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Pabouas nporpamma no xumuu i 10-11 (6a30BbIi ypoBEHB) KIIACCOB pacCMOTPEHA Ha 3acelaHuu Kageapbl eCTECTBEHHO-MaTeMaTHUECKUX

Hayk npotokoia Nel ot 28.08. 2023, yrBepxneHa npukaszom nqupekropa MAOY «l'opoackas rumHazus Nel» Nel78 ot 29.08.2023r.

Pabouast mporpamMma mo xumuu ans oOyuaronmxcst 10 KiaccoB cocTaBieHa Ha OCHOBE TPEOOBAHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTensHON IporpaMMel cpeaHero odiiero oopasoBanuss MAOY «Il opoxackas rumuaszus Ne 1», B coorBeTcTBUU ¢ 0OHOBIEHHBIM DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHIaPTOM OCHOBHOTO ob1ero oopazosanus (PI'OC COO).

Copneprkanue nporpaMMsl 110 XUMUH HalpaBiIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHHbI Mupa oOyuatomuxcs 10—11 kmaccoB npu
00y4YeHMH UX XUMUHU Ha 6a30BOM YPOBHE HAa OCHOBE CUCTEMHO-AEATEIbHOCTHOTO MOIX0/IA.

Llenu u3y4yeHUs XMMUU Ha yPOBHE OCHOBHOT'O CPEIHEr0 0Opa30BaHUSA:
- (opMHpOBAHUE CHUCTEMbl XMMUYECKUX 3HAHUI KaK Ba)KHEHIIEH COCTaBJSIOIIEH eCTeCTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOM

JeKaT KIHOYEBbIe MOHATHUS, (yHIAMEHTAIbHBIE 3aKOHbI U TEOPHUH XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M MOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000111eHUI MUPOBO33PEHYECKOTI0 XapaKTepa, 03HAKOMJICHHUE C UCTOPHEN UX Pa3BUTHS U CTAHOBJICHHUS;

- (opMupoBanue u pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX IIO3HAHUS BEIIECTB M XMMHUYECKHX pEaKUuid, HEOOXOAMMBIX s
npuoOpeTeHus] YMEHUI OPHEHTUPOBATHCS B MHUPE BEUIECTB M XMMHUUYECKHUX SIBICHUI, UMEIOIUX MECTO B MIPUPOJIE, B MPAKTUUECKON U MOBCEIHEBHON
KHU3HH,

- pa3BUTHE YMEHUH U CIIOCOOOB JESTEIBHOCTH, CBA3aHHBIX C HAOJIOJCHHEM U OOBACHEHHEM XMMHUYECKOIO IKCIEPUMEHTA, COOIIOACHUEM
npaBui 0€301MacHOro O0pAIeHHUs C BEIECTBAMU

JlocTikenune 3TuX 1eei o0ecrneynBaeTcsl pelieHneM CIIeIYyONMX 3a/1a4 B Ipolecce M3ydeHUsl Kypca XMMUU HA YPOBHE CpPEeIHEro oOIIero
o0Opa3oBaHUS:

- ajanTanus oO0y4aroUIMXcs K YCIOBUSAM JMHAMUYHO PAa3BUBAIOILETOCS MUPA, ((OPMUPOBAHUE MHTEIICKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM
K CaM000pa30BaHHIO, COTPYAHUYECTBY, CAMOCTOSTEILHOMY HPUHSATHIO T'PAMOTHBIX PEUICHUH B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CBA3AHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM;

- (GopmupoBaHue y OOYYaIOLIMXCS KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHLMH), UMEIOMIMX YHUBEPCAJIbHOE 3HAUYEHHUE IS PA3TUYHBIX
BUJIOB JICSITEIBHOCTH: PELICHHs IMpoOJieM, MOKMCKa, aHalu3a U 00paboTKM MH(OpMALUU, HEOOXOAUMBIX JJIS MPUOOPETEHHs ONbITa JEATEILHOCTH,
KOTOpas 3aHMMaeT Ba)KHOE MECTO B MMO3HAHUU XMMMH, A TAKXKe JJIsl OLIEHKHU C MO3UIMHA SKOJIOTUYECKON Oe30MMacHOCTH XapaKTepa BIUSHUS BELIECTB U
XMMHUYECKHX MPOLIECCOB HAa OPraHU3M YeJIOBeKa U MPUPOIHYIO Cpeay;

- pa3BUTHE NO3HABATEJIBHBIX WHTEPECOB, WHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH O0YyYaromuXcs: CIIOCOOHOCTH CaMOCTOSITEIBHO
nproOpeTaTh HOBbIE 3HAHUS M0 XUMHU B COOTBETCTBUU C )KM3HEHHBIMU NOTPEOHOCTSIMH, UCIOIB30BATh COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTHU
U1l TIOMCKA M aHAJIN3a y4eOHOM M Hay4HO-TIOMYJIIPHON MH(OPMAIIMH XMMHUYECKOTO COCPIKAHUS;

- (popmupoBanue 1 pa3BuTHE Y 00yUaIOMIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO MBIIIICHHS, HAOII0AaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH,
KOTOpbIE 0COOCHHO HEOOXOAMMBI, B YaCTHOCTH, IPY TUNIAHUPOBAHUHU U IIPOBEJCHUN XUMHUYECKOT0 SKCIIEPUMEHTA;



- BOCIIUTaHHME Yy OOYYaIOUIMXCS YOEXKAEHHOCTH B T'YMAHHCTHUECKOW HANpaBIEHHOCTH XMMHHU, €€ Ba)KHOW POJM B PEIICHUH TIJI0OATbHBIX
npobjeM palroOHAIBLHOIO MPUPOIONOIb30BAHUS, IOMOJIHEHUSI SHEPreTUYECKHX PECYypCOB M COXPAHEHHUsS IMPHPOJHOIO PABHOBECHS, OCO3HAHHUS
HE00X0IMMOCTH OEPEeKHOT0 OTHOIICHUS K MPUPOJE M CBOEMY 3JI0POBBIO, a TAaKXKe MPUOOPETEHHS OIbITA MCIIOJIb30BAHUS MOIYYEHHBIX 3HAHUN IS
MPUHSITHS TPAMOTHBIX PEIICHUI B CUTYAIIUAX, CBSI3aHHBIX C XUMUYECKIUMHU SIBIICHUSIMU.

Peanuzanus paGoueil mporpaMMsl B poriecce 00yueHHsI ITO3BOJIUT yYaAIIUMCSl OCBOUThH KIIIOUEBbIE KOMIETEHIIMHN B 001aCTH XUMUU. M3yueHue
npeamera «XuMHs» B 4acTU (OPMHUPOBAHUS Y OOYHAIOLIMXCS HAyYHOTO MHPOBO33PEHHs, OCBOCHMS OOIIEHAYYHBIX METO/IOB MO3HAHHS, OCBOCHHUS
IPAKTUYECKOrO TNPUMEHEHHUS HAy4YHBIX 3HAHUI OCHOBAaHO Ha MEXIIPEIMETHBIX CBs3sX C mpeameramu: «Pusukay, «buomorus», «komorusy,
«["eorpadus» n «MaremaTuka» u GOpMUPYET KOMIETEHIIMH, HEOOXOAMMBIE /7S POJOIDKEHUS 00pa30BaHUs B 00JIACTH €CTECTBEHHBIX HAYK.

B yuebHOM 11aHEe TUMHA3UU MIPEIYCMOTPEHO 68 YyacoB Ha M3ydeHue XuMun Ha 6a30BoM ypoBHe B 10-11 kmaccax (TomoBoe KOJIHMYECTBO YacOB
- 34, KOIMYECTBO YacoOB B HEJEI0 — 1 4ac B KaXKJI0M Kjlacce).

Conep:xanue y4eOHOro npeamera

10 KJIACC

Pasnen 1.Teopernyeckue 0CHOBBI OPraHU4eCKO XUMHH

IIpenMer opraHn4eckoil XMMUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAUYECHUE B IIOJYyUYEHUU HOBBIX BELIECTB U MarepuaioB. Teopus cTpoeHUs
opranudeckux coeauHeHuii A.M. BytiepoBa, e€ ocHOBHbIe MOn0XeHUs. CTpYKTypHBIE (POPMYJIbI OPraHUYECKUX BeliecTB. ['OMONOrus, N30MepHsl.
XuMHuueckasi CBA3b B OPraHUYECKUX COCIMHEHUSX — OJMHApHBIE M KpaTHble cBsA3U. IIpencraBineHue o KiaccU(UKALUMU OPraHUYECKUX BEIIECTB.
Homenknatypa opraHM4ecKMX COEIMHEHMH (CHCTEMATHYeCKas) U TPUBHAJIBHBIE Ha3BaHMUsS Ba)KHEHWIIMX IPEACTABUTENEM KIIACCOB OPraHUYECKUX
BEILECTB.

IKCIEePUMEHTAJIbHbIC METO/bI H3y4YeHHUs BelleCTB 1 UX NPeBpalleHu i

O3znakomiieHHE C 00pa3llaMy OPraHMYECKHX BELIECTB M MaTepHajaMH Ha MX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ OPraHUYECKHX BEIIECTB,
HaOJI0ICHNEe U ONHKCAaHHE JAEMOHCTPALMOHHBIX OIBITOB IO MPEBPAIICHUIO OPraHMYECKHX BEILECTB NPH HarpeBaHuu (IJIaBiieHUE, OOYyTJIMBaHUE U
TOpPEHHE)

Pazjen 2.YraeBoagopoanbt

AJKaHBI: COCTaB M CTPOEHHE, FOMOJIOTHUECKUH pAd. MeTaH M 3TaH — NPOCTEHIINE MPEJCTaBUTENN AIKAHOB: (M3NYECKHE U XMMUYECKHE
CBOWCTBA (pPEaKIMU 3aMEILEHHs U TOPEHUs ), HAXOXKICHUE B IPUPOJIE, TOJTyYeHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHUNA PsiA. DTUICH U MPONMIEH — MPOCTEHIINE NMPEACTaBUTEIHN AIKEHOB: (PU3UUECKUE U XUMUYECKHE
CBOMCTBa (pEaKLMK T'MAPUPOBAHNS, TAJIOTEHUPOBAHNUS, THPATALIMN, OKMCIEHUS U ITOJIMMEpPHU3alliN ), IOJIy4YeHUE U IPUMEHEHUE.

