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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHHM Ha YpPOBHE CpEIHEro oO0Iiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit deneparumny,
TpeOoBaHUN K pe3yJbTaTaM OCBOCHHs (enepanbHOi 00pa3oBaTeIbHOM MPOrpaMMBbl CPEIHETO OOIIETo
oOpazoBanust (POII COO), mpencraBieHHbIX B DenepalibHOM TOCyJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, ¢ yuérom Konnenmuu npemnogaBaHusi yueOHOTO MpeaMeTa « XUMHUs» B 00pa30BaTeIbHBIX
opranm3anusx Poccuiickoit ®epepanum, peanusyrolUX OCHOBHBIE OOpa30BaTENbHBIE MPOTPAMMBI, U
OCHOBHBIX MojoxeHul «Crpareruu pa3Butusi Bocnutanusa B Poccuiickoit @enepauuu Ha nepuog 1o 2025
rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXONOB K pa3pabOTKe HpOrpaMMbl MO XUMHH, K ONpEAEICHUI0 0OIIei crpareruu
0Oy4eHHs, BOCIIUTAHMS M PA3BUTHUS OOYYaIOLIMXCS CPEACTBAaMH yueOHOTo mpeamera «Xumus»y 1t 1011
KJJaccoB Ha ©0a30BOM YpOBHE COCTaBWIM KoHIentyanbHble mojoxeHus @OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH 1IeJIel, COMep>KaHusi, pe3yabTaroB OOy4YeHHs U TpeOOBaHUN K YPOBHIO
MOATOTOBKH BBIITYCKHHUKOB.

Xumuueckoe 0o0pa3oBaHME, IONyY4aeMOE€ BBITYCKHHUKaMH 0O0IIe00pa3oBaTelbHOW OpTaHU3aIHH,
SBJISIETCS. HEOTHEMJIEMOI 4acThio MX 00pa3oBaHHOCTH. OHO CIIYKHUT 3aBEPILAIOLIUM ATAlOM peallh3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX HEIOCTHOM CcHCTeMe
XMMHUYECKOTO 00pa3oBaHMs. OTH IEHHOCTH KAacaloTCs IMO3HAHHUS 3aKOHOB MHPUPOABI, (HOpMHUpPOBAHHUS
MHPOBO33pEHUS U OOIIEH KylIbTyphl YEJIOBEKa, a TaKXKe SKOJOTMYECKH OOOCHOBAHHOIO OTHOILIEHUS K
CBOEMY 37I0POBbIO U MPUPOAHON cpene. Peannsyercs xumuueckoe oOpa3oBaHue 00ydaroluxcs Ha ypOBHE
cpenHero o0miero oOpa3oBaHUs CPEICTBAMU YYEOHOTo MpeaMeTa «XUMUs», COlep)KaHHe U MOCTPOCHUE
KOTOPOTO OIpeAeTeHbl B IporpaMMe MO XUMHUH C Y4ETOM crneuu(UKH HayKu XUMHH, € 3HAYCHUS B
MIO3HAHUM MIPUPOJIbI U B MaTepUaIbHON JKU3HU OOLIECTBA, @ TAK)KE C yUETOM OOIIMX L€ U MPUHIUIIOB,
XapaKTepU3YIOLIMX COBPEMEHHOE COCTOSIHHE CHUCTEMBbl cpefHero obiiero obpazoBaHusi B Poccuiickoii
®enepanuu.

XUMHUSL KaKk JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HIpaeT ocoOyl0 pojib B COBPEMEHHOM
LIMBUJIM3AllMM, B CO3JaHUM HOBOW 0a3pl MarepualbHOM KynbTypel. OHa BHOCUT CBOM BKJIaJ B
(¢bopMupoBaHUE pAIMOHAJIBLHOTO HAyYHOTO MBIIIJIEHUS, B CO3JaHHUE IEJIOCTHOTO MpPEACTaBIe€HUs 00
OKpY’KaloIllleM MHUpPE KaK O €IHHCTBE MPHUPOJbI U YelOoBeKa, KoTopoe (GOpMHUpPYETCs B XMMHUH Ha OCHOBE
MIOHMMAHHs BELIECTBEHHOI'O COCTAaBa OKPYXAIOLIET0 MUpa, OCO3HAHUS B3aUMOCBS3M MEXKIY CTPOECHUEM
BELIECTB, X CBOMCTBAMU U BO3MOXHBIMU 00J1aCTMU IPUMEHEHUS.

TecHo B3auMOJEICTBYs ¢ IPYTUMH €CTECTBEHHBIMH HayKaMH, XUMHUS CTajla HEOThEMJIEMON 4acThIO
MHPOBOH KYIBTYpBl, HEOOXOIWMBIM YCIOBHEM YCIEIIHOTO TpyAa M KU3HU KaXKJIOTO wieHa OOIIecTBa.
CoBpeMeHHast XUMHUs KaK HayKa CO3MJaTeIbHas, KaK HayKa BBICOKMX TEXHOJOTUM HallpaBjeHa Ha pelleHue
I00aNBHBIX TPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEUECTBA — CBHIPHEBOWM, IHEPreTUUYCCKOU, IMMHIIEBOM,
9KOJIOTMYECKOI 0€30MaCHOCTU U OXPaHBbI 310POBBS.

B coorBercTBHU € OOIIMMU LIEASMHU U MPHUHIMIIAMUA CPEIHEr0 0011ero oOpa3oBaHMs COACpIKAHHE
npenmera «Xumus» (10—11 kmaccsl, 6a30BbI ypOBEHb U3YUYECHHS) OPHECHTUPOBAHO MPEUMYIIECTBEHHO HA
OOIIEKYIBTYPHYIO TOJATOTOBKY OOYyYaromMXCs, HEOOXOMUMYIO UM Il BBIPAOOTKM MHPOBO33PEHUECKUX
OPUEHTHPOB, YCHEIIHOIO BKIIOYEHUS B KHU3Hb COLIMyMa, NMPOJODKEHUS 00pa3oBaHHUs B PA3IUYHBIX
00acTsX, He CBS3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBistommMu  ipeameTa «XuMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMUS» U
«OO01mas 1 HeopraHU4YecKkasi XUMUs, OCHOBHBIM KOMITOHEHTOM COAEP)KaHUSI KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOM HAYKH: CHCTEMa 3HAHUN MO0 HEOPTaHWYECKOW XMMHUU (C BKIIOUEHHEM 3HAHUI U3 O0IIel XUMHUH) U
oprannyeckoil xumuu. @opMUpoOBaHUE AAHHON CUCTEMbl 3HAHUN MPU U3YyYEHUU IpeMeTa 00ecrieyuBacT
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BO3MOXHOCTbh PACCMOTPEHHUSI BCETO MHOTO00Pa3Hs BEIIECTB HA OCHOBE OOIIMX MOHATUHN, 3aKOHOB U TEOpUi
XMMUH.

CrpykTypa conepxanus KypcoB — «Opraamdeckast Xumus»» U «OO0mIas 1 HeopraHuIecKask XUMHSD)
chopMHpOBaHa B IPOrpamMMe MO0 XMMHUU Ha OCHOBE CUCTEMHOTI'0 ITOIX0a K 3yUeHHI0 y4eOHOro MaTepuaa
U OoO0yCIIOBIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM 3HAHUM Ha OINpPENesEHHBIX TEOPETHUECKUX
ypoBHsiX. Tak, B Kypce OpraHMYeCKOW XHMMHHU BELIECTBAa PAaCCMATPHUBAIOTCS HAa YPOBHE KIACCHYECKOH
TEOPHH CTPOCHHS OPTaHWYECKUX COCAMHEHUH, a Takke Ha YPOBHE CTEPEOXMMHUYECKUX M IJIEKTPOHHBIX
NPEICTaBICHUN O CTpOeHUH BelecTB. CBeleHHus 00 M3ydaeMbIX B Kypce BEIeCTBax JalTCs B pa3BUTHH —
OT YIVIEBOIOPOJOB IO CJIOKHBIX OMOJOIMYECKH aKTHBHBIX COEAMHEHHWH. B Kypce oprannmueckoi Xxumuu
MOJTYYaroT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUs NEpBOHAYAIbHBIC
MPEICTABICHUS O XUMHYECKOH CBS3H, KIACCH(PHKANMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX CTPOECHHUS, O XUMUYECKOH PEAKIIMH.

ITon HOBBIM yIJIOM 3peHUs B mpeamere «XuMus» 0a30BOr0 ypOBHS pacCMaTpUBACTCS U3YUYCHHBIH
Ha YpPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs TEOPETUYECKUI Marepuan U (paKTOJIOTHYECKUEe CBENEHUS O
BEIIECTBaX M XMUMHYECKOH peakmuu. Tak, B YaCTHOCTH, B Kypce «OOmas u HeopraHHYecKask XUMUS»
o0y4JarolMMcs NPEAOCTaBIAETCS BO3MOKHOCTb OCO3HaThb 3HAYEHUE MEPUOAMYECKOIO 3aKoHa ¢
O0IIETEOPETUYECKUX U METONOJOTHYECKUX MO3UIUMN, ITy0XKe MOHATh UCTOPUYECKOE U3MEHEHHE (PYyHKIUM
ATOTO 3aKOHA — OT 0000IIAOIIEH 10 0OBACHSIONICH U POTHOZUPYIOLICH.

Enunas cuctemMa 3HaHWM O BaXHEWIIMX BEIIECTBAaX, WX COCTAaBE, CTPOEHUH, CBOWMCTBAX U
IPUMEHEHUH, a TaKXKe O XUMHUYECKHX PEaKIMAX, UX CYIIHOCTM U 3aKOHOMEPHOCTSAX HPOTEKaHUS
nonoiHsercs B Kypcax 10 m 11 kiaccoB aneMeHTaMM COACpKaHUS, UMEIOIIUMH KYJIbTYPOJIOTUYECKUH U
MPUKIIAJHON Xapakrep. DTH 3HAHUs CIIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3H XHUMHUU C IPYTUMHU HayKaMH,
pacKpbeIBalOT €€ poJib B IO3HABATENILHOW M IPAKTHYECKOH MEATENPHOCTH YEIOBEKa, CIIOCOOCTBYIOT
BOCIIMTAHUIO YBa)KEHUs K IPOLIECCYy TBOPUECTBA B 00IACTH TEOPUH U MPAKTUYECKUX MPHIIOKEHUN XUMUH,
MIOMOTAIOT BBIMMYCKHUKY OpPUEHTUPOBATbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX IpOOJIeMax,
CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIMBATh HH()OPMAIIHIO ¥ IPUMEHSTD €€ JUIS MTOTIOJIHEHHS 3HaHU,
pelIeHus] MHTEJUIEKTYalbHBIX M JKCIIEPHUMEHTAIBHBIX HMCCIIE0BAaTeIbCKUX 3ajad. B 1emoM coiepikanue
ydyeOHOro mnpenmera «XHUMHA» JaHHOTO YPOBHS H3y4Y€HHMs OPHEHTHUPOBAHO Ha (OpPMHPOBAHUE Y
O0y4arolMXCsl MHPOBO33PEHUYECKOM OCHOBBI Ul MOHMMaHUS (UIOCOPCKUX UAEH, TaKuX Kak:
MaTepHaJbHOE €IMHCTBO HEOPTaHWYECKOTO U OPraHWYECKOTO MHpa, 00yCIOBJICHHOCTh CBOMCTB BEIECTB
WX COCTaBOM M CTPOCHHEM, IO3HABAEMOCTh IMPHPOIHBIX SBICHHN IMyTEM HSKCIEPUMEHTA W PEUICHHS
MIPOTUBOPEUYUH MEXy HOBBIMU (DaKTaMHU M TEOPETHYECKUMU MPEINOChUIKAMHU, OCO3HAHUE POJIN XUMHHU B
peLIEHNH 3KOJIOTHYECKHUX IMpobieM, a Takxke MpolsieM cOepexeHUs IHEPreTHUECKUX PECypcoB, ChIPhA,
CO3JaHMs HOBBIX TEXHOJOTHIA U MaTepHaJIOB.

B mulane pemeHus 3amad BOCTIHMTAHUS, Pa3BUTHS W COLMAIM3ANNU OOYYAIOUIMXCS TMPHHATHIC
OporpaMMoOil 1O XUMHM TOAXOAbl K ONPENENECHUI0 CONEpXKAaHMUA M IOCTPOCHHUS IpenMeTa
IpeaycMaTpuBaoT GOPMUPOBAHHE YHUBEPCATIbHBIX YUEOHBIX ACHCTBUI, UMEIOMUX 6a30BO€ 3HAYEHUE JIs
pa3NUYHBIX BUJOB JCSTEIbHOCTH: pEIICHHs IMpoOjeM, MOWCKa, aHajdu3a M O0paboTKH HH(OpMAIUH,
HEOOXOMUMBIX Ui TMPHOOPETEHUS OIBbITa MPAKTUYECKOM W HWCCIIEAOBATEIbCKOW  JeSITeIHbHOCTH,
3aHUMAIOILEH Ba)KHOE MECTO B IO3HAHUM XMMHUU.

