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HNOACHUTEJIBHAA 3AIINCKA

[IporpamMma mo XUMHM Ha ypOBHE cpenHero oOmero obpa3oBaHusl pa3padoTaHa Ha OCHOBE
®DenepanbHOro 3axkoHa ot 29.12.2012 Ne 273-®3 «0O6 obpasosanuu B Poccuiickoit ®@enepaunny,
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHsI (enepaibHONH 00pa30BaTENbHON MPOrpaMMBbl CPEIHETO O0Iero
obpazoBanust (POII COO), npencraBieHHbIx B PenepaabHOM rOCyIapCTBEHHOM OOpa3oBaTEIbHOM
craugapre COO, ¢ yuérom Konuenumm mnpenonaBaHust ydeOHOro mnpeamera «XUMHS» B
oOpasoBaTeNnbHBIX OpraHm3anmsx Poccuiickoli @enepaniny, peaqn3yomuXx OCHOBHbIE 00pa30oBaTeIbHbIE
IIPOrpaMMBbl, 1 OCHOBHBIX NojioxkeHui «CTpareruu pa3Butus BocnuraHus B Poccuiickoii @enepauuu Ha
nepuon 1o 2025 roga» (Pacnopspkenue [pasurenscrea PP ot 29.05. 2015 Ne 996 - p.).

OcHOBY moOAXOAOB K pa3paboTke mporpamMmbl MO XUMHH, K OMNpeAeNieHur0 o0Imed crpaTeruu
00y4eHHs], BOCTIUTAHUS U Pa3BUTHs OOYYAIOIIUXCS CPENCTBAMH Y4eOHOTro mpenmeTa « Xumus» st 10—
11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWJIM KOHLeNnTyambHbie monokenus PIrOC COO o
B3aUMOOOYCIIOBIIEHHOCTH 1ieNieli, CcOomepikaHus, pe3ysJbTaToB OOydeHuss U TpeOOBaHHWH K YPOBHIO
MOJTOTOBKHU BBIITy CKHUKOB.

XuMudyeckoe oOpa3oBaHMe, MOJTy4aeMOe BBIMYCKHUKAMHU 00Meo0pa3oBaTeIbHON OpPTraHU3alNY,
SABJIIETCS HEOTHEMJIEMOH YacTbio HuX 0Opa3oBaHHOCTH. OHO CIYKHUT 3aBEPIIAIOLINM 3TaIOM
peanun3a Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX [IEHHOCTEH, MPUCYLTNX LEJIOCTHON
CHUCTEME XHMMHYECKOro OOpa3oBaHUs. OTH ILIEHHOCTH KacarOTCsl TIO3HAHUS 3aKOHOB TPHPOIEL,
dbopMupOBaHU MHPOBO33PEHHS U OOIIEH KyJIbTYpPhI YEJIOBEKA, & TAK)KE HKOJIOTHIECKH OOOCHOBAHHOTO
OTHOLIEHHWsT K CBOEMY 3JO0POBBI0 W MPHPONHOW cpeme. Peamusyercss Xxumudeckoe oOpa3oBaHHE
00y4aromuxcsi Ha YpOBHE CpemHero odmero o0pa3oBaHus CPenNCcTBAMU YUeOHOTO mpeaMeTa « XUMUS»,
cofiep KaHue B IMOCTPOEHHE KOTOPOTO ONPENENIEHbl B IPOrPaMMe IO XUMHUH C yUETOM Crielu(UKHA HAyKH
XUMHH, €€ 3HaYeHHs B [MO3HAHUU NPHUPOIbI M B MATEPUANBHON KU3HH OOINECTBA, a TaKKe C YUETOM
o0ImMX 1eJel W MPUHLHIIOB, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPEIHEro o0Imero
obpazoBanus B Poccuiickoit @enepannu.

XuMUsI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT OcoOyi0 poib B COBPEMEHHOH
LUBWJIN3ALNHN, B CO3MaHUU HOBOW 0a3pl MarepwaidbHOH KynbTypel. OHa BHOCHT CBOH BKJAa B
¢dbopMHUpOBaHHE PALMOHAIBHOTO HAYYHOIO MBIIUICHHS, B CO3JAHHE LEJIOCTHOTO IPENCTaBIEHHUS 00
OKpY’KaroIleM MHpe Kak O €JUHCTBE MPUPOIBI M YeJIOBEKa, KOTOpoe (GOpMUpPYETCS B XUMHU Ha OCHOBE
MOHMMAHHMS BEIECTBEHHOTO COCTaBa OKPYIKAIOINEro MUPA, OCO3HAHUS B3aUMOCBSI3H MEKAY CTPOSCHHEM
BEIIIECTB, UX CBOHCTBAMH M BO3MOXKHBIMU OOJIACTSIMHA IPUMEHEHHUSI.

TecHO B3aMMONEHCTBYSl C NPYrMMH €CTECTBEHHbIMU HAayKaMH, XHMHsS CTajla HEOThEeMIIEMOMH
YaCcTbI0 MHPOBOHM KYJBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCIHEIIHOTO TPyJa W JKM3HH KaKOAOTO HieHA
obmecrBa. CoBpeMeHHass XHUMHSI KaK HayKa CO3HIATENbHAs, KaK HayKa BBICOKUX TEXHOJOTHH
HampaBjieHa Ha pelleHne rioOanbHbIX MpoOJeM YCTOWYHMBOIO Pa3BUTHS UEJIOBEUECTBA — CBIPHEBOIM,
SHEPreTUYECKOH, MUIIEBOH, HKOJIOTHIECKOH OE30MaCHOCTH U OXPaHBI 3J0POBbSI.

B cootBercTBUM ¢ O0IIMMU LIESIMU U MIPUHLUIIAMU CPEIHEro o0Iero oOpa3oBaHus CoNEpKaHue
npeamera «Xumus» (10—11 kaccsl, 0a30BBIH yPOBEHb U3YUEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO
Ha  OOIIEKYJbTYPHYIO  TOATOTOBKY  OOy4arommxcs, HEOOXOOUMYH UM  Jjsi  BbIpaDOTKHU
MHPOBO33PEHYECKUX OPHEHTHUPOB, YCIEUTHOIO BKJIIOYEHHS B JKU3Hb COLIMYMa, MPOIOJIKEHHUs
00pa3oBaHUs B Pa3IMYHBIX O0JIACTSX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsromiuMu  penMera « XUMHUs» SBISIIOTCA 0a30Bble Kypchl — «OpraHudeckast XUMHSI» U
«O0mass ¥ HeopraHu4eckas XUMHs», OCHOBHBIM KOMIIOHEHTOM CONEPKaHHUs KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BOM HAyKM: CHCTEMa 3HAHUH 10 HEOPTraHWYECKOH XUMHH (C BKIIIOYEHHEM 3HAHWN W3
oOmel XUMUHM) U OpraHudeckoi xumun. POpMHUpOBaHHE AAHHOW CUCTEMBbI 3HAHUH MPHU H3YYEHHU



npeaMera o0ecIeYnBaeT BO3MOKHOCTb PACCMOTPEHHUS BCETO MHOTOO0Opa3Hsl BELIECTB HA OCHOBE OOIINX
MOHATHI, 3aKOHOB U TEOPUN XUMUHU.

CrpyxTypa conepskanus KypcoB — «Opranndeckast xumusi» 1 «O01mas 1 HeopraHuyecKasi XUMUsD)
copMupoBaHa B MporpamMme MO XHMHU HAa OCHOBE CHCTEMHOIO MOIXOAAa K HM3YYEHHIO Y4eOHOTO
Mareprajia U OOYCIIOBJI€HA MCTOPHUYECKH OOOCHOBAHHBIM pA3BUTHEM 3HAHWH Ha ONpPEAeNEHHBIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHM4YeCKOW XMMHUH BEIEeCTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUHU CTPOCHUSI OPTaHUYECKUX COCUHEHMI, a TAK)KE€ HA YPOBHE CTEPEOXUMHUUYECKUX U
3JNIEKTPOHHBIX TPEICTAaBICHUH O CTpoeHHH BemlecTB. CBeneHus 00 M3y4aeMbIX B Kypce BEIeCTBax
Ial0TCA B Pa3BUTHU — OT YIJIEBOIOPOIOB A0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COeTUHEHUH. B kypce
OPTaHUYECKOH XWUMHUH TMOJYYar0T pa3BUTHE CPOPMHUPOBAHHbIE HA YPOBHE OCHOBHOIO 0OIIero
00pa3oBaHUs MEPBOHAYAIBHBIC MPENCTABIECHISI O XUMHUECKOH CBSI3H, KIACCU(PUKALIMOHHBIX MPU3HAKAX
BEIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMUS], O XMMUYECKON PEaKLINH.

ITon HOBBIM YIJIOM 3peHUS B peaMeTe «XUMUs» 0a30BOr0 YPOBHS PacCMaTPUBAETCS U3YUEHHBIN
HA YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus TEOPETUIECKUI MaTepuall U (PaKTOJIOTHIECKNE CBEIEHUS O
BEIIECTBAX M XUMHUYECKOH peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHu4eckas XHUMHS
00y4aroIMMCsl TIPENOCTABISIETCS] BO3MOXKHOCTb OCO3HATh 3HAYEHHE MEPHOAMYECKOrO 3aKOHAa C
O0IIeTeOPEeTUIECKHX M METOJOJOTHUECKUX MO3UIMN, TIyO’Ke IOHSITh HMCTOPHUYECKOE H3MEHEHHE
(GYHKIUH 3TOro 3aKkoHa — OT 0000Imaromel 10 OOBSICHSIOMIESH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEMIIMX BEIIECTBAX, MX COCTaBe, CTPOCHUH, CBONCTBAX U
NPUMEHEHUH, & TaKXe O XMMHUYECKHUX PEeaKLUsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKaHUsI
nonogHsiercsa B kypcax 10 u 11 kmaccoB aneMeHTaMu COAEPKaHUsl, UMEKOIIUMHU KYJIBTYPOJIOTHYECKUH U
NPUKJIAJHOW XapakTtep. DTH 3HAHUS CHOCOOCTBYIOT INMOHMMAHHWIO B3aMMOCBSI3U XUMHHU C JIPYTHMHU
HAayKaMH, pAaCKpbIBAIOT €€ pPOJb B IO3HABATEJIBPHOM M IPAKTUYECKOH EATEIBHOCTH 4YeJIOBEKa,
CHOCOOCTBYIOT BOCIIUTAHUIO YBA)KEHUSI K MPOLECCY TBOPYECTBA B OOJIACTH TEOPUH M NMPAKTHUECKHX
NPUJIOKEHUH XHMHH, TIOMOTAIOT BBITYCKHUKY OpPHUEHTHPOBATHCSI B OOILIECTBEHHO M JIMYHOCTHO
3HAYUMBIX MTPOOIIEMAax, CBSI3aHHBIX C XUMHEH, KPUTUYECKU OCMBICIUBATL HH(POPMALHIO U IPUMEHSITh €&
IUIsl TIONOJIHEHUS! 3HAHUM, PELICHUs] MHTEIJIEKTYyalbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIENOBATEIBCKUX
3amad. B nenom coneprkanue yueOHOro npeaMera « XMMHsD» JTaHHOTO YPOBHS N3yUEHUs] OPHEHTUPOBAHO
Ha (OpMHUPOBAHUE y OOYHAIOINUXCS MUPOBO33PEHUECKONH OCHOBBI ISl TOHUMAaHHS (PHIIOCOPCKUX UIEH,
TAKUX KaK. MaTepUaJbHOE EIMHCTBO HEOPraHMYECKOro U OPTaHMYECKOro Mupa, OOyCIOBICHHOCTH
CBOICTB BELIECTB HUX COCTaBOM U CTPOCHHMEM, IIO3HABAEMOCTb MPHUPOJHBIX SBIEHUM MyTEM
SKCIIEPUMEHTa W PEUICHUs NPOTHBOPEYMA MEXIy HOBBIMH (aKTaMH W TEOPETUUYECKUMHU
NPEANOCHIIKAMH, OCO3HAHHE POJM XUMHH B PEIIEHHH 3KOJOTHMYECKHX MpolbsieM, a Takxke mpolieM
cOepeskeHHs SHEPTETUIECKUX PECYPCOB, ChIPbS, CO3JAHMSI HOBBIX TEXHOJIOTHH U MaTePHAJIOB.

