MUHUCTEPCTBO IMPOCBEUIEHHUSA POCCUMCKONH ®EIEPALIMHA
Munncreperso obpasosanusn Opendyprekoii obsiacTu
MKY «llapasikexuii POO»
MAOY «boropoackas COILLI»

«PacemoTpeHon

«Cornacopano»
Ha I1IMO ecrecTBeHHO-MaTEMaTHYECKOI'O LHKIIA 3amMecTHTeNb aupextopa no YBP
nts /1 V/’, /
Pyk-ne: 7/ ¢cce/ Karenbnukopa H.B. e T Denoceesa [.A.
[Tpotoxon No 1 ot «29»asrycra 2023 roaa «30» aBrycra 2023 r.

PABOYAS TPOTPAMMA
(ID 573460)

y4ebnoro npeamera «Xumus. 5a3oBblii ypoBeHb»
it o0ydaromuxces 10 - 11 xnaccos

Ha 2023-2025 yueOHBIii o1

cesio boropoackoe 2023 r




IHOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o XMMHUHM Ha YpOBHE CpeIHero obmiero obpasoBaHusi pazpaborana Ha ocHoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpaszoBanun B Poccuiickoii denepannny, TpeOOBaHUI K pe3ynbTaTaM OCBOSHHS (ellepaibHO 00pa30BaTebHON MPOrpaMMBbl CPETHETO 00IIero 00pa3oBaHus
(®OIT COO), mpeacranennsix B denepasibHOM ToCynapcTBEHHOM oOpazoBateiabHoM cTanmapre COO, ¢ yuérom KoHuenmuu mnpernojaBaHus yueOHOTO
npenMera «XuMusS» B oOpasoBaTenbHBIX opraHuzauusx Poccuiickoil denepauuu, peanus3yrolMX OCHOBHbIE 00pa30BaTeIbHbIE MPOrpamMMbl, U OCHOBHBIX
nosioxkeHui «Crpaterun pa3Butus Bocniutanus B Poccuiickoit @enepanuu Ha nepuoa 1o 2025 roxa» (Pacnopsbxenue IlpaButensctBa PO ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOJIX0I0B K pa3pabOTKe MPOrpaMMBbI 110 XUMHH, K ONPEICIICHUIO 00111el cTpaTerui 00y4eHus, BOCIIUTAHUS M Pa3BUTHSI OOYYAIOIINXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» A 10—11 knaccoB Ha 6a30BoM ypoBHE cocTaBmiIn KoHIenTyalbHble nojoxeHuss GT'OC COO o B3anMo00yCI0BIEHHOCTH
1eNIeH, CoIepKaHus, pe3yIbTaTOB 00ydeHHs U TPeOOBaHUI K YPOBHIO TIOJrOTOBKU BBIITYCKHUKOB.

Xumunyeckoe 00pazoBaHue, MOJIy4aeMoe BbITYCKHUKaMU 0011e00pa30BaTeIbHON OpraHu3aluy, sIBJISETCS HEOThEMIIEMOM YacThIo X 00pazoBaHHOCTH. OHO
CITY)KUT 3aBEPIIAFONIUM dTAIlOM pean3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KITFOUEBBIX IIEHHOCTEH, MPHUCYIIHX IIETOCTHONW CHCTEME XUMHIECKOTO
oOpa3zoBaHus. DTH IIEHHOCTH KacalOTCs TIO3HAHUS 3aKOHOB TPUPOIBI, (GOPMHUPOBAHHS MUPOBO33PEHHS U OOIIEH KYIbTYpPhI YEITOBEKA, a TAKKE K OJIOTHYECKH
000CHOBaHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOTHOM cpeze. Peamuzyercst xumudeckoe 00pazoBaHue 00yJaromuxcsi Ha ypOBHE CPETHETO 00IIEeTo
o0pa3oBaHUs cpelcTBAaMH y4eOHOTO MpenMeTa « XUMUs, COJepKaHNe B MTOCTPOSHHE KOTOPOTO ONPEICICHBI B TPOTpaMMe 10 XUMHUH C YIETOM CTIeIU(PUKA
HayKU XUMUH, €€ 3HaUE€HUs B IO3HAHUU IPUPOJBI U B MAaTEPHAIIbHOM KU3HU OOLIECTBA, a TAKXKe C yUETOM OOIIMX LieIel U MPUHIUIIOB, XapaKTePU3YyIOIUX
COBPEMEHHOE COCTOSTHUE CUCTEMBI CpeiHero o01ero oopasoanus B Poccuiickoit deneparum.

XUMUS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UIPAeT 0COOYIO pOJIb B COBPEMEHHOM LIMBUIIN3ALIMM, B CO3/IaHUHM HOBOM 0a3bl MaTepuallbHON KyIbTypbl. OHa
BHOCHT CBOH BKJIaJ B (JOPMHPOBAHUE PALIMOHAILHOIO HAYYHOTO MBIIUIEHUS, B CO31aHUE LIEJOCTHOTO MPEICTABICHUS 00 OKPYKAIOIIEM MUPE KaK O €MHCTBE
IIPUPOJBI U YENIOBEKA, KOTOpoe GOPMUPYETCS B XMMUU Ha OCHOBE MMOHMMAaHUS BEILIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBS3HU MEXKIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3aMMOAEHCTBYS C JPYTUMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTajla HEOThEMJIEMOM 4aCThI0 MUPOBOM KYJIBbTYphl, HEOOXOAUMBIM YCIIOBUEM YCIIEIIHOTO
TpyZa ¥ )KU3HU KaXXJ10ro wieHa obuiectBa. CoBpeMeHHasi XMMUsI KaK HayKa CO3HUiaTellbHasi, Kak HayKa BBICOKUX T€XHOJIOTUH HaIlpaBlieHa Ha pelleHue
rJ100aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — ChIPHEBOM, SHEPreTUYECKOH, MUILEBOM, IKOJOIMUECKONW O€30I1aCHOCTH U OXpaHbl 3J0POBbSL.

B cooTBercTBHU ¢ 00IIMMH LESAMU U IPUHIMIIAMHU CPEIHEro o01iero oopaszoBanus cojep:xanue npeamera «Xumus» (10—11 xnaccsl, 6a30BbIi ypoBEHb
U3yUYEHHsI) OPUEHTHPOBAHO MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO ITOATOTOBKY O0yJaroIuxcs, HEOOX0IMMYIO UM JUIsl BBIPAOOTKH MUPOBO33 PEHUECKHX
OPUEHTUPOB, YCIIECHIHOTO BKIKOUEHUS B XKU3Hb COLIMYMa, IPOAOJDKEHHS 00pa30BaHUs B pa3IMYHbIX O0JIACTSIX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
CocTtaBistomuMu npeaMeTa « XUMus» SBISIOTCS 0a30Bble Kypebl — «Opranndeckas XuMus» U «OO011as 1 HeopraHuuecKkasi XUMHsD), O CHOBHBIM KOMIIOHEHTOM
CoJIepKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPraHUYECKON XUMUH (C BKJIFOUEHHEM 3HAHUH U3 00Iel XUMUH) U
opranudeckoil xumun. GopmMupoBaHue JAHHOW CHCTEMBbI 3HAHUH IPU U3YyYEHUH IpeaMeTa 00ecrieqnBaeT BO3MOXKHOCTb PACCMO TPEHUS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHSATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa coaepkanus KypcoB — «Opranudeckas xuMusi» 1 «OO011as 1 HeopraHuueckast XUMHs» chopMHUpOBaHa B IIpOrpaMMe M0 XMMUHU Ha OCHOBE
CHCTEMHOTI'0 TI0JIX0/1a K M3y4YEeHHUI0 y4eOHOTo MaTepuana u 00ycloBiieHa HCTOPUYECKH 0O0CHOBAHHBIM Pa3BUTHEM 3HAHUHN Ha OTIPe/IeIEHHBIX TEOPETUYECKUX
ypoBHsX. Tak, B Kypce OpraHn4eckoil XMMHHM BEIIEeCTBa paCCMaTPUBAIOTCS HA YPOBHE KIIACCHYECKON TEOPUHU CTPOEHHS OPraHUYECKUX COSIMHEHUH, a TaKkKe Ha
YPOBHE CTEPEOXMMUYECKHUX U JIEKTPOHHBIX MPEACTABIECHUI 0 cTpoeHnH BemiecTB. CBeieHUs 00 U3ydaeMbIX B Kypce BEIECTBax JAlOTCs B pa3BUTHH — OT
YTJIEBOJOPOIOB JI0 CJIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeTMHEHUH. B Kypce opranndeckoil XMMHUHU MOTy4aroT pa3BUTHE cpOPMUPOBAHHBIE HA YPO BHE
OCHOBHOTO 00111er0 00pa3oBaHMs NEpPBOHAYAIbHBIC MPEACTABICHUS O XUMUYECKOH CBSI3H, KJIacCU(UKAIIMOHHBIX TPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX CTPOCHUS, 0 XUMHUECKOW PEaKIINH.



[To1 HOBBIM YIJIOM 3pEHUS B IpeaMeTe «XUMuUs 6a30BOT0 YPOBHS pacCMaTPHUBACTCS U3YYEHHBI HA YPOBHE OCHOBHOTO 001IeT0 00pa30BaHuUs TEOPETHYESCKHMA
MaTepHual ¥ (pakToJIOTHYECKHE CBEICHHS O BEIIECTBAX U XUMUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO011as 1 HeopraHuuecKast XUMHs» 00yJaronmMes
MIPEOCTABIISETCS BOSMOKHOCTh OCO3HATh 3HAYEHUE MEPHOANYECKOTO 3aKOHA C OOIIETEOPETUYECKIX H METOI0JIOTHUECKUX TTO3HUILIUH, TITy0)Ke OHATh
MCTOPHUYECKOE U3MEHEHNE (PYHKIMI 3TOr0 3aKOHA — OT 0000IIAoIIei 0 0OBSICHSIONICH U IPOTHOZUPYIOIIEH.

EZII/IH&?I cucTeMa 3HaHUM O BaXKHEHIITNX BCIICCTBAX, UX COCTAaBC, CTPOCHHNH, CBOHCTBax U MMPUMCHCHHUH, a TAKIKC O XUMUYCCKUX PCAKIUAX, X CYIIIHOCTH U
3aKOHOMEPHOCTAX MPOTEeKaHUs AonoHseTcs B Kypcax 10 u 11 kaccoB aneMeHTaMu COACpKaHUS, UMEIOIIUMU KYJIbTYPOJIOTUUECKHUI U MPUKIIAIHON XapakTep.
DT 3HaHUA CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSA3H XMMUU C IPYTUMH HayKaMH, pacKpbIBatOT €€ pOJib B [I03HABATEIBHON U IPAKTUYECKON JESITEIbHOCTH
YeJI0BEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBaKEHHUS K IPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUECKUX PUII0KEHUN XUMHUHU, IOMOTAIOT BBIITYCKHUKY
OPUCHTHPOBATLCS B 06HI€CTBCHHO 1 JIMYHOCTHO 3HAYUMBIX np06neMax, CBSI3aHHBIX C XI/IMI/IGI\/'I, KPUTHYCCKHU OCMBICIINBATH I/IH(l)OpMaHI/II-O " IIPUMCHATH eé JJIA
IIOIIOJIHCHU S 3HaHHfI, PEIICHUA MHTCIIJICKTYAJIbHBIX U OKCIICPUMCHTAJIBHBIX UCCIICAOBATCIIbCKUX 3a/1a4. B ECJIOM COACPIKAHUE yqe6H0r0 npeamMeTa «XUMUSDY
JTAHHOTO YPOBHS M3YUYEHUsSI OPUECHTHUPOBAHO HA (DOPMHUPOBAHKE Y O0YUAIOITUXCSI MUPOBO33PEHYECKON OCHOBBI ISl TOHUMaHUs GUI0CO(CKUX UIEH, TAKUX KaK:
MaTepHAIbHOE €IMHCTBO HEOPTaHMUYECKOTO U OPTaHMYECKOTO MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOSHHEM, I03HABAEMOCTh
MPUPOIHBIX SBJIEHUHN MMyTEM SKCIIEPUMEHTA U PEIIEHUSI TPOTUBOPEUNI MEKTy HOBBIMU (DAKTAMH U TEOPETHUUECKUMU IPEIOCHUIKAMH, OCO3HAHHUE POJIM XUMUHU
B PEIICHUU DKOJOTHUECKUX MPOoOIIeM, a Takke MpodieM cOepekeHUsT SJHEPTETHUECKIX PECYPCOB, CHIPbsS, CO3/IaHMsI HOBBIX TEXHOJIOTHI U MaTep HaJoB.

