IIpunoxkenune k OOII COO
YTBepKAEHHOH npuka3oMm no mkoje Ne380 ot 15.08.2020r.
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PABOYAS ITPOT'PAMMA
y4eOHOoro npeamera « XuMus»
st ooydaromuxcesas 10-11 xiaaccos

PaccmoTpena Ha 3acenaHuy|
NeJaroruyecKoro COBETE
ITpotokon Ne 16 ot 29 aBrycra 2023r.




IMOACHUTEJIbHAS 3AIIUCKA

[IporpaMMa Mo XUMHUH Ha YpPOBHE cpeaHero obuero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®epepanpHoro 3akoHa ot 29.12.2012r. Ne 273-03 «O6 ob6pa3oBanuu B Poccuiickoi ®enepauun»,
TpebOBaHUHM K pe3yibTaTaM OCBOeHMS (elnepanbHON 006pa3oBaTeNnbHOM MPOrpaMMbl CpeAHEro obmiero
obpazoBanust (POIl COO), npencraBneHHbix B denepaibHOM IoOCyJapCTBEHHOM 00pa3oBaTelbHOM
cranaapte COOQ, ¢ yuérom Konuenuuu npenonasanus yuebHoro npeamera « XuMus» B 00pazoBaTeNIbHbBIX
opranu3anusx Poccuiickoit ®enepauuy, pealu3ylOLIUX OCHOBHBIE 0Opa3oBaTENIbHBIE NPOrpaMMBl, H
OCHOBHBIX nonoxeHui «Ctpareruu pa3Butus Bocriutanus B Poccuiickoit denepaunn Ha nepuon no 2025
roga» (Pacnopsbxenue [paBurenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY noaxonoB K pa3paboTke MpOorpaMMbl IO XHMHHU, K OIpEAENeHHIO OOLUeH CTpaTerdu
o0y4eHusl, BOCHHTaHHS H Pa3BUTHS, 00yUYarOIUXCsl CpeACTBAMHU yueOHoro npeamera « Xumus» g 10-11
KIaccoB Ha 6a30BOM YpOBHE COCTaBHJIM KOHLenTyanbHeie mnojoxenus OIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH L€JIei, COAepXaHHs, pe3ylbTaToB OOydeHHS H TpeOOBaHHH K YpPOBHIO
IIOJTOTOBKHU BBITYCKHHUKOB.

Xumuueckoe oOpa3zoBaHHE, IOJy4yaeMOe BBITYCKHHKaMH 0011eo0pa3oBaTebHONW OpraHU3aluy,
ABJISETCA HEOTHEMJIEMOH YacThiO UX 00pa3oBaHHOCTH. OHO CITY)KHT 3aBEPLIAIOIIUM 3TAlOM peanu3aliu
Ha COOTBETCTBYIOLIEM eMy 0a30BOM YpOBHE KJIIOYEBBIX LIEHHOCTEH, MPHUCYIUMX LEJOCTHOH CHCTEME
XHMHYECKOro 00pa3oBaHMA. OTH ILIEHHOCTH KacalOTCS IIO3HAHWS 3aKOHOB IMPHUPOABI, (OPMHPOBaHHUS
MHPOBO33pEHUS U OOLIEH KyNbTYphl YENIOBEKA, a TAKXKE SKOJOrMYeCKH OOOCHOBAaHHOTO OTHOUIEHHUS K
CBOEMY 3OPOBBIO H MIPUPOIHOM cpefie. Peasmusyercs xumMuueckoe o6pazoBaHue 00y4alOLMXCs Ha YPOBHE
cpeaHero obiiero o6pa3oBaHus CpeACTBaMU y4eOHOro npeaMera « XUMHS», COJEPKAHUE U MTOCTPOCHUE
KOTOPOro ONpEeNeNiEeHbl B MPOrpaMMe MO XUMHH C YYETOM ChEHU(PHKH HAyKH XUMHUH, €€ 3HAUeHHS B
NO3HAHUM MPHUPOBI U B MaTepHAIbHOHN )KU3HU OOIIECTBA, a TAK)XKE C YYETOM OOLIHX LeNIeH ¥ TPUHLUIIOB,
XapaKTEpU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMB! cpegHero obuiero obpazoBaHus B Poccuiickoit
®denepauuu.

XUMHS KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HayK HrpaeT ocoOyio pojib B COBPEMEHHOH
IMBUIM3aI[HH, B CO3JaHUM HOBOH Oa3pl MarepuansHOW KyJNbTyphl. OHa BHOCHT CBOH BKHaja B
¢bopMHpOBaHHE pAllMOHAIBLHOIO HAyYHOTO MBILUIEHHS, B CO3JAHHE LIEJIOCTHOTO IPEACTaBieHHS 00
OKpYXaloIlleM MHpE Kak O €IMHCTBE NPUPOJBI U 4eJIoBeKa, KOTOpoe GOpMUpYETCS B XUMHH Ha OCHOBE
NOHHUMAaHHUS BELIECTBEHHOIO COCTaBa OKPYIKAlOIIEro MUPA, OCO3HAHHUS B3aHMOCBSI3U MEXIY CTPOCHHEM
BEILECTB, HX CBOMCTBaMH U BO3MOXHBIMH 0OJIACTSMHU IIPUMEHEHHS.

TecHo B3auMOAEHCTBYS C IPYTMMH €CTECTBEHHBIMH HayKaMH, XUMHS CTalla HEOTHEMIIEMON YaCThIO
MHpPOBOH KYJIBTYpbI, HEOOXOJHUMBIM YCJIOBHEM YCIIEIDHOFO TPyZa M XH3HH KaXJIOro 4ieHa oOIIecTBa.
CoBpeMeHHasi XMMHS KakK HayKa CO3HaTeNIbHast, KaKk HayKa BRICOKMX TEXHOJIOTHi HalpaBjieHa Ha pelleHHe
rnobaibHbEIX NpobsieM yCTOHYHMBOIO pa3BUTHS YENIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKO#H, MUINEBOMH,
9KOJIOTHYECKOH 6€30MacHOCTH U OXpaHBbI 3J0POBBS.

B cooTtBeTcTBHH ¢ OOIMMHU LIEJIIMU M NMPHHLUIAMH CpeaHero obuiero o6pa3oBaHUS COAEpIKaHHE
npeamera « Xumus» (10-11 knaccel, 6a30BbIi YpOBEHb H3YUYEHHS) OPHEHTHPOBAHO MPEUMYLIECTBEHHO Ha
OOLIEKYJIBTYPHYIO ITOATOTOBKY O0yYaloLIuXcsi, HEOOXOMUMYIO MM JUIS BBIPaOOTKH MHPOBO33PEHYECKHUX
OPHEHTHPOB, YCHELIHOIO BIJIIOYEHHS B JKHU3Hb COLIMYMa, NMPOJOJKEHHS OOpa3oBaHHS B Pa3THYHBIX
obnacTsx, He CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBisolMMHU NpeMeTa « XUMHS» SBISIOTCS 6a30Bble Kypchl — «OpraHuveckas XUMHS» H
«O61mas u HeopraHU4ecKass XMMHs», OCHOBHBIM KOMIIOHEHTOM COZAEPXXaHHS KOTOPBIX SBJISAIOTCS OCHOBBI
6a30BOM HayKH: CHCTEMA 3HaHHH N0 HEOPraHUYECKOH XUMHH (C BKJIIOYEHHEM 3HaHUI U3 00IHeld XMMHH) 1
opranvyeckoil xumuu. opMUpOBaHHE JAaHHOH CHCTEMBI 3HAHUH ITPHU U3YUYEHHH NpeaMeTa 00ecreynBaeT
BO3MOXHOCTb PACCMOTPEHHS BCET0 MHOT000pa3us BelIeCTB Ha OCHOBE OOLIMX MTOHATHH, 3aKOHOB ¥ TEOPUi
XHMHH. '

CrpykTtypa conepxanus KypcoB — «OpraHuyeckas XuMus» 0 «OO6Ias u HeopraHu4ecKas XuMHs»
cpopmMHpoBaHa B IporpamMMe 1o XUMUH Ha OCHOBE CHCTEMHOT'O T10IX0/1a K H3yYEHHIO yueOHOro MaTepuaia
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U 00yCJIOBIE€Ha HCTOPUYECKHM OOOCHOBAaHHBIM pPAa3BUTHEM 3HAHUN Ha OMNpPEAENEHHBIX TEOPETUYECKHX
ypoBHsix. Tak, B Kypce OpraHM4ecKod XMMHH BELLECTBA PAcCMaTPUBAIOTCS Ha YPOBHE KIACCHYECKOH
TEOPUH CTPOEHHS OPraHMYECKUX COECIMHEHHH, a TaK)K€ HAa YPOBHE CTEPEOXUMHUYECKHUX M 3JIEKTPOHHBIX
HpeACTaBIeHHH O CTpoeHUH BeuiecTB. CBeleHHs 06 N3yyaeMbIX B Kypce BelLIeCTBaX Aal0TCs B pa3BUTHH —
0T YTIJIEBOAOPOAOB 10 CIOXHBIX OHONOTHYECKH aKTUBHBIX COCIMHEHHH. B Kxypce opraHuyeckod XUMHH
MOJTy4aloT pa3BUTHE cPOpMHpPOBAHHBIE HA YPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUsi NEPBOHAYaJbHBIE
IIPEJCTaBICHUS O XUMHUYECKOU CBSI3H, KIacCH(UKAIIMOHHBIX MPU3HAKaX BELECTB, 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX CTPOCHHS, O XUMHYECKOM pPE€aKIIUH.

ITox HOBBIM YIJIOM 3peHHs B IpeaMeTe « XUMHUs» 0a30BOro ypOBHS pacCMaTpUBAETCs M3Y4YEHHBIH Ha
YpPOBHE OCHOBHOro o6iero o6pa3oBaHUsi TEOPETHYECKHH Marepuan U (PaKTOJOrM4ecKHe CBEACHHS O
BEIIECTBAaX M XUMHUECKOW peakuud. Tak, B 4YaCTHOCTH, B Kypce «OO61ias ¥ HeOpraHudeckas XHMHI»
00y4aroIUMCsl MPEJOCTABISETCS BO3MOXXHOCTh OCO3HATh 3HA4YE€HHE IEPUOJAMYECKOr0 3aKOHa C
00LIETEOPETHHIECKHX U METOIOJIOTHUECKHX MO3ULHIA, IITy6Ke MOHATh HCTOPHYECKOE U3MEHEHHE (YHKIMHA
3TOro 3aK0Ha — 0T 00001aroLIe 10 0OBACHAIOLIEH U TPOrHO3HPYIOLIEH.

Enunas cucrema 3HaHMA O Ba)XXHEHLIMX BEHIECTBAaX, HUX COCTaBe, CTPOCHUH, CBOWCTBAX H
NPUMCHCHHH, a TAaKXE€ O XHMHYECCKHX pPCaKIHUAX, HMX CYITHOCTH H 3aKOHOMCPDHOCTAX IPOTCKaHUs
nononHserca B Kypcax 10 u 11 kiaccoB anieMeHTaMH COAEp)KaHUs, UMEIOMIUMHU KYJIbTYyPOJIOTHYECKUH U
IPUKIIAJHOM XapakTep. DTH 3HaHUS CIIOCOOCTBYIOT MOHUMAHHIO B3aUMOCBSA3H XUMHH C IPYTHMH HayKaMH,
pacKpBIBAIOT €€ pOJib B IO3HABATEJLHOW M INPAKTHYECKOW NEATEIBHOCTH YENIOBEKAa, CIOCOOCTBYIOT
BOCITMTAHHIO YBaXEHUS K NMPOILIECCY TBOPYECTBA B 001aCTH TEOPHH U IPAKTHYECKUX NPUIIOKECHUHA XUMHH,
NOMOTAlOT BBIMYCKHUKY OPHEHTHPOBAThCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX Mpobiemax,
CBSI3aHHBIX C XMMHUEH, KDUTHYECKH OCMBICIIBATh HHPOPMALIHUIO U TIPUMEHSTH €€ U1l IONIOJTHEHU S 3HAHUH,
pEeLICHUS WHTEJUIEKTYyaJIbHBIX U OKCIIEPUMEHTANBHBIX HCCIEI0BAaTENbCKUX 3a/1a4. B 1enoM comepxanue
yuebHOro mnpeaMmera «XWUMHS» JaHHOTO YPOBHS H3yuY€HHs OPHEHTHPOBAaHO Ha (OpMHpOBAHUE Y
o0y4aromuxcss MHPOBO33PEHYECKOH OCHOBBI JJjI1 MOHUMaHHs GWIOCOPCKUX HIeH, TakMX Kak:
MaTepuanbHOE €IUHCTBO HEOPraHHYECKOr0 U OPraHM4ecKoro Mupa, o0ycioBIE€HHOCTh CBOMCTB BEIIECTB
UX 'COCTaBOM H CTPOCHHEM, IMO3HABAEMOCTH NPUPOAHBIX SIBICHUH IYTEM OSKCNEPUMEHTA U pEUICHHUS
IPOTHUBOPEYHH MEXIY HOBHIMU (aKkTaMH U TEOPETHUUECKUMHU MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHH B
pPELIEHUH 3KOJOTHYECKUX MpobieM, a Takxe mpobieM cOepexeHus: SJHEPreTHUYECKUX PECYPCOB, CHIPbS,
CO3JIaHUs HOBBIX TEXHOJIOTHI1 U MaTepUasoB.

