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HOACHUTEJBHASA 3AIINCKA

PabGouass mporpamMma 1o XMMHH Ha YpPOBHE CpEIHEr0 00mero o0pa3oBaHUS
pazpabotana Ha ocHOBe DenepanbHOTO 3akoHa OT 29.12.2012 No 273-d3 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENHLHON MPOTpaMMBI cpemHero obmero oopazoBanus(DOIl
COO), mnpexacraBneHHsix B DemepaqbHOM TrOCYJapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COQO, ¢ yuérom Konneniuu npenojjaBanusi y4eOHOTo mpeameTa « XuMHUsDH)
B oOpasoBarenbHbIX oOpranu3anusax Poccuiickoit denepanuu, peamu3yoNx
OCHOBHBIC 00pa3oBaTeIbHBIC MPOTPAMMBI, ¥ OCHOBHBIX MoOyIokeHuN «CTpareruu
pa3BuTua BocnutaHus B Poccuiickoit ®enepanuu Ha nepuon g0 2025 romax
(Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OBHIASI XAPAKTEPUCTUKA YYEBHOI'O IIPEJIMETA
«XHUMMUSA»

XuMHs Ha YPOBHE YIIIyOJIEHHOTO U3YUYCHHS 3aHMMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-Hay4yHOr0 00pa3oBanus yyamuxcsa 10—11 kinaccos. M3ydyenue npeamera,
peanuzyemMoe B yCIOBUSAX JuddepeHIMpoBaHHOTO0, NPOPUIBLHOTO OO0ydYeHUS,
MPU3BAHO OOECMEYUTh O0O0IIE00Pa30BATEIBHYI0 W OOUIEKYJIbTYPHYIO IOJATOTOBKY
BBIITYCKHUKOB IIIKOJIbI, HEOOXOJUMYIO ISl afanTali UX K OBICTPO MEHSIOIIUMCS
YCJIOBUSIM HU3HU B COLIMYME, a TaKXKe JIJIsl MPOJOJKEHUST O0yUeHUsI B OpraHu3aIusax
npoecCHOHANBHOTO 00pa30oBaHUs, B KOTOPBIX XHUMHS SBISAETCS OJHOU U3
MPUOPUTETHBIX JUCIUTUIHH.

B nporpamMe 1no XxuMuu Ha3HauYCHUE MPEeIMETa « XUMUSD» MOTy4YaeT MOAPOOHYIO
MHTEPIIPETALUIO B COOTBETCTBUU C OCHOBoMoararomumu nonoxenusmu I'OC COO
O B3aMMOOOYCIIOBJICHHOCTU IIeJIel, COJCp>KaHUs, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMYCKHUKOB. CBUIETEIILCTBOM TOMY SIBJISIFOTCS
CJIETYIOITME, BBITIOTHIEMbIE IPOTPAMMON TT0 XUMHUU (DYHKITUU:

e THPOPMAIIMOHHO-METO/IMYECKAsE,  peaju3aius  KOTOpoil  oOecreunBaeT
MOJIyYeHUE MPEACTABICHUSI O WENSIX, COAEp)KaHWU, OOIIeH CTpareruu oO0ydyeHus,
BOCIIMUTAHUS U PA3BUTHS 00YUAIOIIKUXCS CPEICTBAMU IIPEAMETA, U3Yy4aeMOI0 B paMKax
KOHKPETHOTO TTpoQuIs;

e OPraHU3aLMOHHO-TJIAHUPYIOIIAsl, KOTOpash MpeAyCMaTpUBAET OIpEAeIICHHE:
NPUHILUIOB CTPYKTYPUPOBAHUS U  TOCIEIOBATEILHOCTH U3YUYEHUs] y4EOHOro
MaTepuaia, KOJIMYECTBEHHBIX U KaYeCTBEHHBIX €ro XapaKTePUCTHK; MOAXOJ0B K
(GOpMHUPOBAHUIO COAEPKATETBLHON OCHOBBI KOHTPOJI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTHUKEHUM OO0YydYaroIIMXCcsi B paMKaxX HUTOTOBOM arrectaiiuu B (GopMme €IUHOTO
rocyJIJapCTBEHHOTO SK3aMEHa M0 XUMHH.

e Iporpamma 1151 yriyOia€HHOTO U3yYEHUS] XUMHUH:

¢ YCTAHABJIMBAET MHBAPUAHTHOE IMPEIMETHOE COJAEpKaHue, 00s3aTeslbHOe s
U3Y4YEHHUS] B paMKax OTACIBbHBIX Mpoduiiei, mpeaycMaTpuBaeT pachpeneiieHue u
CTPYKTYPUPOBAHHE €T0 MO Kjaccam, OCHOBHBIM COJIEp KAaTeNIbHBIM JIMHUAM/pa3jiesiaM
Kypca;

e Ta€T MPHUMEPHOE paclpeaesieHue y4eOHOr0 BPEMEHH, PEKOMEHIYEeMOTO IS
U3YUYCHUS OTMICITBHBIX TEM;

e IIpeJIaraeT NPUMEPHYIO MOCIE0BATENbHOCTh U3YUEHHUSI Y4EOHOr0 MaTepHalia
C Y4ETOM JIOTUKU TIOCTPOCHUS Kypca, BHYTPUIIPEAMETHBIX U MEXKITPEIMETHBIX CBSI3EH;



¢ Ta€T METOJMYECKYI0 MHTEPHpPETAIMIO LeJel U 3a7a4 M3yYeHHs MpeIMeTa Ha
yIIyOJIEHHOM YPOBHE C Y4E€TOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIIHErO
oO1rero o0pazoBaHusl, COACPKATEIHHOM XapaKTEPUCTUKHU TUTAHUPYEMBIX PE3YJIbTATOB
OCBOCHHsI OCHOBHOM 00pa30BaTeILHOM MPOrpamMMbl CpEIHET0 OOIIero oopa3oBaHuUs
(JINYHOCTHBIX, METAINIPEAMETHBIX, TPEAMETHBIX), @ TAK)KE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEIbHBIX JACHCTBUN OO0Yy4YarolIerocss MO OCBOCHHUIO COJEPIKaHMS
npeaMera.

[Io Bcem Ha3BaHHBIM MO3MUIMSAM B NPOrpaMMe MO XHMHH MPEeayCMOTpEHa
MIPEEMCTBEHHOCTh ¢ O0YYeHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs.
3a mpenenamMu  YCTaHOBJIEHHOM  MpOrpaMMOM 1O  XUMUM  00g3aTEIbHOU
(MHBapHaHTHOM ) COCTABJISIONIEH COJIEpKaHUs YUeOHOTO IIpeIMeTa « XUMHUSI» OCTAETCS
BO3MOXXHOCTh BBIOOpa €ro BapUAaTUBHOW COCTABISIONICH, KOTOpas JIOJDKHA
OTIPEEISITHCS. B COOTBETCTBUH C HAMMPABIICHUEM KOHKPETHOTO MPOQHUIS O0yICHHS.

B cootBeTcTBUM ¢ KOHIIENTYyaabHBIMU 10JI0KEHUIMU DI'OC COO 0 Ha3HaYEHUH
peIMETOB 0a30BOTO U YriayOJaEHHOTO ypoBHEH B cucteMe auddepeHIIMpOBaHHOTO
oOy4eHHs Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus XUMUS HA YPOBHE YTy OJEHHOTO
M3YUYCHHS HAIIPABIICH HA PEAIU3aLMI0 MPEEMCTBEHHOCTH C IMOCIEAYIOUIUM 3TaroM
MOJIyYCHUS] XMMUYECKOro oOpa3oBaHMs B paMKax M3yYEeHHs] CIEHHUAIbHBIX
€CTECTBEHHO-HAYUYHBIX U XMMUYECKUX JTUCIUIUIMH B By3aX U OpraHU3aIUAX CPETHETO
npodeccuoHanbHOro 00pa3oBaHusl. B 3Tol cBsi3u H3ydeHHE MpeaMera «XHUMUSD)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACHIMPEHUE U YTIyOJIeHUE TEOPETUUECKON U
MPaKTUYECKON TMOATOTOBKH OOYYAIOIIMXCSA, BbIOPABIIMX OMNPEAENEHHBIN MpOoduIIb
oOy4eHHs, B TOM YHUCJE C NMEPCHEKTUBON MOCIEIYIOMIETO MOTYyYEHUSI XUMHUYECKOIO
oOpa3oBaHUs B OpraHU3alMsaX Mpo@ecCHoHabHOTO oOpa3zoBanus. Hapsay ¢ atuMm, B
ceere TpedoBanuii DPI'OC COO Kk MIaHHPYyEMBbIM pe3yJbTaTaM OCBOEHUS
dbenepanpHOlt  00pa3oBaTEIBLHONM MPOTPaMMbl  CpPEJHEro O00IIero 00pa3oBaHUS
M3YUYCHHE MpeIMeTa « XUMUS» OPUEHTHPOBAHO TAKKE Ha PEIICHHE 3a7a4 BOCIIUTAHUS
U COIMAJIbHOIO  pa3BUTUS  oOydyarouuxcs, Ha  (OPMHUpPOBAHUME y  HHX
OOILIEUHTEIUICKTYJIbHBIX YMEHHH, YMEHUM palMoHaIu3aluu y4eOHOro Tpyaa u
0000IIEHHBIX  CHOCOOOB  JIEATCIBHOCTH, HMMEIIMNX  MEXKIUCIUIITMHAPHBIN,
HAJMPEIMETHBIA XapaKTep.

CocTaBisiomuMu  TipeMeTa «XHUMHUs» Ha YpPOBHE YIUIYOJIEHHOTO H3y4eHUSs
ABIAIOTCS  yrayOnéHueie Kypchl — «Opranmueckas xumusi» u  «OOmas wu
HEeOpraHuveckas Xxumus». [Ipu ompeneneHun MOAX0JI0B K OTOOPY M CTPYKTYpHOM
OpraHU3alliU COJICPIKAHUSI ATUX KYPCOB B MPOrpaMMe M0 XUMHUU 33 OCHOBY MPUHSITHI
nosioxkeHust ®I'OC COO o paznuunsix 0a30BOro M yriyO0aéHHOTO YpOBHEN U3yUEHUS
npeaMera.

OcHoBYy cojepxkaHusi KypcoB «Opranudeckas xumusi» u «OOmas u
HEOPTraHUYECKasi XMMHUSD) COCTABJISET COBOKYITHOCTh MPEIMETHBIX 3HAHUI U YMEHUH,
OTHOCSIIMXCS K 0a30BOMY YpPOBHIO M3y4E€HHs MpeaMeTa. JTa CHUCTeMa 3HaHUU
MOJIy4aeT OIpeAeIEHHOE TEOPETUYECKOE IOMOJHEHUE, MO3BOJISIIOUIEE OCO3HAHHO
OCBOWUTH CYIIECTBEHHO OOJBIHMI 00bEM (haKTONOTHYECKOTO MaTepuana. Tak, Ha
yIIIyOJIEHHOM ypOBHE U3YUYEHUS MpeIMeTa 00ecrieueHa BO3MOKHOCTh 3HAUUTEILHOTO
yBeJIMUEHUsI 00bEMa 3HAHUM 0 XUMUUYECKUX AJIEMEHTAaX M CBOMCTBAX UX COCIUHECHUI
HAa OCHOBE pACIIMPEHUS U YIIIyOJICHUsS] TPEACTaBICHUNA O CTPOCHHUU BEIIECTBA,
XUMHUUYECKOMN CBSI3M M 3aKOHOMEPHOCTSIX MPOTEKAHUS PEAKIUMi, pacCMaTPUBAEMBIX C
TOYKU 3pEHUS] XUMUUECKON KUHETUKU U TEPMOIUHAMUKH. M3ydeHune nepruoanueckoro



3akoHa W [lepmomuyeckoil CHUCTEMBl XHUMHUYECKHUX DJJIEMEHTOB Oa3upyercs Ha
COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX TMPEACTABICHUSAX O CTPOCHUM AaTOMA.
XuMHueckas CBA3b OOBSACHAETCS C TOUKU 3PEHUS SHEPTeTUUECKUX U3MEHEHUN TIpH €€
o0pa30BaHUU W PA3PYIICHUH, 4 TAK)KE C TOUKH 3PEHUS MEXaHU3MOB €€ 00pa3oBaHUsI.
N3yyenue TUIOB peakuuii aomnoyiHsercss (OpMHpPOBAHUEM TMPEJCTaBICHUN 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U AIEKTPOJIM3E PACIUIABOB U PACTBOPOB BELIECTB. B
Kypce OpraHhYeCcKO XHWMHHM TpPU PACCMOTPEHUU PEAKIMOHHOW CIIOCOOHOCTH
COCJIMHEHUN yJensieTcsi 0co00e BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX d(dekTax, o
B3aMMHOM BJIMSIHUH aTOMOB B MOJIEKYJIAX U MEXaHU3MAX PEAKIIUi.

Oco0oe 3HaYeHHe UMEET TO, UTO Ha COACpNKaHHE KypCOB XMMHHU YTITyOJIEHHOTO
YPOBHSI U3YUEHUS JJI KIACCOB ONpeAe€éHHOro npoduis (rjiaBHbIM 00pa3oM Ha UX
CTPYKTYpY U XapakTep [OMOJHEHUWH K O0OIel cucreMe MpeAMETHBIX 3HAHUMN)
OKAa3bIBAIOT BIIMSIHUE CMEXKHBIE MPEAMETHI. Tak, HAaIIpUMEP, B COAECPKAHUM MPEIMETA
JUISL KJIACCOB XUMMKO-(pU3nyeckoro npoduiis OojblIoe 3HadeHHE OyayT HMETh
AJIEMEHTHI Y4eOHOT0 MaTepuara 1o oomen xumuu. [Ipu uzydyenuu npeamMera B JaHHOM
clly4yae akLEeHT OyJIeT CAeNaH Ha OOIMIHOCTh METOA0B MO3HAHUS, OOUTHOCTh 3aKOHOB U
TEOpUil B XUMUU U B (PU3UKE: ATOMHO-MOJICKYJIIpHAsl TeOpHsl (MOJIEKYJIsSipHAsi TEOpHUsI
B (u3MKe), 3aKOHBI COXPAHEHUS MAacCChl M DHEPrUH, 3aKOHBI TEPMOIAUMHAMUKH,
AIEKTPOJIN3A, IPEACTABICHHS O CTPOEHUH BEIIECTB U IPYTOE.

B 10 xe Bpems B cofiep:kaHuM MpeMeTa sl KJIIaCCOB XUMUKO-OHUOJIOTHYECKOTO
npoduiis OONBIINN yIeTBHBIN BeC OyIeT UMETh Oprannyeckas xumus. B aTom cirydae
NPENIOCTABISAECTCI BO3MOXKHOCTh i Oojee  OOCTOSATEIBHOTO PacCMOTPEHUs
XUMHUYECKON OpraHu3aluy KJIETKH KaK OMOJOTHYECKOM CHCTEMBI, B COCTaB KOTOPOil
BXOJIST, K TMpUMEPYy, TaKu€ CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIHUJbI, OENKH,
YIJIEBO/IbI, HYKJIEMHOBBIE KUCIOTHI U ipyrue. [Ipu 3ToM 3HaHUs 0 cOCTaBe U CBOMCTBAaX
MPEJICTABUTENIEN OCHOBHBIX KJIACCOB OPTaHMYECKUX BEIIECTB CIIYXKAaT OCHOBOM ISt
M3YYEHUS CYIIHOCTH MPOIEecCOB (POTOCUHTE3A, IbIXaHMUSI, TUIIEBAPEHUS.