B mnane pemeHust 3amad BOCHHMTAHUS, PAa3BUTHS M COLMAIHM3ALUU OOYYArOIIUXCS IMPHHATHIC
IPOrpaMMoOl MO XUMHH TMOAXOABl K ONPENENeHUI0 COAEPKaHMs M IOCTPOCHMsI MpenMera
npeaycMaTpuBaOT GOpPMHUPOBAHUE YHUBEPCAIBHBIX YUeOHBIX NEHCTBHN, MMEIOIINX 0a30BOE 3HAYCHHE
IUISL Pa3JINYHBIX BUJOB JESITEIbHOCTH: peIleHus mpodieM, Moucka, aHammsa 1 oopaborku nHpopmarum,
HEOOXOMUMBIX [UIsI TNPHOOPETEHUSI OIbITa MPAKTUYECKOH M HCCIIENOBATENBCKON IESITeIbHOCTH,
3aHHUMAIOIIEH BAXKHOE MECTO B TO3HAHUH XUMUU.

B mpaktuke npenogaBaHMs XMMHH KaK HAa YPOBHE OCHOBHOrO 00IIero oOpa3oBaHUs, Tak U Ha
ypOBHE cpemaHero o0mero o0pa3oBaHMs, MPU ONPEACTICHUN COAEPIKATENbHOW XapaKTEPUCTUKH ILIeJei
U3y4eHUs1 MpeaMeTa HalpaBI€HUEM IEePBOCTENEHHONW 3HAYMMOCTH TPAAULUOHHO NPU3HAETCSA
¢dbopMupoBaHHE OCHOB XMMHUYECKOH HAyKH Kak 00JIACTH COBPEMEHHOIO €CTECTBO3HAHMSI, MPAKTHUECKON
NesITEeIbBHOCTH 4Y€eJIOBEKAa M KaK OAHOIO M3 KOMIIOHEHTOB MUPOBOMN KyJnbTypbl. C METOIUYECKON TOUKHU
3pEeHUs TAKOH MOAXO K ONPEAENICHUIO LeIed U3YyUEHUs IPEAMETA SIBJISIETCS BIIOJIHE ONPABIaHHbBIM.



CornacHo MaHHOW TOYKE 3PEHUs TJIABHBIMH LEJISIMU U3YYEeHUs MpeaMera « XuMHs» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) SIBNSTIOTCA:

e (opmMupoBaHHE CHCTEMbl XMMHYECKUX 3HAHUN KaK Ba)KHEHWIIEH COCTABIISIOUICH €CTeCTBEHHO-
HAYYHOU KApTHUHBI MHPA, B OCHOBE KOTOPOU JIeXKAT KJIFOUEBbIE TOHSTHS, (DyHIAMEHTAJIbHbIC
3aKOHBl M TEOPUU XUMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE W TIOHMMAHUE CYIIHOCTH
IOCTYITHBIX O0OOIIEHNHT MHPOBO33PEHYECKOTO XapakTepa, O3HAKOMJIEHHE C HCTOpPHEH HX
Pa3BHUTHUS U CTAHOBJICHUSI,

e (QopmupoBaHMEe W pa3BUTHE TPEACTABICHUN O HAYYHBIX METOJAX ITO3HAHUS BEIUIECTB U
XUMHUYECKUX Peakluii, HEOOXOANMBIX IJisi MPUOOPETeHUs] YMEHUH OPUEHTHUPOBATHCS B MHUpPE
BEIIECTB WM XHUMHUYECKUX SIBJICHUH, HMEIOIIUX MECTO B MPHUPOAE, B TMPAKTUYECKOH U
MOBCETHEBHOM KU3HU,

® pa3BUTHE YMEHWI U CIIOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAONMIONEHHEM U OOBSICHEHHEM
XUMHYECKOTO 3KCIIEPUMEHTA, COOJIFOIEHNEM MTPaBHIT 0€30MacHOr0 0OpaIeH sl ¢ BEIECTBAMH.

Hapsiny ¢ »TuM, comepskareipHas XapaKTepUCTUKA LeNed W 3ahad U3YYeHHs TpeaMera B
nporpaMMe Mo XWMHUU YTOYHEHa U CKOPPEKTHUPOBAHA B COOTBETCTBHU C HOBBIMU MPHOPUTETAMH B
cucteMme cpemHero odbmero oOpasopanusi. CerofgHss B MpernofaBaHUM XUMHH B OONbIIed CTeneHu
OTHAETCS] MPEATIOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COAepKaHus OOy4YeHUs, OPUSHTUPOBAHHOH Ha
MOATOTOBKY BBIMYCKHUKA 00IIe0Opa3oBaTeNlbHOW OpraHW3alliy, BIaeroIero He HabopoMm 3HaHUH, a
(YHKIIUOHAJILHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH M YMEHHUSIMU aKTHBHOTO TOJYYSHUS] 3HAHUN W
MPUMEHEHUS UX B PEATbHOMN JKU3HHU JUTS PEIICHUS TPAKTHIECKHUX 3aa4.

B cBsi3u ¢ 3TUM mpU M3y4YeHHH TpeaMera « XUMHsS» NTOMUHHUPYIOIIee 3HAYeHHUE MPUOOpeTaroT
TaKye IeJTU U 337a49H, KaK:

amantanus OOy4YarOIUXCsl K YCJIOBHAM IUHAMHYHO PasBUBAIOILIErocss Mupa, (GopmupoBaHue
WHTEJJICKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  CamMoOOpa3OBaHUID, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHSTHID TPAMOTHBIX pEIICHW B KOHKPETHBIX JKU3HEHHBIX CUTYaIlUsX,
CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHHUEM;

dbopmupoBaHue y 0OyHaAIOIMMUXCS KIIOYEBbIX HABLIKOB (KJFOYEBBIX KOMIETEHIIHI), UMEFOIINX
YHHBEPCAJIbHOE 3HAYECHHUE JUUIS PA3JIMUHBIX BUIOB ACATENbHOCTH: PeLIeHUs podJieM, OUCKa, aHAIN3a |
00paboTku nHpOpManNK, HEOOXOMUMBIX U MPHOOPETEHHUS OIbITA AEATEIBHOCTH, KOTOPAsl 3aHIMAET
BRXXKHOE€ MECTO B TO3HAHUM XUMHH, a TaKXKe JJIsl OLIGHKH C TIO3HMIHN JKOJOTHYECKON 0Oe30MacHOCTH
XapakTepa BIIMSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB Ha OPTaHU3M YeJIOBEKa W MPUPOIHYIO Cpeny;

pa3BUTHE TIO3HABATEJBHBIX HMHTEPECOB, HMHTE/UICKTYAIbHBIX W TBOPUYECKUX CHOCOOHOCTEH
00yHaroImuxcsi: CrIOCOOHOCTH CaAMOCTOATEIFHO MPHOOpETaTh HOBBIE 3HAHUS IO XMMHH B COOTBETCTBUH
C JKU3HEHHBIMH MOTPEOHOCTSIMU, HCIOJB30BAaTh COBPEMEHHbIE WH()OPMALMOHHBIC TEXHOJOTHUHU IS
MOVCKA ¥ aHAJIH3a Y4eOHOH 1 HAyYHO-TIOMYJIIPHON MH(POPMALIUY XUMIYECKOTO COIEPKAHUS,

dbopMuUpoBaHUEe U pa3BUTHE Yy OOYYAIOIMUXCS ACCOLMATUBHOTO W JIOTHYECKOTO MBIILICHUS,
HaOJII01aTENIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIUMBI, B HACTHOCTH, NIPU
TJIAHUPOBAHUH U TIPOBEICHUH XUMHYECKOTO SKCIIEPUMEHTA,

BOCIIUTAHUE Y OOyYarOIIMXCs YOEKAEHHOCTH B I'YMAaHUCTUYECKONW HANPABJIIEHHOCTH XUMHH, €&
BXKHOU POJIH B PEIICHHU TJIO0ATBHBIX MPOOJIEM PAllMOHATBHOTO MPHUPOIONOIb30BAHUS, MOMOJTHEHUS
SHEPreTUYECKUX PECYpPCOB M COXPAHEHHUs MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOOMMOCTH
OepeKHOTO OTHOIIEHUS K MPUPOAE U CBOEMY 3JIOPOBBIO, & TAK:KE MPHOOPETEHUS OMbITA UCTIOIH30BAHUS
MOJTYYEHHBIX 3HAHUH I IPUHSTHS TPAMOTHBIX PEUICHUIH B CUTYAIUsX, CBS3aHHBIX C XUMUYECKIUMHU
SIBJICHUSIMU.

B yuebHoM mtane cpennero odiero odpaszoBaHus mpeaMeT « XuMus» 0a30BOr0 YPOBHS BXOIIUT B
COCTaB MpenMeTHOM 00acTi « ECTeCTBEHHO-HAYYHBIC TIPEIMETHI».



OOuiee YMCIO YaCcOB, OTBEASHHBIX ISl M3Y4EHHs XUMHH, Ha 0A30BOM yPOBHE CpPeaHero oOLiero
oOpasoBaHus, cocrasisieT 68 vacos: B 10 kiacce — 34 vaca (1 gac B Henmenmto), B 11 knacce — 34 gaca (1
4ac B HECIIO).

B coomeemcmeuu ¢ yuebnvim nnanom MDBOY «Vepanckas CILI» na uzyuenue yuebHno2o
npeovema « Xumusy yeeiuyeHo KONUYeCmeo Haco8 3a cyem uacmiu, opmupyemoil YuacmHuKamu
obpazosamenvuvix omuoutenuil, 6 11 knacce na 1 uac 6 neoento (68 uacos 3a 200).

Taxum obpazom, odugee YUCIO YACO8, OMBEOCHHBIX HA U3YYeHUe YyueOHO20 npeomema « Xumusy 6
MBOY «¥Yepanckasn CIL», cocmaensem 102 uaca: 6 10 knacce — 34 uaca (1 vac 6 neoenr), 6 11 xaacce
— 68 uacos (2 uaca 6 neoeo).



COAEP/KAHUE OBYYEHUA
10 KJIACC
OPTAHNYECKASA XUMUA

Teoperuyeckne 0CHOBBI OPraHHY€CKOH XUMHH

IIpenmer opraHU4YeCKON XUMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B MOJTYYEHUHU HOBBIX
BELIECTB U MaTepualioB. Teopusi cTpoeHUs! opraHuyeckux coenrHeHuit A. M. byTtiepoBa, €€ OCHOBHbIE
nojioxkeHust. CTPyKTypHbIe (POPMYJIBI OPraHUYECKHX BeEINeCTB. [ oMoJorus, nsomMepus. XuMHUYECKas
CBSI3b B OPTaHUYECKUX COCNUHEHUSIX — OANHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupUKAIUN OpraHMYECKUX BemecTB. HoMmeHkIaTypa OpraHHYecKHX
COEAMHEHUN (CHUCTeMaTH4ecKas) W TPUBHAIBHBIC HAa3BAaHHMS BAXXKHEWIINX NPEACTABUTENEH KJIACCOB
OpPraHUYEeCKHUX BELIECTB.

OKcrepUMeHTalbHble METOMbl M3Y4YEHHUs] BELIECTB M WX IMPEeBpallleHuil. O3HaKOMJIEHUE C
oOpasmaMy OpPraHUYEeCKHX BEIIECTB W MaTepuaJaMd Ha HMX OCHOBE, MOICIHPOBAHHE MOJICKYJI
OPTaHUYECKUX BEIIECTB, HAOJNIOJACHHWE M ONMHCAHUE EMOHCTPALMOHHBIX OMBITOB IO TMPEBPAIIEHUIO
OpPTaHWYECKUX BELIECTB MPU HArPEeBaHUH (TUIABJICHHE, OOYTJIUBAHUE U TOPEHHE).

Yraesoaopoant

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHYECKU psaa. MeTaH u 3TaH — npocTeiiine npercTaBuTeNu
aJKaHOB: (PU3MYECKHE M XUMHUYECKHE CBOHCTBa (pEakuuH 3aMeLIeHHs U TOPEHUs), HaXOXKICHHUE B
MPUPOAE, NOJYyUEHNUE U IPUMEHEHHE.

AJKeHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKUI psii. DTUJIEH U NPONWIeH — MpocTellIne
NPEACTABUTENIN  AJKEHOB. (U3NYECKHE W XHMUYECKHE CBOWCTBA (peakuuu TUAPUPOBAHMA,
rajlIOreHUPOBAHUS, THAPATALIUH, OKUCICHHS U TIOJIUMEPU3aLIH ), IOJTyYeHHE U TPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MerunOyranuen-1,3: cTpoeHHe, BAKHEHIINE XUMUYECKUE CBOMCTBA
(peaxuus monuMepusanun). [loxydeHne CHHTETUYECKOTrO Kay4dyKa U Pe3UHBL.

AJKUHBI. COCTaB U OCOOCHHOCTH CTPOEHHSI, TOMOJIOTUYECKHHA psA. ALETHIEH — MPOCTeHIIHiA
NPEACTABUTENIb AJKWHOB. COCTaB, CTpPOeHHe, (HU3MUecKue W XHMHUYECKHe CBOICTBa (peakiuu
THAPUPOBAHUS, TAIOTEHUPOBAHUS, THIPATALIUH, TOPEHUS ), IOJYYeHHUE U IPUMEHEHHE.

Apenbl. beH3on: cocrtaB, cTpoeHme, (UIMUECKHE W XHMHYECKHE CBOWCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), IIOJyUYeHUE U IPUMEHEHHe. 101yon: cocmaes, cmpoenie, Qusnieckue
U XuMuYeckue CeolcCmea (peakyuu 2an02eHupoOSanusl U HUMPOBAHUS), NOJYYeHUe U NPUMEHEeHUe.
TokcnyHOCTE apeHOoB. 'eHeTndeckas CBA3b MEXAY YIJI€BOAOPOAAMH, TPUHAMJIEIKALIUMU K PA3IUYHBIM
KJIACCaM.

IIpuponHbie HCTOYHUKH yTieBOAOpoaoB. IIpupoaHelii ra3 u nomyTHele HedTsHBIE Ta3bl. HedTh n
e¢ mpoucxoxkaenne. CmocoObl mepepaOoTku  HepTH: TMEPeroHka, KPeKUHT (TePMHYECKHI,
KaTanuTHuecKuil), muponus. IlponykTel nepepadotku HEPTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH H B
ObITy. KaMeHHBIH yrojib U MPOAYKTHI €ro nepepadoTKH.

OKCnepUMeHTalbHble METOMAbl M3Y4YEHHUs] BELIECTB M WX IMPEeBpalleHHil. O3HAaKOMJIEHHE C
oOpasmaMu IjIacTMacc, KaydykoB M pes3uHbl, kojulekunu «Hepte» u «Yromb», MopenupoBaHHE
MOJIEKYJI YIJIEBOIOPOJAOB M TaJOr€HONMPOM3BOAHBIX, MPOBENCHHE MPAKTUYECKON PabOTHI: MONyueHHUE
STUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Beruncinennss mo ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTAa PEAKLUU IO U3BECTHBIM Macce, 00BbEMY, KOJNMYECTBY OJHOTO M3 MCXOIHBIX
BEIIECTB MJIU MPOAYKTOB PEAKLIHH).

Kucnopoacoaepxkammue oprannieckue coenHeHHUs!



[IpenenbHbIE OMHOATOMHBIE CIIMPTHL. METaHO U 3TAHOJ: CTPOeHHUE, (PU3NIECKUE U XUMHUYECKUE
CBOWCTBA (peakuuu C AaKTUBHBIMH METaJUlaMH, TaJOr€HOBOAOPOIAMHM, TOPEHHE), NPUMEHEHHE.
Bomoponsble CBSI3M MeXAy MOJNEKyJaMHu CrupToB. JleiicTBHE MeTaHOJAa M 3TaHOJNA HAa OPTaHU3M
YeJIOBeKa.

MHOroaTOMHBIE CIUPTHL DTHJIEHTJUKOIb M TIIHNLEPUH: CTPOCHHUE, (PU3ndeckrne U XUMHUYECKHE
CBOWCTBa (B3aUMOZEHCTBHE CO INEIOYHBIMH METaJUIaMH, KAQueCTBEHHAs PEaKIHsi HA MHOTOATOMHBIC
cnupThl). JlelicTBHe HAa OpraHu3M uenoBeka. [IpiMeHeHe ruiepruHa U 3 TUICHTJINKOJIS.

@DeHON: CTpOEHUE MOJIEKYJbl, (U3NYeCKHe M XHUMHUYECKHe CBOWCTBA. TOKCHYHOCTH (peHona.
[Tpumenenue ¢eHomna.

Anpnerunsl U kemonv:. PopManbIeTH], aleTANIbACTHA. CTPOCHUE, (PH3HUYECKHe U XMUMHUYECKHE
CBOWMCTBA (pEakIUH OKHCICHUS M BOCCTAHOBJICHHS, KAUECTBEHHbIC pEAKLUH), MOJNyYeHUe U
NPUMEHEHUE.

OnHOOCHOBHBIE TpeneNnbHble KapOOHOBbIE KHCJIOTBL. MypaBbUHAsE W YKCYCHAas KHCJIOTHI:
CTpoeHue, (PU3NYecCKne W XHUMHUYECKHe CBOHCTBa (CBOWCTBA, OOIME AN KJlacca KHUCIOT, PEaKIus
sTepuduKaLum), NOJy4eHne U npuMeHeHue. CTeapuHOBast U OJIEMHOBAsI KUCJIOTHI KaK MPENCTaBUTEIH
BBICHIMX KapOOHOBBIX KHCJIOT. MbIJIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe NeiCTBHE.

Crnoxnble 3Upbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['uaponmn3 cnoxHbX 3¢upos. Kupsr
I'mpponus xupos. Ilpumenenne xupos. buonorudeckas poJb KUPOB.

VYrneBoabl: cOCTaB, KiacCUpUKaNWs YrieBoaoB (MOHO-, Mu- W Tojmcaxapunbl). [rokosa —
NPOCTEHIINN MOHOCAXapUA: OCOOEHHOCTH CTPOCHHUSI MOJIEKYJIbI, (PHU3UUECKHE U XUMHUYECKHUE CBOHCTBA
(B3aumoneiicteue ¢ ruapokcuaom menu(ll), okucneHne aMMuadHbBIM pacTBOpoM okcuma cepedpa(l),
BOCCTaHOBJICHHE, OpOJKEHUE TIIIOKO3bI), HAXOXKIEHHE B MPHUPOJE, MPUMEHEHHE, OHOJIOTHYECKast POJb.
dotocunTe3. PPyKTO3a KAK U30MEP TIFOKO3BL

Kpaxman u uemmono3a kak mnpupomHble momuMepbl. CTpoeHHe Kpaxmana W LeJUTFOJIO3bL
DuznuecKkre U XMMUYECKHe CBOWCTBA KpaxMaia (THAPONIN3, KAYeCTBEHHASI PEAKLIUS C HOIOM).

DKCIepUMEHTAIbHBIE METOIbl U3YUEHHS BEIECTB U UX NMPEBPALICHUH: IpOoBeaeHIe, HAOoAeHNE
U OIMCAaHWE AEMOHCTPALIMOHHBIX OIBITOB. FOPEHHE CIIUPTOB, KAYECTBEHHBIE PEAKIIMH OAHOATOMHBIX
cnupToB (OKMCIeHHe »sTaHoja okcuaoM Menu(ll)), MHOroaTOMHBIX CHHPTOB (B3aMMOIEHCTBHE
rmunepuHa ¢ rugpokcuaoM menu(ll)), anpmernnoB (OKMCIEHHE aMMHAYHBIM PAcTBOPOM OKCHA
cepeOpa(l) u runpokcunom meau(Il), B3auMonelicTBUE Kpaxmalia ¢ HOAOM), TPOBEACHUE MPAKTHIECKOH
paboThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3amaun.

Beruncinennss mo ypaBHEHHIO XUMHYECKOW peakuuu (Macchl, 00b&éMa, KOJHMYECTBA HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTAa PEAKLHHU IO U3BECTHBIM Macce, 00BEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX
BEIIECTB WJIU MMPOAYKTOB PEAKLIIH).

AzoTcopeprkaline OpraHuuecKrue COeINHEHMS.

AMUHOKHCIIOTBI Kak aM(oOTepHble OpraHudeckne CcoequHeHus. DH3MUeCKue M XUMHUYECKHe
CBOWCTBA aMUHOKHCIIOT (Ha puMepe riannuHa). buonornueckoe 3HaueHHEe aMIUHOKUCIOT. [lenTtuasl.

benkn kak mpUpOIHbIE BEICOKOMOJIEKYJSIPHBIE COeMHEHuUs. [lepBuiHas, BTOpUYHAst U TPETUIHAS
CTpyKTypa OenKoB. XUMHUUECKHE CBOMCTBA OEIIKOB: THAPOIIN3, IEHATYPALHs, Ka4eCTBEHHbIE PEaKI[UH Ha
Oenxu.

DKCepUMEHTANbHbIE METOIbI U3YyUEHHsI BEIIECTB M UX MPEBPALICHUN: HAOMIOeHIE 1 OMUCaHHUE
JI€MOHCTPALIMOHHBIX OIBITOB. A€HATYpalus OEJIKOB MPH HATPEBAHUH, [IBETHBIC PEAKIIUU OEJIKOB.

BBICOKOMOJ/IEKY/ISIPHBIEC COEANHEHHS

OCHOBHBIE TOHSTHSI XHUMHHU BBICOKOMOJIEKYJISIPHBIX ~COEIMHEHHI: MOHOMEp, MOJuUMep,
CTPYKTYPHOE 3BEHO, CTENeHb NOJMMEPH3ALMH, CPENHssI MOJIeKyJsipHas macca. OCHOBHBIE METOIbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIMHEHUI — MOJMMEPH3aHs U MOJIUKOHIESHCALIHS.



DKCHEepUMEHTAIbHbIE METOAbl HM3YYEHMs BEIECTB W WX MPEBPAIlEHHUH: O3HAKOMIICHHE C
00pa3uaMu MPUPOAHBIX H UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYIYKOB.

Me:xnpeaMeTHBbIE CBSI3H.

Peanusanus MeXNpeOMETHBIX CBSI3€M IpPU H3Yy4YEHUM OpraHudeckom xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 HCIIONB30BAHNE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATHH,
SIBJISTFOLIMXCSI CHCTEMHBIMH U151 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mme ecTecTBEHHO-HAYYHbIE IOHSTHUS. SIBICHUE, HAy4YHBIH (DAKT, THUIOTE3a, 3aKOH, TEOpHS,
aHamu3, CHHTE3, KiIacCUpUKAIMsA, NEPUOIUYHOCTb, HAONIONEHHE, UW3MEpEeHUe, OHKCIEPUMEHT,
MOZIETUPOBAHHE.

dusnka: Marepus, >HEPTHs, Macca, aTroOM, JJIEKTPOH, MOJIEKyJia, SHEPreTUYECKHil YpPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHUE BELIeCTBA, (PU3MUECKHE BETMYMHBI M COMHHLIBI HX
U3MEPEHUsI.

Buonorusi: kmerka, opraHusM, Ouochepa, OOMEH BeEIIeCTB B OpraHusMme, (POTOCHHTE3,
OMONOrNYeCKH aKTUBHBIE BelecTBa (OENKH, yriaeBOAbL, KUPbI, (EPMEHTHI).

I'eorpadusi: MuUHEpasbl, TOPHBIE IIOPO/BI, MOJIE3HBIE HCKOMIAEMBIE, TOILIHBO, PECYPCHL

TexHONOrHs: MUINEBBIE NPOAYKTHL, OCHOBBI PALIMOHAJIBHOIO IHTAHHS, MOKINNE CPEACTBa,
JIEKapCTBEHHbIE U KOCMETUYECKHE Ipernaparbl, MaTepuasibl U3 HCKYCCTBEHHBIX W CHHTETHUYECKHX
BOJIOKOH.

