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IHosicHuTe/IbHAA 3aIIUCKA

Pabouas nporpamma JaHHOTO Kypca BHEYPOUHO NeATEIbHOCTH pa3paboTaHa B COOTBETCTBUU C
TpeOOBaHUSIMU

- 3akona Poccumiickoit deneparuu ot 29.12.2012 r. Ne 273-D3 «O6 ob6pa3zoBanuu B Poccuiickoit
denepanun» (C UBMEHEHUSIMH U JIONIOJIHEHUSIMU );

- @ezepalbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIbHOrO CTaHAapTa CpelHero oOuiero
oOpa3oBanus (yTBEpKICH NpukazoM MuHHUCTepCTBa mpocBemeHus Poccuiickoit denepanuu oT
12.08.2022 1. Ne 732) (¢ uBMEHEHUSMH U JOTIOTHCHUSIMU);

- OenepanibHON 00pa30BaTEIBLHON MPOTPaMMON CpelHero odmero oopazoBanus (YTBEPKICH
npukazoM MunKcTepcTBa TpocBemenus Poccmiickoit ®deneparmuu ot 18.05.2023 Ne 371) (c
WU3MEHEHUSMHU U JIOTIOJHEHUSMH ),

- Tlopsiaka opraHu3aldyd M OCYIIECTBJICHHSI 00pa3oBaTENbHON AESITENbHOCTU MO OCHOBHBIM
o0pa3zoBaTeNbHBIM MpOrpaMMaM — 00pa30BaTeNbHBIM MPOrpaMMaM HA4aJbHOTO OOIIEr0, OCHOBHOTO
o01iero u cpenHero oouiero oopazoBaHusi, YTBEPKACHHBIM MPHUKa30M MUHHCTEPCTBA MPOCBELICHUS
Poccuiickoit ®eneparuu ot 22 mapra 2021 roga Ne 115 (c u3MeHEHUSIMU U TOTIOJTHEHUSIMU );

- [ToctanoBnenust ['maBHOrO rocygapcTBeHHOro canutapaoro Bpaya Poccun ot 28.09.2020 Ne
CII 2.4.3648-20, CanutapHsbIX IpaBuil [ J1aBHOrO roCyJapCTBEHHOTO CaHUTapHOro Bpaua Poccun ot
28.09.2020 Ne28

- [locranoBnenus [ maBHOTO rocynapcTBeHHOTO canuTapHoro Bpada PO ot 28.01.2021 N 2 «O06
YTBEPKJIEHUH caHuTapHbIX npaswil U HopMm CanlluH 1.2.3685-21 «l'urnennueckue HOpPMATHUBBI U
TpeOOBaHUs K OOECIEYCHNI0 OE30MaCHOCTH W (W) OE3BPEAHOCTH ISl YeloBeKa (akTOPOB CpPEIb
oOuTaHU»

- Paboueii nporpammoii Bociutanust MBOY «lIpodunbheriii muieit Nod2».

Pabouas nporpamma yueGHOT0 Kypca BHEYPOUHOI JeSTEIbHOCTH Ui 00ydaromuxcsi Ha ypOBHE
cpeaHero oOmiero oOpa3oBaHHMS OPHEHTHPOBAHA Ha IIEJIEBBIE OPUEHTHPHI, CHOPMYIHPOBAHHBIC B
paboueii mporpamme Bocriutanusi MbOY «lIpodunbabiii muueit Ned42y. [Iporpamma paccunrana Ha 1
yac B HeJlelo, 34 yaca B o B KaXKJIOM KJjlacce.

XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK HUIpaeT ocoOyl pojb B COBPEMEHHOM
LIMBUJIM3AlMM, B CO3/laHUM HOBOM 0a3pl MarepHalbHOM KyiabTyphl. OHa BHOCHT CBOM BKJaJ B
(dbopMUpOBaHHE PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, B CO3/IaHUE IIEIOCTHOTO MpEJCTaBIICHUS 00
OKpY>KaIoIlleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YelIOBEKa, KOTOpoe (hOpMHUPYETCS B XUMUU Ha OCHOBE
MMOHMMAaHHUS BEIIECTBEHHOI'O COCTABA OKPYKAIOLIEr0 MUPA, OCO3HAHUS B3AUMOCBSI3U MEXAY CTPOCHUEM
BEIIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHO B3aMMOJEWUCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHS CTaja HEOThEeMIIEMOMU
4acTbI0 MUPOBON KYJBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPyAa W >KU3HH KaKJOro WieHa
obmectBa. CoBpeMeHHas: XUMHUS KaK HayKa CO3HMJaTelbHas, KaK HayKa BBICOKHX TEXHOJOTHH
HanpaBJieHAa Ha PELIEHHE INI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUSL YEIOBEUECTBA — CBHIPHEBOI,
HHEPreTUYECKOM, MUIEBOM, IKOJOrMUECKONH OE30MaCHOCTH U OXpPaHbl 30POBBSI.

B cooTBeTCcTBUY € OOMIMMHU IEISIMU U PUHIIMITAME CPETHETO 00111er0o 00pa30BaHUsI COIEPKaHUE
Kypca BHEYPOUHOW JCSATENbHOCTH «IJKCINEPUMEHTAJIbHOE PpelIeHue 3a4a4 M0 XHMHH»
OpPUEHTHUPOBAHO MPEUMYIIIECTBEHHO Ha OOILEKYIbTYPHYIO OJTOTOBKY 00Yy4arOIINXCs, HEOOXOIUMYIO
UM ]IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUTHOTO BKIIOYEHHUS B YKU3Hb COIUYMA,
MIPOJOJKEHHSI 00pa30BaHus B PA3IUYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocCTaBisIOMKUMHA Kypca BHEYPOUHOM AEATEIBHOCTH SBJSieTCSl 0a30BBI Kypc OpraHu4ecKoi
xumun. opMUpOBaHNE JAHHON CHCTEMbI 3HAHUI NMpPU U3yUYEHUHU Kypca 00ecredrBaeT BO3MOXHOCTh
pPaccMOTpPEHHsI BCETO MHOTOO0Opa3usi BEIIECTB HA OCHOBE OOIIUX MOHSATHH, 3aKOHOB U TEOPHI XUMUH.