B nmnnmane ¢QopMupoBaHHsT OCHOB HAyyHOTO MHUPOBO33PEHHUS, OCBOCHHUS
OOIlleHaYyYHbIX METOJIOB MO3HAHUSI W OMbITA MPAKTUYECKOTO MPUMEHEHUS HAYyYHBIX
3HAHWM W3y4YeHue MpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBS3SX C YYEOHBIMM TMpeIMeTaMH, BXOJSAIIMMH B COCTaB
npeaMEeTHbIX obyiacteil «EcTecTBeHHO-HaydHbIe MpeaMeThy, «MaremaTtuka u
uHdopmaTka» U «Pycckuil sI3bIK U TUTEpATYpay.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMMUS»

[Ipu n3ydyenun y4eOHOro nmpeamera «XuMuUs» Ha YriayOJIE€HHOM YpPOBHE TaKxKe,
KaK Ha YpPOBHE OCHOBHOTO M CpPEJHEro o0Iiero oopa3zoBanus (Ha 0a30BOM ypOBHE),
3aJlaueii IEPBOCTETICHHON 3HAYMMOCTH SIBJISIETCSl (HOPMHUPOBAHKE OCHOB HAYKH XUMUU
KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSI, TPAKTUUECKOU JAeATEILHOCTH YeJIOBEKa
U OJHOIO M3 KOMIIOHEHTOB MMPOBOW KyJbTYpbl. PemeHue 5TOM 3amadud Ha
yIITyOJIEHHOM YPOBHE M3YUYEHHUS MIPEIMeTa MPeIoiaraeT peaanu3aiiio TaKuX 1eseH,
KakK:

o popMUpOBaHUE TPEACTABICHUN: O MaTEepUAIBHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJICHUWA NPUPOJABL, O MECTE XMMHUHU B CUCTEME
€CTEeCTBEHHBIX HayK U €€ Beaylleld poJidi B OOECIEYEeHWH YCTOMYMBOTIO Pa3BUTHUS
YEeJOBEUYECTBA: B PEIICHHH IPOOJIEM IKOJOTHYECKOHN, PHEPreTHUYECKON M IHUIIECBOM
0e30macHOCTH, B PAa3BUTUM MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUAIOB, HOBBIX



HMCTOYHUKOB SHEPruU, B OOECIMEUEHUM PAlMOHAIBLHOIO MPUPOJONOJIH30BAHUS, B
bopMHUpPOBaHUY MUPOBO33PEHUS 1 00IIIEH KyJIbTYPhI UETIOBEKA, a TAKKE SKOJIOTUUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpee;

¢ OCBOCHHME CHCTEMbI 3HAHUU, JIE)KAIIUX B OCHOBE XMMHUYECKON COCTaBIIAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAAMEHTAIBHBIX MOHSATHUH, 3aKOHOB U
TEOpU XUMHUHU, COBPEMEHHBIX IMPEJCTAaBICHUN O CTPOCHHMM BEIIECTBA Ha Pa3HBIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJICKYJISIPHOM,  HAQJMOJICKYJISIPHOM, O
TEPMOJIMHAMHYECKUX U KUHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
peaKIuii, 0 XMUMUYECKOM PAaBHOBECHUH, PACTBOPAX U IUCIIEPCHBIX CUCTEMAX, 00 00LIUX
HayYHBIX MPUHIMIAX XUMUYECKOTO MPOU3BOCTBA;

« popMUpOBaHUE Y 00YUYaIOIIMUXCS OCO3HAHHOTO TOHUMAaHUsI BOCTPEOOBAaHHOCTH
CUCTEMHBIX XMMHUYECKUX 3HAHUM /i1 OOBACHEHMS KIIOYEBBIX HACH MU Mpoliem
COBPEMCHHOW XWUMUH, JJII OOBSCHEHUS W MPOTHO3WPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPUPOIY; TPAMOTHOTO pEIIeHUs] MpoOJieM, CBS3aHHBIX C
XUMHUEW, NPOTHO3UPOBAHMS, aHalM3a W OLEHKM C TMO3ULIHUA 3KOJIOTHYECKOM
0€30MacHOCTH MOCIIEICTBUI OBITOBOM M IPOU3BOJCTBEHHOM ACATEILHOCTH YEJIOBEKA,
CBA3aHHOM C XUMHUYECKUM TMIPOM3BOJICTBOM, HCIOJB30BAHHEM U IepepaboTKon
BEILIECTB;

o yIi1yOJIeHHE MIPEACTABICHHUI O HAYUYHBIX METO/1aX TTO3HAHUS, HEOOXOIUMBIX J1JIs
NpUOOpPETEHUs] YMEHUI OpPUEHTUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHUS
XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOAE, B IPAKTUYECKOU IEATEIBHOCTH U
MTOBCEHEBHOM KU3HHU.

B mane peanuzanuu TMEpBOOYEPEIAHBIX BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
GyHKIMA [ETOCTHOW CHUCTEMBbI CpeaHEero oOIero oOpa3oBaHUS TpPU U3YUYEHUU
npeaMera «XuMus» Ha yriiyOJI€HHOM YPOBHE OCOOYIO aKTyaJbHOCTb MPHOOPETAIOT
TaKue 1EeU U 33/1a4d, KakK:

¢ BOCTIUTaHHE YOSKIEHHOCTH B TTO3HABAEMOCTH SIBJICHHUM MPUPOIbI, YBAKECHUS K
MPOIIECCY TBOPYECTBA B OOJACTHM TEOPETUUYECKUX W TMPUKIAAHBIX HCCIEIOBaHUN B
XUMUH, (POPMUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

e Pa3BUTHE MOTHUBAIIMM K OOYYEHHIO U TMO3HAHUIO, CIOCOOHOCTEM K
CAaMOKOHTPOJII0O U CaMOBOCHUTAaHUIO HA OCHOBE YCBOCHHMS OOIIEUEIOBEUECKUX
IICHHOCTEH;

e Pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, HMHTEIUICKTYyaJIbHBIX W TBOPYECKHUX
CrocoOHOCTEN 00yUaromuxcs, GOpMUPOBAHUE Y HUX CO3HATEIHLHOIO OTHOIICHUS K
caM000pa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BAHMIO KaK YCIOBUIO YCHEIIHOW
npo¢eCCUOHATILHON U OOIIIECTBEHHON JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3JJ0POBOM 00pa3e *KU3HHU;

o pOpMHUpOBAaHWE YMEHHI ¢ HaBBIKOB Pa3yMHOTO MPHUPOJOMOIL30BAHMUS,
Pa3BUTHUE DKOJIOTUYECKOU KYJIBTYPhI, MPUOOPETEHNE OMbITa 00IIECTBEHHO-TT0JIE3HON
AKOJIOTUYECKOU JCSITCILHOCTH.

MECTO YYEBHOI'O TIPEJMETA «XUMMUS» B YYEBHOM IIJIAHE
OO11ee 9ynciI0 YacoB, MPEIyCMOTPEHHBIX [Tl U3YYCHHS XUMHH Ha YTITyOJICHHOM
YpOBHE cpeqHero obmiero obpazoBanusi, coctabiser 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hegento), B 11 knacce — 102 vaca (3 yaca B HeZleno).



COIAEPKAHUE YYEGBHOI' O IPEJIMETA
10 KJTACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMMH.

[IpeameT W 3HaYEHUE OPraHUYECKOW XMMHH, MPEICTABICHUE O MHOTOOOpa3uu
OpraHUYEeCKUX COCTUHEHUH.

DJEKTPOHHOE CTPOCHUE aTOMA yTIepo/ia: OCHOBHOE M BO30YX AEHHOE COCTOSTHUSI.
BaneHnTHble BO3MOXHOCTH aToMa yrjiepoia. XUMHUYEcCKas CBSI3b B OPraHMYECKHX
coelMHEeHUsX. Tumnel rudpuaM3anuu aTOMHBIX opOuTanei yriepoaa. MexaHU3MbI
oOpa3oBaHUsS KOBAJICHTHOW CBS3W (OOMEHHBIM WM JTOHOPHO-AKIIENTOPHBIN). THIIBI
NepeKphIBaHUSI ATOMHBIX OpOuTanel, 6- u m-cBsi3u. OAuHapHas, ABOWHAS U TPOUHAs
cBs3b. CriocoObl pa3phiBa CBSA3EH B MOJIEKYJIaX OpraHuyeckux BemiectB. [loHsTHe o
CBOOOHOM pagukale, Hykieodusie u JIeKTpodure.

Teopus cTpoeHust oprannueckux coequnenuit A.M. bytinepoBa u coBpeMeHHbIE
IIPEICTABIICHNS] O CTPYKTYpPE MOJIEKYJ. 3HaUYE€HUE TEOPUU CTPOCHMSI OPraHMYECKHUX
COeIMHEHU. MonekysipHble U CTPYKTypHbIE (popmyiibl. CTpyKTypHBIE (HOPMYJIBI
pa3IMYHBIX BUJOB: pa3BEPHYTasd, COKpallEHHAs, CKeyeTHas. M3omepus. Bunuel
U30MEPUU: CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE AP(PEKTh B MOJIEKYJIaxX
OpPraHUYECKUX COCAUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 3PPEKTHI).

[IpencraBienne o kiaccupuKauMyd oOpraHuyeckux BemiecTB. [lonstue o
¢yskuuoHansHOU rpymnmne. ['omonorus. ['omonornueckue psasl. CucremMaruyeckas
HOMeHKkIaTypa opranndeckux coeauHeHudd (IUPAC) u TpuBuHanbHble Ha3BaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobeHHocTH U Kiaccu(UKaIMs OpraHUYecKux peakuuid. OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMHA B OPTAHUYECKOW XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHUs BEUIECTB M UX MPEBPAILCHUIA:
O3HaKOMJIEHHE ¢ 00pa3laMu OPraHWYEeCKUX BELIECTB U MaTepuajaMi Ha UX OCHOBE,
OMbBITHl N0 TPEBPAIIECHUIO OPTraHUYECKUX BEIIECTB NpPHU HArpeBaHuM (IJIaBJICHUE,
oOyIJIMBaHHE M TOPEHHE), KOHCTPYHPOBAHHUE MOJENIEH MOJEKYJ OPraHUYeCKHX
BEILECTB.

YrieBoaopoasl.

Aunkanbl. ['omonorndyeckuil psifi ankaHoB, oOiiast Gopmysia, HOMEHKIATypa U
M30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOSHHME MOJEKYJ ajJKaHOB, SP°-
ruOpuau3anusi aTOMHBIX OpOuTaneil yriepoaa, o-cBsi3b. PU3NUYECKHE CBOWCTBA
AJIKAHOB.

XHWMHMYECKHE CBOWCTBA QJKAaHOB: PpEAKUMU 3aMELICHUs, H30MEpPHU3ALNH,
JNErHIpUPOBaHMs, UKIU3alMK, MUPOJIM3a, KpekuHra, ropenud. [lpenacraBieHue o
MEXaHU3ME PeaKIMi paJuKaTIbHOIO 3aMEILECHHUS.

Haxoxnenue B npupojie. CriocoObl NOMyYeHus: ¥ MPUMEHEHUE aTKaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOEHHUS U XUMHUYECKHX CBOMCTB MajbiX (I[UKJIOMPONAH, HUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, ITUKIOTEKCaH) MUKI0aTKkaHoB. CrocoObl TOMydYeHHUs] U TPUMEHEHNE
LUKJIOATKAHOB.

Ankenbl. ['oMojoruueckuii psiJl ajkeHOB, oOmas Gopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJTKEHOB, SP2-THOPHIN3AIMS
aTOMHBIX opOuTanen yriepoja, 6- u n-cBsa3u. CTpyKTypHas U reomeTpudeckas (Iuc-
TpaHc-) n3oMmepusi. u3nvecKue CBONCTBA AIKEHOB. XMMUUYECKHE CBOMCTBA: peaKIuu



IIPUCOEINHEHNS, 3aMEIIECHHS B 0-II0JIOKEHUE NP TBOMHOM CBA3M, NOJUMEPU3ALNH U
okucnenus. [IpaBuno MapkoBHuKkoBa. KauecTBEeHHbIE peakllMM HA JBOMHYIO CBSI3b.
CriocoObl IOJTy4YeHHsI U IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukanus ajikaaueHOB (CONpPSDKEHHBIE, W30JUPOBAHHBIE,
Kymynuposaruvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMUYECKUX CBOMCTB
CONPSHKEHHBIX OUEHOB, 1,2- u 1,4-npucoenuuenue. [lonumepuzanus conpsiKEHHBIX
nreHoB. CriocoObl MOTYYEHUS U IPUMEHEHUE AJIKaJUCHOB.

Ankunbl. ['oMonorudyeckuid psj ankuHOB, oOmmias GopmMyia, HOMEHKJIATypa U
MU30MEpHs. DNEKTPOHHOE WM IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] AJKUHOB, Sp-
ruOpuan3aIys aTOMHBIX opOuTanelt yriepona. DU3MYECKHE CBOWCTBAa aJKWHOB.
XHUMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS, JUMEPU3ALUU U TPUMEPU3ALINH,
okucineHus. KucinoTHele CBOMCTBA aIKWHOB, UMEIOIIUX KOHUEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakiuu Ha TPOiHYIO CBsi3b. CrocoObl MOMY4YEHHUS U TMPUMEHEHUE
AJIKWHOB.

Apomatudeckue yriaeBoopoabl (apeHsl). 'omonorudeckuil psia apeHoB, oOmas
dbopmyra, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoJieKyJ1bl OeH301a. du3nueckrue CBOMCTBA apeHOB. XMMUYECKHE CBOIICTBA OEH30J1a U
€ro TOMOJIOTOB: PEAKIMM 3aMEIIeHUsT B OEH30JIbHOM KOJIbLIE U YTIJIEBOJOPOJIHOM
paauKaie, peakuuu MPUCOEAMHEHMS], OKUCIIEHUE TOMOJIOroB OeH3ona. [Ipeacrasnenne
00 OpUEHTHUPYIOLEM JCHCTBUM 3aMecTUTeNe B OEH30JbHOM KOJIBLE Ha IMpPUMEpE
AIKUIBHBIX PAJUKaNIOB, KapOOKCUIBLHOM, THAPOKCUIBLHON, aMUHO- U HUTPOTPYIIIIHI,
aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB cThpoiia. [lonmumepusanus
ctupoia. CrnocoObl MOTyYEHUs: U TPUMEHEHUE apOMAaTUYECKUX YTIIEBOAOPOIOB.