B mrane pemicHuA 3a1a4 BOCIIMTAHUA, Pa3BUTHUA U CONHUAIU3allN O6y‘—IaIOHII/IXC$[ IIPUHATEIC HpOFpaMMOﬁ M0 XMMHHU IMOAXOAbI K OIIPECACIICHHUIO COACPIKAHUA U
MMOCTPOCHUS MpeaMeTa IpeaycMaTpuBaT (POPMUPOBAHNE YHUBEPCATBHBIX YICOHBIX IEUCTBUI, UMEIONMUX 0a30BO€ 3HAUCHUE VTSI PA3TUIHBIX BUIOB
NESATEHPHOCTH: PeIIeHUs MpooJieM, TOUCKa, aHaIn3a 1 00paboTKH MHGOPMAIH, HEOOXO0UMBIX ISl MPUOOPETECHUSI OTIBITA TPAKTUICCKON 1
HCCIIEIOBATENIbCKON AESITETbHOCTH, 3aHUMAIONIEH BaKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTtuke npenogaBaHus XMMUHU KaKk Ha YpPOBHE OCHOBHOTO 0OIIIer0 00pa3oBaHus, TaK U Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus, IPpH ONPeIeIEHUN
coJiepKaTeIbHON XapaKTepUCTUKH Leei U3yUeHUsI TpeMEeTa HallpaBJIeHUEM ePBOCTENIEHHON 3HAYUMOCTH TPAAUIIMOHHO MpU3HAETCs POpMUpPOBAHUE OCHOB
XMUMHYECKON HayKH Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMUS, MPAKTUYECKON JESITETbHOCTH YeIOBEKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBO KYJIbTYpHI.
C MeToAnYeCcKOoi TOUKH 3pEeHHUs TaKOM MOJAX0/1 K ONPEIeNICHUIO LeIel U3y4YeHHUs [IpeIMeTa SBISETCS BIOJIHE ONPAaBAaHHBIM.

CornacHo JaHHOW TOYKE 3peHHs TJIaBHBIMU LEISIMUA U3YUYEHHUS MpeaMeTa «XuMus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBnsiroTCS:

(dbopMHUpOBaHHE CUCTEMBI XMMHUECKUX 3HAHHUH KaK BayKHEHIIEH COCTaBIISIIONICH eCTECTBEHHO-HAYYHOUM KapTUHBI MUPA, B OCHOBE KOTOPOI! JIe)KaT KIIFOUEBbIE
MOHATHS, PyHIaMeHTaNbHbIE 3aKOHBI U TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U TOHUMAaHUE CYIIIHOCTHU JOCTYIHBIX 0000IIeHH
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH UX pa3BUTHS U CTAHOBIICHUS;

dbopMupOBaHHE U Pa3BUTHE MPEACTABICHUI 0 HAYYHBIX METOAaX MO3HAHUS BEUIECTB M XUMHUUECKUX PEaKUUi, HEOOXOAUMBIX JUIsl MPUOOPETeHUsS yMEHUN
OpPUEHTHPOBATHCS B MUPE BEUIECTB U XMMHUECKUX SBJICHHM, HUMEIONINX MECTO B MIPUPO/IC, B MPAKTUYECKON U MOBCEIHEBHOM KU3HH;

pa3BUTHE YMEHUU U CIOCOOOB AECATEILHOCTH, CBSA3aHHBIX C HAOIIOACHHEM U 00BSICHEHMEM XMMUYECKOT0 SKCIIEPUMEHTa, COOJII0IEHUEM TPaBUIl O €301MacHOro
oOpallieHus ¢ BEeleCTBaMU.

Hapsiny ¢ aTum, copepkaTenbHas XapakTepUCTHKa Leel U 3a/1a4 U3y4eHUs MpeaMeTa B IporpaMMe 1o XUMHUHM YTOUHEHAa U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHU NPUOPHUTETAMH B CUCTEME Cpe/iHero oomiero oopazoBanus. CeroHs B MpenoJaBaHUM XUMHUH B OOJIbIICH cTeNeHH OTAaETCs Mpe IoYTeHNe
MPAKTUYECKON KOMIIOHEHTE CO/IepKaHus 00ydeHMsI, OPUEHTUPOBAHHON Ha MOJrOTOBKY BBIITYCKHHKA 00111€00pa30BaTelbHOM OpraHn3aluy, BIaICI0IIEero He
Ha0OpOM 3HaHUH, a QYHKIMOHAIBLHON IPAMOTHOCTBIO, TO €CTh CLIOCO0AaMH M YMEHUSMHU aKTUBHOTO TOJTyYEHHsI 3HAHUN U IPUMEHEHUsI UX B PEATbHOM KU3HU
JUISL peIlieHUs] TPAKTHUECKUX 3a/1a4.

B cBs3M ¢ 3TUM NIpH U3y4EHHUH MTpeaMeTa «XUMUS JOMUHHUPYIOIIee 3HaUeHne MPUOOPETatoT Takue eI U 3a7a4M, KaK:

ajanTanus oOyJaromuxcs K yCJIOBHSIM JMHAMUYHO Pa3BUBAIOILErOCs MUpPa, (GOPMUPOBAHKE UHTEIUIEKTYaIbHO Pa3BUTOMN IMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEILHOMY MPUHATHIO IPAMOTHBIX PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEILIECTBAMU U
HUX IPUMCHCHHUCM



(bOpMPIpOBaHI/Ie y 06yan0Luch;1 KIIFOUCBBIX HABBIKOB (KJHO‘IGBBIX KOMHGTQHHHﬁ), HMCIOIIUX YHHUBCPCAJIbHOC 3HAYCHUC I pa3JIMYHBIX BUJOB ACATCIIbHOCTU!
pereHus npooiiem, MoUcKa, aHajau3a U 00padoTKu HHPOPMAITUH, HEOOXOTUMBIX Il IPUOOPETEHHS OMbITa IEITETLHOCTH, KOTOPAast 3aHUMAET Ba)KHOE MECTO B
IIO3HAaHUHM XUMHUH, a TAKXKC A1 OLICHKH C HOBI/II_[I/Iﬁ 9KOJIOTHYECKOH 0€30I1acCHOCTH XapakKTepa BJIUAHUA BCIICCTB U XUMHUYCCKUX MPOLECCOB HA OPraHu3M
YeJI0BEKa U IIPUPOJIHYIO CPEY;
pa3BHUTHE NIO3HABATEIIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yJIarOIIMUXCS: CIIOCOOHOCTH CAaMOCTOSITEIILHO MTPHOOPETaTh HOBBIE
3HAHUA 110 XUMHUHU B COOTBCTCTBUH C ) KU3HCHHBIMU HOTp€6HOCT$IMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(i)OpMaIII/IOHHI)IG TEXHOJIOTUHU )14 IIOMCKa U aHaJInu3a
y4eOHOH ¥ HAYYHO-TIOMYIIAPHONW MHPOPMALUU XUMHUYECKOTO COJCPIKAHNUS;
(hopMHpOBaHKE U PA3BUTHE Y OOYJAIOIIMXCS ACCOIMATUBHOTO ¥ JIOTHYSCKOTO MBIIIICHHS, HA0IF01aTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPHIE
0co0eHHO HCO6XOI[I/IMI>I, B HaCTHOCTH, IIpH TNIAaHUPOBAHUU U MPOBCACHUU XUMHUYCCKOI'O SKCIICPUMECHTA,
BOCITUTaHHE y 00yJaromuxcsl yOekIEHHOCTH B TYMaHUCTHYECKON HANPaBJI€HHOCTH XUMHUH, €€ BaKHOM POJIU B PEIIEHUH ITI00ATBHBIX MPOOJIEM parliOHaIbHOTO
MIPUPO/IOIIOJIL30BAHUS, MIOMIOJIHEHUS JHEPTETUUECKUX PECYPCOB U COXPAaHEHUsI IPUPOJIHOTO PaBHOBECHS, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHUS K
MIPUPOJIE U CBOEMY 3710POBBIO, a TAK)KE IPUOOPETEHMSI OIBITAa MCIIOJIB30BAHUS OJYUEHHBIX 3HAHUM JUIs IPUHATHS TPaMOTHBIX PEIICHUN B CUTYaIUsX,
CBsI3aHHBIX C XUMHWYCCKUMU ABJICHUSIMU.
B yueGHOM maHe cpeanero ooduiero ooOpazoBaHus peaMeT «XUMHUsD 6a30BOro ypoBHS BXOJUT B COCTaB MpeAMETHOM obiactu «EcTecTBeHHO -Hay4HbIE
MPEAMETHI».
OO6miee yncIo YacoB, OTBEACHHBIX JIUIS U3YUCHUSI XMW, Ha 0a30BOM ypOBHE CpeHEro o0Iero oopazoBanus, coctapiset 68 gacos: B 10 kimacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 gaca (1 gac B Heneno).

BocnumamenbHbili nomeHyuan npedmema «Xumus» peannsyeTca yepes:

e TOOYXJCHHE 00yUYaIOIIHNXCS COOJIFOIaTh Ha YPOKE OOIIEITPUHATHIC HOPMBI TIOBEICHH S, MPABIIIA OOIIEHUS CO CTAPIIUMH (TTearori4eCKuMHU
pabOTHUKAMH) ¥ CBEPCTHUKAMHU (0OYyJarOIMMUCS ), TIPUHIIUIIBI y4eOHOH TUCIUIUIMHBI M CaMOOPraHu3ai. MeTo bl M IPUEeMBI: 00CYKICHHE
MIPABHJI OOLICHHS CO CTAPIIUMU (YUUTEISIMH) U CBEPCTHUKAMU(IIKOJILHUKAMH ), TIPUHIIMITBI Y4eOHOM JUCIUTUIMHBI U CAMOOPTaHU3aIUH;

e IIPHUBJICHCHHUC BHUMAHUA 06yqa}01u1/1xc;1 K OCHHOCTHOMY aCIICKTY M3y4acMbIX Ha YPOKaX IpEAMECTOB, }IBJ'ICHI/If/'I, COOBITHI qepes: 06pa1ueHHe
BHUMAaHHW Ha HPaBCTBCHHBIC ACIICKThI HAYYHBIX OTKpBITPIfI, KOTOPBIC U3YYAIOTCA B I[aHHBIﬁ MOMCHT Ha YpPOKE; Ha HpeHCTaBHTeHeﬁ YYCHBIX,
CBA3aHHBIX C U3y4Ya€MbIMU B ,Z[aHHBIﬁ MOMCHT TCMaMH, Ha TOT BKJIa/, KOTOpBIﬁ OHH BHCCJIU B PA3BUTHUC HaIeu CTpaHbl U MHpPA, HA ,Z[OCTOI‘/IIHBIG
noApaxKaHus NpUMEPbI UX JKU3HU, HAa MOTUBBI UX IMOCTYIIKOB. Metoabl IMPHUCMBI: OpraHu3anus pa6OTH C HOJIy‘IB.CMOfI Ha YpOKE COIIUAJIBHO -
3HAYNMOU HH(l)OpMaHHCﬁ, HWHUIOUHUPOBAHUC €C O6CY)K,Z[€HI/I${, BBICKA3bIBaHUA O6y‘laIOH_[I/IMI/IC${ CBOCI'O MHCHUA, BBIpa6OTKI/I CBOCT'O OTHOILICHMA,



e  HCHOJH30BAHME BOCIHUTATEIBHBIX BO3MOKHOCTEH COZEpKaHUs yIeOHOTO peaMeTa A1t POpMUPOBAHHS Y O0YJAIOIIUXCS POCCUUCKUX
TPaJAULIMOHHBIX 1YXOBHO-HPABCTBEHHBIX U COLIMOKYJIBTYPHBIX LICHHOCTEW. METOIbI U IIPUEMBI: JEMOHCTPALMS AECTAM IPUMEPa
OTBETCTBEHHOTO, T'PaXKIAHCKOTO TIOBEJICHUS, TIPOSIBIICHHSI YEIIOBEKOIIOOUS U 100OpOCepACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIINX TEKCTOB
IUTSL 9TE€HUS, 33024 IS pelIeHHs, IPOOJIEMHBIX CUTYyalluil JUTst 00CYXKICHHUS B Kilacce),

e BKIIIOYEHHE B YPOK UTPOBBIX MPOIIEAYP, KOTOPHIE TOMOTAIOT MOAEPKATh MOTUBAIIUIO 00YYAIOIIUXCS K TIOJIYUSHUIO 3HAHUM,
HaJIaKMBAHUIOTIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIIIEHUH B KJIacce, IOMOTal0T YCTAaHOBJIEHUIO JOOpOXKeEIaTelbHON aTMOC(hephl BO
BpEMS YPOKa;

e IPUMEHEHHUE Ha YPOKE NHTEPAKTUBHBIX ()OPM pabOThl, CTUMYJIMPYIOIIMX T03HABATEIbHYIO MOTHUBALIMIO 00YyUYaOLIUXCS.

e IMpPUMEHEHUE rpyNmnoBoi paboThl WK PabOTHI B Mapax, KOTOPbIE CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMaHAHON pabOThI U
B3aUMO/ICHCTBUIO CAPYTUMHU OOyUaIOITUMHUCS.

