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IHOACHUTEJBHASA 3AIIMCKA

Pabouas mporpamMmMa ydeOHOro Kypca XuMHH JUIs 8 Kjacca cocraBieHa Ha ocHOBe [lpumepHoi
OporpaMMbl OCHOBHOT'O 00111ero 00pa3oBanust mo xumun (6a30BbIil YPOBEHB) U MPOrPAMMbI Kypca XUMUU
JUTSL ydaruxcst 8 Ki1accoB 001eo0pa3oBatenbHbIX yupexkneHuii apropa O. C. ['abpuensna

IIporpamma paccuntana Ha 68 yacos (2 yaca B HEEI0), B TOM YKCJIe Ha KOHTPOJIbHBIC paboThI- 4
gaca, MpaKTHYeCKHe padoThl —7 JacoB.

ConeprkaHre mporpaMMbl HATpaBJICHO HA OCBOCHWE YYAIIUMUCS 3HAHWH, YMEHHI W HaBBIKOB Ha
0a30BOM ypOBHE.

Iesm n3yueHust XUMUH B 8 Kitacce:

* OCBOCHHE BOKHEHWIIMX 3HAHUI 00 OCHOBHBIX MOHATHUSX M 3aKOHAX XUMHHU, XUMHYECKON CUMBOJIHKE;
* OBJAJICHHEC YMCHUSAMH HAONIOIaTh XUMHYECKHE SIBJCHUSA, MPOBOIAWTH XHMHUYECKHUH 3KCIIEPUMEHT,
MIPOU3BOIUTH PACUETHI HA OCHOBE XUMHUECKUX (POPMYIT BEIIECTB U YPABHEHUN XUMHUCSCKUX PEAKITHH;
* pa3BHUTHE MMO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYAIBHBIX CIIOCOOHOCTEH B MpoIlecce MPOBEACHUS
XUMHAYECKOTO  JKCIIEPUMEHTa, CaMOCTOSATENLHOIO TPUOOPETCHUS 3HAHWA B COOTBETCTBHH C
BO3HUKAOUIMMHU KU3HCHHBIMU HOTpe6HOCTHMI/I;
* BOCIUTAHWE OTHOIICHUS K XUMUH KaK K OTHOMY U3 (yHIaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS

Y 3JIEMEHTY O0IIEUCIOBEUCCKON KYIbTYPHI;
* TpUMEHEHHE TMOJYYCHHBIX 3HAHWW WM yMEHHWH s O€30MacHOTO HCIONb30BaHHUA BEIIECTB U
MaTcpuajioB B 6])ITy, CEJIbCKOM XO3SIMCTBE M Ha IMPOU3BOJCTBE, PCHICHUA IMPAKTUYCCKUX 3aJad B
TOBCEJIHEBHOW JKU3HH, MPEIyNPEeKACHUS SBJICHUM, HAHOCANIMX Bpell 30POBBI0 UEIOBEKa U
OKpYXKarolllel cpene.

3agaun:
1. CdopmupoBaTh 3HaHHE OCHOBHBIX TIOHSTHI U 3aKOHOB XHMHUH,
2. BocrnuTeiBaTh 00111€4E€I0BEUECKY IO KYTBTYPY,
3. Yuute HaOMIOAATE, TPUMEHSTD TOTYUYECHHBIE 3HAHUS HA MPAKTHKE.

JIMYHOCTHBIMM pe3yJbTATAMHU H3YyUEHUs mpeaMeTa «XuMUsi» B 8 Kiacce SBISIFOTCS CIEIYIOLIHe
YMEHHUSI:

. 0CO3HaBaTh CAMHCTBO U IIETIOCTHOCTh OKPY>KAIOIIETO MHUPA, BO3MOXKHOCTH €r0 MO3HABAEMOCTH U
00BSICHIMOCTH HA OCHOBE JOCTHKEHUHN HAYKH;
° MOCTEIIEHHO BBICTPAaNBaTh COOCTBEHHOE IIEJIOCTHOS MUPOBO33PEHUE. OCO3HABATh MOTPEOHOCTH U

TOTOBHOCTbB K CaMOO6pa3OBaHI/IIO, B TOM 4YHCJIE€ U B paMKax CaMOCTOSTEIBLHOM JESATEIIbHOCTU BHE IIKOJIbI,

. OLIEHMBATh JKU3HEHHbIE CUTYallMH C TOYKM 3pEHHUSI 0e30MacHoro odpasza XHU3HHM M COXPAaHEHHUS
3710POBBS,

o OLICHUBATb KOJIOTMYECKUM PUCK B3AaUMOOTHOIICHUH Y€lI0BEKa U IPUPOJIBI.

o (hopMHPOBATH 3KOJOTMYECKOE MBIILUICHHE. YMEHUE OIICHUBATH CBOIO JIEATEIBHOCTD M MOCTYITKH

JIPYTHX JIIOJICH C TOYKM 3PCHHUS COXPAHEHUS OKPYKAIOUICH Cpelbl - rapaHTa »HU3HU M 0J1aroroyry4us
JIIOJeH Ha 3eMiIe.
MeTanpenMeTHBIMH pE3yJIbTaTaMU HW3YyYEHUS Kypca «XuUMHS» sBIseTcs (HOpMHUPOBaHUE
YHUBEpCAIbHBIX yueOHbIX neiictuit (VY ).
Peeynsmusnoie YVII.

o CaMOCTOSITETIbHO OOHapyXHBaTh W (OPMYJIUPOBATH YUYEOHYIO MPOOJIEMY, ONPENENATh IENb

y4eOHOI AeSITeTbHOCTH;

L] BBIJIBUTaTb BEPCUN PCHICHUA HpOGHeMLI, OCO3HaBaTh KOHEYHBIH PpE3yIbTaT, BI)IGI/IpaTB nu3

MPEAIOKCHHBIX 1 UCKATh CAMOCTOATCIIBHO CPEACTBA JOCTHUKCHUA 1eau,

. COCTaBJIAThH (MHAMBUIYAIbHO WK B TPYIIIE) TUIAH PEIICHUS TPOOIIEMBI;

° paboTasi 10 IJIaHy, CBEPATh CBOM JCWCTBUSA C LEIBIO M, NPU HEOOXOIMMOCTH, HCIPABIATH

OMMOKHN CaMOCTOSITENBHO;

o B JIMAJIOTE C YYHUTEJIEM COBEPIICHCTBOBATH CAMOCTOSATEIILHO BEIPA0OTaHHBIC KPUTEPUH OIICHKH.
llosnasamenvhoie YV/I:

. aHAJM3UPOBaTh, CPAaBHUBATH, KJIACCHUQPHUIIMPOBATh M 0000IMaTh (aKThl W SBIICHUSA. BBIABIATH

MIPUYUHBI ¥ CIIEACTBUS IPOCTHIX SIBICHUH.

o OCYIIECTBIISITh CPaBHEHHE, KIACCU(PUKAIINIO, CAMOCTOSATENILHO BBIOUpAasi OCHOBAHUS M KPUTEPHU

JUISL YKa3aHHBIX JIOTHYECKUX OTepaltuii;



) CTPOUTH JIOTHUECKOE pACCYXKICHHE, BKIIOYAIOIICE YCTAHOBJICHHE IPUIHMHHO-CIICICTBEHHBIX
CBSI3EH.

o CO3/IaBaTh CXEMATHYECKUE MOJICIH C BBIICTICHUEM CYIIECTBEHHBIX XapaKTePUCTHK 0OBEKTA.

o COCTaBJIATH TE3HCHI, PA3IUYHbBIC BU/IbI TUIAHOB (IIPOCTHIX, CIOKHBIX U T.IL.).

. npeoOpa3oBbIBaTh HHYOPMAIIMIO W3 OJHOTO BHIA B APYroi (TabJHUILy B TEKCT U TIp.).

o yMeTh ONpENesITh BO3MOXKHBIE HCTOYHHUKH HEOOXOMUMBIX CBEJCHHN, MPOW3BOIMTH IOHCK

UH(pOPMaLUY, aHAJIU3UPOBATh U OLICHUBATH €€ TOCTOBEPHOCTb.
Kommynuxamusuvie YY/I:CaMOCTOSITETPHO OpPraHU30BBIBATh y4eOHOE B3aWMOJCHCTBHE B TPYIIIE
(ompenensaTh OOLIME LENH, PACTIPEACISATh POJIH, TOTOBAPHBATHCS APYT C APYTOM U T.1I.).
IIpeaMeTHBIMHU pe3y/IbTATAMHU U3yUYCHHUS IPEAMETa SBISIFOTCS CISAYIOLIIE YMEHUS:
o OCO3HaHHUE POJIU BEILIECTB!
- OTIPEACIATH POJIb PAINYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;
- OOBSICHAITH POJIb BEUIECTB B UX KPYTOBOPOTE.
o paccMOTpeHne XMMHUIECKUX MIPOIIECCOB!
- IPUBOIUTH IPUMEPHI XMMUUECKUX IPOLIECCOB B IPUPOE;
- HAXOJIUTh YEPThI, CBUACTEIBCTBYIOIINE 00 O0IINX MPU3HAKAX XUMHUUECKUX IPOLECCOB U UX PA3TUUHUSIX.

L HCIIOJIb30BaHUE XUMHUYCCKUX 3HAHUHU B 6I>ITy:
— 00BICHATL 3HAYCHUE BCIIICCTB B )KU3HU U XO03SICTBE UCIOBEKA.
L4 OOBSICHATH MHMP C TOYKM 3PCHMS XUMHMU:

— OCPCUUCIIATD OTJIMYUTCIIbHBIC CBOMCTBA XUMHYCCKUX BCIIICCTB,
— pa3i1n4yaTbh OCHOBHBIC XMMHWYCCKHUEC IIPOLICCCHI,

- OIIPEJIEIISATH OCHOBHBIE KJIACCH HEOPTaHMUECKUX BEIECTB;

- IOHUMATh CMbICI XUMHYECKUX TEPMUHOB.

o OBJIaJICHHE OCHOBAMHU METOJIOB IIO3HAHMS, XaPAaKTEPHBIX ISl €CTECTBEHHBIX HAYK:

- XapaKTepH30BaTh METO/bl XUMUYCCKON HayKu (HaOIO/IeHHE, CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHHE) U
UX POJIb B TIO3HAHUU TIPUPOIHL;

- IPOBOJUTH XUMHUECKHUE OIBITHI U 3KCIIEPUMEHTHI U OOBSCHSTH UX PE3YJIbTATHL.

o YMEHHE OLEHHBATh MOBEJCHHE YEJIOBEKA C TOYKH 3PEHUS XUMHUYECKOW OE30MacHOCTH 110
OTHOIIECHHUIO K YEJIOBEKY U IIPUPOJE:

- WCNOJB30BaTh 3HAHUS XHMHUH TPH COOJIOJCHUM IPAaBHJ HCIOJIB30BAHUSI OBITOBBIX XHUMHUYECKHUX
npernapaTos;

— pa3nu4aTh ONacHble 1 Oe30I1acHbIe BEIIECTBA.

Pabouast mporpamma mocTpoeHa Ha OCHOBE KOHIIEHTPHUUYECKOTO MOAX0a. DTO JOCTHTACTCS MMyTEM
BBIWICHEHHS JHJAKTHUECKONH EIUHHIBI — XUMHUYECKOTO JJIEMEHTA - W JIalbHEHIIEM YCIOXKHEHHU W
pacCIIMPEHHH ee. 3/IeCh TAKOBBIMH BBICTYIAIOT (DOPMBI CYLIECTBOBaHMs (CBOOOHBIC aTOMBI, IIPOCTBIE U
CIIO)KHBIC BEIECTBa). B mporpaMMme YYWTBIBACTCS peajH3alisi MEXIPEIMETHBIX CBs3eil € Kypcom
¢usuku (7 xmacc) u 6momoruu (6-7 Kmaccel), TIe JaeTCs 3HAKOMCTBO C CTPOCHHUEM aTOMa, XHMHUYECKOM
OopraHu3zalnyen KJIETKH U IpoueccaMu 0OMeHa BELIeCTB.

OcHoBHOI (opMoii opraHuzauuy y4eOHOTO Mpolecca SBISETCS KIIACCHO-ypouHas cucrtema. B
Ka4yecTBE JIOMONHHUTENBHBIX (JOPM OpraHU3alK 00pPa30BATENBHOTO TIPOIECCa HCIIONB3YeTCsl CUCTeMa
KOHCYJIbTAIIHOHHOW TIO/JIEP)KKH, WHIAMBHIYAILHBIX 3aHSATHH, CaMOCTOsTeNIbHAas paboTa ydamuxcs C
MCIIOJIb30BaHHEM COBPEMEHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHH.

IIpeobnanaromeit  popmoii KOHTPOJII BBICTYNAIOT NHChbMEHHBIN (camocTosITENEHEIE W
KOHTPOJIbHBIE PA0OTHI) M YCTHBIH orpoc (cobecemoBaHue).

B aBTOpCKYIO IpOrpaMmMy BHECEHBI CIEIYIOIINE N3MEHEHUS:

1. YBean4eHo 4HCIIO YAaCOB HAa U3yUCHUE TEM:

- «BBenenune» 6 yacoB BMecTO 4 4acoB 3a cUeT BKIIOUEHHS TpakTHIecKuX padoT Ne 1 u Ne 2.

- Tema Ne 4 «CoenuHEeHUSI XUMUYECKUX 3JEMEHTOB» 110 14 yacoB BMecTo 12 4acoB 3a cueT BKIIOUEHHS
npakTuaeckux padot Ne 3 u Ne 5.

- Tema Ne 5 «M3meHenusi, mpoucxojsuire ¢ BemiectBamu» 14 wacoB BMecto 10 wacoB 3a cuer
BKJTFOUCHHS TIPAKTHICCKOU paboThI Ne 4.

- Tema Ne 6 «PactBopenue. PactBopsl. CBOHCTBa pacTBOPOB AIIEKTPOIUTOBY» 22 yaca BMecTo 18 yacos 3a
CUeT BKJIIOYEHHS npaktudeckux pador Ne 8,9. [paxkruueckast padora Ne 6,7 MCKIIIOUCHBI, T.K. OIBITHI U3
9TUX PabOT MOBTOPSIFOTCS B ITPaKTHUECKO# padoTe Ne 8.



Takum 00pazoM, IMpakTHIECKHE PabOTHI, COCTABIAIONINE TEMY 5 W TeMy 7, pacupeencHsl 0 APYTHM
TeMaM Kypca B COOTBETCTBHH C M3y4aeMbIM MaTepHaioM (HyMepalys MPaKTHYECKUX paboT 1Mo yIeOHUKY
O.C. T'abpuensna 2018 r. nznanus)

2. YBeJHYeHO YHUCJIO YacOB Ha M3yuycHHE BBemeHus mns u3ydeHUs MHCTpyKTaxa 1o Th mpaswi
MOBEeIeHNsI U PadOTHl B KaOMHETe XMMHUH. YMEHbIIEHO YFCIIO YacOB HA HM3Y4YeHHE TeMBI 1 «ATOMBI
XUMHUYECKHX 3JIeMeHTOB» ¢ 10 yacoB 70 7 4acoB, T.K. MOHATHE 00 M30TOMAX PacCMAaTPUBAETCS HAa YPOKe
«OCHOBHBIC CBEICHHS O CTPOCHUM aTOMOBY». YBEJIMYEHO YWCIO YacoB Ha u3yueHUe TeMbl Ne 3
«CoemuHeHNsI XUMHYECKUX JJIEMEHTOB» B CBS3W C TPYAHOCTSMH B PEIICHWH 33/1a4 Ha HAXOXKICHHE
MacCcOBOW [IONTM BEIIECTBA. YBeJIHMYEHO YHCIO 9YacoB Ha wu3ydeHHMe Tembl No 4 «l3meHeHus,
MPOUCXOMSIIUE C BEIISCTBAMHU», T.K. BKJIIOYCHA TEMa O IMOHSATHH CKOPOCTH XMMHUYECKOW pEaKiuu U
BO3HUKAIOT 3aTPYJAHCHUS MTPHU pacueTax 1o YPaBHCHUSIM XUMHUECKUX PEaKIuil. Y BeJIMUEeHO YHCII0 YacoB
Ha m3yueHune TeMbl Ne 6 «PactBopenue u pactBopel. OBP», T. k.mpoBoauTcsi rojoBas K.p. 3a Kypc 8
KJIacCa M BO3HUKAET HEOOXOIMMOCTh CUCTEMHOT0 0000IIEHHUS BCETO Y4eOHOTO MaTeprasa U3y4eHHOTO 3a
TO/I.

3. W3 aBTOpCKOW TporpaMMBI WCKJIFOUYEHA YacTh Yy4YeOHOTO Marepuaiia, KOTOPBIH OTCYTCTBYET B
00s13aTeTbHOM MUHUMYME COJIEpKaHUS OCHOBHBIX 0Opa30BaTENBHBIX MPOTPAMM ISl OCHOBHOM IIKOJIHI,
TaK)Ke UCKJIIOYCHBI HEKOTOPBIC JEMOHCTPAIMOHHBIC ONBITHI U J1a00paTOpHbIE PabOTHI M3-3a HEIOCTATKA
BPEMEHH Ha WX BBITIOJHEHHE MpH 2 YacaxX B HEJEIN0, TaK KaK aBTOPCKas Mporpamma MpeaycMaTpruBaeT
2/3 gaca B HeIEIIO.

KonkpeTHsle TpeOOBaHUSI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB ONPENENICHBI ISl K&KI0TO YpoKa U
BKITIOUEHBI B MIOYPOYHOE IUIaHUpOBaHue. B moypouHoM minanupoBaHuu B rpade «lM3ydaembie BOMPOCHD»
KypPCHBOM BBIZICNIEH MaTepuai, KOTOPBIH TMOMISKHT H3YYSHHWIO, HO He BKiodaeTcss B TpeOoBaHus K
YPOBHIO MOATOTOBKH BBIITYCKHUKOB.

Temamuueckoe naanuposanue no xumuu, 8 Kuacc,
(2 uaca ¢ neoeno, 6cezo 68 uacos)
YMK O.C. I'abpuensana.

Ne HaumeHnoBaHne TeMbI Bcero
n/n JacoB
IIpakTnuyeckue p:
1. Tema 1.Beenenue 6 Ne 1, Ne 2. [Tpuémsr oOpareHus ¢ 1abopaTof
HaAOIIOICHHUE 3a TOpsIIei cBeYor
2. Tema 2. ATOMBI XUMHYECKHX DJIEMEHTOB 7
3. Tema 3. [IpocTrie BemecTBa 5
4, Tema 4. CoeqrHEHUST XUMHUYECKHX 3JIEMEHTOB 14 Ne 3. AHaJIu3 [TOYBBI U BOJIBI
Ne 4. TIpurotoBieHne pacTBopa caxapa ¢ 3aJ
PacTBOPEHHOTO BEIECTBA
5. Tema 5. M3ameHeHMs!, MPOUCXOISTINE C BEECTBAMHU 14 Ne 5. TIpu3Haku XUMHUYECKUX PEAKITUi
6. Tema 6. PactBopenue. PactBopsl. CBo#icTBa paCTBOPOB 22 Ne 6.CBo¥icTBa KHCIOT, OCHOBAHHM, OKCHJIOE
3JIEKTPOJIUTOB. Ne 7. Perienne skcrieprUMeHTaIbHBIX 3a/1a4.
Hroro: 68 7

COJAEPKAHUE N3YYAEMOI'O KYPCA

8 KIIACC
Tema 1. BBenenue B xummuio (6 4.)

XuMHs — HayKa O BELIECTBAX, UX CBOMCTBAX U IIPEBPALLECHUSX.
[MonsATHE 0 XUMHYECKOM 3JIeMEHTe U (POPMax ero CyIIeCTBOBaHUS: CBOOOIHBIX aTOMaX, IPOCTHIX U

CJIOKHBIX B€IICCTBA

HpCBpaH_ICHI/Iﬂ BCIICCTB. O1imyne XUMHYCCKUX peaxunﬁ oT (bPIBI/I‘leCKI/IX siBIIcHUH. Ponb xumun B

KHU3HU YCJIIOBCKA.

Kpatkue cBeneHus n3 NCTOPUM BO3HUKHOBEHUS U pa3BuTus XxuMud. [lepuon anxumun. Ilonstue o
¢unocopckom kamue. Xumust B XVI B. PazButne xumun Ha Pycu. Ponp oTeuecTBEHHBIX y4YEHBIX B
CTaHOBJICHIMH XUMHUYECKON HaykH - paboTer M. B. JlomonocoBa, A. M. bytneposa, 1. 1. Menneneesa.

XuMHUecKasi CHUMBOJIMKA. 3HAKM XHUMHUYECKMX D3JIEMEHTOB U IIPOMCXOXAEHHE HX Ha3BaHUIL.
Xumnueckue Gopmynsl. Magexcs! u ko3¢ dunuentsl. OTHOCUTENBHBIE aTOMHAS M MOJICKYJISIPHAST MacChl.

PacueT MaccoBoOl 10 XMMUYECKOTO AJIEMEHTA 10 (POpMyIie BElecTBa.



ITepuonuueckas cucrema xumuueckux snemeHToB JI. M. MeHneneeBa, ee CTpyKTypa: Mayble U
OOJIbIIHE TIEPHOJBI, TPYMIbl M moArpymmsl (r1aBHas u moOodHast). Ilepuoamveckas cUCTEMa Kak
CIIPABOYHOE MOCOOUE JIsI TOJTYUSHUS CBEICHUH 0 XUMUYECKHX JJIEMCHTAX.

PacuérHbie 3amaun. 1. HaxoxkeHUEe OTHOCHTEIBHON MOJICKYJISIPHOW MAacChl BEIECTBA IO €ro
XUMHAYECKON (opmyiie. 2. BeluncieHHne MaccOBOW JOJIM XMMHUYECKOTO 3JEMEHTa B BEIIECTBE IO €ro
bopmyre.

[pakTuyeckas padora Ne 1 [IpaBusna TexHUKH 0O€30MAaCHOCTH TpH PabOTe B XUMHUYECKOM
kabuHete. JlabopaTopHOEe 000pyA0BaHNE M OOpAIIEHNE C HUM.

IpakTuueckass padora Ne 2 HaOmroaeHue 3a ropsiueii CBeuoii.

IIpenMeTHbIE Pe3yILTATHI 00YUeHNS

Yvuamumiicsa JOJDKEH ymems.

®  JCIOJB30BAaTh IPH XapaKTEPUCTHKE BEIIECTB MOHATUS. «aTOM», «MOJICKYJa», «XHMHYCCKUH
3JIEMEHT», «XUMUYECKHI 3HaK, MM CHMBOJI», «BEIIECTBO®, CIIPOCTOE BEIIECTBO», «CIIOXKHOE BEIIECTBOY,
«CBOICTBA BEIIECTBY, «XUMHYCCKHE SBICHUS», «(DH3UYECKUE SBICHHUSI», «KOI(POHUIMCHTHI», <HHICKCHIY,
«OTHOCHUTEIIbHASI aTOMHAsI MAacca», KOTHOCUTEIIbHASI MOJIKYIIIPHAS MAccay, KMaccoBasi 1015 SJIEMEHTaY;

®  3HATH. IPEIMETHI U3YUCHHUS ECTECTBCHHOHAYYHBIX TUCIHILUIIH, B TOM YUCJIe XUMUH; XUMUYECKUE
CHMBOJIBI, UX HAa3BaHUsI ¥ IPOU3HOLICHHE;

e  KiaccU(UIMPOBATH BEIIECTBA 10 COCTABY Ha MIPOCTHIC U CIOKHBIE;

®  pa3nMyath: TeJa M BELIECTBA; XUMUYECKUIl AIEMEHT U POCTOE BELIECTBO;

®  ONHCHIBATH. (POPMBI CYIIECTBOBAHUS XHUMHUYECKUX DIEMEHTOB (CBOOOIHBIC ATOMBI, MPOCTHIC
BEIIECTBA, CJIOKHBIC BEeleCTBa); TabnuuHyo Gopmy [leproaunueckoil CHCTEMbl XUMHYECKHX 3JIEMEHTOB;
noJIoKeHue eMenTa B Tadiuie /1. 1. MenneneeBa, HCIONb3Ys TOHITHUS KIIEPUOI», KIPYIIIa», KIJIaBHAS
HOATPYIIa», «IT000YHAsE TOArPYIINa»; CBOMCTBA BEIIECTB (TBEPIbIX, )KUIKUX, Ta3000pa3HBIX);

®  OOBSICHSITH CyIIHOCTh XUMHUUYECKHUX SIBIICHHUH (C TOYKH 3pEHHUS] AaTOMHO-MOJICKYJSIPHOTO YUCHHUS) U
UX MPUHIUITHATEHOE OTIIMYHE OT (PU3HUSCKUX SIBIICHHIA;

®  XapaKTepu30BaTh. OCHOBHBIC METOJAbI M3YYCHHS ECTECTBEHHBIX IUCUUILIMH (HAOIIOJCHUE,
9KCIIEPHUMEHT, MOJICIMPOBAHUE); BELIECTBO 10 €ro XUMHUYECKoW (OpMylle COIJIAaCHO IUIAHY:
Ka4yeCTBEHHBIN COCTaB, THUII BelllecTBa (IPOCTOE MM CIIOKHOE), KOJMUYSCTBEHHBII COCTAaB, OTHOCHTEIbHAS
MOJICKYJISIpHAasE Macca, COOTHOIICHHWE Macc J3JIEMEHTOB B BEIECTBE, MACCOBBIC [OJU JIICMEHTOB B
BelecTBe (ISl CJIOYKHBIX BEIIECTB); POJIb XUMHHU (IOJOKUTEIBbHYI0 M OTPHUIIATEIbHYI0) B IKH3HHU
YeJI0BeKa, apryMEHTHPOBATh CBOE OTHOIICHHUE K 9TOMH Mpoodieme;

®  BBIUHCIIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO MacCy BEIIECTBA U MAacCOBYIO O XHUMHYECKOTO
3JIEMEHTA B COSIMHCHMUSIX;

®  TPOBOAWTH HAOIIOACHMUS CBOMCTB BEIIECTB U SBICHHUI, IPOUCXOISIIKX C BEIIECTBAMH,

e  CoOMIOAaTH TpaBHJa TEXHHKHA OE30MAacHOCTH TPU MPOBEACHWU HAONIOJACHUN W J1a0OpaTopHBIX
OIIBITOB.

MeTtanpeaMeTHbBIE Pe3VJIbTATHI 00YUEeHHS

Yuaiuiicsi J0JIKEH yMemb:

e  OIpeAenaTb NpoOJeMbl, T. €. YCTaHABIMBAaTh HECOOTBETCTBHE MEXIy JKEITAaeMBIM U
JEUCTBUTEIBHBIM,
COCTaBJIATH CJIOJKHBIN IJIaH TEKCTA,
BJIAJIETh TAKUM BHIOM HM3JIOKEHHS TEKCTA, KaK IOBECTBOBAHNE,
0T PYKOBOJICTBOM YYHTEJS MTPOBOJIUTE HETIOCPEICTBEHHOE HAOIIO/ICHHE,

®  [OJl PYKOBOJCTBOM YYHTEIS OQPOPMIATH OTYET, BKIFOYAIONINIA OMHCAaHUE HAOIIOJCHHS, €ro
PE3yabTaTOB, BEIBOJOB;

®  NCIIOIB30BAaTh TAaKOHW BHI MBICIEHHOTO (MAEalbHOTO) MOMAEIMPOBAHKS, KaK 3HAaKOBOE
MOJIeTMpOBaHue (Ha MPUMEPE 3HAKOB XUMUYECKUX DIIEMEHTOB, XUMHUECKUX POPMYII);

®  CITOJIB30BAaTh TaKOW BHI MaTepHaIbHOTrO (MPEIMETHOT0) MOMIETMPOBAHMS, KaK (QH3HUECKOE
MoJIeupoBanre (Ha MPUMEPE MOAETUPOBAHISI AaTOMOB U MOJIEKYIT);

®  [OJyYaTh XUMHUYECKYIO UHPOPMAIIHIO U3 Pa3INYHbIX HCTOYHUKOB,
OTIPEICTISATh OOBEKT U aCleKT aHAIHN3a U CUHTE3a;
OTIPEICTISATH KOMIIOHEHTHI 00bEKTa B COOTBETCTBUH C aCIIEKTOM aHAJIM3a U CUHTE3a;
OCYIIECTBISATh KAUECTBEHHOE M KOJIMYECTBEHHOE OMTUCAHNE KOMIIOHEHTOB O0BEKTa,;
OTIPECTISATh OTHOIICHHUS 00BEKTa C JPYTUMU O0BEKTAMH,



®  ONpeAeNsiTh CYIIECTBEHHBIC IPU3HAKH 00BEKTA.

Tema 2. ATOMBI XHMHYECKHX 3J1eMeHTOB (7 4.)

AToMBI Kak (OopMa CYIIECTBOBAHHS XMMHUYECKHX 371eMEHTOB. OCHOBHBIEC CBEACHUS O CTPOCHUH
aToMOB. JloKa3aTelbcTBa CIOXKHOCTH CTpoeHHsi atoMoB. OmbiTel Pesepdopna. [lnanerapHas monens
CTPOEHHS aToMa.

CocTaB aTOMHBIX sjiep. NMPOTOHBI W HeWTpoHB. OTHOCHTENHHAs aTOMHAas Macca. B3anMocBsI3b
MOHATHUH IIPOTOH», KHEUTPOH», KOTHOCUTEIbHAs aTOMHAsl Macca».

M3MmeHeHre drciia MPOTOHOB B SIIpE aToMa - 00pa3oBaHNe HOBBIX XUMHUYECKHX DIIEMEHTOB.

M3MmeHeHre uncia HEUTPOHOB B SiIpe aToMa - 00pazoBaHue N30ToNoB. COBpEMEHHOE ONpe/eIeHre
MOHATHS «XMUMHUYECKHH dieMeHT». M30Tombl Kak pa3HOBHIHOCTH AaTOMOB OJIHOTO XHUMHYECKOTO
JJIeMEHTa.

Onektponbl. CTpOeHHE JIIEKTPOHHBIX OO0O0JOYEK AaTOMOB XHMHYECKHX 3iieMeHTOB Nel-20
nepuoanueckoit cucremsl [. 1. Menaeneea. [lonsTre 0 3aBepIIeHHOM U HE3aBEPILIEHHOM 3JIEKTPOHHOM
cioe (IHepPreTHIecKoM ypOBHE).

Ilepuonnueckass cucrteMa xumudeckux nsnemeHToB J[. 1. MeHnmeneeBa M CTpPOEHUE aTOMOB!
(u3rYecKuil CMBICI TIOPSIAKOBOTO HOMEpA dIIEMEHTa, HOMepa IPYIIITEl, HOMepa epruo/a.

HN3MmeHnenue yncna OJICKTPOHOB Ha BHCHIHEM 3JICKTPOHHOM YPOBHC aTOMa XUMHUYCCKOI'O 2JICMCHTA -
o0pa3oBaHHE MOJIOKUTEIHFHBIX M OTPUIIATENFHBIX HOHOB. VOHBI, 00pa3oBaHHBIE aTOMaMH METAJJIOB U
HeMeTaIuI0B. [ [piYiHbI I3MEHEHNS METAJUTMYECKUX U HEMETANTHYECKUX CBOWCTB B MEPUOIaX U TPYIIIaX.

OO0pa3oBanue OMHapHBIX coenuHeHui. [loHsTre 00 MoHHOM cBsA3u. CXeMbl 00pa30BaHUs WOHHOM
CBSI3U.

B3aumoieiicTBie aTOMOB XHMHYECKHX JIIEMEHTOB-HEMETAJUIOB MEXIy co00il - oOpazoBaHue
ABYXATOMHBIX MOJICKYJ ITPOCTHIX BCUICCTB. KoBanentnas HCIOJIApHAasA XUMHUYCCKasd CBA3b.

DNEeKTPOHHBIC U CTPYKTYPHBIE (DOPMYIIEIL.

B3aumoeiicTBie aTOMOB XHMHYECKHX JIIEMEHTOB-HEMETAJUIOB MEXIy co00il - oOpazoBaHue
OMHApHBIX COEIMHEHUN HEMETAJUIOB. DJIEKTPOOTPUIATENbHOCTh. [IOHATHE O KOBAaJEHTHOM MONSPHON
CBSI3H.

B3aumopeiicTBue aTOMOB XMMHYECKHX JJIEMEHTOB-METAIZIOB MEXIy Co00i - oOpa3oBaHue
MEeTaJUIMYeCKUX KpucTtasioB. [[oHsATHE O METATIMYECKOH CBSI3U.

HemoncTpanuu. Mojienyu aToMOB XUMUYECKUX 3JIEMEHTOB. [leprnoanueckas cucteMa XUMUYECKUX
anementoB JI. 1. Menaeneena.

IlpeanMeTHBIE PE3YJIbTATHI 00YUEHHUS

Yuaimuiicst JOJIKEH yMemb:

®  UCHOJB30BATh NIPU XAPAKTEPUCTUKE AaTOMOB IIOHATHS: <CIPOTOH», HEUTPOH», <«3JIEKTPOH»,
KXUMHYECKHH DJIEMEHT», «MAaCCOBOE YHCIIO», «HU30TOIM», <«IJIEKTPOHHBIN CIIOI», «IHEPreTHYeCKUi
YPOBEHb», «3JEMEHTBI-METAJLIBL», «3JIEMEHThI-HEMETAJUIbI»; MPU XAPAKTEPUCTUKE BEILIECTB IMOHSITHUS
HOHHASI CBSI3b», «HOHBI», «KOBAJCHTHAS HEMOJSIpHAS CBS3b», «KOBAJICHTHAS TOJISIPHAS CBS3bY,
«OIIEKTPOOTPHUIIATETHHOCTEY, «BaJIEHTHOCTH», KMETAJUITMIECKAas CBS3hY,

®  ONHCHIBATH COCTaB M CTPOEHHUE aTOMOB 3JEMEHTOB C NOPSAKOBRIMH HoMmepamu 1—20 B
Ilepuoauueckoit cucteme xumuueckux sneMentoB /1. . Menzeneena;

®  COCTaBIISITh CXEMBI PACTPEACIICHUS SJEKTPOHOB IO DJIEKTPOHHBIM CJOSIM B JJICKTPOHHOH
000JI0YKe aTOMOB; CXEMbl OOpa30BaHUSI Pa3HBIX TUIIOB XMMHYECKOH CBs3M (MOHHOHM, KOBAJCHTHOW,
METAUTHYECKOMH);

®  OOBACHATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUECKUX 3JIECMEHTOB (3apsI0B sep aTOMOB,
Yyycia 3JIEKTPOHOB HA BHEUTHEM AJICKTPOHHOM CJIOE, YHCIIO 3aMOJHIEMBIX 3JEKTPOHHBIX CIIOEB, PaIdyC
aToMa, 3JIEKTPOOTPHUIIATEIIHPHOCTh, METAIIHUCCKIE W HEMETAJUTHYECKHE CBOMCTBA) B MEPHOIAX U TPyIax
(rmaBHBIX moarpymmax) Ileproandeckoi cucTeMsl XUMUUeCcKuX dneMeHToB J[. M. MeHeneeBa ¢ TOUKH
3pEHUS TEOPUH CTPOCHUS aTOMa,

e  CpaBHHMBAaTh CBOMCTBa aTOMOB XUMHUYECKUX HIIEMEHTOB, HAXOMSAIIUXCS B OJHOM MEPHOJE WU
raBHOU moarpymme Ilepuomudueckoi cucteMsl xuMudeckux siaementoB JI. Y. MenaeneeBa (3apsaoB
siIep aTOMOB, YMCJIa 3JEKTPOHOB HA BHEIHEM BJEKTPOHHOM CJIO€, YHCIIO 3aIOJIHSEMBIX 3JIEKTPOHHBIX
CIIOEB, PAIMYC aTOMA, SJIEKTPOOTPUIATENBHOCT, METAININYECKHE M HEMETAIIMYECKHME CBOMCTBA);

e  1aBaTh XapaKTEPUCTUKY XMMUUYECKHUX JIEMEHTOB IO UX MOJ0XKeHuIo B [lepuoauueckoil cucrteme
xuMmudeckux snemenToB JI. M. MenneneeBa (XUMHUYCCKHUI 3HAK, MOPSAAKOBBIA HOMED, MEPUOJ, TPYIINA,
MOArpyIlla, OTHOCUTEIbHAsi aTOMHas Macca, CTPOECHHE aToMa — 3apsii sApa, YMCIO MPOTOHOB U



HEWTPOHOB B sipe, 00IIee YHUCIIO JICKTPOHOB, PACTIPECTICHUE IICKTPOHOB M0 JICKTPOHHBIM CIIOSM);

®  OmpeAemNsATh TUIl XUMUYECKON CBS3H MO (hOpMyIie BEIIeCTBa,

®  TIPHUBOJUTH IIPUMEPHI BEIIECTB C Pa3HBIMHU TUIIAMHU XUMHYECKO CBSI3H;,

e  XapaKTepH30BaTb MEXAHM3MBI 00pa30BaHHSA KOBAJIEHTHOM CBsi3u (OOMEHHBIN), MOHHON CBA3H,
MeTaJNINYECKON CBSA3H,

e  YCTaHaBIMBATh MIPUUYUHHO-CIIC/ICTBEHHEIC CBSI3U: COCTaB BEIIECTBA — TUI XUMUYECKON CBSI3H;

®  COCTaBIAThH (POPMYIIBI OMHAPHBIX COCIUHEHHUIA TT0 BaJICHTHOCTH,

®  HAXOAWTbH BAJCHTHOCTbH HJIEMEHTOB MO (popMyIie OMHAPHOTO COCTUHCHHSI.

MeTanpeaMeTHble Pe3yJbTaThl 00y4eHuUst

Yuamuiics NOIKeH ymems:

e  (hopMyIHpOBaTH TUIIOTE3Y MO PEUICHHUIO TPOOIIEM,;

®  COCTaBIATH IIaH BEHITIOTHEHHUS Y4eOHO 3a/maun, pereHns IpobieM TBOPUYECKOTO U TIOMCKOBOTO
XapakTepa, BEITIOTHEHUS IPOEKTa COBMECTHO C YUHUTENIEM,;

®  COCTaBIISITh TE3UCHI TEKCTA,;

o BJIAACTh TAKUM BUIOM H3JI0KCHUS TCKCTA, KaK OIMMCAHUC,

®  WCIOJB30BaTh TAaKOH BHJ MBICIEHHOTO (MAEATbHOTO) MOMACIMPOBAHKS, KaK 3HAKOBOE
MOJIeTUpOBaHuE (Ha MPUMEPE COCTABIICHHS CXEM 00pa30BaHUsI XUMHUYECKOM CBSI3H);

®  HCIONB30BATH TaKOW BHUJ MATEPHAIBHOTO (IPEAMETHOTO) MOJCIUPOBAHHS, KaK aHalIOroBOE
MO/ICTIUPOBAHHE;

®  HCIONB30BATH TAKOW BHJ MAaTEPUAIBHOrO (IPEIMETHOTO) MOIEIHUPOBAHMS, Kak (U3MIEcKoe
MozenupoBanue (Ha mpuMepe MoJIesIel CTPOSHUsI aTOMOB);

o OIMpeaAciIATh O6'I)CKTI)I CpaBHCHUA U ACIICKT CPaBHCHUA O6’beKTOB;

®  BBINOJHATH HEMOJHOE OJHOJMHEWNHOE CPAaBHEHUE;

o BBIINTOJIHATH HEITOJIHOC KOMITJICKCHOEC CpaBHeHI/Ie;

o BBIITOJIHATD ITOJIHOC OﬂHOHHHeﬁHOC CpaBHCHHUC.

Tema 3. TIpoctbie BemecTBa (54.)

[TomoxeHne METAIJIOB ¥ HEMETAJUIOB B IMEPHUOJUYECKON CHCTEME XHMHUYecKuX 3iemeHtoB . U.
MenneneeBa. BaxHeilliMe OpocThle BEIIECTBA - METAJUIbL: KEJIE€30, AJTOMHHUM, KalblMi, Mar#ui,
HaTpuii, kKanui. O0me Gu3nuecKue CBOMCTBa METAIIIOB.

Baxnelie mpocThie BemlecTBa - HEMETaUIbl, 0Opa3oBaHHBIE aTOMaMHU KHCIOPOJa, BOJIOPOJA,
aszora, cepbl, ¢ocdopa, yriepoma. CrnocoOHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB K 0OOpPa30BaHUIO
HECKOJIBKMX TPOCTHIX BELISCTB - AJUIOTPOIHUS. AJUIOTPONHbIE Moaudukamuu Kuciopoaa, docdopa u
onoBa. MeTaimmyeckie ¥ HeMETAUTHYeCKHe CBOMCTBAa MPOCTHIX BemecTB. OTHOCHUTENBHOCTD JEIICHUS
MPOCTHIX BEIIECTB HA METAJUIBI 1 HEMETAILITHI.

[TocTostanas ABoraapo. KommdectBo BemiectBa. Monbs. MossipHas macca. MomsipHbIE 00BbeM
ra3000pa3HbIX BemiecTB. KpaTHble €IWHUIBI KOJNUYECTBA BEIIECTBA — MUWUINMOIb W KHIOMOJb,
MUJUTUMOJISIPHASE W KHJIOMOJISIpHAST MacChl BEIIECTBA, MUJUIMMOIISIPHBIA W KWJIOMOISPHBINH 00BEMBI
ra3000pa3HBIX BEIIECTB.