[Ipuponusiii ra3. [lonyTtHble HedTaHble Ta3pl. HedTh U €€ mpoucxoxaeHue.
Kamennslii yronb U OpoAykThl ero nepepadotku. CrnocoObl nmepepaboTku HeTu:
MEPEroHKa, KPEKUHT (TEPMHUYECKUN, KATAIUTHYECKUM), PUDOPMUHT, MHUPOJIU3.
[IpomykThl mepepaboTKu HEPTH, KX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTrueckas CBA3b MEXY PA3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMENIEHUs TajoreHa Ha TUIPOKCOTPYIy, HUTPOrpynmy, LHAHOTPYyMIy,
amMuHOrpynny. JlelicTBre Ha TaJlOreHIPOU3BOIHBIE BOJHOTO U CIIUPTOBOTO PacTBOPA
meénoun. B3amMmonencTBue auUTaloreHaJKaHoOB ¢ MarHueM W OUuHKOM. IloHsTHE O
METAJJIOOPTraHUYECKUX  COEAUHEHUsX. lcronp30BaHUE  rallOreHIPOU3BOIHBIX
YTJIEBOJOPOIOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEILECTB.

DKCNepUMEHTAIbHBIE METO/IbI U3YUEHHMSI BEIIECTB U UX MPEBPALICHUIN: U3yUCHHE
(bU3MYECKUX CBOMCTB YTJEBOJOPOAOB (PAaCTBOPUMOCTH), KAue€CTBEHHBIX pPEaKIIUN
YTJIEBOJOPOIOB PA3IUYHBIX KIaccoB (0OeclBeYMBaHUE OPOMHOM MM MOJHOM BOJIBI,
pacTBOpa TE€pMaHraHaTa Kajids, B3aMMOJICHCTBHE alETWIeHAa C aMMHAYHbIM
pactBopoM okcuga cepedpa(l)), kauectBeHHOE OOHapyKEHHE yIiepoa U BOJOpOo/ia B
OpraHMYeCKUX BEIIeCTBaX, IMOJIYYEHUE OTHIEHa U HU3YyYEHHE €ro CBOWCTB,
o3HakoMJieHue ¢ koymekuusmu «HepTte» u «Yroasy, ¢ obOpasuamu miacTMacce,
KaydyKOB U  PE3UHbl,  MOJCIUPOBAHHE  MOJIEKYJ]  YIJIE€BOJOPOJIOB U
raJIOreHIPOU3BOJIHBIX YIIIEBOJOPOIOB.

Kucaopoaconepxaiimue opranuieckue coeJUHeHMS.

[IpenenpHbIe OJHOATOMHBIE CIUPTHL. CTpOEHHE MOJIEKYJI (Ha MPUMEPE METAHOJIA
u sranona). ['omonmornueckuii psim, obmias Gopmyna, u3omepus, HOMEHKIATypa U
kinaccudukanua. Pu3nyeckre CBOWCTBA MPEAENIbHBIX OJHOATOMHBIX CIIHUPTOB.



BonxoponHsle CBsi3M MEXAY MOJIEKYJaMH CIUPTOB. XMMUYECKUE CBOWCTBA: PEAKIUU
3aMEIIEHUs], ACTUAPATALMM, OKHUCICHMS, B3aUMOJCUCTBUE C OPraHMYECKUMHU U
HEOpraHWYeCKUMH KucioTamu. KadecTBeHHass peakuus Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBre sTaHONa M METaHOJA Ha OpraHu3M dYenoBeka. CrocoObl MONYy4YEeHUS U
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[TpocTteie 3¢upsl, HOMEHKIaTypa U u3zoMmepusi. OcoOeHHOCTH (U3UYECKUX U
XUMHYECKUX CBOMCTB.

MHoOroatomMHble CIHUPTBI — OTUICHIVIMKOIbL W INIMLEpUH. DU3NUYECKHEe W
XUMHUYECKME CBOWCTBA: PEAKLUMH 3aMEILIEHUs, B3aUMOJCHCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KHCIIOTaMH, Ka4ECTBEHHAsl PEaklMs HA MHOTOATOMHBIE CIIUPTHI.
[TpencraBieHne o MexXaHHW3Me peaklui Hykieo(puiabHOro 3amenleHus. JlelictBue Ha
Opranusm uenoBeka. CriocoObl MOMy4YeHHs U TPUMEHEHHE MHOTOATOMHBIX CIIMPTOB.

®enon. CrpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE THIPOKCOTPYNNBl U
oenszonpHOro siapa. dusnueckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (peHoia. KauecTBeHHbIe peakiuu Ha ¢peHo. TokcuuHocTh penona. Criocoobl
NOJIy4eHUs U puMeHeHne gpeHosa. @eHondpopmanbaeruatas cMoJia.

KapOoHunbHble COEAMHEHNS — albACTUABl U KETOHBI. DJEKTPOHHOE CTPOEHUE
KapOOHWIBHOM rpymnmbl. ['oMosiornyeckue psabpl anbJEruI0B M KETOHOB, 00IIas
dbopmyna, usomepus 1 HOMeHKIaTypa. Ou3nyeckre CBOMCTBA albJAETUI0B U KETOHOB.
XHWMHYECKHE CBOWCTBA aJIbJACTUI0OB U KETOHOB: pEaKIUU NMpUcoeUHEHU. OKUCIIECHUE
aJIbJIETUJIOB, KAaueCTBEHHbIE peakuuu Ha anbaeruabl. CrocoObl MOIy4YeHHs U
IIPUMEHEHUE abAETUIOB U KETOHOB.

OOHOOCHOBHBIE NpeaeiabHble KapOOHOBBIE KUCIOTBI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJ1 KapOOHOBBIX KHCIOT. M3omepus u HomeHknarypa. dusnueckue cBOWCTBA
OJTHOOCHOBHBIX TIPEAENIbHBIX KApOOHOBBIX KHCIOT. BOJOpomHBIE CBSI3M MEXIY
MOJIEKyJIaMHd KapOOHOBBIX KHCJIOT. XUMHYECKHUE CBOMCTBA: KHUCJIOTHBIE CBOWCTBA,
peakuusi ATepuUKALMM, PEaKUUd C Y4YaCcTHEM YIJIEBOJAOPOJIHOTO pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KUCIIOTHI. [ToHSATHE O TPOU3BOAHBIX KAPOOHOBBIX
KHCIIOT — CJIOXHBIX 3(upax. MHorooOpa3ue kapOOHOBBIX KHUCIOT. OcoOeHHOCTU
CBOMCTB HEIpENeIbHbIX M apOMaTUYECKUX KapOOHOBBIX KHCJIOT, JAUKApOOHOBBIX
KHCJIOT, THIPOKCUKAPOOHOBBIX KHCIOT. IlpeactaBuTenu BbICHIMX KapOOHOBBIX
KHUCJIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAs, JUHO/EEAs, JUHOJICHOBAS
KHUCI0ThI. CiocoObl MOTyYeHHs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble >Qupbl. ['omosmoruueckuii psig, obmass Qopmyna, H30MepUs H
HOMEHKNaTypa. PH3MYecKue W XUMHUYECKHE CBOWCTBA: THAPOJIU3 B KHUCIOW H
IIEJIOYHOM Cpeie.

Kupsei. Ctpoenue, pusnyeckne U XMMUYECKHE CBOMCTBA KUPOB: TMIPOJU3 B
KHUCJION M 11eno4yHor cpeae. OCOOEHHOCTH CBOMCTB >KMPOB, COAEPMKAIIMX OCTATKH
HEIPEAEIbHBIX JKUPHBIX KUCIIOT. JKHpel B Ipupoe.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mmas xapakTtepucTika yriaeBoaoB. Kinaccudukanus yrneBogoB (MOHO-, TU- U
nosucaxapuabl). MoHocaxapuabl: TIOK03a, (pykTo3a, Trajakrosa, puodo3a,
ne3okcupr6o3a. dusznueckue CBOWCTBA M HaxoXJeHue B mpupoae. POTOCHUHTES.
XUMHUUYECKHE CBOMCTBA IJIFOKO3BI: PEAKLUU C Y4aCTUEM CIUPTOBBIX U aJbIETUIHOU
rpymIl, CHUPTOBOE M MOJIOYHOKHCTIOE OposkeHue. [IpumeHeHue rioKo3bl, €€ 3HaueHne
B JKM3HEIEATEIIbHOCTH OpraHusMa. /lucaxapuipl: caxapo3a, MajlbTO3a M JIAKTO3a.
BoccranaBnuBarompe M HEBOCCTaHaBIMBAroOmue — aucaxapunabl.  ['maposnus



nucaxapuoB. Haxoxxnenue B mpupone u npumeHeHue. llonmcaxapunabl: Kpaxmadn,
rMKoreH u 1emwnono3a. CTpoeHre MakpOMOJEKyJd Kpaxmaia, TJIMKOreHa u
1EeJUTI0N103bl. DU3MUECKe CBOMCTBA KpaxMaia U LeJUTI0I03bl. XUMUYECKUE CBOMCTBA
Kpaxmajia: THApPOJIM3, KAaueCTBEHHas peaklus ¢ HOJ0M. XHMHYECKHE CBOMCTBA
LEJUTI0JIO3bL: TUPOIIU3, MoydeHue 3upoB 1esuit0n03bl. [loHaTre 00 MCKYCCTBEHHBIX
BOJIOKHaX (BUCKO3a, alleTaTHBIN MIEINK).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHUS BEHIECTB M UX IPEBPALLCHUIA:
PacTBOPUMOCTh PA3JIMYHBIX CIIUPTOB B BOJE, B3aMMOJIEUCTBHE ATAaHOJIA C HATPHUEM,
OKHUCJICHHE ATHJIOBOTO CIHMPTa B allbJIETH] Ha pPACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE JTWJIOBOIO CIHpPTa JUXPOMATOM Kajidd (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUANIOB), KaueCTBEHHbIE PEAKIMU Ha aibJeruiibl (C TUIPOKCUIOM
nuammuHcepeopa (I) u ruapokcunom menu (II)), peakius riaurepruHa ¢ THAPOKCHUIOM
meau (II), xumMuyeckne cBOWCTBa pacTBOpPa YKCYCHOM KHCJIOTBI, B3aHUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcuiom meau (I1), B3aumosnericTBie Kpaxmala ¢ HOJIOM,
pelIeHre SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMaM «CrupThl U GpeHobl», «KapOoHoBbIE
KHUCIIOTHL. ClI0KHBIE 3(DUPBD.

A3oTcoaep:kaiiue OpraHuyecKue CoeAuHEHM.

AMUHBI — OpraHMuYecKHe NpPOM3BOAHBIE aMMuaka. Kiaccuduxanus aMuHOB:
anu(paTUYEeCKue U apOMaTUUYECKUE; TIEPBUYHbBIC, BTOPUYHbIE U TpeTuuHble. CTpOeHHE
MoOJIeKyJd, oOmas ¢opmyia, U30MepHUsi, HOMEHKIaTypa U (PU3MUECKHE CBOICTBA.
XuMHuYeckoe  CBOiicTBa  anu@aTHUYECKUX  aMHMHOB:  OCHOBHBIE  CBOIICTBa,
AIKWINPOBAHUE, B3aUMOJEHCTBHUE MEPBUYHBIX AMUHOB C a30TUCTOM kucinoTor. Conun
AIIKUJITAMMOHHS.

AHWIIMH — NPEICTaBUTENIb AMUHOB apOMAaTHYECKOro psita. CTpoeHue aHUIIMHA.
B3auMHoe BiMsHHE TPy aTOMOB B MOJIEKYJie aHUIuHA. OCOOEHHOCTH XUMHYECKUX
CBOMCTB aHWIMHA. KauyecTBeHHble peakuuu Ha aHWIMH. CrnocoObl MOJydYeHUs |
npUMeHeHne anidarnyeckux aMuHoB. [lonyueHne aHuaMHa U3 HUTPOOEH301a.

Amunokuciiotel. HoMenknatypa m uzomepus. OTOenbHbIE NPENCTABUTEIN (.-
AMUHOKHUCIIOT: TJUIUH, alaHuH. Du3ndeckne CBOMCTBA aMUHOKHUCIOT. XUMUYECKHUE
CBOMCTBA aMMHOKHUCIOT KaK aM(OTEpHBIX OPraHWYeCKUX COCAMHEHUU, peakius
MOJIMKOHJIEHCALlUK, O00pa3oBaHUE NENTUAHOW CBsA3U. buomornyeckoe 3HaUYeHHE
aMUHOKUCHOT. CUHTE3 ¥ TUIPOJIU3 MENTUIOB.

benkun kak mpuponaHble nojduMepbl. l[lepBuuHasi, BTOpUYHAs W TPETUYHA
CTpyKTypa OenkoB. XHMHUYECKHME CBOWCTBAa OEIKOB: THUAPOJIN3, JAEHATypauus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAJIBHBIE METOAbl M3YYEHMS BEIIECTB W MX MPEBPALLECHUI:
pacTBOpeHHe OEJKOB B BOJIe, J€HATypauus OEJIKOB NpU HArpeBaHHM, I[BETHBIC
peakuuu Ha  O€JIKM, pelIeHHWEe HSKCHEePUMEHTANbHBIX 3a7ad4 [0  TeMaMm
«A30TCOoaepKalMe OpraHUYECKUe coeauHEHus» U «Pacno3HaBaHWE OPraHWYeCKUX
COCIMHEHUN.

BbicokoMouleKy/IsIpHbIE COeIMHEHUS.

OCHOBHBIE TOHSTHS XUMHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHWI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSIS MOJIEKYJIIpHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIUHEHUH —
MOJINMEpU3ALU U MOJUKOHAEHCALUS.

[Tomumepuble  matepuanbl.  [lmactMaccbl  (HOJUMATHIEH,  MOJMIPONUIIEH,
NOJIUBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETUIMETAKpUiaT,  MOJUKapOOHATHI,



nonudTHIEHTepedTanar). Yunuzanuus u nepepaboTKa MiIacTHKa.

DnacToMepbl: HaTypalbHbIN KaydyyK, CHHTETHUECKHUE KayuykH (OyTaIueHOBbIH,
XJIOPONPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbpHble (XJIONMOK, IIEPCTh, WIENIK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsl crienuManbHOrO Ha3HaueHus (Te(IoH, KEBIAp, AJIEKTPONPOBOISILIE
MOJIUMEPHI, OMOpaziiaraeMble MOJTUMEPHI).

OKCHEpUMEHTAJIbHBIE METOJbl M3yUEHHUS BEIIECTB U MX IPEBpALLlCHUN:
O3HaKOMJIEHHE ¢ oOpa3lamMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJOKOH, IJIaCTMAcc,
Kay4yKOB, pELIEHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Pacro3HaBaHue miacTmace
Y BOJIOKOH.

Pacuérurle 3amaqn.