11 KJIACC

OBILIAA N HEOPTAHNYECKAA XUMUA

TeopeTnyeckue 0CHOBbI XMMHUU

Xumudeckuit syieMerT. AToMm. Sapo aroma, U30TONBI. DJNEKTPOHHAS 000JI0UKa. DHEPTeTUYECKUE
YPOBHH, TOAYPOBHU. ATOMHBIE OpOWTanmu, s-, p-, d- smemeHThl. OCOOEHHOCTH pacIpeneseHus
3JIEKTPOHOB TO OpOWUTANAM B aTOMax »JJEMEHTOB IMEPBBIX YETHIPEX MEPHOAOB. DJIEKTPOHHAS
KOH(pHrypauus aToMOB.
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Ilepuoanyeckuii 3akoH u llepuonuueckas cucrema xummudeckux saeMeHtoB [[. 1. Menneneesa.
Ces3p mepuonuyeckoro 3akoHa u llepuoguueckoif cuctembl Xumudeckux asnemeHtos JI. W
MenneneeBa ¢ COBPEMEHHOH TeOpuel CTPOEHHsT aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB
XUMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMU MPOCTBIX M CIOXHBIX BEIIECTB IO TPYIIIaM U MEPHOIAM.
3HaueHue NepruoIMYECKOro 3aKOHa B pa3BUTUU HAYKH.

Crtpoenne BemecTBa. XUMHUUECKas CBSA3b. BHUIbI XUMHUECKOH CBsI3U (KOBAJICHTHAS HEMOJSIPHAS U
NOJISIPHAS, HMOHHAs, MeTajuindeckast). MexaHu3Mbl OOpa3OBaHMs KOBAJEHTHOM XHMHYECKOW CBSI3U
(oOMeHHBIN U JOHOPHO-aKIENTOPHBIN). BomopoaHasi ¢Bsi3b. BaeHTHOCTh. DJIEKTPOOTPHUIIATETLHOCTb.
Crenenb okucneHus. MoHbI: KATUOHBI U AHUOHBIL.

BemecTtsa MOJEKYJNPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUs. 3aKOH IIOCTOSTHCTBA COCTaBa
BellecTBa. THMbl KPUCTAUIMUECKHUX PELIETOK. 3aBUCHMOCTb CBOMCTBAa BELIECTB OT THUMA
KPUCTAJUIMYECKON PELIETKH.

Ilonatue o pucnepcHbIX cucTeMax. MCTUHHBIE W KOJJIOMIOHBIE PAcTBOPBL MaccoBas n0is
BELIECTBA B PACTBODE.

Knaccupukaums HeopraHumueckux coeauHeHWid. HomeHkaTtypa HEOpPraHWYeCKHX BELIECTB.
I'eneTnyeckas CBsi3b HEOPraHUMYECKUX BELIECTB, MPUHAIJIEKANUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass peakuus.  Kraccuukammss XUMHUECKMX peaknMid B HEOPTaHWYECKOH u
OpraHMYeCKON XUMHUHU. 3aKOH COXPAHEHUsI MACChl BELIECTB, 3aKOH COXPAaHEHUs U MPEBpallleHusl SHEPTUU
MIPU XUMHUECKHUX PEaKLMAX.



CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iuyHbIX (akropoB. OOpaTuMble peaxIHH.
XumMuyeckoe paBHOBecHe. DakTOpPBI, BIAUSIOLINE HA COCTOSSHUE XUMUYECKOro paBHoBecus. [Ipunmun Jle
ITaTense.

DnexTponuTHueckas auccounanusi. CuibHbIe U c1adble 351eKTpoiuThl. Cpena BOAHBIX PaCTBOPOB
BELIECTB: KUCNas, HelTpasbHasl, eJI04Has.

OKHCIUTENBbHO-BOCCTAHOBUTEIIbHBIE PEAKIIIH.

DKCIepUMEHTAIbHbIE METOABl M3yYEHMsI BELIECTB U UX IMPEBPAILCHHI: IEMOHCTpALUs TaOJInL]
«Ilepuonuueckass cucrema xumudeckux oiaemeHtoB [l M. Menneneea», u3ydeHHE MOAENEH
KPHUCTAJUTMYECKUX PELIETOK, HAOMIOIeHHe W ONHCAHWE JE€MOHCTPAIMOHHBIX M JJA0OPATOPHBIX OIBITOB
(pa3nokeHHe TEepOKCHIAa BOIOPOJA B NMPUCYTCTBUHM KAaTaM3aTOPa, OMpPENEeNeHHE Cpenbl PacTBOPOB
BEIIECTB C IOMOINBI) YHHBEPCAJIBHOTO WHAMKATOPA, PEaKLUH HOHHOTrO OOMeHa), IpPOBEICHHE
NPaKTUIeCKOH padboTh! « BiausiHue pa3ayuHbIX (PAaKTOPOB HA CKOPOCTb XUMHUYECKOHN PEaKIIHM.

Pacuérnble 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHYECKHX PpeaKLMi, B TOM 4YHCIE TEPMOXHMHUYECKHE PaCUETH,
pacuéThl C UCIIOJb30BAHUEM TOHATHUS «MACCOBasi A0JIsI BELECTBaY.

Heoprannueckasi xummusi

Hemetamnel. 1lonoxxenue Hemetawios B [lepuoandeckoi cucreMe XxuMuieckux 3aemeHtos 1. U
MeHnneneeBa U OCOOEHHOCTH CTpPOEHHUs aToMOB. Pu3ndeckne CBOHCTBA HEMETAJUIOB. AJIOTPOIUS
HEMETAJUIOB (Ha mpuMepe Kuciopona, cepbl, hocdopa u yriepoaa).

XUMHUYeCKHEe CBOMCTBA BAXKHEHIIMX HEMETAJIOB (TaJlOreHOB, cephl, a30Ta, pocdopa, yriepona u
KPEMHHUSI) I UX COCTUHEHUH (OKCUIOB, KUCIOPOACOAEPIKALINX KUCIIOT, BOJOPOIHBIX COCTUHEHHUH ).

IIpumenenne BaxXHENIINX HEMETAJUIOB U UX COCTUHEHU.

Mertamnbl. Ilonoxkenne metramioB B Ilepuonudeckoil cucrteMe XuMHUecKUx sjaemMeHtoB [[. UM
Mengeneea. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX 000JI0UeK aTOMOB MeTajutoB. O0mmue Gpusnueckue
cBoiicTBa MeTasioB. CIulaBbl METANIOB. DJIEKTPOXUMUUECKUH sl HANIPSDKEHUH METaJIOB.

XUMHUYECKHE CBOWCTBA BaXKHEHINIMX METAJUIOB (HATPUH, KaJWl, KaJbLHA, MAarHHUMA, AJTFOMIHHWMH,
LIUHK, XPOM, JK€JIe30, MEeIb) U UX COCIMHEHHI.

Ob6ume criocodObl monmy4yeHust MeTayuioB. [IpuMeneHne MeTanioB B ObITY U TEXHUKE.

OKcrepUMeHTalbHble METObl H3yUeHHs BELIeCTB M WX MpEBpallleHUui: H3yueHHEe KOJIEKLIUU
«MeTanisl U CIUIaBbl», OOPa3LIOB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTANBHBIX 337a4, HaOMIoAeHue U
OMHCaHNE IEMOHCTPALMOHHBIX U JJAOOPATOPHBIX OMBITOB (B3aMMOAEHCTBHE TMAPOKCHIA ATFOMUHHS C
pacTBOpaMH KHCJIOT U LIeJIOYeH, Ka4eCTBEHHbIE PEaKI[UH HA KATHOHBI METAJIJIOB).

Pacuérnble 3amaun.

Pacuérer Macchl BemecTsa win 00bEMa ra3os MO W3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WU
00BEMY ONIHOTO W3 YYacTBYKOIIUX B pPEAKLUHUU BELIECTB, pacuéTel Macchl (00BEMa, KOJUUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CITH OTHO U3 BEIIECTB UMEET IPUMECH.

XuMUSA U KU3Hb

Ponp xumum B oOecreueHMM SKOJOTMYECKOH, SHEPreTHUeCKOW M NHIIEeBOH Oe30MacHOCTH,
pa3BUTHUH MeAULIUHBL [IOHATHE O Hay4YHBIX METO/IaX MO3HAHUSI BELECTB U XUMUUECKHUX PeaKLnil.

IIpencraBnennst 06 OOIMX HAyYHBIX NPUHIMIIAX MPOMBIIUIEHHOTO TOJYYEHUs] BaKHEHIINX
BELIECTB.

UenoBek B MHpE BELECTB M MAaTEPUANOB. BaXKHEHIINE CTPOUTENbHbIE MaTepHallbl,
KOHCTPYKLIMOHHbIE ~MaTepualibl, Kpacku, CTEKJIO, KepaMHuKa, MaTepuanbl [ 3JIEKTPOHUKH,
HAHOMATEPHAaJIbl, OPraHMYECKUE U MUHEPAJIbHBIC YAOOPEHUS.

XUMHUS U 3[0pOBbE€ 4YeJOBEeKa: IpaBUJia MCIOJIb30BaHUS JIEKAPCTBEHHBIX MpENaparoB, MpaBuiia
0e30MacHOro MCIOJIb30BAHMS MPETIapaTOB OBITOBONH XUMHH B TOBCEIHEBHOMN JKU3HU.

Me:xnpeaMeTHBbIE CBSI3H.



Peanmzaumss MeXNpeOMETHBIX CBs3eH NpU HM3ydeHUH oOmed u HeopraHwmdeckod xumuu B 11
KJIacCe OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHME KaK OOIMUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U
MOHSTUH, SIBJIFOIUXCSI CUCTEMHBIMU JJIs1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecTBEHHO-HayYHbIE TOHATHUS. HAy4YHBIA (DaKkT, TUIOTE3a, 3aKOH, TEOPHS, AHAIU3,
CHHTE3, KJacCH(HKAaIMs, EPUOJUIHOCTb, HAOIIONEHHE, SKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE,
SIBJICHUE.

dusnka: MaTepus, DSHEPrus, macca, aToM, D3JIEKTPOH, MPOTOH, HEWTPOH, HWOH, W30TOI,
PaIMOaKTHBHOCTb, MOJIEKYJIa, JHEPreTHYECKHHl YpOBEHb, BELIECTBO, TeNO, OOBEM, arperaTHoe

COCTOsIHHE BCIIICCTBA, (I)I/ISI/ILIGCKI/IG BCJIMYWHBI U €AUHHULbI UX U3MEPCHUSA, CKOPOCTD.
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buonorust: kieTka, OpraHu3M, SKOCHCTeMa, OHocdepa, Makpo- U MHUKPOIJIEMEHTbI, BUTAMHHBI,
OOMEH BeIIeCTB B OPraHU3ME.

I'eorpagusi: MuHepasibl, rOpHbIE IOPO/BI, TIOJIE3HbIE HCKOMAEMBbIE, TOILTUBO, PECYPChI.

TexHOMOTHNS: XUMHYECKAS NPOMBINUJICHHOCTb, METAJUTYPTHA, MMPOU3BOACTBO CTPOUTECIBHBIX
MaTepHalioB, CENbCKOXO3IHCTBEHHOE MPOM3BOACTBO, MHUINEBAsi MPOMBILLICHHOCTh, (apMaleBTHYeCKas
NPOMBINUJIEHHOCTDb, MPOU3BOACTBO KOCMETUYCCKUX TIIpE€NapaTroB, MNPOU3ZBOACTBO KOHCTPYKIHMOHHBIX
MAaTEPUAJIOB, SJICKTPOHHAA MPOMBINIJIICHHOCTD, HAHOTEXHOJIOTUH.
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IVTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOITPAMMBI 110 XUMHWHN HA BA30BOM
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJBbTATHI

®I'0OC COO ycranapmuBaeT TpeOOBaHUS K Pe3yJbTaTaM OCBOCHHs OOYYAIOIIUMUCS TPOTPamMm
cpenHero oOmero o0pa3oBaHus (JIMYHOCTHBIM, METANMpPEeIMETHBIM U MpenaMeTHbiM). HaydHo-
METOIMYECKOH OCHOBOH MJIsi pa3paOOTKH IJIAHUPYEMBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMM CPEAHETrO
o0miero o0pa3oBaHuUs SIBJIIETCS] CHCTEMHO-IESTETbHOCTHBIN MTOIXO/.