B npaktuke npenojaBaHus XMMHM KaK Ha YPOBHE OCHOBHOIO o0Iero oOpa3oBaHUs, Tak U Ha
YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs, NPU ONPENEICHUU COAEPIKATEIbHON XapaKTePUCTUKU Lieen
W3yYeHHsI TpeIMeTa HalpaBICHHWEM IIEPBOCTENCHHONH 3HAYMMOCTH TPAAWLIUOHHO  IPHU3HAETCS
(GopMHpOBaHUE OCHOB XMMHUYECKOW HAayKH KaK 00JacCTH COBPEMEHHOIO €CTECTBO3HAHMSA, IMPAKTUUECKOU
JeSITeIbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMpPOBOH KyabTypbl. C METOIMYECKOW TOUKU
3peHHs TaKOH MOXOJ K OIPEeNICHHIO LIeel 3yUeHHS MPEIMETa SBISIETCS BIOJIHE ONPAaBIaHHbBIM.
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CornacHO JaHHON TOYKE 3pEHHUs MIABHBIMHU LIETSIMH H3yuYeHHs IpeaMmera «XuMus» Ha 0a30BOM
ypoBHe (10 —11 kJ1.) sIBiSIFOTCS:

° ¢bopMHpOBaHHE CHCTEMBl XUMHUYECKHX 3HAHMM Kak BaKHEHIIeH coCTaBIsIOLIeH
€CTECTBEHHO-HAyYHOW KapTHHBI MUpPA, B OCHOBE KOTOPOMW JIEKAT KIIIOYEBHIC MOHATHUS, QYHIAMEHTAIbHbIE
3aKOHbl M TEOPHHM XHMHH, OCBOCHHME S3bIKa HAyKd, YCBOCHHE M TOHHUMAHHE CYIIHOCTH JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH UX Pa3BUTHSI U CTAHOBIICHUS;

° ¢opMHpoBaHUE M pa3BUTUE NPEACTABICHUN O HAYYHBIX METOJaX MO3HAHHs BEIIECTB U
XUMHAYECKUX PEAKINH, HEOOXOAMMBIX JJIsi TPUOOPETECHUS YMEHUH OPHEHTHPOBATHCS B MHUpE BEIIECTB U
XAMHAYECKUX SBICHUH, UMEIOIINX MECTO B IPUPOJIE, B MPAKTHYECKON M TTOBCETHEBHOM KU3HHU;

° pa3BUTHE YMEHUN U CHOCOOOB AEATENbHOCTH, CBA3aHHBIX C HAOIIOICHUEM U OObSICHEHHEM
XMUMHYECKOTO HKCTIEPUMEHTA, COOIOICHUEM TPaBMII 0€30MacCHOTO 00pAaIeHHS C BEIIECTBAMH.

Hapsny c aTum, comeprkaTenbHasi XapaKTepUCTHKA TeNIeH U 3a1a4 U3ydeHUs IpeIMeTa B IporpaMme
[0 XUMHMM YTOUYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMU NPHOPUTETAMH B CUCTEME CPEIHEro
obmiero obpasoBanus. CeronHs B NpPENOJaBaHWU XUMHMU B OOJNbIICH CTENEHH OTHAETCA MPEAINOYTEHHE
MPAKTUYECKOM KOMIIOHEHTE COfAep)KaHus OOy4YeHHs, OPUEHTHPOBAHHOW Ha MOATOTOBKY BBIIYCKHHKA
o0uieo0pa3oBaTesIbHOM  OpraHu3alvy, BIAJCIOUIEr0 He HaO0OpoM 3HaHUM, a (QyHKIUMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CHOCOOAaMH M YMEHMSMHU AKTUBHOIO IOJIyY€HHUs 3HAHUN M NPUMEHEHHs UX B
peasibHOM KU3HM IS PELICHUS PAKTUUECKUX 3a/1au.

B cBsi3u ¢ 9TUM IpU U3yUYCHHUH TpeMeTa « XUMHsD» TOMUHUPYIOIee 3HaYeHNEe PUOOPETAIOT TaKKue
LENN 1 3a]1a4M, KaK:

ajanTanus oOydarolMxcs K YCJIOBUSAM JHMHAMUYHO DPa3BHBAIOLIErocs Mupa, (popMupoBaHHe
UHTEJUIEKTyaJbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K  CaMOOOpA30BaHUIO,  COTPYJHHYECTRY,
CaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PELICHNH B KOHKPETHBIX KHU3HEHHBIX CUTYAIHsIX, CBA3aHHBIX C
BEIIECTBAMU M UX IPUMEHEHHEM;

dbopmupoBaHrue y OOYYarONIUXCS KIFOUEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUH), HMMEIOIIUX
YHHUBEPCAJIbHOE 3HAU€HHE Ui Pa3IMYHbIX BUJOB JIEATENBHOCTU: PELIEHUs MpoOJeM, NMOKMCKa, aHAJIn3a U
00paboTKK WHGPOPMALMU, HEOOXOAMMBIX Ul NMPHOOPETEHUS OMNbITA NEATEIBHOCTH, KOTOpas 3aHUMAET
Ba)XHOE MECTO B IMO3HAHWW XHMMHH, a TAaKKe JUIA OICHKH C TO3WIUH JKOJOTHYECKOW Oe301macHOCTH
XapakTepa BIMSHHS BEIIECTB U XUMHUECKUX NTPOLECCOB HAa OPraHU3M YeJIOBEKA U MPUPOTHYIO CPEAY;

pa3BUTHE I[O3HABATENIBHBIX HMHTEPECOB, MHTEIJICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH
00yYarOLINXCsl: CIIOCOOHOCTH CaMOCTOATENBHO MPUOOPETaTh HOBBIC 3HAHUS IO XMMHUU B COOTBETCTBUU C
KU3HEHHBIMH TTIOTPEOHOCTSIMH, HCIIOIH30BaTh COBPEMEHHbBIC MH(POPMAITMOHHBIE TEXHOJIOTHH IS IOUCKA H
aHanu3a y4eOHOU U Hay4qHO-NOMYJISIPHOM HH(OPMALIUU XUMUYECKOTO COIEPKaHUS;

¢dbopMHupoBaHUE M pa3BUTHE Yy OOYYarOIIMXCS ACCOLUMATUBHOTO U JIOTMYECKOTO MBILIUICHUS,
HaAOIIOIATEIbHOCTH, COOPAHHOCTH, aKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH, IMPH
TUTAHUPOBAHHUHU U TIPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOydaromuxcs yOeXIEHHOCTH B T'yMaHMCTHYECKOW HAIIPABICHHOCTH XHUMUH, €€
BOXHOI pOJM B PELICHUH IIOOAJIBHBIX MPOOJIEM pPALMOHAIBHOTO MPHUPOJOIOIb30BAHUS, HOMOJHEHUS
SHEPreTUUYECKUX pPECypCOB M COXPAHEHUS MPUPOJHOTO pPABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH
Oepe’KHOTO OTHOMICHUSI K MPUPONIE U CBOEMY 3I0POBBIO, a TaKKe MPHOOPETEHHUS OIBITa MCIIOIb30BAHUS
NOJYYEHHBbIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B CUTyallMsAX, CBS3aHHBIX C XMMHYECKUMHU
SIBJICHUSAMU.

B yue6HOM mutaHe cpemHero o0iero o0pazoBaHMs MpeaMeT «XUMHs» 0a30BOr0 YpOBHS BXOAWT B
cocTaB IpeAMEeTHON 00nacT «EcTeCTBeHHO-HAYYHBIE TPEIMETHD».
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OO1miee yncao 4acoB, OTBEAEHHBIX JJIS M3YYECHUS XUMHUH, Ha 0a30BOM ypOBHE CpEIHEro oOIIero
oOpa3zoBanus, coctapisieT 68 yacos: B 10 kiacce — 34 gaca (1 gac B Henenro), B 11 kmacce — 34 gaca (1 gac
B HEJIEIIO).
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COILEP)KAHUE OBYUYEHMUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHHU

[Ipenmer opranuyeckol XUMHUH: €€ BO3SHUKHOBEHHE, PAa3BUTHE M 3HAYCHHE B IMOJYYEHHHU HOBBIX
BEIIECTB M MaTepuajoB. Teopus CTpOEHUs] OpraHMueckux coenuHeHud A. M. byTiepoBa, €€ OCHOBHBbIE
nonoxeHus. CTpykrypHble (hOpMyNbl OpraHMuecKUX BeriecTB. [omororus, usomepusi. XuMuueckas CBA3b
B OpPraHUYECKUX COEIMHEHUSAX — OAMHAPHBIE U KPaTHbIE CBSA3H.

[IpencraBinenne o Kiaccu(UKalUKM OpraHMYECKUX BemiecTB. HoMmeHkarypa opraHM4ecKuX
COEAMHEHUI (cucTeMaruyeckass) W TpPUBUAIbHbIE HA3BaHUS BAXKHEHIIMX IpeACTaBUTENEH KIIAcCOB
OpPraHMYECKHX BEIIECTB.

DKCIepUMEHTAJIbHBIE METO/IbI U3YyUSHHS BEIECTB U MX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3aMu
OpraHMYEeCKMX BEILECTB U MaTepuajaMi Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYJl OPrAaHUYECKUX BEIIECTB,
HaOMIOZIEeHWe M OINMCAHME JIEMOHCTPALMOHHBIX ONBITOB IO NPEBPALCHUIO OPraHMYECKUX BEIIECTB IpHU
HarpeBaHuu (IU1aBJIeHUE, OOyIIIMBAaHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHAN psiA. MeTaH M 3TaH — IPOCTEUIINE ITPENCTABUTENN
QJIKaHOB: (PU3MYECKUE U XMMHUECKHE CBOMCTBA (PEeaKLMU 3aMELECHHsI U TOPEHHMsI), HAXO0KACHUE B IPUPOJIE,
IIOJIyYEHUE U IPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TIOMOJIOTMYECKUH psAd. OTWIEH M MPONWIEH — MpOCTEeHIIne
NPEICTaBUTENIM  alKeHOB:  (HU3MUYECKWe © XHMHUYECKHE CBOWCTBA (pEaKIMH TUAPUPOBAHHSA,
raJlOTeHUPOBAHUS, TMIPATALIMM, OKUCIICHUS U NTOJIMMEPU3aLUN), IOJIyY€HUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaKHEHIINE XUMHUYECKUE CBOWCTBA
(peakuust nonuMepu3zanun). [lomydyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJKUHBL: COCTaB U OCOOCHHOCTHU CTPOEHMSI, TOMOJIOTUYECKUN psAl. AUETHIEH — MpOCTEHIIMM
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTPOEHHME, (U3UUYECKME U XHUMHUYECKHME CBOMCTBa (peakuuu
TMJIPUPOBAHUS, FAIOTCHUPOBAHUS, THIPATAL[H, TOPEHHMST), TI0JTyY€HHE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (uzMUecKMe U XHUMHUYECKHE CBOWCTBAa (peakuuu
raJIOTCHUPOBAHUS ¥ HUTPOBAHUS), MOJYYCHUE W NMPUMEHEHHe. Tonyon. cocmas, cmpoenue, usuieckue u
Xumuueckue ceoucmea (peakyuu 2an02eHUpPOSanus U HUMPOBAHUs), NOMYyUeHue U NnpumMeHeHue.
TokcuuHOCTH apeHOB. l'eHeTHdecKkass CBsI3b MEKIY YIIEBOLOPOJAMH, NMPUHANISKAIUMU K Pa3IU4HbIM
KJ1accam.

[TpupoaHbIe UICTOYHHUKH YTIEBOAOPOIOB. IIpuponHelii a3 u momyTHEIC HeTIHbIE ra3sl. Hed1hb u eé
npoucxoxaeHue. Crocodsl nepepaboOTKu HeTH: MEPEeroHkKa, KPEKUHT (TEPMUUECKUH, KaTaIuTUYECKU),
nuponu3s. [IpoaykTsl nepepaboTku HePTH, UX HNPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KameHHBIH
yToJib U MPOJAYKTHI €ro nepepaboTKH.

DKcIepUMEHTAJIbHbIE METOABl U3YUEHHs BELIECTB M UX MPEBPALLEHUI: O3HAKOMIIEHUE C 00pa3liaMu
macTMacc, KaydykoB U pe3uHbl, koutekiuun «HedTtb» u  «Yromp», MoAenupoBaHUE MOJIEKYI
yIIEBOAOPOIOB M TaJOr€HONPOU3BOAHBIX, MPOBEACHHE NPAKTUYECKON pPabOThI: MOSYyYEHHE 3TUIIEHA U
U3Y4YEHUE €r0 CBOMCTB.

Pacuérnsie 3anaun.
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Bbluncnenuss 1mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00b&Ma, KOJIMYECTBA MCXOJHOTO
BEIIECTBA WJIM TPOAYKTa PEaKIHWU IO HM3BECTHBHIM Macce, 00bEMY, KOJMUYECTBY OJHOTO M3 HCXOIHBIX
BELIECTB WJIN MPOAYKTOB PEaKIIUH).

