MynununansHoe OrmKeTHOE 001eodpazoBarenbHoe yupexaenue Koabckoro paiiona
Mypmanckoii o6nactu «IlymHoBckas cpeansist 001eo0pa3oBaTenbHas KO
(MBOY «Ilymnosckas COILI)

IIpuno:xkenue k OCHOBHOI 00pa3oBaTENbHON
IporpamMme CpeHero oo1ero oopa3zoBaHus,
yTBepkAeHHOU npukazoM Ne231 ot 31.08.
2023r.

PABOYAAS ITPOI'PAMMA
0 XUMHH

10 - 11 kaacce
(0a3oBbIii YPOBEHD)
CPOK peajM3anuu — 2 roaa

2023/2024 y4eOHbIi TOJ

[Iporpammy pazpaboraina
IIInnosckas Ceetiana ['eHHagbeBHA
YUUTENb XUMHUHU

[Iporpamma paccMoTpeHa Ha METOAUYECKOM
00bEIMHEHUH YUUTENIECH €CTECTBEHHO-
MaTEMaTUUECKOT0 [IUKIa

ITpotokoin Nel ot 25.08.2023r.

[Iporpamma npuHsTa Ha NE1aroru4ecKOM COBETE
IIpotokos Ne 1 ot 29.08.2023r.

H.1. Ilymnoii 2023 r.



IHosicHUTEIbHAA 3alIHCKA

[IporpaMma Mo XuMHUM Ha yPOBHE CPeHETO 00IIero 06pa3oBaHUs COCTaBICHA Ha OCHOBE:!
- ®enepanpHOro 3akona oT 29.12.2012 r. Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit Denepanmm;
- denepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENbHOIO CTAaHAApPTa CPETHETr0 OOIIero 0Opa3oBaHUs,

YTBEPKICHHBIM TTpuka3oM MuHoOpHayku oT 17.05.2012 Ne 413 (¢ u3MEHEHUSIMH U TOTIOTHEHUSIMH )

- @enepanbHOl 00pa30BaTENbHON MPOrpaMMBbl CpelHEero oOIIero o0pa3oBaHMs, YTBEPKIECHHON

npuka3zoM Munnpocsemenus Poccun ot 18.05.2023 Ne371;

- ®enepanbHOl paboyeil mporpaMMBbl CpeHET0 001Iero oopa3oBanus npeameTa «Xumus» 1 10 —

11 xmaccoB (6a30BBI YPOBEHB);

- OcHoBHO# 00pa3oBaTenbHON POrpaMMBbl cpenHero odmiero obpazoBanuss MbBOY «I1YuHoOBCKas
COL».
YMK no xumun st 10 — 11 xmaccoB 'abpuenan O.C., Octpoymos U.I'. u ap.
CoriacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEeJSIMH HM3YyUYCHHUs TpeaMeTa «XHMHsS» Ha 0a30BOM

YPOBHE SIBJISIFOTCS:

(hopMUpOBaHHE CHUCTEMBI XUMHUYECKHX 3HAHMNA KaK BayKHEHINEH COCTABISIONIEH E€CTECTBEHHO-
Hay4YHOU KapTHHBI MHPA, B OCHOBE KOTOPOM JIeXkKAT KIIFOUEBbIC MOHATHSA, PYHIaMEHTAIbHBIC 3aKOHBI
U TEOpPUHU XUMHHU, OCBOCHHME SA3bIKA HAYKH, YCBOCHHME M IOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IIEHNIT MUPOBO33PEHUYECKOTO0 XapakTepa, O3HAKOMJICHHE C HUCTOPHUEH UuX pa3BUTHI U
CTaHOBJICHHUS;

(dhopMUpOBaHUE U Pa3BUTHE MIPEJCTABICHUN O HAYYHBIX METOJaX IMO3HAHUS BEUIECTB M XUMUYECKUX
peakiuii, HEOOXOAMMBIX [UIsi MPUOOPETeHUs YMEHHH OPHEHTUPOBATHCSI B MHpPE BEIIECTB U
XUMHUYECKHUX SBJICHUM, UMEIOLUX MECTO B IIPUPOJE, B IPAKTUUECKOU U MIOBCEIHEBHOM KU3HH;
pa3BUTHE YMEHHUH M CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HaOMIOJEHHEM M OO0BSICHEHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJII0IEHHEM TPaBUII 0€30MaCHOTO OOpAICHHS C BEIIECTBAMH.

B cBsi3u ¢ 3TUM mpu M3ydeHUH mpeaMeTa «XUMHS» JTOMHHHUPYIOIIEe 3HAUYeHUE NMPHOOPETAIOT TaKue
3aa4M, KaK:

ajanranus 0oO0ydYaromMXcsi K YCJIOBHSM JAMHAMHUYHO pa3BHBAIOIIETocss MHUpa, (popmupoBaHue
UHTEJJICKTYyallbHO  Pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpPa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSATEJIbHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX »XU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHEM;

¢dopmupoBaHre y OOYydYaIOMIMXCSl KIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHI), WMEIOIINX
YHHUBEpPCAJIbHOE 3HAYEHHWE JUIsl Pa3IMYHBbIX BHUJOB JIEATENBHOCTH: pEUIeHMs MpoOieM, IOMCKa,
aHanm3a U 00paboTku WHPOpMAIUU, HEOOXOTUMBIX [UIsI MPUOOPETEHHUS OMbITa JIEATEIbHOCTH,
KOTOpasi 3aHMMaeT Ba)XHOE MECTO B IO3HAHMM XUMHUH, a TaKkKe JUIsl OLEHKH C MO3ULUN
HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHYECKHX TPOIECCOB Ha
OpraHM3M YeJIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE IMO3HABATEIbHBIX WHTEPECOB, HMHTEIIEKTYalIbHbIX W TBOPUYECKUX CIIOCOOHOCTEH
o0yyaromuxcs: CIOCOOHOCTH CaMOCTOSATENIbHO NpuoOpeTaTh HOBBIE 3HAaHUS 10 XHMUHU B
COOTBETCTBUM C KU3HEHHBIMHU IOTPEOHOCTSAMH, HCIOIb30BaTh COBPEMEHHbIE HH(POpPMAIMOHHBIE
TEXHOJIOTHH JUIS TIOWCKa M aHaIM3a y4eOHOW M Hay4YHO-MOMYJISIpHON MH(OpMAMU XUMHUYECKOTO
COJIepKaHUs;

dbopMHUpOoBaHWE W pa3BUTHE Y OOYYAIOUIMXCS ACCOIMATHBHOTO M JIOTMYECKOTO MBIIUICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, aKKYpaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH,
MIpY TUTAHUPOBAHUHU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIHTaHHE Yy OOydaromuxcs yOeKIEHHOCTH B T'yMaHHCTUYECKOW HANpaBICHHOCTH XHMHUHU, €€
BAXHOM POJIM B pELIEHUH TIOOAIBHBIX MPoOJeM paluoOHaIbLHOTO MPHPOJONOIB30BaHUS,
MIOTIOJTHEHNUSI DJHEPreTUYECKHX PECYPCOB M COXPAHEHHUS IPHUPOJHOTO PAaBHOBECHUS, OCO3HAHUS
HE00X0UMOCTH OEpe’KHOT0 OTHOIIEHHUS K MPHUPOJIE U CBOEMY 3[I0POBBIO, a TaKXKe MPHOOpEeTEeHUs
OMbITa MCMOJIB30BAHMS TMOJYUYEHHBIX 3HAHUW JJI1 HPUHATHS TPAMOTHBIX PEIICHUNW B CHUTyalUsX,
CBSI3aHHBIX C XUMUYCCKUMH SIBIICHHSIMHU.

MecTo y4eOHOro nmpeaMeTa B y4eOHOM IVIaHe HIKOJIbI



OO0mee 4ncino 4yacoB, OTBEAEHHBIX JUIS M3Y4YEHHS XHUMHUH, Ha 0a30BOM YPOBHE CpEIHEro OOIIero
oOpa3zoBanusl, cocTaBisger 68 yacoB: B 10 knacce — 34 vaca (1 gac B Heaemnto), B 11 knacce — 34 yaca (1 yac B
HEJICITIO).

| Conepskanue 06y4eHus
10 KJIACC
Opraanyeckasi XuMus

TeopeTnyeckne 0CHOBbI OPraHU4eCKO XUMUH

[Ipenmer opraHMyecKkoil XUMHUM: €€ BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYEHHE B IIOJYYEHUU HOBBIX
BELIECTB M MarepuasioB. Teopusi cTpoeHHs opraHudeckux coenuHeHudt A. M. BytiepoBa, e€ ocHOBHbIE
nojoxeHus. CTpyKTypHble (GOpMyIIbl OpraHMUeCKuX BelecTB. ['omosorus, nzomepus. XuMU4eckas CBs3b B
OpPraHMYECKUX COEAUHEHUSAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenne o KiIacCUpUKAMM OpPraHUYECKUX BemecTB. HoMeHkIaTypa OpraHMYecKHX
COEIUMHEHUHN (cucTeMaTuyeckas) W TpUBHAJIbHBbIE HAa3BaHUS BAXKHEHWIIMX NPEACTaBUTENEH KJIacCoB
OpPraHUYECKUX BEILECTB.

OKCIepUMEHTAIbHBIE METObl U3YUYEHMsI BEIIECTB M MX MPEBpPALECHHUI: 03HaAKOMJIEHUE ¢ oOpa3uamu
OpPraHMYECKUX BEILECTB U MaTepHallaMU Ha UX OCHOBE, MOJAEIUPOBAHUE MOJIEKYJ OPIraHUYECKUX BEILECTB,
HaOJII0JIEHNEe M OMNMCAHHWE JEMOHCTPALMOHHBIX OIBITOB MO NPEBPAIICHUIO OPraHUYECKHX BEUIECTB IPU
HarpeBaHuM (IJIaBJieHHe, OOyTIMBaHUE U TOPEHHE).

Yraesoaopoasl

ATKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psAx. MeTaH M 3TaH — MPOCTEUIINE NPEACTABUTEIN
QJIKAHOB: (PM3NYECKHE M XUMHUYECKUE CBOWCTBA (peaKkIy 3aMeIIeHHsI M TOPEHUs ), HaX0XKICHHE B IPUPOJIE,
IIOJIyYEHUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUH psii. OTWIEH M TMPONWJIeH — MpocTeiliune
OpeACTaBUTENIM  alKeHOB:  (U3MYEeCKMe UM  XUMHMYECKHe CBOWMCTBAa  (peakuuu  TUAPUPOBAHMA,
raJIor€HUPOBAHMUS, THIpaTallii, OKUCIEHUS U MOJIMMEpPHU3allin), OIy4eHUE U IPUMEHEHUE.