. BBI60p " UCITI0JIb30BAaHUE HA YPOKax METOA0B, MCTO UK, TGXHOJ’IOFI/If/i, OKa3bIBAOIINX BOCIIMTATCIIBHOC BOS}IefICTBHe Ha JUYHOCTH B
COOTBETCTBHH CBOCIIMTATCIBHBIM NACAJIOM, IICJIBIO U 3aa4YaMHi BOCIIMTaAHUA,

e WHHUIUHMPOBAHUE U TOIEPIKKA UCCIEAOBATEIBCKON IEATETHHOCTH IIKOJBHUKOB B (DOPME BKIIFOUCHHS B YPOK PA3TUIHBIX
HCCTIE0BATENBCKUX 3aJaHUH U 33/1a4, UYTO J1a€T BO3MOXKHOCTh 00YJarOIIMMCsI PUOOPECTH HABBIKH CAMOCTOSITEIILHOTO PEIICHUS
TEOPETUYECKON MPOOIEeMbl, FTeHepUpPOBaHUs U 0(OPMIIEHHS COOCTBEHHBIX TUIIOTE3, YBAXKUTEIBHOTO OTHOILICHHUS K UY)KUM HJIEAM,
MyOJIMYHOTO BBICTYILICHUS, apTyMEHTUPOBAHMS K OTCTAaUBAHUS CBOEH TOUKHU 3peHHsI. MeTO bl ¥ MpUeMbl: peaan3alus HHAUNBUYaIbHBIX U
IPYIIOBBIX UCCIIEI0BATEIbCKUXITPOCKTOB.

e  YCTaHOBJIEHHE YBaXXUTENIbHBIX, JOBEPUTEIbHBIX, HE(POPMAIbHBIX OTHOLUICHUI MEXAY YUUTENIEM U YICHHUKAaMU, CO3[JaHIe Ha YPOKax
SMOIMOHAIBHO-KOM(MOPTHOM cpeibl;

opraHun3auma wedcrTsa MOTUBMPOBAHHbIX M 3PYANPOBAHHbIX 0OYYaIOLLMXCA HAaA UX HeYCNeBaloWMMM OAHOKIACCHUKAaMM, AAOLLEro WKObHUKaM
COLMaNbHO 3HAYMMbII ONbIT COTPYAHMYECTBA U B3aUMHOM nomowy. MeToabl U NpuemMbl: HaCTaBHUYECTBO
COJEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH
[IpenMer oprannueckoit XuMuu: e€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
B [IOJIyY€HUU HOBBIX BEIIECTB U MaTepuasoB. Teopus cTpoeHus opraHndeckux coequHennii A. M. bytiepoBa, e€ ocHOBHBIE M0J10keHU. CTPYKTYpHBIE
(dbopMyIbl Opranndeckux BemiecTs. ['oMonorus, nsoMepus. XuMU4YecKas CBSI3b B OPTaHUUYECKUX COSIMHEHUSIX — OJJMHAPHBIE U KPATHBIE CBS3H.
[IpencraBnenue o Kiaccuukanuy opranndeckux BeniecTs. HoMeHkIaTypa opraHndeckiux CoeIMHeHH (cucTeMaTHueckas) ¥ TpuBUaIbHbIe HA3BaHUS
BOKHEHIIINX MpEeCTaBUTENEH KIacCOB OPraHMYECKUX BEIIEeCTB.
DKCIepUMEHTAIBHBIE METO/IbI M3YUEHHS BEIIECTB U UX MPEBPAIICHHU: O3HAKOMIIEHUE ¢ 00pa3liaMy OPTraHUYECKUX BEIECTB U MaTepuaiaMd Ha UX OCHOBE,
MOJENUPOBAHNE MOJIEKYJ OPTraHMUECKUX BEIIEeCTB, HAOIIOACHNE U OMKMCAaHKE IEMOHCTPAIMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPraHUYEeCKUX BEIIECTB MPU
HarpeBaHuu (TUIaBJIeHUE, OOYTIMBaHUE U TOPEHHE).




Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHUYECKHH psil. MeTaH U 3TaH — NPOCTEHIITNe MPEICTABUTENN AJIKAHOB: (PU3MUECKIE U XUMUYECKUE CBOMCTBA (peaKIuu
3aMEILEHUs] U TOPEHUs ), HaX0XKACHHUE B IIPUPO/IE, TOJIYyUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHH Psill. DTHIICH U IPOIHIICH — IMPOCTEHIIINE MPEICTABUTENN AIKEHOB: (PU3MYECKUE U XMMUYECKHE CBOMCTBA
(peakuuy ruipupoBaHus, rajloreHUpOBaHUs, FUApaTallii, OKUCICHUS U IOJUMEpPU3alliN), TOJIYy4eHUE U IPUMEHEHUE.

Ankamuensl: Oyraguen-1,3 u MmetunOyraauen-1,3: crpoeHue, BayKHEHIINEe XUMHUUECKUE CBOMCTBA (peakiys mojuMepusanuu). [loxydeHne cuHTeTHIeCKOTOo
Kay4dyKa U PE3UHBI.

AJNKUHBI: COCTaB U 0COOEHHOCTU CTPOEHMUSI, TOMOJIOTMUECKUH Psil. ALIETUIIEH — IPOCTENIINI MTPEICTaBUTENb AJIKUHOB: COCTaB, CTPOEHUE, (hr3UUECKue U
XMUMHMUYECKHE CBOMCTBA (peaKuu THIpUPOBAHMSI, TAIOT€HUPOBAHUS, TUIpATallil, TOPEHNUS), TOJIyY€HHUE U IPUMEHEHHUE.

Apensbl. benzoun: coctas, cTpoeHue, pU3NUECKre U XUMHUYECKHE CBOMCTBA (PEaKIMK raJlor€HUPOBAaHNs U HUTPOBAHUS ), IOJIyYeHUE U IPUMEHEHUE. Toyon:
cocmas, cmpoenue, usuieckue u Xumuieckue cotucmsea (peakyuu 2ai02eHupoOBaHUs U HUMpPO8anus), noayienue u npumerenue. TOKCHIHOCTb apeHOB.
I'eneTndeckas CB3b MEXKIY YII€BOJOPOJAMH, IPUHAUICKAIIUMU K PA3JIMYHBIM KIIACCaM.

[Ipupoanbie HICTOYHUKH YriaeBoA0poa0B. [Ipupoansblii ra3 u nomnyrHele HedTsHbIE Ta3bl. HepTh 1 €€ npoucxoxaenue. CrnocoOs! nepepaboTKu HEPTU:
MIEpPETrOHKa, KPEKUHT (TepMUYECKH, KaTaTuTHUYeCKUii), muposu3. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.
KaMeHHbIH yrosb 1 NpoayKThI €ro nepepaboTKu.

OKCIIepUMEHTAIbHBIE METO/IbI M3YUEHUS BEIIECTB U UX MPEBPALIEHUI: 03HAKOMJIEHHE C 00pa3liaMy IIacTMAacC, Kay4yKoB M pe3uHsbl, Kojutekiuu «HepTs» u
«YTO0JbY», MOIETUPOBAHNE MOJIEKYJT YIJIEBOIOPOIOB U rajOreHOMPOU3BOIHBIX, IPOBEICHNE PAKTUUECKON pabOThl: MOJyYEHHE 3TUICHA U U3yUYEHHUE €TO
CBOMCTB.

PacuérHble 3anaun.

Bbruncrenus no ypaBHEHUIO0 XUMHUECKOM peakiuuu (Maccel, 00bEMa, KOIMYECTBA UCXOAHOTO BELIECTBA MIIM MPOIYKTa PEaKUH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIECTB MIIM MIPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyecKkue coeIMHEHU

IIpenenpHble OTHOATOMHBIE CIUPTHI. METaHOJI ¥ 3TAHOJ: CTPOCHUE, (PU3HUECKUE U XUMUYECKHE CBOMCTBA (PEAaKIMK C aKTUBHBIMU MeTaJlIaMH,
rajloreHOBO/I0POJIaMH, TOPEHHUE), IpUMeHeHne. BonopoaHble CBA3M MEKy MOJIEKYJIaMu CIIUPTOB. JleificTBUe MeTaHOIa U ATaHOJIa Ha OPraHU3M UesIoBeKa.
MHOroaToMHbI€ CIIUPTHI. DTUJICHITIMKOJIb U INIMLEPUH: CTpOeHHE, GPU3NUECKUE U XMMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEIIOUHBIMU METAJJIaMH,
Ka4yeCTBEHHasl peaKiisi HA MHOIOaTOMHbIE ClIUpThI). JleficTBue Ha opraHn3M 4enoseka. [IpumeHeHne riavueprHa 1 STHIIEHTJIMKOJIS.

@DeHoJI: CTPOCHUE MOJIEKYJIbI, (PU3nYecKue U XuMHYeckue cBoiicTBa. TokcuuHocTh peHona. [lpumenenue peHona.

Anpaeruabl U kemonsi. DopManbAerull, aleTaabAerul: CTpoeHue, Gru3nyeckre 1 XUMHUECKUe CBOIMCTBA (peakui OKUCIIEHHS U BOCCTAaHOBJICHHUS,
Ka4eCTBEHHbIE PEAKLUH), IOJIYyYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE ITpe/ieNIbHbIE KApOOHOBBIE KUCIOThI. MypaBbUHAs M YKCYCHAsi KUCJIOTBI: CTpOEHUE, (PU3NYECKHE U XUMHUYECKUe CBOICTBa (CBOMCTBa, 001I1e
IUIs KJacca KUCIIOT, peakus 3Tepudukanum), noiaydeHue u npuMeHenre. CTeapuHoBasi U 0JIEMHOBAsK KUCIIOTHI KaK MPeACTaBUTENH BbICIINX KapOOHOBBIX
KHCJIOT. Mblj1a Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEe ACHCTBHE.

CrnoxHble 3(hupbl Kak TPOU3BOJHbIE KAPOOHOBBIX KUCIOT. I'naponu3 cnoxxHbIX 3¢upoB. Kupsl. ['naponns xxupos. [Ipumenenne xxupoB. buonornyeckas
POJIb KHUPOB.




VYTraeBoibl: coCTaB, Kiaccu(ukanus yriaeBo1oB (MOHO-, M- M MOJIMcaxapuabl). [ roko3a — mpocTelmuii MOHOCaxapHI: 0COOEHHOCTH CTPOSHHS MOJIEKYJIHI,
¢dusznuecKkre U XUMUYIECKUE CBOWCTBA (B3anuMoaericTBre ¢ ruapokcuaom meau(Il), okucienne aMmmMuadHbIM pacTBOpoM okcupa cepedpa(l), BoccraHoBieHue,
Opo>KeHHeE TIIIOKO3bI), HAX0XKIEHUE B IIPUPOJIE, TpUMEHEHHE, Onooruueckas poiib. @orocunte3. Opykro3a Kak H30MEp TITFOKO3HI.

Kpaxmai u nemunosnosa kak npupoabie moimMepsl. CTpoeHne Kpaxmana | HeJuTiono3bl. @u3ndecKkue 1 XMMUYeCKue CBOMCTBA Kpaxmaia (THAPOIII3,
Ka4eCTBEHHAsI PEaKIHs C HOJIOM).