Kucaoponcoaepskamue opranu4ecKkue coeJHHEHHA

[IpenenpHble OAHOATOMHBIE CIHMPTHL. METaHON M 3TAHONI: CTpOeHHE, (PU3NUYECKHE U XMMUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMU METallaMH, TallOT€HOBOAOPOAAMH, TOpPEHME), IPHUMEHEHUE.
Bonopoanble cBsi3u MexXly MOJIEKyJIaMy CIUPTOB. [IeficTBHE MEeTaHOIIa U 3TAHOJIa HA OPTaHK3M YEJIOBEeKa.

MHoroaroMHble CHMPTHI. DTHJIEHIIMKOIb M IIULIEPUH: CTPOEHHUE, (U3UYECKHEe U XUMHUYECKUE
CBOMCTBa (B3aMMOJEHCTBUE CO ILEJIOYHBIMU METAJUIAMM, KA4ECTBEHHAsl pEaKlMs Ha MHOTOATOMHBIE
cnupThl). JlelicTBUe Ha OpraHu3M 4esioBeka. [[puMeHenue muuepuHa u ATUIICHIIIUKOJIS.

@deHon: CTpOeHUE MOJIEKYJbl, (U3NYECKHEe U XUMUYECKue cBoWcTBa. TOKCMYHOCTH (heHoa.
[Ipumenenue ¢peHomna.

Anbnreruasl U kemownwvl. DopManbaerui, aneraibIeruj]: CTpoeHHe, (U3NUecKHe M XUMHUYECKHE
CBOMCTBA (pPEaKIMKU OKUCIEHHS U BOCCTAHOBIICHUS, KAUECTBEHHBIE PEAKIIUH), [TOJyUYEHUE U IPUMEHEHHE.

OHOOCHOBHBIE MpeiebHbIe KApOOHOBbIE KUCIOThl. MypaBbiHAasl U YKCYyCHAsl KUCJIOThI: CTPOCHHUE,
¢u3nyeckre U XMMUYECKHE CBOWCTBa (CBOMCTBa, OOLIME Ui Kjacca KUCIOT, Peakuus STepupHUKalun),
nojy4yeHue U npumenenue. CTeapuHOBask M OJIEMHOBAs! KUCIIOTHI KaK MPEJCTABUTENN BBICHIMX KapOOHOBBIX
KHMCIIOT. Mblj1a KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOOIEE IEHCTBHUE.

CnoxHble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['maponus cioxkHbeIX 3¢gupoB. JKupsl.
I'mpponns xxupos. IIpumenenne xupos. bruonorudeckas poib KUPOB.

VYrieBoabl: CcOCTaB, KiIAacCU(pHUKalLMsi YIIEBOAOB (MOHO-, AM- W Moiucaxapupisl). [mokoza —
MPOCTEHITNI MOHOCAaxXapu: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbI, (PM3NYECKHE U XUMHYECKHE CBOMCTBa
(B3aumoneiicteue ¢ ruppoxkcugoMm Mmeau(Il), oxucienne amMmmuadHbIM pacTBOpoM okcuga cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHHE IIIOKO3bl), HAXOXJIEHUE B NPUPOJAE, NPUMEHEHHE, OMOJIorMYecKas poJb.
®dortocunTe3. PpyKTO3a KaK U30MEP IIIFOKO3HI.

Kpaxman u nemnono3a kak HOpupofaHble mnonuMepbl. CTpoeHHME Kpaxmalla M IIeJUIHJIO3BI.
duznyeckue 1 XUMUYECKUE CBOMCTBA Kpaxmasia (TUAPOIIN3, KaUeCTBEHHAs Peakius C HOI0M).

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHHs BEILECTB U MX MPEBPALICHUI: IPOBEJCHNUE, HAOIIOIEHUE U
ONHMCAHUE IEMOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIIUPTOB, KAUECTBEHHBIE PEAKLIMU OJHOATOMHBIX CIIMPTOB
(okucnenue staHona oxcuaoMm Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECWCTBHE NIULEPUHA C
rugpokcunom Menu(Il)), anmpmermmoB (OKHCIEHHWE aMMHUAYHBIM pacTBOpoM okcuma cepebpa(l) u
ruapokcunom menu(Il), B3ammoneiricTBHe Kpaxmajia C HMOIOM), NPOBEAEHHWE MPAKTUYECKON paboOTHI:
CBOICTBA pacTBOpa YKCYCHOM KUCIJIOTBI.

PacuérHble 3anaun.

Bblunicnenuss mo ypaBHEHUIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAaKLMU IO M3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO M3 HCXOIHBIX
BEIIECTB WJIM IPOJYKTOB PEAKIUH).

A3oTcoaeprkaiiye opraHM4ecKiue COeAMHEHN.

AMUHOKHCIIOTHI Kak aM(OTEpHbIE OpraHMYecKue CcoequHeHus. @Du3nueckne W XUMUYECKHUE
CBOMCTBA aMMHOKHMCJIOT (Ha MpUMepe MIMIKHA). bronornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTu sl

benkn kak npupOAHBIE BBICOKOMOJIEKYJSIPHBIE coequHEeHUs. llepBuuHas, BTOpUYHAs U TpETUYHAs
CTpyKTypa OenkoB. XUMHUECKHE CBOWCTBA OCNKOB: T'MJIPOJIN3, JCHATYpalus, KAYCCTBEHHbIC pEaKIUl Ha
Oenku.

OKCIEpUMEHTAIbHbIE METObl M3Y4YEHHUS BEILECTB M MUX INPEBpAIICHUI: HAONIOAEHUE U ONUCaHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypalysl OEJIKOB IPU HArpeBaHUM, LIBETHbIE PEaKI[MH OEIIKOB.

BbicokomoJieKyIsipHbIe COeUHEHHUS
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OCHOBHbBIE MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COSTMHEHUN: MOHOMED, MOJIUMED, CTPYKTYpHOE
3BEHO, CTEMEHb MOJMMEpHU3aIMM, CpeAHAs MOJNeKynapHas wmacca. OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJICKYJISIPHBIX COCAMHEHUH — IMTOTMMEPU3aIisl U TTOJTHKOHICHCAIIHS.

DKCIepUMEHTAJIbHbIE METO/IbI U3YUEHHs BEILECTB U MX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3aMu
MPUPOAHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyYyKOB.

MexnpeIMeTHbIE CBA3H.

Peann3anuss MeXNpeaMETHBIX CBs3€d MNpH W3YyYEHHH OpraHudeckod xmmuu B 10 kiacce
OCYILECTBIIAETCS 4epe3 HCIOJNb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyUHBIX MOHATHH, Tak M MOHATHIA,
SIBJISTIOIINXCS CUCTEMHBIMU JUJISl OTJCNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIIA.

OOmie ecTecTBeHHO-HAyuHbIE TOHSATHA: SIBICHUE, HAyYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHS,
aHamM3, CHUHTE3, KiIacCHUKAIWs, TEePHOANYHOCTh, HaONIOJeHUEe, W3MEpPEHHe, OSKCIePUMEHT,
MOJIETUPOBaHHUE.

dusnka: MaTepus, SHEprusi, mMacca, aroM, OHJIEKTPOH, MOJIEKYyJa, SHEPreTUYEeCKHi YpOBEHb,
BEIIECTBO, TeNo, O0BEM, arperarHoe COCTOSHUE BELIECTBA, (U3NYECKHE BEIMYUHBI M EAMHHUIBI UX
M3MEpEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BewmecTB B opraHusme, (oTocuHres,
OMOJIOTUYECKH aKTUBHBIE BEeLECTBA (O€KH, YIIIEBOADI, XKHUPHI, HEPMEHTBHI).

I'eorpadust: MuHEpasbl, TOPHBIE TOPOJIBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOIUIMBO, PECYPCHI.

TexHonmorusi: TUIIEBBIE MPOMYKTH, OCHOBBI PAlMOHAIBHOTO IUTAHHS, MOIOIIUE CPENCTBA,
JICKapCTBEHHbIE U KOCMETHUYECKHUE Mpenaparbl, MaTepuasbl U3 MCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

TeopeTnueckune 0CHOBbBI XUMHUH

XuMu4yeckuid 3MeMeHT. AToMm. SIpo atoma, M30TOIBI. DIEKTPOHHAs 000JI0YKa. DHEPreTUYeCKUue
YPOBHHU, MTOTYPOBHU. ATOMHBIE OpOUTaiH, S-, p-, d- amemMeHTbl. OCOOEHHOCTH pacIpeNeICHHSI ICKTPOHOB
110 OpOUTAJISIM B aTOMax 3J€MEHTOB NEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHASI KOHPUTYpALIUs aTOMOB.

[lepuonnueckuit 3akoH u lleproanueckas cucrema xumuueckux snemeHToB Jl. M. Menneneesa.
Cas3p nepuoanueckoro 3akoHa u Ilepuoanueckoil cuctemsl xumudeckux uieMeHnTos Jl. M. Menneneesa ¢
COBPEMEHHOU TEOpHEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUUYECKUX JIEMEHTOB U
o0pa3yeMbIX UMHU MHPOCTBHIX M CJIOXKHBIX BEIIECTB [0 IpyNIaM W NepuoaaM. 3Ha4eHHE MEePUOAUYECKOrO
3aKOHA B Pa3BUTUU HAyKH.

CrpoeHue BemiecTBa. XUMHUYECKas CBsI3b. BUIBI XUMUYECKOW CBSI3U (KOBaJCHTHAs HEMOJSIpHAS U
NoJIsIpHasi, WOHHAs, MeTajuinyeckas). MexaHu3smbl 00pa30BaHUS KOBAJEHTHOW XHMHUYECKOH CBSI3U
(oOMeHHBIT W JOHOPHO-AKIENTOPHBIN). BomopomgHas cBs3b. BalleHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenp okucieHus. IOHbI: KAaTHOHBI U AaHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH ITOCTOSTHCTBA COCTaBa BEILLECTBA.
Tunel kpucTAINIMUECKUX PEIETOK. 3aBUCUMOCTD CBOMCTBA BEIIECTB OT THUIA KPUCTAJUINYECKOW PEIIETKH.

[TonsTre o aucnepcHbIX cucteMax. VicTHHHBIE U KOJUTOHMIHbIE pacTBOphl. MaccoBas 70151 BelecTBa
B pacTBOpE.

Knaccudukanuss HeopraHuueckux coeAuHeHwil. HomeHknarypa HEOpPraHM4eCKUX BEIISCTB.
I'enetnueckas cBA3b HEOPraHUUECKUX BELIECTB, IPUHAIEKAIINX K Pa3INYHBIM KJlaccaM.
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Xumuueckas peakuus. Knaccupukanus XMMUYECKUX peakluil B HEOPraHUYECKOM U OpraHn4ecKou
XUMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUS SHEPTUH MPU XUMUYECKUX
peaKIusx.

CKopoCTh peakiiu, e€ 3aBUCUMOCTh OT Pa3IMYHBIX QakTopoB. OOpaTuMble peakinu. XUMUYECKOe
paBHOBecue. DakTOphI, BIUAIONIME HA COCTOSTHUE XUMHUUecKoro paBHoBecus. [Ipunuun Jle arense.

OnekTponutudeckas auccoruarusa. CWibHbIE W cliadble MeKTponuThl. Cpena BOTHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpaibHasl, IIeTOUHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIIepUMEHTAlIbHbIE METOABl M3YyYeHHUs BEIIeCTB M WX TMPEBpAlICHUN: JEeMOHCTpalus Talmiuil
«llepuognueckass cucrema xumudeckux onemeHtoB JI. M. MenneneeBay, wu3ydeHHEe MoJelnei
KPUCTAINTMYCCKUX PEMIETOK, HAONIONEHNE W OMHCAHWUE JIEMOHCTPAIMOHHBIX M JIA0OPATOPHBIX OIBITOB
(paznokeHue MmepoKcua BOAOPOAA B MPUCYTCTBUU KaTalll3aTropa, OMpeaeIeHue CpeIbl pAaCTBOPOB BEILIECTB
C MOMOIIBIO0 YHUBEPCATHHOTO MHAUKATOPA, PEAKIIMA HOHHOTO OOMEHa), IPOBEACHNUE TPAKTHUECKON paboThI
«BnusiHre pa3nuuHBIX (AKTOPOB HA CKOPOCTH XUMUICCKON PEAKITUI.

Pacuérnrle 3amaun.

PacuéTel Mo ypaBHEHUAM XMMHUYECKUX PEAKIUI, B TOM YUCIIE TEPMOXUMUYECKUE PACUETHI, PACUETHI
C UCIIOJIb30BAHUEM MOHSTHS «MACCOBasl 10JIS BEILIECTBAY.