Anxanuensl: Oyrtanuen-1,3 um merunOytaaueH-1,3: cTpoeHue, BaKHEHIIME XMMHUYECKHE CBOMCTBa
(peakuus nonuMepusanun). [lonyueHrne CHHTETUYECKOTO KayuyyKa U pe3UHBI.

AJKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHHs, TOMOJIOTMYECKMH psl. ALETWIEH — NpOoCTeHIIni
NpeACTaBUTEINb AIKMHOB: COCTaB, CTPOCHUE, (PU3MUYecKre U XUMUIECKHE CBOUCTBA (PEaKIUU TUAPUPOBAHHS,
raJloreHUPOBaHUs, TUIPATALlUK, TOPEHUS ), TOJTyYeHHE U TPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHne, GU3NIECKUE M XUMHUYECKHE CBOICTBA (PeaKIuy raJloreHUPOBAHUS
U HUTPOBaHMA), TMOJIyY€HHE W TNpUMEHEHHWe. Tonyon: cocmas, cmpoeHue, Guauyeckue u Xumuueckue
ceolicmea (peakyuu 2an02eHUpPOBAHUS U HUMPOBAHUS), NOAyYyeHue u npumererue. TOKCUYHOCTb apeHOB.
I'enernyeckas cBsA3b MEXKAY YIJIEBOJOPOJAMH, IPUHAIJIEKAILNMHI K Pa3IMUHBIM KJIaccaM.

[IpupoaHBIe HCTOYHHUKH YTIEBOAOPOAOB. [IpuponHblii Ta3 u nmomyTHeIe HeTsHBIE ra3el. Hedts u e
npoucxoxaeHue. CrocoObl nepepaboTkM He(TH: MEperoHkKa, KPeKUHI (TePMUYECKMH, KaTaIUTHYECKUil),
nuponu3. [IpoaykTel mepepaboTKH HEPTH, UX NPUMEHEHHE B TPOMBIIUICHHOCTH W B ObiTy. KameHHBIi
yroJib ¥ MIPOAYKTHI €ro nepepaboTKH.

OKCIepUMEHTAIbHBIE METObl U3YUYEHMsI BEIIECTB M MX MPEBPALEHUI: 03HaAKOMJIEHUE ¢ oOpa3uamu
IUIACTMACC, KaydyyKoB U pe3uHbl, Koutekuuu «Hedptb» u  «Yrompy, MoaenMpOBaHUE MOJEKYJ
YIJIEBOJOPOAOB M TaJOT€HONPOU3BOAHBIX, MPOBEICHHE MPAKTUYECKOW paOOThI: MOJIYYEHHE STHICHA U
U3y4YEHHUE €r0 CBOMCTB.

Pacuérnurie 3amaun.

Bbruncnenuss mo ypaBHEHUIO XMMHYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO
BEUIECTBA WJIM MPOJIYKTa PEaKIUH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIIECTB WU NMPOJYKTOB PEAKIHH).

Kuciopoacoaep:kamue opraHu4eckie coeJHHeHUs

[IpenenbHple OJHOATOMHBIE CHUPTHL. METaHON M 3TaHON: CTPOEHHE, (U3MUECKHEe U XUMUYECKHE
CBOICTBa (peakUuu ¢ aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOJOPOIaMu, TOpEeHKE), IpuMeHeHue. BogopoaHsie
CBSI3M MEXKIY MOJIEKYJIAMH CIIUPTOB. J[eliCTBUE METAHOJIA U ATAHOJIA HA OPIaHU3M UYEJIOBEKa.

MHOroaTOMHBIE CHUPTHL. DTWICHTIUKOIb W TIHWIEPUH: CTPOCHHUE, (U3NUECKUE W XUMUYECKHE
CBOWCTBa (B3aMMOJIEHICTBHE CO ILEIOYHBIMU METallaMH, KadeCTBEHHas peaklus Ha MHOTO0aTOMHBIE
cnupthl). JlelicTBre Ha OpraHu3M yesnoBeka. [IpruMeHenne rmuneprta u 3TUICHTITUKOJIS.

@deHoJI: CTpOEHHE MOJIEKYJNbl, (U3MYeCKHMe W XuUMHuYeckue cBoiicTBa. TokcuuHOCTh (eHona.
[Mpumenenne peHomna.




Anpaeruaipl U xemownsl. DopManblIerul, aleTalbIeru: CTPOeHUe, (U3MUYECKHe U XUMHUYECKHE
CBOWCTBA (PEaKIIMU OKHCIICHUSI U BOCCTAHOBIICHHS, KAYECTBEHHBIE PEAKIUH), TIOJTYYECHUE U TPUMEHEHHUE.

OOHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTHl. MypaBbHHAsI U YKCYCHasl KUCIIOTBI: CTPOCHHE,
¢u3nueckne W XMMHUYECKHE CBOMCTBa (CBOWCTBA, OOIIME I Kiacca KHUCIOT, PEaKIus dTepuHUKaINH),
nojyueHue U npumeHenue. CTeapruHOBas M OJIEMHOBAsS KUCIOTHI KaK MPEACTaBUTEIHN BBICIIUX KapOOHOBBIX
KUCJIOT. MBlTa Kak COJTM BBICIINX KapPOOHOBBIX KUCIIOT, X MOIOIIEE JACHCTBHE.

Crnoxuble 3(Quppl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cioxxHbiX 3¢upo. JKupHI.
I'mpponus xupos. [IpuMeHeHne kupoB. bruosiornaeckas poib KUPOB.

YrneBoabl: cocTaB, Kiaccu(uKanus yYriaeBoAOB (MOHO-, IW- M Tonucaxapuabl). [mokoza —
NpOCTEHIINN MOHOCAaxXapua: OCOOEHHOCTH CTPOEHHUSI MOJEKYJbl, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBa
(B3ammopetictBue ¢ tuapokcuaom wmeau(ll), okmcieHne aMMHMadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bl), HAaXOXKJICHHE B TPHUPOJE, NMPUMEHEHHE, OHOIOTHYecKas pOJb.
®ortocunTte3. PpykTo3a Kak H30Mep TIIOKO3HI.

Kpaxman u nemmono3a kak nIpupoaHbie monuMepbl. CTpoeHue Kpaxmalia U HeJUTIoNI03b6l. OU3nuecKkue
U XUMUYECKUE CBOMCTBA Kpaxmaia (THAPOIIN3, KaYeCTBEHHASI pEaKIUs C HOJIOM).

DKCIepUMEHTAJIBHBIE METO/Ibl U3yYeHHS BEUIECTB M UX MPEBPAIICHUN: MPOBEACHUE, HAOIIOICHUE U
OIMCaHUe JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CITUPTOB
(okucnenne srtaHona okcugoM Meau(ll)), MHOroaToMHbBIX CHUPTOB (B3aUMOJEHCTBHE TIJIMILEPHUHA C
ruapokcuaom  wmeau(Il)), ampmerumoB (OKUCIEHHE aMMHMAYHBIM —pacTBOpoM okcuaa cepebpa(l) u
ruapokcunom wmeau(Il), B3ammopeiicTBhue Kpaxmana ¢ HOAOM), TPOBEACHHE MPAKTHYCCKOW pPabOTHI:
CBOICTBa pacTBOpa YKCYCHOM KHCIIOTHI.

PacuérHsble 3amaum.

Bolunicnenuss mo ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WJIM TMPOAYKTa PEAaKIMU MO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO W3 MCXOIHBIX
BEIIECTB MU MPOAYKTOB PEaKIIUH).

A3oTcozepikalye OpraHuuecKue COeTMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHndeckue coeanHenus. duznueckue 1 XMMHUYECKHUEe CBOMCTBA
AMHHOKHCIIOT (Ha puMepe TiuipHa). bruonornyeckoe 3HaueHHEe aMUHOKUCIIOT. [lenTup.

benkn xak mpupojHBbIE BBICOKOMOJIEKYJSApHBbIE cOoeAuHEeHMs. llepBuuHas, BTOpUYHAs U TpETHUYHAs
CTpyKTypa OenKoB. XMMHUYECKHE CBOWCTBA OEJIKOB: T'MAPOJU3, ACHATypalus, KaYeCTBEHHbIE PEAKIMM Ha
OeNKH.

DKCcIepUMEHTaIbHBIE METOJbl M3YYCHHs BEIIECTB W HMX IpEeBpallleHUil: HAOIIOJACHHWE U ONMUCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalys OSJIKOB MPH HArpeBaHHUHU, [[BETHBIC PEaKIUN OEIKOB.

BbicokoMo1eKy IsIpHbIE COeTMHEHUsI

OcHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCTUHEHHI: MOHOMEp, TOJUMED, CTPYKTYpHOE
3BEHO, CTENEHb IOJIMMEpPU3AllUK, CpenHss MoJeKyspHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COETMHEHHUH — MOTUMEpU3alis U MOTUKOHICHCAIIUS.

DKCcIepUMEHTaIbHBIE METO/IbI U3YUYeHHUsI BEUIECTB U WX MPEBPAIICHUI: 03HAKOMIIEHHE C 00pa3lamu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyIyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmzamusi MeXmnpeaMETHBIX CBsi3ed TMpH  HM3yYeHUH oOpraHuyeckod xumuu B 10 Kiacce
OCYILECTBIISICTCSI Yepe3 HCIIONb30BaHUE KaK OOIIMX E€CTeCTBEHHO-HAYYHBIX IOHATUH, TaK M TOHSATHA,
SBIISIOIIMXCS. CHCTEMHBIMU I OT/IEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbIC TIOHATHS: SBICHUE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJ1accu(UKaIus, MepruoJUIHOCTb, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEIMPOBAHNUE.

dwusnKa: MaTepus, YHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHbB, BEIIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKHE BETUYMHBI H €IUHUIIBI UX U3MEPEHUSI.

