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PABOYAJ ITPOTPAMMA
y4eOHOTro peaMeTa « XUMUS»
115 ooyuarommxcst 10-11 kmaccoB

(0a30BbBIN YPOBEHD)



IMosicuuTeIbHAA 3aIHMCKA

Pabouas mporpamma mo XMMHUM Ha YPOBEHb CpeAHEro odiiero oOpa3zoBaHUsS s
oboyuatomuxcst  10-11-x  xmaccoB  MBOY «Monounenckas COIll» pa3pabotana B
COOTBETCTBHUH C TPEOOBAaHUSIMU:

o ®denepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTtBepkaeHUN (eneparibHOTO
rocy/1apCTBEHHOr0 00pa3oBaTeNbHOTO CTaHAAapTa CPeIHEro o0Iero oopazoBaHus»
(c U3MEHEHUSIMH, BHECEHHBIMU ITpHKa30M Munnpocseenus ot 12.08.2022 Ne 732);

e mpukaza Munmnpocpemenus ot 18.05.2023 Ne 371 «O6 yrBepxkaeHun deaeparibHON
00pa30BaTeNbHON MPOTrpaMMbl CPETHETO OOIIET0 00pa30OBaHUs Y,

e mpukaza Mwunnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsinka
OpraHu3alliil M OCYIIECTBJICHUS 00pa30BaTEIbHON NESATEIHLHOCTH MO OCHOBHBIM
oOmieo0pa3oBarelbHbIM ~ MIporpaMmMaM —  00pa30oBaTENbHBIM  [IPOrpaMMaM
HA4aJIbHOrO 00ILEro, OCHOBHOT'O OOILEro U CPEeAHEro 0011Iero o0pa3oBaHus»;

o Konnenuuu npenogaBaHusi y4eOHOT0 npeaMera « XUMHU;

o KoHuenuuu sKo0ruyeckoro oo0pa3oBaHus B cucteMe 001ero oopazoBaHus;

e CII 2.4.3648-20 «CaHuTapHO-3MUAEMHOIOTHYECKHE TPeOOBaHMS K OpraHHU3aIUsIM
BOCIIUTAHUS M OOYYECHUs, OTAbIXa U O3J0POBJICHHUS JETEH W MOJIOJEKNY,
YTBEP>K/ICHHBIX [TOCTAHOBJIIEHHEM TJIABHOrO caHuTapHOro Bpaua or 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «I'urneHnyeckue HOPMATHBBLI U TPEOOBAHUS K OOCCIICYCHHIO
Oe3omacHOCTH U (WiM) OE3BPETHOCTH ISl YeIoBeKa (aKkTOpPOB Cpeasl OOMTaHUSY,
YTBEP>K/I€HHBIX [IOCTAHOBJIEHUEM TJIABHOI'O CaHUTAapHOTro Bpaya oT 28.01.2021 Ne 2;

e y4eOHOTO IIaHa CPEHETO 00IIEro 00pa30BaHus, YTBEPKICHHOTO IprukazoM MBOY
«Momnounenckas COLL» ot 31.08.2023 Ne 173-0.4. «O06 yTBep:KIE€HUU OCHOBHOM
00pa3zoBaTeNbHON MTPOrpaMMBbl CPEHETO 00IIIEr0 00pa30BaAHUMY;

e (enepanbHOil pabouell mporpamMmbl MO y4eOHOMY MpeaMeTy «XuMHs» 0a30BOTO
YPOBHSI.

Pabouas nporpamma opueHTHpOBaHA Ha [EJIeBbIE MPUOPUTETHI, CHOPMYITHPOBAHHBIC B
(dhenepaibHON pabouelt mporpaMme BOCIIUTAaHUS U B paboueli nporpamme Bocriutanuss MbOY
«Monounenckas COLI».

[Iporpamma mo XUMHUM Ha YpOBHE CpefHero oOiiero oOpa3oBaHusi pazpaboTaHa Ha
ocHoBe dexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoi
Odenepanuny, TpeOOBaHUN K pe3ynbTaTaM OCBOCHUsS (efepalbHON 00pa3oBaTeIbHOU
mporpaMMel cpeanero obmiero oopazosanus (OOIT COO), npeacrapneHHbIx B DenepalibHOM
rocygapcTBeHHOM oOpazoBatenbHOM ctanpapte COO, ¢ yuerom KoHneniuu npemnoiaBanust
yuebHoro mpenMera «XuMHUsS» B 00pa3oBaTenbHBIX opraHusanusx Poccuiickoit ®eneparumy,
peanu3ylonMx OCHOBHBIE O0Opa3oBaTeNIbHbIE MPOTPAMMBI, U OCHOBHBIX IOJIOKEHUU
«Ctparerun pa3Butusi Bocnutanus B Poccuiickoit denepanuum Ha nepuoa no 2025 roga»
(pacniopsxenue I[paButenscTBa PO o1 29.05.2015 Ne 996-p).

OcHOBY MOJXOJOB K pa3pabOTKe MpOrpaMMbl MO XHUMHHU, K OMpPEIETICHUI0 00IIeit
cTparerud OOyYeHHS, BOCIHTAHUS ¥ pPa3BUTHSA OOydYaIOMUXCA CPEACTBAMH YYEOHOTO
npenMera «Xumus» st 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBHIIM KOHIIENTYaJIbHBIE
nonoxenus ®I'OC COO o B3aMMOOOYCTOBICHHOCTH IIEJIEH, COIEp)KaHUs, PE3YJIHTaTOB
oOyueHus: U TpeOOBaHUN K YPOBHIO MOJATOTOBKH BHITYCKHUKOB.

XuMuyeckoe 00pazoBaHHE, IOJy4aeMoOe BBIMYCKHHKaMHU o00I1e00pa3oBaTenbHON
OpraHM3alliy, SBISETCS HEOTheMJIEMONW dYacTblo HX oOpa3zoBaHHOCTH. OHO CIYXHUT
3aBepUIalOIIMM ITAllOM peaju3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX



LEHHOCTEH, MPHUCYIIUX IEIOCTHOM CHCTEME XHMHMYECKOro 00pa3oBaHMA. OTH ILEHHOCTU
KacaroTCsl IO3HAHUSA 3aKOHOB IPUPObI, GOPMUPOBAHUS MUPOBO33PEHUS U OOILEH KyJIbTyphl
YeJIOBEKa, a TaKXE 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3/J0POBBIO U
IpUpPOJHON cpene. Peanmusyercss Xumudeckoe oOpa3zoBaHHE OOYyYaroIMXCS HAa YpPOBHE
cpeanero oOmiero oOopa3oBaHUsl CPEACTBAMU YUEOHOTO NpeaMeTa «XUMHS», COJAepKAHUE U
IIOCTPOEHHE KOTOPOIO ONPEZENCHbl B IPOrpaMMe MO0 XMMHMU C Y4eTOM CHeUU(UKH HayKu
XUMHHY, €€ 3HAUYEHUS B IIO3HAHUM MPUPOJABI U B MAaTEpUaIbHOU KHU3HU OOILECTBA, a TAKKE C
y4eToM OOIIMX L€l U NMPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpennero obmiero oopazoBanus B Poccuiickoii @enepanui.

XuMHUSL Kak dJEMEHT CHUCTeMbl €CTECTBEHHBIX HayK MWIpaeT oco0yl poilb B
COBPEMEHHOW IMBWIN3ALIUHU, B CO3JJaHUM HOBOI 0a3bl MaTepUaabHOU KyJAbTypbl. OHa BHOCUT
CBOH BKJIaJl B (POPMUPOBAHUE PALMOHAIBHOTO HAYYHOI'O MBILIUIEHHS, B CO3/1aHUE LIETIOCTHOIO
MPEJCTaBICHUS 00 OKPY)KAIOLIEM MHUpPE KaK O €IMHCTBE HPUPOABI U YEIOBEKa, KOTOPOe
(dbopmMHpyeTcss B XUMUM HAa OCHOBE IIOHUMAaHMs BEIIECTBEHHOI'O COCTaBa OKPY’KAIOLIETr0 MUPA,
OCO3HaHHUsl B3aMMOCBSA3M MEXKIY CTPOEHUEM BEIIECTB, UX CBOWCTBAMU U BO3MOKHBIMU
00J1aCTsIMU IPUMEHEHMSL.

TecHO B3aMMOAEWCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHUS CTaja
HEOTHEMJIEMON YacCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOIUMBIM YCIOBHUEM YCHEIIHOTO TPyAa U
KHU3HU Kax10r0 ujaeHa oduectBa. CoBpeMeHHasi XUMUS Kak HayKa CO3uJaTellbHasl, Kak HayKa
BBICOKMX TEXHOJIOTH HalpaBiieHa Ha pelleHHe II100aJIbHBIX TPO0JIeM YCTONUMBOrO pa3BUTHSA
YEJIOBEUECTBA — CHIPHEBOM, HPHEPreTUYECKOM, MUIIEBOM, IKOJOTMYECKON O€30MmacHOCTH M
OXpaHbl 30POBbSI.

B cooTBeTcTBHM ¢ OOIIMMU HENSAMH M MPUHLIUIIAMUA CPEJHETO 00mero oopa3zoBaHus
comepxkanue mnpeamera «Xumus» (10-11-e xmaccel, 0a30BBIi  ypOBEHb HM3y4YEHUS)
OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJbTYpPHYIO IOJArOTOBKY OOydarouuxcs,
HE00XOAUMYIO UM JUI BBIPAOOTKH MUPOBO33PEHUYECKMX OPUEHTUPOB, YCIIELIHOTO BKIIOUCHHS
B JKU3Hb COLIMYMa, MPOIOJDKEHHS OOpa3oBaHUS B PA3JIMYHBIX OOJACTAX, HE CBI3aHHBIX
HENOCPEACTBEHHO C XUMUEMN.

CocraBnsitoliuMy IpeaMeTa «XHUMHUs» SBISAIOTCS 0a30Bble Kypchbl — «Opranuyeckas
xumus» U «OOmmias U HeopraHmdeckas XHMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHMS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMAa 3HAaHUU 110 HEOPraHMYECKONH XUMUH (C
BKJIFOYEHHEM 3HAHUN M3 oOuIed XMMUHM) U opraHudeckod xumuu. dopMupoBaHue JAaHHOU
CUCTEMBbI 3HaHUM NIPU U3YYEHUH IpeMeTa 00ecreurBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO
MHOTr000pa3usl BeIECTB Ha OCHOBE OOIUX MOHATUH, 3aKOHOB U TEOPUN XUMHH.

Ctpykrypa conxepxaHus KypcoB — «Opranudeckas xumus» u «O6mas u
HEOpraHuyeckass XUMus» copMHpOBaHAa B MpPOrpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOIO
MoAXoJa K M3YUYCHHIO y4eOHOTO Marepuana U 00YyCJIOBJI€HA MCTOPUUECKH O0OOCHOBAHHBIM
pa3BUTHEM 3HAHHMI Ha ONPEJEIICHHBIX TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4ecKon
XUMHM BEIIECTBA pAcCMaTpUBAIOTCA Ha YPOBHE KJIACCHUYECKOM TEOpPHUH CTPOECHHS
OpPraHMYECKUX COEOUHEHMM, a TaKKE HAa YPOBHE CTEPEOXHMHUYECKHMX M IJIEKTPOHHBIX
Mpe/ICTaBIeHHUH 0 cTpoeHuH BemiecTB. CBeleHUs 00 U3y4aeMbIX B Kypce BEILeCTBaX JAlOTCS B
Pa3BUTHH — OT YTJIIEBOJOPOJIOB JIO CIOXKHBIX OMOJIOTHUECKH aKTUBHBIX coelnHeHuH. B kypce
OpPraHMYECKON XMMHHU MOITY4al0T pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIETO
00pa3oBaHMs NEePBOHAYATIBHBIE MPEACTABICHUS O XUMUYECKOH CBSI3H, KJIACCH(PUKAIIMOHHBIX
MpU3HAKaX BEIIECTB, 3aBUCMMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, 0 XUMUUECKON PeaKIuu.