Anxanuensl: Oytagauen-1,3 u merunOyraguen-1,3: cTpoeHue, BaXHEHIINE XUMHUYECKHE CBOWCTBa (peakuus noimumepusaiuu). [lomyuenue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psAl. ALETHIEH — MPOCTEHIINI MpeacTaBUTENb alKWHOB: COCTaB, CTPOCHUE,
¢bu3nvecKkre 1 XUMHYECKUE CBOMCTBA (peakuy IUIPUPOBAHNUS, TAJIOTEHUPOBAHUSA, TUAPATALIUN, TOPEHHS), TOJIyYeHUE U IPUMEHEHHUE.

Apenbl. benson: coctaB, cTpoeHue, (uzMyYeckHe M XUMHUYECKHE CBOMCTBA (peakiMM TajJOreHUPOBAHUS W HHUTPOBAHUS), MOIYy4YEHUE U
npumMeHenue. Tomyon: cocrtaB, cTpoeHHe, (DU3MYECKHME M XUMHMYECKHE CBOMCTBAa (pEakIMU TaJOTeHUPOBAHUS W HHUTPOBAHUS), IOJIyYCHHE U



IpuMeHeHHe. TOKCHYHOCTh apeHOB. l'eHeTmueckass CBs3b MEXKIY YIVIEBOJAOPOJAaMH, INPUHAIISKAIMMHU K pa3IuuHbM Kiaccam. IIpuponHbie
MCTOYHUKHU YTJIeBOIOpo10B. [Ipupoanslii ra3 u nomnyTHele HeTaHbIe Ta3bl. HedTh U e€ nmpoucxoxaenue. CriocoOsl nepepaboTku HEPTH: TIEepEroHKa,
KPEKUHTI (TePMUYECKUH, KaTaIUTUUeCKui), mupoiu3. IIpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIILIICHHOCTH U B ObITy. KameHHBbIH
yroJib ¥ IPOAYKTHI €r0 MepepaboTKH.

IKCIEePUMEHTAJbHbIC METO/AbI H3y4YeHHUs BeleCTB 1 UX NPeBpalleHu i

O3HakomiieHHE ¢ 00pa3laMy IJIacTMAacC, KayuyyKoB U pe3uHbl, Kojutekuuu «HedTs» u «YToiby, MoaeIupoBaHHEe MOJIEKYJT YIJIEBOJIOPOJIOB U
raJIOreHONPOU3BOIHBIX, IPOBEICHUE TPAKTUYECKON PaOOTHI: MOTYUYSHHE STUIICHA U U3YYEHUE €r0 CBOWCTB.

PacuétHble 3agaun

Brruncienust no ypaBHEHHIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEUIECTBA WM MPOAYKTA PEAKIIUU MO U3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIIHHN).

Pazpnen 3. Kucsiopoacoaep:xamnue oprannieckue coeIuHeHNs

[IpenenpHble OTHOATOMHBIE CIUPTHL. MeTaHO M 3TaHOJ: CTpOeHHUE, (PU3NYECKHe U XUMUYECKHE CBOMCTBA (PeaKLMu C aKTUBHBIMH METaJJIaMH,
raJIor€HOBOJIOPOIAMH, TOPEHUE), IpUMEHEeHuEe. BogopoaHble CBA3M MEXIy MOJIEKyJlaMHM cOUpToB. JleiicTBHME MeTaHOJa M 3TaHOJa Ha OpPraHu3M
yesoBeka. MHOTr0aTOMHBIE CIIUPTHI. DTHICHIJIMKOIb U TIUIEPUH: CTPOCHUE, PU3NUECKUE U XUMHYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO IIEIOYHBIMU
MeTaJlJlaMU, KaueCTBEHHAs PEaKIUsl HA MHOTOaTOMHBIE clIUpThl). [leficTBiE Ha opraHu3M uenoBeka. [I[pumMenenune rimuepruHa U STUICHIJIUKOJIS.

deHoi: CTpoeHUE MOJIEKYJIbI, (PU3NYECKHe U XUMHUecKue cBoiicTBa. TokcuuHocTs (eHomna. [Ipumenenue penona.

Anpreruasl M KeTOHbl. DopManbAeru], aueTalbIerda: CTPOCHUE, (U3MYecKHMe W XUMHUYECKHE CBOMCTBA (peakuuu OKHUCICHUS U
BOCCTAHOBJICHUS], KAUECTBEHHBIE PEAKIMN), [10JIyYEHUE U IPUMEHEHUE.

AUETOH: cTpoeHHe, PU3NIYEeCKUe U XUMHUYECKUE CBOMCTBA (peaKIMi OKUCICHHS U BOCCTAHOBJICHHUS ), [TOJyYCHHE U IIPUMEHEHHE.

ORHOOCHOBHBIE TNpe/eibHbIe KapOOHOBBIE KHCIOTH. MypaBbHUHAs M YKCYCHasl KUCIIOTBI: CTpOEHHE, (PU3MUECKHMEe M XHMHUYECKHE CBOMCTBA
(cBoiicTBa, o0mIMe I KJIacca KUCIOT, Peaklus dTeprUpHUKAINN), TOIyYeHUue U npuMeHenue. CTeapruHoBasi U OJCMHOBAsI KUCIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

Crnoxnble 3pUpHl KaK NPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['maponu3 cinoxHbix 3¢upoB. Xupel. ['maponus xupos. [IpumeHneHue >kupos.
buonoruueckas ponib JKUPOB.

VYrneBoasl: cocTaB, KiacCU(UKaLUs YIIIeBOIOB (MOHO-, IU- U MTOJTUCAXAPUIDI).

['moko3a — mpocTeHIMi MOHOCaxapuJ: OCOOCHHOCTH CTPOCHMS MOJIEKYJbI, (PU3MYECKHEe U XUMHUYECKHE CBOWCTBA (B3auMoJeicTBHE C
rugpokcuom menu(Il), okuciaenne aMMHadHBIM pacTBOpoM okcuaa cepedpa(l), BocctaHOBIeHHE, OpOKEHUE TIIOKO3bI), HAaXOXKIEHHE B MPHUPOJE,
npuMeHeHue, Ouonoruueckas posb. @orocunre3. Ppykro3a Kak H30Mep IIIFOKO3BI.

Caxapo3a — NIpeACTaBUTENb AMCAXApHUJIOB, TMAPOJIN3, HAXOXKIEHHE B NpUpoJe M npuMmeHeHue. Kpaxman m nemnono3a Kak NPUPOAHbIE
nosimMepsl. CTpoeHue Kpaxmaina 1 1Hesoa03bl. dusndeckre 1 XMMUUYECKHE CBOMCTBA Kpaxmaila (THAPOJIN3, KaUeCTBEHHAs PEAKIMS C HOJIOM).

JKCcIepuMeHTA/bHbIe MeTO/Abl M3Yy4YeHHUsl BellecTB M UX npeBpaineHuii [IpoBenenue, HaOIrOA€HUE W OMMCAHUE JAEMOHCTPALMOHHBIX
OIIBITOB: TOPEHUE CIMPTOB, KAYECTBEHHBIE PEAKLMU OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHojia okcuaoM meau(Il)), MHOroaToMHBIX CIIMPTOB
(B3aumonetictBue rmiepuHa ¢ ruapokcuaom menu(ll)), ampaernnoB (OkuclIeHWE aMMHUAYHBIM pacTBopoM okcuaa cepedpa(l) u rumpoxcugom
meau(Il), B3aumoeicTBre Kpaxmala ¢ HOJI0M), IPOBEICHHE TPAKTUYECKOM pabOThI: CBOMCTBA PacTBOPA YKCYCHOM KUCIIOTHI.



PacuérHble 3a1aun BrruncneHust mo ypaBHEHHIO XMMUYECKOH peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTa
peaKIMy o U3BECTHOM Macce, 00bEMY, KOJMUECTBY OJTHOTO U3 MCXOHBIX BELIECTB MIIM IMPOIYKTOB PEAKIINN).

Pa3nen 4. AzoTconep:kanue oprannyeckue coeJHHeHus!

AmMuHpl. MeTuaaMUH ¥ aHWIMH: COCTaB, CTPOCHMUC, (I)I/IBI/IHGCKI/IC M XUMHYECKHE CBOMCTBA (FOpCHI/IC, B3aHMOHCﬁCTBHG C BO,I[OI\/JI n KI/ICJ'IOTaMI/I).
AMUHOKHCIOTEI KakK aM(I)OTepHBIe OpPraHn4cCKUc COCAUHCHUS. dusznyeckue M XHUMHUYECKUE CBOMCTBA aMHHOKHCIOT (Ha nmpuMepe FJ'H/ILII/IHa). Bronornueckoe
3HA4YCHHUC AaMHHOKHCIIOT. HCHTI/II[LI. benkn xak MNPUPOAHBIC BBICOKOMOJICKYJISIDHBIC COCAHWHCHUS. HepBI/I‘lHaH, BTOpHUYHad W TPETUYHASA CTPYKTYypa OEJIKOB.
XUMHYECKUE CBOMCTBA OEIIKOB: TUAPOJIN3, ACHATYpaluia, KAYCCTBCHHBIC PCAKIIUN Ha O€JIKH.

3KCHepI/IMeHTaJI]>HBIe METOAbI U3YYCHHUS BCIICCTB U UX HpeBpalIIeHI/Iﬁ

Ha6J'IIO,I[CHI/IC 1 OIIMCAHUC NEMOHCTPAIIUOHHLIX OIIBITOB: ACHATYpaluia 0€eJIKOB IIpu Harp€BaHnu, IBCTHBIC PCAKIIUU OEJIKOB.