[To1 HOBBIM YTJIOM 3peHMSI B Kypce BHEYPOUHOMU J1€ATEIbHOCTH pacCMaTpUBaeTCs H3y4eHHBIN Ha
YPOBHE OCHOBHOT'O O0IIEro 00pa3oBaHMs TEOPETHUYECKUI MaTepuasl U (akTOJIOTHUYECKUE CBEJICHHS O
BEIIIECTBAX U XUMUYECKON PEaKIHH.

Enunas cucrema 3HaHUMN O BaKHEWIIMX BEIIECTBAaX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHUH, a TAKXKE€ O XMMHYECKHUX PEaKIUsIX, MX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHMS

AOMNOJHACTCA 3JICMCHTAMU COACPIKAHUSA, UMCIOIIIUMU Ky.]'IBTypOJ'IOTI/I‘-ICCKI/Iﬁ n HpHKHaﬂHOﬁ XapaKkTep.
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OTH 3HaHUSA CIIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMHH C JPYITMMH HAayKaMH, pacKpbIBarOT €&
pojib B IIO3HABATEJBHOM M NPAKTUYECKOW JESITENbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO
YBa)XKEHMsI K ITPOLIECCY TBOPYECTBA B 00JaCTH TEOPUU U IPAKTUUECKUX MPUIIOKEHUH XUMHUH, IOMOTat0T
BBIIIYCKHUKY OPHEHTUPOBATbCS B OOLIECTBEHHO M JMYHOCTHO 3HAUYMMBIX IPOOJIEMax, CBA3aHHBIX C
XUMHUEH, KpUTHYECKH OCMBICIUBATh HH(OPMAIIHIO U IPUMEHSTH €€ 115 TIOMOJTHEHUsI 3HAHHUH, PEIIeHUs
MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIEI0BAaTENbCKUX 3aJau. B 1enom cogepikanue Kypca
BHEYPOYHOH JESATEILHOCTH OPUEHTUPOBAHO Ha ()OPMHUPOBAHUE Yy O0YUAIOMIUXCSI MUPOBO33PEHUYECKOM
OCHOBBI /1151 IOHUMaHUs PUIocoPCKuxX UaeH, TAKUX KaKk MaTepUaIbHOE €JMHCTBO HEOPIraHUYECKOTO U
OpPTraHUYeCcKOro MUpPa, 00YCIOBICHHOCTh CBOMCTB BEIIECTB MX COCTABOM M CTPOSHHEM, IT03HABAEMOCTh
IPUPOJHBIX SBICHUH MyTEM SKCIIEPUMEHTAa U PELeHHs] IPOTHUBOPEUM MEXIy HOBBIMU (paKTaMu U
TEOPETUYECKUMHU TPEANOCHUIKAMH, OCO3HAHHE POJIM XMMHUHU B PEIICHUH 3KOJOTHUYECKUX MpodiieM, a
TaKkxke IMpodiieM cOepexeHUs] SHEPreTUYECKUX PECYpCOB, ChIpbs, CO3JaHMsS HOBBIX TEXHOJOTHH MU
MAaTepUaJIoB.

B muiane pemieHust 3aa4 BOCIIUTAHMSA, PA3BUTUS U COLMAIN3ALUN OOYUYaIOIIMXCS MPUHATHIE
IIPOrpaMMOil MO XUMHMHM IOAXOAbl K OINPEACICHUI0 COJEpKaHUs U IIOCTPOEHHUS IIperMeTa
IpeaycMaTpuBaoT GOPMHUPOBAHUE YHUBEPCAIbHBIX YUEOHBIX ACHCTBUI, HMEIOMNX 0a30BO€ 3HaYCHUE
IUI Pa3IMYHBIX BUIOB JESITEIBHOCTH: pEIIeHUs Ppo0IeM, IONCKa, aHai3a U 00pab0TKK HH(POpMAIINH,
HEOOXOAUMBIX JJIsl NPUOOPETeHHs OINbITa IPAKTUYECKOW M MCCIEI0BATENbCKON JIeATEeIbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B TO3HAHUHU XUMUH.

B npakTtuke npenopaBaHusi XUMHM Kak Ha YPOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMsl, TaK U Ha
YPOBHE cpefHero o0mero o0pa3oBaHus, IPHU ONPENEICHUN COAEPIKATEIIbLHOW XapaKTEPUCTUKH LesIed
U3yYeHHsl TpeIMeTa HalpaBICHUEM IE€pPBOCTENEHHOW 3HAYMMOCTH TPAJAMLUMOHHO TpU3HAETCA
(dbopmMHIpOBaHKE OCHOB XUMHUYECKOW HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, PAKTUIECKOM
JESATEIIBHOCTH Y€JI0BEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOH KyNbTYypbl. C METOINYECKON TOUKU
3peHus TAaKOM MOAX0JI K ONPEIEIICHUIO LIee N3YUEeHUs MTPEIMETA SBJISIETCS BIIOJIHE ONPaBAAHHbIM.

[Tpr u3ydeHHu Kypca BHEYPOUHOM AEATENbHOCTH JOMMHHUpYIOIIEE 3HaueHHe NpuoOpeTaroT
TaKMe LEeNH U 33J]a4l, KaKk

- ajanrtanus o0y4arolMXcs K yCIOBUSAM JUHAMUYHO Pa3BUBAIOLIETOCS MUpPa, (POpMUPOBaAHHE
MHTEJJIEKTYaJJbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO, COTPYIHUYECTBY,
CaMOCTOSITEJIbHOMY IPHUHATHIO TPAaMOTHBIX pEIIEHWH B KOHKPETHBIX JKU3HEHHBIX CUTYyallHsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHEHHUEM;

- opMHpOBaHUE y O0YUAIOIINXCSI KIFOUEBbIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIINM), MMEIOLIUX
YHUBEpPCAJIbHOE 3HAUECHUE JUISl PA3JINYHBIX BUJIOB AESITEILHOCTU: pELIeHUs MpobiieM, oUcKa, aHalu3a
1 00paboTKM HH(pOPMAIMH, HEOOXOAUMBIX JJIsl IPUOOPETEHUS OTIbITA ESTEIbHOCTH, KOTOpasi 3aHUMAET
BaXHOE€ MECTO B MO3HAHWU XMMUH, a TaKXKe JJI1 OLEHKHU C MO3UIMHA 3KOJIOTHYecKol Oe30MmacHOCTH
XapakTepa BIMSHUS BEIECTB U XUMUYECKHX IIPOLIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOJHYIO CPELY;

