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MHNOACHUTEJBHASA 3AIINCKA

Hacrosimas pabouast nmporpamma no xumuu st 10-11 kitacca (0a30Bbli YpOBEHB) cpefHEN 00111e00pa30oBaTEIbHOM HIKOJIbI

COCTaBJICHA HA OCHOBC:

1.
2.

9.

®denepanbHOro 3akoHa «O06 odpazoBanuu B Poccuiickoii @enepanun» ot 29.12.2012 No 273-D3.

«O BHeceHnuu u3MeHeHui B @enepanbHbiil 3akoH «O0 obpazoBanuu B Poccuiickoit @enepanun» ot 24 ceHtsaops 2022 r. No
371-@3.

. Ilpuka3z MunuctepctBa oOpa3zoBanusi u Hayku Poccuiickoit ®@enepanuu Ne 413 ot 17 masg 2012 r. «O0 yTBepXaeHUN

(denepanbHOro rocy1apCTBEHHOI0 00pa30BaTeIbHOTO CTAaHJApTa CPEIHETO OOIIET0 0Opa30BaHUY.
[Ipukaz MunucrepctBa npocpemieHusi Poccuiickoii ®@enepaunn ot 12.08.2022 Ne 732 «O BHECEHMM W3MEHEHUW B
(denepanbHbIN rOCyapCTBEHHBI 00pa30BaTENbHBIA CTAaHAAPT CPEIHEro OO0IIEero 00pa30BaHUs, YTBEPKICHHBIA MPUKA30M
MunncrepcrBa npocsenienust Poccurickont @enepanuu ot 17 mas 2012 . Ne 413».
[Ipuka3z MunncrepcrBa npocsemeHuss Poccuiickonn ®@enepaunu ot 27.12.2023 Ne 1028 «O BHeCcEHMHM W3MEHEHUU B
HEKOTOpble TMpuKa3spl MuHuctepcTBa oOpasoBaHusi u Hayku Poccuiickoit ®expepanuu, kacaromuecs GdeaepanabHbIX
rOCyJapCTBEHHBIX O0Pa30BaTEIbHBIX CTAHJIAPTOB OCHOBHOTO 00IIero oOpa3oBaHMsI M CPEIHEro OOUIEro OO0pa3oBaHUs»,
3apeructpupoBanHoro B Muntocte Poccun 02.02.2024 1. Ne 77121.
[Ipukaz MunuctepctBa npocsemieHus Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 «OO0 yTBepxkaeHuu QeaepaibHOM
00pa3oBaTeIbHON MTPOTPAMMBI CPETHETO O0IIEeT0 00pa30BaHUSD.
[Ipukaz MwunucrepctBa npocpemieHusi Poccuiickoii ®@enepaunn ot 09.10.2024 Ne 704 «O BHecCeHMM W3MEHEHUW B
HEKOTOpbIe MpuKa3dsl MuHuctepcTBa npocBemieHuss PO, kacarommuecs denepanbHbix oOpazoBaTenbHbIX nporpamm HOO,
OO0 u COO» (3apeructpuponan ot 11.02.2025 roxna).
OcHOBHOIi 00pa30BaTeIbHON MPOrpPaMMoOil cpeiHero odiiero oopazopanus MAOY
KackapuHnckoii cpenineii 00111e00pa3oBaTesIbHON IKOJIbI, YTBEPKIECHHOM Ha MEICOBETE,

npotokost Nel5 ot 11.07.2025 r., npukazom Ne 491 ot 13.08.2025r., cornacoBaHHOU

VYnpasnstomum CoetoM mkoist 25.07.2025 r. (mpotokoit Nel1).

Yecrabom MAOY  Kackapunckoit COI, yTBepkKAEHHBIM MPUKA30M HayaJbHUKA YIpaBiIeHUs 0Opa30BaHUs
AnmunucTpanuu TIOMEHCKOTO MyHUIIUNATBHOTO paiioHa oT 25.05.2016r. Nel38-0.

10.ITporpammoii Bociutanuss MAO Kackapunckoit COII (mpuka3 ot 16.02.2021r Ne 94).