[Tox HOBBIM YIJIOM 3pEHUS B MpenMeTe «XUMHs» 0a30BOro ypoBHS pacCMaTpHUBAETCs
W3Y4YCHHBII Ha YypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETHUYECKUH Marepuan u
(aKTOJIOrMUECKUE CBEACHHUS O BEIIECTBAX U XUMHUECKOW peakluu. Tak, B YaCTHOCTH, B Kypce
«O011ast 1 HeopraHu4eckast XMMHsH» 00yJaroluMcs IPe0CTaBIsSeTCs] BO3MOKHOCTh OCO3HATh
3HAa4YEeHHE MEePHOJMUYECKOr0 3aKOHA € OOIETEOPETUYECKUX M METOJOJOTMYECKHX MO3ULUM,



riy0ke MOHATh MCTOPUYECKOEe M3MEHEHHE (YHKIMHA 3TOTO 3aKOHa — OT obOoOmiaromeil 1o
OOBSCHSIONIEH ¥ IPOTHO3UPYIOIICH.

Enuuas cucrema 3HaHHM O BAXKHEHIIMX BEILIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX
U TPUMEHEHUH, a TaKXKe€ O XUMHUYECKHX pEaKIHSIX, X CYIIHOCTH U 3aKOHOMEPHOCTAX
MpoTeKaHus JomnojHsercs B Kypcax 10-x u 11-x KiaccoB 3jIeMEHTaMH COJEp KaHus,
UMEIOIIUMH KYJIbTYPOJIOTHUYECKUM M MPUKIAIHONW XapakTep. DTU 3HAHUS CIOCOOCTBYIOT
MOHMMAHHUIO B3aUMOCBSI3M XHMHU C JAPYIMMH HayKaMH, pPAacKpbIBalOT €€ poiib B
MO3HABATEILHON M MPAKTUYECKOW MAESTENbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHIO
YBa)KEHHSI K MPOLIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKUX MPHUIOKCHUNA XUMHUH,
MIOMOTAlOT BBIMYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobiemMax, CBSI3aHHBIX ¢ XUMHUEH, KPUTHYECKH OCMBICIMBATH HH(POPMALIHMIO U TPUMEHSTH €€
JUIS  TIONIOJIHEHUs 3HAHWM, pelIeHHs] HMHTEJUIEKTYalbHBIX U JKCIIEPUMEHTAIbHBIX
HCCIIEIOBATENBCKUX 337ad. B menoM coiepkanue ydeOHOro mpeamera «XUMHs JTaHHOTO
YpOBHSI U3YYEHHUS OPUEHTUPOBAHO Ha (POPMUPOBAHME y OOYUAIOIIUXCS MHPOBO33PEHUYECKOM
OCHOBBI JJIsl TOHUMaHUS (GUIOCOPCKUX UACH, TAKUX Kak: MaTepHajJbHOE eIWHCTBO
HEOPraHUYECKOTO U OPraHUYEeCKOro MHUpa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM
U CTPOCHHEM, I03HABAEMOCTh NPUPOAHBIX SIBICHHW IyT€M OHKCIEPUMEHTAa W PEUICHHUS
MPOTUBOPEUYUI MEX]y HOBBHIMH (paKTaMU U TEOPETHUECKUMHU MPEANOCHIIKAMHU, OCO3HAHUE
pOJIM XHMMHU B pEIICHUH OHKOJOTHUECKHX MpoOiieM, a Takke mpolieM cOepexeHus
SHEPreTHUYECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTUN U MAaTEpPUAIIOB.

B mnnane pemenust 3aad BOCHMTAHHMSA, Pa3BUTUS M COLMATIU3alUU OOydyarouiuxcs
MPUHATHIE TPOrPaMMOI MO XUMHUHM TOJIXOJbI K ONPEACNCHUIO COAEPKAHUS M TMOCTPOCHUS
npeaMeTa MperycMaTpruBaoT (OPMHUPOBAHUE YHUBEPCATBHBIX YICOHBIX AEHCTBUI, HMEIOLITIX
0a30B0O€ 3HAUCHHUE JIJIS1 PA3IMYHBIX BUIOB IEATEIBHOCTHU: PEIICHUS IPOo0IIeM, OUCKa, aHAINU3a
u 00paboTku WHpOpMANKMK, HEOOXOAMMBIX IUIsi MPHOOPETEHUS ONbITa MPAKTUYECKOH H
HCCIIEeIOBATENbCKOM IeITeIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B O3HAHWU XUMHUHU.

B npakrtuke npenojaBaHus XUMUU KaK Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus,
TaKk U Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUs, NPU OIPEAETICHUH COJepKaTeIbHOU
XapaKTepUCTUKHU LeNed HM3ydeHMs] MpeaMeTa HalpaBiIeHHEM I[EepBOCTENIEHHON 3HAYMMOCTHU
TPaJUIMOHHO Tpu3Haercs (OPMHPOBAHHE OCHOB XHMMHUYECKOM HayKM Kak o0jacTu
COBPEMEHHOT'0 €CTECTBO3HAHHUS, NMPAKTUUYECKOW NEATENbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOHM KynbTypbl. C METOAMYECKOM TOUKM 3pEHUs TaKOM MNOoaxoa K
OTIpEe/ICNICHUIO 1eNIel N3YUEHHUS MTPeIMETA SIBJISIETCSI BIIOJIHE OIPAaBIaHHBIM.

CornacHo TaHHOM TOYKe 3peHUs ITaBHBIMU LEISIMU U3y4eHUs IpeaMeTa « XUMHUsS» Ha
6a3oBoM ypoBHEe (10—-11-e KIaccel) ABISAIOTCS:

e (opmupoBaHHE cHCTEMBl XMMHMUYECKMX 3HAHUH Kak BaKHEHIIeHl cocTaBistomei
€CTECTBEHHO-HAyYHOW KAapTUHBI MHpa, B OCHOBE KOTOPOW JI€XKaT KIIOYEBBIE
HNOHATHUS, (PyHIaMEHTaJIbHbIE 3aKOHBI M TEOPHUH XUMMH, OCBOCHHE S3bIKa HAYKH,
YCBOEHHE U MOHMUMAaHHE CYIIHOCTH JIOCTYIHBIX 0000IEHNH MUPOBO33PEHUYECKOTO
XapakTepa, 03HaKOMJIEHHE C UCTOPHEH UX Pa3BUTHS U CTAHOBIICHMUS;

e (opMupOBaHUE U pa3BUTHE MPEJCTABICHNUN O HAYYHBIX METOAAX MIO3HAHUS BELIECTB
U XMMHYECKMX peaklUud, HeoOXOIUMBIX Uil NpUOOpEeTeHHs  yMEHHH
OPUEHTHPOBATHCSI B MUpPE BEMIECTB U XMUMHUYECKHUX SIBIICHHH, MMEIOINX MECTO B
IpUpOJIie, B MPAKTUYECKOHN U TOBCEAHEBHOM KHU3HH;

e pa3BUTHE YMEHUH M CHOCOOOB [EATEIBHOCTH, CBS3aHHBIX C HAOIIOJECHHUEM U
OO0BSICHEHHEM XHMUYECKOTO SKCIEPUMEHTa, COOIOIEHUEM MpaBuil 0€30MacHOro
oOparieHus ¢ BeECTBAMH.

Hapsny c atum, conepkatenbHas XapaKTepUCTHKA LieIel U 3a/1a4 U3y4eHHs ITpeIMeTa
B TporpaMMe IO XHMHH YyTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH C HOBBIMH
MIPUOPUTETAMHU B CUCTEME CPEHEro oomiero oopazoBanusi. CerogHs B NpenojaBaHUU XUMHU



B OojbIIeill CTENeHH OTAAeTCsl MPEANOYTEHHE MPAKTHUECKOW KOMIIOHEHTE COJEpKaHUS
oOyueHusi, OpPHUEHTUPOBAHHON HA MOArOTOBKY BBINYCKHHMKA 00Ie00pa3oBaTenbHOM
OpraHu3aIH, BIaCIOIIEro He HAbOpOM 3HaHUH, a PYHKIMOHATBHON IPaMOTHOCTBIO, TO €CTh
croco6aMy U yMEHUSIMU aKTUBHOTO MOTYYESHUS 3HAHUN U IPUMEHEHUS UX B peajbHOU KU3HU
JUISL PELICHUS TPAaKTUYECKUX 3a/1a4.

B cBa3u ¢ 3TUM npu u3ydeHUHU mpeamera «XUMHs JTOMUHHUPYIOIIEe 3HaYCHHE
NpUOOPETAIOT TaKKME LU U 3a/1a4H1, KaK:

e anamTanus o0OydJalolUXCs K YCIOBUSAM JIMHAMHUYHO Pa3BUBAIOILETOCS MHPAa,
dopMHupoBaHHE  HMHTEIEKTYyalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
€aM000pa30BaHUI0, COTPYAHUUYECTBY, CaAMOCTOSITEIbHOMY MPUHSATHUIO TPAMOTHBIX
peLIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBS3aHHBIX C BEHIECTBAMHU M UX
PUMEHEHUEM;

o (opmupoBanue y 00y4aromuxcs KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHUE MJS PA3IUYHBIX BHUAOB JCSITEIbHOCTHU:
perieHus mpobiaem, ToucKa, aHamu3a u 00padboTku nHHOpPMALIUU, HEOOXOIUMBIX IS
MPUOOPETEHUS OIBITA ACSITENFHOCTH, KOTOPasi 3aHUMAET BaXKHOE MECTO B IIO3HAHUU
XMMHH, & TaKKe IS OICHKH C TMO3UIMA IKOJIOTHUECKONW 0€30MacHOCTH XapakTepa
BJIMSTHUS BEIIECTB M XUMUYECKUX MPOIIECCOB HA OPTaHU3M YelIOBEKa U MPUPOIHYIO
cpeny;

e pa3BUTHE T[IO3HABATEIbHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEHN 00Yy4arOIIUXCsl: CIOCOOHOCTU CAMOCTOATEIBHO IPUOOpETaTh HOBBIE
3HAHHUA TI0 XUMHUU B COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BATh
COBpPEMEHHbIE MH(OPMAITMOHHBIE TEXHOJIOTUH JUIs TMOMCKA U aHaln3a y4eOHOH U
HAYYHO-TIOMYJISIPHON HHPOPMAIIMH XUMHUYECKOTO COJIEPKaHUS;

e (opmupoBanue u pa3BUTHE y OOYUYAIONIMXCS ACCOLMATHBHOTO M JIOTHYECKOTO
MBIIUICHUS], HAOIIOAATeTbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIe OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, NPU IUIAHUPOBAHWU M MPOBEACHUU XUMHUYECKOTO
JKCIIEPUMEHTA;

e BOCHHTaHHUE y 00ydJaronInxcsi yOeKIEHHOCTH B TYMAHUCTHYECKOW HAIPaBIEHHOCTH
XUMHH, €€ BOKHOM pOMM B pPELICHUH TIJI00AJIbHBIX IMPOOJEM palMOHAIBHOIO
IPUPOIONIONB30BAHUSA, TIOTIOJHEHUSI JHEPTEeTUYECKHX PECYpPCOB M COXPaHEHHS
HNPUPOJHOIO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEKHOTO0 OTHOLICHUS K
NPUPOJZIE W CBOEMY 3[0POBBIO, a TaKXKe MPUOOPETEHHS ONbITA HCIIOJIB30BAHMUS
MOJTyYEHHBIX 3HAHUH TS IPUHATUS TPAMOTHBIX PEIIEHUHN B CUTYAIUSIX, CBA3aHHBIX
C XUMHYECKUMHU SIBIICHHUSIMH.