Paspnen 5. BeicOKOMOJIEKY /IS PHBIE COCUHEHUS

OCHOBHBIE MOHATHUSA XUMHH BBICOKOMOJICKYJIIPHBIX COSAMHEHHI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHb MMOJUMEPU3AIIUH, CPEIHSS
MoJieKyJsipHas Mmacca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJICKYJIIPHBIX COCTUHEHNUH — OJIMMEpH3aIHs U MOJIUKOH/ICHCAIIHS.

[Tnactmacchl (MONMUATHIICH, TOJIMIIPONUICH, MOJUBUHUIXJIOPHI, MOTUCTUPON). HaTypanbHbli M CHHTETHUYECKHE KaydyKu (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIN U M30MPEHOBHIN). BoslokHa: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETUYECKHE
(KarpoH U JaBCcaH).

DKcrepuMeHTaIbHbIE METO/IbI N3YUEHUS BEIIECTB U UX MPEBpALCHUN

O3HakomiieHHE ¢ 00pa3LaMy MPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

Me:xnpeameTrHblie CBA3U

Peanuzanus MexXnpenMeTHBIX CBS3€H NMpH M3y4eHHH OpraHudeckoi XxuMuu B 10 Kiacce OCyIIeCTBISIETCS Yepe3 MCIOJIb30BAHUE KaK OOIIUX
€CTECTBEHHO-HAYUHBIX MOHATUH, TaK U TOHATHHA, SBJISIOMUXCS CUCTEMHBIMH JUISl OT/ICIBbHBIX MPEJAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIE ITOHATHUS: SBJICHNE, HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CUHTE3, KIacCU(UKAIMS, IEPUOIUIHOCTD,
HaOJI0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusuka: MaTepusi, YHEPTUs, Macca, aToM, HJIEKTPOH, MOJIEKYJa, YIHEPreTHUECKUH ypOBEHb, BEIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUUNHBI U €IUHHIIBI UX U3MEPEHUS.

buonorus: kierka, opranu3Mm, 6uocdepa, oOMeH BEIIECTB B OpraHu3Me, (OTOCUHTE3, OMOIOTUYECKH aKTUBHBIC BElIeCTBa (O€IKH, YIIIEBOIbI,
KUPBI, GEPMEHTHI).

['eorpadus: MuHepalibl, TOPHbIE TOPO/IBI, MTOJIE3HbIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHONOrHs: MUILIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAJIBHOIO MUTAHMSA, MOIOIIME CPEJICTBA, JIGKAPCTBEHHBIE MU KOCMETHUYECKHE MpPEeraparsl,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH

ILnanupyemble pe3yJibTaThl

OcBoenne yueOHOTO mpeaMera «XUMHUS» Ha YPOBHE cpefHero oOmiero obpazoBaHusi (0a30BBbI YPOBEHb) IOJDKHO OOECHEUUTH TOCTHIKEHUE
CJICAYIOUIMX JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHbIX PE3yJIbTAaTOB.



JInyHOCTHBIE pe3yJIbTaThI

@I'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJibTaTaM OCBOSHHS 00YYarOIUMHUCS IPOrpaMM CpeAHEero o0Iiero oopa3oBanus (JINYHOCTHBIM,
MeTanpeIMETHBIM U NpeIMeTHbIM). HaydyHOo-MeTonn4eckoil OCHOBOHM il pa3pabOTKH IJIAaHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOTPaMM CPEIHEro
obmero o0Opa30BaHUS SBISIETCS CUCTEMHO-ACATEIbHOCTHBIM IMOAX0J. B COOTBETCTBUHM C CHCTEMHO-IEATEIBHOCTHBIM IOJXOJOM B CTPYKTYpe
JMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS IpenMeTa «XHMHUS» Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHs BBIACICHBI CIEIYIOIINE COCTABIISIOLIME:
OCO3HaHME OOYYArOIIMMUCS POCCHICKON Ipa)KAaHCKOM MACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH M CaMOOIPEIEICHUIO;
HaJIMYMEe MOTHUBAIMM K OOYYCHMIO; LIEJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKICHHH JMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
HCTOPUYECKHUX TPaIuIi 6a30BO HAyKW XUMHH; TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBATHCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, MPUCYUIMMHU LEJIOCTHOM CHCTEME XMMHMYECKOro 0Opa3oBaHUs; HAJIMYME MPABOCO3HAHUS IKOJOTMUYECKOW KYJIbTYpHl U
CIOCOOHOCTH CTaBHUTH I U CTPOUTH KU3HEHHbIC IUIaHbL. JIMUHOCTHBIE pe3ysIbTaThl OCBOEHUS IpeaMeTa «XUMUS» JOCTUraloTCSd B €IUHCTBE
yueOHOM M BOCHUTATENbHOM JESTEIbHOCTH B COOTBETCTBHM C T'YyMAaHUCTHYECKHUMHM, COLMOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU U
ujeasaMyd POCCUICKOrO T'pa)KIaHCKOTO OOIIECTBa, MPUHATHIMH B OOILIECTBE HOpMaMH M NPaBUIAMHU IOBEIEHUS, CIIOCOOCTBYIOIIMMHU IPOLECCAM
CaMOIIO3HAHUS, CAMOPAa3BUTH U HPABCTBEHHOTO CTAaHOBJCHHUS JIMYHOCTH OOyyaromuxcs. JINYHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMUs»
OTpaXkaroT C(POPMUPOBAHHOCTH OIBITA MO3HABATEIBHOM M MPAKTUYECKOH JAEATENbHOCTH OOYYalOMIMXCS 0 pPeaM3alud NPUHATHIX B 0OIIecTBE
[ICHHOCTEW, B TOM YHUCJIE€ B 4YacTU: 1) rPa)KAAHCKOTO BOCIUTAHUSA: OCO3HAHUS OOYYAIOIIMMUCS CBOMX KOHCTUTYLHOHHBIX TpaB U 00s3aHHOCTEH,
YBa)KEHHUS K 3aKOHY U IIPABOIOPSIKY; MPEACTABIEHUS O COLMAIbHBIX HOPMaX U MPaBUIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE; TOTOBHOCTHU K
COBMECTHOH TBOPUYECKON JAEATEIBHOCTU IPU CO3JJaHUN YUEOHBIX MPOEKTOB, PEIICHUH yUYEOHBIX U MO3HABATEIbHBIX 33J1a4, BHIIOJHEHUH XUMHUECKUX

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS MpeAMeTa « XUMHUs» JOCTUTAIOTCS B €AMHCTBE Y4eOHOW U BOCIIUTATENIBbHON JESATEIbHOCTH B COOTBETCTBUU
C TYMaHHCTHYECKUMH, COLUOKYIBTYPHBIMHU, TYyXOBHO-HPABCTBEHHBIMHU [IEHHOCTSMHU U HJI€AJIaMU POCCHICKOTO I'PakJaHCKOTO OOIIECTBa, MIPUHATHIMU
B O0ILECTBE HOpPMAMM M IPAaBUJIAMM IOBEICHHUS, CIIOCOOCTBYIOIIMMH IPOIECCaM CaMOIO3HAHMs, CAMOPA3BUTUS M HPABCTBEHHOI'O CTaHOBJICHHUS
JMYHOCTH 00y4Jaromuxcs. JIMUHOCTHBIE pe3ysIbTaThl OCBOCHUS MpeAMETa « XUMHSD OTPaXaroT:

1) rPaskKAaHCKOr0 BOCHUTAHMSA: OCO3HAHMA OOYYAIOUIMMHUCSA CBOMX KOHCTHTYIIMOHHBIX IPaB U OOS3aHHOCTEH, YBRKEHUS K 3aKOHY U
IIPABOIIOPSIIKY;

IIPEJICTABJIECHNSI O COLMAIBHBIX HOPMaX U NPaBUIIAX MEXINYHOCTHBIX OTHOLLEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPHU CO3JaHMM YYEOHBIX HMPOEKTOB, PEIICHHHM Y4YeOHBIX W IO3HABATEIbHBIX 3374,
BBIIIOJTHEHUHM XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IMOHMMAaTh W TPUHUMATh MOTHBBI, HaMEPEHUs, JIOTMKY M apryMEHTBl JIPYTHX IpH aHajlu3e pa3jIMyHbIX BUAOB Yy4eOHOMU
NESITEIBHOCTH;

2) NATPHOTHYECKOr0 BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUIO0 OTE€UECTBEHHONW XUMMUH;

YBa)KEHUS K MPOLIECCY TBOPUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOT'O MPUMEHEHUs XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh
pe3yJbTaT ATUTEIbHBIX HAOII0ACHUH, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, IIOCTOSHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B IOJYYEHHHM M MOCJIEIYIOIIEM aHalInW3e MH(OpMAIM O MEepelOBBIX JOCTHXKEHUSX COBPEMEHHOU
OTE€UYECTBCHHOM XMMMUU,



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI: HDABCTBEHHOT'O CO3HAHMUS, 3TUYECKOTO ITOBE/ICHUS;

CHOCOOHOCTH OIICHMBATh CHUTYyallUW, CBSI3aHHbIE C XWMHYECKUMH SBJICHUSMH, W NPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJCHHME M IOCTYNKH CBOMX TOBAapUINEH C MO3MLUMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHE
MOCTIEICTBUM 3THX MOCTYIIKOB,;

4) (popMHpOBaHUSA KYJbTYPbl 3/10POBbSi: TNOHHMMAaHHS IICHHOCTEH 310poBOro M Oe3omacHOro oOpasza >KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIECHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

co0uroIeHHs paBui1 0€30MacHOro 0OpaIleHHs ¢ BEIECTBAMU B OBITY, IOBCEIHEBHOW )KU3HU U B TPYIOBOM NEATEIHLHOCTH;