11.TTonoxenremM o mpomMexxyTouHou arrectanuu (mpuka3 Ne395 or 12.10.2015r1.)

12.Yue6Horo miana MAOY Kackapunckoit COILI, yrBepkaeHHoro Ha neacosete, mpotokos Nel3 ot 27.06.2025 r., npukazom
No 458 o1 27.06.2025 1. u cornacoBanHoro Ynpasisitomum CoseToMm mikosibl 27.06.2025 r. (mpotokoi Ne 10).

13.ITonoxkeHus o paboumx MporpaMMax yduTesel mo oOpa3oBaTelbHBIM IporpamMMamM, YTBEpPXKACHHOTO mpukazom MAOY
Kackapunckoit COLI ot 20.05.2022 1. Ne368.

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl MO XUMHUHU, K ONPEIEICHHIO0 OOlIel cTpaTeruu OO0y4YeHHs, BOCIUTAHUS U
pa3BuTHs oOydaroumxcsi cpeiacTtBamu ydeOHoro mnpenmera «Xumus» minsg 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM
koHnentyanbable mnonoxeHuss PI'OC COO o B3anMOOOYCIOBICHHOCTH L€JeH, COJep)KaHUs, pe3yJbTaToB OOyYeHUs W
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHuE, MOIy4aeMOE€ BBITYCKHUKaMHM 00111e00pa30BaTelIbHON OpraHu3alluy, SIBISIETCS HEOThEMJIEMON
4acThl0 UX 00pa3oBaHHOCTH. OHO CIIy’KUT 3aBEpIIAIONIMM 3TallOM peajii3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE
KJTFOUEBBIX [IEHHOCTEW, MPUCYIIUX LIEJIOCTHOM CHUCTEME XMMHUYECKOro 00pa3oBaHMs. DTH LIEHHOCTH KacaroTCs MO3HAHUS 3aKOHOB
IpUpoJIbl, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTMYECKH OOOCHOBAHHOT'O OTHOILIEHUS K
CBOEMY 3/I0pOBbIO0 U MPUPOJHOM cpexae. Peanmsyercss xumuyeckoe oOpa3oBaHMe OOydarOmIMXCsl HA YPOBHE CPEIHEro OOLIEro
o0Opa3oBaHMs CpeACTBAMM y4eOHOTO IMpeaMera «XHUMUs», COIEpKaHWE U MOCTPOEHHE KOTOPOrO ONpPEIEICHbI B MPOrpamMMe IO
XUMUU C YYETOM CreUU(PUKUA HAYKU XUMHUH, €€ 3HAYCHUs B MO3HAHUM MPUPOJIbI U B MaTEPUATIBHOM KM3HHU OOIIECTBA, a TAKKE C
y4€TOM OOIIMX LieJel U MPHUHIIMIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBbI CPEIHEro obiiero oOpa3oBaHUS B
Poccuiickon ®enepanum.

XHUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAET OCOOYIO pOJb B COBPEMEHHOM LIMBWIIM3ALMU, B CO3JaHUU HOBOWU
0a3pl MaTepuaIbHOU KyJIbTypbl. OHa BHOCUT CBOW BKJIaJl B ()OPMHUPOBAHUE PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, B CO3JaHUE
LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXaloleM MHpE Kak O €IMHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe (hopMuUpyeTcs B XMMHUHU Ha
OCHOBE IMOHUMAaHUs BELIECTBEHHOI'O COCTaBa OKPY>KAKOLIETO MHPA, OCO3HAHMS B3aMMOCBSA3U MEXIYy CTPOCHHEM BEIIECTB, HUX
CBOMCTBAMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUSI.

TecHO B3aUMOJEHCTBYSI C APYTMMH €CTECTBEHHBIMM HayKaMHU, XMMHS CTajlla HEOTHEMJIEMOW YacThbIO MHPOBON KYJIbTYpHI,
HEOOXOMMBIM YCJIIOBUEM YCHEIIHOTO TPYAa U KU3HH KaXI0ro wieHa oomectBa. CoBpeMEeHHas XMMUS KaK HayKa Co3uaaTebHasl,
KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha pEIICeHHE TIJIOO0AJbHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHUSI UYEJIOBEYECTBA —
CBIPbEBOM, YHEPTETUUECKOH, MTUIIIEBOM, IKOJIOTHIECKOM 0€30IMaCHOCTH U OXPaHbI 37I0POBbSI.