B yuebHOM muaHe cpeaHero o6mero oOpa3oBaHusl MpeaMeT «XUMHsS» 0a30BOro
YPOBHSI BXOJTUT B COCTaB MpeAMETHON o0nacTi «EcTecTBeHHO-HAYYHBIE TPEIMETHD.

Oo011ee uncio 4acoB, OTBEJCHHBIX JUIS M3YyYEHUsI XUMHH, Ha 0230BOM YPOBHE CPEAHETO
oOuiero oopa3oBanus cocrasiser 68 yacos: B 10-M kiacce — 34 yaca (1 gac B Hegento), B 11-
M kJacce — 34 yaca (1 Jac B Hezieno).

Jnsg  peanuzanuu  OporpaMMbl  HCHOJNB3YIOTCS  y4EOHHMKH, JOINYILIEHHBIE K
UCTOJb30BAHUIO TNpPU  peaju3alid  HUMEIOMIMX  TOCYAApCTBEHHYIO  aKKpEAUTAIHIO
00pa3oBaTeNbHBIX MPOTrpaMM HadaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeIHETo 00IIero
00pa30BaHMUsl OpPraHU3AIUSAMH, OCYIIECTBISIOIIMMU 00pa30BaTENbHYIO JESTEIbHOCTD,
npukazomM MunnpocsemeHus ot 21.09.2022 Ne 858:

e Xummsa, 10 xmace/ T'abpuensa O.C., OctpoymoB W.I'., CmagxkoB C.A., AO
«3marenscTBO "l[IpocBemienne»;

e Xwumms, 11 xmace/ T'abpuensn O.C., OctpoymoB W.I'., Cnaaxo C.A., AO
«M3marenscTBO "l[IpocBemienne»;



DNEeKTpOHHBIE 00pa30BaTelIbHBIC PECYPCHI, AOMYIIEHHBIE K HCIOJIB30BAHUIO IIPU
peaiu3allii HMMEIOIIUX TOCYAapCTBEHHYIO aKKpeOuTalui o0pa3oBaTeNbHBIX MPOrpaMM
HAYaJIbHOTO OOIIEr0, OCHOBHOTO OOINEro, CpeaHero oOmero oOpa3oBaHUS IPHKA30M
Munnpocsenienust ot 02.08.2022 Ne 653:

e DIEKTpOHHBIA oOpa3oBaTenbHBIN pecypc «/lomamnue 3amanus. CpemgHee oOiee
obpazoBanue. Xumus», 10-11 knacc, AO «M3marenbctBo "IIpocBemenne»;

o Tpenaxep «Ob6naxo 3nanuit». Xumus. 10 kmace, OO0 «Duznkon Jlabdy;

o Tpenaxep «O6nako 3HaHui». Xumus. 11 xkmacc, OO0 «Duszukon Jlad»;

Ilnanupyemsble pe3yJibTaThl 0CBOCHUSI Y1€OHOI0 NpeaMeTa

JInyHOCTHBIE pe3yIbTaThl

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYJarOUTUMUCS
IIPOrpaMM CPeAHEro 001Iero oopa3zoBaHus (JIMYHOCTHBIM, METAPEAMETHBIM U TIPEAMETHBIM).
Hayuno-meronnyeckoil OCHOBOM Al pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS
IpOrpamMM CpeHero o0Iero 00pa3oBaHus SIBIISETCS CUCTEMHO-AESITEIbHOCTHBIN MTOAXO/I.

B cooTBeTcTBUM C CUCTEMHO-AESTEIIBHOCTHBIM MOAXOAOM B CTPYKTYPE JTMYHOCTHBIX
pe3yJabTaTOB OCBOCHHS TpeaMeTa «XHMHUS» Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUS
BBIJICJICHBI CIIEIYIOLINE COCTABISAIOIINE:

e 0CO3HaHUE O0YYAIOIIUMHCS POCCUICKOMN IPakIaHCKON UIEHTUYHOCTH — TOTOBHOCTHU
K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH U CaMOOIPEIEIICHHIO;

e HaJWYHE MOTHBALUH K O0yUYEHUIO;

e IICJICHANIPABICEHHOE pAa3BUTHUE BHYTPEHHHUX YOEXKIEHUN JHMYHOCTH Ha OCHOBE
KJIFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TpaJuLui 0a30BOM HAYKH XUMUM;

e TOTOBHOCTh M CHOCOOHOCTH OOYYaIOUIUXCSl PYKOBOJICTBOBAaTbCS B  CBOEH
JIeATEIIbHOCTH LE€HHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIMMHU LIEIOCTHOU
CUCTEME XUMHUYECKOro 00pa3oBaHUs;

e HaJMYHE NMPABOCO3HAHUS IKOJOTHUECKOU KYIbTYPHI M CIIOCOOHOCTH CTaBUTH IIEITU
CTPOUTD JKU3HEHHBIE 1JIAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHHS IpeAMeETa «XHMHSA» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATENbHON JEATEIbHOCTHM B COOTBETCTBHMM C T'yMaHUCTHUYECKHUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSIMH U UJ€alaMHd POCCUICKOTo
IpaXJaHCKOro 0OIIecTBa, MPUHATHIMU B OOIIECTBE HOpPMamMHM M TMpPaBUJIAMHU IOBEIEHUS,
CIOCOOCTBYIOUIMMHM  TIpOIlECCaM  CAMOIIO3HAHHUS, CaMOpa3BUTUS U  HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTU O0YJarOIUXCS.

JInyHOCTHBIE ~ pE3yJbTATHI OCBOECHHUS npeaMera «XuMHUA» OTpaXkaroT
Cc(OPMHPOBAHHOCTD OMbITA MMO3HABATEIBHON M NMPAKTHUECKOW NESATEIbHOCTH O0YYarOLINXCs
10 pean3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

OCO3HaHHS OOYYaIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TIpaB U 00s13aHHOCTEH,

YBa)XCHHUsI K 3aKOHY U IIPAaBONIOPSAIKY;

e TPEJCTABIIEHUS O COLIMATIBHBIX HOPMaX U MpaBUIaX MEXIMYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE;

e TOTOBHOCTHM K COBMECTHON TBOpPYECKOH MIESATENbHOCTH MPU CO3JIaHUU YUEOHBIX
IPOEKTOB, PEIICHNU YUeOHBIX U MO3HABATEIbHBIX 3a/1a4, BBITOJTHEHUN XUMHUYECKUX
JKCHEPUMEHTOB;

e CIIOCOOHOCTH MOHMMATh M NMPHUHUMATh MOTHBBI, HAMEPEHHUS, JTOTUKY U apryMEHTBI
JIPYTUX IPU aHAINU3€ PAa3TUYHbBIX BUJIOB YUEOHO 1€ TENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

e IIEHHOCTHOT'O OTHOUIEHUS K HCTOPHUYECKOMY U HAYYHOMY HACJIEIUIO OT€YECTBEHHON

XUMUU;



YBa)KEHHUS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPHUH U MMPAKTUIECKOTO TPUMEHEHUSI
XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKEHUSI HAYKH €CTh PEe3yJbTaT JIUTEIbHBIX
HAOJIOJCHUM, KPOIMOTIMBBIX 3KCHEPUMEHTANBHBIX MMOUCKOB, MOCTOSIHHOTO Tpy/a
YYEHBIX U PAKTUKOB;

WHTEpeca U MO3HABATEJbHBIX MOTHBOB B TMOJYYEHUH M TOCIEIYIOIIEM aHaIN3e
nH(GOpPMALIMU O MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OT€UECTBEHHOW XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOr0 TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIlMH, CBS3aHHBIC C XUMUYECKUMU SIBICHUSMHU, U
IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TFOTOBHOCTHU OLICHMBATh CBOE IOBEJCHUE U MOCTYIKHA CBOMX TOBApUIIEH ¢ MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIECICTBUN STUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHMsI LEHHOCTEW 37J0POBOTO U OE30MacHOro 0Opas3a JKW3HU, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (HU3HUECKOMY U TCUXUYECKOMY
3/10pOBbIO;

coOmrofeHust mpaBuil 0Oe3omacHOro oOpalleHuss C  BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HHU U B TPYJOBOM IEATEIBHOCTH;

MMOHUMAHUS LIEHHOCTH TPaBWJI MUHIUBUIYATbHOTO U KOJUIEKTUBHOTO OE30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAaHHUS TIOCTAEACTBUA ¥ HENPHUATHS BpPEAHBIX MPUBBIYEK (yHOTpeOIeHHs
AJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHON KOMITIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBCKON JEATEIHHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad COIHATBHOU
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 NMpodeccuil pa3IuvyHOro pojia, B TOM YHCIIe
Ha OCHOBE MPUMEHEHUS PEIMETHBIX 3HAHUN N0 XUMHUH;

YBaXXEHUS K TPYAY, JIOIIM TPpyJa U pe3ysibTaTaM TPYI0BOH JAESITEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHUAYAJIBHON TPaeKTOPUU OOpa3OBaHUS,
Oynymieit mpodeccun U peaausanui COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEW K XUMHH, HHTEPECOB M MOTpPeOHOCTEM
o0111eCTBa;

6) 3K0JI0TMY€eCKOT0 BOCTIUTAHUS:

9KOJIOTUYECKH I€JIECOO00Pa3HOTO OTHONIICHHWS K TPUPOJE, KaK HCTOYHUKY
CYILIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHMMAaHUA TJIO0AJTBHOTO  XapakTepa HSKOJIOTMUYECKHX MpoOjieM, BIUSHUS
SKOHOMHUYECKUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COLIMAIBHON CPEJIbl;
OCO3HaHUsI HEOOXOJMMOCTU HCIIONB30BAHUS JOCTIKCHHN XWUMHU JUISl pElIeHUs
BOITPOCOB PallMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTHUBHOTO HENPUATHS JEHUCTBUW, NMPHUHOCAIIMX BpEN OKpPYXKArOUEHd MNPUPOIHON
cpele, YMEHHUs MPOTHO3UPOBATH HEOIATOMPUSITHBIE DKOJOTUYECKUE TOCIEICTBUS
MPEANPUHUMAEMBIX AEHCTBUI U IPEAOTBpAIATh UX;

HaJU4Ms Pa3BUTOTO SKOJOTUYECKOT'O MBIIIUICHHUS], SKOJIOTHUYECKOU KYJIbTYpPbl, ObITA
JESATETLHOCTH DKOJIOTMYECKOM HAMpPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS WUMHU
B TI03HABATENHHOW, KOMMYHUKATUBHON M COLIMATHHOU MPAKTHUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO TIPOTUBOCTOSITH UACOIOTUH XeMOpoOHH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:



e CPOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTUKH;

e TIOHMMaHUs CreUU(UKH XUMUU KaK HAYKH, OCO3HAHHS €€ PO B (pOpMHpOBAHUHU
paIlMOHAIBPHOTO HAYYHOTO MBIIUICHHS, CO3JaHHMH IIEJIOCTHOTO MPEICTaBICHUS 00
OKPY>KaIoIlleM MHUPE KaK O €IMHCTBE MPUPOJIbI U YETIOBEKA, B TO3HAHUU MPUPOJTHBIX
3aKOHOMEPHOCTEH U pelIeHuH Mpo0JIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS,

e YOEXKIEHHOCTU B 0CO00M 3HAYMMOCTH XUMHUU JJIsI COBPEMEHHON ITUBUIIH3AIINN: B €€
T'YMaHUCTHYECKON HAMpPaBICHHOCTH M Ba)XXHOW POJM B CO3JaHMM HOBOH Oa3bl
MaTepUaIbHOU KYIbTYphI, PEIICHHH TTI00aTbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS
YEJIOBEYECTBA — CBHIPbEBOM, HHEPreTUYECKOW, MHUIIEBOM M SKOJIOTHYECKOMN
0€30MMacCHOCTH, B Pa3BUTHH MEIUIIUHBI, 00CCIICYCHUH YCIIOBUI YCIICITHOTO TPyia U
9KOJIOTUYECKH KOM(MOPTHON KU3HH KAXKIOT0 YIeHa OOIIEeCTBa;

e ECTECTBEHHO-HAyYHOM T'PaMOTHOCTH: MOHUMAaHUS CYIIHOCTH METOAOB TO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIL30BaTh MOJy4acMbIe
3HAHUS JUI aHATU3a U OOBSICHEHHUS SIBIICHUH OKPYXKAIOIIETO MUPA U TIPOUCXOSIINX
B HEM M3MEHEHUI, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYEHHS HA OCHOBE HAyYHBIX
(aKTOB ¥ UMEIOIIUXCS TAHHBIX C LIEJIBIO MOTYyYEHHUS IOCTOBEPHBIX BHIBOJIOB;

e CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMHYECKHE 3HAHMS JUIS PEHICHUS
po0JIeM B pealIbHBIX )KU3HEHHBIX CUTYAIUAX;

e HHTEpeca K MO3HAHUIO M UCCIICIOBATEIHCKOMN ACITEIPHOCTH,

e TOTOBHOCTH M CITOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUI M0 XMMHH B COOTBETCTBUHU C KHU3HEHHBIMU
NOTPEOHOCTSIMU;

e HHTEpeca K OCOOEHHOCTSM TpyAa B pa3iIuyHbIX cdepax mnpodeccuoHaIbHON
JIeSITCIIbHOCTH.