Heopranunueckasi xummst

Hewmerannel. Ilonoxenne HemeramnoB B [leprognueckoid cucremMe XxuMuueckux siemeHToB [l. U.
MenpeneeBa U OCOOEHHOCTH CTpoeHHUS aTtoMoB. (Du3MyecKHe CBOIICTBA HEMETAJUIOB. AJUIOTPOIUS
HEMETaJJIOB (Ha MpUMepe KUCIOPoaa, cepbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (TalOTE€HOB, cephl, a3oTa, (ocdopa, yriepona u
KPEMHHUS) U UX COEAMHEHUN (OKCHOB, KUCIOPOJICOAEPKAIIMX KUCIOT, BOAOPOAHBIX COEAMHEHNU).

[IpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COEIMHEHUM.

Meramibl. [lonoxenne MmerawuioB B Ilepuogumueckoid cucreme XuMHUUYecKux snemeHToB /[ .
MenneneeBa. OcoOEHHOCTH CTPOCHHUS JIEKTPOHHBIX O0OJOYEK aroMOB MeTauioB. OOmue duznyeckue
cBoiicTBa MeTa/ioB. CIUTaBbl METAIUIOB. DJIEKTPOXUMUUYECKHUH PsIJl HATIPSKEHUN METAJIIOB.

XWMHYECKHE CBOMCTBA BaXKHEUINUX METAJIOB (HATPUH, KaJIWi, KalblMi, MarHui, aJTlOMHHHH,
LIUHK, XPOM, KEe30, MEIb) U UX COEAMHECHUH.

Oo6mue cniocoObl oTy4YeHUs MeTallIoB. [IprMeHeHrne MeTaoB B OBITY U TEXHHUKE.

OKCTEepUMEHTAIbHBIE METOJbl W3YYCHHS BEIIECTB M WX TMPEBPAIICHUN: H3YyUYEHHUE KOJUICKIIUU
«Metamibl U CIUTaBbl», OOPa3lOB HEMETAJJIOB, pPEHICHHE SKCIEPUMEHTAIbHBIX 3a7a4, HaOmroneHue u
OMHCAaHNE JIEMOHCTPAIMOHHBIX M JIa0OPATOPHBIX OMBITOB (B3aMMOAEMCTBHE THUAPOKCUAA AIIOMHHUS C
pacTBOpaMu KUCJIOT U LIEJI0YEH, KaYeCTBEHHbIEC PEaKIIMM Ha KAaTUOHBI METAJLJIOB).

Pacuérnrle 3amaun.

Pacuétel mMacchl BemecTBa WM 00bEMa Ta30B [0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WM
00bEMY OTHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIUH, €CIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuUMHUA U )KU3Hb

Ponb xumuu B o0ecriedeHuN SKOJIOTUYECKOM, SJHEPTETHUECKON U TTUIIEBON 0€30MacHOCTH, Pa3BUTHH
MeauuuHbl. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIM.

[IpencraBinennss 00 OOIMMX HAYYHBIX MPUHIUIAX TPOMBIIUICHHOTO TOTYYEHUS BaKHEHIINUX
BEILIECTB.

UYenoBek B MHpEe BEIIECTB M MarepHAJIOB: BAXKHEWIINE CTPOUTENBHBIE MaTepuallbl,
KOHCTPYKLIMOHHbIE ~ Marepuaybl, KpacKd, CTEKJIO, KEepamMHuKa, MaTepuaybl s  3JICKTPOHUKH,
HaHOMaTepuasbl, OPraHUYECKUE U MUHEPATbHBIC YIOOPEHUSI.
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XuMHUs U 370pOBbE YEJIOBEKA: IpaBWja HCIOJb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, MpaBuiia
0€30I1acHOTO HUCITOJIL30BaHUS TIPETapaToB OBITOBOI XUMHUU B TIOBCETHEBHOM KU3HHU.

MexnpeIMeTHBIE CBA3H.

Peanuzarust MeXIpeIMETHBIX CBA3€H MpU U3yYCHHH OOIIeH U HeopraHudeckol Xxumuu B 11 kmacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTeCTBEHHO-HAyYHBIX MOHSATHH, TaK U TMOHATHH,
SIBJISIFOITUXCS CUCTEMHBIMH JIJIS1 OTJEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTeCcTBeHHO-Hay4UHbIe MOHSTHS: HAyYHbIN (aKT, TUIOTE3a, 3aKOH, TEOpHsl, aHAJIU3, CUHTES,
KiaccuduKkanus, NIepuoIUIHOCTh, HAOMIOIEHNE, SKCIIEPUMEHT, MOJIEIMPOBaHNE, U3MEPEHNUE, SIBICHHUE.

®usuka: Marepusi, OSHEpPrusi, Macca, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOI,
PaaMoOaKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUM YPOBEHb, BEIIECTBO, TEJIO, OObEM, arperaTHOE COCTOSTHUE
BEIIECTBa, PU3NUECKUE BETMUYUHBI U €IMHHIIBI UX U3MEPEHUS, CKOPOCTb.

buonorusi: kneTka, opraHusMm, 3KocucTeMma, Ouocdepa, MaKpo- U MUKPOIIEMEHTHI, BUTAMHHBI,
0OMEH BEIIEeCTB B OpraHu3Me.

I'eorpadust: MuHEpasbl, TOPHBIE TOPOJIBI, MTOJIE3HBIE HCKOMTAEMbIE, TOIUIMBO, PECYPCHI.

TexHomorusi: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUIyPTUs, TPOU3BOICTBO CTPOUTEIHHBIX
MaTepuasoB, CEIbCKOXO3SICTBEHHOE MPOM3BOJICTBO, MUIIEBAasl MPOMBIIIICHHOCTD, (hapMaleBTUYecKas
MIPOMBIIUIEHHOCTb, IPOU3BOJICTBO KOCMETHUYECKUX IPENaparoB, IPOU3BOJICTBO KOHCTPYKIHMOHHBIX
MaTepuasoB, MIEKTPOHHAs IPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.
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INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUMA TTPOI'PAMMBI 110 XUMHNHN HA BA30OBOM
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUMA

JIMHHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yibTaTaM OCBOCHHs OOYyYaroIIUMHCS HpOrpaMM
cpeanero obuiero o0pa3oBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M MTPEAMETHBIM). HayuHo-MeToamueckoi
OCHOBOH i1l pa3paOOTKH IIaHUPYEMBIX PE3YJIbTaTOB OCBOCHHMSI IPOTPAMM CPEIHEro 00111ero o0pa3oBaHUs
SIBIISICTCSI CUCTEMHO-/IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBHU C CHUCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JINYHOCTHBIX PE3yJbTaTOB
OCBOEHHMs IIpeaMeTa «XHMHS» Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHMs BBLAEIEHBI CIEAYIOIINE
COCTaBIISOIIHE!

OCO3HaHHE OOYyYaOUUMHCI POCCHUICKOM TIpakJaHCKOM HWAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENBHOCTU U CAMOOIPEAEIEHUIO;

HaJIMYHe MOTUBAIMU K O0YUYEHUIO;

L[eJIeHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHHI JIMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH
U UICTOPUYECKUX Tpaauluil 6a30BOI HayKHU XUMUM;

TOTOBHOCTh M CHOCOOHOCTh OOYyYaroIIUXCS PYKOBOJICTBOBAaTbCSI B CBOCH JESATEIBLHOCTH
LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAaMU, PUCYLIUMHU LIEIOCTHON CUCTEME XMMHUECKOT0 00pa30BaHus;

HaJU4ue MPABOCO3HAHUS HKOJIOTHYECKON KyJIbTypbl M CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTHh
AKHU3HEHHBIE TUIAHBI.

JIMuHOCTHBIE pe3ynbTaThl OCBOCHMS IpeaMeTa «XUMUs» JOCTHraloTcsl B €IUHCTBE Y4eOHOH U
BOCIIMTATEJIbHOM  JEATEJIBHOCTH B  COOTBETCTBUM C T'yMaHUCTHMYECKHMHM, COLMOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU U UJ€allaMU POCCUICKOTO Ipa’KIaHCKOTO 0OIEeCTBa, IPUHATHIMU B
ofiiecTBe HOpPMaMu M [paBWJIaMH [OBEIEHHs, CIIOCOOCTBYIOIIMMHU MPOLECCAM CaMOIO3HAHMUS,
CaMOpPAa3BUTHA U HPABCTBEHHOI'O CTAHOBIJICHUS IMYHOCTH 00YyYarOIIUXC.

JIMuHOCTHBIE pe3yNbTaThl OCBOSHHS MpeAMeTa «XUMHS» OTPaXaroT c(POPMUPOBAHHOCTH OIBITA
[O3HABATEJIbHOM U MPaKTHUYECKOH NeATeNbHOCTH OOYy4aroUIMXCs MO peanu3aliy MPUHATHIX B OOLIECTBE
LIEHHOCTEH, B TOM YHCJI€ B YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHUA:

0CO3HaHMs 00YYaIOIUMKCS CBOMX KOHCTHTYLIMOHHBIX MPaB U O0S3aHHOCTEH, YBaXKECHHUS K 3aKOHY U
IIPaBOIIOPSIIIKY;

IIPEACTABIEHUS O COLMAIBHBIX HOPMaX U MPaBUIIaX MEXIIMYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW /EATEIIbHOCTH IPU CO3JJAaHUN YUEOHBIX MPOEKTOB, PELICHUN
yueOHBIX M IMO3HABATENBHBIX 33/1a4, BHITOJTHEHUN XUMHUUECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb W NPUHHUMAThb MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTbI JIPYruX IpH
aHaJIN3€ Pa3JIMYHBIX BUJIOB YU€OHOH 1eATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIMTAHMA:

LIEHHOCTHOT'O OTHOILLIEHUS K UCTOPUUYECKOMY M HAyYHOMY HACIIEANIO OTEUYECTBEHHON XUMUM;

YBaXEHUS K Ipolieccy TBOpYECTBA B 00JacTH TEOPUM M NPAKTUYECKOTO MPUMEHEHUS XHUMUH,
OCO3HaHMsI TOTrO, 4TO JOCTHXKEHUS HAayKHM €CThb pEe3yJbTaT JUIMTENBbHBIX HAONIONEHUH, KpPOMOTIMBBIX
HKCTIIEPUMEHTAIbHBIX IOUCKOB, IIOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB;

MHTEpeca W IO3HABAaTEIbHBIX MOTHBOB B MOJYYECHHHU M IOCIEAYIOIIEM aHalu3e MH(POpPMAIUH O
MEPEIOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHMS, STHYECKOTO MTOBEJCHHUS;
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CIOCOOHOCTH OIICHHMBATh CHUTYallMH, CBA3aHHbIE C XMMHUYECKUMH SIBICHUSMH, U IPHUHUMATh
OCO3HAHHBIE PELICHUsI, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M [IECHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MIOBEJICHUE U MTOCTYIKH CBOMX TOBAPUIIEH C TO3UINI HPAaBCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBHI 3TUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYpPbl 310POBb:

MMOHMMaHMS IIEHHOCTE! 310pOBOTO U 0€301macHOro 0odpas3a KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOILIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U IICUXHUECKOMY 370POBbIO;

coOuofieHusl mpaBui Oe3omacHOro oOpallleHusi ¢ BelleCTBaMU B OBITY, TOBCETHEBHOM KM3HU U B
TPYLOBOU JEATENBHOCTH;

MIOHMMAHHS LIEHHOCTU IMpaBWJ HWHIMBHUIYaJbHOTO M KOJUIEKTMBHOIO O€30I1aCHOrO MOBEICHUS B
CUTYaIUsIX, yTPOXKAIOIIMUX 30POBbIO U KU3HHU JTIOJEH;

OCO3HAHUS MOCIIEACTBUI U HEMIPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOICHUS alKOToJisl, HAPKOTHUKOB,
KypEHHs);

5) TpynoBoro BocnuMTaHUA:

KOMMYHHUKaTUBHOH KOMIIETEHTHOCTH B Y4€OHO-MCCIIEI0BATEIbCKON JESTENbHOCTH, OOIECTBEHHO
MOJIE3HOM, TBOPYECKOM U APYTUX BUAAX JI€ATEIbHOCTH;

YCTaHOBKHM Ha aKTUBHOE YYacCTHE B PEIICHUH MPAKTUYECKHUX 33124 COLMAIbHOM HANPaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UMHTEpeca K MPAKTHUYECKOMY H3YUYEHHIO NMpOQeccuil pa3iauyHOro poAa, B TOM YHUCIIE HA OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUS K TPYLY, JHOIAM TpyJa U pe3yibTraTaM TPyAOBOH N€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY MHIMBHyaJbHOH TpPAaeKTOPHUH OOpa3oBaHus, OyayuieH
npodeccun M peanu3alud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4YETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHH, UHTEPECOB U MOTPpeOHOCTEH 00111eCTBa;

6) 3K0/10rHYeCKOro0 BOCIIMTAHUS:

HKOJIOTUYECKH 1eJIeCO00Pa3HOT0 OTHOIIECHHUS K MPUPOAE, KaK UICTOYHHUKY CYIIECTBOBAHUS )KU3HU HA
3eMiIe;

MOHUMAaHUA [VI00AJbHOTO XapakTepa OSKOJOTUYECKUX NpoOjeM, BIHSHUS OSKOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MTPUPOAHON U COLUATBHOM CpEebl;