B nnaHe peumieHus 3agad BOCHHUTAHUSA, Pa3BUTHS U COLMAIM3ALUU OOYydalOLIUXCS MPHHSATHIC
NpOrpaMMOM 0 XMMHHM TOAXOABl K ONPEAENEHMIO COAEPKAHHS M MOCTPOEHHS MpEAMETA
TpeaycMaTpUBaOT GOPMHPOBAaHHE YHUBEPCAIBHBIX y4EOHBIX ICHCTBHUI, HMEIOINX 0a30B0€ 3HAUYEHHUE I
pa3IMYHBIX BUJOB JAEATENBHOCTH: pelleHHs npobneM, noucka, aHanuza U obpaboTku HHpopMmanui,
HEOOXOOUMBIX JJIsi NPUOOpPETEeHHsS ONbITa MPAKTHYECKOH U UCCIEAOBaTENbCKOH JESATENIBHOCTH,
3aHUMaIOLIEH BaXXHOE MECTO B IO3HAHHH XHMHH.

B nmpakTuke npenoaaBaHus XMMHH KaK Ha YPOBHE OCHOBHOTrO 06111ero 06pa3oBaHHs, TaK U Ha YPOBHE
cpeanero obiero o6pa3oBaHus, NPU ONPEACICHUH COAEPIKATEIbLHON XapaKTEpPUCTUKH LeJieH U3ydeHHUs
IpeaMeTa HallpaBjIeHUEM NEPBOCTENEHHOM 3HAYMMOCTH TPaIHLIIMOHHO NpU3HAETC POpMUPOBaHHE OCHOB
XMUMHYECKOH HayKH Kak 0071acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, IIPAKTUYECKOH JeSTEIbHOCTH YeI0OBeKa
¥ KaK OJHOro M3 KOMIIOHEHTOB MHPOBOH KyJbTypbl. C METOAMUYECKOH TOUKH 3pEHHUS TaKOi MOAXOHd K
OIIPELEIICHUIO LIENIEH U3YUYEHHS NIPEAMETA SBIISIETCS BIIOJIHE ONIPaBAAHHBIM.

CornacHo NaHHOH TOYKE 3PEHHUS IVIAaBHBIMM LIENIAMH M3Y4EHHS npeaMeTa « XUMus» Ha 6a30oBoM
ypoBHe (10 =11 ki1.) sBAsIOTCS:

e (GOpMHUpOBaHHE CHCTEMBl XHMHYECKHX 3HAaHMH KaK Ba)KHEHINECH COCTaBISIOLIECH €CTECTBEHHO-
Hay4yHOH KapTHHBl MHMpa, B OCHOBE KOTOPO# JiexaT KJIIOYEBbIe MOHATHS, (yHOaMEHTaNbHBIE
3aKOHBI ¥ TEOPUHM XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U IOHUMAHUE CYIIHOCTH JOCTYITHBIX
0000ImeHH#i MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJIEHHE C KMCTOPHEH HX pa3BHTHA H
CTaHOBJICHUS;



e (GOpMHpOBaHHE H pa3BHTHE MpPEICTABACHUH O HAy4HBIX METOAAX IIO3HAHUS BEILUECTB H
XMMHYECKUX peakUuHi, HEOOXOOUMBIX AJisl NPHOOpPETEHHS YMEHHH OpHEHTHPOBAThCS B MHpE
BEIIECTB U XMMUYECKHX SBJIEHHH, MMEIOLLMX MECTO B IPHPOJE, B MPAKTHYECKOH U MOBCEIHEBHON
KU3HH;

® Dpa3BUTHE YMEHHH M CIOCOOOB [EATEABHOCTH, CBA3aHHBIX C HaAOMOAEHHEM M OOBACHEHHEM
XMMHYECKOTO 3KCIIEPUMEHTA, COOIIIOEHHEM NpaBHJl 6€30I1aCHOr0 0OpaIlEHUs C BELLECTBAMH.

Hapsny ¢ 3TuM, conepxarenbHas XapakTepUCTHKA LeIeH U 3a1a4 U3y4eHHst IPeMeTa B IporpaMMe
110 XMMHUH YyTOYHEHA U CKOPPEKTHPOBaHa B COOTBETCTBHH C HOBBIMH IIPHOPUTETAMH B CUCTEME CPENHETO
obero obpaszopanus. CerofHs B NMPENOAaBAHHN XMMHH B GOJNbLIEH CTENEHH OTAAETCS MPEANOYTEHHE
NPaKTUYECKOH KOMIIOHEHTE COAEpXXaHHs O0y4deHHs, OpHEHTHPOBAHHOM Ha MOATOTOBKY BBIIlyCKHHKA
o01eobpa3oBaTeNbHOM OpraHW3alMy, BJAACKOMEero He HabopoM 3HaHMH, a (YHKIHOHATBHOH
IPaMOTHOCTBIO, TO €CTh CIOCO0aMM M YMEHHMSIMH aKTHBHOIO INOJIyYEHHs 3HAHUH W NPUMEHEHUS HMX B
peanbHOM XHU3HH [UI pEeLICHUS IIPAKTHYECKUX 3aay.

B cBs134 ¢ 3THM MpH U3yUYeHHH NpeaMeTa « XUMH» JOMUHHUPYIOLIee 3HaUeHHe MPHOOPETAIOT TaKHe
LEJIM M 33Ja4H, KaK:

ananrtauus oOydHalomUXCA K YCJIOBHSM JHHAMHYHO pa3BHBAIOLIErocs Mupa, (pOpMHUpOBaHHUE
UHTEJUIEKTYalbHO  pa3sBUTOH ° JIMYHOCTH, TOTOBOM K  caM000pa3OBaHUIO,  COTPYIAHHYECTBY,
CaMOCTOATENIbHOMY MPUHSATHIO IPaMOTHBIX PEIUCHUH B KOHKPETHBIX XHU3HEHHBIX CUTYalLUSIX, CBI3aHHBIX C
BELIECTBAMH H UX IIPUMEHEHHUEM,

¢opmupoBaHHe Yy OOYyYarOIIMXCsS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMMETEHLMH), HMEIOIIUX
YHHBEpCAIbHOE 3HAYCHUE JUISl PA3JIMYHBIX BHIIOB JEATENBHOCTU: PEIIEHUs MpobiieM, MOUCKA, aHAIK3a U
obpabotku uHOpMaLUK, HEOOXOAUMBIX IS NMPUOOPETEHUS ONBITA AEATENBHOCTH, KOTOpas 3aHMMaeT
Ba)XHOE MECTO B NMO3HAHHUH XMMHH, 2@ TaKXE I OLEHKH C MO3UIMH 3KOJOrMYecKoH 0e30macHOCTH
XapakTepa BIHSHHS BELIECTB U XMMHUYECKHX MPOLIECCOB Ha OPraHHU3M YeJIOBEeKa U MPUPOIHYIO CPEy;

pa3BUTHE II03HABATENbHBIX HMHTEPECOB, HMHTEIUIEKTYATbHBIX M TBOPYECKHX CHOCOOHOCTEH
ofyuaromuxcs: ClIoCOOHOCTH CaMOCTOSITENIBHO NMPUOOPETATH HOBBIE 3HAHHUS 110 XUMHH B COOTBETCTBUH C
XHU3HEHHBIMHU NTOTPEOHOCTAMH, HCIIOJIB30BAaTh COBPEMEHHBIE HHPOPMALHOHHbBIE TEXHOJIOTHH JUIs TIOUCKa
¥ aHQIM3a y4eOHOH H Hay4HO-TIOMYISAPHOi HHPOPMAIIUHY XHMHYECKOTO COIEPKAHMS;

dbopMupoBaHHE W pa3BUTHE Y OOYHAIOIIMXCA ACCOUMATHBHOIO M JIOTHYECKOTO MBILLICHHUS,
HabJII0aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble 0COOEHHO HEOOXOAMMEI, B YaCTHOCTH, IPH
IJIaHUPOBAHMHU U ITPOBEICHUU XUMHYECKOTO SKCIIEPUMEHTA;

BOCIHUTaHWE y oOywaromuxcs yOEKAEHHOCTH B I'YMaHHCTHYECKOH HaNpaBIEHHOCTH XUMHH, €€
BaXHOM pOJIM B PELUCHHM II0OANbHBIX MPOOJIEM PalHOHAIBHOIO MPHPOIONONBE30BaHHA, MOINOIHEHHS
JHEPreTHYECKUX pPECYpPCOB M COXPaHEHHMsS IPHUPOJHOTO PpaBHOBECHS, OCO3HaHMS HEOOXOAMMOCTH
OEpeXXHOro OTHOLUEHHS K IPUPOAE H CBOEMY 3I0POBbBIO, a TaK)Ke MPHOOPETEHHS OIBITa UCIIOIh30BaHHUA
TIOJy4YEHHBIX 3HAHUH [UI1 NMPHHATHSA T'PAMOTHBIX PEIUIEHHH B CHTYalHUAX, CBS3aHHBIX C XUMHYECKHMH
ABJICHUSAMH.

B yuebHOM miaHe cpeaHero obuero obpazoBaHus NMpeaMET « XuMus» 6a30BOro ypoBHsS BXOIMT B
COCTaB NpeIMETHOH 0bnacTu « ECTeCTBeHHO-Hay4HbIe IPEAMETHI.

Ob1iee yuCa0 4acoB, OTBEAEHHBIX JJIs U3yUeHHs XUMHH, Ha 6a30BOM ypOBHE CpeIHEro obuiero
obpa3oBaHus, cocTaBiseT 68 yacos: B 10 knacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 34 yaca (1 yac
B HEJIEITIO).

COJIEPXAHUE OBYYEHUS
10 KJIACC

OPITAHUYECKASA XUMUA
TeopeTnueckHe 0CHOBBI OPraHU4YeCKOH XHMHH




[IpenmeT opraHH4ecKOH XHMHUH: €€ BOSHHKHOBEHHE, Pa3BUTHE M 3HAYCHUE B IMOJYYEHHH HOBBIX
BEILECTB U MaTEepHaIOB. Teopusl CTPOEHUs] OpraHuYecKux coeqHHeHHH A. M. ByTtiepoBa, €€ OCHOBHBIE

" monoxeHus. CTpyKTypHbIe GOpPMYJIBI OpraHUYECKMX BEECTB. [ oMomnorus, uzomMepus. XMMU4ecKast CBSI3b

B OPraHHYECKUX COCIMHEHHUSAX — ONMHAPHBIE U KPATHBIE CBA3HU.

[lpeacraBnenue o kiaccu(UKalMKH OpraHMYecKUX BeuiecTB. HoMeHkIaTypa OpraHMuYecKHX
COEOUHEHUHN (CHcTeMaTHyeckas) H TPHUBHANbHBIE Ha3BaHWS BaXKHEHUIMX IIPEACTaBHTENEH KJIacCoB
OpraHMYECKUX BELIECTB.

OKkcnepumenmanvhbie MemoObl U3y4eHUs 6eujeCme U ux npeepaujeHuti: O3HakKOMJIEHHEe ¢ 0Opa3LiaMu
OpraHHYECKHX BELIECTB U MaTepUalaMy Ha UX OCHOBE, MOJEIIMPOBAHHE MOJIEKYJI OPTaHUYECKHX BEILECTB,
HaOJII0/IeHHE U ONMHCaHWE JEMOHCTPALMOHHBIX ONBITOB MO INPEBPAILICHHIO OPraHHYECKHX BELIECTB MpPH
HarpeBaHuH (M1aBjIeHUe, OOYTIIMBaHHE U FOPEHHE).

Yraesonopoasi

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOrHYECKUH pal. MeTaH M 3TaH — IPOCTEHIINE TIPEACTABUTENM
aJIkaHOB: QPU3HYECKHE U XMMHUYECKHE CBOWCTBA (peakiK 3aMeIeHHs U TOPEHHS ), HAX0XKIECHHUE B IIPHPOJE,
MIOJTyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHHE, TIOMOJIOTMYECKHH psi. OTUIEH W MpPONHJIEH — MpOCTEeHIINe
NPENCTaBUTENd  aJIKEHOB: (U3MUeCKHe M XMMHYECKHE CBOWCTBAa (peakUMHM THIPHUPOBaHHS,
raJIOT€HHPOBaHMA, I'MIPATALMH, OKUCIECHUS U MTOJIMMEPH3ALHH ), [TOJyYeHHE H IPHMEHEHHE.

AnkanueHsl: 6ytaguen-1,3 u mMetwiOyrtaaueH-1,3: cTpoeHue, BaXHEHIIME XMMHUYECKUE CBOMCTBA
(peakuus monuMepu3anun). [lomyuyeHne CHHTETHYECKOTO KayqyKa U Pe3UHEI.

AJIKHHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKMH psii. ALETHJIEH — NPOCTEHIHH
IpeACTaBUTENh QJKMHOB: COCTaB, CTpPOeHHE, (U3HYECKHE W XHMHUYECKHE CBOWCTBa (peaxiuu
T'HPUPOBaHUS, FAJIOTEHUPOBAHHS, THAPATALIMH, TOPEHHA), IOTyYEHHE U IIPUMEHEHHE.

Apensl. bBeH3on: coctaB, CTpoeHHe, (HU3HYECKHE M XHMHYECKHE CBOWCTBa (peaKLHH
rajlOreHHPOBAaHHUA M HUTPOBAHUS), TIOJYYEHHE U IPUMEHEHUE. Tonyon: cocmas, cmpoeHue, (huzuyeckue u
Xumuyeckue ceolicmea (peakyuu 2an02eHUpOBAHUS U HUMPOBAHUS), NONYYEHUe U NpPUMEHEHUe.
Tokcu4yHOCTh apeHOB. ['eHeTHUYeCKas CBA3b MEXAY YTIJIEBOAOPOAAMH, NPUHAMJIECKAIUMH K pa3IMYHbIM
Kj1accam.

IIpupoaHble HCTOYHHKH YriieBoOpoaoB. [IpupoaHslii ra3 u nonyTHele HedTAHBIE ra3el. Hed s 1 €€
npoucxoxaeHue. CrnocoOsl nepepaboTku HedTH: MEPEroHKa, KPEKUHT (TEPMUYECKHH, KaTaTUTHYECKHUIA),
nuponu3. [IpoaykTel nepepaboTku He(TH, UX MPHUMEHEHHE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIiH
YToJib ¥ MPOAYKTHI €ro nepepaboTKH.

JKcnepumenmanvhsie MemoObl U3yUeHUsl BeujeCms U UX npespaujeruli: O3HaKoMIIeHHe ¢ obpa3namu
I1acTMacc, KayuyykoB W pe3uHbl, komnekiuu «Hedptb» u «VYronb», MoAenHpoOBaHHE MOJIEKYI
YTJIEBOZAOPO/IOB M TaJIOTEHONMPOU3BOAHBIX, MPOBEACHUE NPAKTUYECKOH pabOoThI: MOJNyuyeHHE STHJIEHA U
U3yUYEHHE €r0 CBOMCTB.

PacuétHble 3amaun.

BhIuncieHHss MO ypaBHEHHIO XHMHYECKOH peakuuu (Macchl, 00b&Ma, KONWYECTBA HCXOAHOTO
BEIIECTBA MJIM MPOAYKTa peaklUH 10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOrO M3 MCXOAHBIX
BEIIECTB MJTH NPOAYKTOB PEAKIIHH).

Kucaopoacoaepxamue oprannyeckue coeTMHEHHS

IIpeneneHBle OMHOATOMHBIE CIUPTHI. METaHON W 3TaHOJ: CTPOEHHE, QU3UYECKUE U XUMHUYECKHE
CBOMCTBA (peakuuM C AaKTHBHBIMM MeTajl/laMH, TaJIOT€HOBOJOPOJAMU, TOpPEHHE), NpPUMEHEHHE.
BonopoaHsie cBsi3u MeX Iy MOJIEKylaMH CIUPTOB. JIeficTBHEe MeTaHOMa U 3TaHOJIa Ha OpraHU3M YeJioBeKa.
. MHoOroaTomMHble CHUPTHL. DTHJIEHTIMKOIb U TJMIEPHH: CTPOEHHE, (PU3HYECKHE M XUMHMUECKHUE
CBOWCTBA (B3aUMOJEHCTBHE CO LIEJOYHBIMH META/IAMM, KauyeCTBEHHas pEakUus Ha MHOTOATOMHBIE
cnupthl). JlelcTBre Ha OpraHu3M 4yesioBeka. [IpuMeHeHue riLuepyuHa U 3THIEHIJTHKOJIA.

®eHon: CcTpoeHHE MOJIEKYJIbl, (PU3MYECKHE H XUMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHosa.
[IpumeHnenue denona.




Anpaerunpl U xkemoHvl. @opManblerull, aleTalbIeTui: CTPOCHHE, QU3MYECKHE H XMUMHYECKUE
CBOMCTBA (peakLMK OKUCIEHUS ¥ BOCCTAHOBIIEHHS, KAYECTBEHHBIE PEAKLIMHU), TOJyYCHHE U IPUMEHEHHE.

OnHOOCHOBHBIE NIpeAeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHAst KHCJIOTBI: CTPOEHHE,
¢du3MyecKUe U XMMHYECKUE CBONCTBa (CBOMCTBA, OOLIME AN Kilacca KUCIIOT, peaklus 3TephudUKalnn),
NoJry4yeHue U npuMeHeHue. CTeapuHOBasi H 0JIEHHOBAs KUCJIOTHI KaK MPEACTABUTENH BBICIIMX KapOOHOBBIX
KHUCIOT. MBlIa Kak COJH BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEe AeHCTBHE.

CnoxHble 3Qupbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCAOT. ['MApOiN3 ClOXHBIX 3GUpOB. XKUpEL
I'maponus >xupoB. [Ipumenenue xupoB. brosorudeckas posb >KUpOB.

VYrneBoapl: cocraB, Kjiaccuukauus YriIeBoAoB (MOHO-, AM- U Monucaxapuiel). [Jroko3a —
IPOCTEHIINA MOHOCaXapul: OCOOEHHOCTH CTPOEHHS! MOJIEKYJIbl, (PM3NYECKUE U XUMHYECKHE CBONCTBA
(B3ammopeiictBue ¢ rumpoxcuaom menu(Il), okucnenwe amMuadyHbIM pacTBOpoM okcuzaa cepebpa(l),
BOCCTaHOBJICHHE, OpOXEHUE TIIIOKO3bl), HaX0X/JEHHE B NPHUPOJE, NMPUMEHEHHE, OHONOTHYECKast pOJlb.
®otocunres. OpykTo3a Kak H30MeEp INIIOKO3BI.

KpaxMan u wpenniono3a Kak npupoiHble nosumepbl. CTpoeHHe KpaxMana M HeJUTIONO3bL.
dusnuecKkre U XMHMHUYECKHE CBOMCTBA Kpaxmalia (IMApoJu3, KaYeCTBEHHAs PeakLlus C HOJIOM).

DKcnepumenmanvhvie Memoobl U3yHeHUs Geujecme U ux npeepaujeHutl: poBeaeHue, HabmoAeHUe U
ONMHCaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIE pPEAKIUH OIHOATOMHBIX
cnupToB (okucieHune 3taHosa okcuaom meau(Il)), MHOroaTOMHBIX CIHPTOB (B3aUMOJIECHCTBHE TITHIIEPHUHA
¢ rugpokcugom meau(ll)), anpaerugoB (OKHMCIEHME aMMHAYHEIM pacTBOpoM okcuna cepebpa(l) u
rugpokcuaom Menu(Il), B3auMonmelcTBHE Kpaxmajia C HOJAOM), MPOBEAECHHE MPAKTHYECKOH paboThI:
CBOHCTBA pacTBOpa YKCYCHOH KHCIIOTHI.

PacuérHbie 3anauu.

BerunciieHuss Mo ypaBHEHMIO XMMHYECKON peakuuu (Macchl, oObEMa, KOJNHYECTBA HCXOIHOIO
BEIIECTBA WJIM TMPOJYKTa peaKklMH 10 HU3BECTHHIM Macce, 00bEMY, KOJHMYECTBY OAHOrO M3 MCXOAHBIX
BEILECTB UJIM MPOAYKTOB PEAKIIHH).

A30TcoepXKalllie OpraHuyecKie COCIHHEHHS.

AMHHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHu4yeckue coelnHeHHs. Dusnueckue M XUMHUECKHUE
CBOMCTBa aMHHOKHUCIOT (Ha MpuMepe rinuuuHa). buonoruyeckoe 3HadeHue aMUHOKHCIOT. [lenTuapl.

Benku kax nMpupoAHBIe BHICOKOMOJIEKYJIIpHbIE COeNMHEHHUs. [lepBHyUHas, BTOpUYHAas U TpeTUYHas
CTpyKTypa OenkoB. XUMHYECKHE CBOMCTBa GEIKOB: THAPOININ3, AEHATYpaLts, KAYECTBEHHBIE peaKilii Ha
6enku.

IJKCnepumeHmanvbHbie Memoobl U3y4eHUs eeujecms U ux npeepawjeHull: HabMOIEHHE U ONHCaHHe
JEMOHCTPallMOHHBIX OIIBITOB: IeHaTypalHs O€JIKOB NPU HarpeBaHHH, HBETHbIE peakLiui OEnKOB.

BricokomosieKynsipHble COeIHHEHHS

OCHOBHBIE NOHSATUS XUMHUH BHICOKOMOJIEKYJISIPHBIX COEAMHEHUH: MOHOMED, NONIUMED, CTPYKTYPHOE
3BEHO, CTENEHb MOJMMEPH3ALMH, CpPEHsAs MONeKyaspHas Macca. OCHOBHBIE METOIbI CHHTE3A
BBICOKOMOJIEKYISIPHBIX COEMHEHHH — MOMMMEpHU3alUs U TIOJTMKOHICHCAIIHS.

IKcnepumeHmanbHbie MemoObl UYYEHUS BeUjeCms U Ux npeepaujeruli: O3HaKOMJIEHHE ¢ oOpa3uamu
IIPUPOIHEBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KayYyKOB.

MexnpeamMeTHbie CBA3H.

Peanusauus MexnpeaMETHBIX CBs3€d NpUd H3yuyeHUU opranudyeckod xumuu B 10 kiacce
OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO-HAYyUHBIX NMOHATHH, TaKk U TOHSTHH,
ABJISIOLIUXCS CUCTEMHBIMU AJI OTJENBbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT0 LIMKIIA.

Ob61ue ecTeCTBEHHO-HAY YHBIE MOHATHS: ABJIEHHE, HAYYHBIH (haKT, FTUIIOTE3a, 3aKOH, TEOPHUS, AaHAJIH3,
CHHTE3, KiaccuduKanus, NepHoAUIHOCTh, HAaOMOCHUE, U3MEPEHHUE, IKCTIEPUMEHT, MOJIETHPOBAHHE.

duzuka: MaTepus, 3HEprus, Macca, aToM, OJIEKTPOH, MOJIEKyJa, JHEpreTHYECKHHd YpPOBEHb,
BEILECTBO, TejlO, 00BEM, arperaTHoe COCTOSHHUE BEIUECTBA, (M3UYECKHE BEJIUYHMHBI U €IHHHLBI HX
HU3MEPEHHS. ,

Buonorus: knetka, opranusm, 6uocdepa, 0OMeH BeLIecTB B OpraHu3Me, GOTOCHHTE3, OHOOTHYECKH
aKTUBHBIE BellecTBa (O€NKH, YIIeBOAbl, XKUPHl, EPMEHTBI).




['eorpadus: MUHEpabl, TOPHBIE TOPOABIL, TI0JIE3HBIE HCKONAeMBbIe, TOTLTHBO, PECYPCHIL.
TexHonorus: mNUILEBbIE TPOAYKTH, OCHOBBI PALMOHATBHOIO IIMTaHHs, MOIOLIUE CpENCTBa,
JIEKApCTBEHHBIE 1 KOCMETHYECKHE Mpenaparhl, MATEPUAIBI 3 HCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMHUA

TeopernyeckHe 0CHOBbI XHMHH

XuUMHYECKHH dJIeMEeHT. ATOM. Slapo atoMa, U30TONBI. DNEKTpOHHAs 000J0uKa. DHEPreTHYECKHE
YPOBHH, NIOAYPOBHHU. ATOMHBIE OpOUTaIH, S-, p-, d- aneMeHTbl. OCOOEHHOCTH pacnpeienieHus JIEKTPOHOB
10 OpOUTANIIM B aTOMAaX 3JIEMEHTOB MEPBBIX YETHIPEX NEPHOAOB. DNEKTPOHHAs KOH(UrypaLius aTOMOB.

[Nepuoanyeckuii 3akoH u Ilepuonuueckas cucreMa xuMuyeckux anemenros [[. Y. Meunzneneesa.
Cpsa3b nepuoauyeckoro 3akoHa u [lepuoanyeckoit cucreMbl XuMudeckux asnemeHToB J1. . Menneneena ¢
COBPEMEHHOM TeOpHel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMUYECKHX 3JIEMEHTOB
# 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB 0 IPyIIaM M nepuojaM. 3Ha4eHHe NEepHOAHYECKOrO
3aKOHA B Pa3BUTUH HAYKH.

