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MNOSCHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpOBHE CpeAHEro oOmero oo6pa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpa3oBanuu B Poccuiickoit denepanuu», TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS
deneparibHOM 00pa30BaTENIbHONM MPOTpaMMbl CpPEAHEro o001ero o0pa3oBaHUS
(®OI1 COO), mnpexacraBieHHbXx B  DeaepansbHOM  TrOCYIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus
yuyeOHOro mnpenMera «XuMus» B 00pa3oBaTelbHbIX Opranuzanusx Poccuiickoit
denepanvy, peamu3yIONIMX OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbI, U
OCHOBHBIX ToJIokeHui «CTpaTterud pa3BUTHS BocnuTaHus B Poccuiickoit
®denepanru Ha nepuoa a0 2025 roma» (Pacmopsikenue IlpaButennctBa PP ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUH, K OIMpPEAEIECHUIO
oOuielt crpareruy 00y4yeHusi, BOCIUTaHUS M Pa3BUTHs 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» st 10-11 kmaccoB Ha 6a30BOM YpOBHE COCTaBUIIU
koHuentyanbHbie mnosioxkeHus GI'OC COO o B3auMOOOYCIOBJICHHOCTH IIeJeH,
CoJlep)KaHMsI, pe3yJbTaToB OOydeHHs U TpeOOBaHUW K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE o0Opa3oBaHue, MoJIy4aemMoe BBITTYCKHUKAMHU
o011eo0pa3oBaTeNbHON  OpraHU3aluM, SBISETCS HEOThEMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIONIMM 3TalloM pealu3aludd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX LEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTeME XHUMHUYECKOro oO0pa3oBaHUsA. OTH IEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB NPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTypbl
YeJloBeKa, a TakKKe OJKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3M0pOBbI0 U TPHUPOAHON cpene. Peanusyercs Xumuyeckoe o00Opa3oBaHUE
oOy4Jaromuxcs Ha ypOBHE CpeAHero ooiiero oO0pa3oBaHUs CPEICTBAMH y4e€OHOTO
npeaMera «XuMHUSA», COJIEp)KaHHE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nmporpaMMe IO XMMHU C Y4€TOM crenudUuKd HayKu XUMHUHU, €€ 3HAuYCeHUs B
MO3HAHUU TPUPOABI U B MaTEPUATbHOW MU3HM OOIIECTBA, a TaKXKE C Yy4ETOM
o0UMX weJaedl M MPUHIUIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpeaHero ooiero oopaszoBanus B Poccuiickoit denepariuu.

XuUMHSI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0co0ylo poib B
COBPEMEHHOW IIMBUJIM3ALIMM, B CO3JaHUM HOBOW 0a3bl MAaT€pUATbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHME€ LEJIOCTHOTO MPEJCTaBICHUS 00 OKpPY)KAIOIIeM MHUpE Kak O €IUHCTBE
NpUPOABl M YeJIoBEeKa, KOTopoe (OpMUPYETCS B XMMHM HAa OCHOBE MOHHUMAaHHS
BEILECTBEHHOTO COCTaBa OKPYXAIOUIEro MHpPa, OCO3HAHMSI B3aHMOCBS3M MEXIY
CTPOCHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU TPUMEHECHHUS.



TecHo B3aUMOJEHUCTBYSI C IPYTUMHU €CTECTBCHHBIMM HayKaMH, XUMHS CTalia
HEOTHEMJIEMON YaCThI0 MUPOBON KYJIBTYPbI, HEOOXOUMBIM YCIOBHEM YCIEITHOTO
TpyJa W >KU3HU Kaxzaoro wieHa oOmiectBa. CoBpeMeHHass XUMHUsA KaK Hayka
co3ujaTeNbHasl, Kak HayKa BBICOKMX TEXHOJIOTMM HallpaBlieHa Ha peIIeHue
I00aJbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOH, MUIIEBON, IKOJIOTHUECKON OE30IMaCHOCTH M OXPaHBI 30POBbSI.

B cootBercTBHM ¢ OOHIMMH TEISIMH W TMPUHIIMIAMUA CPEIHETO OOIIEero
obpazoBanus conepkanue npeamera «Xumus» (10-11 kaaccel, 6a30BbIi YPOBEHb
U3YYEHHUsI) OPUEHTHPOBAHO MPEUMYIIECCTBEHHO HAa OOMICKYIBTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOoOXOAUMYIH0 UM JUIsI  BBIPAOOTKH  MHUPOBO33PEHUECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKHU3Hb COLMYMa, MIPOJOJDKCHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocrapisifomiuMu ~ IipeaMeTa  «XUMHsSI»  SBISIOTCA 0a30Bble  KYypChl —
«Oprannueckas xumusi» u «OOmas W HeoOpraHuydeckas XHUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpXKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAaHUH 10 HEOPraHWUYECKOH XMMHHU (C BKIIOYCHHEM 3HAHHMH W3 OOIIEH XMMHH) U
opraHuyecko xumuu. @opMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHWUU MPU HU3yUCHUH
npeaMera oOecleyuBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCErO MHOIoo0pas3us
BEIIIECTB HA OCHOBE OOIIUX MOHSATHM, 3aKOHOB M TEOPUU XUMUH.

Crpykrypa coaepkaHusi KypcoB — «OpraHuueckas Xumusi» u «OOmas u
HEOpPraHu4vecKas XuMHS» cPopMHpOBaHA B TIpOrpaMMe IO XUMHU Ha OCHOBE
CUCTEMHOr0 TOJIXOJla K U3y4YeHHMIO Yy4eOHOTro Marepuasa u 00ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  HA  ONPEACIEHHBIX
TEOPETHYECKUX YpOBHSX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpuUBaIOTCS Ha YPOBHE KIIACCHYECKOW TEOPUU CTPOCHUS OPTaHUYECKUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXUMHUYECKHUX M DICKTPOHHBIX
MpeACTaBIeHU o cTpoeHun BemecTB. CBefeHHUs 00 H3y4YaeMbIX B Kypce
BEILIECTBAX JIaIOTCS B PA3BUTUU — OT YIJIEBOJOPOIOB JO CIOXHBIX OMOJOTUYECKU
aKTUBHBIX COCJAMHEHUU. B Kypce oOpraHmyeckoil XHMHUHU TMOJYy4aloT pPa3BUTHE
chopMHUpOBaHHBIE HA YPOBHE OCHOBHOrO 0011ero oOpa3oBaHUs NEpPBOHAYAIbHBIC
MPECTaBICHUS] O XUMHYECKON CBSI3M, KIacCCU(PUKAIIMOHHBIX MPU3HAKAX BEIICCTB,
3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX CTPOCHUSI, O XUMHUUYECKOU PeaKInu.

[lonq HOBBIM yIJIOM 3peHHUS B MpeaAMeTe «XHUMHSI» 0a30BOr0 YpPOBHS
paccMaTpHUBAaEeTCs H3YUYEHHBI Ha YPOBHE OCHOBHOrO oOOIIEro o0pa3oBaHUs
TEOpEeTHYEeCKUM MaTepuand | (HaKTOJIOTMYECKHE CBEICHMS O BellecTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTU, B Kypce «OOIas U HeopraHudeckas
XUMUS» O0yYaromuMCsl TPEJOCTABISACTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX M METOJOJOTHYECKUX MO3UIUH,



riyo’)ke TOHSATh MCTOPUYECKOE W3MEHECHHME (QYHKIHMA STOr0 3aKOHa — OT
o0o061arome 10 0ObSICHIIOMIEH U TPOTrHO3UPYIOIEH.

EnunHas cucreMa 3HaHWK O BaKHEHMINMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaxX M NMPUMEHEHUHU, a TaKXKE O XUMHUYCCKUX PEaKIUAX, UX CYIIHOCTH H
3aKOHOMEPHOCTSX TpPOTEKaHWs JomojHsercs B Kypcax 10 m 11 xmaccom
DJIEMCHTAMH COJICP)KAaHUS, WMCIOIIUMH KYJbTYPOJIOTHYCCKUNA W TPHUKIATHON
XapakTep. OTH 3HAHHWS CIIOCOOCTBYIOT TIOHMMAHHMIO B3aMMOCBSI3H XHUMHHU C
JAPYTUMH HayKaMH, PacKpbhIBAIOT €€ pOJb B IMO3HABATEIBLHOM M TPAKTHYCCKOMN
JCATEIPHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K TIPOIECCY
TBOpYECTBA B O0JIACTH TECOPUU M MPAKTUYECKHUX MPHUIOKEHUH XUMHH, TTOMOTAOT
BBIITYCKHUKY OpPHEHTHPOBAThCA B OOIMIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIMBATh HWH(POPMAIHIO MU
NPUMEHATh € IS TIONOJIHGHHWS 3HAHWH, pelIeHUsS WHTEUICKTYalbHbIX |
AKCIIEPUMEHTATLHBIX MCCIIEIOBATEILCKUX 3a/1ad. B 1eoM coaepkanue yaeOHOTO
npeaMera  «XUMHUS»  JIAHHOTO  YPOBHS  M3YYCHHsS OPHUCHTHUPOBAHO  Ha
dbopMHpoBaHUE y OOYYAOIIMXCSI MHPOBO33PEHUYECKONW OCHOBBI JUISI MTOHUMAHHMSI
bunocohckux WaeH, TaKUX KaK. MaTepHabHOE €IWHCTBO HEOPTraHWYECKOTO |
OpPraHUYEeCKOT0 MHpPa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpOEHHEM, II03HABAEMOCTh NPHUPOAHBIX SBICHUH NYyTEM OSKCIEPHUMEHTA W
pEeIICHHUS] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH U  TEOPETHUYCCKUMU
MIPEANOCHUTKAMH, OCO3HAHUE POJIM XUMUHU B PEIICHUH SKOJOTHYSCKUX MPOOIIeM, a
TaK)Xe POoO0JIeM COepeKEHUS IHEPTETUICCKUX PECYPCOB, CHIPhs, CO3JaHUS HOBBIX
TEXHOJIOTUHA U MaTePHUAJIOB.

B mnnmane pemeHus 3amad  BOCIUTAHUS, Pa3BUTHSI M COIHAIU3AIMH
OoOy4YaroIMXCcs TPHUHATHIC MPOTPAMMON IO XUMHU TOJIXOJbI K OIPEACIICHUIO
COoIep)KaHWS HM TIOCTPOSHUS TIpeaIMeTa MPeayCMaTpuBalOT (HOPMUPOBAHHE
VHUBEPCAIBHBIX y4EOHBIX JACHCTBUH, UMEKIMUX 0a30BO¢ 3HAUYCHHUE IS
pPa3IUYHBIX BHJIOB JICATCILHOCTH. pEIICHUS TMpoOJjieM, IOWCKa, aHaiu3a W
00paboTKN HHPOPMAIIHH, HEOOXOTUMBIX JIJIsI MPUOOPETEHUS OMBITA TPAKTHICCKOM
U HCCIIEI0BATEILCKON NEATENHLHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B IO3HAHHU
XUMHUU.