MertanpeaMeTHbIe pe3yJabTaThl
MeranpeameTHbie pe3yabTaThl OCBOEHUSA Y4€OHOro mpeamera «XHUMHs» Ha YpPOBHE
CpenHero o0Iero oopa3oBaHMs BKIIOYAOT:

e 3HAYUMEIC JUIS dhopmupoBaHus MUPOBO33PECHUS o0yyJaronuxcs
MEXIUCIUIUTHHAPHBIE (MEXIpPEeIMETHBIE) OOIIeHAYUHbIE MOHSATHS, OTpPaXKaroIlIue
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa H CHenuduKy METOJOB TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, DHEpPrus, sBICHUE,
Mpoliecc, CUCTeMa, HayYHbIM (haKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCleIOBaHNe, HAOIIOIeHIE, U3MEPEHUE, SKCTIEPUMEHT U Jp.);

e yHHMBEpCAJIbHBbIE Yy4yeOHBIE JeHCTBUA (TIO3HABATENbHBIE, KOMMYHHUKATHUBHBIE,
perynaTuBHEIE), o0ecneunBaromme GopMrupoBanue GyHKIIMOHATLHOU TPAMOTHOCTH
Y COIMAIbHONW KOMITETCHIIMHN 00y4YaroInXcs;

e CMOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOCHHBIE MEKIUCIUILUIMHAPHBIE,
MHPOBO33PEHUECKHE 3HAHUS W  yHHUBEpPCAJIbHBICE Yy4YeOHBIC JEHCTBHS B
MMO3HABATEJIbHON U COLIMAIbHOW MTPAKTHUKE.

MeranpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJIEHWE YHUBEPCATbHBIMU YYCOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JACHCTBUSMHU.

OBjaieHUe YHHBEPCAJIbLHBIMH Y4eOHBIMH NMO3HABATEJIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOrHYecKHe A1eiCTBUSA:

e CaMOCTOATENIBHO (OPMYIMPOBATH U AKTyaJIM3UPOBATH MPOOIEMYy, BCECTOPOHHE €€
paccMaTpuBaTh;

e OTPENENATH MU ACATEIBHOCTH, 3a7aBasi TapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU LIEJISIMHU;



HCII0JIb30BaTh IIPU OCBOEHUH 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIJIEISTh
XapaKTepHbIC IPU3HAKU MTOHATHH U YCTAHABIINBATH UX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIIUE MMOHATHUS JIs1 OOBbSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;
BbIOMPATh OCHOBaHMS M KPUTEPUM s KIACCU(PUKALMM BELIECTB MU XUMHUYECKHX
peakuuii;

YCTAaHABJIMBATH IPUYNHHO-CJICICTBEHHBIE CBSI3U MEXKy U3y4acMbIMU SIBICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYKJEHUS (MHAYKTUBHBIE, NE€AYKTUBHbBIE, 10 AHAJIOIHH),
BBIABJISITH 3aKOHOMEPHOCTHM M IPOTUBOPEUYUS B PacCMaTpPUBACMBIX SIBJICHUSX,
(bopMyIHPOBAThH BHIBOJBI U 3aKIIIOUYCHUS;

IIPUMEHATh B IIPOLECCE IO3HAHMS HCIOJIB3YEMbIE B XHUMHUU CHMBOJIMYECKHE
(3HAKOBBIC) MOJIETH, IPEOOPA3OBHIBATH MOJICTHHBIC MIPEACTABICHUS — XUMHYSCKUN
3HaK (CUMBOJ) JIEMEHTA, XUMUYECKas (popMylia, ypaBHEHHE XUMUYECKOM peakuu
— IpU pelIeHUH Y4YeOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 33/a4, MPUMEHATH
HA3BAHHBIC MOJEJIbHBIC NPEACTABICHUS Ul BBIABICHUSA XapaKTEPHBIX IPU3HAKOB
M3Y4aeMbIX BELIECTB U XUMUUECKHUX PEAKLIMIA;

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUi;
(dbopMynMpoBaTh LETM U 337aYM UCCIIECAOBAHUS, HCIOJIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIEHO C(OPMYITHPOBAHHBIE BOIIPOCH B KAUECTBE MHCTPYMEHTA TIO3HAHUS
U OCHOBbl Ui (OPMHPOBAHMS THUIOTE3bl IO IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXJICHMUIA;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U IPOBEACHUS YYCHUYECKUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HaONIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIbHO IIPOTHO3UPOBATh €ro pe3yibTaT, (GhopMyaupoBaTh 0000IIEHUS U
BBIBOJIbI OTHOCUTEJIBHO JTOCTOBEPHOCTH PE3YJIbTaTOB HCCJIEI0BAHUS, COCTABIATH
00OCHOBaHHBIM OTUYET O MPOJieIaHHOM padoTe;

MpUOOPETATh ONBIT YUEHUYECKON MCCIIET0BATEIBCKOW M MPOEKTHON NI TETHHOCTH,
HPOSIBJIATE CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIBHOMY ITOMCKY METOJOB
pelIeHNs MPaKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB ITO3HAHUS;

3) padora ¢ nnpopmanmeii:

OpPUEHTHPOBATLCS B PA3JIMYHBIX HCTOYHMKAX HH(pOpMaluu (HaydHO-TOMYJsSpHas
JaUTepaTypa XUMHUYECKOTO COJEpXaHMsA, CIPaBOYHBIE IOCOOMS, PEecypcChl
UHTEpHETAa), aHaJU3upoBaTh HWH(GOPMALMIO paA3IMYHbIX BHJIOB U  (GopM
IIPEJICTaBICHUS], KpUTUUYECKHU OLIECHUBATh €€ JJOCTOBEPHOCTh U HEIPOTUBOPEUUBOCTE;
(GbopMyIMpoBaTh 3apOChl U MPUMEHATH Pa3IUYHbIE METO/IbI PU MOUCKE U 0TOOpe
uHpOpMaLUY, HEOOXOJUMOMN MJs BBINOJHEHHUS Y4YeOHBIX 3aad ONpeAeTIeHHOrO
TUIA;

npuoOpeTaTh  ONBIT  HCHOJb30BAHUSA  MHPOPMALMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI U pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTHUMAJIbHYIO (opMy mpejacTaBieHUs HH(POpMALUU
(cxembl, rpaduKH, JUarpamMmbl, TAOIHIIbI, PUCYHKH U JIp.);

UCMOJIb30BaTh HAYYHBIH S3bIK B KAayecTBE CpEACTBA NMpHU paboTe ¢ XUMHUYECKOU
uH(popMaliel: MPUMEHATh MEXIpeAMeTHble ((U3HuecKkue M MaTeMaTHYEeCKHe)
3HAaKH U CUMBOJIBI, (hOpMyJIbl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U Mpeo0pa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISIIHOCTH.
OsiaeHHe yHHBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJ€ Auajora H/win
JIMCKYCCHH, BBICKA3bIBaTh UJIEH, POPMYIIMPOBATH CBOU MPEITI0KEHNUS OTHOCUTEIHHO
BBITIOJTHEHUSI IPEIJIOKEHHOM 3a/1a4;



e BBICTYNAaTh C MPE3CHTALUEN pPE3yJbTaTOB II03HABATEJIBHOW JIE€ATENBHOCTH,
HOJYYEHHBIX CaMOCTOSTEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIINOJIHEHUH
XUMHYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW PabOThI MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BELIECTB, peaIn3aluu y4eOHOro IpoeKTa, U GOpMyJIupOBaTh BBIBOJIBI
110 pe3yJbTaTaM POBEACHHBIX UCCIIEA0BaHUM ITyTEM COIJIACOBaHMS O3ULMI B X011€
oOcyxeHusI 1 0OMEeHa MHEHUSIMHU.

OBsJiajieHNe YHUBEPCAIbLHBIMH PeryisTHBHBIMM el CTBUSIMU:

e CaMOCTOATENbHO IIJJAHMPOBATh M  OCYILECTBJIATH CBOIO  IIO3HABATENIBHYIO
JESTENIbHOCTD, OIpENessisi €€ LEeId M 3aJauyd, KOHTPOJIMpOBaTb M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBaTh NpEeIJlaraeMblii  alropuT™M JIeHCTBUH IpH
BBIMOJIHEHUH Y4YE€OHBIX M HCCIEIOBATENbCKUX 3aJad, BBIOMpaTh Hambolee
3¢ ¢dexTuBHBI cnoco0 MX pEUIeHHs C YYEeTOM IIOJIyYEHHUs HOBBIX 3HAHUH O
BELIECTBAX U XUMHUUYECKUX PEAKLUsX;

e OCYIIECTBIATh CAMOKOHTPOJb CBOEH MAEATENbHOCTH HAa OCHOBE camoOaHalu3a U
CaMOOLEHKH.

IIpeameTHbIe pe3yJibTATHI
10-ii kiace
[TpenmeTrHble pe3ynbTaThl OCBOCHHUS Kypca «OpraHuyeckast XUMHsD OTPaXKaroT:

e c(hOpMUPOBAHHOCTH IMPEICTABICHUH O XMMHYECKOW COCTABIISIOUICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, pPOJM XUMHMHM B IIO3HAHUM SBJICHUH MPUPOJIBI, B
(GOpMHpPOBAHUN MBIIUICHUS W KYJAbTYPBl JIMYHOCTH, €€ ()YHKIMOHAIBLHOU
IPaMOTHOCTH, HEOOXOIUMOM JJIsi pelIeHUs MPAKTUYECKUX 33134 M 3KOJOIMUECKU
000CHOBAHHOI'O OTHOILIEHUSI K CBOEMY 3/I0POBBIO U IIPUPOJIHON Cpeie;

e BJIQJICHUE CHCTEMON XMMMUYECKUX 3HAHUH, KOTOpask BKIIOYAET: OCHOBOIIOJIATrAI0IIHE
HNOHSATUS (XUMUYECKUM 3JIEMEHT, aToM, 3JEKTPOHHAas 000J104YKa aToMa, MOJIEKYyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIbHOCTh, XUMUYECKas CBSA3b, CTPYKTYpHas (hopMmyia
(pa3BepHyTass M COKpaIlleHHas), MOJb, MOJISIPHAs Macca, MOJSPHBIH 00BeM,
YIJIEpOJHBIN CKesleT, (YHKUMOHAJIbHAs TPYIIa, PaguKal, HW30Mepusi, U30Mepbl,
TOMOJIOTHUECKUN PsAZl, TOMOJIOTH, YIJIEBOAOPOJbI, KUCIOPOA U a30TCOJEpKalue
COCIMHEHUS, MOHOMEp, IOJIMMEpP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYJSPHBIE
COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHsI CTPOEHMsI OpraHuyeckux BemecTs A.M.
BytnepoBa, 3aKk0H COXpaHEHHs MAacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHIH
A3bIK XMMMH; MHPOBO33pEHYECKHE 3HaHUA, JieXKalllueé B OCHOBE IOHUMAaHUS
OPUYMHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBICHUH, (aKTOIOIHYECKHE CBEIEHUS O
CBOICTBaxX, coOcCTaBe, IOJYyYE€HUUM U OE30MaCHOM HCIIOIb30BAaHUM BaKHEHIINX
OpPraHUYECKHX BEIIECTB B OBITY M MPAKTUYECKOMN JIEATEIIbHOCTH YEIOBEKa;