Pacuersl ¢ UCTONB30BaHUEM TIOHSATHH «KOJMYECTBO BEUIECTBAY», KMOJISIPHAS Macca», «KMOJSIPHBIN
00bEM Ta30B», KIOCTOSTHHAS ABOTaIpO».

Pacuernble 3agaun. 1. BerancieHne MOJISIpHON Macchl BENIECTB MO0 XMMHYECKUM (opMyiaM. 2.
PacdeTsl ¢ UCTIONB30BaHUEM MOHATHI KKOJIHYECTBO BEIIECTBA», KMOJISIPHAS MAcca», KMOJIIPHBIA 00beM
ra3oB», KIIOCTOSTHHAs ABOTaIPO».

JemMoHcTpannu. HexoTopble MeTaulbl ¥ HEMETaJIbl KOJIMYECTBOM BemiecTBa 1 mMonbs. Mopens
MOJIIPHOTO 00BEeMa ra3000pa3HbIX BEIIECTB.

IIpeaMeTHBIE Pe3YAbLTATEI 00YUEHUS

VYyamuiicst TOJKEH ymems:

®  HCTONB30BAaTh IMPH XAPaKTEPUCTHUKE BEIECTB TOHATHS. «METAUIBI», «IUIACTUIHOCTHY,
TETUIONPOBOIHOCTE»,  «3JIEKTPONPOBOAHOCTE»,  KHEMETAIUIBI»,  «AJUIOTPOIHS»,  «aJUIOTPOITHBIC
BHJIOM3MEHCHHSI, T MOJTA(DUKAITANY;

®  OIHKCHIBATh IOJIOKCHHE DIEMEHTOB-METANIOB U DJIEMEHTOB-HeMeTaiioB B Ilepuonuueckoit
cucteme Xxumuueckux s3neMenToB J[. . Menneneena,

®  KIACCH(UIMPOBATH MPOCTHIC BEIISCTBA HA METAJUIB K HEMETAIUTBI, 3JICMCHTHI;

e  OMpeAeNATh MPUHAIICKHOCTh HEOPTaHMYECKUX BELIECTB K OJHOMY M3 M3YyUYCHHBIX KIIACCOB —



METaJUTbl 1 HEMETaJLIBI,

®  JI0Ka3bIBaTh OTHOCHTEIBHOCTH JIETICHHUS MPOCTHIX BEIIECTB HAa METAJUIBI 1 HEMETAILIbI;

®  XapakTepwu30BaTh oOIIHe (PU3NIECKIE CBONCTBA METAIIOB;

e  yCTaHABJIMBATh MPHUYMHHO-CJIEJCTBCHHBIC CBA3M MEXy CTPOCHHEM aTOMa U XUMUYECKOH CBS3BIO
B IIPOCTHIX BEIIECTBAX — MeTaJUIaX M HeMeTajllax;

e O0BSACHATH MHOrOOOpa3ue MPOCTHIX BEIIECTB TAKUM (PaKTOPOM, KaK aJIOTPOIIHS,

®  ONHUCHIBAThH CBOWCTBA BelIeCTB (HAa MPUMEpPaX MPOCTHIX BEIIECTB — METAIIOB U HEMETAILIOB);

L CO6HIOIL&TI) npaBujia TCXHUKU 0e30MmacHOCTH Ipu MNpoOBCACHUHN Ha6HIO,I[eHI/II>'I n ﬂa6opaTopme
OIIBITOB,
L HMCIIOJIBb30BaTh MNpHU PCHICHHMHM PACYCTHBIX 3a1a4 IOHATHS. «KOJHMYCCTBO BEIICCTBA», «MOJIbY»,
LIIOCTOAHHAA ABOF&I[pO», «KMOJIApHas Macca», «MOJ'IS[pHBIﬁ 00BeEM Tra3oB», KHOPMAJIbHBIC YCIIOBUS»,
L MMPpOBOAUTH PACYCThI C UCIIOJIB30BaAHUEM MOHATUM. «KOJMYSCTBO BEIICCTBAY, «KMOJISIpHasg Macca»,
«MOJ'ISIpHI:IfI 00BeM Ta30B», KIIOCTOsSIHHAA ABoraz[po».
MeTanpeaMeTHbIE Pe3VJbTAThl 00YUeHHs

Yyanuiicst 1OJKEH ymems:

®  COCTaBJIATH KOHCIIEKT TEKCTA,

®  CaMOCTOSTENHHO UCIOIB30BATh HEMOCPEACTBEHHOE HAOIIOICHHE,;

®  CaMOCTOSTENHHO O(GOPMIIATH OTUET, BKIIOYAIOMIUN OMUCaHWe HaOJIOAEHWsS, €ro Pe3yibTaToB,
BBIBOJIOB;

e  BBINOJHATH MOJHOE KOMIUIEKCHOE CpaBHEHHE;

° BBITIOJIHATH CPAaBHEHHUE 10 aHAJIOTUU

Tema 4. CoeauHeHHs] XHMHYECKHX 31eMeHTOB (16 4.)

Crenens okucienus. OmnpeneneHue CTETIEHW OKHCICHHS JJIEMEHTOB 10 XUMHUYECKOH Qopmyre
coenunenus. Cocrarienue (opMysi OMHAPHBIX COCTUHECHUM, OOIIMIA CIIOCO0 MX Ha3bIBaHHUS. BuHapHBIC
COCJIMHEHUSI: OKCH/IBI, XJIOPUIBI, CyabGuabl U ap. Cocrapienue ux (Gopmyi. [IpencraBuTesnn OKCHIOB:
BOJa, YIJICKUCIBIM ra3 M HeramieHass HM3BecTb. lIpencraBuUTenu JETYy4YUX BOJOPOAHBIX COEAMHEHMIL:
XJIOPOBOJIOPOJ U aMMHAK.

OcHoBaHus, X COCTaB U Ha3BaHUs. PacTBOpUMOCTh OCHOBaHMIA B Boje. Tabnuiia pacTBOPpUMOCTH
TUAPOKCUIIOB U cojiell B Boze. lIperncraBurenu Ienodeil: rUAPOKCUIBI HATPUA, KadUs U KaJdbLusl.
[lonsiTue 0 KayecTBEHHBIX peakuusx. MuaukaTopbl. M3MeHEeHUE OKpacKH HMHAMKATOPOB B IIEIOYHOM
cpene.

Kucnotel, ux cocraB u HazBanusa. Kmaccudukarus kucnot. llpencraBurenu KUCIIOT: cepHas,
coJisiHas ¥ a30THasl. VI3MeHeHne OKpacku MHIMKATOPOB B KUCJIOTHOM cpene.

Conu KaK TpOW3BOJHBIE KUCIOT M OCHOBaHWH. X cocTaB u Ha3BaHms. PacTBOPHUMOCTH cojiei B
Bojie. [IpencraBuresu coieii: XJ0pua HaTpus, kKapOoHaT u hochaT KabIusl.

AMop(]HBIE 1 KPUCTAJUTMUYECKUE BEIECTBA.

MexxMoneKkyIsipHble B3auMOACUCTBUSA. THUIMBI KPUCTAIIMYECKUX PEUICTOK. HOHHAs, aTOMHas,
MOJICKYJIIpHAS U METALTHIECKas. 3aBHCHMOCTb CBOMCTB BEIIECTB OT THUITOB KPUCTALTHICCKUX PEIIETOK.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUs. 3aKOH IOCTOSIHCTBA COCTaBa It
BEILIECTB MOJIEKYJISIPHOTO CTPOCHHUSI.

UucTele BemecTBa W CMecH. lIpuMepsl KUAKUX, TBEPABIX M Ta3000pa3HbIX cMmeceil. CBoicTBa
YUCTBIX BEIIECTB M cMeced. Mx cocraB. MaccoBas M 0oObEMHAs IOJM KOMITOHEHTA CMECH. PacueTsl,
CBSI3aHHBIC C UCIIOJIb30BAHUEM IIOHSTHS JOJI.

Pacuérnble 3agaun. 1. Pacuer MaccoBoil 1 0OBEMHON H0JIEHl KOMIIOHEHTOB CMECH BEILIECTB. 2.
Brranciaenne MaccoBod JOJIM BENMIECTBA B PACTBOPE IO M3BECTHON Macce PacTBOPEHHOTO BEIIECTBA U
Macce pacTBoputens. 3. BeruncieHre Macchl pacTBOPSEMOTO BEIIECTBA U PACTBOPUTENS, HEOOXOIUMBIX
JUIs TIPUTOTOBJICHUS OMNPEAENEHHONM Macchl pacTBOpa C M3BECTHOM MAacCOBOM JOJEH pacTBOPEHHOTO
BEIISCTBA.

HemoncTpamuu. OOpa3ipl OKCHJIOB, KHUCJIOT, OCHOBaHUN M coleil. Mojenn KpHCTaTm4ecKux
PEIISTOK XJIOpUAa HAaTpus, anMasa, okcuaa yriepoaa (IV). CrocoOsl pasaeieHus: cMecei, TUCTUILISINS
BOJIBI.

JlaGopaTopHble onbITHI. 1. 3HAKOMCTBO ¢ 00pasliaMu BEIIECTB pa3HbIX KiIaccoB. 2. Pasznenenue
cMecei.

IpakTuyeckass padora Ne 3. AHann3 MOYBHI ¥ BOJBI.



IlpakTuueckas padora Ne 4.IlpuroToBieHHe pacTBOpa caxapa ¢ 3aJaHHON MacCOBOM JOJCH
PacTBOPEHHOTO BEIECTBA.

IIpeaMeTHBbIE PE3YJIbTATHI 00YIE€HHS

Yyanuiicst 1OJKEH ymems !

®  KCIIONB30BATh NPH XAPAKTEPUCTHKE BEUIECTB IOHATHS. «CTETIEHb OKUCICHHUS», BAJICHTHOCTHY,
OKCHIBI», «OCHOBAaHMSA», «IIENOYM», «KAUYECTBEHHAs PEaKLUs», «HUHIUKATOP», «KUCIOTHI»,
KUCIIOPOJICOJCPIKAIUE KHUCIIOTBI», «OECKUCIOPOAHBIC KHCIOTBI», «KHCIOTHAs Cpela», <IIeIOYHas
cpema», «HeHTpanbHas cpena», «mkaiga pH», «comm», «amop@HBIE BemECTBAa», «KPUCTALIMYECKUE
BEILIECTBA», «KPUCTAUIMYECKAs pEHIeTKa», «HOHHAs KPHCTAJUIMYECKas pelIeTKa», «aTOMHAas
KPHUCTAJUTMYECKAsi  pELIeTKa», «MOJCKYJSIpHAs  KPHCTAJUTMUECKash — pelIeTKa»,  «MeTaJuTHYecKas
KPHUCTAJUTMYECKAs PEIICTKA», KCMECH,

e  KIaccHU(UIMPOBATH CIOKHBIC HEOPTaHWYECKHE BEIIECTBA MO COCTAaBY HAa OKCHJBI, OCHOBAHUS,
KUCIIOTBI ¥ COJIM; OCHOBAHHMS, KHCJIOTHI M COJIM IO PAaCTBOPHMOCTH B BOJIE; KHCIOTHI 10 OCHOBHOCTH U
CoJiep KaHUI0 KHCIOPO/a,

®  ONpEeICIsITh NMPUHAICIKHOCTh HEOPraHMYECKUX BEIISCTB K OJHOMY M3 H3Y4YCHHBIX KIAcCOB
(oxcupI, JIeTy4ne BOJOPOAHBIC COCANHEHHSI, OCHOBAHUS, KUCIIOTHI, COJIN) MO GopmyIie;

®  ONKCHIBATH CBOWCTBA OT/ENBHBIX MPEACTABUTENCH OKCHIOB (HAa MpPUMEpPE BOJBI, YIIIECKHCIOrO
rasa, HETalleHOW W3BECTH), JIETYYHX BOJOPOJHBIX COCIAMHEHHI (Ha NpHUMepe XJIOPOBOAOpoIa M
aMMHaKa), OCHOBaHW# (Ha MpUMepe THIPOKCHUIOB HATPHS, KalUs M KalbIHs), KHCIOT (Ha TpUMepe
CepHOM KUCITOTHI) | coJjicii (Ha mpuMepe XJIOpH/Ia HaTpus, kKapOoHaTta Kaiubius, Gochara KarbIus);

®  ONpEETATh BAJCHTHOCTD U CTETICHb OKHUCIICHHUS SJIEMEHTOB B BEIIECTBAX;

®  COCTaBIATH (HOPMYJIBI OKCHIOB, OCHOBaHMH, KHCIOT M COJICH IO BAJCHTHOCTSM W CTETCHIM
OKHCIICHHSI 3JIEMEHTOB, a TakXKe 3apsjaM HOHOB, yKa3aHHBIM B TaOJHIE PAaCTBOPUMOCTH KHCIOT,
OCHOBAaHHH U COJIEH,

®  COCTaBJISATH Ha3BaHMs OKCHIIOB, OCHOBAHHIA, KHCIIOT M COJICH; CPaBHUBATh BAJICHTHOCTD M CTETICHb
OKHCJICHHSI; OKCH/IbI, OCHOBAHMSI, KUCJIOTBI M COJIU 110 COCTABY;

®  KCIOJIb30BaTh TAOJHUILY PACTBOPUMOCTH JIJIsl OTIPEICIICHHUS] PACTBOPUMOCTH BEIIIECTB;

®  yCTaHABJIMBATh FCHETHYECKYIO CBS3b MEX/Y OKCHIOM U T'MIPO-KCHIOM U HA00OPOT; MPUYNHHO-
CIIC/ICTBEHHBIC CBSI3U MEXKIYy CTPOSHHEM aTOMa, XMMHUUYECKOH CBA3BIO U TUIIOM KPUCTAITMYECKON peleT-
KU XMMUYECKHX COCINHECHUI,

®  XapaKTepu3oBaTh aTOMHBIC, MOJICKYJISIPHbIC, HOHHBIC METAUTMYSCKUE KPUCTAUINIECKHE
PELIEeTKH; Cpey pacTBopa ¢ MOMOIIbIO MIKajbl pH;

MPUBOJUTH IPUMEPHI BEIIECTB C PA3HBIMHU THIIAMH KPUCTAITMIECKON PEIISTKH;

MPOBOJINTH HAOJIO/ICHHS 32 CBOMCTBAMH BEIIIECTB U SIBJICHUSIMHU, IPOUCXO/SIIIMMH C BELIECTBAMH;
co0II0IaTh TpaBuiia TEXHUKK 0€301MacHOCTH MPY IPOBEJCHUU HAOIOACHUH U OIBITOB;
MCCIIeIOBATh CPEly pacTBOPA C MOMOIIBIO HHMKATOPOB; IKCIIEPUMEHTAIBHO Pa3IMaTh KUCIOTHI
U [IEJI0YH, MOJIb3YSICh HHANKATOPAMH;

®  KCIIOJIB30BaTh MPU PEIICHUH PACUYETHBIX 3a/1a4 TOHATHUS «MAccoBas JI0JIs DJIEMEHTa B BELLIECTBEY,
«MaccoBas JIOJIS PACTBOPEHHOT'O BEIIECTBAY, K0ObEMHast JI0JIs Ta3000pa3HOr0 BEIECCTBAY;

®  [POBOAUTH pacyeThl C HCIOJB30BAHUEM MOHATUH «MaccoBas JOJs JJIEMEHTa B BELIECTBEY,
«MaccoBasi 10JIsl PACTBOPEHHOTO BEIIECTBa», «00bEeMHAas JI0JIsI Ta3000pa3HOTO BEIIECTBAY.

MeTanpe/MeTHbI€ Pe3VJIbTATHI 00VIEeHHUsI

VYyamuiicst TOJKEH ymems:

®  COCTaBISITh HA OCHOBE TEKCTa TabJIUIIBI, B TOM yucie ¢ npuMeHenneM cpeacts UKT;

® 0]l PYKOBOJICTBOM yYHUTEIIS IPOBOIUTH OMTOCPEA0OBaHHOE HAOIIOCHHE

® 0]l PYKOBOJCTBOM YYHTEIS O(OPMIISTH OTYET, BKIIOYAIOIIWN OMUCAHHWE 3KCIEPUMEHTA, €ro
Pe3yabTaTOB, BEIBOJAOB;

®  OCYIICCTBIATh HHAYKTHBHOE 0000meHne (OT EAMHHUYHOTO JIOCTOBEPHOTO K  0OImeMy
BEPOSITHOCTHOMY), T. €. OMNPEACIATh OONIME CYIIECTBCHHBIC MPU3HAKK JBYX W 0Oojice OOBEKTOB M
(ukcHupoBaTh UX B (hOpMe MOHSATHS U CYKICHUS;

®  OCYIIECTBJIATH AEAYKTHBHOE 0000mIeHne (OABEIEHE EANHNYHOTO JOCTOBEPHOTO IO 0OIee
JOCTOBEPHOE), T. €. aKTyadu3HpOBaTh IIOHATHE WM CYXKICHHE, W OTOXAECTBIATH C HHUM
COOTBETCTBYIOIINE CYIIECTBEHHBIC TIPH3HAKH OJHOTO M 00Jiee 0OBEKTOB;

®  OMIpeAeNAThH ACTIEKT Kiaccuukaimy,



e  OCYUIECTBIIIThH KIacCU(PUKaIHIO;
e  3HATh ¥ UCIOJB30BATh pasInuHble (JOPMBI IPEACTABICHUS KJIACCU(DHUKALIUHL.

Tema 5. MH3menenusi, mpoucxoasimue ¢ Bemecrsamu (124.)

IlonsATHe sABIEHUN KaKk M3MEHEHHUM, IPOUCXONAIIUX C BellleCTBAMU. SBIEHUS, CBS3aHHBIE C
W3MEHEHHEM KPHCTAIUIMYECKOTO CTPOCHHWS BEIIECTBA NPU MOCTOSHHOM €ro cocrase, (hu3ndeckue
sBieHUs. PU3NYECKUE SIBICHUS B XUMMM: AUCTWUIALUS, KpPHUCTAUIM3alusl, BbIIAPUBAHUE U BO3TOHKA
BEIIECTB, IEHTPUYTUPOBAHHE.

SIBneHus1, cBsi3aHHBIE C U3MEHEHMEM COCTaBa BEILECTBA, - XUMUYECKUE peakuuu. IIpusHaku u
YCIIOBUS TIPOTEKAHUS XUMHUECKUX peaknunid. [lorsaTre 00 5K30- U IHAOTEPMUYIECKUX peakusix. Peakmmm
TOPEHHUS KaK YaCTHBIN CIIy4ail SK30TEPMHUECKUX PEAKLUH, MPOTEKAIOIINX C BBICICHUEM CBETA.

3aKkOH COXpaHEHHS Macchl BEIIEeCTB. XHMHUYECKHE YpaBHEHUSA. 3HAUYEHHE MHIAEKCOB U
ko3 Pumentos. CocraBieHne ypaBHEHUI XUMAYECKUX PEAKLIUH.

PacueThl Mo XMMHUYECKUM ypaBHEHUSM. PelieHue 3amad Ha HaXO0KJEHUE KOJIMYECTBAa BEILIECTBA,
Macchl WIM o0beMa MPOAYKTa PEeakiMy IO KOJMYECTBY BEIECTBa, Macce WM 00beMy HCXOJHOTO
BelecTsa. Pacdersl ¢ UCIOJNB30BAHMEM IIOHSTHUS <«JIOJISI», KOIZA HCXOJHOE BEIIECTBO JAHO B BUJE
pacTBOpa C 3aJaHHON MacCOBOM I0JNEM pacTBOPEHHOTO BEUIECTBA WM COJAEPIKUT ONPEACIICHHYIO OO
npuMece.

Peakuuu paznoxxenus. [lonsTre o ckopocTu xumuueckux peakiuil. Karanusatopsl. @epMeHTHI.

Peaknmn coemuuenus. Karanutmueckne u HekaTamuTHdeckne peaknun. OOpaTumble U
HEOOpaTUMBIE PEAKIIHH.

Peakuuu 3amerienns. DAEKTPOXUMUYECKUNA Pl HAMPSHKEHUI METaioB, €ro HCIOJb30BaHUE IS
IIPOTHO3UPOBAHUS BO3MOYKHOCTH IIPOTEKAHMSI PEAKLUUN MEXKIy METalllaMd M pacTBOpPaMU KHCIIOT.
Peakuuu BeITECHEHHSI OJHUX METANIOB U3 PACTBOPOB UX COJNIEH IPYTrUMU METAIIIaMU.

Peakuuu oOMena. Peakiuu HeliTpanu3anuu. YCIOBUS MPOTCKAHUS PEaKIMii 0OMEHa B PacTBOpax
JIO KOHIIA.

THIBl XUMHUYECKUX peakiyii (10 MPH3HAKY «YHCIIO W COCTaB MCXOIHBIX BEIIECTB U MPOIYKTOB
pEeaKIu») Ha TPHUMEPE CBOWCTB BOJIBI. Peakiiust pasioKeH s - SJICKTPOIIN3 BObI. Peakinu coeMHeHNUS -
B3aUMOJICUCTBUE BOABI C OKCHUJAMHU METaUIOB U HeMeTaJuioB. [loHATHE «ruapoKcuab». Peakuuu
3aMEUIeHUs] - B3aUMOJEIMCTBHE BOABI C LICJIOYHBIMA M LIEIOYHO3EMENbHBIMU MeTaiiaMu. Peakuuu
obmeHa (Ha puMepe THAPOIIH3a CyIb(GHIa ATIOMUHUS U KapOu/1a KabIlHs).

PacuétHble 3agaum. 1. Brruncienne mo XMMHYECKHMM YpPaBHEHUSM MacChl WIM KOJIMYECTBA
BEILIECTBA 10 U3BECTHOM MACCE WJIM KOJIMYECTBY BEILECTBA OJTHOTO U3 BCTYNAIOIIUX B PEAKIUIO BEIIECTB
WK TPOAYKTOB peaknuu. 2. Berumcienne macchl (KOJMYECTBA BelecTBa, 00beMa) MPOIYKTa PEaKIiH,
€CIM WM3BECTHA Macca HWCXOJHOTO BEIIECTBa, COJEPIKAIIEro OIpPENeIeHHYI0 0N TpuMeceit. 3.
Beruncienne Macchbl (KOJIMYECTBa BEIIECTBA, 00beMa) MPOIYKTa PEaKIiy, €ClIM H3BECTHA Macca pacTBopa
Y MaccoBas J0JIs1 PACTBOPEHHOT'O BEIIECTBA.

IIpeaMeTHBIE pe3YJILTATHI 00YUCHHS:

Yuaimuiicst JOJIKEH yMemb:

®  KJIACCH(HUIMPOBATh XUMHUUYECKUE PEAKIIMH T10 YUCIY M COCTABY MCXOMHBIX BEIIECTB M MPOITYKTOB
peaxiuu; TerioBoMy 3G GeKTy; HallPaBICHUIO IPOTEKAHUS PEAKIIMH; YUaCTHIO KaTalnu3aTopa,;

®  HCIOJb30BaTh TAOJUILy PaCTBOPUMOCTH JUIS OMpECNICHUS BO3MOXKHOCTH MPOTEKAHHUS PEaKITHii
00MEHa; DIIEKTPOXUMHUCSCKHUN PSIJT HAMPSDKEHUH (aKTUBHOCTH) METAJIOB TSl ONIPE/ICIICHHST BO3MOXKHOCTH
MPOTEKAHUS PEAKITUH MEX Ty METaJUIaMH M BOJHBIMH PACTBOPAMHE KUCJIOT U COJICH;

e  HAOJIIOJATh W OMKCHIBATh NMPU3HAKU M YCJIOBUS TCUEHUS XUMUYECKHX PEAKIIHi, 1e71aTh BBIBOJIBI
Ha OCHOBAHHH aHAIIM3a HAOJIOJICHHIA 32 DKCIIEPUMEHTOM,;
®  [POBOAUTH PacCyeThl MO XMMUYECKUM YPABHEHHUSM HA HAXOXICHUE KOJIMYECTBA, MACChl WU
o0BbeMa MPOoIyKTa pEeakluy M0 KOJIMYECTBY, MacCe WIH 00bEMY UCXOHOTO BEIIECTBA; C UCTIOIh30BaHUEM
TOHATHUS «JIOJISI», KOrJa MCXOJIHOE BENIECTBO JAHO B BUJIE pacTBOpa C 3aJaHHON MacCOBOM joJieit
PACTBOPEHHOI'O BEILIECTBA WM COACPIKUT OMPEICICHHYIO JOJI0 MPUMECEH.
MeTanpeaMeTHbIe Pe3YJbTATHI 00y4YeHUsI

Yuaiuiicsi A0JIKEH yMemb:

®  COCTaBIIATh HA OCHOBE TEKCTA CXEMBbI, B TOM uucie ¢ mpumenenrem cpeacts UKT;

®  CaMOCTOSITEIbHO O(QOPMIIATH OTYET, BKIIOYAIOIINN OIMHCAHHE SKCIICPUMEHTA, €ro pe3yjbTaToB,
BBIBOJIOB;

®  WCIOJB30BaTh TAaKOH BHJ MBICICHHOTO (MACATHHOTO) MOJACIMPOBAHUS, KaK 3HAKOBOE



MozeupoBanue (Ha mpuMepe ypaBHEHUH XMMHUYECKUX PEAKITHIA);
e  pa3nmuyaTh 0OBEM U COAEpIKaHUE TIOHATHI;
e  pa3nmuyaTh POJOBOE M BHIIOBOE TIOHSTHS,
®  OCYHIECTBISITH POJIOBHIOBOE OTIPE/ICTICHIE TTOHATHH.

HemoncTpauuu. [lpumepsl (usuueckux sBICHHUHN; a) IuiaBieHue mnapaduua; 0) auddysus
JYIIMCTBIX BEHIECTB C TOPAIICH JaMITOYKH HaKaluBaHUs. [IpUMephl XUMUYECKUX SBICHHUN. a) TOpEHHE
Maruusi; 0) B3aUMOJCHCTBHE COJSIHOM KHCJIOTBI C MPaMOPOM WM MEJOM; B) TOJYyYEHHE THIPOKCHIA
memu (I1); T) pacTBopeHHE MOIYUIEHHOTO THAPOKCHIA B KACIOTaX; 1) B3aumoeiicterie okcumaa meau (11)
C CepHOM KHCIOTOM TpH HArPEBaHWHM, €) pa3lIoKeHHEe IepMaHraHaTa Kalus, jK) B3aMMOIEHCTBHE
pa30aBJICHHBIX KUCJIOT C METAJUIAMHU.

JlaGopaTopHbie onbIThl. 3. CpaBHEHHE CKOPOCTH UCIAPCHUS BOJBI M CIIUPTA 10 HCUYCIHOBEHHIO
WX Kareiab Ha (GUIbTpoBanbHON Oymare. 4. OKuciIeHHE MeIW B IJIAMEHH CIHPTOBKH WJIM TOPENKH. S.
[TomyTHEHHE M3BECTKOBOM BOJBI OT BBIIBIXaCMOI'O YIICKUCIOTO rasa. 6. [losydenue yriiekucioro rasa
B3aWMOJICHCTBUEM COJIBI M KUCIIOTHI. 7. 3aMelneHre Meau B pactBope ximopuaa meau (11) sxenesom.

IpakTuyeckass padora Ne 5. [Ipu3Haky XUMHYECKUX PEAKITHA.

IIpenMeTHBIE PE3YJILTATHI 00YYEHHS:

Yuamuiicst JOIKEH yMemb:

e  oOpamartscs ¢ 1abopaTOpHBIM 000pYIOBaHIEM M HarpeBaTEIHHBIMU TPHOOPAMH B COOTBETCTBHUH
C MpaBUJIaMH TEXHUKH 0€3011aCHOCTH;

e  BEHINOJHATH MPOCTEHIINE MPHEMBI paboThl C J1abOpaTOPHBIM OOOPYIOBaHHEM: J1A0OPATOPHEBIM
LITaTUBOM; COUPTOBKOMH;

° Ha0JII0/IaTh 32 CBOHCTBAMHU BEIICCTB U SBJICHUSIMU, IIPOUCXOISAIINMYU C BEIECTBAMY;

®  ONHUCHIBATh XMMHYECKUH DKCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOro WM POIHOrO)
SI3bIKA U A3bIKAa XUMUU,

e  fenaTh BBIBOJBI IO pe3yJibTaTaM IIPOBEACHHOIO 3KCIIEPUMEHTA,

®  TOTOBUTH PACTBOPHI C ONPEAEIECHHON MacCOBOU A0JIEH pacTBOPEHHOIO BEILIECTBRA;

®  [PUTOTOBHUTH PACTBOP U PACCUUTATH MACCOBYIO JOJIO PACTBOPEHHOTO B HEM BEILECTBA.

MeTtanpeaMeTHbIe Pe3yJAbTAThI 00YYeHHU

Yyamuiicst 1OJKEH ymems:
CaMOCTOSITEILHO UCIIOJIH30BATh OMOCPEIOBAHHOE HAOIIOICHHE.

Tema 6. Teopusi 3JIEKTPOJMTHYECKOH JUCCOLUUALMU H CBOIiCTBA KJIAcCOB
HEOPraHW4YecKuX coequHeHui (22 4.)
[TonsiTne 00 DSIEKTPOIUTHYECKON TUCCOIMAITMH. OJIEKTPOJMTHI M HEIICKTPOIHUTHL. MeXaHu3M
JIACCOLMALUU DJIEKTPOJIUTOB C PA3IUYHBIM TUIOM XHUMHYECKOM CBsi3U. CTENEHb 3JEKTPOIUTHUYECKOMN
nucconuary. CHIbHBIE U c1a0ble SIeKTPOIIUTHI.

OCHOBHBIE TOJIOKEHNUS TEOPHUH AJIEKTPOIUTHUECKOHN auccoruaiy. FloHHble ypaBHEHUS peakiuii.
VYcnoBus TpOTEKaHWS peakuu OOMEHa MEXIy »OSJIEKTPOJINTaMHd JI0 KOHI[A B CBET€ WOHHBIX
MPEACTABICHUH.

Kiraccudukaryst HOHOB U UX CBOMCTBA.

Kucnmorsl, ux knaccudukanus. Jluccoumanuss KHCIOT M HMX CBOWCTBA B CBETE TEOPUHU
ANEKTPOJIUTUUYECKON auccouuanuu. MOoJeKyaspHble W HOHHBIE YPAaBHEHUS pEaKUHUM KHUCIOT.
B3aumopeiicTBe KHCIOT C MeETaUIaMH. ODJEKTPOXUMHYECKHWN psii  HampsDKEHWH  METallJIoB.
BzaumopeiicTBue KUCIOT C OKCHMJaMHU METaJUIOB. B3auMoneicTBUE KUCIOT ¢ OCHOBAaHMSIMHU - PEAKLIUS
HelTpanm3anyu. B3anmmopelicTBue KUCIOT ¢ consiMd. Mcmosnp3oBaHwe TaOMUIBI PacTBOPUMOCTH IS
XapaKTEPUCTUKU XUMHUECKUX CBOMCTB KUCIIOT.

OcHoBanus, uX Kiaccudukanms. Jlucconmanys OCHOBAaHMM M HMX CBOWCTBA B CBETE TCOPHH
ANEKTPOIUTUUECKON nucconuanuu. B3auMoaeiicTBue OCHOBaHUN € KUCIOTaMH, KUCIOTHBIMU OKCHUAAMHU
u comsmu. Kcnonp3oBaHue TaOMMIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKA XWMHUYECKHX CBOWCTB
CHOBaHMH. Pa3jokeHHe HEpPacCTBOPMMBIX OCHOBaHWMH mpu HarpeBaHuu. CojM, UX Kinaccuukamus u
JIACCOITMAITUST Pa3IMYHBIX THIOB cojeil. CBoiicTBa coJjieh B CBeTE€ TEOPUH DICKTPOJUTHIECKOH
nucconuanuu. B3auMmopelicTBue cojie ¢ MeTalUlaMH, YCJIOBHS IPOTEKAHUS JOTUX PEaKIUH.
BsaumopelictBue cojieii ¢ KHCIIOTaMH, OCHOBaHMSIMH W COJSIMH. VIcHojb3oBaHHWE  TaOIUIIbI
PacTBOPUMOCTH JIJI XapaKTEePUCTUKA XUMHUECKUX CBOHCTB COJIEH.

O06o6uIeHne cBeieHUH 00 OKCUAaxX, UX KIacCU(PUKAIUU U XUMHUUECKUX CBOHCTBAX.



I'eneTnveckue psmpl METAUIOB W HEMETAUIOB. [ eHeTWYecKas CBA3b MEXIy Kiaccamu
HEOPTaHWIECKUX BEIICCTB

OKHUCIUTENHEHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENbh U BOCCTAHOBUTEIH, OKHUCICHUE U
BOCCTaHOBJICHHE.

Peakiiun wmoHHOro oOMeHa M OKHCIHUTEIHHO-BOCCTAHOBHUTENbHBIC peakiuu. (CocTaBieHHE
YpaBHEHUH OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKII METOIOM 3JIEKTPOHHOTO OanaHca.

CBoiicTBa MPOCTHIX BEIIECTB - METANIOB U HEMETAJLIOB, KUCJIOT U COJICH B CBETE MPEICTaBICHUMN

00 OKHCITUTEIHFHO-BOCCTAHOBHUTEBHBIX Tporeccax. IlpeaMeTHbIE pe3yabTaThl 00YUeHMsI:
Yyamuiicst 1OJKEH ymems !

®  UCHONB30BATh IMPH  XapaKTCPUCTHUKE MPEBPAICHUN  BEHICCTB  MOHITHUS.  «PacTBOP»,
«OIIEKTPOIUTUYECKAS] AUCCOLUALIUS», <«IJIEKTPOJIUTHI», «HEINCKTPOIUTHI», «CTEMEHb JAUCCOLIUAIINLY,
KCHJIBHBIC 3JICKTPOJIUTBI», «CIA0BIC 3JICKTPOJIUTHI», KKATHOHBI», KaHHUOHBD», KKHCIOTHI», KOCHOBAHHSI,
«CONM», KHOHHBIE PEaKINu», KHEeCOIe00pa3yoInue OKCHIBI», «COJIe00pa3yIole OKCUIbI», KOCHOBHBIE
OKCH/IBI», KKHCJIIOTHBIC OKCHIBI», KCPEIHHUE COJHMY», KKHCIBIE COJINY», KOCHOBHBIC COJIM», KT€HETHUCCKUN
PAI», KOKACITUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUNY, KOKUCITUTEND», KBOCCTAHOBUTEIbY», KOKHCICHUEY,
«BOCCTAHOBJICHHEY;

®  ONWCHIBaTh PACTBOPEHHE KaK (PU3UKO-XUMHUIECKHH ITPOIIECC;

®  WUTIOCTPUPOBATH MPUMEPAMHU OCHOBHBIC MTOJIOKEHUS TEOPUH IIIEKTPOJIUTHYECKON TUCCOLIUAITIH;
TEHETUYECKYIO B3aMMOCBSI3b MEXK/y BEIIeCTBaMH (IIPOCTOE BEHIECTBO — OKCHUJI — THAPOKCHI] — COJIb);

®  XapakTepH30BaTh OOIIME XMMHUYECKUE CBOMCTBA KHUCIIOTHBIX M OCHOBHBIX OKCHJIOB, KHCIIOT,
OCHOBAaHUI U COJIEH C MO3UIUH TEOPUU DIEKTPOIUTUYECKON AMUCCOUMALNH; CYITHOCTh 3JEKTPOIUTHYE-
CKOW JUCCOLMAlUM BEUIECTB C KOBAJIEHTHOM NOJSPHOM M MOHHOW XUMHUYECKOH CBSA3BIO; CYLIHOCTb
OKHUCIIATETHHO-BOCCTAHOBUTEIIbHBIX PEaKIni;

e  T[PUBOAUTH MPHUMEPHl PEAKIUN, MMOATBEPKIAIONINX XHUMUUYECKHE CBOMCTBA KHCJIOTHBIX U
OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBAaHUN M COJICH; CYIIECTBOBAHHWE B3aMMOCBS3U MEXIYy OCHOBHBIMU
KJIacCaM{ HEOPTAaHUYECKUX BEIIECTB;

®  KIACCH(PHUIMPOBATh XMMHYECKHE PEAKIUH IO «M3MEHEHHUIO CTEIeHEeW OKHCIICHUS SJIEMEHTOB,
00pa3ymoIuX pearupyroliye BenecTBa;

®  COCTaBIISITh YPAaBHEHHUS DJICKTPOIUTHUECKOW ITUCCONMAIMM KHCJIOT, OCHOBAHMM W COJEH;
MOJICKYJISIPHBIE, ITOJTHBIE ¥ COKpAIICHHBIC NOHHBIC YPaBHEHHUSI

e  peakluil C yyacTUeM 3JIEKTPOJUTOB; YPaBHEHHSI OKUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUH,
WCTIONB3YsI METOJI SJICKTPOHHOTO OallaHCa; YPaBHEHHUS PEaKINi, COOTBETCTBYIOIINX MOCIIEI0BATEIIEHOCTH
(«erouke») npeBpalleH i HEOPraHUIECKUX BEIIECTB PA3INIHBIX KIaCCOB;

®  ONpeAeNsTh OKUCIUTENb M BOCCTAHOBUTEJb, OKHUCIEHHE W BOCCTAHOBJIEHUE B OKHUCIUTEIBHO-
BOCCTaHOBHUTEJBHBIX PEAKIUSAX;

e  YCTaHaBIMBATh IPUYUHHO-CIEIACTBEHHBIE CBSI3U: KJIACC BELIECTBA — XHUMHUYECKHUE CBOMCTBA
BEIIECTBA,

e  HaOJIOJATh U OMKCHIBATH PEAKIIUH MEXKIY dJICKTPOIUTAMH C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIH POJTHOTO) SI3bIKA U A3bIKA XHUMUH;

®  [POBOAUTH  ONBITHI, TMOATBEPXKJAOIINE XUMHYECKHE CBOMCTBA OCHOBHBIX  KJIacCOB
HEOPraHWYECKUX BEIIECTB.

MeTanpeaMeTHbIE Pe3VJIbTATHI 00VIECHHS:

VYyamuiicst TOJKEH ymems:

e  JIeTaTh IOMETKH, BRIMUCKH, IUTUPOBAHUE TEKCTA,

®  COCTaBIATH JOKJIA;

®  COCTaBISTH HA OCHOBE TEKCTa TpadukH, B TOM 4Hcie ¢ mpuMeHeHneM cpencts UKT;

®  BIAJIETh TAKUM BUJOM U3JIO)KEHUS TEKCTA, KaK pacCyK/ICHHUE;

®  NCIIOIB30BAaTh TAKOW BHJ MBICIIEHHOTO (MI€albHOr0) MOMAEIMPOBAHKS, KaK 3HaKOBOE
MOJenupoBanre (Ha TPHUMEpPe ypaBHEHWH peakmuii IUCCOIMAIINH, WOHHBIX YypaBHEHWH peakIuii,
IOy PEaKITuii OKUCICHHUS-BOCCTAHOBIICHHS);

e  pa3aMyaTh KOMIIOHEHTHI JOKA3aTeNbCTRA (TE3KC, apryMEHTHI 1 (hOPMY T0KA3aTeIbCTRA);

e  OCYHIECTBISITH MPSMOE UHAYKTUBHOE JOKA3aTEIbCTBO.

JdemoncTpanuu. VicnpiTaHue BEIIECTB U UX PACTBOPOB HA 3JIEKTPONPOBOAHOCTH. 3aBUCUMOCTH

3JIEKTPONPOBOAHOCTH YKCYCHOM KUCIOTHI OT KOHILIEHTpaluu. B3anMoaeicTBue IMHKA C CEPOi, COJISIHOM
kucnoToit, xmopumom meau (I1). Toperne Maramus.



JIaGopaTopHble onbIThl. 8. Peakiwm, XapakTepHbIE IS PacTBOPOB KHCIOT (CONSHON WIH
cepHoii). 9. Peakiuu, xapakTepHbIe Uil pacTBOPOB Imenouei (rumpokcumoB Hatpus win Kamus). 10.
[Tony4eHue M CBOMCTBA HEPACTBOPHUMOIO OCHOBaHWs, Hampumep ruapokcuaa meau (I1). 11. Peaxruu,
XapakTepHBIE IS pacTBOPOB coseit (Hampumep, st xiopuaa meau (11)). 12. Peakiuu, XxapakTepHble 1is
OCHOBHBIX OKCHIOB (Hampumep, Ui OKcHIa Kanubims). 13. Peakiuu, XapakTepHbIe ISl KHCIOTHBIX
OKCHI0B (HampuMep, VIS YIJICKHUCIIOrO ra3a).

IpakTuyeckasi pad6ora Ne 6. CBOMCTBa KUCIIOT, OCHOBAHHMIA, OKCHJIOB U COJICH.

IIpakTudeckas padora Ne 7. Pemenue sxcriepuMeHTATBHBIX 3a1a4.