MOHUMAaHMS [IEHHOCTU MPaBWJI HHIUBUIYATBHOTO M KOJUIEKTUBHOTO 0€30M1acHOTO MOBEACHUS B CUTYAIUX, YTPOXKAIOLUIUX 30POBBIO U )KU3HU
JIO/IeH; 0CO3HAHMSA MOCTIECICTBUM U HETIPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS ANKOTOJIsI, HAPKOTHKOB, KypeHHs);

5) TPY/0BOI0 BOCIIMTAHUSA: KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON JESITEIbHOCTH, OOIIIECTBEHHO MOJIC3HOM,
TBOPYECKON M APYTUX BUIAX JEATEILHOCTH,;

YCTaHOBKH Ha aKTUBHOE YYaCTHE B PEILICHUH MPAKTUYECKHX 3a/1a4 COIIMAIbHOIN HAIIPAaBICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUeHHIO Mpodeccuil pa3nuyHoro poja, B TOM YHCje HA OCHOBE IPUMEHEHHUS IPEAMETHBIX 3HAHUHN 110 XUMUH;

YBa)KEHUS K TPy, JIOASAM TPYAa U pe3yibTaTaM TPYIOBOH eATeNbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUIYAJIbHON TPAaCKTOPHUU
oOpa3zoBanus, Oyaymeil npodeccun u peanusanud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH,
HWHTEPECOB U MOTpeOHOCTEN 00IIeCcTBa;

6) IK0JIOTHYECKOr0 BOCHUTAHMSA: SKOJOTMUYECKH 11e71eCO00pa3HOro OTHOIIEHHS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAHMS >KU3HU Ha
3emJie; MOHUMAaHUs IJI00ATBHOTO XapaKTepa 3KOJOrMYECKUX MPOoOIeM, BIUSHUS IKOHOMHUUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLUAIbHON
Cpeabl; OCO3HAHUS HEOOXOIUMOCTH UCIIOIB30BAHUS JOCTHXKEHUIH XUMUU JIJIsl pEILICHHs] BOIIPOCOB PALMOHAIBHOTO IIPHPOIOTIONIb30BAHMS;

AKTUBHOTO HENPUATHS JACUCTBUM, NPUHOCIIIUX BpEeA OKpYXKarolleid NPUPOIHON Ccpele, YMEHHs IPOrHO3UPOBATh HEOIAaronpHusTHbIC
HKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMBIX ACUCTBUI U MPEAOTBPAIIATh UX; HAJHMYUS PA3BUTOIO SKOJOTMUYECKOTO MBIIUICHHS, YKOJIOTHYECKON
KYJIBTYpBI, OIbITa JEATEIBHOCTH 3KOJIOIMYECKOH HANpaBICHHOCTH, YMEHHs PYyKOBOACTBOBaTbCS MMHU B I103HABATEIbHOH, KOMMYHHMKATUBHOW MU
COLIMAJIbHOW NPAKTUKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO MPOTHBOCTOSATH HJICOJIOTHH XeMO(POOHH;

7) LHEeHHOCTH HAYYHOI'0 MO3HAHMA: c(HOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OO0IIECTBEHHOH MPaKTHKH;

NOHUMaHMS CHeIM(PUKH XUMUU KaK HAyKH, OCO3HaHUSA €€ poiii B (POPMUPOBAHUH PALIMOHATIBHOIO HAYYHOTO MBIIUICHUS, CO3aHUHU 1IeTIOCTHOTO
IpeACTaBIeHUs 00 OKpY’KAIOIIeM MHUpE KaK O €JMHCTBE MPUPOJAbI U YEJIOBEKa, B MO3HAHUHU NPHUPOJIHBIX 3aKOHOMEPHOCTEH W pELIeHHH MpoliieM
COXpaHEeHHUs IPUPOIHOTO PaBHOBECHS;

yOexIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHHU JUIsI COBPEMEHHOW LMBUJIM3AIMU: B €€ TYMAHUCTHUYECKOW HAINPAaBICHHOCTH M Ba)KHOW pOJU B
CO3JIaHMM HOBOW 0a3bl MaTepUalbHON KyJIbTYpHl, pPEUICHUH TIJIOOANbHBIX MPOOJEM YCTOWYMBOIO pAa3BUTHA UEJIOBEUYECTBA — CHIPHEBOI,
HHEPIreTUYECKOM, MUIIEBOM M 3KOJIOrMYecKol Oe30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECHEUEHUH YCJIOBUH YCHEIIHOIO TPYyAa U SKOJIOTHYECKU
KOM(DOPTHOM KU3HU KaXKIOTO WiIeHa O0IIeCTBa;



€CTeCTBEHHO-HAYYHOW TI'PAaMOTHOCTH: MOHHUMAHUS CYIIHOCTH METOJOB IO3HAHUS, MCIOJB3yeMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU
MCTOJIb30BATh MOJy4aeMble 3HAHUS Ul aHAU3a U OOBSCHEHHUS SBJICHUN OKPYXKAIOIIEro MHpa M MPOUCXOIAIIMX B HEM M3MEHEHUH, yMEHUs JeiaTh
00OCHOBAaHHBIC 3aKJIIOYEHHS HAa OCHOBE HAyYHBIX (DAKTOB M HUMEIOIIMXCSA JAHHBIX C LENbI0 IOJYYEHHUS JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH
CaMOCTOSITENIFHO UCTOJIb30BATh XUMHUUECKUE 3HAHUS JJISl PEIICHUs TPOOJIeM B PEaIbHBIX )KU3HEHHBIX CUTYAIUX;

UHTEpeca K TIO3HAHUIO U HCCIEIOBATEIbCKOW JESATEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY O00pa3oBaHUIO U
camM000pa30BaHMIO, K AKTUBHOMY IOJy4YE€HHIO HOBBIX 3HAHUU 110 XMMUHU B COOTBETCTBHHM C )KM3HEHHBIMHU MOTPEOHOCTSAMU; HHTEpECa K OCOOCHHOCTAM
TpyZAa B Pa3IUYHBIX cepax NpoPeccuoHaIbHOM e TeNbHOCTH.

MetanpeameTHble pe3yJIbTaThl

MertamnpenaMeTHble  pe3yJbTaThl OTPaKalOT OBJAJEHHE YHHUBEPCAJbHBIMH Y4YEOHBIMH I103HABATEIbHBIMH, KOMMYHUKATHBHBIMH U
PETYJISITUBHBIMU JIEHCTBUSMHU.

OgiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH NI03HABATEIbHBIMH JCHCTBUSIMH:

1) 6a30Bble JIOTHYECKHUE JIeliCTBUS:

CaMOCTOSTENIBHO (DOPMYITUPOBATh U aKTYaIU3UPOBATH MPOOIEMy, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpEAEIIATh LU NeATEIbHOCTH, 3a]aBasi IapaMeTPbl U KPUTEPUH UX JTOCTHXKEHHUS, COOTHOCUTH PE3YJIbTaThl IEATEIbHOCTH C IIOCTaBICHHBIMU
LEJSIMY;

UCIIOJIb30BaTh IPU OCBOCHUHU 3HAHWM NPUEMBI JIOTMYECKOIO MBIIUIEHUS — BBIAEIATh XapaKTEpHbIE MPU3HAKU NOHSATUHM M yCTaHABIUBATh UX
B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATHS ISl OOBSACHEHHSI OT/ICIbHBIX (haKTOB U SIBIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPUH I KJIacCU()UKALUHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3yYaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXIEHUS (MHAYKTUBHBIE, NEAYKTHBHbBIE, II0 AHAJOIMM), BBIABISATH 3aKOHOMEPHOCTH M NPOTUBOpPEYMsI B
paccMaTpUBaeMbIX ABICHHUSX, (POPMYIMPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

OPUMEHATh B IPOLIECCe TIIO3HAHMS, HCIHOJb3yeMble B XHMHUU CHUMBOJHMYECKHE (3HAKOBBIE) MOJENH, NPeoOpa3oBBIBATE MOJEIbHBIC
NPEJCTaBICHU — XUMHYECKUH 3HAK (CHMMBOJI) DJIEMEHTa, XUMHUYecKas (opmysa, ypaBHEHHE XUMHMYECKOW PEAaKUMU — IMPH PEIICHUH Y4eOHBIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3a7ad, IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX NMPU3HAKOB H3Yy4aceMbIX
BELIECTB U XUMUYECKHUX PEAKIIUI.

2) 6a3oBbIe HCCIEA0BATENbCKHE IeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEAKLIU;

(bopMyIMpOBaTH LENU U 33/1a4M MCCIEIOBAHMUS, UCIIOIb30BATh MMOCTABICHHBIE U CAMOCTOSTEILHO C(HOPMYIHUPOBAHHBIE BOIIPOCHI B KAUeCTBE
MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIs ()OPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABMIIBHOCTU BBICKA3bIBAEMbIX CYXKICHUH;

BJIaJICTh HABBIKAMH CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U IPOBEICHUS YICHUYECKHUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOII0AATh 32
XOZOM IIPOIECCa, CaMOCTOSITEIbHO IPOrHO3UPOBATH €ro pe3yibTar, (opMyaupoBaTh OOOOIIEHUS U BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTHU
Pe3yJabTaTOB UCCIIEOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPoOeIaHHON paboTe;

npuoOpeTaTh ONBIT YYCHHUYECKOW HCCIENOBATENbCKOM W TMPOEKTHOW JIEATENIbHOCTH, MPOSBIATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY ITOMCKY METOJI0B PELIEHHS PAKTUYECKUX 3a/1a4, IPUMEHEHHIO PA3JIMYHbIX METO/I0B IIO3HAHMSL.