e CQOPMHUPOBAHHOCTb YMEHUW BBIABIATH XapaKTepHble MPU3HAKK TOHATHUH,
yYCTaHaBJIMBAaTh MX B3aMMOCBSI3b, MCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSATHUS TPHU
ONMCAHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OpraHN4eCKUX COETUHEHHUI;

e c(HOPMUPOBAHHOCTb YMEHMH HCHOJB30BATh XHUMHYECKYI0 CHUMBOJHUKY JUIS
COCTaBJICHUSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIlleHHOI)
dopMyn OpraHMYecKMX BEUIECTB U ypaBHEHMH XMMHUYECKMX peakuui,
M3TOTaBIMBATh MOJEIN MOJIEKYJ OpraHMYeCKHX BELIECTB JUIs WILTIOCTPALMHU HX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOEHUS;

e CQOPMHUPOBAHHOCTb yMEHUW YCTaHABIMBATH IMPUHAIEKHOCTh HM3YyYEHHBIX
OPraHMYECKHUX BEUIECTB 10 HX COCTaBy M CTPOCHHUIO K OIPEICICHHOMY
KJIacCy/Tpynne coeAuHEeHUH (YIrJIeBOJOPOJbl, KHCIOpOA U a30Tcoiepialline
COEJMHEHUS, BBICOKOMOJIEKYJSIPHBIE COEJMHEHHUs), JaBaTb UM Ha3BaHHUS IIO
cucremaruueckoit Homenkinarype (IUPAC), a Takke npuBOAWTH TpUBHUAJIbHBIE
Ha3BaHUS OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPOMMJIEH, aleTHJIEH,



ATUJICHIJIMKONb, TIUIEpPUH, (peHois, (opMaibAerul, amneTalbIerui, MypaBbUHAs
KHCJIOTa, YKCYCHasi KMCJI0Ta, OJIEMHOBAsI KUCJIOTA, CTEApUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, Kpaxmal, HeT0I03a, TIUIKH),

e c(HhOPMUPOBAHHOCTb YMEHMSI OIPEIEIATh BUIbI XUMUUECKON CBSI3M B OPraHUYECKUX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

e Cc(OPMUPOBAHHOCTb yYMEHHUS  IPUMEHATh IOJIOKEHHS] TEOPUU  CTPOEHUS
opranunveckux BemecTB A.M. ByriepoBa s 00bICHEHHS] 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT X COCTAaBA U CTPOEHUS; 3aKOH COXPAHEHHsI MAacChl BEILIECTB;

e c(HOpMUPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOCHHUE, (PU3HUYECKHE U
XMMHUYECKHE CBOICTBa TUNHMYHBIX HpPEACTABUTENIEH  pPa3IMYHBIX  KJIAcCOB
OpPraHUYECKUX BEIeCTB (MeTaH, 3TaH, STHJIEH, IPOMIIICH, alleTUiIeH, OyTaauen-1,3,
MeTunoyTaguen-1,3, 0eH30i1, METaHOJ, 3TAHOJ, STUIICHIJIMKOJIb, TTIHLEPHH, (eHo,
aleTalbJET U], MypaBbHHAasl U YKCYCHasl KUCIIOTBI, [JIF0K03a, KpaxMal, LeJI0103a,
aMHHOYKCYCHAasl KUCIJIOTa), WUIIOCTPUPOBATh NEHETUYECKYIO CBSI3b MEXAYy HUMH
YPaBHEHUSAMU COOTBETCTBYIOIIMX XHMHUYECKUX pEaKUUH C HCIIOIb30BAaHUEM
CTPYKTYPHBIX (OPMYJI;

e c(HhOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOYHUKH YTICBOJOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yroip), CIOCOObl HX MEpepaboTKU W MPAKTHUECKOe
NpUMEHEHHE TIPOIYKTOB TIepepadOTKH;

e c(hOpMUPOBAHHOCTb YMEHHH MPOBOANUTH BBIUUCIIECHHS 10 XMMUYECKUM YPaBHEHHIM
(Maccel, 00beMa, KOJMYECTBA MCXOIHOTO BEIIECTBA WIJIM NMPOIYKTA PEAKIUH II0
U3BECTHBIM Macce, 00beMy, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BELIECTB WM
IPOJYKTOB PEAKIINH);

e c(HOpMUPOBAHHOCTb YMEHMH BJIAJETh CUCTEMOH 3HaHHMN OO0 OCHOBHBIX METO/aX
HAyyHOTO TIO3HAHMSI, MCIOJIB3YEMbIX B XHMMHUU IIPU HU3YYEHUU BELIECTB U
XMMHUYECKHX SIBIEHUH (HaOiroeHue, n3MEpeHue, SKCIEPUMEHT, MOJEIUPOBaHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XMMMUYECKHE 3HAHMUS JUISl HPHUHITHUS pEHICHUH B
KOHKPETHBIX JKMU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C BELIECTBAMH M UX
PUMEHEHUEM;

e c(HOpMUPOBAHHOCTb YMEHHMH COOJIOAATh MpaBUia IOJB30BAHUS XHMHYECKOM
MoCcy/I0oil W JabopaTOpHBIM O00OPY/IOBaHHMEM, a Tak)Ke MpaBUiia OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLUHUSMH IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHYECKHX OIIbITOB;

e c(hOopMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBIITOJHATH XUMHUECKUI SKCIIEPUMEHT
(mpeBpallleHus OPraHUYeCKUX BEIECTB MPU HArpeBaHUU, MOJyYEHHE ITHIIEHA U
WU3Y4YEHHE €ro CBOMICTB, KauyeCTBEHHbIE pEAKLHUU OPraHMYECKHUX BEIIECTB,
JeHaTypauys OEJIKOB IIPU HArpeBaHUU, [IBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUHU
C TMpaBUJIaMM TEXHUKH OE30MaCHOCTH MpH OOpalleHUHd C BEIIECTBAMU H
7a00paTOPHBIM ~ O0OpPYAOBAaHHEM, TPEACTABISTH PE3YJIbTaThl  XUMHUYECKOTO
JKCIepUMeHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOILMX pEakIUi U
(GbopMyIUpOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

e c(HOpPMUPOBAHHOCTb  YMEHMH  KPUTHYECKH  AHAJIM3UPOBATh  XHUMHYECKYIO
uH(pOpMalMIO, TOIYy4aeMyl0 W3 pPa3HbIX HCTOYHUKOB (CpeIcTBa MaccOBOM
UHOpPMaIIUU, UHTEPHET U Jp.);

e CpOPMHUPOBAHHOCTHh YMEHHI COOJIOaTh MpaBUia SKOJOTHYECKH 11eJIecO00pa3HOro
MOBEJICHUS B OBITY U TPYAOBOM I€ATEIILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3/10POBbsI
U OKpY’Karolllel MpUPOIHOM cpesibl, 0CO3HABATh OMACHOCTh BO3/IEUCTBUS Ha )KUBBIE
OpraHU3MBbl OINPENEIEHHBIX OPraHMYECKUX BELIECTB, IIOHMMAasl CMBICI MOKa3aTels
[TAK, mosicHATH, Ha MpUMepax CIOCOObl YMEHbBIIEHUS M TPEAOTBpAILEHUs HX
BPEIHOTO BO3ACUCTBHSI HA OPIraHU3M YEJIOBEKa,



e g OOYyYalOMMXCSl C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU 3I0pOBBS: yMEHHE
IOPUMEHATh 3HAaHUS 00 OCHOBHBIX JIOCTYNHBIX METOJaX IT03HAHHS BEIIECTB U
XUMHYCCKUX SBJICHUM;

e Ul CIENbIX U CIA00BUIAIIMX OOYYAIOIIMXCSA: YMEHUE HCIIOJIb30BaTh pelbe(HO-
TOUYEUHYIO cucTeMy o0o3Hauenuit JI. bpaiins aiis 3anucu XuMudeckux Gopmyi.
11-ii kaace
[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHudeckas XUMHSD)

OTPaXKaroT:

e c(HhOpMUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKOW COCTABIISIOIICH €CTeCTBEHHO-
HAay4yHOM KapTHHBI MHpa, POJIM XUMHUU B IIO3HAHUM SBICHUM IPUPOABI, B
(OpMHpPOBAHUM MBIIUIEHUS M KYJAbTYPbl JIMYHOCTH, €€ (DYHKIIMOHAJIBLHOU
IPaMOTHOCTH, HEOOXOIUMOM Il PEeLICHHs MPAKTUYECKUX 33134 M 3KOJOIMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0pPOBBIO U IIPUPOJIHOM cpeae;

e BJIAJICHUE CUCTEMOM XMMHUYECKUX 3HAHHM, KOTOPAs BKIIOYACT: OCHOBOIOJIAraloIue
NOHATHS (XUMHYECKUH 3JIEMEHT, aTOM, M30TOI, S-, P-, 0- AJIEKTPOHHBIC OpOUTAIH
aTOMOB,  HWOH,  MOJEKyJa, MOJb, MOJSPHBIA  00BEM,  BaJEHTHOCTb,
AJIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIIEHUS, XUMHYECKasl CBS3b (KOBaJIEHTHas,
HOHHAsi, METaJUINYecKas, BOAOPOAHAs), KPHUCTAJIMUECKAss pelIeTKa, THIIbI
XUMHUYECKHUX peaxuui, pacTtBop, AJIEKTPOJIUTHI, HEJIEKTPOJIUTHI,
JNEKTPOJIMTUYECKAsT JUCCOLMALUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOpPOCTb
XUMHYECKON peaklUu, XUMHUYECKOE pPaBHOBECHE); TEOPUHM M 3aKOHBI (Teopus
JNEKTPOJIMTUYECKON Jucconuanuy, nepuogudeckuii 3axkon JI.MI. Menneneesa,
3aKOH COXPAHEHMS MACCHl BEIIECTB, 3aKOH COXPAHEHMS U IIPEBPALLCHHS SHEPTHUH
OpU XMMUYECKHUX peakHsIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKMH S3bIK XHMMHU,
MHPOBO33PEHUYECKHNE 3HAHUS, JIEKAIIME B OCHOBE ITIOHMMAHHs INPUYUHHOCTH H
CHUCTEMHOCTH XHUMHYECKUX SBJICHHMH, (haKTOJIOIMUECKHE CBEJECHUS O CBOICTBax,
COCTaBe, MOJYYCHUU M Oe30MaCHOM HCIIOJIb30BAaHUH BAKHEHIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U NPAKTUYECKOH eATETbHOCTH YEIIOBEKa,

e CQOPMHUPOBAHHOCTb YMEHUN BBIABIATH XapaKTepHble TMPU3HAKH TOHATHUH,
YCTaHABIMBAaTh UX B3aWMOCBS3b, HCIIOJIB30BATH COOTBETCTBYIOIIME IMOHATHUS IIPH
ONMCAHUN HEOPTraHUYECKUX BEILECTB U UX IPEBPAIICHHUIA;