IIpeaMeTHBIE Pe3VIbTATHI 00VUCHUS

VYyamuiicst JOJKEH yMems:

e  oOpamathcs ¢ 1a00paTOPHBIM 000PYIOBAaHUEM M HArpeBaTEIbHBIMU TPUOOPAMH B COOTBETCTBUU
C TIpaBUJIAMH TEXHUKU 0€30MaCHOCTH,

e  BEINOJHATH MPOCTEHINHE TPUEMBI OOpaIeHns ¢ JabopaTopHBIM 000pyIOBaHHEM: TA0OPATOPHBIM
ITaTUBOM, CIIUPTOBKOM;

° Ha0JII0/IaTh 32 CBOHCTBAMHU BEIICCTB U SBJICHUSIMH, IIPOUCXOISAIINMYU C BEIECTBAMY;

®  ONHCHIBATh XUMHUYECKHH JKCIIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOTO (PYCCKOrO HIIM POTHOTO)
SI3bIKA U A3bIKa XUMUU,

o ACJIaTh BBIBOABI IO PE3yJibTaTaM IMPOBCACHHOTO SKCIICPUMCHTA.

MeTtanpeIMeTHbIE Pe3YIbTATHI 00YY€eHHS

Yyanuiicst 1OJKEH ymems:

e  ompenensATh, HWCXOAd W3 Yy4eOHOW 3amadyd, HEOOXOAMMOCTh HEMOCPEACTBEHHOTO  WIIH
OTIOCPEIOBAHHOTO HAOIIOICHUS;

®  CaMOCTOSTEILHO (hOPMHUPOBATH MPOTPAMMY IKCIICPUMEHTA.



Kanenoapno — memamuuecrkoe nianuposanue no xumuu no npoepamme O.C.Iabpuensna
(2 waca 6 neoenro, 6ceco 68 uacos)

Ne Ha3Banue Tembl ypoka Koua-Bo
n/m 4acoB
Tema 1. BBenenue (6 4.)
1 BBoanbiii uHCTpYyKTaX 110 Th nipu pabote B kabunere xumuu. IIpeamer xumuu. 14
BemecrBa
2 [TpeBpanenus BemiectB. Poib XUMHM B )KU3HU YEJIOBEKA 1y
3 IpakTuyeckas padora Ne 1 «[Ipuémer oOpamieHus ¢ 1a60paTopHBIM 1q
obopynoBanuem». Mucrpykrax Th
4 [lepuonnueckas cucrema xumudeckux 3nementoB [[.1. Menneneesa. 3naku 1q
XUMUYECKHUX JJIEMEHTOB
5 Xumuyeckue Gpopmyiel. OTHOCUTEIbHAS ATOMHAs M MOJIEKYJISpHAsi Macca 14y
6 IIpakTuueckasi padora Ne 2 «HabmroieHue 3a TOPSAIICH CBEYOM». 14
Hucrpykrax Th
Tema 2. ATOMBI XMMHYECKHX )JI€MEHTOB (7 a.)
7 OcHoBHbIE CBeIeHUs 0 cTpoeHuH aToMoB. CocTaB atoMoB. M30T0mbI 1y
8 CTpoeHue AJIEKTPOHHBIX 000JI0YEK aTOMOB 1y
9 Homnrl. Monnas xumMudeckas CBI3b 1g
10 | KoBajeHTHas CBS3b 1y
11 | Metamnnueckast XUMHUYecKasi CBsI3b 1y
12 | O6o0mIeHre U CUCTeMATHU3AIHS 3HAHUI 110 TeMe: KATOMBI XUMHUYECKHIX 1y
HJIEMEHTOBY
13 | KontpoJbHas padota Ne 1 o teme: «ATOMBI XUMHUYECKHUX JIEMEHTOB» 1y
Tema 3. IIpocThie BenlecTBa (54)
14 | IIpocTeie BenecTBa-MeTaIIbI 1y
15 | IIpocTeie BeniecTBa - HeMeTaLIbl. AJIJIOTPONHUs 1y
16 | KomnuecTBo BemectBa. Monb. MonsipHas macca 1y
17 | Monsipublii 00bEM razoB 1y
18 | Pemenue 3agau no reMam: «MoJsipHbI 00BbEM I'a30B, KOJMYECTBO BEIIECTBAY 1y
Tema 4. CoenHeHHe XMMHUYECKHX 2JICMEHTOB (14 1)
19 | CremneHb OKUCIICHUS 1y
20 Baxneiimme kinaccel OMHapHBIX coennHeHui. OKCHUIbI lyg
21 | OcHoBaHUs 1q
22 | Kucnotsl 1y
23 | Comu. CoctaBnenue ¢hopmyin conei 1y
24 | AMop@dHbIe 1 KpUCTaNIMYeCcKue BelecTBa. Kpucrammyeckue pemeTku 1y
25 | Yucrele BelecTBa U CMeCH lu
26 | IlpakTuyeckasi padora Ne 3 «AHanu3 noussl U BoJs». MHcTpykTaxk Th 1y
27 | MaccoBas 1 00beEMHA JOJIM KOMIIOHEHTOB B CMECH lu
28 | Pemenne 3a1au Ha HAX0XKJICHHE MAaCCOBOM JOJIM KOMIIOHEHTOB CMECH 1u
29 | IpakTuyeckas padora Ned «[IpurotoBieHre pacTBopa caxapa c 3aJaHHOMI 14
MacCOBOM 10Jel pacTBopeHHOro Bemectsa». MHcrpykraxk Th
30 Ob6o0611eHre U cucTeMaTu3anus 3HaHu| 1o Teme: «CoeTMHEeHUs] XUMHUECKUX 14
JJIEMEHTOBY
31 | KontpouabHasi padora Ne 2 no reme: «CoeTMHEHUSI XUMHUYECKHX JIEMEHTOBY 1y
32 | Ananu3 KOHTpOJIbHOI paboThl. [loBTOpeHne Tembl «CoeAMHEHUST XUMHUUECKUX 14
JJIEMEHTOBY
Tema 5. U3MeHeHNsl, NPOUCXOASIINE C BeIECTBAMU (14 4.)




33 | ®dusnueckue SBICHUS B XUMUU. XUMUUECKHE BJICHUS. XUMHUECKHE PeaKun 1y
34 | 3aKOH COXpaHEHHUsI MacChl BellecTBAa. XUMUYECKHUE YPAaBHEHUS 1y
35-37 | PacuéThl Mo XUMHUUYECKUM YpaBHEHUSIM 34
38-41 | Turbl XUMHYECKUX PEAKIIUI 4y
42 | CkopocTh XMMUYECKUX peakiuii. KaramuzaTopsr 1y
43 | Tunbl XUMUYECKUX PEAKLIUI Ha IPUMEPE CBOWCTB BOJIBI 1y
44 | IlpakTuueckasi padora Ne 5 «[Ipu3Haky XUMHUECKUX PEAKITHII». 1y
Hucrpykrax Th
45 | O6o0meHre U cucTeMaTu3als 3HaHui o TeMe «VI3MeHeHu s, TPOUCXOISIINE C 1y
BEIIECTBAMU»
46 | Konrposabnas padora Ne 3 o teme «3MeHeHUsI, MPOUCXOIAIITUE C 1y
BEIIECTBAMU»
Tema 6. PactBopenne. PactBopsl. CBolicTBa pacTBOPOB 3JIEKTPOJIUTOB. (224.)
OKHCJINTEJIbHO — BOCCTAHOBUTEIbHbIE PEAKIHI
47 | PacTBOpeHune KaK (PU3NKO — XUMUYECKUH Tporiecc. THITBI pacTBOPOB. 14
IToBTOpHBIN HHCTpYKTaX N0 Th
48 | Daexrpoaurnyeckas guccorpanus (D/1) 14
49 | Ocuosubie nonoxenus Teopun D1 (TD]]) 1y
50 | MonHble ypaBHEHUS peaKkuil 1y
51 | YcnoBus npoTrekaHus XMMHUUECKUX PEAKIUI MEXKIY pPaCTBOPAMHU 3JIEKTPOJIIUTOB 14
JI0 KOHIIA
52 | Kucnotsl, ux kimaccuukanus 1y
53 | CBoiicTBa KHCIIOT 1y
54 | OcHoBaHMs, UX KIaccHPHUKAIISI 1y
55 | CpoiicTBa OCHOBaHUU 1y
56 | Oxcunpl, ux KIaccu(uKanus U CBOMCTBA 1y
57 | Coum, ux cBoiicTBa 1y
58 | I'enetnueckasi CB3b MEX/y KJIACCAMU HEOPraHMYECKUX COETUHEHUIN 1y
59 | IpakTuyeckas padora Ne 6 «CBolicTBa KHCIOT OCHOBAHUM, OKCHJIOB U 14
coseii». Mucrpykraxk Th
60 | O6oO0meHue u cucTeMaTu3alys 3HaHui 1o Teme: «PacTBOpeHre U pacTBOPBI» 1g
61 | OxucnurenpHO-BocCcTaHOBHTENbHBIC peakinuu (OBP) 1y
62 | Cocrasienwue dnekTpoHHOTr0 Oaianca 8 OBP 1g
63 | CBoiicTBa NpOCTHIX M CI0XKHBIX BemiecTB B ceere TO/] u OBP 1y
64 | IpakTuyeckas pa6ora Ne 7 PenreHne SKCIIEpUMEHTATBHBIX 33124 10 TEME: 1y
«OBP». Hucrpykrax Th
65 | O6oOmeHne u cucTeMaTu3aIys 3HaHu# 1o TeMe «PacTBopenune. PacTBopsr. 1y
CBoiicTBa pacTBOPOB AMEKTPOIUTOB, HOHHbIE ypaBHeHHs, OBP»
66 | UToroBasi KOHTpoJbHas padoTa Ne 4 3a kypc xumuu 8 Kinacca 1y
67 | AHanu3 UTOrOBOW KOHTPOJIBHOM paboThI 1y
68 | [lopTpeTHas rajiepesi BEMTUKMX XUMUKOB 1q




Onucanue y4e0HO-MeTOAMYECKOT0, MATEPHUATbHO-TEXHUYECKOT0 M HH(OPMALMOHHOT0
obecneyeHus1 00pa3oBaTeIbLHOIO Mpolecca

Harypanbuble o00bexkThl. HarypasibHble OOBEKTHI, HCMHOJIb3yeMble B OOYyUYEHHHM XHUMHH,
BKJIFOYAIOT B C€0s KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MTOPOJI, METAJIOB U CIJIABOB, MHHEPAJIbHBIX
yInoOpeHuH, TracTMacc, Kay4ykoB, BOJOKOH H T. 1. O3HAaKOMJICHHWE ydYalluxcsi ¢ oOpasnaMu
UCXOIHBIX BELIECTB, MOJYMPOAYKTOB U TOTOBBIX M3JETUI IO3BOJISIET MOJTYYUTh HArJsgHOE
npecTaBiIcHre 00 ITHX MaTephaliaX, WX BHEIIHEM BHJIC, a TAK)KE O HEKOTOPHIX (PH3MYECKHX
CBOIicTBax. 3HauMTeJIbHBbIE Y4eOHO-IIO3HABATEIbHBIE BO3MOXKHOCTH HMMEIOT KOJUICKIIHH,
W3TOTOBJICHHBIE CaMUMHU OOydYaromuMucs. [IpeaMeTsl Uisi TaKuX KOJUICKIIUKA COOMPAIOTCS BO
BpEMSI DKCKYPCUH U IPYTUX BHEYPOUHBIX 3aHSATHIA.
Kommeknuu MCHoONB3YIOTCSA TOJMBKO JUIi O3HAKOMIICHUS YyYalllUXCS C BHEIIHUM BHUIOM U
(bu3nYeCKUMHU CBOMCTBAMH M3y4aeMBIX BEUIECTB U MaTepuainoB. JlJig MpoBeneHUs XUMHUYECKHX
OIBITOB KOJIJICKITUU UCIIOJIb30BATh HEIIb3S.
XuMHYecKHe peaKkTHBBI W MaTepuajbl. OOpallleHHe CO MHOTHMH BeIleCTBaMU Tpelyer
CTPOTOTO COOJIFOJICHUSI MPABWJI TEXHUKHA OE30MacCHOCTH, OCOOCHHO IPHU BBHITIOJHCHHH OITBITOB
camMuMu  ydamumucsa. Bce HeoOxomumble  Mepbl  NMPEAOCTOPOKHOCTH — yKa3aHbl B
COOTBETCTBYIOIIUX JIOKYMEHTAX U HHCTPYKIIHSIX, a TAKKE B MOCOOUSIX JUISl YIUTEIICH XUMUH.
Haubonee yacTo ucnonbs3yembie peakTHUBBI U MaTEpUaIbL:

1) npocThie BelecTBa - Me/ib, HATPH, KaJbIUi, ATFOMHUHUN, MarHHH, jKeJ1e30, IIUHK, Cepa,

2) oxcunasl — meau (1), kamprms, xenesa (1), maraus;

3) KHCIOTHI - COJITHAs, CEPHAst, a30THas,

4) OCHOBaHHsI - THIAPOKCHI HATPHUs, THAPOKCHI KaJbIUs, THApPOKcHI Oapus, 25%-Hblit
BOJIHBIM PACTBOpP aMMHAKa,

5) comu - xmopunsl Hatpus, meau (I), xenesa(lll); muTpatsl kamus, HaTpus, cepeOpa;
cynbdarer meau(ll), xemesza(ll), xemesa(lll), amomMuuusi, aMMOHHMS, Kauus, OpPOMH]
HATpUS;

6) opraHMYecKUe COCTUHEHHS - Kpaxmall, TJIHIHPUH, YKCYCHAas KHCJIOTa, METHIIOBBIN

OpaH’XeBbI, peHondranenH, JaKmyc.

XuMunuyeckass Ja0oparopHasi moCyAa, anmaparbl W npuOOpbl. XHMHYECKas IOCyAd
MOJIpa3eNsIeTCs Ha JBE TPYIIIbI: 7S BBIMOJTHEHUS OMBITOB yYAIIMMHUCS M JIEMOHCTPAIIMOHHBIX
OIIBITOB.

[TpuGopsl, anmapaTsl U YCTAaHOBKH, UCTIOJb3yeMbIE HA YPOKaX XMMHH, MOAPA3IEISIIOT HA OCHOBE
MPOTEKAIOMUX B HUX (PU3UYCCKUX W XHMHYCCKUX IPOIECCOB C YYaCTHEM BEIIECTB,
HAXOSIIUXCS B Pa3HBIX arperaTHBIX COCTOSTHHSIX:

1) mpubopsI 1j1st pabOTHI ¢ Ta3aMU - TOJAyYeHHE, COOMpaHUE, OYMCTKA, CYIIKa, MOTIONCHHE
ra3oB; peaKINKi MEXIy TOTOKaMH T'a30B;

2) anmapatsl U MPHOOPHI IS OMBITOB C YKHIKMMHU W TBEPJBIMHU BEIIECTBAMH - MEPETOHKA,
GuIbTpOBaHUE, KPHUCTAJUIM3ANMNS; TPOBEACHUE PEaKIUid MEXAy TBEPABIM BEIIECTBOM U
KHUIKOCTBIO, JKUJIKOCTHIO U KUIKOCTHIO, TBEP/ILIMHU BEIICCTBAMH.

Bae 3101 ki1accudukanmuy HaxXoIATCs IBE TPYMIbI Y4eOHON amnmaparyphbl:



1) s W3y4eHUs: TEOPETHUECKUX BOMPOCOB XUMHUHU - WIUTIOCTPAIMS 3aKOHA COXpPaHCHHS
Macchl BEUIECTB, JEMOHCTPALMS 3JIEKTPOIPOBOJHOCTU PACTBOPOB, JEMOHCTpALUS JBUKEHUS
HMOHOB B 3JICKTPUYECKOM TIOJIC; NIl M3YUYEHHUsI CKOPOCTH XMMHUYECKON PEaKIMU U XUMUUYECKOTrO
paBHOBECHS,

2) IS WUTIOCTPAIMd XMMHYECKHX OCHOB 3aBOJICKHX CIOCOOOB IMOJIYYCHHS HEKOTOPBIX
BeIecTB (CepHOU KUCIOThI, aMMHUAKa U T. II.).

BcmoMoratenbHy0 poiib UTpalOT M3MEPHUTENIbHBIC W HArpeBaTelbHbIC MPUOOPHI, Pa3THYHBIC
MPUCTIOCOOICHHUS JJIsl BBITTOJIHEHUS OTIBITOB.

Mopaean. O0beKTaMu MOJCIUPOBAHUSA B XUMHHU SIBJISIOTCS aTOMBI, MOJIEKYJIbl, KPUCTAJUIBI,
3aBOJICKME amnmaparbl, a TakXke M[POUCXOJAIlMe Impouecchl. B mnpenogaBaHuu XUMHUHU
UCTIONB3YIOTCSl MOJCI KPHUCTANIMYECKUX PEIIETOK anmasa, rpaduta, cepbl, docdopa, okcuaa
yrinepona(lV), woma, xenesa, memu, marHus. Habopbl Mojeneil aTOMOB Ui COCTaBJICHHUS
IapOCTEP>KHEBBIX MOJEJICH MOJIEKYJI MPU U3YUYEHUN OPTaHUYECKON XUMUH.

YueOHble mocodusi Ha MeyaTHOH ocHOBe. B mporiecce 00y4eHHs] XUMUU HCIONb3YIOTCS

cieayrolre TabJUIbl MOCTOSSHHOTO 3KCroHupoBaHus: «llepuoanyueckasi cucteMa XUMHYECKUX
anemenToB JI. M. MenneneeBa», «Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBaHUN M COJICH»,
«OQNIEKTPOXUMUYECKUHN PsIJi HAPSHKEHUN METAILIIOBY.
Jns  opraHu3anuu  CaMOCTOSTENbHOW paboThl OOydarolUMXcsi Ha ypOKax HCIOJb3YIOT
pa3HOOOpa3HbIe AMIAKTUYECKHE MAaTepuajbl. TETPaJd Ha IE€YaTHOM OCHOBE, KapTOUKH C
3alaHUSIMU PA3HOM CTENEHU TPYAHOCTH IJisi M3Y4YEHHs] HOBOI'O MaTepuaya, CaMOIPOBEPKH U
KOHTPOJIS 3HAHUM y4alTuxcsl.

JKpPaHHO-3BYKOBbIE CpeJACTBAa 00y4eHHsl. DKPAHHO-3BYKOBBIE MOCOOUS AENATCS HA TpU

OoJibllIMe TPYMIBI. CTATUYHBIC, KBa3WAMHAMUYHBIC W JAUHAMUYHBbIC. CTaTHYHBIMU HSKPAaHHO-
3BYKOBBIMH CpPEICTBAMU OOYUYCHHUS SABJISIOTCS AUAPUIbMBI, THAMO3UTUBEI (CIal/IbI), CAMHHYHbBIC
TpaHcnapaHThl i Tpadorpoexropa. Cepun TpaHCMAPAHTOB TMO3BOJISIOT HMHUTHPOBATH
JBIKEHHUE ITYyTEM IOCIIEOBATEIbHOTO HAJOKEHUS OJHOTO TpaHCIapaHTa Ha Apyrou. Takue
CepHUH OTHOCAT K KBa3WIMHAMUYHBIM SKPAHHBIM TTOCOOHUSM.
JIMHAMUYHBIMH 3KPaHHO-3BYKOBBIMU TIOCOOMSIMH SIBJISIFOTCSI TPOM3BEICHHS KuHemaTorpada:
JIOKYMEHTAJIBHOTO, XPOHUKAIHHOTO, MYJBTUILUIMKAIMOHHOTO. K 3TOM e rpyIine OTHOCATCA
HKPaHHO-3BYKOBBIE CpEACTBA O0YUYEHUS, TSl IPEIbBICHIS HHPOPMAIIMH KOTOPBIX HEOOX0AUMa
KOMIThIOTEpHAsT TEXHUKA.

Texnuueckue cpeacrpa odyuenus. [Ipy KoMIIIeKCHOM UCTIONB30BAHUU CPEJCTB 00yUECHUS
HEeM30€KEeH BOIMPOC O BO3MOXHOCTH 3aMEHBI OJHOTO TIOCOOMs JPYrUM, Hampumep
JEMOHCTPAIIMOHHOTO WJTU JIA0OpaTOPHOTO OMBbITA €ro u3o0paskeHneM Ha skpane. Mudopmarms,
cojiep KaIiascs B 9KpaHHOM TOCOOUH, TPE/ICTABIIAET COOON JHINb OTPAKEHUE PEeaTbHOTO MUPA,
U MOJXTOMY OHa JOJDKHA MMETh OMOPY B YYBCTBEHHOM OMbITE OOydarmuxcs. B mpoTuBHOM
caydyae (GOpPMHUPYIOTCS HenmpaBWwibHbIE #  (opManbHble 3HaHHS. (OCOOEHHO OIacHO
dbopMUpOBaHNE HMCKAKEHHBIX MPOCTPAHCTBEHHO-BPEMEHHBIX MPEACTABICHUH, MOCKOIBKY JK-
paHHOE TIPOCTPAHCTBO M BPEMsl 3HAUUTEIHHO OTIMYAIOTCS OT PEAIBHOTO0 MPOCTPAHCTBA M
BpEMEHH. DKpaHHOE MOCOOMe HEe MOXKET 3aMEHHTh COOON pealbHBI OOBEKT B MPOIECCE €ro
MO3HAHMS BBHJIy TOTO, YTO HE MOXKET OBITh MCTOYHUKOM UYBCTBEHHOTO OIIBITA O CBOMCTBAX,
CYILIECTBEHHBIX MPHU U3YYEHUU XUMHHU. LIBETE, 3araxe, KPUCTAUIMYECKOM CTPOEHUHU U T. 1. B TO
e BpeMs TP HAJIMYHUH y yUYaIIUXCs TOCTATOYHBIX YyBCTBEHHBIX 3HAHWW HA HEKOTOPBIX dTamax
00y4eHHs BOCTIPOHM3BEICHHE XUMHYECKOTO OMBITA B DKPAHHOM MOCOOMHM MOXET ObITh Ooliee
11eJIeCO00pa3HbIM, YEM €ro MOBTOPHAS JEMOHCTPAIIUS.

I[lnannpyemMble pe3yabTaThl H3yYeHUs Y4eOHOr0 MpeaMeTa
B pesynbpraTe uzydeHus Xumun Ha 6a30BOM YPOBHE YUEHUK JOKEH
3HATH/TIOHUMATD!

® XUMHUYECKYI0O CHMBOJIMKY. 3HAaKW XHMHUYECKUX OJIJIEMEHTOB, (OPMYJbI XUMHYECKHX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKLINN;

e BaKHEHIINE XUMUYECKHE MOHSITHUS: BEUIECTBO, XUMUYECKUN IIIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEIIbHBIE aTOMHAsi U MOJIEKYJIIpHAsE MacChl, MOH, aJUIOTPOMHs, U30TOIbI, XUMUYECKAS



CBSI3b, BJIEKTPOOTPULATEIIBHOCTh, BAJIEHTHOCTh, CTENEHb OKHUCJIEHUS, MOJb, MOJISIPHAs Macca,
MOJIIDHBIA 00BEM, BELIECTBA MOJEKYISIPHOTO M HEMOJEKYJISIPHOIO CTPOCHHUS, PaCTBOPHI,
ANEKTPOIUT WM HEBJIEKTPOJUT,  DJIEKTPOJUTHYECKAS]  JUCCOLMALMSA,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHUCJICHHE M BOCCTAHOBJIEHHE, TEIUIOBOM 3(QeKT peakiuu, CKOPOCTh
XAMHUYECKOW  pEaKlUMH, KaTaJiu3, XHMHUYECKOE pPABHOBECUE,  YIVIEPOAHBIA  CKEJIET,
byHKIMOHAIBHAS TPYIINA, U30MEPUSs, TOMOJIOTHS;

® OCHOBHBIC 3aKOHbl XHMHUHU: COXPAHEHHS MAacChl BELIECTB, IOCTOSHCTBA COCTAaBa,
MIEPUOIUYECKUI 3aKOH;

® OCHOBHBIE TE€OPUU XHMHUU: XHMHYECKOW CBA3M, 3JIEKTPOJIUTUYECKOM JUCCOLHALNH,
CTPOEHUS OPraHUYECKUX COCIMHEHNUN;

e BaKHEHIIME BEIECTBA U MAaTEpUAJIbl. OCHOBHBIE METAJUIbl U CIUIaBbI; CEpHAas, COJsHAsl,
a30THasi U YKCYCHasl KHUCJIOTBI, LIEJIOYM, aMMHaK, MUHEpajbHble YAOOpEHHUs, METaH, STHUJIEH,
amneTwieH, OCH30J, JTaHOJ, JKUPBI, MbUIA, TIIOKO3a, caxapo3a, Kpaxmaj, KJIeT4aTka, OeiKw,
MCKYCCTBEHHbIEC U CUHTETUYECKHE BOJIOKHA, Kay4yKH, IJIACTMACCHI,

YMeETh:

® Ha3bIBATH. 3HAKM XMMHUYECKHX 3JIEMEHTOB, M3YUYCHHbBIEC BEIIECTBA [0 «TPUBUAIBHOU»
WM MEXIYHApOIHONM HOMEHKIIATYPE;

e OmpenessiTb. BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX DJIEMEHTOB, THII
XMMHWYECKOW CBSI3M B COCIMHEHMSAX, 3aps]l MOHA, XapakKTep Cpellbl B BOJHBIX PacTBOpax
HEOPraHWYECKUX COCAUHEHUH, OKUCIHUTENIb U BOCCTAHOBUTEb, NPHUHAMJIEHKHOCTh BELIECTB K
pa3IMYHBIM KJIacCaM OPraHUYE€CKUX COCIMHEHUM;

® XapaKTepHM30BaTh. 3JIEMEHThl MaJbIX MEPUOJOB MO MX MOJOKEHUIO B MEPHOIUYECKOMN
cucreme J[.M.MenneneeBa; oOuiye XUMHUYECKHE CBONCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX
KJIACCOB HEOPraHMYECKUX M OPraHUYECKUX COCIMHEHUW; CTPOCHHE M XHMHYECKHE CBOMCTBA
M3YyYEHHBIX OPraHUYECKUX COCIMHEHUN;

e O0BSICHATH. 3aBUCHUMOCTb CBOMCTB BEIIECTB OT WX COCTaBa W CTPOEHUS; TMPUPOIY
XUMHYECKOH CBsA3M (MOHHOW, KOBAJICHTHON, METAJJIMYECKOW), 3aBHCHMOCTh CKOPOCTH
XUMUYECKON PEaKINH U TOJI0KEHUSI XMMHUYECKOTO PAaBHOBECHUS OT PAa3IMUHBIX (haKTOPOB,;

e BBINOJHATL  XUMHYECKHA  DKCIEPUMEHT IO  pACIO3HABAHWIO  BaKHEWIINX
HEOPraHUYECKUX (KHCIOPO, BOAOPO/, YIJICKHCIBIN a3, aMMHaK, PACTBOPbI KUCIIOT M IIEJIOYCH,
XJIOpHU/I-, Cynb(haT -, KapOOHAT-HOHBI, HOHBI AMMOHHMSI) ¥ OPTAaHUYCCKHUX BEIECTB;

¢ BBIYMCJIATBH. MAacCOBYIO OO XHUMHYECKOTO OJJIeMEHTa Mo (opMylie COeIUHEHUs,
MacCOBYIO JIOJII0 PAacTBOPEHHOTO BEIIECTBA B PACTBOpE, KOJIMUYECTBO BEIIECTBA, O0BEM WU
MAacCCy PEareHTOB WM NPOJTYKTOB PEAKIIAH.

¢ MNPOBOAUTH CAMOCTOATEIBHBIM TMOUCK XUMHUYECKOW HH(POpPMAIMU C HCHOIb30BaHHUEM
Pa3INYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IaHUN, KOMIIBIOTCPHBIX 0a3 TaHHBIX, PECYPCOB
WuTepHeTa); HUCMONB30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH Il 00pabOTKM | Tepeaadu
XUMUYECKON HHGOPMAIIUU U €€ TIPEICTABICHHSI B Pa3TUYHbBIX (hopmax;

® HCNOJIb30BATh NPUOOpPETEHHbIE 3HAHUS U YMEHHUS] B NMPAKTHYECKOH 1eATeJIbHOCTH
U MOBCEAHEBHOMN KU3HM IS

e OOBSCHEHUS XUMHYECKHX SIBICHUN, NPOUCXOMSAIMIUX B TMPHUPOAE, OBITY U Ha
IIPOU3BOJICTBE;

® ONpeAeICHUsT BO3MOXKHOCTH MNPOTEKAHUS XHUMHUYECKUX MPEBPALICHUN B Pa3IMYHBIX
YCIOBHUSX U OLICHKH MX MOCECTBHIM;

® DKOJOTMYECKH I'PAaMOTHOIO MOBEAEHHUS B OKPYKAIOILIEH CpeJe;

® OIICHKM BJMSHUS XUMHUYECKOIO 3arpsA3HEHHS OKpPYKAONIEH Cpelbl Ha OpraHu3M
YeJI0BEKa U APYTHE KUBbIE OPTaHU3MBI;

e (e30macHOro OOpalieHus] C TOPIOYMMH M TOKCHUYHBIMH BEIIECTBaMH, J1a0OPaTOPHBIM
000pyI0BaHUEM;

® T[IPUTOTOBJICHUSI PACTBOPOB 33aJJaHHOM KOHLIEHTPALIUU B OBITY U Ha POU3BOJCTBE;



® KPUTHYECKOW OIEHKM JOCTOBEPHOCTH XUMHUYECKOW WHGOpMAIlMH, TOCTYMAMMEH U3

pa3HbIX UCTOYHHKOB.
PexoMenayemasi iuteparypa
1. Jlurepartypa, ucnosb3lyeMasi yuuTeJieM:

- OCHOBHAs Tumepamypa
1. Ta6puensun O.C. Ilporpamma kypca xumuu mis 8-11 kmaccoB 001meoOpa3oBaTeIbHBIX
yupexnaenuit. — M.: Jlpoda;
2. I'abpuensa O.C. Xumus: 8 kiacc | yueOHUK I 0011e00pa3oBaTeIbHbIX yUpeKIeHu. — M.:
Hpoda.
- 0ONoIHUMeNbHAs TUmepamypa
1. T'abpuensia O.C. Uzyuaem xummio B 8 ki1.: nmupakrtuueckue marepuainsl / O.C. 'abpuensH,
T.B. CmupHoBa. — M.: biuk mitoc
2. Xumusi: 8 kimacc: KOHTPOJbHBIE W TpOBepouHbie paboThl k ydeOHuky O.C. ['abpuensHa
«Xumus. 8 kinace» / O.C. T'abpuensia, I1.H. bepeskun, A.A. Yiiakosa u ap. — M. : JIpoda;
3. T'adbpuensu O.C., Buckob6oitnukoBa H.II., SmykoBa A.B. HacrombHas kHura y4uTtems.
Xumus. 8 ki1.. Meroauueckoe rmocoodue. — M.. Jlpoda,;
4. Tabpuensa O.C., PynoB H.H., Tonkynos B.M. XuMudeckuii SKcriepuMeHT B mIKoJie. 8 Kiacc.
— M.: JIpoda
5. Anxumuk (http://www.alhimik.ru/) - ogus u3 aydmmx caiToB PyCCKOS3BIYHOIO XUMHUYECKOTO
WHTepHeTa OpHEHTUPOBAHHBIN HA YUUTENS U YICHUKA, TIPENOJaBaTess U CTY/ICHTA.



MNOACHUTEJIBHASA 3AIINCKA

MunuctepcTBOM 00pa3oBanus u Hayku Poccutickoit @enepanuu (O.C.Iabpuensia [Iporpamma Kypca
xumun 171t 8-9 kitaccoB o6ieodpaszoBarenbubix yupexaeuuii / O.C.Iabpuensa. — M.: Ipoda, 2018r.).
ITporpamMme cooTBeTCcTBYET yueOHHKY: «Xumus 9 kimace» O.C.I'abpuernsH -

H3yyeHne XUMHM HA CTYNIEHH OCHOBHOI'O 0011Iero 00pa30BAHMS HANPABJIEHO HA TOCTHKEHHE

cJeavIouei 1ejn:
e  M3YYCHHUE COCTaBa, CTPOCHHUS, CBOMCTB XUMHUYECKUX JIEMEHTOB- MIPEACTaBUTENICH OTIETBHBIX
TPYIIII INIaBHBIX NOArPYHN NEPUOANYECKON cucTeMsbl anemeHnToB JI.M.Menzaeneea, ux
COETMHEHHH 1 TIPUMEHECHHSL.

3axaum Kypca:

e OCBOeHHUE BaKHeHIIUX 3HAHMIT 00 OCHOBHBIX HOHSATHAX U 3aKOHAX XMUMUH, XUMUYECKON
CHMBOJIHKE;

e OBJajIeHHe YMEHMSIMHM HAOI0AaTh XUMHYECKHE SIBICHHSI, IPOBOAUTH XUMHUYECKUI
9KCIEPUMEHT, IPOU3BOJUTE PACUEThl HA OCHOBE XUMHUYECKHUX (POPMYJI BELIECTB M ypPaBHEHUI
XUMUYECKUX PEeaKu;

e pa3BUTHE [TI03HABATEILHBIX HHTEPECOB U MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B Ipoliecce
MPOBENEHHSI XHMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEIILHOT'O TIPHOOPETEHUS 3HAHUI B
COOTBETCTBHHM C BO3HUKAIOIMUMH KU3HEHHBIMH OTPEOHOCTSMH;

e BOCHHTAHUE OTHOLICHUS K XMMUH KaK K OZHOMY U3 GyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeIOBEUECKON KYIBTYPHI,

e NpHMEHeHMe NOJYyYEeHHbIX 3HAHUIH U YMeHU 17151 0€3011acHOr0 HCIIOIb30BAHUS BELIECTB U
MaTepHajIoB B OBITY, CEILCKOM XO3SIIICTBE M Ha MIPOU3BOJICTBE, PEIICHUS IPAKTUIECKUX 3a]a4 B
TIOBCEIHEBHOMW JKU3HU, IPEAYNPEXKICHHUS SIBICHUH, HAHOCSAIINX BPEJI 37I0POBBIO UEIOBEKA U
OKpYXarolllei cpene.

VYueGHblil mpeaMeT udyvaercs B 9 Kiacce, paccuutan Ha 34 y4ueOHbIX Hesenu 64 yacos (2 yaca B

HEJIEI0),

Cpoxk peasu3anuu padoyeii nporpammsl 1 roa
ITporpaMMoii npeaycMOTPEHO IPOBEACHHUE:
KOHTPOJIBHBIX padoT — 4,
MPaKTHIECKUX paboT — 6
MECTO YYEBHOI'O IPEJJMETA, B YYEBHOM IIVIAHE
Jannas pabouas mporpamma TpeaHazHadeHa Juist ooyvaronmxcs 9 kinacca.
Pabouas mporpamma 9 kacca Mo XUMHHU peTyCMaTPUBACT KIIACCHO-YPOUHYIO CHCTEMY OOYYCHHS B

oObeme 2 yaca B Hezenmto (68 yaca B ron).
Cpok peanuzauuu nporpamMmsl — 1 roz.
IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI YUEBHOI'O ITPEJAMETA, KYPCA

[Ipu u3yyeHnn XMMHUK B OCHOBHOH ILIKOJIE 00€CTIeUnBAETCs JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEAMETHBIX
Y IPEIMETHBIX PE3YJIbTaTOB.

IIpenmeTHbIe:

1.B no3naBaTeJIbHOIi chepe:

JlaBaTh OMNpPEJEICHUS] U3YUYEHHBIX MOHITUN. «XUMHUUYECKUN JIEMEHT», «aTOM», KHUOH», «MOJIEKYJIa»,
KIPOCTHIC U CIIOKHBIC BEIIECTBA», KBEIISCTBO», «XUMHUUECKas (OPMyia», KOTHOCUTEIbHAS aTOMHAs
Macca», «OTHOCHUTEIbHAas MOJIEKYJSpHAs Macca», «BAJEHTHOCTb», «CTENEHb OKHCICHMS»,
CKpUCTANIMYECKas pEeIIeTKa», «OKCHIBI», «KHUCIOTBI», «OCHOBAHUA», «CONIN», «aM(pPOTEpHOCTHY,
KUHAMKATOP», «HNEPUOIAMUYECKHIA 3aKOH», «IEpPHOAWYECKas TaONUIa», «U30TOMBL», «XUMHUYECKas
CBA3b», «IJIEKTPOOTPHULATENBHOCTB», «XHMHUYECKass peakUus», «XUMHUYECKOE YpaBHEHHE»,
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«TEHETHYECKasl CBA3b», «OKHCIEHUE», «BOCCTAHOBJIECHUE», «IJIEKTPOJIUTHYECKAs AHCCOLUALIUA»,
«CKOPOCTb XUMHUUYECKON PEaKIIN»;

OTKCaTh AEMOHCTPALIMOHHBIE U CAMOCTOSITEIEHO POBEICHHBIE XUMUYECKUE SKCIIEPUMEHTHI,
OMKCHIBAaTh M Pa3invaTh M3Y4YEHHBIE KJIaCChl HEOPTaHWUYECKHX COEIWHEHHH, MPOCTHIE M CIOXKHBIC
BEIIECTBA, XUMUUECKHE PEAKLIUY;

KJaccu(UIMPOBaTh N3yUCHHbIE OOBEKTHI U SIBICHUS;

JeNaTh BBIBOJABI U YMO3AKJIIOYEHHsS W3 HAOMIOACHUH, M3yYEHHBIX XMMHUYECKHUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEM3YUCHHBIX BELIECTB 110 aHAJIOTUH CO CBOMCTBAaMH U3YUECHHBIX;
CTPYKTYpUPOBAaTh HM3Y4YEHHBIH MaTepuan U XUMHUYECKYyI HH(GOPMAaLHUIO, MOJNYyYEHHYIO U3 APYIHX
WCTOYHUKOB;

MOJIEIMPOBATh CTPOSHHE aTOMOB 3JIeMEeHTOB 1-3 eprooB, CTPOEHKE MPOCTHIX MOJIEKYI;

2.BiieHHOCTHO — OPHEHTANIMOHHOII cepe:

aHAJTM3UPOBATh W OLEHHBATH MOCIEACTBUS AJISl OKPYKAIOIIEH cpelbl OBITOBOM U MPOU3BOJACTBEHHOMH
JIeSITEIbHOCTH YeJIOBEeKa, CBA3aHHOM ¢ mepepaboTKOi BEIIEeCTB;

3. B TpynoBoii chepe:

IIPOBOJUTH XUMHUYECKHUI E)KCHepI/IMCHT;

4. B cdepe 0e30naCHOCTH KU3HEAEATEILHOCTH

OKa3blBaTh IIEPBYIO IOMOILb IIPU OTPABJICHUAX, OXKOrax M JAPYI'MX TpaBMax, CBS3aHHBIX C
BElIECTBaMH U 1a00paToOpHBIM 000PYIOBAHHUEM.

BbInycKHHK HAYYUTCS:

* OIMCHIBATh CBOMCTBA TBEPABIX, JKUAKHX, ra3000pa3HbIX BEILIECTB, BBLACISS HMX CYIIECTBCHHBIC
MIpU3HAKHY;

* XapaKTepu30BaTh BEIECTBa IO COCTAaBY, CTPOCHUIO M CBOWCTBAM, YCTaHABIMBATh MNPUYUHHO-
CJICZICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTEpPUCTUKaMU BEILECTBA,

* pPacKpBIBaTb CMBICT OCHOBHBIX XHMHYECKHX TMOHATHH «aToOM», «MOJIEKYJIa», «XUMHUYECKUN
3JIEMEHT», <«IIPOCTOE BEIECTBO», «CIO0XKHOE BEIIECTBO», «BAJEHTHOCTH», HCIIONb3Yys 3HAKOBYIO
CUCTEMY XUMUU,

* M300paxaTh COCTaB MPOCTEHUIIMX BEIIECTB C IOMOIIBI0O XHMHYECKHX (OpPMYT M CYLIHOCTb
XUMUYECKUAX PEAKLUHI C TIOMOIIBI0 XUMUYECKUX YPABHEHUN;

® BEIYUCIIATE OTHOCHUTCIIBHYIO MOJICKYJIIPHYIO WU MOJIIPDHYIO MACChbl BEIICCTB, a4 TaKXKXC MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA B COCAMHEHUSX TSl OLICHKU MX NMPaKTHYECKOH 3HAYMMOCTH;

* CPaBHMBATH 110 COCTABY OKCH[Ibl, OCHOBaHMS, KHCIIOTHI, COJIH;

d KJ'IaCCI/I(i)I/I]_[I/IpOBaTB OKCHJIbI 1 OCHOBAHMUA I10 CBOﬁCTBaM, KHCJIOTHI U COJIN I10 COCTaBy;

* TI0JIK30BaThCs Ta00PaTOPHBIM 00OPYTIOBAaHHEM U XUMUYECKOH TIOCYI0M;

¢ IPOBOAUTH HECJIOKHBIC XUMHWYECKUEC OIBIThI U Ha6J'HOI[eHI/I$I 3a U3MEHEHUSIMU CBOMCTB BCIICCTB B
MpoIlecCe WX IMPEeBpallCHUl; COONIIo/IaTh MpaBWIa TEXHUKHA O€30MacHOCTH MPH IPOBEIACHHUU
HAOIIO/ICHUH U OTIBITOB,;

¢ pasiM4yaTtb OSKCIIEPUMCHTAJIBHO KHCJIOTBI H IIIéJ'IOT-II/I, IMOJIB3YsCh I/IH]II/IKaTOpaMI/I; OCO3HaBaTh
HEO0XO0IMMOCTh COOJTIOICHHS Mep 0€30MaCHOCTH ITPH O0paIllEHUH ¢ KUCIOTaMH M IIeJI0YaMH.

