MHWHHUCTEPCTBO IMMTPOCBEIEHNAA POCCUMCKOMN ®EJEPALIAA

Munucrepcrso odpazoBanns u Hayku Camapckoii o0JacTu

rocyi1apcTBeHHOe 0K0/XKeTHOe 001e00pa3oBaTe/ibHOE YUpesKIeHue
Camapckoii o0J1acTu cpegHsisi 001eo0pa3oBaTeabHast mKoga Ne 8
ILI.T. AJleKceeBKa ropoackoro okpyra Kunear Camapckoii o6s1actu umenu Bouna-
unrepHannonanucra C.A. Kapunosa
(I'bOY COII Ne 8 n.r.T. AjlekceeBKa r.0. KuneJinb)

PACCMOTPEHO COT'JTACOBAHO YTBEPXIEHO
PykoBoautens MO ectecTBeHHO- 3am. qupekropa o YBP  [Ipuxazom aupexropa
MaTE€MaTUICCKUX HAYK T.A. PagaeBa T'BOY COIII Ne 8
JLA. Tapacosa 31.08.2023r.

[Ipotokon Ne 1 ot
31.08.2023r.

I.T.T. AJjtekceeBka r.0. Kuuens
Ne 325-OJ] ot 31.08.2023r.

°8 n.r.T.
BKa r.0. KnHenp,
gCunbeBa EneHa BuktopoBHa,
0018 _knl@samara.edu.ru
O noanucaHus
0.12 14:26:04+04'00'

PABOYAS IMTPOT'PAMMA
y4eOHOro npeaMera

«Xumus. bazoBbIil ypOBEHB)

st 10 xiacca cpennero oouiero oopasosanus Ha 2023-2024 y4ueOHbIN ro1

Cocrasutens: Ky3nenosa I'.B., yuurens xumun

Kunens 2023




MNOACHUTEJIBHASA 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUs (pelepalibHOl 00pa30BaTEIbHOM MPOrpaMMbI CPETHETrO
obmero oOpazoanusi (POIlI COQO), npencrabieHHbx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom KoHuenmuu mnpemnogaBaHusi yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit @eaepannu, peaan3yromnux OCHOBHbIE
o0Opa3oBaTesibHble IPOrpPaMMBbl, 1 OCHOBHBIX MOJOKEeHUH «CTpaTerud pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®enepannu Ha nepuon 10 2025 rona» (Pacniopsbkenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY OJX0/0B K pa3paboTKe NpOrpaMMbl 10 XUMUH, K ONIPEAEIICHUIO 0011Iel cTpaTeruu
0o0y4YeHHs, BOCHUTAHMs M Pa3BUTHUS OOYYAIOIIMXCS CPEICTBAMHU y4€OHOrO MpeaMeTa «XUMUs»
st 10-11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIEeNTyalnbHbIe nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1IEJIeH, COJEPKaHUs, Pe3yJIbTaTOB O0OyUYEeHUs U TPEOOBAaHUMN K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe o0pa3oBaHWE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIeo0pa3oBaTeabHOU
OpraHM3aIy, SBISIETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepLIAIOIIMM ATallOM peaju3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LEHHOCTEH, PUCYIINX LIETOCTHON CUCTEME XUMUYECKOT0 00pa3oBaHusl. ITU LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIIEH KyIbTYphl YEllOBEKa, a
TaKk)Ke SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3J0POBBIO U MPUPOIHON cpeje.
Peanmusyercs xummueckoe oOpa3oBaHuE OOyYarONIMXCS Ha YPOBHE CPEIHETO0 OOIIETro
o0pa3oBaHUs CpeCTBAMU y4eOHOTo mpeamera «XUMHs», COAepKaHUe U MOCTPOEHHUE KOTOPOTO
ompefieNieHbl B MPOrpaMMe MO XUMHUH C Y4ETOM CHenu(pUKU HAyKd XUMHUH, €€ 3HAuYeHUs B
MO3HAHUK TIPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOIECTBA, a TakXKe ¢ YUETOM OOIIUX Iene U
IPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbBl CpeTHEro oOIero
obpazoBanus B Poccuiickoii @eneparmm.

XUMUs KaK dJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MTPAaeT 0COOYIO POJb B COBPEMEHHOM
[IUBUJIM3AIMH, B CO3/JIaHUM HOBOHM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPOJIBI U YeIoBeKa, KOTopoe GOpMUPYETCSl B XUMUH Ha
OCHOBE TMOHMMAaHHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MHUpPA, OCO3HAHUS B3aUMOCBSI3U

MCKAY CTPOCHUCM BCHICCTB, UX CBOICTBAaMH M BO3MOKHBIMHU 00JIACTSIMH MPUMCHCHUA.



TecHO B3auMOZENCTBYs € IPYTMMH €CTECTBCHHBIMU HAYKAMU, XUMUS CTala HEOTbEMIIEMOU
4acTbI0 MHUPOBOM KYJIBTYpbl, HEOOXOAMMBIM YCIOBUEM YCIIEUIHOTO TPYyJAa U JKU3HU KaXKI0TO
yneHa oOmiectBa. CoBpeMeHHass XUMHS KaK HayKa CO3WJaTelIbHAs, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBieHa Ha pEUIeHHE I[JI00AIbHBIX MPOOJEM yCTOMUMBOIO pPa3BUTHUSA
YeJI0BEYECTBA — ChIPhEBOM, SHEPIreTUUECKON, MUIIEBOM, 3KOJIOTHYECKON 0€3011aCHOCTH U OXPAHBI
3/10pPOBBS.

B coorBercTBHM ¢ 0OOUIMMHM LEISIMH M TNPHHLIUWIAMH CpeIHEro oOmiero ooOpa3oBaHuUs
coaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb N3YUYEHHUS) OPUEHTUPOBAHO
IPEUMYLIECTBEHHO Ha OOLIEKYJIbTYPHYIO HOJTrOTOBKY OOYy4aroIIMXcs, HEOOXOAUMYIO UM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOIDKEHHUS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XUMUsS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
XUMUsA» U «OO011ast 1 HeopraHuyeckasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPbIX
ABJIIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM 110 HEOPTaHUYECKONW XUMUH (C BKJIIOUEHHUEM
3HaHUN U3 001EeN XMMHUH) U OpraHnyeckoil xumunu. PopMHUpoOBaHUE TaHHON CUCTEMBI 3HAHUM IpU
U3y4eHHH IpeaMeTa 00eCcreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3Hsl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa coaepxanus KypcoB — «Opranudeckas Xxumus» u «O01mias ¥ HeopraHudeckas
XUMUS» c(hOpMHUpOBaHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K MU3yYEHHUIO
y4yeOHOro MaTepuasia M OOYyCJIOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUM Ha
ONpEACIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEILECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHMUYECKON TEOPHHU CTPOEHMSI OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX MPEJICTaBICHUNA O CTPOCHUH BEIIECTB.
Ceenenus 00 m3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B Pa3BUTUU — OT YIJIEBOJOPOJOB 0
CJIO)KHBIX OMOJIOTHUECKH AaKTHUBHBIX COEIMHEHHMHA. B Kypce opraHmdeckoil XUMHHM MOJIY4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOrO OOIIero o0pa3oBaHUs MepBOHAYaJIbHBIE
MPEJICTABICHNUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOEHHUS, O XUMUUECKON pPEaKIINH.

[Ton HOBBIM yriOM 3peHus B mpeamere «XHUMHs» 0a30BOT0 ypOBHS paccMaTpHUBAETCS
M3YYEHHbIII Ha YpPOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUsS TEOPETHUECKUH MaTepuan u
(aKTOJIOrMUECKUE CBEJCHMS O BELIECTBAX M XMMHUYECKOM peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0Imas 1 HeopraHuyecKasi XUMHUL» O00y4YarOIIUMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH

3HAYCHHUC MCPpHUOAUYCCKOI0 3aKOHa C O6IJ_IeTeOpeTI/I‘ICCKI/IX n MCTOOOJIOTHYCCKHX H03I/ILIPII>'I,



rIyO’ke TOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIHMA ATOr0 3aKoHa — OT 00o0OImIaromei mo
OOBSACHSIOLIEN U IPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUM O BaOXXHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 wum 11 KkimaccoB »sieMeHTaMH COJEp)KaHUs, HMEIOIUMU
KYJIBTYPOJIOTHYECKHA W TPUKIATHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT TOHHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeIbHOCTH 4YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBa)KEHHUS K IPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOTMIOTHCHUS 3HAHUHN, PEeIICHUS
MHTEJJICKTYaTbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIIEIOBATENbCKUX 3a7ad. B 1enom coaeprxaHue
yuebHoro mpeamMera «XUMUS» JaHHOTO YPOBHS M3YyU€HUS OPHEHTUPOBAHO HAa ()OPMUPOBAHUE Y
00yJaOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JIJIsi MIOHUMaHUS (PrIIOCODCKUX UACH, TAKUX KaK:
MaTepUaIbHOE SAMHCTBO HEOPTAHUYISCKOTO W OPTAaHMYECKOTO MHPA, 00YCIOBIIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, IT0O3HABAEMOCTb MPUPOJIHBIX SIBJIEHUHN MYTEM 3KCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUUN MEXIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTMYECKUX MpoOJieM, a Takke MpodieM cOepexeHHs
YHEPTrEeTUUECKUX PECYPCOB, CHIPBS, CO3/JaHUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B nutane penienus 3aa4 BOCIUTAHUS, PA3BUTHS M COLIMATM3AIUU 00YJAIOIIUXCS IPUHSATHIC
IporpaMMoil MO0 XMMHHM TOJAXOJAbl K ONPEIEICHUI0 COAEPKaHUS M TOCTPOEHUs IpeaMmeTa
pelycMaTpUBalOT (POPMHUPOBAHUE YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, MMEIOLIMX 0a30Boe
3HAQUYCHHWE JUTSI PaA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjeM, IMOWCKa, aHaau3a |
o0paboTku uHPOpPMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
MCCJIEI0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMHUH Kak Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, Tak 1
Ha YPOBHE CPETHET0 0011Iero 00pa3oBaHus, IPHU ONPEICTICHUN COIePKATEIIbHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUEM [EePBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss  (HOPMUPOBAHME OCHOB XHUMHUYECKOW HAyKHM Kak OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETLHOCTH YEJIOBEKA U KaK OJTHOTO M3 KOMITIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHHUS TAaKOW MOAXOJ K ONPENEICHHIO Ieel H3y4eHUs
MpeIMeTa SIBJISIETCS BIIOJIHE OTPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IEISIMH H3y4eHHUS MpeaMera «XUMHUsS» Ha

6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIFOTCS:



e (QopmMupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHUW Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIOUYEBbIC MOHSITHS,
(dyHIaMeHTalIbHbIE 3aKOHBI M TEOPHHM XHWMHH, OCBOCHHE S3bIKa HAaYKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYITHBIX O0O0OOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPUEN UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX JIJIsl MIPHUOOPETEHUs YMEHUI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUYECKHX SBJICHUI, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpaleHus ¢ BeIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTEpUCTUKA LieJe U 3a/71a4 U3ydyeHus MpeamMera B
porpaMMe 1Mo XUMUU YTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IIPHOPUTETAMU B
cucTeme cpeaHero obmiero oopaszoBanus. CerogHs B MPeEnolaBaHuy XUMHUH B OOJIBIICH CTEIICHU
OTHAETCS MPEANOYTECHUE MTPAKTUUECKOW KOMIIOHEHTE COJIEp KaHUsI 00yUEHUs, OPUECHTHUPOBAHHON
Ha TOJATOTOBKY BBIMYCKHHKA OOIIE00pa30BaTEIbHON OpraHH3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHMMA, a (PYHKIHMOHAIBHON T'PaMOTHOCTHIO, TO €CTh CIOCOOAMU M YMEHHUSIMH AKTUBHOTO
MOJTYYCHUS 3HAHUM ¥ MPUMEHEHHUSI UX B PEATbHOU KU3HH JIJIs1 PEIICHUsS] MPAKTHYECKUX 3a7ad.

B cB3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHUS» JOMHUHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKue IeNU U 331a4H, KakK:

afanTanus o0yJaromuxcs K YCIOBUSIM TMHAMUYHO Pa3BUBAIOIIET0Ccs MUPa, OPMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIHA),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE JIUIS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX UIsI TPUOOpPETEHHs OTbITa
JIeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHMM XUMHUH, a TAKXKE ISl OLEHKH C
MO3UINI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIHUSHHUS BEIIECTB U XUMHUYECKHX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATENIbHBIX UHTEPECOB, MHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUSA 110 XUMHHU B

COOTBCTCTBHUH C ) KM3HCHHBIMHA HOTp€6HOCTHMH, HCIIOJIb30BaTh COBPECMCHHBIC I/IH(bOpMaI_[I/IOHHLIe



TEXHOJIOTUH ISl TIOMCKA M aHAIM3a y4eOHOW M HayYHO-TIOMYJISIPHOW HH(POPMAIIUU XUMHUYECKOTO
COJICPKAHUS;

(dbopMUpOBaHUE U PA3BUTHE Y OOYUYAIONINXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBIIICHUS,
HaOJIFOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHUPOBAHHUH U TIPOBEICHIUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIUTaHHE Y 00YJarOIIUXCs YOKIEHHOCTH B TYMAHUCTUYSCKOW HAPABICHHOCTH XHUMHH,
e BaXHOW pONMM B PEUICHWU TIJOOAIBHBIX NPOOJIEeM palMOHAIBHOIO MPHUPOIONOIB30BAHMS,
TIOTIOJTHEHHS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS MPHPOTHOTO PaBHOBECHS, OCO3HAHUS
HEOOXO0IMMOCTH OEPEKHOTO OTHOIICHUS K MIPUPOJIE U CBOEMY 3/I0POBbBIO, & TAKIKE MPUOOPETCHHS
OIIbITa UCIIOJIB30BAHUA TTOJTYUCHHBIX 3HAaHUHU AJI IPUHATUSA TPAMOTHBIX peHIeHI/If/’I B CUTyalusiXx,
CBs3aHHBIX C XUMHWYCCKUMU SABJICHUSMU.

B ydeOHOM 1utaHe cpefHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPEIMETHOH 00sacT «EcTecTBEeHHO-HAYYHBIC TPEIMETHI.

OO01ee 4uCIIO 4acoB, OTBEAEHHBIX ISl U3YYCHUS XMMHUHU, Ha 0a30BOM ypOBHE CPEIIHErO
obmero odbpazoBanus, coctaisieT 68 yacon: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kitacce

— 34 4aca (1 gac B HeziemIO).



COJAEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ ocHOBHbIE TONOkKEeHUA. CTpyKTypHbIE (DOPMYIJIBI OpPraHUYECKHX BEIIECTB. [ omoiorus,
n30Mepus. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienue o knaccupuKay oOpraHu4eckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIIMX [TPEICTaBUTENEH KI1acCOB
OpPraHNYECKHUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX NPEBPAILECHUIN: O3HAKOMIIEHUE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HAONIOJAEHUE M ONHCAaHUE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTaBUTENN AJIKAHOB: (PU3MUECKHE U XMMUUYECKHE CBOMCTBA (PEaKIMK 3aMEIICHUS 1 TOPEHMUS),
HAaxO0’KJICHUE B IIPUPO/JIE, IIOJYYCHHUE U IPUMEHEHHE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHUMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIor€HUPOBAHMUSL, THIpATalluM, OKUCIICHUS U TIOJMMEPU3alluN ), OTYyYeHHE U TPUMEHEHNE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonyuyeHrne CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKMH psia. AUETHIEH —
MPOCTEHIINNA MPECTaBUTENb AJTKUHOB: COCTaB, CTpOeHUE, (PM3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THIPUPOBAHUS, TATIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUSI ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHUYECKHE CBOWCTBa (peakuuu
raJJoreHUPOBAaHUSI W HUTPOBAHUs), TOJIyd€HHE M TpUMEHeHHe. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBs3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKANIMMU K Pa3IU4YHbIM KJIacCcaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpuponHbIii ra3 U MOmyTHbIE HETSIHBIC Ta3bl.

Hedrs u e€ mpoucxoxnenue. CriocoObl mepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUICCKUN,



KaTaIMTUYeCKui), mmposm3. [IpoaykTel mepepaboTku HepTH, HUX TNPUMEHEHHE B

IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOAYKTHI €ro nepepaboTKy.
3KCHepI/IMeHTaHBHLIC MCTOJbI U3Yy4YCHUA BCHICCTB U UX HpeBpameHHﬁ: O3HAKOMJICHHUEC C

o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbI, KoJuiekiuu «HedTh» 1 «YToiby», MOAeTupoBaHue

MOJICKYJ YTJIE€BOAOPOAOB M TaJIOI'C€HOIIPOMU3BOJHBIX, IIPOBCIACHUC IPaKTHYECKON Da6OTBI:

IIOJIy4CHHUE 3TUIICHA U U3YYECHHUE €TI0 CBOMCTB.

Pacuérnble 3anaum.

Bbluucnenuss 1o ypaBHEHMIO XUMHMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamue opranu4ecKkue coeJMHeHUus

[IpenenpHble OHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOreHOBOJOPOAAMHU, T'OPEHUE),
IIpUMeHeHne. BolopoaHbIe CBA3M MEKy MOJIEKYJIAMH CIUPTOB. J[elCTBUE METAaHOJIA U ATAaHOJIA
Ha OpraHu3M Y€JIOBEKA.

MHoroaToMHble CHMPTHL. OTUICHIVIMKONb W TIHULEPUH: CTpOeHHe, (U3NYECKHe U
XMMHUYECKHE CBOMCTBA (B3auMO/IecTBUE CO MIETOYHBIMHU METAJIJIaM1, KaUeCTBEHHAsl peaKiys Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

®deHout: cTpoeHUe MOJIEKYIbl, (PU3HYeCKHe U XMMUYecKHue cBOMCTBa. TOKCMUHOCTh (peHoa.
[Tpumenenue peHomna.