CtpoeHue BewlecTBa. XUMHYECKas CBA3b. BHABI XUMHUECKOH CBSA3M (KOBAJEHTHAs HEMOJspHAs U
NOJIipHAasi, MOHHAs, MeTaiMyeckas). MexaHu3Mbl 00pa3oBaHHS KOBAIEHTHOW XHMHUYECKOH CBS3H
(oOMeHHBIT M IOHOPHO-aKLEeNTOPHEIH). BomopoaHas cBs3b. BajeHTHOCTB. DNEKTPOOTPULATENBHOCTb.
Crenenp okucneHus. MOHBI: KaTHOHBI M AHUOHBI.

BenlecTBa MOJNEKYISPHOrO U HEMOJEKYJIIPHOTO CTPOeHHs. 3aKOH MMOCTOSHCTBA COCTaBa BELECTBA.
Tune! KPUCTAVINYECKHUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BELIECTB OT THIA KPHCTANTMYECKOH PEIHETKH.

IMonsiTHe 0 oUCTIepCHBIX cucTeMaX. MCTHHHBIE M KOJIOUAHBIE pacTBOPHI. MaccoBasi 0J1s BELIECTBa
B pacTBOpE.

Knaccudpukanus HeopraHuyeckux coeiuHeHMH. HoMeHknaTypa HEOpraHHYECKMX BEILECTB.
I'eHernyeckas CBSI3b HEOPTraHHUYECKUX BEILECTB, MPUHAMJIEKAITUX K PA3IHYHBIM KJIaCCaM.

Xumuueckas peakuus. Knaccudukauus XMMHYECKHX peakluii B HEOPraHMYECKOHW W OpraHHYeCcKoH
XUMHUH. 3aKOH COXpaHEHHs MACCHI BEILIECTB, 3aKOH COXPAHEHUS U ITPEBPALIICHHS JHEPTUH NPU XMMHYECKHX
peaxuusx.

CkopocTh peakiuy, €€ 3aBUCUMOCTB OT pa3Iu4HbIX (pakTopoB. OO6paTHMbIe peakuuu. XHMHUYECKOe
paBHOBecue. DakTOpHI, BIUAIOLIME HA COCTOSHUE XUMu4eckoro paHoBecus. [Ipuniun Jle lllatense.

JnexkTpoauTHyeckas auccourauus. CunpHple W ciabble 3neKTponauThl. Cpefa BOAHBIX pacTBOPOB
BELIECTB: KUCJIas, HENTpaIbHAs, LIEI0OYHAs.

OKHUCIUTENBEHO-BOCCTAHOBUTENIEHBIE PEAKIIMH.

IJKrcnepumenmanvhvie MemooObl U3YHEHUs Geuyecms U UX npeepaujeHuli: NEMOHCTpauusi Tabiui
«Ilepnonuyeckas cucrema xuMudeckux onemeHtoB [ U. MennpeneeBa», usyueHue mopenel
KPUCTAINIMYECKUX PEIIETOK, HAOMOAEHHE U ONHCAaHHE NEMOHCTPALIMOHHBIX WU J1a0OpaTOPHBIX OMNBITOB
(pasznoxeHHe nepoKcHUAa BOAOpPOJAa B IPHCYTCTBHH KaTajlM3aTopa, OINpeeNieHHe Cpedbl pacTBOPOB
BEILECTB C IIOMOUIBIO YHHBEPCAIBHOTO WHAMKATOpA, pEaKUMH HOHHOTO OOMEHa), MpPOBEAEHHE
NPaKTH4eCKO# paboThl « BnusHue pa3iMyHbIX (akTOPOB Ha CKOPOCTh XMMHUYECKON peaKLum».

PacuérHsle 3ama4n. :

PacuéThl 10 ypaBHEHHSIM XUMHUYECKUX PEAKIIMHA, B TOM YHUC/IE TEPMOXHMHYECKHE PACYEThI, pac4EThI
C MCIIOJB30BaHUEM ITOHSTHS «MaCcCOBast J0JIs BEIIECTBAY.

Heopranunyeckas xumus

Hemeranns!. Ilonoxenue nemetannoB B Ilepuonnyeckoit cucreme XxuMuyeckux snemeHToB [, U.
MenpeneeBa ¥ 0COOEHHOCTH CTpOeHMs aTOMOB. (Pusnyeckre CBOHCTBa HEMETAUIOB. AJIOTPOIUS
HEMETAIIOB (Ha IpUMepe KUCIopoa, cepbl, hocdopa u yriepoaa).

XuMHUYECKHE CBOMCTBa BaKHEHIIMX HEMETAIOB (rajloreHoB, cepbl, a3oTa, pocdopa, yriepoaa u
KPEMHHUS) U UX COeIUHEHHI (OKCHIOB, KHCIOPOACOAEPIKAILIUX KHCIIOT, BOAOPOAHBIX COEAUHEHHI).




[IpuMeHeHHe BaXXKHEHIINX HEMETAIIIOB U UX COCIMHEHUA. s

Mertamnel. Ilonoxxenue MerawioB B Ilepuomuueckoii cucreme xumuueckux sgementoB [, U.
MeHpaeneeBa. OCOOEHHOCTH CTPOEHHUS 3MEKTPOHHBIX 000JI04eK aToMOB MeTauioB. Obuue ¢uznueckue
cBoiicTBa MeTaioB. CrijiaBbl METAJUIOB. DNEKTPOXUMUYECKUH Pl HANPSKEHUH METAILIOB.

XHMHYECKHE CBOWCTBA Ba)XHEHMIIMX METAUIOB (HATpUi, Kanui, KanbiiMii, MarHui, aJlOMHHUH,
IIUHK, XPOM, )KEJI€30, ME/Ib) U UX COCAUHEHUH.

O61re crocoOsl Mony4eHus MeTayioB. [IpuMeHeHne METAITIOB B OBITY U TEXHHKE.

OKCnepumeHmanvhbvie Memoobl U3YYEHUsl Geujecms U UX NpeepaujeHuti: U3y4deHUE KOIIEKUHH
«Meramibl ¥ crulaBel», 00pa3slOB HEMETAVIOB, PELICHHE SKCIEPUMEHTANbHBIX 3ajay, HabliofeHue U
OTHMCaHHWE JEMOHCTPALMOHHBIX U JabOpaTOPHBIX OMNBITOB (B3aUMOACHCTBHE THAPOKCHAA AJIOMHUHHUSA C
pacTBOpaMH KHCIIOT U LIeNoYeH, KaueCTBEHHBIE peaKiui Ha KATHOHBI METAJLIIOB).

PacuérHble 3anaum.

Pacuérp1 Macchl BewecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacce HIIM
00BEMY OJTHOTO U3 YYACTBYIOLIMX B PEAKUHH BELIECTB, pacyéThl Macchl (00bEMA, KOTMYECTBA BELIECTBA)
NPOAYKTOB PEAKLIHH, €CIIH OJHO M3 BEILECTB UMEET MPUMECH.

XuMHS H )KM3Hb

Posib xuMHHK B 00ecreueHHH 3KOJIOTHUYECKOH, SHEPreTUYECKOM U MULIEBOM O€30MacCHOCTH, Pa3BUTHH
MeaunuHbL. [ToHATHE 0 HAyYHBIX METOax MO3HAHUS BEUIECTB U XMMHUYECKUX pPEaKLUH.

[IpencraBnenus 06 oOWMX Hay4yHbIX NPHUHLMNAX [POMBIIJICHHOTO TIONYYEHHs Ba)XHEHIUHMX
BEUIECTB.

UenoBek B MHpe BELWIECTB M MaTEpUAIOB: BaXKHEHIWE CTPOUTENBHBIE MaTEepHallbl,
KOHCTPYKUMOHHBIE MaTepHalibl, KpacKH, CTEeKJ0, KepaMuKa, MaTepHallbl JUIS JJIEKTPOHHKH,
HaHOMaTepHabl, OpraHUYECKHE U MUHEPaNIbHEIE YAOOpEHHS.

XuMHS ¥ 3I0pOBBE 4YEJOBEKA: MpaBWjla MCMOJB30BAaHHUS JIEKAPCTBEHHBIX IPENaparoB, MpaBUia
0e30macHOro UCMONB30BaHUS IpenapaToB OBITOBOH XMMHH B [TOBCEIHEBHON XXKHU3HH.

MexnpeAMETHBIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBA3el NpU U3ydeHUH ob1ueil 1 HeopraHndeckoil xuMuu B 11 kiacce
OCYLIECTBJIAETCA YEPE3 HCHONB30BAHUE KAK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK WM NOHSATHH,
SIBJIAIOIIMXCS CUCTEMHBIMH ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIMKIIa.

Ob61ue ecTecTBEHHO-HAayYHbIE IOHATHSA: HAYUHBIH (PaKT, TUIOTE3a, 3aKOH, TEOPHS, aHAIH3, CHHTES,
KJjaccuuKanus, NepuoIMYHOCTD, HAOMOAEHHUE, 3KCIEPUMEHT, MOJEIUPOBaHHE, H3MEPEHHE, SIBJICHHE.

®dusuka: Marepusi, JHEpPrus, Macca, aroM, O3JIEKTPOH, NPOTOH, HEHUTPOH, HOH, H30TOI,
paauo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTHUYECKHH YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOEe COCTOSIHHE
BEHIECTBA, (PU3MUYECKHE BETUYHHBI U €AUHHUIBI KX H3MEPEHHS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTema, Ouochepa, Makpo- U MHUKPOIJIEMEHTHI, BUTAMHUHBI,
0oOMeH BelIeCTB B OpraHu3Me. ’

I'eorpacdus: MUHEpabl, TOPHBIE IOPOABI, MOJIE3HBIE HCKOTIAEMEBIE, TOIUIMBO, PECYPCHL.

TexHonorus: XuMHYecKass MPOMBIIIEHHOCTh, METALTYPrus, TPOHU3BOACTBO CTPOUTEIHHBIX
MaTepUasoB, CENbCKOXO3IHCTBEHHOE IPOH3BOACTBO, NMUILEBas MPOMBIUIEHHOCTh, (hapManeBTHUECKas
IIPOMBILIIIEHHOCTb, NPOM3BOJACTBO KOCMETHUYECKHUX IIPENaparoB, MPOM3BOACTBO KOHCTPYKLHOHHBIX
MaTepHasoB, JJIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHHU.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSI ITPOT'PAMMBI 110 XUMHWH HA
BA30OBOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHMA

JINYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHA K pe3ysibTaTaM OCBOEHHUS OOYYarOUIMMHCH IPOTrpaMM
cpenHero ofmero oOpa3oBaHMs (IMYHOCTHBIM, MeETANpEeIMETHBIM H TpeaMeTHbIM). Hayuno-




METOIMYECKOH OCHOBOHM Ui pa3paboTKH MIAHUPYEMBIX pe3yJIbTaTOB OCBOEHHUS NPOrpaMM CpENHErO
obuiero o6pazoBaHus ABISAETCS CHCTEMHO-IEATEIBHOCTHBIA MTOAXO/.

B COOTBETCTBHM C CHCTEMHO-AEATENILHOCTHBIM IOAXOJOM B CTPYKTYpPE€ JIMYHOCTHBIX PE3y/bTaTOB
OCBOEHHUS TNpeaMeTa «XHUMHS» Ha YPOBHE CpeIHEro obumero ob6pa3oBaHHMs BBIAENEHBI CIIEAYIOLIHE
COCTAaBIISIIOLIME:

0CO3HaHHE OOy4YaloMMUMHUCS POCCHICKOH TIpaXJaHCKOW MIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIBHOCTH U CaMOOTNPEACIICHHUIO;

HaJINYHE MOTHBALIUK K 00YYEHHIO;

IeJIEHANPaBJIEHHOE Pa3BUTHE BHYTPEHHHX YOS KACHUH TMYHOCTH HA OCHOBE KIIFOYEBBIX LIEHHOCTEH
¥ MCTOPUYECKUX TpaJAuLIUi 6a30BOH HAYKH XMMHH;

TOTOBHOCTH M CIIOCOOHOCTH 00y4aroUIMXCsi pyKOBOACTBOBATLCS B CBOEH AEATENBHOCTH LIEHHOCTHO-
CMBICTIOBBIMH YCTaHOBKaMH, IIPHCYIIUMH LIEJIOCTHOH CUCTEME XMMUYECKOTO 0Opa3oBaHHs;

HaJIMYKE PAaBOCO3HAHHS OJKOJOTHYECKOH KyJbTyphl M CIIOCOOHOCTH CTABUTh LENH M CTPOUTH
YKM3HEHHBIE TUIaHBbI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHHS IpeaMera « XHUMHsS» JOCTHraloTcs B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHOM NEATENIbHOCTH B COOTBETCTBHH C T'YMAHHUCTHUYECKHUMH, COLIMOKYJIBTYPHBIMH, JyXOBHO-
HPaBCTBEHHBIMH ILIEHHOCTSAMH H HJeajlaMM pPOCCHHCKOTO TIpaXIaHCKOro oOLIecTBa, IPUHATBIMH B
obIecTBe HOpPMAMH M TpaBWJIaMH TIOBEJEHHS, CIIOCOOCTBYIOIIMMHU IIpOLiECCaM CaMOINO3HAHMS,
CaMOpPa3BUTHS ¥ HPABCTBEHHOT'O CTAHOBJIEHHUS JINUHOCTH 00YYatOLIUXCS.