Haxoxnenne MonekymasspHOM (DOpMysbl OpPraHMYECKOTO COCAMHEHUS II0
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOSAIINUX B €r0 COCTaB, HAX0XKJIEHUE MOJIEKYJIAPHOU
(bopMyJIbl OPraHUYECKOI0 COEUHEHUSI 10 Macce (00BEMY) MPOAYKTOB CrOpaHus, 1o
KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB PEAKIUU W/WIM HCXOIHBIX
BELIECTB, yCTAHOBJIEHUE CTPYKTYPHOU (hOPMYJIbI OPraHMUECKOIO BEIIECTBA HA OCHOBE
€ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB MOJIyY€HHs, ONPEICIICHHUE JI0JIM BBIXOJA
MPOJYKTa PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXnpeIMETHBIX CBA3E€M IPU U3yYEHUH OpraHu4ecKor Xxumuu B 10
KJIACCE OCYUIECTBIISIETCSI YEpEe3 HMCIOJb30BAHME KaK OOLIMX E€CTECTBEHHO-HAY4YHBIX
MOHATUH, TaK U MOHATUHN, IPUHATHIX B OTAEJIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE TMOHATHUS: SBJICHHE, HAy4YHbIH (PaKT, THIOTE3A,
TEOpHsl, 3AaKOH, aHajdu3, CHUHTE3, KiaccupUKalus, HaOI0AEeHUEe, H3MEPEHHE,
DKCIIEPUMEHT, MOJIEIIb, MOJIETUPOBAHME.

®duzuka: Marepus, aTroM, DJJEKTPOH, NPOTOH, HEUTPOH, MOJEKya,
HHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
(duznyecKkre BeIMYUHBI, €AMHULIBI U3MEPEHUs1, CKOPOCTh, SHEPTHS, Macca.

buonorusi:  kjeTka, oOpraHu3M, SKocuUcTeMa, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, ABTOTPO(HBIA M TeTepOoTpO(dHBIA TUN NHUTaHUs, OpOKEHHE,
(doToCcuHTE3, IbIXaHUE, OCJIKH, YIIIEBOAbI, JKUPBI, HYKJIIEHHOBBIE KUCIIOThI, (DEPMEHTBHI.

['eorpadus: mose3Hble HCKOMAaeMbl€e, TOIUINBO.

TexHOoJorus: MUIEBble MPOAYKThI, OCHOBBI PAllMOHAJIBLHOTO MUTAHMS, MOIOILINE
CpEIICTBA, MaTepUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XMMHH.

Atom. CocraB aToMHBIX sAnep. XUMUYECKHM d3neMeHT. M3orombl. CTtpoeHue
AIIEKTPOHHBIX O00O0JIOYEK aTOMOB, KBAHTOBbIE YHCJIa. DHEPreTHUYECKHE YpPOBHU U
NolypoBHU. ATOMHBIE opOuTanu. Kinaccudukanus XuMU4eckux 3JeMEeHTOB (s-, p-, d-
, f-omemenTsr). PacnipesienieHre 3J€KTPOHOB IO aTOMHBIM OpPOUTAIISIM. DIIEKTPOHHbBIE
KOH(QUTYypali aToOMOB 3JIEMEHTOB MEPBOrO—4ETBEPTOrO MEPUOJIOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHUH, AIEKTPOHHBIE KOH(pUrypauuu VOHOB.
DJEKTPOOTPULIATETBLHOCTb.



[lepnonnueckuii 3akoH U [leproanyueckas cucteMa XuMU4YeCKux 3inemMenToB J1.1.
MenneneeBa. CBs3p nepuoguyeckoro 3akoHa u Ilepuogumyeckoil CHCTEMBI
XUMUYECKHUX AJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIIOKHBIX
BEIIECTB MO TpyIlllaM M I[epuojaM. 3HAYEHHE IMepuoguyeckoro 3akona JI.W.
Menneneena.

XuUMHUYECKasi CBA3b. BHABI XUMHYECKOW CBSI3W: KOBAJICHTHAsA, WOHHAS,
MeTayuinueckas. MexaHu3mbl 00pa30BaHUsl KOBAJEHTHOM CBSI3U: OOMEHHBIM U
JOHOPHO-AKIENTOPHBIN. DHEPTUsl U JJIMHA CBA3U. [IoNsIpHOCTH, HANPABIEHHOCTh U
HAChII[aEMOCTh KOBAJICHTHOW CBsA3U. KpartHele cBs3u. Bopopoanas cBs3b.
MeXMONEeKyIIIpHbIE B3aUMOIECHCTBHS.

BajleHTHOCTP W BaJECHTHBIE BO3MOYKHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJl ¢ MX F€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COCAUHEHUM
AJIIEMEHTOB BTOPOTO MEPUOA).

[IpencraBieHre 0 KOMIUIEKCHBIX COeIUHEHUSAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTAH Ibl. 3HAUCHUE KOMIUIEKCHBIX coeanHeHui. [lonsarue
0 KOOPAUHALIMOHHON XUMHH.

BemecrBa  MOJIEKYJISIDHOIO M HEMOJIEKYJSIDHOTO  CTPOCHMSA.  THIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsatue o mucnepcHeix cucremax. Mcrtunabie pactBopbl. Ilpencrasinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BRIPAXKEHUSI KOHIICHTPALIUKA PaCTBOPOB: MaccoBas
JIONsl  BEIIECTBA B pACTBOpE, MOJsIpHAs KOHLEHTpauus. HacelmeHHbsle u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.

Knaccudukanus v HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. TpUBUATILHBIC
Ha3BaHUA OTEJIBHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanmsa XUMHUYECKUX peEakUuid B HEOPraHMYECKOM W OpraHu4ecKOu
XUMHH. 3aKOH COXPAaHEHHUSI MAcChl BELIECTB; 3aKOH COXPAHEHUS W MpeBpalleHUs
SHEPIUM MPU XUMUUYECKUX peakiusax. TerioBbie 3(DPEKThl XUMUYECKUX PEaKIIUil.
TepMOXUMUYECKHE YPABHEHHS.

CKOpOCTh XMMHMUYECKOW peakinu, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (PaKTOPOB.
['oMOreHHbIE U rETEPOTreHHbIE peakuu. Katanns u kaTanu3aTropsl.

OOpaTuMble U HeoOpaTUMBbIE peakiuu. XuMUueckoe paBHOBecue. KoHcTaHTa
XAMHUYECKOT0 paBHOBecUs. DakTophl, BIMAIONIME HA IOJOKEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEpaTypa, IaBJICHUE W KOHIICHTPALMM BEUIECTB, YYACTBYIOIIMX B
peakuud. [Tpunuun Jle [laTense.

Dnextponutnyeckas aucconuarusi. CuiibHbIE U ci1aObie AJIeKTpoJuThl. CTENeHb
nucconnanu. Cpena BOAHBIX PAacTBOPOB: KHCIIOTHAs, HEUTpalbHasA, IIEJIOYHAS.
Bonoponusiii mokazarens (pH) pactBopa. I'mmponu3 coseil. Peakuuu HOHHOTO
oOMeHa.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE peaKun. CreneHb OKHCJICHUS.
OkucnuTens W BOCCTAHOBUTENb. IIpomecchl OKHCIEHHST W BOCCTAHOBIICHMS.
Baknelnmme OKHCIMTEIM W BOCCTAaHOBUTEIW. MeETOJ SJIEKTPOHHOro OajaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEILIECTB.

DKCHEPUMEHTAJbHBIE METOABl M3YYEHHsS] BEIIECTB W HUX IMPEBPAIICHUM:
pa3loKEeHUE MEPOKCHAA BOAOPOJAa B TMPUCYTCTBUM KaTaaud3aTopa, MOJEIH
KPUCTAJUIMUECKUX PEMIETOK, MPOBEJACHUE PEeaKluii MOHHOTO OOMEHa, OIpe/esieHue
Cpeabl PpacTBOPOB C TMOMOINBIO HHIAUKATOPOB, HW3YUYECHUE BIHSHUS PA3IAYHBIX



(GakTOpOB Ha CKOPOCTh XHUMHUYECKOW pEaKnmuu ¢ TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heopranuuyeckasi xumusi.

[Tomoxenne HemeTauioB B llepuoguueckor cUCTEME XUMHUYECKHUX SJIEMEHTOB
J.. MenneneeBa U OCOOCHHOCTH CTPOCHHUS UX aTOMOB. DuU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPONUSI HEMETAJJIOB (Ha MpUMeEpe KHUCIopoja, cepbl, Gocdopa u
yriiepona).

Bonopon. Ilonyudenue, ¢usnyeckue M XUMHUYECKHE CBOMCTBA: pEaklUUHU C
METAJUIAaMHA ¥ HEMETaJUlaMHU, BOCCTAaHOBUTEINIbHBIE cBOMCTBA. ['mapuasl. TorumBHbIE
DJIIEMEHTHI.

["amorensl. HaxokneHue B mpupone, cnocoObl MoydeHus, (U3NUEecKue u
XUMUYECKUE CBOMCTBa. ['amoreHoBomoponbl. BakHeillmue KUCIOpOACOAEpKAILIUE
coequHeHus ranoreHoB. JlabopaTopHble M MPOMBIIIJICHHBIE CIIOCOOBI TMOTYYEHUS
rajoreHoB. [I[puMeHeHne rajloreHoB U UX COEAUHEHUMN.

Kucnopon, o3on. JlaGopaTopHble W TPOMBIIUICHHBIE CIOCOOBI MOMYyYECHUS
kucnopoaa. Pu3nyeckre 1 XuMUYECKUE CBOMCTBA U IPUMEHEHUE KUCIIOPOIA U 030HA.
OKcuabl U IEPOKCHUIBI.

Cepa. Haxoxaenue B mpupoe, CiocoObl MOTydeHUsl, GU3MUECKUE U XUMUYECKUE
cBorictBa. CepoBonopo, cynbbuasl. Oxcua cepsl (IV), okeun cepol (VI). Cepuucras
U cepHasi KUCIOTHI U UX cosid. OCOOEHHOCTU CBOMCTB CEpHOM KUCIOTHL. [IpumeHeHue
CEpBI U €€ COCIMHCHUN.

A30T. HaxoxxieHue B mpupo/ie, CiocoObl MoTyueHus, GU3NIECKUe U XUMUYECKHE
CcBOMCTBA. AMMUaK, HUTpUAbL. OKCUIBI a30Ta. A30THUCTast U a30THAsA KUCJIOTHI U UX
comd. OcoOeHHOCTH CBOMCTB a30THOM KucioTel. IIpuMeHeHue azota U €ro
COEIMHEHUN. A30THBIE yI0OPEHHUS.

®ochop. Haxoxaenue B mpupojne, CrnocoObl MOdMyudeHuUs, (Quznueckue u
xumudeckue cBoiictBa. ®ochunpr u hochun. Oxcunsr pochopa, pochopnas kucnora
u e€ conu. [Ipumenenue gpocdopa u ero coenunennii. ocpopHeie y100peHusl.

Yraepon, HaXOXKIeHue B Ipupojie. AjuioTpornHbie Mmoaudukaiuu. duznueckue u
XUMUYECKHE CBOWMCTBA TMPOCTHIX BENIECTB, OOpa3oBaHHBIX yriepoaoM. OKcua
yriepoaa (I1), okcun yrnepona (IV), yronsHas kuciaota v €€ cov. AKTUBUPOBAHHBIN
yroib, aacopouus. dymnepensl, rpadeH, yriaepoaHsie HaHOTPYOkH. llpumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COSTMHEHHI.

Kpemunii. HaxoxxneHue B mpupoje, CHocoObl MONy4YeHHs, (PU3HUECKHE H
xumuyeckue cBorctBa. Okcua kpemHus (IV), kpemHHeBass KHUCIOTa, CHUIIUKATBHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUJIbl CTEKIIA.

[Tomoxenne mertamwioB B llepuomuueckoil cuCTeMe XHUMHUYECKUX 3JIEMEHTOB.
OcCoOEHHOCTH CTPOEHHUS DJICKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmume
dbu3ndeckue cBocTBa MeTawIoB. [IpuMeHeHne MeTasioB B ObITY U TexHUKe. CriiaBbl
METAJIJIOB.

DJIEKTPOXUMHUYECKUN Psifi HAMPSHKEHUM MeTaiuioB. OOIIHe criocoObl OTyYeHHUs
METAJIJIOB: TUJIPOMETATUTYPIHsl, MUPOMETAILTYprus, 3JieKTpoMeTautyprus. [lonsarue o
KOppo3uu MeTaJloB. CriocoObl 3alIUThl OT KOPPO3UH.

O6mast xapakrtepuctuka MetamuioB [A-rpynnsl Ilepuoandeckoil cuCTEMBI
XUMUYECKUX AJIeMEeHTOB. Hatpuii n kanmii: monydeHune, PU3NIeCKue U XUMUIECKHE
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHU.

Oo6mass xapakrtepuctuka wmetamwoB IIA-rpynmnel [lepuoanueckoid cuUCTEMBI



XUMUYECKUX JIEMEHTOB. MarHuii v KajubIuii: oJydeHne, Gu3ndecKue 1 XUMUIECKHE
CBOMCTBa, ITPUMEHEHHUE IMPOCTHIX BEIIECTB U UX COEeIAUHEHUH. JKECTKOCTHh BOABI U
CIIOCOOBI €€ YCTpaHEHHUS.

AOMUHWN: TONMy4YeHue, (PU3ndecKkne M XMMHUYECKHE CBOWCTBA, MPUMCHCHHE
IIPOCTOTO BEIIECTBA U €r0 COeAMHEHUN. AM(OTEpHBIE CBONCTBA OKCHUIA U THAPOKCHIA
AIOMHUHUS, TUAPOKCOKOMITJIEKCHI ATFOMUHUS.

OOmast  xapakTepucThka MeTawioB 1mo6ouyHslx  moarpynn  (B-rpymm)
[leproanyeckor CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

@u3nuecKue U XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHuil. OKCuapl U
rugpokcuansl xpoma (II), xpoma (III) u xpoma (VI). Xpomarsel U Iuxpomarhl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyUeHne u npuMeHEHHE Xpoma.

PU3UYECKUE U XUMUYECKUE CBOMCTBA MAPTaHIIA U €r0 COCIMHECHUN. BaxkHenmme
coequHenuss mapranma (II), mapranma (IV), mapramma (VI) m wmapranma (VII).
[IepMaHranar Kanausi, €ro OKUCIUTEIbHBIE CBOMCTBA.

@u3nuecKkue U XUMUYECKHE CBOWCTBA XKeje3a U €ro coeauHeHuu. OKCUpbl,
ruapokcunl u conu xkenesa (II) u xenesa (I111). [lonyuenune u npuMeHeHue xenes3a u
€ro CILIaBOB.

@u3nuecKkue U XUMHUYECKHE CBOMCTBA MeAu U €€ coeauHeHuil. [lomydyeHnue u
MPUMEHEHHUE MEJIU U €€ COSTUHECHUM.

[Muuk: mnomydyeHue, (U3MYECKHE M XUMUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJA W THJIPOKCHJIA LIMHKA, THIPOKCOKOMIUIEKCH IUHKa. [IpruMeHeHune
[AHKA U €r0 COeANHECHUH.

DKCNEepUMEHTATbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPAIICHUIN: U3yUEHUE
o0pa3lioB HEMETaJUIOB, TopeHue cepwl, docdopa, xene3a, MarHus B KHUCIOPOJE,
M3YUYCHHE KOJUIEKIUU «MeTasibl M CIUIaBbl», B3aUMOJACHCTBHE IICIOYHBIX H
IIEJIOYHO3EMENBHBIX ~ METaUIOB ¢ BOJOM  (BO3MOXKHO  MCIOJIb30BAaHHE
BHUJICOMATEPHUAIIOB), B3aWMOJICHCTBUE ILIMHKAa W JKejie3a C PacTBOpaMU KHUCJIOT H
nieioued, KaueCTBEHHbBIE PEAKIIUM Ha HEOPTaHMYECKUE aHMOHBI, KATHOH BOJIOPOJa U
KaTUOHBI METAJIOB, B3aUMO/ICHCTBUE TUIPOKCUIOB ATFOMUHHUS U IIUHKA C pACTBOPaMHU
KHUCJIOT U IIEJIOYEH, PElIEHUEe SKCIEPUMEHTAIBHBIX 3aAa4 1o TemMaM «l ajloreHsn»,
«Cepa u eé coenuHeHus», «A30T U Pocdhop U UX CoOeTUHEHUD», «MeTalIbl TJIaBHBIX
noArpynm», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHS U KU3Hb.

Ponb xuMuu B o0ecrieueHu yCTOMYMBOIO pa3BUTHs yenoBedecTBa. [lonsTue o
HAay4YHBIX METOJaX TMO3HAHUSI U METOJ0JIOTUM HAy4YHOro HccieaoBaHus. HaydHbie
MPUHITUIIBL OPTaHU3AIUU XUMHYECKOTO TPOM3BOJCTBA. [IpOMBINITIEHHBIE CTIOCOOBI
MOJyYeHUs] BaKHEHIIUX BeniecTB (HAa MpUMEpe MPOM3BOACTBA aMMHaKa, CEPHOM
KHUCJIOTHI, MeTaHoja). [[poMbIlieHHbIE CIOCOOBI TOJIyYeHHsSI METaJUIOB U CILIABOB.
XUMHUYECKOE 3arps3HEHUE OKPYIKAIOLIEH CpPeapl U €ro nocieactsus. Poib xumun B
o0ecTieueHUN YHEPTeTUUECKON OE30ITaCHOCTH.

Xumusg W 3I0pOBbE 4eloBeKa. JlekapcTtBeHHble cpenctBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XuUMUsl TUIIM: OCHOBHBIC KOMIIOHEHTBHI, MUIIEBbIE 100aBKU. Poiab Xumuu B
oOecIieyeHUH ITUIIEBOI OE€30IaCHOCTH.

Kocmetrnueckne wu mapdromepnbie cpenacta. beitoBas xumus. [lpaBuna
0€30macHOr0 UCIIOIL30BaHUS MPENapaToB OBITOBOM XMMUHU B TTIOBCEIHEBHOM KU3HHU.

XuMHUs B CTPOUTENICTBE: BaXHEWIIIME CTPOUTENbHBbIE MaTephasibl (IEMEHT,



OeTOH).

XuMHs B CENbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MATEpHUAIbl, KPACKH, CTEKJIO, KEpaMHKA.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOrMN.

Pacuérurle 3amaun.

Pacuétel: Maccel BelecTBa WM 00bEMaA ra3oB MO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MAcCe WIH 00bEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, MACCHI
(00BbEMa, KOoMYEeCTBa BEIIECTBA) MPOIYKTOB PEAKIIMH, €CJIM OJIHO U3 BEIIECTB UMEET
pUMecH, Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJHO U3
BEIIECTB JIAaHO B BHUJIE PACTBOPA C ONPEACIEHHOM MACCOBOW JOJEH PACTBOPEHHOTO
BEILIECTBA, MACCOBOW JTOJM M MOJISIPHOW KOHUEHTPALMHU BEUIECTBA B PACTBOPE, TOJIH
BBIX0/1a POAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€W MIPU U3YUYEHUU OO0IIEeH U HEOPraHMYECKOU
xuMHuH B 11 Kiacce ocymiecTBIsSETCs Yepe3 UCIO0Ib30BaHUE KaK OOIIUX €CTECTBEHHO-
HayYHBIX MTOHATHUM, TaK ¥ MOHITUHN, IPUHATHIX B OTJEIbHBIX MPEIMETaX €CTECTBEHHO-
Hay4YHOT'O IIUKIIA.

OO01mue ecTeCTBEHHO-HAyUYHbIE MOHATUS: SBJICHHE, HAy4YHbIH (hakT, THIOTE3a,
TEOpUs, 3aKOH, aHalu3, CUHTE3, KiIaccu(ukaius, NEePpUOJAUYHOCTb, HAOIIOJCHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

®u3nka: Marepusi, MUKPOMHUpP, MAaKpOMHUP, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIMbI, PAJUOAKTUBHOCTh, MOJICKYJIa, SHEPIEeTUYECKUN YPOBEHb, BEIIECTBO,
TeNno, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, MJCAIbHBIM Tra3, (uU3nuecKue
BEJINYWHBI, €UHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opraHusM, sKocucTeMa, ouocdepa, MeTaboIu3M, MAKPO- U
MUKPODJIEMEHTBI, O€NKH, KUPBI, YIJIEBOAbI, HYKJICHHOBBIC KHUCJIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILIECTB U MOTOK SHEPTUU B SIKOCUCTEMAX.

['eorpadusi: mMuHepanbl, TOPHbIE MOPOABI, TMOJIE3HbIE HCKOIMAeMble, TOIUIUBO,
peCypCHlI.

TexHonorus: XUMUYECKas MPOMBIIUIEHHOCTh, METAJLTYprusi, CTPOUTEIbHBIC
MaTepualibl, CEJIbCKOXO03IUCTBEHHOE MPOU3BOJICTBO, MHUIIEBAs] MPOMBIIIICHHOCTD,
dbapMaiieBTHYECKasT TPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IPEnapaTos,
MPOU3BOJICTBO KOHCTPYKIHMOHHBIX MAaTEpUaJOB, 3JIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHUHU.

IVNIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHU HA YI'JTYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHMUS

JJUUHOCTHBIE PE3YJBbTATHBI

B cooTBeTCTBMM C CHUCTEMHO-AEATENBHOCTHBIM IOAXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMUS MTpeaMeTa « XMMUs Ha YPOBHE CPETHEr0 00111ero
oOpa30oBaHUs BBIJICICHBI CICAYIOIINE COCTABJISIONINE: OCO3HAHWE OOYyYarOUUMUCS
POCCUHMCKOM  TPAXKTAHCKOWM  MIACHTUYHOCTH; TOTOBHOCTH K  CaMOPA3BUTHIO,
CaMOCTOSITEILHOCTU W CaMOOIPEACICHUIO, HAJIMYME€ MOTHUBAIMU K OOyYECHHUIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroluxcsi PyKOBOJCTBOBATHCS TMPUHSITHIMU B
oOllecTBE TMpaBUJIaMU M HOPMaMH TOBEJACHHUSA, HaJIMYUE IPABOCO3HAHUS,
AKOJIOTUYECKOM KYJIBTYPhI; CHOCOOHOCTh CTABUTH LI€JIM U CTPOUTD KU3HEHHBIE IJIaHBI.



JInyHOCTHBIE  pe3ysIbTaThl OCBOCHHSI MpeaMeTa «XHUMHUS»  OTPAKAIOT
cOpPMHPOBAHHOCTh ONbITA [O3HABATEIBHOM M NPAKTUYECKON JESTEIBHOCTU
oOy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON AESTEIHHOCTH.

JIMYHOCTHBIE  pe3ydbTaThl OCBOCHHSI IpeAMeTa «XUMHUSD»  OTPaXKaroT
cOpPMHPOBAHHOCTh ONBITA [O3HABATEIBHOM M TMPAKTUYECKON JESATEIBHOCTU
oOydJaronuxcs B Ipolecce peanu3aiui 00pa3oBaTesbHON 1eATeTbHOCTH, B TOM YHUCIIE
B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS .

e OCO3HaHHUA 00YYAIOIIMMHUCI CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,

YBaXEHUS K 3aKOHY U MIPABONOPAJIKY;

o TMpPEACTABICHUS O COLUAIBHBIX HOPMAaxX U TPaBWIAX MEXIMYHOCTHBIX
OTHOUIIEHUH B KOJJIEKTHUBE;

e TOTOBHOCTH K COBMECTHOM TBOPYECKOW JAESITEIBHOCTH IPU CO3JIaHUU
y4eOHBbIX MPOEKTOB, pEHICHUH Yy4eOHbIX M TIO3HABaTEJIbHBIX 3ajad,
BBITIOJTHEHUH XUMHYECKUX IKCIIEPUMEHTOB;

e CHOCOOHOCTHM IOHMMATh M TMPUHUMATH MOTHUBBI, HAMEPEHHS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUUYHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

e ILIEHHOCTHOTO OTHOUIEHUS K HCTOPHUYECKOMY U HAyYHOMY HACIEIUIO
OTEUYECTBEHHOW XUMUHU;

e VYBOXEHHUA K MPOIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO
NPWIOKEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUIUTENIbHBIX HAOJIOCHHUM, KPOMOTIMBBIX 3KCIEPUMEHTAJIBHBIX IMOUCKOB,
MOCTOSTHHOTO TPYyAa YYEHBIX U MPAKTUKOB;

e HHTEpECa M II03HABATEIbHBIX MOTHBOB B IMOJYYEHUU M MOCIEAYIOLIEM
aHanu3e uWHGOpMAMU O MEPEeIOBBIX JOCTHXKEHHSIX COBPEMEHHOMN
OTE€YECTBEHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MMOBE/ICHHUS;

e CIIOCOOHOCTH OIIEHUBATH CUTYAIlUU, CBSI3AHHBIE C XUMUYECKUMH SIBICHUSIMU,
U TOpPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh Ha MOpaJIbHO-
HPABCTBEHHbBIE HOPMBI U IICHHOCTH;

e TOTOBHOCTH OLIEHMBATH CBOE MOBEJECHHME M INOCTYIKH CBOMX TOBApPHUILEH C
MO3UIIMN HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHMUS
MTOCJIEACTBUN MMOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

e TOHMMAaHHUS IIEHHOCTEH 3I0pPOBOTO U Oe3omacHoro oOpasza >KU3HH,
HEO0OXOMMOCTH OTBETCTBEHHOT'O OTHOUIEHUS! K COOCTBEHHOMY (PU3HUECKOMY
Y TICUXUYECKOMY 3/I0POBBIO;

e CcOOMIO/ICHUST TIpaBWUJ 0€30MacHOro OOpallleHHs C BEIIECTBAaMH B OBITY,
IIOBCEJHEBHOM KXU3HU, B TPYI0BOU JEATEIBHOCTH;

o TMOHUMAHHUS I[IEHHOCTHM TNPaBUJ HWHIAUBUIYAJBbHOIO U KOJUJIEKTHBHOIO
0e30MacHOr0 MOBEJAEHUS B CUTYalMsX, YTPOXKAIOIIUX 3A0POBBI0 U KU3HU
JIIOJICH;

e OCO3HAHUA TOCJIEJCTBUN W HEMPUSTHS BPEIHBIX NMPHUBBIUEK (yHOTpPEOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOI0 BOCIIMTAHMSL:



KOMMYHHKAaTHBHOW  KOMIIETCHTHOCTH B  Y4EOHO-HCCIIC0BATEILCKOM
JCSITCTLHOCTH, OOIECTBCHHO TIOJIC3HOW, TBOPYECKOW M JPYIMX BHIAX
JCSITCTTbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PCIICHUH TNPAKTHYCCKUX 3a1ad
COITMAJILHOW HANPaBJICHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbI);

UHTEpeca K MPaKTHUYCCKOMY M3YUYCHHUIO TIPOEeCcCril pa3IuyHOro pojia, B TOM
YHCJIC Ha OCHOBE MPUMEHEHHUS NMPEAMETHBIX 3HAHUN 110 XUMHH,

YBaXEHUS K TPYIY, JIIOJSM TPyJa M Pe3yjIbTaTaM TPYIOBOM JICATCILHOCTH;
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIAMBHIYaJIbHOH TPaceKTOPUHU
oOpa3oBaHus, Oyymiei mpodeccruu U peaTu3anuy COOCTBEHHBIX KU3HCHHBIX
IUIAHOB ¢ Yy4YETOM JIMYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHH,
UHTEPECOB U MOTPEOHOCTEH OOIECTRA,

6) K0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECOO00Pa3HOr0 OTHOIIEHUS K MPUPOAE KaK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU Ha 3€MJIE;

NOHUMAaHUsl TJ00aJbHOTO XapakTepa SKOJOTMYECKHUX MpOOJIeM, BIHMSHUS
HDKOHOMMYECKHUX IIPOLIECCOB HA COCTOSIHUE IIPUPOJIHON U COLMATILHOM CpEbl;
OCO3HaHUS HEOOXOJUMOCTH HCIIOJIb30BAHUSA JOCTHKEHUM XUMHUU Jid
pEILIEHHs] BOIPOCOB PAlIMOHAIIBHOTO IPUPOAONIOJIB30BAHMS;

AKTUBHOI'O HENPUATUA JCUCTBHUM, NPUHOCALNIUX Bpel OKpYXKaroIIeu
OpPUPOJHOM  cpelne, yYMEHHS  MPOTHO3UPOBATH  HEOIArONPUSATHBIC
DKOJIOTUYECKHUE IIOCJIEACTBUSA NPEIIPUHUMAEMBIX NENCTBUI 51
IPEAOTBPAILATH UX;

HaJIMYUs Pa3BUTOIO 3KOJIOTMYECKOr0 MBIIUIEHUS, JKOJIOIMYECKON KYJIbTYpHI,
ONBITA  JESATEIBHOCTM  JKOJIOTMYECKOM  HANPABIECHHOCTH,  YMEHHS
PYKOBOJCTBOBAaTbCS HMMH B  II03HABAaTEIIbHOW, KOMMYHUKATUBHOW U
COLIMAJIbHON MpPaKTUKE, CIIOCOOHOCTH U YMEHUS aKTUBHO IMPOTUBOCTOSITH
UJEO0JIOTUN XeMopoOuu;

7) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

MUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKH;

MOHMMAaHUSl CHeUUKH XUMHUM KaK HayKd, OCO3HaHUsS €& poJid B
hopMUPOBAHUM PAITMOHATBFHOTO HAYYHOT'O MBIIIIJICHHS, CO3/TAHUH IIEJIOCTHOTO
MpEACTaBICHUsS 00 OKPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPOIbI U YETIOBEKA,
B [TI03HAHUU TIPUPOJIHBIX 3aKOHOMEPHOCTEHN U PEIICHUH MPOOIEM COXPaHECHUS
MIPUPOTHOTO PABHOBECHS,

yOeKAEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHU JJI1  COBPEMEHHOU
IUBUJIM3AIUMA: B €€ TYMAaHHCTUUYECKON HANpPaBICHHOCTH W BAXXHOW pPOJU B
CO37aHMM HOBOM 0a3bl MAaTEpUATBLHOW KYJIBTYPHI, B PEUICHUU TJIOOATHHBIX
npo0bJieM YCTOMYUBOTO pa3BUTUSA yejgoBedYecTBa @ — CBIPbEBOM,
DHEPreTUYECKOM, MUIIEBONM M IKOJOTUYECKOW OE€30MacHOCTH, B Pa3BUTHHU
MEJUITMHBI, OOCCIEYCHUH YCJIOBUH YCIEIIHOTO TPyJda W IKOJOTHYECKU
KOM(pOPTHOM JKU3HU KaXKI0TO YJIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUSA, WCIOJb3YeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
WCIIOJIB30BATh TIOJIy4aeMble 3HAHUS JJIA aHalu3a U OOBSICHEHUS SIBICHUN
OKPY’KArOIIEro MUpa Y MPOUCXOMAIINX B HEM U3MEHEHUM, YMEHUS JEIATh