Anpaeruapl U kemowuwl. DopManbAeruj, aueTaIbIETH]: CTpPOeHHe, (QU3UYecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAaUECTBEHHBIE pEAKIIMH),
MIOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOTh. MypaBbUHAst M YKCYCHAsk KUCIIOTHI:
CTpoeHHe, pU3nvecKre 1 XUMUYeCKUe CBOMCTBa (CBOICTBa, 001IMe AJIs KJlacca KUCIIOT, PeaKIus
sTepuduKanmm), mojdydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE NEUCTBUE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX 3(PUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenne xupoB. buosorudeckas pojb KUPOB.

VYTraeBoabl: cOCTaB, KJIACCU(PHUKAIMS YIIIEBOAOB (MOHO-, IU- U MToucaxapuibsl). ['moko3a —
NPOCTEUIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE

cBoiicTBa (B3aumMoeiicTue ¢ ruapokcuom meau(ll), okucienne aMMuadyHbIM PaCTBOPOM OKCHIA



cepebpa(l), BoccraHOBICHHME, OpPOXKEHHE TJIIOKO3bI), HaXOXKICHHE B IMPHUPOJE, MPUMEHEHHE,
Oouonoruueckas posb. @otocunTre3. PpyKTO3a KAaK H30MEP INIFOKO3BI.

Kpaxman u nemiono3a Kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEUTI0I03BL.
Ouznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIPOJIn3, KaueCTBEHHAs peaklus ¢ HOJIOM).

DKCepUMEHTAIbHBIE METOAbl W3Y4YeHMs] BEIIECTB U MX MPEBpallCHH: MpOBEACHUE,
HaOJIOZICHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peaklry OJIHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHHE
aMMHa4YHBIM pacTBopoM okcuja cepeopa(l) u ruapoxcumom meau(ll), B3aumoaecTBue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON paObOTHI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOAYKTA PEaKIMH MO0 U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OJIHOTO
U3 UCXOJIHBIX BEIECTB WJIM IPOJYKTOB PEAKIINN).

A3oTCoaepKae OpraHuvIecKue COeTNHEHHS.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe opraHndeckue coequHeHus. Duznueckrue 1 XUMHUECKHe
CBOIICTBa aMUHOKHUCIOT (Ha MpuMepe IIHIKHA). bHojormyeckoe 3HaYeHHE AMHHOKHCIIOT.
[TenTuae!.

benkn kak MpUpOAHBIE BBICOKOMOJICKYISpHBIC coequHeHus. [lepBuUdHAs, BTOpUYHAS U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWMCTBa OENTKOB: THUIAPOIM3, JEHATYypalus,
KaueCTBEHHBIE PEaKIINH Ha OEIKH.

DKcrepruMeHTATbHBIE METOJbl M3YYEHHUS! BEUIECTB M HMX IpEeBpalleHUil: HaOJIroJeHuEe U
ONKMCAaHWE JCMOHCTPAIMOHHBIX OIBITOB: JCHATYpaIlus OCIKOB TPH HArpeBaHWU, IBETHHIC
peaxiuu OEIKOoB.

BbicokomosieKkyasipHbIE COeTUHEHUS

OCHOBHBIC TOHSATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHUI: MOHOMEp, TOJUMED,
CTPYKTYpPHOE 3BEHO, CTETEHb IOJMMEPU3AllN, CpenHss MOoJeKylsipHas wmacca. OCHOBHBIE
METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTUMEPH3aIIs U MOJIUKOHICHCAIIHSL.

DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHUS BEIIECTB W UX MPEBpAIllEHU: 03HAKOMIICHUE C
00pa3aMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNTACTMACC, KAYIYKOB.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€ NPU M3Y4YEeHHMU opranmdeckoi xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HMCIOJB30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaK U

HOHHTI/II\/'I, ABJIIIOINUXCA CUCTEMHBIMU JIA OTACJIBHBIX ITPEAMCETOB €CCTCCTBECHHO-HAYYHOI'O IIUKJIA.



OO01mue ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBIICHHE, HAay4HbIM (hakT, TUMoTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIM, MEPUOAUYHOCTh, HAOIIOACHNUE, H3MEpEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®du3nka: MaTepus, SHEPIUsl, Macca, aTOM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSTHUE BEILECTBA, (PU3HMUECKHUE BEIMUYMHBI U €TUHUIIBI KX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMeH BeIIECTB B OpraHu3me, (POTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIeCTBA (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKTh, OCHOBBI PAllMOHAJIBLHOTO MUTAHMSI, MOIOILIUE CPENICTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE TIpenaparsl, MaTepUabl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMHHU

XuMuyeckuit dneMeHT. AToMm. Sapo aroma, H30TOMBL. JJIEKTpOHHas 000J0YKa.
DHepreTHyeckre YpOBHHU, MOMYPOBHH. ATOMHbIE OpOUTaNH, S-, P-, d- 3meMeHThI. OCOOCHHOCTH
pacnpeneneHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XuMHYeCKHX dieMeHTtoB [l .
MenpneneeBa. CBs3p mnepuoauyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBI XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOUN TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM MIPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U NepruoaaM. 3HaueHUe MepUoIUYECKOro 3aKOHa B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuUIbl XUMHUYECKON CBs3U (KOBaJCHTHAs
HEemnoJisipHasl W TOJspHas, MOHHas, MeTauinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKOU CBS3M (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKuclieHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MOJEKYIIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsiTue o AucnepcHbIX cucreMax. VICTUHHBIE U KOJUIOMIHBIE pacTBOPBL. MaccoBasi 10Jist

BEILIECTBA B PACTBOPE.



Knaccugukanus Heopranuueckux coeinHeHnid. HomeHkiaTypa HeopraHn4ecKux BEIIeCTB.
['eneTnyeckas CBsI3b HEOPraHMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KJIaCCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKkIUii B HEOPTraHUYECKOH U
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChI BEILECTB, 3aKOH COXPAHCHUS W IIPEBPALCHUS
SHEPruy NPU XUMHUYECKUX PEaKLUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (hakTopoB. OOpaTUMbIe peakluu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO DPABHOBECHSL.
[Tpuniun Jle [larensbe.

OnexkTponuTtnyeckas aucconuanus. CuibHble M ciadble 37eKTpoiauTsl. Cpena BOJIHBIX
pPacTBOPOB BEILECTB: KHUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YyYEHUS BEIIECTB U UX IPEBPALLEHUM: JTE€MOHCTPALHUS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MenpneneeBa», usydyeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAEHUE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OIBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B MPUCYTCTBUM KaTalln3aTropa,
OIpEZCIIEHUE CPENbl PACTBOPOB BEILECTB C MOMOLIBI0 YHHBEPCAIBHOIO MHIMKATOPA, pPEaKLnU
HMOHHOr0 OOMeHa), MPOBEICHHE MpPAKTUYeCKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnurie 3amaun.

Pac4€rbl 0 ypaBHEHUSIM XMMHYECKHUX PEAKIMM, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pPacu€Thl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckas xumusi

Hewmerannsl. [lonoxenne HemeramioB B [leproandeckoii cucteMe XMMHUECKHUX 3JIEMEHTOB
J. U. MenneneeBa U OCOOEHHOCTH CTpOeHHMsS aTOMOB. Du3HMYECKHE CBOMCTBA HEMETAIJIOB.
ANnoTponus HeMeTaJuIoB (Ha MpUMepe KUCIopoia, cepsbl, hocdopa u yriaepoaa).

XUMHUYECKHUE CBOMCTBA BAXKHEHITMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHU).

ITpuMeHeHne BaXXHENIINX HEMETAIOB U UX COETUHEHHM.

Meramisl. [lonoxxenne Meramios B [leproandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIJIOB. DJICKTPOXUMHUYECKUU Psii HANPSHKCHUN

MCTAJJIOB.



XWMHYECKHE CBOMCTBA BAXKHEUININX METAJUIOB (HATpPWH, KalWl, KaJbIlUd, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKE€J€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl moyYeHHst MeTaJuIoB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl H3y4Y€HHs BEUIECTB M MUX NPEBPALLCHUI: H3ydeHUE
KOJUTeKIUU «MeTalibl U CIUIaBbl», 00pa3loB HEMETAJUIOB, PEeUICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJIOZICHWE W OMHCAHWE JIEMOHCTPAIMOHHBIX M J1aOOpaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE
TUAPOKCUIA AIIOMHHMS C PaCTBOPaMM KHUCJIOT M II€JI04Yeli, KAUECTBEHHBIE PEaKIIMM Ha KAaTHOHBI
METaJlIoB).

PacuérHrble 3amaumn.

Pacuérbl Mmacchl BeliecTBa Ui 00bEMa ra3oB 0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE
Wi 00bEMY OJTHOTO U3 yYaCTBYIOILMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOJAYKTOB PEAKIUU, €CITH OJJHO U3 BELIECTB UMEET MIPUMECH.

XuMHUSA U )KU3Hb

Ponb xumuu B 00ecriedeHnH 3K0J0TMYECKON, SHEPreTUUECKON U MUILEBON 0€30IacHOCTH,
pa3BuTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX [TO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBienust 00 00X HAYYHBIX TPUHIIUIIAX TIPOMBILIIICHHOTO MOTYYSHUS BAXKHEUIITHX
BEIECTB.