OKcIepUMEHTAIbHBIC METO/IbI M3YYEHHSI BEIIECTB U MX NMPEBPALICHUN : IPOBEICHUE, HAOIIOIEHNE U ONMCAaHUEe JEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE
CIUPTOB, KAYECTBEHHBIE PEAKIMH OTHOATOMHBIX CIIUPTOB (OKUCIIEHHE dTaHosa okcuaoM Menu(1l)), MEHOroaTOMHBIX ClTUPTOB (B3aMMOCHCTBUE TIIUIIEPHHA C
ruapokcuaoM meau(Il)), anpreruaoB (okucIeHne aMMUavYHbIM pacTBopoM okcuaa cepedpa(l) u runpoxcuaom meau(ll), B3anmoaeiicTBue kpaxmana ¢
MO0JIOM), ITPOBEJIEHUE MPAKTUYECKON pabOThI: CBOIICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérneble 3a1aum.

Brranciienus mo ypaBHEHUIO XUMHUECKOW peakimy (Macchl, 00bEMa, KOJTMYECTBA MCXOTHOTO BEIIECTBA WIIM MPOIYKTa PEAKIIMH 110 U3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OJHOTO M3 MCXOHBIX BEIIECTB MIIH MPOAYKTOB PEAKIINN).

A3oTcoaepikamye OpraHuIecKue CoOeTNHEHHS.

AMHWHOKHCIIOTHI KaKk aM(OTEpHBIC OpraHuveckre coenHeHms. Ou3ndecKnue 1 XMMUIeCKre CBOMCTBAa aMUHOKHCIIOT (Ha MprMepe TIuIrHa). bromorndeckoe
3HaYeHWE aMHHOKHUCIOT. [lenTumpr.

Benxu xak mpupoHbIe BEICOKOMOJICKYIISIpHBIE coenHeHns. [IepBudHas, BTOpHYHAS U TPETHYHAS CTPYKTYpa OeKoB. XMMHUYECKHE CBOWCTBA OCITKOB:
THIIPOJIN3, ACHATYPAINsl, KAUECTBECHHbIE PEaKIINN Ha OCIIKH.

DKCIepUMEHTAIbHbBIE METOIbI M3YUEHUS BEIIECTB U UX MPEBpAllleHUI: HAOII0AeHNE U ONMCAHNE IEMOHCTPALIMOHHBIX OMBITOB: A€HATypals OEJIKOB MpU
HarpeBaHUH, [IBETHbIE PeaKIIUU OEJIKOB.

BrbicokomoliekyJisipHble COeIMHEeHH s

OcHOBHbBIE IOHATHS XUMHH BHICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEPHU3AINH, CPEIHSS
MoJieKynsipHasi Macca. OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYJIIPHBIX COETUHEHHH — MOJIMMEpU3aIusl U MOJIUKOH IEHCAIHS.

DKCIepUMEHTAIbHBIC METO/IbI M3YUEHHS BEIIECTB U UX MPEBPALICHHI: O3HAKOMIIEHUE ¢ 00pa3liaMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanu3anus MeXnpeaMeTHBIX CBA3€H NPU U3y4eHUH opraHndeckoil xumun B 10 kitacce ocyIecTBIsieTcs Yepe3 UCIOIb30BaHHE KaK OOIIMX €CTe CTBEHHO-
HAYYHBIX MOHATUN, TaK U MOHSATHUH, SBISIOIUXCI CUCTEMHBIMU VIS OTICIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01ue ecTecTBeHHO-HAYUHbIE TIOHATHUS: SBIICHUE, HAYYHBIH (DAaKT, TUMOTE3a, 3aKOH, TEOPHs, aHAIHN3, CUHTE3, KJIacCU(PHUKAIIUS, TEPUOIUIHOCTD,
HaOI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJACITUPOBAHUE.

®duszuka: MaTepusi, SHEPTuUsi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTe€TUUECKUI YPOBEHb, BEIIECTBO, TEJO, 00bEM, arperaTHoe COCTOSIHUE BEIIECTBA,
(buznyecKue BeTMUYUHBI U €IMHULIBI KX U3MEPEHUS.

buosnorus: xnerka, opranusm, 6nocgepa, 0OMeH BEIECTB B OpraHu3Me, GOTOCHHTE3, OMOJIOTMYECKH aKTUBHBIE BelllecTBa (O€NIKH, YriIeBOIbI, XKHUPHI,
(bepMeHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHosoTHsI: MUIIEBBIEC TPOYKTHI, OCHOBBI PAIIMOHAILHOTO MUTAHKUS, MOIOIIIUE CPEICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTEpHUaIbl U3
HCKYCCTBEHHBIX M CHHTETHYECKHUX BOJIOKOH.




11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHH

XUMHUYECKUH 37eMeHT. ATOM. SIApo aToMa, M30TOMBL. DJIEKTPOHHAs 000JI0UKa. DHEPreTHYECKUE YPOBHH, MMOyPOBHH. ATOMHBIE opOuTay, s-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/iesIeHUs AIEKTPOHOB [0 OPOUTANISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHASI KOHPUTYpaLIUs]
aTOMOB.

[Tepuoanueckuii 3akon u [lepuoanueckas cuctema xumuueckux emeHToB Jl. 1. Menneneera. CBsi3b nepuoudeckoro 3akona u [leproaudeckoil cucTeMbl
XuMHueckux 3nemeHToB [I. V. MenzaeneeBa ¢ cCOBpeMeHHON T€OpUEH CTPOEeHHs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX 3JIEMEHTOB U
00pa3yeMbIX MU MPOCTHIX U CJIOKHBIX BEIIECTB 10 TPYIHIaM U MepuoiaM. 3HaueHHe NePUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHue BeniecTBa. XuMudeckas CBsi3b. BUJibl XUMUUeCKO CBsA3M (KOBaJEHTHAsl HEMOJIIPHAs U MOJIsipHasi, HIOHHAs!, MeTajuinyeckas). MexaHu3Mbl
00pa3oBaHUs KOBaJIEGHTHOW XMMHUYECKOH CBSI3U (OOMEHHBIN U IOHOPHO-aKIeNTOPHbIN). BogopoaHas cBsi3b. BaneHTHOCTh. DIeKTPOOTPULIATEIHHOCTD.
Crenensp okucieHus. IoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIUTMUECKUX PEMIETOK. 3aBUCUMO CTh
CBOMCTBA BEIIECTB OT THUIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTie o aucniepcHbIX cucTemMax. McTuHHbBIE U KOJUIOUMAHBIE PacTBOPHI. MaccoBasi 10J1sl BEIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coeauHeHuil. HoMmeHkiatypa Heopranndeckux BeulecTB. [ eHeTnyeckas CBs3b HEOPraHUYEeCKUX BEIIEeCTB,
MIPUHAUISKAINX K PA3IUYHBIM KJIACCAM.

Xumudaeckas peakius. Kimaccudukanus XaMUIeCKUX PEakiiiidi B HEOPraHUIECKON U OPraHNIeCKON XUMUU. 3aKOH COXPAHEHHST MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIIECHNS YHEPTUU IPU XUMHUUYECKUX PEAKIUAX.

CkopocTb peakiuy, e€ 3aBUCUMOCTb OT pa3n4HbIX (hakTopoB. OOpaTuMbIe peakuu. XuMudeckoe paBHoBecre. GaKkTOphl, BIUSIOLUIUE HA COCTOSTHUE
xuMuueckoro paHoBecus. [Ipunuun Jle [larense.

DnexTponuTHueckas aucconuanus. CuibHbIe U caalble 31eKTpouThl. Cpesia BOJHBIX paCTBOPOB BEIIECTB: KUCIIas, HEUTpaibHas, [IeI0YHAasl.
OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKLIUH.

DKCIIepUMEHTAIbHBIC METOIbI M3YUEHUS BEIIECTB U WX MPEBpallleHuil: AeMoHcTpauus Tabnun «[leproanueckas cuctema XuMUYeCKUX 3J1eMeHTOB /.
W. MenneneeBay, u3ydeHHE MOJIENIEH KPUCTAITNYECKUX PEHIETOK, HAOII0ICHUE

Y OMKCaHUE JEMOHCTPALMOHHBIX U J1a00paTOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIA BOJIOPOAa B IPUCYTCTBUM KaTaau3aTopa, OMpPEIeIeHUe CPEIbl
PacTBOPOB BEIIECTB € TIOMOIIbIO YHUBEPCATLHOTO HHIUKATOPA, peaKIIMi HOHHOTO 0OMEeHa), TPOBEICHUE MPAKTUYeCKO paboThl «BinsHue pa3indHbIX
(haKkTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIHID.

Pacuérneie 3aauu.

Pacuérel o ypaBHEHUSIM XMMUYECKUX PEAKIUA, B TOM YHCIIE€ TEPMOXUMUYECKHUE PACUETHI, PaCUETHI C UCIIOJIb30BAaHUEM MOHATHUS «MaccoBas A0Js
BEILIECTBAY.

Heoprannyeckasi xumus

Hewmerannel. [Tonoxenne HemeraiioB B Ilepuoanueckoii cucreme xumudeckux snemMeHToB . Y. MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
dusnyuecKkue CBOMCTBA HEMETAIIOB. AJIOTPOIHMS HEMETAJIOB (Ha MPUMeEpe KUCIopoa, cepsl, pochopa u yriepoaa).




XUMHUYECKUE CBOMCTBA BAKHEHIIIMX HEMETAIUIOB (TaJOTe€HOB, Cepbl, a30Ta, ocdopa, yriaepoaa U KPEMHHUS) U UX COSTUHEHUHN (OKCUIOB,
KHCJIOPOJICOACPKALIUX KUCIOT, BOJOPOJIHBIX COSTUHEHUN ).

IIpuMeHeHNne Ba)KHENIIUX HEMETAJUIOB U UX COCIUHEHUM.

Mertamibl. [lonoxenue meramioB B [lepuoanueckoit cucreme xumuueckux aieMeHToB J[. . MenneneeBa. OcoOOEHHOCTH CTPOCHHUSI SJIEKTPOHHBIX 000I0UEK
aToMOB MeTayioB. O0mue pusmueckre cBoiicTBa MeTauioB. CIuIaBbl METAJLIOB. DIIEKTPOXUMUYCCKHN PsiJ] HAPSHKCHUIA METAJIOB.

XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIUIOB (HATPUM, KaJIUW, KaJIbIIMM, MarHui, aIIOMUHUAN, ITIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

OOmrre cnocoObl mosry4eHnst MeTayuioB. [IprMeHeHre MeTauIoB B OBITY U TEXHHKE.

OKCHEPUMEHTAIbHBIC METOIbI M3YUEHHUS BEIIECTB U X MPEBPAIICHUN : U3YYCHHE KOJUIEKIINHU «MeTasuibl U CIJIaBbl», 00pa3IloB HEMETAIJIOB, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a71a4, HAOIIOCHUE U OTMCAHUE IEMOHCTPAITMOHHBIX U JIA0OPATOPHBIX OTBITOB (B3aUMOJICHCTBHUE THAPOKCH 1A ATFOMUHHUS C
pacTBOpaMu KHUCJIOT | IeJI0Uei, KaYeCTBEHHbBIE PEAKIIMU Ha KATHOHBI METAJIOB).

Pacuérnbie 3a1a4m.

Pacuérer maccel BemecTBa min 00b€Ma ra3oB 1Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAaCCE I 00BbEMY OJTHOTO U3 YUACTBYIOIIUX B PEAKIIUHU BEIIECTB,
pacd€Tsl Macchl (00BEMA, KOTMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XuMus 4 KM3Hb

Ponps xumuu B obecrieueHnN SKOJIOTHIECKOH, YJHEPIeTHIECKOM U MUIIEBON 0€30MaCHOCTH, pa3BUTHUU MeAUITUHEL. [[oHATHE 0 HAYYHBIX METOaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIUH.

[Ipencranenus: 06 0OMMX HAYYHBIX MPUHIIAIIAX TPOMBIIIIIICHHOTO TTOTYYSHHUST BAKHEUIIIUX BEIIECTB.

UYenoBek B MUpE BEMIECTB U MAaTEPUAJIOB: BAXKHEHIIINE CTPOUTEIbHBIE MaTEpUAIIbl, KOHCTPYKIIMOHHBIE MaTepUalibl, KPACKHU, CTEKJIO, KEpaMUKa, MaTeprallbl
JUTSI JIEKTPOHUKH, HAHOMAaTepHaIbl, OpPraHUYECKHUE U MUHEPAIbHBIC YI0OpEHUSI.