JIMYHOCTHBIE pe3yNbTAaTHl OCBOEHMS MpeaMeTa « XUMHSI» OTpaxalroT CHOPMHPOBAHHOCTH ONBITA
[I03HABATENILHOW M IPAKTHYECKOH NEATETBHOCTH 00YUaIOIMXCS [0 peajii3allii MPUHATHIX B 00LIECTBE
IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa’kIaHCKOro BOCIIHTAHUA:

OCO3HaHHs 00yYaIOIUMHUCS CBOUX KOHCTUTYIIHOHHBIX TpaB U 0053aHHOCTEH, YBOXXEHHUS K 3aKOHY H
MIPABOIIOPSIKY;

MIPEJICTABJIEHHS O COLIMAIBHBIX HOpPMaXx U MpaBHJiaX MEeXUTHYHOCTHBIX OTHOIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATEIBHOCTH NP CO3IaHUH yUeOHBIX IPOEKTOB, PEIIEHHH
y4eOHBIX ¥ N103HABATENBHBIX 3a71a4, BBITIOJIHEHUH XMMHYECKUX 3KCIIEPUMEHTOB;

CMOCOOHOCTH NMOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY W apryMEHThbl APYTUX IpH
aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NEATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUA:

LEHHOCTHOTO OTHOIIEHHS K HCTOPHYECKOMY W HAyYHOMY HAacCJIEHIO OTEYECTBEHHOH XMMUH;

YBaXKEHHS K IpOLIECCY TBOPUECTBA B 00JIACTH TEOPUM W NPAKTHUUYECKOTO NPUMEHEHHS XHMHUH,
OCO3HaHHS TOrO, YTO JOCTHIXKEHHS HAyKH €CTh pe3ysbTar IUTENbHbIX HaOMIONEHUH, KPOIIOTJIMBBIX
3KCMEPUMEHTANBHBIX IOUCKOB, [IOCTOSIHHOI'O TPY1a YYEHBIX U PAKTHKOB;

MHTEpeca W MO3HABaTE]bHBIX MOTHBOB B MOJYYEHHH W IOCIEHYIOHIEM aHaiu3e HHGOpMaLUH O
NIepeI0BBIX JOCTH)XEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMHH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHA:®

HPaBCTBEHHOT'O CO3HAHUS, 3ITHYECKOTO ITOBEICHHS;

CIOCOOHOCTH OLIEHHWBATh CHTYallUH, CBS3aHHBIE C XWMHYECKUMH SIBJICHHSAMH, U TPHUHHUMATh
OCO3HAHHBIE PEUICHHUS, ODHEHTHPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE MIOBEAECHHE U NMOCTYIIKH CBOMX TOBApHILEH C MO3ULHH HPaBCTBEHHBIX H
IIPaBOBBIX HOPM M OCO3HaHHE NOCIECACTBHH ITHX ITOCTYTIKOB;

4) dopMupoBaHHS KYJIbTYPbI 310POBbH:

MOHUMaHHUS UEHHOCTEH 310poBOro U 6e3omacHoro o6pasa *KHU3HH, HEOOXOAUMOCTH OTBETCTBEHHOT'O
OTHOUIEHHSI K COOCTBEHHOMY (DPU3HYECKOMY U MICUXUYECKOMY 3[0POBBIO;

cobnronenus npaBui 6e3onacHoro odpaileH s ¢ BELIeCTBaMH B OBITY, NOBCEAHEBHOM XH3HU U B
TPYAOBOH JESTENHHOCTH;

MOHUMAaHHS IIEHHOCTH MpPaBUJl MHAWBHAYAJBHOTO M KOJUIEKTHUBHOrO 0€30MacHOro MOBEACHHS B
CHTYALUSX, YTPOXKAIOLIKX 3[M0POBBIO U )KU3HH JIOACH;



OCO3HaHHUS MOCJIECACTBHI U HEMPHUATHS BPEJHBIX NPUBBIUEK (yHOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB,
KypeHHs);

S) TpyAoBOro BOCHMTAHHUSA:

KOMMYHHMKaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEI0BATENbCKON NEATENbHOCTH, OOLIECTBEHHO
[10JIE3HOH, TBOPYECKOH U APYTrHX BUAAX ACATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE y4acTHE B PEUICHUH IPAKTHYECKUX 3a7ay COLIMANbHOM HalPaBIEHHOCTH (B
paMKax CBOETO Kjacca, LIKOJIbI);

MHTEepeca K MPaKTUYECKOMY H3Yy4YEHMIO Npodeccuil pa3nuyHOro poja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUS IPEIMETHBIX 3HAHHH 110 XUMHHU;

YBa)XX€HHS K TPYLY, JTIOASIM TPyJa U pe3yJibTaTaM TPYJOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HAQaHHOMY BbIOOpY HWHAMBHAYaIbHOH TpaeKkTOpuu oOpa3oBaHusi, Oyayuien
npodeccud M peanu3auud COOCTBEHHBIX H3HEHHBIX IUITAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHMH, HHTEPECOB U NMOTPeOHOCTEH 0011eCcTBa;

6) 3K0JI0rH4ecKOro BOCIIHTAHHA:

9KOJIOTMYECKH 11€J1eCO00pa3HOro OTHOLUEHHS K PUPOAE, KaK HCTOYHHUKY CYIECTBOBAHUSI XHU3HH HA
3emie;

TIOHMMaHHUS TIN00aJIbHOTO XapakTepa JKOJOTMYECKHUX TMpobieM, BIHMSHUS IKOHOMHYECKHX
MIPOLIECCOB Ha COCTOSIHUE MPUPOIHON M COLIHAIbHON Cpebl;

OCO3HAaHUSA HEOOXOJMMOCTH HCIOJIB30BAHUS JOCTHXKEHMH XHMHUH JUIS PpEUICEHHS BOIPOCOB
PALIMOHAIIBHOIO PHPOJIOTIONB30BAHHUS;

AKTUBHOTO HENpPHUATHS ACHCTBUH, NMPUHOCALIMX BpPEl OKpYXKarolled MPHUpPOJHOW Cpene, YMEHHS
IPOTHO3HPOBATh HEOJAroNnpHATHBIE SKOJIOTHYECKHE MOCHEICTBHS IpEeANPUHUMAEMBIX ACHCTBUH H
IIpeloTBpaIliaTh UX;

HAJTHYHS PA3BUTOrO 3KOJOHYECKOTrO MBIILIEHHS, SKOJIOTHYECKOH KYJBTYPhI, ONBITA AEATEIbHOCTH
9KOJIOTUYECKOM  HampaBl€HHOCTH, YMEHMS  pYKOBOACTBOBaThCS HMMH B  [IO3HABaTEJIBHOM,
KOMMYHMKaTHUBHOH ¥ COLIMANTBHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO MIPOTHBOCTOSITh HAEOJIOTHH
xemodobuu;

7) UEHHOCTH HAYYHOI O MO3HAHHS:

c(OpMHUPOBaHHOCTH MUPOBO33PEHHS, COOTBETCTBYOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH
¥ OOIIECTBEHHOM NPaKTHKH;

TIOHUMAaHHUA CieHH(PUKH XUMHH KaK HayKH, OCO3HaHHS €€ poyid B GOPMHPOBAHUH PAllHOHAIBHOTO
HAy4YHOI'0 MBIIJIEHHS, CO3NAHMH LIEJIOCTHOrO MPEACTABICHHUS 00 OKpYXarOIIEM MHUpPE KaK O €AWHCTBE
[IPMPOABI M 4YEJIOBEKAa, B MO3HAHHUM INPUPOIHBIX 3aKOHOMEPHOCTEH M pEUIEHHH NpoOjeM COXPaHEHHS
IIPHPOHOTO PaBHOBECHS;

ybexxa€HHocTH B 0c000OH 3HAYMMOCTH XHUMMHM JUIsl COBPEMEHHOW LHMBHIM3alMH: B €€
FYMAaHUCTHYECKOH HAIpaBJ€HHOCTH M BaXXHOH POJIM B CO3JaHMH HOBOM 0a3bl MaTepUanbHOM KyJBTYpBI,
pelIeHHH II00anbHBIX MPOoOIeM YCTOHYMBOTO pa3BUTUS YEJOBEYECTBA — CHIPHEBOW, SHEPrETHUECKOH,
NIUIIEBON U 3KOJIOTHYECKOH 0€30MacHOCTH, B Pa3BUTHU MEAMLIUHBI, OOECTIEUEHHUH YCIOBHHl YCMEUHOro
TPYZJa U 3KOJIOTMYECKHU KOM(POPTHOM XXH3HH KaXAOro 4ieHa 0011ecTBa;

€CTECTBEHHO-HAyYHOH I'PAMOTHOCTH: IIOHUMAaHHs CYyIIHOCTH METOAOB MO3HAHMS, UCTIONB3YEMBIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH MCIMOJb30BaTh MOJy4YaeMble 3HAHUS U1 aHanu3a U OOBACHEHHUS
SIBJICHUH OKpY’KaloOLUEro MHpa M INPOUCXOAALIMX B HEM HM3MEHEHHWH, yMEHHs JeiaTh 000CHOBaHHBIE
3aKJIIOYEHUS] HAa OCHOBE HAay4HBIX ()aKTOB M HUMEIOIIMXCS NAHHBIX C LIEJBIO NOJMYYEHHUS AOCTOBEPHBIX
BBIBOJIOB;

CTIIOCOOHOCTH CaMOCTOSAITENBHO HCIMOB30BaTh XMMHUYECKHE 3HAHHMS [yl peuleHHs mnpobiaem B
peaIbHBIX XH3HEHHBIX CUTYaLHsIX;

UHTEpeca K MTO3HAHHIO U UCCIIEIOBATENbCKOM AEATENBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENpPEPHIBHOMY 0Opa3z0oBaHHIO U caMOOOpPa30BaHHIO, K aKTHBHOMY
IIOJTyYEHHUIO HOBBIX 3HAHHUH 110 XUMHH B COOTBETCTBUH C )XHU3HEHHBIMH IIOTPEOHOCTAMHU;

MHTepeca K 0COOEHHOCTSIM TPyJa B pa3IHYHEBIX chepax IpodheCCHOHATBLHON eI TeTbHOCTH.
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METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIE PE3yJbTaThl OCBOEHHMS YdeOHOro mpeamera «XHMHUS» Ha YPOBHE CpEIHEro
ob1iero o6pa3oBaHHUs BKIIIOUYAIOT:

3HAuUUMBbIE Uit  (OPMHPOBAHUS  MHUPOBO33peHHUs  OOyyalolUXcd  MEXIUCLHUIUTMHAPHBIE
(MexrpeaMeTHbIE) OOIIEHAYYHBIE TOHATHS, OTPAXAIOUIME LEJOCTHOCTh HAY4YHOH KapTHHBI MHpa H
cnenupHuKy METOAOB MO3HAHUS, UCTIOIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELLIECTBO, IHEPIHs,
SBJICHHE, TIPOLECC, CHCTEMa, HAy4yHbIA (aKT, OPUHLMI, THIOTE3a, 3aKOHOMEPHOCTBb, 3aKOH, TEOpHS,
UCClleIOBaHKE, HAOMIOAEHHE, UBMEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaIbHBlE YueOHble JeHCTBUS (IIO3HABaTENbHBIE, KOMMYHUKATHBHBIE, PETYJISTHBHBIE),
ofecneunBaoliie (GOpMHUPOBaHHE (YHKUMOHAIBHOH TIPaMOTHOCTH M COLIMAJIBHOH KOMIIETEHLHH
obyyarouuxcs;

CMIOCOOHOCTH 00YYarOIUXCS HCIIOB30BATh OCBOEHHBIE MEXAUCLIUIIIMHAPHBIE, MUPOBO33PEHYECKHE
3HaAHHMA H YHUBepCcalibHble y4eOHbIe IeHCTBUS B TO3HABATENbHON M COLMAIBHOM NTPaKTHKE.

MertanpeaMeTHble  pe3yibTaThl  OTPAXalOT  OBJIAlEHHE  YHUBEPCAIBHBIMH  y4E€OHBIMH
MO3HaBaTeJIbHBIMH, KOMMYHHUKAaTHBHBIMH U PETYJISTUBHBIMU AE€HCTBUSMHU.