B cooTBeTCTBUU ¢ CHCTEMHO-AEATEIbHOCTHBIM MOIXOIOM B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTaTOB
OCBOGHMsI TNpenMeTra «XWMHs» Ha ypOBHE CpeaHero oOmero oO0pa3oBaHHs BBIAENEHBI CIEAYIOLIHNE
COCTaBJISIIOLIHE:

OCO3HaHME OOYYAIOIUMHUCA POCCUNCKONH TPa’kIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENIbBHOCTH U CAMOOIIPEIENIECHHUIO,

HAJTMYUE MOTUBALIUU K OOyUEHUIO;

LIEJICHATIPABJICHHOE Pa3BUTHE BHYTPEHHUX VOEXKIEHUH JHMYHOCTH Ha OCHOBE KIIIOUYEBBIX
LIEHHOCTEH M UCTOPHUECKUX TPaauLIUi 0a30BOM HAYKH XUMUH,

TOTOBHOCTb M CHOCOOHOCTb OOYHYAIOIIMXCS PYKOBOACTBOBATbCS B CBOEH IEATENbHOCTH
LIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, IPUCYIIIMMH LIEJIOCTHONW CUCTEME XUMHUYECKOr0o 00pa30BaHus,

HAJIMYHME MPABOCO3HAHUS HKOJIOTUYECKOH KyJbTYPBl U CHOCOOHOCTH CTaBUTh LIEH M CTPOUTH
JKU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE PE3yJBTaThl OCBOSHUS TMpeaMeTra « XUMUS» JOCTUTAKOTCS B €IMHCTBE y4eOHOU U
BOCITUTATEIbHON EATEIbHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKUMHU, COLMOKYJIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH WM HJICAJaMU POCCHUICKOTO TPaskIaHCKOTO OOINeCTBA, MPUHSATHIMH B
oOmecTse HOpPMaMH M TMpPaBUJIAMHM TOBEICHHs, CIIOCOOCTBYIOIIMMH TPOLECCAM CaMOIIO3HAHMS,
CaMOPa3BUTHSI U HPABCTBEHHOT'O CTAHOBJICHHUS JINUHOCTH O0YYarOIUXCS.

JIndHOCTHBIE Pe3yNbTaThl OCBOSHUS MpeAMeTa « XUMHS» OTPAKaT CHOPMUPOBAHHOCTDH OIBITA
MO3HABATENILHON M MPAKTHUYECKOH NEATENbHOCTH O0YYarOIINXCsl TI0 Peai3aliy MPUHSTHIX B 001IeCTBe
LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIUTAHUS:

OCO3HaHUS OOYYAIOIIUMHUCS CBOUX KOHCTHTYIIHOHHBIX MPAB M O0S3aHHOCTEH, YBAKEHUS K 3aKOHY
Y TIPaBOTIOPSIIKY;

MPENCTABJICHUS O COLMATbHBIX HOPMAax U MpaBUIaX MEKJIUYHOCTHBIX OTHOLICHUH B KOJUICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH JESITENbHOCTH NPH CO3MAHUU y4eOHBIX IIPOEKTOB,
pemeHnn y4eOHbBIX U MO3HABATENIbHBIX 33]1a4, BBITOJTHEHIH XUMUYECKIX SKCIIEPUMEHTOB,

CrocOOHOCTH MOHUMATh U MPUHUMATh MOTHUBbBI, HAMEPEHHUS, JIOTUKY W apTyMEHThl IPYTHX MPU
aHaJIN3€ Pa3IMYHBIX BUIOB yUEOHOH NesTeTbHOCTH,

2) NaTpHOTHYECKOr0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHUS K UCTOPHUYECKOMY U HAYYHOMY HACJIEUIO OT€YECTBEHHON XMMUH,

YBAXKEHHsI K MPOLECCY TBOPYECTBA B OOJNACTU TEOPHH U MPAKTUYECKOTO MPUMEHEHUS XHMUH,
OCO3HAHUS TOTO, YTO MOCTHIKEHUS HAYKU €CTh PEe3yJbTaT JUINTENbHBIX HAOJIONEHUHN, KPOMOTIUBBIX
SKCMEPUMEHTANBHBIX TTOUCKOB, TOCTOSIHHOTO TPY/A YUEHBIX U MPAKTUKOB,

UHTEpeca U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHHU W IMOCIEAYIOIEM aHain3e MHGOPMALH O
MEePENOBBIX TOCTHIXEHUSIX COBPEMEHHON OTE€UECTBEHHON XUMUU,

3) AYXOBHO-HPABCTBEHHOT 0 BOCIIUTAHHS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHUS;
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CHOCOOHOCTH OLICHWBATh CHUTYALlUH, CBS3aHHbIE C XUMHYECKHUMH SIBJICHUSMH, U TPUHUMATH
OCO3HaHHbIE pellIeHUs], OPUEHTUPYSICh Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLEHMBaTb CBOE [OBEIEHHWE M IOCTYNKH CBOUX TOBapulLIed C MO3ULUI
HPaBCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCJIEICTBUN 3TUX MOCTYIKOB;

4) ¢popmupoBaHuUs KYJbTYPbI 310POBbSI:

MOHWMAaHUsA IIEHHOCTEH 370poBoro u  OesomacHOro oOpasa JKM3HHM, HEOOXOIUMOCTHU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3NUECKOMY U IICUXUYECKOMY 3/IOPOBBIO;

coOroAeHHst TIpaBI 0€30MacHOro OOpaIeHus ¢ BeIEeCTBAMU B OBITY, TIOBCEAHEBHOM KM3HU U B
TPYZIOBOH AESITENBHOCTH,

NMOHMMAHMS LIEHHOCTH TNPaBWJI WHIUBUAYAJIBHOIO M KOJUIEKTHBHOTO O€30MAacHOTO IMOBENEHHS B
CUTYaLUAX, YTPOKAKOLIUX 3I0POBbIO U XKU3HU JIIOEH;

OCO3HAHMs TIOCIEACTBHHA M HENPUSATHS BpPEAHBIX NPUBBIYEK (YNoTpeOJeHUs aKOros,
HApKOTHKOB, KypEeHHsI);

S) TpyaoBoro BocnuTaHusi:

KOMMYHHKATHBHOH KOMITETEHTHOCTH B Y4€OHO-HUCCIIEAOBATENLCKON AESITETbHOCTH, OOIIIECTBEHHO
MOJIE3HOM, TBOPYECKOHN U APYTUX BUIAX NEATECIBHOCTH,

YCTaHOBKM Ha aKTHBHOE y4acTHE B PELIEHUU MPAKTUUYECKHUX 3a7a4 COLMAaIbHON HANpaBJIEHHOCTU
(B paMKax CBOErO KJIacca, MKOJIbI),

UHTEpeca K MPAKTHUECKOMY H3YUEHHUIO Mpodeccuil pasiIudHOro poaa, B TOM YHCIE HAa OCHOBE
MPUMEHEHUs TPEIMETHBIX 3HAHUH M0 XUMUU;

yBaXX€HUs K TPYAY, JIOASM TPyJa U pe3yjbTaTaM TPYyAOBOH AeATEIbHOCTH,;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIAYaJbHOH TPaeKTOpuUu oOpa3oBaHus, Oyayruen
npodeccun M peanu3anud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CroCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPeOHOCTEH 001ecTRa,

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTUYECKH 11eJIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KAK UCTOYHUKY CYLIECTBOBAHUS *KU3HH
Ha 3emie;

NOHMMAHHS TJO0ATBPHOrO XapakTepa »JSKOJOTHYECKUX MpoOjeM, BIUSHHUS 3KOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATIBbHOM CpenbL,

OCO3HaHMsI HEOOXOAMMOCTH HCIIONb30BAHUS HOCTIDKEHUH XWUMHH [JIsI PEIIeHUS BOIMPOCOB
PaLMOHATIBHOIO PUPOIONOIb30BaAHUS;

AKTHUBHOI'O HENPUATHUS NEUCTBUH, NMPUHOCSILINX Bped OKPYXKArOLIeH NPUPOAHON Cpene, yMEeHUs
NPOTHO3UPOBATh HEOJATONPHUATHBIE SKOJIOTMYECKHE IOCIENCTBUS TNPEANPUHIMAEMBIX NEHCTBUI U
NpenoTBpaliaTh UX;

HaJIU4YUs  Pa3BUTOTO 3KOJIOTMYECKOTO  MBIIIEHMs], OKOJOTMYECKONW  KYJbTypbl, OIBbITA
JEeSITeIbHOCTH 3KOJOTUYECKONW HAIPaBJIEHHOCTH, YMEHHSI PYKOBOJCTBOBATLCS UMHU B MO3HABATEIbHOM,
KOMMYHHKATHBHOH M COIMAJNbHONW NPAKTHKE, CIIOCOOHOCTH M YMEHMs AaKTUBHO IPOTHBOCTOSITH
uneonoruu xemogpoduwy,

7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(pOPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO Pa3BUTHUS
HAayKH U 00IeCTBEHHON NMPAKTHKY,

NOHUMAHHMS CIIEU(PHUKI XUMHH KaK HayKH, OCO3HAHMS €€ posi B (POPMUPOBAHUU PALIMOHAIBHOTO
HAYYHOTO MBIIIJICHHS, CO3IaHUH LEJOCTHOTO MPEACTABICHUsI 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
NPUPOABI U YEJOBEKA, B MO3HAHUU NMPHUPOIHBIX 3aKOHOMEPHOCTEH U peleHHH NpodjeM COXpaHEeHHs
MIPUPOIHOTO PABHOBECHS,

yOexnéHHOCTH B 0OCOOOH 3HAYMMOCTH XHUMHU JJIsI COBPEMEHHOH NMBMJIM3AIMUA. B €€
I'YMaHUCTUYECKOW HAIPABICHHOCTH U BAXKHOH POJI B CO3/IaHUU HOBOH 0a3bl MaTepUABbHON KYJIBTYPHI,
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pewmeHny rI00aNbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BHTHS YEJIOBEUECTBA — ChIPbEBOM, YHEPTeTUYECKOH,
MUINEBOH M YKOJIOTHYECKOH 0€30MacHOCTH, B PA3BUTUN MEAMLMHBI, 00ECIIEUeHNH YCIOBHH YCIEITHOTO
TPYZAa U 5KOJOTHYeCKH KOM(POPTHOH JKU3HU KaXKIOro WieHa 00IIecTBa,;

€CTeCTBEHHO-HAYYHOIH MPaMOTHOCTH: TIOHMMAHMS CYL[HOCTH METOIOB MO3HAHHS, UCIIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BATh MOJydaeMble 3HAHUSI Uil aHAIM3a U OOBsICHEHUS
SIBJICHUI OKPY’KAIOINEro MHUpa U TMPOUCXOMSIIMX B HEM M3MEHEHHUi, YMEHHUs nenaTb O0OOCHOBAaHHbBIE
3aKJIFOUEHHs] HA OCHOBE Hay4YHBIX (DAKTOB W MMEIOIIMXCSl JAHHBIX C LEJBbI0 MOJYYEHUs] TOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIPHO HCIOJB30BAaTh XMMHUYECKHE 3HAHUS ISl PELIeHUs MpodjieM B
peabHBIX KHU3HEHHBIX CHTYALHSIX,

UHTEpeca K IO3HAHUIO U UCCIIEOBATENbCKON eI TeIbHOCTH,

TOTOBHOCTU M CITOCOOHOCTH K HEMpPEPBIBHOMY 00pa30BaHUIO M caMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYSHHIO HOBBIX 3HAHHI 10 XUMHHU B COOTBETCTBHHU C KM3HEHHBIMU TTOTPEOHOCTSIMU;

UHTEpeca K 0OCOOCHHOCTSIM TPy/la B Pa3JIMUHBIX chepax mpodeCCHOHATHHONU AeSITEIbHOCTH.

METANPEJAMETHBIE PE3YJIBTATHI

MeranpenMeTHble Pe3yJIbTaThl OCBOCHHUS yUeOHOro mnpeamera «XUMHs» Ha YPOBHE CPETHETrO
o0mrero o0pa3oBaHUs BKIIIOYAIOT:

3HAYUMBIC JJIA q)OpMI/IpOBaHI/Iﬂ MHUPOBO33PCHUA O6yLIaI'OH_[I/IXC$I MECKIUCTUILTIMHAPHBIC
(MexnpenMeTHble) OOLIeHAyUHbIE TMOHSATHUS, OTPAKAIOLINE LEIOCTHOCTh HAYYHOH KAapTHUHBI MUpa U
CHeLII/I(I)I/IKy MECTOHOB MO3HAaHHs, UCIMTOJIB3YEMbBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/Iﬂ, BCILICCTBO, SHEPIruUs,
SIBJICHUE, TPOLIECC, CUCTeMa, Hay4HbIA (DaKT, TPUHLIUIL, THIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TEOpUS,
uccie0BaHue, HaOMIOIeHHe, H3MEPEHHUE, SKCIIEPUMEHT U APYTHe);

yYHHUBEpCaJIbHbIE Yy4eOHbIe NeHCTBHs (TIO3HABATENbHbIE, KOMMYHHUKATHUBHBIC, PETyJISTUBHBIE),
obecnieunBaromue (GopMUpPOBaHHE (PYHKIIUOHATHHONW TPAMOTHOCTH U COIHAJIBHON KOMITETEHIUH
ofyHaromuxcs,

CrocoOHOCTD 00yJaroLIIX Cst UCIIOJIb30BATh OCBOCHHBIE MEXIUCLUIIIINHAPHBIE,
MHPOBO33PEHYECKNE 3HAHUS M YHUBEpPCAIbHbIC yUeOHbIE NEHCTBUS B MO3HABATENLHOM M COLMAIBHON
MIPaKTHKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJEHHE  YHUBEPCAJbHBIMH  y4eOHBIMU
NO3HABATEIbHBIMHA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMH E€HCTBUSMU.