OCO3HAHMSI HEOOXOIMMOCTH HCIIONB30BAHUS JOCTIKEHMH XUMHUHM Ui PELICHHS BOIPOCOB
PaLMOHAIBLHOTO IPUPOIOTNIONb30BAHNS;

AKTUBHOTO HENPHUATHUS JIEUCTBUM, MPUHOCIIIMX BPEd OKPYKAIOIIEH NpUPOAHON cpelne, YMEHHs
MPOTHO3UPOBATh HEOIArOMpPUATHBIE HKOJOTHYECKHE TMOCJEICTBUS NPEANPUHUMAEMBIX JCUCTBUNA U
MpeA0TBpaIlaTh Ux;

HaJIW4us Pa3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHUS, SKOJIOIMUECKOM KYyIbTYphl, ONbITa JESTEIbHOCTH
9KOJIOTMYECKOI HaNpaBIEHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCA UMH B MTO3HABATENIbHOM, KOMMYHUKATUBHON
Y COLIMATbHOM MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO TPOTHBOCTOSITh UJCOJIOTUU XeMopoOuu;

7) IEHHOCTH HAYYHOI'0 O3HAHMSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIECTBEHHOW MPAKTHKU;

MOHUMAaHUA CTIEIU(PUKN XMMHUH KaK HayKH, OCO3HaHUsS €€ poiu B (POPMUPOBAHMU PALIMOHAIBHOTO
HAyYHOTO MBIIIJICHUS, CO3/aHUHU LEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KaloIleM MHpe KaK O eIUHCTBE
IPUPOJbl M YEJIOBEKa, B IO3HAHUU MPHUPOJIHBIX 3aKOHOMEPHOCTEW M PEUICHUM MpOOJIEM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOexKIEHHOCTH B 0CO0OM 3HAUMMOCTM XHUMHUU [UIsl COBPEMEHHOM UIUBWJIM3AIMU: B €€
IYMaHUCTHYECKOW HANpaBIEHHOCTH M BAaXXKHOH POJM B CO3/aHMHM HOBOHM 0a3bl MarepHajbHOM KyJIBTYpBHI,
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peleHnH I00albHBIX MPOOJIEeM YCTOMUMBOIO pPa3BUTHS UEIOBEUECTBA — CHIPHEBOM, IHEPreTHUYECKOH,
MUIIEBON M JKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTICUEHUU YCJIOBHM YCIEIIHOTO
TPy/a ¥ YKOJOTHYESCKH KOM(POPTHOM KU3HH KaXKOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHMMAHUS CYIIHOCTH METOJOB MO3HAHUS, HCIOIb3YEMBbIX B
€CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIONb30BaTh IOJTy4aeMble 3HAHUS IS aHalu3a U OOBSCHEHUS
SIBICHUN OKpY’KAIOLIEro MHUpa W IPOUCXOIAIIMX B HEM M3MEHEHUH, yMEHMs JAejaTb OOOCHOBAaHHBIE
3aK/IIOUCHHUA Ha OCHOBC HAYYHBIX q)aKTOB U UMCIOMIUXCA AOAaHHBIX C IECJIBIO MOJYUYCHUA AOCTOBCPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIONBb30BaTh XMUMHUYECKHE 3HAHUS U peIIeHHs mnpoliieM B
PCAIbHBIX )KU3HCHHBIX CUTYyallUAX;

MHTEepeca K MI03HAHHIO M UCCIIEI0BATEIECKON IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHHIO, K AKTUBHOMY
MOJTYYEHHIO HOBBIX 3HAHUH N0 XUMHHU B COOTBETCTBHHU C KM3HEHHBIMH TIOTPEOHOCTIMH;

MHTEpeca K 0COOEHHOCTSIM TPy/Ja B Pa3IU4HbIX cepax npodheccuoHaIbHOM e TeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATbI

MeranpeaMeTHbie pe3yJbTaThl OCBOCHHS Y4eOHOTrOo mpenMmeTa «XHMHS» Ha YPOBHE CPEIHErO
o0rmiero 06pazoBaHMs BKIIOUYAIOT:

3HauMMble A7 (OpPMHUPOBaHHMSA  MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEKAMCUUIUIMHAPHBIC
(MexrpenMeTHbIe) OOIIEHAayyHble IOHATHSA, OTPaKaloIllUe IEeJOCTHOCTh HAy4YHOM KapTUHBI MUpPA U
cnienu(UKy METOIOB TIO3HAHUS, MCIOIB3YEMbIX B €CTECTBCHHBIX HayKax (Marepws, BEIIECTBO, SHEPTHS,
SIBJICHHE, TMPOIECC, CUCTeMa, HAy4HbIH (DAKT, MPUHIMII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
HCCIIeIOBaHKE, HAOIOICHUE, U3MEPEHHUE, YIKCIICPUMEHT U JIPYTHUE);

yHUBEpCaJlbHble yueOHble JAeWcTBUA (IO3HABaTeIbHbIE, KOMMYHHKATUBHBIE, DETYJISTHUBHbBIE),
obecnieunBarone (GopMupoBaHue (OYHKIMOHATBHOW TPAMOTHOCTH M COIMAJIbHOH KOMIICTCHITUH
00yyYaromnmxcs;

CMOCOOHOCTH 00YYAIOIIUXCS HCITOIB30BaTh OCBOCHHBIC MEKTUCIIMIIMHAPHBIC, MUPOBO33PEHUYCCKHUE
3HAHUA U YHUBEpCaJIbHbIEC yUeOHbIE IEUCTBUS B TO3HABATEILHOM 1 COLIMATIbHOM MTPaKTHKE.

MeranpeaMeTHbie  pe3yabTaThl  OTPaXKAIOT  OBJAJCHWUE  YHUBEPCAIBHBIMH  YYCOHBIMH
M03HABATEIbHBIMU, KOMMYHHKATUBHBIMHU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

OgJjiajileHHe YHUBEPCAJIbHBIMH YU4eOHBIMH NMO3HABATEIbHBIMH JICHCTBUSIMMU:

1) 6a30BbIe JJoruueckme AeMCTBUA:

CaMOCTOATENLHO (HOPMYIIMPOBATH U aKTyalIU3UPOBaTh PoOIeMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIPEIEIIATh IIETN JIEATSILHOCTH, 3a/laBasi MapaMeTpbl U KPUTCPUU HMX JTOCTHIKCHHS, COOTHOCHTH
PE3YILTAThI ACATCIIBHOCTH C MTOCTABJICHHBIMU LICIIAMU;

HCIIOJIBb30BaTh MpU OCBOCHHUUN 3HAaHUU HpI/IéMBI JIOTUYCCKOI'0 MBINUICHUA — BBIACIIATE XapaKTCPHBIC
MPU3HAKH TIOHSATHA W yCTaHABIMBaTh MX B3aUMOCBS3b, HCIIOJIE30BaTh COOTBETCTBYIOIIWE IOHSTHS IS
0OBSICHEHHSI OTJICIIbHBIX (DAKTOB U SBJICHUH;

BbIOMPATh OCHOBAHUS M KPUTEPHUH IS KJIacCU(UKALIMH BEIIECTB U XUMHUUECKUX PEaKIuii;

YCTaHaBJIMBATh IPUUIUNHHO-CICACTBCHHLBIC CBA3U MCKAY N3YyUYaCMbIMU SABJICHUAMU,

CTPOHUTH JIOTHUECKHE pPACCYXJCHUS (MHIYKTUBHBIC, ICIyKTUBHBIC, IO AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYUsT B PAaCCMATPHBAEMBIX SBJICHUSAX, (OPMYIHPOBaTh BBIBOIBI U
3aKITIOUCHHUS,

IIPUMCHATH B IIPOLECCCC IMMO3HAHHA, UCIIOJIB3YEMBIC B XUMHUHU CHUMBOJIMYCCKUC (3HaKOBI)I€) MOJCIIN,
peoOpa3oBhIBaTh MOJAETBHBIE TPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ) DJIEMEHTA, XUMHYECKas
dbopmyIa, ypaBHEHHE XUMHUYECKOW PEaKIUM — MPH PEIICHUH YYEOHBIX MMO3HABATEILHBIX U MPAKTHYSCKUX
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3aja4, MPUMEHATh HAa3BaHHBIE MOJCNbHBIC NPEACTABICHUS ISl BBISBICHUS XapaKTEPHBIX IMPHU3HAKOB
M3yYaeMbIX BEIIECTB U XUMHUUECKUX PEaKIHi.

2) 6a3oBbIe HCCJIeI0BATEIbCKHE e CTBHS:

BJIaJIETh OCHOBAaMH METOI0B HAyYHOT'O MIO3HAHMsI BEIECTB U XUMUYECKHUX peaKiuii;

dbopMynupoBaTh IeNU U 33Ja4dl UCCIEIOBAHMS, MCIOJIb30BaTh MOCTABICHHBIE U CAMOCTOSTEIHHO
c(OpMyITUPOBAaHHBIE BOIMPOCHI B KaueCTBE WHCTPYMEHTa IMO3HAHMS M OCHOBBI s (hOpMUpOBaHHS
THITOTE3BI 110 TIPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BIAJeTh  HABBIKAMM  CaMOCTOSITEJIbHOIO  IUJITAHUPOBAHUS M TNPOBEIACHUS  YYEHHYECKHX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHHUs HaOmo#aTh 3a XOAOM IPOLEcca, CaMOCTOSTENBHO
MIPOTHO3UPOBATh €T0 pe3ynbTar, (POpMyIHpOBaTh O0OOIIEHHS M BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YIIBTaTOB UCCIIEAOBAHMS, COCTABISITh 000CHOBAHHBIN OTUYET O MPOICTIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOH HCCIEeOBATENICKOW W MPOEKTHOM EsTEeIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pEIeHHs MPaKTHUYECKUX 3ajad,
MIPUMEHEHHIO PA3JINYHBIX METOJIOB MTO3HAHUS.

3) paGora c nundopmanueii:

OpPHEHTUPOBATHCA B pa3IMYHBIX MCTOYHMKAX HH(POpMaLuu (HAay4dHO-NOMYyJspHas JUTeparypa
XMMUYECKOTO COZIep)KaHus, CIpaBOYHbIE MocoOus, pecypcsl MHTepHeTa), aHanu3upoBaTh WH(GOPMALIUIO
pa3NMYHBIX BHIOB W (OpM MPEACTABICHMS, KPUTHUECKH OLEHHBAaTh €€ JIOCTOBEPHOCTh U
HETPOTUBOPEUYNBOCTE;

(bopMynupoBaTh 3alpOChl U INPUMEHSTH pa3lIMYHbIE METO/bI IIPHU MOUCKE U 0TOOpe MHpOpMaLUH,
HEOOXOIMMOM /15 BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONpeIesIEHHOIO THIIA;

npuoOpeTaTth  ONBIT  HCIOJNB30BaHUSA  WH(POPMALMOHHO-KOMMYHHUKATHBHBIX ~ TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBIOMpATh ONTUMANIbHYIO (hOpPMY Tpe/cTaBieHns HHopMaIuu (CXeMbl, rpaduKH,
JMarpaMMbl, TaOJIUIbI, PUCYHKU U pyTHUE);

MCTOJIb30BaTh HAyYHBIM S3bIK B KaueCTBE CPEICTBa NMpH padoTe ¢ XUMHUUECKOW HH(popMarmen:
NPUMEHSTh MEXIpeIMeTHble ((U3MuecKue U MaTeMaTW4yecKue) 3HaKu U CHMBOJBL, (POpPMYIIbI,
a00peBHaTypbl, HOMEHKJIATYPY;

UCIIOJIb30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAISAHOCTH.

OsJjiaieHHe YHUBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH /1eHCTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMoil TeMbl B XOA€ MAHMAjora W/WIN TUCKYCCHUH,
BBICKa3bIBaTh WUAEH, (OPMYIUPOBATH CBOU IPEAJIOKEHHUS OTHOCUTENIBHO BBIIOJIHEHUS MPEIJIOKEHHON
3aaui;

BBICTYNIaTh C TNPE3CHTAle pe3yibTaroB IO3HABATENBHOW  JESATEIBbHOCTH, TOJYYEHHBIX
CaMOCTOSITEIFHO WJIM COBMECTHO CO CBEPCTHHUKAMH IIPH BBITIOJHEHUH XUMHYECKOTO SKCIEPUMEHTA,
MIPAKTUYECKOM pabOThI 10 UCCIIEAOBAaHUIO CBOWCTB M3y4aeMbIX BELIECTB, peaau3alui y4eOHOro NpoeKTa u
(bopMynupoBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX MCCIEIOBaHUI MyTEM COINIACOBAHUS MO3MLMN B
xoJ1e 00Cy)AeHHsI 1 0OMeHa MHEHHSIMH.