OgnajeHHe yHUBEPCAJIbHLIMH Y4eOHLIMH MO3HABATEIbHLIMH JE€HCTBUSMH:

1) 6a3zoBble JIOTHYECKHE AeHiCTBUA:

CaMOCTOSITENBHO (HOPMYIMPOBAThH U aKTyaJIM3HPOBATH NMPoOJIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIpE/ICIATh LIENd AEATEIHHOCTH, 3a/laBas MapaMeTpbl U KPUTEPHUH UX NOCTHIKEHHUS, COOTHOCHTH
pe3yJIbTaThl AESTENEHOCTH C IIOCTABJICHHBIMH LIEJIIMH;

HCII0JIb30BaTh MPHU OCBOCHUY 3HAHUHM MPUEMBI JIOTHYECKOTO MBILLICHHUS — BBIAENSATH XapaKTepHbIE
NIPU3HAKU TOHATHH M YCTAaHABIMBATh UX B3aMMOCBSA3b, UCIIONB30BATh COOTBETCTBYIOIIME MOHATUS AJS
OOBSCHEHHS OTIENBHBIX (PAKTOB U SIBJICHHI,

BBIOMpATh OCHOBAHHUS U KPUTEPHH IS Knaccmpm(aunn BEUIECTB U XUMUYECKUX PEaKIUii;

yCTaHaBJIHBATh MPUYMHHO-CJIEJCTBEHHBIE CBSI3H MEXYy U3YUYaeMbIMH SIBJICHUSMH;

CTPOUTBH JIOTHYECKHE pACCYXIEHHS (HHIYKTUBHBIE, NEAYKTHBHBIC, [0 aHAJIOTWH), BBIABIATH
3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PpACCMATPUBAEMBIX SBJEHHSAX, (OPMYJIMPOBATH BBIBOABI U
3aK/TIOYEHHUS;

NPUMEHATH B TMpoliecce MO3HAHMS, UCIONb3yeMble B XUMUKU CHUMBOJIMYECKUE (3HAKOBBIE) MOJIENH,
npeoOpa3oBHIBAaTh MOJEJBHBIE INPEACTABICHUS — XUMHUYECKHH 3HAaK (CHMBOJ) 3JIEMEHTAa, XMMHMUECKas
¢dbopMya, ypaBHEHHE XMMHUECKOH peaklH — [PH pelieHHH YUeOHBIX M03HABATENbHbBIX U MPAaKTHYECKHX
3a/1a4, NPUMEHATh Ha3BaHHBIE MOJEJBHBIE MPEICTABICHHS IS BBIABICHHS] XapaKTEPHBIX TPU3HAKOB
U3y4aeMBbIX BELIECTB U XMMHUYECKUX peaKLui. .

2) 6a3oBbIe HCCIEA0BaTENbCKHE AeficTBHA:

BJIaZieTh OCHOBAMU METOLOB HAy4HOTO [TO3HAHUS BEILECTB U XUMHUUECKUX PEaKLIMiH;

GopMyIMpoBaTh LI€JH U 3aJa4d HCCAEAOBaHUS, HCMOJB30BATh MOCTABJICHHBIE H CAMOCTOATENBHO
copMyIMpOBaHHEIE BOMPOCHl B KauyeCTBe HHCTPYMEHTA IIO3HAHHUS M OCHOBBI AN (HOpMHPOBaHHS
THIIOTE3BI 110 IPOBEPKE MPaBHIIBHOCTH BBICKA3bIBAEMbIX CYXXIACHHIH;

" BJIaJIETh HaBBIKAMH CaMOCTOSITENILHOTO TUIAHUPOBAHUS U MPOBEACHHUS YYEHHUECKUX 3KCIIEPUMEHTOB,
COBEpIIEHCTBOBAaTh YMEHHUs HabMOAaTh 3a XOAOM IIPOLIECCa, CAMOCTOATENBHO IMPOrHO3HPOBATh €r0
pe3yibTar, (GopMyJupoBaTh O0000IIEHHS W BBIBOABI OTHOCHTEIBHO [JIOCTOBEPHOCTH pPE3YJIBTATOB
HCCIEIOBAHHUA, COCTABIATh 0OOCHOBAaHHBIN OTYET O NMpOJesIaHHOH padoTe;

npuoOpeTaTh OMBIT YYEHHYECKOH MCCIeNOBaTENbCKONH M NMPOEKTHOH AEATENIBHOCTH, IMPOABISTH
CIIOCOOHOCThP U TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB DEIUEHHUs IPaKTHYECKHX 3anad,
IPUMEHEHHUIO Pa3IMYHBIX METOJIOB [TO3HAHHUA.

3) paborta ¢ uHpopMaLHei:

OpPMEHTHPOBAThCA B pa3jIMUHBIX HCTOYHHKAX HHGOpMauuM (Hay4HO-TOMYyJAApHas JHTEpaTypa
XMMHYECKOTO COAEpPXaHHs, CIIpaBOYHbIE N0COOMs, pecypchl VIHTepHeTa), aHaIu3upoBaTh HHGOPMAIHIO

11



li

pa3iMyHBIX BHAOB M (GOpPM TNpEACTaBICHUA, KPUTHUYECKH OLICHWBaTh €€ JIOCTOBEPHOCTH U
HETIPOTUBOPEYUBOCTb;

(bOopMyJIHpOBaTh 3aNpOCHl U IPUMEHSTH pa3JIMYHbIE METOABI MPU MOUCKEe U 0TOOpe WHPOpMALHH,
HEOOXOAMMOH IS BBITIONHEHHS y4eOHBIX 3a1a4 ONpeAeNEHHOrO THIIa,

npuobpeTaTh OMNBIT MCMOAB30BaHHA HMHGOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH H
pa3NUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO BBIOMPATh ONTHMANBHYIO GOpMY NpeAcTaBleHUs HHPOopMaluu (cXeMbl, rpadukH,
JuarpaMMBsl, TabMUIbl, PUCYHKH U IpYTHE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B Ka4eCTBE CPEACTBA IpU paboTe ¢ XMMHYECKOH HHpOpMalHei:
NPUMEHATh MEXIpeAMETHble ((U3MYeCKHMEe M MaTeMaTH4YeCKHe) 3HaKM M CHMBOJIBL, (OpMYIIb,
ab0OpeBHaTypbl, HOMEHKIIATYpY;

MCII0JIB30BaTh U Npeobpa3oBbIBATH 3HAKOBO-CUMBOJIHYECKHE CPEICTBA HATTIAAHOCTH.

OBJjageHne yHHBepcaibHbIMH KOMMYHHKATHBHBIMH J1efiCTBHSIMH:

3ajaBaTh BOMPOCHI MO CyLIECTBY OOCYy>XJaeMoil TeMbl B XOA€ AMaiora HW/WIH IHCKYCCHH,
BBICKa3bIBaTh HJEH, (GOPMYIHPOBATH CBOU IPEAJIONKEHHUS OTHOCHTEBHO BBIMOJHEHHS IPEIONKEHHOM
3aj1auy;

BBICTYNaTb C IPE3EHTallMed pe3yJbTaTOB I103HABATENIBHOM  JIEATESIBHOCTH, IIOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHKaMH IpPH BBIMOJHEHHH XHMHUYECKOTO 3KCIIEpUMEHTA,
IIPAKTHYECKOH paboThl MO HCCIIENOBAaHUIO CBOMCTB H3Y4YaeMbIX BEIIECTB, peajiu3allui YYeOHOro MpoeKTa
1 GOpMYITHMPOBATH BBHIBOAKI 110 pe3yJibTaTaM NPOBENEHHBIX HCCIEI0BAHHM MYyTEM COrIAaCOBAHHS MO3MIIHIA
B X0/1¢ 00cyxaeHus H 0OMEeHa MHEHHAMH.

OgnageHHne yHHBepCaJLHBIMHU PEryJIATUBHBIMM J€HCTBUIAMH:

CaMOCTOSITENILHO TJIaHUPOBAaTh U OCYLIECTBIISTH CBOKO MMO3HABATENBHYIO AESATEIBHOCTD, ONpeNesis
e€ 1eNy ¥ 3a/1a4M, KOHTPOJIMPOBATh U 110 MEpe HEOOXOAUMOCTH KOPPEKTHPOBATE NPE/IaraéMblii aJITOPUTM
JEACTBUH NPH BHINOJIHEHUH y4eOHBIX M HCCIENOBATENbCKUX 3ajay, BHIOUpaTh Haubomnee 3QPeKTHBHBIM
CHOCO0 UX pEIIEHHS C YUETOM NOJTy4YeHHS] HOBBIX 3HAHUH O BEIECTBAX U XUMHUYECKUX PEAKIIUSX;

OCYIIECTBIISITH CAMOKOHTPONb CBOEH IEeATENHHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOLIEHKH.

INPEIMETHBIE PE3YJIbTATDI
10 KJIACC

IIpenmeTHBIe pe3ynbTaThl OCBOEHUS Kypca « OpraHudeckas XUMHUs» OTPaXKaroT:
~ cOpMHPOBAHHOCTH NPEACTABIEHHH O XMMHYECKOH COCTABIAIOLIEH ECTECTBEHHO-HAY YHOM KapTHHEI
MHDAa, POJIM XMMHUH B MI03HAHHH SIBJICHHH NMPUPOB!, B GOPMHPOBAHUN MBIUUICHUS U KYJBTYPBI IHYHOCTH,
€€ (QyHKIMOHAIBHOH MPaMOTHOCTH, HEOOXOIUMOM JUIS pelIeHHs] NMPaKTUYECKHUX 3aJau U 3KOJIOTHYECKH
060CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3[I0POBBIO H IIPUPOIHOM CpelE;

BJIQJICHHE CUCTEMOH XHMMHMUYECKHX 3HAHHUH, KOTOpas BKJIOYAET: OCHOBOIMOJATalolIUE MOHATHS
(XuMHUeCKHH  3JIEMEHT, aToM, OJJIeKTpOHHas  o0oJiouka aToMa, MOJIEKYJia, BaJ€HTHOCTS,
3NEKTPOOTPHLIATENBHOCTh, XMMHUUYECKAs! CBA3b, CTPYKTypHas (opmyna (pa3BEpHyTass U COKpalLEHHas),
MOJIb, MOJIIpHas Macca, MOJISPHBIH OOBEM, yIiaepoaHBIA ckeneT, (GyHKUHOHANbHAS TPYyNIa, pagudKal,
HU30MepHsi, U30MEPBI, TOMOJIOTHYECKHH DS, NOMOJIOTH, YIJIEBOLOPOABl, KUCIOPOA U a30TCOACpXKallue
COEIMHEHHS, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHHS); TEOPUHU H
3aKOHBI (TEOpHs CTPOEHHUS OpraHu4ecKHX BelecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUs MacChl BELIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHMHMHM; MHPOBO33PEHYECKHE 3HAHMS, JIeXKallHe B OCHOBE
NMOHUMAaHHs MPUYMHHOCTH M CHCTEMHOCTH XHMHYECKHX SBJIEHHH, (aKTOJIOrHYecCKHe CBEIEHHS O
CBOMCTBaX, COCTaBe, NMOJy4EHHUH M OE€30NaCHOM MCIIONBb30BAaHUH BAXKHEHIIMX OPraHHYECKHX BELIECTB B
OBITY ¥ MPAKTHUYECKOMH AEATENILHOCTH YeJIOBEKa,
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cOPMHPOBAHHOCTh YMEHHWH BBIABJISATH XapaKTEpHblE NpPHU3HAKH TOHATHH, YCTaHaBIMBATH HX
B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS NpPH OMNUCAHHUM COCTaBa, CTPOEHHUS H
NIpEeBpaIllCHU OpPraHUYECKUX COEAUHEHHUH;

COpPMHUPOBAaHHOCTh YMEHHH HCIIONb30BaTh XUMHYECKYIO CHMBOJIMKY [UIS  COCTaBJICHHSA
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHOH) (QOpMyJ OpraHHYECKUX BEILECTB H
ypaBHEHHH XHMHMYECKMX pEaKUWH, W3rOTaBAMBATh MOJENM MOJIEKYJ OPraHHYECKHX BEIIECTB U
WJUTIOCTPALIMK UX XMMHYECKOT0 M MPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OpPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBAThH MPUHAIJIEHHOCTh H3YUEHHBIX OPraHUYECKUX BEIIECTB
110 X COCTaBY M CTPOEHHIO K ONPEAENEHHOMY KiaccCy/rpyIiie COequHEHHMH (yrIeBOAOPOIbI, KHCIOPOA U
a30TCOAEpXKallUe COEAUHEHHS, BBHICOKOMOJICKYJISIPHBIE COEIMHEHHUs), JaBaTb KM Ha3BaHUA IO
cucrematuueckoit HomeHkinarype (IUPAC), a taxke npuBOAMTH TPUBHAIBHBIE HA3BaHUS OTHENBHBIX
OpraHMYeCKHX BeIECTB (JTHJEH, TPOIMHIEeH, aleTUNEH, OTWJICHIJIMKONb, TJIHLEpHH, ¢eHo,
dbopManpaeru, aueTalbIerdi, MypaBbHHAs KHUCJIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCJIOTa,
CT€apHHOBAas KHCJIOTA, [II0K03a, PpyKTO3a, Kpaxmail, UeJIToN03a, NIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS ONpPEAENIATh BUJBl XMMHUYECKOHN CBSI3U B OPraHU4YECKHX COCIUHEHHUAX
(onMHapHBIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS NIPUMEHSTD IOJIOXKEHUS TEOPHUH CTPOEHHUS OPraHMYeCKHUX BEILECTB A.
M. BytnepoBa mns OOBACHEHHS 3aBUCHMOCTH CBOHCTB BEIIECTB OT WX COCTaBa M CTPOCHHS; 3aKOH
COXPaHEHHs MacChl BELIECTB;