OBnaneHne yHHBEpPCANBLHBIMH Y4€0HBIMH MO3HABATEIbHBIMH AeHCTBHSIMM:

1) 6a3oBbIe JIOTHYeCKHE 1eHCTBHSA:

CaMOCTOSITENIbHO  (pOPMYJIMPOBaTh M aKTyaJIM3HpPOBaTh  MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarh;

OTIPENeNATh LN AESATENbHOCTH, 3a/1aBasl MapaMeTpbl U KPUTEPUH UX JOCTH)KEHUS, COOTHOCUTD
Pe3yJbTaThI AEATEIBHOCTH C TIOCTABICHHBIMH LIEJISIMU,

UCTIOJIB30BATh MPU OCBOCHUH 3HAHUH TPUEMBI JIOTHYECKOTO MBILIJICHUS — BBIACTSITh XapaKTePHbIC
NPU3HAKH TIOHATUI U YCTaHABIMBATh UX B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE MTOHITHS IS
OOBSICHEHUS OTAEBHBIX (PAKTOB U SIBJICHUL,

BBIOMPATh OCHOBAHUS M KPUTEPHUH IS KIACCU(UKALINH BEIIECTB U XUMHUECKUX PEaKLUL;

yCTaHAaBJIMBATh MPUYHHHO-CIICICTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMH SIBJICHHUSIMU,

CTPOHUTDH JIOTUYECKHE PACCYXKACHUS (MHAYKTUBHBIC, NEAYKTUBHBIE, 0 AHAJOTHU), BBIIBJISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMsT B PACCMATPHBAEMBIX SIBJICHUSAX, (HOPMYJIHUPOBATH BBIBOABI H
3aKJIIOYECHHS,

NPUMEHSTH B MPOLIECCe MO3HAHMUS, UCTIONIB3YEMbIE B XUMHUH CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBATh MOENBHBIE MPENCTABICHUS — XUMHYECKUH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHUYECKast
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dopmyrna, ypaBHEHHE XHMHYECKOH peakIuu — TMpH pPeIleHHH Y4eOHbIX TIO3HABATENbHBIX U
NPAaKTUYECKHUX 33124, IPUMEHSITh HA3BAHHbBIE MOJIEJIbHBIC MTPECTABICHHS ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKHUX PEaKIIH.

2) 0a30BbIe HCCJIE0BATEIbCKHE IeHCTBHUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BELIECTB U XUMHUYECKUX PEAKIIN;

(bopMyIHpPOBaTh LETH U 337a4l UCCIEAOBAHUS, UCIIOJIBb30BATh OCTABJICHHBIE U CAMOCTOSITEIIbHO
cpopMyIMpPOBaHHBIE BOMPOCHI B Ka4deCTBE WHCTPYMEHTA IO3HAHUS M OCHOBBI JJisi (hPOPMHUPOBAHUS
THITOTE3BI 110 MPOBEPKE MPABHIIBHOCTH BBICKA3BIBAEMBIX CY KIICHUIA;

BJIANETh HABBIKAMHU CAMOCTOSITEJIPHOTO  IUIAHUPOBAHUS W TMPOBEIACHUS  YYCHHYECKHX
SKCIIEPUMEHTOB, COBEPLICHCTBOBATH YMEHHsI HAOMIOAAaTh 3a XOAOM IMPOIECcCa, CaMOCTOSATENBHO
NPOTHO3UPOBATD €r0 Pe3yJbTaT, GopMynnpoBaTh 0OOOOIIEHHS 1 BBIBOIBI OTHOCHTENBHO JOCTOBEPHOCTH
PE3YJIBTATOB UCCIEAOBAHUS, COCTABISITh OOOCHOBAHHBIN OTUET O MPOAeNaHHOH padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCIIENOBATENbCKON M MPOEKTHON AEATENbHOCTH, MPOSIBISATH
CHOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY TIOMCKY METOMOB PEINEHHs] MPAKTHUYECKUX 3aaad,
NPUMEHEHHIO PA3JINYHBIX METOIOB TIO3HAHMS.

3) padora ¢ nundopmauueii:

OPUEHTHPOBATbCS B PAIUYHBIX HCTOYHHKAX HMHPOpManMH (HAYYHO-TIOMYJSIpHAS JHTEpaTypa
XUMHYECKOTO COMEPIKaHMsI, CIIPaBOYHbIC Tocobus1, pecypcel HTepHeTa), aHATH3UPOBaTh HHPOPMALIHIO
pa3NIUYHBIX BHUIOB M (POPM TPEACTABICHUS, KPUTHUECKH OLCHMBATh €€ IOCTOBEPHOCTb U
HETPOTUBOPEYHBOCTb;

(bopMyIHPOBATH 3aMPOCHI 1 MPUMEHATH Pa3IMYHBIE METOJbI IIPH NMOUCKE U OTOOpe MHpOopMaLny,
HEOOXOIMMOM ISt BBITIOJTHEHUST YUeOHBIX 3a/1a4 ONPEAEIEHHOTO TUTIA,

npuodperaTb OMNBIT HCHOJB30BAHMSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMHA U
PA3JINYHBIX TTOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYKO (GOpMy mpencrasieHus HHPOpMauuu (CXeMsbl,
rpadpuKy, qUarpaMMel, TAOIULIBL, PUCYHKH U IPYTHE),

UCTIONIB30BATh HAYYHBIN sI3bIK B KaU€CTBE CPEACTBA MPHU padoTe ¢ XMMUYECKOH HMH(popMauuei:
NPUMEHSTh MEXIpeaMeTHble ((pU3MUecKkne W MaTeMaTHYeCKHe) 3HAKH U CHMBOJBL, (POPMYJIBI,
ab0peBHaTypbl, HOMEHKJIATYPY,

UCTIOJB30BATh M MPe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKNE CPEICTBA HATJIITHOCTH.

OBnaneHne yHHBepCANBHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSAMH:

3a1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOW TeMbl B XOJe IUalora W/WIM IHUCKYCCHUH,
BBICKa3bIBaTh UAEH, (POPMYJIHPOBATH CBOW MPEIIOKEHUSI OTHOCHTEIBHO BBIMOJHEHUS MPEIJIOKEHHON
3a/1a4y;

BBICTYNIaTh C TIPe3E€HTaUMeH pe3yJbTaTOB IIO3HABATEIBHONH [ESTENbHOCTH, IOJYYEHHBIX
CaMOCTOSITENTPHO HJIH COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJHEHUH XMMHYECKOTO 3KCIIEPHMEHTA,
NPaKkTUYeCKOH padoThl MO HCCIENOBAHUIO CBOWCTB H3yYaeMbIX BEINECTB, pPeajH3alMUd y4eOHOro
npoekTa W (QOPMYyJHUPOBATH BBIBOABI IO pPE3yJbTaTaM MPOBENEHHBIX HCCIECNOBAHUN IMyTEM
COTJIACOBAHUS TIO3ULIUH B X0ze 00CyKAeHNsI 1 0OMEHA MHEHHSIMHL.

OBianeHne yHHBEpPCAIBHBIMH PeryJsiTHBHBIMH 1eHCTBHSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBaTh M OCYLIECTBJISATH CBOK IMO3HABATENBHYIO EATENbHOCTD,
ompenensas €€ LeNd W 3aJadd, KOHTPOJHMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeayiaraeMblii aITOPUTM ACHCTBUI MPH BBIIOJIHEHUHU YYeOHBIX U UCCIEN0BATENbCKUX 3a7a4, BEIOUPATh
Haubosnee > PeKTUBHBIN CMOCOO WX PEIleHUs ¢ YYETOM TOJYYEHHs HOBBIX 3HAHUH O BEIIECTBAX W
XUMHYECKUX PEAKLIUAX;

OCYIIECTBIISATE CAMOKOHTPOJIb CBOEH AEATENbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.
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HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHnyueckast XUMHUS) OTPaKaroT:

c(OPMUPOBAHHOCTh TMPENCTABJICHUA O XWUMHUYECKOW COCTABJSIFOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUH SIBJICHUH TIPUPOIBI, B GOPMUPOBAHUN MBIIIJICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAJBHOW TPAMOTHOCTH, HEOOXOOWUMOW [IJisi PEIIeHUs MPAaKTHYECKUX 3a1ad U
SKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U MIPUPOIHON cpene;

BJIAICHUE CHUCTEMON XHUMHYECKUX 3HAHWH, KOTOpas BKJKOYAET: OCHOBOMOJATAIOLINE MOHATHUSA
(XUMUYECKUH  DJIEMEHT, aTOM, OJIKTPOHHass O0OJIoYKa aroma, MOJIEKYyJia, BaJIeHTHOCTD,
3JIEKTPOOTPHUIIATENILHOCTh, XUMUYECKAsi CBSI3b, CTPYKTypHasi (opmyia (pa3BépHyTasi U COKpAIIEHHAs),
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OOBEM, YIJIEPOIHBINA CKeJeT, (PYHKIMOHAIbHAS TPyINa, PaguKal,
WU30MEPUS, U30MEPBI, TOMOJIOTUYECKUN PsAll, TOMOJIOTH, YIJE€BOAOPOABL, KUCIOPOA U a30TCOAEpKALINE
COEMHEHUs, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHHUS), TEOPUN U
3aKOHBI (TeOpUsi CTPOCHHsI OpraHUUYecKux BemecTB A. M. ByTiepoBa, 3aKOH COXpPaHEHHUS MacChl
BEIIECTB), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JIS)KAIIUE B
OCHOBE TTOHMMAaHUS MPUYNHHOCTU U CUCTEMHOCTH XUMHUYECKHUX SIBJICHUH, (PaKTONOTHYECKIe CBEIEHUS O
CBOICTBAx, COCTaBe, MOJyUYeHUN U OE30MaCHOM HCIOJIb30BAHUN BAKHEUIINX OPTAHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOH IEATEbHOCTH YEJIOBEKA,

c(hOPMUPOBAHHOCTh YMEHHI BBISIBJIATH XapaKTePHbIE TPU3HAKU TIOHSTHHA, YCTAHABIIUBATH WX
B3aMMOCBSI3b, HCIOJb30BAaTh COOTBETCTBYIOIUME TIOHATHS MPU OINHUCAHUU COCTaBa, CTPOCHUS U
MPEBPALLECHUI OPTaHUYECKUX COSTUHEHUN,

c(OPMUPOBAHHOCTh YMEHUN UCIOJB30BaTh XHUMUYECKYE) CHMBOJIUKY JJISl COCTaBJICHUS
MOJIEKYJIIPHBIX W CTPYKTYPHBIX (Pa3BEéPHYTOH, COKpAIEHHON) (POpMysT OpraHMYECKHX BEIIEeCTB W
YPaBHEHUN XUMHUYECKUX PEAKLUH, HM3rOTABJAMBATH MOJEIU MOJIEKYJ OPraHHYE€CKUX BELIECTB AJIs
WUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOIO CTPOCHUS,

c(OpPMUPOBAHHOCTh YMEHHI yCTAHABIIMBATH MPUHAMJICKHOCTh HW3YYEHHBIX OPTaHUYECKHX
BEIIECTB 10 MX COCTABY M CTPOCHHUIO K OMPEAENIEHHOMY KJIACCY/TPYINe COeNUHEeHUN (YriIeBOIOPOIbI,
KHUCJIOPOJ M a30TCOMEPIKAIINE COSAMHEHUS, BBICOKOMOJIEKYIISIPHbIE COSIMHEHNS), TaBaTh UM HAa3BaHHUS
no cucrematudeckoil HomeHkarype (IUPAC), a Takke NpUBOAUTH TPUBUAIBHBIE HA3BAHUS OTAEIBHBIX
OpraHMYECKUX BEUIECTB (STHJICH, TPOMIJICH, AaleTHJIEH, OJTHJICHTJIUKONb, TJIUIEepUH, (HEHOI,
dopManbaeru, amneTajbAeTHA, MYypPaBbHHAs KHCJIOTA, YKCYCHAas KHCJIOTA, OJIEMHOBAsl KHCJIOTa,
CTeapuHOBAs KUCJIOTA, TIII0K03a, PPYKTO3a, Kpaxmall, IeJITF0JI03a, TIHULINH),

c(OPMUPOBAHHOCTh YMEHUS ONPEIENIATh BHIbI XUMHUYECKOU CBS3H B OPTAHUYECKUX COSTMHEHHSIX
(onmHApHBIE U KPATHBIE),

c(hOPMUPOBAHHOCTh YMEHHSI MPUMEHSITh MOJIOKESHHSI TEOPUU CTPOCHUS OPTaHUYECKUX BEIIECTB
A. M. bBytneposa st OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEINECTB OT MX COCTaBa M CTPOCHUS, 3aKOH
COXpPaHEHUsI MACChl BELIECTB,