3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B PA3JIMYHBIX HCTOYHHMKAX HHGpOpMaNMU (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XHWMHUYECKOTO COJEepXkaHUs, CHpPaBOYHBIC
nocodusi, pecypcsl MHTepHEeTa), aHAIM3UPOBATh HHPOPMALIUIO Pa3IMYHBIX BUIOB U (HOPM MPEICTABICHHS, KPUTHUECKU OLIEHUBATh €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUYUBOCTH;

(bopMyIMpOBAThH 3aMPOCHI U MPUMEHATH PAa3IUYHBIE METOBI MPH MOMCKE M 0TOOpe MH(pOpMAIUK, HEOOXOIUMON Ui BBIIOIHEHUS y4EOHBIX
3a7a4 OINPEIEIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIIOJIB30BaHMS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U PA3JIMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIEHO BHIOUPATh ONTUMAabHYIO (hOpMy MpeACcTaBiIeHUS HHPOpMALUHU (CXeMbl, rpaduKu, TuarpaMMbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAYYHBIHM SI3bIK B KAUeCTBE CpPEACTBA IpU padoTe ¢ XMMUYECKOH MH(OpMaIueil: MPUMEHATh MEXIIpeIMETHbIe ((hu3ndeckue u
MaTeMaTH4eCKUe) 3HaKH U CUMBOJIBI, (hOpMyJibl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.

OsJiajieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXJIaeMOH TEeMbl B XOJ€ JAMANOra W/WIM JTUCKYCCHUH, BBICKa3blBaTh HJEH, (HOPMYIHPOBATH CBOU
NIPEUIOKEHUS] OTHOCUTEIBHO BBIIIOJHEHUS IPEJIOKEHHOH 3a/1a4H;

BBICTYIIATh C IIPE3CHTAILIMEH Pe3yIbTaTOB M03HABATEIBHOM 1A TEIbHOCTH, TOJYYSHHBIX CAMOCTOSATENIEHO MIIM COBMECTHO CO CBEPCTHUKAMHU MIPU
BBITTOJIHEHUH XUMHYECKOTO SKCIEPUMEHTA, IPAKTUUECKOM paboThI IO UCCIET0BAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pean3allii y4eOHOro IPOeKTa U
(bopMyaHpOBaTh BBIBOAKI 110 pe3yJIbTaTaM MPOBEAEHHBIX UCCIICIOBAHUH IMyTEM COTTIACOBAHUS MO3UIUI B X0/e 00CYKIeHUs U 0OMEHAa MHEHUSIMHU

OBJiaieHHe YHUBEPCAJIBHBIMH PeryIssTHBHBIMH JeHCTBUAMU:

CaMOCTOSITEJIBHO JIAHUPOBATh M OCYILIECTBIATH CBOIO MO3HABATENBHYIO JEATEILHOCTD, ONpeaesiss e€ 1elu U 3a/1a4i, KOHTPOJIUPOBATh U IO
Mepe HeOoOXOAMMOCTH KOPPEKTHUPOBATh MpEAJaracMblii alrOpUTM JEHCTBHH NP BBIMOJHEHUM Y4YEOHBIX M HCCIEIOBATEIbCKHX 3aj]ad, BBHIOMPATh
HaunOosee 3¢ (HeKTUBHBIN CIOCO0 UX PEeIIeHUs ¢ yUETOM MOTY4YEeHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUECKUX PEAKIIMAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOCH JAEATEIHHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKHU.



IIpenmeTHBIE pe3yabTATHI
10 KJIACC
IIpenmeTHble pe3yJbTaThl 0CBOeHHUsI Kypca «Oprannyeckasi XUMHS» OTPaKaloT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI 0 XMMUYECKON COCTABIISIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, POJIM XMMUHU B IO3HAHUU SBJICHUN
IpUPOIBI, B GPOPMHUPOBAHUYU MBIIIICHUS U KYJIbTYphl JUYHOCTH, €€ (PyHKIIMOHATBHON I'PaMOTHOCTH, HEOOXOAUMOM [T peIICHHs IPAKTHYECKUX 3a1a4
Y 3KOJIOTMYEeCKH 0OOCHOBAaHHOTI'O OTHOLICHHUSI K CBOEMY 3/I0POBBIO M IIPUPOIHOM CpEJIe;

BJIa/ICHUE CHCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIIME MOHATUS (XMMHUYECKHI 3JIEMEHT, aToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, XMMHUYECKasl CBsI3b, CTPYKTypHas ¢Gopmyia (pa3BEpHYyTas U COKpaIlEHHas),
MOJIb, MOJISIDHAsE Macca, MOJISIPHBIA 00BEM, YIIepOIHBIA CKeJeT, (pyHKIMOHAIbHAS TpyMIa, paguKall, H30MEpHs, U30MEpbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YTJI€BOAOPOAbI, KUCIOPO U a30TCOAEPIKAINE COSTUHEHUS, MOHOMED, OJIMMEp, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIEC COSAUHEHHUS);
TEOPUH U 3aKOHBI (TEOpHsl CTPOCHHMS OpraHMYeckux BemecTB A. M. byrtiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUI SI3bIK XUMUU;

MHUPOBO33PEHUYECKHE 3HAHMA, JISKAIIHMEe B OCHOBE IMOHMMAHUS MPUYUHHOCTH M CUCTEMHOCTHM XHMHMYECKUX SIBJICHUH, (aKTOJIOrHMYECKHUe
CBEJICHUSI O CBOWCTBaX, COCTaBe, MOJYYCHMH U O€30IaCHOM HCIOJIb30BAHUU BAXKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY M INPaKTHYECKOU
JESITEIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIC MPU3HAKH MOHATUHN, YCTAHABIMBATD UX B3aHMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE
IIOHSITHS IIPU ONIMCAHUU COCTaBa, CTPOCHHUS U IIPEBPAILCHUN OpraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHH HCHOJb30BATh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTAaBJIICHUS MOJICKYJSPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpaI&éHHON) GOopMyJl OpraHUYECKUX BEIIECTB M YPABHEHUIN XMMHUYECKUX PEaKIMii, U3rOTaBIMBATh MOJEIN MOJEKYJ OPraHMYECKUX BEUIECTB IS
WUIIOCTPALMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUN YyCTAHABIMBATh MPUHAAJICKHOCTh H3YUYEHHBIX OPraHMYECKHX BELIECTB I0 HMX COCTaBY M CTPOCHHIO K
OIpe/IeIEHHOMY KJIAcCy/TpynIe COeIuHeHUN (YIJIeBOIOPOJbl, KUCIOPOA U a30TCOACPIKAIME COCTUHEHHUS, BBICOKOMOJICKYJISAPHBIE COCAMHEHUS),
JaBaTh UM Ha3BaHMs 10 cucreMarnyeckoil HomeHkiatype (IUPAC), a Takke NpuBOANUTH TPUBUAJIBHBIE HA3BaHMsI OTJEJIbHBIX OPIaHUYECKUX BEIIECTB
(9THIIEH, TIPOIMJIEH, AaleTWIEH, STWICHIJHKOJb, TIIHMLEPUH, (QeHois, ¢GopMaiabAerul, ameTalbIerui, MypaBbUHas KHCIOTa, YKCYCHas KHUCIOTA,
OJICMHOBAsI KMCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, (PPYKTO3a, KpaxmaJ, HeJII03a, MIULIUH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACIATh BUbl XUMUYECKOH CBSI3M B OPTraHUYECKUX COCIMHEHHX (OJMHAPHBIEC U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS MPHUMEHATH IOJOKEHHUSI TEOPHM CTPOCHHUS OpraHuyeckux BemecTB A. M. ByrtnepoBa nansi oObsicHeHHUs
3aBHCHMOCTH CBOWCTB BELIECTB OT UX COCTAaBA U CTPOEHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PHU3MUECKUE M XHUMHUYECKHE CBOICTBa THIMYHBIX IpEJICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 3TaH, JTWICH, MPOMWJICH, aleTuieH, Oyramuen-1,3, merundyraauen-1,3, GeH301, METaHOI,



3TAaHOJI, STHJICHTIHNKOIb, TTMUIEPUH, (EHON, aleTalbJIerul,, MypaBbHUHAas M YKCYCHasi KHUCIOTHI, TJIOKO3a, KpaxMmal, ILeJUII0JI03a, aMMHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh T'€HETHUECKYIO CBSI3b MEXKAY HUMH YpPaBHEHHUSMHU COOTBETCTBYIOIIMX XMMHUYECKMX PEAKIMHA C HCIOJIb30BaHHEM
CTPYKTYPHBIX (OPMYJT;

c(OPMHPOBAHHOCTh YMEHHSI XapaKTE€pU30BaTh HCTOUYHUKU YTIJIEBOAOPOAHOTO CHIPbS (HE(Th, NPUPOAHBIA Tra3, Yrojb), CHOCOOBI HX
nepepadoTKU U MPAKTHUECKOE IPUMEHEHHE POIyKTOB NepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH HMPOBOJUTH BBHIYMUCICHUS MO XMMHYECKUM YPAaBHEHUSM (Macchl, 00bEMa, KOJMYECTBA UCXOHOIO BELIECTBA WU
MPOAYKTa PEaKIMH M0 U3BECTHBIM Macce, 00bEMY, KOTMUYECTBY OJTHOTO U3 MCXOJHBIX BELIECTB MIIA IPOIYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHI BIa/eTh CUCTEMOIl 3HaHUN 00 OCHOBHBIX METOAAX HAyYHOTO MO3HAHUS, UCIOJIb3YyEMbIX B XUMHH IPU HU3yYCHUU
BEIIECTB M XMMUYECKHX SIBICHUH (HaOnroneHue, u3MepeHue, SKCIePUMEHT, MOJICIHPOBAHUE), UCIOIb30BaTh CUCTEMHbIE XMMUYECKHE 3HAHHS IS
NPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHUH COOJIO/IATh MpaBUia MOJIb30BAHUS XMMUYECKOH MOCYNOM M JIaOOpaTOpHBIM 000OpYyIOBaHHMEM, a TaKXkKe MpaBUiia
o0palleHus C BEIECTBAMU B COOTBETCTBUM C HHCTPYKLHUSAMH I10 BBHITIOJIHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpPMHPOBAHHOCTh YMEHHI TJIAHUPOBATH M BBINOJIHATH XUMUUYECKUH IKCIIEPUMEHT (IIpEeBpAILEHUs] OPIraHUYECKUX BELIECTB IPU HAarpeBaHHH,
MOJIyYeHHE ATUJICHA U M3Y4YCHHE €r0 CBOMCTB, Ka4eCTBEHHBIC PEAKLUUU OPraHMYECKUX BEIIECTB, JIeHATypalus OelKOB MpPHU HArpeBaHWH, LIBETHBIC
peakiuu O€JNKOB) B COOTBETCTBUHM C IPaBUJIAMHM TEXHHKH O€30MAaCHOCTH NpU OOpalleHHMH C BeIIeCTBaMH U Ja0OpaTOpHBIM 0O0OpYIOBAaHUEM,
NPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO JKCHEPUMEHTa B (hOpMe 3alHMCH ypaBHEHMH COOTBETCTBYIOIIMX PEAKIMUA U (OPMYIMPOBATH BBIBOJABI HA
OCHOBE ITHX PEe3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTUYECKH aHAJIU3UPOBATh XHMHUYECKYI0 HH(OpMAIMIO, MOJIy4aeMyl W3 pPa3HbIX HMCTOYHHKOB (CpeacTBa
MaccoBoi nHpopmanuu, IHTEpHET U APYTHX);