chOpMHPOBAHHOCTh YMEHH# XapaKTepH30BaTh COCTaB, CTPOCHHE, (H3UYECKHE H XHMHYECKHE
CBOMCTBA THITHYHBIX NMPEACTABUTENEH pa3IMYHbBIX KJIACCOB OPraHH4YeCKHX BELIeCTB (METaH, 3TaH, 3TUJIEH,
NPOMKIIEeH, aleTuneH, OytaaueH-1,3, mMetunbyranueH-1,3, 6eH30n, METaHOJ, 3TAHOJ, ITHJIEHIJIUKOJb,
IJTHHEPHH, (EHOJ, alleTaTbAErHa, MypaBbHHAs U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmall, LeJlIono3a,
AMHHOYKCYCHasi KHCJIOTa), HJUIIOCTPHPOBAaTh TE€HETHYECKYIO CBSA3b MEXIY HHMH YDaBHEHHSIMH
COOTBETCTBYIOLMX XHMHYECKHX PEaKIHii C HCIOIb30BAHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTE YMEHHS XapaKTEpPU30BaTh MCTOYHHKH YIJIEBOAOPOAHOTrO CHIphs (HEDTH,
NPUPOIHBIH Tra3, yrojip), CHocobbl UX 1epepabOTKM W MNPAKTHUYECKOE IPUMEHEHHE IPOAYKTOB
nepepaboTku;

cpOPMHPOBAaHHOCTh YMEHHW#l TPOBONUTH BHIYHCIEHHS [0 XUMHUYECKMM YpaBHEHHMSM (Macchl,
00BEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA HJIM TPOJYKTa peaklHMH MO HM3BECTHBIM Macce, 00BEMYy,
KOJIHYECTBY OJHOTO U3 UCXOJHBIX BELIECTB HJIU MPOIYKTOB PEAKLIUH);

c(OpMHPOBAHHOCTh YMEHHUH BAAAETh CHCTEMOI 3HaHUI 00 OCHOBHBIX METOIaX HAyYHOT'O ITO3HAHHH,
UCTIONB3YEMBIX B XMMHH IMPH H3YYEHHH BELIECTB W XMMHYECKUX SIBJICHHH (HaOmoAeHHE, U3MEPEHHE,
JKCIIEPUMEHT, MOAETUPOBAHHUE), UCIIOJIF30BATh CUCTEMHBIE XUMHYECKHE 3HAHHS IS IPUHATHUS PELUEHHH
B KOHKPETHBIX XXM3HEHHBIX CHTYal[UsX, CBI3aHHBIX C BELIECTBAMH M UX IPUMEHEHUEM;

cOPpMHPOBaHHOCTE YMEHHMH CcOOMIONATh TpaBHUja TMOJB30BAaHMS XHMMHYECKOH Mocydod H
nabopaTopHbIM 000pYJOBaHMEM, a TaKXe€ MpaBHiia OOpallleHus C BEUIECTBAMU B COOTBETCTBHHM C
HHCTPYKIMSMH MO BHINOJTHEHHIO TaO0OPaTOPHBIX XMMHYECKHX OIIBITOB;

cOpMHPOBAHHOCTH YMEHH MJIAHUPOBATH U BBINIOJHATE XHMHUYECKUH 3KCIIEPUMEHT (IIPEBPALLECHHUS
OpPraHHYECKHUX BELUECTB MPH HAarpeBaHUH, MOJyUEHHE ITHIICHA U U3yUYEHHUE €ro CBOMCTB, KAYECTBEHHBIE
peaKkuiyd OpraHMYEeCKHX BEUIECTB, JAE€HATypalus OEJKOB IPH HAarpeBaHWH, LIBETHHIE peaKkLHMH OENKOB) B
COOTBETCTBHH C ITPaBHJIAMH TEXHHKH O€30MacHOCTH IpH OOpalleHHH C BELECTBAMH M J1abopaTOpHBIM
000pyIOBaHHEM, MPEACTABIATh Pe3ybTaThl XHMHUYECKOTO IKCNIEPUMEHTa B (OpME 3allMCH ypaBHEHHUH
COOTBETCTBYIOILKX peakUuii H GOpMyIHPOBaTH BBIBOABI HA OCHOBE 3THUX PE3YJIbTATOB;

cpOPMHPOBAHHOCTh YMEHH KPUTHYECKH aHATTM3UPOBATH XMMUYECKYI0 HHPOPMALIHIO, OTy4aeMyIO
U3 pasHbIX HCTOYHUKOB (CpeacTBa MaccoBoi mHpopMauuu, HTepHET n Apyrux);

cpopMHUPOBaHHOCTh YMEHUI COOMIONATh MpPaBHJIA 3KOJOTHYECKH LIeNeco0Opa3sHOro NMOBEJEHUS B
OBITY U TPYHOBOH AEATENILHOCTH B LIEJISIX COXPaHEHHUS CBOEro 3J0POBbS M OKPYXKaroLleH NMPHPOAHON
Cpelbl, OCO3HABAaTh ONACHOCTh BO3ICHCTBUS Ha JKUBbIE OPraHU3MBl OIpPEAECNEHHBIX OPraHMYECKHX
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BellecTB, NMoHuMMas cMbica mokasarens [1JIK, nosicHITh Ha mnpuMepax cHnocoObl YMEHBLUCHHS H
NpeAOTBPAlICHUs HX BPEAHOTO BO3ACHCTBUS Ha OPTaHU3M YEJIOBEKa;

Ui 00YYaKIUXCs C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU 37I0POBbS: YMEHHE NPUMEHATH 3HaHHs 00
OCHOBHBIX JIOCTYIIHBIX METO/aX MMO3HAHUS BEILECTB U XUMHUYECKUX SABJICHUH;

JUISL CJIETIBIX M CTa00BUAAIIUX 00YYAIOIUXCSA: YMEHHUE HCIIONIB30BATh Pelbe(HO-TOUEUHYIO CHCTEMY
ob6o3Hauenuit JI. bpaitns mis 3anucu XuMudeckux Gopmyii.

11 KNIACC

[IpenmeTHbiE pe3ynbTaThl OCBOCHUS Kypca «O01uas 1 HeopraHu4eckasi XHMHsD» OTPaXaroT:

COpPMHPOBAHHOCTh [MPEACTABICHUH: O XHMHMYECKOM COCTABISIOLIEH €eCTECTBEHHO-HAY4YHOH
KapTHHBI MHpa, POJIK XUMHH B [MO3HAHWUH ABJICHHH NPHPOABI, B HOPMHUPOBAHUU MBILUIEHHS U KYyJIBTYPbI
JINYHOCTH, €& (YHKUMOHANBHOM PAMOTHOCTH, HEOOXOMMMON i PElICHHs NpPAaKTHYECKHX 3aad M
9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOLIEHHUS K CBOEMY 3[JOPOBBIO U NPUPOJHOM CpENE;

BJIAJICHHE CHCTEMOW XMMHYECKHUX 3HAHHUH, KOTOpas BKJIIOYACT: OCHOBOIOJIArarOLIME IOHSTHS
(XMMHYECKH DJIEMEHT, aTOM, H30TOIl, S-, P-, d- NMEKTPOHHBIE OpPOUTANIM AaTOMOB, HOH, MOJIEKYTa, MOJIb,
MOJIAPHBIA 00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENHHOCTh, CTENEHb OKHCICHHS, XUMHYECKass CBS3b
(KoBaJIeHTHAs, HOHHAs, METAJIHUecKas, BOJAOPOAHAs), KPUCTAUINYECKAs PEMETKA, THIIBI XUMHUYECKHX
peaKkmuid, pacTBOp, JJIEKTPOJUTHI, HEIJEKTPOIMTHI, SJCKTPOIUTHYECKAs IUCCOUHALHUS, OKHCIHMTE]b,
BOCCTAHOBHUTEND, CKOPOCThH XMMHUYECKON peaKkluy, XHMHYECKOE PAaBHOBECHE); TEOPHH M 3aKOHBI (TEOPHUS
3NEKTPONTMTHYECKOM TUCCOILMALUH, iepruoaryeckuii 3akoH JI. . MeHnzeneepa, 3aKkOH COXpaHEHHUS MacChI
BEINECTB, 3aKOH COXPAHEHMS W MPEBPALICHHS SHEPTHM NMPH XUMHYECKHUX PEAKLHUAX), 3aKOHOMEPHOCTH,
CHMMBOJIMYECKHH A3BIK XUMUHU, MUPOBO33PEHUYECKHE 3HAHHUS, JIEXKAILUE B OCHOBE ITIOHUMAaHHUs IIPUUMHHOCTH
¥ CHCTEMHOCTH XHMHUYECKHX SBJICHUH, (PaKTOJIOTHYECKHE CBEJICHHS O CBOMCTBAX, COCTABE, MOJNYYECHHH H
0€30I1aCHOM HCIIOJIb30BAHHH BaXXHEHIIIMX HEOPraHWYECKHUX BEIIECTB B OBITY M IPaKTHYECKOM
JEATENBHOCTH YEIIOBEKA;

cOPMHUPOBAHHOCTh YMEHHH BBISBJIATh XapakTCpHbIC IPU3HAKK IIOHATHH, YCTaHABIUBATh MX
B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIINE NOHATHS TIPU ONUCAHMHM HEOPTaHUYECKHX BEIIECTB H HX
IIPEBPALLEHHH;

chOpMHPOBAHHOCTh YMEHHH HCIOJB30BaTh XHMHYECKYIO CHMBOJIMKY AJIS COCTaBJIEHHUs (Hopmyst
BELIECTB ¥ YPAaBHEHUH XUMHYECKHX peakiuii, cucreMatnueckyto HomeHkatypy (IUPAC) u TpuBuaibHbIE
Ha3BaHHs OTAEJBHBIX HEOPraHWYECKUX BellecTB (YrapHbIM ras, yrj€KHCIBIA ra3, aMMHakK, raméHas
H3BECTh, HETalIEHAs U3BECTh, IUTHEBAS COJA, TUPUT U IpYyTHE);

c(OPMHPOBAHHOCTP YMEHUH ONpEAENsTh BAJEHTHOCTb M CTENEHbh OKHUCJIEHHS XMMHYECKHX
3JIEMEHTOB B COEJMHEHHUSAX pPa3HYHOrO COCTaBa, BHUI XHMHUYECKOH CBS3U (KOBAIECHTHas, HMOHHas,
METaJ/UTH4YeCcKas, BOJOPOJHAS) B COCAMHEHHUAX, THII KPUCTANIMYECKOH PEIIETKH KOHKPETHOIO BEIIECTBA
(aTroMHas, MOJIEKYyJIspHAsi, MOHHAs, METAUIMYeCKas), XapakTep Cpeasl B BOAHBIX pPacTBOpax
HEOPraHWYECKUX COCMHEHHH;

cOpMHPOBAHHOCTh YMEHHH yCTaHaBNMBATh MPHUHAMIEXKHOCTh HEOPraHMYECKHUX BELIECTB MO HX
COCTaBY K OIpPENENIEHHOMY KJacCy/rpynie COSIMHEHHH (IIPOCThIE BELIECTBA — METALIBI M HEMETAIUIBI,
OKCH/IbI, OCHOBaHHS, KUCTIOTHI, aM(pOTEpHbIE THAPOKCHIBI, COJIH); '

chOpMHpPOBaHHOCTh YMEHHH pacKpbIBaTh CMBICH nepuoaudeckoro 3axkoHa JI. M. Menneneesa u
JIEMOHCTPHPOBATh €r0 CHCTEMAaTH3UPYIOLLYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (PyHKLIUM;

cOPMHPOBAHHOCTP YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB XHMHYECKHX
sneMeHToB 1-4 nepuonos Ilepuomuueckoit cucTeMbl Xumudeckux anemeHtoB [|. M. Menneneesa,
UCIIOJB3Ysl MOHATHS «S-, p-, d-3MEKTPOHHBIE OpPOHMTAIM», «IHEPIreTHUYECKHE YPOBHM», OOBACHSATH
3aKOHOMEPHOCTH U3MEHEHHsI CBOHCTB XUMHUYECKUX 3JIEMEHTOB U UX COEAMHEHHH 110 TIEPHO/IaM U IpyInam
[Meproanyeckoii cucteMbl Xumuueckux anemMeHnToB Jl. . Menneneena;
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c(OpMHPOBAHHOCTE YMEHHI XapakTepH3oBaTh (OMHCHIBaTH) OOIIME XHMHYECKHE CBOMCTBa
HEOPraHWYECKMX BELIECTB Pa3MUHBIX KJIACCOB, IMOATBEPXKAATh CYIIECTBOBAHHE TICHETHYECKOH CBA3M
MEXIy HEOPraHUYECKUMH BELIECTBAMHU C ITOMOIIBIO YPAaBHEHHH COOTBETCTBYIOLLUX XUMHUYECKHX PEAKIIUH;