OsgJjajieHHe YHUBEPCAJIbHBIMH PeryJIsTUBHBIMH 1€ CTBUSIMU:

CaMOCTOSTENIHO MJIAHUPOBATh M OCYLIECTBIATh CBOIO MO3HABATEIbHYIO JIEATEIBHOCTD, ONPEAEIss
e€ LeJI U 3a/1a4d, KOHTPOJIMPOBATh M IO Mepe HEOOXOIMMOCTU KOPPEKTUPOBATh MpelaraeéMblii aIropuT™
JeCTBUI NPHU BBIOJIHEHUH Y4eOHBIX M HCCIEOBATENILCKUX 3aj]ad, BbIOMpaTh Haubosee 3(PQPeKTUBHBIHI
croco0 MX PeHIeHus C YIETOM TOTyUIEeHHUS] HOBBIX 3HAHUH O BEIIECTBAX M XUMHUECKUX PEAKIIHSIX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHaIN3a U CAaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
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10 KJIACC

[IpeameTHBIC pe3yabTaThl 0CBOEHUS Kypca «OpraHnndyeckast XUMHEs OTPaKaroT:

c(hOPMUPOBAHHOCTh TPEJCTABICHUNH O XUMHYECKOM COCTaBISIOUICH €CTeCTBEHHO-HAyYHOU
KapTHHBI MHUpA, POJIM XUMHH B MMO3HAHUM SIBJICHUA MPUPOABI, B (OPMHUPOBAHUH MBIIICHUS U KYIBTYPBI
JUYHOCTH, ©€ (YHKIMOHATBLHOW TIPAaMOTHOCTH, HEOOXOAWMMOMW IS PEIICHUS MPAKTHYCCKUX 3a1ad u
IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOMN Cpele;

BIIAJICHUE CHUCTEMOM XWMHUYECKUX 3HAHWUW, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIIME TOHSITHS
(XMMUYEeCKUH ~ DIEMEHT, aToM, DJJIEKTpOHHas  000JoYKa  aTromMa, MOJIeKylla, BaJCHTHOCTD,
ANIEKTPOOTPHIIATEIIBHOCTh, XMUMHUYECKasl CBSI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpamiEHHAs),
MOJIb, MOJISIpHAasi Macca, MOJIAPHBIA OO0BEM, YITIEPOAHBIM CKeJleT, (DyHKIHMOHAJIbHAs TpyMMa, pajauKa,
W30Mepus, M30MEpbl, TOMOJIOTMYECKUIA PAJ, TOMOJOTH, YIJIEBOAOPOIbI, KHCIOPOI U a30TCOAEpKaIIHe
COCIMHEHHS, MOHOMED, TOJMMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOIICKYISPHBIE COCAMHEHHUS); TCOPHH M
3aKOHBI (TEOpHs CTPOEHUsI opraHndeckux BemiecTB A. M. ByTiepoBa, 3akoH COXpaHEHHSI MaCChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIHMYECKUN S3bIK XHUMHH; MHUPOBO33PEHUYCCKHE 3HAHUsA, JICKAIIHE B OCHOBE
MOHUMAHUSl TPUYUHHOCTH U CHCTEMHOCTH XHUMHUYCCKHX SIBJICHHH, (AKTOJIOTMYECKUE CBEACHUS O
CBOMCTBax, COCTaBe, MOJyYCHUU U OE30MaCHOM HCIIOJIB30BAaHUU BAKHEUIINX OPraHMYECKUX BEIIECTB B
OBITY U TIPAKTHUYECKOM JICATSIILHOCTH YEIOBEKa,

c(hOpMUPOBAHHOCTh YMEHUW BBISBISATH XapaKTePHbIE NPHU3HAKH TMOHATHHA, yCTaHABIMBATh HUX
B3aUMOCBSI3b, HCIIOJB30BaTh COOTBETCTBYIOIIME TIOHATHS TIPH ONHCAHWW COCTaBa, CTPOCHUS U
MpeBpaIIeHNIl OPraHMYEeCKUX COCITMHEHU;

c(hOpMUPOBAHHOCTh YMEHHH HWCIOJIB30BaTh XHMHUYECKYIO CHMBOJHUKY JUIS COCTAaBJICHHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamiéHHOW) ¢GOpMysl OpPraHMYECKUX BEIIECTB U
YpaBHEHUH XUMHUYECKUX PEaKIWW, H3TOTaBIMBaTh MOJEIHM MOJIEKY] OpPraHWYECKHX BEIIECTB IS
WJUTIOCTPAIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI yCTAHABIUBATH MIPUHAICKHOCTh U3YYCHHBIX OPTaHMYECKHUX BEIICCTB
[0 WX COCTaBy M CTPOEHHUIO K OMNPEACIEHHOMY KJIACCY/TPymNIe COCNMHEHHH (YTIIEBOAOPOIbI, KUCIOPOI U
a30TCONIEp)KAINE COCAMHEHUS, BBICOKOMOJIEKYJIAPHBIC COCIWHEHHMsI), JaBaTh WM Ha3BaHUA IO
cucremaruueckoir HoMeHknarype (IUPAC), a Takke NpUBOOUTH TPUBHAIBHBIE HA3BaHHS OTACIBHBIX
OpPraHWYECKHX BEIIECTB (ITHIICH, MPOIHIICH, alleTUIICH, STHJICHTJIHKOIIb, TIHIIEPUH, (heHOoII, (hopMabIer I,
alneTagbJeTHl, MypaBbHHAs KHCJIOTA, YKCyCHasi KHCJIOTa, OJCHMHOBAas KHUCJIOTA, CTEAPUHOBAs KHCIIOTA,
IJTI0K03a, (DpyKTO3a, Kpaxmall, IEJUTI0I03a, TIUIUH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMPENCISTh BUABI XUMHUUYECKON CBSA3M B OPraHUYECKUX COCTUHEHUSIX
(omMHapHBIE U KpaTHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS IPUMEHSTH MOJIOKEHUS TEOPUHU CTPOCHHS OPTAHMUECKUX BEIIECTB A.
M. bBytnepoBa s OOBSICHEHHsT 3aBHCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHHMs; 3aKOH
COXpaHEHUsI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (DU3MUECKHE U XHUMHUYCCKHE
CBOMCTBA TUIMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB (METaH, ITaH, STUJIEH,
MPOMWIICH, aneTuiieH, OyrtamueH-1,3, metunOyraauen-1,3, OEH30i1, METaHOJ, ATAHOJ, STUJICHTIHKOJIb,
IMIEpUH, (EHON, aleTanbJIeru]l, MypaBbHHAsT M YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmal, LeJTI0J03a,
AMUHOYKCYCHasi KHCJIOTa), WJUIIOCTPUPOBATh T'E€HETUYECKYI0 CBSI3b MEXKIYy HUMHU YpaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIUN C UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOPMHUPOBAHHOCTh YMEHHsI XapaKT€pU30BaTh HMCTOYHHMKH YIJTICBOJOPOMHOTO CHIPhs (HE(PTH,
MIPUPOJIHBII Ta3, YTOJb), CHOCOOBI UX MEPepadOTKU U MPAKTUYECKOE MPUMEHEHHE MTPOAYKTOB MepepadoTKH;
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c(OPMHPOBAHHOCTh YMEHMH NPOBOAUTH BBIYMCICHUS IO XMUMHUYECKUM YpPaBHEHHSM (Macchl,
00béMa, KOJIMYECTBA HMCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUH IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OTHOTO M3 MCXOIHBIX BEIIECTB MJIH MPOIAYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHUH BJIAJE€Th CUCTEMOW 3HAHMM OO0 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, MCIIONB3yEMBIX B XMMHUHU NPU H3yUYEHHHM BELIECTB M XMMHUYECKHX SIBJICHUH (HaOmroneHue,
U3MEpEHUe, IKCIIEPUMEHT, MOJCITUPOBAHNE), CTIONB30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JUTSI IPUHSATHUS
peleHmi B KOHKPETHBIX )KU3HEHHBIX CUTYAIIHsX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUW COOMIONaTh TMpaBWiIa TIOJB30BAaHHS XHUMHUYECKOM TOCyIoll u
na0opaTopHbIM 000pYAOBaHMEM, a TaKXe NpaBWiIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIHUSAMU TI0 BBITTOTHEHUIO JTa00PaTOPHBIX XUMHYECKUX OTIBITOB;

c(hOpMHPOBAaHHOCTh YMEHHH IJIAHUPOBATHh U BBHITIOIHATH XUMUYECKHIA SKCTIEPUMEHT (TIPEBPAIICHUS
OpPraHMYECKHX BEIIECTB MPU HArpEeBaHUU, MOJYYCHHE STHIIEHA U H3yYEHHUE €ro CBOMCTB, KauyeCTBEHHbBIC
peaxkiMy OpraHMYeCKHUX BEIIECTB, JCHATypalus OEJKOB IPH HAarpeBaHWU, LIBETHbIE PEaKLUU OENKOB) B
COOTBETCTBUH C IpaBHJIAMH TEXHHKH O€30MacHOCTH MpHU OOpALICHUH C BELIECTBAMU U J1AOOPaTOPHBIM
000pyIOBaHUEM, TIPENCTABISATh PE3YJIbTaThl XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3alHch ypaBHEHHMA
COOTBETCTBYIOILIUX peakiuii 1 GOPMYIHPOBATH BBIBOABI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aAHAJIM3UPOBAaTh XUMHUYECKYI0  HH(OpPMALHUIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopmanmu, IHTEpHET U JpyTrux);

c(hOpMUPOBAHHOCTh YMEHUW COONIONATh MPAaBHJIA IKOJOTHYECKH I1€IIeCO00pa3HOrO MOBEICHUS B
OBITY U TPYIOBOH EATEILHOCTHU B LEJSIX COXPAaHEHUSI CBOETO 3/I0POBBS U OKPY>KAIOLIEH MPUPOAHOI Cpebl,
OCO3HaBaTh OINACHOCTb BO3JEHCTBHMS HA JKHUBbIE OpPraHMU3Mbl ONPEAEIEHHBIX OPraHUYECKHX BEIIECTB,
noHuMas cmbica nokasarens [1JIK, moscHATs Ha mpuMepax crocoObl YMEHbLICHUS W MPEAOTBPAIICHUS UX
BPEITHOTO BO3JCHCTBUS HA OPTaHU3M YEJIOBEKa;

I O0y4aroIIUXcsi C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbS: YMEHHUE NMPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYIIHBIX METOJ[aX MO3HAHUS BELECTB U XUMUYECKHX SIBICHUII;

JUISL CTICTIBIX M CJIA0OBUISIIMX O0YYAIOIIUXCS: YMEHHE UCTIONIb30BaTh PEIbe(YHO-TOUCUHYIO CUCTEMY
o0o3Hauenuit JI. bpaiins aid 3anucu XuMu4yeckux Gopmyt.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl 0CBOCHUS Kypca «O01as 1 HeOpraHu4ecKas XUMHUSD OTPaKaroT:

c(hOPpMHUPOBAHHOCTh TMPEACTABICHUN: O XMMHYECKOW COCTAaBISIONMICH €CTeCTBEHHO-HAYYHOU
KapTHUHBI MHUpa, POJIM XUMHH B MO3HAHUU SIBJICHUM MPUPOAbI, B (OPMUPOBAHUM MBIIUIEHUS U KYJIBTYpPbI
JTUYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOMW i pEIIeHUs MPaKTHUYEeCKUX 3alad u
HKOJIOTUYECKH 000CHOBAaHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO U IIPUPOTHOHN Cpejie;