- pa3BHUTHE IO3HABATEJIbHBIX HWHTEPECOB, MHTEIICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yyJaroImuxcs: CHocOOHOCTH CAaMOCTOSITEIbHO MPUOOPETAaTh HOBBIE 3HAHUS [10 XUMHH B COOTBETCTBUU
C YKU3HEHHBIMM NOTPEOHOCTSIMH, UCIOJB30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJOTUU JUIS
MIOMCKA U aHaIM3a yueOHOI U HayYHO-NONYJISIPHOW HHPOPMALIUU XUMHUYECKOTO CO/IepKaHMS;

- (popmupoBaHUE U pa3BUTHE Yy OOYYAIONIMXCS ACCOLUMATUBHOIO U JIOTMUECKOTO MBILIUICHHUS,
HaOJI0AaTeNbHOCTH, COOPAHHOCTH, AKKYPAaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOJMMBbI, B YaCTHOCTH, TIPU
IUTAHUPOBAHUM U MTPOBECHUH XUMUYECKOTO SKCIIEPUMEHTA;

- BOCIIUTaHME Y 00yJaromuxcs yOe:K IEHHOCTH B T'YMaHUCTUYECKOM HAaIIPaBICHHOCTH XUMHH, €€
BaYXHOW POJIM B PEIIEHUH II100ANBbHBIX MPOOJIEM pallMOHATBHOTO MPUPOAOIOIb30BAHNS, TOMOJIHEHUS
HHEPreTUYECKUX PEeCypcoB M COXPAHEHUS NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAUMOCTH
OepeXKHOTr0 OTHOILIEHUS K PUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETEHUS OTIbITa NCIIOJIb30BAHUS
MIOJIYYE€HHBIX 3HAaHUU I NPUHATHUS TPAMOTHBIX PELIEHUM B CUTyallUsIX, CBSI3aHHBIX ¢ XMMHUYECKUMU
SIBIICHUSIMU.
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Coaepixanue Kypca

10 k1acc

Teopernueckne 0CHOBbI OPraHUYeCKON XUMHUHU

[IpeameT oprannyecKkoil XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUEHHE B MIOJYYEHUU HOBBIX
BELIECTB U MaTepuajoB. Teopus CTpOeHUs OpraHndeckux coenqnHeHuit A. M. bytiepoBa, €€ 0CHOBHbIE
noniokeHusa. CTpykTypHble (GOpMYyibl OpraHudecKux BeulecTB. ['omomnorus, uzomepus. XuMHUECKas
CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBienne o kiaccuuKalMM OpraHUYecKuX BellecTB. HomeHkIaTypa opraHuyeckux
COEMHEHUI (cucTeMaTHuYecKas) U TPUBHAJIbHBIE Ha3BaHUsS BAaXKHEWIIUX IPEACTaBUTEIEH KJIacCcOB
OpPraHUYECKUX BELIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHUS BEIIECTB M HMX IpPEBpAlllEHUN: O3HAKOMIIEHHE C
oOpa3naMi OpraHM4yecKuX BEIIECTB W MaTepualaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPTraHUYECKUX BEIECTB, HAONIOJCHUE U OMHMCAHHE JIEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAILECHUIO
OpPraHMYECKUX BEIIECTB IPU HarpeBaHUU (TJIaBJICHUE, OOYTJIMBAHUE U TOPEHUE).

Yruesoaopoasl

AJKaHBl: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMU psAa. MeraH W 3TaH — npocTeulnue
MIPEJICTAaBUTENN AJIKAHOB: (pU3MUECKHE M XMMHUYECKUE CBOMCTBA (pEaklUU 3aMELIEHUS U TOPEHHS),
Hax0>JICHUE B MPUPOJIE, IOJIyUEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMYECKUN psiA. OTWIEH M NpPONWIEeH — IpocTeiiune
MPEJICTABUTENIM  AJIKEHOB: (U3WYECKUE U XUMHUYECKHE CBOWCTBa (peakuuu TUIPUPOBAHMS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIUMEPHU3aLlin), I0JIy4€HNE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHHe, BaKHEWIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOGHHOCTHU CTPOCHHUS, TOMOJIOTHUECKUN psfl. AIleTUIIEH — MPOCTeHIIni
[IPE/ICTaBUTENb AJIKUHOB: COCTaB, CTPOEHHE, (QU3NYECKHE M XMMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJIOTCHUPOBAHMS, TUAPATAIINH, TOPEHHSI ), TOTy4YEeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, crtpoeHue, (UMYECKHE U XHUMHYECKHE CBOMCTBA (peaKiuu
raJIoOreHUPOBAHUS U HUTPOBAHU ), OJIyudeHUE U IpUuMeHeHue. Tonyon: cocmas, cmpoenue, huzuyeckue
U XumuyecKkue ce0UCmea (peakyuu 2aio2eHupo8aHus U HUMPOBAHUs), NOAVYeHue U NpuMeHeHue.
Toxcu4yHOCTh apeHOB. ['eHeTHYeCKas CBA3b MEXKAY YIJI€BOJIOPOAAMH, IPUHAUICKAIMMH K Pa3InYHbIM
KJIacCaM.

[TpupoaHble HCTOYHUKH YTIeBo10po0B. [IpupoHblil a3 u nonyTHele HeTsHbIE Ta3bl. HedTh
u e€ mnpoucxoxaeHue. CrocoObl nepepabOTKW HEPTH: MEpPEeroHKa, KPEeKUHr (TepMUYECKH,
KaTaJIUTHUeCKui ), muponu3. IIpoxykTsl nepepaboTku HeTH, UX TPUMEHEHHUE B IPOMBIIIIEHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOaYyKTHI €ro nepepadoTKu.

OKCIEpUMEHTAJIBHBIE METOJbl M3YYEHHUS BELIECTB M HX IPEBpAILECHUN: O3HAKOMIIEHHE C
oOpa3uamu IjiacTMacc, KaydykoB U PE3UHBI, KOJUIEKLIUU

«HepTtp» U «YTrosib», MOIEIMPOBAHUE MOJIEKYN YIJIEBOAOPOAOB M TaJIOr€HONPOU3BOIHBIX,
MIPOBEICHUE MPAKTUYECKON pabOTHI: MOIYYEHHE ITHIIEHA U U3yUEHHE €r0 CBOMCTB.