UYenoBek B MHUpE BEUIECTB M MaTEpHUaJOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHuaybl, KPAcKH, CTEKJI0, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XUMHS U 3]I0pOBbE YEJIOBEKA: MPaBWIIA HCIOJIb30BAHUA JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MaCHOT0 UCIIOIb30BaHMS MPENnapaToB ObITOBOM XUMHUHU B IOBCEITHEBHOM JKHU3HMU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeaMeTHBIX CBsI3€H MpH U3ydyeHUH OOIIel M HeOPraHU4YeCKOM XMMHUU B
11 knacce ocymiecTBIsieTCsS Yepe3 MCIOJIb30BaHUE KAaK OOILIMX €CTeCTBEHHO-HAYUHBIX MMOHSITHH,
TaK U MOHSTUM, SBISIOUINXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
UKJIA.

OO11e ecTecTBEHHO-HAYYHbIE IOHATHUS: HAyYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIEPUMEHT, MOJEIUPOBaHHE,
WU3MEpPEHHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aroM, JJIEKTPOH, NMPOTOH, HEUTPOH, MOH, H30TOII,
PaIuOaKTUBHOCTh, MOJIEKYNA, YHEPTeTHUECKUH YpOBEHb, BEUIECTBO, TEJNO, 00BEM, arperatHoe

COCTOsAHHEC BCIICCTBA, (bnmqecxne BCJIMYHHBI U CAVMHUIBI X U3MCPCHUS, CKOPOCTh.



buonorus: kierka, OpraHmsM, 5KOCHCTeMa, Ouocdepa, Makpo- U MHKPODIEMEHTHI,
BUTaMHHBI, 0OOMEH BEUIECTB B OPraHU3ME.

['eorpadus: MuHepalbl, TOPHBIE TOPOBI, ITOJIE3HBIE HCKOTIAEMbIE, TOTLINBO, PECYPCHI.

TexHonorus: XMMU4ecKas POMBIIIJIEHHOCTb, METAJLTYPrHsl, IPOM3BOICTBO CTPOUTEIIBHBIX
MaTepHalioB,  CEJIIbCKOXO3AHCTBEHHOE  IPOM3BOJACTBO,  MUINEBas  IPOMBIIIJIEHHOCTb,
dapmarieBTHYeCKass ~ MPOMBIIUICHHOCTb,  MPOU3BOJACTBO  KOCMETHYECKHX  IpPENapartos,
IIPOU3BOJICTBO KOHCTPYKLIHOHHBIX MaTepuaios, AJIEKTPOHHAs IIPOMBIIIJIEHHOCTD,

HaHOTCXHOJIOT'HH.



IHINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

®dI'OC COO ycranaBimMBaeT TPeOOBaHHS K peE3yJbTaTaM OCBOCHHUS OOYyYarOIUMUCS
porpaMM cCpeaHero obmiero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX PE3YJbTAaTOB OCBOEHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHUs SABISETCS CUCTEMHO-ESITEIbHOCTHBIHN MOIXO/.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pE3yNIbTaTOB OCBOEHUS MpeaMeTa « XMMUS» Ha YPOBHE CpeHEro o01iero o0pa3oBaHus BbIIEICHBI
CJIEYIOIINE COCTABIAIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKONW TPaXKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPEICIICHHUIO;

HAJIMYUEe MOTUBALMU K 00yUEHUIO;

LIEJICHAIIPaBJIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPaAULIUK Oa30BON HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIMXCsl PyKOBOJICTBOBATbCS B CBOCH JEATEIbHOCTU
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIUMH LIETOCTHOM CHCTEME XUMHUYECKOIO
oOpa3zoBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTUYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JIndHOCTHBIE Pe3yabTaThl OCBOCHUS MPEAMETa « XUMUS» IOCTUTAIOTCS B €IMHCTBE YUeOHOM
Y BOCIIUTATEILHON JESTEIPHOCTH B COOTBETCTBUU C TYMAHHUCTUYECKUMH, COIIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIEeCTBa,
OPUHITEIMU B OOIIECTBE HOPMAMH W MPaBUJIAMH TOBEJCHHS, CIIOCOOCTBYIOIIMMHU IMPOIeccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIHUXCSI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIBITA TIO3HABATEIILHOM 1 MPAKTHYECKOU ACATEIHPHOCTHA 00 YUAIOIIMXCS TI0 peaTu3aiii MPUHSITHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKCHHS K
3aKOHY Y ITPaBOMOPAJIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUiIaX MEXKJIUYHOCTHBIX OTHOIICHHI B

KOJIJIEKTHUBE;



TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENTbHOCTH IPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TO3HABATEIILHBIX 3314, BBIMOJTHECHHH XUMUYECKIX YKCIICPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTHX
IIPU aHAJIM3€ PAa3IMYHBIX BUJIOB YUYEOHOMN AESITETbHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUS .

[IEHHOCTHOTO OTHOMICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTCUYECTBEHHOMH
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUM U IMPAKTUUYECKOrO NMPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKEHUS HAyKU €CTh pPe3yJbTaT IMTEIbHBIX HaOII0JICHUI,
KPOTOTJIMBBIX IKCIIEPUMEHTAILHBIX TTOUCKOB, TIOCTOSTHHOTO TPY/Aa YY¢HBIX U IPAKTHKOB;

MHTEpECa M TI03HABATEIFHBIX MOTHMBOB B TMIOJNyYEHHH | TIOCIEAYIONIEM AaHAaJH3e
uH(GOPMAIIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEIICHHUS;

CIIOCOOHOCTH OIEHUBAThH CUTYAIIMH, CBSI3aHHBIC C XUMHUYCCKUMH SBIICHUSMH, U IPUHAMATH
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3UIMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHHE TIOCJIEACTBUN ITUX MTOCTYIIKOB;

4) popmMupoBaHUS KYJLTYPHI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/10poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (DPM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOroIeHnsT MpaBmil 0€30macHOTO OOpalieHusl C BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JCSATCIIEHOCTH,

MOHMMAHUSA [IEHHOCTH TIPaBWJI WHAMBUAYAJIBHOTO M KOJUIGKTHBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUAX, YTPOXKAIOIIUX 30POBBIO M KU3HU JIO/ICH;

OCO3HAHMSI TTOCIEICTBUI M HEMPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOJICHUS aKOTOIs,
HapKOTHUKOB, KYpEHHUS);

5) Tpy10BOro BOCIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JCATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIIEHUU MPaKTUYECKUX 3a/ad COLUaIbHOU
HAIpPAaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPAKTHYECKOMY M3YYEHHIO MpOo(eccuil pa3iMyHOTO poJa, B TOM YHUCIE Ha

OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHUM 110 XHUMUU,



YB&XKEHUS K TPy, JHOISAM TPyJa U pe3ysbTaTaM TPyAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHyaTbHON TPACKTOPHH 00pa3oBaHus, OyayIien
npodeccuu U peanu3annuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, MHTEPECOB U OTpeOHOCTEN 00111eCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKH 11E€€CO00Pa3HOr0 OTHOIICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

HOHUMaHHMs IJI00aJIbHOTO XapaKTepa SKOJIOTUYECKUX MPOo0JieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHON CPEebl;

OCO3HaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTUKEHUN XUMHUU Ul PELIEHUS] BOIIPOCOB
PalMOHAIBHOTO IPUPOJOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS INEHCTBUI, NPUHOCAIIMX Bpel OKpYXarollel IPUPOIHOHN cpele,
YMEHUSI IPOTHO3UPOBATh HEOJAronpUSTHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NPENOTBPALLATh UX;

HaJIMYUSl PA3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTUYECKOW KYJIbTYpbI, OIIbITA
JESATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCSI HMH B
MI03HABATENIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3sBUTHSI HAYKU U OOILECTBEHHOM MPAKTHUKH;

NOHMMAaHUS CHENU(PUKA XMMUU Kak HayKHM, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
paloHaIbHOIO HAYYHOT'O MBIIUIEHHUS, CO3JJaHUU LIEJOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOABI M YEJIOBEKA, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEH MU
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XUMHM JJs COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0a3bl MaTepualbHOM
KYJIBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHU  MEIHIIMHBL,
o0ecreyeHny yCIOBUM YCIIEUTHOTO TPYAa M SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4jieHa
00111eCTBA;

€CTECTBEHHO-HAYYHON TIPAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONIb30BATh MOJydaeMble 3HAHUS IS

aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,



yYMEHHUS AenaTh 000CHOBaHHbIE 3aK/IIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS JaHHBIX
C LIEJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELIEHUs IpoOieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALUX;

UHTEpeca K NO3HAHUIO U UCCIIE0BATENILCKOM NesATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMH,

UHTEpeca K OCOOCHHOCTSIM Tpy/Jla B Pa3JIMYHbIX cepax npodecCuoHaNbHOMN AeATeNbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro mnpeamera «XUMHUS» Ha YpOBHE
cpeaHero o01iero o06pa3oBaHus BKIIOYAIOT:

3HAYMMble JUIsI (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCS MEXAUCIUILIMHAPHBIC
(MexXnpeaMeTHbIE) OOlIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (akT, MPUHLUI, TMIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, HCCIIeI0BaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHe);

yYHHMBEpCaJbHble  y4yeOHble  JeHCTBUS  (TO3HaBaTeJabHbIE,  KOMMYHUKAaTHUBHBIE,
perynsTuBHble), oOecreunBarouie (GoOpMUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMAJIbHOM KOMIMETEHIIMH 00y4aroIuxcsi;

CIOCOOHOCTh ~ OOY4YaroOLIMXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHON ITPAKTHKE.