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTAaB, CTpoeHUe, (PH3UYeCKHe U XUMHUYECKUE
CBOICTBA TUIMUYHBIX MPEACTABUTEICH PA3JUYHBIX KJIACCOB OPraHWYECKUX BEIIECTB (METaH, STaH,
STWIEH, TMPONWJIeH, aueTwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OeH30., MeTaHON, 3TAHOJ,
STWICHIJIMKOJb, TJIULEPUH, (DEHON, aneTrambierda, MypaBbUHAs W YKCyCHAash KHUCJIOTHI, TJIFOKO3a,
Kpaxmali, [eJUT0JI03a, aMUHOYKCYCHAsE KUCJIOTA), WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HUMHU
ypaBHEHHUSIMH COOTBETCTBYIOIINX XHMHUYECKUX PEAKIHN C UCTIOIb30BAHIUEM CTPYKTYPHBIX (POPMYIT;
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c(pOPMHPOBAHHOCTh YMEHHUSI XapaKTePH30BATh HCTOYHHUKU YIJIEBOIOPOIHOTO ChIpbsi (HE(PTH,
NPUPOAHBIA Ta3, Yroyib), CrHocoObl WX TNepepabOTKH M TNPAKTHYECKOE NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOAWTH BBIYUCIICHUS MO XHMUYECKUM YpaBHEHHSIM (MaccChl,
00BEMa, KOIMYECTBA MCXOJHOrO BELIECTBA HJIM MPOAYKTA PEAKIMU IO W3BECTHBIM Macce, 00BbéMmy,
KOJINYECTBY OTHOTO U3 MCXOMHBIX BEIIECTB UJIH MTPOAYKTOB PEAKIINH);

c(OpPMUPOBAHHOCTh yYMEHHH BIAJ€Th CHUCTEMOH 3HAHUH 00 OCHOBHBIX METONAX HAyYHOTO
MO3HAHUS], WCMOJIB3YEMbIX B XUMUU MPU M3YYCHUH BEIECTB U XUMHUYECKUX sIBJICHHN (HAOMOneHHe,
U3MEpPEHHUEe, SKCIIEPHUMEHT, MOJEIUPOBAHHUE), HCIONB30BATh CHUCTEMHbIE XUMHUYECKHE 3HAHUS IS
NPUHSTUS PELMICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYAlMsIX, CBSI3aHHBIX C BEINECTBAMHU W WX
MPUMEHEHUEM,

c(OpPMUPOBAHHOCTh YMEHUN COOIOAATh TpPaBUJiA TIOJB30BAHUS XHUMHUYECKOH TOCYyIOH U
nabopaTopHbIM O00OpPYAOBaHHEM, a TaKKe TMpaBmiia OOpalleHHs] C BEMECTBAMH B COOTBETCTBUH C
WHCTPYKLUSMU TIO BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB,

c(OPMUPOBAHHOCTh ~YMEHHI TIUJIAHUPOBATH W  BBINOJHATh XUMHYECKHHA  SKCIEPUMEHT
(npeBparieHns: OpraHNYeCKUX BEIECTB MPU HATPEBAHUH, NOJYUYEHUE STUJICHA U U3yUEHHE €ro CBOWCTB,
KAQ4eCTBEHHBIE PEAKIMU OPTaHWYECKUX BEIIECTB, ICHATypalus OENKOB NPH HArpeBaHWH, LBETHBIC
peaxiuu OEJTKOB) B COOTBETCTBUH C MPABHIIAMH TEXHUKU O€30MacHOCTH NpU OOpaIleHUH ¢ BEeIeCTBAMHU
u nabopaTopHbIM 00OPYIOBAaHHEM, MPENCTABIATh PE3yJIbTAThl XUMHUECKOr0 3KCIEepUMeHTa B (popme
3aMCH  YPaBHEHUI COOTBETCTBYIOIIMX peakuuid U (POPMyIHPOBATH BBIBOABI HAa OCHOBE JTHX
PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUI KPUTHYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HH(pOpMaLuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CpencTBa MaccoBoii nupopmanny, MHETEpHET U IpyTHX);

c(OPMUPOBAHHOCTh YMEHUH COOTIOIATh MPABUIIA SKOJIOTUYECKH 1eJIeCOO0OPA3HOTO MOBEICHUS B
OBITY U TPYAOBOH AESTEIBPHOCTH B LIEJISAX COXPAHEHHs] CBOETO 3J0POBbS M OKPYIKAIOIIEH MPUPOTHON
Cpeabl, OCO3HABATh OINACHOCTb BO3ACHCTBUS HA JKUBBIE OPTaHU3MBbI OMPEICNEHHBIX OPTraHMYECKUX
BEIECTB, MOHUMast cMbicn mnokazatens IIJIK, moscHATh Ha mnpuMepax cHnocoObl YMEHBLICHHS HU
NPEAOTBPALICHUS UX BPEIHOIO BO3ACHCTBUS HA OPTaHI3M UYEJIOBEKA,

111 00YHArOIINUXCsl C OTPAaHMYEHHBIMHI BO3MOXKHOCTSIMH 370POBbSI. YMEHHE TIPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METONAX MO3HAHUS BEUIECTB M XUMUYECKHX SIBJICHHIA,

Ui chenblX W cHaboBUAALIMX OOYYArOIIMXCS: YMEHHE HCIIONb30BaTh pPelbe(pHO-TOUEHHYIO
cucreMy obo3HaueHui JI. bpaiins mist 3anucu XuMuueckux GopMy.

11 KJIACC

[IpenmeTHble pe3ynbpTaThl OCBOCHMS Kypca «O01mas 1 HEOPraHUYEeCKask X UMHUSD) OTPAKAIOT:

c(OPMUPOBAHHOCTh MPEACTABICHUN: O XHMHYECKOH COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHH B TIO3HAHUH SIBJICHUH TIPUPOIBI, B (OPMUPOBAHUN MBIIIJICHHS W KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAJIBbHOW T'PAMOTHOCTH, HEOOXOAMMOW IJIsi PEIleHUs MPAaKTUYECKUX 3a1ad U
SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[JOPOBBIO U IPUPOAHOM cpene;

BJIQJICHUE CHUCTEMON XHWMHUYECKHX 3HAHWUN, KOTOpasl BKJIIOYAET: OCHOBOIOJATAIOMINE TMOHSATHUS
(XUMUYECKUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTPOHHBIE OPOUTAIIN ATOMOB, UOH, MOJIEKYJIa, MOJIb,
MOJISIPHBIA OO0BEM, BAJIGHTHOCTb, SJICKTPOOTPULIATEIBHOCTD, CTETICHb OKHCJICHUS, XUMHUYECKasl CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTHYECKAsl, BOJOPOIHAS), KPUCTAITHYECKAsT PEIIETKA, TUITBI XHMUYECKUX
peaKkuuii, pacTBOP, BJEKTPOJUTHI, HEDJICKTPOJIUTHL, 3JIEKTPOJIUTHYECKAsT OUCCOLMALMSA, OKHCJIHUTEND,
BOCCTAHOBUTEJb, CKOPOCTb XUMUYECKOH pPeaKIiy, XHMHUECKOe PABHOBECHE ), TEOPUN U 3aKOHBI (TEOPHsI
SJIEKTPOJIMTHYECKON Aucconuauny, nepuoaudeckui 3akoH [[. M. MenpeneeBa, 3aKkOH COXPaHEHUs
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MacChl BEINECTB, 3aKOH COXPAHEHUS W TMPEBPAIlEHUs] JHEPTUU TPU XUMHYECKHX PEaAKIHsX),
3aKOHOMEPHOCTH, CHMBOJIMYECKHUN S3bIK XHUMHUM, MHUPOBO33pEHYECKHE 3HaHHUs, JieXalllie B OCHOBE
NOHMMAHHS TMPUYUHHOCTH M CHCTEMHOCTH XHUMHYECKHX SIBICHHH, (PAaKTOJOTHUECKHE CBENEHUs O
CBOWCTBAX, COCTaBe, MOJTyUYeHUH U O€30MaCHOM HCIIONIb30BAHUH BAKHEHIINX HEOPTaHUYECKHUX BEIIECTB
B OBITY M MPAKTHYECKOH IEATEIILHOCTH YEJIOBEKA,

c(pOPMHPOBAHHOCTh YMEHHUH BBISIBJISATD XapPaKTepPHbIE NMPU3HAKH IOHITHUH, YCTAaHABIUBATH HX
B3aMMOCB$I3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHITHSI IPU OMHMCAHUN HEOPraHUYECKHUX BELIECTB U UX
MpPEeBPaLLCHHUI,

c(pOPMHPOBAHHOCTh YMEHHUH HCIIONB30BaTh XUMHUUECKYI0 CUMBOJIMKY UL COCTaBJICHUsT (HOPMYJT
BEIIECTB W VYPAaBHEHUH XHMUYECKUX peakuui, cucreMarnueckyro HomeHknatypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAENbHBIX HEOPTAHUYECKIX BEINECTB (YrapHbIH ra3, yriIeKUCIbId ra3, aMMHUakx,
raiéHasl H3BeCTbh, HETAIIEHAs H3BECTh, TUThEBAs COAA, MUPUT U JPYTHUE);

c(pOPMHPOBAHHOCTh YMEHHH OINpPENeNsATh BaJEHTHOCTb M CTEMEHb OKUCJIEHUS XHMHYECKHX
3JIEMEHTOB B COCOUHEHMSAX PA3JIMYHOrO COCTaBa, BUI XHUMUYECKOH CBs3M (KOBAJEHTHAs, WOHHA,
MEeTaJUTN4eCKasi, BOIOPOIHAS) B COSAMHEHHUSX, TUI KPUCTAUTMUECKOH PEIETKH KOHKPETHOI'O BEIECTBA
(aTromMHas1, MOJEKyJsIpHAas, HMOHHAs, MeETAJUIMYeCKas), XapakTep Cpedpl B BOAHBIX PacTBOpax
HEOPraHWYECKUX COCIUHEHU;

c(pOpMHPOBAHHOCTh YMEHUH YCTaHABJIUBATh MPUHAICKHOCTh HEOPTAHUYECKHX BEIIECTB IO HX
COCTaBY K OIpEeNEHHOMY KJIacCy/Tpynme COeqUHEHNH (ITPOCThIEe BEIECTBA — METAJUIBI U HEMETAJUIbI,
OKCHJIbI, OCHOBaHUS, KUCJIOThI, aM(pOTEpHBIE THAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICH Tiepuoanyeckoro 3akona J1. M. Menneneesa u
IEMOHCTPUPOBATDH €r0 CUCTEMATU3UPYIOIIYIO, OOBACHUTENBHYIO U MPOTHOCTHYECKYIO (DYHKIIHH;

c(pOPMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh SJEKTPOHHOE CTPOSHHE ATOMOB XHMHYECKHX
snemMeHTOB 1-4 mepuonos Ilepuommyeckoin cuctempl xumuyeckux sjeMmeHToB J[. M. MeHnneneesa,
UCTIONB3YSl TOHATHUS «S-, P-, d-3JIEKTPOHHBIE OpPOHUTAIN», «IHEPTeTUYECKHE YPOBHH», OOBSICHSTH
3aKOHOMEPHOCTH H3MEHEHHs CBONCTB XMMMYECKHUX 3JIEMEHTOB M MX COEJUWHEHHUIl MO Nepuojam u
rpynnaM Ilepuonnueckoii cucremsl xumudeckux saeMeHToB . M. Menneneesa,

c(pOPMHPOBAHHOCTh YMEHUH XapakTepu3oBaThb (OMUCBHIBATH) OOILINME XWUMHUYECKHE CBOHCTBA
HEOPraHUYECKHX BEIIEeCTB Pa3jMUYHBIX KJACCOB, MOATBEPXKAATh CYLIECTBOBAHUE NEHETHYECKON CBSA3HU
MEXJly HEOpraHMYeCKMMM BELIECTBAMU C IIOMOIIBI0 YPAaBHEHUN COOTBETCTBYIOLIMX XHMHYECKUX
peaxkumii,