B mnpakTuke mnpenojaBaHus XWMHH KaK Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa30BaHUs, TaK U Ha YPOBHE CPEIHEr0 OOIIero 00pa3oBaHus, IIPH ONPEICICHUH
CoJlep)KaTeIbHON XapaKTePUCTUKH IIeJied W3Y4YCHHUsS TpeaMeTa HaIpaBJICHHEM
MIEPBOCTEIICHHONW 3HAYMMOCTH TPAJAUIIMOHHO MpU3HAETCS (HOPMHPOBAHHUE OCHOB
XHMHYECKOW HAayKH KakK 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTHYECKOU
JCATCIBPHOCTH YeJIOBEKa M KaK OJHOTO0 M3 KOMIIOHCHTOB MHUPOBOH KyIbTyphl. C
METOJMYECKOW TOYKH 3PCHHUS TaKOH MOJIXOJ K ONPEICICHHUIO IeJeH H3ydeHHS
TIPEeIMETA SIBJISICTCS BIIOJIHE OTPABIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHHS TJIABHBIMU IEJIAMH W3Y4YCHHs IpeaMeTa

«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sIBISIFOTCS:
dbopMHpOBaHHWE CHCTEMbl XMMHMYECKMX 3HAaHMW KaK  BaKHeWIIen
COCTAaBJIAIONIECH €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA, B OCHOBE KOTOPOM
JeXaT KIIOYeBble MOHATHS, (yH/IaMEHTaJbHbIEC 3aKOHBI U TEOPUU XUMHH,
OCBOCHHE $f3bIKAa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTH JOCTYITHBIX
000011IeHHiT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMJICHHE C MCTOpUen
UX Pa3BUTHUS U CTAHOBJICHHUS,
dbopMHpoBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/JAaX MO3HAHUS
BEIIECTB M XUMHUYECKUX peaklMil, HEOOXOAMMBIX ISl TNPUOOpeTeHUs
YMEHUW OpPUEHTHPOBATHCS B MHpPE BEUIECTB M XHMHUYECKUX SIBIICHUH,
MMEIOIIUX MECTO B MPUPO/IE, B MPAKTUYECKON U TTOBCEAHEBHOM JKU3HU,
pa3BHUTHE YMEHUU U CITIOCOOOB AESITEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHUYECKOrO0 HJKCIEPUMEHTa, COOJIIOJIEHUEM MpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIIECTBAMH.

Hapsny ¢ aTum, conepkarenibHas XapakTepUCTHKaA LeJIed U 3a7a4 U3ydeHUs
IpeaMeTa B IpOorpaMmMe Mo XMMUU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBBIMM NPUOPHUTETAMHU B CUCTEME cpefHero obimiero odpa3zoBanus. CerojaHs B
NpernojaBaHul XUMHM B  OOJbIIEH  CTENEeHH OTHAETCS  MPEANOYTEHUE
MPAKTUYECKONM KOMIIOHEHTE COJAepKaHus OOy4YeHHUs, OpPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBITYCKHHKA 00111€00pa30oBaTeIbHON OpraHU3alliy, BJIAJCIOIIET0 He
HAa0OpOM 3HaHUM, a (PYHKIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSMU aKTUBHOTO TIOMY4YEHUS 3HAHWA W MPUMEHEHUS MX B PEAbHOM >KU3HU
JUISL pelIeHUs] IPAKTUYECKUX 3a/1ad.

B cBsi3u c 3TUM TOpH HM3y4YeHHHM TpeaMera «XHUMHS» JIOMUHHUpPYIOIIee
3HaYEHHE MPUOOPETAIOT TaKUEe LIETU U 3aJja4H, KakK:

ajantanus oO0y4aroluXxcsl K YCIOBHSIM TUHAMHUYHO Pa3BHBAIOILIETOCS MHUPA,
dbopMHUpOBaHME  HHTEJUIEKTyaJbHO  Pa3BUTOW  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPUHSATHUIO TPAMOTHBIX
peleHui B KOHKPETHBIX )KH3HEHHBIX CUTYAIHsIX, CBA3aHHBIX C BEIIECTBAMU U UX
pPUMEHEHHUEM,

dopmupoBaHne y OOyYarOIIMXCS  KJIFOYEBBIX HABBIKOB  (KIFOYCBBIX
KOMIICTCHIIMIA), MMCIOIIMX YHHUBEPCAIbHOE 3HAYCHUE JJIS PAa3UYHBIX BHUIOB
JEeSTENbHOCTU: pellleHusl Ipo0ieM, MOUCKa, aHanu3a U o0paboTku HMH(OpMaIuy,
HEOOXOMUMBIX JUIsl TPUOOPETEHHs] ONbITa JAESITENIbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B TIO3HAHWM XUMHUH, a TaKXkKe s OUEHKH C TO3UIUN
HKOJIOTHYECKON O€30MacHOCTH XapakTepa BIUSHUS BEUIECTB M XUMHUYECKHX
MPOLIECCOB HA OPTaHU3M YeJIOBEeKa U MPUPOAHYIO CPELyY;



pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEH 00YUaOIIUXCs: CIIOCOOHOCTH CAMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS [0 XUMUU B COOTBETCTBHUH C )KM3HECHHBIMU TOTPEOHOCTSIMU, UCTIOIB30BATh
COBpeMeHHbIE MH(DOPMAIIMOHHBIC TEXHOJIOTUH JIs MOMCKA U aHamu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HH(POPMAIIMA XUMHUYECKOTO COIePIKAHMUS;

dbopMupoBaHUE U pa3BUTHE Y O0YUYAIONINXCS ACCOIIMATUBHOTO M IOTHYECKOTO
MBIIUICHUS, HAOII0IaTEIEHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPBbIE 0OCOOCHHO
HEOOXOIMMBI, B YaCTHOCTH, TNpPH IUIAHUPOBAHUH W TIPOBEACHUH XHMHUYECKOTO
IKCIIEPUMEHTA,

BOCTIIUTaHWE Yy OOy4arommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HANPaBIEHHOCTH XUMHUH, €€ BaXXHOW pPOJIM B PEIICHWU TIOOATBHBIX MPOOJIEM
PaIMOHAIBHOTO MPHUPOIONIONB30BAHUS, TTOTIOTHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHHUs] TPUPOTHOTO PABHOBECHsS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOIIEHUS K TPUPOJE M CBOEMY 37I0POBBIO, a TaKXKe NPUOOPETEHUS OIBITA
WCTIONb30BAaHUS TOJNYYCHHBIX 3HAHWHM /ISl TPUHATHS TPAMOTHBIX pPEIICHUH B
CUTYaIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSIMH.

B yueOHOM mnaHe cpenHero o6miero oOpa3oBaHUsS TpeaMeT «XUMUs»
0a30BOr0 YpOBHS BXOJWUT B COCTaB MpeaMeTHOW obnactu «EcTecTBeHHO-HAYyYHBIE
IPEIMETBI».

OO1ee yrco 4acoB, OTBEASHHBIX ISl U3YUCHHSI XUMUH, Ha 06a30BOM ypOBHE
cpeaHero obriero oopasoBanus, cocraBiser 68 gacos: B 10 kimacce — 34 gaca (1
yac B Hezenmo), B 11 kimacce — 34 yaca (1 gac B HeJEIO).



COIEPKAHUE OBYYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYECKON XUMUH

[Ipeamer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
MOJTyYeHUH HOBBIX BEIIECTB W MaTepUaJIOB. TeopHusi CTPOCHUS OPTraHHUYECKUX
coenuHenuit A. M. ByTiepoBa, e€ ocHOBHBIE MoJI0KeHUI. CTPYKTYpHBIE (POPMYJIBI
OpraHUYeCcKuX BemecTB. [oMonorus, wu3oMepus. XHUMHUYECKass CBsI3b B
OpraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o KiaccupuKaluu OpraHMYecKux BemiecTB. HoMeHkmaTypa
OpPraHMYEeCKUX coeauHeHui (cucTeMaruyeckas) M TPHBHAIbHBIE Ha3BaHHUS
BOKHEHIINX MPECTABUTENCH KJIAaCCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YUYEHMs] BEIIECTB M HUX TMPEeBpaIllcHUM:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKUX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, MOJIEJIMPOBAaHUE MOJIEKYJl OpPraHUYECKUX BEIIECTB, HAOIIOJCHUE U
OMHUCaHUe JIEMOHCTPAIITMOHHBIX OIBITOB IO MPEBPAIEHUI0 OPTaHUYECKUX BEIECTB
pu HarpeBaHuu (MIaBjacHUe, OOyTJIUBAHUE ¥ TOPEHUE).

Yriaesonopoasl

AJKaHBI. COCTaB M CTPOCHHUE, TOMOJOTHYECKUU psia. MeraH W dTaH —
MPOCTEHUIINE TPEACTABUTEIN aJIKAaHOB. (U3WYECKHME M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelICHUS W TOPEHHUs), HAXOXKICHHE B MPHUPOJAE, IMOJIYUYCHHE U
MIPUMEHECHHE.

AJIKEHBI. COCTaB U CTPOEHHUE, TOMOJOTUYECKUN psll. DTUIICH U TIPOTHICH —
MPOCTEHIINE TPEACTABUTEIN aAJIKCHOB: (U3WYECKHE M XWMHYECKHUE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApATallid, OKHUCJICHUS U
MOJIUMEPH3ALIMH ), TIOJYyYECHUE U TPUMEHEHHE.

Ankanuensl. OyraaueH-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEHIIHE
XHMHYECKHe cBOMCTBa (peakius moiuMepusanuu). IloayueHHe CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJKUHBI. COCTaB U1 OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKHUH Psil. ALICTHIICH
— TMPOCTEUIUNA TPEJACTaBUTENb AJIKUHOB. COCTaB, CTpoeHHUE, (GUBHUYECKHE U
XHUMHYECKHE CBOMCTBA (peakiuu THAPUPOBAHUS, TaJOrCHUPOBAHMS, THAPATAIIUH,
TOpPeHHs ), TIOJyUYCHHE U TPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PU3MYECKUEe W XUMHUUYECKHE CBOWCTBA
(peakiuy raJloreHHPOBAHHUS M HUTPOBAHU), TOJyUYCHHE U PUMEHEHue. 101yoi:
cocmas, cmpoenue, usuveckue U  xumuweckue ceovicmea  (peakyuu
2ANOCCHUPOBAHUSL U HUMPOBAHUSL), NOJLyYeHue u npumernenue. TOKCHYHOCTD



apeHoB. ['‘eHeTnueckass CBS3b MEXAY YIVIEBOJOPOJaMH, NPUHAAJCKAIIMMH K
Pa3IUYHBIM KJIACCAM.

[IpupoaHble HMCTOYHUKU YIIIeBOJIOPOAOB. I[IpupoaHblii ra3 W NOMYTHBIE
HedTanbie ra3pl. HedTh u e€ mpoucxoxnenue. CrocoObl nepepabOoTKu HEPTH:
NEPEroHKa, KPEKUHT (TCPMHUUCCKUH, KaTaaUTUYCCKHii), muponu3. [IpomayKTs
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIIICHHOCTA U B ObITY. KaMeHHbIN
yroJib U MPOJIYKTHI €r0 NepepadoTKH.

OKCHepUMEHTAJIbHBIE METOAbl HM3YyYEeHMsI BEIIECTB M UX IMPEeBpallleHH:
O3HAaKOMJIEHHE C o0pa3lamMM IUIacTMacc, KaydyyKOB M PpE3HHBI, KOJUIEKIUH
«Hepte» u  «Yromp»,  MOJENMpPOBaHHME  MOJIEKYJ]  YIJIEBOIOPOAOB U
raJIor€HONPOU3BOIHBIX, IPOBE/ICHUE NPAKTUYECKON pabOThl: MOJyYEHHUE ITUIICHA

Y U3YUYEHHUE €TO CBOWCTB.

PacuéTHrle 3agaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XMMHYECKOH peakiuu (Maccel, 00BbEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA WM NMPOAYKTA PEAKIIMU IO U3BECTHBIM MaccCe,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MU IMPOAYKTOB PEAKIIHH).

Kuciopoacoaep:xamue oprannyeckKue coeJuHeHUs

[IpenenbHblE OMHOATOMHBIE CHOUPTBL. MeETaHON ©W 3TaHOJI. CTPOECHHE,
busnyeckue MW XUMHUYECKHE CBOMCTBa (peakiuu C aKTHBHBIMH MeTaJlIaMHu,
rajJJoreHOBOJIOPOJIaMH, TOPEHHE), IpPHUMEHEHHe. BoIOpoaHbBIE CBSI3U MEXIY
MOJIEKYJIAMU CIIMPTOB. JIeliCTBME METAHOJIa U 3TAHOJIA HAa OPTaHU3M YEJI0BEKA.