* pacKpbIBaTh CMBICH Nepuoanyeckoro 3akona [1. 1. Menneneena,

°* OIMCHIBATh W XapaKTepU30BaTh TaONWYHYI (OpMYy TMEPHOAMYECKON CHUCTEMBl XUMHUYECKHX
3JIEMEHTOB,;

* XapaKTepU30BaTh COCTAB ATOMHBIX SIIEp U paACIpeleSICHUE YHUCIa 3JEKTPOHOB MO 3JIECKTPOHHBIM
CJIOSIM aTOMOB XMMHUYECKUX JIEMEHTOB MaJIbIX MEPUOA0B MEPUOIUYECKON CUCTEMBI, a TAKXKE Kallus U
KaJIbIIMS;

® pa3nMyaTh BHUJBl XHMHMYECKOHM CBSI3U. HOHHYIO, KOBAJCHTHYIO MOJSPHYI, KOBAJICHTHYIO
HETOJISIPHYIO U METAJTUYECKYIO;

* U300paKaTh 3JIEKTPOHHO-MOHHBIE (BOPMYJIbl BEIISCTB, O0OpPa30BaHHBIX XHMHYECKHMMH CBSI3SIMHU
pasHoOro BHIA,

* BBISIBJISITh 3aBUCHUMOCTb CBOMCTB BEIIECTB OT CTPOCHUSI MX KPUCTAUIMYECKUX PEUIETOK. MOHHBIX,
ATOMHBIX, MOJICKYJISIPHBIX, METAJUIMYCCKUX;

* XapaKTepru30BaTh XUMHUUYECKHE DJIEMEHTHl U MX COCIMHEHHS Ha OCHOBE MOJOXEHHS DIIEMEHTOB B
MIEPUOTNIECKOIN CUCTEME i OCOOCHHOCTEH CTPOCHHS X aTOMOB;

* XapaKTepu30BaTb HAyYHOE M MHPOBO33PEHUYECKOE 3HAYCHUE MEPUOJIMYECKOTO 3aKoHa U
MEePUOJUYECKON CUCTEMBI XUMHUUECKUX 31eMeHTOB []. 1. MeHneneena;
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* O0BSICHATH CYyTh XMMHYCCKUX MTPOLICCCOB U MX IMPUHIUITHAIBLHOE OTJIUYUE OT (PU3NICCKHUX;

* Ha3BIBATh MPU3HAKY U YCJIOBUS MPOTCKAHUS XUMHICCKUX PEAKITUI;

* YCTaHABJIMBATh MPUHAICKHOCTh XUMHYECKON PEaKIUU K ONpeACICHHOMY THITY TIO0 OJHOMY M3
KJIacCH(UKAIIMOHHBIX TPU3HAKOB: 1) IO YHCITy M COCTaBY MCXOMHBIX BEIISCTB U MPOIYKTOB PEAKI[HH
(peakmu coemUHEHHUs, PA3IOKEHUs, 3aMeIleHs U 00MeHa); 2) 10 BBIAEICHUIO WM IOTIIOMIEHHIO
TEIUTOTH (PEaKIiy K30TEPMUUECKHE U DHAOTEPMHUECKHE); 3) IO M3MEHEHHIO CTEMEHEH OKHMCIIEHHUS
XUMHAYECKHX JJIEMCHTOB (pEakii OKHUCIHUTEIbHO-BOCCTAHOBHUTENbHBIC); 4) 0  0O0paTUMOCTH
nporiecca (peakiuu 00paTUMBIE U HEOOpaTUMBIE);

* COCTaBIISITh yPaBHEHUS AJIEKTPOJIUTHYECKOW JMCCONMAIMU KHCIOT, IIEN0Yel, COJIel; TMOJHBIE U
COKpaIIEHHBIC HOHHBIC YPABHEHUS PEAKIIM OOMEHA; YPAaBHCHUSI OKUCIIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peaKuuu;

* MPOTHO3UPOBATH MPOAYKThI XUMUYECKHX PEaKIuii mo GpopMyaaM/Ha3BaHUSIM HCXOIHBIX BEIIECTB;
OTIPEIENIATh HCXOAHBIC BEIIECTBA 0 (opMyIaM/Ha3BaHUSAM MTPOAYKTOB PEAKITUH;

* COCTaBJIATh YPaBHEHHS peaKiMi, COOTBETCTBYIOIIMX  ITOCIIECAOBATEIBHOCTH  (KICTIOYKE»)
MPEeBpaIIeHAN HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB,;

* BBIABIIAITH B TIPOIlECCe HKCIIEPUMEHTA MPU3HAKH, CBUICTENBCTBYIONINE O MPOTEKAHUH XUMUYECKON
peaxiuy;

* IPUTOTOBJIATH PACTBOPHI C OIIPEAEIEHHON MacCCOBOM 10J1€M pacTBOPEHHOIO BELLIECTBA,;

* OIIpeNeNsTh XapaKTep CPEeAbl BOIHBIX PACTBOPOB KHUCIOT W IIENOYEH MO W3MEHEHHIO OKPAaCKH
WHIUKATOPOB;

b HpOBOILI/ITI) KAaUCCTBCHHLIC pCaK]_[I/II/I, HOILTBCp)K)Z[aIOHII/IC HaJIMYHUEC B BOJHBIX paCTBOan BCIIICCTB
OTJIEJIbHBIX HOHOB

i OHpCI[eH}ITI) HpI/IHaI[J'IC)KHOCTL HCOpFaHH‘ICCKI/IX BCIICCTB K OI[HOMy u3 I/I3y‘IeHHbIX KHaCCOB/prnH:
METaJUIbl 1 HEMETAJJIbl, OKCUAbI, OCHOBAHUS, KUCJIOTHI, COJIH;

* COCTaBIISATH (hOPMYJIIBI BEIIECTB 110 X HA3BAHUSM;

* OIIpeNeIsTh BaJICHTHOCTD U CTETIEHb OKHCIICHHS 3JIEMEHTOB B BEII[ECTBAX;

® COCTABJIATH q)OpMYHBI HCOpI‘aHI/ILICCKI/IX COGILI/IHCHI/Iﬁ II0 BAJICHTHOCTSAM MU CTCIICHSIM OKHCIICHHUA
3JIEMEHTOB, a TAaKXKe 3apsijiaM MOHOB, YKa3aHHBIM B Ta0JIMIIE PaCTBOPUMOCTH KUCJIOT, OCHOBaHHUU U
CoJen,;

b O6T)SICHHTL SaKOHOMepHOCTI/I N3MCHCHUA (1)I/I3I/I‘-ICCKI/IX U XUMHUYCCKUX CBOI:ICTB HpOCTI)IX BCIICCTB
(MeTaJUIOB nu HeMeTaJ'IJ'IOB) 1 UX BBICHINX OKCHUIOB, O6pa3OBaHHLIX 3JICMCHTAMU BTOpOFO 158 TpeTBeFO
TIEPHUO/IOB,;

* Ha3pIBaTh OOIIME XHMHUYECKHE CBOWCTBA, XapakTepHBIC [UIsl TPYII OKCHAOB. KHCIOTHBIX,
OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMHYECKHUE CBOWCTBA, XapaKTepHBIC IS KaXKIOT0 M3 KIaCCOB HEOPTaHUYECKHX
BEIIECTB. KUCIIOT, OCHOBAHUH, COJIEH,

* IPUBOJUTh MPHUMEPBl PEAKUUN, IOATBEPKIAAIOIMUX XMUMHUYECKHUE CBOMCTBA HEOPIaHMYECKUX
BEIIECTB. OKCUJIOB, KMCJIOT, OCHOBAHWI M COJIEH,

°* ONpEeNeNsTh  BEIIECTBO-OKHCIUTENh W BEIIECTBO-BOCCTAHOBHTEIh B  OKHCIUTEIBHO-
BOCCTAHOBUTCJIBbHBIX peaKHI/ISIX;

* COCTAaBISITh  OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIN OamaHc (s W3YYEHHBIX PEakiHid) I0
MPEJIOKESHHBIM CXeMaM PEaKIIHii;

* IIPOBOJIUTH JTAOOPATOPHBIC OIBITHI, MOATBEPXKIAIONINE XUMHUYECKHE CBOWCTBA OCHOBHBIX KIIACCOB
HEOPraHUYECKUX BEIIECTB;

Buvinycknuk noayuum 603mM0i#CcHOCHb HAYYUMBCA .

* TPaMOTHO O0paIaThCs ¢ BEIIECTBAMU B TIOBCETHEBHOM JKU3HH;

* OCO3HABaTh HEOOXOMWMOCTh COOIIOMIEHUS TPABWI HKOJOTHYECKH OE30IacHOrO TIOBEJICHUS B
OKpYXarolllel NpupoaHOH cpelie;

* IOHUMATh CMBICJI U HEOOXOJUMOCTh COOTFOICHUS IPEMUCAHNN, TIPEIaraeéMbIX B MHCTPYKITUSAX 110
HCIIOJIb30BaHUIO JIEKAPCTB, CPEJACTB OBITOBOM XMMHH U JIP.;

® UCITIOJIB30BAaTh HpI/IO6peTéHHBIe KIIHOYCBBIC KOMIICTCHTHOCTHU HpI/I BBITIOJTHCHUHU HUCCICO0OBATCIIBCKUX
MIPOEKTOB 110 U3YYSHHUIO CBOMCTB, CITOCOOOB MOTyUSHUS U PACTIO3HABAHUS BEIIIECTB;

* pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETCHTHOCTb, HWCIIOJb3Yysl CPEJICTBA YCTHOM M INHUChMEHHOU
KOMMYHHUKAIIMH TIPH padoTe ¢ TEKCTAaMU YUeOHHUKA M JTOTOJHUTEIHLHON JTUTEPaTypOH, CIIPaBOYHBIMHU
TaOIUIIaMH, TIPOSBIIATH TOTOBHOCTh K YBaXEHUIO MHOU TOYKU 3PCHHS IIPH OOCYKIEHUN PE3yIhTaTOB
BEITIOJTHEHHOM paboTHI,



* O0OBbEKTHUBHO OIICHMBATh WH(POPMAIIUIO O BENIECTBAX W XUMUYECKUX TMpoleccax, KPUTHYECKH
OTHOCHUTBCS K TICEBAOHAy4YHOH wWHOpManuu, HEAOOPOCOBECTHON pekiamMe, Kacaromencs
HCIIOJIb30BAHUS PA3IMYHBIX BEIECTB.

* 0OCO3HABaTh 3HAYCHUE TEOPETUUCCKUX 3HAHUM JUIsI MPAKTUUECKOU e TEIHHOCTH YeTIOBEKA;

* OIMMCHIBATh U3yUEHHBIC OOBEKTHI KAK CHCTEMBI, IPUMEHSAS JIOTHKY CHCTEMHOTO aHaJIN3a,

* IPUMEHATh 3HAHUS O 3aKOHOMEPHOCTSX MEPHUOJUIECKON CHUCTEeMBl XHMHYECKHUX DJIEMEHTOB IS
0OBSICHEHUSI U TIPSJIBUICHUS CBOMCTB KOHKPETHBIX BEIICCTB,;

* pa3BUBaTh MH(POPMANMOHHYI0 KOMIIETEHTHOCTH ITOCPEACTBOM YTIIyOJEHHsS 3HAHUN 00 HcTOpHUU
CTaHOBJICHHS] XUMUYECKOW HayKH, €€ OCHOBHBIX ITOHSTHH, MEPHOAMYECKOTO 3aKOHA KaK OIHOTO U3
BOKHEUIIINX 3aKOHOB MPUPOJIBI, a TAKXKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH U TEXHUKH.

* COCTaBJIATh MOJEKYJISAPHBIC U MTOJHBIC HOHHBIE YPABHEHUS M0 COKPALIEHHBIM HOHHBIM YPABHEHUSIM,;
* IPUBOJNTH TPHUMEPHl PpEeakluid, MOJATBEPKAAOIMNX CYIIECTBOBAHHE B3aWMOCBSI3H MEXIY
OCHOBHBIMHM KJIACCAMU HEOPTAHUYECKUX BEIIECTB;

* IIPOTHO3UPOBATh PE3YJIBTAThl BO3JEHCTBHSI PA3IUUYHBIX ()AKTOPOB HAa WM3MCHCHHUE CKOPOCTHU
XUMUYECKOH peaKkuy;

* IIPOTHO3UPOBATh PE3YNbTaThl BO3ACUCTBUS Pa3NUYHBIX (DAKTOPOB Ha CMEIIEHHE XUMHYECKOTO
paBHOBECHS.

* IIPOTHO3UPOBATH XUMUIECKHE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS,

* IIPOTHO3UPOBATh CIIOCOOHOCTh BEIIECTBA IPOSIBIATH OKHCIUTENbHBIE WJIH BOCCTAHOBUTEIHHBIC
CBOICTBA C YUETOM CTENIEHEN OKHUCIICHUS JIEMEHTOB, BXOISIINX B €T0 COCTaB;

® BBIABJIAATH CYIIECTBOBAHUC TE€HETHYEeCKOM B3aMMOCBSI3HU MCXKAY BCIICCTBAMU B pi[[ly: IIPOCTOC
BEIIECTBO — OKCHJ] — THAPOKCH]] — COJIb;

¢ OpraHru30BLIBaATh, IMPOBOAUTH YUCHHYCCKHUEC TIIPOCKTHI II0 HCCICAOBAHUIO CBOMCTB BCUICCTB,
MMEIOIINX BaXXHOE MPAKTUYECKOE 3HAUCHHE.

MeTtanpeaMeTHBIE:

YMEHHE CaMOCTOSTENIFHO OMPEIEISATh el CBOero 00ydYeHUs], CTaBUTh U (POPMYIHPOBATh IS ce0s
HOBBIC 3a/1a4M B y4€0e U MMO3HABATEIbLHOW JIEATEIBHOCTH, Pa3BUBAaTh MOTUBBI U MHTEPECHI CBOCH I10-
3HaBaTEJILHOM JAeITEILHOCTH,

YMEHHE CaMOCTOSTEIBHO IUIAHUPOBATh MYTH JOCTHIKCHMSI IIeJieH, B TOM 4YHCJIC aJlbTePHATHUBHBIE,
OCO3HAaHHO BBIOMpaTh Haubosiee 3 (EKTUBHBIE CIIOCOOBI PEIICHUS yYeOHBIX W IT03HABATEIIBHBIX
3a7ad,

YMEHHE COOTHOCHTH CBOU JEHCTBHSI C IUITAHUPYEMBIMH pe3yJbTaTaMH, OCYIIECTBISTh KOHTPOIb
CBOCH JIEATEIIBHOCTH B MPOLIECCE JOCTHXKEHUS Pe3yJIbTara, ONPeae/sTh CIIOCOOBI ACHCTBUN B paMKaXx
MPEIUIOKEHHBIX YCIOBHHA M TpeOOBaHMA, KOPPEKTHPOBATh CBOM [EHCTBHS B COOTBETCTBHH C
U3MEHSIOLENCS CUTYALUEH;

YMEHHE OIICHUBATh MPABUIBHOCTh BBIMOJIHEHUS y4eOHOHN 3amaud, COOCTBEHHBIC BO3MOXXHOCTU €&
pelieHus;

BJIQJICHUE OCHOBAaMH CaMOKOHTPOJIS, CaMOOIICHKU, IPHHITHA PEUICHHA W  OCYIIECTBICHUS
OCO3HaHHOTO BBHIOOPA B yUeOHOH U MMO3HABATENFHON JAESITETLHOCTH;

YyMEHHE  ONpEICNIATh  IOHSATHUSA, co3maBaTh  0000mIEHHS, yCTaHaBIUBaTh  aHAJIOTHH,
KIIACCU(PUIIMPOBATh, CAMOCTOSTEILHO BBIOMPATh OCHOBAaHUS WM KPUTECPUM IS KIIACCHU(DHUKAINH,
yCTaHaBJIUBaTh MPUYMHHO-CJICICTBEHHBIC CBS3HM, CTPOUTh JIOTHYECKOE PACCYXICHHE, YMO-
3aKmodYenne (MHIYKTUBHOE, IeAYKTHBHOE U 110 aHAJIOTHH) U JIEJIaTh BHIBOIHI,

YMEHHE CO3/1aBaTh, NMPUMEHATh M TPeoOpPa30BBIBATH 3HAKHM W CUMBOJIBI, MOJAEIH W CXEMBI IS
pelieHus: yueOHBIX U MO3HABATENBHBIX 33]1ad,

YMEHHE OPIraHM30BbIBaTh YYCOHOE COTPYIHHUECTBO M COBMECTHYIO JEATCIBHOCTh C yUHUTEIIEM H
CBEPCTHHUKAMHM; paboTaTh WHAMBHIYaJbHO W B TPYIIE. HAXOAUTh OOIIEe pElICHWe W pa3peniath
KOH(QIMKTHI Ha OCHOBE COIJIACOBAaHMS TMO3UIMK W y4€Ta WHTEpecoB; (QOPMYJIHPOBATS,
apryMEeHTHUPOBATh U OTCTAUBaTh CBOE MHCHHE;

yMEHHE OCO3HAHHO HCII0JIb30BaTh PEUEBhIC CPEICTBA B COOTBETCTBUH C 33/1a4eii KOMMYHHUKALIUH JIJIs
BEIPaXCHHsSI CBOMX YYBCTB, MBICJICH U MOTPEOHOCTEH; MIaHUPOBAHUS U PETYJISINH CBOCH JEeSTEIh-
HOCTH, BJIaJICHUC YCTHOW M MUChbMEHHOHN PEYbi0, MOHOJIOTHYECKON KOHTEKCTHON PEUbio;
dbopMUpOBaHHE U pPa3BUTHE KOMIICTGHTHOCTH B OO0JIACTH HCIIOIB30BaHUS HH(POPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA,

(hopMUpOBaHUE U Pa3BUTUE IKOJOTHUSCKOTO MBIIIUICHNsSI, YMEHHE TPUMEHSTE €r0 B TI03HABATEIHHOM,
KOMMYHHKATHBHOM, COIMAIbHON MPAKTUKE U PO ECCHOHATLHOM OPUEHTALINH.
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JIn4yHOCTHBIE!

B IICHHOCTHO-OPUECHTAIMOHHOM c(hepe — YYBCTBO FOPAOCTH 32 POCCUNCKYIO XUMUYECKYIO HAYKY,
TYMaHU3M, OTHOIIIEHUE K TPy, IEICyCTPEMIICHHOCTS,;

(hopMupOBaHUE IIEHHOCTH 30POBOTO M OE30ITaCHOTO 00pa3a )KU3HH; YCBOCHNE TPABUIT
WHAWBHUIYaJFHOTO U KOJJIEKTHBHOTO OE€3011aCHOTO MTOBEIEHHUS B UPE3BBIYAHBIX CUTYAITHSIX,
YIPOXKAIONINX JKU3HH U 37J0POBBIO JIIOJICH;

B TPYAOBOM c(hepe — rOTOBHOCTH K OCO3HAHHOMY BEIOODY JaibHEHIIe 00pa3oBaTeIbHON
TPaeKTOPHH;

B TIO3HABATEIbHON (KOTHUTHBHOMN, MHTEIUIEKTYaIbHOM) chepe — yMeHHE yIpaBiaTh CBOEH
MO3HABATEIILHOU ACSITCIHLHOCTHIO.

(hopMupOBaHUE OCHOB HKOJIOTHIECKON KYJIBTYpPBI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
3KOJIOTHYECKOTO MBIIIIJICHHS, PA3BUTHE OTIBITA SKOJIOTUYECKH OPUCHTUPOBAHHON pehICKCUBHO-
OIICHOYHOM U MPAKTHUYECKOW JEATEIBHOCTH B XKU3HCHHBIX CUTYAIUAX;

TemaTuuyeckue TpeOGOBaAHMS K YPOBHIO OATOTOBKH
Tema 1. MeTaJuibl
Boinycknuk nayuumca noHumams ciedyroujue Xumuieckue nOHAmus.
XUMHYECKas CBA3b, JIEKTPOOTPUIIATEIFHOCTh, OKUCIUTEIh U BOCCTAHOBUTEI;
BaKHEHIIMe BellecTBa M MaTepHalbl. OCHOBHBIE METAIJIBl M CIUIABBI, 3JEKTPOXUMUYECKUHM pAL
HaNpsDKEHUH MeTaJIOB, OOIIME CIOCOOBI TONMYyYEHHS METAIJIOB, MOHSATHE O KOPPO3UH METAJUIOB U
Croco0ax 3aIrThl OT KOPPO3HH.
BoinyckHuk nonyuum 603mMo0icHOCHb. OTIPEEIATh 3aps]] NOHA; XapaKTepU30BaTh OOIINE XUMHUYECKHE
CBOWCTBa METAJUIOB; OOBSCHATH 3aBHCUMOCTH CBOWMCTB BEUICCTB OT HMX COCTaBa, CTPOCHHUS, HPUPOOY
XUMUYeCKOU C@A3uU, BHIIONHATh XUMWYECKHH SKCIIEPHUMEHT TI0 pAaclOo3HaBAaHUIO HEOPTaHMYECKUX
BEIIIECTB.
Tema 2. HemeTasianl
Boinycknuk nayuumca nonumams.
- XUMHUYECKHE TIOHATHS: XUMUYECKasi CBSA3b, DIIEKTPOOTPHUIATEIFHOCTh, OKUCIUTENh U BOCCTAHOBUTEI;
BaXHEHIIME BellecTBa M MaTepHallbl. CepHas, COJsfHas, a30THasg KHUCIOTHI, MIEN0YH, aMMHaK,
MUHepalbHbIe YI00pEeHUsI.
Boinycknuk nosyuum 603mM0iCcHOCHb. HA3bIBaTh BEIIECTBA, ONPEAENATh CTENEHb OKHCICHUS,
XapaKTepU30BaTh OOINe XUMUYECKHE CBOMCTBA HEMETAIUIOB, BBHITIOIHAThH XUMHUECKUH IKCIIEPUMEHT TI0
Pacro3HaBaHNIO HEOPTAaHUYECKHUX BEIIECTB.
Tema 4. O6001eHHE 3HAHUT 32 KYPC OCHOBHOI IIKOJIBI.
Bovinycknuk nayuumcsa 00vACHAmMb. XUMHUYECKUE SBICHUS, MPOUCXONAIINE B MPHpOIE, OBITY W Ha
MIPOM3BOJICTBE, 3KOJOTHMUYECKH TI'pPaMOTHO BeCTH cels B OKpyKarolled cpesie, OIEHWBATh BIIHMSIHHE
XUMHUYECKOT0 3arpsi3HEHHs OKPY’Kalollel cpeipl Ha OpraHu3M YellOBeKa W JPYTve KUBBIE OpPraHU3MB,
0e301macHO 00pamaThCs C TOPIOYNMH BEIECTBAMU, JIA0OPATOPHBIM 000PYIOBaHUEM.
B pezynomame uzyuenuss npeomema yuawuecs 9 Kiacca 6bINYCKHUKU HAYYAMCA NAPU  UZVHEHUU
HeopeanuyecKol Xumuu.
1) naBaTh MOJIOKCHNE METAIUIOB U HEMETAJUIOB B epuoandeckoii cucreme /1. . Menneneesa,
2) Ha3pIBaTh oOIME (U3MUECKHe W XHMMHYECKHE CBOICTBAa METAJUIOB M OCHOBHBIE CHOCOOBI HX
MOJTyYeHHUS,
3) BBISBIATH OCHOBHBIC CBOMCTBA W TPUMEHEHHE BAXHEHIIMX COCAMHEHWI MICTOYHBIX U
IIEIOYHO3EMENTLHBIX METAJIOB. HATPHS, Kallusl, KabIlus, Oapus, u 1p.
4) onpeneNATh KaYeCTBEHHBIC PEAKIIMK Ha BKHEUIIINE KATHOHBI M aHHOHBI.
Ilpu uzyuenuu opeanuyeckoit xumuu yuawuecs 9 Kiacca Hay4amcs:
1) Ha3bIBaTh IPUYHMHBI YTIICBOJIOPOAHBIX COSANHEHUH (M30MEpHIO); BUIBI CBs3eH (OIMHAPHYIO, IBOWHYIO,
TPOWHYIO); BakHEeHIe (DYHKIIMOHAIbHBIC IPYIIBI OPraHMYECKUX BEHIECTB, HOMEHKIATYPy OCHOBHBIX
MpEeJICTaBUTENEH TPy OPraHUIEeCKHUX BEIECTB,;
2) ompejeNATh CTPOCHHWE, CBOMCTBA M NPAKTUYECKOE 3HAYCHUE METaHa, alleTHJICHA, OJHOATOMHBIX U
MHOT'OATOMHBIX CITUPTOB, YKCYCHOTO aJIbJETUAA U YKCYCHON KHUCIIOTHI,
3) naBaTh XapaKTEPHCTHKY albJeThaaM, CIOXHBIM 3(QHpaM, KHUPOB, AMHHOKHCIOTaM, OelkaM u
yIIeBoaam,
4)oTnryaTh peaKIui dTCPUPHUKALINH, TOTUMEPHU3ALUHU U TIOJTUKOHICHCAITUH.
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BuinyckHuk nonayuum 603mM03CHOCI RPU UZYUEHUU HEOPZAHUYECKOU XUMUN'

1) naBaTh ompeseNeHHs U MPUMEHSTh CICAYIONINE MOHATHS: CIUIaBbl, KOPPO3UsI METAJUIOB, TIEPEXOIHbBIC
3JIeMEHTHI, aM(pOTEPHOCTD;

2) XapaKTepH30BaTh CBOWMCTBA KJIACCOB XHUMHYECKUX OJJIEMEHTOB (METAJIOB), TPYNI XUMHUYECKHX
SJIEMEHTOB (ILEMOYHBIX M IIEJOYHO3EMENbHBIX METAJUIOB, TaJOICHOB) M BaKHEUIINX XHMHYCCKHX
9JIEMEHTOB (TIOMHHUS, JKelne3, cepbl, hocdop, yriaeposa 1 KpeMHHs) B CBETE N3y4YCHHBIX TCOPHI;

3) pacrno3HaBaTh BaKHEHIINE KATHOHBI U aHHOHBI,

4) periaTh pacyeTHBIC 33/1a4H C UCIIOIb30BAHUEM H3YUCHHBIX MTOHSTHIA.

Ilpu usyuenuu opeanuuecKkoil Xumuu bINYCKHUK ROJIYYUI 60IMONCHOCHD '

1) pa3bsCHUTH Ha TPUMEpaxX MPUYUHBI MHOT0OOPa3usl OPraHWYECKHX BEIECTB, MATCPHAIbHOE €AUHCTBO
U B3aUMOCBS3b OPraHMYECKUX BELIECTB, NMPUUYMHHO -CIEACTBEHHYIO 3aBHCHMOCTb MEXKIY COCTaBOM,
CTPOEHHEM, CBOMCTBAMHU M MPAKTUYECKUM HCIIOIb30BAHNEM BEIIECTB,;

2) COCTABIISTh YPaBHEHUSI XUMHUYECKUX PEAKIMi, TOATBEP)KIAIONINX CBOMHCTBA N3yYCHHBIX OPraHUYECKUX
BEIIECTB, UX TEHETHYECKYIO CBA3b.

3) BBINONHATH 0003HAYCHHBIC B MPOrPaMMe SKCIIEPUMEHTHI, Paclio3HaBaTh BAKHEHILIHE OPraHUYECKUE
BEIIECTRA.

4) MCToab30BaTh MPUOOPETCHHBIC 3HAHMS U YMEHHUSI B MPAKTHYCCKOH AEATENBHOCTH M TOBCEIHEBHOI
KU3HH.

COJEPKAHUE YYEBHOI'O IPEJIMETA , KYPCA "XUMMA 9 kaacce”

IMoBTOpenne 0OCHOBHBIX BOIIPOCOB Kypca 8 Kiacca u BBeaenne B Kypce 9 kiaacca (10 uacoe)
XapakTeprCTHKa 3JIEMEHTA IO €ro MOJ0XKEHUIO B IEPUOAMYECKON CUCTEME XUMHUYECKUX 3eMeHTOB /1.
U. MengaeneeBa. CBOICTBa OKCHIOB, KUCIIOT, OCHOBAHMI U COJICH B CBETE TEOPHUH IJICKTPOTUTHICCKOM
JUCCOLMALUY U MPOLIECCOB OKUCIICHUSA-BOCCTAHOBIICHUS. | eHeTUUECKUEe Pl METallla U HEMETaIa.
[lonsiTre 0 MEepPexXOTHBIX d7eMeHTaX. AMPOTEpHOCTh. [ eHeTHYEeCKHiA Psi/T IEPEXOTHOTO IIEMEHTA.
Ilepnonnuecknii 3aK0H U NEPUOIUYECKAS] CHCTEMA XUMUUECKUX 31eMeHToB [I. 1. MeHeneesa B cBeTe
Y4EHHUS O CTpOeHHH aToMa. VX 3HaveHue.

JlaGopaTopHbiii onbIT. 1. [lomydeHne ruipokcuia IIMHKA W UCCIIEIOBAHHUE €T0 CBOUCTB.

TEMA 1 Metadisl (17 uacoe)

[TonoxxeHue MeTaIOB B IEPUOANUECKON cCUCTEME XUMUUecKuX 3ieMeHToB /. . MeHieneena.
Merannudeckas KpUCTAJUTMIECKas pelIeTka U MeTajlIndecKas XuMudeckas cBsi3b. O0mue Gusndeckne
cBoiicTBa MeTauioB. CIiaBbl, UX CBOMCTBA U 3HAUEHHE. XUMUYECKHUE CBOMCTBA METAILIIOB KaK
BOCCTaHOBUTENEH. DIEKTPOXUMHUYECKUH Pl HANIPSKEHUI METaJIOB M €r0 MCIIOJIb30BaHUE NI
XapaKTePUCTHKH XUMHUECKUX CBOMCTB KOHKPETHBIX MeTaIIOB. CIIOCOOBI TIOyYeHHSI METAIIJIOB: ITHAPO-,
TUAPO- U 3JeKTpoMeTautyprusi. Koppo3ust MmeTamioB u criocoObl 00pbOBI ¢ HE.

OO0mast xapakTeprCcTHKA METOYHBIX METAIIIOB. MeTaisl B ipupojie. O0mue crioco0bl MX MOJTyYeHHUSI.
Crtpoenue aromoB. ll]enouynbpIe MeTaTbI — MPOCTHIE BEIIECTBA, UX (PU3HUECKHe ¥ XUMHYECKHe
CBO¥CTBA. BaxkHeH e COSTUHEHUS MIETOYHBIX METAIJIOB — OKCH/IbI, THAPOKCH/IBI U CONTU (XJIOPHUJIBI,
KapOOHATHI, CyIb(haThl, HUTPAThI), X CBOMCTBA M IPUMEHEHHE B HAPOTHOM X03stiicTBe. Kanuitusie
ya00peHust.

O01mas xapakTepUCTHKA JIEMEHTOB ThaBHoU noarpymisl || rpynmnsl. CTpoeHue aToMOB.
[lenouHO3eMeNbHBIE METAIIIBI — MPOCTHIE BEIIECTBA, X (PU3NYECKHE U XMMUYECKHE CBOMCTBA.
Baxneiiime coeJUHEHHS IET0YHO3EMETbHBIX METAIJIOB — OKCHJIBI, THPOKCHUJIBI M COJH (XJIOPHIIBI,
KapOOHATHI, HUTPAThI, CYJIb(aTsl U Gocdarthl), X CBOKCTBA U IPUMEHEHHE B HAPOJIHOM XO3SHCTRBE.
Amromunuii. CTpoeHue aroMa, pru3ndeckre 1 XMMUYeCKUe CBOICTBa MpocToro Bemectsa. CoeAnHeHNs
ATIOMHUHMS — OKCHJI ¥ TUAPOKCHU, MX aM(bOTepHbIi XxapakTep. BaxkHeime comm aqroMUHUSL.
IIprMeHeHne antOMUHUA U €r0 COETMHEHMI.

Kenezo. Ctpoenue aroma, pusnyeckre 1 XUMUYECKHE CBOICTBA MPOCTOrO BelecTBa. [ eneTnyueckue
psamer Fe”* u Fe®*. KauecTennnie peakiun na Fe?" u Fe®*. Baxweiiimue comu xernesa. 3HaueHHe sKemesa,
€ro COeIMHEHUH U CIIJIAaBOB B MPUPOJIE U HAPOJIHOM XO34MCTBE.

HemoncTpammu. OOpa3ibl METOYHBIX U MIETI0YHO3EMETbHBIX MeTauioB. O0pasiibl CIIIaBOB.
BzaumopeiicTBue HaTpus, TUTHUS U KaJIbLMs ¢ BOJOUW. B3auMoaeiicTBie HATPUS U MarHUsl ¢ KUCJIOPOIOM.
BsaumMoseiicTBre MeTaiioB ¢ Hemetaiamu. [Tomydenne ruapokcunos kenesa (1) u (111).



JlaGopaTopHblie onbIThI. 2. O3HaKOMIIEHHUE ¢ 00pa3naMu MeTaiuioB. 3. BaanMoeiicTBrue MeTamios ¢
pacTBOpaMu KUCIIOT U coiei. 4. O3HaKoMIIeHHE ¢ 00pa3aMy IIPUPOIHBIX COSAMHEHHIA: a) HATPHSL; O)
KaJIbIHS; B) IIOMHHUS; T) xKene3a. 5. [ToiayueHne rupokcnia aTloMUHHS M €r0 B3aUMOJICHCTBHE C
PACTBOpPAMH KHCIIOT H 1meoueii. 6. KauecTseHHsIe peakiun Ha nonbl Fe u Fe®.

Kontpoannast padora Nel mo Teme: «MeTabI».

MpakTuxkym Ne 1

CpoiicTBa MeTAJJIOB M UX coeuHenmii (3 uaca)

1. OcymecTBieHne MENOYKHA XUMUIECKIX TPEBpaIleHUI METaIIOB.

2. [Tony4eHne U CBOICTBA COCTUHEHUI METAILIOB.

3. Pemienne skcriepuMEHTANbHBIX 3a/1a4 Ha Paclio3HaBaHKE U MOJyYeHHE BEIECTB.

TEMA 2 Hemerauisl (29 uaca)
OO0mas xapakTeprcTHKa HEMETAJIOB: TIOJIOKEHUE B niepuoanyeckoit cucteme J. . Menaeneesa,
0COOEHHOCTH CTPOCHUSI AaTOMOB, 3JIEKTPOOTPUIIATENILHOCTH KaK MEpa KHEMETAILTHYHOCTHY, P
3JIEKTPOOTpULATENbHOCTH. KpHucTaninyeckoe cTpoeHne HEMETANIOB — MPOCTHIX BEIIECTB. AJJIOTPONUS.
dusnueckue cBorcTBa HEMETAIUIOB. OTHOCHTEIILHOCTD MMOHITHH «METAJNI», KHEMETAILI.
Bonopoxa. [Tonoxenue B mepuogndeckoi cucreMe xumuueckux snemeHToB . 1. Menneneea. CTpoenue
aToMma U MoJieKyJbl. Ou3ndeckue 1 XMMUYEeCKUe CBOMCTBA BOAOPOA, €r0 MOJIyYeHUE U IPUMEHEHHE.
O06mas xapakTepucTika rajgoreHoB. Ctpoerne aToMoB. [IpocTeie BemecTBa, X (GU3HIECKUE H
XAMHYECKUe CBONCTBA. OCHOBHBIC COCJIMHEHHUS FAJIOTCHOB (IaJ0reHOBOAOPO/IbI U TAJIOTCHUIBI), UX
cBoiicTBa. KauecTBeHHas peakiust Ha XJIopua-uoH. Kpatkue cBenenus o xjope, Opome, pTope u noJe.
IIpuMeHeH e TaIOTeHOB U UX COCAUHEHUI B HAPOJAHOM XO35IUCTBE.
Cepa. CtpoeHnue aTroMa, aJuIOTPOIHs, CBOMCTBA U PUMEHEeHHe poMOudeckoit cepbl. Okcunl cepsl (1V) u
(VI), ux nomnyuenue, cBoiictBa u mpumeHeHune. CepoBOIOPOAHAS U cepHUCTAs KUCIOTHI. CepHast KUCIoTa
U €€ COJIM, UX IPUMEHEHHE B HApOIHOM X03siicTBe. KauecTBeHHas peakuus Ha Cynb(aT-uoH.
A3or. CTpoeHre aToMa M MOJIEKYJIbI, CBOMCTBA IMPOCTOTO BEIIECTBA. AMMHUAK, CTPOCHHE, CBOHCTBA,
noyudeHue u npumeneHune. Comu aMMOHUS, UX cBoiicTBa U npumenenue. Oxcuapl azota (I1) u (1V).
ABOTHasl KUCIIOTA, €€ CBOICTBAa M puMeHeHue. HUTpaTel M HUTPUTHI, TpodieMa X CoepKaHus B
CEJIbCKOXO3SIHCTBEHHOM MPOIYKIHHU. A30THBIE yI00PEHHSL.
®ocdop. CtpoeHne aroma, asIoTPOIHs, CBOHCTBA O6€10T0 U KpacHoro ¢gocdopa, Nx MpruMeHEHHe.
OcHoBHbIe coeunenust: okeu hochopa (V), oprodochopnas kucnora u pocdarsl. PocdopHbie
yaoOpeHusl.
Yraepon. CtpoeHue aToma, aJuIOTPOITHS], CBOWCTBA AIJIOTPONHBIX MOAUUKaInid, puMeHeHne. OKCHIbI
yraepona (1) u (IV), ux cBoiictBa u npumenenune. KauecTBeHHas peakiys Ha yIIIEKHUCITBIH Ta3.
KapOoHaThl: KaJIbIIUT, CO/Ia, IOTALll, X 3HAUYCHHUE B MPUPOJIE U KU3HU yesioBeka. KauecTBeHHas peakuus
Ha KapOOHAT-HOH.
Kpemumnii. Ctpoenue aroma, KpUCTAJUIMYECKUH KPEMHHM, ero cBoicTBa U IpuMeHeHne. OKCHJT KpeMHUS
(IV), ero mpupoaHbie pazHOBUAHOCTH. CHIMKAThI. 3HAYCHUE COCAMHEHUI KPEMHUS B )KUBOW M HEKHBOM
npupoze. [loHsTre 0 cuIMKaTHONW NPOMBILIUIEHHOCTH.
JemMoncTpamuu. O6pasisl raJoreHOB — MPOCTHIX BEHIECTB. B3anmoelicTBre TaloreHoB ¢
HaTpUeM, alTIOMUHUEM. BeITecHeHne XJ10poM OpoMa Wit Moa U3 pacTBOPOB UX COJIEH.
B3aumoneiicTBre cepbl ¢ METaJIIaMH, BOJOPOIOM M KHCIIOPOJIOM.
B3aumoseiicTBre KOHIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEAIBIO.
Ilornomenne yriemM pacTBOPEHHBIX BEIIECTB MM Ta30B. BoccTaHOBIIEHNE METH U3 €€ OKCHU/IA YTIIEM.
O0pa3ipl IPUPOJHBIX COSANHEHNH XJ10pa, cepbl, hocdopa, yriepoaa, kpemHust. O0pa3ubl BaXXHEHIINX
JUTS. HApOJHOTO XO03HCTBa CyNb(aToB, HUTPATOB, KapOoHaTOB, PocdaToB. OOpa3Lbl CTEKIA, KEPAMHUKH,
[IEMEHTA.
JlaGopaTopHble onbIThI. 7. KauecTBeHHas peakius Ha XJIopua-uoH. 8. KauecTBeHHas peakius Ha
cynbdar-uon. 9. PacniosnaBanue coneit ammonust. 10. [loxydenue yriekucnoro rasa u ero
pacriozHaBanue. 11. KayectBenHas peakiust Ha kapOoHaT-noH. 12. O3HaKOMIICHHE C TIPUPOTHBIMU
cunmkatamu. 13. O3HakoMIIeHHE C MPOAYKIUEH CHITMKATHON MPOMBIIIIIICHHOCTH.
Kontpossnas pa6ora Ne2 no reme: «HemeTraawnbr»

CpoiicTBa HEMETAJIJIOB H UX coeuHeHuii (3 uaca)
4. Pemenue 3kcriepuMeHTaIbHBIX 3a1a4 110 TeMe «Iloarpymnmna kuciopoga».
5. Pemienue sxcnepuMeHTaIbHbIX 3a1a4 110 TeMe «Iloarpynmsl a3oTa U yriaepoaa».
6. [Tonyuenue, cobupanue U pacro3HaBaHUE ra3oB.