Buonorus: xinerka, opranusm, 6uocdepa, 0OMeH BEIIECTB B OpraHusMe, (poTOoCHHTE3, OHOIOTHIECKH
aKTHBHBIC BelIecTBa (OCIKU, YTIAEBOABL, KUPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOIBI, TIOJIE3HBIE UCKOTIAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorusa: mUIIEBbIE NPOAYKTHI, OCHOBBI PpAlMOHATBHOTO TMUTAHUS, MOIOLINE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE TPeTapaThl, MaTepHaIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC
OO0uasi 1 HeOpPraHuvecKkass XMMUS
TeopeTnyeckne 0CHOBbI XUMHUH



XuMuYeckuil 3neMeHT. AToM. Sapo aToMa, M30TOMBL. DIEKTPOHHAs 000J0YKa. DHEpPreTU4ecKHe
YPOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d- anemeHTbl. OCOOCHHOCTH PaCIPE/ICIICHUS YICKTPOHOB
1o OpOUTANIIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(DUTYpaIUs aTOMOB.

[Iepnonnueckuit 3axkoH u Ilepumonmueckass cucrtema xummdeckux viemeHTtoB J[. M. Menneneesa.
CBs3b nepuoandeckoro 3akoHa u [lepuoanueckoil cucremsl xumudeckux 3meMeHToB /. 1I. Menneneesa ¢
COBPEMEHHOU Teopuel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB IO TPyMHrnaM M MepuojaaM. 3HaueHUE MEPHUOAHMYECKOTO
3aKOHa B Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XUMHUYecKass CBsI3b. BHIbI XMMHUYECKOl CBS3M (KOBaJICHTHAs HETMOJIIpHAs U
MOJISIpHAs, WOHHAS, MeTaJuTudeckas). MexaHu3Mbl OOpa3oBaHMsI KOBAJICHTHOW XHMHUYECKOM CBS3U
(oOMeHHBIH M JOHOPHO-aKUENTOpHBIN). Bomopomnas cBs3b. BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTD.
Crenenb okucienus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSTHCTBA COCTaBa BEILECTBA.
Tunel KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonsiTue 0 AUCHEpCHBIX cucTeMax. MICTUHHBIE M KOJTOMAHBIE pacTBOPBI. MaccoBas 1011 BEUIECTBA B
pacTBope.

Knaccudukanuss HeopraHmdeckux coequHeHuil. HomeHknaTypa HEOpPraHWYeCKHX BEIIECTB.
'eneTndeckast cBsi3b HEOPraHUYECKHUX BEIIECTB, MPUHAUISKAIUX K PA3TUYHBIM KJIaCCaM.

Xumunyeckas peakuus. Kiaccuduxaiuss XUMHUYECKHX PEaKIMii B HEOPTaHUYECKOM M OpPraHUYecKOM
XUMUHU. 3aKOH COXpPaHEHUs! MacChl BEIIECTB, 3aKOH COXPaHEHUS U MPEBPAIICHUS SHEPTUH MTPU XUMUYECKHUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3lUYHBIX (hakTopoB. OOpaTHMbIe peakiuu. XUMUYIECKOe
paBHOBecue. DaKTOPBI, BIUSAIOIINE HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipuniun Jle [latense.

OnektponuTrueckas auccouuanus. CuibHbIe U clladble 3IeKTpoiuThl. Cpena BOIHBIX PacTBOPOB
BEILECTB: KUCasl, HEUTpaabHas, IIETOYHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIC PEAKIIUHU.

DKCrepUMEHTAIbHBIE METOJbl HM3yUeHHUs BEIIeCTB M WX TMPEBpalleHUN: JEeMOHCTpaIus TaOJuIl
«llepuognyeckas cucrema xuMmuueckux daemeHTtoB JI. WM. Menneneesa»y, wusydeHue Monenen
KPUCTAJUTMUECKUX PEHIETOK, HAOIIOJeHHEe U ONUCAaHUE JIEMOHCTPAIMOHHBIX U JIaOOpaTOPHBIX OMBITOB
(paznoxeHue nepoKcuia BoJIOpoIa B MPUCYTCTBUM KaTaau3aTopa, ONpeIeIeHHE CPeibl PACTBOPOB BEILIECTB
C TTOMOIIIbI0 YHUBEPCATHLHOTO UHINKATOPA, PEaKIIMd HOHHOTO 0OMEHa), TPOBECHHE MPAKTUYECKO paboThI
«BnusiHre pa3nuYHBIX (GAKTOPOB HA CKOPOCTh XUMHUYECKOHN peaKIum.

Pacuérnbie 3agaun.

Pacuérel o ypaBHEHHSIM XUMUYECKUX PEaKLUid, B TOM YHUCIIE TEPMOXUMHUECKHE Pacu€Thl, pacuéThl C
MCIIOJIb30BAHUEM TOHATHUS «MACCOBAasi JOJIS1 BEILIECTBAY.

Heopranunueckasi xumust

Hemerannsl. Ilonoxenne HemeramnoB B Ilepmonnueckoid cucteme xumuueckux snementos JI. WM.
MenzeneeBa M OCOOEHHOCTH CTpOEHMsSI aToMoB. (DU3NYECKHE CBOWCTBA HEMETAJUIOB. AJIOTPONHUS
HEMeTaJuIoB (Ha IpUMeEpPe KUCI0poa, cephl, hochopa u yriiepoaa).

XVUMUYECKUE CBONCTBA BaXKHEHIIMX HEMETAJUIOB (TaJlOTEHOB, Cephl, a30Ta, ¢docdopa, yriepona u
KPEMHHUS) U UX COSAMHEHUH (OKCHIOB, KUCIOPOACOACPKAIINX KUCIOT, BOJOPOIHBIX COSTUHEHHIA).

[IprMeHeHne Ba)XHEUIINX HEMETAIIOB U UX COCIUHEHU.

Meramnsl. Ilonoxenune wmeramwmoB B Ilepuoanueckoil cucreme xumuyeckux siemeHtoB J[. W.
MenpeneeBa. OCOOEHHOCTH CTPOCHHS DJICKTPOHHBIX 000J0YEK aTOMOB MeTayioB. OOmme (uzmueckue
cBoMcTBa MeTauioB. CIUIaBbl METAJJIOB. DJIEKTPOXUMUYECKUN sl HAPSHKEHUI METaIIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIIUX METAJIOB (HATPHUM, KaJIU, KaJdbllMi, MAarHUN, AJIIOMUHUHN, IIUHK,
XpOoM, KeJe30, Me/ib) U UX COCTUHEHUII.

OO61mue crocoOb! NoIy4YeHUs! MeTauIoB. [IpruMeHeHne MeTamioB B ObITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIE METOJIbl H3YYEHHUs BEUIECTB M MX MPEBPALLECHUN: H3y4YEHHE KOJUIEKIUU
«Metamiel U CIUIaBB), OOPA3I[OB HEMETAIIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a7ad, HAOIIOJACHHE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJECHCTBUE TUIPOKCHIA AIOMUHHUS C
pacTBOpamMu KUCIOT U IIeJ0Yei, KaueCTBEHHbIE PEaKlMi Ha KATHOHBI METAJJIOB).

Pacuérnbie 3agaun.



Pacuérel Maccel BemiecTBa MM 00bEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIH
00BEMY OJTHOTO M3 YYacTBYIOIIMX B PEaKIMU BEIIECTB, pacd€Tbl Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
IPOAYKTOB PEAKINH, €CIIH OAHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Ponp xuMum B obecrieueHNH 3KOJIOTMYECKOM, SHEPreTHUYecKoil U MUILEeBOW Oe30MacHOCTH, Pa3BUTUH
MeauluHbL. [IoHATHE 0 HAyYHBIX METO/AX MO3HAHUS BEILIECTB M XUMUYECKUX PEAKIIHI.

IIpencraBiaenns o0 OOIMMX HAYYHBIX HPUHIUIIAX POMBIIUIEHHOI'O NOJTYYEeHUs BXKHEHIINX BEIIECTB.

UYenoBek B MUpE BELIECTB U MAaTEPHUAJIOB: BaXKHEHUILINE CTPOUTENIbHBIE MaTepUalIbl, KOHCTPYKIIMOHHBIE
MaTepuabl, KPacKH, CTEKJIO, KEpaMUKa, MaTepHalibl JAJIs dJIEKTPOHUKU, HAHOMATEPHAIIbl, OPTaHNYECKUE U
MUHEpaIbHBIC yI0OpEHUS.

XuMHus W 370pPOBbE YEIOBEKA: IIPABWJIA HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENapaToB, IpaBuia
0€301acHOT0 UCIOJIb30BAHUS MTPENapaToB ObITOBONM XUMUHU B TTOBCETHEBHON KU3HU.

MexXnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeaMeTHBIX CBsI3ed NpU M3ydeHHMM 00led M HeopraHumdeckoil xumuu B 11 kiacce
OCYILECTBIISICTCSI Yepe3 MCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYUHBIX IOHATUH, TaK M IOHATHM,
SIBJISFOIIMXCS] CHCTEMHBIMHM ISl OTAEIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTeCTBEHHO-HAay4YHbIE MOHATHS: Hay4HbIM (akT, runoresa, 3aKOH, TEOpHs, aHaIU3, CHHTES,
KJIaccu(UKaIMs, IEPUOINIHOCTD, HAOIIOIeHUE, SKCIIEPUMEHT, MOACITUPOBAHNE, H3MEPEHHE, SIBIICHHUE.

®usuka: MaTepus, DSHEPIrHUs, Macca, aTOM, DJEKTPOH, MPOTOH, HEWTPOH, HOH, H30TOI,
PaZMOaKTUBHOCTh, MOJIEKYJA, SHEPTeTHYECKHI ypOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE
BEIIECTBA, (hU3NUYECKHE BETMUUHBI U €AMHUIBI UX U3MEPEHHs], CKOPOCTb.

Buonorus: kneTka, opraHusm, 3KocucTeMa, onocdepa, MaKpo- U MUKPOIJIEMEHTHI, BUTAMUHBI, 0OMEH
BELIECTB B OPTaHU3ME.

I'eorpa¢usi: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOINIUBO, PECYPCHI.

TexHosornsA: XuUMHUYECKas INPOMBIIUIEHHOCTb, METAJUIypPIHs, IPOU3BOJACTBO  CTPOUTENBHBIX
MaTepHajoB, CEIbCKOXO3HCTBEHHOE IPOU3BOJICTBO, THIIEBasi MPOMBIIUIEHHOCTh, (apMaleBTUIecKas
IIPOMBIIIEHHOCTb, IPOU3BOJACTBO KOCMETHUYECKHX IPENAapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AIEKTPOHHAS IPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHUH.