O00OOCHOBaHHBIE 3aKJIIOYECHHMSI HA OCHOBE HAYYHBIX (PAKTOB U UMEIOLINXCS
JAHHBIX C LEJbIO MMOJYyYEeHUS JOCTOBEPHBIX BBIBOJOB;

e CIOCOOHOCTH CaMOCTOATENBHO MCIOJIb30BATh XUMUYECKUE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX )KU3HEHHBIX CUTYAIIHAX;

¢ HHTEpECA K MO3HAHUIO, HCCIIEN0BATENBCKON JEATEIIbHOCTH;

e TOTOBHOCTM M CIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUI0 U
caM000pa30BaHUIO0, K aKTUBHOMY IOJIyYEHUIO HOBBIX 3HAHUU MO XUMHH B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTMU;

e HHTEpeca K 0COOCHHOCTSIM TpyJia B pazNu4HbIX chepax npodeccuoHanbHON
NEeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pe3yabTaThl OCBOEHHSA MPOrpaMMbl [0 XUMHUU Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIOYAIOT:

o 3HAYMMBbIC VIS (dopMupoBaHus MHUPOBO33pEHUS 00y4aroImuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTPa’KaoIIne
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUMPHUKY METOAOB IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIUs, SBICHHE,
npolecc, CUCTEMA, HAY4YHBIM (akT, NPHUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHE);

« YHUBEpCAJIbHBIE y4eOHbIE JEHCTBUS (I103HABATEIbHbIC, KOMMYHUKATHUBHBIE,
pEryJIsTUBHBIE), OOecrneunBarone GopMupoBaHue GyHKIUOHATBHON TPAMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yYarOIINXCS;

¢ CIIOCOOHOCTH 00YYaIOUINXCS MCIIOIb30BaTh OCBOEHHBIE MEKIUCIIUILIMHAPHBIE,
MHUPOBO33PEHUYECKNE 3HAHUSI U YHUBEPCAJIbHBIE YUEOHBIE ICHCTBUS B O3HABATEIBHOM
Y COLIMAJIBHOM IIPAKTHUKE.

MeranpenMeTHble  pe3yJIbTaTbl  OTPAKAIOT  OBJAJACHUE YHUBEPCAJIbHBIMU
y4eOHBIMU NTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEHCTBUSIMHU.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

1) 6a30Bble JJOruvYecKue JaeicTBUSI:

e CAMOCTOSITEILHO  (OpPMYJMpOBaTh U aKTyalu3upoBaTb  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

* OIIPEACIIATh LENM JACSATENBHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

¢ ICNIOJB30BATh TIPU OCBOECHHWU 3HAHUU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIACIISITh XAPAKTEPHbIE NPHU3HAKM MOHATHM M YCTAHABIMBATh MX B3aMMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS JJIs1 OOBSICHEHHS OTAENbHBIX (PAKTOB U
SIBIICHUI;

¢ BHIOMPATh OCHOBAHUS U KPUTEPHUH I KJIACCU(PUKAIIUHU BEILIECTB U XUMUYECKUX
peaxKLuii;

¢ YCTAHABJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SIBJICHUSIMU;

¢ CTPOUTH JIOTMUECKHE pacCyXIeHUsI (MHIYKTUBHbBIE, JI€IyKTUBHbBIE, IO
aHaAJOTUM), BBIABIATH 3aKOHOMEPHOCTM M MPOTHUBOPEUUS B pPaccMaTpPUBAEMBIX
SBIICHUSX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIOUCHMUS;

o IPUMEHSTH B MPOLIECCE TMO3HAHUS HMCIOJb3YEMbIE B XMMHUU CHUMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, MPEeoOPa3OBbIBATh MOJIEIbHBIE MPEACTABICHUS — XUMUYECKHUM



3HaK (CUMBOJ) 3JIEMEHTa, XUMHUecKast popMyJia, ypaBHEHUE XUMHUYECKON PEeaKInu —
IpU peHIeHUH Y4eOHBIX IIO3HABATEJIbHBIX M IPAKTUYECKUX 3a/lay, HPUMEHATH
HA3BAHHBIE MOJEJIbHBIE IPEACTABICHUS ISl BBIABICHUS XapaKTEPHBIX IMPU3HAKOB
W3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

¢ BJIAZIETh OCHOBAMU METOJOB HAyYHOIO IO3HAHWS BELIECTB U XUMUYECKUX
pEeaKUunii;

o pOopMyIMPOBATH LIENU U 3a/1a4l UCCIIEI0BAHUS, UCIIOJIb30BATh IOCTABIICHHBIE U
CaMOCTOSITENIbHO ¢(hOPMYIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI 17151 POPMHUPOBAHUS THUIOTE3HI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHUMU,

¢ BJIAZICTh HAaBBIKAMHU CAaMOCTOSITEJIBHOTO IUIAHUPOBAHUS U MPOBEIACHUS
YUYEHUUYECKUX 3KCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHs HAOJIONATHh 33 XOIOM
polecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ysbraT, (OpMYJIMPOBATH
00O0OIIEHNSI U BBIBOJIBI OTHOCHUTEIBHO JAOCTOBEPHOCTH PE3YJIbTATOB HMCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

¢ IPUOOPETATh ONBIT YYEHUYECKOM  MCCIENOBATEIbCKOM M IPOEKTHOM
JESTEIIbHOCTH, TPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIBHOMY MOMCKY
METO/IOB pEUICHUS MNPaKTUYECKUX 3aJlay, NPUMEHEHHUIO pPa3Iu4yHbIX METO/IOB
MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

¢ ODUEHTUPOBATHCS B  PA3JIMYHBIX HMCTOYHHMKAX HH(oOpManuu (HAy4yHO-
NOMyJIIpHAs TUTEPATypa XUMHUECKOTO COJEPKAHMS, CIIPABOYHBIE TOCOOUS, PECYPCHI
WuTepHera), aHanmu3upoBaThb HMHQPOpPMAIMIO  pPa3IMYHBIX BUJOB U (opM
MPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTb;

« pOpMyNIHpOBaTh 3aMpOChl U MPUMEHATHh PAa3IUYHbIE METOJbI MPHU MOUCKE U
orbope wmHbOpPMAIIMHU, HEOOXOAUMOM NI  BBITIOJTHEHUS  y4eOHBIX  3ajad
OIPEIEIIEHHOTO TUIIA;

o IPUOOpETAaTh OMBIT MCHOJI30BaHUS MH(DOPMAMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHH U Pa3JIUYHBIX IOUCKOBBIX CUCTEM;

¢ CAMOCTOSITEJIBHO ~ BBIOMpAaTh  ONTUMalbHYI0  (GOopMy  NpPEICTaBICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

* ICII0JIb30BAaTh HAYYHBIN S3BIK B KAUECTBE CPEACTBA PU pabOTe ¢ XUMUYECKOM
uH(popMaue: IPUMEHITh MEXIPEeIMETHbIE ((PU3NUECKUE U MATEMAaTHYECKUE) 3HAKU
U CUMBOJIBIL, (hOpMYJIbl, a00pEBHATYPBI, HOMEHKIIATYPY;

¢ ICIIOJIb30BATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HAIJISITHOCTH.

KoMMyHUKAaTHBHbIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBUS:

¢ 3371aBaTh BOIIPOCHI MO CYIIECTBY 00OCYKIAEMOIl TEMbI B X0JI€ AUaJIOra W/Win
JIMCKYCCHH, BBICKA3bIBaTh UieU, (OPMYJIMPOBATH CBOU MPEJIOKEHNS OTHOCUTEIIBHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

¢ BBICTYIIaTh C TMpe3eHTalueld pe3yibTaTOB IO3HABATEIBHOW J1€ATEIbHOCTH,
MOJIyYEHHBIX CAMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHUKAMHU IPH BBIIOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKOM pabOThl MO HCCIEIOBAHHUIO CBOWCTB
M3Yy4YaeMbIX BEIIECTB, peaju3alui y4eOHOro MpoeKTa, U (POpMYyIHPOBATH BHIBOJIbI IO
pe3yibTaTam MPOBEAEHHBIX HMCCIECAOBAHUN MYTEM COTJACOBAaHUS MO3ULUUN B XOJ€
o0CYyX/IeHUsI 1 0OMEHa MHEHUSIMU.

PerynsiTuBHbIE YHMBeEpcaJbHbIE Y4eOHbIe 1eiiCTBUSA:



¢ CAMOCTOSITEJILHO TUIAHUPOBaTh U OCYILECTBISATH CBOK TO3HABATEILHYIO
NEATENIbHOCTh, ONpenelsass €€ LeNMd W 3aJa4d, KOHTPOJIHUPOBATH W IO MEpE
HEOOXOJMMOCTH KOPPEKTUPOBATh IMpEAJIaraeMblii  aNropuT™M JEUCTBUH  mpu
BBITIOJIHGHUHA YYEOHBIX W HCCIIENOBAaTEIbCKUX 3ajad, BbIOMpaTh HamboJee
3¢ eKTUBHBIN cIOCO0 UX PEIIEHHUs ¢ YUETOM MOTYUYEHUsI HOBBIX 3HaHUM O BEIIECTBaxX
Y XUMHAYECKUX PEAKLIHUSIX;

¢ OCYIIECTBJISITh CAMOKOHTPOJb JAESATEILHOCTHA HAa OCHOBE caMoOaHalu3a H
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIC pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 XUMHUU HA yTIyOIEHHOM
YPOBHE Ha ypOBHE CpeHEro oOmiero o0pa3oBaHMs BKIIOYAIOT crienuuueckue s
y4eOHOro mpenMera «XuMus» HayyHble 3HAHHS, YMEHHUS U CHOCOOBI JACHCTBUIN 1O
OCBOCHHUIO, MHTEPIpPETAMA U MPEOOpPa30BAHUIO 3HAHWUU, BUILI ACATEILHOCTU IO
MOJIYyYEHUI0 HOBOTO 3HAHUSI M TPUMEHEHHIO 3HAHUW B PAa3JIMYHBIX Y4YEOHBIX
CUTyallusX, a TAKXKE€ B PEAJbHBIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C XUMHEl. B
MporpaMMe Mo XUMHH MPEJAMETHBIE Pe3yJIbTaThl MPEICTABICHBI 110 TOJ1aM U3YUYCHUS.

10 KIIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMHUsh» OTpa)aroT:

e ChOPMUPOBAHHOCTh TPEACTABICHUM: O MECT€ U 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HayK U €€ poysii B 00ECIeUeHHUU YCTOMYHUBOIO
Pa3BUTHSI YEJIOBEYECTBA B PEIICHUH MPOOJIEM HIKOJIOTHYECKOM, IHEPreTUYECKON U
MUIIEBOM OE€30MaCHOCTH, B PA3BUTHU MEAMIIMHBI, CO3/IaHMU HOBBIX MaTEpPHUAJIOB,
HOBBIX UCTOYHUKOB PHEPTHH, B 00ECIICUCHUH PAIlMOHATIBLHOTO MPUPOAONOIb30BAHUS,
B (OpPMUPOBAHMM MHUPOBO33pEHUA U OOLIEH KyJbTyphl YeJIOBEKa, a TakKKe
HKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHOM CPEJIE;

e BJIQJICHUE  CHUCTEMOW  XMMHUYECKMX  3HAHUM,  KOTOpasi  BKJIOYACT:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMHUYECKUN 3JIEMEHT, aTOM, SIAPO U 3JIEKTPOHHAs
00o0JI0YKa atoma, s-, pP-, d-aToOMHBIC OpOUTAIIH, OCHOBHOE U BO30YXJIEHHOE COCTOSIHUS
aToma, TUOpUAM3alMs aTOMHBIX OpOWUTAlIe, HWOH, MOJIEKyJa, BaJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHHS, XUMHUYECKasl CBSI3b, MOJIb, MOJISIpHAS
Macca, MOJISIpHBIA 00BEM, YIIIEpOAHBIN CKelleT, PyHKIMOHAJIbHAS TPYIINa, pajuKal,
CTPYKTYpHbIE (opMysbl (pa3BEPHYTHIE, COKpALIEHHBIE, CKEJIETHBIE), H30MEpUs
CTPYKTypHasi ¥ TIPOCTPAaHCTBEHHAas (F€OMETpUYECKasi, OINTHUYECKas), H30MEpHI,
TOMOJIOTUYECKUM PsiZl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOJ- M a30TCOJEprKaliue
OpraHUYeCKue  COCAMHEHHUS, MOHOMEp, IOJUMEep, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS; TEOPUHU, 3aKOHBI (mepuoanyeckuii 3akon . W.
MenpeneeBa, Teopusi CTpOCHUs OpraHuudeckux BemectB A. M. bytiepoBa, 3akoH
COXpPAHEHMSI MacChl BEILECTB, 3aKOH COXPAHEHUSI U TMPEBPAIICHUS DHEPTUH MpPU
XUMHUUYECKUX  PEaKlMsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK  XHMUH,
MUPOBO33PEHUYECKUE 3HAHUS, JIeXkKallue B OCHOBE IOHMMAHHUS TMPUYUHHOCTU H
CUCTEMHOCTH XMMHUYECKHUX SBJICHUM; MPEACTABICHUS O MEXaHW3Max XUMHUYECKHUX
peakiui, TEpMOIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSX UX MPOTEKaHUs, O
B3aMMHOM BJIMSTHUM aTOMOB W TPYIIl aTOMOB B MOJIeKyJiaX (MHIYKTUBHBIM WU
Me3oMmepHbI ddekTr, opueHTanTel | u Il poma); dakronornueckue cBeneHus o
CBOMCTBax, COCTaBe, IOJyYeHWH U OE30MaCHOM WCIOJIb30BAHUU BAXKHEHIIMX
OpPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU NEATETLHOCTH YeNIOBEKa, OOIIMX
HAay4YHBIX MPUHIMIAX XHUMHUYECKOrO0 TMPOU3BOJCTBA (HAa MpUMEPE MPOU3BOJICTBA



MeTaHoJa, nepepadoTku HedhTH);

o CQOPMUPOBAHHOCTh YMEHUH: BBISABISTh XapaKTEPHbIE TPU3HAKU TMOHATHIA,
YCTaHaBJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTUS IIPU
ONMCAHNN COCTaBa, CTPOCHHUSI U CBOMCTB OPTAHUYECKUX COEIUHEHNN;

o C)OPMUPOBAHHOCTH YMEHMUIA:

¢ ICIIOJIb30BATh XMMHUYECKYI) CUMBOJIMKY JJISI COCTaBIICHHS MOJEKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEJICTHBIX) (POPMYJT OPTaHMYECKHX
BEILIECTB;