XUMHS ¥ 3I0POBbE YEJIOBEKA: TTpaBUjla UCIOJb30BaHMS JICKAPCTBEHHBIX MPENapaToB, MpaBuiia 0€301MacHOTO UCIIOJIb30BaHUs ITPENapaToB ObITOBON XUMHUH
B [IOBCEIHEBHOM XU3HU.

MeXnpeIMETHBIC CBSI3H.

Peanuzarus MexnpeIMETHBIX CBSA3EH NpH U3ydeHUHU 00IIeH U HeOpraHWnYeCKoH XUMUHM B 11 Kiacce oCymecTBISIETCs Yepe3 UCIOIb30BaHUE KaK OOIIHNX
€CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U TIOHATUM, SIBISIOMINXCS CUCTEMHBIMU YISl OTACJIBHBIX MTPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mume ecTecCTBEHHO-HAYYHBIC IMOHATHS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPHUS, aHAJIU3, CHHTE3, KIIaCCH(PUKALIHS, TIEPUOTUIHOCTD, HAOIIOACHHE,
SKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, SIBJICHUE.

du3snka: MaTepusi, JHEprus, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAIMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUUECKHUI YPOBEHb, BEIIECTBO,
TeJo, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PU3MUSCKHUE BETMYUHBI U SAMHUIIBI UX U3MEPEHUS, CKOPOCTh.

buosnorus: kiaeTka, opraHusM, SJKocucTeMa, ouocdepa, MaKpo- U MUKPOIJIEMEHThI, BATAMHHBI, OOMEH BEIIIECTB B OpraHU3ME.

I'eorpadust: MuHEpasbl, TOPHBIE TOPO/IbI, OJIE3HBIE HCKOTIAEMBbIE, TOTLIMBO, PECYPCHI.

TexHOoNorus: XMMHUYECKasi HPOMBIIIEHHOCTh, METAJLTYPIUsl, IPOU3BOACTBO CTPOUTENIbHBIX MAaTEPUATIOB, CEIIbCKOXO3SIIICTBEHHOE MPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIITIEHHOCTH, (hapMalieBTUYecKasi MPOMBIIUIEHHOCTh, TPOU3BOJICTBO KOCMETHYECKHIX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUasoB,
AJIEKTPOHHAS ITPOMBILUIEHHOCTh, HAHOTEXHOJIOT HH.




IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBimuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHSI 00YJaIOIMUMUCS IPOTPAMM CPEIHEr0 00IIero 00pa3oBaHus (JIMYHOCTHBIM,
MeTanpeIMEeTHBIM U IpeMeTHBIM). HaydHO-MeToanueckoi OCHOBOM /IJIsl pa3padOTKU TUIAHUPYEMBIX PE3yJIbTaTOB OCBOSHHSI TPOTPAMM CPEHETO 00MIero
00pa3oBaHus SBJISETCS] CHCTEMHO-IEITETLHOCTHBIH ITOIXO0.

B cootBeTcTBHH C CUCTECMHO-ACATCIbHOCTHBIM IMOAXO0A0M B CTPYKTYPC JUIYHOCTHBIX PE3YJIbTATOB OCBOCHU MMPCAMCETA «XuMus Ha YPOBHE CPECAHETO
00111er0 00pa30BaHUs BBIJCICHBI CIEIYIOIIUE COCTABIISIIOIIHE:

0CO3HaHHUE 00YJAFONUMHUCS POCCHUICKON TPaXKAAHCKON HICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CAMOOTIPE/ICIICHHUIO;
HaJINYMEC MOTUBAIINU K 06y‘I€HI/IIO;

LIeJICHATIPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAIUIIUKA 0a30BOM HAYKW XU MUU;
TOTOBHOCTH M CITOCOOHOCTH 06y’~IaI-OH_[HXC$I PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTU IEHHOCTHO-CMBICJIIOBBIMU YCTaHOBKaMHU, IPHUCYITUMU HeHOCTHOfI
CHUCTEME XMMHUYECKOro 00pa3oBaHus;

HAJIN4YHEC MPAaBOCO3HAHUA IKOJIOTHUECKOHU KYJIbTYPEI U CIHOCOOHOCTH CTaBUTH OEJIN U CTPOUTH )KU3HCHHBIC ITJIAHBI.

JInyHOCTHEBIE PE3YIbTAThl OCBOCHUA MMPEAMETA «XUMUI» JOCTUTAKOTCS B €ANHCTBE y‘-Ie6HOI\/'I U BOCIIUTATEIbHOU ACATCIIBHOCTHU B COOTBETCTBUU C
T'YMaHHUCTUYCCKUMHU, CONUOKYJIIbTYPHBIMHU, TYXOBHO-HPABCTBCHHBIMU HCHHOCTAMHA U NACaIaMU pOCCHfICKOFO TpaXXIaHCKOT'O O6HIGCTBa, IIPHUHATBIMU B
oOrIecTBe HOpMaMH M MIPABUIIAMU TIOBEICHHUSI, CIIOCOOCTBYIOIIMMHU MPOIIEcCaM CaMOTIO3HAHHMSI, CAMOPA3BHUTHS M HDABCTBEHHOTO CTAHOBJICHUS IMYHOCTH
00yJaronuxcs.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUSD) OTPaKatoT CPOPMHUPOBAHHOCTH OMBITA MIO3HABATEIILHON M MMPAKTHYECKOH e TEIIbHOCTH
00yJaromuxcs o peayu3aliy IPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpasKIaHCKOro BOCIMTAHUS

0CO3HAHHS 00YJYAIOIIUMUCS CBOUX KOHCTUTYIIMOHHBIX IPaB M 005S3aHHOCTEH, yBaXXCHHS K 3aKOHY U IPABOIIOPSIKY;

MIPEJCTABICHHS O COIIMATIBHBIX HOPMAaX M MPaBUJIaX MEXIIMYHOCTHBIX OTHOIICHUN B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUECKOW JCATEIBHOCTH TIPU CO3JJaHUU YICOHBIX MPOCKTOB, PEIICHUH YICOHBIX U TIO3HABATENBHBIX 32144, BBITOJHEHUH
XUMUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apI'yMEHTBI JPYrUX MPU aHAJU3€ Pa3IMYHBIX BUJIOB Y4EOHOU JEeSITEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHUS K HICTOPUYECKOMY M HAyYHOMY HACIICAMIO OTCUSCTBCHHOM XUMUH;

YBKEHHSI K IPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUH U IPAKTUYESCKOTO MPUMEHEHUS XMMHUHU, OCO3HAHUS TOTO, YTO JIOCTHKCHHUS HAYKU €CTh PEe3yJbTaT
JUTUTEIILHBIX HAOMIOACHUH, KPOTIOTJIUBBIX 3KCIIEPUMEHTALHBIX IOMCKOB, TIOCTOSIHHOTO TPy/a YUEHBIX U TPAKTUKOB;

MHTEpeca U T03HAaBaTEeNbHBIX MOTHBOB B MOJMYYEHUH U MOCIEIYIONIEM aHAIN3e HHPOPMAIMH O TIEPEIOBhIX JOCTUKEHHIX COBPEMEHHOM OTeUECTBEH HOM
XUMUH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHNUS,



CIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIE C XUMUYECKHMH SIBIICHHUSIMU,

Y IPUHUMATh OCO3HAHHBIC PELICHHUS, OPHEHTUPYACH HA MOPAJIHLHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIGHUBATh CBOE MOBEJICHUE U TIOCTYIIKM CBOUX TOBAPHILEH C MO3UIMK HPAaBCTBEHHBIX M MTPABOBBIX HOPM M OCO3HAHUE MOCIIEACTBUHN 3TUX
MOCTYITKOB;

4) opMupoBaHNS KYJIbTYPHI 310POBb:

MOHUMAaHUS IEHHOCTEH 3I0pPOBOTO M OE€3011aCHOTO 00pa3a KU3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (DH3HUECKOMY U
MICUXHUYECKOMY 370POBBIO;

COOITIOICHHS TTPAaBHII 0€30MacHOT0 0OPAIIEHHUS C BEIIECTBAMU B OBITY, TOBCEHEBHOM KU3HU U B TPYIOBOH JEATEILHOCTH;

MTOHUMaHUS IEHHOCTH MTPAaBHJI HHMBHIyAIBHOTO M KOJUIEKTHBHOTO 0€30TIaCHOTO MOBEICHHS B CUTYAIHUSAX, YTPOKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;
OCO3HAHMS MOCIIEICTBUI U HETIPUATHS BPEIHBIX TPUBBIYEK (YIOTPEOICHHUS alIKOTOJIS, HAPKOTUKOB, KYpEeHUS);

5) Tpy/10BOT0 BOCTIUTAHUS

KOMMYHUKAaTHBHON KOMITETEHTHOCTH B YU€OHO-UCCIIEIOBATEIHCKON ICATEIIEHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON U IPYTUX BUIAX JACATEIBHOCTH;
YCTaHOBKH Ha aKTUBHOE yYaCTHE B PEIICHUH MPAKTUIECKUX 3a/1ad CONMAIBHOM HANPaBJICHHOCTH (B paMKax CBOEro Kjiacca, IIKOJIBI);

WHTEpeca K MPaKTHIECKOMY U3YUEHHIO MPO(eCccHii pa3TMyHOTO po/ia, B TOM YHCJIe Ha OCHOBE MTPUMEHEHHS IPEAMETHBIX 3HAHUH 110 XUMHUH,

YBKEHUS K TPYIY, JIOISIM TPYAA U pe3ylibTaTaM TPYIOBOH AEATEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIIMBUAYAJLHOW TpaeKTOPUH 00pa3oBaHus, Oyaymiei mpoheccun u pean3aiui cCOOCTBEHHBIX )KU3HEHHBIX MTJIAHOB C
y4€TOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, MHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 9K0JIOrHY€eCKOTr0 BOCIUTAHUSA:

9KOJIOTMYECKH 11eJIECO00Pa3HOT0 OTHOMIEHHS K IPUPO/Ie, KaK MICTOYHHKY CYIICCTBOBAHUS KU3HH Ha 3eMIIe;

MOHUMAaHUS III00AFHOTO XapaKTepa 3KOJIOTHIECKUX MPOOIIEM, BIUSHHS SKOHOMHUYECKHX MTPOIECCOB HA COCTOSIHUE TMPUPOIHON U COLMAIBHON CpEb;
OCO3HaHUSI HEOOXOJMMOCTH HCIOJIB30BAHNS TOCTIDKCHUH XHMUH JUTS PEIICHHS BOTIPOCOB PAIMOHAIBHOTO MPHUPOIOTIOIH30BAHHMS;

aKTHBHOTO HETIPUATHS JCHCTBHH, IPUHOCAIINX BPE OKPYKAIOIIEH PUPOTHOM cpefie, YMEHHUS TPOrHO3UPOBATh HEOIArONpUsATHBIE SKOJIOTHYECKHE
MOCJIE/ICTBUS MTPEANPHHAMAEMBIX JEHCTBUI U IIPEAOTBPAILATh UX;

HAJIMYHUS Pa3BUTOTO SKOJOTUYECKOTO MBIIIJICHUS, SKOJIOTHIECKON KYIIBTYpPbI, OTIBITA IESATEIBHOCTH SKOJIOTHYECKOI HAPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCS UMM B TIO3HABATEJILHON, KOMMYHUKAaTHBHOM M COLMAILHON MPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHBHO ITPOTHBOCTOSATH HICOJIOTHH
xemodooun;

7) HEHHOCTH HAYYHOT0 MO3HAHMSI:

cpopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLICCTBEHHOM NPAKTHKH;

