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IHHOACHHUTEJIBHASA 3AIIMCKA

IIporpamma ¢ ucnojib3oBanueM odopynoBanus « Touxku Pocray.

[IporpammMa 10O XUMUM Ha YPOBHE CpeAaHero oOuiero oOpa3oBaHus
pazpabotrana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deneparnuy, TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHOlt 00pa3oBaTENbHOW MPOrpPaMMbl CpeIHEro oOIero oOpa3oBaHUs
(®OIT  COO), npencraBieHHbix B  DenepanbHOM  TOCYAAPCTBEHHOM
obOpazoBarenbHoM cranaapre COO, c¢ yu€rom KoHuenmuu mnpenojaBaHus
yuebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX oOpraHu3anusx Poccuiickoil
Oenepanvy, pealu3ylONIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOTpPamMMbl, U
OCHOBHBIX TmoyiokeHud «Crpareruu pa3BuTHs BocnuTanus B Poccuiickon
Oenepanuu Ha niepuon a0 2025 roma» (Pacmopsixenue IlpaButensctBa PD ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MpOrpaMMbl MO XHMHUHU, K ONPEICIICHUIO
oO1el cTpareruu 00y4eHus, BOCIUTAHUS U Pa3BUTUS O0OyUYaIOIIMXCA CPEACTBAMU
yueOHoro npenmMera «Xumusi» st 10-11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIM
koHuenrtyanbHble nojoxkeHuss @I'OC COO o B3auMOOOYCIIOBIEHHOCTH LENEH,
COJIep)KaHus, pe3yibTaToB OOy4YeHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKU
BBIIIYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMHU
o0uieo0pa3oBaTeabHOM OpraHu3aluu, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOLIMM JTallOM pealu3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILEHHOCTEH, MPUCYIINX
LEJJOCTHOM CHCTEME XHMMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTCs
MO3HAHMSI 3aKOHOB MPUPOABI, POPMUPOBAHUS MUPOBO33PEHUSI U 00IEH KYJIbTYPBhI
YelioBeKa, a TaKXKe DSKOJIOITMYEeCKHM OOOCHOBAaHHOIO OTHOLIEHHSI K CBOEMY
3MI0POBBI0 M MNPUPOAHON cpene. Peammsyercs Xumuueckoe oOpa3oBaHHE
00yyJaroIMxcsl Ha YPOBHE CPEIAHEro 0o0IIero oOpa3oBaHus CpelcTBaMU y4eOHOTO
npeamMera «XHMHS», CONEpPKAHHE M IOCTPOCHHE KOTOPOTO ONpPENEIICHbI B
nporpaMMe MO XUMHUU C YYETOM cHenupUKd HAyKd XUMHUH, €€ 3HAYCHHS B
MO3HAHUM TMPHUPOABI U B MaTepHATbHOM KU3HM OOIIECTBA, a TAKXKe C Y4ETOM
oOluMX 1eleil W MPUHLMUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE
CHUCTEMBI cpesiHero o01ero oopa3zoBanus B Poccuiickoit denepanuu.

XUMHSI Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAaeT OCOOYI0 POJb B
COBPEMEHHOM LMBWIM3AIMHU, B CO3[JJaHUM HOBOW 0a3bl MaTepUaIbHOU KYJIbTYpHI.
Ona BHOCUT CBOHM BKJIaJ B ((OPMHUPOBAHHE PAI[IOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JJaHUE LIEJOCTHOTO MPEJCTABICHUS 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE
OpUPOABl U YEJIOBEKa, KOTOpoe (OpMUPYETCS] B XMMUU Ha OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPYKAIOLIETO MHUPA, OCO3HAHUS B3aWMOCBS3U MEXKIY
CTPOEHHEM BEILIECTB, NX CBOMCTBAMU U BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHHUS.



TecHO B3aMMOJIEUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMUMUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOH KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W SKM3HU KaXJI0Tro wieHa oOmiectBa. COBpeMEHHAas XHMMHsI Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKHMX TEXHOJOTHI HAalpaBi€HAa Ha pEIICHHE
r00anbHbIX TPOOJIEM YCTOWYMBOTO pPa3BUTUSA YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON OE30MTaCHOCTH U OXPAHbI 3[I0POBBSL.

B cooTBercTBUM € OOmMMMH LEISIMU W TPUHLUUIIAMU CPEIHETO OOIIEro
oOpasoBanusi copepskanue mpeamera «Xumus» (10—11 kmaccel, 6a30BbI YPOBEHD
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaronuxcsi, HEOOXOJIMMYI0O MM JUIsi  BbIPpAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
00pa3oBaHUsl B pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TpeaMeTra «XUMHsS»  SBISIOTCA  0a30BbIE  KYpChl —
«Oprannyeckas xuMus» U «OOIIas ¥ HEOpraHUYECcKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEp>KaHMsI KOTOPBIX SBJISIIOTCSI OCHOBBI 0a30BOM HAayKU: CUCTEMa
3HAHUU MO0 HEOPTaHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opraHnyeckoil xumuu. GopMUPOBAHUE JAHHOM CHUCTEMbI 3HAHUW MPU U3yYCHUU
npeaMera oOecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEro MHOTrooOpaszus
BEIIECTB HA OCHOBE OOIIMX MOHITHH, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuYecKkas XuMHus» cPopMUpOBaHa B MPOrpaMME IO XMMHUHU Ha OCHOBE
CUCTEMHOr0 TMOAXO0Ja K U3YYCHUI0 Y4YeOHOro wmarepuaia U 00yCJIOBJIEHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpPOBHSIX. Tak, B Kypce€ OpraHMYeCKOM XUMHUU BEIECTBa
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHHUS OPraHHUYEeCKUX
COCMHEHUN, a TaKXKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DJICKTPOHHBIX
MpEACTABICHU O cTpoeHuH BeulecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHH — OT YTJIEBOAOPOJIOB JIO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COCIUHEHUU. B Kypce OpraHM4ecko XHWMHUHU IIOJIYy4YarOT pPa3BUTHUE
c(hopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEaKITUH.

[Tonq HOBBIM yrJIOM 3peHUs B mpeaMere «XuMus» 0a30BOTO ypOBHSA
paccMaTpuBaeTCs W3yYCHHBIH HAa YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
TEOpPETUYECKUM MaTepuad U (AKTOJIOTUYECKHE CBEICHUS O BeIlIeCTBaX W
XUMUUYECKo peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HeopraHuyeckas
XUMUs» OOyYaromMMCsl TMPEIOCTaBIISIETCSI BO3MOXKHOCTh OCO3HATh 3HAYCHHE
MEePUOIMYECKOTO 3aKOHA C OOIIETEOPETHUECKUX W METOJIOJIOTUYECKUX TO3HITHH,



rIyOke TIOHSATh WCTOPUYECKOE UW3MEHeHHEe (QYHKIMA OTOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U MIPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWN O Ba)KHEWIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUHU,
CBOMCTBAax W MPUMEHCHHH, a TAKKE€ O XMUMHYECKUX PEAKIUAX, WX CYIIHOCTU H
3aKOHOMEpPHOCTSIX TMpoTekaHusi jgomnonHsercs B kypcax 10 m 11 xiaccos
AJIEeMEHTaMHU COJIEp)KaHUs, HMEIOUUMHU KYJIbTYPOJIOTMUYECKUH M MPUKIAHON
XapakTep. OTHU 3HAHUA CHOCOOCTBYIOT MOHMMAHMIO B3aUMOCBSI3U XHUMHUH C
JIPYTUMHU HayKaMH, PAacCKPBIBAIOT €€ pOJIb B IO3HABATEIPHOW WM TPAKTUYCCKOMN
JESATETPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHHWIO YBAKCHHUS K IIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU U MPAKTUUYECKHUX MPUIIOKEHUM XUMHH, TOMOTaOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
mpo0jemMax, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIMBATh HWH(GOPMAIHIO
MPUMEHATh €€ JUIsl TIOTOJTHCHWS 3HAHWM, PEIICHHWS WHTCIICKTYAIbHBIX |
AKCIIEPUMEHTAIILHBIX MCCIEA0BATEIbCKUX 3a7a4d. B memom comepikanue ydeOHOTO
npenmera «XUMHUS»  JAHHOTO  YPOBHS  M3Y4Y€HUS OpPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOYYaIOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIi TMOHUMAHUS
dunocockux MACH, TaKWX KaK: MaTepuajbHOE €JUHCTBO HEOPTaHWYECKOTO H
OpTraHUYECKOTO MHUpPa, OOYCIOBIICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOEHHEM, TMO3HABAEMOCTh MPUPOJHBIX SBJICHUA TYTEM OHKCIEPUMEHTAa W
pelIeHUs] TMPOTHBOPEYUN MEXKIy HOBBIMH (akTaMd UM TEOPETHUYECCKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUN IKOJIOTHYECKUX MpolieM, a
TakKe MPo0JIeM COepeKEHUS IHEPTETUIECKUX PECYPCOB, CHIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEpPUAJIOB.

B nmmane pemeHus 3amad  BOCIUTAHUS, PAa3BUTUS H  COLUATU3AIMH
oOydJaronuxcsi MPUHATBIE TPOrPAMMON MO XMMHH TOAXOAbl K OIpPEIeICHUI0
comepKaHUsT M TOCTPOCHHS MpeaMeTa TNpeaycMaTpuBaroT  (HOPMHUPOBAHHE
YHUBEPCAIbHBIX Y4YEOHBIX JEWCTBHM, HMeOUMX 0a30BO€ 3HAYECHHE IS
pPasIMYHBIX BHUJAOB JCATEIBHOCTH: PEIICHUS TpoOieM, TOWCKa, aHalu3a |
00paboTku uHbopMaIi, HEOOXOIUMBIX JJI TPUOOPETEHUSI OTIBITA MPAKTUYECKON
U HCCIICIOBATEIBCKON NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpenomaBaHMS XUMHUHM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHusl, TAK ¥ Ha YPOBHE CPEAHETO 0011Iero oOpa3oBaHus, MPU OMPEAeICHUN
coJlepKaTeIbHOW XapaKTEPUCTUKHU TIIeJIed W3Y4YeHUs MpEeIMeTa HalpaBlIeHUEM
NEPBOCTEIICHHOW 3HAYMMOCTH TPAAMIIMOHHO TpHU3HAETCS (POpMUpPOBAaHUE OCHOB
XUMUYCCKON HAyKH KaK 00JJACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JIESTETPHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTyphl. C
METOAUYECKON TOYKHA 3PEHHSI TAKOM MOIAXOJA K OIPEACIICHUIO LENeh W3YYCHUS
MIpEeAMETA SIBJISICTCS BIIOJTHE ONPaBIAHHBIM.



CoryacHO JaHHOW TOYKE 3pEHMS TJABHBIMU LEISIMU W3Y4YEHUS MpeaMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (QopMupoBaHuME CHCTEMBl XHMHYECKMX 3HAHUWA KaK BaKHEUIEH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOHU
JeKaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHBI U TEOPUU XUMHH,
OCBOEHHUE $3bIKa HAYKH, YCBOEHHWE M MOHMMAHUE CYHUIHOCTU IOCTYMHBIX
00001IEHNIT MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHHE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB W XUMHUYECKHX pEeaKlMid, HEOOXOIUMBIX HJisi NPUOOPETEeHUs
YMEHUN OpPUEHTHUPOBATHCA B MHUPE BEIIECTB M XUMUYECKHUX SIBJICHUH,
UMEIOIIHX MECTO B IIPUPOJE, B MPAKTUUYECKON U MIOBCEIHEBHOM KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEPUMEHTa, COOJIOJEHUEM  IPaBUI
0e301acHOro oOpanieHus ¢ BEIIECTBAMM.