cOpMHPOBAHHOCTH YMEHHUS KJIaCCHOUUMPOBATH XUMHUYECKHE PEAKIMH T10 Pa3IMYHbIM IIPU3HaKaM
(UuCcly M COCTaBy pearupylolIMX BEIIECTB, TEIUIOBOMY 3(dekTy peakluu, U3MEHEHHIO CTeneHeH
OKHCIIEHHS DJIEMEHTOB, 00PaTUMOCTH pEAKIIMHU, YYaCTHIO KaTaau3aTopa);

cOPMHUPOBAHHOCTh YMEHHI COCTaBISATH YPAaBHEHHS pPEaKUWi pa3aMuHBIX THIIOB, IIOJIHBIE H
COKpaUIEHHbIE ypaBHEHHS peaKiii HOHHOrOo OOMEHa, YUMTHIBAs YCIIOBUS, IPH KOTOPBIX 3TH PEAKIIMH HAYT
JI0 KOHLIa;

cOPMHPOBAHHOCTh YMEHHH IPOBOMUTH PpEaKIHH, IOATBEPXKIAIOIME KAuyeCTBEHHBIH COCTaB
Pa3JIMYHBIX HEOPraHMYECKUX BEILECTB, PACTIO3HABATH ONBITHBHIM Iy TEM HOHBI, IIPUCY TCTBYIOLIME B BOJHBIX
pacTBOpax HEOPraHMUYECKUX BEIECTB;

cOPMHPOBAHHOCTh YMEHHH pacKpbiBaTh CYUIHOCTh OKHUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIMH
IIOCPENCTBOM COCTaBJICHHS 3JIEKTPOHHOT0 OajlaHca 9THUX peakiHii;

chOPMHPOBAHHOCTh YMEHHH OOBSACHATH 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOH pEaKkLHMH OT
Pa3IUYHBIX (HaKTOPOB;, XapakTep CMEIIEHHS XMMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT BHELIHETO
Bo3aeictus (npunuun Jie lllarense);

cOPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh XHMHUYECKHE IPOLECCH], JIEXallue B OCHOBE
IPOMBILIIEHHOTO MTOJIyYEHHs CEPHO#M KHCIIOTHI, aMMHaKa, a Takxke cOpMHPOBAaHHOCTH NPEACTaBIEHUH 00
OOIIMX HAYYHBIX MPUHIUIIAX H SKOJIOTHYECKUX MTpobiieMax XMMUYECKOro NPOU3BOICTBA;

cOPMHPOBAHHOCTH YMEHMH IPOBOJIMTH BEIYMCIIEHHS C HCTIONB30BAHHEM TIOHSTHS «MACCcOBas OJIs
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOLICHUH ra30B NPH XUMHYECKUX PEaKILHAX, MacChl BEILECTBA HIIH
00BbéMa ra3oB MO W3BECTHOMY KOJIMYECTBY BEIIECTBa, Macce UM 0O0BEMY OAHOTO M3 y4acTBYHOIIMX B
peakiMi BEHIECTB, TEIUIOBOro 3¢¢dexra peaklUH Ha OCHOBE 3aKOHOB COXPAHEHHMs MAacChl BEIIECTB,
NpeBpalleHUs H COXPAHEHHUS SHEPIHH;

cOpMHpPOBAaHHOCTh YMEHHH COONIOAAaTh TMIpaBUIa TIOJB30BAaHHS XHMHMYECKOH TNOCYHOH H
nabopatopHsiM 00OpYIOBaHHEM, a TaKKe NpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUH C
HHCTPYKLHSMH T10 BBITIOJHEHHUIO JJAOOPAaTOPHBIX XMMHUYECKHX OIBITOB;

c(hOpMHPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBINOJHATH XUMHYECKUH 3KCIEPUMEHT (pasjloKeHHe
MIEpOKCHJIAa BOJOPO/Ia B IPUCYTCTBHH KaTaJlN3aTOpa, OINPEAEICHUE CPEbl PACTBOPOB BELLECTB C IIOMOIIBIO
YHHBEPCAJILHOr0 HHIMKATOpa, BIUSHHE PA3MYHBIX ()aKTOPOB Ha CKOPOCTb XMMHUYECKOH peakuuH,
peakiHyd HOHHOTO 0OMEHa, KaueCTBEHHBIE PEaKLMK Ha cyibdar-, KapOoHaT- U XJIOPHIA-aHHOHBI, Ha KATHOH
AMMOHHUS, PELlICHHE IKCIIEPUMEHTATIBHBIX 3aa4 o TeMaM «Metauiel» U «HemeTannsm) B COOTBETCTBHH
C MpaBHJIAMH TEXHUKH 0€30IMaCHOCTH NMpU OOpPAICHHH ¢ BEIECTBAaMH U 1a00OpaTOPHBIM 000PYIOBAHUEM,
NPEACTABIATh Pe3YJIbTaThl XHMHUYECKOTO IKCIIEPUMEHTA B (popMe 3allMCH YPAaBHEHHH COOTBETCTBYIOLIMX
peakiuii ¥ GopMyTHpPOBaTH BBIBOJBI HA OCHOBE 3THX PE3YJIBTATOB;

chopMUPOBAHHOCTh YMEHHI KPUTHYECKH AHATH3HPOBATH XUMHUYECKYIO HH()OPMALIUIO, 10Ty YAEMY O
M3 pa3HbIX KCTOYHUKOB (CPEICTBa MacCOBOH KOMMYHHUKAIIMH, IHTEPHET U Ipyrux);

chOpMHPOBAaHHOCTH YMEHHH COOMIONATH MpaBUiIa SKOJOTHYECKH LeNecO0Opa3sHOro NOBEJECHUS B
OBITY M TPYIOBOH AEATENIEHOCTH B LIENSAX COXPaHEHHsI CBOETO 3A0POBBbS M OKPYXAIOLIEH NMPUPOIHOU
Cpelbl, 0CO3HABAaTh OMACHOCTHh BO3AEHCTBHS Ha XKMBBIC OPraHU3MBbl ONpPENEIEHHBIX BELIECTB, MOHUMAs
cMbici nokasarens [T/1K, mosicHATh Ha mpuMepax crnocoObl yMEHBLIECHUS U IPEOTBPALLEHHS HX BPEIHOTO
BO3IEUCTBHS Ha OPraHU3M YEJIOBEKa;

IU1si 00YJAIOIUXCA ¢ OTPAHHYEHHBIMH BO3MOXHOCTSMH 3OPOBBS: YMEHHE NPUMEHSTh 3HAHHS 00
OCHOBHBIX AOCTYIMHBIX METO/IaX MO3HAHUS BEIIECTB U XMMHYECKHX SIBJICHHH;

JUISL CHETIBIX U CNAGOBUAALINX 00yYaIOIMXCS: YMEHHE HCIIONIb30BATh PEBEPHO-TOUESUHYIO CHCTEMY
0603HaueHuit JI. Bpaiins mis 3anucu XuMuyeckux Gopmyi.
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TEMATHYECKOE IINTAHHPOBAHHE

YrieBoasi

10 KJIACC o
H KoanuecTBo uacos )
aHMEHOBaHHe pa3iesioB ' - -
Ne n/m KoHnTpoabh ! JaexkTpoHHble (LM poBbIE
H Tem MpPOrpamMmbi Beero outposibHbie | [IpakTuueckue | JlaboparopHbie p (umdp )
i paGoTnl padoThl OMNbIThbI o0pasoBaTe/IbHbIC peCYpPChI
Paznen 1. Teoperuyeckue 0CHOBbI OPraHHY€CKOM XUMHH _
[Tpeamer opraHHYecKoOi ‘
XUMUU. Teoprs CTPOCHHUSA Tpenaxep "O6nako 3HaHnii". Xumna. 10 knace,
1.1 p P 5 4 2 000 "®u3HKoH J1a6"
OPraHUYECKUX COCTUHECHHI htips://oblakoz.r/
A. M. Bytneposa
Hroro no pasneny 4
Paznen 2. Yriiepoaopoanl ]
IIpenenbHbBIE VIJIEBO BI Tpenaxep "Obnako 3HaHuit". Xumus. 10 knacc,
21 pen y NOPOABI | 2 1 000 "®uzuxon Jlab"
— aJIKaHBbI hitps:/foblakoz ry/
Henpenenbnme Tpenaxep "O6nako 3nanuii". Xumua. 10 kiacce,
2.2 yIJIEBOAOPOABI: AJIKEHBL, 6 1 1 000 "®usnkon Jla6"
htps://oblakoz.ru/
JIKaJUEHB], aJIKHHBI o
' ApOMaTI/I‘IeCKPIe Tpenaxep "Obnako 3Hanui". Xumua. 10 knace,
2.3 2 00O "®u3ukoH Jlab"
YIJji€BOIOPOAbI hitps://oblakoz ru/
HpHpO}IHHe HMCTOYHHMKH Tpenaxep "O6nako 3Hauuit". Xumus. 10 knacc,
2.4 YTJIEBOJOPOAOB U UX 3 1 000 "®u3nxon J1a6"
| https://oblakoz.ru/
nepepaGOTKa htps://oblakoz.ru
Utoro no pazueny o ) 13
Paspnen 3. Kuciiopoacoaepxkauine opraHuueckue CoeAMHeHUsI ,
Tpenaxep "O6nako 3nanuit". Xumua. 10 knacce,
3.1 Cruptel. @enon 3 2 000 "®u3ukon Jac"
i} htps://oblakoz.ru/
Aunboerunsl. Ka H 1 Tpenaxep "O6nako 3Hauuit". Xumus. 10 knacc,
13.2 AcTui pOOHOBBIE 6 1 1 000 "®usukos Jlab"
KMCIOTBL. CII0XKHbIE 3GUPBI hups/ioblakozry
Tpenaxep "O6nako 3nauui". Xumus. 10 knace,
3.3 4 1 1 000 "duzukon Jlabc"

https://oblakoz ru/
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HUrtoro nn

0 paszaeiy

.

13 |

Pazzen 4. Azorcofepkamue opraHuyecKue coeHHEHUs!

4.1

AMUHOKUCIOTEL. Benku.

2

P

Tpenaxep "O6nako 3nauui". Xumus. 10 Kﬁacc,
000 "®usukon Jjlab"
hupsi/foblakoz.ru/

Htoro nn

0 pazzeny

2

Pa3zaen 5. BbIcOKOMoJieKy IsipHble COeHHEHH S

[Tnactmaccel. Kayuyku.

Tpenaxep "Ob6naxo 3nanui". Xumusa. 10 knacc,

5.1 2 000 "dusukoH Jlad"
Bonokua htips://oblakoz.ru/
Uroro no pasneny 2
OBLIEE KOJIMYECTBO HACOB I1O 34 o

[IPOTPAMME
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11 KJIACC

KoanuecTBO 4acoB

HaumenoBaHue pasienoBs JuiekTpoHHbIe (UH(pOBbIE)
Ne ni/m Kourpoabhsie | IlpakTuueckue p
H TeM NpPorpaMmbl Beero JlaGoparTopubie | 00pazoBaTelbHbIE peCypChbl
padoTsl paboThI ‘
OIIBbITHI
Paznen 1. Teoperuueckne 0CHOBbI XHMHH
Ctpoenne aToMOB.
- Tpenaxep "Obnako 3nannii”. Xumus. 11 knacc,
[Tepuoanueckuii 3aKOH U 000 "duzuxon J1a6"
1.1 Ilepuoauyeckas cucrema 3 https://oblakoz.ru
http://school-collection.edu.ru/
XUMHUYECCKHUX IJIEMCHTOB I[
W. MenaeneeBa B
Tpenaxep "O6nako 3Hauuit". Xumus. 11 knacc,
12 CTpOCHPle BCILIECTBA. 4 000 "®du3ukon J1ab"
. MHoro HE B CTB https://oblakoz.ru/
. 06pa3 ¢ Bellle ‘htto://school-collection.edu.ru/
Tpenaxep "O6nako 3nannii". Xumua. 11 kaacc,
: 000 "®uzuxon J1ab"
1.3 XUMHYECKHE PEAKLIUU 9 1 1 2 httos://oblakoz.ru
) http:l/school-co"ectiqn.edu.{u/
Wroro no pasaeny 16
Pa3nen 2. Heopranuyeckas Xumus
\ Tpenaxep "O6naxo 3nannii". Xumus. 11 kiaacc,
000 "duzukoH Jlab"
2.1 Merannbl 6 1 2 bttps://oblakoz.ru
‘http://school-collection.edu.ru/
Tpenaxep "Ob6nako 3Hauuit". Xumua. 1 xknacc,
000 "®uzukon J1a6"
2.2 Hemertamibl 8 1 1 3 httns://oblakoz.ru
‘ 1 http://school-collection.edu.ru/
Htoro no pazneny 14 )
Paznen 3. XuMus H KU3HD ,
Tpenaxep "O6nako 3Hauui". Xumua. 11 knacc,
3.1 X 4 000 "®uzsikon Jla6"
. HUMHA U )KU3HDb https://oblakoz.ru
. . _ http://school-collection.edu.ru/
Hroro no pasaeny ] 4 _
OBUIEE KOJIMYECTBO YACOB I10 34 5 3 7
I[TPOTPAMME
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