MOHUMAaHUS cenn(UKN XUMUH KaK HaAyKH, OCO3HaHUs €€ poJi B (POPMHUPOBAHUY PALIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUHU IIEJIOCTHOTO
NPEICTaBICHUS 00 OKPYXKAIOIIEM MUPE KaK O €AMHCTBE IPUPOJIBI M YEJIOBEKa, B TIO3HAHWY NIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH TPOOIJIEM CO XpaHEHHS
MPUPOJTHOTO PAaBHOBECHS;

yOSXXKIEHHOCTH B 0COO0M 3HAUMMOCTH XMMUHU JJIs1 COBPEMEHHOM LIMBUIIM3AIMU: B €€ T'YMaHUCTUYECKOI HAaIIPaBICHHOCTH M BaKHOU POJIM B CO3JJaHUU HOBOM
0a3bl MaTepHaJIbHOM KYJIbTYpBhI, PELIEHUHN TJI00aBHBIX TPOOJIEM YCTOMUUBOTO pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, YIHEPreTHUECKON, MUIIIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, B Pa3BUTUH MEIUIMHbI, 00ECIIEYeHUH YCIOBUIN YCIIEITHOTO TPY/Aa M SKOJIOTHYECKH KOM(POPTHOM KHU3HHU KaXKIOTO WiIeHa
00111eCTBA;



eCTeCTBeHHO-HaquOﬁ rpaMOTHOCTH: TIOHUMAHUA CYIITHOCTH MCTOAOB IMO3HAHUS, UCIIOJIb3YEMbBIX B €CCTCCTBCHHBIX HAYKaX, COCOOHOCTH MCHOIb30BaTh
MOJTy4aeMble 3HAHUS JJIsl aHAIN3a U 0OBSICHEHHS SBJICHUN OKPYXKAIOIIEro MUPa M MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JIenaTh 000CHOBAHHBIE
3aKJIIOYCHHUA Ha OCHOBC HAYYHBIX (l)aKTOB 1 UMCIOIIUXCA NaHHBIX C LHEJIbIO MMOJIYYCHUS JOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSITEILHO UCIIOIb30BAThH XUMHUYECKUE 3HAHUS AJId pCIICHUA HpO6JIGM B PCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKON NS TEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO H CaMOOOPa30BaHUIO, K AKTHBHOMY ITOJIyYSHHIO HOBBIX 3HAHUH 110 XUMHH B COO TBETCTBHH C
KHU3HCHHBIMHU HOTp€6HOCT$IMI/I;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHBIX chepax MpoPecCHOHATHHON NeITEITbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIE pe3ybTaThl OCBOEHUS Y4eOHOTO MnpeaMeTa «XUMHUs» Ha YPOBHE CpelHero oOuiero oopa3oBaHus BKIIIOYAIOT:

3HaYUMBIe Ui (POPMHUPOBAHUS MUPOBO33PEHMS 00YUAIOIIHUXCSI MEKIUCIIUILIMHAPHBIE (MEXIIPEIMETHbIE) OOIIEHayYHbIE TOHATHS, OTPaXKaIOLIHe
L[EJIOCTHOCTh HayYHOM KapTUHBI MUpa U creu(UKy METO/I0B MO3HAHUS, UCII0JIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTUsI, IBJICHUE,
MpoLecc, CUCTeMa, Hay4HbIN (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIIeI0BaHuE, HAOII0IeHNE, U3MEPEHHE, IKCIIEPUM EHT U
Jpyrue);

yYHHUBEpCcaJbHbIe yueOHbIe AelcTBUA (IT03HABATE/IbHbIE, KOMMYHUKATUBHbBIE, PETYISITUBHBIE), 0OecnieunBaronine GopMrupoBanrne GyHKIIHMOH albHON
IrPaMOTHOCTH M COI[HAIbHON KOMIIETEHIIUU 00yJaromIuXcs;

CIOCOOHOCTh 00YUYaIOLINXCS UCII0JIb30BaTh OCBOEHHBIE MEXAUCLIUILUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIE YUeOHbIE ICHCTBUS B
MO3HABATEILHON U COIMAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yinbTaThl OTPAXKAIOT OBJIA/ICHHE YHUBEPCATbHBIMHI YU€OHBIMH NT03HABATEIbHBIMHY, KOMMYHUKATUBHBIMU U PETyISTUBHBIMHU
NEUCTBUSIMU.

OsyajeHHe YHHBEPCAJIbHBIMH YY4eOHBIMH II03HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBble JornvecKue AecTBUS:

CaMOCTOATENIBHO (POPMYIMPOBATh U aKTYyaJIU3UPOBATh IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEIEIATh LENIN AESSITEIBHOCTH, 3a7aBasi IapaMeTpbl U KPUTEPUH UX TOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEIBHOCTH C MOCTABJICHHBIMHU LICIIIMH;
UCII0JIb30BATh ITPY OCBOCHUHU 3HAHUU IIPUEMBI JIOTHYECKOTO MBIIIJIEHUS — BBIACIATh XapaKTEPHbIC IPU3HAKY ITOHATHI U YCTaHABIMBATh UX B3aUMOCBSI3b,
HCIOJIb30BaTh COOTBETCTBYIONINE MOHATHUSA ISl OOBACHEHUS OTJCNIBHBIX (PAKTOB U SABJICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KiIacCU(UKAIIUKU BELIECTB U XUMUUECKUX PEaKLUH;

YCTaHABIMBAaTh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKY NU3Y4aeMbIMU SBICHUSIMU;

CTPOMTBH JIOTUYECKUE PACCYKJIEHUs (MHAYKTUBHBIE, IETYKTUBHBIE, [10 aHAJIIOTUH ), BBISABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PACCMATPUBAE MBIX
SABJICHUSIX, (OPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHMS;

MIPUMEHSATH B MIPOIECCE IO3HAHUS, UCIIOJIb3yEMble B XUMUH CUMBOJIMUECKUE (3HAKOBBIE) MO JIENH, TPE00pa30BbIBATH MOETIbHBIE NTPE/ICTABICHUS —
XMMUYECKUN 3HaK (CUMBOJI) 3JIeMEHTa, XUMHUecKas (popMysia, ypaBHEHHE XUMUYECKON peakui — IPU PEIIeHNH YUeOHbIX TO3HABATEIbHBIX U
IIPAKTUYECKUX 3a7a4, IPUMEHSTh Ha3BaHHBIE MOJEIBHBIE NIPEACTABICHUS JUISl BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX
peaKuuu.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeliCTBHS:



BJIaIETh OCHOBAMU METOJIOB HAYYHOI'O NIO3HAHMS BELLECTB U XUMUYECKUX PEAKIIMIA;

(dbopMynHUpOBaTh IENTU U 334l MCCIEeIOBAHMUS, HCIIOJIB30BaTh MOCTABJICHHBIE H CAMOCTOSTEIBHO C(OPMYIMPOBAHHBIEC BOIIPOCH B KAYECTBE HHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI U151 (POPMHUPOBAHHUS TUIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIIETh HaBBIKAMU CaMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEACHUS YUEHUUYECKUX IKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAOII0AATh 3a X0JI0M
mporecca, CaMOCTOSITEILHO IPOTHO3UPOBATH €T0 PE3YNbTaT, (POopMyTHpoBaTH 000OMICHNS U BRIBOIBI OTHOCHTEIIEHO JIOCTOBEPHOCTH PE3YIIbTATOB
HCCIIEIOBAHUS, COCTABIISITH 00OCHOBAHHBINM OTYET O MPOACTAHHOM padoTe;

prOOPETaTh OMBIT YIEHUYECKON MCCIIeI0BATEIbCKON M MPOEKTHON AEATEIBHOCTH, MPOSBISATH CIOCOOHOCTh ¥ TOTOBHOCTD K CAMOCTOSATEIIEHOMY ITOUCKY
METO/I0B PELIECHUS MPAKTUYECKUX 3314, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHUKAX MH(POPMALMK (HAyYHO-TIONYJIsIpHAs TUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIIPaBOYHbIE TOCOOUS, pECypChl
WuTepHera), aHaau3upoBaTh HHGOPMALUIO Pa3IMIHBIX BUI0B U (OPM MPECTaBICHUS, KpUTUUECKU OLIEHUBATD €€ T0CTOBEPHOCTh U HEMPOTUBOP €UNBOCTD;
(hopMyIupOBaTh 3apOChl U MPUMEHATH Pa3InYHbIE METOAbI IPU MOUCKE U 0TOOpE MHPOpMaLMK, HEOOXOAUMOM Ui BBHITIOJHEHHS YUeOHBIX 3a1a4
OTPENEIEHHOTO TUTIA;

MPUOOPETATh OMBIT UCTIOIb30BaHNUS UH()OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAJIBHYIO (hopMy mpencTaBieHus UHpopMaluu (cXxeMbl, TpaduKy, AMarpaMMbl, TaOIUIbI, PUCYHKU U IPYTHUE);
HCI0JIb30BaTh HAyYHbIN S3bIK B KAUECTBE CPEJCTBA MPHU padOTe ¢ XUMUYECKOH HH(pOpMalLIMel: TPUMEHATh MEXIpeAMeTHbIE ((pusnueckue u
MaTeMaTHYECKHUE) 3HAKH U CUMBOJIBI, POpMyIibl, aOOpeBUATyphl, HOMEHKIIATYPY;

UCIOJb30BATh U IPE0OPa30BBIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIIATHOCTH.

OgiaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIPOCHI 110 CYLIECTBY 00CYXJa€MOM TEMBI B X0OJ€ AUAajora

W/WIH JUCKYCCUH, BBICKA3bIBaTh UAEH, POPMYIUPOBATH CBOH MPEATI0KEHNU OTHOCUTENBHO BBIIOIHEHUS MPEATIOKEHHOM 3a/1auu;

BBICTYIIATh C IIPE3EHTALIUEH PE3YIbTATOB I03HABATEILHOMN NESTEIBHOCTH, IOJIYYEHHBIX CAMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHUKAMHU IIPU
BBITNIOJTHEHUM XMMHUYECKOTI'0 IKCIIEPUMEHTA, TPAKTUYECKON pabOThI IO UCCIIEI0BAaHUIO CBOMCTB U3y4aeMbIX BEIIECTB, pealu3alui y4eOHOro IpoeKTa u
(bopMynUpOBaTh BBIBObI

10 pe3ysbTaTaM MPOBEJAEHHBIX UCCIEI0BAaHUN MYTEM COIIaCOBaHMS O3ULIUHI B X0€ 00CYXKAEHUS 1 0OMEHA MHEHUSIMH.

OgJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

CaMOCTOSTEJIbHO [UIAHUPOBATh U OCYLIECTBIISATH CBOIO [IO3HABATENBHYIO JESITEIbHOCTD, ONPEAEssl €€ el U 3aJjaud, KOHTPOJUPOBaTh U M0 Mepe
HE00X0AMMOCTH KOPPEKTUPOBATH MpelaraeMblil aIrOpUTM JeHCTBUI NPH BBIIOJIHEHUH YUEOHBIX M UCCIIE0BATENbCKUX 3a/1a4, BEIOUpaTh Hanboiee
3pPEeKTUBHBIN CIOCOO UX PEeLIeHHs ¢ YIETOM M0JIydeHHsI HOBBIX 3HAHUH O BEIECTBAX M XMMHUYECKHX PEaKIHIX;

OCYIIECTBISATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CAaMOAHAIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
IIpenMeTHBIEe pe3ynbTaThl OCBOCHUs Kypca «OpraHudeckas XMMUs OTPaXKaroT:



c(OPMHUPOBAHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUHU B TIO3HAHHUH SIBJICHUN TIPUPO/IBL, B
(OopMUPOBAHUY MBIIIICHUS U KYIbTYPBI JTUYHOCTH, €€ (PYHKIIMOHATIHHON rPAMOTHOCTH, HEOOXOAMMOM ISl PEICHHs TPAKTUIECKUX 3a/1a4 U 3KOJIOT NYECKU
000CHOBaHHOTO OTHOIIECHUS K CBOEMY 37I0POBBIO U IIPUPOTHON CPEae;