MHOroaToMHbI€  CHOUPTHL.  OTWIEHIJIMKOJNb W  TJIMUEPUH. CTPOECHHUE,
busznyeckue W XUMHYECKHE CBOiCTBa (B3aUMOJEHCTBHE CO  IICIOYHBIMHU
MeTaJlJlaMH, KaueCTBEHHas peakilus Ha MHOroaTOMHbIe CIUPTHI). JleicTBHe Ha
OpraHu3M 4esioBeKa. [ [puMeHeHue riuiepruHa U 3TUICHTIIUKOJIA.

deHoyl: CTPOCHHE MOJEKYJIbl, (U3MYECKHE U XUMHUUYECKHE CBOMCTBA.
Tokcuunocts enomna. [Ipumenenue denona.

Anpnerunsl U kemowsl. Dopmanpiaerun, aueTadbAETHI. CTPOECHUE,
buznyecKue U XUMHYECKHE CBOMCTBA (peakIMM OKHCIACHHS W BOCCTAaHOBJICHHS,
KaueCTBEHHBIC PEaKIIMH), TOJydYeHUE U TPUMCHEHHE.

OnHOOCHOBHBIE TIpPE/CNIbHBIE KapOOHOBBIE KHUCIOTBL. MypaBbUHas U
YKCYCHasl KMCIIOTBI: CTpOeHHE, (QU3HUYSCKHE W XHMHUYECKHE CBOWCTBA (CBOMCTBA,
o0IMe JuIst Kjiacca KHUCJIOT, PeaKiys dTepU(HUKAIMH), TOJyYCHUE U IPUMEHEHHE.
CreapuHoBasi ¥ OJICMHOBAsT KHCJIOTHI KaK MPEJICTABUTENM BBICHIUX KapOOHOBBIX
KHUCJIOT. MbLTa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBUE.

CnoxHbie 3(QuUpbl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. [maponus
CIOXKHBIX 3gupoB. XKupsl. ['naponus xupoB. [Ipumenenue xxupoB. buonornyeckas
POJIb JKUPOB.



YraeBoapl:  coctaB, Kinaccudukanms ~— yrieBogaoB  (MOHO-, JU- H
nojucaxapubl). [JI0ko3a — npocTelimii MOHOCaXapu: 0COOCHHOCTH CTPOCHUS
MOJICKYJIbI, (U3NYECKUE M XHMHYCCKHE CBOWCTBa (B3auMOJEHCTBHE C
rugpokcuaom meau(ll), okucinenne aMMuadHsIM pacTBopoMm okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOJKEHHE TIIFOKO3bI), HAXOXJICHHE B MPHPOJE, MPUMEHEHHE,
ouosoruueckas poiab. @orocunte3. OpyKTo3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemntono3a kak npupoaHbie nogumepbl. CTpoeHue KpaxMayia U
LEIUTI0I03bI.  DU3NYECKUEe W XMMHYECKHE CBOWCTBA Kpaxmaia (THIpOJIu3,
KaueCTBEHHAsI PEaKIUsA C HOJIOM).

ODKCTIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M HMX MPEBPAILLCHUIN:
MpoBeJIeHNEe, HAOII0JIEHUEe U OINMCAaHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB. TOPEHUE
CIHMPTOB, Ka4eCTBEHHBIC PEaKIMU OJHOATOMHBIX CHHPTOB (OKHCICHHE 3TaHOJIa
okcupoM Meau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJCHCTBHE TIIIMIIEPHHA C
rugpokcuom Meau(ll)), anbaernaoB (OKUCIIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) m ruapoxcumom memu(ll), B3ammoaeicTBHE Kpaxmalla C HOJOM),
MPOBEJICHNE MPAKTUIECKON PaOOThI: CBOMCTBA paCTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrnle 3agaun.

BbrunciaeHuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BELIECTBA WJIM NMPOAYKTA PEAKIIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB MU IMPOJAYKTOB PEAKIIHH).

A3o0Tcoaepxaliue OpraHnuecKue COeJUHEHNUS.

AMHMHOKHUCIIOTHI Kak aM(OTepHbIe opraHnueckue coeauHeHus. dOuznyeckue
U XMMHUYECKHE CBOMCTBA aMMHOKHCIOT (Ha mpHMepe TiuiHa). buonormueckoe
3HaYeHHUE aMHUHOKHCIIOT. [lenTuapl.

benku kak NOpuUpOJHBIE BBICOKOMOJEKYIISIpHbIE coeauHeHus. IlepBuuHasd,
BTOPUYHAS M TPETUYHAs CTPYKTypa OeIKoB. XHMHYECKHE CBOWCTBa OEJIKOB:
TUAPOJIN3, ICHATypalus, KaYeCTBEHHbIC PEAKIIUU Ha OEITKHU.

OKCIIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M MX MPEBPAILLCHUIN:
HaOJII0/ICHUE U ONMCAaHKME JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYpaIys OEJIKOB MpU
HarpeBaHUH, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKy I pHBbIEC COCAMHEHUS

OCHOBHBIE TOHSTUS XMUMHUU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALINU, CPEAHSISA MOJIEKYISIpHAs
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCOUHEHUNA —
MOJIUMEPU3ALIUSA U TTIOJIMKOHICHCAS.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M MX MPEBPAILLCHUN:
O3HAKOMJICHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcc,
Kay4yKOB.

MexnpeaAMEeTHbIE CBA3U.



Peanuzanust MeXIpPEeIMETHBIX CBS3€H MPU M3yYCHUH OPTAaHMYCCKOW XMMHH B
10 xmacce oOCymIeCTBISETCS 4Yepe3 HCIOIb30BaHUE KakK OOIIMX €CTeCTBEHHO-
HAyYHBIX MOHSATHH, TaK W TOHSITHH, SBJISIOMIUXCS CUCTEMHBIMH JUIS OTICITBHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIHUKIIA.

OO1mume ecTeCTBEHHO-HAYYHBIC TTOHATHUS . SBJICHUE, HAYIHBIA (haKT, THIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccu(UKamms, MepruoJUIHOCTh, HAOIIOICHNUE,
U3MEpEeHHeE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

dwuszuka: Marepusi, DHEprusi, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE
BEIECTBA, (PU3UYCCKUE BETMYUHBI U ¢TMHHITBI UX H3MEPCHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OPraHHU3ME,
¢dorocuHTEe3, OMOJIOTMYECKH AaKTHBHBIC BelecTBa (OCNKM, YIJIEBOIBI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MUHEpasbl, TOPHBIE TTOPOJBI, TOJE3HbIE UCKOMAaeMbIe, TOILINBO,
peCypCHI.

TexHOMOTUA: TMHIIEBBIE MPOMYKTHI, OCHOBBI PAIlMOHAJIBHOTO IHTAHHS,
MOIOIIIME CPECTBA, JEKAPCTBEHHBIE U KOCMETHYECKHE MpernapaThl, MaTepruaibl U3
HUCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckre OCHOBbI XUMHUU

XUMHAYECKUM dJIeMEHT. AToM. Sapo aroma, H30TONBIL. DJIEKTPOHHAs
000J10YKa. DHEPreTHYeCKre ypOBHH, MOJYpPOBHH. ATOMHBIE opOuTand, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeesieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TMEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAITUS aTOMOB.

ITepuonnueckuii 3akoH u llepuoanueckas cucremMa XUMHUYECKUX JIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [leprmoanmdeckoil cucTemsl
xuMuyeckux sneMeHToB J[. M. MennmeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHUS CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOXKHBIX BEIIECTB [0 TpymnnaM M TEpHOJaM.
3HaYEHHE NEPUOJUYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHIbBl XUMHYECKOW CBA3U
(KoBaJICHTHAsI HEMOJIApHAs WM TOJspHAs, WOHHAs, MeTaIMdeckas). MeXaHU3MBbI
0o0pa3oBaHMs KOBAJICHTHOM XMMHYECKOH CBs3d (OOMEHHBIH U  JOHOPHO-
aKenTopHeIi). Bogopomnas cBs3b. BalleHTHOCTh. DIIEKTPOOTPHIIATEIHLHOCTb.
CreneHb okuciieHus. OHBI. KaTHOHBI 1 aHUOHBI.



BemectBa  MOJIEKYJISIpHOTO WM HEMOJIEKYJSIPHOTO  CTPOCHUA.  3aKOH
MOCTOSHCTBA COCTaBa BEUIESCTBA. THUIBI KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTD
CBOICTBA BEUIECTB OT TUIA KPUCTAIIINUECKON PELIETKHU.

[TonsaTue o aucnepcHbIX cucteMax. VICTUHHBIE M KOJUJIOMJHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIlIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHCHUMH. Homenkmartypa
HEOpPraHMYECKUX BellecTB. ['eHeTMdeckass CBSI3b HEOPraHUYECKUX BEIIECTB,
MPUHAJICKAITUX K PA3]ITUYHBIM KJIaccaM.

Xumudeckass  peakuus. Krmaccudukanwss XUMHUYECKUX  peakiuil B
HEOPraHUYECKOW U OPraHWYECKOW XMMHHU. 3aKOH COXPAHEHUS MAacChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPAILECHUS SHEPTUU ITPU XUMUUECKUX PEAKIIUSX.

CKopocTh peakiu, e€ 3aBUCUMOCTh OT paznuyHbIX (pakTopoB. OOpaTuMbIe
peakuur. XuUMHYECKOe paBHOBecue. DaKTOphl, BIUAIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

DnekTpoauTnyeckas auccornuanus. CuibHbBIE U caadbie IeKTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTpaibHas, IIEJI0YHAS.

OKUCIUTENIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCTIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M HUX MPEBPAILLCHUN:
neMoHcTpanusa Taommi «Ilepuoaudeckast cucrema xuMuueckux siaementos . U.
MeHnneneeBa», u3ydeHUE MOJEeH KPUCTAUTMYECKUX PEHIETOK, HaOIIoJeHUE U
OIMKCaHUE JEMOHCTPAIIMOHHBIX U Ja00PAaTOPHBIX OIMBITOB (pa3aoKeHUE MEPOKCHIA
BOJIOpPO/ia B MPUCYTCTBUU KAaTAJIM3aTOPa, ONMPEAEICHUE CPEIbl PACTBOPOB BEILIECTB
C TMOMOIIBI0 YHHBEPCAIbHOIO WMHIMKATOPA, pEeakIHh HOHHOTO OOMEHa),
MPOBEJICHNE MPAKTUUECKON paboThl «BiusHUE pa3IuuHbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKOU PEAKIIUU».

PacuétHrle 3agaun.

Pacu€éTtel 1O ypaBHEHMSIM XMMHUYECKHX pEaKklHii, B TOM YHCIE
TEPMOXUMHUYECKHE PACUEThI, PACUEThl C HCIOJIL30BAHUEM IOHATHUS «MaccoBas
JIOJIST BEIIIECTBA».

Heopranuuyeckass XuMust

Hemerannel. Ilonoxxkenue HemetamioB B llepuoguueckord  cucteMe
xumudeckux asiemeHtoB JI. M. MennueneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnveckre CBOWCTBA HEMETAUIOB. AJLIOTpONHsS HeMeTauioB (Ha mpuMepe
KHCI0poJa, cepsl, hocdopa u yrieposa).

XHUMHUYECKUE CBOMCTBA BaKHEHMIIUX HEMETA/UIOB (rajloreHOB, CEPbI, a30Ta,
dochopa, yraepoma WM KpeMHHS) M HUX  coeaMHEHHMH  (OKCHJIOB,
KHCJIOPOICOACPIKAIIMX KUCIOT, BOJAOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXKHENIIIUX HEMETAIIOB U UX COCTUHEHUI.



Meramnbl. [lonoxenne meraiuioB B llepuoamyeckor cucteMe XMMHUYECKHX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS JICKTPOHHBIX 000JOYEK
atoMoB MeTauioB. OOmue usndeckue cpoiicTBa MeTamuioB. CriiaBbl METaJJIOB.
DIJIEKTPOXUMUUECKUI PsiJl HAPSHKEHUN METAIIIOB.

XUMUYECKHE CBOMCTBA Ba)KHEUIIMX MeTa/UIOB (HATpWi, Kajauil, KaJbIIWH,
MarHui, aJFlOMHUHHAN, IIUHK, XPOM, XKeJIe30, MEJIb) ¥ UX COCAMHECHHUH.