MertamnpeMeTHbIe Ppe3ysbTaThl OTPaKAIOT OBJIAJACHUE YHUBEPCATbHBIMH Y4eOHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

OBgi1aieHHe YHUBEPCAJIbLHBIMH YUeOHbIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JJOrMUYeCKHUE AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYNIUPOBaTh M aKTYaJIM3HpPOBaTh MpoOJIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeAeNATh LEeIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUHU HX JOCTHIKEHHUS,
COOTHOCHUTD PE3YNbTaThl ACATEIBHOCTH C IOCTABICHHBIMU LIEJISMU;

MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMHW NPHUEMBI JIOTMYECKOI'O MBILUIEHHUS — BBIIEIATH
XapakTepHblE NPU3HAKK TIOHATHMM W yCTaHaBIMBAaTb HUX B3aMMOCBA3b, HCIIOJIB30BAThH

COOTBETCTBYIOIINEC MOHATHA OJIA 00BICHEHUS OTACIBbHBIX q)aKTOB n ﬂBHCHHﬁ;



BBIOMPATh OCHOBAHUS U KPUTEPUHU IS KJIACCU(UKAIINN BEIIECTB U XUMUYECKUX PEaKIIUA;

yCTaHaBIUBATh PUYUHHO-CIICCTBEHHBIE CBSA3H MEX1Y U3Yy4aeMbIMHU SIBJICHUSIMU;

CTPOUTD JIOTHUECKUE PACCYKICHUS (MHAYKTUBHBIC, 1€ TyKTUBHbBIE, 10 AHAJIOTUH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paCCMAaTPUBACMBIX SBJICHHUSX, (POPMYJIUPOBATH BHIBOJBI U
3aKJTIOYCHUS;

MPUMEHSATH B MPOIECCE MO3HAHUS, UCIIOJIb3YeMble B XUMHHM CUMBOJUYECKHE (3HAKOBHIC)
MO/IeJId, TPeo0Pa30BbIBATH MOJICIbHBIC MPEACTaBICHUS — XUMHUUECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYCCKOM pEaKIMM — TPU PEIICHUH YIeOHBIX
MO3HABATEJIBHBIX U MPAKTUYCCKUX 3a7a4, TPUMEHATh HA3BaHHBIC MOJICTILHBIC MTPEACTABICHUS JIJIs
BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IeTh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEAM M 3aJa4yd  HCCIEAOBAaHUSA, HCIOIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO C(OPMYIIMPOBAHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKJICHUN;

BJIQJIeTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUSA W TPOBEACHHUS YUCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOII0aTh 32 XOJOM MPOIIEcca, CaMOCTOSTENIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICIOBAHHUS, COCTABJIATh 0OOCHOBAHHBIA OTUET O MPOJICTAaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHUECKON HCCIeIOBAaTeNIbCKOW M TPOEKTHOM JesITeNbHOCTH,
MPOSIBJISATH CIMOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TIOMCKY METOJIOB peIIeHUs
MPaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3INYHBIX METO/IOB ITO3HAHMS.

3) padora ¢ nHpopManmeii:

OpUEHTUPOBAThCS B PA3NUYHBIX HCTOYHUKaX wuHMopManuu (HAYIHO-TIOMYJSIpHAsS
auTepaTypa XHMHUYECKOTO COJEpKaHUWs, CIpaBOYHBIE TocoOus, pecypcel HHTepHeTa),
aHAJIM3UPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB U (POPM MpeICTaBICHHUS, KPDUTHUECKH OIICHUBATH
€€ J0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampoCchl W TPHUMEHATH pa3jMYHbIE METOABI TpPU TOHCKE U O0TOOpe
nHpopmaIu, He0OX0MMOM TSI BRIMTOJTHEHHUST YI€OHBIX 3a/1a4 OMPEICIAEHHOTO THTIA;

npuoOpeTaTh OMBIT MCIOJIb30BAHUSA WH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (DOpMY TIpenCcTaBICHHUS] HHPOPMAITUHN (CXEMBI,

rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);



UCIO/b30BaTh HAy4yHBIM S3bIK B KayeCcTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uHpoOpMaLKell: MPUMEHSATh MEXIpeIMEeTHbIe ((U3MUYECKUe W MaTeMaTU4yecKHe) 3HaKH |
CHUMBOJIBI, (popMyIiel, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIIATHOCTH.

Osi1aieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH JeHCTBUAMMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYKAaeMOM TEMBbl B XO/€ AMAJIOra W/WIHA JUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIHHO  BBIIIOJHEHUS
IIPEIUI0KEHHON 3aa4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHON AESITEIBHOCTH, IOJY4YEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUM TyTEM COTIacCOBaHMSI TO3ULMH B X0/1€ 00CYXIeHUS U 00MEHa MHEHHSIMU.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npe/ularaéMblii alrOpUTM JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3(p(EeKTUBHBIN CIIOCOO WX PElIeHUs C yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BEIIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HA OCHOBE CAMOAHAaJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs) OTpa)KaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN O XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHMpa, POJIM XMMUU B TO3HAHUU SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (QYHKIUOHAJIBLHOW TPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeliE;

BJIQJICHUE CUCTEMONM XUMHUYECKMX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroliye
MNOHATHS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHAs Macca, MOJISIPDHBIH O0O0BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYIMIA, paguKal, H30Mepus, U30MEpbl, TOMOJOTMUYECKHH psil, TOMOJIOTH,

YIII€BOIOPOAbI, KHCIOPOA U a30TCOJEpIKale COCTUHEHUSI, MOHOMEp, MOJUMED, CTPYKTYpPHOE



3BEHO, BEICOKOMOJIEKYJIIPHBIE COEAMHEHHUS); TEOPUHU U 3aKOHBI (T€OpHUs CTPOSHUSI OPraHHYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHI SI3bIK XUMHH;, MHPOBO33PEHUYECKHE 3HAHMUSA, JISKAIIME B OCHOBE MOHMMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30aCHOM MCIOJB30BaHUHU BAXKHEUIIUX OPraHMUYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITEeIbHOCTH YEJI0BEKa;

c(hOpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTAHABIUBAThH
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOILINE MMOHATHUS IPU OMMCAHUU COCTaBa, CTPOCHUS U
MpPEeBpaICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJHKY JUJISI COCTaBIICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (OPMYII OPTaHUUECKUX BEIIECTB
U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBAaTh MOJEIU MOJEKYJ OpPTraHUYEeCKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTAaHABIUBATh MPUHAIICKHOCTh H3YYEHHBIX OPTaHUYECKUX
BEIIECTB 110 WX COCTaBYy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUMN
(YriaeBoJopobl, KHCIOPOJ W a30TCOJEpIKAlllde  COCIUHEHHs, BBICOKOMOJIEKYISIpHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctematnueckoil Homenknatype (IUPAC), a takxke
NPUBOJINTh TPHUBHAJBHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUJICH, STHJICHTJIMKONb, TIHLIEpHUH, (eHon, GopMambIeTHa, aneTaabAeTHll, MypaBbHHAsS
KHCTIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTa, TIIOK03a, GPYyKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

Cc(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHYECKOH CBS3M B OPTaHUYECKHX
COEIMHEHUSX (O/IMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHsI TPUMEHSATH TMOJOXKEHHUS TEOPUU CTPOSHUS OpPraHMYECKHX
BemecTB A. M. byriepoBa ans 0oObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTaB, CTPOCHHUE, (UIUYECKHE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENCH PAa3TMYHBIX KIIACCOB OPraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraauen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (PEHOJ, alleTalbIACTHI, MypPaBbUHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XHMUYECKUX PEaKIUl C

UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;



c(OpMUPOBAHHOCTh YMEHHSI XapaKTE€pPH30BaTb HCTOYHUKH YIJIEBOJOPOJHOIO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI MX MEPepabOTKH M MPAKTUYECKOEe MPUMEHEHHE
MPOJYKTOB TIEpepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00BEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA HIIM MPOAYKTA PEaKLMU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJIHOT'O U3 UCXOHBIX BEILECTB W IPOAYKTOB PEAKIIUH);

c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, KCIONb3YEMbIX B XHUMHU MPU M3YYCHUHM BEIIECTB W XUMHYECKHX SBJICHUI
(nabmrosieHMe, HW3MEpPEHHE, OKCIEPUMEHT, MOJICIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlLIUsX, CBSI3aHHBIX
C BEILIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIOATh MpaBUjia MOJB30BaHUS XUMUYECKOW MOCYAON U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMH 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPHUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMH, MOJyYEHHUE ITHICHA U M3Y4YEHHUE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIINU OPIraHNYECKUX BEIIECTB, I€HATYpaLus OSJIKOB TP HarpeBaHUH,
IIBETHBIE PEAKIINH OCJIKOB) B COOTBETCTBUH C ITPAaBUIIaAMU TEXHUKHU O€30MaCHOCTH ITPH 00OpaIieHu!
C BEILIeCTBAaMH U J1aOOpPaTOpPHBIM 00OPYJOBaHUEM, MPEJCTABIATH PE3YNbTATHl XUMHYECKOIO
JKCIIEpUMEHTa B (OpME 3alUCH YPAaBHEHUI COOTBETCTBYIOIIMX peakiuii u (opMylIupoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHHUKOB (CpeCTBa MaccoBoil uHpopmanu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTWYECKH IIeJIeCO00Pa3HOTro
NOBEJICHUS B OBITY M TPYJOBOH JEATETBHOCTH B LENAX COXPAHEHHs CBOEro 370pOBbs U
OKpY’Karolled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KMBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCcKUX BeLIeCTB, MOHMMas cMbicn mnokaszarens [1/IK, mosicHaTe Ha
IpUMepax CIocoObl YMEHBIIEHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;

JUIsi 00y4arolUXcsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMU 370POBbSI: YMEHHUE MPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUAIIUX 00yUarOIIUXCs: YMEHUE HCIIOB30BaTh PEIbe(PHO-TOUCUHYIO

cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMuueckux Gopmyt.



11 KJIACC

[TpenmeTHbIe pe3ysbTaThl OCBOCHUS Kypca «O01mas 1 HeopraHuyecKasi XMMUsD» OTPaKaloT:

c(hOpMUPOBAHHOCTH IPECTABICHUN: O XUMHYECKOH COCTaBISIONICH €CTEeCTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAIBHOW TIPaMOTHOCTH, HEOOXOAMMOHM [UIsl pelIeHus
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIOJATAOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOBaJIEGHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHUYECKUX  pEeakUWuid, pacTBOp, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakliiy, XMMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOJIUTUUECKON
quccouranuu, nepuoandeckuii 3akon . M. MenaeneeBa, 3aKOH COXpaHEHHUsI MAacChl BELIECTB,
3aKOH COXPAaHEHHUs W TPEBpallleHUs SHEPTUU MPU XUMHUYECKHX PEeaKIHAX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE ITOHUMaHUS
IPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJYyYEeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATEeILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEepPHbIC MPU3HAKHU MOHSATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU ONHUCAHUU HEOPTraHMYECKHX
BEILIECTB U UX IPEBPAILECHU;

c(OPMHPOBAHHOCTh YMEHHMI MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUi, CHUCTEMATHUECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHaibHBIC Ha3BaHHUS OTICIbHBIX HEOPraHMYECKHX BEHICCTB (YrapHbId Ta3s,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has W3BeCTb, MUThEBas COJa, MUPHUT U
Apyrue);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEeNsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AIIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIEHTHAs, MOHHAs,
MeTaJlJIN4ecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHasi, MOJEKYJSIpHAsl, MOHHAsA, METAJUIMYECKas), XapaKTep CpeAbl B BOJHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI;



c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAJJICKHOCTh HEOPraHUUECKUX BEIIECTB
0 VX COCTaBY K ONpeAeIEHHOMY KIIACCy/TPYIIe COeIUHEHUN (TIPOCThIE BEIIECTBA — METAIUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJTH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICH mepuoanyeckoro 3akoHa [JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB [leproanueckoit cucteMbl XUMUYECKHUX d1eMeHToB 1. M.
MeHnieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHHY», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XHMHUYECKHMX OJEMEHTOB U HX
COEMHEHUH MO nepuogaM u rpynnam Ilepuoguyeckoil cuCTeMbl XUMUYECKHUX AeMeHToB []. U.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEpU30BaTh (OMUCHIBATH) OOIINE XUMUYECKIE CBOMNCTBA
HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKJIATh CYIIECTBOBAHUE T'€HETUYECKON
CBSI3M MEXJy HEOPTaHMYECKUMHU BEIIECTBAMHU C IIOMOINBI0 YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInid;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IUYHBIM
nmpu3HakaM (YHCIy W COCTaBy pEarupyrolIruxX BEHIECTB, TEIIOBOMY 3h(dEeKTy peakiuu,
W3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS PEaKUUN pa3NUYHBIX THUIIOB, TOTHBIC
U COKpalEHHbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX TH
peaKIu UIyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJIUTH PEAKIIUH, TOATBEPKIAIOIINE KAaYeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABaThb ONBITHBIM NYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PACKPBIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
PEaKIHil MOCPEACTBOM COCTaBIICHUS SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(hOpPMUPOBAHHOCTh YMEHUIN OOBICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKON peakiuu OT
pa3iauuYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llatense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOLIECCHI, JIEKaIIIe B OCHOBE
MPOMBINIJICHHOTO TOJIYYeHUS CEPHOW KHUCIOTHI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTH
MpEJCTaBICHU 00 OOIMX HAyYHBIX MPUHIUIAX M KOJOTHYECKHX MPOoOJieMaX XHMHUYECKOTO

IMPON3BOACTBA,



c(OpMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIYMCIEHUS C MCIOJIb30BAHUEM TIOHATHUS
«MaccoBasi JI0Jsl BEIIECTBAa B PAcTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPHU XUMHYECKHX
peaxusax, Macchl BEIIECTBA WK 00bEMA ra30B 110 U3BECTHOMY KOJIMUECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO M3 YUAaCTBYIOLIUX B PEAKLUHU BELIECTB, TEIIOBOro 3¢ (eKra peakliuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MAcCChl BEILIECTB, IPEBPAILICHUS U COXPAaHEHUS YIHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOIIONATH MpaBHUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHHEM, a TAK)KE MTPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUN JKCHEPUMEHT
(pa3znoxeHue NepoKcHaa BOJOPOAA B NPUCYTCTBUM KaTallu3aTopa, OMNPEIEIIEHUE CpPeJibl
PacTBOPOB BEIMIECTB C MOMOIIBI0 YHHBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUu, peaklud HMOHHOTO OOMEHa, KA4eCTBEHHBIE pPEakKlUd Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agay no temaM «Meramib» U «Hemeramibsl») B COOTBETCTBUM C IpaBWIAMU TEXHUKU
0e30MacHOCTH Npu 0OpalleHNUH ¢ BELECTBAMH U J1a00paTOPHBIM 000pYyI0BaHUEM, MPECTABIIATh
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJIOBOH JEATENbHOCTH B LENSAX COXPAHEHHs CBOEro 370pOBbsS M
OKpY’Karolled MPUPOIHON cpesibl, 0CO3HaBaTh OMACHOCTh BO3/ECHCTBHS Ha KMBBIE OPTaHU3MBbI
onpeAeNéHHBIX BEUIECTB, MOHMMAas cMbich nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U PEJOTBPAIIECHNS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs O0YYaroLUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMM 370POBbS: YMEHHE NPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHMUIA;

JUISL CTIETIBIX U Ca00BUAAIINX 00YJarOIIUXCs: YMEHNUE UCTIOTIb30BaTh PeIbepHO-TOUCUHYIO

cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu XumMuyeckux Gopmyt.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KoauuecTBo yacoB
Ne HanmenoBaHme pa3aesioB H TEM NPOrpaMMbl K I JCKTPOHHbIE (HPPOBEIC)
n/n p porp Bceero OHTPOJBLHbLIE paKkTH1ECKHe o0pa3oBare/ibHbIE pecypchl
padoThI padoThI
Pa3gen 1. TeopeTnyecKkue 0CHOBBI OPraHMYeCKOl XUMHH
11 [Ipeamer oprannveckoil xumuu. Teopust cTpoeHus 3
' oprannyeckux coenuHenui A. M. Bytneposa
HUroro no paznery 3
Pa3gen 2. Yraesonopoasl
2.1 [IpenenbHbIE YTIEBOIOPOABI — ATKAHbI 2
2.2 HenpenenbHble yTIeBOAOPOABI: aJIKEHBI, alKaIUCHbI, aTKHHbI 6 1
2.3 ApoMaTHYECKHE YTICBOTOPOIBI 2
24 [IpupoaHbIC HCTOYHUKH YTIIEBOJOPOIOB U MX IepepaboTka 3 1
Hroro no pasnery 13
Pasnea 3. Kucjiopoacoaep:xkamue opranndeckue coeiMHeHUs
3.1 Crupter. ®enon 3
3.2 Ansnrerunsl. KapOoHoBEIe KHCTOTHL. CIIOKHBIE 3QHPHI 7 1
3.3 YrneBos 3 1
Hroro no pazmery 13
Pasnen 4. AzoTconep:kaniye OpraHuyecKue coelMHeHus
4.1 ‘ AMUHBI. AMAHOKHCIOTHL. benkn 3
Hroro no pazgeny 3
Pazgen S. BeICOKOMOJIEKY/IPHBIE COCAWHEHHS
51 ‘ ITnactmaccel. Kayuyku. BonokHa 2
Hroro mo pazueny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 2