BJIJICHUE CUCTEMON XMMHMUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAratolliue MOHITUSI (XUMUYECKUI 3JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0UKa aToMa,
MOJIEKYJIa, BaJICHTHOCTD, 3JIEKTPOOTPUIIATEIPHOCTD, XUMUYECKas CBSI3b, CTPYKTYpHas popmyria (pa3BEpHyTasi U COKpamiéHHas), MOJib, MOJISIpHAs Macca,
MOJISIPHBII 00BEM, YIIIEPOAHBIN CKeJeT, QYHKIIMOHATIbHAS TPYIIa, paauKal, H30MEpHsl, N30MePbl, TOMOJIOTUYECKHIA Psill, TOMOJIOTH, YIIIEBOAOP O/IbI,
KHUCJIOPOJ1 U a30TCOEpKAINE COETMHEHUS,, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS); TEOPUU U 3aKOHBI (TEOpus
CTpoeHus opranndeckux Beuiects A. M. byTiepoBa, 3aK0OH COXpaHEHUSI MacChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUI SI3bIK XUMUU;
MHPOBO33PEHYECKUE 3HAHUS, JIeXKAl[e B OCHOBE TIOHUMaHUs IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUM, (PaKTONOrHUecKre CBEIEHUS O
CBOICTBaxX, COCTaBe, MOJIYYEHUH U OE301IaCHOM HCII0Ib30BaHUH BAKHEHIINX OPraHUYECKUX BEUIECTB B ObITY U MPAKTUUECKOU NEATEILHOCTH YE€JIOBEKA;
c(OpPMUPOBAHHOCTh YMEHH BBIABIIATH XapaKTEPHbIE MPU3HAKY MMOHATHI, YCTAHABIMBATh UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME ITOHATHS PU
OTMCAHUU COCTaBa, CTPOCHUS U MPEBPALLEHUI OpraHMUYEeCKUX COEUHEHMIH;

c(OpMUPOBAHHOCTh YMEHH HCIOIb30BaTh XUMUUECKYIO CUMBOJIMKY JJIsS COCTABJIEHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKp alIEHHOM)
(dhopMyJ1 OpraHMYECKHUX BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIHMM, U3rOTaBIUBATh MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB JJIs MWILTIOCTPALUU UX
XMUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAJIKHOCTh U3YYEHHBIX OPraHUYECKUX BEIIECTB M0 UX COCTaBYy U CTPOEHHIO K ONpeAeIEHHOMY
KJ1acCy/Tpynne coeqUHeHHH (yriieBO0PO/Ibl, KUCIOPO U a30TCOAepIKAINe COETUHEHHS], BBICOKOMOJIEKYIISIPHbIE COEIMHEHHUS ), 1aBaTh UM Ha3BaHUS IO
cuctemarnueckorr HomeHknarype (IUPAC), a Taxoke MpuBOIUTH TPUBUATBHBIC Ha3BAHUS OT/ICIBHBIX OPTaHUYECKUX BEIIECTB (PTHIICH, MPOIHIICH, alleTHIICH,
STUJICHTJIUKOJIb, TIULEPHH, (PpeHo, hopManbaeru, aleTaabIerul, MypaBbUHas KHCI0Ta, YKCYCHas! KUCIO0Ta, OJIEMHOBASI KMCIIOTA, CTEAPUHO Basi KMCIIOTA,
TJIF0K03a, PPyKTO3a, Kpaxmal, eJIIi0I103a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHUS ONPEAETATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKUX COCANHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHS TIPUMEHSTH TOJIOKEHUS TEOPUH CTPOEHUS oprannueckux BemectB A. M. bytiiepoBa 1151 00bsiICHEHHSI 3aBUCIMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBA U CTPOCHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

chOpMUPOBAHHOCTh YMEHHI1 XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3NUECKUE U XUMUYECKUE CBOMCTBA TUITMYHBIX MIPEICTAaBUTENCH Pa3IMYHBIX KJIaCCOB
OpraHMYECKUX BeIIecTB (METaH, 3TaH, TUJICH, PONUJIEH, alleTuiIeH, Oyraauen-1,3, metuinOyraauen-1,3, 6eH3051, METaHOJI, 3TaHOJI, ATUIICHTJIMKOJIb,
TIIMLEPHUH, (PeHo, alleTanbIeru], MypaBbUHas U YKCYCHAsi KUCJIOTBHI, TJII0K03a, Kpaxmall, HEeJUTI0J103a, aMUHOYKCYCHAs KHCIIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKAY HUIMHU YPAaBHEHHUSIMH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUiA ¢ UCIIOJIB30BaHUEM CTPYKTYPHBIX POPMYIT;
c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh HCTOUHUKHU YIIIEBOJOPOJIHOTO ChIPhs (He(Th, MPUPOIHBIIA Ta3, YTojb), CIOCOObI NX MepepaboTKU U
MPaKTUYECKOe MPUMEHEHUE IPOAYKTOB MepepaboTKy;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJANUTH BBIUUCICHUS 110 XUMUYECKHM YPaBHEHUSM (Macchl, 00bEMa, KOJTMYECTBA UCXOAHOTO BEIIECTBA UITU MPOIYKTa
peaxuu o U3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB

WIN MIPOAYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHH BIIaIeTh CUCTEMOM 3HAaHUH 00 OCHOBHBIX METO/1aX HAyYHOTO TIO3HAHUS, UCTIOJIb3YEMbIX B XMMHUHU IIPU U3YYEHUH BEILECTB U
XUMUYECKUX sIBJICHUH (HaOIroieHne, n3MepeHue, SKCIIepUMEHT, MOJICTMPOBAHKE), UCIIOIb30BaTh CUCTEMHBIE XUMUUECKUE 3HAHUS JJISl IPUHSTHS peIIeHH
B KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSA3aHHBIX C BEIIECTBAMU U MX IPUMEHEHUEM;



c(OPMHUPOBAHHOCTH YMEHHI COOIIONATH MPaBHJIA MOJIb30BAHUS XUMHUECKOW OCYI0H U JIAOOPaTOPHBIM 000PYI0BAaHUEM, a TAKXKe IpaBHiIa 0OpaleHHs ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU TI0 BBIIOJHEHHUIO Ja0OPATOPHBIX XUMHUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH IJIAHUPOBATH U BBIMOJIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEeBpalIeHUs OPraHUYeCKUX BEIIECTB IPU HArpeBaHUU, TIOJTyICHUE
STHUJICHA U U3YYECHHUE €T0 CBOICTB, KAUECTBEHHBIE PEAKIINY OPTAaHUYECKUX BEUIECTB, JACHATYpaIHsl OSIKOB IIPHU HArPEBaHWH, IBETHBIE PEAKIMH OEIIKOB) B
COOTBETCTBUH C MIPABUIIAMU TEXHUKH O€30TTaCHOCTH MPH 0OpaIEHUH ¢ BEIECTBAMU U TaOOPAaTOPHBIM 000PYIOBAaHUEM, TIPE/ICTABIIATH PE3yIbTATHI
XHMHUYECKOTO SKCIIEPHUMEHTA B (popMe 3amrcH ypaBHEHUH COOTBETCTBYIOMIMX PEAKIMA U (POPMYIIMPOBATH BBIBOABI HA OCHOBE ITHX PE3YIbTATOB;
c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUECKH aHATM3UPOBATH XUMHUECKYI0 HH(POPMAIIHIO, IOJTYIaeMYI0 U3 pa3HbIX HCTOYHHUKOB (CPEICTBA MaCCOBOM
nHpopmanuu, IHTEpHET U APYIuX);

c(OpMHUPOBAHHOCTh YMEHUI COOJII0/IaTh MPaBUJIIa SKOJOTUYECKH 11€J1IeCO00pa3HOT0 NOBEIEHUS B OBITY U TPY/IOBOH A€ATEIBHOCTH B LIETSAX COXPAHEHUS
CBOETO 310POBBS U OKPYXKAIOLIEH TPUPOTHOMN CPebl, 0CO3HABATH OITACHOCTD BO3JICHCTBHSI HA JKUBBIE OPraHU3MBbl OIIPENEIEHHBIX OPraHUYECKHX B €IIECTB,
noHuMasi cMbici nokasarens [1JIK, mosicHsaTh Ha nprMepax crocoObl YMEHBIIEHHS U IPEA0TBPAILIEHUS] UX BPEIHOTO BO3EHCTBUS HA OPraHu3M YeJIOBEKa;
U1 00Yy4JaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSAMH 3/I0POBBS: YMEHNE IPUMEHSITh 3HaHHUS 00 OCHOBHBIX JJOCTYITHBIX METO/IaX IMO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUIS CJETBIX U CIa00BUASIINX 00YYaroIUXCsl: yMEHHE UCTIOB30BaTh pelbeHO-TOUEUHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu XuMu4ecKkux

dhopmy.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O0mas 1 HeopraHu4eckasi XUMUs 0TPaXKakoT:

c(OpMUPOBAHHOCTH NMPEACTABICHUIN: O XUMHUYECKOM COCTABIISIIOIICH €CTECTBEHHO-HAyYHOM KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUHU SIBIICHUN TPUPOJIBI, B
(hopMHUPOBAHUH MBIIIJICHUS U KYJIBTYPbI INYHOCTH, €€ PYHKIIMOHAIBHOIN rpaMOTHOCTH, HEOOXOAUMOM ISl pelIeHHs MPAKTUYECKUX 3a]1a4 U SKOJIOT UYECKU
000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 370POBBIO U MPUPOTHON CPEIE;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHHUH, KOTOPask BKIIFOYAET: OCHOBOIIOJIArAOIIHE MOHITHS (XUMHUUECKHN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIC
opOHUTaIi aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIAPHBIA 00BEM, BAJIEHTHOCTD, JIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKas CBSA3b
(KoBasieHTHAas, HOHHAs, METAJUIMYECKasi, BOJOPOAHAS ), KpUCTAJUIMYECKas PeIIETKA, THUIIBI XUMUYECKUX PEaKIUil, pacTBOP, JEKTPOIUTHI, HEIJIEKTPOIIMTHI,
ANIEKTPOJIUTUYECKAS AUCCOIUAIINSI, OKUCIUTEIh, BOCCTAHOBUTEIH, CKOPOCTh XMMHUECKOHN peaklui, XMMUYECKOE PAaBHOBECHE); TECOPUU U 3aKOHBI (TEOpHS
AIIEKTPOJIUTUYECKON Tucconuranuy, nepuoauueckuii 3akon J1. V1. MenaeneeBa, 3ak0H COXpaHEHHs MAacChl BEIIECTB, 3aKOH COXPaHEHUS U MPEeBpallleHUs
SHEPrUU MPU XUMUYECKUX PEAKIUAXK), 3aKOHOMEPHOCTH, CAMBOJIMYECKHI SI3bIK XUMUHU, MUPOBO33PEHUECKHE 3HAHUS, JIEKAINE B OCHOBE MOHMUMA HUS
MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHX SBJICHUH, (PaKTOJIOTHUECKHUEe CBEICHHS O CBOMCTBAaX, COCTaBe, MOJYyYeHUH U O€30TaCHOM HCIOIb30BaHUH
BKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON NEATEIHHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIE MPU3HAKH MOHITUN, YCTAHABIUBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIHNE MMOHATHUS TIPU
OTMCAHWU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAIICHHUIA;

c(OPMHUPOBAHHOCTh YMEHHH HCIOJIB30BATH XUMUUECKYIO CUMBOJIMKY Ul COCTaBJICHUs ()OPMYIT BEIIECTB U YPAaBHEHHH XMMHUYECKUX PEaKIHid,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBuanbHbie Ha3BaHUS OTJEIBHBIX HEOPraHUUECKUX BEIIECTB (YrapHbIi ra3, yrIeKUciabli ra3, aMMHaK,
raméHasi U3BeCTh, HerauéHas U3BeCTb, MUThEBAs COJIA, MUPUT U JPYTHe);



c(OPMHUPOBAHHOCTH YMEHHI OTPEICISATH BAJICHTHOCTh U CTETIEHb OKUCICHHS XUMUYECKUX JIEMEHTOB B COSAMHEHUIX Pa3IMYHOTO COCTaBa, BUT
XMMMUECKOH CBS3U (KOBAJEHTHAs, MOHHAs, METAJUIMUECKAs, BOJOPOHAS) B COEAMHEHUSAX, TUIl KPUCTAININYECKON pEIIETKY KOHKPETHOTO BELIECTBA
(aToMHas1, MOJIEKYJISIpHAsA, HOHHASI, METAJNINYECKasi), XapaKTep CPe/ibl B BOAHBIX PACTBOPAaX HEOPraHUUECKUX COEAUHEHUI;

c(OpPMHUPOBAHHOCTh YMEHHI YCTAaHABIMBATH MPUHAUICKHOCTh HEOPIAHWIECKUX BELIECTB M0 UX COCTaBY K OMPEACIEHHOMY KJIACCY/TPYIIE COeAN HEHUI
(IpocThIe BemIeCTBA — METAJIIBI M HEMETAJUIbI, OKCHJIbI, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIN);

c(OpPMHUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICII TIEpHOaruecKoro 3akoHa J[. 1. MenneneeBa u JeMOHCTPHPOBATDH €T0 CHCTEMAaTH3UPYIOIIYIO,
OOBSICHATENBHYIO U TIPOTHOCTHYECKYIO (DyHKIIHH;