PacuérHble 3agaun.

Borunicnenus mo ypaBHEHHIO XMMUYECKOW peakluu (Macchl, 00béMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJHOTO U3 MCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

11 knace

Kucinopoacoaepxamue oprannyeckie coeJHHEHUs

[IpenenbHbIE OAHOATOMHBIE COHUPTHI. METaHOI ¥ ATaHOI: CTpOeHHE, PU3MUECKUE U XUMHUYECKHE
CBOMCTBa (peakUMHM C aKTUBHBIMH MeTalllaMd, TaJIOT€HOBOJIOPOAAMH, TOPEHHE), MPUMEHEHHUE.
BonopoaHele cBsI3u MeXay MOJEKyJlIaMH CHUPTOB. JleficTBME METaHOIA M 3TaHOJA Ha OPraHU3M
YeJI0BEKa.

MHOroaToMHbI€ CIUPTHI. DTHJICHTIUKOIb U TIIULEPUH: CTPOCHHE, PU3MUECKUE U XUMHUYECKHUE
CBOIMCTBa (B3aMMOJEWUCTBHE CO LIENIOYHBIMU METajlaMU, KaueCTBEHHAs PEaKIMs Ha MHOTOaTOMHbIE
cnupThl). JlelicTBHE HA OpraHu3M uenoBeka. [[puMeHeHne rimnepyaa u STUIISHTJIUKOIISL.
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@DeHoJI: CTpOCHHE MOJEKYJbl, (PU3NUYECKUEe U XUMHUYECKHUE CBOMCTBA.

Toxcuunocts henona. [lpumenenue denona.

Anbrerunsl U kemoHvl. opManbIerul, aleTaibIeru/: CTpoeHne, (Pu3ndeckrue 1 XUMUIECKHUe
CBOWCTBA (peakUuy OKHUCIEHHs M BOCCTAHOBJICHMs, KAuyeCTBEHHbIE pEaKLMHU), IMOIYy4E€HUE U
IIPUMEHEHHUE.

OHOOCHOBHBIE IpeJliesIbHbIE KapOOHOBbIE KHUCIOThl. MypaBbuHAas M YKCYCHasi KHUCIIOTBI:
cTpoeHue, (U3NYECKHe M XMMHUYECKHE CBOWCTBa (CBOMCTBa, OOIIME IS Kjacca KHUCIOT, PeaKIus
TepUpHKaALMN), IOTyYeHUue U npuMeHeHne. CTeapruHOBasl U 0JIEMHOBAsl KUCJIOThI KaK MPeICTaBUTENIN
BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JICHCTBHE.

CrnoxHnble 3(hupbl KaK IPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['MIponn3 cia0xKHbIX 3GUpOoB. XKUpHI.
I'mpponus xxupos. IIpumenenune ;xupos. buosorudeckas pojb KUPOB.

VriaeBodpl: cocTaB, Kiaccu(uUKalus yriieBoloB (MOHO-, AM- M moiucaxapuisl). [nokosza —
MPOCTEUIIHNIA MOHOCaXapu: 0COOEHHOCTH CTPOSHHS MOJIEKYIbI, (U3NUYECKUE U XUMUYECKHE CBOWCTBA
(B3ammoperictBue ¢ rumpokcugom meau(ll), okucmenne ammMuadyHbIM pacTBopoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B MPHUPOJIE, IPUMEHEHHE, ONOIOTHYECKas! POJb.
dotocunTte3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupoaHble nonuMepbl. CTpoeHue Kpaxmalla M LEJUIIOJIO3BI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HO/I0M).

OKCHEpUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX [PEBPALICHUI: MpPOBEACHUE,
HaOJI0ICHUEe M ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB: FOPEHHE CIUPTOB, KaYECTBEHHBIE PEAKLUU
OJIHOATOMHBIX CHHUPTOB (OKucieHue JdTaHona okcugoM Meau(Il)), MHOroaToMHbBIX CHUPTOB
(B3aumopeiictBue raMuepuHa c¢ rugpokcuaom wmenu(ll)), ampaernnoB (OKHCIEHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u ruapoxcupom wmeau(ll), B3ammonelicTBue Kpaxmaja C HOAOM),
IIPOBE/ICHUE NPAKTHUECKONW PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KHUCIOTHI.

Pacuérneble 3anaun.

Bbruucnenus no ypaBHEHHIO XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIUYECTBA UCXOAHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIMH M0 M3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WJIU MPOJIYKTOB PEAKLIUH).

A3zoTcozaepikalie OpraHuuecKiue COeIMHEHMSL.

AMUHOKHCIIOTHI Kak amM(OTepHble OpraHndeckue coequHeHus. Pu3znueckue U XMMHUYECKHe
CBOMCTBAa aMUHOKHUCIIOT (Ha mpUMepe IIUIMHA). buonornyeckoe 3HaueHue aMMHOKUCIOT. [lenTubl.

benkn kak NpUPOAHBIE BBICOKOMOJEKYJSpHBIE coequHeHus. [lepBuuHas, BTOpUYHAs W
TPETUUHAs CTPYKTYypa 0elKoB. XMMUYECKHE CBOMCTBA OEJIKOB: THAPOIIN3, ACHATypalusl, KAUeCTBEHHbIE
peakiuu Ha OeJIKH.

DKCrepuMEHTaIbHBIE METO/Ibl U3yYEHUS BEILIECTB U UX MTPEBPALLEHUI: HA0JI0/IEHUE U OITUCaHHE
JI€MOHCTPALIMOHHBIX OIBITOB: IeHATypalus OENKOB IPU HarpeBaHUH, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMoJieKkyIsipHbIE COeIMHEHUS

OCHOBHBIE TIOHSTHS XUMHUHU BBICOKOMOJIEKYJIIDHBIX COEIWHEHUI: MOHOMED, IOJIUMED,
CTPYKTYpHO€ 3BEHO, CTENEeHb NOJUMEpPU3ALNM, CPEAHssl MoJieKyisipHas macca. OCHOBHBIE METObI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEUHEHUH — MOJIMMEPU3ALINS U IOJUKOHICHC AL

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEHHs] BEIIECTB M HMX IpEBpallleHUuH: O3HAKOMJIEHHE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaAy4yKOB.