11 KJIACC

KoaunyecTBo yacoB DJIeKTPOHHbIE
Ne HauMeHnoBaHue pa3iejioB H TeM IPOrpaMMbl K 1| (wnpposrre)
w/n pa3x porp Beero OHTPOJILHBbIE PaKTH4YeCKHEe 00pa3oBaTebHbIe
padoTsI padoTsI pecype
Pa3gen 1. TeopeTnyeckue 0CHOBbBI XUMHH
11 Crpoenne atromoB. [leproamueckmii 3akoH u [leproandaeckas cuctema 3
' xuMmmdeckux dimemenToB Jl. M. Menneneera
1.2 CrpocHue BelecTBa. MHOrooOpa3sue BemiecTs 4
1.3 XUMIYECKUE PEaKIINU 6 1 1
HUroro no paznmery 13
Paspnen 2. Heopranuyeckasi XuMust
2.1 Meramisl 6 1
2.2 Hemeramisr 9 1 1
2.3 CBsI3p HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB 2
HUroro no paznmery 17
Pa3nen 3. Xumus u )Ku3Hb
3.1 ‘ XUMUSA U )KU3HD 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoandecTBo yacoB
Ne Tema VDoKa K - Jara JJieKTpoHHbIe HH(POBbIe 00pa3oBaTeIbHbIE
n/n yp Beero OHTPOJILHbIE paKTH4YecKue W3yueHus pecypebt
padoThI padoThI
IIpenmet opranudeckoil Xxumuu, eé
1 BO3HHKHOBEHHUE, Pa3BUTHE U 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
3HAUYCHUC
Teopust CTpOEHHST OPraHUIECKUX https://lesson.academy-
2 coemunenuit A. M. Bytieposa, eé 1 content.myschool.edu.ru/lesson/726ee099-e1a9-410f-
OCHOBHBIE I10JIOKEHUS b8be-b4ch589aeadl
[IpencraBnenne o KIaccupUKaIIH
OpPraHMYECKUX BEIIECTB. https://lesson.academy-
3 Homenknarypa (cuctemarndeckas) 1 content.myschool.edu.ru/lesson/399fdd14-4bal-48e5-
Y TPUBHAJIbHBIE HA3BAHUS a428-dae10d492c6e
OpI‘aHI/I‘IeCKI/IX BCILICCTB
AJKaHBI: COCTaB U CTPOCHHE https://lesson.academy-
4 ) » 1 CTP ’ 1 content.myschool.edu.ru/lesson/4038171e-4158-4bd1-
FOMOJIOTHHECIIH AN ae98-18dc1cfb9399
MeTan 1 5TaH — IpocTeiime https://lesson.academy-
5 e ICTABHTEN amgHOB 1 content.myschool.edu.ru/lesson/4038171e-4158-4bd1-
et ae98-18dc1cfh9399
6 AHKFHH: coctap 1 crpoete, 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
CBOUCTBaA
OTUIEH U MPOIHIeH —
7 MpOCTEHIIINE [TPEACTABUTEITN 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKCHOB
Ipaktrueckas padora Ne 1. https://lesson.academy-
8 «[TonyyeHue STHICHA U U3yUCHHUE 1 1 content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-
€ro CBOMCTB» 9f67-7ebcdaf03ced
A
9 anTeTIquéIKoro K’a}']qymy; 1 content.myschool.edu.ru/lesson/05¢9a929-6741-4d7c-
PE3HHEI 84b5-009a292468356
AJNKHUHBL: COCTaB ¥ OCOOEHHOCTH .
CTPOEHHUSI, TOMOJIOTHYECKUH P, hitps://lesson.academy-
10 ATpeTme};  pocTeimmii pAL. 1 content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-
» p aded-c3ddal9feef4
HpeJICTaBI/ITeIII) AJIKUHOB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4

ApeHbl: OEH30I1 ¥ TOITYOL

https://lesson.academy-

11 T OKCHYHOCTE ADCHOR content.myschool.edu.ru/lesson/7dada027-8448-418f-
P b416-fbaledd4ab6d

T'enernueckas cBs3b

12 YIIICBOIOPOIOB, MPHUHAICKAIIIX https://lib.myschool.edu.ru/content/856
K pa3/IMYHbIM KJjIacCaM
IIpupoaHbie HICTOUHUKHU

13 igie;(l’i?f (:Iiz::ﬂ?{i flep :;;};flier;f https://lib.myschool.edu.ru/content/16072
Y ITPOJIYKTHI e€ nepepaboTKU
IIpupoaHbie HCTOYHUKHU

14 ﬁgie;(i?g?fe%?;{i IHep fi}g’lier;f https://lib.myschool.edu.ru/content/16072
U IPOJYKTHI e€ mepepaboTKu

15 53?;523;:;?)53?“ 1o pasaeiy https://lib.myschool.edu.ru/content/918
[IpenenbHbIE OAHOATOMHBIE

16 CIIUPTHI: METAHOJ U ATAHOIL. https://resh.edu.ru/subject/lesson/4769/start/150550/
Bonopoanas cBs3b

17 ﬁ;ﬁ;g?ﬁtgﬁf;?ggi};m https://lesson.academy-content.myschool.edu.ru/
DeHOJI: CTPOSHHE MOJICKYJIBI, https://lesson.academy-

18 (u3HUECKHe U XUMHUUYECKUE content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-
CBOICTBA, MPUMEHEHUE 896e-10a2278b08f1

19 ﬁiﬁiﬁiﬁffﬁfgfrm " https://resh.edu.ru/subject/lesson/4776/start/150604/
O/IHOOCHOBHbIE ITPECTbHBIC https://lesson.academy-

20 KapOOHOBBIE KHCIIOTHI: content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-
MYpaBbUHAS H YKCYCHAsI a3ec-ba0f9fe63c0d
Ipaktrueckas padora Ne 2. https://lesson.academy-

21 «CBoiicTBa pacTBOpa YKCYCHO# content.myschool.edu.ru/lesson/9834d408-386d-444a-
KHCJIOTBI» 8de3-7efha8b98cdb
CreaprHOBas M OJIENHOBAs https://lesson.academy-

22 KHCJIOTHI, KaK TIPEICTABUTEIN content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-
BBICIIHX KApOOHOBBIX KHUCIIOT a0eb-1e59cd5f4dof
Brruncnenus mo ABHCHHIO httpsj/lesson.academv-

23 yp content.myschool.edu.ru/lesson/99557a5e-2221-43e0-

XUMHUYECKOU peaKinuu

97b8-983de535c44d



https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.academy-content.myschool.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lib.myschool.edu.ru/content/856
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/16072
https://lib.myschool.edu.ru/content/918
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://lesson.academy-content.myschool.edu.ru/
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

Mb11a Kak COJIM BBICIIIMX

24 KapOOHOBBIX KHCJIOT, HX MOIOIIIEE 1 https://resh.edu.ru/subject/lesson/5952/start/150631/
neiicTBre
SHSEI:(’)IG}?L?:EZI giﬁomx https://lesson.academy-
25 KE cor ll“[n Omi CLOKHBIX 1 content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-
- P a0eb-1e59cd5f4d9f
3¢upoB
26 JKupst: ruapoius, mpuMeHeHue, 1 https://resh.edu.ru/subject/lesson/5952/start/150631/
OmostorudecKkas poiib )KHPOB
YTneBonapl: COCTaB,
27 wraccuukanus. Baxueiimme 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
MNpeACTAaBUTCIIN: ITIFOKO34,
(pykro3a, caxaposa
Kopaxman i Lemiionosa Kak https://lesson.academy-
28 P t 1 content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-
TPHPOIBIE HOTUMEDDT bbbe-3d3ae748f716
KontponbHas pabora mo pasaeny https://lesson.academy-
29 «Kwucnopozacoaepxarine 1 content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-
OpPraHUYECKUE COCAUHECHUS a40f-c9fe7c9c4bf8
https://lesson.academy-
30 AMMHBI: METUJIAMUH U aHUJIWH 1 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628
A
31 p A ’ 1 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-
OHOJIOTHYECKOE 3HAUYECHUE.
ace0-78eca6009628
IlenTuasl
benku kak npupoHbIe
32 BBICOKOMOJIEKYIISIPHBIC 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
COCOANUHCHUSA
OCHOBHBIE NOHATUS XUMHUHU
33 BBICOKOMOJIEKYISIPHBIX 1 https://resh.edu.ru/subject/lesson/6095/start/150823/
COEIMHEHN
OCHOBHI)IC METOAbI CUHTE3a
34 BRICOKOMOTIEKYIAPHBIX 1 https://resh.edu.ru/subject/lesson/6152/start/150850/
COCANHCHUU. HJ’IaCTMaCCLI,
Kay41yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

IMPOIT'PAMME



https://resh.edu.ru/subject/lesson/5952/start/150631/
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.academy-content.myschool.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6152/start/150850/