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB XMMHYECKUX AJIeMeHTOB 1—4 nepruoaoB Ileproamaeckoii cCHcTeMbl
xumuueckux anementoB 1. M. MenaeneeBa, HCHONB3ys MOHATHS «S-, P-, d-3JICKTPOHHBIE OPOUTAITNY, «IHEPTETHUECKHE YPOBHIY», OOBSICHATD
3aKOHOMEPHOCTU NU3MEHEHUS CBOMCTB XMMUYECKUX JIEMEHTOB U UX COSMHEHUN 10 nepruogaM U rpynnam Ilepuoandeckoil CHCTEMbl XUMUYECKUX
anemeHTOB J. 1. Meneneena;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (ONMUCHIBATh) OOME XUMUYECKHE CBONCTBA HEOPIaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPXKAATh
CYyILECTBOBAHUE T€HETHYECKON CBSI3U MEXK/ly HEOPTaHMYECKMMH BEIIECTBAMH C IIOMOIIIbIO YPABHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUH;
c(OpMUPOBAHHOCTh YMEHUS KIacCU(PUIMPOBATh XUMUYECKHE PEAKIIMHU IO Pa3IMUHBIM IIPU3HAKaM (YMCITY M COCTaBY pearupyrouux BEeIEecTB, TEMIOBOMY
3¢ deKTy peakluy, U3MEHEHHUIO CTENIEHEH OKUCICHUS SJIEMEHTOB, 00paTUMOCTH peaKlliy, YIacTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTAaBIATh YPAaBHEHUS PEaKUi pa3IMYHbIX TUIIOB, OJHBIE U COKpAIEHHbIE YPaBHEHHUS peaKIMii HOHHOTO 0OMEeHa, YUUThIBas
YCIIOBHS, IPU KOTOPBIX 3TH PEAKIIMH UIYT 10 KOHIIA;

c(OpMHPOBAHHOCTb YMEHHUH TPOBOANUTH PEAKIMH, OATBEPKIAIOIINE KAUeCTBEHHBIN COCTAaB PAa3JIMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATh
OTIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAaX HEOPraHMYECKHUX BEILIECTB;

c(OPMHPOBAHHOCTb YMEHHUM PACKPBIBATH CYIIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH MOCPEICTBOM COCTaBJIEHUS 3JIEKTPOHHOIO OajlaHca ATUX
peaKIuii;

C(OPMHUPOBAHHOCTb YMEHHUM OOBSCHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKOH pEakIK OT PA3JINYHbIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOT O
paBHOBECHS B 3aBCHUMOCTHU OT BHelIHero Bo3zaencTBus (nmpunuun Jle 1larense);

Cc(OPMHPOBAHHOCTb YMEHHUH XapaKTepU30BaTh XUMUYECKHUE IPOLIECCHI, JIEXKAIIE B OCHOBE IPOMBILIIICHHOI'O MOJIy4€HHs CEPHOM KUCIOThI, aMMHaKa, a
Takxke chOpMUPOBAHHOCTH MIPEJICTABICHUM 00 OOIIMX HAyYHBIX IPUHIUIAX U SKOJOTMYECKUX IPoOIeMax XMMUYECKOTIO IPOU3BOJICTBA;
Cc(OPMHUPOBAHHOCTb YMEHHH ITPOBOINUTH BHIYHUCIIEHUS C UCIIOJIb30BAHUEM MTOHITHS «MAccoBas J0JIs BEIECTBA B pacTBOPE», 00bEMHBIX OTHOLIEHUH ra3oB
IIPU XUMUYECKUX PEAaKIMX, MAaCChl BElleCTBA UM 00bEMA Ia30B MO0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MM 00BEMY OJTHOIO U3 Y4aCTB YIOUIUX B
pEaKIMU BEIIECTB, TEIUIOBOro A PeKTa peakliui Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPIUH;
c(OPMHUPOBAHHOCTb YMEHHM cOOMIOAaTh NPaBHJIa MOJIb30BAHUS XUMHUECKONW NOCYI0M 1 JIaOOPAaTOPHBIM 000PYI0BaHUEM, a TAKXKe IpaBuiIa 0OpalleHUs ¢
BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLHUSAMU IO BBIIOJIHEHHUIO JA0OPATOPHBIX XUMUUECKUX OIBITOB;

c(OPMHUPOBAHHOCTb YMEHHH IJIAHUPOBATH U BBINOJIHATh XUMHUECKHUI SKCIIEPUMEHT (pa3iiokKeHHe NepOKCHIa BOJOPOa B IPUCYTCTBUM KaTalIU3aTopa,
OTIpeieNIeHue cpeJibl pacTBOPOB BELIECTB € TIOMOIIbI0 YHUBEPCAIBHOTO HHAWKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOH peakivy,
peaknuy HOHHOTO 0OMeHa, KaueCTBEHHbIE peakly Ha cyabdar-, KapOOHAT- U XJIOPUI-aHHUOHBI, HA KATUOH AMMOHMS, PEIICHUE SKCIIEPUMEHTAIBbHBIX 3a/1a4
o temam «MeTtasuib» U «HemeTranssl») B COOTBETCTBUU C MTPaBUJIaMHM TEXHUKU 0€30MaCHOCTHU MPHU 0OpallleHHH ¢ BEIeCTBAaMU U JJAOOPAaTOPHBIM
000pyZI0BaHUEM, MTPEJCTABIATH PE3YyIbTaThl XUMUYECKOTO SKCIIEPUMEHTA B (popMe 3amKcH ypaBHEHUI COOTBETCTBYIOIUX PEAKIUN U GOPMYITUPOBATh
BBIBO/IbI HA OCHOBE ATUX PE3YJIbTATOB;



c(hOPMHUPOBAHHOCTh YMEHUH KPUTHUECKU aHATU3UPOBATh XUMUYECKYIO HH(OPMAIIHIO, TTOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPEICTBA MacCOBOM
KOMMYHUKaIuu, UTHTEpHET U Ipyrux);

c(hOpPMHUPOBAHHOCTH YMEHHUH COOJIIOIATh TPaBHIIA SKOJIOTUYESCKH IIEJIECO00PA3HOTO TIOBEICHUS B OBITY M TPYIOBOM JIEATSILHOCTH B LIEISIX COXPAHCHHUS
CBOETO 3/I0POBBSI U OKPYXKAKOWIEH MTPUPOAHOMN Cpeibl, 0CO3HABATH OMACHOCTH BO3JICHCTBHUS HA )KMUBBIE OPraHU3MbI ONTPEAECIEHHBIX BEIIECTB, IOHUM asi CMBICII
nokazatens [TIJIK, nosicHATh Ha mpruMepax cocoObl YMEHBIIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa;

JUTS OOYYAOIINUXCS ¢ OTPAaHUICHHBIMU BO3MOYKHOCTSIMH 3JI0POBbSI: YMEHHUE IPUMCHSTH 3HAHHUSI 00 OCHOBHBIX JOCTYITHBIX METOIaX ITO3HAHUS BEIIECTB U
XUMHWYCCKUX SIBJICHHI,

JUTS CIICTIBIX U CTa00BUISIINAX OOYJAFOIIMXCS: YMEHHE UCTIONB30BaTh pelbe(HO-TOUCUHYIO cucTeMy 00o3HaueHul JI. bpaitis i 3anucu xvumuyeckmx
dopmya.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HanmeHoBaHMe pa3/ie/ioB ¥ TEM POrPaMMbl | KosinuecTBo yacos dsieKTpoHHbIe (UPPOBBHIE)
n/m Bcero|| KoHTpoJibHbIE [lpakTHyeckue oGpasoBaresibHble PeCcypChl
paboThI paboThI

‘Pas,aeﬂ 1. TeopeTn4yeckue OCHOBbI OpraHM4eCKO XMMUH ‘

1.1 |[IpegMeT opraHM4ecKoOr XMMUHU. TeopUsl CTpOeHUd 3 Bu6auoTteka LIOK
opraHuveckux coeguHeHuut A. M. BytsiepoBa https://m.edsoo.ru
‘HTOFO 110 pasjieny H 3 || ‘
‘Pasaen 2. YriieBo0poanl ‘
2.1 |llpenesbHble yrjeBOAOPOAbl — aJKaHbI 2 bu6bauoTteka [JOK
https://m.edsoo.ru
2.2 |HempepnesnbHble yriaeBoA4OPO/bl: aJIKEHDI, aJIKaJUEHbI, 6 1 bubaunoTteka [IOK
AJIKHHBI https://m.edsoo.ru
2.3 ||ApoMaTuHyecKue yrjieBoA0pO/Jbl 2 Bubsnoreka LIOK
https://m.edsoo.ru
2.4 |[[IlpuposHble UCTOYHUKHU YIJIEBOLOPOJOB U UX 3 1 BubsnoTeka LIOK
nepepaboTka https://m.edsoo.ru
WToro no pasgeny || 13 ||

Pasgen 3. Kuciaopoacoaep:xamuye opraHu4yecKkue coeJuHeHUA




Ne HavMmeHoOBaHUe pa3/esioB U TEM IPOrpaMMbl KosmyectBO 4acoB JnekTpoHHbIe (U POBbIE)
n/m Bcero|| KouTposibHbIE [lpakTHyeckue 00pasoBaTe/bHbIe pecypehbl
paboThI paboThI

3.1 |CnupTbl ®eHou 3 Bbub6anoTeka LIOK
https://m.edsoo.ru

3.2 ||Anbperugpl. Kap6oHoBbIe KUCA0THL Cl10XKHbIE 3QUpPbI 7 1 Bu6auoTteka LIOK
https://m.edsoo.ru

3.3 |[¥rieBojbl 3 1 bu6aunoTreka [JOK
https://m.edsoo.ru

‘I/ITOI‘O 110 pasjieny H 13 ||

‘Pa3,ae11 4. AsoTcoaep:Kalye opraHm4ecKue coeuHeHUusA

4.1 |AMUHBL AMHUHOKMCJIOTHI. besku 3 buo6smoTteka LIOK
https://m.edsoo.ru

‘HTOFO 110 pasjieny H 3 ||

‘Pasaeﬂ 5. BbICOKOMOJIEKYJIIpHbIE COeJUHEeHM A

5.1 ||[lnactmaccel Kayuyku. BosiokHa. UTorosas K.p. 2 1 Bubsnoreka LIOK
https://m.edsoo.ru

‘HTOI"O 10 pasjeny || 2 ||

OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3 2 Bu6snoreka LLOK
https://m.edsoo.ru

11 KIIACC
Ne HaumMeHOBaHUe pa3/iesioB U TeM NPOTPaMMbl KosimuecTBo yacoB | JsnekTpoHHbIe (LUPPOBLIE)
n/n Bcero| KontposabHble || IlpakTuueckue oGpasoBaTesbHble pecypcbl
paboThl paboThl
‘Paaaen 1. TeopeTH4YeCKHe OCHOBbI XHMHUH
1.1 ||Crpoenue aTomoB. [leproinyecKkuii 3aKoH U 3 Bub6anoTeka LLOK
[leproanyeckas cucreMa XUMU4YeCKUX 31eMeHTOB /. U.




Ne HavMmeHoBaHUe pa3/esioB U TEM NIPOrpaMMbl KosmyectBO 4acoB ‘ JnekTpoHHbIEe (LUPOBLIE)
n/m Bcero| KoutposbHble | IlpakTuyeckue 00pasoBaTe/bHbIE Pecypehbl
paboThI paboThI
MeH/ieneeBa https://m.edsoo.ru

1.2 |CTpoeHue BeliecTBa. MHOr006pasue BeLECTB 4 bubanoreka HOK
https://m.edsoo.ru

1.3 | XrMHYecKue peaKLuu 6 1 BubanoTeka LIOK
https://m.edsoo.ru

‘I/ITOI‘O 110 pasjieny || 13 || H H

‘Pas,aeﬂ 2. Heoprannyeckas XuMus

2.1 |MeTaabl 6 bubanoreka LIOK
https://m.edsoo.ru

2.2 ||HemeTasabl 9 1 bu6smoTteka LIOK
https://m.edsoo.ru

2.3 ||CBA3b HEOpPraHUYEeCKUX U OpTaHUYeCKHX BelleCTB 2 Bu6snoreka LIOK
https://m.edsoo.ru

‘HTOI"O 10 pasjeny || 17 || “ H

‘Pasaen 3. XuMuA ¥ )KM3Hb

3.1 | Xumus u KkU3Hb. NITorosas K.p. 4 1 bu6bsaunoTteka [JOK
https://m.edsoo.ru

‘I/ITOI‘O 10 paszeny || 4 ||

OBLIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 || 3 [ |