OO6mue crnocoObl MojydeHus: MeTauioB. IIprMeHeHre MeTauioB B OBITY U
TEeXHHKE.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHS BEIIECTB M MX MPEBPAILCHUIN:
M3YUYeHHUE KOJUICKIIMU «MeTaibl U CIUIaBBI», OOpa3Il0B HEMETAJIOB, peIIeHUe
AKCTIIEPUMEHTAIBHBIX 3a/1a4, HaOJIOJIEHWEe W OIHCAaHHWE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOAEHCTBHE THIPOKCHIA AJFOMHHHS C PacTBOPaMHU
KHCJIOT | IIEJI0YeH, KaueCTBEHHBIEC PEaKIMK Ha KATHOHBI METAJIJIOB).

PacuétHrlie 3agaun.

Pacuétel Maccel BelecTBa WM 00bEMa T'a30B MO U3BECTHOMY KOJIHUYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 Y4YacTBYIONIMX B PEaKIMU BEIIECTB,
pacuétel Macchl (00bEMa, KOJIMYECTBA BEIICCTBA) MPOAYKTOB PEaKIMH, €CIIA OHO
W3 BELIECTB UMEET IIPUMECH.

XUMHSA H )KU3Hb

Ponp xumMuu B 0O€Cni€eYEeHUN SKOJIOTHYECKOM, IHEPreTUYECKON M TMHUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBI. [loHATHE O HAyYHBIX METOAaX MO3HAHUS
BELIECTB U XUMHUYECKUX PEAKIIUH.

[IpeacraBnenuss 00 OOMMX HAYYHBIX NOPHUHIUIIAX  TPOMBIIIIEHHOTO
MOJIYYCHUS BAXKHEUIIINX BEIIECTB.

YenoBek B MHpPE BEIIECTB M MATEPUANIOB. BAXKHEHUILIHWE CTPOUTEIBHBIC
MaTepUuayibl, KOHCTPYKUMOHHBICE MATEpPUANIbl, KpPAaCKH, CTEKJIO, KEpaMUKa,
MaTepUaNIbl JJI BJCKTPOHUKH, HAHOMATEPHUAJIbl, OPTaHUYECKUE U MUHEPAIIbHBIC
yI0OpeHus.

XuMHsL ¥ 3I0pOBbE 4YEJIOBEKA: IPAaBWJIA MCIIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MAaCHOTO WCIOIB30BaHUS MpPenapaToB OBITOBOM XUMUU
B IOBCEIHEBHOM KU3HU.

MexIpeIMETHBIE CBS3H.

Peanuzanus  MEXNOpeIMETHBIX  CBA3€H MNpU  HW3YyUYeHHH  oOOmed u
HeoOpraHndeckon xumuu B 11 kiacce OCyIEeCTBISIETCS Yepe3 MCIOJIb30BaHUE KaK
OOIIUX €CTECTBCHHO-HAYYHBIX TMOHATHM, TaK ¥ TOHSTUH, SBISIONIUXCS
CUCTEMHBIMH JJIS1 OTJICJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIC TMOHATHS. HAay4HbIA (haKkT, THUIOTE3a, 3aKOH,
TEOpHs, aHajau3, CHUHTE3, Kiaccuukamus, TMEepUOAUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, SBJICHHUE.



®dwusuka: MaTepusi, YJHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, MOH,
U30TOII, PaJIMOAKTUBHOCTH, MOJIEKYJIa, SHEPTETUICCKUI yPOBEHB, BEIIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIeCTBa, (pU3MUECKHe BEIWYMHBI U CTUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHusM, JKocucTema, Ouochepa, Makpo- WU
MUKPOIJIEMEHTHI, BATAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TOPOJBI, TOJE3HbIE NCKOMaeMbIe, TOTLIINBO,
pecypchl.

TexHomorusi: XuMU4ecKasi MPOMBIIIICHHOCTh, METATYPTHs, MPOU3BOICTBO
CTPOWTEIBHBIX MAaTEpPHaliOB, CEIhCKOXO3WCTBEHHOE MPOU3BOJICTBO, MHIIEBAs
MPOMBIIIUICHHOCTh,  (papMareBTUYecKasi  MPOMBIINUICHHOCTh,  IPOU3BOJCTBO
KOCMETHUYECKAX TIpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHalloB,
AJIEKTPOHHAS MPOMBIIIJICHHOCTh, HAHOTEXHOJIOTHH.



IIJTAHUAPYEMBIE PE3VJIBTATHI OCBOEHHMSA ITPOI'PAMMEI 110 XUMKWN
HA BA30OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHMS
O0yYaroIIUMHUCS TPOTPaMM  CpeaHero oOmero o0pa3oBaHUs (JIMYHOCTHBIM,
METaNpeIMETHBIM W MPEeIMETHBIM). HaydHO-MeTOaMuecKoil OCHOBOM  Jyis
pa3pabOTKH TUIAaHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS MPOTPAMM CpPEIHEro OOIIeTo
00pa30BaHus ABISIETCS] CUCTEMHO-JEATEIbHOCTHBINA MOAXO/I.

B cooTBeTCTBUHM € CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIEYIOINE COCTABISAIOLINE!

OCO3HAHHE OO0YYaIOIUMUCS POCCUUCKONW TPaKJAHCKOM HWIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOOIIPEIEIICHHUIO;

HaJIM4Kie MOTUBAILMU K 00yUEHHIO;

1eJIeHaNpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEkKIAEHUHN JIMUYHOCTH Ha OCHOBE
KJIFOUEBBIX 1IEHHOCTEN U UCTOPUYECKUX TPaJULIUi 0a30BOM HAYKU XUMMHH,

TOTOBHOCTh W CIIOCOOHOCTH OOY4YarOIIMXCSI PYKOBOJCTBOBAaTHCS B CBOEH
JEeSTENbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, TMPUCYIIUMH LEJIOCTHON
CUCTEME XMMHUYECKOT0 00pa30oBaHus;

HaJIM4YKe MPaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYphbl U CHOCOOHOCTHU CTAaBUTh
LEIN U CTPOUTH KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpeAMeTa «XHUMHS» JOCTHTaloTCs B
€AMHCTBE Y4YeOHOH M BOCHUTATEIBHOM JEATENHHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HaeaJaMUd POCCUUCKOro TPa)KIAaHCKOro OOIIECTBa, NMPUHATHIMU B OOIIECTBE
HOpMaMH W  TpaBWIAMH  TOBEJEHUS,  CHOCOOCTBYIONIMMH  IpoOIEeccam
CaMOIO3HAaHMs, CaMOpPa3BUTUS W HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaromuxcs.

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MpeaMmeTa «XHUMHUS»  OTpaxaroT
c(OpMHUPOBAHHOCTh OTbITA TO3HABATEIBHON M MPAKTHUECKOW JEATETbHOCTH
oOy4Yaromuxcs Mo peaanu3aluy MPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIE B
YacTH:

1) rpaKIaHCKOT0 BOCIUTAHUS:

OCO3HAHMS 00YYarOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00SI3aHHOCTEH,
yBa)KEHUsI K 3aKOHY U IIPABOMOPSAKY;

MPEACTaBICHUS O COLMAJIBHBIX HOpPMax M NpaBUiIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJJIEKTHBE,



TOTOBHOCTH K COBMECTHOH TBOPYECKOW JEATECIBLHOCTH TIPU CO3JIaHUH
y4eOHBIX MPOCKTOB, PEIICHUH YYEOHBIX M IO3HABATCIBHBIX 3aJ1a4, BBIMOJIHCHUHU
XHUMHYECKUX SKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMCEPCHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIHM3E PA3IMYHBIX BUIOB YICOHOH JACATCIBHOCTH;

2) NaTPUOTHYECKOTO0 BOCTIMTAHUSA:

IIEHHOCTHOTO OTHOIICHHS K MCTOPUYCCKOMY HM HAyYHOMY HACIICIUIO
OTE€YECTBEHHOM XUMMUH;

YBOXCHHUS K MPOIECCY TBOpUYECTBA B 00JACTH TEOPHH W IPAKTHYECKOTO
MPUMEHEHHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTMIKCHHS HAayKH €CTh pPe3yJbTaT
JUINTETLHBIX ~ HAOJIOJCHHWH, KPOIOTJIMBBIX  JKCIIEPUMEHTAIBHBIX  ITOWCKOB,
TIOCTOSIHHOTO TPY/la YUYEHBIX U NMPAKTUKOB,

WHTEpeCa M II03HABATEIBHBIX MOTHBOB B TIOJYYCHHH M ITOCJICAYIOIIEM
aHanu3e WHQOpPMAIUU O MEePEeAOBBIX JOCTHKCHHIX COBPEMEHHOW OTECYCCTBEHHOM
XHMWH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBEICHHS,

CIIOCOOHOCTH OIICHUBATh CHTYAIlUH, CBA3aHHBIC C XUMUYCCKUMHU SBIICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE
HOPMBI ¥ IICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJACHUE M TOCTYIKH CBOUX TOBApHILNCH C
MO3UIIMK HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHWE ITOCJIEICTBHH 3THX
MOCTYITKOB;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbSI:

MOHMUMAaHUsl IIEHHOCTEH 370poBOro W  0Oe30MacHOro o0pasza JKH3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHHUS K COOCTBEHHOMY (H3MUYECKOMY H
TICUXUYECKOMY 3JI0POBBIO;

coOoIcHUsT TIpaBWJI OE€30IMacHOr0 OOpallleHus C BEHIECTBAMU B OBITY,
MTOBCETHEBHOM JKU3HHU M B TPYAOBOM JCATEIHLHOCTH;

MOHWUMAHUS IIEHHOCTH TIPaBWI HHIWBHAYAIbHOTO M  KOJJICKTHBHOTO
0€301acHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 37J0POBBIO M JKU3HH JIIOJICH;

OCO3HAHUS TIOCJICACTBUNA W HEMPHUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
aJIKOTOJIs1, HAPKOTHKOB, KYPEHHS);

5) Tpy/10BOT0 BOCIIATAHMS :

KOMMYHUKATHBHOM  KOMIICTCHTHOCTH B y4eOHO-HCCIICOBATEIIbCKOM
JCATEIBHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W JAPYIHMX BHJAX
NCSATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYaCTHE B PCIICHHHM TPAKTHYCCKUX 3a1ad
COLMaIbHOM HaMpaBICHHOCTH (B paMKax CBOEro Kijacca, IKOJbI);



MHTEpeca K MPaKTHYECKOMY M3YUYCHHIO MPOQECCHil pa3IMdHOrO pojia, B TOM
YrcIie Ha OCHOBE MPUMEHEHHUS MTPEIMETHBIX 3HAHUHN TI0 XUMHH;

YBKEHUS K TPYAY, JTIOASM TPyJa U pe3ylibTataM TPYAOBOH NESITeIbHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBHIYaJbHOH TpaeKTOpUHU
oOpaszoBanus, Oyaymied mpodeccuu W peaausaldd COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpedHOCTeH 001IeCTBa,;

6) 3K0JI0rH4€eCcKOro BOCIIUTAHUSA:

OKOJIOTUYECKH IIeTIECO00pPa3HOTO OTHOUICHHsI K TPHUPOJE, KaK HCTOYHUKY
CYIIIECTBOBAaHHUS KU3HU Ha 3eMIie;

MOHUMAaHUs TIO0ATBHOTO XapakTepa SKOJIOTHYECKHX TMpoOIeM, BIUSHUS
HYKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TIPUPOTHON U COLUATBLHOU CPEIBI;

OCO3HAaHUS HEOOXOTUMOCTH WCIOIB30BAHUS JOCTHIKCHHA XAMHUU IS
peleHus] BOMPOCOB PAIIMOHAITBHOTO TPUPOIOTIONB30BAHMS,

aAKTUBHOTO HEMPUATUS JEHCTBUHM, TPUHOCIIIUX Bped OKpYKaromei
NPUPOJTHOW Cpesie, YMEHHs MPOTHO3UPOBATH HEOIATONMPHUSITHBIE DKOJIOTUYESCKHUE
MOCTIEICTBUS MTPEANPUHIUMAEMBIX JTEHCTBUH U MPEAOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO SKOJIOTHUECKOTO MBIIICHHUS, SKOJOTHIECKON KYIbTYPHI,
OTIbITA AESITeTbHOCTH IKOJIOTHUYECKOM HaIpaBIEHHOCTH, YMEHUS
PYKOBOJACTBOBAaThCS MMH B TIO3HABATEIbHOW, KOMMYHHUKATHUBHOW M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TIPOTHBOCTOSITH HJCOJIOTHUHU
xemogoouu,