BJIAJICHUE CUCTEMOW XHWMHWYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAOIIME MOHATHUSA
(XMMUYECKUH DIIEMEHT, aToM, M30TOM, S-, pP-, d- IEKTpOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYJa, MOJIb,
MOJISIPHBIA  O00BEM, BAJEHTHOCTh, AJIEKTPOOTPHUIIATEIHHOCTh, CTENEHb OKUCICHHS, XHUMHUYEcKas CBs3b
(KoBaJIeHTHas, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), KPUCTAJUIMUECKash PEHIETKA, TUIIbl XUMUYECKHX
peaKuuii, pacTBOp, SIEKTPOJUTHI, HEINEKTPOJUTHI, AIEKTPOJIUTHYECKAS JAUCCOLUALIMS, OKHUCIUTENb,
BOCCTAHOBHTENb, CKOPOCTh XMMHUYECKON peaklny, XMMHUYECKOe PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
ANEKTPOIUTHYECKON Auccounanuu, nepuoanueckuid 3akon JI. 1. MenzaeneeBa, 3ak0OH COXpaHEHUsI MacChl
BEILIECTB, 3aKOH COXPAHEHUs U MPEBPAILLCHUS SHEPTUM MPU XMUMHUYECKUX PEaKLMsIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHH, MUPOBO33PEHUYECCKUE 3HAHUS, JICIKAIINE B OCHOBE MIOHUMAHUS IPUYUHHOCTH
U CHCTEMHOCTH XMMHUYECKUX SIBJICHM, (PAKTOIOrMYecKHe CBEIEHUsI O CBOMICTBAX, COCTaBe, MOJYyUYEHUU U
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0€30MacHOM  HCIIOJIb30BAHUHM BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY W MNPAaKTUYECKOU
JeSATEIbHOCTHU YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHble NpPU3HAKU TOHSATUM, YCTaHaBIMBaTh HX
B3aUMOCBSI3b, HCIIOJI30BaTh COOTBETCTBYIOUIUE MOHATUSA MPU ONMHCAHUM HEOPraHWYECKUX BEUIECTB M UX
[IPEBPALLCHUI;

c(OpMHPOBAHHOCTh YMEHHMU HCIIONB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBICHUS (OpMy:
BELIECTB U YpaBHEHUN XUMUYECKUX peakiuil, cuctemarndeckytro HomeHknarypy (IUPAC) u tpuBnaibHbie
Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BeIllecTB (yrapHbld Tra3, YIVIEKHCHBIH Ta3, aMMHaK, raméHas
W3BECTh, HETaIlIEHas U3BECTh, MUTHEBAS COMA, TUPUT U JIPYTHUE);

c(OpMHPOBAHHOCTh yMEHHUI ONpEAENSATh BAJCHTHOCTh W CTEHEHb OKUCICHUS XHMHUYECKUX
9JIEMEHTOB B COEAMHEHUSAX pPAa3jIMYHOTO COCTaBa, BHUJA XHMHUYECKOW CBS3UM (KOBaJEHTHAs, HOHHaf,
MeTaJInYecKasi, BOAOPOAHAs]) B COCAUHEHUSIX, TUI KPUCTAJUITMUECKON pEmETKH KOHKPETHOTO BEIIEeCTBa
(aTroMHas, MOJEKyNspHasi, WOHHAs, MeETANIMYecKas), XapakTep CcpeAbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAUHEHHI;

c(OpMUPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BELIECTB IO MX
COCTaBy K OIpeneiaEHHOMY KIIacCy/TpyIme COeOUHEHHM (IPOCThie BEleCTBA — METaUIbl M HEMETaJUIbl,
OKCHUJIbl, OCHOBaHUS, KMUCIOTHI, aM()OTEepHbIE TUAPOKCUIBI, COIIH);

c(hOpMHUPOBAHHOCTh YMEHHH PAaCKPBIBAaTh CMBICI mepuoaudeckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHUPOBATh €0 CUCTEMAaTHU3UPYIOLYI0, 00BSCHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKLNU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTEpPHU30BaTh JIIEKTPOHHOE CTPOEHHUE aTOMOB XHMHUYECKHX
eMeHToB 1—4 nepuonoB llepuonmueckoit cucreMbl xumudeckux vieMeHToB JI. WM. Menneneesa,
UCTIONB3YSl TOHATUS «S-, P-, d-INEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHUE YPOBHH», OOBACHSITH
3aKOHOMEPHOCTH MU3MEHEHHs CBOMCTB XMMHUUECKUX AJIEMEHTOB U UX COEIMHEHUH MO MepHo/iaM U TpyIinam
[Teproguyeckoii cucteMbl XuMudeckux aemeHToB J1. 1. Menneneena;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBa
HEOPraHUYECKUX BELIECTB Pa3JIMYHBIX KJIACCOB, IMOATBEPKIATh CYIIECTBOBAHUE T'€HETUYECKOW CBS3H
MEX/1y HEOPTaHUYECKUMHU BEIIECTBAMH C TOMOIIbI0 YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU TI0 Pa3InYHBIM MPU3HAKAM
(uMciay ¥ COCTaBy pearupyromudx BeHIeCTB, TEIIOBOMY 3(QexTy peakiuu, U3MEHEHHUIO CTeleHen
OKHCIICHHS SJIEMEHTOB, 00PaTUMOCTH PEaKIUH, yUYaCTHIO KaTalln3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIATH YPAaBHEHUS PEAKIHMA pPa3TUYHBIX THUIIOB, TOJHBIE H
COKpalIEHHbIE YpaBHEHHs peakiuii HOHHOTO OOMEHa, yUUThIBas YCIOBHUS, IPU KOTOPBIX ATH PEaKLUU UAYT
JI0 KOHIIA;

c(OpMHPOBAHHOCTh yMEHHUI NPOBOAWUTH PEAKIMH, MOATBEPXKIAIOIINE KaueCTBEHHBIN COCTaB
Pa3IMYHbIX HEOPTaHUYECKUX BEILIECTB, PACIO3HABATH ONBITHBIM MIyTEM HOHBI, IPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHUH PACKPHIBATh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEaKIUn
MIOCPE/ICTBOM COCTABJICHUS 3JEKTPOHHOTO OajaHca ATUX PeaKIHii;

c(OPMHPOBAHHOCTh YMEHHI OOBSACHATH 3aBHCUMOCTb CKOPOCTH XHMHYECKOM pEakiuu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEIICHHS XHMUYECKOrO PaBHOBECHS B 3aBUCHMOCTH OT BHEILHEro
BoznericTBus (nmpuHnun Jle [larensbe);

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XHMHUYECKHE TIPOLIECCHI, JISKAIIMEe B OCHOBE
MPOMBIIIJICHHOTO TIOJIYYEHHUS! CEPHOM KUCIIOTHI, aMMHaKa, a TaKkke CPOPMUPOBAHHOCTH MPEICTABICHUH 00
OOIMX HAyYHBIX MIPUHIIUIIAX U SKOJOTUYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHM MPOBOIUTH BHIYMCICHUS C UCTIOJIH30BAHUEM MOHATHS «MACCOBast OIS
BEIIECTBA B PacTBOPE», 0OBEMHBIX OTHOLICHHWH ra3oB MPU XUMHUYECKHX PEAKIIMAX, MacChl BEIIECTBA WIH
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o0b&Ma ra3oB IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MM O0bEMY OJHOTO W3 yYaCTBYIOIIMX B
peaKkuuu BELIECTB, TEIUIOBOrO 3(¢dexTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHUs MacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUU;

c(OpMHPOBAHHOCTh yMEHHUI COOMOaTh MpaBWiia IOJb30BAHUS XHMHMYECKOH NOCydoH U
nabopaTopHbIM 000pYAOBaHMEM, a TaKXe NpaBWiIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIHUSAMH TI0 BBIITOITHEHUIO JTa00PAaTOPHBIX XUMHYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOIHATH XUMHUECKHI 3KCIIEPUMEHT (paziioKeHHe
IIEpPOKCUJAa BOIOPOA B IPUCYTCTBUU KaTalln3aTopa, ONPEAEICHUE CPEbl PACTBOPOB BEUIECTB C IIOMOLIBIO
YHHUBEPCAJIBHOTO HWHAWKATOPa, BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklu,
peaxI MOHHOTO 0OMeHa, KaYeCTBEHHBIE Peaklu Ha Cynb(]ar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KaTHOH
aMMOHUSI, pelIeHHE YKCIEPUMEHTAIbHBIX 3a/1ad 1o TeMaM «Metamibl» u «HeMeramibn) B COOTBETCTBUHU €
IIpaBUJIAMHU TEXHMKHM O€30MacCHOCTH NMpHU OOpallleHUH ¢ BEIleCTBaMH U J1a0OpaToOpHBIM 00OPYIOBaHUEM,
NPEICTABIATh PE3YJIbTaThl XMMUYECKOTO SKCIEPUMEHTa B (POPME 3alUCH YPABHEHUI COOTBETCTBYIOIIMX
peaxiuii 1 GopMyIUpPOBATH BBIBOJBI HA OCHOBE ATUX PE3YNBTATOB;

c(OPMUPOBAHHOCTh ~ YMEHMHM KPUTHUECKH  aHAJU3UpOBaTh XUMHUYECKYI0 HH(popMaluio,
MOJy4YaeMy0 U3 pa3HbIX HCTOYHUKOB (CpeCcTBa MacCOBOM KOMMYHMKaluu, IHTEpHET U Apyrux);

c(OpMHPOBAHHOCTh YMEHMH COOIIONAaTh MpaBHJIa SKOJOTHYECKU LEIeCO00pa3HOro MOBEACHUS B
OBITY M TPYAOBOM JESITEIHLHOCTH B LIEJIAX COXPAHEHUS CBOETO 3/J0POBbS U OKPYKAIOLIEH MPUPOIHOM CpelIbl,
OCO3HABaTh ONACHOCTh BO3JECUCTBUS Ha JKUBBIE OPraHU3MbI ONPEICIEHHBIX BELIECTB, IOHMMAas CMBICI
nokazarens IIJIK, moscHAT, Ha mpuMepax crnocoObl YMEHBLIEHUS W IPEJOTBPALICHUS HUX BPEIHOIO
BO3JICHCTBYS HAa OPTaHU3M YEJIOBEKA,;

i1 00yYaroImuXcsl ¢ OrPaHUYEHHBIMU BO3MO)KHOCTSMHU 3[I0POBbS: YMEHHE MPHUMEHATH 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOAAX ITO3HAHMSI BEIIECTB U XMMUYECKUX SIBJICHUM;

JUISL CIETbIX M CIa0OBUIAIMX O0YUArOIMXCS: YMEHHUE UCTIONIb30BaTh PEIbE(PHO-TOUCUHYIO CUCTEMY
o6o3nauenuit JI. bpaitns ans 3anucu Xumudeckux Gopmy.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEKTPOHHbIE
HaumenoBaHue pa3aeoB U TeM (uu¢poBbIe)
Ne /i Koutposibubie | IIpakTuuyeckue
NPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsbl

Pa3gen 1. TeopeTuyeckne 0CHOBbI OPraHN4YeCKOM XUMHUH

[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa

Hroro no pazneny 3

Pasnen 2. YriieBonopoasbl

2.1 [IpenenpHbIe YIIIE€BOAOPOIBl — AJIKAHBI 2 0 1
9 HemnpenenbHbie yriieBOAOPOIbI: aIKEHBI, 6 0 |
aJIKaJINCHBI, AJTKUHBI
23 ApoMaTHUECKHE YIIIEBOIOPO/IbI 2 0 0
54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U 3 | 0
UX mepepadoTka
Hroro no pazneny 13

Pasnen 3. Kuciopoaconep:xamnue opranaieckie coeJHHEHUs!

3.1 Cnuptsl. DeHon 3 0 0

39 Anbnerunsl. KapOoHOBBIE KHCTOTHI. 7 0 1

CnoxHble 23pupbI

3.3 VYrieBonbl 3 2 1

Paboune nporpamMmsbl yueoHoro npeamera «Xumus» Ha 2024-2025 yye6uslii roq — 19 crp.



Hroro no pazneny 13

Pa3gen 4. A3orconep:kamme Opranu4eckue coeMHeHUs

4.1 AMUHBI. AMUHOKUCTIOTHI. benku 3 0 0
Hroro no pazneny 3
Paszpnes S. BeicokomoJieKkyasipHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayayku. Bonmokna 2 0 0
HWroro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4
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11 KUIACC

KosnvecTBo yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM ungposbie
Ne i/m P Koutposibubie | TIpakTuueckue (ubp )
NPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. TeopeTnyeckne 0CHOBbI XUMHH
Crpoenne atoMoB. [leprnoanyueckuii 3akoH
1.1 u [leproguueckas cucteMa XuMHYECKUX 3 0 0
anemenToB /1. 1. MeHaeneeBa
12 Crpoenue BemiectBa. MHOTOOOpasme 4 0 0
BEIIECTB
1.3 XHWMHUYECKUE PEAKLINU 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 MerTannbl 6 0 1
2.2 Hewmeramnbt 9 1 1
)3 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX ) 0 0
BEIIECTB
HUroro no pazneny 17
Pasznen 3. XumMus U )KU3Hb
3.1 XuMHUS U )KU3Hb 4 0 1
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 2 4
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INHOYPOYHOE IINTAHUPOBAHUME

10 KITACC
KoummuecTBo yacos JIEKTPOHHbIE
Ne Hara nupposbIe
Tema ypoka KoHTpobHBbI IIpakTHYecKH
n/n Bcero U3y4YeHUs o0pa3oBarejibH
e padoTbI e padoTnbl

ble pecypchl

IIpeameT opran4ecKor Xumuu, eé ) 0 0 04.09.2004

BO3HHUKHOBCHHEC, PA3BUTHUEC U 3HAYCHHUC

Teopusi cTpO€HUS! OPraHUUECKUX
2 coenuHenuit A. M. Bymieposa, e€ 1 0 0 11.09.2024
OCHOBHBIE TIOJIOKEHHS

[Ipencrasnenue o knaccudukanuu
opraHnueckux BemiecTB. HomeHknarypa

3 1 0 0 18.09.2024
(cucreMaTnueckas) U TpUBHUAIbHBIC
Ha3BaHUsl OPraHUYECKHUX BEILIECTB

4 AJKaHBI: COCTaBVI/I CTpOEHHE, 1 0 0 75.09.2024
TOMOJIOTHYECKHH psif

5 MertaH u 3TaH — npocTenime | 0 0 02.10.2024
MPEICTABUTENN aJTKAaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 0 0 09.10.2024

