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HOACHUTEJBHASA 3AITIUCKA

[IporpaMMa Mo XMMHH Ha YpOBHE cpenHero oOmero obpasoBaHHs pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBannu B Poccuiickoii Demepartumny,
TpeOOBaHMII K pe3yjbTaTaM OCBOCHHsS (ereparibHOi 00pa3oBaTEeIbHON MPOrpaMMbl CPEJHErO OOIIEro
obpazoarus (DOIlI COO), mpencraBieHHBIX B DemepalbHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
cragmapre COO, c¢ yuérom Koumenmmn mnpenomaBanusi ydeOHOro mpenMera «XUMHS» B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanuy, pealn3yOmUIX OCHOBHBIE 00pa3oBaTelbHbIC
MPOTPaMMBI, M1 OCHOBHBIX MOJI0KeHHN «CTpaTeruu pa3BUTHS BocuTaHusa B Poccuiickoit denepanyu Ha
nepuon 1o 2025 roga» (Pacnopsbxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3paboTke MporpamMmbl MO XUMHH, K OIPENelIeHH0 0OIIeil cTpaTeruu
00ydeHus1, BOCIIMTAHVS M Pa3BUTHS O0YYArOIIUXCs CPeICTBaMHU yueOHOTo peamera « Xumus» st 10-11
KilaccoB Ha 0a30BOM ypOBHE COCTaBWIM KoHIentyamsHble mnonoxerms PIOC COO o
B3aMMOOOYCIIOBIIEHHOCTH TIeJIed, COAEepXaHUs, pe3yJlbTaToB OOy4eHHs Hu TpeOOBaHWA K YpPOBHIO
MOJATOTOBKY BBIIYCKHHUKOB.

Xumuyeckoe 00pa3oBaHUE, IMOJMYy4aeMOE BBITYCKHHKaMH O0Ie00pa3oBaTeIbHON OpraHu3aluy,
ABJSIETCSl HEOTHEMJIEMOM 4acThio MX 00pa3oBaHHOCTU. OHO CIIy>KUT 3aBEPILIAIOLINM 3TAIIOM peaIn3aluu
Ha COOTBETCTBYIOLIEM €My Oa30BOM YPOBHE KJIIOUEBBIX LIEHHOCTEH, MPHUCYLIMX LEJIOCTHOM cCUCTeMe
XHUMHAYECKOr0 00pa3oBaHUs. OTH IICHHOCTH KacaloTCs MO3HAHMS 3aKOHOB HPUPOABI, (HOPMHUPOBAHUS
MHUPOBO33pEHUSI U OOLIeH KyJIbTYphl YEJIOBEKA, a TAKXKE HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBI0 U TNPHUPOAHOM cpenme. Peammsyercst xumuueckoe oOpa3zoBaHHE OOYYArOLIMXCSl Ha
YPOBHE CpEIHEro oO0mero odpa3oBaHHUs CPEICTBAMH Y4YEeOHOro mpenMmeTra «XUMHs», COACpKaHHE U
MOCTPOCHUE KOTOPOIO OMpEAEICHBI B MPOTpaMMeE MO XUMHU C Y4ETOM CHEUU(PHUKH HAYKH XMMHUH, €€
3HA4YCHUS B IO3HAHUM IIPUPOJBI U B MAaTEPHAIbHOM KU3HU OOLIECTBA, a TAKXKeE ¢ yIETOM OOIIMX Lenel u
NPUHIMIIOB, XapaKTEpU3YIOLUINX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpegHero olmiero oOpa3oBaHHS B
Poccuiickoit ®enepanuu.

XuMHSI KaK 3JIEMEHT CHUCTEMBI €CTECTBEHHBIX HAayK HUIPaeT OcoOyi0 pOJIb B COBPEMEHHOI
OUBUJIM3AMM, B CO3AaHUM HOBOM ©a3bl MaTepualbHONW KyJabTypbl. OHa BHOCHT CBOM BKJIajJ B
(dbopMHpOBaHNE PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3JaHHE LEJIOCTHOTO INPEACTaBICHHA 00
OKpY’KalollleM MHpE KakK O €MHCTBE MPHUPOBI M YeJIOBeKa, KOTOpoe OPMUPYETCS B XUMHU Ha OCHOBE
MOHUMaHHs BEIIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MUPA, OCO3HAHMS B3AaMMOCBSI3H MEXKIYy CTPOCHHUEM
BC€HICCTB, UX CBOMCTBaMH M BO3MOKHBIMH OGHaCTHMI/I IIPUMCHCHUA.

Tecno BSaHMOHeﬁCTBYH C IOpyruMm CCTECTBCHHBIMM HayKaMH, XHUMHA CTajla HEOTheMJIIEMO
YacThI0 MHPOBOH KYJIBTYPHI, HEOOXOIUMBIM YCIOBHEM YCIEUNIHOTO TPyJAa M KH3HHM KaKJIOTO UJIeHa
obmrectBa. CoBpeMeHHasi XUMHUS KaK HayKa CO3MaTeNIbHas, KaK HayKa BRICOKMX TEXHOJIOTHI HarpaBiieHa
Ha pelIieHue TIo0ABHBIX POOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKO,
MUIIEBOH, IKOJIOIMYECKOM O€30MaCHOCTH M OXPaHbl 37I0POBbSL.

B cooTBeTcTBHY C OOMMMHE LETSIMU U TPUHIAIIAMHA CPEIHETO 00IIero oOpa3oBaHUs COACPKAHUE
npeamera «Xumus» (10—11 kiaccbl, 6a30Bblid YPOBEHb H3YUEHHSI) OPHEHTHPOBAHO MTPEUMYIIECTBEHHO Ha
00NIEKYJIETYPHYIO TIOJTOTOBKY OOyYaroIuXcsi, HEOOXOAMMYIO MM JUIS BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUCHTUPOB, YCICHIHOIO BKIIOYCHUA B XHU3Hb COIIMYMaA, MPOJOJIKCHUA O6paSOBaHI/I$I B Pa3IMYHBIX
o0acTsiX, He CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocTaBngomumMu peaMera « XUMEsD ABISIOTCS 0a30Bble Kypchl — «OpraHudeckas XUMESD) U
«06111215[ " HEOpraHn4deckasd XuMus», OCHOBHBIM KOMIIOHCHTOM COACPKaHUA KOTOPBIX ABJIAKOTCA OCHOBBI
0a30BOI HayKU: CUCTEMa 3HAHWM 110 HEOPTaHWMYECKOW XUMHUH (C BKIIOYSHHEM 3HAHWNA M3 OOIIe XUMHUN)
U opraHudeckod xumud. DopMUpPOBaHME MJAHHOW CHCTEMBI 3HAHUN [pPH U3YYEHHH NpeIMeTa
obecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS] BCETO MHOTOOOpa3usi BEIECTB HA OCHOBE OOIIMX TOHSITHH,
3aKOHOB U TEOPUM XUMUU.

CtpykTypa coiepkanus KypcoB — «Opranuueckas Xxumus» u «OO01as 1 HeOpraHuYecKask XUMHSDY
chopMHupoBaHa B TpOrpaMMe IO XHMHHM Ha OCHOBE CHUCTEMHOIO IMOAXOJa K HM3YYECHHIO Y4eOHOro
MaTepuaja u OOYCJIOBIIEHa HCTOPHYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMH Ha OIpeeNEHHBIX



TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMYecKOM XMMHH BEIIECTBA PAacCMAaTPUBAIOTCS HAa YPOBHE
KJIACCUUYECKOM TEOpUHU CTPOEHUS OPraHMYECKUX COEIMHEHMM, a Takke Ha YPOBHE CTEPEOXUMUYECKUX U
9JIEKTPOHHBIX MpPEACTaBICHUH O cTpoeHMH BemiecTB. CBeleHuss 00 M3y4aeMBIX B Kypce BeIeCcTBax
JAI0TCA B Pa3BUTHH — OT YIJIEBOAOPOIOB JIO0 CIOKHBIX OMOJOTMYECKH aKTHBHBIX coeluHeHui. B kypce
OpraHMYecKOW XWUMHHM TONYy4YaloT pa3BUTHE CQOPMUPOBAaHHBIE HAa YpPOBHE OCHOBHOI'O OOIIETo
o0pa3oBaHHs MEpBOHAYAIBHEBIE TPEICTABICHUS O XUMHUECKON CBS3U, KIACCH(PUKALMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHMSI, 0 XUMHUECKOM peaKkiuy.

[Tox HOBBIM YIJIOM 3peHUsI B IpeaMeTe «XuMUs» 0a30BOTO yPOBHS paccCMaTpUBACTCS W3yUCHHBIN
Ha ypOBHE OCHOBHOTO O0ILEro 0oOpa3oBaHMs TEOPETUUECKUI MaTepuan U (aKTOJIOTHUECKUE CBEACHUS O
BEIIECTBAX M XMMUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHUYecKas XUMHUSD)
o0yyaromuMcst TpPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPHOJMYECKOT0 3aKOHa C
OOIIETEOPETUUECKUX M METOAOJIOTHUECKUX TO3UIMKA, TIyOXe TMOHATh HCTOPUYECKOE HW3MEHEHHUE
(YHKITHI 3TOr0 3aKOHA — OT 0000IIArOIIEH 10 OOBSICHSIONICH U TPOrHO3UPYIOLICH.

Enunas cucremMa 3HaHUM O Ba)XHEHMIIMX BELIECTBAX, MX COCTaBE, CTPOCHHUM, CBOMCTBAX U
MPUMEHEHUH, a TaKKe O XUMHUYECKHX pEeaklUsAX, UX CYHUIHOCTH M 3aKOHOMEPHOCTSIX MpPOTEKaHUS
nomnonHgercs B Kypcax 10 u 11 xiaccoB aneMeHTaMu coAep KaHUs, UMEIOIUMH KyJIbTYPOJIOTHYECKUH U
NPUKIaTHON XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT IMOHMMAHMIO B3aWMOCBS3M XHMHHU C JIPYTUMH
HayKaMM, pacKpblBalOT €€ poJIb B IIO3HABATEIBHOM M IIPAKTUYECKOM JESITEIBHOCTU 4YEJIOBEKa,
CIOCOOCTBYIOT BOCITUTAHWIO YBKEHHS K TPOLECCY TBOPUECTBA B OONACTH TEOPUU U MPAKTHYCCKHUX
MPUIOKEHUH XUMHUH, TIOMOTAIOT BBIITYCKHHKY OPHEHTHPOBATHCS B OOIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
mpoOiieMax, CBSI3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHMBATh WH()OPMANHIO M TPUMEHATH €€ s
MOTNIOJIHEHUS 3HAaHUH, PEeIIEHUS] NHTEIUIEKTYaJbHBIX U 3KCIEPUMEHTAJIBHBIX HCCIEA0BATEIbCKUX 3a1a4. B
[eJIoM cofepkaHne ydeOHoro mpemMeTa «XWMHS» JAHHOTO YPOBHS H3yYEHHUS OPHEHTHPOBAHO Ha
dbopMupoBaHUEe y OOYYAIOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI I TMOHUMAaHUS (GMIOCOMCKUX HIEH,
TaKUX KaK: MaTepHaJbHOe EIMHCTBO HEOPraHWYEeCKOTO M OPTraHW4YecKOro Mupa, 00yCIOBIEHHOCTH
CBOMCTB BEILLIECTB UX COCTABOM U CTPOCHUEM, [TO3HABAEMOCTb MIPUPOIHBIX SIBICHUHN MYTEM SKCIEPUMEHTA
U pelleHnus MPOTHBOPEYN MEXIy HOBBIMH (PaKTaMH M TEOPETUYECKHMHU MPEIIOCHUTKAMH, OCO3HAHUE
PO XUMHH B DPEHICHUH HSKOJIIOTWYECKHX MpoOieM, a Takke mpobieM cOepekeHHs IHEPreTHYeCKHX
PECYPCOB, CBIPBS, CO3AAHUS HOBBIX TEXHOJIOTHHM U MaTEpUAJIOB.

B mmane pemeHus 3agad BOCHUTAHUSA, PA3BUTHS W COIUANM3ANHNUA OOYYArOIIUXCS TPHHATHIC
IporpaMMoMl MO XUMHHM MOAXOAbl K ONPEACNCHUI0 COIEPXKAHMS W IOCTPOCHHSI IpeAMeTa
MpeycMaTpUBaOT (POPMHUPOBAHNE YHHUBEPCAIBHBIX YYEOHBIX JEHCTBUI, MMEIOMIMX 0a30BOe 3HAUYCHUE
JUTSL pa3IMYHBIX BHJIOB JIEATEIILHOCTH: PEUISHHs MPoOJieM, IMMOUCKa, aHAIN3a U 00paboTKu WHPOPMAIIHH,
HEOOXOJUMBIX [UIS TPHOOpPETEHHsI ONbITa TNPAKTUYECKOW U HCCIeNOBATENCKON esSTeNbHOCTH,
3aHUMAIOLIEH BaXKHOE MECTO B IIO3HAHUU XUMHUH.

B mpaktuke mpernonaBaHus XMMHAW Kak Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M Ha
YpOBHE CpenHero odmiero oOpa3oBaHMs, MPU ONPEICIICHUN COJIEPKATEIFHOW XapaKTePUCTHKU Lenen
U3y4YEHUs TMpeIMeTa HalpaBJICHUEM IIEPBOCTENIEHHOW 3HAYMMOCTH TPAAMLIMOHHO HPHU3HAETCA
(opMHpOBaHIE OCHOB XMMHUYECKOH HAayKH KakK 00JIacTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOM
JIESATEIbHOCTH YeJOBEeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH KynbTypbl. C METOAMYECKON TOYKU
3peHUs TAKOW MOJXO K OTPEAeNICHHIO TIeIei N3ydeHHs TPpeaMeTa ABIISETCS BIIOJHE ONPaBIAHHBIM.