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI

c(OPMUPOBAHHOCTA MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHsI HAYKH U OOIIECTBEHHOM MPAKTUKH;

MOHUMaHHUs CHNeNUUKA XUMHUU KaK HayKd, OCO3HaHHS €€ pold B
GbOopMUPOBaHUN PAIMOHATHHOTO HAYYHOTO MBIIIJICHHSI, CO3/JaHUU IEJIOCTHOTO
MPEJCTaBICHUS 00 OKPYXKAIOIIeM MHpE Kak O €AMHCTBE MPUPOJBI M YEJIOBEKa, B
MO3HAHUHM TIPUPOJTHBIX 3aKOHOMEPHOCTEH W pelIeHHH TMpoOJieM COXpaHCHHs
MPUPOTHOTO PAaBHOBECHS,

yOexaAEHHOCTH B 0COOOM 3HAYMMOCTM XUMHUU JUIsI  COBPEMEHHOM
MUBWIM3AIMHA. B €€ TYMaHHUCTHYECKON HANpaBICHHOCTH W BaXHOW pOJH B
CO3/IaHUU HOBOHM 0a3bl MaTepHAIbHON KYJIbTYPHI, PEHICHUH TJI00ATBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, PHEPTETUYCCKOM, MHILEBON 1
DKOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, OOECIICYCHHH YCIOBHM
YCIIEIITHOTO TpyJda H OKOJOTHMYECKH KOMMOPTHOW JKM3HM KaXKAOTO diIEHa
o0111eCTBA;

€CTECTBCHHO-HAYYHOH TIpaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJIOB
MO3HAHMsI, UCTIOJE3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTH HUCIOIb30BaTh



noJiy4aemble 3HAHMS JIJISl aHAIKM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHUM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C LEIbI0 TOJy4YEeHHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCHOJB30BaTh XWUMHMYECKUE 3HAHMS s
pelieHus NpooJieM B peajbHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K IO3HAHUIO U UCCIIEA0BATENIBCKOM NEATEIbHOCTH,

TOTOBHOCTM W  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa3oBaHUI0, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAaHUU IO XUMHUHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTAM TpyJla B pa3iIuyYHbIX chepax MpoeccuoHaIbHON
TSI TENbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yabTaThl OCBOCHUS YYEOHOTO mpeameTa «XUMHsS» Ha
YPOBHE CpeJIHEeT0 00111ero 00pa3oBaHus BKIOYAOT:

3HAYMMBIC  JJIA dbopmMupoBaHus MHUPOBO33PEHUS oOy4Jaromuxcs
MEXKIUCIUIUTMHAPHBIE (MEKIIpeIMEeTHbIE) OOIICHAYYHBIEC TOHSATHS, OTPaKaroIIne
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHenuuKy MeTOJ0B IO3HAHMUS,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HaykaX (Marepwusi, BEIIECTBO, SHEPIHs, SBJICHHUE,
MpOIIeCC, CUCTeMa, Hay4YHbIM (akT, MIPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, UCCIIeA0BaHNe, HAOIIOCHHE, H3MEPCHHE, SIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIC AeHCTBUS (IO3HABATEIbHbIC, KOMMYHHUKATHBHBIE,

pETYJISTHBHEIC), oOecreynBaoIme dbopmupoBaHue G yHKIHOHATBHOM
IPaMOTHOCTH U COI[MATILHOM KOMITIETEHIIMHN 00Yy4aromuXcs;
CIIOCOOHOCTb oOyuarommxcs UCII0JIB30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAJIbHBIC yueOHBIE
NEUCTBHUS B TTIO3HABATEILHON U COIIMATILHOM MIPAKTUKE.

MeranpeaMeTHble pe3yiabTaTbl OTPAXalOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIBHBIMH, KOMMYHUKATHUBHBIMU U  PETYJIATUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMo3HABaTeJbHbIMH
JelCTBUSIMMU .

1) 6a30Bble JOTrHYECKHE TeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIHMPOBATH M AKTyallM3UPOBaTh  MpobJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIH JEITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JTOCTUKEHUS, COOTHOCUTH PE3YJbTATHI IEATEIBHOCTH C NTOCTABICHHBIMU LETSIMU;

WCTIOJIb30BAaTh MPU OCBOCHUHU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICNIATh XAPAKTEPHBIC NMPU3HAKUA TOHSITUW W YCTAHABIMBATh WX B3aWMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUS OTJEIbHBIX (PaKTOB U
SIBJICHUM,

BBHIOMpATh OCHOBAaHUSI W KPUTEPUU I KiIacCU(HUKalMK BEIIECTB U
XUMUYECKUX PEaKIU;

yCTaHABIIMBAaTh TMPUYUHHO-CIIEJCTBEHHBIE CBS3M MEXAY HM3y4aeMbIMU
SIBJIEHUSIMU,

CTPOWTH JIOTUYCCKUE pacCyxaeHus (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHaJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IMPOTHBOPEUYHS B PacCMaTPUBACMBIX
SBJICHUSAX, (DOPMYJIUPOBATH BHIBOIBI U 3aKITFOUCHUS;

MPUMEHATH B MPOLIECCE MO3HAHUSA, UCIIOIb3YEMbIE B XUMUU CUMBOJNYECKUE
(3HAKOBBIE) MOJICIIH, ITPEOOPA30BHIBATH MO/ICIbHBIC MPEACTABICHUS — XUMHUYECCKHIT
3HaK (CMMBOJI) DJJEMCHTa, XHMHYecKas (opMylia, ypaBHEHHE XHUMHUYECKOMH
peakiuu — TpPU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
MIPUMEHSITh Ha3BaHHBIE MOJICJIbHBIC MPECTABICHUS JJIsI BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKITUM.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE TeiiCTBUS:

BJIAJIETh OCHOBAMHM METOJIOB HAYYHOTO MO3HAHUA BEUIECTB M XUMUUYECKHUX
peaxkiuu;

dhopMyIUpOBATH IS U 33J1a4d UCCIICIOBAHUS, UCIIOIL30BaTh TOCTABICHHbBIC
U CaMOCTOSITEIbHO CGhOPMYJIMPOBAHHBIC BOIMPOCHI B KauyeCTBe HMHCTPYMEHTA
MO3HAHUS ¥ OCHOBBI Il (DOPMUPOBAHMS THIOTE3BI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U TPOBEICHUSA
YUCHHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMs HAOJIOAATh 3a XOJI0M
MpoIiecca, CaMOCTOSATENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJACIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUUECKOW HCCIEeNOBATENbCKOM W MPOEKTHOM
NESATeTbHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY
MIOMCKY METOJOB pEIICHUs NPAKTUYECKUX 3a7ad, MPUMEHEHUIO Pa3INYHBbIX
METOJ0B ITIO3HAHUS.

3) padora ¢ uHpopManueii:

OPHCHTHPOBATBHCS B PA3JIMUYHBIX HCTOYHUKAX HHPopMmanuu (HaydHO-
MOMYJISIpHAsT JUTEepaTypa XUMUUYECKOTO COJICpXKaHUs, CIPaBOYHBIE IMOCOOUS,
pecypebl MHTepHeTa), aHaIM3upoBaTh MH(OPMALIMIO Pa3IHYHBIX BHIOB U (GOpM
MpEJICTaBIICHUS, KPUTUYECKHU OILICHUBATh eé JIOCTOBEPHOCTH u
HETIPOTUBOPEYUBOCTH;



dhopMyIMpOBaTh 3aMPOCHl U MPUMEHSTh Pa3IUYHbIE METOJbI IIPHU IOUCKE U
orbope wuHpOpMaIMK, HEOOXOAUMON JIS BBINOJHEHUS YYEOHBIX 3ajad
OIIPEAECIEHHOIO TUIIA,

MpuoOpeTaTh OMNBIT HCMOJIB30BaHUA HHGOPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUM U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpATh  ONTHUMaJbHYIO  (GOpMy  TpEACTaBICHUS
uHbopmaliuu (cxemsl, rpaduKH, JUarpaMMbl, TaOIHIIBI, PUCYHKH U JAPYTHE);

WCIIOJB30BaTh HAY4YHBIM S3bIK B KadyeCTBE CpeAcTBa Ipu pabore ¢
XHUMHAYECKON HH(pOpMaIMel: NPUMEHATh MEKIpeaMeTHble ((pusuueckue u
MaTeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (HOPMYJIbI, a0OpeBUATYPhI, HOMCHKIIATYPY;

WCIIOJB30BaTh U TPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHE CPEJCTBA
HarasIHOCTH.

OBJajieHMe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHY IECTBUAMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYXAaeMOM TEMbI B X0/l Auajora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  HjeH, (GOPMYJIUPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEJIBHO BBITIOJIHEHUS MPEIJIOKEHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTALIMEN PE3YyJbTAaTOB ITO3HABATEIILHOW JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WA COBMECTHO CO CBEPCTHUKAMM IPU BBINIOJIHEHUHU
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOU pabOThl MO HCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, pealu3aiii y4eOHOro MPOeKTa U (POPMYITUPOBATH BHIBOJIBI
[0 pe3ysibTaraM MPOBEAEHHBIX HCCIEHOBAHUM MYTEM COTJIACOBAHUS TMO3UIUNA B
X0J1e 00CYXJIeHHUSI U 0OMEHA MHEHUSIMH.

OBJ1aieHMe YHHBEPCAJbHBIMU PEryJATUBHBIMHY 1€ HCTBUAMMU

CaMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBIATh CBOK IMO3HABATEIBHYIO
NESATEIbHOCTh, OIpeneysss €€ UeJd W 3aJadyd, KOHTPOJIHUPOBAaTh U IO MEpE
HEOOXOJUMOCTH KOPPEKTHPOBATh MpeIaracMblii  aJIrOpuT™M JNEUCTBUN TIpHU
BBITIOJTHEHUM Y4YeOHBIX M HCCIEOBATEJIbCKUX 3aj7ad, BbIOMpaTh Haumbosee
3 PeKkTUBHBIN C€MOCOO0 HUX peleHus ¢ Y4ETOM MOJyYeHHUST HOBBIX 3HAHHH O
BELIECTBAX U XUMUYECKUX PEAKIHUSIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEU JAEATEIBHOCTA HA OCHOBE CaMOaHaIu3a
U CAaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KJIACC

IIpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckass XUMUA»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpPA, POJIM XUMHU B TIO3HAHUU SIBICHUU



npuposibl, B  (GOPMUPOBAHUM  MBIIUICHUS W KYJbTYpPbl JIMYHOCTH, €&
(YHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHHs IPAKTUYECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U MPHUPOIHOMN
cpene;