11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBo yacoB

Bcero

KonrposabHbie
padoThI

Ipakrnyeckue
padoTsI

Hdara
H3y4YeHHus

DJeKTpoHHbIe HUGpPOBbHIE
o0pa3oBaTesIbHbIE pecypehbl

Xumudeckuit 3neMeHT. AToM. DIeKTPOHHAS
KOH(HUTypanus aTOMOB

https://lib.myschool.edu.ru/content/5775

HepI/IO)II/I‘ICCKI/Iﬁ 3aKOH " HepI/IO)II/I‘IeCKaH
CHUCTCMA XUMHNUYCCKUX DJICMCHTOB L[ .
MeH,ueJleeBa, HUX CBA3b C COBpeMeHHOﬁ
Teopneﬁ CTpPOCHUA aTOMOB

https://lib.myschool.edu.ru/content/16203

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XAMUYECKUX 3JIEMEHTOB U UX COCIUHECHMI
0 TPYIIaM | NepuojaM. 3HaueHre
MEPUOANYECKOTO 3aKOHA M CUCTEMBI
xuMuueckux saemenToB .M. Menpaeneesa B
pa3BUTHH HAYKU

https://lib.myschool.edu.ru/content/16203

CrpoeHue BelecTBa. XUMHUUECKas CBs3b, €6
BUJIbI; MEXaHNU3MBbI 00pa30BaHMs
KOBaJICHTHOH cBsi3U. BopopoHast cBsi3b

https://lib.myschool.edu.ru/content/16173

BaneHTHOCTh. DJIEKTPOOTPUIIATENEHOCTD.
Crenenn okucieHus. Bemectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

https://lib.myschool.edu.ru/content/5628

TToHsiTHE O TUCTIEPCHBIX CUCTEMAX.
HcTuHHBIEC U KOJIJIOUTHBIE PACTBOPHI.
MaccoBas 10J1s BELLIECTBA B paCTBOPE

Krnaccudukanus u HoMeHKIaTypa
HEOPTraHUYECKUX COECUHEHUN.
I'enernyeckas cBsi3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanus XuMudecknx peakiui B
HEOPraHUYEeCKON ¥ OPraHN4eCKON XUMHUHU.
3aKOH COXPAHEHHUS MacChl BEIIECTB; 3aKOH
COXpaHEHHMS U MPEBPAIICHHUS SHEPTHH IpU
XUMHYECKHIX PEaKITIsIX

Ckopoctb peakiun. OOpaTumble peakiiH.
XuUMHUECKOE PaBHOBECHE

https://lib.myschool.edu.ru/content/16206

https://lib.myschool.edu.ru/content/15475

https://lib.myschool.edu.ru/content/16236

https://lib.myschool.edu.ru/content/14418



https://lib.myschool.edu.ru/content/5775
https://lib.myschool.edu.ru/content/16203
https://lib.myschool.edu.ru/content/16203
https://lib.myschool.edu.ru/content/16173
https://lib.myschool.edu.ru/content/5628
https://lib.myschool.edu.ru/content/16206
https://lib.myschool.edu.ru/content/15475
https://lib.myschool.edu.ru/content/16236
https://lib.myschool.edu.ru/content/14418

10

11

12

13

14

[pakruyeckas padora Ne 1. «BnusiHue
pa3nuuHbIX (PaKTOPOB Ha CKOPOCTH
XUMHYECKOHN peaKIium»

OnexTponutrdeckas aucconnarys. [Torstue
0 BOJIOpoiHOM TToKa3arene (PH) pactBopa.
Peaxiuu nonHoro oomena. I'uaponus
OpraHNYECKHUX ¥ HEOPraHMUECKHUX BEIIECTB

KonTtponpHas pabota o pazaery
«Teopernyeckre OCHOBBI XUMHUM

Meranel, ux nosuoxenue B [lepuoanueckoi
CHCTEME XUMUYECKHUX dyeMenTos JI. U.
MeneneeBa 1 OCOOCHHOCTH CTPOCHUS
aToMoB. O0mHe (pu3nIeckue CBOUCTBA
METAJITIOB

CriaBbl METAJUIOB. DJIEKTPOXUMUYECKUI
PsiA HapsDKEHUH METalIoB

https://lib.myschool.edu.ru/content/15303

https://lib.myschool.edu.ru/content/15240

https://lib.myschool.edu.ru/content/15265

https://lib.myschool.edu.ru/content/5110

https://lib.myschool.edu.ru/content/4257

15

XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
METaJJIOB (HATpHid, Kaluil, KaJIbIIUH,
MarH#i, aJIOMUHHR) U UX COCTUHCHUI

https://lib.myschool.edu.ru/content/14564

16

17

18

19

XumMuueckue CBOMCTBa Xpoma, MeU U UX
COCIUHECHUM

XuMH4YecKkre CBOMCTBA IMHKA, JKelle3a U UX
COEIMHEHU N

IpaxTryeckas pabora Ne 2. "Pemenne
9KCIIEPUMEHTAIILHBIX 3a/1a4 110 TeMe
«Metamnsy"

HemeTanisl, X MOJIOXKCHUE B
[lepuonndeckoii cucTeMe XUMHUIECKUX
anemenToB J1. 1. MenneneeBa u
0COOCHHOCTH CTPOCHHUS aTOMOB

https://lib.myschool.edu.ru/content/2830

https://lib.myschool.edu.ru/content/2830

https://lib.myschool.edu.ru/content/14929

https://lib.myschool.edu.ru/content/14664

20

OKHCIUTENFHO-BOCCTAHOBUTEIILHBIE
peaxuun. [Tonstue 06 anekTposnuse
pacIIaBOB U pacTBOPOB cONe

https://lib.myschool.edu.ru/content/15204

21

®du3nyeckre CBONCTBA HEMETAIIIOB.
AJToTponusl HEMETaJUIOB (Ha MpUMepe
KHCJIOpOo/Ia, cepbl, pocdopa u yriaepoaa)

https://lib.myschool.edu.ru/content/12322

22

XUMHUYECKUE CBOMCTBA I'AJIOTEHOB, CEPBI U
HUX COEeIUHEHUN

https://lib.myschool.edu.ru/content/12322



https://lib.myschool.edu.ru/content/15303
https://lib.myschool.edu.ru/content/15240
https://lib.myschool.edu.ru/content/15265
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23

24

25

XuMn4eckue CBOHCTBa a30Ta, Gpocdopa u ux
COEJIMHEHHH

XuUMHYECKHE CBOMCTBA yriepoaa, KpeMHUs
W UX COSTMHEHUI

IIpumeHeHNe Ba)KHENIINX HEMETAJUIOB U UX
COEIMHEHN

https://lib.myschool.edu.ru/content/12319

https://lib.myschool.edu.ru/content/1368

https://lib.myschool.edu.ru/content/14664

26

O00011IeHNEe U CUCTEMATU3ALHS 3HAHUH I10
teMme «Hemeramnsly. Beluucnenus mo
YPaBHEHUSM XUMHUYECKUX PEAKIHH U
TEPMOXUMHYECKHE PACUETHI

https://lib.myschool.edu.ru/content/5209

27

[MTpakTueckas pabora Ne 3. «Pemenue
9KCIEPUMEHTAIBHBIX 32124 110 TeMe
"HemeTtasisr"»

https://lib.myschool.edu.ru/content/14563

28

29

30

31

KonrtposbHas pabota mo TeMam «MeTaibiy
u «Hemeramnb»

HeopraHqucm/Ie 1 OPraHNY4CCKUC KUCJIOTHI.
HeopraHqucm/Ie 1 OpraHnv4CCKUe
OCHOBaHUA

AmdoTepHBIE HEOPTAaHUIECKUE U
OpTaHWYeCcKHe COeANHEHNs. | eHeTnueckas
CBSI3b HEOPTaHNYECKUX M OPTaHNIECKUX
BEILIECTB

Pois xuMum B obecriedeHnH SKOJIOTHIECKOH,
9HEPreTHYeCKON W MUIIEBOH 6e301macHoCTH,
PasBUTHH METUINHBI

https://lib.myschool.edu.ru/content/15265

https://lib.myschool.edu.ru/content/14932

https://lib.myschool.edu.ru/content/14932

https://lib.myschool.edu.ru/content/12445

32

[IpencraBnenns 00 0OIMUX HAYIHBIX
MPUHIUITAX TPOMBIILICHHOTO TTOTyYEHUsI
BAKHEHIIHX BELIECTB

https://lib.myschool.edu.ru/content/15327

33
34

YenoBek B MHPE BCUICCTB U MATCPUATIOB

Xumus u 340POBBE YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
IMPOT'PAMME

34

https://lib.myschool.edu.ru/content/4241
https://lib.myschool.edu.ru/content/2800
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YYEBHO-METOJINYECKOE OBECIHHEYEHHE OBPA3OBATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus / Epemun B.B., Ky3emenko H.E., Tepenun B.U., [Ipoznos A.A., JIyaun B.B.; nox
penakuueit Jlynuna B.B., OOmiectBo ¢ orpaHu4eHHOM OTBETCTBEHHOCTHIO «J[PODAY;
Axuunonepnoe obmectBo «M3narensctBo «lIpocBemenner»

METOANYECKHUE MATEPUAJIBI IJI51 YYUTEJIA

Mos mxoia, POII

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbl MW PECYPCbl CETH
HUHTEPHET

POII, Mos mkona
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