II. TlnaHupyemble pe3yabTAaThl OCBOCHHS YU€OHOT0 MpeaMeTa
JINYHOCTHBIE pe3yJibTaThI

TPaXIAHCKOE - O0CO3HaHHUSl OOYYAIOIIUMHKCS CBOMX KOHCTUTYHIHOHHBIX TpaB W OOS3aHHOCTEH, YBaKEHHS K
BOCIIUTaHUE: 3aKOHY U IIPABOIIOPSAKY;
- MpPEICTaBJICHUS O COLUAIBHBIX HOPMax M TPaBWIAX MEXJIWYHOCTHBIX OTHOIICHUH B
KOJIEKTUBE;

- TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NESATEIBHOCTU MPH CO3JAHUU YYEOHBIX IPOEKTOB,
pelIeHNN Y4eOHBIX M TO3HABATENbHBIX 33/1a4, BBIOJHEHUH XUMUYECKUX IKCIIEPHUMEHTOB;

- CIOCOOHOCTH MMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY ¥ apTyMEHTHI JPYTUX TpH
aHAJIM3€e PA3INYHBIX BUJOB YUEOHOH EATENbHOCTH;

MNaTpUOTUYCCKOC - HICHHOCTHOI'O OTHOIICHUA K UCTOPUICCKOMY M HAYYHOMY HACJIICAUTIO OTEYECTBCHHOM XHUMUH,
BOCIIMTAHHUC! - YBAXXCHHS K INPOLECCY TBOPUCCTBA B obnmactu TCOPUU U MPAKTUYICCKOI'0 IMPUMCHCHUSA XUMUU,
OCO3HaHug TOro, 4YTO MOOCTHMIXKCHUA HAYKHW €CTb PpE3yJbTaT JIUTCIIbHBIX Ha6HIOI[eHI/II71,
KPOIIOTJIMBBIX OKCIICPUMEHTAIBHBIX ITOMCKOB, ITIOCTOAHHOTO Tpyaa y‘-IéHI)IX " IMPAKTHUKOB;

- HHTCPECA U NMO3HABATCIbHBIX MOTHBOB B IIOJIYUYCHUH U MOCICAYIOIICM aHAIN3C I/IH(l)OpMaLII/II/I 0
HCPCaAOBBIX TOCTHIKCHUAX COBpeMCHHOﬁ OTEYECTBEHHOMN XUMUH,

AYXOBHO- - HDAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O IMTOBCICHU A,
HPaBCTBCHHOC - CHOCOOHOCTH OIICHUBATL CUTYyalluH, CBA3AHHBIC C XMUMHUYCCKHUMU ABJICHUAMHU, U MPUHUMATH
BOCIIMTAHUC! OCO3HaHHBIC PEHICHUA, OPUCHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IEHHOCTU,

- TOTOBHOCTH OIIEHUBaTh CBOE TIOBEJEHHE M TIOCTYNIKM CBOWX TOBApHWINEH C TO3HWIHN
HPaBCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHHUE MOCICACTBUI 3TUX MOCTYIKOB;

(husnyeckoe - TOHUMaHMS LEHHOCTEH 3J0pOBOr0 H 0e30MmacHOro o0pasza KHU3HH, HEOOXOIUMOCTH
BOCITUTAHUE, OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PH3HYECKOMY M IICHXUYECKOMY 3/I0POBBIO;
(dhopMupoBaHUE - coOIOZIeHHUS TIPaBMIT 0€30ITaCHOTO OOpAICHIS C BEIIECTBAMH B OBITY, TOBCEAHEBHOM JKU3HU U
KYJIBTYPbI B TPYIOBOH JeSITENBHOCTH;

3I0POBbS M | - MOHUMAaHUS [[CHHOCTH TPAaBII UHIUBHIYATBHOTO U KOJJICKTUBHOTO OE30MaCHOTO MOBEICHUS B
SMOLMOHAIBHOTO | CUTYalUsX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIIO/ICH;

Onaronomyyus: - OCO3HAHWS TIOCIEACTBHM W HENPHUATHA BPEOHBIX TNPHUBBIYEK (YIOTPEOICHHS alKOTOJIA,

HapKOTHUKOB, KypeHHsl);




TPYI0BOE
BOCITUTAHUE:

- KOMMYHHUKATHBHOH KOMITETEHTHOCTH B  Yy4eOHO-HCCIIEIOBATEIbCKONH  JeITENbHOCTH,
0OIIECTBEHHO TIOJIE3HOM, TBOPUYECKOHN 1 APYTHX BHIAX IEATEIBHOCTH;

- YCTaHOBKI/I HAa QAKTHUBHOC y‘IaCTI/Ie B peIlIeHI/II/I HpaKTI/IT-IeCKI/IX 3a1a4 COHHaHBHOﬁ
HaTPaBJICHHOCTH (B paMKax CBOETO KJ1acca, IKOJIbI);

- UHTEpeca K MPaKTHYECKOMY M3YYCHHUIO MPOodecChil pasiuuyHOro poja, B TOM YHCIIE HA OCHOBE
HpI/IMeHeHI/ISI HpeZIMeTHBIX 3HaHHI>'I 10 XUMUH,

- YBaXEHUSA K TPYY, JIIOASIM TpyJa U pe3yjbTaTaM TPyAOBOU NESITENbHOCTH;

- TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIMBHIyaJbHON TPAaeKTOPHUH OOpa3oBaHMs, Oymymien
npodeccuu u peau3anui COOCTBEHHBIX KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHUH, MHTEPECOB M MOTPEOHOCTEH O0IIeCTRa;

3KOJOTHUYECCKOC
BOCIIMTAHUC!

- 3KOJIOTHYECKH I1eJ1ecO00pa3HOro OTHOIIEHUS K TMPHpPOJE, KaK HCTOUYHUKY CYIIECTBOBAaHUS
JKU3HHU Ha 3emiie;

- IIOHMMAaHUS IJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKUX MpoOsIeM, BIMSIHHS 3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOAHON M COLMAIIBHOU CpPE/IbI;

- OCO3HaHHMA HEOOXOIMMOCTH HCIIOJIB30BaHMS IOCTHKEHWH XUMHH I PEHICHUs] BOMPOCOB
PaMOHAIBHOTO NIPUPOAOIOIb30BAHHS;

- AKTUBHOI'O HETIPUSATHUS JEHCTBUMN, IPUHOCAILUX BPEN OKPYKAIOIIEH NPUPOIHOM Cpelie, yMEHUS
MIPOTHO3UPOBATH HEOJIATONPHUSTHBIC SKOJIOTHUYECKHE MTOCTECACTBHS MIPEANPHHUMAEMbIX ACHCTBUN
U IIPENOTBPAIlATh UX;

- HaJIM4yusg Ppa3BUTOrO HSKOJOTMYECKOIO MBIIUICHHS, 3KOJOTMYECKOM KyJIbTYphl, OIIBITA
JIEATEIbHOCTH  BKOJIOTUYECKON  HAINpaBICHHOCTH, YMEHHUS PpPYyKOBOJACTBOBATHCS HMHU B
[I03HABaTEeNbHON, KOMMYHHKATUBHON M COLIMATBbHOM MPAKTUKE, CIIOCOOHOCTH M YMEHUSI aKTUBHO
MIPOTUBOCTOSITH UIC0JIOTHU XeMohoOuH;

LIEHHOCTh
HAy4HOTO
MO3HAHUSA:

- C()OPMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00IIECTBEHHOW MPAKTUKH;

- TIOHUMaHWA CHeMuUKA XUMHH KaKk HayKH, OCO3HaHUS e€ ponmd B (QOPMHPOBAHHUU
PaIMOHANBHOTO HAYYHOTO MBIIUIEHHS, CO3IaHUH LEIOCTHOTO MPEACTABICHUS 00 OKPYKAIOIIEM
MHUpPE KaK O €IUHCTBE NPUPOJbl U YEJIOBEKA, B IMMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEW U
penieHnuyu npo0IeM COXpPaHEHUs PUPOIHOTO PABHOBECHS,

- yOexaéHHOCTH B OCO0OH 3HAYMMOCTH XHMHH JJII COBPEMECHHOW IMBWIM3AIMH: B ©€
TYMaHUCTHYECKOW HaIlpaBIEHHOCTH M Ba)XKHOM pPONIM B CO3JaHWM HOBOW 0a3pl MaTepHaIbHOMN
KYJBTYPBI, PEIICHUU TI00ATBHBIX MPOOIEM YCTOHYHMBOTO Pa3BHUTHUS YEJIOBEUSCTBA — CHIPHEBOM,
JHEPreTHYECKOW, TMHUIIEBOH W OJKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00eCIeUeHUH YCIOBHIA YCIICIIHOTO TPYAa U SKOJIOTUYECKH KOMGOPTHON JKMU3HU KaXKOTO WicHa
o01IecTBa;

- €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH: IIOHMMAHMsI CYUIHOCTH METOJOB  IO3HAHUA,
WCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh MOJMy4YaeMble 3HAHUS IS
aHanu3a u OOBSCHEHUS SIBICHUN OKPYXKAIOIIET0 MUpAa W MPOUCXOASIMIMX B HEM H3MEHCHUU,
YMCHHUS JIeJIaTh 00OCHOBAHHBIC 3aKIFOUCHUS HA OCHOBE HAYYHBIX ()AaKTOB U UMEIOIIMXCS TaHHBIX
C LEJIBIO MOJYYEHUs JOCTOBEPHBIX BBIBOJOB;

- CITOCOOHOCTH CaMOCTOSTEIFHO HCITONIB30BaTh XUMUYECKUAE 3HAHUS JUIS PEHICHUS MpoOiieM B
pEaJIbHBIX )KU3HEHHBIX CUTYyaLUAX;

- UHTepeca K MO3HAHUIO U UCCIIEIOBATEIbCKON EATEIbHOCTH;

- TOTOBHOCTH W CIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHIO W CaMO0Opa30BaHUIO, K
aKTUBHOMY TIIOJYYEHUIO HOBBIX 3HAHMM [0 XWMHM B COOTBETCTBUM C >KU3HEHHBIMU
MOTPEOHOCTAMU;

- HHTEpeca K 0COOCHHOCTSAM TPYJIa B Pa3IMYHbIX chepax MpoheCcCHOHATHLHON NeATEIbHOCTH.