Me:xnpeameTHble CBA3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3EH PU U3yUYEHUU OPTaHNYECKON XUMHH B

10 xmacce OCyIIECTBISETCS Yepe3 UCTIOIb30BaHNE KaK OOINX €CTEeCTBEHHO- HAYYHBIX TIOHSTHH,
TaK U MOHSTHUH, ABISAIOLIMXCA CUCTEMHBIMU AJIS1 OTJENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTecTBEHHO-HAay4HbIE MOHSATHS: SIBICHUE, Hay4HbIM (akT, TMIIOTe3a, 3aKOH, TEOpus,
aHaluM3, CHUHTE3, KiIaccuukauus, NEePpUOJUYHOCTb, HAOIIOJCHNUE, W3MEpPEHHUE, DSKCIIEPUMEHT,
MOJIETTUPOBaHUE.

®usnka: MaTepus, DHEPIrHsi, Macca, aTOM, DJIEKTPOH, MOJIEKYJAa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperaTHOe€ COCTOSIHHUE BELIECTBAa, (U3NYECKHE BEIUYMHBI U €AMHMIIBI MX
U3MEpEHUS.
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Buonorus: knerka, opraHusM, Ouocepa, oOMEH BemecTB B OpraHusme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YTIIEBOIBI, )KUPbI, PEPMEHTHI).

['eorpadus: MuHepaibl, TOpHBIE TOPO/IBI, TTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHONOTHsI: THIIEBbIE MPOIAYKThI, OCHOBBI PAIMOHAIBHOTO IHMTaHUS, MOIOIIME CPE/ICTBA,
JICKQpCTBEHHbIE M KOCMETHYECKHE Mpernaparbl, MaTepHalibl M3 HCKYCCTBEHHBIX M CHHTETHYECKHX

BOJIOKOH.
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ILnanupyemble pe3yJbTaThl 0CBOCHHS Kypca

JInuHOCTHBIE pe3yJIbTaThI

®I'OC COO ycranaBnuBaeT TpeOOBAHHS K Pe3yJbTaTaM OCBOSHHUS O0OYYAIOIIUMHUCS MTPOTPAMM
cpenHero oobmero o0pa3oBaHus (JIMYHOCTHBIM, METAallpeMETHBIM U MpeAMeTHbIM). HayuHo-
METOAMYECKOW OCHOBOMW Uil Pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO
o0miero o0pa3oBaHus SBISETCS CUCTEMHO- JIEATEIbHOCTHBINA MOIXO/.

B cooTBercTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOJIXOJAOM B CTPYKType JIMYHOCTHBIX
PE3yNIbTaTOB OCBOEHUS Kypca BHEYPOUHOIl eATEIbHOCTH HA YPOBHE CpeIHEro ooiero oopa3zoBaHUs
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHHE OOYYalOIIMMHCS POCCUICKON TI'paKAAHCKOW HMASHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIEIEHHUIO;

HaJIMYue MOTUBAIUU K 00YYECHHUIO;

I[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX YOEKJCHUH IUYHOCTH HA OCHOBE KIIOYEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPAAUILIMIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIMXCS PYKOBOJACTBOBATHCS B CBOCH JESATEIHHOCTH
[[EHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMHU, IPUCYIIIUMU [ETOCTHON CUCTEME XUMUYECKOTO 00pa30BaHus;

HAJIMYHME MPABOCO3HAHUS IKOJIOTMUYECKON KYJIBTYPBl U CIIOCOOHOCTH CTAaBUTH LIEIH U CTPOHUTH
KU3HEHHBIC TIUTAHBI.

JIMuHOCTHBIE PE3yIIbTAaThl OCBOCHUS KypCa BHEYPOUHOU IEATEILHOCTH JOCTHTAIOTCS B IMHCTBE
y4eOHOW W  BOCIUTATENBHOM  JIEATEIBHOCTH B COOTBETCTBUM C  T'YMAHUCTHYECKHMHU,
COIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU U HJIeallaMH POCCHICKOTO TPaKAAHCKOTO
oOmiecTBa, NPUHATHIMH B OOLIECTBE HOpPMaMU M MpaBWJIaMU TIOBEIEHUS, CIIOCOOCTBYIOIIUMU
mporeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U HDABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH O0YUYAIOIIUXCSL.

JIndHOCTHBIE  pe3ynbTaThl OCBOCHHS Kypca BHEYPOUYHOW JIEATENBHOCTH  OTPa)KaroT
Cc(OPMHPOBAHHOCTh OIBITA ITO3HABATEIBHOW M MPAKTUYECKOH NEATEIBHOCTH OOYYaIOUIMXCS I10
pealu3anuy MPUHSITHIX B 00IECTBE [ICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxx1aHCKOrO BOCIIMTAHUS:

OCO3HAaHUSA OOYYAIOIIMMHUCA CBOMX KOHCTUTYLHMOHHBIX MpaB U OOS3aHHOCTEH, YBaXKEeHHs K
3aKOHY U MPaBOIIOPSIKY;

OpPEJCTaBICHUS O COLMAIbHBIX HOpMax W MpaBUJIaX MEXKIUYHOCTHBIX OTHOLICHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IESTENbHOCTH IMpPH CO3AAHUU Y4EOHBIX MPOEKTOB,
peleHnH y4eOHBIX ¥ MO3HABATEIBHBIX 33124, BHITIOJTHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apIyMEHTHI APYTUX MPH
aHaJM3e pa3IMYHBIX BUJOB yUEOHOU NeATETHHOCTH,

2) maTpuOTUYECKOTO BOCIIUTAHMUSL:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACIIEAHIO OT€YECTBEHHOW XHMUHU;

YBa)KEHHsI K MPOLIECCY TBOPUECTBA B O0JIACTH TEOPUH U MPAKTHUUYECKOTO MPUMEHEHHs XMMMUHU,
OCO3HAHMS TOTO, YTO JIOCTMD)KEHUS HAyKH €CTh Pe3yNbTaT JUIMTENIbHBIX HAOMIOACHUH, KPOIIOTIMBBIX
HKCHEPUMEHTAIbHBIX TIOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;