c(OPMHPOBAHHOCTh YMEHHH COONIIO/IaTh MPaBUiIa HKOJOTHYECKU IIETIECOO0Pa3HOTO MOBEAEHUS B OBITY M TPYAOBOW AEATEIBHOCTH B LIEJSIX
COXPAHEHHsI CBOETO 3JI0POBbSI U OKPY’KAIOLIEH MPUPOJHON Cpebl, OCO3HABAaTh OMACHOCTh BO3/JCHCTBUS Ha >KUBBIE OPraHU3MBI ONpEAETIEHHBIX
OpPraHUYecKUX BellecTB, MoHuMas cmbicn mokaszarens [1JIK, moscHATh Ha mpuMmepax cHocoObl YMEHBUICHHS U MPEAOTBPAIICHUS HX BPEIHOTO
BO3/ICHUCTBUS Ha OPraHU3M YEJIOBEKa;
111 00YYaIOIIMXCsl C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS: YMEHUE MTPUMEHATH 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MO3HAHUS BEIIECTB
Y XUMHUYECKUX SBIICHUIA;

JUIS CJETBIX W CIAa0OBUIAIIMX OOYYAIOLIMXCS: YMEHHE HCIOJIb30BaTh peibe(pHO-TOueUHyI0 cucteMy oOo3HaueHuil JI. bpains mis 3anucu
XUMHYECKHUX (OPMYIL.



11 KJIACC
IIpeameTHble pe3yabTaThl 0CBOeHHUsI Kypca «O0mast 1 HeOpraHu4ecKass XMHMHUsD> 0TPAKAKOT:
c(OPMHPOBAHHOCTH MPEJCTABICHUNA: O XUMHUUECKOM COCTABISIONIEH €CTEeCTBEHHO-HAYYHOH KapTHUHBI MUpA, POJIM XMMUHU B MO3HAHUU
SABJICHUNA TMPHUPOIBI, B (OPMUPOBAHMHM MBIIUICHUS W KYJbTYphl JUYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMOW Ui peIICHHS
MPAKTUYECKHX 33/1a4 U IKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOILIICHUS K CBOEMY 3/10pPOBBIO M IIPUPOTHOM Cpejie;

BJIaJICHHE CUCTEMOM XMMUYECKHX 3HAHMUH, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAOLINE MOHATUS (XMMUYECKHI 3JIEMEHT, aToM, U30TOoI, S-, p-, d-
3JIEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIM 00BEM, BaJICHTHOCTD, AJIEKTPOOTPHULIATEIIEHOCTD, CTEIIEHh OKUCIICHUS, XUMUYECKast
CBS3b (KOBAJIECHTHAs, MOHHAsA, METaJUNIMYECKas, BOAOPOJHAs), KPUCTAUIMYECKAss PEIIETKA, TUIIbI XMMHYECKUX DPEAKIMM, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, NIEKTPOJIUTHUECKAS IUCCOLMALINS, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh XMMHUECKON PEAKIIMH, XMMHUUECKOE PABHOBECHUE); TEOPUH
U 3aKOHBI (TE€OpHUsl 3JIEKTPOJUTHUECKON Iuccoluanuu, nepuogudeckuilt 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHHUs MacChl BEIECTB, 3aKOH
COXPAaHEHHUs U INPEBPAILEHUS 3HEPTUU IPU XMMHUYECKUX PEAKLUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUM A3BIK XMMHHM, MUPOBO33PEHUECKUE 3HAHMSI,
JIeKallyie B OCHOBE TIOHUMAHUS IPUUYMHHOCTH M CUCTEMHOCTH XMMUYECKHX SIBICHUH, (DAaKTOIOTUYECKUE CBEJCHUS O CBOIMCTBAX, COCTABE, MOJIyUYCHUH
1 0€30MacHOM HCIOJIb30BAHNHN BaXKHEHIINX HEOPTaHUUECKUX BEUIECTB B OBITY M MPAKTUYECKON JEATEIbHOCTH YEI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC MPU3HAKH MOHATUHN, YCTAHABIMBATD UX B3aHMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE
IIOHATUS IIPU ONMCAHUY HEOPTaHUYECKUX BEIIECTB U UX MIPEBPALCHUM;

c(OpPMHPOBAHHOCTh YMEHHUI UCIIOIB30BaTh XUMHUECKYIO CUMBOJIMKY JUIS COCTAaBICHHS (POPMYIT BEILIECTB U yPAaBHEHUN XUMHUYECKUX PEaKIIHA,
cucremarnyeckyro HomeHkiatypy (IUPAC) u TpuBHalibHbIE Ha3BaHUS OTIEIbHBIX HEOPraHUYECKUX BELIECTB (YrapHbIH ra3, yrieKucIbli ra3, aMMHaK,
raiéHasl U3BeCThb, Heralu€Hasi U3BECTh, IUThEBAsA COJA, IUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUN ONPEAEIATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS XMMUYECKHX HJIEMEHTOB B COCIMHEHUAX PA3IUYHOTO COCTABa,
BUJ XUMHUYECKOW CBSI3M (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas, BOJOPOAHAsA) B COEAMHEHUSX, TUI KPUCTAJIMYECKOW PEHMIETKH KOHKPETHOTO
BELIECTBA (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAs, METAJUIMYECKAs), XapaKTEP CPE/bl B BOJHBIX PaCTBOPAaX HEOPraHUYECKUX COECIMHEHUN;

c(OpPMHPOBAHHOCTh YMEHHUI yCTaHAaBJIMBATh MPHHAUICKHOCTh HEOPTaHMUECKUX BEIIECTB IO MX COCTAaBY K ONpPEAEIEHHOMY KIJIACCy/TpymIe
COEAMHEHUH (IIPOCThIe BEIIECTBA — METAJUIBI U HEMETAILJIbl, OKCUIbI, OCHOBAHMSI, KUCIOTHI, aM()OTEpPHBIC THAPOKCUIBI, COJIN);

c(OpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICI Nepuoauueckoro 3akona /I. M. MenneneeBa u 1€MOHCTPUPOBATH €0 CUCTEMATHU3UPYIOLIYIO,
OOBSICHUTENIBHYIO U IPOTHOCTUYECKYIO (PYHKLIUY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pU30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XMMHUYECKHX 3JieMeHTOB |—4 mepuonoB Ilepuoamueckoit
CHCTEMBbl XUMUYecKHX 31eMeHToB . 1. Menneneea, UCIONIb3Ys OHATHS «S-, p-, d-37€KTPOHHBIE OPOUTAINY», «IHEPTETHUECKUE YPOBHIY, OOBICHATH
3aKOHOMEPHOCTU M3MEHEHHUs CBOMCTB XMMHYECKHMX DJIEMEHTOB M UX COCAMHEHMM IO IlepuoaaM M rpymnmnaM llepruoaudeckoi cUCTeMbl XUMHUYECKUX
anemenToB . 1. Menneneena;



c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBONCTBA HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPKIaTh CYIIECTBOBAHUE T€HETUUECKOM CBSI3U MEXKIY HEOPraHMYECKHMH BEIIECTBAMU C MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIMINX XUMHUYECKUX
peakuuii;

c(hOpPMUPOBAHHOCTh YMEHHS KIACCUPUIIUPOBATH XUMUYECKHE PEAKIINH 0 PAIUYHBIM MPU3HAKAM (YHCITY ¥ COCTAaBY PEarupyrolluXx BEIIECTB,
TerioBoMy 3(h(eKTy peakiuu, U3MEHEHHUIO CTENIEHEH OKUCICHUS JIEMEHTOB, 00PATUMOCTH PEaKIUU, YYACTHIO KaTaIu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISITh YPABHEHUS PEAKIMA pPA3IMYHBIX THUIIOB, TOJHBICE M COKpAIIEHHBIE YPAaBHEHUS PEAKIH MOHHOTO
oOMeHa, YYUTHIBasI yCIOBUS, PU KOTOPBIX 3TH PEaKIMK UAYT A0 KOHIA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIUHU, TMOATBEPKAAOIINE KAYSCTBEHHBI COCTaB pA3IUYHBIX HEOPTaHMYECKUX BEIIECTB,
pacmo3HaBaTh ONBITHBIM IyTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTAaHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI PACKPHIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIIMA MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO
OanaHca 3TUX peaKlnii;