B cooTBeTcTBUU ¢ 00MUMHU HETSIMH W IPUHIIAIIAMHA CPETHETO 00111ero 00pa3oBaHus coaepxanue npeamera « Xumus» (10—11
KJIacChl, 0a30BbI YPOBEHb W3YUYEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYJbTYPHYIO MOATOTOBKY OOYYaroIIMXCs,
HEOOXOIUMYIO UM JUIsl BEIPAOOTKA MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEUIHOTO BKIIOYEHHS B JKU3HB COLMYyMa, MPOAOJIKEHUS
o0pa3oBaHMs B pa3MTUYHBIX 00JACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.



CocTaBnsitoliuMu npeaMeTa «XuMus» SBISI0TCS 0a30Bbie Kypchl — «Opranundeckas xuMus» u «OO01ast 1 HeopraHudeckas
XUMUSD», OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUSI KOTOPBIX SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CUCTEMA 3HAHHUM 10 HEOPTaHWIECKON
XUMHUHM (C BKJIIOYEHUEM 3HAHUW W3 OOIIEeH XUMHUHU) U OpraHuyeckod xumuu. DopMHUpOBaHHME TAHHON CHCTEMbl 3HAHUM TPHU
W3YUYCHHUH TpeaMeTa OOECIEeUMBAET BO3MOXHOCTh PACCMOTPEHHUSI BCET0 MHOTO00pa3vs BEIIECTB HAa OCHOBE OOLIUMX MOHSITHH,
3aKOHOB M TEOPHI XUMUHU.

Crpykrypa cojaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas v HeopraHuyeckas XuMus» cpopMuUpoBaHa B
nporpaMme MO XMMHUU Ha OCHOBE CHUCTEMHOIO MOJAXO0/Ja K M3YyYEeHHUIO Y4YeOHOro marepuana M OO0yCJIOBJIEHAa HCTOPUYECKHU
000CHOBaHHBIM Pa3BUTHEM 3HAHUN Ha OMpPENENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKON XUMHUHU BEIIECTBa
paccMaTpUBAlOTCSi HAa YPOBHE KJIACCHMUECKONW TEOPUU CTPOCHUS OpPraHUYECKUX COCAMHEHWM, a Takke Ha YpOBHE
CTEPEOXUMHUYECKUX U DJIEKTPOHHBIX MPECTaBICHUIN 0 cTpoeHUH BemecTB. CBeeHus 00 U3yyaeMbIX B Kypce BEIIeCTBaX JIal0TCs B
Pa3BUTUM — OT YTJIEBOJOPOJOB JO CJIOKHBIX OMOJOTMUECKH aKTUBHBIX COeAUHEHUM. B Kypce opraHnueckoil XMMHH MOJTy4YaroT
pa3zBuTHe chopMUpPOBaHHBIE HA YPOBHE OCHOBHOT'O 00I1IIer0 00pa30BaHUs NEPBOHAYAIBHBIE MTPEACTABICHHUS O XUMUYECKON CBSI3H,
KJIaCCU(DUKAITMOHHBIX TPU3HAKAX BEIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKON pEeaKIuu.

[Ton HOBBIM YyTiIOM 3peHHs B IpeaMere «XUMHs» 0a30BOTO YPOBHSI PaCCMATpPUBAECTCS M3YUECHHBIM HA YPOBHE OCHOBHOIO
o01iero oOpa3oBaHUsl TEOPETUUYECKUM MaTepualn U (HaKTOJIOTUUYECKHE CBEACHHUS O BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B
YaCTHOCTH, B Kypce «OOmias u HeopraHuuyeckas XUMUsS» O0ydarolMMCs MPETOCTaBISACTCS BO3MOXKHOCTh OCO3HATh 3HAUYCHUE
MEPUOIMYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOJIOJOTHYECKUX TMO3UIIUM, TIy0)Ke IMOHATh HCTOPUYECKOE H3MEHEHUE
GyHKIUN 3TOTO 3aKOHA — OT 0000IIAOIIEH 10 0OBSICHSAIONIEH U TPOTHO3UPYIOIICH.