MHTEpeca 1 MO3HABATEIBHBIX MOTHBOB B TIOJYYCHHUHU U TOCIIECIYIONIEM aHaIn3e HHpopMauu o
NEPEOBBIX JTOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) TyXOBHO-HPABCTBEHHOTO BOCIHTAHHSI:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOTO TIOBEJICHHUS;

CIIOCOOHOCTH OIICHMBATh CHTYallW, CBS3aHHBIE C XUMHYECKUMH SIBICHUSIMH, ¥ IPHHUMATH
OCO3HAHHBIE PEeIIECHHs], OpPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBaTh CBOE TIOBEJCHWE U TIOCTYINKH CBOMX TOBapUIIeH C TO3HMINN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIECTBUIA ITUX MOCTYIKOB;

4) ¢opmupoBaHus KyJIbTYpPbl 310POBbSL:

NOHMMaHMUS LEHHOCTeW 370pOoBOro M Oe3omacHoro o0pas3a KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (PM3NIECKOMY M IICUXUIECKOMY 3/I0POBBIO;

CO6J'IIOI[CHI/I$I ImpaBuUJI 0e30I1acHOro 06paH_IeHI/I$I C BCIICCTBAaMHU B 6BITy, MMOBCEIHEBHOM KU3HU U
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B TPYAOBOH I€ATEIbHOCTH;

NOHUMAaHMsI LIEHHOCTH NPaBWJI UHIUBHUYaIbHOIO U KOJJIEKTUBHOI'O O€3011aCHOIO NOBEJCHHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJEH;

OCO3HAHMsI IIOCIEICTBUM M HENpUSATHS BpEIHBIX MPHUBBIYEK (YIOTPEOJIEHHUS aIKOIroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpyAOBOrO BOCIUTAHHU:

KOMMYHHKAaTHBHOH  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEOBATEIbCKON  JEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U APYrUX BUAAX JESATEIBHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YyaCTHME€ B pEUIEHMM [PAKTUYECKUX 3aJad  COLUAJIbHOMN
HaIpaBJIEHHOCTH (B PaMKax CBOEro KJjacca, IIKOJbl);

UHTEpeca K  I[PaKTUYECKOMY U3YYEHUIO npodeccuii pa3IMyHOro pona,
B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUM;

YBaOXEHUsI K TPYAY, JIOJIM Tpylda U pe3yiabTaTaMm TPYAOBOH JEATEIbHOCTH; TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MHIAMBUIYaJIbHOM TPaeKTOPUH 00pa3oBaHus,

Oyaymeit mpodeccuu U peanu3anui COOCTBEHHBIX XKHU3HEHHBIX TUIAHOB € YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) SKOJIOTHYECKOr0 BOCIIUTAHUS:

9KOJIOTUYECKH 11€JIeCOO0Pa3HOr0 OTHOLIEHHsSI K NPUPOJE, KAK HCTOYHUKY CYLIECTBOBAHMS
’KM3HHU Ha 3emie;

INOHUMAaHMs TJ00aJBbHOIO XapakTepa SKOJIOTMYECKHX Ipo0JieM, BIHSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HaHMsI HEOOXOIUMOCTH HCIOJb30BAHUS JOCTM)KEHUH XMMHUHU JUIsl PELIEHUs BOIPOCOB
PalMOHAIBLHOTO IPUPOIOIOIb30BAHUS;

AKTUBHOT'O HEIPUSATHS JAECUCTBUM, IPUHOCAIIMX BPEN OKPYKAIOLIEH IPUPOIHOM Cpene, yMEHus
IIPOrHO3UPOBATh HEOJArONPUSTHBIE 3KOJOTMYECKUE MOCIEICTBUS IMPEANPUHUMAEMBIX JECUCTBUN U
IIPEIOTBPALLATH UX;

HaJIM4YUS Pa3BUTOTO HSKOJIOTMUYECKOIO MBIIIICHUS, 3KOJOTUYECKOM KYJbTYphl, OIBITA
JESTEIbHOCTH 3KOJIOTMYECKON HAIIPaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MU B MI03HABATEIbHOM,
KOMMYHHMKAaTUBHOM M COLIMAJIBHOW TNPAaKTUKE, CHOCOOHOCTM M YMEHMsSI aKTUBHO MPOTHUBOCTOSATH
uzaeosioruu xemohoouwu;

7) IEHHOCTH Hay4YHOTO MTO3HAHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 0OLLECTBEHHON MPaKTUKU;

NOHMMaHMUS cHenu(UKM XMMUU Kak HayKd, OCO3HaHUs e€ poiau B (HopMUpOBaHUH
PaIMOHAIBLHOTO HAyYHOT'O MBIIIJIEHMS], CO3AaHUU IIEJIOCTHOT'O MPEJACTABIECHUS 00 OKpPYKaIoIEeM MUpPE
KaK 0 €IMHCTBE MPUPOIbI U YETOBEKa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEN U PELIeHNH PodieM
COXPaHEHHUs IPUPOJIHOTO PAaBHOBECHS;

yOeXJIEHHOCTH B OCOOOW 3HAUYMMOCTH XHMMU JJs COBPEMEHHOW IMBHIM3AIMHU: B €€
I'YMaHUCTHYECKON HANIPaBICHHOCTH U BaKHOM POJIM B CO3/IaHUU HOBOM 0a3bl MaTepuallbHON KYJIbTYPBI,
peleHnH II100aNbHbBIX MPo0JIeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUYECTBA — CHIPEBOM, YHEPTETHUECKOI,
MUIIEBON M AKOJIOTUYECKOHN O€30MMaCHOCTH, B Pa3BUTUU METUIIMHBI, 00€CIIEUEHNUHN YCIOBUI YCIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKI0T0 YJieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOH  IpPaMOTHOCTH: TIOHMMaHHUS  CYUIHOCTH  METOJOB  IIO3HAHUA,
UCTOJb3yEeMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydyaeMble 3HAHHUSA IS
aHaJin3a U OOBACHEHUS SIBICHUI OKPY)KaIOLIEro MUpa U MPOUCXOIAUINX B HEM U3MEHEHUH, yMEHUs
nenaTb 0OOCHOBAaHHBIE 3aKJIIOUYEHHUS Ha OCHOBE HAayYHBIX ()aKTOB M MMEIOIIMXCS JAHHBIX C IIENbIO
MOJIy4EHUs JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATENBHO HCIOJIb30BaTh XUMHUUECKUE 3HAHUS JAJIS pelIeHHs MpobieM B
peaNIbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpECa K TO3HAHUIO U UCCIIE0BATEIBCKON IEATEIbHOCTH;

TOTOBHOCTHU M CIOCOOHOCTH K HEMIPEPHIBHOMY 00pa30BaHUI0 U caM000pa30BaHUIO, K aKTHUBHOMY
MOJTyYEHUIO HOBBIX 3HaHUH 110 XUMHU B COOTBETCTBHUH C )KMU3HEHHBIMU OTPEOHOCTIIMU;
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MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3InYHbIX cepax mpohecCHOHATBHON AeATeTbHOCTH.