e c(HOpMUPOBAHHOCTb YMEHHMH HCIOJB30BaTh XHUMHMYECKYIO CHUMBOJHUKY JJIs
coctaBieHuss (opMya BEUIECTB W  YpPaBHEHMM  XMMHYECKHUX  PEaKIIHi,
cucremarnueckyro HoMeHKiaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOpPraHWYEeCKUX BeIIeCTB (yrapHblii Tra3, YIVIEKHCIBIM ra3, aMMHUak, raiieHas
U3BECTbh, HETAIlICHAs! M3BECTh, TUTHEBAS COJIA, IIUPUT U IIP.);

e CpOPMUPOBAHHOCTb YMEHUH OINpEAENsATh BaJEHTHOCTh U CTENEHb OKHUCICHUS
XUMHUYECKHX DJJIEMEHTOB B COEAMHEHMSIX PA3IMYHOIO COCTaBa, BUJ XHMHUYECKOU
CBSA3M (KOBAJIGHTHAs, MOHHAsI, METAJUIMUECKasl, BOJOPO/IHASA) B COCTUHEHUSX, THUII
KPUCTANINYECKOM peIIeTKH KOHKPETHOrO BellecTBa (aTOMHas, MOJEKYJspHasd,
MOHHAsl, METAJJINYecKasi), XapakTep Cpeiibl B BOAHBIX pPacTBOPaX HEOPraHUYECKHUX
COCJIMHEHU;

e CPOPMHUPOBAHHOCTh YMEHHH YCTAHABIMBATH NPUHAMIEKHOCTH HEOPraHMUECKUX
BEIIIECTB IO UX COCTaBYy K OINpEeIEHHOMY KJlacCy/TpyIie coelnHEeHHH (IpocThbie
BEIIECTBA — METAJUIbl U HEMETaJlIbl, OKCUIbl, OCHOBAHHUS, KUCIOTHI, aM(pOTEepHbIE
THJIPOKCHUJIBI, COJIN);

e c(hOpPMHUPOBAHHOCTh YMEHUW PACKPBIBATh CMBICHT Tepuoanydeckoro 3akoHa J[.U.
MeHnieneeBa U JeMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(hOPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKHX 3yieMeHTOB 1-4 mepuonoB Ilepuoanueckoil cCUCTEMBl XHUMHYECKUX
anemeHToB J[.M. MenneneeBa, UCHONB3ysl MOHATUS «S-, P-, O- 3JIEKTPOHHBIC
opOUTANINY, «IHEPreTUYECKUe YPOBHUY», OOBSCHITH 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHYECKUX JJIEMEHTOB M HX COCAMHEHUHN IO IMEpUOJaM U TpyIIam
[Tepuoauueckoil cucteMbl XuMH4eCKux 31eMeHToB J[.M. Menzaeneena;
c(hOpPMUPOBAHHOCTh YMEHHUH XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMHUYCCKUE
CBOICTBa HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB, IMOATBEPXKIATh
CYyILIECTBOBAaHUE T'E€HETUYECKON CBSI3U MEXKAY HEOPraHMYECKUMHU BEIIECTBAMU C
MOMOIIbIO YPaBHEHUI COOTBETCTBYIOLINX XMMHUUECKUX PEaKIIHii;
cOPMUPOBAHHOCTh YMEHHS KJIACCU(PHUIIUPOBATH XUMUYCCKUE PEAKIUU 10
pa3IMyYHbIM TNpU3HAKaM (YMCITy W COCTaBYy pPEarupyrolIMX BEIIECTB, TEIJIOBOMY
s dekTy peakuuu, U3MEHEHUIO CTCTICHEW OKHUCIICHHUsS DJIEMEHTOB, OOpaTUMOCTH
peaKIuy, y4acTUIO KaTajau3aropa);

c(hOPMUPOBAHHOCTh YMEHHI COCTABJISATH YPABHEHHS PEAKIMA Pa3IUYHBIX THIIOB,
MOJIHBIE ¥ COKPAILEHHBIC YPABHEHHSI PEAKIMIl HOHHOTO 0OMEHA, YUUTHIBAsI YCIOBHUS,
MIPU KOTOPBIX 3TH PEAKIIMU UAYT 0 KOHIIA;

chOpPMUPOBAHHOCTh ~ YMEHUH  MPOBOAUTH  pPEaKIHMH,  IOATBEPIKIAIOIINE
KAueCTBCHHBIM COCTAB pa3JIMYHBIX HEOPTraHUYECKUX BEIIECTB, pPaCIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOpPaX HEOPraHUYECKHX
BEIIIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTh OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHHS JJIEKTPOHHOTO OasiaHca
9THUX PEaKIni;

c(OPMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBHCUMOCTh CKOPOCTH XHUMHYECKOH
peaKuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEUICHHUS XUMHUECKOTO PAaBHOBECHS
B 3aBUCMMOCTH OT BHeEIIHEro Bo3aeicTBus (npuniui Jle [llatense);
c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh XUMUUECKHE MTPOLIECCHI, JIeXkKAallue B
OCHOBE TIPOMBIIIUICHHOTO TOJYyYE€HUS] CEPHOM KHCIOThI, aMMHakKa, a TakKke
c(OpPMUPOBAHHOCTh TPEACTaBICHUH 00 OOMMX HAYYHBIX TMPUHIUNAX H
HKOJIOTUYECKUX TTPOOIeMax XUMHUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C UCIIONB30BAHUEM TOHSTHUS
«MaccoBasi JOJsi BEIECTBA B pacTBOpe», OOBEMHBIX OTHOIIECHUN Ta30B TMpH
XUMHYECKHX PEaKIMsIX, Macchl BEIIECTBAa WJIM 00bEMa Ta30B MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe€ WJIM OOBbEMY OJHOTO M3 yYaCTBYIOIIUX B PEaKIUU
BEIIECTB, TEIIOBOro 3(dekra peaklud Ha OCHOBE 3aKOHOB COXPaHEHHsI MacChl
BEIIIECTB, IPEBPAIICHUS U COXpaHEHUs YHEPTUH;

chOpPMUPOBAHHOCTh YMEHUU COONIO/IaTh TMpaBWiIa TOJH30BAHUS XHUMHUYECKOMN
MOoCy/Ioll M JabOpaTOpHBIM O0OPY/IOBaHHMEM, a Tak)Ke MpaBUiia OOpaIleHUsS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSIMH IO BBITIOJHEHHUIO JaOOPaTOPHBIX
XUMHUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BHITIOIHATH XUMUYECKUIN IKCIIEPUMEHT
(pa3nokeHue IMepoKCcHa BOJOpOJa B MPHUCYTCTBUHU KaTallM3aTopa, ONpelesieHne
Cpelbl pacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHIMKATOpA, BIUSHUE
pasIUYHBIX (PAKTOPOB HA CKOPOCTh XHMHYECKOW DEaKIUW, PEaKIHu HOHHOTO
oOMeHa, Ka4eCTBEHHbIE peakiMu Ha cynb(dar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHWUS, pelIeHUEe SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMaM «MeTaibl» U
«Hemerannbel») B COOTBETCTBHM C TMpaBWIAMHU TEXHHUKH O€30MacHOCTH TIpHU
oOpallleHun C BelecTBaMH M J1a0OpaTOPHBIM OOOPYIOBAHUEM, MPEACTABIATH
pe3ynbTaThl XMMHYECKOTO OJKCIEpUMEHTa B ¢opMe 3amucu  ypaBHEHHA



COOTBETCTBYIOIIMX peaknwii ©u (HOpMyIHpOBaTh BBIBOJABI HA OCHOBE JTHX
pEe3ynbTaTOB;

e CPOPMUPOBAHHOCTH  YMEHUH  KPUTHUYECKH  AHATU3UPOBATH  XUMHUYECKYIO
uH(pOpMaLIMIO, TOIYy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeIcTBa MaccOBOM
KOMMYHUKAIUU, UHTEPHET U JIp.);

e CcpOPMUPOBAHHOCTh YMEHHI COOJIOIaTh MpaBUiia KOJOTUYECKH 11€TIECO00pa3ZHOTO
MOBEJICHUS B OBITY ¥ TPYAOBOH JEATSIILHOCTH B LIEJSIX COXPAaHEHUS CBOETO 310POBbS
U OKPY’Karollle NPpUPOJIHON Cpesibl, 0CO3HABATh ONACHOCTh BO3JCHCTBUS HA JKHUBBIE
OpPraHu3Mbl ONPEICIICHHBIX BEIECTB, TOHUMas cMbIci nokaszarens [IJIK, noscHaTs
Ha MpUMepax crnocoObl YMEHBIICHUS U MPEAOTBPAILIEHUS X BPEIHOTO BO3/AEHCTBUS
Ha OpraHU3M 4YeJIOBEKa;

e s OOydYarolUXCsi C OTrPAaHUYECHHBIMH BO3MOXKHOCTSMH 3J0POBbS: YMEHHE
NPUMEHATh 3HAHUS OO0 OCHOBHBIX JOCTYMHBIX METOAAaxX IO3HaHUS BEIECTB U
XUMUYECKUX SIBJICHUN;

e JUIA CIENbIX U CHA0OBHIAMIMX OOYYAIOIIUXCSA: YMEHHE HCIIONb30BaTh peibedHO-
TOUEYHYIO cuctemMy obo3Hauenuit JI. bpaiins ans 3anucu xuMudeckux Gopmyii.

Copep:xanue yueOHOro npeamera

10-# knace

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

[Ipenmer opraHM4ecKOM XUMHUHU: €€ BO3HMKHOBEHME, pa3BUTHE U 3HAYEHUE
B IIOJIyYEHUH HOBBIX BEUIECTB U MATEpUAIOB. Te€OpHsl CTPOEHUSI OPraHUYECKUX COEIUHEHUN
A .M. BytnepoBa, ee oCHOBHBIE MOJI0KeHUS. CTPYKTypHBIE ()OPMYJIIbl OPraHMUECKUX BEIECTB.
I'omostorus, nzomepus. XUMHUYECKasi CBSI3b B OPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIE U
KpaTHbBIE CBS3HU.

[lpencraBaenne o kiaccuukauuym opraHudeckux BemiectB. HomeHnkiarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTH4ecKas) W TpUBHUAJIbHbIE Ha3BaHUS BaKHEUILMX
IIPEICTaBUTENEN KJIACCOB OPraHNYECKUX BEIECTB.

OKCrepUMEHTAJIbHBIE METObl U3YUEHHUS BEILIECTB U UX MPEBpAIllEHUi: 03HAKOMIICHHE
¢ o0pa3liaMu OpraHNvYeCcKUX BEIIECTB U MaTepralaMi Ha X OCHOBE, MOJIETIMPOBAHNE MOJIEKYJT
OpPraHMYECKHUX BELIECTB, HAOJIOJIEHUE U OIHUCaHUE JEMOHCTPALMOHHBIX OIBITOB IIO
MPEBpAILlEHUIO OPraHMYeCKUX BEIIECTB NpPU HarpeBaHUM (IUIaBICHHE, OOYITIMBAaHUE H
TOpEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psil. MeTaH M 3TaH — MpocTeime
NIPEJCTaBUTENIN AJKaHOB: (PUM3WYECKHE W XMMHUYECKHE CBOMCTBA (peakiuH 3aMeleHHUs U
TOpPEHMs), HAXO0X/IEHNUE B IPUPOJIE, OTYyUEHHE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUH psA. OTWIEH WM NPONWIEH —
MPOCTEHIINE TPEACTaBUTENN AaJIKEHOB: (PU3MYECKHME M XHMHUYECKHE CBOMCTBa (peakuuu
TMJIpPUPOBAHUS, FAIOTEHUPOBAHUS, THIPATAI[H, OKUCIICHUS U TIOJIMMEpU3allin ), HOTy4YeHUE U
MIPUMEHEHHUE.

Ankanuensl: 6yranueH-1,3 u MetunOyTanuen-1,3: cTpoeHne, BaxHeHIIne XUMUYECKHE
cBoiicTBa (peakius noiauMmepusanuun). [lonydeHre CHHTETHUECKOT0 KayuyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJIOTHMUYECKUI psa. ALeTHieH —
MPOCTEHIINIA TPECTaBUTENb AJIKHHOB: COCTaB, CTpOEHHE, (U3MUECKHEe U XHUMUYECKHe
CBOMCTBA (peakluu TUAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALIUH, TOPEHHS), TTOJIyYeHHE U
MIPUMEHEHHUE.