CornacHo aHHOHM TOYKE 3pEHUS TJIABHBIMH IIEJSIMH M3YYEHHs TIpeiMeTa « XUMHs» Ha 0a30BOM
ypoBae (10 —11 xJ1.) sSBIISIFOTCSI:

e (HOpMHUPOBAHHE CHUCTEMbI XMMHUYECKHUX 3HAHUN KaK BaKHEUIIECH COCTaBJISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIOYEBBIC MOHATHS, (YHIAMEHTAIbHEIC
3aKOHBI M TEOPUM XUMHH, OCBOEHHUE Ss3blKa HAayKH, YCBOEHME W TIOHUMaHHE CYIIHOCTH
JOCTYIHBIX O00O0OIIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMIICHHE C HUCTOpUEH HuX
Pa3BUTHS U CTAHOBJICHMUS;

e (QopMupoBaHMe U pa3BUTUE TMPEIACTABICHUN O HAayYHBIX METOAAX IIO3HAHUS BELIECTB U
XUMHAYECKUX pPeaKluid, HEOOXOIUMBIX Uil MPHOOPETEHHS YMEHHH OPUEHTHUPOBATHCS B MHUPE



BEIICCTB M XHMHUYECKHX SIBICHHUH, WMMCIOIMX MECTO B TMPHPOJIE, B MPAKTHUYSCKON W
MTOBCETHEBHOM KHU3HU;

® Da3BUTHEC YMCHHU W CIOCOOOB JIEATCIILHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM H OOBSICHCHHEM
XUMHYIECKOTO IKCITEPUMEHTA, COOITIOICHUEM TTpaBHiI 0€301TacCHOTO OOpAIIeHHsI ¢ BEIISCTBAMH.

Hapsimy ¢ »tiM, comep:kaTenpHas XapaKTEpHCTHKA IeNedl W 3amad W3y4deHHs NpeaMeTa B
mporpaMMe N0 XUMHH YTOYHEHa W CKOPPEKTHPOBaHAa B COOTBETCTBHH C HOBBIMH INPHOPUTETAMH B
cucreMe cpeaHero obmiero oOpaszoBanms. CeromHs B TPENOJaBaHWW XWMHHW B OOJBIICH CTEICHH
OTHMA€TCsl TPENNOYTeHHE MPAKTHYECKOW KOMIIOHEHTE CONIEp)KaHUs OOydeHHsS, OPHEHTHPOBAHHOW Ha
MONTOTOBKY BBHIMYCKHHKa OOIIe00pa30BaTeNbHOW OpTraHW3alliy, BIAJCIONIET0 HE HaOOpOM 3HAHWH, a
(YHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CIOCO0aMH M YMEHHUSMH aKTHBHOTO IOJyYeHHUS 3HAHUH U
MPUMEHEHUS NX B PEeabHOM KU3HU ISl PEIICHUS MTPAKTHYECKUX 3a1a4.

B cBs3u ¢ 3THM Tpu W3y4YeHHH TpeAMeTa «XUMIESD ITOMHHHPYIOIIee 3HA4eHHE MPHOOPETAIoT
TaKue IeNIU U 3a/1a4M, KaK:

ajanTtanus OOy4YalomUXCS K YCIOBHSAM JIMHAMHUYHO pPa3BUBAIOLICTOCS MUpa, (HOpMHUPOBaHUE
WHTCIUICKTYaJlbHO  PA3BUTOW  JIMYHOCTH, TOTOBOM K  CaMOOOpa30BaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEILHOMY MPHHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX )KM3HCHHBIX CUTYAIUSAX, CBA3aHHBIX
C BEIIECTBAMH M UX MPUMECHCHUEM;

(dhopMUpOBaHUE Yy OOYYAIONMIUXCS KIFOYECBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMEIOIINUX
YHHUBEpPCAIbHOE 3HAUCHHUE IS PA3JIMYHBIX BUJIOB JCSATEIBHOCTH: PEIICHUS MPOOJeM, TIOMCKA, aHaIu3a U
00paboTku MH(POPMALIUK, HEOOXOIUMBIX JUIS MPUOOPETEHUS OIBITA JCITCIBHOCTH, KOTOpas 3aHHMMAaeT
BaXHOC MECTO B IIO3HAHMM XUMHUH, a TaKXKE JUISl OICHKH C IO3UIUH SKOJIOTUYECKOW 0€30MacHOCTH
XapakTepa BIUSHUS BEIISCTB U XMMUYESCKUX MIPOIIECCOB HA OPraHU3M YeIOBEKa U MPUPOIHYIO CPEAY;

pa3BUTUEC TIO3HABATCIBHBIX MHTEPECOB, HMHTE/UICKTyaJIbHBIX W TBOPYECKHX CIOCOOHOCTEH
00y4aroIUXCs: CIIOCOOHOCTH CaMOCTOSTEIILHO MPUOOPETAaTh HOBBIC 3HAHHS 10 XUMHH B COOTBETCTBUH C
JKU3HEHHBIMHU MTOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHBIC HH(DOPMAIIMOHHBIC TEXHOJOTHY IS TIOUCKA
Y aHaJiu3a yueOHOM U HAyYHO-TIONMYJIAPHON HH(POPMALIMK XUMUYECKOTO COJICPIKAHHMS,

(dhopMUpOBaHUE U pa3BUTHE Y OOYYAIONIMXCS AaCCOIMATHBHOTO W JIOTHYECKOTO MBIIUICHHUS,
HaAOJII0JATEILHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, MPHU
TUTAHUPOBAHUH U MPOBEICHUH XMMHUYECKOTO IKCIICPUMEHTA;

BOCIMTAHUE y OOydaronmxcsi yOexJAEHHOCTH B T'YMAHMCTUYECKOW HAINpPaBICHHOCTH XMMHU, €€
BaKHOW POJIM B PEIICHUH TJI00AIBHBIX MPOOJIEM PaIl[MOHAIBHOIO MPHPOJIONONIB30BAHNUS, MOIOJIHEHUS
SHEPreTHYECKUX PECYPCOB M COXpPAHEHHs IMPHPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOTUMOCTH
0OepeXHOTO OTHOIIEHHS K IPUPOJIE U CBOEMY 3I0POBBIO, & TAKXKE MPUOOPETEHUSI OTBITA UCITOIE30BAHUS
MOJTyYEHHBIX 3HAHUHM NJIS TPUHSATUS TPAMOTHBIX PEIISHUH B CUTYaIUsX, CBA3aHHBIX C XUMHYECKUMHU
SIBIICHUSIMH.

B yueOHOM 11aHe cpeaHero o01ero oopa3oBaHus IpeaMeT « XUMUsD 0a30BOTO YPOBHSI BXOIUT B
COCTaB MPeaMETHOHN 00sacTi « EcTecTBeHHO-HAYYHBIE PEAMETHD.

OO01ee 9rcno 4acoB, OTBENEHHBIX IS M3YYCHUS XMMHU, HA 0a30BOM yYpOBHE CPEIHErO OOIIETro
oOpa3zoBanus, cocTaBisieT 68 yacoB: B 10 kimacce — 34 vaca (1 yac B Henmenro), B 11 xmacce — 34 gaca (1
qac B HECIIO).



COJEP)KAHUE OBYYEHUSA
10 KJIACC
OPTAHMYECKAS XUMUSA

TeopeTn4eckue 0CHOBBI OPraHUYeCKOH XHUMHUHU

IIpenMeT opranndyeckoid XUMHH: €€ BO3ZHUKHOBEHME, Pa3BUTHE M 3HAUYEHHE B MOJIYYEHHH HOBBIX
BEIIECTB U MaTepuanoB. Teopus cTpoeHUs opraHuueckux coennHeHuii A. M. bytneposa, e€ ocHOBHBIE
nonoxeHusi. CTpyKTypHble (OpMYJBl OPraHMYECKHX BEIISCTB. | OMONOTrHs, W30MepHs. XUMHUYEeCKas
CBA3b B OPraHUUYECKUX COETMHEHHSIX — OIMHAPHBIE U KPAaTHBIE CBSI3U.

[lpeacraBnenue o KiIacCUPUKANUM OpPraHMYECKUX BellecTB. HoMeHKIaTypa OpraHM4ecKuX
COCIMHEHNH (cucTeMaTHyecKas) M TpPUBHAJbHBIC Ha3BaHMS BaKHEHINIMX MPEICTaBUTENECH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCrepUMEHTaJIbHbIE METOABl H3Yy4EHHUs BEIIECTB M HUX IpeBpallleHHil: O3HaKOMJIEHHE C
o0Opa3liaMi OpraHMYecKUX BEIIECTB M MaTepHalaMd Ha WX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPraHUYECKUX BEILECTB, HAOMIOACHHWE W OMHCAHUE JEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAIECHHIO
OpraHUYECKUX BEIIECTB MIPU HAarpeBaHWH (IUIaBJIeHHE, 00yTIMBaHUE U TOPCHUE).

Yraesoaopoast

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHUECKUH psii. MeTaH M 3TaH — IpOCTeNIINe NpeACcTaBUTENN
AIKaHOB: (U3MUECKUE M XMMHUYECKUE CBOWCTBA (peakUMy 3aMEIICHUS W TOPEHUs), HAXOXKICHHUE B
MIPUPOJIE, TOIyYEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTMYECKHMH psAd. OTWIEH W NOpPONWIEH — MpocTeuiine
NPEACTAaBUTENN  AIKEHOB: (u3uyeckne MW XUMHUYECKHE CBOWCTBa (peakuuy THUAPUPOBAHUS,
rajJlOreHUPOBaHMSA, THAPATALMH, OKUCICHUS U TIOIMMEPHU3aliH ), OIYICHNE U IPUMEHEHHE.

Anxanuensl: OytanueH-1,3 u MetminOyraauen-1,3: cTpoeHre, BaXHEUIIHE XUMIUECKHUE CBOMCTBA
(peaxuus nomuMepusauun). [lomyuyeHne CHHTETUYECKOr0 KayuyKa U pe3uHBbI.

AJKHMHBI: cOCTaB M OCOOEHHOCTU CTPOCHMS, TOMOJIOTHUECKHH psill. AUETHICH — MpOCTeHInunii
NpPEACTAaBUTENb AaJKHHOB: COCTaB, CTpOEHHE, (U3NUYECKUEe M XUMHYECKHE CBOWCTBAa (pEeaKUuH
THIPUPOBAHMS, TATOr€HUPOBAHUS, THAPATALINHN, TOPEHHS), TOJIyYeHHE U IPUMEHEHHE.

Apensl. bensom: cocrtaB, crpoeHHe, (QU3MYECKHME W XHUMHUYECKHE CBOWCTBAa (peakUuH
raJloreHUPOBaHMS U HUTPOBAHMUS), IOJyUCHUE U IPUMEHEHUe. 10y0: cocmas, cmpoenue, husuieckue u
Xumuueckue CeoUCmea (peakyuu 2an02eHUpPOBaHusi U HUMPOBAHUS), NOAYHEeHUe U NpuUMeHeHue.
TokcuuHOCTh apeHOB. ['eHeTHYecKas CBA3b MEXIY YIVIEBOAOPOAAMH, NMPUHAIEKAIIUMU K PA3INIHBIM
KJIaCCaM.

ITpupoaHble UCTOYHUKH YTiieBoAopoAoB. [Ipupoanslii ra3 u nonytHsle HedTsHbIE Ta3bl. HedTh 1
e mnpoucxoxnaenue. CrocoObl mepepaboTKM HE(PTH: TEPEroHKa, KPEKUHI  (TEPMHUYECKHH,
KaTaJIMTHYeCKuit), muponu3. [IpoaykTel nepepaboTkn HE(TH, UX TPUMEHEHHE B MPOMBILIJICHHOCTH U B
ObITy. KamMeHHBIH yroib 1 IpOIYKTHI €ro nepepadoTKy.

OKCTepUMeHTaIbHBIE METOABl HW3YYEHWS BEIIECTB W WX MPEBpalleHHi: O3HaKOMJIEHHE C
o0Opa3iamu TIacTMacc, KaydyKoB M pe3uHbl, KouieKin «HedTb» 1 «YT0IbY, MOJIEIMPOBAaHHE MOJIEKYIT
YTIIEBOIOPOIOB M TAJOT€HONPOU3BOIHBIX, MPOBEIECHNE MPAKTUYECKONW PabOTHI: MONYy4YEeHHE 3THIICHA U

W3Y4YEHHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Brryricnenust Mo ypaBHEHUIO XHUMHYECKOW peakuuu (Macchl, 00b€Ma, KOJIWYECTBA HCXOJHOTO
BEIIeCTBA WJIM MPOAYKTa PEaKIHH M0 M3BECTHBIM Macce, 00bEMY, KOJHUYECTBY OIHOTO W3 HMCXOTHBIX
BEIIECTB WJIH MPOAYKTOB PEAKIINH).

Kucnopoaconep:xkamue oprann4eckie coeJuHEHU s

IIpenenbHble OAHOATOMHBIE CIIUPTHI. METAHON M ATAHON: CTPOCHHE, (PHU3MUECKHe U XUMUYECKHUEe
CBOWCTBA (peakLUMU C AaKTUBHBIMH MeETalJlaM{, TaJOr€HOBOJOpPOJAMH, TOpEHHE), INPUMEHEHHUE.



Bopoponubie cBsi3M MeXAy MOJEKylIaMu COHPTOB. [leiicTBMe MeTaHONa W 3TaHOJAa HAa OPraHU3M
Ye0BeKa.

MHoroaToMHble CIHUPTHI. DTUJICHTIUKONIL W TIUIEPHH: CTPOCHHE, (QU3NYECKHUE U XHMHUYECKHUE
CBOWCTBa (B3aMMOJICHCTBUE CO ILNENOYHBIMH METAIJIAMH, KAYeCTBEHHAs peakUus Ha MHOTOATOMHEIC
cnupThl). JleficTBrue Ha opraHu3M 4enoBeka. [[puMeHeHne riuiepruHa U STUICHTITAKOJIS.