MeTanpeameTHbIe pe3yJibTaThl

MertarnpenMeTHbIE pe3yabTaThl OCBOCHHUS Kypca BHEYPOUHOH JESITEILHOCTH Ha YPOBHE CPETHET0
o0m1ero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble s (OPMHUPOBAHMS MHPOBO33PEHHUS OOYYAIOUIMXCS MEKIUCHUILTMHAPHbIC
(MeXTIpeMeTHBIE) OOIIeHaYYHbIC MOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOH KapTHHBI MHpa U
crieun UKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BELIECTBO, SHEPTHS,
SIBJICHUE, TIPOIECC, CHCTEMa, HAyYHbIH (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UcclieIoBaHue, HaOII0IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCallbHbIE y4eOHbIe JeHCTBUS (TI03HABATENIbHBIC, KOMMYHUKATUBHBIC, PETYJSATHBHBIE),
obecrieunBaronue (HopMUpoBaHHE (PYHKIHMOHAILHOM TPAMOTHOCTH M COIMAIBHONW KOMIIETEHIUH

oOydJaronmxcs;

CIIOCOOHOCTH oOyuaronmxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCIUTUTHHAPHBIC,
MHPOBO33PEHUYCCKUE 3HAHKS U YHUBEPCAIbHBIC yUeOHBIC JACHCTBHS B TO3HABATCILHON M COLMAILHOM
MIPAKTHKE.

MetanpeameTHble  pe3yabTaThl  OTPAXKAOT  OBNAJACHHE  YHHUBEPCAIbHBIMU  YYEOHBIMH
MMO3HABATEIFHBIMU, KOMMYHUKATUBHBIMY U PETYJISTUBHBIMH JICHCTBUSMHU.

Ilo3HaBaTebHbIEe YHUBeEpPcAJIbHbIE y4eOHbIe HeiicTBUS

bazoBrble joruueckue IeUCTBUS:

CaMOCTOSITENIbHO  (pOPMYJIMPOBATh M aKTyaJlH3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETIATH IEIH IeITSIbHOCTH, 3a/1aBas MapaMeTPhbl U KPUTESPUHU MX JOCTHIKCHHUS, COOTHOCHUTD
PE3YIIBTATHI JEATSIIEHOCTH C TTOCTABICHHBIMH LIETISIMU;

WCIIONIB30BaTh IPU OCBOCHHMHM 3HAHMK NPHUEMBI JIOTHYECKOTO MBIIUICHHS — BBIICIATH
XapaKTepHbIC IPU3HAKY TIOHIATUN U YCTAaHABJIMBATH UX B3aUMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIINE
MOHATHUS JIs1 OOBSCHEHUS OTACIBHBIX (DaKTOB U SBJICHHIA;

BBIOMpATh OCHOBAHMS M KPUTEPHUH TS KIIACCU(UKAIIUN BEIIECTB U XUMHUSCKUX PEaKINH;

yCTaHaBIMBATh MPUYUHHO-CIIEICTBEHHBIE CBSA3M MEXAY H3y4aeMBbIMH SBICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYXIACHHS (MHIYKTHBHBIC, JEAYKTUBHBIC, TI0O AHAJIOTHH), BBISIBIATH
3aKOHOMEPHOCTH W TPOTUBOPEUUS B pACCMATPUBAEMBIX SBJICHUSX, (DOPMYIHpPOBATH BHIBOABI U
3aKJIIOYCHUS,

NPUMEHSTh B Tpollecce MO3HAHMS, MCIONb3yeMble B XHMHUU CHUMBOJIMYECKUE (3HAKOBBIC)
MOJIeTTH, TIPE0OpPa30BEIBATh MOJICIBHBIC MPEACTABICHUS — XUMHYECKHA 3HAK (CHMBOJ) JJIEMEHTA,
XxuMuueckas ¢Gopmyina, ypaBHEHHE XUMHUYECKOW peaklUu — IPH PEIICHUH yYeOHbBIX TO3HABATEIbHBIX
W TPaKTUYSCKUX 3ajad, MNPUMEHSATh Ha3BaHHBIC MOJCIbHBIC TIPEJCTABICHUS IS BBISBICHUS
XapaKTEepPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB U XUMUUECKHUX PEAKIIHMA.

ba3oBbie HcClIe10BaTEIbCKHUE ICHCTBHS:

BJIQJIETh OCHOBAaMH METOJOB HAYYHOTO TIIO3HAHWS BEIIECTB M XHUMHUYECKUX pEaKIIHii;
dbopMyIIMpoOBaTh TEH W 3aJa4d WCCIICJOBAHHS, WCIIOIH30BATh IMOCTABICHHBIC M CAMOCTOSTEIHHO
chopMyITHUPOBAHHBIE BOIPOCH B KaueCTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI s (OPMHUPOBAHUS
THIOTE36I TI0 TIPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX

CYXKJICHHMI;

BJIQJICTh HABBIKAMH CAMOCTOSTCIHLHOTO IUIAHWUPOBAHUS UM IPOBEACHUS YUCHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONaTh 3a XOJOM IMIPOIecca, CaMOCTOSTEIHHO
MIPOTHO3MPOBATH €0 Pe3yIbTaT, (POPMYIUPOBATH OOOOIICHHS ¥ BEIBOIBI OTHOCUTEIIEHO JOCTOBEPHOCTH
PE3yIbTAaTOB MCCIEI0BAHNUS, COCTABIATH OOOCHOBAHHBINM OTUET O MPOJIEIaHHON paboTe;

MPHOOPETATh ONBIT YICHUYIECKON HCCIICIOBATEIIBCKON M TIPOSKTHOM JITeILHOCTH, TIPOSBIIATH
CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITENIbHOMY IOMCKY METOJIOB PEUICHUS MPAKTHUYECKHUX 3aad,
MPUMEHECHHIO Pa3IMYHBIX METOJIOB TIO3HAHUSI.