¢ COCTABJISITh YPABHEHUSI XMMHYECKHX PEAKLIMI M PACKpbIBaTh UX CYUIHOCTH:
OKHCIIUTEIIEHO-BOCCTAHOBUTEBHBIX peakun IIOCPEACTBOM COCTaBJICHUS
AIIEKTPOHHOTO OallaHca ATUX PeaKluid, peakIuii HOHHOTOo OOMEHa My TEM COCTaBIICHUS
UX TIOJIHBIX ¥ COKpPAIIEHHBIX HOHHBIX YPABHEHUI;

e U3rOTaBJIMBATH MOJIEIIA MOJIEKYJ OPraHUYECKUX BEIIECTB ISl WITIOCTPALIMHU UX
XUMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

o CQOPMUPOBAHHOCTh YMEHHI: yCTaHABJIMBATh MPUHAJICKHOCTh H3YUYEHHBIX
OpraHUYECKHUX BEILECTB M0 UX COCTABY M CTPOCHUIO K ONPEACIEHHOMY KJIacCy/TpyIie
COCJIMHEHUM, J1aBaTh UM Ha3BaHus 1o cucreMarunueckod Homenkiarype (IUPAC) u
IIPUBOJUTH TPUBUAJIIBHBIE HA3BAHUS JJIs1 OTIACIBHBIX IPEICTABUTEICH OPraHUYECKUX
BEIIECTB (ITWJIEH, AaUETWIEH, TOJIYyOJd, TJULUEPUH, ATUICHIJIUKOIb, (EHOI,
dbopmanberui, aneranbAeru]l, alleToH, MypaBbHUHAs KUCJIOTa, YKCyCHash KUCIIOTA,
CT€apUHOBAsl, OJIEMHOBAs, IMAJIbMUTHUHOBAS KHUCJOTHI, IJIMLWH, AJIAHWH, MaJlbTO3a,
(GpyKTO3a, aHWJIWH, UBUHUJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

o CPOPMHUPOBAHHOCTh YMEHHUS ONPENENATh BHUJ XHUMHYECKOM CBA3M B
OpPraHUYECKUX COCTMHEHUIX (KOBAJICHTHASI U MOHHAA CBA3b, G- U TT-CBSI3b, BOJOPOIHAS
CBSI3b);

e ChOPMUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJOKEHHUSI TEOPUU CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa st 00bsiCHEHHs 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

o+ C)OPMUPOBAHHOCTh YMEHUIN XapaKTEpU30BATh COCTaB, CTPOEHUE, (pU3nUYecKue
M XHMUYECKHME CBOWCTBA THUIIMYHBIX MPEACTABUTEIEH PpA3JIUYHBIX KJIACCOB
OpTraHWYECKUX BEHIECTB: AJIKAHOB, HHUKJIOAIKAHOB, aJKEHOB, AJIKAJUEHOB, aJKUHOB,
apOMaTUYECKHX YTJIEBOJAOPOJAOB, CIHUPTOB, albJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CIOXKHBIX 3(UPOB, >XUPOB, HUTPOCOCIWHEHUA U aAMUHOB,
AMUHOKHUCIIOT, OEJIKOB, YIJI€BOAOB (MOHO-, M- U TOJMCAXapUJIOB), UIUTFOCTPUPOBATH
F€HETUYECKYIO CBSI3b MEXIY HUMHU YPABHEHUSIMA COOTBETCTBYIOIIMX XUMHUYECKHX
pEaKInii ¢ UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyIT;

e ChOPMUPOBAHHOCTh YMEHHUS TMOATBEPXKIaTh HA KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COECIUHEHUU OT
KPAaTHOCTH M THUIIa KOBAJEHTHOM CBSI3M (G- U TM-CBSI3U), B3AUMHOTO BIIUSIHUSI ATOMOB U
IPYIII aTOMOB B MOJIEKYJaX;

o CQOPMUPOBAHHOCTh YMEHUSI XapaKT€pPU30BATh MCTOUYHUKHU YTJIEBOJOPOJAHOIO
ChIpbs (HE(DTh, MPUPOIHBIN Ta3, YIOJh), CIIOCOOBI €r0 MepepadOTKH U MPAKTUYECKOE
MPUMEHEHUE TPOYKTOB MEpepadOTKH;

e ChOPMUPOBAHHOCTh BJAJEHUS CHUCTEMOM 3HAHUUW O €CTECTBEHHO-HAy4YHBIX
METO/aX TO3HaHUS — HAOIIOJIEHWH, W3MEPEHUH, MOJCIUPOBAHUU, IKCIICPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

» COPMUPOBAHHOCTh YMEHHSI MIPUMEHSATH OCHOBHBIE ONEPALIMH MBICIUTEIBHOM



NEATeTbHOCTH — aHaju3 W CHUHTE3, CpPaBHEHHE, 0000IeHHe, CUCTEMAaTHU3AIHIO,
BBISIBJICHHE MPUYMHHO-CJIEICTBEHHBIX CBA3EM — AJI1 M3Y4YE€HMsI CBOMCTB BELIECTB U
XUMHUYECKUX PEaKLINi;

o COOPMHUPOBAHHOCTD YMEHHMIA: BBIABISATH B3aHMMOCBS3b XMUMHUYECKUX 3HAHUH C
HNOHSTUSAMHU U IPEJCTABICHUSMHU IPYTHX €CTECTBEHHO-HAYUHBIX IIPEAMETOB Ui Ooee
OCO3HAHHOT'O MOHUMAaHUs CYIIHOCTH MAaT€pUaIIbHOTO €IMHCTBA MUPA, UCIOJIb30BaTh
CUCTEMHBIE 3HAHHS IO OPraHUYECKON XMUMHUH sl OOBSACHEHHSI U MPOTHO3UPOBAHUS
SIBJICHUH, UMEIOILIUX €CTECTBEHHO-HAYUYHYIO IIPUPOLY;

o cC()OPMHUPOBAHHOCTh YMEHUI: MPOBOJUTH PACUETHI IO XUMUYECKUM (popMysiam
U YpaBHEHUSM XHMHYECKUX PpEaKIUil C HMCHOJb30BaHUEM (U3UUYECKUX BEIMYMH
(Macca, 00BEM Tra3oB, KOJMYECTBO BEILIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pacy€Tbl IO HAXOXKICHUIO XHUMHUYECKOH (QOpMyJibl
BEILECTBA I0 M3BECTHBIM MAacCCOBBIM JIOJISIM XMMHYECKUX 3JIEMEHTOB, IPOIYyKTaM
CrOpaHus, IUIOTHOCTHU Ia3000pa3HbIX BELIECTB;

o C(hOPMHUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHATU3UPOBATH U OLIEHUBATH C
MO3ULIUNA 3KOJOTMYECKON 0€30MaCHOCTH MOCIEACTBUS OBITOBOM M MTPOU3BOACTBEHHOM
NESTEIIBHOCTH 4YeJIOBEKa, CBS3aHHOM ¢ mepepaboTKON BELeCTB, MCIIOJIb30BATh
NOJlyYEHHBIE 3HAHUS I MPUHATUS TPaMOTHBIX pPELIEHUN MpoOjieM B CUTyalUsiX,
CBSI3aHHBIX C XUMHUEH;

o COOPMHUPOBAHHOCTh YMEHUI: CaMOCTOSTENBHO IIJIAHUPOBaTh U IMPOBOIUTH
XUMHYECKUN IKCIIEPUMEHT (TOIyUYEHHE U U3yUYE€HHE CBOMCTB OpraHMYECKHUX BEIIECTB,
KaueCTBEHHbIE peakuuu YIJIEBOJOPO/IOB Pa3IUYHBIX KJIACCOB U
KHCJIOPOJCOIEPKAIINX OPTaHUYECKHUX BEIIECTB, PEIICHUE HKCIIEPUMEHTAIbHBIX 3aa4
[0 PaclO3HAaBaHUIO OPIaHUYECKUX BEUIECTB) C COONIOJACHHUEM MpaBUIl O€30MacHOTO
oOpalleHus ¢ BEIIeCTBaMU U J1a0OpaTOpHbIM 000pyI0BaHUEM, (POPMYIHPOBATH LIEIIb
UCCJIEIOBAHUS, TPEACTABIATh B pPa3idM4HOM (OpMeE pe3yJbTaThl SKCIEPHUMEHTA,
aHAIM3UPOBATh U OLIEHUBAThH UX JIOCTOBEPHOCTB;

o+ C)OPMUPOBAHHOCTH YMEHHUIA:

o COOMIOAATH MpaBUJia 3KOJIOTMYECKH LEIeCO00pa3HOro MOBENEHUS B OBITY U
TPYJOBOM JEATENBHOCTH B LENAX COXPAHEHUsS CBOETO 3J0POBBS, OKPYKAIOLIECH
MPUPOIHON Cpebl U JOCTUKEHHUS €€ YCTOWUMBOTO Pa3BUTHS;

¢ OCO3HAaBaTh OMNACHOCTb TOKCHUYECKOIO JEUCTBUS HA JKUBbIE OpPraHU3MbI
OIPEICIEHHBIX OPraHNYECKUX BEIIIECTB, TOHUMAs CMbICH TTokasaress [1JIK;

¢ AHAJIU3UPOBATH 11€J1IECOO0PA3HOCTh MPUMEHEHUS OPraHMYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-TI0JIb3a;

o COOPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIIATH LIEJCHANPABICHHBI TOUCK
XUMUYECKON MH(POPMALIMM B Pa3IUYHbIX MUCTOYHMKAX (Hay4yHas M y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoi MHpopmauuu, WHTEpHET U Apyrue), KpUTUUECKH
aHaJIM3UpOBaTh XMMHUUYECKYI0 MH(OpMaIHio, nepepadbaTbiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yUeOHOM 3a/1aueid.

11 KITACC

[TpenMeTHbIe pe3yabTaThl OCBOeHMs Kypca «OOmas 1 HeopraHudeckasi XuMus»
OTpaXkaror:

o CQOPMUPOBAHHOCTh TMPEJCTABICHUNA: O MaTepUAIbHOM €IUHCTBE MUPA,
3aKOHOMEPHOCTSX U [MO3HABAEMOCTH SIBJIEHUM MPUPOJIBI, O MECTE U 3HAYEHUU XUMUU
B CHUCTEME E€CTECTBEHHBIX HayK M €€ pojii B 00eCNEUYeHUH YCTOMYMBOIO pa3BUTHS, B
peleHur Ipo0JieM 3KOJIOTMYECKOM, SHEPreTUYeCKOW U MUILIEBOM O€30MacHOCTH, B



Pa3BUTUU MEIULIMHBI, CO3JaHUU HOBBIX MAaTEPUAIIOB, HOBBIX UCTOYHHUKOB SHEPTUH, B
0o0eCleYeHN  pPALMOHAJIBLHOTO  MPUPOJONOJIb30BAaHUS, B  (OPMHPOBAHUU
MHUPOBO33pPEHUS U O0IIEH KyIbTYphl HEJIOBEKA, a TAKKE IKOJIOTUYECKA 0OOCHOBAHHOTO
OTHOILIEHMS K CBOEMY 370POBbIO U IIPUPOIHOU CpPELE;

¢ BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHMH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHITUS — XUMUYECKAN JIEMEHT, aTOM, SIAPO aTOMa, U30TOIBI,
JNIEKTPOHHAsT 000J0YKa aroma, S-, P-, O-aromMHBIE OpOWTANM, OCHOBHOE W
BO30YX/IEHHOE COCTOSIHMSI aTroMa, THOpUAu3alus aTOMHBIX opOuTaned, HOH,
MOJIEKYJIA, BAICHTHOCTb, AJIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKasI
CBA3b (KOBAJECHTHAs, HMOHHAs, METaJUIMYecKas, BOJOPOJHAs), KPUCTAUINYECKAs
pelméTka, XHMHUYECKasl peaklus, pacTBOpP, ODIEKTPOJIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIMTUYECKAS] AUCCOIMALINS, CTENEHb IUCCOLIMAlMU, BOJIOPOIHBIN MOKA3aTENb,
OKHCIIUTENb, BOCCTAHOBHUTENb, TEIUIOBOM 3(P(HEKT XUMUUYECKOW peakliu, CKOPOCTh
XUMUYECKON peakiuy, XUMHUYECKOE pABHOBECHE, TEOPUU U 3aKOHBI (Teopus
AIEKTPOJUTHYECKON HCcOonMauu, nepuoauueckuii 3akod .M. MenneneeBa, 3aKk0H
COXPAHEHHSI MAaCChl BEIIECTB, 3aKOH COXPAHEHUS W NPEBPALICHUA SHEPTUM IIPU
XUMHYECKUX PEaKLUAX, 3aKOH MOCTOSHCTBA COCTAaBA BELIECTB, 3AKOH JIEHCTBYIOLINX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SA3bIK XUMUU, MUPOBO33PEHUYECKHUE 3HAHMUSI,
JIeXKAIUE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHU;
COBPEMEHHBIC IIPEJACTABJICHHUS O CTPOCHUM BEUIECTBA HA AaTOMHOM, HWOHHO-
MOJIEKYJISIPHOM M HAJAMOJIEKYJSIPHOM YpPOBHSX; IPEACTABICHUS O MEXaHU3Max
XAMHUYECKUX PEAKIU, TEPMOJUHAMUYECKAX U KUHETHYECKUX 3aKOHOMEPHOCTSAX HX
MPOTEKAHUsl, 0 XMMHYECKOM PaBHOBECHHM, PACTBOPAX U JUCIEPCHBIX CHUCTEMAX;
(akTOJIOTUYECKUE CBEAEHUS O CBOMCTBAaX, COCTaBE, IOJyYEHUH M 0OE€30MaCHOM
WCIIOJb30BaHUN BAXXHEUINMX HEOPTraHWYECKUX BEIIECTB B OBITY M NPAKTUUECKOM
NEATEeIIbHOCTH YeJIOBEKa, OOIIMX HAYYHBIX MPUHIIUIIAX XUMUUYECKOTO ITPOU3BO/ICTBA;

o CQOPMUPOBAHHOCTh yYMEHUU: BBISIBISITH XapaKTEPHbIC TPU3HAKKA TOHATHMH,
YCTAHABIIMBATh MX B3aUMOCBS3b, HMCIOJIb30BAaTh COOTBETCTBYIOIIME IMOHATHUS IPH
ONMCAHUY HEOPTaHNUYECKUX BEIIECTB U UX MPEBPALICHUM;

o CQOPMUPOBAHHOCTh YMEHHSI HCIIOJIH30BAaTh XUMHUYECKYIO CHUMBOJIMKY IS
cocTaBieHHss  (GOpMyJ  BELWIECTB U  ypPaBHEHUH  XUMUYECKHX  PEaKLHUu,
cuctematudeckyto HoMmeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

o CQOPMUPOBAHHOCTh YMEHHUS ONPEIEIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COCJUWHEHMSIX, BUJI XUMHUYECKOU CBsI3U (KOBAJICHTHas,
MOHHAs, METAJTMYECKasi, BOJIOPOIHAS ), TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA;

e ChOPMUPOBAHHOCTh YMEHUS OOBACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT BUIA
XUMUYECKON CBSI3U M THUMA KPUCTALIUYECKON PEmETKH, OOMEHHBIM U JIOHOPHO-
aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJIECHTHOMU CBSI3H;

o+ COPMUPOBAHHOCTh YMEHHI: KJIaCCU(PUIIMPOBATH: HEOPraHMYECKUE BEILIECTBA
M0 UX COCTaBy, XMMUYECKHE PEAKIHUH O PAa3IUYHBIM MPU3HAKAM (YUCITY U COCTaBYy
pearupyrommx BeIECTB, TEIJIOBOMY 3(PQeKTy peakuuud, HU3MEHEHUIO CTeleHeu
OKHUCJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO Karajau3zaropa U JpyTue);
CaMOCTOSATENLHO BHIOMPATh OCHOBAHMS U KPUTEPUU JIJISl KITACCU(PUKAIIMK U3YIaeMBbIX
BEIIECTB U XUMUUYECKHUX PEAKLINM;

o« C)OPMUPOBAHHOCTH YMEHHUS PACKPBIBATH CMBICH Iepuoanyeckoro 3akona /. 1.