®eHoM: CTpoeHHE MOJEeKYJbl, (pu3ndeckne M XUMHYECKHE CBOWCTBA. TOKCHMYHOCTH (peHona.
[Tpumenenue denomna.

Anpneruapl U kemoHvl. DopManbAeru], aleTalbAeTH: CTpOeHUE, (QU3NYeCKHe W XUMHUYECKHE
CBOMCTBA (peaKUH OKHCIICHUSI U BOCCTAHOBJICHUS, KAUECTBCHHBIC PEaKIIH), TOTYYCHUE U IPUMEHEHHUE.

OmHOOCHOBHBIE TMpeJeibHbIE KapOOHOBBIE KHCIOTBL. MypaBbHHAsi W YKCYCHas KHCIIOTBI:
cTpoeHue, (U3MYECKUe W XUMHYECKHE CBOWCTBa (CBOMCTBaA, OOIIME sl Kiacca KHCIOT, pPeaKIus
STepU(HKaLNK), TTONyuYeHHe U MmpuMeHeHne. CTeapuHOBasi U OJEWHOBas KUCIOTHI KaK MPEICTaBUTEIN
BBICIIMX KapOOHOBBIX KHCJIOT. MBLIA KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIee ACHCTBHE.

Crnoxuable 2QUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3 cioxHbIX 3GupoB. Kupsbl.
I'unpoins xxupos. IIpuMeHeHne xKupoB. buonorudeckas posib )KUPOB.

YrneBoapl: coctaB, KinaccuuKamus yrieBoAoB (MOHO-, AW- M Tojucaxapuisl). [mokoza —
MPOCTEHIINI MOHOCAaXapHl: OCOOCHHOCTH CTPOCHHUSI MOJICKYJIbI, (PU3HYECKHEe M XMMHUYECKUE CBOMCTBA
(B3ammopetictBue ¢ ruapokcuaom meau(ll), okucneHne amMMuadHbIM pacTBOpoM okcuna cepebpa(l),
BOCCTaHOBJICHUE, OpO’KEHHE TIIIOKO3bl), HAXOXIEHHE B MPHPOJE, MPUMEHEHHE, OMOIOTHYECKAs POIlb.
®ortocunre3. PpyKTO3a KaK U30MeP IIIFOKO3bI.

Kpaxman u nemmono3a Kak OpUpOAHbIe moiauMmepbl. CTpoeHHe KpaxMana U IeJUIIOJIO3BL.
dusnueckre 1 XUMHIECKHUE CBOICTBA KpaxMaia (TUAPOIN3, KAUECTBEHHAS PEaKIMs C HOIOM).

OKcIepuMeHTaNbHbIE METOb! U3YUEHHs BEILECTB U UX NPEBPAIICHUI: IpoBeacHNE, HAaOII0IeHIE
U ONHMCAaHUE IEMOHCTPALMOHHBIX OIIBITOB: OPEHHE CIHMPTOB, KaYECTBEHHBIE PEAKLUH OJHOATOMHBIX
criupTOoB (OKMCIeHue 3Tanona okcuaoM Meau(1l)), MHOroaTOMHBIX CIIUPTOB (B3aUMOJIEHICTBHE TIUIIEpUHA
¢ runpokcunom menu(Il)), ampaerngoB (OKHCIIEHME aMMHAa4dHBIM PacTBOpoM okcuja cepedpa(l) u
rugpokcunom menu(ll), BzaumozelcTBHE Kpaxmanaa C HOAOM), MPOBEAEHHE NPAKTHYECKOH pPadOTHI:
CBOWCTBA pacTBOpa YKCYCHOH KHCIIOTHI.

Pacuérnble 3agaun.

BorunciieHnst mo ypaBHEHHMIO XUMHMYECKOH peakuuu (Macchl, 00b&éMa, KOIMYECTBAa HCXOIHOTO
BEIIECTBA WJIM NMPOAYKTa PEaKIMU MO HU3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOIO M3 MCXOTHBIX
BEIIECTB WM MPOIYKTOB PEaKIHN).

A3zoTcozepKalie OpraHnuecKiue COeINHEHHS.

AMHUHOKHUCIIOTBI Kak aMQOTepHble OpraHuuecKkue coeauHeHus. Pusnveckne W XUMHUYECKHE
CBOWCTBa aMHUHOKHUCIIOT (Ha MpUMepe IuurHa). bruonornueckoe 3Hauenne aMuHOKHCIOT. [lenTuapl.

Benku kak mpuponHbIe BHICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuunas, BropuyHas U TpeTHUHAs
CTPYKTypa OeskoB. XMMHUYECKHE CBOMCTBA OEJIKOB: TUAPOJIM3, ACHATYpALHs, KaYeCTBEHHbIE PEaKLUN Ha
Oenku.

OKcIepuMeHTaNbHBIE METOJIbl N3yUEHHS BELIECTB M UX MPEBpAIleHUi: HAOII0JeHUEe U ONHCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: JIHATYpalys OENKOB IPH HATPEBAHWH, I[BETHBIC PEAKIIUK OEITKOB.

BbicokomoJieKyIsipHBIE COeTUHEHHUS

OCHOBHBIE TIOHSTHS XUMHH  BBICOKOMOJICKYJSIPHBIX ~ COCIMHECHUN: MOHOMEp, MOJHMeEp,
CTPYKTYpPHOE 3BEHO, CTENEHb IMOJUMEPU3AINH, CPEeIHss MOIeKylsipHas Macca. OCHOBHBIE METOJBI
CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHNH — TIOJIMMEPHU3AIIHS U TOJTUKOH ICHCAIIHS.

DOKCliepUMEHTANBHBIE METOJIbI W3yUeHHs BEIIECTB M WX NPEBPAlICHUH: O3HAKOMJICHHE C
o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYIyKOB.

MeXIpeIMETHBIE CBS3H.

Peanmzamusi MeXnpeAMETHBIX CBS3eM NpW H3y4YeHHH opraHudeckod xummm B 10 Kimacce
OCYILECTBIISIETCSL YEepe3 HCIIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IOHATHH, TaK U IIOHATHH,
SBJISIFOILMXCSL CUCTEMHBIMU JUIS OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOme ecTtecTBEHHO-HAy4YHbIC MOHSATHA: SIBICHHE, HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOpHs,
aHamu3, CHHTE3, KiacCUpUKalMs, T[EPHOANYHOCTh, HAOMIOACHUE, W3MEpEHHe, 9SKCIECPUMEHT,
MOJIETUPOBAHUE.

Owusnka: Marepus, dHEpPrusi, Macca, aToM, O3JEKTPOH, MOJIEKyJa, JHEPreTHUECKHH YPOBEHbD,
BEIIECTBO, TeNo, 00BEM, arperaTHOE COCTOSHHE BEIICCTBa, (pU3MYECKHE BEIMYMHBI M COUHHLBI HX
MU3MEPEHHS.

Buonorus: kierka, opranusMm, Ouocdepa, oOMEeH BemlecTB B OpraHu3me, (HOTOCHHTES,
OHMOJIOTMYECKH aKTUBHBIE BelecTBa (OCTKH, YTIEBOABL, )KUPHI, HEPMEHTEHI).

I'eorpadusi: MUHEpaNbl, TOPHBIE IOPOJIBL, TIOJIE3HBIE UCKOMIAEMbIE, TOILUTUBO, PECYPCHI.

TexHONOTHs: MUILEBBIE TMPOAYKTHl, OCHOBBI PALMOHANBHOTO THTAHUS, MOIOIIME CPENCTBa,
JIEKapCTBEHHBIE M KOCMETHUYECKHE IpenapaThl, MaTepHalbl M3 HMCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnvyeckue 0CHOBbI XUMHUH

XuUMHUECKHUH 3JIeMEeHT. ATOM. SIIpo aroMa, M30TOMBL. DJIEKTPOHHAs 000704YKa. DHEPreTHICCKUE
YPOBHH, TOIYpPOBHU. ATOMHbIE opOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pacHpenesCHUs
JJIEKTPOHOB 10 OpOWUTAISIM B aToMax »JJEMEHTOB IIE€PBBIX UETHIPEX MEPHOAOB. OJIEKTPOHHAS
KOH(UTYpanus aTOMOB.

Ilepuonnueckuid 3akoH u Ilepuoguueckas cucrema xumuueckux saemeHToB [, M. Menneneena.
CBs13b EpUOAMYECKOTo 3aKoHa U Ileproguueckoil cucteMbl xumudeckux 3neMeHToB [[. . Menneneena
C COBPEMEHHOM TEOpHEH CTPOCHHA aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHMHYECKHX
3JIEMEHTOB M OOpa3yeMbIX MMM MPOCTBIX M CIIOKHBIX BELIECTB [0 TpyINaM M MepHoAaM. 3HAUYeHHUE
NEPUOJMUYECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XuMHYECKas CBS3b. BUIbpl XUMHYECKOH CBA3M (KOBAJICHTHAsl HEMOJSIPHAS U
NOJISIpHAs, WOHHAs, MeTaIMuecKkas). MexaHu3Mbl 00pa3oBaHMS KOBAJEHTHOHM XWMHUYECKOH CBSI3H
(oOMeHHBI W OHOPHO-aKUENTOPHBIH). Bomopoanas cBs3b. BaneHTHOCTB. DneKTpOOTpULATEIBHOCTS.
Crenens okuciaeHus. OHBI: KaTHOHBI U AHHOHBI.

BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHA. 3aKOH MOCTOSTHCTBA COCTaBa BELIECTBA.
THUMBI KPUCTATNINIECKUX PEIETOK. 3aBUCUMOCTb CBOWCTBA BEIIECTB OT THIA KPUCTAIUIMYECKOH PEIIETKY.

IlonsiTe O OUCIEpCHBIX cucTeMax. VICTUHHBIE W KOJUIOWAHBIE pacTBOpbl. MaccoBas mosis
BEIIIECTBA B PACTBOPE.

Knaccudpukanus HeopraHuueckux coeguHeHH. HomeHknaTypa HEOpPraHMYeCKHX BEILECTB.
I'eneTnyeckas CBsI3b HEOPraHUUECKUX BEILECTB, IPUHAISKAIINX K PA3JIMUHBIM KJIacCaM.

Xumnueckas peakuusi. Knaccnpukanus XMMHYECKUX peakUil B HEOPraHWIECKOM U OpraHn4YecKoil
XUMHH. 3aKOH COXpaHEHHMs] MacChl BEIIECTB, 3aKOH COXPAHEHUS WU IMPEBPAIICHHUS OSHEPruu IpHU
XUMHYECKHUX PEaKIUIX.

CKOpOCTb peakiuu, €€ 3aBUCMOCTb OT Pa3IHYHbIX (pakTopoB. OOpaTuMBbIe peakiiu. XUMUIECKOe
paBHOBecHe. DaKTOPHI, BIUSIONINE HA COCTOSIHUE XUMUYecKoro pasHoBecus. [Ipunnun Jle [larenbe.

OnexTponutndeckas auccorpanus. CuiabHbIE U c1a0bie IeKTpoauThl. Cpefa BOAHBIX PacTBOPOB
BEIIIECTB: KHCTasl, HEHTpaIbHas, IMIEeTOIHAs.

OKHCANTETHFHO-BOCCTAHOBUTEHHBIE PEAKITHH.

OKCTepUMEHTaIbHbIE METOJbl W3YYEHHsS BEIIECTB M WX MPEBpAIlEHUI: MEMOHCTpAaIus TaOuIl
«Ilepuoanueckass cucrema xumudeckux a3nemeHtoB J[. M. MengeneeBa», wu3ydeHue Mojeien
KPUCTAJUTMUECKUX PEMIETOK, HAOIIOMCHUE W ONMUCAHUE JEMOHCTPAIMOHHBIX U JIJAOOPATOPHBEIX OIBITOB
(paznoxeHue IepoKcHIa BOAOpPOJA B IPUCYTCTBUM KaTaau3aTopa, OIpEleNeHHE CpeAbl pacTBOPOB



BEIICCTB C TOMOIIBI0 YHUBEPCAIHHOIO WHIUKATOPA, PEAaKIMH HWOHHOTO OOMEHa), NPOBEICHUE
MPaKTHYECKON paboThl « BrusHue pa3nuyHbIX (PakTOPOB HA CKOPOCTh XUMUYECKOH pPEaKIIuny.

Pacuérnbie 3anaun.

Pacuétel mo ypaBHEHUSM XUMHYECKUX pEaKIMi, B TOM YHUCJIE TEPMOXMMHUYECKHE PACUETHI,
Pacy€Thl C UCTIOIB30BAHUEM MOHSITHUS «MACCOBAsI TOJIA BEIIECTBAY.

Heopranuyeckas xumus

Hemerannsl. [lonoxxenune nemeramoB B [lepuoguueckoi cucremMe XxuMudeckux aneMenToB . U.
MenzeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MYECKUE CBOWCTBA HEMETAIUIOB. AJUTOTPOIUS
HEMETAJUIOB (Ha MpUMEpe KUCIOpoia, cephl, pocdopa u yriepoaa).

XVUMUYECKHE CBOMCTBA BAKHEHUIINX HEMETAIUIOB (TAJIOT€HOB, cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHHUS) U UX COCAMHECHUH (OKCUIO0B, KUCIOPOACOACPKAIINX KUCIOT, BOAOPOIHBIX COCTUHEHHIH).

[IpumeHeHne BaXXHEHIINX HEMETAILIOB U UX COCTMHEHUH.

Mertamnbl. [lonoxxenne meraioB B Ilepuoguyeckoi cucteMe xummudeckux snaemenTtoB . U.
MenneneeBa. OCOOCHHOCTH CTPOSHUS AJIEKTPOHHBIX 000JIOUEK aTOMOB MeTayuioB. O0mue duznueckue
cBoiicTBa MeTauioB. CIIaBbl METAJIOB. DIIEKTPOXUMHUYCCKUH P HAPSPKEHUN METaJIOB.