TEMA 3 O6001meHune 3HAHUIT 10 XUMHUH 32 KypPC OCHOBHOI1 mKkobl. Iloaroropka k
rocyaapcrBennoii uroropoii arrectamuu (THA) (12 uacos)

PU3NYECKUl CMBICI MOPSIIKOBOTO HOMEPA 3JIEMEHTA B IEPUOINYECKON CHCTEME XUMUYECKHUX 3JIEMEHTOB
. Y. MennieneeBa, HOMEpOB MepHoJia U TPyIIbl. 3AKOHOMEPHOCTH U3MEHEHHUS CBOWCTB 3JIEMEHTOB U UX
COEIMHEHU B MIEPHO/IaX U TPYTIIaX B CBETE MPEACTABIECHUI O CTPOCHHUH aTOMOB DJIEMEHTOB. 3HAUCHHE
MIEPUOAMYECKOTO 3aKOHA.

THIBI XUMAYECKUX CBS3EH U THITBI KPUCTAIIIMYECKUX PEILIETOK. B3aMOCBSI3b CTPOCHHUS 1 CBOWCTB
BEIIIECTB.

Krnaccudukariys XAMAIECKHX PEAKIHIA 10 Pa3IuYHbIM IMPU3HAKaM (YHUCIO0 H COCTAB PearupyroIinx 1
00pa3yIomuxcs BEIECTB; TEIIOBOH 3 PEKT; UCTIONb30BaHHE KAaTallN3aTopa, HallpaBJICHUE; U3MCHCHHE
CTEICHEH OKHCIICHHSI aTOMOB).

IIpocTeie u crokHBIE BelecTBa. MeTauibl 1 HeMeTalutbl. | eHeTndaeckue psibl MeTaa, HeMeTaia u
nepexoanoro meramia. Oxcuabl (OCHOBHBIC, aM(OTEPHBIC M KUCIOTHBIC), TUAPOKCHIBI (OCHOBAHUS,
amdoTepHbIe THIPOKCH/IBI K KUCIIOTHI) U COJIM: COCTaB, KiIaccHu(uKalms 1 00Ire XUMUYECKHE CBOICTBA
B CBETE TEOPUH IIEKTPOIUTUICCKON AMCCOIMAINN U MIPEICTABICHUN O MPOIECCaxX OKUCICHHUS-
BOCCTaHOBJICHHSL.

Kontpoasnas pa6ora Ned « UToroBasi KOHTpoJIbHAs1 padoTa 3a Kypc OCHOBHOI HIKOJIBI»

PA3JAEJ Ne 5. TEMATHYECKOE IIJIAHUPOBAHME 11O XUMHWH 9 KJIACC

Ne pasaejaa HanmeHnoBanue pasacjaoB KoJinvecTBO 4acoB

Beeagenne. O0mas xapakTepucTHKA 10
XUMHUYECKHUX 3JIEeMEHTOB U XUMHYECKUX
peakuuii. Ilepuoanyeckuii 3aKoH 1
Ilepuoguyeckas cucTeMa XUMHYECKUX
siemeHTOB JI.1. MeHeneeBa

1 MeTabl 17

2. Hemeraibl 29

3 O0o0menne 3HAHWH TNO XUMUH 3a Kypce | 12
OCHOBHOM IIKOJIBI. IToaroroBka K

rocyiapcTBeHHOii uToropoii arrecranuu ('MA)

uToro — 68 yaca



Kasiengapso - remaTuueckoe miianuposanue no xumuu 9 knacc YMK - agrop O. C. I'aGpuesin

No
ypoka

Tema ypoka

KonuuectBo yacos

Hata npoBeneHust ypoka

[To nnany ITo dakty

BBenenue. O01ias xapakTepucTuKa XuMU4ECKHUX 3J1eMEHTOB U XUMHYECKHX
peakuuii. Ilepuoagnueckuii 3axon u Ilepuognueckas cucreMa XMuMHUYECKUX

jemeHnToB /.. MenaeineeBa

XapakTepHuCTUKa XUMUYECKOTO JIEMEHTA HA OCHOBAHUU €T0 MOJI0KEHHS B
ITepuoanueckoit cucteme xumuyeckux nementoB .M. Menaeneesa.

XapaKkTepuUCTHKA XMMHUYECKOTO JJIEMEHTA 110 KUCIIOTHO - OCHOBHBIM
CBOMCTBaM 00pa3yeMbIX MM COCIUHCHHIA

w

ITepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
.. MenneneeBa

XuMHUecKasi OpraHu3alys IPUPOIb

Xumnyeckue peakii. CKopocTs XuMuieckol peakunu. Karamus.

Karanuzatopsr.

Knaccugukanyst XUMUYECKUX PEeaKIUil M0 OCHOBAHUSIM

Knaccudukaius XuMUYeCKUX PEaKIuil 0 OCHOBAHHUSIM

©|m|~| oo~

O00011IeHrE U cHUCTEMAaTH3alMs 3HaHU 110 TeMe Beenenue. OOmas
XapaKTEPUCTHKA XUMUYECKUX 3JIEMEHTOB U XUMHUYECKUX PEaKIUH.
ITepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB
H.N. MenneneeBa

N N I Y Y=
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KonTponbnas padora 1 mo teme «Beenenne. O0mas xapakTepucTrKa
XUMUYECKUX 3JIEMEHTOB U XUMUYECKUX peakuuil. [lepuoanueckuii 3aKoH 1
Ilepuonuueckas cucrema xumuieckux 3neMenToB .M. MenneneeBa»

Tema 1. Metaaasl (14 yacoB)

11

Bex menHbIiA, OpOH30BEIH, KeIE3HbIH

12

[TonoxxeHue MeTamIOB B IEPUOANUECKON CUCTEME XUMUUECKUX 3JIEMEHTOB
J.W. MennesneeBa 1 0COOEHHOCTH CTPOCHUS UX aTOMOB. DPusnueckue
CBOMCTBa METAJIJIOB.

[E=Y

13

XUMHUYECKHUE CBOIICTBA METALIOB

14.

Metaiuisl B ipupoze.O01me crmocoObl UX MOTyYeHUs

15.

IlonsTre o KOppO3un METAJIJIOB

16-17

OO6mras xapakTepucTrKa 3JeMeHTOB 1A rpymisl . CoeTnHeHHS MIeTOYHBIX
METaJIJIOB

NP

10




18-19 [lenouHo3emenpHbIe MeTa/LTBL. COSAMHEHUS IETOYHO3EMENTBHBIX METAIIIOB. 2
20-21 AJFOMHUHUI U €r0 COeIMHEHUS 2
22 XKeneso u ero coeMHEHMSI 1
23 XKeneso u ero coeHEHYSI 1
24 [IpakTudeckas pabora NelOcymiecTBICHIH NEMOYKH TPEBPAIICHAN 1
25 [pakTudeckas pabora Ne2 [lonyueHre U CBONCTBA COSAMHCHUH METaINIOB 1
26 [TpakTudeckas pabora Ne3 Pemenue skCriepiMEHTaNBHBIX 337249 Ha 1
pacrno3HaBaHUE U TIONTyYeHUE COSAMHCHUH METAJJIOB.
27 KonTposbHas padora Ne2 mo teme «MeTtanib» 1
Tema 3. «<Hemeraswibi» (29 u)
28 OO01as XapakTepUCTHKA HEMETAJIJIOB. 1
29 OO0mure XMMUYecKrne CBOCTBa HEeMeTayuIoB. HeMeTas! B ipupoje u 1
CHOCO0BI HX MOJTyYCHUS
30 Bonopon 1
31. Bona 1
32. l"anorensr 1
33 CoequHeHHs raIoreHoB 1
34 CoenuHeHUs TajJoreHoB 1
35. Kucnopon 1
36 Cepa, ee pu3nyecKkre U XMMUYECKHE CBOHCTBA 1
37 Coe/IMHEHUS CEPBI. 1
38 CepHast KMCJIOTa KaK 3JICKTPOJIUT U €€ COJIU 1
39 CepHas KHCIIOTa KaK OKUCITUTENb. [loydeHre U MPUMEHEHHUE CePHOI 1
KHCJTOTHI
40 Cepnas kucnoTa Kak okuciutenb. [lomyyenne n npuMeHeHne CEpHOIT 1
KHCJIOTEI
41 A30T U ero CBOKCTBA. 1
42-43 AMMuaK u ero CBOMCTBa. 2
44 Oxcuibl a30Ta , A30THAS KHCIOTA KaK JJICKTPOJIUT , €€ IPUMCHEHHUE
45 A30THas KHCIIOTA KaK JIEKTPOJINT , €€ TIOJyIeHHe 1

11




46 Docdop. Coennnenust posidopa. IlonsiTre 0 PochopHBIX YAOOpEHUIX 1

47 Yriepon 1

48 Oxcuipl yrieposa 1

49 VYronpHas kucnaora u e€ conu. JKecTKoCTh BOJIBI U CLIOCOOKI €€ yCTpaHeHUs 1

50 Kpemnunii CoennHeHNs] KPEMHHUS

51 CuirkaTHas MPOMBITUICHHOCTh 1

52 O06o6menune mo Teme HemeTasmist 1

53 [IpakTuyeckas padoTa Pemenne sxcriepuMeHTaIbHBIX 32144 [0 TEME 1
«[loarpynna xuciaoponua».

54 Pemenne sxcniepuMeHTaIbHBIX 33134 110 TeMe «[loarpynms! a3ora u 1
yriIepoa».

55 MonyyeHune, cobrpaHue 1 pacrnosHaBaHue ra3os. 1

o6 Konrtpoabnas padora Ne2 no reme «Hemeraninm» 1

I'maBa 3 OO0o01eHne 3HAHUI 10 XMMHH 32 KYPC OCHOBHOI 1IK0JIbI. [IoAr0oTOBKA K rocy1apCcTBeHHOH UTOTOBOI aTTeCTAI[UH
(THA) (124yacoB)

57-58 [Tepuoanueckas cuctema xumuaeckux snemenTos .M. Menneneesa u 2
CTPOCHUE aTOMa

59-60 Byl XMMIYeCKO CBSI3U M THUIIBI KPUCTAJUIMYECKHUX PEIIETOK. B3anMocBs3b 2
CTPOEHUS U CBOMCTB BEILIECTB.

61-62 Knaccugukanus xumudeckux peakiuii. CKOpocTh XUMAYECKOH peakinn 2

63 Jucconunanus 3JeKTPOJIMTOB B BOJHBIX pacTBopax. IoHHBIE ypaBHEHUS 1
peaxkuui

64 OKHCIIUTETBHO - BOCCTAHOBUTEJILHBIE PEAKLIUU 1

65-66 Knaccudukanus v cBoiicTBa HEOPraHUYECKUX BEIIECTB 2

67 HTororasi KOHTPOJIbHasI pPatoTa M0 XMMHMHU 32 KYPC OCHOBHOM IIKOJIbI 1
(Tect)

68 Tpenunnr-rectrupopanue nmo papuantam I'MA npouuibIx JetT u 1
JeMOBepcHsi

HUroro - 68 yaca

12
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PA3JIEJI Ne 6. OIMCAHUE YYEBHO - METOJJUYECKOI'O 1 MATEPUAJIBHO -
TEXHUYECKOI'O YYEBHOI'O NIPOLECCA

Jlns peanuzanuy meneit u 3a1a4 00y4eHUs] XUMUY 110 TaHHOW Iporpamme ucroibzyerces Y MK
1.TIpumepHast mporpaMma 0CHOBHOTO 0011ero oopazoBanus o xumuu (yposerb ®I'OC);

2.ABTopckas nporpamma O.C.T'abpuernsiaa, cootBetcTBytomnas Oenepansaomy ['ocynapcTBeHHOMY
00pa3oBaTenTsHOMY CTaHAAPTY OCHOBHOTO OOIIET0 00pa3oBaHUs U AONyIIeHHas MUHHCTEPCTBOM
oOpa3oBanus 1 Hayku Poccuiickoit @eneparmu (O.C.I'abpuensu [Iporpamma kypca xumun s 8-11
KJ1accoB odmeoopazoBaTenbHbiX yupexxaenuii / O.C.I'abpuenss. — M.: [Ipoda, 2018 r.)

. 3.I'adbpuensn O. C., Octpoymos U. I'. HactonpHast kaura yuurens. Xumus. 9 k 71.. Meronnueckoe
mocooue. — M.: JIpoda, 2018r

4. Xumus. 9 x 11.; KoHTposbHBIE U IPpoBepouHbie paboThl K yueouuky O. C. ['abpuensua «Xumus. 9 / O.
C. I'abpuemsn, I1. H. bepeskun, A. A. Yakosa u ap. — M.: [Ipoda, 2018.

5.I'abpuensa O. C., OctpoymoB U. I'. Uzyuaem xumuro B 9 k 11.; Jlugaktudeckne MaTepuaibl. — M.:
Bbnuk mrroc, 2018r.

6.'abpuensa O. C., AAmrykosa A. B. Pabouast tetpans. 9 k 1. K yuebnuxy O. C. 'abpuensna «Xumus. 9».
— M.: Ipocpa, 2018r.

KaOuHer xuMuu c1a00 OCHAIIEH KOMILIEKTOM JIEMOHCTPAIIMOHHOTO U JTA0OPaTOPHOTO 000PYAOBAHUS 1O
XMMUH JIJIsI OCHOBHOM IIKOJIBI. B Kilacce OTCYTCTBYET BBITSHKHOM MIKad, M03TOMY OOJBIIMHCTBO
7a00PaTOPHBIX OIBITOB ICMOHCTPUPYIOTCS YIAIIIUMCS B SJIEKTPOHHOM BHIe. BoubInyio 4acTh
000pyI0OBaHUS COCTABJIAIOT YU4ECOHO-TPAKTUUECKOE M YUeOHO-JIa00opaTOpHOE 000PYAOBaHUE, B TOM YHUCIIC
KOMIUIEKT HATypaJIbHbIX 00BEKTOB, MOJICIH, TIPHOOPHI U HHCTPYMEHTBI JJIsl IPOBEACHHS IEMOHCTPAIHI 1
NPaKTHIECKUX 3aHSATHIA, IEMOHCTPAIIMOHHBIC TAOJHIIbI, BUCO, ME/IHa OCHAIIICHHE.

B KOMIUTEKT TEXHHYECKUX W HH)OPMAIHOHHO-KOMMYHHKATHBHBIX CPEICTB 00y4eHHst BXOIAT: 1)
KOMITBIOTED,

2) MyJIbTUMEIHA TIPOSKTOP,
3) Bbixoj B IHTEpHET.
Hcnonb30BaHKe IEKTPOHHBIX CPEJCTB O0YUCHHUS MMO3BOJISIOT:
e  AKTHBU3UPOBATH AEATEIHHOCTH 00YUAIOMINXCS, OIydYaTh 00Jee BHICOKHE KaueCTBEHHBIE
pe3yabTaThl 00yUICHHS;
e npu noaroroeke k EI'D obecrnieunBaTh CaMOCTOSATEIBHOCTD B OBJIAJICHHU COJIEpKaHHEM Kypca .

e Qopmuposars UKT - KOMIETEHTHOCTb, CIIOCOOCTBYIOIIYIO YCIEITHOCTH B Y4€OHOM
JIeSITeIbHOCTH,

HarypanbHble 00beKThI

HaTypaHBHI)Ie O6’[)€KTI)I, HCIIOJIb3YEMBIC B O6y‘I€HI/H/I XHUMHWH, BKIIIOYAKOT B cebs KOJUICKIIUY MUHEPAJIOB U
TOPHBIX ITOPOA, METAJIJIOB U CIIJIAaBOB, MUHEPAJIBHBIX YIIO6peHI/II71, mracTMacc, KaydyKoB, BOJIOKOH U T. H.

O3HaKOMIICHHE YUAIIUXCS C 00pa3IiaMi UCXOTHBIX BEIIECTB, MOIYIPOTYKTOB M TOTOBBIX M3JICITHIA
MO3BOJISET MOYYHUTh HATJSIHOE MpeCTaBIeHHe 00 ITUX MaTepraliaX, UX BHEIIHEM BHUJIE, a TAKKE O
HEKOTOPBIX (PH3MUECKUX CBOHCTBAX.

XumMuueckne PC€AKTUBBI U MaTEePHAJIbI
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OO0parieHre co MHOTUMH BEIIECTBAMHU TPeOyeT CTPOTOTro COOTIOACHIS PABIII TEXHUKH O€30IMaCHOCTH,
OCOOCHHO TIPH BBIMTOJIHEHUH OTIBITOB CAMUMU yJanuMucs. Bce He00X0uMbIe MEphI IPEA0CTOPOKHOCTH
YKa3aHbl B COOTBETCTBYIONIMX JJOKYMEHTaX U HHCTPYKIIUSX.

D)mpocTeie BemecTsa - MeIb, OpOM, HATPHiA, KaIbIHii, aJFOMHHNHN, MarHu,
JKEIe30;

2)oxcunsl - meau(H), kanpius, xenesa(ll),
MarHus; 3)
KHCIIOTHI - COJISTHAs!, CepHast, a30THAS;

4)0CHOBAHUS - TUAPOKCU] HATPHS, THAPOKCH] KATIbIIHS, THAPOKCH Oapust, 25%-Hblif BOIHBIN pacTBOP
aMMHaKa,

5)comu - xmopuasl Hatpus, meau(I1), amromunus, sxene3a(lll); HuTpaTH Kajaus, HATPHs, cepebpa;
cynbarer menu(IT), sxenesa(Il), xene- 3a(11l), aMMOHHMS; HOIUT KaJTkst, OPOMUT

HaTpus; 6)opran
MYECKHE COEMHEHNS - 3TAHOJ, YKCYCHAsk KMCJIOTa, METHIIOBBIN OpaHKEBbIi, (heHoI(TaIenH,

JIaKMYyC.

XuMnueckas J1adopaTopHasi oCyaa, ANNapaTbl 1 NPUOOPHI

XumMmudeckas nocyaa noApa3aciisICTCs Ha ABC TPYIIIbI: OJIS BBIIIOJHCHMS OIIBITOB YYalllUMHUCS U
JACMOHCTPAlIMOHHBIX OIIBITOB.

[TpuGopsl, anmapartsl ¥ YCTaHOBKH, HCIIOIb3yEMbIE HA YPOKAX XHUMHUH, [TOIPA3ACIISIIOT HA OCHOBE
MPOTEKAIONINX B HUX (PU3UUECKUX M XUMUYECKUX MPOLIECCOB C YUAaCTHEM BEIECTB, HAXOASALINXCS B
PasHbBIX arperaTHBIX COCTOSIHUSAX: IPUOOPHI U1 pabOThI ¢ Ta3aMu — MOJIy4YeHHE, COOMpaHKe, OUUCTKa,
CYIIKa, TOMJIOIIEHUE Ta30B; pEaKIUU MEKAY OTOKaMH ra3oB; peakly MEKIY Ta3aMH B JJIEKTPUIECKOM
paspsijie; peakiuy MeX]y Ta3aMu MPH MOBBIIIIEHHOM JaBIICHHH; alapaThl U MPHOOPHI JIS OIBITOB C
JKUJIKUMU M TBEPABIMH BEIIECTBAMU — TEPEroHKa, GUIbTPOBaHUE, KPHCTAIUTH3AIINS; IPOBEACHUE
peaxkuil MeXXIy TBEPIBIM BEIIECTBOM H XKHUJKOCTBIO, KUAKOCTBIO U JKUIKOCTBIO, TBEPIBIMU
BellecTBaMH. BHe 3Toil kimaccuukanu Haxo saTcs ABe TPYIIbI Y4eOHOH anmnaparyps:

1) anst U3y4YEeHUs TEOPETUIECKUX BOIPOCOB XUMHUH - MILTFOCTPAIHS 3aKOHA COXPAHCHHUS MACChl BEILIECTB,
JIEMOHCTPALMS AJIEKTPOIPOBOIHOCTH PACTBOPOB, JEMOHCTPALIUS ABUKEHUS HOHOB B AJIEKTPUYECKOM
T0JIE; ISl U3yUYEHHsI CKOPOCTH XMMHUYECKON peakUi U XMMHYECKOTO PaBHOBECHS;

2) AJIsl WIUTIOCTPALMA XUMHYECKUX OCHOB 3aBOJICKMX CIIOCOOOB MOJYYeHHUsI HEKOTOPBIX BElIeCTB (CepHO
KUCJIOThI, aMMHAaKa 1 T. I1.) BcroMorarelibHy0 pojib HIPAIOT U3MEPUTEIIbHBIC U HArPeBaTEIbHBIC
npruOOPEI, pa3TUYHbIE PUCIIOCOOTICHUS ISl BBITOTHEHUS OTIBITOB.

Crenabl Ha nevyaTHoii ocnoBe (M3I'OTOBJIEHBI YUUTEJIEM)

1) Noubt

2) DIEKTPOTUTHYECKAS TUCCOIUAIINST KHCIIOT

3) DrekTponuTHYeCcKas IUCCONHUALs OCHOBAHMUIA

4) DneKTpOoNUTHYECKasl JUCCOLHAIHS COJICH U Ip.

B mpornecce 00ydeHNs XMMUHU HCHOIB3YIOTCS CIEAYIONINE TaOIUIBI IIOCTOSHHOTO IKCIIOHHPOBAHUS .
«[lepnognueckas cuctema XuMHueckux aneMeHToB JI.11. MenneneeBa»,

<(Ta6J'II/ILla PacTBOPUMOCTU KUCIIOT, OCHOBAHHU U COJ'ICfI»,
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«INEKTPOXUMUICCKUAN PSIT HATIPSKECHUH METAIITIOB,

s opranu3anyuy caMOCTOATEIHHON pabOThl 00YUAIONINXCS HA YPOKaX UCIIONB3YIOT pa3HOOOpa3HbIe
JUTAKTHYECKUE MaTePUAIIbL. OT/IEbHBIC pab0vHe JIUCTHl — UHCTPYKIIMH, KAPTOUKH C 3aJJaHUSIMH Pa3HON
CTETIeHH TPYAHOCTH UIA N3yYEHUS] HOBOTO MaTepralia, CaMOIPOBEPKH U KOHTPOJISI 3HAHUN yUaIIAXCsl.

st obecneuenus 6€30MaCHOT0 TPyAa KaO0uMHeTe XHMHU UMeeTcH:
¢  TMPOTHBOMOXAPHBII HHBEHTAPD
e anTedKy ¢ HAOOPOM MEANKAMEHTOB U IEPEBA30YHBIX CPE/ICTB,;

¢  HHCTPYKIHIO N0 TpaBUiiaM 0€30MaCHOCTH TPpyaa Uil O0Y4atoLIHXCsl
e KypHaJ perucTpamnuy HHCTPYKTaxa Mo MpaBuiiaM 0e30MacHOCTH TPy/a.
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PABOYASI [IPOTPAMMA
(ID 391929)

yueOHoOro npeamera «Xumusi. bazoBblii ypoBeHb»

s ooyuarommxest 10 kimacca

Yunurean xumun, BKK,
BbecraeBa A.A.



INOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo XuMuH Ha YPOBHE CpPEeHETO 001Iero oopa3oBaHus paspadoTana st ydanuxcs 10-
ro kiacca Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOoBaHMI K pe3yiabTaTaM OCBOeHHs ¢eaepaibHO 00pa30BaTENbHON MPOrpaMMBI
cpeanero obmero obpasoanus (POIT COO), mpencraBieHHbix B PenepaabHOM TOCYIapCTBEHHOM
obpazoBatensHOM crapaapre COO, ¢ yuérom Konnenuunu npenogaBanus yueOHOTo npeamera « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepannu, pealn3yromuX OCHOBHBIE 00pa3oBaTeIbHbIC
MporpaMMbl, U OCHOBHBIX ToJIoxkeHUM «CTparerun pa3sutus Bocnutanus B Poccuiickoit denepanuum Ha
nepuon a0 2025 roga» (Pacnopsukenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3paboTKe MporpaMMmbl 1O XUMHUH, K OIpeNeieHHI0 oOIlel cTpaTeruu
oOy4deHus, BOCIIUTAHUS M Pa3BUTUS OOYyYaIOUIMXCS CpeACcTBaMU ydeOHoro mpeamera «Xumusa» s 10
Kjjacca Ha 0a30BOM YpPOBHE COCTaBMJIM KOHLeNTyaiabHble nosoxeHus @PI'OC COO o
B3aMMOOOYCIIOBICHHOCTH TIeJIeH, COAep)KaHus, pe3yabTaToB OOydeHHs M TpeOOBaHMH K YpPOBHIO
MOATOTOBKU BBIITYCKHHKOB.

Xumuyeckoe oOpa3oBaHHE, MOJydaeMO€ BBITYCKHHUKAaMU O0IIe00pa3oBaTelbHON OpraHU3allly,
SBIISICTCS HEOTHEMIJIEMOM 4acThI0 X 00pa3oBaHHOCTH. OHO CIYXKHT 3aBEPUIAIOIINM JTAIIOM peaTH3auu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX ILIEHHOCTEH, MPUCYIIMX IEIOCTHOW CHUCTEME
XMMHUYECKOr0 00pa3oBaHus. ODTHU ILIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB MPUPOAbI, (HOpMHpOBaHUS
MHPOBO33pEHHUs U OOIIEH KyIbTyphl U€JIOBEKa, a TAaKXKe IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3J0pPOBbIO M MPHPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOyYarOIIUXCS Ha
YPOBHE cpenHero o0mero o0pa3oBaHUS CpeACTBaMHU y4eOHOTro mpenmeTra «XHWMHSA», COJACpKaHUE H
MIOCTPOEHHUE KOTOPOTO OMNpeAeNieHbl B MPOrpaMMe MO XMMHHM C Y4ETOM CHEUM(DPUKU HAYKH XUMUH, €€
3HA4YeHHUs B MO3HAHUM MPHUPOJIBI U B MaTEpHAIbHOM KM3HU OOIIECTBA, a TAKXKe ¢ y4ETOM OOLIMX Lienel u
MPUHIUIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpeJHero oomero oOpa3oBaHUS B
Poccuniickoit ®enepanun.

XUMHUSL KaK D3JEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK HUIpaeT ocoOyl pojib B COBPEMEHHOM
LIUBWIN3ALMK, B CO3JaHMM HOBOM 0a3bl MaTepHalbHONW KyJIbTypbl. OHa BHOCHT CBOH BKJIag B
(dbopMHpOBaHKE PAIMOHAIBHOTO HAYYHOI'O MBIIUICHUS, B CO3/IaHHE LEJIOCTHOTO MpEeJCTaBICHUS 00
OKpY’KaroIlleM MUpE Kak O €IMHCTBE MPHUPOJbI U YeJIOBeKa, KOTopoe (GOpMUPYETCS B XMMHUHM Ha OCHOBE
MMOHMMAaHMsI BEIIECTBEHHOI0 COCTaBa OKPY’KAIOILIEro MUPA, OCO3HAHUS B3aMMOCBS3H MEX]y CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMU U BO3MO>KHBIMU 00JIACTAMH MPUMEHEHHS.

TecHO B3aMMOAEHUCTBYS C IPYTMMU €CTECTBEHHBIMHM HayKaMH, XUMHUS CTajla HEOThEMJIEMON YaCThIO
MHUPOBOM KYJIBTYphl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPyAa M KU3HU KaXJOro 4YjieHa OOIIecTBa.
CoBpeMeHHass XMMHSI KaKk HayKa CO3MJaTelbHAas, KaK HayKa BBICOKMX TEXHOJOTMM HampaBlieHa Ha
pelieHre riI00aabHBIX MPOOJIEM YCTOHUMBOTO pPa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUECKOH,
MUILEBOM, HIKOJIOTHUECKOM 0e30MacCHOCTH U OXPaHBI 3J0POBBS.

B cooTBeTcTBHM ¢ 0OMMMHU HETSIMH W TIPUHIIMIIAMEU CPEIHETO OOIIEro 00pa3oBaHUs COICPKaHHE
npeaveta «Xumus» (10 kmace, 6a30BbI ypOBEHb H3YUYCHHUS) OPUEHTHPOBAHO MPEHUMYIIECTBEHHO Ha
OOIIEKYJIBbTYpHYIO MOATOTOBKY OOYYarOUMXCs, HEOOXOAUMYIO UM JJIsl BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPHEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B JKM3Hb COIIMYMa, MPOAOIDKEHHsS OOpa3oBaHMs B Pa3IHYHBIX
o0JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CoCTaBIAOMMMHE TpeaMeTa «XUMHUS» SBISIOTCS 0a30BbId Kypc — «OpraHudeckas XUMHS»,
OCHOBHBIM KOMIIOHEHTOM COZEpKaHHUsI KOTOPBIX SIBISIOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA 3HAHMUH IO
opranudeckoi xumun. @opMHpPOBaHUE TaHHOW CUCTEMBI 3HAHUH NPU U3YYEHHUHU MIpeIMeTa 00ecreunBaeT
BO3MOXXHOCTh PacCMOTPEHHS] BCEr0 MHOT0oOpa3usi BEIIECTB HAa OCHOBE OOLIMX MOHSTHM, 3aKOHOB U
TEOPUN XUMHH.



CtpykTypa conepkanus KypcoB — «Opranuueckasi XuMus» c(opMHUpOBaHa B IPOTrpaMMe M0 XUMUHU
Ha OCHOBE CHCTEMHOIO MOJAXOJa K H3y4EHHIO Y4eOHOro Mmarepuana M OOYCIIOBJIEHAa HCTOPHUYECKU
O0OCHOBAHHBIM DPAa3BUTHEM 3HAaHUW Ha ONpEIENEHHBIX TEOPETHYECKUX YpOBHiX. Tak, B Kypce
OpPraHUYeCKOM XWMHHU BEUIECTBA PACCMATPUBAIOTCS Ha YPOBHE KJIACCUYECKOH TEOPHH CTPOEHUS
OpPTraHUYECKUX COCAMHEHHH, a TakKe Ha YPOBHE CTEPEOXMMHYECKHUX U JIEKTPOHHBIX IMPEJCTABICHUH O
cTtpoeHun BeuniecTB. CBelneHMs 00 H3ydaeMbIX B Kypce BELIECTBAaX JAlOTCA B Pa3BUTUM — OT
YIJIEBOJAOPOAOB 10 CIOXKHBIX OMOJIOTMYECKU AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XUMHU
MOJTy4YaloT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUsSI MEepBOHAYAIbHBIC
MPEJCTABICHUS O XUMHUYECKOHN CBS3U, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIECTB, 3aBUCIMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOH PEeaKIUH.

Enunas cucrema 3HaHMI O BaKHEMIIMX BeIIECTBaX, MX COCTaBe, CTPOEHUM, CBOWCTBaX U
NPUMEHEHHH, a TaKKe O XUMHUYECKUX PEaKIHsIX, MX CYHIHOCTH W 3aKOHOMEPHOCTAX MPOTEKAHUS
JOTIONHSETCS B KypCy JJIEMEHTAMHU COJCP)KaHUs, UMEIOIIMMH KyJIbTYpOJOTHYECKANH W TPUKIATHOU
XapakTep. OTH 3HaHMS CHOCOOCTBYIOT IIOHUMAaHHIO B3aUMOCBSI3M XUMHMHM C JIPYyTUMH HayKaMH,
pacKpbIBalOT €€ poJib B IO3HABATENbHOM M NPAKTUYECKOM JEsTEeIbHOCTH YEeIO0BEKa, CHOCOOCTBYIOT
BOCIIUTAHUIO YBAXEHHS K MPOIECCY TBOPYECTBA B 0OOJACTH TEOPUH M MPAKTUYECKUX MPUIIOKECHUH
XMMHH, TOMOTAIOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIMIECTBEHHO M JINYHOCTHO 3HAYMMBIX MpoOIIeMax,
CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATH HMH(GOPMAIMIO M NPUMEHATh €€ I IOINOJIHEHUS
3HAHUH, pELIeHUs MHTEIUIEKTYaIbHBIX M SKCIIEPUMEHTAJbHBIX HCCIENI0BaTEIbCKUX 3a4ad. B nenom
colepkaHue ydeOHOro rmpenmera «XHMHUS» JaHHOTO YPOBHA H3YYECHHS OPHUEHTHPOBAHO Ha
dbopMupoBaHHE y O0YYaIONIMXCS MHPOBO33PCHUYECKOW OCHOBBI IS MOHUMaHHUS (PHIOCOPCKUX HICH,
TaKUX KakK. MaTepHaJbHOE E€JAMHCTBO HEOPIaHMYECKOT0 M OPraHMYecKoro Mupa, oOYyCIOBIEHHOCTb
CBOWCTB BEILIECTB UX COCTABOM U CTPOECHHUEM, [TO3HABAEMOCTb MPUPOTHBIX SABJICHUH IMyTEM HKCIIEPUMEHTA
W pelICHUs] MPOTUBOPEUNH MEXKAYy HOBBIMH (PaKTaMHU M TEOPETHYECKHUMH MPEINOCHIIKAMH, OCO3HAHHE
pOJIM XMMHUU B PELIEHUH SKOJOTMYECKHX MpoOsieM, a Takke MNpodiieM cOepexeHus IHEPreTHUeCKUX
PECypCcoB, CHIPbS, CO3AaHUS HOBBIX TEXHOJOIMI U MaTepHUasOB.

B mulane pemieHus 3anad4 BOCIUTAHMSA, Pa3BUTHSA M COLMAIM3ALMU OOYYAIOUIUXCS HPUHATHIC
IporpaMMoOil TO XUMHH TOAXOJbl K OINpPENEeNICHHIO COJACpXAaHWS W IOCTPOSHHUS TpeaMera
peaycMaTpUBalOT (OPMHUPOBAHUE YHHBEPCATBHBIX YYEOHBIX NEHCTBHN, MMEIOUINX 0a30BOE 3HAYCHUE
JUI Pa3IUYHBIX BUJIOB JIESATEIBHOCTH: PELICHHUs Mpo0ieM, MOUCKa, aHalu3a U 00paboTKu MH(pOpMaIHH,
HEOOXOJUMBIX JUIsl TNPHOOPETEHHs OMbITa NPAKTUYECKOH M HCCIIEAOBATENbCKOM JesTeIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUN XUMUH.

B mpakTuke mpemnojaBaHWs XMMHW KaK Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs, TaKk W Ha
YPOBHE CpejHero oluiero oOpa3oBaHUs, MPU ONPEACICHUU COAEP)KATENIbHOW XapaKTepUCTUKHU Lienen
U3yYeHHsl TpeaMeTa HalpaBlICHHEM MEPBOCTENIEHHOW 3HAYMMOCTH TPAAMLIMOHHO TpHU3HAETCA
(dbopMHpOBaHHE OCHOB XMMHYECKOW HAyKH KaK O00JIACTH COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTUICCKOM
JEeSITeTPHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C METOINYECKOH TOUYKH
3peHMs TaKOM MOJIX0/ K ONPEIEICHHUIO 1esIel U3yUeHUs IPEMETA SIBJISETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUS TJIABHBIMM LENSAMU M3Y4YeHHUs HpeaMmera «XUMHS» Ha 06a30BOM
ypoBHe (10 k1.) sIBIsIIOTCA:

e (OopMHUpPOBAHME CHUCTEMbl XMMUYECKUX 3HAHUM KakK Ba)KHEHIEeH COCTaBISIOLICH €CTECTBEHHO-
Hay4YyHOM KapTHUHBI MHpa, B OCHOBE KOTOPOH JIeXKaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaJIbHbIE
3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE U IOHMMAaHUE CYIIIHOCTHU JOCTYIHBIX
000011IeHNII MHUPOBO33PEHYECKOT0 XapaKTepa, O3HAKOMIIGHHE C HUCTOpUEH HX pa3BUTHS U
CTaHOBJICHUS,

e (opMHUpOBaHME M pa3BUTHE TPEACTABICHUNH O HAYYHBIX METOJaX I[IO3HAHUS BELIECTB H
XUMHYECKHX peakluii, HEOOXOAUMBIX IJIsi NMPHOOPETEHUsT YMEHHH OPHUEHTHPOBATHCS B MHpE



BCICCTB MW XHMMHYCCKHX HBHGHHﬁ, UMeromux MECTO B HOpUPOAC, B HpaKTH‘ICCKOﬁ u
IOBCEIHEBHOM KU3HHU,

® Ppa3BUTUC YMCHI/If/'I A CIOCO00B ACATCIIbHOCTH, CBA3aHHBIX C Ha6JHOI[eHI/IeM 1 OOBsICHEHHUEM
XMMHMYECKOI'0 3KCIIEPUMEHTA, COOII0IEHUEM ITPABUII 0€30MaCHOr0 0OpAIEHHs C BEILECTBAMHU.

Hapsiny ¢ 3TuM, cojepkarenbHas XapakTEpUCTUKa LelNed M 3ajad HM3ydyeHUs IpeaMeTra B
mnporpaMmme 1o XMMHH YTOYHCHA WM CKOPPCKTUpPOBAHA B COOTBCTCTBUHM C HOBBIMH IMPUOPUTECTAMHU B
cucreMe cpenHero obmero oOpasoBaHus. CeroiHs B IpenojaBaHUM XUMHM B OoJbIIeH CTENeHU
OTAAETCS MPEANOYTEHUE MPAKTUYECKOH KOMIIOHEHTE CoJepXkaHHUs OOy4YeHHs, OPUEHTHUPOBAHHOM Ha
MOJITOTOBKY BBIIYCKHHUKA 00IIe00pa30BaTEeIbHOW OpraHU3alliy, BIAJCIONIETO HE HA0OpOM 3HAHMH, a
(YHKIIMOHATTFHOW TPaMOTHOCTBIO, TO €CTh CIOCOOAMHU M YMEHUSMHU aKTUBHOTO IOJIyYCHUS 3HAHHHA H
IMPUMCHCHUA UX B peaHBHOﬁ JKU3HHU OJ1d PCUHICHUS MMPAKTUYCCKUX 3aaaY.

B cBsi3u ¢ 3TUM 1pH M3ydyeHuU npeaMera «XUMHUA» TOMUHUPYIOIIEe 3HaueHUe IPUOOpeTatoT Takue
LeJIN U 3a/1a4H, KaK:

amanTanus OOy4aromuXcs K YCIOBUSM JWHAMHYHO DPAa3BHBAIOIIErOCs MHUpPaA, (OPMHPOBAHUE
WHTEJUIEKTYaJIbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOW K  CaMOOOpA30BaHHIO,  COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHATUIO IPAMOTHBIX PELICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEILLECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHHE y OOYYAIONIMXCS KJIFOYEBBIX HABBIKOB (KJIFOYCBBIX KOMIICTCHIIUM), HWMEIOIINX
YHUBCPCAJIbHOC 3HAYCHUC JIA PA3JIMYHBIX BUIOB JCIATCIbHOCTH. peICHUA HpO6JIeM, IIOMCKa, a”Hajiu3a u
00paboTku MHPOpPMALUU, HEOOXOAUMBIX JJIsl MPHOOPETEHUsI OMbITAa AEATENbHOCTH, KOTOpas 3aHUMAaeT
BaXHOE MECTO B IO3HAHMU XUMHHM, a TaKXKe A OLEHKH C IMO3UIMHA 3KOJOrMYecKoi 0e30macHOCTH
XapakTepa BIHUSHUS BEILECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M YEJIOBEKA U MIPUPOAHYIO CpENy;

Pa3BUTHUC TIO3HABATCIIBHBIX HWHTCPECOB, HWHTCIUICKTYAJIbHBIX W TBOPYCCKUX cnocoOHoCTEH
00yyaroImuxcs: ClOCOOHOCTH CAaMOCTOSITENILHO MPUOOpETaTh HOBbIE 3HAHUS 110 XMMHU B COOTBETCTBUH C
KU3HEHHBIMU MOTPEOHOCTSMH, UCIOIB30BATh COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJIOTHH JIJIsl TOUCKA
U aHaJIM3a y4eOHOW U HayYHO-TIOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO CO/IEP KAHMUS;

dbopMupoOBaHHE W pPa3BUTHE y OOYYAIOIIMXCS AaCCOIMATHBHOTO U JIOTMUECKOTO MBIIIJICHUS,
HaOJII0AaTeIbHOCTH, COOPaHHOCTH, aKKYpaTHOCTH, KOTOPble OCOOCHHO HEOOXOIMMBI, B YACTHOCTH, MPHU
IUIAHUPOBAHUM U ITPOBEIEHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHUE Y OOydYaromMXCs YOSKIEHHOCTH B TYMAaHHCTHYECKOM HANpaBIEHHOCTH XUMHH, €
BaXKHOM poJin B pCUICHUUN rJI100aJIbHBIX HpO6J’I€M pallMOHAJIBHOI0 MPUPOAOINOJIb30BaAHUSA, ITOIMOJIHCHUSA
HHEPreTUYECKUX PpECYpCOB M COXPAHEHUsS TPHUPOJHOTO PABHOBECHs, OCO3HAHMA HEOOXOAUMOCTH
OepeKHOTO OTHOIICHUS K IMPUPOJAE U CBOEMY 3/10pOBBIO, a TAK)Ke MPUOOPETEHUS OIbITa UCIIONIb30BAHUS
IMOJIYUYCHHBIX 3HAaHUH IJId TIPUHATUA TPaMOTHBIX peIHeHI/II\/’I B CUTyaluAX, CBA3AHHBIX C XUMHUUYCCKUMHU
SIBJICHUAMMU.