MertanpeameTHble pe3yJibTaThI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE e CTBHS

bazoBrie
JIOTUYECKHE
JCUCTBUSL:

- CaMOCTOATENILHO  (hOpMYJIMpPOBaTh M aKTyaJH3HpPOBaTh NpoOJIeMy, BCECTOPOHHE €
paccMaTpuBaTh;

- OTIpeETATh LENH NeATeNbHOCTH, 3a/1aBas MapaMeTpsl U KPUTEPUH UX JTOCTHKEHHS, COOTHOCHUTD
pe3yabTaThl AESTEIBHOCTU C TOCTaBICHHBIMHU LETISIMU;

- MWCIOJb30BaTh IPH OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble MpPHU3HAKM TMOHATUH W YCTaHABIMBAaTh HX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOILINE MOHATHUS Il OOBSICHEHHUS OTACIBHBIX (PAKTOB U SIBICHUI;

- BEIOMpPATh OCHOBAHUS M KPUTEPUU LT KJIacCU(PHUKALUHU BELIECTB U XUMUYECKUX PEaKIIHii;

- YCTaHaBIUBATh MPUYNHHO-CIICJICTBEHHBIE CBA3H MEXy U3y9IaeMbIMH SIBJICHIUSIMI,

- CTPOWTH JIOTHUECKHE PACCYXKICHMs (MHAYKTHBHBIC, ACAYKTHBHBIC, IO aHAJOTHH), BBISIBISATH




3aKOHOMEPHOCTH U MPOTHUBOPEUYMUS] B PAacCMaTPUBAEMBIX SIBIECHUSX, (OPMYIHPOBATH BBIBOABI U
3aKIIHOUEHMUS,;

- IPUMEHATH B MPOIlECCe MO3HAHNSA, UCTION3yEMbIE B XMIMHUY CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIIH,
npeoOpa3oBbIBaTh MOJCTbHBIE TIPEACTABICHHS — XHMHYECKM 3HaK (CHMBOJ) »3JEMEHTa,
XxuMudeckas (GopMmyna, YpaBHEHHE XHMHUYECKOW pEakUMH — NpU PEHICHUH Y4eOHBIX
[T03HABATENbHBIX U MMPAKTHYECKUX 3a7ad, MIPUMEHATh Ha3BaHHBIE MOJENbHBIE MPEACTABICHUS IS
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4YaeMbIX BEUIECTB U XUMHUYECKHUX pPeakLnil.

BazoBrie
HCCIIEIOBATEIBC
KHe JeiCTBUS:

- BIIQJICTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIECTB M XMMHUYECKUX PEAKIIHIA;

- (hopMynHpOBATH IIENH U 3a]1a41 HCCIIEOBAHMS, UCTIONL30BAThH TIOCTABICHHBIC U CAMOCTOSTEIBHO
c(OpMYJIMPOBaHHBIC BOIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS U OCHOBBI [Tl (POPMUPOBAHUS
TUIIOTE3BI IO MPOBEPKE NPABWIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

- BIAJETh HABBIKAMH CAMOCTOSITCIBHOTO IUIAHUPOBAHUS W  TPOBEJICHUS  YYCHUUCCKUX
9KCIIEPHUMEHTOB, COBEpPIICHCTBOBATh YMEHHUSI HAONIONATh 3a XOJOM IPOIEcca, CAMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (QOpPMYyIUpOBaTh OOOOMIEHUS W BBIBOJBl OTHOCHTEILHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCICIOBaHMSI, COCTABIATh OOOCHOBAHHBIH OTYET O MPOACIAHHON
pabore;

- TIPUOOPETATh OMBIT YICHUUECKON HMCCIEIOBATEILCKON U MPOCKTHON JEATEIBHOCTH, MPOSBIIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIHHOMY TOWCKY METONIOB PEIICHHUS MPaKTHYSCKUX
3aJ1a4, IPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUSI.

PaGora ¢
nHpOpMAaIHe:

- OPHEHTHPOBATHCS B PA3IMYHBIX HMCTOYHHMKAX HWH(OpMAaIuM (HAyIHO-TIOMYJISIpHAs JHTEparypa
XUMHYECKOTO COJEp)KaHUs, CIIPaBOYHBIE TMOCOOMs, pecypchl MHTepHeTa), aHaTU3UPOBaTh
nHGOPMAIIMIO PA3IMYHBIX BUAOB W (OPM MNPEICTABICHUS, KPUTHUECKH OLECHHUBATH €€
JOCTOBEPHOCTH U HEIPOTHBOPEUUBOCTD;

- (opmynHpoBaTH 3aMPOCH ¥ MPUMEHSTH Pa3THYHbIE METOBI PH MOUCKE ¥ 0TOOpe HHPOpMAIHH,
HEOOXOTUMOH JUIsl BBIIOJTHEHUsI YUEOHBIX 3a/1a4 OMpPeAeIEHHOTO THIIA;

- mpuoOpeTaTh ONBIT HCHOJIB30BAaHUA HHGOPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INYHBIX IOMCKOBBIX CUCTEM;

- CaMOCTOSITENILHO BBIOMPATh ONTHMaNbHYIO (opMy TpencTaBieHus HHPopManuu (CXEMBI,
rpaduKy, AUarpaMMBbl, TAOJIUIBI, PACYHKH U IPYTHUE);

- MCHOJIBb30BaTh HAYUYHBIN SI3BbIK B Ka4eCTBE CPEICTBA MU PabOTe C XMMUYECKOW MHGpOpMaIUe:
MIPUMEHATh MEXIpeaMeTHbIe ((U3NYEeCKre W MaTeMaTHYeCKHE) 3HAKW M CHMBOJBL, (OPMYJIHL,
ab0peBuaTyprl, HOMEHKJIATYPY;

- HCTIOJIb30BaTh U MPe0OPa30BhIBATH 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTISIHOCTH.

KOMMyHI/lKaTl/lBHLIe YHUBEPCAJIBbHbLIC y‘leﬁl{ble HeﬁCTBHﬂ

OO0uienue
CHOCOOCTBYET
(hopMHPOBaHHIO
YMCHHMN:

- 3a;aBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOW TeMBI B XOJ€ JHUAJOTa W/WIIA JHUCKYCCHH,
BBICKa3bIBaTh WAeH, (OpPMyIMpOBaTH CBOM TMPEIUIOKECHUS OTHOCHUTEIIEHO  BBIMOJHEHUS
NpEeAIOKEHHOH 3a1a4H;

- BBICTYIIaTh C TPE3CHTAIMEH pPE3yJBTaTOB IIO3HABATEIHLHON JCSITCIBHOCTH, TIOMYyYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH  BBIIOJHCHHA XUMHUYECKOTO
AKCIIEPUMEHTa, TPAKTUYECKOH pPabOThl 10 WCCIEJOBAHUIO CBONCTB M3yYaeMBIX BEIIECTB,
peanmzanuu y4eOHOTO MpoekTa W (OPMYyITUPOBaTH BBHIBOIBI IO pe3yibTaTaM MPOBEAEHHBIX
HCCIIEOBAHUN MTyTEM COTTIACOBAHUS MO3UIUH B X0 0OCYKICHUS 1 OOMEHAa MHEHUSIMHU.

CoBMmecTHag
NIEATEIBLHOCTD

- CaMOCTOATENIbHO IUIAHMPOBATH M OCYLIECTBISTH CBOK I103HABATENbHYIO JESTENbHOCTS,
ompezenss e€ HeaW W 3aJadd, KOHTPOJUPOBAaTh M IO Mepe HEeoOXOIMMOCTH KOPPEKTUPOBATH
Ipe/TaraeMbplii aJrOpUTM JCHCTBHH INpU BBHIOJHEHHH Y4YeOHBIX W HCCIIEIOBATENIBLCKHX 3371ad,
BbIOMpaTh Hanbonee 3(hHEeKTUBHBIN crtoco0 MX pPelIeHUs! ¢ YYETOM MOTYYECHHUS] HOBBIX 3HAHUHU O
BEIIECTBAX U XUMUYECKUX PEAKIHIX;

- OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JESTEIbHOCTH Ha OCHOBE CAMOAHAJIN3a M CAMOOIICHKH.

PeryasiTuBHble YHHBepcaibHble YueOHbIe AeiicTBUSA

Camoopranu3art
ust
CITIOCOOCTBYET
(hopMupoBaHUIO
YMEHUI:

- BBIBIATH OpOOJNEMBI Uil PEUICHUS B JKU3HEHHBIX W YYEOHBIX CHUTYalMsX, HCIONb3Ys
XUMHUYECKUE 3HAHUS;

- OPHUEHTHPOBAThCA B PA3IMYHBIX IOAXOJAX IPUHITUSA PELICHUH (MHAMBUIYaJIbHOE, NIPUHATHE
peuieHus B TPYyIIe, MIPUHITHAE PEIISHUH TPYTIIIOoi);

- CaMOCTOSITETIbHO COCTABJIATH aJTOPUTM pPELICHHUs 3aJadd (WIM €ro 4acTh), BBIOMpaTh Crocod
pemieHuss y4eOHOM XHMMHUYECKOH 3aJaud ¢ Y4ETOM HMMCIOLIMXCS PECYpcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/IaraeMble BAPHAHTHI PEIICHHUH;

- COCTaBIATh IUIaH JAeWCTBUIM (JIaH peanu3allMd HaMEUYEHHOTO aJTOPUTMa peIleHus),
KOPPEKTHPOBAaTh NPEATI0KEHHBIH QJITOPUTM C YUETOM MOTYUEHHUS] HOBBIX XMMUYECKUX 3HAHUN 00
n3y4yaeMoM OOBEKTE;

- JIeNIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 33 PEIICHHE.




CaMOKOHTPOJIb | - BJaJETh CIIOCOOaMHU CaMOKOHTPOJISI, CAMOMOTHBALIH U PEIICKCHH;

CIOCOOCTBYET - JaBaTh OLICHKY CUTYallMM U Npeylarath IjaH e€ N3MEHEHUs,

(hOpMHPOBaHUIO | - YYHUTBIBATH KOHTEKCT M TNPENBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HWUKHYTH MpPU PEHICHUU

YMEHUI: yueOHOI OMONOTHYECKOH 3a/1auu, aAanTHPOBATh PEIICHUE K MEHSIOIINUMCS 00CTOSITENILCTBAM;
- OOBACHATH NPUYMHBI TOCTIKEHHS (HEAOCTHXKEHHSI) pe3yIbTaTOB AESTEIbHOCTH, JaBaTh OLCHKY
nproOPEeTEHHOMY OTIBITY, YMETh HAXOAHUTh MIO3UTHBHOE B IIPOU3OIIEAIICH CUTYAIIH;
- BHOCHTh KOPPEKTHBBI B JEATEIHLHOCTb HA OCHOBE HOBBIX OOCTOSITENHCTB, M3MECHUBIINXCS
CUTyalui, yCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;
- OLICHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBHUSIM.