XUMHUYECKHE CBOMCTBA BaXKHEHMINIMX METANIOB (HATPHUM, Kalui, KadblUWA, MAarHUW, aTlOMUHHMA,
[UHK, XPOM, JKeJIe30, ME/Ib) U UX COSTUHCHUI.

OO61mue crocoObl MmoTyueHus: MeTauioB. [IpuMeHeHre METaNIOB B OBITY M TEXHHUKE.

OKCIepUMEHTAILHBIE METOABl M3YyUCHHUS BEIISCTB W HX MPEBPAIICHUI: H3YdCHHE KOJUICKIIUU
«Metaiel ¥ CIUIaBbl», 00pa3I[OB HEMETALIOB, PEIICHUE SKCIICPUMEHTAIBHBIX 3a]lad, HAOJI0JICHUE U
OTHCaHWe JEMOHCTPAIMOHHBIX W Ja0OpAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE THAPOKCHAA ATOMUHUS C
pacTBOpaMu KHCJIOT U IeJI0Yel, Ka4YeCTBEHHBIE PeaKIi Ha KATHOHBI METAJUIOB).

PacuérHeble 3agaun.

Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA, MACCE HIIH
00BEMY OZHOTO M3 YYacTBYIOUINX B PEAKIIUU BEIIECTB, PACYETHI Macchl (00bEMa, KOTMUYECTBA BEIIECTBA)
MPOAYKTOB PEAKIINH, €CITH OJTHO U3 BEIIECTB HMEET IPUMECH.

XuMus 4 )KU3Hb

Ponp xumum B 00€CIEYeHHWH O3KOJOTHYECKON, SHEPreTHUECKOW W THINEBON O€30MacHOCTH,
pa3BUTUN MeTUIMHEL. [[oHATHE 0 HayYHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHUECKUX PEAKITHIA.

[IpencraBnennss o0 OOMMX HAyYHBIX MPHUHIMIIAX TPOMBIIUIEHHOTO TOJIYYSHHS Ba)KHEUIIHX
BEIIIECTB.

UemoBek B MHpEe BENIECTB W MaTEpHaoOB: Ba)KHEWIIWE CTPOUTENBHBIE MaTepHalIbl,
KOHCTPYKIITHOHHBIE =~ MaTepHalbl, KpacKd, CTEKJO, KepaMuKa, MaTepuaibl Ui 3JIeKTPOHUKH,
HaHOMAaTepHalbl, OPraHUIEeCKUE U MIUHEPAILHBIC yI00PEHNUS.

XvuMusi ¥ 370pOBbE UEIOBEKa: MpaBWiia HMCIIONB30BaHUS JIEKAPCTBEHHBIX IIPETapaToB, MpaBHiia
0e301MacHOT0 UCIIONB30BAHMSI ITPETIapaToOB OBITOBON XUMHUH B ITOBCEIHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanusi MeXnpeIMeTHBIX CBA3el NpH HM3ydyeHHH oOmield M HeopraHuyeckoil xumuu B 11
KJIACCE OCYIIECTBISETCS 4Yepe3 HKCIIONb30BaHUE KaK OOIIUX EeCTECTBEHHO-HAyYHBIX IOHSATHHA, TaK W
TTOHSTHH, SIBISIFOIITNXCSI CHCTEMHBIMU JJISI OTACITBHBIX IIPEIMETOB €CTECTBEHHO-HAYIHOTO ITHKIIA.

OO01re eCTeCTBEHHO-HAyuYHbIe TOHATHS: HAay4YHBIH (hakT, TUIIOTE3a, 3aKOH, TCOPHs, aHaJu3,
CHHTE3, KJjacCU(HUKAIMs, TEPUOANIHOCTh, HAOIIOJCHHE, DKCICPUMEHT, MOJCIHUPOBAaHUE, H3MEPCHUE,
SIBJICHHE.

Ousmka: Marepus, JHEpPrus, Macca, aToM, DJJEKTPOH, IPOTOH, HEHUTPOH, WOH, W30TOII,
PaIMOaKTUBHOCTH, MOJIEKYJa, YIHEPTETHICCKUI yPOBEHB, BEIIECTBO, TEI0, 00bEM, arperaTHoe COCTOSIHHE
BelIeCTBa, (U3NICCKUE BEJIUUMHBI U SAMHHUIIBI UX U3MEPEHHMSI, CKOPOCTb.

buonorus: knerka, opraHusM, 3KOCHCTeMa, Omocdepa, MaKpo- M MHUKPOIIEMEHTH, BUTAMUHBI,
00MeH BEIIECTB B OpraHu3Me.

Teorpadus: MuHEpasbl, TOPHBIE TTOPOJIBI, TOJIE3HBIC HCKOMIAEMBIE, TOTUIUBO, PECYPCHI.



TexHoJIOrHS: XHMUYCCKas OPOMBINUICHHOCTh, MCTAJUIYpPIrusd, MNOPOHU3BOACTBO CTPOUTCIBHBIX
MaTcpuajioB, CEIIbCKOXO03SMCTBCHHOE MMpOU3BOACTBO, MHUIICBAA MPOMBIINIJICHHOCTD, (bapMaueBTqucxaﬂ
IMPOMBIIIJICHHOCTb, IHPOHU3BOJACTBO KOCMETHYCCKHUX IMPLCIapaToB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTcpuajioB, 3JICKTPOHHAS MPOMBINUICHHOCTh, HAHOTCXHOJIOTHUH.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI I10 XMMHUN HA BA30BOM
YPOBHE CPEAHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylibTaTaM OCBOCHHS OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oOmero oOpa3oBaHUS (JMYHOCTHBIM, METalmpeAMETHBIM M MpeaMeTHhIM). HayuHo-
METOANYECKON OCHOBOH Uil pa3padOTKU IIaHUPYEMBIX pe3yJbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO
o0riero o0pa3oBaHus ABJSETCS CUCTEMHO-JECATEIbHOCTHBIN MOIXOI.

B cooTBeTcTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOJ0M B CTPYKTYpPE JIMYHOCTHBIX PE3YIbTaTOB
OCBOCHHMSI TpenMeTa «XUMHS» Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUSI BBINEIEHBI CIIEAYIOIIUE
COCTaBJISOLINE!

oco3HaHue OOyYaroIIUMKCS POCCHUICKOH TpPaKIAHCKOM HMISHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIIPEIEIICHUIO;

HaJIM4YMe MOTHBAIMH K 00YYEHUIO;

LeNICHANpPaBICHHOE PAa3BUTUE BHYTPEHHUX YOEKICHWH JUYHOCTH HA OCHOBE KIIOUEBBIX
LHEHHOCTEH U UCTOPUYECKUX TPAAUIMHA 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh W CIHOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATBCSI B CBOCH JIEATENBHOCTH
[EHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TPUCYIIMMH LEIOCTHON CHCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me TPABOCO3HAHMS IKOJOTMYECKOH KYJIBTYPBl M CIIOCOOHOCTH CTaBUTH IIETH U CTPOMUTH
JKU3HEHHBIC TUIAHBI.

JIMyHOCTHBIE pe3yabTaThl OCBOCHMS INpeaMeTa «XUMHs» AOCTHIal0TCsA B €AMHCTBE Y4eOHOH M
BOCIIMTATENBHON JESATEIBHOCTH B COOTBETCTBHH C TYMaHHCTHYECKHUMH, COLUOKYIBTYPHBIMH, TyXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTAMU W HIeaJaMU POCCHHCKOTO TIPa)KAaHCKOro OOILIecTBa, NPUHATHIMUA B
olmiecTBe HOPMaMM M IpaBWJIaMH IIOBEACHUS, CIOCOOCTBYIOIIMMH HPOLIECCAM CaMOIIO3HAHMS,
CaMOPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00yYaroImuXcsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS IpeaMeTa «XUMHSD» OTPaKalT cHOPMHUPOBAHHOCTH OMBITA
MO3HABATENILHON M MPAKTUYECKOH AEATEIbHOCTH 0OydYalomMXCcs MO peann3aluy MPUHATHIX B 00IIECTBE
LEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaxIaHCKOr0 BOCIIMTAHMS:

0CO3HaHUS 00YYaIOMIMMHUCA CBOMX KOHCTHTYLIIMOHHBIX IPaB U 00S3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPaBOTIOPSIKY;

MIPEJICTABJICHUS O COLMAIBHBIX HOPMaX U MPaBUIIAX MEKIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATEIBbHOCTH HPU CO3JaHUU YYEOHBIX IPOEKTOB,
peleHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJIHEHNH XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NMOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY M apryMEHTHl APYTHX IIpH
aHaJIN3€ Pa3IMYHbIX BUIOB y4eOHON AEATETbHOCTH;

2) maTpUOTHYECKOT0 BOCIINTAHMSA:

LIEHHOCTHOT'O OTHOILIEHUS K HCTOPUYECKOMY Y HAyYHOMY HACIIEINIO0 OTEYECTBEHHON XUMMUH;

YBa)XEHHA K TIPOIIECCY TBOPYECTBA B OOJACTH TEOPHHM M TMPAKTHYECKOTO MPUMEHEHUS XUMHM,
OCO3HaHUSl TOTO, YTO JOCTIDKEHHUS HAyKH €CTh Pe3yNbTaT IUTENbHBIX HaAOIIOJAEHHN, KPOMOTIMBBIX
SKCIIEPUMEHTANBHBIX TOUCKOB, TIOCTOSHHOTO TPY/Ja YIE€HBIX U MPAKTHUKOB;

WHTEpeca W MO3HABATEIHHBIX MOTHBOB B TOJYYEHHH M TOCIEAYIONIEM aHann3e WH(GOPMAIUU O
MEPEOBBIX JOCTHKEHHUAX COBPEMEHHOW OTEUECTBEHHON XUMHUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHUSA:

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OIIGHUBATh CUTYallMH, CBS3aHHbIE C XHMHYECKUMH SIBICHHSIMH, W IMPHHUMAThH
OCO3HaHHBIE PEIIEHHS], OPUEHTHPYSICh Ha MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEACHNE U MOCTYIKU CBOUX TOBAapHILEH C O3ULINN HPABCTBEHHBIX
Y TIPaBOBBIX HOPM U OCO3HAHHE MTOCIEACTBHN ITHX MOCTYIIKOB;



4) popmMupoBaHus KyJIbTYPbI 310POBBS:

NMOHUMAaHUsl I[IGHHOCTeW 3J0poBOro W  OezomacHOro o0pa3a JKWU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PM3NYECKOMY U TICHXHYECKOMY 370POBbBIO;

COOIIOICHNs TIPaBIII 0€30MIaCHOTO OOpalleHnsl C BEIIECTBAMU B OBITY, MIOBCEJHEBHOM )KU3HU U B
TPYJOBOH €ATENBHOCTH;

MOHUMAaHUsl [ICHHOCTH TPaBWJ MHIMBHIYaJbHOTO M KOJJIEKTHBHOI'O 0E30MacHOTO MOBEICHHS B
CUTYaLUAX, yTPOXKAIOIINX 3I0POBBIO U JKU3HHU JIIO/IEH;

OCO3HAHMS TIOCIEACTBUH W HENpUATHS BPEAHBIX NPUBBIYCK (YMOTPEONECHUS  aJKOTOJS,
HapKOTUKOB, KYPEHHUS);

5) TpynoBoro BocnuTaHusA:

KOMMYHHKAaTHBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATEIbCKOM NESITENbHOCTH, OOIECTBEHHO
TMIOJIE3HOM, TBOPUYECKON U IPYTHX BUAAX JIEATEIBHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE€ B PEUIEHMH IMPAKTHUYECKUX 33]a4 COLMAIbHON HANpaBIEHHOCTU
(B pamMKax cBOero Kiacca, IIKOJIbl);

MHTEpeca K MPaKTHUECKOMY M3YUCHHIO MpodeccHuil pa3iuyHOTO poja, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHUS NPeAMETHBIX 3HAaHUM 110 XUMUH;

YBa)XKEHUA K TPYAY, JIOJIM Tpyia U pe3ysibTaTaM TPYAOBOil 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYAIBHON TpaeKTOpUU 0Opa3oBaHus, Oymyiei
npodeccu M pealn3alid COOCTBEHHBIX JKM3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHHU, HHTEPECOB M MOTPeOHOCTEH 00111ecTBa;

6) 3K0J1I0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTMYECKH LIeJIECOO0Pa3HOro OTHOLICHUSI K NPUPOJE, KaK UCTOYHHUKY CYILECTBOBAHMS KU3HU
Ha 3eMmiie;

NOHUMAaHUS TJI00aJbHOTO XapakTepa »SKOJOTHYECKHX NpoOJeM, BIUSIHHUS 3KOHOMHUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIMATIBHOM CpEelbL;

OCO3HAaHMS HEOOXOAWMOCTH HCIIOJIBb30BaHUSA JOCTHKEHUH XHMMHUHU Ul PpEIIeHHs BOIPOCOB
paIOHAIBHOTO IPUPOAONIOIB30BaHMS;

AKTHBHOTO HENPUATHS ACHUCTBUI, NMPUHOCAMIMX Bpel OKpYXKarolleld MPUPOJHOU cpele, YMEHUs
NPOTHO3UPOBATh HEOJATONPHUATHBIE AKOJOIMYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUI H
MPeOTBPAIaTh UX;

HaJIMYMs Pa3BUTOTO 3KOJOTHUYECKOTO MBIIIIEHHS, IKOJIOTHIECKON KYJIBTYPBI, ONBITA JEATEILHOCTH
9KOJIOTUYECKONW  HAINPAaBIEHHOCTH, YMEHHS  PYKOBOJACTBOBaTbCI MMM B  IIO3HABATEIbHOM,
KOMMYHHKATUBHOW M COLMAIbHOM MPAaKTHKE, CIOCOOHOCTH W YMEHHMsI AKTHBHO IPOTHBOCTOSTDH
uaeonoruu xeMohoouu;