Hapsiny ¢ atuM, comepxaTenbHas XapaKTepUCTHKA LEJIeW U 3a1a4 U3y4eHUs
MpeAMETa B IIporpaMMe Mo XMMUM YTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBHUU
C HOBBIMHM IPHUOPUTETAMHU B CUCTEME CpelHero olumero oopasoBanus. CeroaHs B
MpENoJaBaHUM XMMHUM B  OOJIbIIEH CTENEHUM OTHAETCA  NPEANOoYTEHHE
INPAKTHYECKONH KOMIIOHEHTE COJAepKaHUs OOydeHHs, OpPUEHTHUPOBAHHOW Ha
HOJTOTOBKY BBITYCKHUKA 00111€00pa30BaTEeIbHON OpraHu3alvy, BIAJCIOIIEr0 He
Ha0OpoM 3HaHWW, a (YHKIMOHAJIBLHOM TpaMOTHOCTBIO, TO €CThb CHOCOO0aMu U
YMEHUSMH aKTHUBHOTO TMOJYYEHUsl 3HAHUU M MPUMEHEHUS MX B PEabHON KU3HU
JUISL peIIEHUs TPAKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM Mpu U3y4YEHUM IMpeaMeTa «XUMHUS» JOMHHHPYIOLIEE
3HaYE€HHUE MPUOOPETAIOT TaKUE LIeJIU U 3a/1a4H, KaK:

ajanrtanus o0y4aronMxcsl K yCIOBUSIM JIMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(GbopMHpOBaHHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJIHUYECTBY, CAMOCTOSATEILHOMY MPUHATUIO TPAMOTHBIX
pELIEHNI B KOHKPETHBIX )KU3HEHHBIX CUTYyalUsX, CBS3AHHBIX C BEIIECTBAMHU M MX
IIPUMEHEHUEM;

dbopMupoBaHMe y  OOYyYalolIMXCS  KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHLIMI), WMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IS PaA3IMYHBIX BHUJIOB
NEeSATEIBbHOCTU: PelIeHUs MpoOJeM, MOUCKa, aHalu3a U 00pabOTKU MH(POpPMALIUH,
HEOOXOMUMBIX JUIsI TPUOOpPETEHMsI OMbITa MAESITENbHOCTH, KOTOpas 3aHUMAaeT
Ba&)XHOE MECTO B I[I0O3HAHMM XWUMHH, a TaKke 1 OLUEHKH C MO3ULUN
HKOJIOTMYECKON Oe30IacHOCTH XapakTepa BIMSHHUS BEUIECTB U XHMHUYECKUX
IPOLIECCOB HA OPraHU3M Y€JIOBEKA U MIPUPOIAHYIO CPELY;



pa3BUTHE TO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUECKUX
CIOCOOHOCTEH 00yJaromuXcs: CIOCOOHOCTH CaMOCTOSITEIbHO PUOOPETaTh HOBBIE
3HAHUS 10 XMMHU B COOTBETCTBHUH C KU3HEHHBIMHU TOTPEOHOCTSIMH, UCIIOIB30BATh
COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH JJISl TIOUCKA U aHAIM3a Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO COACPKAHMS,

(dopMupoOBaHKE U pa3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIICHHS], HA0II0IaTENbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOMMBI, B YAaCTHOCTH, NMpPHU IUIAHUPOBAHUU M MPOBEACHUU XHUMHYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydYaromuxcsi YOeXJAEHHOCTH B T'YMaHHCTHYECKOU
HAIPABJIIEHHOCTH XWMHUHU, €€ BaXXHOH POJM B PEIICHUH TJIOOANBHBIX MPOOJIEM
paIOHAIBHOTO MPUPOJIONOIB30BaHNS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpexHOTro
OTHOIIEHUS K NPHUPOJIE U CBOEMY 3/I0POBbIO, a TaKXE NPHOOPETEHUs OIbITa
WCIIONIb30BAaHUsl TONMYYCHHBIX 3HAHUW JUISI TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBSI3aHHBIX C XUMHUUYECKUMH SBIICHUSIMHU.

B yueOHOM miiaHe cpeaHero oOWIEro 0O0pa30BaHUS MPEAMET «XHUMHS»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOHN oOnactu «EcTecTBeHHO-HayUHbIE
MPEeIMETHD.

Oo111ee ynciio 4acoB, OTBEIEHHBIX I U3YUEHHUS] XMMHUU, Ha 0a30BOM YPOBHE
cpeaHero obmero odpaszoBaHus, cocrabisieT 68 dacos: B 10 kimacce — 34 gaca (1
yac B Heneno), B 11 kiacce — 68 vaca (2 yaca B Hezelio).



COILEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckre 0CHOBBI OPraHNYECKOM XUMHH

IIpenMer opraHM4ecKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJYYEHUH HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTPOCHHS OPTraHUYECKUX
coenunennit A. M. bytiepoBa, e€ ocHoBHBIE noJ0keHUs. CTPYKTYpHBIE (HOPMYIIbI
OpraHMYecKuX BemecTB. [ omosorus, wu3oMepus. XHUMHYECKas CBA3b B
OpPTraHUYECKUX COCTMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[IpeacraBnenre o kiaaccU(pUKAIMM OpraHUYEcKUX BemecTB. HomeHknaTypa
OpraHUYEeCKUX COEIWHEHHA (cHcTeMaTHuecKas) W TpPHUBUAIbHBIE HA3BAHUS
BOXKHEUIIINX MPEICTABUTENIEH KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W MX IPEBPALCHUM:
O3HaKOMJIEHHE ¢ o0Opa3llaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMd Ha HuX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHWYECKUX BEIECTB, HAOIIOJEHUE U
ONMCAaHNUE JEMOHCTPALMOHHBIX ONBITOB I10 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
IpU HarpeBaHuu (TUIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUW psaa. MeraH u 3TaH —
MPOCTEUILINE TPEACTABUTENIM aJIKaHOB: (PU3UUYECKME U XHMHYECKHE CBOWMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXO0XKACHHE B MPHUPOJAE, MOIYyYEHUE H
IIPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psii. DTUIIEH U MPONMIEH —
MPOCTEUIINE TPEACTABUTENIN aAJIKEHOB: (DU3MYECKME U XHMHYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THApPATALUU, OKUCICHUA H
NOJINMEPHU3ALIMH ), TIOTYYEHUE U IPUMEHEHUE.

Anxaauensl: Oytamuen-1,3 u meTwiOytagueHn-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakuus noiaumepusanuu). [lonmydeHrne CHHTETUYECKOTO
Kay4yyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMNA TMpEACTaBUTENb AJIKWHOB: COCTaB, CTPOCHUE, (U3MUECKHE WU
XUMUYECKUE CBOMCTBA (peaklUu TUJIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUpaTalllH,
rOpEeHus), NOJy4eHHE U IPUMEHEHHUE.

Apenbl. benzon: cocraB, cTpoeHue, (u3NUECKHEe M XUMHYECKHE CBOMCTBA
(peakuuy rajoreHUPOBAHMS U HUTPOBAHUS), TIOJYyYEHUE U MpPUMEHEHue. Toayon:
cocmas, cmpoenue, uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOJyYeHUue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTumyeckas CBSI3b MEXIY YIVIEBOJOPOJAMHU, NPHHAMJIEKANIMMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHMKH YriaeBOAOPOAOB. I[IpHpoaHbBI ra3 W MOIyTHBIE
HeTsaHbpie Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HedTu:
IEPEroHKa, KPEKUHI (TePpMHUYECKHH, KaTaauTHueckuil), nuposus. [IpoaykTs
nepepaboTKu He(TH, UX TPUMEHEHUE B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
yToJib ¥ MPOAYKTHI €T0 NMEePEPabOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB W HX IPEBpaALICHUIL:
O3HaKOMJIEHHE C 00pa3laMH IIaCTMACC, KaydyKOB U PE3UHBI, KOJUIEKIIUN
«Hedptp» wu  «Yromb», MOAETUPOBaHHWE  MOJEKYJI  YIJIIEBOJOPOIOB  H
raJIOr€HONPON3BOIHBIX, IPOBEACHUE HPAKTHUYECKON pabOThI: MOJIyYEHUE 3TUIICHA
Y U3y4YEHUE €T0 CBOMCTB.

Pacuérnbie 3amaun.

Bbluncnenuss 1mo ypaBHEHHMIO XUMHYECKOM peakuuu (maccbl, 00BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WMJIM MPOAYKTA PEAKIUHU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOIYKTOB PEAKIIH).

Kucaopoacoaepxkamme oprannieckue coeinHeHUs

IIpenenbHbIE OJHOATOMHBIE CIUPTHL. MeETaHON M 3TaHON: CTPOECHHE,
¢usznyeckue M XHUMUYECKHUE CBOWCTBA (pEakUuu C AaKTUBHBIMM MeETaJljlaMH,
raJIoreHOBOJIOPOJaMH, TOpEHHUE), MpUMeHeHue. BoaopoaHbie CBSI3M MEXIY
MOJIEKYyJIaMH CIIUPTOB. [[elicTBHEe MeTaHoa ¥ 3TaHOJIa Ha OPTraHu3M YeJIOBEKA.

MHOroaTroMHbl€  CHOUPTBL. OJTWIEHIJMKOIbL W  TIIMLEPUH: CTPOEHHUE,
¢usznyeckue W XHUMHUYECKHME CBOMCTBa (B3aUMOJEHCTBUE CO LIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHasi peaklus Ha MHOrOATOMHbIE COUpTHI). [lelicTBue Ha
opraHusM uesnoBeka. [I[puMeHeHre rmiepruHa U STUICHTITUKOJIS.

deHOoM: CTPOCHUE MOJICKYJbl, (U3NUEeCKHe U XHUMHUYECKUE CBOMCTBA.
ToxcuunocTtsb enona. [lpumenenue denona.

Anpneruaipl U kemouwvl. DoOpManbIErui, alETaIbJICTUl: CTPOCHUE,
du3nueckne U XUMHUYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIC PEAKIUH), TOJIYYEHUE U PUMEHEHUE.

OnHOOCHOBHBIE TIpeleNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAs U
YKCYCHAsl KHCJIOTBI: CTPOCHHUE, (PU3NUYECKHEe M XUMUYECKHUE CBOWCTBA (CBOWCTBA,
oO1ue I Kiacca KUCJIOT, peakius 3TepuuKaIiim), mojJydyeHne 1 mpuMeHEHHE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTEIN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, UX MOIOIIEe JEeHCTBHE.

Cnoxnple 2GUpPBl KaK TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ uaponus
cnoxHbIX 3upoB. XKupsl. ['uaponus xxupos. [Ilpumenenue xxupoB. buonornveckas
POJIb JKHPOB.



VYrineBompl:  cocTtaB, KiaccuuKamus  yriaeBogoB  (MOHO-, AH- H
noJyiucaxapuibl). ['Ioko3a — NpocTeluii MoOHOCaxapua: 0COOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYEeCKHMe M XUMUYECKHE CBOWCTBa (B3aUMOJCHCTBUE  C
ruapokcugom meau(ll), okucieHne amMmmMuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHHE TIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHHUE,
ouonoruueckas posb. @otocunres. PpykTo3a Kak H30MEpP TIIOKO3HI.

Kpaxman u nemnnrono3a kak npupoaHbie monuMepbl. CTpoeHHe Kpaxmana u
HeJUTion03bl.  PuU3nyeckne M XUMHUYECKHE CBOMCTBA Kpaxmana (THAPOIIHU3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCHEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUS BEIIEeCTB W WX MpEBpalICHUM:
MpOBEJCHNE, HAOIOIEHUE W OMHCAaHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE AITaHOJA
okcuznoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBHUE TJIMIIEPUHA C
ruapokcusiom menu(Il)), anpaerugoB (OKMCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmeau(ll), B3aumopeiicTBHE Kpaxmana C HOIOM),
MPOBEJICHUE MPAKTUIECKON pabOThI: CBOMCTBA PACTBOPa YKCYCHOW KUCITIOTHI.