B yueOHOM 1utaHe cpenHero oOmiero oopazoBaHMs MpeaMeT «XUMHUsI» 6a30BOr0 ypoBHS BXOAMT B
COCTaB MpeIMeTHOH obsacTu «EcTecTBeHHO-HAYYHbIE TPEIMEThIY.

OO111ee 4ynciIo 4acoB, OTBEIEHHBIX JJI U3YUYEHUsI XUMHH, HAa 0a30BOM YPOBHE CPEIHETO 0OIIEro
obpazosanus, B 10 kiracce —68 yacos (2 yaca B HeIEIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudyeckne 0OCHOBBI OPraHU4YeCKOM XUMHHU

IIpenMer opraHM4YecKoil XMMHUU: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJIYYCHUHM HOBBIX
BEIIECTB U MaTepHalloB. Teopus cTpoeHus: opraHndeckux coequHeHuii A. M. bytineposa, €€ oCHOBHbIE
nosioxkeHus. CTpyKTypHble (OpPMYJIbl OpPraHMYECKHX BEIIECTB. | oMoyiorusi, n3omepusi. XUMHUYECKas
CBSI3b B OPraHUYECKUX COECIMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

IIpencraBnenue o KiacCUpUKAMM OpraHMYeCKUX BemlecTB. HoMeHkaTypa OpraHMuecKux
COeMHEHMI (CHCTeMaTHuecKas) M TPHBHAIbHbIC Ha3BaHMsl BAXKHEHIIMX IPEICTABUTENICH KIIAcCOB
OpPraHUYECKHUX BEILECTB.

OKClepUMEHTAJIbHbIE METOJbl H3Y4YEHMsI BELIECTB M HUX MPEBPALLIEHUI! O3HAKOMJICHHE C
o0Opa3llaMu OpPraHMYEeCKUX BELIECTB W MaTepuaJlaMd Ha HMX OCHOBE, MOJETUPOBAaHHE MOJIEKYII
OpPraHUYeCKUX BEIECTB, HAOJIIOAECHUWE M ONHUCAHHE JAEMOHCTPALMOHHBIX OIBITOB IO HPEBPALICHHIO
OpPraHMYeCKUX BEIICCTB MPU HarpeBaHuM (IUIaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKU psifl. MeTaH U 3TaH — IPOCTEHIINE IPEICTaBUTENIN
aKaHoB: (M3MYECKUE U XMMHUYCCKHE CBOWCTBA (peaklWH 3aMELICHUs U TOPCHHs), HaXOXKICHHE B
MIPUPOJE, TIOJYYCHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH psiA. OTUIEH U NPONWIEH — MpOoCTeHIIne
NPEACTAaBUTENIM  alKeHOB. (M3MYECKHMEe ¥ XHUMHYECKHME CBOWCTBa (peakiuu T'HIPUPOBAHUS,
raJoreHUpOBaHMs, TUAPATAINH, OKUCICHHS ¥ TOJMMEPU3aIiN), TOJTyIEeHHE U IPUMEHEHHE.

Anxaauensl: OyragueH-1,3 u metundyrtaauen-1,3: crpoenue, BaKHEHIIMEe XUMUYECKHUE CBOWCTBA
(peakuus momumepu3aiun). [lomydeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

AJKUHBI. cOCTaB U OCOOEHHOCTU CTPOEHHMS, TOMOJOTUYECKMH psii. ALIETUIEH — MPOCTEHIINHA
NPE/ICTaBUTENIb AIKHHOB. COCTaB, CTPOCHHE, (HU3MYECKHEe W XHMHUYECKHE CBOWCTBA (peakiuu
THIPUPOBAHUS, TaJIOTEHUPOBAHMS, THAPATAIMH, TOPSHUS), TIOJIy4YCHNUE W IPUMCHEHHE.

Apenbl. ben3on: cocraB, cTpoeHHe, (U3MYECKUE U XHMHYECKHE CBOWCTBAa (peakuuu
raJoOreHUpPOBaHMs U HUTPOBAHMUS), MOJy4CHUE U IPUMEHEHUE. T01y01: cocmas, cmpoenue, (uzuyeckue
u xumuyeckue ceovcmea (peakyuu 2anoceHUposaHus U HUMPOBAHUA), NOAYUeHUe U NPUMEHEHUe.
TokcuuHOCTH apeHOB. 'eHeTHUecKas CBA3b MEXKAY YIVIEBOJAOPOIaMH, NPUHAMAIEKAIIUMHU K Pa3InIHbIM
KJIaccaM.

[IpupoaHbie HCTOYHUKHU YTIEBOAOPOAOB. [IpupoaHbiii ra3 u nonytHele HedTaHbIe Ta3bl. HedTh 1
e€¢ mpoucxoxaeHue. CrocoObl mepepadOTKHM He(PTHU: TMEPeroHKa, KPEeKHHTr (TepMUYECKUIA,
KaTaJIUTUYeCKuil), muposus3. [IpoayKkTsl nepepaboTki HedTH, MX MPUMEHEHHE B IPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib U MPOyKTHI €r0 MepepadoTKH.

OKCIEPUMEHTAIbHBIE METOJbl W3Y4YEHHUs BEIIECTB M HX INPEBPAIICHUNA. O3HAKOMIICHHE C
oOpa3llaMu IUIacTMace, KaydykKoB M pe3uHbl, kojulekuuu «Hedtes» u «Yromp», MojenupoBaHHe
MOJIEKYJl YTJIEBOJOPO/IOB M TaJIOTCHONPOM3BOJHBIX, NMPOBEACHUE MPAKTHYECKOW paloThl: MOTydeHUe
STHJICHA U U3yYEHHUE €0 CBOMCTB.

Pacuérurie 3amaun.

Bbrunicnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOTHOTO
BEIIECTBA WM MPOAYKTa PEAKIMU IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX
BEI[ECTB WU MPOJIYKTOB PEAKIINH).

Kuciaopoacoaepxaiye oprann4yecKue CoeIuHEHUs!




IIpenenbHble OJHOATOMHBIE CIIUPTHI. METaHON U 3TAaHOJI. CTPOeHHE, GU3NYECKUE U XMMHUYECKUE
cBoicTBa (peakuuMu C aKTHBHBIMH METaJUIAMH, TallOTCHOBOAOPOJIAMH, TOpPEHHE), IMPUMEHEHHUE.
BonoponHele ¢Bsi3M MEXIAy MOJEKYJIaMH CHUPTOB. JIEHCTBHE METAaHOJA M 3TAaHOJIA HAa OpPraHu3M
YeJI0BEKa.

MHoroaToMHble€ CHMPTHI. DTUICHIVIMKOIb U INIMLEPUH. CTPOEHHUE, (pu3nueckre U XMMHUYECKHUE
cBOMcTBa (B3aMMOJICHCTBUE CO HICJIOYHBIMU METallaMM, Ka4eCTBEHHAsl peakids Ha MHOTOaTOMHBIC
ciupthl). JlelicTBHE Ha OpraHU3M YesioBeKa. [[puMeHeHNe MIMIepUHA 1 STHIICHTJTUKOJISL.

@eHo: cTpoeHHE MOJEKYJbl, (PU3MYECKHe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoIa.
[Ipumenenue denomna.

Anbrerunpl M kemoHsl. POpMaNbAETHII, alleTAIBICTHA. CTPOCHHE, (PU3UUECKUE M XUMHUYECKHUE
cBoicTBa (peakiuMu OKHCJICHMS M BOCCTAaHOBIJICHHS, KA4yeCTBEHHBIC pEAKIMH), MOJY4YCHHE U
IIPUMCHEHHE.

OnHOOCHOBHBIE IIpeJie/IbHbIE KAapOOHOBbIE KHCIOTHI. MypaBbuHash M YKCYCHasi KHUCIJIOTHI
CTpoeHHE, (HU3MYCCKHE W XMMHUYCSCKHE CBOWCTBAa (CBOMCTBA, OOLIME Ui Kiacca KHUCIOT, pPeaKius
srepuduKaImu), MoJy4YeHHe U npuMeHeHne. CTeapuHOBasi U OJICMHOBAsE KHCJIOTHI KaK MPEICTaBUTEIIH
BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

Crnoxuble 3¢Upbl Kak MPOU3BOAHbIE KApOOHOBBIX KHUCIOT. ['uaponau3 cioxHbX 3¢upos. XKupsl.
I'mpponus xupos. [IpuMeneHne xxupoB. bruosnorudeckas posb KUPOB.

VYrieBonsl: cocraB, KiaccuuKaius yrieBoioB (MOHO-, IU- M Tonucaxapuibl). [Jrokoza —
IPOCTEHIIMIA MOHOCAXapu: OCOOCHHOCTH CTPOEHUS MOJIEKYJIbl, (U3NUYECKHE U XUMHUYECKUE CBOMCTBA
(BzaumoneiictBue ¢ ruapokcuaom meau(ll), oxkucnenne ammuauHbiM pactBopoM okcuaa cepeopa(l),
BOCCTAHOBJICHHE, OPOXKECHUE TJIFOKO3bI), HAXOKACHUE B MPUPOJC, IPUMECHEHHE, OMOJIOTHYECKAs POJIb.
®otocuHTe3. PPyKTO3a KAaK H30MEP TIIFOKO3BI.

Kpaxman wm nemnono3a kKak npupoiaHble nonuMepsl. CTpoeHHMe Kpaxmajla M LEJUIFOJIO3BL.
dusnyeckue 1 XMMHYECKHE CBOICTBA Kpaxmaiia (TMpoJIi3, Ka4eCTBEHHAs PEaKLUs C MOJ0M).

DKcIepUMEHTAIbHBIE METOAbI U3YUEHHS BEIIECTB U WX MPEBPALCHUI: TPOBECHUE, HAOII0JIeHUE
U OIMCAaHHE JIEMOHCTPAlMOHHBIX ONBITOB. TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIHUHU OJHOATOMHBIX
ciiuproB  (okuciaenue staHona okcugoM Memu(ll)), MHoOroaToMHbIX CcrHpPTOB (B3aMMOJCHCTBHE
rmunepuHa ¢ rugpokcuaoM Mmeau(ll)), ampaernnoB (OKMCIeHHME aMMHAYHBIM PAacTBOPOM  OKCHIA
cepebpa(l) u ruapoxcunom meau(ll), B3anmozericTBre kpaxmaia ¢ HOIOM), IPOBEACHUE MPAKTUIECKOM
paboThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnele 3anaum.

Bbrunicnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBA MCXOTHOTO
BEIIECTBA WM MPOAYKTa PEAKIMU MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJHBIX
BEIIIECTB WU MPOAYKTOB PEAKIIHN).

A3oTcoaepxaliue OpraHu4ecKkme CoeJMHEeHUsI.

AMUHOKHCIIOTHl Kak aM@OTepHble OpraHuyeckue coeauHeHus. Puznyeckue W XUMHUYECKHUE
CBOMCTBa aMUHOKHCIIOT (Ha MpUMepe TIHIUHA). bronorndeckoe 3HaueHHEe aMHUHOKHCIIOT. [1enTHIbI.

benku kak npupoIHbIE BEICOKOMOJIEKYJISIPHBIE COeIMHEHUS. [lepBryHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa 06enkoB. XMMHUECKHE CBOMCTBA OEIKOB: THIPOJIN3, ACHATYpalus, KaUeCTBEHHbIE pEaKIIUM Ha
OemnKu.

DKcIepUMEeHTaIbHbIE METO/Ibl M3yUEeHHUs BEILECTB U MX MPEBpAIleHUil: HaOI0JeHUe U ONMCaHHe
JI€MOHCTPALIMOHHBIX OIBITOB. I€HATypalLus OEIKOB IIPU HAarPEeBaHUH, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokomosieKyIsipHBIEe COeIHHEHHA

OCHOBHbIE TIOHATHUSA XUMHHM BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI. MOHOMEp, IHOJIUMEp,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJIMMEpPHU3alluU, CPEedHSAs MOJIEKyJspHas macca. OCHOBHBIE METOJbI
CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN — IOJTMMEPU3ALNS U TOJUKOHACHCALU.



DKCHEepUMEHTAJIbHBIE METOABl HM3Y4YCHHS BEIIECTB M HX MPEBPALICHUH. O3HAKOMJICHHE C
o0pa3aMu IPUPOTHBIX K UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAy4yKOB.

MexnpeaMETHBIE CBSI3H.

Peanmuzanmss MeXNpenMETHBIX CBsA3ed NpH W3ydeHWH opranumdeckod xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 MCIOJIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSATHH,
SIBJISIFOILIMIXCSI CHCTEMHBIMH JIJISl OTJICIIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO1Iue ecTeCTBEHHO-HAYYHbIC TOHSITHUS: SIBICHHE, HAay4yHbIH (DakT, TMIIOTE3a, 3aKOH, Teopus,
aHaIM3, CHHTE3, KiIacCU(UKALMs, NEePHOANYHOCTh, HAONIONCHHE, W3MEpPEHHEe, OSKCIEPHMEHT,
MO/JICTTUPOBAHHUE.

dusuka: marepusi, SHEpPrusi, Macca, aTroM, 3JCKTPOH, MOJICKYJa, SHEPreTUYCCKHH YpPOBEHb,
BEILIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHHE BELICCTBA, (PM3MYCCKHE BEIMYUHBI U CIHHUIIBI HX
U3MEpEHUSI.

buonorus: xierka, opranusM, Ouwocdepa, oOMeH BemecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTMYECKU aKTHBHBIC BellecTBa (OCIKH, YIIICBOIbI, )KHUPbI, HEPMEHTHI).

['eorpadusi: MUHEPAJIbI, TOPHBIC TIOPO/IbI, TOJIC3HBIC UCKOMIAEMBbIE, TOILIIMBO, PECYPCHI.

TexHonmorus: NHUIIEBBIC MPOAYKTHI, OCHOBBI PAMOHAIBHOTO MHTAHHS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHBIE W KOCMETHYECKHE TIIpernapaTrhl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

IINTIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJabTaTaM OCBOEHHUS OOYHYaIOUIMMHUCS MPOTrPaMM
cpemHero ooOmiero o0pa3oBaHUS (TMYHOCTHBIM, METAlpEeIMETHBIM U TpeAMEeTHhIM). Haydno-
METOJIMYECKON OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS IPOrpaMM CpPEIHEro
o01ero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTCTBMM C CHCTEMHO-IEATENBHOCTHBIM ITOAXO0I0M B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB
OCBOCHMA MpeaMmeTa «XHMHUS» Ha YpOBHE CpeIHEro o0Imero oOpa3oBaHMs BbIJENEHBI CIIEAYIOIINE
COCTaBJISIOLIHE!

OCO3HaHUE OOYYaIOIIUMUCS POCCUMCKON TPaKIaHCKOM UIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIETICHHUIO;

HaJIMYMe MOTUBAIIUH K 00yUEHUIO;

LIeJICHANIPaBICHHOE pa3BUTHE BHYTPEHHUX YOEXKJIEHUN JUYHOCTH Ha OCHOBE KIIIOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJUINii 0a30BOI HAYyKU XUMUH;

TOTOBHOCTb U CHOCOOHOCTh OOYyYaroIUXcsi PYKOBOJICTBOBATHCA B CBOCH JESATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYITMMH LEJIOCTHOM CHCTEME XUMHUYECKOTro 00pa3oBaHus;

HaJM4ue MPaBOCO3HAHUS 3KOJOTUYECKOW KyJIbTYyphl M CIIOCOOHOCTH CTAaBUTH II€NIM U CTPOUTH
KU3HEHHBIE TUTaHBbI.

JIMYHOCTHBIE pe3yNabTaThl OCBOCHUS MpeaMeTa «XHMHA» JIOCTUTAIOTCA B €AMHCTBE Y4EOHOH M
BOCIIUTATEIBbHON JESITEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMH, COLIMOKYJIBTYPHBIMH, JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH U HJ€aJaMU POCCUHCKOrO TIpa)kJaHCKOro OOINeCTBAa, HMPUHATBIMU B
obmiecTBe HOpMamMM M MpaBUIAMHU HOBEJEHMS, CIOCOOCTBYIOUIMMHU HpoOIeccaM CaMOIO3HAHMS,
CaMOPa3BUTHUSI U HPABCTBEHHOT'O CTAHOBJICHHUS JIMYHOCTH O0YUaIOIINXCSl.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHUS IMpeIMETa «XUMHI» OTPakaloT c(pOpMUPOBAHHOCTH OIBITA
MO03HABATEIbHON U NPAKTUYECKOH AEATeNIbHOCTH 00YUYaIOLIMXCs MO pealn3alliy IPUHATHIX B 00IIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH!



1) rpaaaHCcKOro BOCIIMTAHUS:

OCO3HaHUs 00YYAIOIIUMHUCS CBOUX KOHCTUTYIIHOHHBIX MPaB U O0S3aHHOCTEH, YBAXKECHHS K 3aKOHY
Y TIPABOTIOPSIKY;

MPeICTAaBJICHHS O COLMAIbHBIX HOPMaX U MpaBUIaX MEXJINYHOCTHBIX OTHOIIIEHUN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKON [EATEIbHOCTH MPHU CO3JAHUU YYE€OHBIX IMPOEKTOB,
pelIeHnr yueOHbBIX U MO3HABATEIBHBIX 33124, BRITIOJHEHUN XUMUYCCKUX IKCIIEPHUMEHTOB,;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPCHHSI, JIOTHKY M apryMEHTBI IPYTHX TpU
aHaJIM3€e pa3INYHbIX BUJOB YU€OHOU EATEIbHOCTH,

2) NIATPUOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIIICHHUS K UCTOPUIECKOMY M HAyYHOMY HACJICTUIO OTCUECTBEHHOU XUMUH;

YBOKEHHUS K MPOIECCY TBOPYECTBA B OOJACTA TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XUMUH,
OCO3HaHHUSl TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pe3ysbTaT JJIMTENbHBIX HAONIONEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAJIbHBIX MOMCKOB, TTOCTOSIHHOTO TPyAa YUE€HBIX U IPAKTHKOB,

WHTEpeca W TO3HABATEILHBIX MOTHBOB B TIOJYUYEHUHU U IMOCJICIYIOMEM aHAIU3e MHPOPMAIUH O
MEPEIOBBIX JOCTIKCHUSX COBPEMEHHON OTCUECTBEHHON XMMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBECHMS;

CIIOCOOHOCTH OIIEHUBATh CHUTYaIldd, CBS3aHHBIC C XWMHUYECKUMHU SIBJICHHSIMH, W TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH,

TOTOBHOCTH OLIEHWBAaTh CBOE TIOBEJACHHE U TMOCTYINKM CBOMX TOBapHIled ¢ TO3HUIHMA
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX MOCTYIIKOB,;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

MOHUMAaHMUsI I[IEHHOCTEW 3J0poBOro M  Oe3omacHOro oOpa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUSI K COOCTBEHHOMY (DPM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIOICHUS TIPaBHJI 0€30MacHOr0 OOpaIeHHs C BEIIeCTBaMHU B OBITY, TIOBCETHEBHOM KU3HU U B
TPYJOBOH JEATEeIHHOCTH,

MMOHWMAHWSI [IEHHOCTH TPABWJ WHIWBHYATLHOTO W KOJUICKTUBHOTO O€30MacHOTO IMOBEACHHS B
CUTYAIUSAX, YTPOIKAIONTUX 3I0POBBIO U KU3HU JIFOJICH;

OCO3HAHMS TIOCICJACTBHIA W HENPUSATHS BPEIHBIX TPUBBIUEK (YIMOTPEOJICHHS —AJKOTOJS,
HapKOTHKOB, KYpEHHUSI);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHKATUBHOW KOMITETEHTHOCTH B Y4€OHO-HCCIICIOBATEIILCKON JIEATSIIEHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKON U IPYTUX BHUJIAX JIEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE YYacCTHE B PEIICHUH MPAKTUYECKHUX 3a7au COIMAIBHON HAIMPaBICHHOCTH
(B paMKax CBOEro Kiracca, IIKOJIbI);

WHTEpeca K MPAKTHYECKOMY W3YYCHHIO Mpodeccrii pa3iMyHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHUS MTPEIMETHBIX 3HAHUN TI0 XHUMHH;

YBKEHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOH NeATeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIUBHUAYAJTBHON TpPAaCKTOpUU OOpa3oBaHUs, OyayIIeH
npodeccud W peanm3aliil COOCTBCHHBIX JKU3HEHHBIX ITUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUU, HHTEPECOB U OTPEOHOCTEH 00I11eCTBa,;

6) 3K0JIOrHYecKOro BOCHUTAHMS:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIIECHHUS K MPUPOJE, KaK HCTOUYHUKY CYIIECTBOBAHUS JKU3HU
Ha 3eMIIe;

MOHUMAHMS TJI00ATBHOTO XapaKTepa OJKOJOTHYECKUX MPOoOJeM, BIHUSHHUSA HKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON M COLMAIILHOM CPENBI;

OCO3HaHUsI HEOOXOJAMMOCTH HCHOJb30BaHUS TOCTWKEHUH XMMHHM JJIs pElIeHUs BOIPOCOB
paIoOHaIBLHOTO MPUPOAOIIOIL30BAHNUS;



AKTUBHOT'O HEMPUATHS JACHCTBHI, MPUHOCIIIUX BPE] OKpPY)KaIOUIEH MPUPOJHON cpene, YMEHHs
MPOTHO3UPOBATh HEONATOMPHUATHBIE IKOJIOTUYECKUE MOCIEACTBUS NPEANPUHUMACMbIX NEHCTBUN U
MpeA0TBpalIaTh UX;

HaJu4usl  Pa3BUTOTO  SKOJOTMYECKOrO  MBIIUICHHs, HKOJOTMYECKOM  KYJbTYpbl, OIBbITA
NEATEIbHOCTH HKOJIOTMYECKON HAIMPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU B MO3HABATEIBHOM,
KOMMYHUKAaTHBHOH ¥ COLMAJIBHOW MPAKTUKE, CHOCOOHOCTH M YMEHHS AaKTHBHO MPOTHBOCTOSTH
uaeosoruu xemodoouu,

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOILETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAyKH U OOILECTBEHHOW MTPaKTUKU;

MOHMMAaHUS CIICU(PUKN XUMUH KaK HAYKH, OCO3HAHUS €€ poiH B POPMUPOBAHUH PAIIIOHAIEHOTO
HAyYHOTO MBIIUICHHUS, CO3JJaHUH IEJIOCTHOTO IPEACTaBICHHsI 00 OKPYXKAalolleM MHpE KaKk O €IMHCTBE
MPUPOJBI U YeJIOBEKa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEHICHUH IPOoOJieM COXpaHEHUs
IIPUPOJIHOTO paBHOBECHS,

yOSKAEHHOCTH B 0COOOH 3HAYUMOCTH XHMHH JUIsi COBPEMCHHON IMBWIM3AIMH. B €€
TYMaHUCTHUYECKOW HAIIPaBICHHOCTH M BAYKHOW POJIM B CO3/1aHUU HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI,
pElIeHUU TI00aNbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, IHEPreTUUYECKOIA,
MUIIEBON M SKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEIULMHBI, 00ECIIEUEHUH YCIOBUN YCHEIIHOIO
TpYJa U SKOJIOTMUeCKH KOM(DOPTHOM KM3HU KaXKJI0T0 YieHa OOIIEeCTBa,

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: TOHUMAHUA CYIIHOCTH METOJOB MO3HAHHUS, UCIIOIb3YEMBIX
B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOIb30BAaTh MOJMydaeMble 3HAHUS AJISl aHaTu3a U 00BSCHEHUS
SBJICHUI OKPY)KAIOIIETO MHpa M MPOUCXOJAIINX B HEM W3MEHEHH, YMEHHUS AelaTh 00OCHOBAaHHBIC
3aKJIIOUYEHHUs] Ha OCHOBE HAYYHBIX ()aKTOB M MMEIOUIMXCS JAHHBIX C LENbI0 MOJY4YE€HUS JOCTOBEPHBIX
BBIBOJIOB,;

CIOCOOHOCTH CaMOCTOSITENIbHO HCHOJb30BaTh XMMUYECKHE 3HAHUS Ul PELIeHHs IMpodsieM B
peaIbHBIX KU3HEHHBIX CUTYALMSIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENMPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpPa30BaHUIO, K aKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOCHHOCTSM Tpy/ia B pa3IuyHbIX chepax npodhecCHoHaIbHON AeITEeIbHOCTH.

METAINPEIMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3ysbTaThl OCBOCHUS Y4YEOHOro mpeamera «XHMHS» Ha YPOBHE CPEIHEro
00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBIC IS (OPMHpPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIMXCS  MEXIUCIUIITMHAPHBIC
(MexTipeIMeTHBIC) OOIICHAYYHbIC TOHSITHS, OTPAKAIOIIUE IEIOCTHOCTh HAYYHOW KApTHHBI MHpa U
creru(UKy METO/I0B TIO3HAHMS, UCTIOIB3yEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO, SJHEPIHS,
SIBIIGHUE, TIPOLIECC, CUCTeMa, HAYYHBIH (PaKT, MPHUHIIUII, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcIeI0BaHNe, HAOI0ICHHE, H3MEPEHHUE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCaJIbHbIC yueOHbIe JeicTBUs (MO3HABATENIbHBbIC, KOMMYHUKATHBHBIC, PETYJISATHBHBIC),
oOecneunBaromue ¢GopMupoBaHue (GYHKIMOHAIBHOW TPAMOTHOCTH U COLMAIBHON KOMIIETEHIIMH
oOyJaronuxcs;

CIOCOOHOCTh 00yyaromuxcs HCII0JIb30BATh OCBOCHHBIE MEXIUCIUIIITMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJIbHbIE ydeOHbIE NEHCTBUS B MO3HABATEIbHONW M COLIMAIBHON
MIPaKTHKE.

MertanpenMeTHple  pe3yJabTaThl  OTPAKAOT  OBNAJACHHE  YHUBEPCATBHBIMH  Y4COHBIMH
MO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU ACHCTBUSMHU.

OBiaieHHe YHUBEPCAJIbHBIMYU Y4eOHBIMHU MO3HABATEIbHBIMHU AEHCTBUAMM

1) 6a3oBbIe JJOrHYecKHe AeHCTBHS



CaMOCTOSITENILHO ~ (JOPMYJIMPOBAaTh M aKTyaJIu3HpoBaTh  MpoOieMy, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIeNIATh LEeNIN ACSATEIbHOCTH, 3aaBas MapaMeTpbl U KPUTEPUH MX JOCTHKEHHUS, COOTHOCHTH
Pe3yabTAThI JESATEIBHOCTH C TIOCTABICHHBIMU LIETSMH;

HCIOJIb30BaTh P OCBOCHUHU 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIICHUS — BBIACIATh XapaKTEepHbIE
MPU3HAKY MOHATUN M YCTAHABJIMBATh MX B3aWMOCBS3b, UCTOIB30BATH COOTBETCTBYIOLINE MOHATHUS IS
OOBSICHEHUS! OT/ACTBHBIX (PaKTOB U SIBJICHUM,

BbIOMPATh OCHOBAHUS Y KPUTEPUH JUISI KJIAaCCU(DUKALIMYU BEILECTB U XUMUYECKUX PEaKIHii;

yCTaHaBJIMBATh IPUYMHHO-CIIEJICTBEHHBIE CBSA3U MEX/Y U3y4aeMbIMH SBJICHUSIMM;

CTPOUTH JIOTUYECKHE PACCYXICHUs (MHAYKTUBHBIC, JCIYKTUBHBIC, 110 AQHAJOTUH), BBIIBIISATH
3aKOHOMEPHOCTH M TPOTHUBOPEYHS B PACCMAaTPUBAEMBIX SBJICHUAX, (POPMYJIHMPOBATH BBIBOABI M
3aKIIIOYECHHUS;

HNPUMEHSTH B IPOLIECCe MMO3HAHHMS, HCIONIb3yeMbIe B XUMUU CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBBIBATh MOJICIBHBIC MPEJCTABICHHS — XUMHYCCKUN 3HAK (CHMMBOJ) 2JIEMEHTA, XUMHUYCCKAsI
dbopmyrna, ypaBHEHHE XHMHUYECKOH peakmuu — TPH pEIICHUH YYeOHBIX IIO3HABATENBHBIX H
IIPAKTUYECKHX 3ajay, IPUMEHATh Ha3BaHHbIC MO/IEIIbHbIC NIPE/ICTABICHUS JIUIsl BBIIBICHUS XapaKTEePHBIX
IIPU3HAKOB U3y4aeMbIX BEIIECTB M XMMHUECKUX PEAKLUI.

2) 6a30BbIe HCCIEI0BATEIBLCKHE IEHCTBHS

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

(GbopMyaMpOBaTh LIEIM U 33J]a4d UCCIIEOBAaHUS, UCIIOJIb30BaTh [TOCTABICHHBIE U CAMOCTOSTEILHO
c(opMyIHpPOBaHHBIE BOMNPOCHI B KayecTBE MHCTPYMEHTA IMO3HAHUS M OCHOBBI JJs (POPMHUPOBAHUSA
THITOTE3BI 110 TIPOBEPKE MPABUIBHOCTH BBICKAa3bIBAEMBIX CYKICHUH,;

BJIQJIETh HABBIKAMH  CAMOCTOSITEJIHHOTO  IUIAHMPOBAHWUS WM TIPOBEIEHHUS  YUYCHHUYECKUX
HKCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsS HAOMIOAATh 3a XOJOM HPOIECCa, CaMOCTOATENIbHO
IIPOTHO3UPOBATh €T0 Pe3yibTaT, GOpMyIHPOBaTH 000OIIEHUS U BBIBOBI OTHOCUTEIIBHO JIOCTOBEPHOCTH
Pe3yJIbTaTOB UCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBII OTUET O MpoJIeIaHHON padoTe;

NpUOOpETaTh ONMBIT YUYEHHYECKOW HMCCIIEOBATENBCKON M TMPOCKTHOW NEATENHHOCTH, MPOSBISATH
CMOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEIFHOMY TIOMCKY METOJOB PEIICHUS MPAaKTHUYECKUX 3a/ad,
MIPUMEHEHHIO Pa3IMYHbIX METOJIOB IO3HAHUS.

3) pab6ora ¢ undopmManuei:

OPHMEHTHPOBAThCS B PA3IMYHBIX UCTOYHHMKAX WH(opMmanuu (HaydyHO-MOMyJsipHAs JIUTeparypa
XMMHYECKOTO COZICPIKaHMs, CIIPABOYHBIC IOCOOHS, pecypchl HTepHeTa), aHaIM3UPOBATh HHPOPMAIHIO
pa3NUYHBIX BUAOB M (GOPM MPEICTABICHMSA, KPUTUUYECKH OLEHUBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEUUBOCTD;

(OopMyYIHPOBATH 3aMPOCHI i IPUMEHSTH pa3IMYHbIE METOBI TIPU MMOMCKE M 0TOOpE HH(OpMAIHH,
HEOOXOIUMO TSl BBITTOJTHEHHS YUeOHBIX 33124 ONpPeeIEHHOTO THTIA,

npuoOpeTaTs OMBIT HCIOJB30BaHUA HMH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJOTHH H
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpATh ONTUMANbHYIO (OpPMY TPEACTaBICHUS HWHPOPMAIH (CXEMBI,
rpaduKu, TUarpaMmbl, TaOJIHUIBI, PUCYHKH U IPYTHE);

UCTOJIb30BaTh HAYUHBIHA SI3bIK B KAaUeCTBE CPEJCTBA IpU paboTe ¢ XMMHUYECKOW MH(OpMaIue:
NPUMEHATh MEXNpeAMeTHble ((pusnyeckue W MaTeMaTW4ecKue) 3HaKH W CHUMBOJIBL, (DOpMYIIBI,
a00peBHaTyphl, HOMEHKIIATYDPY,

UCIOJIb30BaTh U IPe0OpPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HAIJITHOCTH.

OBJaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU

3a7aBaTh BONIPOCHI IO CYHIECTBY OOCYXIaeMOil TeMbl B XOJ€ IHajora W/Wiv JUCKYCCHH,
BBICKa3bIBaTh UIEH, (POPMYJIMPOBATh CBOM MPEAJIOKEHHUSI OTHOCUTEIIBHO BBINOJHEHHS MPEASIOKEHHON
3ajjauy,



BBICTYIIATh C TMPE3CHTAIlMEH pPe3yJbTaTOB IO3HABATEIBHOW JEATEIBHOCTH, IOJYYCHHBIX
CaMOCTOSITEJIHO HJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBIMOJHCHUHM XUMHUYECKOTO 3KCIIEPHUMEHTA,
MPAaKTUYECKOH pabOThl MO HCCICIOBAHMIO CBOWCTB M3Y4YaeMbIX BEIICCTB, pealu3allii yd4eOHOTO
npoekta ©  (QOPMYJHPOBaTh BBIBOABI 0 pe3yjibTaTaM MPOBEAEHHBIX HCCIEAOBAHUN MyTEM
COTJIaCOBAHUS MO3MIIUHI B X0/1€ 00CY)KIACHUSI U OOMEHA MHEHHUSIMH.

OgJajieHNe YHUBEPCAJILHBIMH PEeryJsiTHBHBIMU J1€HCTBUSIMH

CaMOCTOSITENIHO  IUIAHUPOBATh M OCYILICCTBIATH CBOIO IIO3HABATEIBHYIO JICSITEIBHOCTH,
ompenessist €€ IeaM W 3a7adyd, KOHTPOJIUPOBATH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeiaraeMblil aITOPUTM JACHCTBUI TPH BHIMOJHCHUU YUECOHBIX U UCCIIC0BATEIbCKHX 3a/1a4, BHIOUPAThH
HaubOosee 3(pPEeKTUBHBIN cIOCO0 WX pemieHHs] ¢ Y4ETOM MOJYYCHHUs HOBBIX 3HAHWN O BEIIECTBAX U
XUMHYCCKHX PEaKIUsIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[IpenmeTHbIe pe3yIbTaThl OCBOSHUS Kypca «OpraHuyeckasi XUMUS» OTPaXkKaloT:

chOopMHPOBAHHOCTh TPEICTABICHUI O XHMHYECKOH COCTABIISIOIICH ECTECTBEHHO-HAYYHOU
KapTHHBI MUPA, POJIM XUMHU B MIO3HAHUU SIBICHUI IPUPO/IbI, B (POPMUPOBAHUU MBIIUICHUS H KYJIbTYPbI
JUYHOCTH, e€ (YHKIIMOHAJIBHOW TIPaMOTHOCTH, HEOOXOAMMOW JUIS PEIICHUS MPAaKTUUECKUX 3a7ad |
9KOJIOTHYECKH 000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U IIPUPOTHOM Cperie;

BJIQJICHUE CHUCTEMOIl XMMHYECKUX 3HAHHW, KOTOpas BKIIOYACT: OCHOBOIOJIATAFOIIME MOHSATHS
(xuMHYeCKuil  3JEMEHT, aroM, OJEKTPOHHAas O00O0J0YKAa aroma, MOJIeKyJia, BaJCHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XUMHUECKasl CBsA3b, CTPYKTYpHas (opmyna (pa3BEpHyTasi U COKpaIIEHHAs),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YIJICpOIHBINA CKeleT, QyHKIMOHANbHAS TPYIIa, pauKal,
M30MEpHs, U30MEPHI, TOMOJIOTHIECKUH PSIJ], TOMOJIOTH, YIJIIEBOJOPOJBI, KHCIOPOA M a30TCO/EpIKAIINe
COEIMHEHUSI, MOHOMED, TOJIUMEp, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYIISIPHBIE COCAMHEHHUS); TEOPUU U
3aKOHbI (TeopHs CTpOeHMs OopraHuueckux BemecTB A. M. ByriepoBa, 3aKOH COXpaHEHHsS MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUAN SI3bIK XMMHH; MHUPOBO33PCHUYCCKUE 3HAHHUS, JISKAIIUEe B
OCHOBE MOHMMaHHS MPUYNHHOCTH H CUCTEMHOCTH XMMHYECKUX SIBJICHUH, (PaKTOJIOTUUECKHE CBEICHHS O
CBOMCTBax, cOCTaBe, MOJYYCHUH U OE30MaCHOM HMCIOJIb30BAaHUN BAXHEHIINX OPraHUYECKUX BEUICCTB B
OBITY U IPaKTUYECKOH AEATEITLHOCTH YEIOBEKa,

C(OPMUPOBAHHOCTh YMCHHUIl BBISBIATh XapaKTepHbIC NMPH3HAKUA TMOHSATHH, YCTaHABIMBATh WX
B3aUMOCBSI3b, HCIIOJI30BATh COOTBETCTBYIOIIME TOHSATHS TPH OIMUCAHHMH COCTaBa, CTPOCHHS W
NpeBpaIIeHN OPraHMYECKUX COCTMHCHH,

C(OPMUPOBAHHOCTh yYMEHHH HCIOJB30BAaTh XUMHUYECKYI0 CHUMBOJIMKY IS COCTaBIICHHS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (OPMYJT OPraHUYECKHX BEIISCTB H
YpaBHEHUI XHMUYECKUX PEaKIMid, W3TOTAaBIMBAaTh MOJCIH MOJICKYJ OpPraHHYECKUX BEIIECTB IS
WILTFOCTPAIH UX XUMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHHS;

C(OPMUPOBAHHOCTh YMEHHI YCTaHABIMBaTh MPUHAIICKHOCTh M3YYCHHBIX OPTraHHYECKHX
BEI[ECTB 110 MX COCTaBy M CTPOCHHUIO K ONpeNeNEHHOMY Kilaccy/rpynie coeiuHeHud (YriieBozopoIbl,
KHCJIOPOJ] U a30TCO/ICPIKAIINE COCTUHEHUS], BBICOKOMOJICKYJISIPHBIC COCTMHEHHS), TaBaTh UM Ha3BaHHUsI
no cucremaruaeckord HomeHnknarype (IUPAC), a Taxxe IpUBOAUTH TPUBHATIBHBIC HA3BAHUS OTACITBHBIX
OpPraHMYeCKUX BeHIeCTB (dTWJIEH, TMPONMMJICH, aUeTWICH, OSTHICHIJIMKONb, TIHUIEPHH, (eHo,
dopMmanberu, areranblIerill, MypaBbHHAs KHCIOTA, YKCYCHAas KHCIIOTA, OJIEMHOBAas KHCIIOTA,
CTeapHHOBas KHCIIOTA, TJIF0K03a, GPYKTO3a, Kpaxmal, LeJUTI0I03a, TIIHLHH);

c(OPMUPOBAHHOCTh YMEHUSI OTPENICISATH BH/Ibl XHMHYECKOM CBS3M B OPraHUYECKUX COCHHEHHSX
(omuHApHBIC U KpaTHBIE);



c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH MOJOKEHHUSI TEOPUU CTPOCHUS OPTaHMYECKUX BEILECTB
A. M. BytnepoBa a1 00bSCHEHUS 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH
COXpaHEHMS MACCHI BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UUYECKHE U XUMHYECKUE
CBOMCTBa THIHMYHBIX MPEACTABUTEICH PpA3IMYHBIX KJIACCOB OpPraHMYECKHX BelIeCcTB (MeTaH, 3TaH,
STWJICH, NPOMWICH, aleTwieH, Oyraamen-1,3, MerwiOyranuen-1,3, OEH30J, METaHOJ, 3TaHOJI,
STUJICHIJIMKONb, TIHLIEPHH, (EHOJN, aleTalbleTHj, MypaBbUHAs M YKCYCHAas KHUCIIOTHI, TJIIOKO3a,
KpaxmaJ, [eJUII0I03a, aMUHOYKCYCHAs KUCJIOTa), WILTFOCTPUPOBATh TE€HETUYECKYIO CBS3b MEXITy HUMH
YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMYyII;

Cc(OPMUPOBAHHOCTh YMEHHSI XapaKTePH30BaTh WCTOYHHKH YIJIEBOJOPOIHOTO ChIpbs (HEDTH,
NPUPOJIHBIA Ta3, yrojib), CIOCOOBI HMX TEepepabOTKM U NPAKTHYECKOE INPHUMEHEHHUE MPOIYKTOB
nepepadboTKH;

cOPMUPOBAHHOCTh YMCHUN MPOBOJAMTH BBIYMCICHUS 0 XUMHYECKUM YpaBHEHHSAM (Macchl,
00bEMa, KOIMYECTBa MCXOJHOTO BEIIECTBA WMJIM MPOAYKTAa PEAKIHH 10 W3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOT'O M3 MCXOJHBIX BEIICCTB WU MPOIYKTOB PEaKIHH);

c(hOpMUPOBAHHOCTh YMEHHM BIaJE€Th CHUCTEMON 3HaHHM 00 OCHOBHBIX METOAAaX HAyYHOIO
MO3HaHKsI, MCIOJIb3YyEMbIX B XUMHH MPU H3YYCHUH BEIISCTB W XUMHUYCCKHX sIBICHUHN (HAOIIOICHHME,
U3MEpEHHE, JKCIICPUMEHT, MOJCIMPOBAHME), HCIOJIb30BaTh CHUCTEMHBIC XHMHUUYCCKHE 3HAHUS JUIs
MPUHATHS PEIICHUH B KOHKPETHBIX JKMU3HEHHBIX CHUTYaIlMSAX, CBS3aHHBIX C BEIIECTBAMH W WX
MIPUMEHEHUEM;

c(OpMUPOBAHHOCTh yYMEHUN COOMIOJaTh TNpaBUia TOJIH30BAHUS XHMHUYECKOH TOCYyAOH U
nabopaTOpHBEIM O00OPYJOBaHMEM, a TaK)Ke IMpaBmia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TIO BBITTOJTHEHHUIO JTa00PATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh ~YMEHHMW TUJIAHUPOBATH U BBIIOJHATH XUMHUYECKHH  AKCIEPUMEHT
(mpeBpareHust OpraHUYecKUX BEIIECTB MPH HAIPEBAHUH, MTOJTyYCHHE STHICHA U U3y4YEeHUE €rO CBOMCTB,
KaueCTBEHHBIE PEaKIMU OPraHWYeCKUX BEIIECTB, JEHATypalus OENKOB MpH HArpeBaHUM, I[BETHHIC
peakiuy OSJIKOB) B COOTBETCTBUH C MPABUJIAMH TEXHUKH O€30MAaCHOCTH MPH OOPAIICHUH C BEIIECTBAMH
1 1abOpaToOpHBIM 00OPYIOBaHUEM, TPEACTABIATH PE3yIbTaThl XUMUYECKOTO JKCIIEpUMEHTa B (hopme
3aliCy YpaBHEHUH COOTBETCTBYIOIIMX peakiuid u (HOpMyIHpOBaTh BBIBOJABI HAa OCHOBE JTHX
pe3yJIbTaToB,;