7) 1eHHOCTH HAYYHOTI'0 O3HAHUSL:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHsI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ M 00IIeCTBEHHOM NMPaKTHKH;

MOHUMAaHUs cnenn(UK XUMUHM KaK HayKH, OCO3HaHMS €€ posr B JOPMUPOBAHUN PALMOHAIBEHOTO
HAYYHOTO MBIIUICHHS, CO3/IaHUM LEOCTHOIO MPEACTABICHUS 00 OKpYXKAroIeM MHUpE KaK O €IHHCTBE
MPHUPOJIBI M YEJIOBEKa, B MO3HAHWW IPHPOJHBIX 3aKOHOMEPHOCTEH W PEIIeHUH TpoOJIeM COXpaHEHUS
MIPUPOJTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B O0COOOW 3HAYMMOCTH XHMHH JJII COBPEMEHHOW IMBWIM3AIMH: B €&
TYMaHHCTHYECKOI HAINpaBI€HHOCTH W BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaT€pHaIbHOW KYJIbTYPHI,
peleHnu TI00aNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS HYEJIOBEYECTBA — CHIPHEBOIl, HEPreTHIECKOH,
MUIIEBON M HKOJIOTHYECKON 0e301MacHOCTH, B PAa3BUTHH MEAMIIMHBI, 00ECIIEYCHNH YCIIOBUI YCIIEIIHOTO
TPy/ia ¥ SKOJIOTHYECKH KOM(QOPTHOW JKU3HU KKIOTO UiieHa 00IIecTBa;

€CTEeCTBEHHO-HAy4YHOUW IPaMOTHOCTH: TIOHUMAHUSI CYIITHOCTH METO/IOB MTO3HAHHSA, UCIIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONB30BaTh TOJyYaeMble 3HAHHS JJIs aHAIM3a W OOBSICHEHUS
ABJICHUH OKpPY)KAIOLIEro MHUpa W INPOUCXOIAIIMX B HEM WM3MEHEHHMH, YMEHHUs JieJlaThb OOOCHOBAHHBIE



3aKIJIIOYEHUS] Ha OCHOBE HAYYHBIX (PaKTOB M HMMEIOMIMXCSA JAHHBIX C LENBI0 MOIXYYEHHUs! TOCTOBEPHBIX
BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSATENIHO HCIIONB30BaTh XMUMHUYECKHAE 3HAHUS Uil pelleHus MmpoOiieM B
peabHbIX )KU3HEHHBIX CHTYaIUIX;

MHTepeca K MO3HAHUIO U MCCIEI0BATEIbCKON eI TETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa3oBaHHUIO M caMO0OOpa30BaHMIO, K aKTUBHOMY
MOJYYEHUIO HOBBIX 3HAHHI 1O XUMHH B COOTBETCTBUU C )KMU3HEHHBIMH MOTPEOHOCTSAMU;

MHTEpeca K OCOOCHHOCTSIM TPY/Aa B pa3iMyHbIX cepax npodecCHoHaIbHOM AesITeNbHOCTH.

METANPEJIMETHBIE PE3YJIbTATBI

MerTamnpenMeTHble pe3ylbTaThl OCBOCHUS Y4YeOHOTro mpenMeTa «XUMUs» Ha yYpOBHE CPEIHETO
o011ero 00pa3oBaHusI BKIIIOYAIOT:

3HauuMbIC IS (OPMHPOBAaHUS  MHPOBO33PEHUS  OOYYAMOINIUXCS  MEKIUCIMILTHHAPHBIC
(MexXnpeaMeTHbIE) OOLICHAYYHBIE MOHSTHS, OTPAKAIOMIME ILEIOCTHOCTh HAYYHOH KapTUHBI MHUpa H
CHCHI/I(I)I/IKY MCTOJ0B IMO3HAHUA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAayKaX (MaTepm{, BCIIECTBO, SHEPIUs,
SIBIICHUE, TPOIIECC, CHCTEMa, HAYYHBIH (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TCOPHS,
UCCJICIOBAHNE, HAOIOICHUE, U3MEPEHHE, IKCIICPUMEHT U JIPYTHUE);

YHHBEpcajJbHble Y4eOHble JAeHCTBHA (ITO3HABaTeNbHBIC, KOMMYHUKATHBHBIC, PETYJSTHBHBIC),
oOecrnieunBaromue (GopMupoBaHWe (QYHKIMOHAIBLHOW TIPaMOTHOCTH M COIMAJIBHON KOMIICTCHIIUU
00y4aroImxcs;

CIOCOOHOCTH o0yJaronuxcs HCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTIMHAPHEIE,
MHUPOBO33pEHUYECKHIE 3HAHHUSI M YHHBEpCAIbHbIC yucOHBIC ACHUCTBHS B MO3HABATEIHHOW M COIUAILHOM
MPaKTHKE.

MeTaHpe[IMCTHI)IC PE3YJIbTAaThl OTpaxaroT OBJIAJICHUC YHHUBCPCAJIbHBIMU y‘le6HI)IMI/I
IMO3HABATCIIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMUA HCﬁCTBHHMH.

OByajeHUe YHUBEPCAIBLHBIMHU Y4eOHBIMH MO3HABATEILHBIMY JEHCTBUSIMH:

1) 6a3oBble JIOrMUYeCKHe IeilicTBHS:

CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTYyaJIM3UPOBATh NPOOJIEMY, BCECTOPOHHE €€ pacCcMaTpUBaTh;

OTpECIIATh LEIH JCITEIbHOCTH, 3a/aBasi HapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS, COOTHOCUTH
PE3YIbTAThI ACATCIIBHOCTHU C IMTOCTABJICHHLIMU LCIIAMU,

WCIIOJIb30BaTh MPH OCBOCHUH 3HAHWI MPUEMBI JIOTHYECKOTO MBINUICHHUS — BBIICIATh XapaKTepHbIC
NPU3HAKW MOHATUM U yCTAHABIMBATH MX B3aWMOCBA3b, UCIOJIB30BaTh COOTBETCTBYIOINUE MOHATHS JIJIsS
00BSICHEHHS OTICIBHBIX (hAKTOB U SBJICHUI;

BBIOUPATH OCHOBAHUS ¥ KPUTEPHH JIJIsS KITacCU(UKAIMU BEIIECTB U XUMHUYCCKHUX PEAKIIN;

YCTaHABJIMBATh MPUIMHHO-CIICICTBCHHBIC CBSI3U MEXK/Ty U3yYacMbIMHU SBICHUSIMU;

CTPOWThL JIOTMYECKUE PACCYXJCHHsS (MHAYKTHBHBIC, JCIYKTUBHBIC, 10 &HAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBAEMBIX SBICHUSX, (DOPMYyIHPOBaTh BBIBOJBI U
3aKJTFOYEHUS;

MIPUMEHSTH B MPOIIECCE TIO3HAHUS, UCIIOIB3YEMbIE B XUMUH CUMBOJIMYECKUE (3HAKOBBIEC) MOJICIH,
MPeoOpa3oBLIBATE MOJICNIEHBIC TPEACTABICHUS — XMMHUYECKHI 3HaK (CHMMBOJI) 3JIEMEHTa, XUMHUYECKas
¢dhopMyIna, ypaBHCHHE XUMHUYECKOM pEeakluu — PU PEIICHUH YYeOHBIX TO3HABATEIBHBIX U MPAKTUICCKUX
3a/1a4, MPUMEHSATh Ha3BaHHBIE MOJICILHBIC TPEICTABICHHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIInH.

2) 6a30BbIe HCCIEN0BATEILCKUE AeCTBHUS:

BJIaJIETh OCHOBAMH METO/IOB HAyYHOTO ITO3HAHUS BEIECTB U XMMHUYECKUX PEAKIIHIA;

(hopMyIMpOBaTh MU U 3a/1a4ll UCCICIOBaHMSI, UCTIOIh30BATh IMOCTABIEHHBIE M CAMOCTOSTEIBHO
c(hopMyIIMpOBaHHBIC BOMPOCH B KadeCTBE WHCTPYMEHTA TO3HAHWS W OCHOBBI s (HOPMUPOBaHUS
TUTIOTE3bI 110 MPOBEPKE NMPABUIHLHOCTH BBICKA3BIBAEMBIX CYKICHHIA,

BIQJICTh  HaBBIKAMH  CaMOCTOSTCIBHOTO  IUIAHMPOBAHUS W MPOBEICHUS  YUYCHUYCCKHUX
JKCIICPUMEHTOB, COBEPIIICHCTBOBaTh YMCHHS HAOMIOJaTh 3a XOJOM IIPOIECCa, CaMOCTOSTEIHHO



MPOTHO3UPOBATh €r0 Pe3yibTaT, POpPMyITHpPOBaTh OOOOLICHNS M BBHIBOJBI OTHOCHTEIBEHO JOCTOBEPHOCTH
Pe3yAbTaTOB UCCIIEIOBaHUS, COCTABIIATH OOOCHOBAHHBINA OTYET O MPOJETaHHON PaboTe;

npruoOpeTaTh OMBIT YYEHHMYECKOH MCCIIEAOBATENbCKOM M MPOEKTHOW AEATENbHOCTH, MPOSBISTH
CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY MOWCKY METOJOB PEILIEeHHs MPAaKTUYEeCKUX 3ajad,
MIPUMEHEHUIO Pa3IMYHbIX METOJOB MTO3HAHMSL.

3) padora c uHpopManmeii:

OPUCHTUPOBATHCS B Pa3IMYHBIX HCTOYHHMKAaX HWH(popMmanmu (HayyHO-TIOMyJSApHAs JHUTEpaTypa
XUMHYECKOTO COJEpIKaHus, CIpaBoOvHbIe ocoOus, pecypcsl MHTEepHETa), aHATM3UPOBaTh WHPOPMALIUIO
pPasNMYHBIX BUAOB M (QOpPM MpEACTaBICHUS, KPUTHYECKH OICHWBAaTh €€ JOCTOBEPHOCTH U
HENPOTUBOPEUNBOCTD;

(bopMynHupoBaTh 3aIPOCHl U MPUMEHSATH Pa3IMYHbIe METOBI NIPH TOMCKE U 0TOOpe MHPOPMALIUH,
HEOOXOIUMOM JUIsl BBIMTOJTHEHUS YUE€OHBIX 3a/1a4 ONPEAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HUCIOJB30BaHUS HMH()OPMAIIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJOTHH H
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITETIbHO BBIOMPATh ONTHMAaNbHYIO (opMy mpenctaBieHus HHGOpMAUU (CXEMBI,
rpa Ky, AUArpaMMBbl, TaOJIUIBI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIH SI3BIK B KaueCTBE CpPEACTBA MpH paboTe ¢ XMMUYECKOW WHPOpPMAIUCH:
NPUMEHATh MEXKIMpeaAMeTHbIe ((PU3UUecKue ¥ MareMaTh4yecKue) 3HaKH M CHMBOJIBL, (POpMYIIHL,
ab0peBUaTypbl, HOMEHKIIATYDY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATH 3HAKOBO-CUMBOJIMYECKHIE CPEICTBA HATIISITHOCTH.

OgJiaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMHU AeiCTBUAMU:

3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXIaeMOHl TeMbl B XOA€ Iuajora W/ WM AHWCKYCCUH,
BBICKa3bIBaTh HMIEH, (HOPMYIMPOBATH CBOU IPEIJIOKEHHUS OTHOCHTENILHO BBIIOJIHEHHS MPENI0KEHHON
3aJ1a4u;

BBICTYNIaTh C IpPe3CHTAlMed pEe3yNbTaTOB MO3HABATEIbHON MNEATENBHOCTH, MOIYYEHHBIX
CaMOCTOSITETIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH IPH BBIIOJIHEHHH XUMHYECKOTO 3KCIIEPUMEHTA,
NPAaKTUYECKOW pabOThI IO UCCIIEIOBAHUIO CBOWCTB M3y4YaeMbIX BELIECTB, pealu3alyi yueOHOro MPOoeKTa
1 GOPMYNHPOBATh BBIBOJBI 110 PE3yJIbTaTaM NPOBEAEHHBIX UCCIEIOBAHUM MTyTEM COTIIACOBAHMS MO3HULIUH
B X0J1€ 00CyXJeHUsI 1 00MEHa MHEHUSIMH.

OgJiajieHHe YHMBEPCAIBLHBIMH PeryJsiTHBHBIMM AeiCTBUAMU:

CaMOCTOSITETIbHO INIAHUPOBATh M OCYIIECTBIISATH CBOIO O3HABATENBHYIO ACATEIbHOCTD, ONPEACIISI
e menM W 3aadd, KOHTPOJIMPOBAaTH M MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBAaTh MpEAaracMbli
ITOPUTM JAEUCTBHH NpPU BBHIIOJHEHWH Y4YeOHBIX M HCCIEAOBATENbCKHUX 3a/ad, BhIOMpaTh HambOoiee
3¢ eKTUBHBINA cIIOCO0 MX PEHICHUs ¢ y4ETOM NOIYyYeHHs] HOBBIX 3HAHMH O BEIMIECTBAX U XMMUYECKHX
peaKuusix;

OCYILECTBIISITH CAMOKOHTPOJIb CBOEH eSITENbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLICHKH.

HPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpenmeTHBIC PE3yIBTATH OCBOCHUS Kypca « OpraHudecKas XUMHUsD OTPaXKaroT:

c(hopMUPOBAHHOCTh TIPEACTABICHUNA O XHUMHYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJIM XMMHH B TTO3HAHWUU SBJICHUHN MPUPOJIEI, B (HOPMHUPOBAHUN MBIIUICHUS W KYIbTYPHI
JUYHOCTH, €€ (YHKIHOHAIBHON T'PaMOTHOCTH, HEOOXOMMMOM IS PEUICHHS MPAKTUYECKHX 3a1ad U
9KOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOTHON CPEIE;

BJIaJICHUE CUCTEMOM XMUMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIIUE TOHSTHUS
(XMMUYEeCKHIl  3JIeMEHT, aToM, DJJEeKTpOHHas o00o0Jl0uKa aroma, MOJIeKysia, BaJEHTHOCTH,
3JIEKTPOOTPHIIATEIEHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpamléHHas),
MOJIb, MOJISIPDHAsI Macca, MOJIAPHBIN 00BEM, YIIepOJHBIN ckeleT, (yHKIMOHANBHAS TPYIIa, pauKal,



U30MEpUs, U30MEPBI, TOMOJIOTUYECKUM P, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOAep Kallue
COEJIMHEHMsI, MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIAPHBIE COEIMHEHUS); TEOPUH U
3aKOHBI (TEOpHsI CTPOCHHUSI OpraHuyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHSI MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH A3BIK XMMHH; MHPOBO33PEHUYECKHE 3HAHUS, JEXKallue B
OCHOBE TIOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHUH, (PaKTOIOTUIECKUE CBEACHUS O
CBOWCTBAx, COCTaBe, MOJIYYCHUH M O€30MAaCHOM HCIIOJIb30BAaHUH Ba)KHEHMIIMX OPraHMYECKHX BEILECTB B
OBITY M IPAKTUYECKON ACATETFHOCTH YEJIOBEKa;

c(OpMHUPOBAHHOCTh YMEHHI BBISBISITH XapaKTEPHbIC TPU3HAKK MOHATHH, YCTaHABIMBATH HX
B3aMMOCBS3b, KCIIOJIB30BAaTh COOTBETCTBYIOIME TMOHATHS IPH OIUCAaHUM COCTaBa, CTPOEHHUS U
MIpEBpAICeHUN OPTaHNYECKUX COEANHEHUH;

c(OpMHPOBAaHHOCTh YMEHHUH HCIOJB30BaTh XHUMHYECKYI0 CHMBOJMKY [JISI COCTaBIICHHS
MOJIEKYJISIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpamIEHHOW) (OpPMYJ OpPraHHYECKHUX BEIICCTB H
YPaBHEHUH XHMHYECKHX pEaKIMH, H3rOTaBIMBaTh MOJEIHM MOJIEKYJl OpPraHWYEeCKHX BEIIEeCTB MJIs
WUTIOCTPALIMK UX XUMHUYECKOTO U TIPOCTPAHCTBEHHOT'O CTPOEHHUS;

cOPMHUPOBAHHOCTh yMEHHMI YCTaHABIMBAaTh MPUHAAJICKHOCTh HW3YUYCHHBIX OPTaHUYECKUX
BEIICCTB M0 WX COCTaBy M CTPOCHHUIO K ONpeAeiIEHHOMY KiacCy/Tpymie COeIWHEHUH (yTIeBOIOpOIbI,
KHCJIOPOJ U a30TCOJEpIKaIllle COEAMHEHHUS, BHICOKOMOJIEKYJIIPHbIE COeNUHEHUs ), 1aBaTh UM Ha3BaHUS
no cuctemarnyeckoir HomeHknatype (IUPAC), a Takke npuBOAUTh TPUBUAIbHBIE HA3BaHUS OTIEIBHBIX
OpPraHWYECKUX BEIIECTB (ITWJIEH, MPONWICH, aleTHJeH, OJTHICHTJUKONb, TIUIEPHH, (EHOI,
dopmanbaerus, amneTalblerdl, MYypaBbHUHAs KWCIIOTA, YKCYCHas KHCJIOTa, OJIEMHOBas KHUCIIOTA,
CTEapHHOBAsI KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, LeJJI0II03a, TIHLIKH);

c(hOpMHUPOBAHHOCTh YMEHHMS ONPEACIATH BUIbl XUMUIECKOH CBSI3M B OPIraHUYECKUX COEIMHEHUSIX
(omuHApHBIC U KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHUS IPUMEHATH MOJI0XKEHHUSI TEOPUH CTPOCHHS OPIaHUYECKUX BELIECTB A.
M. BytnepoBa ansi OOBSCHEHHUS] 3aBUCMMOCTH CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH
COXPAaHEHUsI MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE U XUMHUYECKHE
CBOWCTBA TUIMYHBIX MPEACTaBUTENEH PA3IMUHBIX KJIACCOB OPraHNYECKUX BEIIECTB (METaH, 3TaH, 3TUIEH,
NpONWJIeH, aleTwieH, Oyranuen-1,3, merunOyranuen-1,3, O0eH30J, METAaHOJ, 3TAHOJN, STHICHIJIUKOIIb,
TJIMLEpHUH, (EHOIN, aleTalbAerHl, MypaBbHHAs M YKCYCHasl KHCJOTHI, IJIIOK03a, Kpaxmal, LeJuIioj03a,
aMHHOYKCYCHAsl KHCJIOTa), WUIIOCTPUPOBATh TE€HETHYECKYIO0 CBs3b MEXIYy HHUMH YypaBHEHUSIMH
COOTBETCTBYIOIINX XMMUYECKUX PEAKLUI C UCIIOIB30BaHUEM CTPYKTYPHBIX hopMyT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHHMKH YIJICBOJOPOAHOTO CHIPbA (HE(TH,
NPUPOAHBIA Ta3, Yrojib), CIOCOObI HMX MEpPepadOTKM M MPAKTHYECKOE INPUMEHEHHE NPOLYKTOB
nepepaboTKy;

c(OPMHUPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS 10 XMMHYECKHM YypaBHEHHUSIM (Macchl,
00bEMa, KOJMYECTBa MCXOJHOIO BEIIECTBA WJIM MPOLYKTa PEAaKLUUH 10 M3BECTHBIM Macce, 00BEMY,
KOJINYECTBY OJJHOTO U3 UCXOJHBIX BEIIECTB W MPOIYKTOB PEAKIINH);

c(OpMHUPOBAHHOCTh yMEHHH BJIaAeTh CHUCTEMOH 3HAaHMH 00 OCHOBHBIX METOJaxX Hay4HOTO
MO3HAHMS, MCIONB3YEMbIX B XMMHH NPHU H3yYEHHH BEIIECTB M XUMHUYECKHUX fABIEHHH (HaOiromeHwe,
M3MEpeHHe, JSKCIIEPUMEHT, MOJEIMPOBAHME), HWCIOJIH30BATh CHCTEMHBIE XWMHYECKHE 3HAHHUS IS
MPUHATUS PEIICHNH B KOHKPETHBIX JKM3HEHHBIX CHTYallMsX, CBS3aHHBIX C BEIIECTBAMH H WX
MIPUMEHEHHUEM;

c(hopMUPOBAaHHOCT, YMEHHU COOJIOMATh TIPaBHJIa TIOJB30BAHMS XUMHYECKON TMOCYyIOH U
nabopaTopHbIM O0OpY/ZIOBaHHMEM, a TaKKe TpaBuiia OOpalleHHs C BEIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMH IO BBITTOJIHEHUIO TA00PATOPHBIX XUMHIECKHUX OTIBITOB;

c(OpMHUPOBAaHHOCTh yYMEHHH IUIAHUPOBATh W  BBHIMONHATh XWUMHYECKHH  OKCIIEPHMEHT
(mpeBpaleHusi OpraHuvecKuX BEIIECTB NMPU HATPEBAHWH, MOIyUYEHNE 3TUJICHA U M3YUYEHHE €ro CBOWCTB,
Ka4yeCTBEHHbIE PEAaKLUU OPraHUYEeCKUX BEIIECTB, JAeHATypalus OEJIKOB INpH HArpeBaHUU, LIBETHbIE
peakIy OeJIKOB) B COOTBETCTBHH C MPABHJIAMU TEXHHKH 0€30M1aCHOCTH P OOPAIICHNH C BELIECTBAMH U



nabopaToOpHBIM O0OPYIOBaHUEM, NPEACTABIATh PE3YJIbTAThl XUMUYECKOTO SKCIEpUMEHTa B (opme
3allUCH YPaBHCHUH COOTBETCTBYIOINUX pEaKuii ¥ (OPMYyJIMPOBAaTh BBIBOJABI HA OCHOBE OTHX
pe3yIbTaToB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTUYCCKH aHAJIM3MPOBATh XHMHUYCCKYH)  HH(OpPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpelICTBa MacCcoBOM nH(popMaiuu, UHTEpHET U qpyTUX);

c(hOpMUPOBAHHOCTh YMEHHIA COOJIIO/IaTh TIPaBUJIa KOJOTUYECKH I1eJIECO00Pa3HOr0 TMOBEJACHUS B
OBITY M TPYIOBOW ACSITEIHHOCTH B IEJIAX COXPaHEHHS CBOETO 3JI0POBbS U OKPYXKAIOIICH MPUPOIHON
Cpelbl, OCO3HABaTh OMACHOCTh BO3JCHCTBUS Ha JKHUBBIC OPTaHU3MBI OINPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHMMAas cMbIicn mokaszarens [I/IK, moscHAT, Ha mnpuMmepax CHOCOOBI YMEHBIICHUS U
MPEAOTBPAIICHUS UX BPESAHOT'O BO3/ICHCTBUSI HA OPTaHU3M YEJIOBEKA;

JUTsi 00YYJaroOIUXCsl ¢ OTPAHNYCHHBIME BO3MOXKHOCTSIMHU 3/I0POBbSI: YMEHHUE NMPUMEHSATH 3HAHHS 00
OCHOBHBIX JOCTYMHBIX METOAAaX [MO3HAHUS BEIIECTB U XUMHUECKHUX SBICHUN;

JUISL CIIETBIX M CIHA0OBUIANIMX OOYYaIONIMXCSA: YMEHHE UCIOJIb30BaTh pPelibe(hHO-TOUCUHYIO
cuctemy obo3HaueHuit JI. Bpaiis i 3anucu XuMUIeCKux GopMy..

11 KJIACC

[MpeameTHBIe pe3yabTaThl OCBOCHUS Kypca «O0mIas 1 HeopraHuUecKasi XUMUSD) OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHHUIA: O XWMHUYECKOH COCTaBJSIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B ITO3HAHWU SIBJICHUH MPUPOABI, B (OPMUPOBAHUN MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (QYHKIMOHAJIBHON IPaMOTHOCTH, HEOOXOIMMOHW HJsl peIleHHs MPAaKTUYEeCKUX 3ajad U
9KOJIOTMYECKH 000CHOBAaHHOI'O OTHOIIEHHS K CBOEMY 37I0POBBIO M IIPUPOAHOM Cpene;

BIAJICHUE CHCTEMONW XHMHYECKHX 3HAHWM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAlOIINE MOHATHUS
(XMMHYECKHIA SJIEMEHT, aTOM, H30TOIl, $-, P-, d- AIEKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb,
MOJISIpHBI 00BEM, BAJIEHTHOCTB, 3JIEKTPOOTPHLATEILHOCTb, CTEIIEHb OKHCIICHHUS, XUMHYECKas CBS3b
(xoBasyieHTHasl, MOHHAs, METAJIMYECKasi, BOJOPOIHAS), KPUCTAJUIMUECKAs PEIIETKA, TUIBI XUMHUYECKHX
peakuuii, pacTBOp, AJIEKTPOIHUTHI, HEJIEKTPOIUTHI, SIEKTPOJUTHYECKAs] AUCCOLMALMA, OKUCIUTEIND,
BOCCTaHOBHUTEJb, CKOPOCTb XUMHUYECKOH PEaKLNHU, XNMHUUECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS
JIEKTPOJIUTHUECKOM Tucconumanuy, nepuoanuecknii 3akoH Jl. . MenneneeBa, 3aKOH COXpaHEHHUS MacChl
BEIIIECTB, 3aKOH COXPAHEHMs M NPEBPAIICHUS SHEPTUU NPU XUMHUYECKHX PEAKLUX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SA3BIK XUMHM, MHPOBO33PEHUECKHE 3HAHUA, JIEKallde B OCHOBE IOHUMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMHYECKHX SIBICHUH, (DAKTOJIOrMYECKHE CBEACHUS O CBOWCTBAX, COCTABE,
NOJY4YeHHH U O€30IaCHOM HCHOJIb30BAHMM BAKHEHUIIMX HEOPraHWYEeCKUX BELIECTB B OBITY H
MIPAKTUYECKON JEATETBHOCTH YEI0BEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIISTH XapaKTEPHbIC NPU3HAKK MOHATHH, YCTaHABIMBATh HX
B3aMMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOINE MOHATHS IPY ONMUCAHUHM HEOPTAaHMYECKHUX BEIIECTB M UX
MpEBPAILCHU;

c(OpMHUPOBAHHOCTh YMEHHH HCIIONB30BATh XUMHUYECKYIO CHMBOJHKY JJIsI COCTaBICHHUS (OPMYI
BEIIECTB M YpaBHEHHH XHMMHYECKUX peakuui, cucrematnueckyto HomeHknatypy (IUPAC) u
TPUBHAJIBHBIE HA3BaHUS OTAEIHHBIX HEOPTAaHWYECKUX BEIIECTB (YrapHbIi ra3, yriaeKuCIbIi ra3, aMMHuaKx,
raméHasi U3BeCTh, HErameéHast U3BeCTh, MUThEBAS CONA, TUPHUT U APYTHUE);

c(hOpMHPOBAaHHOCTh YMEHHU OMPEIENATh BaJCHTHOCTb M CTENEHb OKHCICHHS XWMHUYECKHX
3JIEMEHTOB B COEIWHEHHSX pa3INYHOTO COCTaBa, BUJ XWMHYECKOW CBA3HM (KOBaJICHTHAas, WOHHAf,
MeTaJlJIMYecKas, BOJIOPO/IHAs) B COCTUHEHNUAX, THIT KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJEKYJsIpHAsi, WOHHAs, METa/UTM4YecKas), XapakTep Cpeasl B BOJHBIX pPacTBOPax
HEOPraHWYECKUX COE/IMHEHU;