Ennnas cucrema 3HaHWM O BaKHEHINMX BENIECTBAX, MX COCTaBE, CTPOEHHHM, CBOMCTBAaX W NPUMEHECHUH, & TAKXE O
XUMHUUYECKUX PEAKIUSIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTeKaHWsl JomoJiHsgeTcss B Kypcax 10 u 11 kmaccoB sineMeHTamMu
coJiepKaHusl, UMEIOIUMHU KYJIbTYPOJIOTHUECKUN U MPUKIIATHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aWMOCBS3HU
XUMUU C JPYTUMU HayKaMH, PACKphIBAIOT €€ POJb B MO3HABATEIBHOM M MPAKTUYECKOMN JESATEIBHOCTH YEIOBEKa, CITOCOOCTBYIOT
BOCIIUTAHUIO YBA)XEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTU TCOPUU U TIPAKTUUECKUX MTPUIIOKEHUN XUMUH, TIOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHCA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICITHBATH
uHQOpMaIIMI0O W TPUMEHATh €€ Il TONOJHEHUsS 3HaHWM, pPEIICHUS MHTEUICKTYalbHBIX M JKCIEPUMEHTAIbHbIX
UCCIIeNOBATENbCKUX 3a/1a4d. B 1memom conmepikaHue yueOHOro mpeaMera « XuMus» JaHHOTO YPOBHS M3YUYEHUS OPUEHTHPOBAHO Ha
dbopmupoBaHre y 00yJaroNMXcsi MUPOBO33PEHUYECKON OCHOBBI ISl TIOHUMaHUsA (QUIOCO(DCKUX WIEH, TAKMX KaK: MaTepuaIbHOE
€IUHCTBO HEOPTraHMYECKOTO W OPraHWYeCKOro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM M CTPOCHHUEM,
MO3HABAEMOCTh TPHUPOAHBIX SBJICHHM TYTEM OKCIEPUMEHTa U pPEIICHUS MPOTUBOPEUUN MEXITy HOBBIMU (aKkTamMu U
TEOPETUYECKUMHU MPEATNIOCHUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEUICHUHU 3KOJOTHUUYECKUX MPoOsieM, a Takke MmpolsemM cOepekeHus
AHEPreTUYECKUX PECYPCOB, ChIPbSI, CO3AHUSI HOBBIX TEXHOJOTHI U MaTEPUAJIOB.



B nnane pemieHus 3a1a4 BOCIUTaHUS, Pa3BUTHS U COLIMAIM3ALUU 00YUaIOUXCs IPUHATHIE IPOTPaMMON 110 XUMUU HOIXObI
K OIpPENETICHUIO COJEPKaHUs M TIOCTPOEHUS MPEAMETa MpeaycMaTpUBaOT (OPMUPOBAHNE YHHUBEPCAIBHBIX YUEOHBIX EHCTBUM,
uMeronmx 0a30BO€ 3HAYEHWE MJI PA3IUYHbIX BUJAOB JIEATEIbHOCTH: pEIICHUs MpoOJeM, MOUCKA, aHajau3a U 00paboTKH
uHbOpMaIuy, HEOOXOIUMBIX JJIsi MPUOOPETEHHUs OMbITa MPAKTHUYECKOW M HMCCIIEIOBATEIBCKON MEATEIbHOCTH, 3aHWMAIOIICH
BaKHOE MECTO B II03HAHUM XUMUH.