c(hOpMUPOBAHHOCTh YMEHUH OOBSICHITh 3aBUCUMOCTh CKOPOCTH XHUMHYECKOW pEaKIMH OT pa3iNYHbIX (HAaKTOPOB; XapakTep CMEIICHUS
XUMHYECKOTO PABHOBECHS B 3aBUCHUMOCTH OT BHEIIHETO Bo3aeicTBus (nmpuHiun Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUUYECKUE TPOIECCHI, JIEKAIUE B OCHOBE MPOMBIIIJICHHOTO MOMYyYEHHUSI CEPHOUN KHCIOTHI,
aMMHaKa, a Takke COPMUPOBAHHOCTH MPEACTABICHUHN 00 OOIIMX HAYYHBIX MPUHITUIAX U SKOJOTHIECKUX MPOOIeMax XUMUIECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIUMCICHHS C HCIOIH30BAHUEM IOHATHS «MAacCcOBasi JIOJSI BEIIECTBA B PAaCcTBOPE», OOBEMHBIX
OTHOIICHUH T'a30B MIPU XUMUYECKHX PEAKLUAX, MACChI BEIIECTBA UM 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacCce WIH 00BEMY OJTHOTO
W3 yYacTBYIONIMX B PEAKIMH BEIIECTB, TEIJIOBOrO A (eKkTa peakii Ha OCHOBE 3aKOHOB COXPAaHEHHUsS MAacChl BEIIECTB, MPEBPALICHHS] U COXPAHCHHUS
SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIO/IaTh MpaBUila MOJIB30BAHUS XUMHUYECKOW MOCY/I0M U 1ab0opaTopHBIM 000pyAOBaHUEM, a TAaKKe MpaBuia
oOparlleHus C BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBIITOJIHEHUIO 1a00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IJIAHUPOBATh U BBIMONHITH XUMUYECKUN IKCHEPUMEHT (pa3lioKeHHE MEpPOKCHIa BOAOPOJA B MPHUCYTCTBUU
KaTajan3aTopa, OINpeelieHHe Cpelbl PACTBOPOB BEIIECTB C MOMOIILI0 YHHUBEPCATHLHOTO MHIUKATOpA, BIMSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON PEeaKINy, peaklliid HOHHOTO 0OMEHa, KaueCTBEHHBIC PEaKIIuU Ha CyIb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7ad mo TemMaMm «Mertamis» U «Hemeramns») B COOTBETCTBHM C TpPaBHJIAMU TEXHUKH OE30MACHOCTH MPHU OOpAIIEHUU C
BElIECTBAMH H JaOOPaTOpPHBEIM O0OpYIOBAaHUEM, TMPEACTABIATh PE3YyJbTaThl XWMHUYECKOTO JSKCIepUMEHTa B (QopMe 3amuch YypaBHEHHMA
COOTBETCTBYIOIIUX peakiuii U (OpMyIMPOBATH BEIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTUYECKU aHATU3UPOBATh XMMHUYECKYI0 HH(POPMAIUIO, MOIy4aeMyl0 U3 Pa3HBIX HCTOYHUKOB (CpeicTBa
MaccoBOW KOMMYHMKaIUH, IHTEpHET U 1pyrux);



c(OpPMHPOBAHHOCTh YMEHHI COOMIO/IAaTh MpaBHUiIa SKOJOTHYECKU IIETIECOO0PAa3HOT0 MOBEAEHUS B OBITY M TPYAOBOW AEATENBHOCTH B LIEJSIX
COXpaHEHUs1 CBOEr0 3[0pOBbs U OKPY’KAIOLIEW MPUPOAHOU Cpelbl, OCO3HABATh OIACHOCTb BO3LCHCTBUA HA JKMBBIE OPraHU3MBI OIPEIEIEHHBIX
BEIIeCTB, MoHMMas cmbici nokasatens [1/JIK, moscHATh Ha mpumepax CrocoObl YMEHBIICHUS W MPEJOTBpAIEHHs MX BPEIHOTO BO3JEHCTBHS Ha
OpraHu3M 4YeJI0BEKa;

Juis 00yYaroMIMXCsl ¢ OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHATh 3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHHUS
BEILECTB U XUMUYECKUX SIBJICHUH;

JUIS CJETBIX W CIa0OBUIAIIMX OOYYAIOLIMXCS: YMEHHE HCIOJIb30BaTh peibe(HO-TOUeUHYyI0 cucteMy oOo3Hauenuil JI. bpains mis 3anucu

XUMHUYECKHX (POpPMYIT



Oprannsanus npopopueHTANMOHHO PadoThI

Tema ypoxka KonngectBo | @opma paboTs

4acoB
[Tpupoansiii ra3. IlonyTHble HETAHBIC Ta3bl. 1 3HaKOMCTBO C npodeccueil HeTIHUK
KaMeHHBIH yrosb U IpOayKThI €ro nepepadoTKu 1 Wrpa «Haiiau napy»
Hed1p 1 ciocoOsl ee nepepadotku. [IpuMeHeHne IpoIyKTOB epepadoTKu 1 Buneoposuk
[Tonmucaxapuapl: CTPOCHHE MOJIEKYNI, (HU3UUECKUEe W XUMHUYECKHE CBOMCTBa | 2 BupryanbHas 5KCKypcUs Ha KapTOHHBIN 3aBOJ
IIPUMEHEHUE
IToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX 1 Urpa «KyOuk npodeccrnoHaIbHOro ycnexay
BuraMuHbl, rOPMOHBI, JIEKAPCTBA 1 Jle6atel «JlokTop myumias nmpodeccus Ha 3eMIIe»
benku kak mpupoiHble NOJIUMEPBI; CTPYKTYpa OEIKOB 1 Buneoposnuk
[Tnactmacchl. YTunu3zans v nepepadoTKa MIIacTHKa 0,5 MeHTanpHas Kapra
XuUMHs U 300pOBbE YETOBEKA 0,5 Jleb6atel «JlokTop ayumias nmpodeccus Ha 3eMIIe»




TemaTu4eckoe mIaHMPOBaHUE

10 xiacc
Ne KonnyectBo | JiexkTpoHHble nugpoBbie 00pa3oBaTelbHbIE
n/n Tema ypoxka 4aC0B pecypcbl
Pa3nen 1.Teopernyeckne 0OCHOBbI OPraHU4eCKOH XHUMHHU 3
1 | IIpenMer opraHn4YeCKON XUMUH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 1 bubnnoreka [HOK
https://m.edsoo.ru/7f41837c
2 | Teopuss crpoeHuss opranuueckux coenuHenuit A. M. BbyrtnepoBa, eé€ |1
OCHOBHBIE I10JIOKECHMUSI
3 | IpencraBienue o kiaccupukanuu opranudeckux BeniectB. Homenkmnarypa | 1
(cucremaruyeckasi) U TPMBHAJIbHBIE Ha3BaHUSI OPraHUYECKUX BEILLECTB
Pasnea 2. Yriaesogopoasl 13
AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHH sy 1
MeraH 1 3TaH — IPOCTEUIINE IIPEACTABUTENIN AJIKAHOB 1 bubnnoreka [HOK
https://m.edsoo.ru/7f41837c
6 | AIKeHbI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 | OTuieH U nponuiIeH — NPOCTEHINE IPEICTaBUTENN AJIKEHOB 1
8 | IIpaktuyeckas padora Ne 1. «ITosnyuenue sTuieHa U U3yYeHHE €ro cBOMCTBY | |
9 | AnkanueHsl. byranuen-1,3 u  MmerunOyraguen-1,3. [Tomyuenue | 1
CUHTETUYECKOI'0 KayuyKa 1 pE3UHbI
10 | AnKuHBI: cOCTaB M OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTMYECKHH psia. AnetuieH | 1 bubnmoreka [HOK
— NPOCTEHIINN PeACTaBUTENb AIKUHOB https://m.edsoo.ru/7f41837c
11 | BoruncneHus no ypaBHEHUIO XMMHUYECKON peaKIMU 1
12 | Apensl: 6eH3011 1 TOSyos. TOKCHYHOCTH apEHOB 1
13 |I'eHernyeckass CBs3b YIVIEBOAOPOIOB, IPHUHAMIEKAMX K Ppa3IuyHbIM | 1
KJj1accam
14 | IIpuponHble HMCTOYHMKHM YIJIEBOJOPOJIOB: IPHUPOAHBI Ta3 M IHONyTHbIE | 1
He(TsIHbIE ra3pl, HeQTh U MPOIYKTHI €€ NepepaboTKU
15 |IIpuponHble HMCTOYHMKHM YIJIEBOJOPOJIOB: IPHUPOAHBI Ta3 M IHONyTHbIE | 1
He(TsHbIE ra3pl, HeQTh U MPOAYKTHI €€ epepadoTKU




16 | KonTposibHas paboTa 1o paszzaeny «YTIeBoI0pOIb» 1
Paznen 3. Kucsiopoacoaep:xanue oprannieckue coeIuHeHus! 13
17 | IIpenenbHble ONHOATOMHBIE CIUPTHI: METAHOJI U 3TaHONI. Bogopoanas cBsazp | 1 bubnmoreka [HOK
https://m.edsoo.ru/7f41837c
18 | MHOroaTroMHbI€ COUPTHI: STUICHIJIMKOJIb U TJIUIEPUH 1
19 | ®denon: crTpoeHHE MOJEKYNIbI, (U3NYECKHME M XHMHUYECKHE CBOMCTBa, | 1 bubnnoreka [HOK
IpUMEHEHHE https://m.edsoo.ru/7f41a636
20 | Anpaeruabl: GopMaIbACTUA U AlleTAIbICTU . ATIETOH 1 Bubnuoreka LHOK
https://m.edsoo.ru/7f41a636
21 | OnHOOCHOBHBIE TpejeibHbIE KapOOHOBBIE KHCIOTHI: MypaBbuHass H | 1
YKCYCHasI
22 | Ilpaktuueckas paborta Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KHCIOTHI» 1
23 | CreapuHoBass M OJIEMHOBAs KHUCJIOTHI, KaK IIPEICTAaBUTENM BbICIIMX | 1
KapOOHOBBIX KHCIIOT
24 | Mbuia Kak CoJIM BbICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ICHCTBHUE 1
25 | Cnoxuele 3¢upbl Kak MPOU3BOAHbIE KapOOHOBBIX KHCHIOT. ['maponus | 1
CJIO’KHBIX 3(hUpoB
26 | XKupsl: TUAPOIU3, IPUMEHEHUE, OMOIOTUYECKAst POJIb KHPOB 1 bubnmoreka [HOK
https://m.edsoo.ru/7f41837c
27 | YrneBoabl: cocTaB, kiaccupukanus. BaxHeime npeacTaBuTenu: rirokosa, | 1 bubnuoreka LHOK
bpykTo3a, caxaposa https://m.edsoo.ru/7f41a636
28 | Kpaxmai 1 11eju1r0103a Kak IPUPOAHBIE OJTUMEPDI 1
29 | KourponbHas pabora mo paszzmeny «Kucimopoacoaeprkaiue opranudeckue | 1
COEIMHEHUS»
Pasnea 4. Asorcogepskanue oOpraHu4ecKue coeJHHeHHs 3
30 | AMUHBI: METUJIAMHUH ¥ aHUJIMH 1 bubnuoreka HOK
https://m.edsoo.ru/7f41a636
31 | AMUHOKHCIOTBI Kak am@OTepHble OpraHWYEeCKHE COCIUHEHHs, uX | 1 bubnmoreka [HOK
Ouosiornueckoe 3HaueHue. Ilentuap https://m.edsoo.ru/7f41a636
32 | benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIDHBIE COETMHEHUS 1 bubinoreka LHOK