Pacuérnrie 3agaun.

Boluucinenuss mo ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 HCXOIHBIX BEIIECTB MUJIM MPOTYKTOB PEAKIIUN).

A3zoTcoieprKaIie OpraHnuecKue COeTMHEHHS.

AMMHOKHCIIOTHI KaK aM(OTepHbIE OpraHUYecKre coequHeHus. duzndeckue
U XUMHUYECKHE CBOMCTBA aMHHOKHUCIOT (Ha TpUMepe TiulMHa). bruonormdeckoe
3HaYeHNEe aMMHOKUCIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJEKYIJSpHBIE coeAnHeHus. l[lepBuuHas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlHsl, KaueCTBEHHbIE PEaKIuu Ha OCINKH.

OKCNEepUMEHTAIbHBIE METOJbl W3YYCHHUS BEIIECTB W HX MPEBpaICHUMN:
HaAOJII0/IEHUE U OMHCAaHNE IEMOHCTPAIMOHHBIX OMBITOB: JCHATypalus OCIKOB IpU
HarpeBaHUM, [IBETHHIC PEAKIINH OEIIKOB.

BbicokomosiekyIsipHbIe COeTUHEHUsI

OCHOBHBIE TIOHATHS XUMHH BBICOKOMOJCKYISPHBIX COCAMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEPHU3AIINU, CPEIHSIST MOJICKYJISIpHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISPHBIX COCAUHEHUA —
TOJTUMEPU3AIIHSI ¥ TTIOJTMKOHICHCAITHSL.

DKCTepUMEHTAIbHBIE METOJbl HM3yYeHUsS BEIIECTB W WX MPEBPAICHUI:
O3HaKOMJIEHHE C 00pa3lamMu MPUPOIHBIX M MUCKYCCTBEHHBIX BOJIOKOH, IJIacTMace,
Kay4qyKOB.

MexnpenMeTHbIE CBA3H.



Peanmm3zannst MeXIpeIMETHBIX CBSI3€W IIPU M3YYEHUHU OPTaHMYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS uepe3 HCIIOJIb30BAaHME Kak OOIIMX €CTeCTBEHHO-
HAay4YHBIX MOHSTHH, TaK U IOHATHUM, SBIIIOIIUXCS CHUCTEMHBIMHU ISl OTHEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHTHS: SIBJIEHUE, HAyYHBIH (akT, rUnoTesa,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KiIacCU(UKAIMs, MEPpUOJIUIHOCTh, HAOIIOAEHUE,
MU3MEPEHNE, IKCIIEPUMEHT, MOJEIUPOBAHNE.

dusnuka: MaTepus, SHEpPIHs, Macca, aToM, DJJEKTPOH, MOJIEKYJIa,
DHEPTeTUYECKU ypPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, (PU3NUECKIE BETUUHHBI U €IUHUIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(oTrocuHTE3, OMOJOrMYECKH AaKTUBHbIE BellecTBa (O€IKH, YIIEBOIBI, KHPHI,
(epMEHTHI).

['eorpadusi: MuHepabl, TOPHBIE MOPOJIbI, OJIE3HBIE UCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyOrusA: NUUIEBBIE IPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IIUTaHU,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE IIPENapaThl, MaTepUalbl U3
HCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHUU

XUMUYECKHI 37eMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAS
000J10YKa. DHEPreTHYSCKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeliesieHUus] JEKTPOHOB IO OpOUTANIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOHPUTYpALUS AaTOMOB.

ITepuonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U llepuoamdeckoi cucTeMbl
xuMudeckux aneMeHToB JI. M. MeHneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHUS CBOHCTB XHMHUYECKHX DJJIEMEHTOB U
00pa3yeMbIX MMH MPOCTHIX M CIOXKHBIX BEIIECTB MO TPYyIIaM U MEPUOJIaM.
3HavYeHuE NMEePUOANIYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHUYEcKas CBA3b. BUIbl XUMHUYECKOW CBS3U
(KoBaJICHTHasi HEMOJISIpHAs W TOJSpHAs, MOHHAsA, MeTaJinyeckas). MexaHu3MbI
o0pa3oBaHMsI KOBAJIEHTHOM XHMMHYECKOW CBsi3u (OOMEHHBIH M JTIOHOPHO-
aKklenTopHslii). BomoponHas cBsa3b. BalleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciieHusi. OHbI: KATUOHBI 1 aHHOHBL.



BemiectBa  MOJIEKYJISIpHOTO M HEMOJEKYJSIDHOIO  CTPOEHHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEUIECTBA. UMbl KPUCTALINYECKUX PEUIETOK. 3aBUCUMOCTD
CBOICTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[TonsTie 0 nucnepcHbIX cuctemax. VICTHHHBIE M KOJUIOMJHBIE PaCTBOPHI.
MaccoBas 101 BEIecTBa B pacTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCIMHEHU. Howmenknartypa
HEOPraHMYECKUX BEIIECTB. ['€HeTMYEeCKas CBA3b HEOPTAaHWYECKUX BELIECTB,
MPUHAJIEKAIMX K PA3JIMYHBIM KJIacCaM.

Xumuyeckass  peaknus.  Kimaccupukanuss  XUMHUYECKHMX — peakiuii B
HEOPraHMYECKOW M OPraHUYeCKON XMMUHU. 3aKOH COXPAHEHHS MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH TPU XUMHUYECKUX PEAKIIHIX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIC
peakunu. XuMU4YecKoe paBHOBecue. DakTOppl, BIUAKOIIAE HA COCTOSHHUE
xumMuueckoro pasHoBecus. [Ipuanun Jle [larense.

DnekTpoiuThueckas auccounanusi. CuibHbIC U ciadbie dnekTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCAUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIINY.

OKCIEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BEIIECTB WU WX MPEBPAICHUMN:
nemMoHcTpauus Tabnun «llepuoanueckas cucrema XxumMudeckux snemeHTos 1. M.
MenneneeBa», U3ydyeHHUE MOJCICH KPUCTALIMYECKUX PEMIETOK, HAOMIOJCHUE U
OTMCaHUE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3I0KEHHUE MEPOKCHUIA
BOJIOPOJia B MPUCYTCTBUM KATaIU3aTOPA, ONIPEACICHUE CPEAbl PACTBOPOB BELIECTB
C TIOMOIIBI0 YHUBEPCAJIBHOTO WHAMKATOpPA, pPEaKUUh HOHHOTO OOMEHa),
MPOBEJICHUE TTPAKTUYECKON paboThl «BiusiHue pa3nuyabix (akTOpoB HA CKOPOCTh
XUMHUYECKOUN peaKium».

Pacuérnrie 3agaumn.

Pacyérel 10 ypaBHEHMAM XUMHUUYECKHX PpEAKUMH, B TOM  YHCIIE
TEPMOXUMHUYECKUE PACYETHI, PACUETHl C HCIOJIB30BAHUEM IOHATHUS «MACCOBas
JIOJISI BELLIECTBAY.

Heopranunyeckasi xumust

Hemeranmner. Ilonoxenne HemerayuioB B Ilepuomuueckont  cucreme
xuMuueckux sjaeMeHtoB JI. M. MeHneneeBa m OCOOCHHOCTH CTPOCHHUS aTOMOB.
®duznyeckrue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAUIOB (Ha IpUMepe
KHCJIOpO/a, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA Ba)KHEHIIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) W WX  COCIMHEHHA  (OKCHIIOB,
KHUCJIOPOACOIEPKAUIUX KUCIOT, BOAOPOIHBIX COSTUHEHHUIN).

[IprmeHeHne BaXXHENUIINX HEMETAIJIOB U UX COEUHECHUU.



Merannel. lonoxxenne meramnoB B llepuonnueckon cucreMe XMMHYECKHUX
anemeHToB [I. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTajuioB. OOmme gusnyueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIIEKTPOXUMHYECKUN PSAJT HAMPSHKEHUH METAILIIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIHUX METAUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, allFOMUHUN, [IUHK, XPOM, JKEJI€30, ME€/Ib) U UX COCAUHEHUN.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUS BEUIECTB W MX MPEBPAILCHUI:
M3ydeHUE KOJUICKIMN «MeTauibl W CIUTaBbD», OOpa3lloB HEMETAJUIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJII0JICHUE W OINHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICUCTBHE THUAPOKCHIA AJTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIeJ0YeH, KaYeCTBEHHBIE PEaKI[MU Ha KaTUOHBI METAJLIOB).

Pacuérnrie 3agaun.

Pacuétel maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce WM O00BbEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIMU BEIICCTB,
pacy€Tsl Macchl (00bEMA, KOJIMYECTBA BEIIECTBA) MTPOJYKTOB PEAKIUH, €CIIA OJTHO
U3 BEILIECTB UMEECT IPUMECH.

XuMHA U )KU3Hb

Ponp xuMum B oOecriedeHUH IKOJIOTHYECKOM, YHEPreTHUECKON U IHILIEBOM
0€30IMacHOCTH, pa3BUTHM MeTUuUUHBL. [IOHSATHE O HAy4HBIX METOJax IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIIHM.

[IpeacraBnenuss 00 oOOHmMX HAyYHBIX MPUHIMIAX TPOMBIIUIEHHOTO
MOJyYEHUS] BAKHEHIIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MAaTEPUAIOB: BAXKHEUIIHWE CTPOUTEIIBHBIC
MaTepuasnbl, KOHCTPYKIMOHHBIE MaTepualibl, KpacKW, CTEKJIO, KEepamuKa,
MaTepualbl sl 3JEKTPOHUKH, HAaHOMAaTepHUasbl, OPraHUYECKUE U MUHEpaJIbHbIE
yI0OpeHus.

XuMusi U 3J0pOBbE YEJIOBEKA: IMpaBHJIa MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0E30MaCHOT0 HCIOIB30BAaHUS MPENnapaToB OBITOBONH XWMUU
B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzamuss  MEXNOpeIMETHBIX  CBSi3ed TPU  M3YYCHHH  OOmmIeH |
HEOpPraHW4YeCKOW XUMHUU B 11 Kiacce OCyIIeCTBISAETCA YEpe3 UCIOIb30BAHUE KaK
OOIIMX EeCTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUM, SBISIOIIUXCS
CHUCTEMHBIMM JJIs1 OTACJBHBIX TPEAMETOB ECTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, KIacCU(pUKaIus, TMEePUOJUYHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHHUE, SBICHUE.



dusuka: MaTepus, SHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, PaAHMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHUECKUI yPOBEHb, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIWYMHBI M €IUHUIIBI UX
M3MEpPEHUs], CKOPOCTb.

buonorusa: kneTka, OpraHmsM, OJKOcucTeMa, Ouocdepa, Makpo- H
MHUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

Texnonorus: XvMUYecKasi MPOMBIILICHHOCTh, METALTypIHsi, MPOU3BOJCTBO
CTPOUTENbHBIX MAaTEepUaJIOB, CEIbCKOXO3SIIICTBEHHOE MPOU3BOJACTBO, IHIIEBas
MPOMBINIJICHHOCTh,  (hapMalleBTHUYECKass  MPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHUYECKUX MpernapaToB, IMPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTE€pHaJIOB,
AJIEKTPOHHASI POMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOyJaronMMucs TPOTpaMM CpeIHero ooOmero oOpa3oBaHus —(JIMYHOCTHBIM,
METalpeAMETHbIM W NpeAMETHbIM). HaydHo-meTonnyeckoii OCHOBOW  JUIA
pa3paboOTKU IMJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS IMPOrpPaMM CPEAHETO OOIIETro
oOpa30BaHMUsI SIBISETCS CUCTEMHO-AESTENIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHMM C CHCTEMHO-IEATEIBHOCTHBIM MOIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTAaTOB OCBOEHHUS MpeaMeTa «XHMHs» Ha YPOBHE CPEIHETrO
00111eT0 00pa30BaHUs BbIJICICHBI CIEAYIONINE COCTABIIAIONIUE:

OCO3HaHUE OOYYAIOUIUMUCS POCCUMCKOW TIpaKAAaHCKOW HIAEHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEICHUIO;

HaJINYME MOTUBALUH K 00YUEHHUIO;

L[EJICHAIIPABJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJEHUH JINYHOCTU Ha OCHOBE
KJIFOUEBBIX LICHHOCTEN U UCTOPUYECKHUX TPAIULUKA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4arolIMXCsl PYKOBOJACTBOBATHCS B CBOEH
JEeSATEIbHOCTH LEHHOCTHO-CMBICIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XMMHYECKOr0 00pa30BaHus;

HaJIMYMe MPaBOCO3HAHUS HKOJIOTHYECKON KYyJIbTYphl U CIIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH JKU3HEHHBIE IIAHBI.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHHS MNpeaMeTa «XUMHUSA» JIOCTUTArTCA B
€IMHCTBE Y4YeOHONM W BOCIUTATEIbHOM JESATEIbHOCTM B COOTBETCTBUU C
I'YMaHHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU
U ujeajaMyd POCCUHCKOTO Tpa)XJaHCKOTO OOIIeCTBa, MPUHSTHIMU B OOIIECTBE
HOpMaMHd W [paBWIaMH  TOBEIEHHUS,  CIOCOOCTBYIOIMMHU  MpoIleccam
CaMOIO3HAHUS, CaMOpPA3BUTHS M HPABCTBEHHOI'O CTAHOBJIEHUS JIMYHOCTH
00yJaroIMXcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUSI MpeaMera «XUMHUSD»  OTPAKaIoT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIILBHOW W MPAKTUYECKOM JesTEIbHOCTU
oOyyaromuxcsl Mo peajln3aluy MPUHIATHIX B 00IECTBE LIECHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIMTAHNS:

OCO3HaHUs 00YYarOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBa)KCHMSI K 3aKOHY U IIPABOIIOPAIKY;

OPEICTaBICHUS O COLMAIBHBIX HOPMax W MPaBHJIAX MEXKIUYHOCTHBIX
OTHOIIIEHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAEATENBHOCTH NPU CO3JaHUU
y4EOHBIX NPOEKTOB, PEIICHUN Y4YeOHBIX M MO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaThb M HPUHUMAaThb MOTHBBI, HAMEpPEHHUS, JIOTUKY H
apryMEHThI IpYIUX IpU aHAINW3€ Pa3INYHbIX BUIOB yUeOHOU NEATEIBHOCTH;

2) IATPHOTHYECKOTO BOCTIMTAHNS

LIEHHOCTHOTO OTHOLIEHUSI K HWCTOPUYECKOMY W HAayYHOMY HAaCIEIUIO
OTEYECTBEHHON XUMUU;

YBaXEHUSA K NPOLECCY TBOPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIrO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOIrO, YTO JOCTH)KEHHS HAyKH €CTh pEe3yJIbTaT
JUIATENIbHBIX ~ HAOJIONEHUH, KPONOTIMBBIX SKCHEPUMEHTAIBHBIX  IOHCKOB,
IOCTOSIHHOTO TPYJ1a YYEHBIX U IPAKTHKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHUU U MOCIEAYIOLIEM
aHanu3e MHPOpPMalUU O MEPEJOBBIX JTOCTHKEHUSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHNS

HPAaBCTBEHHOI'O CO3HAHUS, 3THYECKOrO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATHh CBOE IIOBEJIECHUE M ITOCTYIKM CBOMX TOBAPUIIEH C
MO3ULIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN 3STHUX
MOCTYTIKOB;

4) ¢popMuUpOBaHUS KYJbTYPHI 310POBBSI:

MOHUMAaHUs 1IEHHOCTEH 3J0poBOoro M 0Oe3omacHoro oOpa3a >KW3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHrs TpaBuil O€30MacHOr0 OOpalleHusi C BEIIECTBAaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBbHOCTH;

NOHUMAaHUS LEHHOCTH TpaBWI HMHAMBUAYATBHOTO U  KOJUIEKTUBHOIO
0€301acHOro MOBEJICHUS B CUTYalUsX, YITPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HaHUS MOCIEACTBUNA W HENPUATHS BPEAHBIX MPUBBIYEK (YyMOTpeOJIeHUS
AJIKOT0J1s, HAPKOTUKOB, KYpEHHS);

5) TpyA0BOT0 BOCIIUTAHMS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEA0BATEIbCKOM
NEeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M  JAPYrUX  BHJAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Yy4YacTHE€ B pELICHUWM MPAKTHYECKUX 3a]ad
COLIMAJIbHOW HAIpPaBJIEHHOCTH (B paMKax CBOETrO KJIacca, IKOJIbI);



HWHTEpeca K MPAKTUIECKOMY M3yUYCeHHIO Tpodeccrii pa3inyHOro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUM 10 XUMUU;

YBOXKEHHUS K TPYHY, JIIOAAM TPyAa U pe3ysibTaTaMm TPYIAOBOW JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIUBUIYAIBHOW TPACKTOPUU
oOpazoBaHus, Oyaymiel mnpodeccuu W peanu3aldd COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) IK0JIOrH4eCKOr0 BOCIIUTAHUS:

AKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHHS K MPHUPOJIe, KaK HCTOYHHKY
CYIIECTBOBAHUS KU3HU HA 3E€MIIE;

MOHMMAaHUsl TJ00aJbHOIO XapakTepa HKOJIOTUYECKUX MpoOJIeM, BIUSHUS
AKOHOMHUYECKHX MPOLECCOB HA COCTOSAHUE MPUPOJHON U COLIMATBHOU CPEIBL;

OCO3HAaHHUSA HEOOXOJUMOCTH HCIOJB30BAHUS JOCTIDKCHHH XUMHUH IS
pPELIEHNS BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUATHS JEUCTBUM, TMPUHOCAIIUX BpPEH  OKPYKAKOIIEH
IPUPOJIHON cpejlie, YMEHHS IMPOTHO3WPOBATh HEOJIArONMPHUSATHBIE SKOJIOTHUYECKHE
MOCJICACTBUA NPEAINIPUHAMAEMBIX JEUCTBUM U IPEIOTBPAIIATH UX;

HAIMYHUS PA3BUTOrO KOJOTHYECKOTO MBIIUICHUS, SKOJIOTUUYECKON KYJIbTYPHI,
OIlbITa JIEATSIIbHOCTH AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJACTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON U COIMAIBLHOMU
MpPaKTUKE, CIOCOOHOCTH MW YMEHHUS aKTUBHO MPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS

c(hOPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKH,

MOHMMAaHUSl CHenU(PUKU XUMUM KaK HayKd, OCO3HaHMS €€ pOoJiku B
dbopMUPOBAHUH PAIMOHATIBLHOTO HAYYHOTO MBIIIICHUS, CO3JaHUM I1eJIOCTHOTO
npeACcTaBiIeHUs] 00 OKpYy’KarollleM MHpE KaK O €IWHCTBE MPUPOJIBI M YCIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHHH IMPOOJIeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHHM JIJII  COBPEMEHHOM
UUBWIN3AIUA: B €€ TYMAaHUCTUYECKOW HAIIPABJICHHOCTH W BaXHOW pOJUA B
CO3/IaHUU HOBOMW 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CHIPhEBOM, SJHEPreTUYECKOM, MUIIEBOU U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHU MEAMIIMHBI, 00ECIICYEHUU YCIOBUM
YCHEHIHOTO TpyJa W ODKOJOTMYECKH KOMQPOPTHOU IKU3HU KaXKIOTO 4WICHA
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: IIOHMMAaHHS CYIIHOCTH METOJ0B
MMO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOIh30BaTh



MoJiydyaeMble 3HaHMS JUIS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOAIIMX B HEM U3MEHEHUM, YMEHUS JIeNIaTh 000CHOBAHHBIE 3aKIIOYEHUS Ha
OCHOBE HAy4yHbIX (AKTOB M UMEIOIIMXCS JAaHHBIX C IEJbI0 MOJIYy4YEHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENbHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUSA U
pelieHus NpooIeM B peabHbIX )KU3HEHHBIX CUTYaIUsX;

MHTEpECca K MO3HAHUIO U UCCIIEIOBATEIIBCKOM AESTEIbHOCTH;

FOTOBHOCTM M  CHOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caMo00pa3oBaHWIO0, K AaKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHUI 1O XUMHUU B
COOTBETCTBHHM C )KU3HCHHBIMHU OTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX chepax npodeccruoHalIbHOMI
NEATEIBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4€OHOTo mpeaMera «XuMus» Ha
YPOBHE CpPEHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMble  JUIsI  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MTOHATHS, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOHW KApTUHBI MHpa U CHEMU(PUKY METOJOB ITO3HAHWS,
HCITOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIIECTBO, DHEPTHs, SIBICHHE,
npolece, CUCTeMa, Hay4YHbl (akT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHne, HaO0/IeHNe, U3MEPEHUE, IKCTIEPUMEHT U JIPYTHUE);

YHUBEpCalIbHbIC Y4eOHBIC NEWCTBHS (TIO03HABATEIbHBIC, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreynBarome dbopmHpoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00YyYaroInXcs;
CIIOCOOHOCTb oOyuarommxcs UCIIOJIb30BATh OCBOEHHbIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PCHUECCKUE 3HAHUS M yHUBEpCAJIbHBIC yueOHBIC
JNEUCTBUS B MMO3HABATEIBHON M COLMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE pPE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI0O3HABATEIbHBIMH, KOMMYHHKATUBHBIMH U  PETYJISATUBHBIMH
JICUCTBUSIMU.

OgJagenue YHUBEPCAJIbHBIMHU Y4eOHbIMU NMO3HABATEJIbHLIMH
JeHCTBUAMM:

1) 6a30BbIE JJOTHYECKHE TeHCTBHSA:

CaMOCTOSTENbHO  (OpMYJIMpPOBaTh M aKTyalIM3upoBaTh  MpoOiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENENATh LENU JESATEIbHOCTH, 3ajlaBas MapaMeTpbl M KPUTEPUU HX
JTOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI I€ITETHHOCTH C TOCTABJICHHBIMHU LIESIMH;

KCMOJI30BaTh IMPH OCBOEHUU 3HAHWUW NPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKA MOHATUM U YCTAHABIMBATH UX B3aUMOCBS3b,



MCIIOJIH30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTIAEIBHBIX (PAaKTOB U
SIBJICHUU

BBIOMPATh OCHOBAHWUS ¥ KPUTEPUH I KiIacCU(PUKAIMKM BEUIECTB U
XUMHUYECKUX PEAKIIUN;

yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHbIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyKJeHUS (MHAYKTHBHBIC, JACHYKTUBHBIC, TIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH M TPOTHBOPEUYHUS B PacCMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHUS,

OPUMEHSThH B MPOIECCE MO3HAHUSA, UCTIONb3YEMbIE€ B XUMUN CUMBOJIMYECKUE
(3HaKOBBIC) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC MTPEICTABICHUS] — XUMUYECKUMA
3HaK (CHMBOJI) D3JEMEHTa, XUMHUYecKas (opMmyna, ypaBHEHHE XHUMHUYECKOU
peaKknuu — TPU PEIMICHWH Y4eOHBIX TO3HABATEIbHBIX W TMPAKTHYCCKUX 3ajad,
MIPUMEHSATh Ha3BaHHBIC MOJICIbHBIC TIPEACTABICHUS IS BBISIBICHUS XapaKTEPHBIX
IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 06a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHA:

BJIaJICTh OCHOBAaMH METOJIOB HAYYHOTO MO3HAHUS BEHIECTB M XWMHUYECKHX
peaKkuui;

(dbopMyIUpPOBATH LEH U 3aJIa4H UCCIIETOBAHUS, UCIIOIh30BATh MIOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYyTUpOBaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHUS THUTIOTE3bI 1O MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHU;

BJIQJICTh HAaBBIKAMU CaMOCTOSATEIBLHOTO TUIAHUPOBAHUS U TMPOBEICHUS
YUYEHUYECKUX HKCIIEPHUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOIIOATh 32 XOJIOM
mpolecca, CaMOCTOATEIBHO MPOTHO3HPOBATh €ro pe3yibTar, (OPMYyIUpPOBATH
0000IIIEHNS ¥ BBIBOBI OTHOCUTENIBHO JTOCTOBEPHOCTH PE3yIbTATOB HCCIEAOBAHNS,
COCTaBJISITh OOOCHOBAHHBINM OTYET O MPOIEIAHHON paboTe;

npuoOpeTaTh OMBIT YUYCHUUECKOW HCCIEIOBATEIbCKOM U MPOEKTHOM
AESTENIbHOCTH, MPOSBIATH CIHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIHHOMY
MIOWCKY METOJIOB pENICHUS TMPaKTHUYECKHX 3a7ad, NPUMEHCHUIO pPa3IMYHbBIX
METO/I0B MO3HAHUS.