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(UIMPOBATh XHMHUYECKHE PEAKIMU [0  Pa3IMYHBIM
NpU3HAKaM (YHCIy M COCTaBy pPEArdpyrOIIUX BEIIECTB, TEIUIOBOMY 3(PQeKTy peakiuu, U3MEHEHUIO
CTETeHeH OKNCIIEHUS 3JIEMEHTOB, OOPAaTUMOCTH PEAKIINH, YIACTHIO KaTalIN3aTopa);

c(pOPMHPOBAHHOCTh YMEHHH COCTABISTh YPABHEHUS PEAKLHUH pPa3JIHMYHBIX THIIOB, IOJHBIE U
COKpAaIEHHbIE YPABHEHUSI PEAKIM MOHHOTO OOMEHA, YUHMTBIBAsl YCIIOBUS, MPHU KOTOPBIX 3TH PEaKINU
UAYT 10 KOHLIA;

c(pOPMHPOBAHHOCTh YMEHHUI NPOBOAMTH PEAKLUH, IOATBEPKAAIOLINE Ka4eCTBEHHBIH COCTaB
pa3JMYHBbIX HEOPraHUYECKUX BELIECTB, PAclO3HAaBaTh OMBITHbIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B
BOJIHBIX PacTBOpax HEOPraHUUECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH pacKpbIBaTh CYLIHOCTh  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii IOCPEICTBOM COCTABIICHHSI HIEKTPOHHOTO DallaHCca 3TUX PEaKLHiA;

c(pOPMHPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHUMHYECKOH PpEaKIuu OT
pa3Iu4HbIX (PAKTOPOB; XaPaKTEP CMELICHUs XMMUYECKOrO PaBHOBECHS B 3aBUCHMOCTU OT BHEIIHETO
BosneticTeus (mpunuun Jle [atense);
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c(pOPMHPOBAHHOCTh YMEHUH XapakTepHU30BaTb XUMHUECKHE MPOLECCHI, JIeKAallue B OCHOBE
MPOMBIIIJIEHHOTO MOJYYEeHUsI CEPHOI KUCIIOTHI, aMMHAKa, a Takke CPOPMHPOBAHHOCTD MPEACTABICHHUN
00 o0ImUX HAYYHBIX MPHUHLUMIAX W HKOJIOTHYECKUX MPOoOIeMax X UMHUIECKOTO MPOU3BOJICTBA,

c(OPMUPOBAHHOCTh YMEHHI MPOBOAWTb BBIUUCJICHHS C HCIOJNBb30BAHUEM TOHSTHS «MacCOBast
NOJIsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHUYECKUX PEAKLUSIX, MacChl
BEIECTBA MJIM OOBEMA ra3oB IO M3BECTHOMY KOJHUYECTBY BEINECTBA, Macce WM OOBEMY OTHOTO U3
YUACTBYIOLIMX B PEAKIHMU BELIECTB, TEIJIOBOrO 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPaHEHUS
MacChl BEILIECTB, PEBPALICHNST U COXPAHEHUS SHEPTHH;

c(OpPMUPOBAHHOCTh YMEHUN COONIOAATh TMpaBUjIa TIOJB30BAHUS XUMHUYECKOH TOCyIOH U
nabopaTopHbIM OOOpYAOBaHHMEM, a TaKKe TMpaBmiia OOpaIleHHs] C BEMECTBAMH B COOTBETCTBUH C
WHCTPYKIUSMH TIO BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMHUYECKUX OTIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUI TUTAHUPOBATH U BBITIOJNHSATH XUMUYECKUH SKCIEPUMEHT (pa3yiosKeHUe
NEePOKCH/Ia BOIOPOJAA B NPUCYTCTBUHM KAaTalH3aTOPa, OINpPENEIeHHE Cpeabl PacTBOPOB BELIECTB C
MOMOIIBI YHUBEPCAIBHOTO HHIWUKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTb XUMHUYECKOU
peakuuy, peakuuud HOHHOro OOMEHa, KadeCTBEHHBbIE PeakUuu Ha cynbdar-, KapOoHAT- WU XJIOpHI-
AHUOHBI, Ha KAaTUOH aMMOHUS, pEIIeHHe HKCIEPUMEHTANbHBIX 3adad 1o Temam «MeTaiby |
«HemeTtamnb») B COOTBETCTBUU C MPaBHJIAMH TEXHUKH 0€30MaCHOCTH NPU OOPAIEHUHU C BEIECTBAMU U
71a00paTopHbIM OOOPYAOBAaHUEM, MPEACTABISATH PE3YJIbTAThl XMMHYECKOrO SKCIEpUMeHTa B (popme
3aMCH  YPaBHEHUI COOTBETCTBYIOIIMX peakuii U (POpMyJIHUpOBaTH BBIBOJbI HA OCHOBE 3THX
PE3yJbTATOB;

c(OPMUPOBAHHOCTh ~YMEHUN KPUTHYECKH AaHATU3UPOBATH XHUMHYECKYIO HH(pOpMAIHo,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CPECTBA MACCOBOM KOMMYyHUKaluu, HTepHET 1 qpyrux),

c(hOPMUPOBAHHOCTh YMEHUH COOTIOIATh MPABHJIA SKOJOTUYECKHU LEeJIeCOOOPA3HOTO MOBEIEHUS B
OBITY U TPYAOBOH AESTEIBPHOCTH B LIEJISAX COXPAHEHHs] CBOETO 3J0POBbS M OKPYIKAIOIIEH MPUPOTHON
Cpeabl, OCO3HABATh OMACHOCTh BO3ACHCTBHUS HA XKMBBIE OPTraHU3MbI ONPEACIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokaszaressi [1/IK, moscHATH Ha mpuMepax CrocoObl YMEHBINEHUS W TPEIOTBPALICHHS WX
BPEIHOrO BO3IEHCTBHSI HA OPTaHU3M UYEJIOBEKA,

111 00YHAIOIIUXCsl C OTPAaHMYEHHBIMHI BO3MOXKHOCTSIMH 370POBbSI. YMEHHE TIPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METOMIAX MO3HAHUS BEIIECTB M XUMHUYECKHUX SIBJICHUI,

Ui chenblX W cHaboBUAALIMX OOYYArOIIMXCS: YMEHHE HCIIONb30BaTh pPelbe(pHO-TOUEHHYIO
cucreMy obo3HaueHui JI. bpaiins mist 3anucu XuMuueckux GopMy.
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TEMATHYECKOE INTAHUPOBAHUE
10 KUIACC

KosnuecTBo yacos DJIEKTPOHHbIE
Ne ni/n HaumeHoBaHue pa3aesioB U TeM Bcero (+ Korrponnaiie | TIpakrmaecke (uudposbie)
) NPOrpamMMmslI qackl pox P o0pa3oBaTejbHbIE
YDYOY) padoThI padoThI pecypet
Paspen 1. TeopeTnueckue 0CHOBbI OPraHM4Y€CKOH XHMHH
IIpenmer oprannueckoi xumuu. Teopus .
1.1 CTPOEHHS] OPraHUYECKUX COeIUHEHUN A. 3 https://m.edsoo.ru
M. Byreposa https://resh.edu.ru/
Hroro no pazneny 3
Paspen 2. Yriesoaopoabl
2.1 IIpenenbHbie yriaeBOAOPOABI — aJIKaHbI 2 httpsi//m.edsoo.ru
https://resh.edu.ru/
29 HenpenenpHbie yrieBogOpOabL: AIKEHBI, 6 1 https://m.edsoo.ru
' AJIKAINEHBI, AJTKUHbI https://resh.edu.ru/
https://m.edsoo.ru
23 ApoMaTuiecKkue yriieBOIOPOIbI 2 https://resh.edu.ru/
24 [IpuponHbIe HCTOUHUKH YIIIEBOJOPOIOB U 3 1 https://m.edsoo.ru
' uX nepepadoTkKa https://resh.edu.ru/
Hroro no pazneny 13
Pasznen 3. Kucjopoacogep:kammue opranniecKue CoexnHeHHs
https://m.edsoo.ru
31 Crpret. Penon 3 https://resh.edu.ru/
39 Anpnerunsl. KapOOHOBBIE KHCIOTHL 7 1 https://m.edsoo.ru
' CnosxHble 3QuphI https://resh.edu.ru/
https://m.edsoo.ru
33 Y TIeBOIE! 3 ! https://resh.edu.ru/
Hroro no pazneny 13
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Pasnen 4. AzoTcoaep:kamue opraHu4ecKue coeIHHeHUsI

4.1

AMuHbL. AMUHOKUCIIOTEL. benku

https://m.edsoo.ru

https://resh.edu.ru/
Hroro no pazneny 3
Paspen S. BbicokoMoJIeKY IsIpHBIE COCIUHEHUSI
5.1 ITnactmaccel. Kayuyku. Bonokna 1 }ﬁggzxﬁs%dzgzrrﬁ/
Hroro no pazneny
IIpomesicymounas (20006as) ammecmayusi. 1 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2+1
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11 KUIACC

KosnyecTBo yacos DJIeKTPOHHbBIE
Ne i/ HaumeHoBaHHue pa3aesioB U TeM Bcero Konrpoasmpie | TIpakTiseckie (uudposbie)
MpPOrpaMMblI (tuacwt o0pa3oBaTejbHbIE
oY 00) padoThI padoThI pecypeet
Pazgen 1. TeopeTnueckue 0CHOBbBI XUMHUH
Ctpoenue atomoB. [lepronuyeckuii 3aKOH U https://m.edsoo.ru
1.1 ITepropnyeckast cucTeMa XUMUIECKHX 3+/ https://resh.edu.ru/
anemeHToB J[. 1. Menneneesa
CtpoeHnue Bemectsa. MHOrooOpasue https://m.edsoo.ru
12 BEIIECTB a7 https://resh.edu.ru/
13 XUMHUYECKUE PEAKIIUU o6+12 1 1 lliggzxﬁs%dzgzrrﬁ /
Hroro no pasaeny 13+20
Pazgen 2. Heoprannueckasi xummusi
https://m.edsoo.ru
2.1 Merazb! o+4 ! ! httgs://resh. edu.ru/
22 Hewmetanast 9+3 1 1 https://m.edsoo.ru
https://resh.edu.ru/
CBsI3b HEOPTaHNYECKUX U OPTaHUYECKUX https://m.edsoo.ru
23 BEIIECTB 2+ https://resh.edu.ru/
Hroro no paspeny 17 +29
Pazgen 3. Xumus u :KU3Hb
https://m.edsoo.ru
31 XHMUS U HUSHD 42 ! httgs://resh.edu.ru/
Hroro no pazneny 4+2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34+34 4 3
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YYEBHO-METOJANYECKOE OBECHEYEHUE OBPA30BATEJBHOI'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI IS YYUEHUKA

» Xumusi, 10 knacce/ I'abpuensn O.C., O0mecTBO ¢ OrpaHUYeHHOH OTBETCTBEHHOCTBIO

«APODA»; AxunonepHoe odiectBo «M3narenscTBo «IIpocBernenue»

METOANYECKHUE MATEPHUAJIBI IJIA YUUTEJA
Xumust. Meropnueckue pekomennauuu. [Ipumepnsie pabouune nporpammsl. 10-11 kmaccsL.

HacronwHast kHura YUUTEA XUMUHN.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://m.edsoo.ru

https://resh.edu.ru/
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