B mpakTtuke mpenonaBaHus XMMHUM KaK HAa YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHsA, TaK M HAa YPOBHE CPETHETO OOILEro
o0Opa3oBaHMsl, IPU ONPEACICHUHN COJCPKATEIbHON XapaKTEpPUCTUKU LIeJIe U3yueHusl mpeaMeTa HalpaBiIeHHEM MEePBOCTETICHHOM
3HAYUMOCTH TPAJULMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB XMMHUYECKOM HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS,
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYphl. C METOAMYECKOW TOYKH 3PEHUS TAKON
IIOAXO/ K OIIPEICIICHUIO LIEJIEN U3yYEHUs NIPEIMETA SBIIAETCS BIIOJIHE ONPABAAHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHHUS TJIaBHBIMHU LESIMU M3Y4YEeHHs TpeaMera «XuMus» Ha 06azoBoM ypoBHe (10 —11 ki)
SBJISIIOTCSL:

* (opMupoBaHHE CHCTEMbl XMMHYECKUX 3HAHUN KaK BaKHEWILEH COCTABIIAIONIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B
OCHOBE KOTOpOH JIekaT KIIIOYEBBbIE MOHATHS, (yHIaMEHTAJIbHbIE 3aKOHBl M TEOPUM XUMHUHU, OCBOEHHUE S3bIKAa HAYyKH,
YCBOCHHME M TTOHUMAHME CYIIHOCTHU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpHEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

* (opMupoBaHuE U pa3BUTHE TMPEACTABICHUN O HAy4YHBIX METOJIaX TIO3HAHUS BEIIECTB M XUMUYECKHUX DPEaKIUH,
HEOOXOIUMBIX JJISl IPUOOPETEHUSI YMEHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B
IIPUPOJE, B MPAKTUYECKOW U OBCEIHEBHOW KU3HU;

* pa3BUTHE YMEHUW M CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOJIOJACHHEM U OOBSCHEHHEM XHMHUYECKOTO IKCIICPUMEHTA,
cOOJIIOZIeHEM MPpaBUI 0€30MaCHOTO OOPAIIICHUS C BEIIECTBAMMU.

Hapsiny ¢ atum, comepxaTenbHas XapaKTepUCTHKA IeJIe 1 3a7a4 U3ydeHUs MpeIMeTa B IporpaMMe 1Mo XMMHH YTOYHEHA U
CKOPPEKTUPOBaHA B COOTBETCTBMM C HOBBIMH IPHOPHTETAMH B CHCTEME CpeaHero oomiero oOpa3oBaHus. CeromHs B
MPENoJIaBaHN XMUMHUHU B OOJBINEH CTENEeHU OTHAETCS TPEANOYTCHHE NPAKTUYECKONM KOMIIOHEHTE COJEpKaHHs OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHMKA OOIE00pa30oBaTeNbHOM OpTraHMU3alMM, BIAJCIONIETO HE HA0OpPOM 3HAHUH, a
(GyHKIIMOHATFHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W MPUMEHEHUS UX B peabHOM
YKU3HHM JIJIS] PEIICHUS MTPAKTUYECKHX 3a]1a4.

B cBsi3u ¢ 9TUM TIpH U3yUEHUHU TIpeAMETa « XUMUSD JOMHUHHUPYIOIEe 3HaYeHne MTPUOOPETAIOT TaKUE LIETU U 33]]a4H, KaK:

amanraius oO0yJaromuxcsi K yCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MHpPA, (POPMUPOBAHHME HHTEIUICKTYalbHO Pa3BUTOMN
JUYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSTEIFHOMY MPUHSATHIO TPAMOTHBIX PEIICHUA B KOHKPETHBIX



JKU3HCHHBIX CUTYalHUsAX, CBA3AHHBIX C BCIICCTBAMH M HUX IIPHUMCHCHHUCM; (1)OpMI/IpOBaHI/IC y 06y‘IaIOHII/IXC$I KJIIOYCBBIX HAaBBIKOB
(KJ'IIO‘IGBBIX KOMHGTCHHHﬁ), HMCIOIIUX YHHUBCPCAJIBHOC 3HAYCHHUC IJIS PA3JIMYHBIX BHAOB IACATCIIBHOCTU: PCIICHUS Hp06JICM,
IIOUCKa, aHaJIn3a U O6pa6OTKH I/IH(i)OpMaHI/II/I, H€O6XOI[I/IMBIX JJIA l'IpI/IO6peT€HI/ISI OIIbITa OCATCIIBHOCTHU, KOTOpASA 3aHUMACT BAKHOC
MECTO B IIO3HAHMHU XHWMHH, a4 TAKXKC OJIs1I OLCHKH C HOSI/II_II/Iﬁ 9KOJIOTHYECKON 0Oe30IMacHOCTH XapaKTepa BIIMAHWUA BCHICCTB U
XUMHNYCCKUX ITPOHCCCOB HAa OPraHU3M YCJIOBCKA U IIPUPOIHYIO CPEAY,