3) padora ¢ uHpopMAaLHeii:

OPHUEHTHPOBAThCA B PA3IMYHBIX MCTOYHWUKAX WHPOpManuu (HAydHO-
MOMyJIsipHAsl JIUTepaTypa XWMHUYECKOTO COJIEpKaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcbl HTepHeTa), aHamu3upoBaTh WHPOPMAIIUIO PA3THYHBIX BUAOB U (HOPM
IIPEICTAaBIICHNUS, KPUTHUECKU OLICHUBATH eé JIOCTOBEPHOCTH U
HEMIPOTUBOPEYHBOCTb;



dbopMynHpOBaTh 3aMPOCH U MPUMEHSITH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wuHMOpPMALIUK, HEOOXOAUMOW Il BBIMOJHEHHS Y4eOHBIX 3ajad
onpenenEHHOro THUIa,

mpuoOpeTaTh OMBIT HCIOJB30BAHUS HWH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3IUYHbBIX MIOMCKOBBIX CHCTEM;

CaMOCTOSATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  TPEACTABICHHS
uHopMaru (cxemsl, rpadyKH, THarpaMmbl, TaOJIUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIB30BaTh HAYYHBIA S3BIK B KA4eCTBE CPEIACTBA TMpU paboTe ¢
XUMUYECKON uHMOpMaIMell: MPUMEHATh MEXKIpeaMEeTHbIe (pu3nyeckue Hu
MaTEMaTUYECKUE) 3HAKU U CUMBOJIBI, (DOPMYIIbI, a00OpEeBUATYPbI, HOMEHKIIATYPY;

WCIIONIB30BaTh M TPEOOpPa30BBIBATh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA
HaTJISITHOCTH.

OBjajieHUe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH JI€CTBUSIMMU:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOH TeMBbI B X0JI¢ AHAIOTa /WA
JTUCKYCCUHW, BBICKa3bIBaThb  HUACH, (HOPMYJIUPOBATH CBOM  NPEIJIOKCHUS
OTHOCHUTEJILHO BBIMOJIHEHUS MPEIIOKEHHON 3a/1a4u;

BBICTYNATh C TPE3EHTAIMel pe3yJbTaTOB IMO3HABATEIBHOW IEATEIHLHOCTH,
MOJTYYCHHBIX CAMOCTOSTEIIEHO I COBMECTHO CO CBEPCTHUKAMH TP BHITIOJTHCHHUH
XUMHUYECKOTO KCIEPUMEHTA, MPAKTUUECKOW pabOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, pealn3alid y4eOHOTo MpoeKTa U (HOPMYyIUPOBATh BHIBOJIBI
M0 pe3yybTaTaM MPOBEACHHBIX HCCICAOBAHUIN IyTEM COTJIACOBAHMS TO3WUIUNA B
X0J1€ 00CYX/IeHUSI U 0OMEHa MHEHUSIMH.

OBJajieHue YHUBEPCATbHBIMHU PEryJsITUBHBIMH J€HCTBUSIMU:

CaMOCTOSTENIbHO IJIJAHUPOBATh W OCYIIECTBIIATH CBOIO TI03HABATEILHYIO
NEeATEIBHOCTh, ONpenelsas €€ Iend W 3aJadd, KOHTPOJIMPOBATH W IO Mepe
HEOOXOIUMOCTH KOPPEKTHPOBATh TMpEIaraéMblii ajiroput™M JACHCTBUU mpu
BBITIOJIHEHUN YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOUpaTh Hauboliee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs C Y4ETOM TMOTYYEHHUST HOBBIX 3HAHHUM O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOCH NIEATETLHOCTH HAa OCHOBE CaMOaHaIN3a
¥ CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KITACC

[IpenmeTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUSD»)
OTPaXaroT:

c(hOPMHUPOBAHHOCTh  TPEACTABICHHA O XHUMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KAapTHUHBI MHpPa, POJM XHMUU B TIO3HAHWU SIBJICHUU



npuponabl, B  (DOPMHPOBAHMM MBIINUICHUS W KyJbTYpbl JUYHOCTH, €&
(YHKIIMOHAJIBHON IPaMOTHOCTH, HEOOXOAMMOM JIJIs1 peLICHUs IPAKTUYECKUX 3a7a4
U 9KOJOTMYE€CKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHOU
cpene;

BJIQZICHUE  CUCTEMOM  XMMHYECKMX  3HAHHMM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATra0IINE TMOHATHS (XMMHYECKUH BJIEMEHT, aTOM, JIJIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKAs
CBsI3b, CTPYKTypHasi gopmyina (pa3BEpHyTass M COKpaLEHHAas), MOJb, MOJISIpHAs
Macca, MOJSIPHbIH O0O0BEM, YIJIEPOAHBIN CKeJeT, (QYHKIHMOHAIbHAs TpYIIa,
paauKai, U30Mepus, U30MEpbl, TOMOJIOTMYECKUN pAJl, TOMOJIOTH, YTI€BOAOPO/IBI,
KHCIIOPOJ, M a30TCOJACpXKAIIUE COCAUHEHUS, MOHOMEp, IMOJMMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs] MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXallie B OCHOBE IOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMHYECKUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOMCTBAaX, COCTaBe, IOJIYYECHUH MU
0€30MacHOM HCIIOJIb30BAHUN BAXKHEMIIUX OPraHMYECKHUX BELIECTB B OBITY U
IPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKa,;

c(OPMUPOBAHHOCTh YMEHHMM BBIABIATH XapaKTEpHbIE MPU3HAKU IOHATHM,
YCTaHABJIMBATh UX B3aUMOCBA3b, MCIOJIB30BATh COOTBETCTBYIOUIUE MOHATHS IIPU
OMMCAHUM COCTaBa, CTPOCHUSI U MPEBPALICHUI OPraHUYECKUX COETMHEHHI;

c(OPMUPOBAHHOCTh YMEHHMM HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJMKY MJIs
COCTaBJICHUS] MOJIEKYJIAPHBIX W CTPYKTYpHBIX (pa3BEPHYTOM, COKpaIlEHHOM)
GopMyn OpraHMYEeCKMX BEUIECTB W ypPaBHEHUH XUMHYECKUX PEAKIUH,
M3rOTaBIMBATh MOJENHM MOJIEKYJ OPraHMYECKHMX BELIECTB JJISl MIUTIOCTPALMH HX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OpPMUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAMJICKHOCTh H3YUEHHBIX
OpraHMYeCKMX BEHIECTB II0 MX COCTAaBy M CTPOCHHIO K ONpPEIEIEHHOMY
KJIacCy/Tpynne CcoeauHeHUud (YrJIeBOIOPOJbl, KHUCIOPOJ U a30TCOJAEpXKAIIHe
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIWHEHHUs), JaBaTh MM Ha3BaHUS IIO
cucrematrueckoir HomeHkiatype (IUPAC), a Takke NpHUBOAMTH TPUBHAIBHBIC
Ha3BaHUS OTAEJIbHBIX OPTraHWYECKHUX BEIIECTB (ITWUJIEH, NPOIMWJIEH, alETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHUH, (EeHOJ, (pOopMalbIErull, aleTaibAerui, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCIOTAa, OJIEMHOBAs KUCIIOTa, CTEApUHOBAs KUCJIO0Ta, IIII0K03a,
bpykTO3a, Kpaxmal, IeJUIH0103a, TJIUIUH);

c(OPMUPOBAHHOCTh YMEHHUSI OMNpPENEISATh BHIbI XUMHYECKOHM CBSI3U B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHUS TPUMEHSTHh TIOJIOKECHHUS TEOPUU CTPOCHUS
opranndeckux BemiectB A. M. bytiepoBa aist 00bSCHEHHS 3aBUCHMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHHs MacChl BEILIECTB;

chOPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
du3nUecKkue W XWMHUYECKHE CBOWCTBA THUIMYHBIX MPEACTABUTEICH pa3IMIHBIX
KJIACCOB OPraHMYECKUX BeIIeCTB (METaH, 3TaH, JTUJICH, MPONWJICH, aleTUJICH,
Oyranuen-1,3, metunodyraauen-1,3, OEH30JI, METAHOJ, 3TAHOJ, AITHJICHIJIUKOJb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAs M YKCYCHas KHUCJOTHI, TJIIOKO3a,
KpaxmaJ, HEJII0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTFOCTPUPOBATh F'€HETUYECKYIO
CBSI3b MEXIYy HUMU YPAaBHCHHSIMH COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbid (He(PTh, MNPUPOIHBIA Ta3, Yrojib), CHOCOOBI HX MepepaboTKu U
MPaKTHYECKOe MPUMEHEHHUE TPOAYKTOB IIepepaboTKu;

c(hOPMHPOBAHHOCTh YMEHHH MPOBOJIUTH BBIYHCICHUS 10 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WIIU IMPOAYKTA
peakiMu IO W3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO M3 MCXOIHBIX
BEIIIECTB MJTU TIPOIYKTOB PEAKITHH);

c(hOpMHUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAaHMI 00 OCHOBHBIX
METO/IaX HAYYHOTO TMO3HAHUS, UCTIOIb3YEMbIX B XUMUU MPU U3YUCHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HaO0IeHNe, N3MEepPEHNe, SKCIIEPUMEHT, MOCIIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS JUIsl TPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallMsIX, CBS3aHHBIX C BEMIECTBAMH U UX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATh TIpaBuJia MOJIb30BAHUS XUMUYECKOM
OCYJI0OM W J1TabopaTOpHBIM 000PYJIOBAaHMEM, a TaK)Ke MpaBuia OOpalieHus ¢
BEIIECTBAMHA B COOTBETCTBHHM C MHCTPYKIHMSMH TIO BBITOJTHCHHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUHW IIJIAHUPOBATh W BBIMOJHATE XUMUYCCKUN
AKCTIEPUMEHT (IIPEBPAIICHNS] OPTAHMYECKUX BEIIECTB MPY HarpeBaHUU, TIOTyUCHHE
STWJIICHA W U3YYCHHE €ro CBOWCTB, KAUYE€CTBEHHBIC PEAKIMU OPraHHMYECKUX
BELIECTB, JCHATypalusi OCJIKOB MpU HArpeBaHHUM, LBETHHIE PEAKIUU OEIKOB) B
COOTBETCTBMM C TMpaBWIaMH TEXHUKH O€30MAaCHOCTH TpU OOpallleHuu ¢
BEIIECTBAMU U JAOOPATOPHBIM OOOPYJOBAaHUEM, TIPEICTABISATH PE3YIbTAThI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIMX
peakimii 1 GopMyIUpPOBaAThH BHIBOJIBI HA OCHOBE ATUX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(OpMaIMIo, TOMy4aeMyl0 U3 pa3HbIX HWCTOYHUKOB (CPEICTBa MAacCOBOU
uHpopmaruu, UHTEpHET U IpyTuX);



cOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOAaTh  TpPaBWIA  AKOJOTHYECKU
[IeJ1eCO00pa3HOro TMOBENCHUST B OBITY W TPYAOBOW JCSATENBHOCTH B LEJSAX
COXpPAaHEHMUSI CBOETO 3J0POBbS M OKpYXKalOLIEed MNPHUPOJHON Cpeabl, OCO3HABATH
ONAaCHOCTh BO3JICHCTBUS Ha J>KMBBIE OpPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKUX
BeIlleCTB, MoHUMAasi cMbica nokazarens [IJIK, mosicHATh Ha mpuMepax CHoCOOBI
YMEHBIICHUSI W NPENOTBPALICHUS WX BPEIHOTO BO3JACKUCTBUS HA OpPraHU3M
YEJI0BEKA;