BIAJICHUE  CHCTEMON  XUMHUYECKMX  3HAaHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TMOHATHSA (XMMHYCCKUH JJIEMEHT, aTOM, JJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BAJIGHTHOCTb, JJIEKTPOOTPULIATETbHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi (opmyia (pa3BEépHyTas M COKpamEHHAs), MOJb, MOJISIpHas
Macca, MOJIApHBIA 00BEM, YIJIEpOAHBIM CKeleT, (QyHKIHMOHAJbHAS TPYIIIa,
pazuKal, U30Mepus, U30MEPbl, TOMOJIOTUUECCKUN Psiji, TOMOJIOTH, YTJIEBOAOPOIHI,
KHCIIOPOJ, U a30TCOoJIepKalllie COEIUHEHHsS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COCTUHEHU); TEOPUU U 3aKOHBI (TEOpHs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiaepoBa, 3aKOH COXpaHCHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHHU, MHUPOBO33PEHUECKUE 3HAHUS,
JeXKalMe B OCHOBE TMOHUMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XHUMHYECKHUX
SABJICHUHN, (HAKTOJIOTHYECKHE CBEICHHUS O CBOMCTBaxX, COCTaBe, IOJYyYCHUU U
0€30MacHOM HCIIOJB30BaHUN BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUUECKOM JeATETLHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBJIATh XapaKTEepPHbIC MPU3HAKU TOHSITHUH,
YCTaHaBJIMBaTh WX B3aUMOCBSI3b, HUCIOJIB30BAaTh COOTBETCTBYIOIIUE MOHSATUS MPU
OMHMCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OPTraHUYECKUX COCTMHEHUH;

c(hOpMUPOBAHHOCTh YMEHHUM HCIOJB30BATh XUMUUYECKYI) CHMBOJIMKY JIJIsI
COCTaBJICHHMS MOJICKYJISAPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHON)
dbopMysl OpraHMYECKMX BEIIECTB MW YPaBHCHHH XUMHUYECKUX PEaKIIHi,
M3TOTaBJIUBaTh MOJIEIN MOJEKYJ OPTaHMYECKHX BEIIECTB JJIs WILTIOCTPAIlUUd HMX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh HU3YUCHHBIX
OpraHWYeCKUX BEIIECTB 10 MX COCTaBy U CTPOCHUIO K OMNpeaeaéHHOMY
KJaccy/rpymnmne coeauHeHU (YriieBOIOPOJbI, KHCIOPOJI U a30TCOACpIKaIlue
COCJMHECHHS, BBICOKOMOJICKYJISIDHBIC COCJIMHEHHUSA), JaBaTh HMM Ha3BaHHS I10
cucremarndeckoir Homenkiaarype (IUPAC), a Takke NPUBOANUTH TPUBHAIBHBIC
HA3BaHUS OTJACIbHBIX OPraHMYCCKUX BEIIECTB (ITHIICH, IPOIWIICH, alleTHIICH,
STUJICHTJIUKOJIb, TIUIEpPUH, (peHois, (popManmpaeruy, aneTaibleruja, MypaBbHHas
KHCJIOTA, YKCYCHasl KUCJIO0Ta, OJICMHOBAsI KUCIOTA, CTEAPUHOBAS KUCIIOTA, TJII0KO032,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(hOPMUPOBAHHOCTb YMEHHS OMPEACNSITh BUJIBI XUMHUYECKOM CBS3HM B
OpPraHUYCCKUX COCIUHEHUAX (OJMHAPHBIC U KPATHBIC);



cOpPMHPOBAHHOCTh YMCHHUS TPUMEHATH IIOJOKEHUS TEOPHUH CTPOCHUS
opranudeckux BemectB A. M. bytiepoBa 1 00bSICHEHHS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa M CTPOCHMS, 3aKOH COXPAaHCHHUS MAaCChl BEIIECTB;

cOpMHPOBAHHOCTh ~ YMEHHMHA  XapaKTEPU30BaTh  COCTaB, CTPOCHHE,
(dU3MYeCKUEe W XUMHUYECKHE CBOWCTBA THUITMYHBIX MPEACTABUTEIICH Pa3IUYHBIX
KJIACCOB OPraHMYECKUX BellecTB (METaH, 3TaH, JTWUJICH, MPOIMIICH, alleTHIICH,
Oyramuen-1,3, metwnOyranuen-1,3, OGeH30J, METaHOJ, STaHOJ, STUJICHIJIUKOJb,
TJIMIEepUH, (EHOJI, aleTalbIerua, MypaBbUHAs M YKCYCHas KHCIIOTBHI, TJIFOKO03a,
KpaxmaJl, [eJUTi0103a, aMUHOYKCYCHAsI KUCJI0Ta), WLTIOCTPUPOBATh TCHETUYCCKYIO
CBS3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIMHA C
WCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYT,

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPH30BATh UCTOYHUKH YTJIEBOIOPOTHOTO
celpbsi  (HedTh, MNPUPOAHBIA Ta3, Yyrojib), CHOCOOBI HX TMEepPepadOTKH |
MIPAKTUICCKOE TIPUMEHEHHE MMPOTYKTOB MepepabOTKH;

c(OpMHPOBAHHOCTh YMEHHUW TIPOBOAWTH BBIYUCICHHUS 110 XUMHUYECKHM
ypaBHEeHUsM (Macchl, 00bEMa, KOJIMYECTBA HMCXOIHOIO BEINECTBA WM IPOJYKTa
peakuu IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJIHOTO M3 HCXOIHBIX
BEIIECTB WUJIH MPOTYKTOB PEAKIIUN);

c(OpMHPOBAHHOCTh YMCHHMH BIAJETh CHUCTEMOW 3HAHMK 00 OCHOBHBIX
METOJ/IaX HAYYHOTO IMO3HAHUs, UCTIOJIb3YEMbIX B XUMUHU TIPH U3yUYCHUHU BEIIECTB U
XHUMHYECKUX sABJACHUH (HaOr0CHHEe, H3MEPEHHE, SKCIIEPUMEHT, MOJICITMPOBAHHE),
WCIIOJIB30BaTh CHUCTEMHBIC XUMHYCCKHE 3HAHUSA JUIS TIPUHATHS pEIICHUH B
KOHKPETHBIX JKHU3HCHHBIX CHTYyaIlUsAX, CBS3aHHBIX C BEIIECTBAMH H HX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIOIaTh TIPaBUIIa MOJIb30BAHUS XHMHYECKOM
MOCyJIoOM M JabOpaTOPHBIM OOOpPYIAOBaHHEM, a TAaKXKE IpaBHia OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUHM C MHCTPYKIIUSIMH I10 BBITIOJIHCHHUIO JIA0OPAaTOPHBIX
XUMHUYECKUX ONBITOB,

c(OPMHPOBAHHOCTh YMCHHH TUIAHUPOBATh W BBHINOJHATh XUMHUYCCKUU
SKCIEpUMEHT (MpeBpalleHnss OPraHMYECKHUX BEIIECTB IPH HarPEBaHUH, MOJTyUYCHHE
STWIICHA M W3YYEHHE €ro CBOWCTB, KA4YCCTBEHHBIC PEAKIUU OPTraHUYCCKUX
BEIIECTB, JCHATypalus OCIKOB NPH HArpeBaHUH, I[BETHBIC PEAKIMH OCIIKOB) B
COOTBETCTBHHM C TIpaBWJaMH TEXHHKH OCE30MaCHOCTH TMpPU OOpaIieHUH C
BCIIECTBAMH U J1a0OpPaTOPHBIM OOOpPYAOBaHUEM, TIPEICTABIATH PE3YJIbTATHI
XHMHYECKOTO JKCIIEpUMEHTa B ()OpPME 3amuCH ypPaBHCHHH COOTBETCTBYIOIIHUX
peakuuii 1 GOpPMyYJIUPOBATh BBIBOJIBI HA OCHOBE 3THUX PE3YIIbTATOB,;

cOpPMHPOBAHHOCTh YMCHHH KPUTHYCCKH AHAIU3HPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TIOJyYaeMyl0 M3 Ppa3HBIX MCTOYHHUKOB (CpeaCcTBAa MacCOBOM
uHbopmaliuu, HTepHET U APYTHUX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJMIOJaTh  TpaBWIa  JKOJOTHYECKU
1enecooOpa3Horo TOBEAEHUsT B OBITY W TPYJIOBOM JESITEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOILIEW IPUPOAHOM Cpelbl, OCO3HABaTh
ONACHOCTh BO3AECUCTBUS HAa XKHUBBIC OPraHU3MBbI OIPEACIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMAasi cMbIci Tokazatens [IJIK, mosicHsITh Ha mpuMepax CrocoObI
YMEHBIIEHUSI W TMPEIOTBPAIICHUs] WX BPEIHOTO BO3JACHCTBUA HA OpraHu3M
YeJI0BEKa,

JUTST 00YYaroIIMXCsl ¢ OrPaHUYEHHBIMUA BO3MOXKHOCTSMH 3JI0POBbS. YMEHHE
MPUMEHSITh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIICCTB U
XUMUYECKUX SIBIICHUMH;

JUISL  CJIETIBIX M CIA0OBUIAIIMX OOYYaIOMIUXCS. YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy obOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKUX

bopmy.
11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOCHMS Kypca «OOImas M HeopraHuydeckas
XUMUS» OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  TPEACTABICHHM. O XUMHUYECKOW  COCTaBJISIFOIIEH
€CTECTBEHHO-HAYYHOW KapTHUHBl MHpQA, pPOJIA XUMHUHU B TIO3HAHWMU SIBICHUU
npuposbl, B  (GOPMUPOBAHWUM MBIIUICHUS W KYJBTYpbl JIMYHOCTH, €&
(GYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM JJIs pelIeHHs IPAKTUYECKUX 3a71a4
M DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U MPHUPOTHOMN
cpene;

BJIQJICHUE  CHUCTEMOW  XHUMHUYECKMX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNe MOHATHS (XMMHYECKUH BJIEMEHT, aToM, u3orom, S-, pP-, d-
AJIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJSAPHBIA O0BEM,
BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCIICHUS, XUMUYECKAs CBS3b
(KoBaJICHTHAs!, HOHHAs, METAJUTMUECKast, BOJOPO/IHAs), KPUCTAUINYSCKas PEIIETKA,
TUIIBI  XUMWUYECKUX  PEAKIUW, PACTBOP, JJIEKTPOJMUTHI,  HEIIECKTPOIUTHI,
DJICKTPOJIUTUYECKAsT JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XAMHYECKON peakIMH, XUMHUYECKOE DPAaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoanueckun 3akon Jl. 1. Menneneena,
3aKOH COXPAHEHMSI MACChI BEIIECTB, 3aKOH COXPAaHCHUS W IPEBPALCHUS dHEPTUU
IpH XHMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHMBOJIMYCCKHUU SI3bIK XHMHUH,
MHUPOBO33PEHUYECKHUE 3HAHMUS, JIEKAIIME B OCHOBE IOHUMAHHUS IPUUYUMHHOCTH U
CUCTEMHOCTH XHMHUUYECKUX SIBIICHUM, (DAKTOJIOTHUECKUE CBEIICHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUU U OE3011aCHOM HCIIOJIb30BAaHUN BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MIPAKTUYECKOMN JEATETLHOCTU YEJIOBEKA,



c(hOpMHUPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSTHH,
yCTaHABJIMBATh MUX B3aUMOCBSI3b, UCIOIB30BATH COOTBETCTBYIOIIME MOHATUSA MPH
OMKMCAHUK HEOPTaHUUYECKHUX BEIECTB U UX MPEBpaAICHUH;

c(OpMHUPOBAHHOCTh YMEHUU HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY IS
coctaBieHuss GOpMyJ BEIIECTB M  YPaBHEHMM XHMHMUYECKHX  peaKIui,
cucrematndeckyro HomeHknatypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIIEIBHBIX
HCOPraHMYECKUX BEIIeCTB (YrapHblil ra3, YIJICKHCIBIA Ta3, aMMHaK, TamiéHas
U3BECTh, HETalEHAsl NU3BECTh, MUTHEBAS COJIA, TUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUHN OMpPEAEIATh BaJCHTHOCTb U CTENEHb OKUCICHUS
XUMHYECKUX 3JIEMEHTOB B COCJUHEHUSX PAa3IM4YHOIO COCTaBa, BHUJ XUMUYECKON
cBsi3u (KOBaJICHTHAs, HOHHAsI, METAJTMUECKAsl, BOJOPOIHAS) B COCUHCHHSX, THII
KPHUCTAUTUYECKON PEemETKH KOHKPETHOTO BellecTBa (aTOMHAs, MOJICKYJIIpHas,
WOHHAs!, METAJUTMYECKas), XapaKTep Cpe/bl B BOJHBIX PACTBOPaX HEOPraHHMUYECKUX
COEIMHEHUM,