c(hOopMHPOBaHHOCTh YMEHWH YCTaHABIWBATH MPUHAJICKHOCTh HEOPTAHUYECKHX BEIIECTB IO HX
COCTaBy K ONpeAeTIEHHOMY KIIacCy/TpyIllie COeMHEHUH (MPOCThIE BEIECTBA — METAUIbI U HEMETAaILIbI,
OKCH/[Ibl, OCHOBaHMS, KUCIIOThI, aM()OTEPHbIE THIPOKCUIBI, COJIH);



c(hOpMHPOBAaHHOCTh YMEHHH PacKpbIBaTh CMBICT mepuoamyeckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPHPOBATH €T0 CHCTEMaTH3UPYIOIIYI0, O0BSICHUTENFHYIO U MPOrHOCTUYECKYIO (DYHKIINY;

c(OpMHPOBAHHOCTh YMEHHH XapaKTepH30BaTh JIIEKTPOHHOE CTPOCHHUE aTOMOB XHMHYECKUX
anemeHTOoB 1-4 mepuonoB Ilepmomudeckoit cucrteMbl xumuuyeckux anemeHToB [I. M. Menneneesa,
UCTIONIb3YSl TIOHATHS «S-, P-, O-3JEKTPOHHBIC OPOMUTAIN», «IHEPTETHYCCKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHMX 3JIEMEHTOB U MX COCIMHEHUW IO NEPUOAAM H
rpynmnaM [lepuonnueckont cucremsl XuMuieckux anemeHTos /. 1. Menneneesa;

c(OpMHPOBAaHHOCTh YMEHHH XapaKTepH30BaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3JIMUHBIX KIACCOB, IOATBEPXKAATH CYLICCTBOBAHME I'€HETUYECKOH CBS3H
MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMM C IIOMOIIBK) YPAaBHEHUN COOTBETCTBYIOIIMX XMMHUYECKHUX
peakuuii;

c(OpMHPOBAHHOCTH YMEHUSI KJIACCH(PUIUPOBATH XUMHUUECKUE PEAKLIUH 110 Pa3THYHBIM MPU3HAKAM
(umcity m cocTaBy pearupyrolIMX BEIECTB, TEMJIOBOMY 3((}eKTy peakuuu, M3MEHEHHIO CTeleHeH
OKHCIICHHUSI 3JIEMEHTOB, 00paTHUMOCTH PEAKIINH, YIACTHIO KaTall3aTopa);

c(OPMHUPOBAHHOCTh yYMEHHWH COCTABISITh YPAaBHEHMS pEaKUUid pPa3IUYHBIX THIIOB, IMOJHBIE U
COKpaIllEHHBIC ypaBHEHUS] PeaKkIUii MOHHOTO OOMEHA, YUWTHIBAs YCIOBHS, NPH KOTOPHIX STH PEaKLUH
UIYT 0 KOHIIA;

c(OpPMHPOBAHHOCTh YMEHHMH TPOBOJIUTH PEAKIUH, IMOATBEPXKIAIOMINE KadeCTBECHHBIH COCTaB
pPa3IMYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAaThb OMNBITHBIM IIyTEM HOHBI, MPUCYTCTBYIOLIUE B
BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUH PACKPBIBATH CYLTHOCTh OKHUCIUTENBbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
MOCPEICTBOM COCTAaBJICHHS JJIEKTPOHHOT'O OajlaHca 3TUX PeaKIuii;

c(OPMHUPOBAHHOCTh YMEHHMH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHUMHMYECKOH peakuud OT
pasin4HBIX (HAaKTOPOB; XapakTep CMEILEHHsS XMMHUYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT BHELIHETO
BozzaeiictBus (mpuniun Jle lllarense);

c(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepPHU30BaThb XHMHUYECKHE IMPOLECCH], JIeKAIIMe B OCHOBE
MPOMBIILIEHHOTO MOJTY4Y€HHUsI CEPHOM KHCIOThI, aMMHUaKa, a Takke cOPMHUPOBAHHOCTD MPEICTABICHUI
00 00LIMX HAYYHBIX MPUHLMIIAX U SKOJIOTHYECKUX MPoOJIeMax XUMHUYECKOTO IIPOU3BOJICTBA;

c(OpPMHUPOBAHHOCTh YMEHHUI INPOBOJIUTH BBIUMCICHHSA C HMCIIOJIb30BAHUEM TIOHATHS «MaccoBas
JI0JIs BELIECTBA B PAaCTBOPE», 00bEMHBIX OTHOIICHUH Ta30B MPH XUMHUYECKHUX PEAKIHAX, MAaCChl BELECTBA
i 00bE€Ma Ta30B M0 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce MM 00BEMY OJHOTO M3 YUACTBYIOIIUX B
peaKnuu BEIIECTB, TEIJIOBOro 3(¢eKTa peakuud Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BELIECTB,
MIPEBPAICHAS U COXPAHEHHS SHEPTHH;

c(OpMHUPOBAHHOCTh YMEHHH CcOONIOAaTh MNpaBHja IOJb30BAHMS XUMHUYECKOH MOCYIOH H
na0opaTopHBIM OOOpYAOBaHKMEM, a TaKKe INpaBuia OOpalleHHs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKLUSIMH IO BBIIIOJTHEHUIO TAOOPATOPHBIX XUMHIECKHUX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHMH IUIAHUPOBATH U BBIIOIHATh XMMUYECKUH IKCIIEPUMEHT (pa3iioKeHHe
MEPOKCUAA BOJIOpPOJA B IPHUCYTCTBUM KAaTAIU3AaTOPA, ONPENEIICHUE Cpeldbl PacTBOPOB BEILIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HHIMKATOPA, BIMSHUE Pa3lUYHbIX (AKTOPOB HA CKOPOCTh XUMHYECKOM
peaKIny, peakiui HOHHOTO 0OMEeHa, KAYeCTBEHHbIC PEAKIIUK Ha cyJb(aT-, KapOOHAT- U XJIOPHI-AaHUOHBI,
Ha KaTHMOH aMMOHHS, pelIeHHe SKCIIEPHUMEHTANBHBIX 33j1a4 1Mo TemaMm «Mertamiey u «Hemeramns») B
COOTBETCTBHH C IMpaBHJIAMH TEXHHUKH O€30MIaCHOCTH TMpPH OOpAIIEHUH C BEUIECTBAMU H JTA0OPATOPHBIM
000pyI0BaHNEM, IPEJCTABIATh PE3yIbTaThl XUMHUYECKOTO JKCIIEPUMEHTa B (OpMe 3allucH ypaBHEHUI
COOTBETCTBYIOLINX PEeaKIHi U (OPMYITHPOBATH BBEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

cOPMHUPOBAHHOCTh ~YMEHHMH KPUTHYECKH AaHaJIM3HPOBaTh XHMHUYECKYH HWH(pOpMaImio,
MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CpPE/ICTBA MACCOBOW KOMMYHHUKANWH, VIHTEpHET U IPyTHX);

c(OpMHUPOBAHHOCTh YMEHUH COOJIIOAThH MPaBUiIa SKOJOTHYECKH I1IeJIeCO00pa3HOTO MOBEJCHUS B
OBITy M TPYIOBOW AESTEIHHOCTH B IENIAX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAOIIEH MPUPOTHOMN
Cpellbl, OCO3HABaTh OIACHOCTH BO3JCHCTBUS HA JKHUBBIC OPTaHM3MBI OIPEICIIEHHBIX BELIECTB, TIOHUMAs



cmbicn mokazarens [TJIK, moscHATH Ha mpuMepax crmocoObl YMEHBIIEHHS W MPEJOTBPAIICHUS HX
BPEIHOI0 BO3ACUCTBUS Ha OPTaHU3M YEIIOBEKA;

JUTsL 00YYaloOIIMXCs C OTPaHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI: YMEHHE MPUMEHSITh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOAaX [MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHUN;

JUIA CIIeNBIX W cHa0OBHISMIIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-TOUCHHYIO
cucteMy obo3HaueHuit JI. bpaiins s 3anucu XuMu4Ieckux Gopmya.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM (uudpoBbie)
Ne o/ P Kontpoabnbie  IIpakTuueckue bp
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Tpenmet oprannyeckoii xumuu. Teopus
. bubnuotexa [JOK
1.1 CTPOCHHUSI OPTAaHMYECKUX COSAMHEHUN A. 3
https://myschool.edu.ru/
M. bytieposa
Htoro no pazneny 3
Pa3znen 2. YrieBoaopoabl
bu6mmorexa [IOK
2.1 [IpenenbHbIE YTI€BOAOPOABI — aJKAHBI 2
pet Y AOPOA https://myschool.edu.ru/
bu6mmorexa [IOK
2.2 ApOoMaTHYIECKUE YTIIEBOIOPOIBI 2
P Y AOPOA https://myschool.edu.ru/
53 HernpenenbHble yrieBogopoabl: aIKeHBI, 6 1 bubnnoreka [JOK
' aITKaJIMeHBI, AIKUHBI https://myschool.edu.ru/
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOAOB U 3 1 bubnnoreka [JOK
' uX nepepadoTka https://myschool.edu.ru/
Hroro no pazneny 13
Paznen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust
bubmuoreka [JOK
3.1 Cnuptel. Genon 3
p https://myschool.edu.ru/
bubnuorexa [JOK
3.2 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7 1 1
https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

CnoxHbIe 3(DUpBI

33 Yrncooms 3 ismhooledury
Hroro mo pazneny 13
Pa3znen 4. A3oTcoaepxanue opranHnyeckue coeJuHeHUust

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 bubmmorexa LIOK

https://myschool.edu.ru/

Hroro mo pazneny 3
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bojgokna 2 E::fg;j;?e;éﬁogg Ic?u.ru /
Htoro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmMmeHoBaHHe pa3gesioB H TeEM nudpoBbIe
Ne ni/mm P Konrpoabnsie | IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
bubnunoreka LIOK
11 u [lepuonnueckas cucremMa XUMUYECKUX 3
https://myschool.edu.ru/
sneMeHToB [. 1. MenneneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4 bubmmoreka [JOK
' BEILECTB https://myschool.edu.ru/
bubnuoreka [{OK
1.3 XHUMHUYECKUE PEAKIIUU 6 1 1
peaxt https://myschool.edu.ru/
bubmmoreka IIOK
n 13
TOTO MO pasaeiy https://myschool.edu.ru/
Pa3nea 2. Heoprann4yeckasi xumust
2.1 Mertambt 6 1 bubmorexa HOK
https://myschool.edu.ru/
b K
2.2 Hewmeramsr 9 1 1 nommorexa IO
https://myschool.edu.ru/
53 CBs13b HEOPraHMYECKUX U OPTaHUUYECKUX 5 bubnunorexa LIOK
' BEIIICCTB https://myschool.edu.ru/
bubnunorexa LIOK
Hroro mmo pazze 17
TOroHo pasiery https://myschool.edu.ru/
Pa3pen 3. XumMus 1 :Ku3Hb
b K
3.1 XUMHUA U KU3Hb 4 nommorexa [0

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Uroro no pazgeny
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KVJIACC
KoanyecTBo yacoB Jlata DJIeKTPOHHbIE
Ne Tema ypoxa U3YYEeHUS uudposbie
M KoHTpoabHbIE IIpakTHyeckue
n/n y Bcero P P oOpa3oBaTejibHbIE
padoThI padoThI VDRI
mian | ¢gakr pecyp
IIpenmeT oprannyeckoii XuMmui, eé
p p > 1 02.09 POIII
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE
Teopust CTpoeHUS OPraHUYECKUX
coenunenuii A. M. bytnepoga, eé 1 09.09 POII
OCHOBHBIE ITOJI0KEHUSI
[IpencraBnenue o knaccuukanum
opraHndeckux Bemiects. HomeHkmaTypa
P P 1 16.09 PRI
(cucremaTuveckas) ¥ TpPUBUAIbHBIC
Ha3BaHUS OPTaHUYECKHUX BEIECTB
AJIKaHBI: COCTaB M CTPOCHHE
. P ’ 1 23.09 POIII
TOMOJIOTUYECKUM PsiJT
MetaH ¥ 3TaH — IOPOCTEUIIIIE
P 1 30.09 POIII
MPEACTABUTENH AJIKAHOB
AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA 1 07.10 POII
OTWIEH U IPOMMWIEH — IIPOCTEUIINE
p p 1 14.10 POII
MPEACTaBUTENH AJIKEHOB
IIpaxTnueckas padora Ne 1. «[Tomyuenue
p p oy 1 1 21.10 PO
ATUJIEHA U U3YYE€HUE €T0 CBOWCTB)
Ankanuensl. byraguen-1,3 u
MeTunoyTanuen-1,3. [Tonyuenue 1 04.11 POII
CUHTETUYECKOI0 KayuyKa U Pe3UHBI




AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHUIICH — 11.11 POII
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB
ApeHbl: 0eH3011 U TOJIYOJI. TOKCHYHOCTD

11 P J 18.11 POIL
apeHOB
I'eneTnueckas CBSI3b yIVIEBOJOPOIOB,

12 YTIEBOAOPOR 25.11 POIL
MIPUHAIICKANTUX K Pa3IMYHBIM KJIaccaM
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

13 MPUPOJIHBIN ra3 U MOIMyTHHIE He(TSHBIC 02.12 POl
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoaHBIE HICTOYHHUKH YTIIEBOJIOPOIOB:

14 MPUPOHBIN ra3 U MOy THBIE He(TAHBIC 09.12 POl
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
KonTponsHasg pabota mo paszei