Apensbl. benson: cocrtaB, cTrpoeHue, pU3NUECKUe U XMMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUS U HUTPOBAHMS), MOJyY€HUE M MpPUMEHEeHHe. ToJyols: cocTaB, CTPOEHHE,



¢bu3nvecKkre 1 XUMHUECKUE CBOWCTBA (PeaKIuy raJOTeHUPOBAHUS U HUTPOBAHUSA ), HOJTYUECHUE
U IpUMEHEHHE. TOKCHYHOCTH apeHOB. l'eHeTmdeckass CBSA3b MEXKIYy YINIEBOJLOPOIAMH,
MPUHAIEKAITUMU K Pa3IM4YHbIM KJ1accaM.

[TpupoaHble MCTOYHUKM YrieBoopoJoB. IlpupoaHslii ra3 m nomyTHble HedTsAHBIE
ra3sl. Heptp u ee mpoucxoxaenune. CrocoObl nepepadoTku He(hTH: MEperoHkKa, KPeKuHT
(TepMHUUECKH, KaTaIUTHUECKUil ), mupoau3. [IpoaykTel nepepaboTku HeTH, UX IPUMEHEHHE
B IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBII yroiib M IPOIYKTHI €ro mepepadoTKy.

OKCIEpUMEHTAJIBHBIE METO/IbI U3YUYCHHSI BEILIECTB U UX NPEBPAILCHUI: 03HAKOMIICHHE
c oOpa3maMu IJjacTMacc, KaydyykoB M pe3uHbl, koulekuuu «Hedte» u  «Yromby,
MOJEIUPOBAHUE MOJIEKY]  YIJIEBOAOPOAOB W  TaJOr€HONPOU3BOJAHBIX, IPOBEICHUE
MPAKTUYECKON pabOThI: TIOIY4YEHUE STUIICHA U U3YUYEHHE €r0 CBOMCTB.

PacyerHble 3anaun.

Bbruucrienuss mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bema, KOJIMYeCTBa
HCXO/IHOTO BEIIECTBA MJIM MPOJYKTa pEaKklUH MO0 HW3BECTHBIM Macce, 00beMYy, KOIMUYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB UM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme opranndeckue coeiHHeHUs!

[IpenenbHble OJHOATOMHBIE CIMPTHL. MeETaHON W 3TaHON: CTpoeHue, GU3nuecKue u
XMMUYECKHE CBOMCTBA (peakluy C aKTUBHBIMHM METaJIaMH, TaJOr€HOBOJJOPOJaMHU, TOPEHUE),
IIpUMEHEHHE. BOMOPOIHBIE CBA3M MEXKIY MOJEKYJIAaMH CHUPTOB. JIeMCTBHE MeETaHOJA H
9TaHOJa Ha OpPraHU3M 4EJIOBEKa.

MHOroaTOMHBIE CHUPTHL. JTWICHTJIUKOIb U TIHUIEPHH: CTPOSHHE, (DU3UYECKHE U
XMMHUYECKHE CBOWCTBA (B3aMMO/ICHCTBHE CO IIETOYHBIMU METAJIAMHU, KaUeCTBEHHAsl PeakLus
Ha MHOTOATOMHbIe cnupThl). JleiicTBue Ha opranusM denoBeka. [IpumeHeHue riuuepuHa u
STWJICHIJIUKOJIA.

@DeHOI: CTPOEHUE MOJIEKYJIbI, (PU3UYECKUE U XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
(denomna. [Ipumenenne peHoa.

Anpreruapl U KeToHbl. DOpMasbaeruj, ameTalnblIeTrui: CTpPOCHHE, (U3UYECKUue MU
XMMHUYECKHE CBOMCTBA (pEaKkIMM OKUCIIEHHS U BOCCTAHOBJICHMS, KaUeCTBEHHBIEC PEaKLUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OHOOCHOBHBIE MpeaelibHble KapOOHOBBIE KHUCIOTHl. MypaBbUHass M YKCyCHas
KHCIIOTBI: CTpOE€HHE, (pU3MUecKre U XUMHYECKHE CBOMCTBa (CBOMCTBa, oOlIue Ajs Kiacca
KHUCJIOT, peakius 3TepuuKaium), noaydeHue u npumeHenue. CreapuHoBas U OJIEMHOBas
KHCIIOTBl KakK IPEJICTAaBUTENIM BBICIINX KapOOHOBBIX KHUCJIOT. MbUIa KaK COJM BBICIIUX
KapOOHOBBIX KHCIIOT, X MOIOLIIEe ACHCTBHE.

CnoxHbie 3(GUpPHl KaK MPOU3BOJHBIE KAapOOHOBBIX KHCIOT. ['MIAPOIN3 CIIOXKHBIX
3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosgoruueckas poib KUPOB.

VYrneBoapl: cocTaB, KiaccU(pUKalMsS YIJIEBOJAOB (MOHO-, AM- M MOJUCAXapHbl).
I'moko3a — mpocTedmii MOHOCaxapu: OCOOCHHOCTH CTPOEHMS MOJIEKYIbI, (PU3UYECKue U
XUMHUYECKHE CBOMCTBA (B3auMmozelcTBue ¢ ruapokcunom meau(ll), okucienne aMMuauHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHoBieHHe, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B
MpUpo/ie, IpUMEHeHue, Ouosnornyeckas posib. @orocunres. pykTo3a Kak U30MeEp TITHOKO3bI.

Kpaxman wu nemwmonosa Kak HOpUponaHble mnoiaumepbl. CTpoeHue Kpaxmana U
uetono3pl. dusnueckue M XMMHYECKHE CBOMCTBAa Kpaxmaia (TUIPOIN3, KauecTBEHHas
peakius ¢ o1om).

DKCrepuMEeHTAIbHbIE METOJbl U3yYEHHS BEUIECTB U MX MpPEBpAllleHUi: MPOBEIEHUE,
HaOJI0ZICHNE U ONKCAaHHE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKuuu OJHOATOMHBIX CIUPTOB (OKHciIeHue 3taHosa okcujaom menu(ll)), MHOroaroMHBIX
cUpTOB (B3aumoJeiicTBue rimuepuna c¢ rujgpokcuaom meau(Il)), anprernnos (okucieHue
aMMHauHbIM pacTBopoM okcunaa cepebpa(l) u ruapoxcuaom meau(Il), B3ammopeiicTue



Kpaxmana ¢ HOJOM), MPOBEACHUE MPAKTUYECKOW pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

PacuerHsble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00beMa, KOJIMYecTBa
MCXOJ/IHOTO BEIIECTBA WJIM IMPOJYKTa PEAKIMH MO W3BECTHBIM Macce, 00beMy, KOIMYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3oTcozeprKaliie OpraHn4eckie COeIMHEHNUS.

AMUHOKUCIOTHI Kak aMdoTepHble opranuyeckue coenuHeHus. dusnueckue u
XMMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha IpUMepe MNIMLKHA). buonoruueckoe 3HaueHUe
aMuHOKHCIOT. [lenTupl.

benku kak npupoHbIe BHICOKOMOJIEKYIISIpHbIE coeAMHEHUs. [lepBuuHas, BTopu4Has u
TpeTHYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBONCTBA OEJIKOB: THIPOJH3, JIEHATypalus,
KayeCTBEHHBIC PEaKIMU Ha OEJIKH.

DKCcrepuMEeHTaIbHBIE METO/bl U3YUEHUs BEUIECTB M UX IPEBPAICHUI: HaOII01eHne U
OIMCAHHUE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATypalusi OCIKOB NPH HArpeBaHWH, LBETHHIC
peakuu OEIKOB.

BbicokomoiieKkyIsipHbIe COeJUHEHHSA

OCHOBHbIE TOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI: MOHOMED, TOJIUMEP,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPU3ALNU, CPEIHAs MOJEKyspHas macca. OCHOBHBIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — MOIUMEPHU3ALUS U TOJTUKOHICH AU

OKCHepUMEHTAIbHBIE METO/Ibl U3YUEHHUSI BEILIECTB U UX MPEBpAILEHUI: 03HAKOMIIEHHE
¢ o0pa3amMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpenMeTHbIX CBA3€H NPH M3YYEHHHM OpraHudecko xumuu B 10-M
KJIACCE OCYILIECTBIISIETCS YEepe3 MCIOJIb30BaHME KAaK OOIMX €CTECTBEHHO-HAYUHBIX HOHSTUM,
TaK U TOHSATUH, SBISIIOUIUXCS CHUCTEMHBIMU JMJI1 OTHAEIBHBIX IPEJAMETOB E€CTECTBEHHO-
Hay4HOI'O LIMKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIEC MMOHATHUS: SIBICHUE, HAYYHBIA (aKT, TMIOTE3a, 3aKOH,
TEeOopus, aHallu3, CUHTE3, Kilaccu(uKaius, MNEepUOJUYHOCTh, HAOIIOACHHUE, H3MEpEHHUE,
9KCIIEPUMEHT, MOJIETITMPOBAHHE.

®dusnka: mMaTepus, SHEPrUsi, Macca, aTroM, JJEKTPOH, MOJEKYJIA, SHEPreTUYECKHU
YPOBEHb, BELIIECTBO, TE€NIO, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3MUECKUE BETUUMHBI U
€IMHULIBI UX U3MEPEHMUS.

Bbuonorus: knerka, opranusM, 6rocgepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (O€TIKHU, YIIIeBObL, JKUPbI, (DEPMEHTBHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:: NUILEBbIE MPOIYKTbl, OCHOBHI PAIMOHATIBLHOTO IHUTAHHUSA, MOIOIINE
CPEICTBA, JIEKaPCTBEHHBIE U KOCMETUYECKHUE IpENapaTsl, MaTepHalbl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11-# knace

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMuyeckuil sieMeHT. AToM. fnpo aroma, H30TOMbI. ODJIEKTPOHHAas 000J0YKa.
DHepreTHYecKre ypoBHU, IIOTYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-35emMeHTh. OcOOEHHOCTH
pacnpe/ieNieHus AJIEKTPOHOB M0 OpOUTAISIM B aTOMaX 3JIEMEHTOB MEPBHIX YETHIPEX NEPHUOIOB.
DeKTpoHHast KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u llepnogmyeckas cucrema XHUMHYecKuX 3yeMeHToB J[.H.
MenpeneeBa. CBs3b NEPUOAMYECKOrO 3akoHa M Ilepmonnyeckoil CUCTEMBI XMMHUYECKUX
anemenToB J[.. MeHaeneeBa ¢ cOBpeMeHHOM Teopuel CTpOeHHsI aTOMOB. 3aKOHOMEPHOCTH



W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W 00pa3yeMbIX UMHU MPOCTBIX U CIOXKHBIX
BEILIECTB I10 TpyNIaM U neprojiaM. 3Ha4eHHE MEPUOJUYECKOT0 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHUYECKasi CBSi3b. BHUJIbI XUMHUUYECKOW CBsI3M (KOBaJICHTHAs
HEMNoJIIpHAas U MOJIsIpHAs, HOHHAsI, MeTaJInueckas). MexaHu3Mbl 00pa3oBaHMs KOBaJCHTHON
XUMHYECKOH CBsI3U (OOMEHHBIN U JOHOPHO-AKIIENITOPHBIN). BogopogHas cBsi3b. BaleHTHOCTE.
DneKkTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHN. FIOHBI: KATUOHBI U @aHUOHBI.

BemectBa MOJIEKYJISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH TMOCTOSHCTBA
coCTaBa BellecTBa. THUIBl KPUCTALNIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT
THINA KPUCTAINYECKON PEIIETKH.