MenpeneeBa U IEMOHCTPUPOBATH €r0 CHUCTEMATH3UPYIONIYIO0, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKIIUU;

o+ COPMUPOBAHHOCTH YMEHUI: XapaKTEPU30BATh IEKTPOHHOE CTPOCHUE aTOMOB
Y MOHOB XMMHMYECKUX 3JIEMEHTOB MEPBOrO—4E€TBEPTOro mnepuosioB llepuoanueckon
cuctrembl J[.MI. MenneneeBa, HCHONb3ysl TOHITUS «IHEPrETUYECKUE YPOBHWY,
«IHEPreTUYCCKHE TOJAYPOBHU», «S-, P-, O-aTOMHBIE OpOWMTANIM», «OCHOBHOC H
BO30Y)XIEHHOE DHEPreTUYECKUE COCTOSIHHS aToOMa»; OOBSICHITh 3aKOHOMEPHOCTH
M3MEHEHHSI CBOWMCTB XMMHUYECKUX JJIEMEHTOB M MX COCIMHEHUN IO IMEPUOJaM H
rpynmnam llepunoanueckor cucremsl [. M. MeHaeneeBa, BAJICHTHbIE BO3MOXHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHUSI UX JIEKTPOHHBIX 000JI0UEK;

o ChOPMUPOBAHHOCTh ~ YMEHHUM:  XapaKTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XUMHYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, MOATBEPKIATH CYIIECTBOBAHKE
TEHETUYECKOMN CBSI3U MEXKIYy HEOPraHUYECKHUMU BEIIECTBAMU C OMOUIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIUI;

o CPOPMUPOBAHHOCTh ~ YMEHMSI  PAaCKpbIBaThb  CYIIHOCTh:  OKHCJIHUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUH MOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca
ATUX pEakluil; peakluuili HMOHHOTO OOMEHa MYTEM COCTaBJICHUS HMX IOJHBIX U
COKpAILLIEHHBIX VOHHBIX YPaBHEHUI; peaxkuuii TUAPOJIN3A; peaKkuuii
KOMILIEKCOOOpa3oBaHus (Ha MPUMEPE TUIPOKCOKOMIUIEKCOB IIMHKA U alTFOMUHUS);

o CPOPMUPOBAHHOCTh YMEHHSI OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUYECKUX PEAaKUUW € YYETOM HMX DHEPreTHUUYECKUX XapPAKTEPUCTHUK, XapaKTep
M3MEHEHUS CKOPOCTH XMMHUUYECKOHN PEaKIIUK B 3aBUCUMOCTH OT Pa3InYHbIX (PaKTOPOB,
a TAKXKE XapaKTep CMENICHHS XUMHUYECKOTO PaBHOBECHS IOJI BIUSHUEM BHEIIHUX
BoznerictBuit (puniun Jle [llatense);

e ChOPMUPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh XUMUYECKHUE PEAKITUH, JICIKAIIHE
B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUSI CEPHON KUCIOThI, aMMHaKa, OOIllMe HAyYHBIC
OPUHIUIBL ~ XUMHUYECKUX  TMPOM3BOJCTB;  IE€JIECOOOPA3HOCTh  NMPUMEHEHUS
HEOPTaHUYECKUX BEIIECTB B IMPOMBIIUICGHHOCTH M B OBITY C TOYKH 3PEHUS
COOTHOIIEHHUS PUCK-TIOJIb3A;

o CQOPMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOW 3HAHUM O METOJaX Hay4YHOIO
MO3HAHUSL SBJICHUW TIPUPOABI — HAOMIOJCHUE, U3MEPEHUE, MOCIUPOBaHUE,
AKCIEPUMEHT (pEeaIbHBIM M MBICIICHHBIN), UCMOJIB3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS NIPUMEHATH 3TH 3HAHUS MPU IKCIIEPUMEHTAIIBHOM UCCIICIOBAHUU BELIECTB U
JJ1s1 OOBSCHEHUSI XUMUYECKHUX SIBJICHUM, IMEIOIIUX MECTO B MPUPOJIE, TPAKTUUECKOM
JESITETbHOCTH YEJIOBEKA U B MIOBCEITHEBHOM JKU3HM;

o CQOPMUPOBAHHOCTh YMEHHUS BBISBIIATH B3aUMOCBS3b XUMHUYECKUX 3HAHHU C
MOHSATUSIMU U TIPEICTABICHUSAMU JPYTUX €CTECTBEHHO-HAYYHBIX TPEAMETOB JIJ1s1 00s1ee
OCO3HAHHOT'0 MOHUMAHUS MaTEPUAIBHOTO €IMHCTBA MUPA;

o CPOPMUPOBAHHOCTH YMEHHS TTPOBOJUTH PACUETHI: C UCIIOIH30BAHUEM TIOHSITHIA
«MaccoBas JOJIsI BEIIECTBA B PACTBOPE» U «MOJIIpHAsT KOHIIEHTPALUs»; MAacChl
BEIllECTBA WJIK 00bEMA rasza 1o U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE UIIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIMX B pEaKIMH BEIMIECTB; TEIJIOBOr0 3(derra peaxiuu;
3HAYEHMS] BOJOPOJHOIO IOKAa3aTessl PACTBOPOB KHUCJIOT W IIEJIOYEH C HU3BECTHOM
CTEIEHbIO JUCCOIMAIINN; MacChl (00bEMA, KOJIMYECTBA BEILIECTBA) MPOAYKTA PEaKIIHH,
€CJIM OJTHO M3 MCXOJIHBIX BEILIECTB JAHO B BUJE PaCTBOpA C ONPEACIEHHON MacCOBOM
JI0JIeH pacTBOPEHHOTO BEIIECTBA WIIH JaHO B U30BITKE (MMEET MPUMECH ); IO BBIXO/Ia
MPOAYKTa peakinu; OObEMHBIX OTHOIIICHUH T'a30B;



s COOPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENBHO IJIAHUPOBaTh U IMPOBOIUTH
XUMUYECKUN IKCIIEPUMEHT (MPOBECHUE PEAKIIM HOHHOTO OOMEHa, MOJATBEPKICHHE
Ka4EeCTBEHHOI'0 COCTaBA HEOPTaHMYECKHUX BEUIECTB, OMPENEICHUE CPEAbl PACTBOPOB
BEIIECTB C MOMOIIbI0 MHAMKATOPOB, M3yUEHHUE BIMSIHHS Pa3IUYHBIX (AaKTOPOB Ha
CKOPOCTh XMMHYECKON pPEaKLUHH, PEIICHHE 3KCIIEPUMEHTAIbHBIX 3aJady IO TeMaM
«Metamnb» u «Hemeramib») ¢ coOM0eHUEM MpaBWil OE30MaCHOTO OOpaIleHUs C
BEIIECTBAMH U JIa0OpATOPHBIM 000pYI0BaHUEM, POPMYIUPOBATH LIETh UCCIICIOBAHMS,
NPEACTaBIATh B Pa3Iu4yHOM (opMme pe3ysibTaThl HKCIEPUMEHTA, aHAIM3UPOBATH U
OLICHUBATh X JIOCTOBEPHOCTB;

o COOPMUPOBAHHOCTh YMEHHUI: COONIOAATH MpaBUja MOJIb30BAHUS XUMHUUYECKON
nocyoM u jabopaToOpHbIM O0OpyAOBaHWEM, OOpallleHus C BEIIeCTBAMH B
COOTBETCTBUM C HMHCTPYKIMSIMHU [0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, 3KOJOTHMYECKH LEJIECOO0Pa3HOr0 TOBEACHHS B OBITY W TPYAOBOU
JEATEIIBHOCTH B LEJSIX COXPAHEHHSI CBOETO 3I0POBbS, OKPYKAKOUIEH MPUPOIHOM
cpeabl W JOCTMKEHHMs €€ yCTOMYMBOIO PAa3BUTHA, OCO3HABaTb OIACHOCTH
TOKCUYECKOIO JEWCTBUS HA YKUBBIC OPTraHU3Mbl ONPEIEIEHHBIX HEOPTaHHUYECKUX
BEILECTB, NOHUMas cMbIci rokaszaress [IJIK;

e COOPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIIATH LEJICHANPABICHHBI IOUCK
XUMUYECKON MH(POPMALIMM B PA3IUYHBIX MUCTOYHMKAX (Hay4yHas M y4eOHO-Hay4Has
JauTepaTypa, cpeAcTBa MaccoBoil mH@opmaiuu, HTepHET U apyrue), KpUTHUECKU
aHaJIM3UPOBaTh XMMHUUYECKYI0 MH(OpMaIHIo, IepepadaTbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON y4eOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJanuecTBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbl Beero Kontpoabubie | [ipakTuyeckie o Ig;l::)d;ggz;;ezme
padoThI padoTbI pecypeb

Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOil XUMUM
11 [Ipeamer opranndeckoin XUMUH. Teopus crpoeHus 8

OopraHu4eckux coenuueHnii A. M. bytieposa
Hroro no pazueny 8
Pasnen 2. YrieBoaopoabl
21 [IpenenbHbIE YIIEBOJOPOIBI — aJTKaHBI, 5

LUKJIOAJIKAHbI
29 HenpenenbHbie yriieBogopoIbl: alKeHbBI, ATKATUCHBI, 14 1

QIKIHBI
2.3 ApoMaTHIECKHE YTIIEBOAOPOIbI (APECHBI) 8
24 [IpupoHbIE HCTOYHUKH YTIJIEBOIOPOIOB M MX 4

nepepaboTka
2.5 ["ajoreHnpou3BOJIHBIE YTIIEBOIOPOAOB 4 1
Wroro no pazueny 35
Paznen 3. Kuciaopojacoaepskanue oprannyeckie coeTuHeHust
3.1 Cnuptel. DeHon 11 1
32 KapOoHusbpHbIe COeTUHEHUS: allbJIeTU/Ibl U KETOHBI. 21 1

Kap6oroBbie kucioThl. CioxkHbIC YGUpHI. JKUphl
3.3 YrneBoasl 9 1
Wroro no pazueny 41
Paznen 4. A3oTcoaeprkaniue OpraHnyeckue coeTuHeHus
4.1 | AMHHBI. AMUHOKHCIIOTHL. benku 12 1 | 2
Wroro no pazueny 12
Pa3znea S. BbicokoMoJIeKYJIIpHbIE COeINHECHUS
5.1 | BpICOKOMOJIEKYIISIPHBIE COEAMHEHUS 6 | 1




HTtoro no pazueny

6

OBIHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 6
11 KJIACC
HamvenoBanue pasieo o KoJsnvecTBO 4acoB 3 (i )
HMEHOBAHU J1eJI0OB M TeM JIEKTPOHHbIE (IIM(POBbHIE
Ne n/n NpOrpamMmal Beero Konrtposnbnbie | IIpakTHYeCKHE | o5ha30patensHbie pecypebl
padoThbI padoThI
Paznen 1. TeopeTuueckue 0CHOBBI XUMHH
Crpoenue atoma. [lepuoandeckuii 3aKoH U
11 Ilepnonnueckas cucreMa XMMHUYECKUX 9
sneMeHToB . 1. Menneneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1
BEIIIECTB
1.3 XUMHUYECKUE PEaAKIIHH 19 1 3
Hroro no pazaeny 39
Paznen 2. Heoprannyeckasi XumMusi
2.1 Hemeraminsl 31 1 3
2.2 MeTauibl 23 1 2
Htoro no pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl MO3HAHUS B XUMUU. XUMUS U 9
' JKU3Hb
Hroro no pazaeny 9
OBHIEE KOJIMYECTBO YACOB I10 102 4 8
I[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

ol1.I". Octpoymos, O.C. I'abpuensa «Xumus. 10 kmace» [IpoduibHbIil ypOBEHb.
N3narensctBO «IIpocBemenue»

ol1.I". Octpoymos, O.C. I'abpuensin «Xumus. 11 knace» [IpodunbHbIi ypoBEHb.
N3narensctBO «IIpocBenienne»

eEpemun B.B., Ky3semenko H.E., JIpo3nos A.A., Jlynun B.B. Xumus.
Yrny6néunsiit yposenb. 10 knacc M3parensctBo dpoda

eEpemun B.B., Ky3smenko H.E., JIpo3noB A.A., Jlyaun B.B. Xumus.
Yrnyonéunsiit ypoBenb. 11 kinace U3parensctBo Hpoda

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
eT"abpuensn O.C., OctpoymoB N.I'. Xumust 10-11 knmaccel: MeToaudeckoe
nocobue s yuutens ([IpopunbHbiii ypoBens). U3narenbctBo « MHEMO3MHAY

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NHTEPHET

o Xumusi XuMudecKkas Hayka U 00pa3oBaHUE B
Poccuu http://www.chem.msu.su/rus

o Xumus u Kuszuap — XXI Bex http://www.hij.ru

e[ azeta «XuUMUSD» U CalT I yUUTENS « 5 oy Ha ypok
xumum» http://him.1september.ru

eChemNet: moptan QpyHIaMEeHTaTbHOTO XUMHYECKOTO
obpazoBanmst http://www.chemnet.ru

o AIIXUMUK: caiit JL.FO. AnmkGepooii http://www.alhimik.ru

¢ OCHOBBI XUMUU: 00pa30BATEIbHBIA CAUT JIJIs1 HIKOJLHUKOB U CTYJIEHTOB
http://www.hemi.nsu.ru

o Xumus B OTKphITOM KoJutemke hitp://www.chemistry.ru

eWebFElements: oHnaitH-ClIpaBOYHUK XUMHYECKUX JIEMEHTOB
http://webelements.narod.ru

eBupTyanbHas xumudeckas mkoia http://maratakm.narod.ru

e3aHMMarenbHas XuMus: Bce o metasuiax http://all-met.narod.ru

e Mup xumun http://chem.km.ru

e Kouteknusa «EcTecTBEHHOHAaYYHBIE SKCITIEPUMEHTBDY: XUMHUS
http://experiment.edu.ru

o XUMHUS 1JIs1 BCEX: WIUTIOCTPUPOBAHHBIE MaTepUabl 1Mo OOLIEH, OPraHMueCKOn U
Heopranuueckor xumun http://school-sector.relarn.ru/nsm/

e DJIeKTpOHHas OMOIMOTEKa 1Mo XUMHH B TexHukehttp://him.1september.ru

e[lepuonnyeckas cuctema anementoB http://periodictable.ru/

ePeriodic Videos http://periodicvideos.com/

e MuHepalisl ¥ TOpHBIE Toposl hitps://catalogmineralov.ru/mineral/
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