OMOUMOHANBHBIA | - pa3NMyaTh, HA3bIBATh U YIPABISATE COOCTBEHHBIMHU SMOLUSMH U SMOLUSIMH APYTHX;

HHTEILICKT - BBISIBJIATH U QaHAJIU3UPOBATH IPUYMHBI DMOLIMA;

criocoberayer - CTaBUTH ce0s1 Ha MECTO APYTOTO YEIIOBEKa, IOHMMAaTh MOTHUBEI 1 HAMEPEHHUSI IPyToro;

(bopmupoBanuio | yeryiypoBarh croco6 BbIpakeHHs IMOLHIL.

YMCHUMU!

[MpunsTre cebs | - 0CO3HAHHO OTHOCUTHCS K IPYTOMY UEIOBEKY, €T0 MHEHUIO;

u IpPYTHX | - IpU3HABaTh CBOE MPAaBO HA OLIMOKY U TAKOE K€ IPaBo APYIroro;

croco0OcTByeT - OTKPBITOCTH ce0e U IPYyTHUM;

(hopMHpOBaHHIO | - 0CO3HABATH HEBO3MOKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

YMEHUIA: - OBJIQIETh CUCTEMOM YHUBEPCAILHBIX yUeOHBIX PETYISATUBHBIX ACUCTBHH, KOTOpas oOecrednBaeT
(hopMHpOBaHKE CMBICIOBBIX YCTAHOBOK JINYHOCTH (BHYTPEHHSISI TO3ULUS JINYHOCTH), U
JKM3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBJICHUS COOOH, CAMOMCIUILIMHBL, YCTOWYNBOTO
TTOBEICHHUS ).

IIpeameTHBbIE Pe3yJIbTATHI
10 [IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsD OTPaKaroT:
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- c(opMHPOBaHHOCTh TPEACTABIEHUH O XWMHYECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MUpa, POJIM XMMHHY B TIO3HAHUU SIBJICHUN TMPUPOIBI, B JOPMHUPOBAHUN MBIIIUICHUS W KYJIbTYPbI TUIHOCTH, €€
(DYHKITMOHAJIBHOM TPaMOTHOCTH, HEOOXOAMMOM JJisi PEIICHUS MPAKTHUYSCKUX 3a7ad U IKOJOTHYCECKHU
000CHOBaHHOTO OTHOILEHHS K CBOEMY 30POBBIO U IPUPOTHOH CPEIE;

- BIJIAJICHUE CHCTEMOM XHMMHYECKHX 3HAHUM, KOTOPas BKJIKYAET: OCHOBOIIOJATAIOIIME TIOHATHA
(XuMuUYecKHid ~ 3JEMEHT, aToM, DOJEeKTpOoHHas  o0ojloYka  aromMa, MOJeKyJia,  BaJeHTHOCTb,
ANEKTPOOTPUIIATEIILHOCTh, XUMHUYECKasi CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpaliéHHas),
MOJIb, MOJIApHasl Macca, MOJISIPHBIA OOBEM, YTIEPOJHBIN CKeNeT, (DYHKIMOHANbHAS TpyIa, pajfKall,
M30MEpHUs, HW30MEPHI, TOMOJOTHYECKUN pPsA, TOMOJOTH, YIJIEBOIOPOMBI, KHUCIOPOA W a30TCOAEpIKallie
COCIMHEHUS, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCAMHEHHS ), TCOPUH H
3aKOHBI (TEOpHUsl CTPOSHUS OpraHnyYecKuX BemecTB A. M. byTiiepoBa, 3aKOH coXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3bIK XUMHUH; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIUE B OCHOBE
MOHMMAaHUS IPUYMHHOCTHA U CHCTEMHOCTH XUMHUYCCKUX SIBJICHUH, (DAKTONIOTMYECKUE CBEJICHHSI O CBOWCTRAX,
COCTaBe, MOJYYCHHHU U OE30IacCHOM HCIIOJIb30BAHUU BAKHEHIIMX OPTraHUYECKUX BEINECTB B OBITY U
[PAaKTUYECKOH NEATEIbHOCTH YEI0BEKA;

- c(hopMHUPOBaHHOCT, YMEHHHA BBIABIATH XapaKTepHbIE TPU3HAKA TIOHATHH, YCTAaHABIWBaTh WX
B3aUMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIME IMOHSATUS TMPU ONHUCAHWKM COCTaBa, CTPOCHUS U
MPEBpAIllCHUN OpraHUYEeCKUX COCANMHECHUIA;

- ¢hopMHUPOBAHHOCTH YMEHUH HCIOIH30BATh XUMHUIECKYIO CUMBOJIMIKY JUISI COCTABJICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEpHYTOM, COKpaIEHHOK) (HOPMYJT OPraHMYECKUX BELICCTB W YPAaBHCHUH XHMHUYECKHUX
peaKUuii, U3roTaBIMBaTh MOJEIN MOJEKYJ OPraHUYECKUX BEIIECTB JJIS WLIIOCTPALMU UX XUMUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS;

- c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIJIC)KHOCTh U3YUECHHBIX OPIaHUYCCKUX BEIIECTB IO MX
COCTaBy M CTPOSHHIO K OIpeAeN€HHOMY KIaccy/Tpylie COeAWHEHUH (YTJIeBOIOPOIbI, KHCIOPOI H
a30Tco/iep)Kallie COEAMHEHHUS, BBICOKOMOJICKYJSIDHBIE COENWHEHWs), JaBaTb WM Ha3BaHHA 110
cucremarudeckoii HomeHkinarype (IUPAC), a Takxke NpUBOAWTH TPWUBUANBHBIE HAa3BaHHUS OTHEIHHBIX
OpPraHUYEeCKUX BEUISCTB (ITHIICH, IPOMKIICH, alleTUIICH, STHIICHIIIMKOIb, TIUIECPUH, PeHOI, GopMabIeru,
aleTanbAeTH, MypaBbUHAs KHUCJIOTA, YKCYCHas KHCIIOTa, OJICMHOBas KHUCIIOTAa, CTEAPUHOBAsl KHUCIOTA,
TITI0K03a, (PYKTO3a, KpaxMal, IeJUTF0JI03a, TIIUITHH);

- chopMHPOBAaHHOCTh YMEHHS OTPEICIATh BUIBI XUMHUYCCKON CBSI3W B OPTaHUYECKHX COCTUHEHHUIX
(omuHApHBIC M KpaTHBIC);

- cOpMHPOBAHHOCTh YMEHHS MPUMEHATH TMOJOKEHUS TEOPUU CTPOCHHS OPraHMYECKUX BemecTB A. M.
BytnepoBa nst 0ObSICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT MIX COCTaBa M CTPOCHIS; 3aKOH COXPAHCHIS
MacChI BEIIIECTB;

- c(hOpMHUPOBAaHHOCTh YMEHHH XapaKTEepPH30BaTh COCTAB, CTPOSHHUE, (PU3NUECKHEe M XUMHUYECKHE CBOHCTBA




TUTMTUYHBIX MPEACTABUTENICH Pa3IMYHBIX KIACCOB OPraHMYSCKUX BEINECTB (METaH, 3TaH, 3TUJICH, MPOIUIICH,
areTwiieH, Oyrtaamen-1,3, mermnOyramueH-1,3, OEH30JI, METaHOJ, 3TAaHOJ, STHJICHTIUKOJb, TJIHIICPHUH,
(deHo, aneTanbaeru, MypaBblHAsS M YKCYCHAs! KMCIOTHI, TIFOK03a, KpaxMall, [eJUTF0II03a, aMUHOYKCYCHAs
KHCIIOTa), WLUTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKJYy HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIHHA C UCIIOIB30BAHUEM CTPYKTYPHBIX (hOPMYI;

- c(hOpPMHPOBAHHOCTh YMCHHUS XapaKTepPH30BaTh NCTOUYHHKH YTIIEBOJOPOJHOTO CHIPhs (HE(Th, IPUPOTHBIH
ras, yroJjb), CliocoObI UX MepepaboTKH U MPAKTUYECKOe IPUMEHEHHE MTPOAYKTOB MePepadOTKH;

- c(hopMUPOBAaHHOCTH YMEHHH MPOBOJIUTH BBIYHCICHUS 10 XUMHUYECKHM YpaBHEHHSM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WJIM TPOMYKTa PEAKIMH TO0 M3BECTHBHIM Macce, 00BEMY, KOIHUYECTBY
OJTHOTO M3 MCXOAHBIX BEIIECTB WK MPOAYKTOB PEAKINH);

- cOpMHPOBAaHHOCTh YMCHHI BIAJECTh CUCTEMOW 3HAHUW 00 OCHOBHBIX METOJAX HAYyYHOTO MO3HAHUS,
WCTIONB3yEeMBIX B XMMHUHU TPYW W3YYEHWW BEIIECTB W XUMHUYECKUX SBICHWI (HaONIONEHWe, M3MEpeHHe,
9KCIIEPUMEHT, MOJISIMPOBAHNE), CIIOIb30BAaTh CHCTEMHbBIE XUMUYECKHE 3HAHUS IS TMPUHATHS PEIIeHUH B
KOHKPETHBIX KH3HCHHBIX CUTYAIVsIX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMCHECHUEM;

- c)OPMHPOBAHHOCTh YMEHHIA COOIOAATH MPaBHJIa TIOJIB30BAHHUS XUMHYECKOHN MOCYI0H U 1a00paTOPHBIM
obopymoBaHMEM, a TaK)Ke IpaBWJIa OOpAIICHUS C BEMIECTBAMH B COOTBETCTBHH C HHCTPYKITUSMHU TIO
BBIITOJTHEHUTO na6opaTopHHx XUMHUYCCKHX OIIBITOB,

- C(OPMHPOBAHHOCTh YMEHHI IIJIAHUPOBATHh W BHIMOJHATH XUMHYECKHH 3KCIEPUMEHT (TpeBpalieHus
OpPraHWYEeCKNX BEIIECTB IMPH HArpeBaHWM, IOyYEHUE JTHUIICHA U M3yYeHHE ero CBOICTB, KaueCTBEHHBIC
peaKkmuu OpraHMYeCKHX BEIIECTB, JEHATypamusi OCIKOB NPH HAarpeBaHHH, IIBETHBIC PEakUUH OENKOB) B
COOTBETCTBHM C TpaBHJIAMU TEXHUKH OE€30MACHOCTH TMpH OOpalleHHH C BEIECTBaMH U J1adOpaTOPHBIM
0o0opyIOBaHMEM, TPEICTABIATh PE3YIbTaThl XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluch ypaBHEHUH
COOTBETCTBYIOIINX peaklnii 1 (QOpPMyJIMPOBaTH BBIBOABI HA OCHOBE ITHUX PE3yJIbTATOB;