7 OTUJIEH U IPONWIEH — IpOoCTeiIme I 0 0 16.10.2024
MIPEICTABUTENH AJIKEHOB

2 [Ipaktuueckas padora Ne 1. «Ilonyuenue | 0 | 73.10.2004

9TUJICHA U U3YUCHUC €TO CBOMCTBY
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Aunkaguensl. bytanuen-1,3 u
MetunoyTaaueH-1,3. [lomydenne
CHUHTETHUYECKOTO KayyyKa U Pe3UHBI

0 0 06.11.2024

10

AJKHMHEIL: COCTaB ¥ 0COOCHHOCTH
CTPOEHHUSI, TOMOJIOTUYECKUH PS/I.
ALIeTHJIEH — MPOCTEUIIHI
MIPEICTABUTENH AJIKHHOB

0 0 13.11.2024

11

Brrunciienus mo ypaBHEHHIO
XHMHYECKON peaKiuu

0 0 20.11.2024

12

ApeHbl: 6eH30I1 U ToITyoll. TOKCHYHOCTh
apeHoB

0 0 27.11.2024

13

I'eneTnueckas cBs3b YIJIeBOAOPOAOB,
MMpUHAJICKAIUX K pa3JIMYHbIM KiIaCCaM

0 0 04.12.2024

14

[TpupoaHble NCTOYHUKHN YITIEBOAOPOIOB:
NPUPOJHBIN T'a3 U MOy THHIEC HE(TIHbBIE
rasbl, He)Th ¥ IPOIYKTHI €€
nepepadoTKu

0 0 11.12.2024

15

[TpupoaHble NCTOYHUKHN YITIEBOAOPOIOB:
NPUPOJHBIN T'a3 U MOy THHIE HE(TIHbBIE
rasbl, HeTh ¥ IPOIYKTHI €€
nepepadoTKu

0 0 18.12.2024

16

KontponsHas pabota mo pazaeny
«YTeBo10pOIb»

1 0 25.12.2024

17

HpeI[CJIBHBIe OAHOATOMHBIC CIIMPTHI:
METAHOJI XU 5TaHOJI. BOI[OpOI[HaFI CBA3b

0 0 15.01.2025

18

MHoroaroMHbIE CIIUPTHI: STUJICHITINKOJIb
U TIIMLUCPUH

0 0 22.01.2025
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19

DeHOJI: CTPOCHHUE MOJIEKYJIBI,
¢du3nyecKre U XUMHUYECKHEe CBOICTBA,
pUMEHEHNe

29.01.2025

20

Anpneruapl: GopManbaeru u
areTaapIerun. AmeTod

05.02.2025

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
yKCyCHast

12.02.2025

22

[TpakTrueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBD»

19.02.2025

23

CTeapI/IHOBaSI H OJICMHOBAas KHMCJIOTHI, KaK
npeaACTaBUTCIIN BBICIIIUX Kap6OHOBBIX
KHUCJIOT

26.02.2025

24

Mp11a KaK COJTHA BBICIIHX Kap6OHOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHC

05.03.2025

25

CrnoxHble 2UpPHI KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ MIApOIN3 CIIOKHBIX

3¢upoB

12.03.2025

26

Kupbl: runponus, npuMeHeHue,
Ouosoruyeckas pojb )KUpOB

19.03.2025

27

VriieBoibl: COCTaB, KIacCU(PHUKALIKA.
Bakneiiue npeacTaBUTeNu: IIKOKO3a,
bpyxTo3a, caxaposa

02.04.2025

28

KanMaJ'I H OCJUIKOJIO3a KaK ITPHUPOAHBIC
MMOJINMCPLIL

09.04.2025

29

KontponpHas pabota mo pazaeny
«Kucnoponaconepxaie opraHndecKue

16.04.2025
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coenuHeHus»/ Beepoccuiickas
MpOBEpOYHas paboTa

30

OO01as xapakTepucTuKa
a30TCOJEPKAIIIX OPTaHUIECKUX
coenuHenuil / Beepoccuiickas
MpOBEpOYHas paboTa

0 0 23.04.2025

31

AMUHBI: METWJIAMHWH U aHUJINH

0 0 30.04.2025

32

AMUHOKHCIIOTHI Kak aM(oTepHbIe
OpraHMYECKHE COENNHEHNUS, NX

ouosiornueckoe 3HaueHue. IlenTuas.

benku kak npupoaHele
BBICOKOMOJIEKYJISIPHBIE COCTMHEHUS

0 0 07.05.2025

33

OcHOBHbIE IOHATUSL XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUN

0 0 14.05.2025

34

OCHOBHBIC MCTOJbI CHHTC3a
BBICOKOMOJICKYJISIPDHBIX CO@HHHGHHﬁ.
HJIaCTMaCCLI, Kay41yKH, BOJIOKHA

0 0 21.05.2025

OBIIEE KOJIMYECTBO YACOB 110
I[TPOI'PAMME

34
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11 KUIACC

KosuvecTBo yacoB DJIeKTPOHHbIE

Ne Hdara undgpoBbie
Tema ypoka Kontpoabnbie | IlpakTnueckue
U3y4eHust o0pa3oBaTeJ/ibHbIe

n/n Bcero
pecypchl

padoThI padoThI

XUMHUYECKUH IEMEHT. ATOM.
DneKkTpoHHasi KOH(pUTypalys aTOMOB 05.09.2024

[Tepuoguueckuii 3akoH u [lepuonnueckas
cucTeMa XuMmuueckux snemenTos J1. U.

MeHnneneeBa, UX CBA3b C COBPEMEHHOMN 12.09.2024
TEOPHUEHN CTPOEHUsI aTOMOB

3aKOHOMEPHOCTH U3MEHEHHSI CBOWCTB
XUMHUYECKUX 3JIEMEHTOB U MX COCTHHEHHN
0 TpyIIaM U NepuojaM. 3HaueHue
MIEPUOAUYECKOTO 3aKOHA U CUCTEMBI 19.09.2024
xuMuueckux asemenToB .M. Menaeneena
B Pa3BUTHUHU HAYKH

CTpOCHI/IC BellecTBa. XUMHUYECKas CBA3b,

4 €€ BUIbI;, MEXaHU3MBI 00pa30BaHU 1 0 0
; P 26.09.2024
KOBAJICHTHOM CBsi3H. BogopoaHas cBs3b

BaneHTHOCTB. DNEKTPOOTPHLIATEIBHOCTb.
Crenens okucieHus. Bemecrtsa

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO 03.10.2024
CTPOCHUS

Ilonsrue o JAUCIICPCHBIX CUCTCMAX.

6 HcTtunHbBIC M KOJJIOUIHEIC PacTBOPBLI. 1 0 0 10.10.2024

MaccoBas 1015 BellecTBa B pacTBOpC
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Knaccudukanust 1 HoMeHKIaTypa
HEOPraHWYECKUX COCTUHEHUN.
I'eHeTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

17.10.2024

Knaccudukanus XuMuuecKux peakiuii B
HEOPraHWYECKOW U OPraHUYECKOU XUMHH.
3aKOH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
COXpaHEHUs U NPEBPALLECHUS SHEPTUU IPU
XUMUYECKUX PEAKIUIX

24.10.2024

CxkopocTth peakiuu. O0paTuMble peaxIuy.
XUMUYEeCKOe paBHOBECHE

07.11.2024

10

[IpakTrueckas padora Ne 1. «BausHue
pa3auyYHbIX (PaKTOPOB Ha CKOPOCTh
XUMHYECKON peaKIum»

14.11.2024

11

DNEKTPOIIUTUYECKAS TUCCOLHALIMSL.
[TonsTue o BogopoaHom nokasarene (pH)
pactBopa. Peakiuu noHHOrO oOMeHa.
['uaponu3 oprann4eckux u
HEOPraHUYECKHUX BEIIECTB

21.11.2024

12

OKHCIUTENEHO-BOCCTAHOBUTEIILHBIC
peaknuu. [ToHaTHE 00 3MEKTpOIH3E
pacIuiaBoB ¥ PaCTBOPOB COJICH

28.11.2024

13

KonTponbHas paboTa o pazzueny
«TeOpeTH'—IeCKI/IC OCHOBBI XUMHUN»

05.12.2024

14

MerTaibl, UX IMOJI0KEHUE B
[lepuonuueckoit cucTeMe XMMUYECKHUX
anemenToB /1. 1. MeHaeneena u

12.12.2024
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0COOEHHOCTHU CTpOeHUS aTOMOB. O01IIHE
(bu3nvecKre CBOWCTBA METAIIIOB

15

CrninaBel METaJLIOB. DJIEKTPOXUMUYECKUI
PsI HAPSDKEHUM METaJUIOB

19.12.2024

16

XUMHYECKHE CBOICTBA BaKHEUIITNX
METAJIJIOB (HATpUH, KaJaui, KaabIui,
MarHui, aJlOMUHUN) U UX COSAMHEHUHN

26.12.2024

17

XUMHYECKHE CBOMCTBA XpOMa, MEAU U UX
COoeINHEHUN

09.01.2025

18

XuMU4JecKHne CBOMCTBA IIMHKA, KeJie3a U
UX COEOUHEHUN

16.01.2025

19

[IpakTnueckas pabora Ne 2. "Pemienune
AKCTIEPIMEHTATBHBIX 33139 110 TEME
«Metamne»"

23.01.2025

20

HCMeTaHHBI, X ITOJIOKEHUC B
[Teproguyeckoi cUCTEME XUMHYECKHUX
anemenToB /. 1. Menaeneera u
0COOEHHOCTH CTPOCHHS aTOMOB

30.01.2025

21

DuU3NYECKUE CBOKWCTBA HEMETAIIOB.
AJtoTponusi HeMeTaIlIoOB (Ha puMepe
KHCJIOpOa, cephl, pocdopa u yriepoaa)

06.02.2025

22

XHUMHYECKHE CBOWCTBA rajJOr€HOB, CEPLI U
HUX COeIUHEHUN

13.02.2025

23

XUMHYECKHEe CBOMCTBA a3oTa, hochopa u
HUX COeOUHEHUN

20.02.2025

24

XHWMHYECKHE CBOMCTBA yIIIEPO1a, KPEMHHUS
U UX COEOUHEHUN

27.02.2025
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25

[IpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U
UX COEOUHEHUN

06.03.2025

26

O06001IeHrEe U CHCTEMATU3aIUs 3HAHUH 110
Teme «Hemeramiely. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKITUN U
TEPMOXUMHUYECKUE PACUETHI

13.03.2025

27

[Tpaktuueckas pabora Ne 3. «Perenune
HKCTIEPIMEHTAIBHBIX 33124 IO TEME
"Hemerasmibr"»

20.03.2025

28

KonTponbhas paboTa 1o remam
«Metame»y 1 «Hemeramnbe

03.04.2025

29

HeOpl"aHI/I‘leCKI/Ie U OPTaHUYCCKHC
KHCJIOTHI. HeOpFaHI/ILIeCKI/IC n
OpraHn4CCKUC OCHOBAHU A

10.04.2025

30

AmMpoTepHbIe HeOpraHMYECcKHe U
OpraHuyeckue coenuHeHus. [ eneTnueckas
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB

17.04.2025

31

Posnpb xumuu B 00ecreueHun
SKOJIOTUYECKOM, SHEPTreTUYECKOU U
MUIIeBON O€30MaCHOCTH, PA3BUTUU
MEJIUITUHBI

24.04.2025

32

[Ipencranenust 00 00X HAYIHBIX
MPUHIIMIIAX TPOMBIIICHHOTO MOJyYeHHUS
BAKHENIITNX BEIIECTB

08.05.2025

33

YenoBek B MUpPE BEUIECTB U MaTEPUAJIOB

15.05.2025
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34 XWMUA U 310POBbE YEIIOBEKA 1 0 0 22.05.2025
OBIIEE KOJIMYECTBO YACOB I10 34 5 3
ITPOI'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

» Xumus, 10 xnacc/ T'abpuensu O.C., OctpoymoB WN.I"., Cnagkos C.A. AKIIMOHEPHOE OOIIECTBO
«M3narensctBO «lIpocBemenue»
* Xumus, 11 xnacc/ I'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A. AKumoHepHOe 00IIECTBO

«3narensctBo «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIbBI 11 YUUTEJIA

XUMHUs: COPABOYHHUK IS IIKOJBHUKOB U NOCTynarouux B By3bl. Kypc noaroroku k 'MA u non. BCTynur.
ucnsiTanusM B By3bl / H.JI. Cepanosa, C.H. Kapramos, O.I. Pagyruna, A.Il. Konnyesa. - 2018 - 576¢.
Xumus / E.B. Kpbeimmnosud. - Mocksa : 9kemo, 2018. - 192 ¢. - (Harmsagasiii IKOTBHBIN Kypc: YIOOHO 1

TOHSTHO).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru

http://him. I september.ru

http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru

http://www.alhimik.ru

http://www.chemistry.ssu.samara.ru

http://www.hemi.nsu.ru

Buneoponuku ¢ onsitami - http://school-collection.edu.ru/collection/?interface=themcol#7663
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