JUIsE OOyYaronIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JOCTYITHBIX METOJaX ITO3HAHUS BEIIECTB U
XUMHUYECKUX SIBIICHUM;

JUISL  CIENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpainsa njs 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmeTHBle pe3ynbTaThl OCBOCHHUS Kypca «OOImas M HeopraHuyeckas
XUMHUSD» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJACTABICHUN: O XHUMHYECKOH COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KApPTUHBI MHUpPA, POJM XUMHU B TIO3HAHWUU SIBIICHUMU
npuponbl, B (OPMUPOBAHUM MBIIUICHUS W  KYJIbTYphl JUYHOCTH, €€
(GyHKIIMOHATBHON TPAaMOTHOCTH, HEOOXOIUMOM JIJIsSI pEIICHUs TPAKTUUECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINEe MOHATHS (XMMHUYECKHH DSJIEMEHT, aTOM, W30ToIm, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM AaTOMOB, HOH, MOJIEKYyJia, MOJib, MOJSIPHBI OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENIEHb OKUCIICHUSI, XUMUYECKasi CBS3b
(KoBaJIeHTHas!, MOHHAs, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAIUIMUECKasl peléTKa,
TUNBl  XUMHYECKUX  PEaKIHH, PpacTBOpP, JJICKTPOJUTHI, HEIJIECKTPOJIUTHI,
BJICKTPOJIUTUYECKAS JUCCOIMAIMS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XHMHYECKOE paBHOBECHE); TECOPUM W 3aKOHBI (Teopus
DJIEKTPOJIUTUYECKOW Juccoumanuu, nepuoandeckuii 3akoH Jl. M. Menpeneesa,
3aKOH COXPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUS W MPEBPAICHUS SHEPTUHU
MpU XUMHUYECKUX PEaKIUIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUSA, JICKAIIME B OCHOBE IOHUMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (HDAaKTOJIOTHYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30IaCHOM HUCITOJIb30BAaHUU BAXKHEUIIINX HEOPTaHUYECKUX
BEIIIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIATh XapAKTEPHBIC TPHU3HAKH TOHSTHH,
YCTaHABJIMBaTh MX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHUS MPU
ONMCAaHUH HEOPTaHWYECKUX BEIIECTB U UX NIPEBPALICHU;

c(hOpMHUPOBAHHOCTh YMEHHUH HCHOJb30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBiieHUs (OpPMyNl  BEIIECTB W ypPaBHEHUH XUMHYECKHX PEaKIui,
cuctematuyeckyto HomeHkaaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHUSI OT/AEIBHBIX
HEOPraHWYEeCKUX BeHIeCTB (YrapHblid ra3, YyrieKUCHbI ra3, aMMHak, raméHas
U3BECTh, HETAlIEHAs! U3BECTh, MTUThEBAS COMA, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH OIMPEACIIATh BaJCHTHOCTh M CTEIEHb OKUCIICHHMSI
XUMHUYECKUX AJIEMEHTOB B COCIMHEHUAX PA3JIUYHOIO COCTaBa, BUJ XUMHYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJUINUECKas, BOJOPO/HAS) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAas, MOJEKYJISpHasd,
MOHHAs, METAJJIMYECKAS ), XapaKTeP CPEAbl B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
COCIUHCHMI;

c(hOpMHUPOBAHHOCTH YMEHUUI yCTaHABJIUBATh MPUHAJJICKHOCTh
HEOPraHMYECKUX BEIIECTB IO HMX COCTAaBY K OMNpPEAeIEHHOMY KJacCy/TpyIine
COCIMHEHU (MPOCThIC BEIIECTBA — METAUIbl U HEMETAJUIbI, OKCHIbl, OCHOBaHUS,
KHUCIIOTHI, aM(OTEepHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHI paCKphIBaTh CMBICI MEPUOIUYECKOrO 3akoHa [l.
N. MeHaeneeBa U IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUW XapaKTEpPU30BaTh JJICKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 0dyieMeHTOB 1-4 mepuonoB Ilepuonnyueckoid CHUCTEMBI
xuMuueckux snemeHToB [I. M. MenpaeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COCIMHEHUI
0 repuoaam u rpymnnaM llepuoauueckon cucremMbl XUMUYECKUX 3eMeHTOB Jl. U.
Menneneena;

c(hOpMHUPOBAHHOCTh ~YMEHHMH  XapaKTepu30BaTh (OMUCHIBATH)  OOIIUE
XMMHUYECKME CBOWCTBA HEOPraHWYECKHUX  BEIIECTB  PAa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T€HETUYECKOW CBA3UM MEXKAY HEOPraHMYE€CKUMHU
BEILIECTBAMU C TOMOIIIBIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUSI KJIacCU(DUIIMPOBATh XUMHUUYECKHUE PEAKIUU I10
pPa3IMUHBIM TIPU3HAKaM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIuu, y4acTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHUH COCTAaBJSATh YPaBHEHHUSI DPEAKIMU pa3TUIHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHUSI PEaKIUii HOHHOTO 0OMEHa, yUUThIBas
YCJOBUS, PU KOTOPBIX 3TU PEAKIIUU UYT A0 KOHIIA;



cOpPMUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHWYECKUX BEUIECTB, pPaclo3HaBaTh
OMBITHBIM MYTEM HUOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

cOpPMUPOBAHHOCTh ~YMEHHI  pacKpblBaTh CYHUIHOCTb  OKHCIHUTEIHHO-
BOCCTAaHOBUTEBbHBIX PEAKIM MOCPEACTBOM COCTABIICHHUS 3JEKTPOHHOTO OanmaHca
ATUX PEaKIUN;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKiuu OT Pa3INYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHenIHero Bo3aeictus (nmpunuumn Jle [latense);

c(OPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE IPOLIECCHI,
JeXallke B OCHOBE MPOMBIIIICHHOTO IOJIYYEHHUSI CEPHOW KHUCIIOTBHI, aMMHUaKa, a
TaK)K€ C(POPMUPOBAHHOCTH MPEACTABICHUA OO0 OOIIMX HAay4YHBIX MPUHIMUOAX U
AKOJIOTUYECKUX MPOOIEMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c()OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
HNOHATHS «MaccoBas JOJsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOILIEHHUM ra3oB
IpU XUMHUYECKHX PEaKIUsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce WM O0BEMY OJHOIO M3 YYACTBYIOLIMX B PEAKIMH
BEILIECTB, TEIUIOBOr0O 3¢ (eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl
BELLECTB, IPEBPAILLECHUS U COXPAHEHHSI SHEPTUH;

c(OpPMUPOBAHHOCTh YMEHHM COOIOAATH MTpaBUila OJb30BaHUS XUMUYECKON
MOCYJIOM M J1abopaTOpHBIM O00OPY/IOBaHHWEM, a TakKKe IpaBujia OOpaIIeHHUs C
BELIECTBAMU B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATh U BBINOJHATH XUMHUYECKHIL
AKCIIEPUMEHT (pa3iioKeHHE MEePOKCHAa BOJOpOJia B MPUCYTCTBUHU KaTaau3aTopa,
OMpEeNEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IOMOIIBI  YHUBEPCAIBHOIO
MHJUKATOPa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKIInH,
peakuuy MOHHOTO OOMEHA, KaueCTBEHHbIE PeakUuu Ha cyibdar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHHE 3KCIEPHUMEHTAIBHBIX 33134 IO
TeMaM «Metaimey U «HeMmeramibl») B COOTBETCTBHUM C NpPaBUJIAMH TEXHUKH
0e30MacHOCTH MPHU OOpallleHUH ¢ BEUIECTBAMHU U J1A0OPATOPHBIM 000PYIOBAHUEM,
NOPENCTaBIATh PE3yJNbTaThl XUMHUYECKOIO JKCIIEpUMEHTa B (GOpMe 3amucu
YpaBHEHUH COOTBETCTBYIOIUX pEaKIUil U (OpMYyIHMpOBATHh BHIBOJLI HAa OCHOBE
ATUX PE3YNbTATOB;

c()OPMUPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIM3UPOBATH XHUMHUYECKYIO
uH(pOpMaLIMIO, TOJYy4YaeMyl0 M3 Ppa3HbIX HCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYHUKaIu, THTEpHET U Ipyrux);



chOPMHUPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  TpPaBWIA  AKOJOTHYECKU
[[eJ1eCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJISIX
COXpaHEHUs CBOETO 3J0POBbS U OKPYXKAIOIIEH NPUPOAHOU Cpeibl, OCO3HABATH
OMAaCHOCTb BO3/ICHCTBUS HA )KUBbIE OPraHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicit nokasarensa [IJIK, mosicHATP Ha mnpuMepax CcrnocoObl YMEHBIICHHS U
MPEAOTBPALIEHUS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHU3M YEJIOBEKa;

g O0YyYaronuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHHA 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHS BEIIECTB H
XUMUYECKUX SIBJICHUM;

JUISL  CHENBIX M CHAa0OBHIASIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpalins nis 3anucu XUMMUYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo 4yacoB
HaumeHoBaHue pa3aeioB U TeM DJIeKTpoHHbIe (HH(POBHIE)
Ne n/m Konrpoabnsie | Ilpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoTshI
Pa3zgea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKON XUMHHU
[IpenMeTt opraHuYeCKON XMMUU. Bubnuoteka
11 Teopus cTpoeHUs OpraHuYeCKUX 3 0 0 LIOK https://myschool.edu.ru/
coennHeHnuit A. M. bytieposa
Htoro no pazneny 3
Paznen 2. YrieBoaopoasl
BubnunoTteka
21 lIpenenbHbIe yrIeBoN0pOE — 5 0 0 LIOK https://myschool.edu.ru/
aJKaHbI
HenpenenbHbIe yriIeBOJOPOIB: Bubnmoreka
2.2 ) 6 0 1 LIOK https://myschool.edu.ru/
QJKEHBI, JIKa/INEHBI, ATKUHBI
Bubnnoteka
2.3 ApoMaTH4ecKue yriieBOI0POIbI 2 0 0 LIOK https://myschool.edu.ru/
[TpupoaHbIE HCTOYHUKH
24 pupo 3 1 0 BubnuoTeka
YIJIEBOIOPOOB U HX TepepaboTKa LIOK https://myschool.edu.ru/
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkanue oprannyeckue coelnHeHUs
Bubnnoteka
3.1 Cnuptel. Genon 3 0 0
P LLOK https://myschool.edu.ru/
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Anpneruapl. KapOOHOBBIE KUCIIOTHI.