COPMHPOBAHHOCTh yYMEHUIH KPUTHYECKH AaHAJIM3UPOBATh XHUMHYECKYI0 HWH(POPMAIHIO,
MOJTY4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (Cpe/ICTBA MaccoBOi MHpopMalu, IHTepHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHUM COOMIOATh MpaBHiIa SKOJIOTUYECKH 1€JIeCO00pa3HOro MOBECHUS B
OBITY U TPYJIOBOH JEATEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 3[I0POBbS M OKpPYKAIOIIEH MPUPOIHOM
Cpelpl, OCO3HABaTh OIMACHOCTh BO3JCHUCTBUS Ha JKUBBIC OPTaHU3MBI OIPEICIEHHBIX OPTaHUYECKUX
BEIIeCTB, TOHWUMas cmbica mokazatens [1/IK, moscHATHP Ha mpumepax CcIocoObl yMEHBIIECHHUS U
MPEJOTBPAILCHHUS UX BPEIHOTO BO3JICHCTBUS HA OPIaHNU3M YeJIOBEKa;

111 00yYarOIMIKUXCsl C OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/IOPOBbS. YMEHUE IPUMEHSATH 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XUMUYCCKHX SIBIICHUIH;



TEMATHYECKOE INTAHUPOBAHUE

Pa3znen 1. TeopeTnueckue 0OCHOBBI OPraHMYECKOil XUMHUH - 6

10 KJIACC
Ne
/ HanmeHoBaHMepa31e/I0B H TEMIIPOIPaMMBI
n/n
IIpenmer oprannyeckoit xumunu. Teopus
1.1 CTPOEHMSI OPraHNYEeCKUX coeqnHeHuil A. M.
bytneposa
Hroromnopaszaeiy
2.1 [IpenenbHbIeyTIIEBOAOPOABI — AJIKAHBI
99 HenpenenbHabie yriaeBogopoabl: ajaKeHsl,

aJIKaAUCHBI, aJIKNHbI

13

KoaudecTBo4yacoB

Bcero  KoHTpo/bHBIEPaOOTHI

Pa3nen 2. YraeBsogopoasl - 26

IIpakTH4yeckuepadoOTHI

JeATeJIbHOCTD YYHTEJI ¢
y4yeToM padoueil IporpaMmbl
BOCIIMTAHUS

YCTaHOBJICHHE JOBEPHUTEIBHBIX
OTHOIICHUN MEX]Y YUUTEIEM U
€r0 YUeHUKaMH,
CIOCOOCTBYIOILIUX ITO3UTUBHOMY
BOCIIPHUSITUIO YYAIIUMHCS
TpeOOBaHUil U MPOCHO yUUTEI,
NPUBJICUCHUIO MX BHUMAHUS K
o0CyX/1aeMOl Ha ypoKe
uH(popMaIMK, aKTUBH3ALUHT UX
MIO3HABATEJIBHON JEATEIbHOCTH

NpUMEHEHHE Ha YPOKe
UHTEPAKTUBHBIX (POpM paboThI
y4aluXxcs: - HHTEJUIEKTYalbHbIX
UTpP, CTUMYJIUPYIOIINX
MI03HABATEIbHYIO MOTHBALIUIO
IIKOJIbHUKOB

NOOYXJICHUE [ITKOJIBHUKOB
co0uro1aTh Ha YpPOKe



2.3 ApOoMaTUYECKUEYTIEBOOPOIbI 4
54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOJIOB U UX 5 1
' nepepaboTKa
Hroronopazneny 26
Pa3nen 3.Kucaopoacoaep:kamueopranndeckuecoenueHust - 26
3.1 Cruptsl. ®enon 6

OOIICTIPUHSATHIE HOPMBI
HIOBE/ICHMSI, TIpaBHJIa OOIICHHS
CO CTapIIUMU (YUUTEISAMHU) U
CBepCTHUKAMH (IIKOJIbHUKAMH),
NPUHIHIBI Y9eOHOH
JVCIIUTUTAHBI 1
caMOOpTaHU3aIH

c(hopMUPOBAHHOCTH
OKOJIOTHUYCCKOI'O MBIIIJICHUA,
IIOHUMAHUs BIINSIHUA COLIUAJIBHO-
9KOHOMHYECKHUX MPOIECCOB HA
COCTOSIHUE TIPUPOTHOM 1
COLIMAJIBHOM CPEIBI;
npuoOpeTEeHUE OTbBITAa FKOJIOTO-
HaHpaBHeHHOfI ACATCIIBHOCTU

NpUBJIeYEHIE BHUMAHUS
IIKOJIBHUKOB K IIEHHOCTHOMY
acCIeKTy U3y4aeMbIX Ha ypoKax
SIBIICHHUM, OpraHu3aIus ux
paboTHI ¢ IOJTy4yaeMoOi Ha ypoKe
COLIMAJIBHO 3HAYMMOU
uHpopManuen

NPUHSATHE U PEATH3AIIUI0
[IEHHOCTEH 37J0pPOBOTO U

0e30macHOro 00pasa KU3HH,
NOTPEOHOCTH B PUZNIECKOM



Anpneruapl. KapOoHOBBIC KHCIIOTHI.

3.2
3¢hupsI
3.3 VraeBoanl
Hroronopaszneny
4.1 AMUHBI. AMUHOKHUCIIOTHI. benku

CnoxHbie 14 1 1
6 1
26

Pa3gen 4.A30Tcoaep:kamueoprannyecKuecoeAnHeHu - 6

CaMOCOBEPILICHCTBOBAHUH,
3aHATUAX CIIOPTHUBHO-
03JI0POBUTEIIbHOU
ACATCIIBHOCTBIO, HCTIPHUATUC
BPEIHBIX IIPUBBIYEK. KYPEHHUS,
ynoTpeOIeHus amKorois,
HapKOTUKOB

(dbopMUpOBaHNE OTBETCTBEHHOTO
OTHOILICHUA K yquHIO,
TOTOBHOCTH U CIIOCOOHOCTH
00yJaromuxcst K CaMOpPa3BUTHIO
U caM000pa30BaHUIO HA OCHOBE
MOTHUBAIMH K O0YUCHHIO
ITO3HAHUIO

IpUMEHEHHE Ha YpOKe
UHTEPAKTUBHBIX (hOpM paboThI
y4aluXxcs: - HHTEJJIEKTYalbHbIX
UTpP, CTUMYJIUPYIOIINX
MIO3HABATEIbHYIO MOTHBALIUIO
IIKOJIHHUKOB

HCIIOJB30BaHUC BOCIIUTATCIIBHBIX
BO3MOKHOCTEH COJIepKAHUS
y4e0HOro npeaMera uepes
JEMOHCTPALIUIO JETSAM IIPUMEPOB
OTBETCTBEHHOI'0, IPAYKJAHCKOIO
MOBEJCHUS



Htoronopazaeny

51 [Tnactmaccel. Kayuyku. Bomokna

Hroronopaszneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

6

Pa3nes 5.BoicokoMoJIeKyIsipHbIecOeUHeHUusT - 4

4 1
4
68 6

ACTETHYECKOE OTHOILICHUE K
MUDY, BKJIIOYasi 3CTETUKY ObITa,
HAYYHOT'O U TEXHUYECKOTO
TBOPYECTBA
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HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoauvecTBouacos
Jarausyu
JaTausyu
Temaypoka Konutrpoasn  IIpakTnuec  eHHUA
Bcero eHMS
bIepadoThI KuepaboTpl 110 IUVIAHY
no axkry

Paznen 1. Teopernuyeckue 0CHOBBI Opranu4eckoi xumumn (6)
1.1 Tpeamer opranudeckoi Xumuu. Teoprst CTpOeHHst Opranndeckux coeaunenuii A. M. bByrieposa (6)

[IpenmeT opraHnyecKoil XuMuH, €€

BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHUE 1

Teopus cTpoeHHs] OpraHUYECKUX COCTMHEHUN 1

A. M. bytiiepoBa, €€ OCHOBHBIE MTOJIOKEHUS

[IpencraBnenue o KiaccupuKauu 1
OpraHUYECKUX BEIECTB.

Howmenknarypa (cuctemarudeckas) u

TPUBHUAJIbHBIE HA3BaHUSI OPTAaHUYECKUX 1

BEILIECTB

N3omepus. Buast nzomepun. 1
JmarHoctuueckasi KOHTpOJIbHas paboTa 1 1

Paznen 2.YraeBomopoani (26) 13
2.1 IpenenbHbIe YrIIEBOIOPOIbI — alKaHbI (3)
AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUECKHIA
pAn

du3znueckue U XUMUUECKHE CBOMCTBA aIKaHOB

1

MertaH U 3TaH — NPOCTEUIINE TPEACTABUTEITN

DJIeKTPOHHBIEI]
uppoBbIeOOpa3
oBaTeJb-
Hblepecypchl



aJIKaHOB

2.2 HenpenenbHbIC yIIEBOAOPOIBI: AKEHBI, alKaIUCHBI, aaKUHbI (13)

10 (1) AJIKEHBI. COCTaB U CTPOEHUE, N30MEPHSL. 1
11 (2) du3nvecKre 1 XUMUIECKIE CBONCTBA AIKCHOB 1
12 (3 DTWIEH U MPONUJIEH — MPOCTEUIIINE 1
@) MIPEICTaBUTEIIH aJIKEHOB
13 (4) [Tpaktuyeckas padora Ne 1. «[Tomyuenue 1 1
STHJICHA U U3yYCHUE €TO CBOMCTB»
Anxaauensl. byraguen-1,3 u meTunOyTaaueH-
14 (5) 1
1,3.
15 (6 [TonydyeHrne CHHTETUYECKOTO KayuyKa 1
©) PE3UHBI
16 (7) AJKWHBL COCTali ¥ OCOOCHHOCTH CTPOCHUS, 1
TOMOJIOTHYECKUHN PSIII.
17 (8) ®uznuecKre 1 XUMHUECKHE CBOICTBA AIKUHOB 1
18 (9) AueTI/mueH T 1
MPOCTEHIITMUTIPEICTABUTETHAIKHHOB
19 (10 [{ukioankaHbl, COCTaB M1 OCOOCHHOCTH 1
(10) CTPOEHUS, CBOMCTBA.
20 (11) Omnpenenenne GopMyiIbl OPraHUYECKOTO 1
BEIIIECTBA 110 U3BECTHOM MaccoBOi JoJe.
21 (12 Brruucnenus no ypaBHEHUIO XUMHYECKOU 1
(12) peaxun
KonTponbHas padora no teme «IIpenenpHbie u
22 (13) 1 1

HeTIpe/IeNbHBIC YTIIEBOIOPO/IBI»
2.3 Apomarudeckue yrieBoaopoas (4)

23 (1) ApCHBI. COCTaB M OCOOCHHOCTH CTPOCHUS 1



24 (2) ApeHsl: pu3nYecKre 1 XUMUYECKHUE CBOHCTBA. 1

Apenbl: 6eH301 U TOIyod. TOKCHYHOCTh

25 (3) 1
apeHoOB
26 (4) ['eHeTnveckas CBsA3b YIrieBOIOPOIOB, 1
NPUHAUICKAIIHMX K PA3IUYHBIM KllaccaMm
2.4 TlpupoaHbie HICTOYHHUKHU YTIICBOAOPOJIOB U HX mepepadboTka (6)
27 (1) HpI/IpOI[HHve UCTOYHHKH YTJICBOJIOPOJIOB: 1
MPUPOIHBIA ra3 v MONYTHbIC HEPTAHBIC Ta3bl.
28 (2) [MpuponHbie I/ICTO‘IHI/{KI/I YIJIEBOJIOPOJIOB: 1
He(dTh U MPOAYKTHI €€ epepaboTKu
29 (3) OmnpeneneHue GOpMyJIIbl OPraHUIECKOTO 1
BEIIIECTBA 110 MPOAYKTaM CrOPaHHSI.
30 (4) Omnpenenerre GOpPMYJIIbl OPraHUIECKOTO 1
BEIIIECTBA 110 YPABHCHUIO PEAKIIHH.
31 (5) [ToBTOpenue u 0600IIEHHE 1
32 (6) KontponeHas pabota o pazaeny 1 1
«YTIeBOIOPOIBI»
Pa3znen 3. Kuciopojacoaepkamueoprannyeckuecoeunenus (26)
3.1 Criupter. Denon (6)
33 (1) [IpenenbHBIE OAHOATOMHBIE CITUPTHI: METAHOI 1
1 9TaHol. BogopoHascBszb
34.(2) CBolicTBa M NPUMEHEHHUE TPEIETBHBIX 1
OJTHOATOMHBIX CITUPTOB
35 (3) MHOTroaTOMHBIE CIIUPTHI: TUICHTITUKOIb 1 1
TIUIEPUH
36 (4) deHox: cTpOoeHUE MOJIEKYIIbI, PU3HYECKHE U 1

XUMHYECKHE CBOMCTBA, MMPUMCHCHUC



@eHO: CTPOEHUE MOJIEKYIIBI, PU3UUECKUE U

37 (5) g 1
XUMHUYECKHE CBOICTBA, MPUMEHEHHE
38 (6) CamocrosrenbHas padora o reme «CrupThl. 1
denou»
3.2 Anbneruasl U KeToHbl. KapOooHoBbIie kucaoTel. Crnoxkubie 3¢upsi (14)
39 (1) AJNBIETUIBI M KETOHBI: (OPMAIIBICTH]T U 1
aneTanpaerul. ALeToH
40 (2) AJBIETHIBI M KETOHBI:COCTaB U CTPOCHUE, 1
HU30MEPHS.
41 (3) AJbIErUIbl ¥ KETOHBI.CBOMCTBA, IPUMCHEHUE 1
42 (4 OHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE 1
“) KHCIIOTBI: MypaBbUHAS M YKCYCHAs
43 (5 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE 1
®) KHCIIOTBI:COCTaB U CTPOCHHE, U30MEPHSL.
44 (6 OHOOCHOBHBIE TIpE/IeNTbHBIE KapOOHOBBIE 1
©) KHCIIOTHI.CBOICTBA, TPUMEHEHNE
45 (7) [TpakTryeckast pabora Ne 2. «CBoicTBa 1 1
pacTBOpa YKCYCHOM KHCIIOTHI»
46 (8) CreapuHOBas U OJIEUHOBAsSI KMCIIOTHI, KaK 1
MPEJICTAaBUTENH BBICIINX KapOOHOBBIX KHCIOT
47 (9) MpbUia Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, 1
UX MOIOLIEE NEUCTBUE
Crnoxxnbie 2(DUPBI KaK MPOU3BOTHEIE
48 (10)  kapOOHOBBIX KUCIIOT. 1
IMaaponmm3cinokHbIXaPupoB
49 (11) XKupsl: runponus, NpuMeHeHue, 1

Ouoyiorunyeckas POJIb KUPOB

50 (12) I'eHeTHyeckas CBA3b OPraHUIECKHX BEIIECTB, 1



IMpUHAIJIC)KANUX K PA3JIMYHBIM KJIaCcCaM

51 (13) O06001IeHre U cucTeMaTr3aIs 3HaHUH 1
KonTponbHast paboTa mo Teme «AJbJIeTuIbl 1

52 (14) keToHbl. KapOoHoBbIe KUCTOTHI. ClI0KHBIC 1 1
3¢upeI»

3.3 Yruepogsr (6)

VYTaeBojpl: cocTaB, Kiaccudukanusi.
53 (1) Bakneiiime npeacTaBUTEIM: TIHOKO03a, 1
¢bpykTO3a, caxaposa

Mono u nucaxapubl. CBOMCTBA U

54 (2) 1
pUMCHEHHE.
55 (3) Kpaxmai u 1esuios103a Kak mpupoIHbIe 1
MOJTUMEPBI
56 (4) Perrenne pacueTHBIX 3a/ad. 1
O06001eHre 1 cucTeMaTr3aIus 3HaHUH 110
57 (5) pazneny «Kucnopoacoaepxkauime 1
OpPTraHUYECKUE COCTUHEHHUSI»
Kontponbnas paboTa mo pazaeny
58 (6) «Kucnoposcoaepskariye opraHnaeckue 1 1
COCIMHEHUSI»
Pa3znen 4.A3orcoaep:kanueoprannyeckuecoeantenus (6)
4.1 Awmunbl. AMUHOKHCIIOTHL. benku (6)
59 (1) AMUHBI: METUJIAMUH ¥ aHWJINH, CTPOCHHE, 1
HU30MEpHSI, TOJyUCHHE.
60 (2) AMUHBI: CBOWCTBA U IPUMEHEHHE. 1
61 (3) AMUHOKHCIIOTHI Kak aM(pOTEpHbIE 1

OpPraHn4€CKUC COCIUHCHM.



62 (4)

63 (5)

64 (6)

64 (1)

66 (2)

67 (3)

68 (4)

AMUHOKHCIIOTBI: OMOJIOTHYECKOE 3HAUYECHHE.

Ilentuanl .
benku xak nmpupoHbIe BHICOKOMOJIEKYIISIPHBIC 1
COEIUHEHHUS

['eHeTHMYECKAsACBI3b OPraHUYECKUX BEIIECTB, 1

NPUHAIJISKALIMX K PAa3IMYHbIM Ki1accam
Pa3zzen 5.BbicokoMosieKyJisipHblecoeTnHeHus (4)
5.1 [Ilnactmaccel. Kayuyku. Bonokna (4)

OCHOBHBIE TTOHSITUS XUMHUHU

BBICOKOMOJIEKYJISIPHBIX COCTHHEHHI L

OCHOBHBIE METO/IbI CHHTE3a

BBICOKOMOJIEKYJISIPHBIX COCTMHEHHH. 1
[TmacTmaccel, KaydykH, BOJIOKHA

O600611eHre TI0 KypCYy OPTraHUYECKON XUMUU 1

Hroroas koHTpoIbHAs paboTa 3a Kypc 1 1

«Opl"aHI/I‘leCKaﬂ XUMMUA»

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 2






PABOYASA ITPOI'PAMMA

yueOHOro npeamera «Xumus. bazoBblii ypoBeHb»

n1st oOyyvarommmxest 11 ximacca

VYunrens xumun , BKK,
becraesa A.A.



HHOACHUTEJIBHAA 3AIINCKA

IIporpamma 1o XMMHUHM Ha YpOBHE CpefHero oomero odpasoBanus i ydamuxcs 11-ro kmacca
pa3zpaborana Ha ocHoBe DenmepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6 o0Opa3oBaHuu B
Poccuiickoit ®denepanun», TpeOOBaHWUN K pe3yiabTaTaM OCBOeHHUs (enepanbHOM 0O0pa3oBaTeIbHOMN
nporpammbl  cpeaHero odbmiero obpasoBanust (POII COO), mnpencraBneHHbix B DenepalibHOM
rocyJJapcTBEHHOM oOpa3zoBareinbHoM cranaapre COO, ¢ yuérom Konnenuuu npenogaBaHus yueOHOTo
npeamera «XUMHS» B 00pazoBaTeNbHBIX opranuzanusx Poccuiickoit Denepaiuu, peann3yronmx
OCHOBHbIE 00pa30BaTeNIbHbIE IPOIPAMMBbl, U OCHOBHBIX 0JI0KEHUH «CTpaTeruy pa3BUTUS BOCIIMTAHUS
B Poccuiickoit ®@eneparmu Ha niepuon a0 2025 roma» (Pacmopsokenue IIpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY HOJX0M0B K pa3pabOTKe HpOrpaMMbl IO XMMHUH, K ONpEAEIeHUI0 OO0Ied cTpareruu
00y4YeHHs, BOCTIMTAHHUSA U PAa3BUTUsL 00yUarOMUXCA CPEICTBAMH yueOHOTO mpeaMera «Xumusa» ais 11
Kjacca Ha 0a30BOM YpPOBHE COCTaBWIM KOHIenTyaibHble mnojioxeHus @OIOC COO o
B3aUMOOOYCIIOBIEHHOCTH LeJel, CoJepXaHMs, pe3ylbTaToB OOydYeHHs M TpeOOBaHMH K YpPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHe, MOJTYyYaeMO€ BBITYCKHHKAMU 00IIe00pa30oBaTeIbHON OpraHu3aliuy,
SABIISICTCS HEOTHEMJIEMOM YacThl0 WX 00pa3oBaHHOCTH. OHO CIY)KUT 3aBEpIIAIONIAM ITArloM
peanu3any Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYILIUX LIETOCTHON
cUCTeME XHMHYECKOro oOpa3oBaHUs. OTH ILIEHHOCTH KAacalroTCs IO3HAHUSA 3aKOHOB IPUPOBI,
(hOpMUPOBAHHS MUPOBO33PEHUS M OOIICH KYJIBTYPHl YEIOBEKA, a TAKXKE IKOJIOTHISCKH 000CHOBAHHOTO
OTHOILIEHUS K CBOEMY 3J0pPOBbIO M HpUpPOIHON cpene. Peanusyercs xumumdeckoe o00OpazoBaHuE
o0yyarolmuxcs Ha YpoBHE CpeJHero oOmiero oOpa3oBaHusl CpeACTBaMHU y4eOHOro mpeaMera «XUMHUs»,
coJiepKaHue M MOCTPOEHUE KOTOPOTO OIpeIeeHbl B IPOrpaMMe o XUMHUH C YUETOM creln(UKU HayKu
XUMUH, €€ 3HaYeHUs B MO3HAHUM MPHUPOJABI U B MAaTEpPHAIbHOM KU3HU OOILECTBA, a TAKXKe C YUETOM
o0IIMX LeNed U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEJIHEro OOLIero
obpasoBanus B Poccuiickoit denepanun.

XUMHSI KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUMBUJIM3alMM, B CO3JaHMM HOBOW 0a3bl MaTepuanbHOM KyJabTyphl. OHa BHOCUT CBOM BKJIaja B
(¢bopMHpOBaHHME PAIMOHAIBHOIO HAYyYHOTO MBIIUIEHUS, B CO3/JaHMUE LEJIOCTHOTO IPEACTaBIeHUS 00
OKpY’KalolleM MHUpe Kak O €IUHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe GOpMHUPYETCsl B XUMHUH Ha OCHOBE
ITOHMMAaHMsI BELIECTBEHHOTO COCTaBa OKPYXKAIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSA3H MEXAY CTPOCHUEM
BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHUS.

TecHo B3auMoneWCTBYS C JAPYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHS cTajga HEOoTheMJIeMOMN
YacThI0O MUPOBOM KYJIbTYpbl, HEOOXOAMMBIM YCIOBHUEM YCIEIIHOTO TPyJda M >KU3HM KaKIOro YiieHa
obmectBa. CoBpeMeHHas XUMHS KaK HayKa CO3WJaTelbHas, KaK HayKa BBICOKMX TEXHOJOTHI
HalpaBlieHa Ha pelIeHHe TII00aJbHBIX MPOOJEeM YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOH,
SHEPreTHYECKOH, MUILEBOM, IKOIOrHUecKOi 0€30MacCHOCTH U OXPaHbI 3J10POBBS.

B cooTBeTcTBHM C OOIIMMU LENSAMHU U MPUHIUIIAMU CPEIHETO 00IIero oOpa3oBaHus CO/IepIKaHUe
npeameta «Xumus» (11 kmacc, 6a30BbI YpOBEHb M3y4YECHUS) OPHEHTHPOBAHO NMPEHMYIICCTBEHHO Ha
OOIIEKYIBTYPHYIO TTOATOTOBKY O0YYaIONINUXCsl, HEOOXOIUMYIO UM JIJISl BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOUYEHHUS B KM3Hb COLIMYyMa, MPOAOJKEHUS OOpa3oBaHMs B PAa3IUYHBIX
00J1acTsIX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBisomuMu npeaMeTa «XUMus» SBISIOTCS 0a30BbIH Kypc — «OOmas U HeopraHudeckas
XUMHSA», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUsI KOTOPBIX SBJISAIOTCS OCHOBBI 0a30BOM HayKH: cucTeMa
3HaHUi 110 HEOPraHMYECKOW XUMUH (C BKIIOYCHUEM 3HAHHM U3 OOIICH XMMHUN) U OPraHHYECKOW XMMUH.
dopMupoBaHUE [AaHHOMW CHCTEMBbl 3HAaHUH NpPU HU3IYYCHUH IpeaMeTa 00ecreunBaeT BO3MOXKHOCTH
paccMOTpeHHs BCEro MHOT000pasus BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMHUH.



CtpykTypa comepkaHusi kypca — «OOm@as W HeopraHuyeckas XuMmus» chopMupoBaHa B
mporpaMMe IO XHUMHUU Ha OCHOBE CHCTEMHOTO TIOAXOJa K W3YYEHHI0 Y4YeOHOro marepuayia u
00yCIIOBJICHA HUCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHUM HA OMPENCIIEHHBIX TEOPETHUECKUX
ypoBHsX. [log HOBBIM yriioM 3peHUsi B mpeaMere «XuMus» 0a30BOro YPOBHS paccMaTPHBAETCS
M3y4YEHHBIN Ha YPOBHE OCHOBHOI'O OOIIETO 00pa30BaHUs TEOPETHUECCKUN MaTepuai U (DaKTOJIOTHUESCKUE
CBECHHSI O BEIIECTBAX U XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «O0IIas u HeopraHuaeckas
XUMUS» 00yUYaIOIMUMCS MPEOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE MEPUOJUUECKOTO 3aKOHA C
OOIIETEOPETUUECKUX M METOJOJIOTHYCCKUX TO3UINUMA, TJIy0Ke IOHATh HCTOPHUYECKOE H3MCHCHHE
(YHKIIHH 3TOTO 3aKOHA — OT 0000IIAOIICH 10 OOBACHSIONICH M MPOTHO3ZUPYIOIIEH.

Envnas cucremMa 3HaHMM O BaXHEMIIMX BEIIECTBAaX, MX COCTaBE, CTPOCHUHU, CBOMCTBaX M
MPUMEHEHUHU, a TaKKEe O XMMHUYECKUX PEaKlUMsX, MX CYIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHUS
nomnonnsgercs B Kypcax 10 u 11 knaccoB aneMeHTaMu CoJlep:KaHus, UMEIOUIUMH KyJIbTYpOJIOTUYECKUN U
MPUKIAHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHHIO B3aUMOCBSI3U XUMHUHU C JAPYTUMHU
HAayKaMH, pPacKpbIBalOT €€ pOJIb B II03HABATEIBHOM W NPAKTUYECKOW JEATEIIBHOCTH YEJIOBEKA,
CIOCOOCTBYIOT BOCHHUTAHHWIO YBXKEHHUS K TPOIECCY TBOPYECTBA B O0JIACTH TECOPUU U TPAKTHUCCKUX
MPUIOKEHUH XUMHUHM, TOMOTalOT BBIMYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JUYHOCTHO
3HAYMMBIX TIPOOJIeMaX, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIUBATh HH(POPMAIIUIO M IPUMEHSTH €&
JUTSl TIOTIOJIHEHMSI 3HAHUM, PENICHUS HHTEIIEKTYIbHBIX M SKCIEPUMEHTAIBHBIX HCCIEIOBATEIbCKUX
3amad. B nenom conepikanue yueOHOTO IpeaMeTa « XUMHsI» TAaHHOTO YPOBHS M3YUYEHUS! OPUEHTHPOBAHO
Ha (popmupoBaHUE y 00YUAIOLIUXCS MUPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUS GUIOCOPCKUX UACH,
TaKMX KaK: MaTepHallbHOE €IMHCTBO HEOPTaHMYECKOTO U OPraHWYecKOro MHupa, 00YCIOBIECHHOCTH
CBOMCTB BEIECTB HMX COCTaBOM W CTPOCHHEM, TI03HABAEMOCTb TMPHUPOJHBIX SBJICHUN MyTEM
OKCIIEPUMEHTA U PEHICHUS MPOTHUBOPEUMH MEXKIy HOBBIMH (akTaMu ¢  TEOPETUYECKHUMHU
MPEINOChUIKAMHU, OCO3HAHHME POJIM XUMHU B PEIICHUU JKOJOTHYECKUX MpoOIeM, a Takke Mpodiem
cOepekeHHsT SHEPTETHIECKIX PECYPCOB, ChIPhs, CO3JJaHUS HOBBIX TEXHOJIOTHI 1 MaTepHAaOB.

B murane pemieHus 3amad BOCIUTAHUS, PAa3BUTHSA M COLMAIM3AIMU OOYYArOUIUXCSl TPUHSATHIC
MporpaMMoOil TI0 XWUMHUHU TIOAXOABI K OINPEACICHUIO COJICpPXKAHUS U TIOCTPOEHUs TMpeaMeTa
pelycMaTpuBaT (popMHUpOBAaHUE YHUBEPCAIBHBIX Y4eOHBIX ACHCTBHIA, MMEIONMX 0a30BOE 3HAUCHUE
JUIS pa3NTUYHBIX BUAOB JIEATEIBHOCTH. PEIISHUS pobieM, TOUCKa, aHalu3a U 00paboTku HHPOPMAITHH,
HEOOXOJUMBIX Il TPUOOpPETEeHHs OIbITa MPAKTUYECKOW M MCCIIENOBATEIBLCKONW NIeATEIbHOCTH,
3aHMMAIOIIEH BaXKHOE MECTO B MO3HAHUH XUMHH.

B mpakTuke mpernonaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHWMsl, TaK U Ha
YPOBHE CpEIHEro 00IIero oOpa3oBaHMsl, MPH OMPEICICHUU COIEPKATEIBHON XapaKTepUCTUKU Iiesen
W3y4eHUs TpeaMeTa HampaBlICHWEM TIEPBOCTETICHHOW 3HAYMMOCTH TPAJAWIIMOHHO TMPU3HAETCS
(hopMHUpOBaHKE OCHOB XMMHYECKON HAYKH KaK 00JJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHIECKOM
NEeSATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KynbTypbl. C METOIUYECKON TOUKH
3pEHHUsI TAKOM MOJXO0]T K OIIPEACIICHHUIO 1IeJIel U3yUeHUs MpeaMeTa SIBISETCS BIOJIHE ONPABAAHHBIM.

CoriacHO TaHHOW TOYKE 3PCHUsSI TJIABHBIMU IEJIAMH U3Y4YCHHS TMpeameTa «XuMus» Ha 0a30BOM
ypoBHe (11 Ki1.) ABASIOTCS:

e (GopMHpPOBAHHE CUCTEMbI XUMUUYECKHX 3HAHUM KaK BOKHEHIIECH COCTABIISIONIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIFOYEBbIC MOHATHSA, (DyHIaMEHTaIbHBIC
3aKOHBl U TEOPUM XUMHUH, OCBOCHHME fA3bIKA HAYKH, YCBOCHHE W TOHUMAHUE CYIIHOCTH
JOCTYIHBIX 0000IIEHU!T MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIICHHE C HUCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (dopmupoBaHWME U pPa3BUTUE MPEACTABICHUI O HAYYHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMUYECKUX PEaKINi, HEOOXOIUMBIX IJI MPUOOPETCHHUS] YMEHHH OPUEHTUPOBATHCS B MHUPE



BEIIECTB M XUMHUUYECKUX SBJICHMH, MMEIOIMX MECTO B MPHUPOJAE, B MPAKTHUECKOW U
MOBCCIHEBHOM KU3HH,

® Da3BUTHE YMEHMHA M CHOCOOOB AEATENbHOCTH, CBSI3aHHBIX C HaOJIOJEHUEM U OOBSICHEHHEM
XMMHYECKOT0 3KCIIEPHUMEHTA, COOII0IEHUEM MTPaBUII 0€30MacHOro 00paIeHHS C BEIIECTBAMHU.

Hapsany c¢ stuM, coxepkaTenbHas XapakTepUCTHKa LelNed M 3aJad H3yd4eHus NpeaMera B
IporpaMMe 10 XUMHM YTOYHEHAa M CKOPPEKTHpPOBaHAa B COOTBETCTBUM C HOBBIMU INPHOPUTETAMHU B
cUCTeMe cpeaHero odmiero ooOpazoBanus. CerogHs B MpENofaBaHUM XWMHH B OOJbBIICH CTEIEHU
OoTHAa€TCsl MPEANOYTCHHE MPAKTUYECKOH KOMITIOHEHTE COJepKaHHs OOydeHHs, OpMEHTHPOBAHHOW Ha
MOJrOTOBKY BBITYCKHHMKa 00I1€00pa30BaTeNbHOM OpraHM3alny, BIAJACIOLIEr0 HE HaOOpOM 3HAHMM, a
(GYHKLIMOHATIBHOM IPaMOTHOCTBIO, TO €CTh CIOCO0aMU M YMEHHMSIMM aKTHBHOI'O ITOJyYEHMs 3HAHUH U
NPUMEHEHHS UX B PEATbHOM KU3HU JUISl pEILICHHSI TPAKTUYECKHX 3a/1a4.

B cBs3M ¢ 3THM NpH M3y4eHUM TpeaMeTa «XUMHSI» JOMUHHpPYIOIee 3HaUYCHHE MPHOOPETAIoT
TaKue LeJH U 337a4y, KaK:

ajanTanus oOyyaroIluxcs K YCJIOBUSAM JMHAMHYHO DPAa3BUBAIOILErocs MHUpa, (OPMHPOBAHUE
MHTEJUIEKTYaJIbHO ~ Pa3BUTOW  JIMYHOCTH, TOTOBOM K  C€aMOOOpa3OBaHUIO,  COTPYIHHYECTBY,
CaMOCTOSITEIFHOMY TNPHHATHIO TPAaMOTHBIX pEHIEHHH B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIHsAX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM,;

dopmupoBaHre y 00YyYaIOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIIHIA), MMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE JUUIsl Pa3IMUHBIX BUJIOB JI€ATEIILHOCTHU. PELIEHUs IPOoOJIeM, TOUCKa, aHAIn3a U
00paboTku WHpOpPMANK, HEOOXOJUMBIX IS MMPHOOPETEHNUS OIBITA JCSITEIBHOCTH, KOTOPas 3aHUMAeT
BaXHOE€ MECTO B IMO3HAHUM XHMHH, a TaKXKe U1 OLEHKU C MO3ULUN IKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKHX MPOLIECCOB HA OPraHN3M YeJIOBEKA U MPUPOIHYIO Cpeny;

pa3BUTHE TO3HABATENIbHBIX HWHTEPECOB, HWHTEUIEKTYyaJbHBIX M TBOPYECKUX CHOCOOHOCTEH
o0yyaromuxcsl: CloCOOHOCTH CaMOCTOATEIBHO IPUOOpETaTh HOBbIE 3HAHUS MO XMMHH B COOTBETCTBUU
C KM3HEHHBIMU TOTPEOHOCTSMH, HCIOJIH30BATH COBPEMEHHBIE WH(POPMAIMOHHBIE TEXHOJIOTHU JUIS
MIOMCKA U aHaJIM3a yueOHOM U HayYHO-TIOMYJISIPHOW MH(POPMALIUK XUMHUYECKOTO COJIEpKaHMS;

¢dbopMHpOBaHHE U pPa3BUTHE y OOYYAIOIIUXCS ACCOLMATHBHOTO M JIOTMYECKOTO MBIIIICHHUS,
Ha0J110/1aTEIbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIe 0COOEHHO HEOOXOAUMBI, B YACTHOCTH, MpU
TUTAHUPOBAHHUH U TIPOBEJICHUH XUMHUYECKOTO SKCTIEPHMEHTA;

BOCIIUTaHHE y OOydaromMXcsi YOexIEHHOCTH B T'YMaHUCTHYECKON HANpaBIEHHOCTH XUMHH, €€
BAXHOH POJIM B PEIICHUH TI00aNbHBIX MPOOJIeM pallMOHAIBHOTO MPUPOIONOIb30BAHMUS, TTOTIOTHEHUS
SHEPreTUUECKUX PECYpPCOB U COXpPaHEHHs] MPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOJUMOCTHU
OepeKHOr0 OTHOLIEHHS! K MIPUPOJIE U CBOEMY 370POBbBIO, a TAKXKE MPUOOPETEHUS OIbITa UCTIOIb30BAHUS
MOJIyYeHHBIX 3HAHWUU JUISI IPUHSATHS TPAMOTHBIX PELICHUH B CUTYAIMsIX, CBA3aHHBIX C XUMHUYECKUMHU
SIBIICHUSMU.

B yueOHoM mutane cpenHero odiero oOpa3zoBaHus IpeaMeT «XUMHUsS» 6a30BOr0 YpOBHS BXOJIUT B
cocTaB IpeaMeTHON obnacTi «EcTecTBeHHO-HayYHBIE IPEIMETHI.

OO1m1ee yncia0 4acoB, OTBEAEHHBIX JJIS U3YyUCHUSI XMMHUH, HA 0230BOM YpPOBHE CPEIHEro 0O0Iero
obpasoBanusl, cocranisier B 11 kiacce — 68 vaca (2 yaca B Heselro).



COJAEP)KXAHUE OBYYEHUA
11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XMMHH

XUMHYECKUH 37eMeHT. ATOM. Sapo aroma, M30TOMBI. DJIEKTPOHHAs 000JOYKA. DHEPreTHYECKHUE YPOBHH,
NOJypOBHU. ATOMHBIC OpOuTanmu, S-, P-, d- 3aemeHTbl. OCOOCHHOCTH PACHPEICIICHHUS 3JCKTPOHOB IIO
OpOUTAIIIM B aTOMAX JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHASI KOH(DHUTypaIisi aTOMOB.
[lepuonnueckuii 3akoH u Ilepuomnueckas cucrema xumuueckux syemeHToB . M. MenneneeBa. CBs3b
nepuoauyeckoro 3akoHa u llepuomnueckod cuctembl Xumuyeckux siemeHToB JI. M. MenneneeBa ¢
COBPEMEHHOU TEOpHEeH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMCTB XMMUUYECKHX DJIEMEHTOB U
00pa3yeMbIX MMHU TPOCTHIX M CIIOKHBIX BEIIECTB IO TPyHIaM U IMepuoaaM. 3HAYeHUE MEPUOJIUYECKOTrO
3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BeriecTBa. XUMHUYECCKask CBsI3b. BUIbI XUMUYECKON CBs3M (KOBAJICHTHAsI HETOJIAPHAS W TOJIPHAs,
WOHHAs, MeTaJuIM4eckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHYECKOH CBs3u (OOMCHHBIA |
JIOHOPHO-AKIENTOPHBIH). BomopoaHas cBA3b. BaneHTHOCTh. DIEKTPOOTPHUIIATEIbHOCTh. CTEIeHb OKUCIICHUS.
WoHBI: KATUOHBI U AaHUOHBI.

BemectBa MOJEKYJISIPHOTO M HEMOJEKYISPHOIO CTPOEHHSA. 3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA. |HIIbI
KPUCTAJUTMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIUTMYECKON PEIIETKH.

ITonsitTue o gucnepcHbIXx cucteMax. VCTHUHHBIE WM KOJUIOMIHBIE PacTBOpbl. MaccoBas J0Jis BEIIECTBA B
pacTBope.

Knaccudukanus HeopraHmueckux coeAuHeHuil. HoMeHkIaTypa HeopraHW4yecKuX BellecTB. | eHeTmueckas
CBSI3b HEOPTaHUYECKHUX BEIIECTB, MPUHAICKANTUX K PA3TUIHBIM KJIACCAM.

Xumunyeckas peakuus. Kiaccupukanus XMMUYECKUX peakuil B HEOPTaHWYECKON M OpraHMYecKON XUMUH.
3aKOH COXpaHEHUs1 MacChl BEUIECTB, 3aKOH COXPAHEHMS Y MIPEBPALLEHUS SHEPTUH NTPU XUMUYECKUX PEAKIUSX.
CkopocThb peaknuu, €€ 3aBUCUMOCTh OT pasnuYHbIX (akTopoB. OOpaTuMble peakiuu. XUMHUYECKOe
paBHOBecHe. DakTOpsI, BIUSIONIME HA COCTOSIHME XUMUYecKoro paBHoBecus. [Ipunnun JlelllaTense.
OnekTpoauTnueckas nuccouuanus. CunbHble U ciaadble 35eKTpoauThl. Cpela BOAHBIX PacTBOPOB BEILECTB!
KHCJIast, HeUTpaibHas, IMeT0OYHasl.

OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

OKCTHepUMEHTAIbHBIE METOABl HM3YYEHHUs BEHIECTB M WX TNPEBpAIICHUN: JEMOHCTpamus TaOJuIl
«Ilepuognueckass cucrema xumudyeckux odnemeHTtoB J[. WM. MeHngeneeBa», wu3ydeHHe MoJeien
KPUCTAJUTMYECKUX pEMETOK, HAOMIOJCHHE W ONMUCAaHWE JIEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB
(pazyioskeHue mepokcuIa BOJOPO/ia B IPUCYTCTBUH KaTallu3aTopa, OMPEICICHUE CPE/Ibl PACTBOPOB BEIIECTB C
MIOMOIIBI0 YHUBEPCAJIBLHOTO WHAMKATOPA, PEaKIMd MOHHOTO OOMEHA), MPOBEJCHUE MPAKTUYCCKOH PabOThI
«BnusHue paznuvHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIUM».

Pacuérurie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHUYECKHX pEaKIUH, B TOM YHUCJIE TEPMOXUMHUECKHE paACUETHI, PaCU€Thl C
WCIIOJIb30BAHUEM TTOHSTHS «MAacCOBast 10JIs1 BEIIECTBA.

Hemeramnsl. [lomoxxenne HemeramnoB B Ilepmonmueckoid cucreMe XuMH4Yeckux dnemeHtoB [J[. .
MenneneeBa M OCOOCHHOCTH CTpoeHHs aTroMoB. Dusnyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOIIHS
HeMeTauloB (Ha IpuMepe KUcIiopoa, cepsl, pochopa u yriaeposa).

XUMHUECKUE CBOWCTBA BAKHEHIIINX HEMETAJIOB (raJlOr€HOB, Cephl, a30Ta, hocdopa, yriepoaa u KpeMHUS) U
UX COeMHEHUH (OKCHIOB, KUCIOPOICOACPKAIIMX KHCIOT, BOJOPOIHBIX COSAMHEHHUIA).

[IprMeHeHne BaXKHEUIINX HEMETAJUIOB U UX COCMHEHUM.

Meramnbl. 1lonoxenune meramioB B Ilepuoguueckoin cucreMe xumuueckux anemMeHtoB [[. M. Menneneesa.
Oco0eHHOCTH CTPOSHUS IIEKTPOHHBIX 000JI0UYEK aTOMOB MeTaIIoB. O0Imue Gpusnieckre cBOWCTBA METAIIIOB.
CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUI PSIJT HAPSHKEHUH METAJLIIOB.



XUMHUECKUE CBOMCTBA BAKHEHIINX MeTa/UIoB (HATpHi, KalIWi, KalblIWUi, MarHUH, alFOMAHUH, [UHK, XPOM,
JKEJIe30, ME/Ib) U MX COCIUHCHHIA.

O611me crocoObl MoMyyeHHsI MeTaIJIoB. [I[puMeHeHne MeTanioB B OBITY M TEXHHUKE.

DKCIEepUMEHTAIbHBIE METObI W3YUYCHUSI BEIIECTB W MX IMPEBPAIICHUI. M3yYCHHE KOJUICKIUH «MeTamibl u
CIUIaBbI», O0Opa3IOB HEMETAUIOB, PEIICHHE OSKCIEPUMEHTAIBHBIX 3a/1ad, HaONIOJCHHE | OIHCAHHE
JICMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aUMOJCHCTBUE T'HIPOKCHIA ATIOMHUHHS C PAacTBOpaAMH
KUCJIOT M IIEJI0YCH, KAUeCTBEHHbBIC PEaKIMKi Ha KATHOHBI METAJLJIOB).

PacuéTtHble 3ama4u.

Pacuétel mMaccel BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJUYECTBY BEIIECTBA, Macce WU O0BEMY
OJTHOTO U3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, PacyEThl Macchl (00bEMA, KOJMYECTBA BEIIECTBA) MPOIYKTOB
peaKIK, eclid OJHO U3 BEIIECTB UMEET MPUMECH.

Ponp xumum B 00€CIEUEHMHM SKOJIOTHYECKOW, SHEPreTHYECKOW M THIIEBOW O€30MacHOCTH, pPa3BUTHH
MeauIHbL. [IoHSITHE 0 HAyYHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHH.

[IpencraBnenust 00 OOMKUX HAYIHBIX MPUHITUIIAX TPOMBIIIICHHOTO TIOJYYEHUS BAXKHCHIIINX BEIIESCTB.
UenoBek B MUpE BEIIECTB M MaTEPHAIOB. BAaXXHEHIIIUE CTPOUTEIbHBIE MaTepUaibl, KOHCTPYKIIMOHHBIE
MaTrepuaibl, Kpackd, CTEKJIO, KepaMHUKa, MaTEepHalbl JUIs AJICKTPOHUKH, HAaHOMATEPHAIbl, OPTaHUYECKUE M
MUHEpAJIbHbIC YI0OpEHUS.

XUMUS 1 3I0pOBbE YEIIOBEKA: MPAaBHUIIA UCIIOIB30BAHUS JICKAPCTBCHHBIX MPENapaToB, MpaBuia 0€301macHOro
WCIIOJIb30BAHUS MPENapaToB OBITOBOM XUMUU B MIOBCEIHEBHOM >KU3HHU.

MexXIpeaMeTHbIEC CBSI3H.

Peanuzanusi MeXnpeIMeTHBIX CBsA3€d MNpu M3ydeHMH oO0Imeld u HeopraHudeckoi xumuu B 11 kiacce
OCYIIECTBIISIETCS Ye€pe3 MCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IOHSATHUW, TaK W TIOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTecTBEHHO-HAyYHBbIC TOHATUSA: HAy4YHBIH (DaKkT, TUIOTE3a, 3aKOH, TEOpHUs, aHaIM3, CHHTE3,
KIaccu(uKalus, IepuoAUYHOCTb, HAOIIOICHIE, SKCIIEPUMEHT, MOJISITUPOBAHUE, U3MEPEHUE, SIBICHUE.
®dusnka: Marepusi, dHEprus, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WMOH, M30TOI, PAJTHMOAKTHBHOCTH,
MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TE€JIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBa, (pru3nyeckue
BEJIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMUHBI, OOMEH
BEII[ECTB B OpPTraHu3Me.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOIIAEMbIE, TOILITUBO, PECYPCHI.

TexHonmorus: XUMHUYECKass MPOMBINIIEHHOCTh, METaJUTypTHsi, MPOU3BOJCTBO CTPOUTEIHHBIX MAaTEpPUAJIOB,
CEJIbCKOXO03SUCTBEHHOE MPOU3BOJICTBO, MHUILIEBAsE MMPOMBIIIIEHHOCTD, (hapMalleBTHUeCKasi MPOMBIIIIIEHHOCTD,
MPOU3BOJICTBO KOCMETHYECKUX MPenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, 3JIEKTPOHHAS
MPOMBINIUICHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUWA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOEHHUS OOyYaroIIMMUCS
nporpaMM CpeaHero ooIiero oopa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
Hay4yHo-MeTOIM4ecKOil OCHOBOW il Pa3pabOTKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHHUS
pOTpaMM CPEHETo 00IIero 00pa30BaHus SIBIISETCS CUCTEMHO-ICSITEIbHOCTHBIHN ITOIXO].

B COOTBETCTBUU C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJIbTAaTOB OCBOCHHS MpeaMeTra «XHMHsS» Ha YpPOBHE CpelHero oomiero o0Opa3oBaHUs
BBIJICJICHBI CJICAYIOIIHE COCTABJISIONIHE:

OCO3HaHHE OOYYAIOUIMMHKCS POCCUHCKOW TPaKJAHCKONH HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSTEIILHOCTU M CAMOOIIPE/ICICHUIO;

HAJIMYME MOTUBAIMH K O0yUCHHIO;

ICJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KITFOUEBBIX
IICHHOCTEW ¥ MCTOPUYCCKUX TPATUIIMIA 0a30BOI HAYKH XHUMHHU,

TFOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B CBOCH IEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIMMH IEJIOCTHOH CHCTEME XHMHYECKOTO
o0OpazoBaHus,;

HAJIMYKME TPABOCO3HAHUS SKOJIOTMYECKOW KYJIBTYpbl M CHOCOOHOCTH CTaBUTh IIENU U
CTPOHTH )KU3HECHHBIC TUIAHBI.

JIMYHOCTHBIC PpE3yNbTaThl OCBOCHHS NpeaMeTa «XHUMHUS» JIOCTHTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIBLHOW JICATEIBHOCTH B COOTBETCTBHM C TYMAaHHUCTHUCCKUMH,
COLIMOKYJIBTYPHBIMH, JIyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH HM HJcallaMH  POCCHICKOTO
IPaXXJIaHCKOTO OOIIeCTBa, NPUHATHIMH B OOIIECTBE HOPMAMHU W MPaBUJIAMH ITOBEICHHUS,
CIMOCOOCTBYIOIIMMH TIPOILIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUSI
JMYHOCTH OOYYAOLITHXCS.

JIMuHOCTHBIE Pe3yJIbTaThl OCBOCHUS MpeaMeTa «XHUMHUSA» OTPAXKAIT CHOPMHUPOBAHHOCTH
OIbITA TO3HABATEIILHOW M MPAKTHYCCKON JESATEIBHOCTH OOYYaroIIUXCs I10 peau3aluu
NPUHATBIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpaaaHCKOro BOCIIUTAHNS:

0CO3HAHMS O0YYAIOIIUMHUCS CBOUX KOHCTUTYIIHOHHBIX TIPaB U 00SI3aHHOCTEH, YBOKEHHUS K
3aKOHY M MPABOIOPSIKY;

NpPEJCTAaBACHUS O COIHUANBHBIX HOPMax W MpaBWJIaX MEKIMYHOCTHBIX OTHONICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM JCATEIHHOCTH MPH CO3/IaHUH Y4COHBIX MPOCKTOB,
pelieHrH yueOHBIX M MO3HABATEIBHBIX 3a7(a4, BHIIOJTHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH TTOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTHKY ¥ apryMEHTBI APYTHX
NIPY aHAJTU3¢ Pa3IMYHBIX BUJOB YUEOHOU MEATCILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHNS

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJICAMIO OTEYECTBEHHOMN
XUMHH,

YBaKEHHSI K TPOIECCY TBOPYECTBA B OOJIACTH TEOPHHM W TMPAKTHUECKOTO MPUMEHCHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTIIKEHHS HAyKH €CTh PE3yJIbTaT JUTMTEIbHBIX HaOJIOJCHU,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, IOCTOSTHHOTO TPYAa YUYEHBIX U IPAKTHUKOB,

WHTEpeca M TI03HABATEIIbHBIX MOTHBOB B TMIOJYUYEHHH U TOCIEIYIOMEM aHaln3e
MH(POPMAIIUHU O TIEPEIOBBIX TOCTHIKCHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMUH;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS .

HPABCTBEHHOT'O CO3HAHMS, ’TUYECKOT0O MTOBEICHMUS;

CIIOCOOHOCTH OIICHWBATh CUTYallid, CBS3aHHBIE C XWMHUYECKUMHU SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PENICHUS, OPUECHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
IIEHHOCTH,

TOTOBHOCTH OLICHMBATh CBOE IIOBEJCHUE W MOCTYNKM CBOMX TOBAapUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUM 3TUX MOCTYIIKOB;

4) popMHUPOBAHUS KYJIbTYPbI 310POBbSI:

MOHUMAaHUS IIEHHOCTECH 370pOBOTO M 0€30MacHOro ooOpas3a KWU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PM3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMIOfICHHs MPaBWJI OE30MACHOTO OOpAIlEHUs] ¢ BEHIECTBAMH B OBITY, MOBCEAHEBHOU
’KU3HU U B TPYJOBOM JIEATECIBHOCTH;

MOHMMAHMUS LEHHOCTH TPAaBWJI HWHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO O€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIINX 3J0POBbIO U KU3HHU JIIOACH;

OCO3HAHMS IMOCJCJACTBUN M HEHPUATHS BPEAHBIX NpUBbIUEK (YHOTPEeOJICHUS aKOTOJI,
HApKOTHUKOB, KypPEeHHS);

5) Tpy/10BOr0 BOCIIMTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKOW  JIESATSIBHOCTH,
00111eCTBEHHO I0JIE3HOM, TBOPUYECKON U APYTHX BUAX ACATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUM MPAKTUYECKHX 3a7ad COLMAIbHOU
HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY H3YYCHHIO TPOQECCUil pa3IndHOro poja, B TOM YHUCIIEC Ha
OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUM 110 XUMUH,

YBaXXEHUS K TPYAY, JIOASAM TpyJa U pe3ysibTaTaM TPYI0BOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIyallbHOM TpaeKTOpUH 0Opa3oBaHus,
Oynymieit npodeccun U peaiu3aniu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIECTRa,;

6) 3K0JI0rM4ecKOro BOCITUTAHUS .

HKOJIOTUYECKH I11eTIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie,

MOHUMAaHUS TI00aTBFHOTO XapaKTepa PKOJIOTHYECKUX MPOOJIeM, BIMSHUS SKOHOMUYECKUX
IIPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLMAIIBHOM CpEbl,

OCO3HaHHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JTOCTIKEHUN XUMUH ISl PEIICHUs] BOTIPOCOB
PalMOHAIBHOTO MTPUPOIOTIOIB30BAHHS;

AKTUBHOTO HEMPUATHS JICUCTBUM, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MPUPOTHOU Cpene,
YMEHHSI TIPOTHO3UPOBATHh HEOIATOMPHUATHBIC SKOJIOTHUYECKHE IMOCIEACTBUS MPEITPHHIMAESMbIX
JIEUCTBUN U NPEJOTBPALLATD UX;

HaJIM4us PA3BUTOTO SKOJOTMYECKOTO0 MBIIMUICHUS, SKOJOTMYECKOW KyJIbTYpbl, ONbITa
JEATEIbHOCTH  DKOJIOTMYECKOM  HAIPABIICHHOCTH, YMEHHUS PYKOBOACTBOBAaThCA HMH B
MO3HABATEIHHON, KOMMYHUKATUBHON U COLIMATIBHON MPAKTUKE, CIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMopoouH;

7) HEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKHU,

MOHUMAaHMS CHENU(PUKA XUMUU Kak HayKH, OCO3HaHUs €€ poiau B (HOPMHUPOBAHHUH
paIrMoOHAIBPHOTO HAYYHOTO MBIIIICHUSI, CO3JJAHUH IIEJIOCTHOTO MPEICTABIICHUS 00 OKPYKaIoIeM
MHpE KaK O €IMHCTBE MPUPOALI M YEJOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M
pereHruu TpodIeM COXpaHEHHUs TPUPOTHOTO PaBHOBECHS,



yOexAEHHOCTH B 0COOON 3HAYUMOCTH XUMHUHU JII COBPEMEHHOM LMBMIM3ALUU. B €&
TYMaHUCTUYECKOH HANpaBICHHOCTH M BA)KHOW POJIM B CO3JaHUU HOBOW 0a3bl MaTepUaTbHOM
KYJIBTYpBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOHYMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYecKOM, MUIIEBOM M HOKOJIOIMYecKOd O0e30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI,
o0ecre4eHny yCIOBHH yCHENHOro TpyAa U SKOJIOTHUYeCKH KOM(MOPTHOM KHU3HU KaXKJIOTO 4YiIeHa
oOmiecTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH. IIOHMMAaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BAThH IOJIydaeMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIErO0 MHUpPa M MPOUCXOASIIMX B HEM H3MEHEHHUH,
yMEHUS Jie7aTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCIOIb30BaTh XMMHUECKUE 3HAHUS IJISl PeIlieHus MpooiieM
B PEANIbHBIX )KU3HEHHBIX CUTYAIHUIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BAaTENIbCKON AESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CamMoOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMH 10O XUMUU B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTSIMHU;

UHTEpeca K OCOOCHHOCTSAM Tpylda B pa3mMyHbIX cdepax mpodeccCHoHaTHHOU
JESITEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpenMeTHbIe Pe3yJIbTaThl OCBOCHHS Y4YeOHOro mpeaMera «XHUMHUS» Ha YpPOBHE
CpeIHero oomero oopa3oBaHus BKIIFOYAIOT:

3HaYMMble JJIs1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCLUIUIMHAPHBIE
(MexxnpeIMeTHBIE) OOLICHAYYHBIE IOHATHS, OTPAXKAIOIIUE [IEITOCTHOCTh HAYYHOU KapTUHBI MUpPa
U crierduKy METOJI0B MO3HAHHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepwsi, BEIIECTBO,
SHeprus, sIBICHHE, MPOLECC, CUCTeMa, Hay4YHbIH (aKT, NPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAOIIOICHIE, H3MEPEHHUE, IKCIIEPUMEHT U JPYTHE);

YHUBEpCaJbHblE  y4yeOHble  JIEHCTBHS (mo3HaBaTeBHEIE, KOMMYHHKaTHBHBIE,
peryisTuBHbIe), oOecneunBaroiue (opMupoBaHHE (DYHKIIMOHATIBHOW TIPaMOTHOCTH U
COIMATLHOM KOMMETEHITUU 00YyJarOIINXCS;

CHOCOOHOCTh  OOYYaloLIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCAlbHble yueOHble ACHWCTBUS B I03HABATEIbHOH H
COLIMAJIbHOW NPAKTHKE.

MetanpeameTHble pe3ysbTaThl OTPa)kalOT OBJIAJCHHE YHUBEPCAJIBHBIMU Yy4E€OHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PErYJISATUBHBIMU JACHCTBUSAMH.

OsgJ1aieHNe YHHBEPCATbHBIMHU Y4eOHbIMHU NMO3HABATEIbLHBIMH AefiCTBUSIMH

1) 6a3oBbIe JJOrHYeCKHUe IeCTBHUS

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh W aKTyaJM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAEIATh LEIN JAEATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUM MX JOCTHKEHUS,
COOTHOCHUTD Pe3yJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBINUICHUS — BBIICNATH
XapakTepHble TMPHU3HAKH TOHATUI W yCTaHABIMBaTh HUX B3aUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIME MMOHATUSA JIs1 OOBSICHEHUS OT/IEIbHBIX (PaKTOB U SIBICHUH;

BbIOMpATh OCHOBAHUS M KPUTEPHUH TSI KJIacCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEaKIIHii;

yCTaHaBIIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy U3y4aeMbIMU SIBJICHUSIMH,



CTPOHMTBH JIOTHUECKHE pacCykaeHHs (MHAYKTHBHBIC, NCAYKTHBHBIC, II0 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMAaTPUBAEMBIX SBICHHSX, (HOPMYyIUPOBATH
BBIBOJIbI U 3aKJIIOUEHUS;

IPUMEHSTH B IPOIECCE MMO3HAHMUS, HCIIOJB3yeMble B XMMHUH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIENH, IPe0OPa30BhIBATH MOJICIIBHBIC IPEACTABICHHS — XHMUYECKHIA 3HaK (CHMBOIT) DJIEMEHTA,
XuMH4YecKkast (GopMyna, ypaBHEHHE XHMUYECKOH pEakUMd — TpU PEUICHHH Y4eOHBIX
[IO3HABATENIbHBIX M MPAKTUYECKUX 3ajad, NPUMEHSTh HAa3BaHHBIE MOJEIIbHbIE MPEICTABICHUS
JUISL BBISIBIICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aE€MbIX BEHIECCTB U XMMUYECKUX PEAKLIUM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE IeHCTBHA:

BJIa/IETh OCHOBaMHU METO/JI0B HAYYHOI'O IIO3HAHUS BEILIECTB U XUMUYECKUX PEAKLUH;

dopMynHMpoBaTh LETM M 3aJaud  HMCCIEIOBAHHUS, HCIIOIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOPMYJIMPOBAaHHBIE BONPOCH! B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (POPMUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIIBHOCTH BbICKA3bIBAEMbIX CYXKJICHUII;

BJIa/IETh HAaBBIKAMHU CAMOCTOSATEIbHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHUECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOJOM IIpOIecca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GOpMyJIHpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIIBHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUSA, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEOBATENBCKON W MPOEKTHOM JEsTEIbHOCTH,
HpPOSIBJIATE CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHHS
IIPAKTUYECKUX 3a7ja4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS.

3) padora ¢ uHpopMaueii:

OPHEHTHPOBATbCS B PA3IMYHBIX HCTOYHMKAX WHopMamu (Hay4HO-TIOMYJIsIpHAS
JUTEpaTypa XUMHUYECKOTO COJEpXKaHWs, CHpaBOYHbIE MocoOus, pecypchl IMHTepHera),
aHAJTM3UPOBaTh HMH(DOPMAILMIO pPA3IWYHBIX BHJIOB M (OPM MpEACTaBICHUS, KPUTHYECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEITPOTUBOPEUNBOCTD;

(dbopMyIMpoBaTh 3ampockl W MPUMEHATH pa3IUYHble METOAbl IpPHU IOUCKE U O0TOOpe
UH(pOpMaLUU, HEOOXOAUMOM [T BBIMOJIHEHHs YU€OHbIX 3a/1au ONpeaesIEHHOIO THIIA;

npruoOpeTaTh ONBIT MCIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
Pa3IUYHBIX TIOMCKOBBIX CHCTEM,;

CaMOCTOSITENILHO BBIOMpATh ONTUMAaJbHYI0 (hopMy mpescTaBieHus UHGopMmaimu (CXeMsl,
rpaduKH, AMarpaMmbl, TaOJIHIBI, PUCYHKH U JIPYTHE);

UCTONb30BaTh HAy4HBIH $3bIK B KadecTBE CpeACTBa NpU paboTe C XUMHUYECKOU
uHpopMalMel: TPUMEHATh MEKIpeaAMeTHbIe ((PU3MUSCKHEe M MaTeMaTHYeCKHe) 3HAKH U
CUMBOJIBI, (hopMyIbl, aOOpEeBHATYPbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MIPeoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIIATHOCTH.

OgiaieHHe YHMBEPCAJIbHBIMA KOMMYHMKATHBHBIMH 1eHCTBUSIMMU

3a/1aBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIaeMOil TeMbI B XOj€ JHAnora u/uin JUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYJIUPOBATH CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIaTh C INPE3EHTALMEN PE3yJIbTaTOB IO3HABATEIBHOM JEATENBHOCTH, MOITYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJIHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, MPaKTUYECKOH pabOThl MO HCCIEOBAaHUIO CBOMCTB H3Y4aeMbIX BEIIECTB,
peanuzalyu y4eOHOro mpoekTa U (OpMYJIHPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBENEHHBIX
UCCIIEIOBAaHMI MTyTEM COTTIACOBAHUS MO3UIIHI B X01€ 00CYXICHUS 1 0OMEHAa MHEHUSIMH.

Osi1aieHHe YHHBEPCAJIbHBIMHU PEryJIsiTHBHBIMH 1eHCTBHAMM:

CaMOCTOSITEJIBHO IIJIaHUPOBaTh M OCYLIECTBIIATH CBOKO IMO3HABATEIBHYIO ACSITEIBHOCTD,
onpenenss €€ Heau W 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH



npeayIaraeMblii aITOPUTM JICHCTBUM HPHU BBIMOJHEHUH Y4eOHBIX M HCCIIEIOBATEIBCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBINA CIIOCOO MX peIIeHHs ¢ YUETOM IMOJy4EeHHUs] HOBBIX 3HAHHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHIX;

OCYIIECTBIIAITh CAaMOKOHTPOJIb CBOEH JIEATEIBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEAMETHBIE PE3YJIbTATbBI

11 KUIACC

[IpenmetHble pe3ynbTaThl OCBOEHMs Kypca «OOmas W HeopraHudyeckas XUMUS»
OTpaXkaroT:

c(OpMUPOBAHHOCTh INPEJCTABICHUN: O XMMHUYECKON COCTaBJISIONIEH €CTECTBEHHO-
HAayyHOM KapTHUHBI MHUpA, pPOJIM XMMHUU B TMO3HAHUU SIBJICHUM HpUPOIbI, B (OPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOIUMOH JUis
pelIeHUsT NPAaKTUYECKUX 3a/Jad U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
370pOBbBIO U IPUPOJHOM CPEE;

BIIQJICHUE CHUCTEMOM XMMHYECKMX 3HAaHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
HOHATHUS (XMMHYECKUIl DIIEMEHT, aTOM, U30TOIl, S-, P-, d- AIEKTPOHHbBIC OpPOUTAII ATOMOB, HOH,
MOJIEKYyJIa, MOJb, MOJSPHBIA O00BEM, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTb, CTEHECHb
OKHCJICHUsI, XUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, METa/UIMYeCcKas, BOJIOPOIHAS),
KpUCTAJZIMYECKasl ~ peléTKa, TUIBI XMMHMYECKHUX  peakluid, pacTBOp,  DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAs JUCCOLMALUSA, OKUCIMTEIb, BOCCTAHOBUTEND, CKOPOCTH
XMMUYECKOW  peakluy, XHUMHUYECKOe paBHOBECHE); TEOPHH M  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoanyeckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPAHEHHs U MPEBPALICHUS HEPIHH MPU XUMHUYECKHX
peakIusax), 3aKOHOMEPHOCTH, CHUMBOJHMYECKHH S3BIK XHMHH, MHPOBO33PECHYECKHE 3HAHMUA,
JeKalMe B OCHOBE ITOHMMAaHMs IPUYMHHOCTH M CHCTEMHOCTH XHMUYECKUX SBICHHH,
(akToJIOrHYeCKre CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U O€30IacHOM HCIOJb30BaHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM JIeATEIbHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepPHbIC NMPU3HAKU MMOHATUH, YCTaHABINBATh
UX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME IOHATHSA NPH ONHMCAHUU HEOPraHUYECKHX
BEILIECTB U UX IPEBPALLCHUN;

c(OpMHUPOBAHHOCTh YMEHHIl HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY JJISl COCTaBJICHUS
dopMy BemIeCTB M ypaBHEHMH XHMHYECKMX PEaKIMH, CHUCTEMAaTUYECKyl0 HOMEHKIATYpy
(IUPAC) u TpuBManbHble Ha3BaHHA OTICIBHBIX HEOPTaHMYECKUX BemlecTB (yrapHelii Tas,
VIJIEKUCIBIA Ta3, aMMHUakK, raméHas M3BeCTh, Herami€Has W3BEeCTb, MUThEBas COJA, MUPUT U
JpyTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAJICHTHOCTh U CTETIEHb OKHCICHUS XUMUYECKHX
AJIEMEHTOB B COCIMHEHUSAX PAa3IMYHOIO COCTaBa, BUI XMMUYECKOU CBsI3M (KOBAaJICHTHAs, HOHHAS,
MeTaJlJIMYeCKasi, BOJOPOJHAS) B COCIMHCHHSX, TUI KPUCTALTMYSCKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJICKYJSpHAs, MOHHAs, METAIMYeCKas), XapakTep Cpelbl B BOJHBIX
pacTBOopax HEOPraHMYECKUX COEIUHEHUH;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAIIE)KHOCTh HEOPTaHMUECKUX BEIIECTB
II0 MIX COCTaBYy K ONpeNeIi€HHOMY Kiiaccy/TpyIie COeAnHEHUH (IIPOCThIe BEECTBA — METAILIBI 1
HEMETaJUTbl, OKCH/IbI, OCHOBAHUs, KUCIOTHI, aM()OTepHbIC TUIAPOKCHIBI, COJIH);



c(hOopMUPOBAHHOCTh YMEHHUM pacKpbIBaTb CMBICH mepuoaudeckoro 3akoHa J[. M.
MengeneeBa W JIEMOHCTPUPOBATH €0  CHCTEMATU3HPYIOIIYIO, OOBSCHUTECIBHYIO U
NPOTHOCTUYECKYIO (PYHKIINH,

c(OpMUPOBAHHOCTh ~YMEHHUIl  XapaKTepu30BaTh dJJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 351eMeHTOB 1-4 nepuozos [lepuonnueckoii cucteMbl XMMHUYECKUX d5ieMeHToB []. U.
MeHneneeBa, HCIOJB3Ys MOHATUS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIUY», «IHEPIETUYCCKHE
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOWCTB XMMHYECKUX HIIEMEHTOB U HUX
COEIMHEHUH Mo nepuoaaM u rpynnaM [lepuoanyueckoil cucTeMbl XUMUYECKUX 3eMeHToB []. U.
Meuneneesna;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOIIME XHUMHUYCCKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJITBEPKIATh CYIIECTBOBAHUE
FEHEeTHUYECKON CBA3M MEXJAy HEOPraHMYeCKUMMH BEIIECTBAMU C TIOMOUIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIUH;

c(OpPMHUPOBAHHOCTh YMEHUS KJIACCH(PHUIIMPOBATH XUMHUYECCKHE PEAKIUU IO Pa3INIHBIM
npu3HakaMm (Y4UCITy M COCTaBy pEardpymooluMx BeEHIeCTB, TeioBoMy 3ddekry peakiuw,
U3MCHEHHIO CTETICHEW OKHUCIICHHS DJIEMEHTOB, 00OPaTUMOCTH PEaKIMH, YYACTHIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS PEaKIM pa3InYHBIX TUIIOB, MOJIHBIE
U COKpaIIEHHBIC YPAaBHEHHS PEaKIM MOHHOTO OOMEHA, YUHMTHIBAsI YCIIOBUS, MPU KOTOPBIX 3TH
peaKIu UAyT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAIOIINE KaueCTBEHHBIN
COCTAaB pAa3IUYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMNBITHBIM NYyTEM HOHBHI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB,;

c(hOpMUPOBAHHOCTh YMEHHMM PaCKpPBIBATH CYITHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCpeICTBOM COCTaBJICHHUS SJICKTPOHHOTO OanaHca ITHX PeaKIuii;

c(hOpPMUPOBAHHOCTh YMEHUIN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIUH OT
pa3IuuHBIX (AKTOPOB; XapaKTep CMEMICHHS XUMUYECKOTO PaBHOBECHsS B 3aBUCHUMOCTH OT
BHe1Hero Bo3aeicTeus (mpunnun Jlelllatense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKHE TIPOIECCHI, JIeKaIIUe B
OCHOBE TMPOMBIIIJICHHOTO MOJYYeHHUsI CEPHOM KUCIOTHI, aMMHaKa, a Takke chopMHpOBAaHHOCTH
MpEACTaBICHU 00 OOMIMX HAYYHBIX MPUHIMIIAX W DKOJOTMUECKHX MPOOJIeMax XUMHUYECKOTO
MPOU3BOJICTBRA,

c(OpMUPOBAHHOCTh yMEHUN MPOBOAWTH BBIYMCIEHUS C MCIOJIb30BAHUEM TOHATHUSA
«MaccoBasi JIONS BEIECTBA B pAcTBOpPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHYECKHX
peaKIusIX, MacChl BelIecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJWUYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO M3 yYAaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIJIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BEILIECTB, IPEBPAIICHUS U COXPaHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYA0N U
1abopaTOPHBIM 000PYIOBaHKEM, a TAK)KE MPaBHJIa OOPAIICHUS C BEIECTBAMH B COOTBETCTBUH C
WHCTPYKITUSAMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMHUECKUX OITBITOB,;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh W BBINOJHATh XHUMHUYECKHHA OKCIEPUMEHT
(paziiockeHue TMEpoKCHIa BOAOPOAAa B MPHUCYTCTBUU KaTallM3aTopa, OINPEACICHUE CPEbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATILHOTO UHIUKATOPA, BIUSHUE PA3TUYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMH, PEaKIMd MOHHOTO OOMEHa, KAa4eCTBEHHBIEC DPEAKIMU Ha
cynbgar-, kKapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHMUS, PEIIeHHE SKCTIEPUMEHTAIBHBIX
3amad 1Mo TeMaM «Mertamiel» U «Hemeramabl») B COOTBETCTBUM C TPaBUIAMU TEXHHKH
0e30macHOCTH TIpH 0OpaIlleHUH ¢ BEIIeCTBaMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIISATh
pe3yNbTaThl XHMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB,;



c(OpMUPOBAHHOCTh YMEHHM KpPUTHYECKH aHaJIM3UPOBATh XMMUYECKYIO HH(OPMAIHUIO,
MOJy4aeMyl0 M3 pPa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOW KOMMYHHKaIuu, HWHTEpHET
ApYTUX);

c(OpMUPOBAHHOCTh YMEHHUIl COONO/IaTh MpaBUiIa HKOJOTMYECKU I[eJIeCO00pa3HOro
MOBE/ICHHs B OBITY M TPYAOBOI [EATEIbHOCTH B LEISIX COXPaHEHHs] CBOErO 3/I0pOBbS U
OKpY’KaloIllle MPUPOJIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JICUCTBUS Ha >KUBBIE OPTraHU3MbI
OmpeIeIEHHBIX BEIIECTB, MOHUMAast cMbIcH mokasarens [1JIK, moscHATh Ha mpumepax CrocoObl
YMEHBUICHUS U IPEAOTBPALLEHUS X BPEAHOrO BO3ACHCTBUS Ha OPraHU3M YEJIOBEKA;

JUIsi 00y4YaroIIUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSMHU 370POBbS: YMEHHUE MPUMEHSThH
3HaHUs1 00 OCHOBHBIX JJOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUH;

JUISE  CJICTIBIX ¥ CIA0OBUASIIMX OOydYaIOMUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpains i 3anucu XumMudeckux GopMyi.

Y4yeOHO-TeMAaTHUYECKHNH IJIAH M0 Xxumuu B 11 Ki1acce

Ne Koa-Bo B TOM 4HCJIe

n/ 4acoB

- HavumeHnoBaHuUe pa3iesioB U TeEM ypoxkoB | kKOHTP. | IIpakr.

pao.

pao

1. | CTtpoenne aToma u nepuogndecKuii 6 6 - -

3akoH [I.M.MenpeieeBa

2. | CTpoenne BemecTBa 26 25 - Nel
«Ilomyuenue ,
cobupaHnue u
pacro3HaBaHU
€ ra3oB»

3. | Xumuueckue peakuuu 16 15 K.p.Nel -

4. | BemecTBa H HX CBOHCTBA 18 16 K.p.Ne2 | No2 «Pemenue
HKCIIEpUMEHTA

JILHBIX 3a7a4
Ha
UaeHTU(DUKAITN
0
OpraHUYEeCKUX
u
HEOPraHuYecK
0.9
COEITMHEHUIT»

5 | moBTOpeHHe 2 2

HTOr0 68 64 2 2




KanennapHo - TeMmaTn4yeckoe njiaHupoBanue nmo xumuu B 11 kiacce

Ne
HaunmeHoBaHuUe TeMbl, pa3jena, ypoka Koa-Bo
m\n JacoB
Jara Jara
H3y4YeH | u3yue
uag 10 | HUA
JIaHy o
paxry
Tema Nel «Ctpoenue aToma u 6
Iepuoanyeckuii 3akon JI.M.MeneneeBa
1\1 Beogueiii uactpyktax no Th .MOT No5.Ctpoenne atoma
2\2 Oco0eHHOCTH CTPOSHUS DIIEKTPOHHBIX 000JI0YEK aTOMOB
251eMeHTOB 4-5 mepnoios
3\3 [leprouyueckuii 3aKOH B CBETE YUCHHUSI O CTPOSHUH aToMa
44 [lepuoamueckas cucrema J[.M1.MenneneeBa-rpadudeckoe
orobpaxenue [Tepromnieckoro 3akoHa
5\5 [Tonoxenue Bogopoaa B [lepuomudeckoii cucreme
6\6 3navenue [lepuonuyueckoro 3akona .JIpoMexyToOUHBIH
KOHTPOJIb 3HAHUI.
Tema Ne2 «CTpoeHue BelliecTBa» 26
AYH Honnas xuMu4deckas CBsI3b
8\2 KoBanentHast XuMH4ecKkasi CBsI3b
o\3 MexaHu3Mbl 00pa30BaHuUsl KOBAJICHTHOMN CBSI3U
104 Meramueckas CBsI3b
11\5 Bonopoanas xumudeckas CBs3b
12\6 Enwnnas npupoia XuMU4eCcKol CBI3N
13\7 [TpoMexyTOUHBIA KOHTPOIIb 3HAHHHA
14\8 [Momumepst.[Tnactmacch.
15\9 BoiokHa
16\10 ["a3000pa3zHoe cOCTOSTHUE BENeCTBa
17\11 [IpencraBuTeny ra3000pa3HBIX BENIECTB
18\12 IHpakmuueckasn padboma Nol «Ilonyuenue, cooupanue u
DACHO3HAGAHUE 2A3000DAZHBIX GEULECHIB
19\ JKunkoe cocrosuue Bemecrsa.Boga
13
20\14 KécTrocTh BO/IBI M €€ ycTpaHEeHHe.
21\15 MuHepaibHbIE BOJIBL.
22\16 Kuaxue KpuCTaIbl M X IPUMEHEHHE
23\17 TBEp0€ COCTOSIHME BEIIECTBA
24\18 Kpucrannudeckoe cocTosiHEE BEIIECTBA.
25\19 JlucrepcHble CHCTEMBI.
26\20 ['py00 ¥ TOHKOUCTIEPCHBIE CHCTEMBI
27\21 CocraB BellecTB U CMecei
28\22 ITonsarue « gonsa».Pemenue 3amau
29\23 Pemenne 3agau
30\24 Pelenue 3anau
31\25 Pelenue 3anau
32\26 O0001IeHNEe H CHCTEMATH3AINS 3HAHMIA.
IIpoMeKyTOUYHBII KOHTPOJb 3HAHHH
Tema Ne3 «XuMnuyeckue peakium» 16
33\1 Peaknmu, naynime 6e3 M3MEHEHUS COCTaBa BEIIECTRA.




I/I3OMCpI/IH 1 U30MCPbI

34\2 Peakiuu, uynme ¢ K3MEHEHUEM COCTABa BENECTBA.

35\3 TennoBoit 3 PeKT peakinu U TEPMOXUMUICCKHE
ypaBHCHUSI.

36\4 CKOpoCTh XUMHUECKOH peakiuy 1 €€ GPaKkTopHlL.

37\5 Karanus .

38\6 OOpaTUMOCTh XUMUYECKHX PEaKIUi

39\7 CoCTOsIHHE XUMUYECKOI'0 PABHOBECHS U CIIOCOOBI €ro
CMEIICHHS

40\8 [TonsiTHEe 00 OCHOBHBIX MPHHIMIAX XUMUYECKUX
MPOM3BOJICTB Ha MMPUMEPE CHHTE3a aMMHAaKa U CEPHOM
KHUCJIOTHI

41\9 Posb BOIBI B XUMUUESCKUX peakiiys. XMMUYECKHE CBOICTBA
BOJIBI

42\10 DNEKTPONHUTHI U HEDTEKTPOIUTHL. DIEKTPOIUTHIECKAs
nucconuanys. CBoHCTBa KMUCIIOT, OCHOBaHUH, cojeil ¢
ToukH 3peHus /1.

43\11 ['unponn3 HeopraHMIECKUX BEIIECTB.

44\12 ['uponan3 opraHuvIeckux BEIIEeCTB M €T0 3HAYCHHE

45\13 OKHUCIUTENTLHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

46\14 DnexTponu3

47\15 O00011eHME U cUCTEMAaTU3aLys 3HAHUN

48\\16 Kontpoabnas pagora Nel mo remam 2-3
Tema Ned «BemiecrBa 1 X cBOiCTBa» 18

49\1 MertaJuibl M X CBOMCTBA

50\2 Koppo3ust MmeTamioB 1 criocoOb! 3alIUTH METAIIIOB OT
KOPPO3HH.

51\3 Hewmeranisl 1 MX OKUCITUTEIBHBIE CBOMCTBA

52\4 BoccranoBuTenpHbIE CBOIICTBa HEMETAIUIOB

53\5 Kucnotel opranndeckne 1 HEOpraHUYECKHE.

54\6 Oco0ble cBOICTBA a30THOM U KOHIICHTPUPOBAHHOM cepHON
KHCJIOT.

55\7 OcHOBaHHA U UX KIaccu(pUKaIms

56\8 CBoiicTBa OCHOBaHUH.

57\9 Couu, kaccuduKaIys, CBOWCTBA.

58\10 [IpencraBuTey CoJel U MX 3HAYCHUE, KAYECTBEHHBIC
peakiuy Ha KATHOHBI M aHHOHBI

59\11 Ypok-ynpakHeHue

60- I'eHeTnuecKas CBSI3b MKy KIIaCCaMH HEOPTraHUUECKUX

12 COE€IUHEHUH

61\13 I'eneTrueckast CBS3b MEXKTy KJIacCaAMU OPraHUYECKUX
COEIMHEHNH

62\14 Pemenne 3agau

63\15 Ilpakmuueckasn padoma Ne2 <peutenue
IKCHEPUMEHMAILHBIX 3a0aY HA U)EHMUDUKAUUIO
Op2AHUYECKUX U HEOP2AHUYECKUX COCOUHEHUILY

64\16 O00011IeHrE U cHCTEMAaTH3alus 3HAHUI

65\17 KonTtposbhas pa6ora Ne 2 mo Teme3 «BemecTBa u ux
CBOIICTBa»

66\18 AHan3 KOHTPOJIBbHOM PabOThI

67-67 MIOBTOPEHHE 2