- c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECKH aHAIM3MPOBATH XMMHUYECKYI0 HMH(OpMAIHIO, MOIyYyaeMyro U3
Pa3HBIX UCTOYHUKOB (CpeICTBA MacCcOBO nHpopMmaruu, THTepHET U Apyrux);

- cOpMHUPOBAHHOCTh YMEHHUH COOIOAATH MpaBUjla dKOJOTHUECKU IEJIeCO00pa3HOTO MOBEIACHUS B OBITY H
TPYJOBOM JIEATEIBHOCTH B I1IE€NAX COXPAHEHMS] CBOETrO 3JIOPOBBA W OKpYXKAIOUIEH MPUPOJHON CpEebl,
OCO3HABaTh OMACHOCTH BO3JCHCTBUS Ha JKUBBIE OPTaHU3MBI OINPEACIEHHBIX OPraHMYECKUX BEIIECTB,
noHnMast cMbich okasatens [1JIK, mosicHsITh Ha mpuMepax CrocoObl YMEHBIIEHUS W MPEOTBPAIICHUS X
BPEIHOTO BO3JICHCTBYSI HA OPraHU3M YeJI0BEKa;

- A 06y11a101111/1xc;{ C OIpaHUYCHHBIMH BO3MOXHOCTAMHU 3I0POBbA: YMCHUC NPUMCHATH 3HAHUA 06
OCHOBHBIX JIOCTYITHBIX METOJ[aX TIO3HAHNS BEIIECTB M XUMHUYECKUX SIBIICHUIA;,

- NS CNEMBIX W CIa0OBHIAMIMX OOYYaIONIMXCS: YMEHHE WCIOJIh30BATh PENbe(PHO-TOUCHHYIO CHUCTEMY
obo3Hauenuit JI. bpains a5 3anucu XUMUYEeCKUX (DOPMYIL.

11
KJ1ace

[IpeamerHble pe3yabpTaThl OCBOCHU Kypca «OO0I1as 1 HeopraHuyecKass XUMUS» OTPa)KaroT:

- cOpPMUPOBAHHOCTb MPEACTABJICHUH: O XHMHUYECKOHW COCTaBJIIOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MUPA, POJIM XMMHUH B IO3HAHUH SIBJICHUH IPUPOABL, B GOPMUPOBAHUU MBIIIJICHUS U KyJIbTYPbl JMYHOCTH, €€
(YHKUMOHAILHOH TPaMOTHOCTH, HEOOXOAMMOW JUIS pEIICHHS TNPAaKTUYeCKUX 3aJad M OKOJIOTHUECKH
000CHOBAHHOT'0 OTHOILEHUS K CBOEMY 3/10POBBIO U IPUPOIHOH Cpee;

- BIAJEHUE CUCTEMOM XMMHWYECKHMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJAraloNmue MOHATHS
(XMMUYeCKHi 3JIEMEHT, aTOM, M30TOM, S-, p-, d- 3JMEeKTpOHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKYJa, MOJb,
MOJISIpHBIH 00BEM, BAJIEHTHOCTBH, 3NEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHHS, XUMHYECKas CBS3b
(kxoBaNeHTHAsl, WOHHAs, METAUIMYECKas, BOAOPOIHAs), KpHUCTAUIMYECKas PpeIIETKa, THUIBl XUMHYECKHX
peakiuii, pacTBOp, OSJEKTPOJUTHL, HEIIEKTPOIHUTHI, DIEKTPOIUTHYECKAS IHUCCOLMAIMS, OKHUCIUTENb,
BOCCTaHOBHUTEIb, CKOPOCTh XUMHUYECKON peakiui, XMMUYECKOEe PAaBHOBECHE); TEOPHH U 3aKOHBI (Teopus
3NEKTPOIUTHUYECKON AHCcOonManuy, nepuoandeckuil 3akoH J[. M. MenneneeBa, 3aKOH COXpaHEHUS MaccChl
BEIIECTB, 3aKOH COXPAHEHHUsS] U INPEBpallleHHs 3HEPrUM NPU XUMHYECKHX DPEaKLUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XUMHUH, MUPOBO33pEHUECKHE 3HAHMS, JIeKaIllhe B OCHOBE TIOHUMAaHUS IPUIMHHOCTH U
CHUCTEMHOCTH XHUMHYECKUX SIBJICHUH, (PaKTOJIOTHUECKHE CBEIEHHS O CBOMCTBaX, COCTaBe, MOJIYYCHUH U
0€3011aCHOM HCII0JIb30BAHNY BXHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M IPAKTUYECKON AEATEIIEHOCTH
YeII0BEKA;

- CcOpPMUPOBAaHHOCTH YMEHHUI BBIABIATH XapakTepHble MPU3HAKKA MOHATHH, YCTAaHaBIUBATH HX
B3alMOCBS3b, UCIONb30BATh COOTBETCTBYIOIIME MOHATHUS NPU OMUCAHWHM HEOPraHMYECKHUX BELIECTB U UX
MpEBpAalLECHUN;

- c(OPMUPOBAHHOCTh YMEHUH HCIIOJIb30BATh XUMHUYECKYIO0 CUMBOJIMKY JUIS COCTaBJICHUS (YOPMYJT BEIIECTB
U ypaBHEHUI XMMHYECKHX peakiuii, cucremMaruieckyto HomeHkaarypy (IUPAC) u tpuBuanbHble Ha3BaHUSA
OTACTbHBIX HEOPraHWYECKHX BeLIeCTB (yrapHbld ra3, YIJIEKHCIBIM TIa3, aMMHUaK, raméHas H3BECTb,
HeraméHast U3BecTb, IUThEBAs COJIA, IUPUT U IPYTHE);

- c(hOpMHUPOBAHHOCTH YMEHUH OMpPEAETSTH BaJCHTHOCT U CTENICHb OKUCICHHS XMMHYECKUX JJIEMCHTOB B
COCAMHECHHSAX PA3IUYHOTO COCTaBa, BHJ XMMHYECKOW CBs3M (KOBaJCHTHAas, HOHHAs, MeETaJUIMYecKas,




BOJOPO/IHAS) B COCAMHECHUSX, THUIN KPUCTANIMYECKOM pEHIETKH KOHKPETHOTO BellecTBa (aToMHas,
MOJIEKYJISIpHas, HOHHAs, MeTaJUITMdecKas), XapakTep Cpeabl B BOJIHBIX pAacTBOPax HEOPTaHWYECKHX
COCIUHCHUIA;

- c)OPMHPOBAHHOCTh YMEHHUI yCTaHABIMBATH MTPHHAJICKHOCTh HEOPTAaHHUECKUX BEIIECTB 110 UX COCTaBy K
ONpeNeNEHHOMY KIIACCy/TpyIe COCOUHEHUH (IIPOCThIE BEIIECTBA — METAUIBI M HEMETaJUTbl, OKCHJIBI,
OCHOBAHMSI, KUCIIOTBI, aM()OTEPHBIE THIPOKCHUIBI, COJIH);

- c(opMHPOBaHHOCTh YMEHUN pACKpbIBaTh CMBICI Mepuoaudeckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 CHCTEMATU3UPYIOIIYO0, O0BICHUTENBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

- chopMHPOBaHHOCTH YMEHUH XapaKTepU30BaTh AJIEKTPOHHOE CTPOSHUE aTOMOB XHMUYECKIX DIIEMEHTOB 1—
4 nepuonoB Ilepuoguyeckoil cucreMbl xumudeckux siaemMeHToB [|. Y. MenpaeneeBa, UCHIONB3Ysl TMOHSTHS
«s-, p-, d-3JCKTPOHHBIC OPOUTAIINY, «IHEPTETUYCCKUE YPOBHHY», OOBACHATh 3aKOHOMEPHOCTH H3MCHCHUS
CBOMCTB XMMHMYECKHX 3JIEMEHTOB M HUX COCOUHEHHUH Mo mepuoiaMm U rpynnam llepuoauueckoil cuCTeMbl
xuMudeckux sneMenToB . . Menneneena;

- cOpMHPOBAaHHOCTh YMCHHU XapaKTepHu30BaTh (OMUCHIBATH) OOIIUME XUMHUYECKHE CBOWCTBa
HEOPTraHWYECKUX BEILUECTB PA3IUYHBIX KJIacCOB, MOJITBEPKAATh CYIIECTBOBAHUWE TEHETUYECKOM CBSI3U
MKy HEOPTaHUIECKUMU BEIICCTBAMH C IIOMOIIBIO YPaBHEHUH COOTBETCTBYIONTNX XUMUICCKUX PEAKITHIA;

- cOPMHUPOBAHHOCTh YMEHHMSI KITACCU(DHUITMPOBATh XUMHUUSCKUE PEAKIIUHU 10 Pa3IMUHBIM ITPU3HAKAM (YUCITY
U COCTaBYy pEarupyrolIux BEIIECTB, TEIUIOBOMY 3(QEeKTy peaklud, W3MEHEHHUIO CTENeHEeW OKHUCICHHS
AJIEMEHTOB, 00PaTUMOCTH PeaKIH, YIaCTHIO KaTalln3aTopa);

- ¢(hopMHPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHHUS PEAKIIUN Pa3IMUHBIX THIIOB, MIOJIHBIC U COKPAIIEHHBIC
ypaBHEHUS peakiuii HOHHOTO 0OMEHA, YUNUTHIBAs YCIOBHSI, TPU KOTOPBIX ATH PEAKIIUH UIYT 0 KOHIIA;

- cOPMHUPOBAHHOCTh YMEHHU MPOBOIUTH PEAKINH, ITOATBEPKIAIONINE KaYECTBEHHBI COCTaB Pa3UIHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IMYTEM HMOHBI, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX
HEOPTraHUYECKUX BEIIECCTB;

- CpOPMHPOBAHHOCTh YMEHHM pAaCKpbIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX pEaKIUil
MTOCPEACTBOM COCTABIIEHUS 3JIEKTPOHHOTO OajaHca ITHX peakiuii;

- c(hopMHPOBAHHOCTH YMEHHUH OOBSCHATH 3aBHUCHMOCTH CKOPOCTH XMMHYECKOW PEAKITMH OT Pa3IMIHBIX
(bakTOpOB; XapakTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBUSI
(npunnumn Jle [latense);