Bunbnuoteka

3.2 7 LIOK https://myschool.edu.ru/
CrnoxHuble 3¢upbl
Bubnnoteka
3.3 VrneBonsl 3 LLOK https://myschool.edu.ru/
Hroro o pazaeny 13

Pa3nen 4. AzoTcoaep:kaiiye oprannyeckue coeTnHEeHn sl

BbubnnoTteka
4.1 AMuHBL. AMUHOKHCIIOTEL. benkn 3 LIOK https://myschool.edu.ru/
Htoro no pazneny 3
Pa3nes 5. BoicokoMoJieKyJISIpHbIE COeIMHEHUSI
5.1 ITnactmaccel. Kayuyku. Bonokna 2 Bubnnoteka
LIOK https://myschool.edu.ru/
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME



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

11 KJIACC

Koaun4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB H TeM uudgpoBbIe
Ne n/m P KoHTpoJbHbIe IIpakTHYecku (udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI epadoThI
pecypchl
Pa3nen 1. TeopeTruueckue 0CHOBBI XUMHH
Ctpoenue atomoB. Ilepuoguueckuii 3axoxn Bubnnoteka
LIOK https://myschool.ed
11 u Ileproanueckas cucteMa XUMHUYECKUX 6 0 0 w.ru/
anemenToB J[. 1. MenjeneeBa
1.2 XHUMHYECKUE PEaKIIUN 10 1 1 Bubnunorteka
LIOK https://myschool.ed
u.ru/
Crpoenue BemecTBa. MHOrooopasue
1.3 p HI p 9 0 0 Bubnuoteka
BCHICCTB LIOK https://myschool.ed
u.ru/
Hroro o pazneny 25
Pa3nen 2. Heopranmueckasi XuMust
2.1 Meramnsl 11 0 1 BubnunoTteka
LIOK https://myschool.ed
u.ru/
2.2 HemeTamier 11 1 1 Bubnuoteka
LIOK https://myschool.ed
u.ru/
CBsI3b HEOPraHUYECKUX U OPraHUYECKUX
2.3 p p 7 0 0 Bubnunoteka
BEIICCTB LIOK https://myschool.ed
u.ru/
Hroro o pasueny 29
Pa3nea 3. XumMus o Ku3Hb
3.1 XWMUS ¥ )KU3HD 14 0 0 Bubnuotexa
LIOK https://myschool.ed
u.ru/
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Utoro no pazneny

14

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME

68




HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsn4ecTBO 4acoB Hcenoansopanne
Ne Hara DJIEKTPOHHbBIE
Tema ypoxa KonTpoan IIpakTuyec- OGopynoBanus
n/n Bcero G usyye uugposbie
KHe padoThl
HbIePaboThI P HHA | Toyka pocta oOpa3oBaTe/bHbIe
pecypcbl
[IpeaMeT opraHuYecKol XMMHH, Texnuka BubnuoTteka LIOK
. 6e30macHOCTH B
1 €€ BOBHMKHOBCHHUE, PA3BUTHE U 1 0 0 KaGHHeTe XUMUK https://myschool.edu
3HAYCHUE uentpa «Touka ru/
Pocray. *
3HaKOMCTBO C
060pyOBaHUEM
Teopust cTpoeHUs OpraHUYECKUX BubnunoTexa
2 coenunenuit A. M. byrneposa, 1 0 0 LIOK https://myschool
€€ OCHOBHBIC MOJIOXKCHUS .edu.ru
[Ipencrasnenue o
BubnuoTteka
KJaccu(pUKaIy OpraHndeCKuX
b u p LIOK https://myschool.ed
BemecTB. Homenknarypa
3 yp 1 0 0 u.ru/
(cucremaTuyeckas) u
TPUBHUAJIbHBIE HA3BAHUS
OpTraHUYECKHUX BEIIECTB
AJIKaHBI: COCTaB U CTPOEHHE e Bubnmoreka
. XUMHUYECCKOC
4 . ’ 1 0 0 oGopy oBare LIOK https://myschool
TOMOJIOTHYECKHH P
P .edu.ru/
. bubnnoTteka
Mertan u 3TaH — OpocTeuIe
5 1 0 0 LLOK https://myschool
MPEACTABUTEIIN AJIKAHOB
pen .edu.ru/
A bubnnoTteka
JIKEHBI: COCTaB ¥ CTPOCHUE .
6 3 ’ 1 0 0 LOK https://myschool.
CBOMCTBA edu.ru/
OTHIIEH U TIPONHUIIEH —
7 N p 1 0 0 BubnuoTeka
MpOCTENIINEe NPEICTABUTETN LIOK https://myschool,
edu.ru/
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AJIKCHOB

[TpakTuueckas padota Ne 1.

Texnuka
0€30IaCHOCTH B

Bubnuoteka

8 «lonmydyenue sTuneHa U KabUHETE XHMHH LIOK https://myschool
U3y4YEHUE Er0 CBOUCTB» uentpa «Touka .edu.ru/
Pocray.
PeaktuBbl u
XHUMHYCCKOC
obopynoBaHue
Ankanuensl. byranguen-1,3 u
Bubnnoteka
Mmetmioyranuen-1,3. [Tonyuenne
9 vt v LIOK https://myschool.ed
CHHTETUYECKOT0 KayuyKa 1 u.ru/
pEe3UHBI
AJIKMHBI: COCTaB U OCOOCHHOCTH
- Bubnnoteka
CTPOCHUSI, TOMOJIOTHYCCKUU PSIJI.
10 p ’ N p LIOK https://myschool.ed
AneTuieH — MnpocTenmun u.ru/
MIPEACTABUTENH AIKUHOB
Bubnnoteka
1 Boruncnenus mo ypaBHeHHIO LIOK https://myschool.
XUMUYECKON PEaKIINH edu.ru/
ApeHbl: 6EH301 U TOJIYOI. Bubnuoreka
12 T OKCHMHOCTE ADEHO LLOK https://myschool.
KCUYHOCTh apCHOB
P edu.ru/
I'eHeTnveckas cBSI3b
JIEBOJOPOJIOB
13 A P ’ Bubnnorteka
TIPUHAIICHKAIIHX K PASTHTHBIM LOK https://myschool.
KJjaccaMm edu.ru/
[IpupoaHble ICTOYHUKHU
YIJI€BOIOPOIOB: IPUPOTHBIN a3 Elg?ﬂgt-r;;j/mvschool
14 Y TIONTyTHBIE HETSHbBIE Ta3bl, edu.ru/
He(Th U MPOJYKTHI €€
nepepadoTKu
[IpupoaHbIe HCTOYHUKHT
15 PHPO BubnuoTeka

YrJiI€eBOAOPOAOB: HpHpO,Z[HLIfI ras
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LLOK https://myschool.

edu.ru/

Y TIOITyTHBIE HE(TSIHBIE a3k,
HEPTh U IPOIYKTHI €€
nepepadboTKu

KonTponbnas pabota no

16
pazneny «YTIaeBOAOPOIbI»
IIpenenbHbIE OHOATOMHBIE Peaxrusbi i BubnnoTeka
XUMHYECKOC
17 CIIUPTHI: METAHOJ U ATAHOJ. 06opyI0BaHHe LIOK https://myschool.
BOHOpOHHaﬂ CBSI3b I/ICHOJ_H:BOBaHI/Ie ed u. ruz
natauka PH
3JIEKTIPOBOTHOCTH
PeakTuBbl 1 BubnuoTteka
18 MHoroaToMHEbIE CIIMPTHI: XUMHYICCKOC LIOK https://myschool.
STHIICHTJINKOJIb U TN obopynosaine d
LEepUH edu.ru
Ucnonw3zoBanue
natunka PH
MDEHOM: CTPOEHNE MOJIEKYJIBI, PeakTiBH 1 BubnvoTteka
XUMHYECCKOC
19 buznyecKrue 1 XUMUIECKHE oGopynoBaHne LIOK https://myschool.
CBOﬁCTBa, HpI/IMeHeHI/Ie Hcnons3oBanue ed u.ru/
natauka PH
Anpaeruapl: GopManbaeTuI U Bubnmoreka
20 ' A LIOK https://myschool.
areTaabJACTH/I. TOH
e JEru. ALETO edu.ru/
OHOOCHOBHBIE MTPEIEIbHBIE Peaxcruspi BubnunoTeka
XUMHYECCKOC
21 KapOOHOBBIEC KHCIIOTHI: 06opyIoBaHHe LIOK https://myschool
MypaBbHHAsl U yKCYCHAasI Hcnonbsosanne .edu.ru
natauka PH
I[MpakTuueckas pabora Ne 2. Texmmra BubnuoTteka
o . 0€e30I1aCHOCTH B
22 «CBoiicTBa pacTBOpa YKCyCHOM KAGHHETE XHMHI LIOK https://myschool.

KHUCJIOTBD»

nenrpa «Touka
Pocray.
PeakTuBEI B
XAMHYECKOE

edu.ru/
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o0opynoBaHue

CTCapI/IHOBaH " OJICMHOBasA

PeakTuBbl 1

Bubnuoteka

23 XUMHIECKOC LIOK https://myschool.
KHCJIOTBI, KaK IIPeICTaBUTENIN 06opy/ioBaHHe edu.ru/
BBICILINX KAPOOHOBBIX KUCIIOT Vcnonb3opanye aTuuKa
PH
MpbL1a Kak COJM BBICIIUX
24 KapOOHOBBIX KHCIIOT, UX
MoIolIEee AeCTBUE
CrnoxHuble 3(upbI KaK
MIPOU3BOIHBIE KAPOOHOBBIX Bubnnorexa
25 P r P LIOK https://myschool
KHUCIIOT. [ MApOIn3 CIOXKHBIX edu.ru/
3¢hupoB
PeakTuBbl 1 BubnnoTteka
26 )KI/IpI)I: FI/II[pOJII/IB, HpI/IMeHCHI/Ie, XUMHUYECKOE Ll,OK httDS://mVSChOOI.
OroJIoruYecKas poiib KHPOB obopynosare edu.ru/
YrneBoasl: coCTaB,
kiaccuukanus. Baxuneimme Bubnvnoreka
27 ' LIOK https://myschool
MPEACTABUTENHN: TIFOKO034, edu.ru/
bpykTo3a, caxaposa
Kpaxman u nemmonosa kak Bubnunoteka
28 O LIOK https://myschool.
pupoa p edu.ru/
KonTponbhas padora no
BubnunoTeka
azzen
29 P Y LIOK https://myschool.ed
«Kucnopoaconepxarue u.ru/
OpPTraHUYECKUE COCTUHEHUS»
BubnunoTeka
30 AMHHBI: METHJIAMHAH U aHUJINH LLOK https://myschool

.edu.ru/
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AMMHOKHCIIOTHI KaK

JlaTank

(b DIIEKTPOIIPOBOAHOCTH Bubnuorteka
aM(bOTEpHBIC OPraHUYCCKHUEC
31 p p 5 1 LOK https://myschoo
COCAUHEHMS, UX OMOJIOTHYECKOE Ledu.ru/
sgaueHue. [lenTuabl
Besku Kak npupoIHbIe PeakTupil 1 BubnuoTeka
XUMHYECKOC
32 BBICOKOMOJIEKYJISIPHbIE 1 060pyI0BaHHe LOK https://myschoo
COCIUHEHUS l.edu.ru/
33 OCHOBHBIC TTOHATHS XUMUHU 1
BBICOKOMOJIEKYJISIPHBIX
COCIUHCHHI
OCHOBHBIC METObI CHHTE3a
BbubnunoTteka
BBICOKOMOJIEKYJIIPHBIX
34 . YIAp 1 LIOK https://myschool.ed
coeguHeHui. [ImacTMmaccel, u.ru/
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[TPO'PAMME
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11 KJIACC