https://m.edsoo.ru/7f41837c

33 | OcHOBHbIE NOHATHUSL XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN 1

34 | OcHOBHBIE  METOJBl  CHHTE3a  BBICOKOMOJIEKYJSIPHBIX  COEAMHEHHH. | 1 bubnmoreka [HOK
ITnacTmacchl, KayuyKH, BOJIOKHA https://m.edsoo.ru/7f41a636

O011ee KOJIHYECTBO YaCOB 34




TemaTu4eckoe mIaHMPOBaHUE

11 xnacc
Ne KonnyecTBo | JiiekTpoHHBIEe IH(ppOBLIe 00pa3oBaTe/bHbIC
n/n Tewa ypoka 4acoB pecypcol
Paspnen 1. TeopeTruueckne 0CHOBBI XMMHHU 13
1 XUMUYECKUH 3JIEeMEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpaLUs aTOMOB 1 bubnmoreka HOK
https://m.edsoo.ru/ff0d210c
2 [lepuoanueckuit 3akon u lleproanueckas cuctemMa XMMUYECKUX AJIEMEHTOB | 1 Bubnuoreka LIOK
. 1. Menneneesa, ux cBs3b C COBPEMEHHON TEOPUEU CTPOCHUS aTOMOB https://m.edsoo.ru/7f41a636
3 3aKOHOMEPHOCTH M3MEHEHMSI CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX | 1
COEMHEHMI 10 IpyNnaM U MepuojaM. 3HaueHUE MEPUOJINYECKOr0 3aKOHA U
CUCTEMBI XUMHUYECKUX d1eMeHTOB JI.J1. MeHeneesa B pa3BUTUU HAYKU
4 CrpoeHnue BeniecTBa. XMMUYECKas CBsI3b, €€ BUIBI; MEXaHU3MbI 0Opa3oBaHus | 1 bubnuoreka 1HOK
KOBAJIGHTHOH cBsi3u. BomopoaHas cBs3b https://m.edsoo.ru/ff0d210c
5 Banentnocts. DnexrpoorpuniaresnibHocTh. CTeneHnb okucienus. Bemectsa | 1
MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOI'O CTPOEHUS
6 IlonstTue o agucnepcHeIX cucreMax. VICTMHHBIE M KOJUIOMJHBIE PacTBOPHL. | 1 bubnmoreka HOK
MaccoBast 107151 BEILIECTBa B PaCTBOPE https://m.edsoo.ru/ff0d210c
7 Knaccudukanmss u  HOMEHKJIAaTypa  HEOPraHHMYECKUX  COeIMHEeHMH. | |
I'enernyeckas CBSA3b HEOPraHMUECKUX BEIIECTB, PA3JIMUHBIX KIACCOB
8 Knaccudukanus XUMU4YeCKUX peakuuil B Heopra}.mqecxon U opraHuueckon | 1 Buborexa 110K
XUMHMH. 3aKOH COXPaHEHHUS MacChl BELIECTB; 3aKOH COXpaHEHMs U https://m.edsoo.ru/7f412636
IIPEBPALIEHUS SHEPTUU IPU XUMHUYECKHUX PEaKIMIX
9 Ckopoctb peakuuu. OOpaTumMble peakini. XMMHYECKOE PABHOBECHE 1
10 [Tpaktuyeckast pabora Ne 1. «BausiHue pa3znuyHbx (paKTOPOB HA CKOPOCTH | | bubnmoreka HOK
XUMUYECKON peaKIuimy https://m.edsoo.ru/ff0d210c
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OnexTponutuueckas auccounanus. IloHstne o BOAOPOJHOM IOKa3aTese
(pH) pactBopa. Peaknuu noHHOrOo OOMeHa. I'MApONIM3 OpPraHUYECKUX H
HEOpPraHUYECKUX BEILECTB

12 OKuCIUTEeNbHO-BOCCTAaHOBUTENIbHBIE peakuuu. llonstne 00 snekrponmse | 1 bubnnoreka HOK
pacriaBoB U pacTBOPOB CoOJieit https://m.edsoo.ru/7f41a636
13 Konrponbnas padota no pazaeny «TeopeTnueckue OCHOBbI XUMHK 1
Pasnea 2. Heopranuyeckasi Xumust 17
14 Merambl, ux nonoxenue B llepuonuueckoit cucreme xumuueckux | 1 Euborexa 110K
anementoB JI. V1. MeHneneeBa u 0OCOOCHHOCTH CTpOCHHsI aToMOB. OOmiue
. https://m.edsoo.ru/ff0d210c
(du3nyecKre CBOMCTBA METAJIIOB
15 CrnaBel METaJUIOB. DJIEKTPOXUMUYECKUH sl HAPSKEHUI METalIOB 1 bubnnoreka HOK
https://m.edsoo.ru/7f41a636
16 XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJUIOB (HATpUM, Kaiui, Kanblui, | 1
MarHui, aIIOMUHUIN) U UX COCTMHEHUM
17 XUMHUYECKHE CBOMCTBA XpOMa, MEJIM U UX COCIMHEHUHN 1
18 XUMHUYECKUe CBOMCTBA [IUHKA, JKeJIe3a M UX COSTUHCHUMN 1 bubnuoreka 1HOK
https://m.edsoo.ru/ff0d210c
19 [Tpaktuyeckast pabora Ne 2. "Pemenue 3KCIepUMEHTANBHBIX 33134 10 TeMme | |
«Metamab»"
20 Hemeramnel, ux mnonoxenue B Ilepuoanueckoil cucreme xumuueckux | 1
anemeHToB /. 1. MenaeneeBa 1 0COOEHHOCTH CTPOEHHS aTOMOB
21 @du3nyecKue CBOWCTBA HEMETAIIOB. AJUIOTPOIUS HEMETAJIOB (Ha mpumepe | 1 bubnnoreka HOK
KHCJIOpOAa, cepsl, pocdopa u yriepoaa) https://m.edsoo.ru/ff0d210c
22 XUMHUYECKHE CBOMCTBA raJOT€HOB, CEPhl U UX COSTMHEHUHN 1
23 XUMHUUECKHe CBOMCTBA a30Ta, pochopa 1 Ux coenHEeHUN 1 bubnmoreka HOK
https://m.edsoo.ru/ff0d210c
24 XHUMHUYECKUE CBOMCTBA YIIEPOAA, KPEMHUS U UX COCUHEHUM 1

Bbubaunoreka

HOK




https://m.edsoo.ru/ff0d210c

25 IIpuMeHeHre Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUN 1 bubnnoreka HOK
https://m.edsoo.ru/7f41a636
26 O6oOmenne u cucremMaTu3anus 3HaHui 1o Teme «Hemerammem». | 1
Bbruucienuss mo ypaBHEHHMSAM XHMHYECKHUX PEAKIMHA M TEPMOXUMHUYECKHUE
pacy€Tsl
27 [TpakTuyeckast pabora Ne 3. «Pemienue skcrepuMeHTaIbHBIX 3aja4 1Mo Teme | | bubnnoreka HOK
"Hemeramisr"» https://m.edsoo.ru/ff0d210c
28 KonTponbHast pabota mo Temam «MeTaisl» 1 «HemeTamish 1
29 Heopranuueckue u  opranudeckue kucinorel. Heopranumueckue wu |1 bubnmoreka HOK
OpraHUYeCKHUe OCHOBAHUS https://m.edsoo.ru/7f41a636
30 AM(poTepHble HEOPTaHUYECKUE U OpraHnyeckue coequHenus. I'enernueckas | | bubnmoreka HOK
CBSI3b HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB https://m.edsoo.ru/7f41a636
Pasnen 3. Xumus u xKu3Hb 4
31 Ponp xumun B oOecreuyeHUH SKOJIOTHYECKON, SHEPTeTUYeCKOM W MUIeBoH | 1 bubnuoreka 1HOK
0€301acHOCTH, Pa3BUTUU MEIUIIMHBI https://m.edsoo.ru/ff0d210c
32 [IpencraBnenus 00 oOWMX HAYYHBIX [PUHLUMIAX [POMBIILICHHOTO | |
MOJIyYCHHUS BaXKHEHIIINX BEILIECTB
33 YenoBeKk B MUpPE BELIECTB U MATEPHATIOB 1 bubnmoreka HOK
https://m.edsoo.ru/ff0d210c
34 X¥MHS U 30pPOBBE YETIOBEKA 1 bubnnoreka HOK
https://m.edsoo.ru/ff0d210c
OO01iee KOIMYECTBO 4acOB 34
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