- c(hOpMHUPOBAaHHOCTh, YMECHHMH XapakTepU30BaTh XHUMHYCCKHUE IMPOIECCHI, JIGKAIIMEe B OCHOBE
MIPOMBIIIICHHOTO MOJyYeHHsI CEPHOM KHCIIOThI, aMMHaKa, a Takke c(hOpMHPOBAHHOCTH MPECTABICHHUH 00
OOMIMX HAYYHBIX MPHUHIIUIAX U KOJIOTHYECKUX MPOOIeMaX XUMUYECKOTO TPOU3BOJICTBA;

- c(hOpMHUPOBAHHOCTh YMEHHU TPOBOIWTH BBIYUCIEHHUS C HCIMOIB30BAHMEM TOHSATHS «MaccoBas OIS
BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOIICHUN Ta30B MPH XUMHUYECKHX PEAKIUSIX, MACChl BEIECCTBA WU
00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OObEMY OJIHOTO U3 YYacTBYIOIIMX B
peakiuy BemIecTB, TemioBoro 3¢ @deKkra peakuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB,
MPEBPAILECHNS U COXPAHEHUS SHEPTUHU;

- C)OPMHPOBAHHOCTh YMEHHIA COOIOAATH MPaBiia TOJIb30BAHHUS XUMHUSCKOM MOCYI01 U 1a00paTOPHBIM
o0OpyOBaHMEM, a TakKe IpaBHiia OOpalleHUs C BEUMIECTBAMH B COOTBETCTBHU C HMHCTPYKIHUSMHU IIO
BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHYECKIX OTBITOB;

- ¢(OpMHUPOBAHHOCTh YMEHHUH IIJITAHUPOBATH M BBINOJIHATh XMMHYCCKHI SKCIEPUMEHT (pa3siosKeHHE
MEPOKCUAA BOAOPOa B MPUCYTCTBUU KaTalIM3aTopa, OMpeleiICHUE Cpeabl paCTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAITBHOTO HHIIUKATOPA, BIUSHUE PAa3IUYHBIX (DaKTOPOB Ha CKOPOCTh XUMUYECKON PEAKIIHH, PEaKIIHH
HMOHHOT'0 00OMEHa, KaYeCTBEHHBIC PEAKIIMK Ha CyJb(ar-, KapOOHAT- M XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUS,
pelieHne JKCIEePUMEHTANBHBIX 3afad mo TemMaM «Metamney u «HemeTamns») B COOTBETCTBUH C
MpaBUJIaMH TEXHUKH OE€30TaCHOCTH TPH OOpalIeHWH C BEIIECTBAMH M JIA0OPATOPHBEIM O0OpYIOBaHHEM,
MIPENICTABIATh PE3YyJIbTaThl XUMHYECKOTO JKCIIEPUMEHTa B (opMe 3aliCH ypaBHEHH COOTBETCTBYIOIINX
peaxiuii u GOpMyIUPOBAThH BBIBOABI HA OCHOBE 3THUX PE3YJIbTaTOB;

- ¢(hOpMUPOBAHHOCTh YMEHUI KPUTHUECKU AaHATU3UPOBATH XUMHUYECKYI0 HH()OPMAIUIO, MOIyYaeMyH0 W3
Pa3HBIX NICTOYHUKOB (CpPEICTBAa MAaCCOBOM KOMMYHHUKAaIMHU, IHTEpHET U IPYTHX);

- cOpMHUPOBAHHOCTh YMEHHUH COONIONATH MpaBujla dKOJOTHUYECKU TEJIeCO00pa3HOTO MOBEJACHUS B OBITY H
TPYIOBOM [NEATEIBPHOCTH B IIENIAX COXPAHEHUS CBOETO 3J0POBBS M OKPY’KalOIIeH NPUPOIHON Cpembl,
OCO3HABaTh OMACHOCTh BO3JCHCTBUS HA HUBBIC OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MOHUMAs CMBICI
mokazarens [IJIK, mosicHAT, Ha mpuUMepax CHocoOBl YMEHBINCHHUS W TPEIOTBPANICHHUS WX BPEIHOTO
BO3JEHCTBHS HA OPraHU3M YEJIOBEKA;

- Uil OOyYarIIuXxcs C OTPaHWYCHHBIMH BO3MOXKHOCTSMHU 3[I0OPOBBs: YMEHHE IPHUMEHATh 3HaHUS 00
OCHOBHBIX JIOCTYITHBIX METO/AaX NO3HAHUS BELIECTB U XUMUYECKUX SIBIICHHUIA;

- JUIS CJICTIBIX W CJIA0OBHIANIMX OOYYAIONIMXCS: YMEHUE HUCIOJIb30BaTh PENbe()HO-TOUCUHYIO CUCTEMY
obo3Hauenuii JI. bpains a1 3anucu XUMUYECKUX (HOPMYIL.




I11.

TemaTuuyeckoe NJIAHUPOBAHUE

Ne Pasnennl, TeMbl KonuyectBo DJIeKTPOHHbIE
n/n 4acoB (uudporBbie)
Pa6oua Pa6ouan o0pa3oBaTe/IbHbIE
| nmporpamma mo pecypcsl
nporpa KJIaccaM
MMa 10kn | 11 kn
1. TeopeTuyeckne 0CHOBbI OPraHNYeCKOl XMMHHU
1.1 | [Ipenmet oprannueckoil xumun. Teopus 3 3
CTPOCHUS OPTaHUICCKUX COeAMHEHMH A. M. Poccuiickas anekTpoHHas
Bbytneposa mrkosta (POIIT)
2. | YrieBoaopoabt https://resh.edu.ru/subject/4
2.1 | IlpenensHble YTIAECBOAOPOIbI — aJIKaHbI 2 2 L
2.2 | HenpenenbHBIC YTICBOIOPOIBI: aTKCHEI, 6 6 Undoypoxk:
AIKAAWCHBI, AJTKHUHBI httpS:/ /infourok.ru/videouro
2.3 | ApoMaTuyecKue yrieBoa0pobl 2 2 ki/geografija
2.4 | [lpuponHbIe UCTOYHUKH YTICBOJOPOJIOB U UX 3 3
mepepadoTKa
3 Kucsiopoacoaep:xainiue opranudeckue
coeTUHEeHUsI
3.1 | Couptel. @enon 3 3
3.2 | Ampnerunsl. Kap6onoBsie kucimoTsl. ClI0KHBIC 7 7
a(hupHI
3.3 | YraeBoasl 3 3
4 A3oTcoep:kaniue opraanyeckme coeJuHeHust
4.1 | AMuHBI. AMHUHOKUCIIOTHL. benku 3 3
5 BbicokoMoJIeKyIsIpHbIE COeINHEHUs]. N
Pocculickas anexTpoHHas
5.1 | Ilmactmaccel. Kayuyku. BomokHa 2 2
mkona (POIL)
6. TeopeTHyecKkue 0CHOBbI XUMHHU hitos://resh.edu ru/subiect/4
6.1 | Ctpoenue atomoB. Ilepuoandeckuii 3aKoH u 3 3 /
[leproanueckas cucreMa XUMHIECKAX UHboypok:
smementos JI. . Menneneesa https://infourok.ru/videouro
6.2 | Crpoenue BemniectBa. MHOroo6pasue BEIIeCTB 4 4 ki/geografija
6.3 | XuMHuuecKue peakuu 6 6
7. Heopranuyeckasi xummusi
7.1 MeTtanibl 6 6
7.2 | Hemetamisl 9 9
7.3 | CBsI3p HEOpraHMYECKUX U OPTaHUYECKHUX BEIECTB 2 2
8. XuUMUs U )KU3Hb 4 4
Hroro: 68 34 34

Bocnurare/bHBINH NOTEHIMAJ JaHHOTO Y4eOHOro npeaMeTa 00ecrneurBaeT pean3aluio CaeayoImX
EJIEBBIX IPUOPUTETOB BOCIIUTAHUS O0YYAIOIIUXCS: CO3/IaHUE OIAarONPUATHBIX YCIOBUH IS pa3BUTHS
COIMAIPHO 3HAYUMBIX OTHOIICHUH IIKOJIBHUKOB U, TIPE¥K/IE BCETO, IEHHOCTHBIX OTHOIICHUM:
(hopMUPOBATH MOJIOKUTEIHHOE OTHOIIIEHNE K 3HAHUSAM [0 XUMUH, SKCIIEPUMEHTY,

BOCITUTBHIBATh AKKYPAaTHOCTh, MOCIEAOBATEIIbHOCTh U OCO3HAHHOCTH B IPAKTUYECKON U
UCCIIEIOBATEIbCKOM paboTe, pa3BUBaTh MPOCTPAHCTBEHHOE MBILIUICHHUE.
(hopMUpOBaTh YMEHHUSI IPEACTABIATH U CTPOUTH XUMHUYECKHE MOJIEIH PEAIbHBIX SBICHU,
MCCJIE/IOBATH SIBJICHUS IO MOJIEIISIM, IPUMEHITh METOJIbl aHAJIM3a U MPOTHO3UPOBAHUS MPOTEKAHUS

XHUMHYECKHX SIBIICHUH.

YUUTb YUYCHUKA CTaBUTH IICPECI co0oii LCJIb U JOCTUT'aTh €€ aTb OCO3HATh, YBUJACTD, YTO, pCIIasd U
BBIIOJIHAS BCe 00JIee CI0KHEIC 3aa4u U YIPAXKHCHUS, YHalIUCCA IPOJABUTAIOTCS B CBOEM
HHTCIIJICKTYAJIbHOM, HpO(I)eCCI/IOHaJ'H:HOM " BOJICBOM pAa3BUTUMU.

AaTb OCO3HATh, YBUJACThH, UTO, pCUIAA U BBLIIIOJIHAA BCC 0oJiee CII0XKHBIC 3ala4i U YIIPaXKHCHUA,
ydamuecsa IpoABUTalOTCA B CBOEM MHTCIIJICKTYAJIbHOM, HpO(i)CCCI/IOHaJ'IBHOM H BOJICBOM pa3BUTHUH,

(hopMUPOBATH MPABUWIBHOE, HAYYHO-000CHOBAaHHOE OTHOIICHUE K MIPUPOJIE, CIOCOOCTBOBATH

OKOJOI'H4Y€CKOMY U HPABCTBCHHOMY BOCIIMTaHHUIO o6yqa}01u1/1xc;1.
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