KosmyecTBo yacoB Ucmoar3osa|  3pexrponnmie
Ne Hara Hue uudposbie
Tema ypoka Kourpoas | IIpakTuue
n/n Bcero usydyenusi Odopynosan o0pa3oBaTe/IbH
HbIE CKHe
usi«Touka bI¢ peCcypcChbl
padoThI padoThI
pocta»
XUMHUYECKU 3JIEMEHT. ATOM.
1-2 5 2 0 0 Jaruux Bubnunorteka
JICKTPOHHAs KOH(PHUTypaIus aTOMOB Temnepatypht | JOK https://myschool
IIaTUHOBBIMH, .edu.ru/
IaTYUK
TEMIIEpaTypbl
TepMOTNIapHbIN
[Tepuoanueckuii 3akon u [lepuognueckas Bubnnoreka
LLOK https://myschool
CHUCTeMa XUMHUYeCKHX dyteMenToB [1. 1.
3-4 . 2 0 0 -edu.ru/
MeHneneesa, UX CBS3b C COBPEMEHHOM
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH M3MEHEHHs CBOMCTB Bubnuoteka
LLOK https://myschool
XUMHYECKHUX DJIEMEHTOB U UX
. .edu.ru
5.6 COCIMHEHUH I10 TPYIIIIaM U TICPUO/IaM. 9 0 0
3HaueHUE MePUOTNICCKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX dieMeHToB J[.1.
MenpeneeBa B pa3BUTUH HAYKH
CrpoeHne BemecTBa. XUMIIECKas CBS3b, Bubnunoteka
" OK https://myschool
7-8 e€ BU/IbI; MEXaHU3MBI 00pa30BaHUS 2 0 0 H :
AbL; X P .edu.ru/
KOBaJICHTHOU cBs3U. BomopoaHast cBs3b
BasteHTHOCTB. DIEKTPOOTPHUIIATETBLHOCTD. Bubnunoreka
Cremnens okucienus. Bemecrsa HOK https://myschool
9-10 ' 2 0 0 .edu.ru
MOJICKYJISIPHOTO i HEMOJICKYJISIPHOTO
CTPOCHUS
[ToHsITHE O MUCTIEPCHBIX CHCTEMAaX.
11-12 | VcTUHHBIC ¥ KOJJIOUIHBIE PACTBOPHI. 2 0 0 Bubnmorexa
A p p LIOK https://myschool
MaccoBast 107151 BEIIIeCTBa B PaCTBOPE .edu.ru/
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Knaccudukanus 1 HOMEHKIIaTypa PeaxTnpbl o 5“?/””0Teﬁa
. LIOK https://myscho
HEOPraHMYECKUX WHCHUM. Xummaeckoe
13-14 €opraHuyec CcocauHC ol.edu.ru/
I'eneTrnueckas CBsI3b HEOPraHUUECKUX 0bopymoBa
BEILIECTB, Pa3JIMYHBIX KJIACCOB HUS
Knaccudukanus XUuMHYECKUX pEakuii B
HEOPraHUYECKOH M OpraHM4ecKoi Marank temmepa PYO/MOTEKA
3 rypsa LIOK https://myschoo
XUMHUHU. 3aKOH COXPAHEHHUS MaCChI .
15-16 P miatunossri,  |-€dU.ru
BEILIECTB; 3aKOH COXPAaHEHUS U TaTaHK
IPCBPALICHUS DHCPIUM IPU XUMHUYCCKHUX [TEMIICPATyphI
[TEpMOIIAPHBIN
peaKIusx
CxopocTs peakiun. O6paTuMbie PeaxruBbl 1 Bubnnoteka
17-18 X LlOK https://myscho
peakiuu. XuMHYECKOE PABHOBECHE HMHYIECKOC
ol.edu.ru/
000pyI0BaHUS
[Ipaktrueckas padota Ne 1. «Bnusinue Bubnwvoreka
OK https://myscho
19-20 | pa3nuuHBIX PAKTOPOB HA CKOPOCTh Peartussi n | b é I/ edvu ru/
XUMUYECKOU PEaKLIUM» Xumngeckoe
00opymoBaHUs
DIEKTPONUTHIECKAS TUCCOLHALIHSL. larunk PH Bubnunoteka
OK https://myscho
[TonsiTne o Bonopoanom nokasarene (pH) H b é I/ e(;/u ru/
21-22-| pactBOpa. Peaknuu noHHOro oOMeHa.
23 I'maponn3 opraHnYecKux 1
HEOPraHUYECKHUX BELIECTB
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC Bubnunoteka
OK https://myscho
24-25-| peaxnun. [TonsTHe 00 drekTponmse H ol.edu.ru/
26-27 | pacniaBoB M pacTBOPOB CoJieit
78 KonTponpHas pabora mo pazaeny
«Teoperndeckne OCHOBbI XUMHUU»
Mertanisl, UX MOJ0XKEHUE B Peaxripbl 1 5V'5ﬂlr"]0TeK7/ o
. OK https://myschoo
29-30 HepI/IOJII/I'-IeCKOI/I CUCTEME XUMHUYCCKHX XuMmuyeckoe :-le du.ru/
anemenToB 1. 1. MenpaeneeBa u 06opynoBaHus

0COOEHHOCTH CTpOeHHUs aToMOB. O01He



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

(1)I/I3I/ILI€CKI/IC CBOMCTBa METAJIJIOB

CniaBbl METAIIIOB. DIIEKTPOXUMHUYECKUI

31 . BubnunoTteka
PAIl HATIPSIKEHU N METAJIOB LIOK https://myschool
.edu.ru/
XUMHYECKUE CBOMCTBA BaKHCHIIINX Peaxtnset 1 oK h 5/1'}6” ”OLeKaI
o . . K https://myschoo
32-33-| MerawioB (HATPHiA, KaJHii, KaJIbIIUH, Xnvmaeckoe | H P \e/ du.ru/
MarHui, aJJlOMUHUN) ¥ UX COCTUHECHUN 000pyIOBAHHS
JlaTank
TeMIIepaTypbl
XuMHYecKre CBOMCTBA IIMHKA, JKeJIe3a U Peaxtusel u
34 %1 XuMH4yeckoe Bubnuoreka
UX COCMHCHIH LIOK https://myschool
000pynoBanust .edu.ru/
XHUMHUYECKHE CBOMCTBA XPOMA, MEIU U UX Harnic
35 . TeMIepaTypsl BubnunoTteka
COCAMHCHIN LIOK https://myschool
.edu.ru/
[TpakTuueckas pabota Ne 2. "Pemienue PeakTupbl 1 Bnbnnoreka
OK https://myschool
36 AKCIIEPUMEHTAIIbHBIX 33/1a4 110 TEME Xmiaeckoe | ps:// \é du.ru/
«MeTtamisi»" 06opyI0BaHHUs!
JaTuuk
TeMIIEPATypPbI
maTyuk Pu
Hemerannel, ux nonoxeHue B oK h 5/”/6” V'OTheKE:
N K https://myschoo
[lepnonnueckoi cucTeMe XMMHUYECKUX H d
37 .edu.ru
sneMeHToB [. 1. Menaeneera u
OCOOCHHOCTH CTPOCHHS aTOMOB
du3nyeckue CBOMCTBA HEMETAIIIOB. Peaxrusbl u oK h 5/”/6” V'OTheKa}
K https://myschoo
38-39 | Amnorpomnus HeMETaIoB (Ha IPUM Xummuecioe |
0Tpo eme 0B ( puMepe .edu.ru/
KHCII0po/a, cepbl, (pocdopa u yriaeposa) 060pyH0BaHUsI
XHUMHUUYECKUE CBOMCTBA IaJIOT€HOB, CEPbI PeakTiBsl 1
40-41 . XHUMHUECKOE Bubnuoreka
11X COCIMHEHNH LIOK https://myschool
000pyI0BaHHU .edu.ru/
XumMmudeckue cBoMcTBa a3oTa, pocdopa u
1 » hocdop Buénuorexa

UX COeTUHEHUI

LIOK https://myschool
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13 XuMMUecKue CBOICTBa yriepoa, LOK ht 5/1'}5” MOTheKaI
o ps://myschoo
KpPEMHUS U UX COCTUHECHUI edu.ru/
44 [IprMeHeHNe Ba)KHEUIINX HEMETAIIIIOB U
UX COCNUHEHUN
O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI A 5/1'}511 MO'll:]eKaI
OK https://myschoo
o Teme «HemMeTramnely. Berauciaenus mo U P Y d
45-46 § .edu.ru/
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U
TEPMOXHUMHUYECKHUE PACUETHI
I[Tpaktuueckas pabora Ne 3. «Perienne Peaxtnset 1 Bnbnnoreka
OK https://myschool
47 IKCIIEPUMEHTAIBHBIX 33124 110 TEME Ximmueckoe | K ps:// \e/du o
"HemeTtamnsr"» 000pyIOBaHUA ' '
PY.
JaTauk
TeMIIEpaTypbl
48 KonTponbHas pabora no remam
«Metanael» U «HemMeTramisly
Heoprannueckue u opraHu4eckue HlaTduk BubnuoTteka
49-50 H remmeparypsl |L|OK https://myschool
kucioTel. Heoprannueckue u bIexTpompoBo edu.ru/
OpraHWYEeCKUE OCHOBAHUS HOCTH
AMoTepHbIe HEOpTaHUYECKHE U Haramk Bnbnvoreka
remmeparypsl | |OK https://myschool
51-50- OpTraHUYECKUE COEANHEHUSI. bIexTpompoBo edu.ru/
53-54 I'eneTnyeckas cBsI3b HEOPraHUUYECKHUX U HOCTH
OpPTraHUYECKUX BEIICCTB
Ponp xuMmuu B 00ecIieueHuH h |5/M/6ﬂMOTI'?K‘E:
. . OK https://myschoo
HKOJIOTUYECKOM, IHEPTETUUECKON 1 U d
55-56 . .edu.ru/
MIUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MEIUIUHBI
[IpencraBnenus 06 00X HAYYHBIX h |5/M/6ﬂMOTheKa:
OK https://myschoo
57-58-| mnpuHIHIIAX TPOMBINUICHHOTO TTOTYYCHUS U edu.ru/
59 Ba)KHEHIIINX BEIIIECTB



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

60-64 | YenoBek B MHpE BEIIECTB U MaTEPUAIIOB 5 BubnunoTeka
LOK https://myschool
.edu.ru/
65-68 | Xumwus 1 310pOBBE YETOBEKA 4 Bubnunorteka
LOK https://myschool
.edu.ru/

OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVIA YYEHUKA

Xumus, 10 kimace/ IN'abpuensa O.C., Octpoymos WN.I'., Ciagkos C.A., AknronepHoe o61ecTBo «3maTeascTBo
«IIpocsemenne»,2021 r

Xumus, 11 knace/ 'abpuensu O.C., OctpoymoB W.I'., CiankoB C.A., AkiinonepHoe o01iectBo «M3aaTenbcTBoO
«IIpocsemenne»,2021r.

METOANYECKHUE MATEPHUAJIBI JISA YYUTEJA

Xumusi(0a30BbIypoBeHb ). Peanmu3zatius o0pa3oBanus: MeTouueckoe nocooue as yuutens / Kasepuna A. A., [Tnuyruna
I'.B.; mox pen.I'. B. ITuayrunoii. M. : ®I'BHY «MHcTUTYT cTparerun pa3sutus odpazoanus PAOy», 2022 81 c.:um.
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/
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