15 P P pasAcIy 16.12 POIIL
«YTIIEBOAOPOIBD)
IIpenensHble OMHOATOMHBIE CITHUPTHL:

16 pedl g P 23.12 POIIL
METaHOJ ¥ 3TaHoJ. BomopoaHas cBs3b
MHOroaToMHBIE CIIUPTHI: STUICHIIINKOIb U

17 p 13.01 POII
TIIALEPHUH
deHoI: cTpoeHHE MOJIEKYIIBI, PU3UIECKHE

18 p MoKy b 20.01 PDIII
1 XUMHYECKHE CBOMCTBA, TPUMEHEHUE
Anpaernasl: GopMalbIETUI U

19 AETHIEL: GOpMATEACTHN 27.01 POIILL
areTanbaerua. AIeToH
OIHOOCHOBHBIE IIPeaeIbHEIE KAPOOHOBEIE

20 )i pen p 03.02 POIII
KHCIIOTHI: MypaBbUHAs U YKCYCHAst
IIpaxtrueckas padora Ne 2. «CBoiicTBa

21 p pabe 10.02 POIII
pacTBopa YKCYCHOM KHCIIOTBD»

22 CreapuHOBas U 0JIEMHOBAs KUCIOTHI, KaK 17.02 POI




IpeaACTaBUTCIIN BBICHIUX Kap6OHOBI)IX
KHCJIOT

23

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIIEe JEHCTBHE

24.02

24

Crnoxuble 3(Upbl Kak MPOU3BOIHbBIE
KapOOHOBBIX KUCIOT. [ 'MAPOIIN3 CIOKHBIX

3¢upoB

03.03

POLI

25

JKupbl: ruaponn3, MpUMEHEHHUE,
OuoJIOTNYecKast PoJIb KUPOB

10.03

POLI

26

VYTieBobl: COCTaB, KiIaccuuKanus.
Baxneiimme npeactaBuTeNu: TIII0K03a,
¢bpykTo3a, caxapo3a

17.03

PoII

POl

27

Kpaxman u nemironosa kak npupoHbie
MIOJINMEPBI

31.03

POl

28

KontponbHas padota mo pasaeny
«Kucnopoaconeprkariye opraHn4eckue
COETUHEHUS

07.04

PoII

29

AMWHEBI: METHJIAMUH W aHUJINH

14.04

PoII

30

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHUYeCKHUE COCTUHEHUS, UX
ouoaorunueckoe 3HaueHue. Ilentuael. beaku
KakK MPUPOJHBIE BBICOKOMOJIEKYJISIPHBIE
COCIUHEHMUS.

21.04

31

OCHOBHbBIC TOHATHUS XUMUH
BBICOKOMOJICKYJISIPHBIX COCIUHEHMI.

28.04

POI

32

KonTponbHas pabota mo pazueny
" A30TCoIepKaIne OpraHnuecKue
coeuHeHHs. BBICOKOMOJICKYIIpHBIC

05.05

POI

PoOII




coenuHeHus"

Brrancaenus mo YPaBHECHUIO XHUMHYSCKOHU

33 1 12.05 POIII
peakuu
OCHOBHBIC METOJIbI CHHTE3a
34 BBICOKOMOJICKYJIIPHBIX COSAMHEHUH. 1 19.05 PoII
[TmacTmacchl, kaydyKu, BOJIOKHA
OBIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




11 KJIACC

KoumnuectBo yacos Tlata JJ1eKTPOHHBIE
Ne Tema ypoka K H3y4eHust uudposbie
HTPOJIbHBI IIpakTHYecKkHn
n/m Bcero OHTPO ¢ P ecxme o0pa3oBaTe/ibHbIE
padoThI padoThI eCYDCRI
mwian | ¢akr pecyp
. bubmuoreka [{OK
XUMHUYECKUH 2JIEMEHT. ATOM. 03.0 1
1 https://myschool.edu.
DJeKTpOoHHAs! KOH(PUTYpanus aTOMOB 9 ru/
[lepuonnueckuii 3akoH u [lepronuueckas
bubnunoreka LIOK
CHCTEMa XMMHYECKHX 31eMeHTOB /JI. H. 10.0
. 1 https://myschool.edu.
MenpeneeBa, UX CBSI3b C COBPEMEHHOM 9 u/
TEOpUEH CTPOEHHUS aTOMOB T
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHUX JIEMEHTOB M UX COCTMHEHUN
bu6nmorexa LIOK
10 TpyMIaM U nepuojam. 3HaueHue 17.0
1 https://myschool.edu.
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI 9 u/
xumuueckux anemenToB /.M. Meneneesa o
B Pa3BUTHUU HayKHU
CrpoeHue BeniecTBa. XuMu4eckas CBs3b, 24.0 bubmmnoreka HOK
e€ BUJIbI; MEXaHU3MbI 00pPa30BaHMS 1 9 ' https://myschool.edu.
KOBAJICHTHOM CBA3U. BogopoiHas cBs3b ru/
BaneHTHOCTB. DIIEKTPOOTPULIATENEHOCTD.
but6mmorekxa [IOK
Crenenpb okucieHus. BemecTa 01.1
1 https://myschool.edu.
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO 0 ul
CTPOCHUS —
but6mmoreka [IOK
[IoHsATHE O IUCTIEPCHBIX CUCTEMAX. 08.1
1 https://myschool.edu.
HctunHbIe U KOJIOUIHBIE PACTBOPBI. 0 ru/
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MaccoBas A0JI1 BEIECTBA B paCTBOPEC

Knaccudukanust 1 HOMEHKIaTypa

HEOpraHn4eCKux COCIVHEHUN. 15.1 Bubmorexa HOK
7 https://myschool.edu.

['eneTnyeckas CBA3b HEOPraHUYECKUX 0 u/

BEILECTB, Pa3JUYHBIX KJIACCOB

Knaccudukanms XaMUIecKuX peakiuii B

HEOPraHMYECKON U OpraHM4eCcKON XUMHUHU. 99 1 bubnuoreka [JOK
8 3aK0oH COXpaHEHUsI MaCChl BEIIECTB; 3aKOH 0 https://myschool.edu.

COXPAHEHHUS U IPEBPALLECHUS] SHEPTUU NIPU ru/

XUMUYECKHUX PEaKIIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu. 05.1 bu6morexa HOK
9 https://myschool.edu.

XHUMHUECKOE paBHOBECHE 1 u/

[IpakTuueckas padora Ne 1. «Brnusiaue 121 Bbu6motreka [JOK
10 pa3InYHbIX (PAaKTOPOB HA CKOPOCTh 1 https://myschool.edu.

XUMUYECKON PEaKLUn» ru/

DNEKTPOIUTHYECKAsT JUCCOLUALM.

[TonsiTre o BogopoaHoM nokazatene (pH) 19.1 bubmmoteka IIOK
11 pactBopa. Peakuuu noHHOTO OOMeEHa. 1 https://myschool.edu.

IM'maponus opraHnyeckux u ru/

HEOpPraHMYECKUX BEILECTB

OKHMCIHUTENTBHO-BOCCTAHOBUTEIBHBIE 26.1 bubnunorexa LIOK
12 peakuuu. [lonarue o6 anexTponuze 1 https://myschool.edu.

pacIuIaBoB U PacTBOPOB COJIEH ru/

KonTtponbHast pabota no pazaeny 03.1 bubmmorexa TIOK
13 https://myschool.edu.

«Teopernyeckue 0OCHOBBI XUMHM» 2 u/
14 Mertaibl, UX OJIOKEHHUE B 10.1 bubmmoreka LIOK

[lepronnueckoit cucTeMe XUMUYECKUX 2 https://myschool.edu.
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snemenToB 1. . MenaeneeBa u
0COOEHHOCTH CTpOoeHHUs aToMoB. O01He
(bu3HYeCKre CBOMCTBA METAJIIOB

. bub6nmoreka [IOK
CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUI 17.1
15 y https:/myschool.edu.
PpAL HAIPSKEHUNM METaJIOB 2 rul
XUMHUYECKHEe CBOMCTBA BaXKHEHIIINX 94.1 bubmuorexa [JOK
16 METaJLIOB (HATPUIA, KaIuid, KaJlbIuii, 5 ' https://myschool.edu.
MarHui, aIIOMUHUN) U UX COCAMHEHUHN ru/
. bubnunoreka LIOK
XUMHUYECKHE CBOMCTBA XpOMa, MEJIU U UX 14.0
17 . https://myschool.edu.
COCIUHCHUU 1
ru/
. bubnunorexka LIOK
XHUMHYECKHE CBOMCTBA IIMHKA, JKele3a U UX 21.0
18 . https://myschool.edu.
COCMHCHHI 1
ru/
[TpakTtuyeckas pabora Ne 2. "Pemenue 58.0 bubmmnorexka HOK
19 SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME 1 ' https://myschool.edu.
«MeTtannsi»" ru/
Hewmeraniel, UX MojgoxXeHue B
. bubmmoreka IIOK
Ileproanueckoi cucreMe XUMUYECKUX 04.0
20 https://myschool.edu.
asneMenToB . 1. MenneneeBa u 2 u/
0COOEHHOCTH CTPOEHHUS aTOMOB T
du3nyeckre CBONCTBA HEMETAIIIOB. 11.0 bubnunorexa LIOK
21 ATNIOTpOnHs HEMETAJJIOB (Ha IIpUMepe 5 ' https://myschool.edu.
KHCIJIOPOJIa, cepbl, hocdopa u yriepoia) ru/
. but6mmorekxa [IOK
XUMHYECKUE CBOMCTBA TaJIOT€HOB, CEPBI U 18.0
22 . https://myschool.edu.
UX COCAMHECHUU 2
ru/
23 XuMHYECKHe CBOMCTBA a30Ta, (hocodpa u 25.0 bubnuotexa [JOK
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UX COCIUHECHUI 2 https://myschool.edu.
ru/
. bu6nmoreka [IOK
XHUMHUYECKUE CBOMCTBA yIiIepoa, KpEMHUs 04.0
24 y https://myschool.edu.
U UX COCTUHEHUU 3
ru/
. bu6nmorexa [IOK
[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U 11.0
25 y https://myschool.edu.
UX COCIUHECHUU 3
ru/
O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
bubmuoreka [{OK
teme «Hemeramuibly. Beraucienus no 18.0
26 . https://myschool.edu.
YpaBHEHUSM XUMUYECKUX PEAKIIUN U 3 u/
TEPMOXUMHYECKHUE PACUETHI _
[IpakTuueckas padora Ne 3. «Pemenune 01.0 bubnuoreka [IOK
27 AKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 4 ' https://myschool.edu.
"Hemeramisi"» ru/
KonTponsHnas pabora no remam 08.0 bubnmorexa [IOK
28 https://myschool.edu.
«Meramns» u «HemeTamibny 4 u/
Heoprannueckue u opraHudecKue 15.0 bubmmnoreka HOK
29 kucnotel. Heopranmueckue n 4 ' https://myschool.edu.
OpraHUYECKHE OCHOBAHUS ru/
AmMoTepHbIe HEOpraHUYECKHE U
but6mmorekxa [IOK
OpraHnvecKHue coenuHeHus. [ eneTnueckas 22.0
30 https://myschool.edu.
CBSI3b HEOPTaHUYECKUX U OPTaHUIECKUX 4 u/
BEILIECTB T
Ponb xumuu B oOecrieueHIn
. . bubnunoreka LIOK
OKOJIOTUYECKOU, DHEPIETHIECCKOU U 29.0
31 y https://myschool.edu.
MUTIEBON 0€30MaCHOCTH, PA3BUTHH 4

MCOUILIMHBI

ru/
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[IpencraBnenus 06 0OMUX HAYYHBIX 05.0 bubnuorexa [JOK
32 MPUHITMIIAX TPOMBIIIICHHOTO MTOTYYeHUS 1 g https://myschool.edu.
Ba)KHEUIIINX BEIIECTB ru/
12.0 bub6nmoreka [IOK
33 UenoBek B MUPE BEIIECTB M MATEPHATIOB 1 s https://myschool.edu.
ru/
19.0 bu6nmmorexa [IOK
34 XHUMHS U 3J0pPOBbE YECIIOBEKA 1 c https://myschool.edu.
ru/
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xmace/ I'abpuensia O.C., Octpoymos WU.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

Brenures Xumus, 10 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe o0uiectBo «M3aarenbcTBO

«ITpocsemenue»

HepI/IOIIH‘IeCKaSI CHUCTCMA XUMHNYCCKHX 3JICMCHTOB I[.I/I.MGHIIGJIGGBa, Ta6J'IHLIa

pacTBOPHUMOCTH, SHCKTpOXI/IMI/III€CKI/II7I pAa HAIPSZKCHUA MECTAJTIJIOBBAPUAHT

METOINYECKHUE MATEPHUAJIBI IS YUYUTEJIA

Brenurehttps://prosv.ru/ data/umk/7435/toc_20-0301-01.pdfmannsie

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

Breaurtemannsiehttp:// www.chemnet.ru ['azeta « Xumus» u cailt nist yaurens « 51
Uy Ha YPOK XUMUI

http://him.1september.ru Enunas xomnexuus LIOP: IlpeameTHas koyuiekius
«XUMUS»

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



aKcriepuMeHThl: xumusi. Komnekius Poccuiickoro o01eo0pa3oBaTeabHOT0
nopTana

http://experiment.edu.ru AJIXUMUK: cairt JI.FO. Anuk6epoBoit

http://www alhimik.ru Becepoccuiickas onmummnuana mkoJIbHUKOB 110 XUMHAH
http://chem.rusolymp.ru Oprannueckasi Xumusi: 3JIEKTPOHHBIN YU4EOHUK JJIs
CpPEIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: SJEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIIEIK: XUMHUS
http://www.chemistry.ru JlucTaHiiMOHHAsI OTUMITHA/AA IO XUMUH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHBIA IPOEKT