ITonsiTue 0 nucnepcHeIx cucreMax. VICTUHHBIE M KOJUIOWJIHBIE pacTBOpbl. MaccoBas
JIOJIs BEILLIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coenvHeHuidl. HomeHkiaTypa HeOpraHMYECKHUX
BEIIECTB. ['€eHeTHYeCKasi CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAICKALIMX K Pa3IMYHBIM
KJIaCCaM.

Xumnueckas peakuusa. Knaccudukanus XMMHUYECKHX peakIMid B HEOPTaHUYECKOU U
OpraHMYEeCKOM XUMHHU. 3aKOH COXPAaHEHMS MacChl BEILECTB, 3aKOH COXPAHEHUs W
MPEBPALLIECHUS SHEPTUU TP XUMHUUYECKUX PEAKIIUSX.

CKOpoOCTh peakiiu, ee 3aBUCUMOCThb OT Pa3IH4YHbIX GakTopoB. OOpaTUMbIE peaKluu.
Xumuyeckoe paBHoBecHe. DakTOphl, BIUSIONIME HA COCTOSSHUE XMUMHUYECKOTO PABHOBECHS.
[Tpunuun Jle [larense.

DnekTponuTrdeckas aucconuanus. CUibHbIE U ci1a0bie 3J1eKTpoauThl. Cpena BOIHBIX
pacTBOPOB BELIECTB: KUCJIAsA, HEUTpalbHas, IETOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHBIE METO/Ibl U3YUYEHHSI BELIECTB U UX MPEBPALLCHUN: 1€MOHCTpalus
tabimmn «[lepuonnyeckas cucrema xumMudeckux ayieMeHToB J[.M. MeHneneeBa», u3ydeHue
MOJIeTIell KPHUCTAJUIMYECKUX PEUIETOK, HaONI0JIeHWE W ONHMCAHHWE JEMOHCTPAIMOHHBIX U
mab0paTOPHBIX OMBITOB (Pa3JIOKEHHUE MEPOKCHIa BOAOPOJA B MPHUCYTCTBUH KaTalIM3aTopa,
ONpeJIeJICHUE CPebl PACTBOPOB BEILIECTB C MOMOILBbIO YHUBEPCAIBHOIO HHAUKATOPA, PEAKIIUU
MOHHOI0 0OMEHa), MPOBEACHNUE NMPaKTUYeCKol paboThl «BiusHUE pa3nudHbIX (aKTOpOB Ha
CKOpPOCTb XUMHUYECKON PEAKIIUN.

Pacuernrie 3amaun.

Pacuersl 10 ypaBHEHMSAM XUMHUUYECKUX DPEAKIUH, B TOM YHUCIE TEPMOXMMHUYECKUE
pacyeThl, pacyeThl C UCIOJIH30BAHUEM MMOHITHS «MacCOBasi JOJI BEUIECTBAY.

Heopranuveckasi Xumus

Hemerannsl. [lonoxenne HemetraimoB B Ileproanyeckoil cHUCTEME XHUMHYECKHX
sanemenToB J[.M. MenneneeBa u OCOOCHHOCTH CTpoeHHsS aTomMoB. Duznyeckue CBOICTBa
HEMETaJUIOB. AJUIOTPOIHS HEMETAJIOB (Ha TpUMEpPe KUCIOPoa, cephl, pocdopa u yriaeposa).

XYMHYEeCKHE CBOWCTBA BAKHEUIITUX HEMETAIJIOB (TaJOreHOB, Cephl, a3oTa, pocdopa,
yriepojia W KpPEeMHHs) M HX COCAMHEHHH (OKCHIOB, KHCIOPOJCOACPKAIINX KHUCIIOT,
BOJIOPOAHBIX COETUHEHMUIN).

[IprMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramel. [Tonoxenne meramnos B [lepruoanyeckoit cucTeMe XUMUYECKUX 2JIEMEHTOB
J.U. MenneneeBa. OCOOCHHOCTH CTPOCHHUSI JJICKTPOHHBIX OOOJIOYEK aTOMOB METAJIJIOB.
O6mue ¢usndyeckue cBoicTBa MeTaioB. CIUIaBBl METaIOB. DIIEKTPOXUMHUYECKUH Psif
HaIlpsHKEHUN METaJIOB.

XVUMUYECKUE CBOMCTBA BXKHEHIINX METANIOB (HATpUM, Kalui, Kalbl[Ui, MarHWid,
ATIOMUHHN, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

O6mmue criocoOb! Moay4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCNEpUMEHTAIIBHBIE METOJIbl U3YYECHUS BEIIECTB M WX MPEBPAIICHUN: WU3yYECHHE
KOJUIeKIIMH «MeTaulbl U CIUIaBbl», 00pa3lloB HEMETANIOB, PEIIeHHE IKCIEPUMEHTATbHBIX



3ama4y, HaONMIOJIEHWE ¥ ONHCAHHWE JEMOHCTPAIIMOHHBIX U  JIA0OPATOPHBIX  OMBITOB
(B3auMoielicTBHE TUIPOKCUIA AIFOMUHHUS C PACTBOPAMU KHUCIIOT U LIeJI0oUed, KaueCTBEHHbIE
peakly Ha KAaTHOHBI METAJUIOB).

PacueTHsbie 3agaun.

Pacuersl Macchl BemecTBa wiM 00beMa ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Wik 00beMy OJIHOTO M3 YYaCTBYIOIIMX B PEaKI[MU BEILIECTB, pacueThl Macchl (00beMa,
KOJIMYECTBA BELIECTBA) IPOJIYKTOB PEAKIIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xumum B 00O€ClEYCHHH JKOJIOTUYECKOW, OSHEPreTUYECKOW ¥ MHUIICBOH
0€30MacCHOCTH, Pa3BUTUU MeIUUUHBL [loHSATHE O Hay4YHBIX METO/ax MO3HAHUS BELIECTB U
XMMHYECKUX PEAKIUH.

[IpencraBinenuss o0 OOIIMX HAYYHBIX MPUHIMIIAX [POMBIIICHHOTO TMOJYYSHUS
BAOXHEHIIMX BEILIECTB.

YenoBeKk B MUpE BELIECTB M MaTE€pUAOB: BAKHEWILINE CTPOUTENIbHBIE MaTEpUAIbI,
KOHCTPYKIIMOHHBIE MaTe€pUalbl, KPaCKH, CTEKJIO, KepaMUKa, MaTepUalbl JJisl AJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATIbHBIEC yI0OpEHUSI.

XuMHS 1 3I0pOBBE UEIOBEKA: IIPaBUIa UCIIOIB30BaHUS JIEKAPCTBEHHBIX MPENapaTosB,
MpaBuia 6€30MacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBOM XUMHUU B TTOBCETHEBHOM JKHU3HH.

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeIMeTHBIX CBA3€H IPU U3y4eHUU 0011ei 1 HEOPraHUYEeCKOH XUMUU
B 11-M Kitacce OCyIIECTBIIIETCS 4epe3 HMCIOIh30BAaHUE KaK OOIIMX eCTECTBCHHO-HAYYHBIX
MOHATUN, TaK W I[OHATUH, SBISAIOIIUXCA CHUCTEMHBIMU JUISl OTHENbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01ue ecTecTBeHHO-HAY4YHbIC MOHSTHS: Hay4YHBIA (DaKT, TUIOTE3a, 3aKOH, TEOpHS,
aHaJM3, CHWHTE3, KIacCH(UKAIus, MEPHOJUYHOCTh, HAOIIOJCHHWE, OSKCIICPUMEHT,
MOJEJIIMPOBAHNE, UBMEPEHHUE, SBIICHHE.

®dusnka: MaTepusi, YHEPrusi, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOTI,
Pa0aKTUBHOCTH, MOJIEKYJIa, SHEPTETHUECKU YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperarHoe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETUUYUHBI U €UHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kmetka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpraHU3MeE.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IBI, TTOJIE3HBIE HCKOMaeMbIe, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKass MPOMBIIUICHHOCTh, METAJUTypTHs, MPOU3BOJCTBO

CTPOUTCIIbHBIX MaTCepurajioB, CEIbCKOXO03S1ICTBEHHOE MMpOnU3BOACTBO, nuiieBas
IMPOMBIINIJICHHOCTD, (bapMaHeBTI/ILIeCKaSI MPOMBINIJICHHOCTb, IMPOU3BOACTBO KOCMETHYCCKUX
Ipemnaparos, MMPOU3BOACTBO KOHCTPYKIIHUOHHBIX MaTCepuajioB, QJICKTPOHHAA

MPOMBINIJICHHOCTH, HAHOTCXHOJIOTHH.
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Htoro o 3
pazaeny
Paznea 2.¥YrieBonopoast
[ IpenenbHBIE bubnunoreka POIII -
P.1 TOPOJIBI P J.ru/subject/lesson/6151/start/14
[bI
HenpenenbHbI .
/rnell:oﬂo LI Tpenaxep «OOMaKo 3HAHUNY.
P.2 JLOPOZBL: | 1 10 xmacc, OOO «PuU3NKOH
, aJIKaIuCHBI,
[
[DIIEKTPOHHBIN
BaTeIBLHBIN pecypc «/lomamraue
ApomaTHueck pecype /1
2.3 BOODOILL 1. CperHee o01iee oOpa3oBaHHe.
AOPO 5, 10-11  xmacc, AO
enbcTBO "[IpocBemienue »
[Ipuponusie
p.4 [ il
' TOPOZIOB U WX
DOTKa
Htoro 1o 1
pasneny 3
Paznen 3. Kucnopoaoconepxamme opraHnyecKkue coeuHeHus
R 1 CHupTHL. R
A JTBIETHIEI.
[OBBIC
3.2 1
bI.  CroxHBIC
3.3 YrineBoasl 3 1




Hroro o 1
pasneny 3
Pa3nen 4. A3oTcoep:kaiiue OpraHu4ecKue coeJHHeHHs
AMMUHBI.
4.1 DKHUCIOTHI. 3
Htoro 1o 3
pazneny
Paspen 5. BeicokoMoJIeKy A pHbIe COeUHEHUS
[lmactmaccsl.
5.1 2
k. BonokHa
Htoro mo pazneny 2
OBIIEE
KOJIMYECTBO
34 2 2
YACOB I10
ITPOI'PAMME
11-i kaacc
KosmmuyecTBo yacos DJIeKTPOHHbIE
HaumenoBanue (ndpoBbIe)
Ne n/m | pazaesos u Tem Konrpoabnbie | [IpakTuueckue | ggpazosatenbuble
NPOrpaMMblI Bcero
padoThI padoThI pecypcesI
Paznen 1.Teopernueckne 0CHOBbI XUMUM
Crtpoenue
B.
DINYECKUNA 3aKOH bubnunoreka
1.1 [Tepuoanueckas | 3 —
Ma  XHMHYECKHX du.ru/subject/29/11/
HTOB J.N.
creeBa
ONEKTPOHHBIN
OBaTENbHBIN pecypc
ATITHIE 3a7aHus.
Crpoenue ce obmee
1.2 TBA. 4
OBaHUE. XUMUA,
poOpa3ue BEIIeCTB ace AO
ITCIIBCTBO

BeleHue'"»




Tpenaxep
XUMHAYECKHE aKo 3HAHUNY.
13 hum 6 1 1 s, 11 xnace, 000
nKoH J1a0»
Wroro mo pazneny 13

Pa3nes 2.Heopranuyeckasi Xumusi

2.1 Merauisl 6 1

2.2 Hewmerayuier 9 1 1

CBs13b
raHMYECKHUX u
HIYECKUX

CTB

2.3

Utoro no pazneny 17

Pa3gea 3. Xumus " ;Ku3HbL

3.1 s M KU3HB 4
Utoro no pazneny 4
OBILEE
KOJIMYECTBO YACOB 34 2 3
I1O ITIPOIT'PAMME




		2023-08-31T17:47:43+0300
	Еникеева Анастасия Андреевна
	Я являюсь автором этого документа