c(hOpMHUPOBAHHOCTh yMEHU N yCTaHaBJIMBATh NPUHAIIEKHOCTD
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBy K ONpeAeIEHHOMY Kiaccy/Tpymnre
COCIMHEHUH (ITPOCThIC BEIIECTBA — METAJLIbI U HEMETAJUIbI, OKCUbI, OCHOBAaHUS,
KUCJIOTBI, aM()OTEPHBIC THAPOKCHIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOIUYECKOTO 3akoHa Jl.
W. MenpeneeBa u J€eMOHCTPUPOBATH €I0 CUCTEMATU3UPYIOIYIO, O0BSICHUTEIBHYIO
Y IPOTHOCTUYECKYIO (DYHKITNH,

chOpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYeCKuX dieMeHToB 1-4 mnepuonoB Ilepuoanueckoid CUCTEMBI
xumudeckux snemenToB J[. M. MenneneeBa, HCHONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE opouTaIN, «IHEPreTHYeCcKHe YPOBHU, OOBSCHATD
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHUUYECKHUX SJIEMEHTOB U UX COCAMHEHHUU
no nepuoaam u rpymnmnam llepuoandeckoit cucteMbl XumMmuueckux snementon /1. U.
Menneneena,

cOPMHPOBAHHOCTh,  yYMEHHWH  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMHYECKHME CBOMCTBA HEOPTraHMYECKMX BEIIECTB  Pa3IUYHBIX  KJIACCOB,
MOJATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXAY HEOPraHUYECKUMHU
BEILECTBAMU C MTOMOIIBIO YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

c(hOpMHUPOBAHHOCTh YMEHHS KIacCU(PUIMPOBATh XUMHUYECKHE pPEAKIUU II0
pa3INYHBIM TpU3HAKaM (YKCIy M COCTaBy pPEarupyrolux BEIIECTB, TCIJIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEeld OKUCIEHHUS 3JIEMEHTOB, 00paTHUMOCTHU
pEaKIMY, YIaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUU COCTABIISITH YPABHEHUS PEAKIUN Ppa3IMYHbIX
THUIIOB, TOJHBIE U COKpAIIEHHbIE YPABHEHHS pPEaKIMii HOHHOro 0OMEHa, yUUThIBas
YCIIOBHUS, MPU KOTOPBIX ATH PEaKIUU UAYT A0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAQYECTBCHHBIA COCTaB PAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, PAaClO3HABATH
ONBITHBIM ITYTEM HMOHBI, PUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTraHUUYECKUX
BCIICCTB;

c(hOpMUPOBAHHOCTb YMEHHH  pPAaCKpPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIPHBIX PEAKIIUNA MOCPEICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OajlaHca
ATUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHUUYECKOTO PAaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3zaeicTeus (nmpuniumn Jle [laTense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh XUMHUUYECKHE TPOLECCHI,
JIe)KalMe B OCHOBE IMPOMBIIIJICHHOTO IOJIyY€HUs CEPHOM KHCIOThI, aMMHaKa, a
TaKke cHOPMUPOBAHHOCTHh MPEACTaBICHUN 00 OOIIMX HAYYHBIX MNPUHIUIAX U
AKOJIOTUUECKUX MPOOIeMax XMMHUUYECKOTO TPOU3BOJICTBA,

c(hOpMUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYUCIEHUS C HCIIOJIb30BAHUEM
MOHSATUSI «MAcCOBasi JOJIsI BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOIICHHH Ta30B
MIPU XUMUYECKUX PEaKIMIX, MACChl BEIIeCTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU OOBEMY OJIHOTO M3 YUYACTBYIOIIUX B pPEaKIUU
BEILIECTB, TEIJIOBOTO A(pdeKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHUS] MacCChl
BEWIECTB, MPEBPALIECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIIOAATh MTPaBUJIa MOJIH30BAHUS XUMHUYECKOU
MOCy/Iol U Ja0OpaTOpHBIM OOOpYAOBaHUEM, a TaKXKe IpaBWia OOpaIlleHHs C
BEILIECTBAMU B COOTBETCTBUM C WMHCTPYKIMSIMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX ONBITOB,

c(hOpMUPOBAHHOCTh YMEHHH IIJIAHUPOBATh M BBHIMIOJHATh XHUMHUYECKUU
SKCIIEpUMEHT (pa3iioskeHHe MEePOKCHIa BOJOPOa B MPUCYTCTBHM KaTalln3aTopa,
ONPENICJICHUE CpeAbl PACTBOPOB BEIIECTB C IIOMOIIBIO YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKON peaKIvu,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBIE PEakIMu Ha CcyibdaT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH AMMOHUS, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 I10
TeMaM «MeTtamuibl» U «HemeTamasl») B COOTBETCTBHM C IPaBUJIAMH TEXHUKH
0€30MacHOCTU TIPU OOpaIleHUH C BEIIECTBAMU U Ja0OpaTOPHBIM 000pPYI0BaHHEM,
MPEACTABIATh PE3YJAbTaThl XMMHYECKOT'O JKCIepUMeHTa B (opMe 3amucu
YpaBHEHHI COOTBETCTBYIOIIUX PEAKIUN U (DOPMYIHPOBATH BHIBOALI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIU3UPOBATh XUMHUUYECKYIO
uHGOpMAIMIO, TOJyYyaeMyl M3 Ppa3HbIX MCTOYHHUKOB (CpeACTBAa MacCOBOM
KOMMYHUKaIu#, UHTEpHET U Ipyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJMIOJaTh  TpaBWIa  JKOJOTHYECKU
1enecooOpa3Horo TOBEAEHUsT B OBITY W TPYJIOBOM JESITEIBHOCTH B LEJAX
COXPAaHEHHUsI CBOETO 3J0POBbS M OKPYKAIOILIEW IPUPOAHOM Cpelbl, OCO3HABaTh
OINaCHOCTh BO3JICMCTBUS HA KUBBIC OPTAaHU3MbI ONPEACIEHHBIX BELIECTB, IIOHUMAS
cmbicn mokazarens [IJIK, mosicHATh Ha mnpumepax CIOCOObl YMEHBIICHUS U
MPENOTBPAILECHUS UX BPEAHOIO BO3/ICMCTBUS HA OPTaHW3M YEJIOBEKA;

JUTST O0YYaroIIMXCsl ¢ OrPaHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbS. YMEHHE
MPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIICCTB U
XUMUYECKUX SIBIICHUM;

JUISL  CJIETIBIX M CIA0OBUIAIIMX OOYYAIOIIUXCS. YMEHHE HCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obOo3HadueHui JI. bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIEKTPOHHBIE
HaunMeHoBaHue pa3iesioB U TeM (uudpoBbie
Ne n/n P Kontpoasnsie | IIpakTHueckne ®p )
NPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoTsI pa6oTsl
pecypchl
Pazgen 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOI XHUMHIH
[Ipenmet oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPraHMUYCCKHX COCTHMHEHUI A. 3 0 0
M. byrneposa
Hroro mo paznery 3
Pa3pen 2. YriaeBomopoasl
21 [penenbHbIe YriaeBoIOPOIbI — AIKAHBI 2 0 0
HenpenenbHbIe yIiIeBOAOPOIBI: ATKEHE,
29 pen YT JI0poA 6 0 1
QJIKaJJUCHBI, aJIKHHBI
2.3 ApomaTH4yecKHe YriIeBOIOPOIbI 2 0 0
24 IpupogHBIC HICTOYHHKH YTIIEBOIOPOIOB U 3 1 0
' uX nepepaboTKa
Hroro no pazaeny 13
Pazgen 3. Knciaopoacoaep:kanmie oprannyecKue cOeHHeHHst
31 Cruptsl. DeHon 3 0 0
Ansperunsl. KapOOHOBBIE KHCTIOTBL
3.2 ACTIVIEL AP 7 0 1
CrnoxHble 3(HUpbI
3.3 VrieBoasl 3 1 0




Hrtoro no pasgeny

13

Paznen 4. A3oTcoaep:kamue opranu4eckue coenHeHust

4.1 ‘ AMMHBL. AMUHOKHCIOTHI. benku

Hroro o pasneiy

Paszpen 5. B])ICOKOMOJIeKyJIﬂpH])Ie COCAMHCHUSA

5.1 ’ IInactmaccel. Kayayku. Bonokna

Wroro no pasaeny

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KoummuecTBo yacos DJIeKTPOHHbIE
HanmenoBanue pa3jaesioB u TeM nuppoBbIe
Ne n/m P Konrposbnbie | TlpakTuyeckue (undpp )
NMpOrpaMmbl Bcero obpa3oBaTesIbHbIE
padoTsl padoTsl
pecypcsl
Pazgen 1. TeopeTnyeckue 0CHOBBI XHMHH
Ctpoenue aromoB. [lepuoaudeckuii 3akoH
1.1 u [lepromuyeckas CHCTEMa XUMHYICSCKHX 3 0 0
snemenToB JI. 1. Menneneesa
12 Crpoenue Bemectsa. MHOT0OOpa3ue 4 0 0
BEIIECTB
1.3 XUMHYECKUE PEaKLIU 6 1 1
Hroro mo paszaeny 13
Pa3pen 2. Heopranuueckasi Xumust
2.1 Meranmnst 6 1
2.2 Hemeramist 9 1
23 CBsI3b HEOPTaHMIECKUX U OPTaHUIECKHX 9 0 0
BEIIECTB
Uroro no paznmeny 17
Pasnea 3. XumMus u JKM3Hb
3.1 XuMHUS ¥ KH3HD 4 0 0
Hroro mo paznery 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 3







IHOYPOYHOE NINTIAHUPOBAHUE

10 KJIACC
KoummuecTBo yacos DJIeKTPOHHbIE
Ne uugposbIie
Tema ypoka Konrtpoabnsie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsl padoTsl
pecypcsl
IIpeagMeT oprannyeckoii XUMHH, €&
1 P P ' 1 0 0 Bubmoreka [JOK
BO3HHKHOBCHHE, PA3BUTHE 1 3HAYCHHE
Teopust CTPOCHUSI OPraHHYECCKUX
2 coemunenuit A. M. Bytneposa, e€ ocHOBHbIC 1 0 0 Bubnuoreka IJOK
MOJIOXKEHUS
Ipencrapnenne o KaaccupUKALUT
OpraHuyecKux BemecTB. HoMeHKIaTypa
3 P P 1 0 0 bubnuoreka [JOK
(cucTeMaTHyecKas) ¥ TPUBHAIBHBIE HA3BAHUSI
OPraHUYECKUX BEIIECTB
AJTKaHBI: COCTaB U CTPOCHHE,
4 N P 1 0 0 bubnunoreka [JOK
TOMOJIOTHYECKUI P
Merasn 1 3TaH — npocTeiinme
5 P 1 0 0 Bu6norexa LIOK
MPEACTABUTENH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOHCTBA 1 0 0 bubnuotexa IJOK
DTHJIEH U IPOIIMIEH — MPOCTEHIIIHE
7 P P 1 0 0 Bu6mmorexa [IOK
TIPEACTABUTEIN AJKCHOB
IIpakriueckas padora Ne 1. «[TosnyueHue
8 p p . v 1 0 1 bubmmorexa [JOK
9THJICHA U U3y4YCHHE €0 CBOWCTB»
Ankanuensl. byraguen-1,3 u
9 metunOyraauen-1,3. [lomydenne 1 0 0 bubmuoteka I[JOK

CHUHTETHYECKOTO KayuyyKa U PE3UHbI




AJIKHHBI. COCTaB M 0COOEHHOCTH CTpPOCHMUH,

10 TOMOJIOTUYECKHH psifl. AllETHICH — bubmmroreka [JOK
MPOCTEHIINHI TPEJCTABUTEID AJIKHHOB
BeruuciieHust N0 ypaBHEHHIO XHMHYECKOU

11 P Bu6mmorexa LIOK
peaKuu
Apenbl: 6eH30.1 ¥ Toyod. TokCHYHOCTh

12 P 4 bubmmroreka [JOK
apeHOB
I'eHeTHYecKas CBA3b YIIICBOAOPOIOB,

13 A P bubmmoreka IJOK
MIPUHAIICKAIIX K Pa3JINYHBIM KJIaccaM
TIpupoHbIe HCTOYHUKH YTIICBOIOPOIOB:

14 MPUPOHBIN ra3 U MOMyTHbIC HEPTSIHBIE ra3bl, Bubmnorexa [IOK
He(PTh U MPOIYKTHI €€ TIepepaboTKH
IpupoHbIe HCTOYHUKH YTIICBOIOPOIOB:

15 MIPUPOIHBIN T'a3 U MOMYTHBIC HE(TSIHBIE Ta3bl, Bubmoreka LIOK
HeTh U MPOAYKTHI €€ mepepaboTKu
Kontposnbhas paboTa 1o paszen

16 p p p Y bubmmoreka [JOK
«YTIIeBOAOPOABI»
IpenenbHble 0THOATOMHBIC CIIUPTHI:

17 p P Bubmuoreka IIOK
METaHOJI U 3TaHoJI. BonopoaHast cBsi3b
MHOTOaTOMHBIE CITUPTHI: STHICHITIHKOIb U

18 P Bubmoreka LIOK
TITULEPUH
DeHOIT: CTPOCHUE MOJICKYJIbI, (PU3HIECKUE U

19 P - YL, § Bubmoreka [JOK
XUMHYECKHE CBOWCTBA, IPHIMCHCHUE
Anpnerup: GOpManbICTHI U AlleTATbACTUI.

20 Gbop bubnuoreka [JOK
A1eToH
O/IHOOCHOBHBIE TPEJICIIbHBIC KAapOOHOBBIE

21 P P Bubmoreka LIOK
KHCIIOTHI: MyPaBbUHAS U YKCYCHAS

22 Ipaxtuueckas padora Ne 2. «CBoiicTBa bubmuotexa IJOK




pacTBOpa yKCYCHOM KHCIOTBI»

CTeapI/IHOBaSI U OJICMHOBAas KUCJIOThI, KaK

23 bubnmoreka [JOK
MPEICTABUTEIH BBICIINX KAPOOHOBBIX KUCIOT

24 Mpblia KaK cou Bmcmnz{ KapOOHOBBIX BuGmiorexa JOK
KHUCIIOT, MX MOIOLIEE JeHCTBUE
CIosKHBIE 2(UPBI KaK TPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. ['HIAPOJIU3 CIOKHBIX bubmmroreka [JOK
3¢upoB

26 JKupbl: TUAPOIH3, TPUMEHEHHE, BuGmiorexa [[OK
OuoJsioruyeckast pojb KUPOB
VYrieBopl: cocTaB, KiacCupuKarms.

27 Baxueiiue npeicTaBuTeNn: III0K03a, Bubmuoreka IIOK
¢bpykTo3a, caxaposa

28 Kpaxman u 1emono3a Kak mpupoJHbIe BuGmiorexa [[OK
MOJIMMEPBI
Kontponbhas paboTa 1o paszaeny

29 «Kucnopoconepxaniye opraHnueckue Bubmuoreka IIOK
COEIUHEHMS»

30 AMMHBI: METUJIAMHUH ¥ aHWIMH Bubmoreka LIOK
AMVHOKHUCIOTHI KaKk aM(OTEepHbIE

31 OpraHUYECKHE COCTUHEHUS, UX bubmuorexa [JOK
ounosoruyeckoe 3gauenue. [lenruasl

32 benku kak npupoaHsie BuGmorexa LIOK
BBICOKOMOJICKYJISIPHBIC COCTHHCHUS

33 OCHOBHBIE TTOHSATHS XUMHH ) BuGmiorexa LIOK
BBICOKOMOJICKY/ISIPHBIX COSIUHEHH I

3 OCHOBHBIC METOIbI CHHTE3a BuGmiorexa LOK

BBICOKOMOJICKYJISIPHBIX COCILI/IHGHI/Iﬁ .




IImacTmaccsl, Kay4yKH, BOJIOKHa

OBLIEE KOJIMYECTBO YACOB I10 ITIPOI'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KosinuecTBO yacoB

Bcero

KonrpojabHbie
padoTsl

IIpakTH4eckne
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTeJibHbIE

pecypcbl

XUMUUYECKUH 37eMEHT. ATOM. DIEKTPOHHAs
KOH(HUTypalus aTOMOB

IIepuoauueckuii 3akoH u [lepuoandeckas
cucTteMa XUMHUUecKkux anementoB 1. U.
Menneneesa, X CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHUsI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUsI CBOHCTB
XUMHUYECKHX JIEMEHTOB M UX COCIUHEHHII 11O
rpymniaM 1 rnepuojam. 3HaueHue
MEPUOIMUECKOr0 3aKOHA U CHCTEMBI
XuMHu4eckux aementoB .M. MenneneeBa B
Ppa3BUTHU HAyKU

CtpoeHue BeniecTBa. XHUMHUYECKas CBA3b, €&
BUJIBI; MEXaHU3MbI 00pa30BaHHs KOBAJICHTHOM
cBs3u. BomoponHas cBsi3b

BanentHocTb. 9JI€KTp00TpI/ILIaTeJ'II>HOCTB.
Cremnenp okuciacHus. Berectra
MOJICKYJISIPHOI'O 1 HEMOJICKYJISIPHOT'O
CTPOCHUA

ITonsTue o qucnepcHbIx cuctemax. VicTuHHBIE
¥ KOJJIOWIHBIE pacTBOpbI. MaccoBasi 10Jist
BEIIECTBA B PacTBOpE




Kraccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKuX coequHeHn. ['eHeTHecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB, PA3INYHBIX
KJIaCCOB

10

Knaccudukanms XaMUIeCKUX peaKimii B
HEOPraHW9IECKON M OPraHNYECKON XUMHUH.
3aKoH COXpaHEHHs MacChl BELIECTB; 3aKOH
COXpaHEHHsI U TPEBPALLCHUS SHEPTUH TIPU
XHUMHUUYECKHX PEAKIHIX

Cxopocts peakuun. OOpaTHMBbIE PEAKIH.
XvMH4eckoe paBHOBECHE

Ipakrrueckas padora Ne 1. «BnusiHue
pa3IHYHBIX (AKTOPOB HA CKOPOCTH
XMMHUYECKON peaKkiuuu»

11

DnekTposuTHYecKas aquccoruanus. [loustue o
BOJIOpoHOM Tokaszarele (PH) pactBopa.
Peakiun noxnoro oomena. 'maponus
OpraHUYeCKUX U HEOPraHWUYECKUX BELIECTB

12

13

14

OKHCITUTETEHO-BOCCTAHOBUTEBHbIE PEaKIINH.
TousTre 06 3IEKTPOJN3E PACIUIABOB
PpacTBOpPOB CoJIeH

KoHnTponbHas paboTa 1mo pasueiy
«TeopeTryecKre OCHOBBI XMMHH»

Merauibl, uX mojioxkenue B [lepuoanueckoit
cucreMe XuMHYecKuX saementos [, U.
MeHnpeneesa u 0COOCHHOCTH CTPOCHHS
aToMoB. O0ume Gpu3ndecKkue CBONCTBa
METAJIIOB




CriaBbl METAIUIOB. DIEKTPOXUMHUYECKUH PsijL

15 HaNpsOKEHUH METaJUIOB
XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX METAJLIIOB

16 (HaTpul, KauuH, KaIbLUHA, MarHUA,
QTIOMHHUHN) M MX COCTMHEHMUH

17 XuMHYeCKue CBOWCTBA XpoMa, MEIM U UX
COCIMHEHUI

18 XuMHYECKHE CBOMCTBA IMHKA, XKelle3a U UX
COCIMHEHHI
Ipaktuueckas padora Ne 2. "Pemenue

19 9KCIEPUMEHTAJIBHBIX 33]1a4 110 TeMe
«MeTtamib»"
Hewmetannsl, ux nonoxxenue B Ilepuonudeckoit

20 cHCTeMe XUMU4ecKux anementoB [1. U.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB
®dusznueckue CBOWCTBAa HEMETAJIIOB.

21 Asnnotpomnust HemetasuioB (Ha puMepe
KUciopo/a, cepbl, hocdopa u yriepoxa)

29 XUMHYECKUE CBOWCTBA I'aJIOT€HOB, CEPbl U UX
COCIUHEHHI

23 XuMHYecKue CBOWCTBa a30Ta, pocoppa 1 ux
COCIMHEHHI

24 XuMu4eckre CBOICTBA yriiepoja, KpeMHUS U
HUX COEIUHEHUI

25 IIpumeHeHne BaXkHEUIINX HEMETAIIJIOB U UX
COeIUHEHUN

26 O0001IEHE U CUCTEMATH3ALMS 3HAHU 110

Teme «Hemeramisny. BeruncieHus mo




YpaBHCHUAM XUMHUYCCKUX pCaKHI/Iﬁ u
TCPMOXUMUYECCKUE paC'-IéTBI

Ipaxtuueckas padora Ne 3. «Pemienue

27 9KCIEPUMEHTANIBHBIX 33/1a4 110 TeMe 1
"Hemeramisr'»

28 Konrponbshas pabota no remam «MeTajuisl» u 1
«HeMmeranmbi»

29 Heopraanyeckne u opraHMYecKHe KHCIOTHI. 1
Heopranndeckue u opraHn4ecKre OCHOBAHHS
AmdoTepHbIe HeOpraHUYeCKue u

30 OpraHuyecKre coelMHeHus. | eHeTnyeckas 1
CBSI3b HEOPraHWYECKUX U OPTraHNIECKUX
BEIIIECTB
Poib XuMuM B 00€CIEUEHHUN YKOJIOTHUECKOM,

31 9HEPreTUYecKON U MUIIEBOI Oe301acHOCTH, 1
Pa3BUTUU MEIUIIUHBI
Ipencrapnenus 06 OOLUIMX HAYIHBIX

32 MIPUHIMIIAX [IPOMBIIIIEHHOTO HOJTYYEeHUs 1
Ba)KHEHIINX BEIECTB

33 YenoBek B MHUpE BEIECTB U MaTEPUAIOB

34 XuMHS ¥ 30pOBbE YETOBEKA

OBIIEE KOJIMYECTBO YACOB I10O I[TPOT'PAMME 34







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Xumus / I'adpuensu O.C., Octpoymos W.I'., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3naaTenscTBO «IIpocBemienue»
» Xumus, 11 knacc/ I'abpuensu O.C., Octpoymon W.I'., Cnankos C.A.,

AKL[I/IOHCPHO@ 06H_ICCTBO «M31aTenbCcTBO «HpOCB@H.ICHHC»

METOAUYECKHUE MATEPHUAJIBI JISA YYUTEJA
INa6puensa O.C. , Octpoymon W.I'. Hactonbnas kaura yuutens xumuu. 10 kiacc.
VYyeOHoe mocobue A yuuTenel U CTyJeHTOB Iearorunueckux By3os- M., 2021

INa6puensa O.C., OctpoymoB W.I'. HacTonbHas kaura yuutens xumuu 11 kiacc.

VYyebnoe nmocodue- M. , 2021

MU PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
HMHTEPHET

http://www.chemnet.ru I"azera «Xumus» u caiit 11 yuurens «5 uay Ha ypok
XUMUU»

http://him.1september.ru Enunas komnexuus L{OP: [IpenMerHas KoieKius
«Xumus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKcriepuMeHThl: xumus. Kosekius Poccuiickoro o01eo0pa3oBaTeibHOTO

nopTrana


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

http://experiment.edu.ru AJIXMMUK: caiit JL.FO. AnukdepoBoii

http://www alhimik.ru Bcepoccuiickast oumiiiaa MKOJIbHAKOB 10 XMMHH
http://chem.rusolymp.ru Oprannueckas XUMHUS: dJCKTPOHHBIA YIeOHUK IS
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XMIMUU: 3JICKTPOHHBIN YICOHHK
http://www hemi.nsu.ru OTKpbITBIN KOJUTSHK: XUMHUSI
http://www.chemistry.ru JlucraHimuoHHast OJUMIIHAA 10 XUMHHU:

TGJIeKOMMYHI/IKaI_II/IOHHIJﬁ 06paSOBaTCHBHBIﬁ IIPOCKT


http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
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