Pabora ¢ unpopmanueii:

OPUEHTUPOBATLCS B PA3IMYHBIX MCTOYHHKAX WH(DOpMamuu (HAyIHO-TIOMYJISIpHAS JINTEPaTypa

XUMHYCCKOT'O COACPKaHUs, CIIPABOYHLIC HOCO6I/I${, pPeCypChI I/IHTepHeTa), AHAJIM3UPOBATH I/IH(I)OpMaI_II/IIO
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pa3NUYHBIX BHUJOB W (OPM MpPEICTABICHHS, KPUTUYECKH OICHHWBAaTh €€ JOCTOBEPHOCTh U
HEMPOTHBOPEYHUBOCTb;

(opMyIHpOBaTH 3aMIPOCH] U TPUMEHSTH PA3TMYHBIC METO/IbI IIPU IOUCKE U 0TOOpE MH(OpMAITHH,
HE0O0XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

nproOpeTaTh ONBIT HCIOJIb30BaHUS HMH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH |
Pa3IUYHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIBHYIO (OpPMY TpeACTaBICHUS HH(POPMAIMU (CXEMBI,
rpaduku, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHUE);

UCTIOJIb30BaTh HAYYHBIH SA3bIK B KAUECTBE CPEICTBA MPHU paboTe ¢ XUMUYECKON MHPOPMAIUECH:
IPUMEHATh MEXINpeaAMeTHble ((u3nueckue M MaTeMaTHYeCKHe) 3HAKW U CHMBOJIBI, (HOPMYJIB,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIAAHOCTH.

KoMMyHUKaTHBHbIE YHHBepPCaJbHble Y4eOHbIe /1elCTBHA:

3aJjaBaTh BOINPOCHI IO CYLIECTBY OOCYXJIaeMOH TEeMbl B XOJ€ Juajora u/Wid IUCKYCCUH,
BBICKa3bIBaTh WU, POPMYIUPOBATH CBOM MPEAJIOKEHHSI OTHOCUTEIIBHO BBITOJHEHHS PEIJIOKEHHON
3ajJjauy;

BBICTYNIaThb C IPE3EHTAIMEl pe3yslbTaTOB I103HABATEIbHOW JESTENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHMKAMM IPU BBINOJHEHUH XMMHYECKOI'O 3KCIIEPHMEHTA,
[IPaKTUYECKONH pabOThI 110 MCCIEAOBAHUIO CBOICTB M3y4aeMbIX BELIECTB, pealu3alud y4yeOHOro
npoekta ¥ (OpMYJIMpPOBATh  BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHBIX HCCIEAO0BAaHUM ITyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

PeryisiTuBHBIe yHHBepcajbHble y4eOHbIe HeiicTBHUA

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IIO3HABATENIbHYIO JESTEIbHOCTb,
ompenensas e€ LeId M 33hayd, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
Ipe/yIaraeMblid AITOPUTM JCHCTBUH MPH BHIIOJTHEHUN YU4EOHBIX U HCCIIEIOBATEIBCKUX 3a71a4, BRIOUPATh
HaunOosee 3pPEKTUBHBINA cIOCO0 UX pElIeHHs C Y4ETOM IOJYyYEHHs HOBBIX 3HAHHUH O BEIIECTBAX U
XUMHAYECKHUX PEaKIUsIX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JAEATEIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CaMOOLICHKH.
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TemaTH4eckoe IIAHNPOBaHHE Kypca

10 kaace
Ne/m| HammenoBaHwue pa3zzena, TeMbI O6mee | Dopma npoBeneHUs DJIEKTPOHHBIE
KOJIMYECTBO (dpoBkIe)
4acoB o0pa3oBaTebHbIC
pecypchl
1. BBeneHue B opraHM4ecKyro 3 Oecena, https://resh.
XUMHIO MIPAKTHIECKOE edu.ru/subject/10-11/
3aHSTHE
2. YTeBo0poIsI 13 Oecena, https://resh.
NPAKTUICCKOE edu.ru/subject/10-11/
3aHATHC
3. Kucnopoaconepxarue 12 Oecena, https://resh.
OpPTraHUYECKHUE COCTUHCHUS MPaKTUYECKOe edu.ru/subject/10-11/
3aHSATHE
4. A3zoTcoaepikaiue 4 Gecena, https://resh.
OpPTaHUYECKHUE COCIMHCHUS NPAKTHIECKOE edu.ru/subject/10-11/
3aHATHEC
5. [Tnactmaccel. Kayuyku. 2 Oecena, https://resh.
Bookna MIPAKTHIECKOE edu.ru/subject/10-11/
3aHSATHE
Htoro 34
11 kanacc
Obee dopma DNEeKTpOHHbIE
Ne Hauvenosatue pasiena, TeMbl | o myectso IIPOBEICHUS (unpoBeie)
/n 94acoB o0pa3oBaTebHbIC
pecypcehl
1.1 TeopeTuueckre OCHOBBI 8 Oecena, https://resh.
xumuu. O0IIast XUMUS MIPaKTUICCKOC edu.ru/subject/10-11/
3aHATHE
2.1 Heopranuueckas Xumus 10 Oecena, https://resh.
MIPaKTHYECKOe edu.ru/subject/10-11/
3aHATHE
3.1. Opranuyeckast XuMust 8 Oecena, https://resh.
MPAKTHYECKOe edu.ru/subject/10-11/
3aHATHE
4.1. XuMUs B )KU3HA 5 becena, https://resh.
HPaKTHIECKOE edu.ru/subject/10-11/
3aHsATHE
4.1 O06o01IeHre 1 TOBTOPEHNE 3 Oecena, https://resh.
MaTepuana [IPaKTUECKOe edu.ru/subject/10-11/
3aHsTHE
OBIIEE KOJIMYECTBO YACOB 34
I10 TTIPOTPAMME
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