pa3BUTHE IIO3HABATEIIBHBIX WHTEPECOB, MHTEIUICKTyIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0YyYaromuXcs: CHOCOOHOCTH
CaMOCTOSITEJIbHO TMPHOOpETaTh HOBBIE 3HAHUS IO XMMHHM B COOTBETCTBHUU C >KMU3HEHHBIMH MOTPEOHOCTSIMH, HMCIOJb30BaTh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJIOTHH JJI MOMCKa U aHaIn3a y4eOHOM U HAyYHO-MOMYJISpHOM HHPOPMALIUA XUMUYECKOTO
coaepxkanus; (GOPpMUPOBAHKWE U PA3BUTHE Yy OOYYAIOIIMXCSA ACCOIMATUBHOTO M JIOTMYECKOIO MBIIUICHUS, HAOJIIOAaTEIbHOCTH,
coOpaHHOCTH, aKKyPaTHOCTH, KOTOPbIE 0OCOOEHHO HEOOXOANMbI, B YACTHOCTH, MIPH TUIAHUPOBAHUHU U TIPOBEJICHUN XUMUYECKOTO

HKCIIEPUMEHTA; BOCIUTAHUE Yy OOydaromuxcs yOeKIEHHOCTH B T'YMAHUCTHYECKOW HAIPaBICHHOCTH XUMHUH, €€ Ba)KHOM pOJIM B
pelIeHnn TI00albHBIX MPOOJIEM PALMOHAIBHOTO MPUPOAOIOJIB30BAHUS, TOMOJIHEHUSI YHEPIEeTUYECKUX PECYPCOB U COXPaHEHUS
IPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOUIEHUS K MPHUPOJE M CBOEMY 3I0pPOBBIO, a TaKkKe
IPUOOPETEHHUS] ONBITA UCIOJIb30BAHUS TMOJIYYEHHBIX 3HAHWWA I NPHUHSATHS TPAMOTHBIX PEIICHUA B CHUTYyalUsAX, CBSI3aHHBIX C
XUMHUYECKUMU SIBJICHUSIMH.

B yueOHOM maHe cpemgHero obmiero oOpa3oBaHHUsl MpeaMeT «XuMHUs» 0a30BOro ypoBHS BXOJHUT B COCTaB NpPEIMETHOMN
obnactu «EcTecTBEeHHO-Hay4HbIE PEAMETHI.

OO11ee Yncao YacoB, OTBEAEHHBIX U1 U3YyUEHUS XMMHUHU, HA 0230BOM YPOBHE CPEAHEro 00Iero 00pa3zoBaHusi, COCTABISIET 68
yacoB: B 10 kiacce — 34 gaca (1 gac B Henemo), B 11 kiacce — 34 yaca (1 yac B Heziento).



COJEPXAHUE OBYUYEHUA

10 KIIACC
OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XMMHUH

[IpeaMer opraHMYeCKON XUMUU: €€ BO3HUKHOBEHHE, Pa3BUTUE U 3HAYCHHUE B IIOJIyYECHHUU HOBBIX BEILIECTB U MAaTEPUAJIOB.
Teopust crtpoeHuss opraHuueckux coeauHeHuid A. M. bByrtnepoBa, €€ ocHOBHblEe MoOn0XeHUsS. CTPYKTypHbIE (HOPMYJIBI
OpraHMYEeCKUX BemecTB. ['omoisiorus, nzomepuss. XuMHU4YecKass CBSA3b B OPraHMYECKUX COCIUHEHHSIX — OJWHAPHBIE W KpaTHBIE
CBSI3H.

[IpencraBnenne o kiaaccupuKalmyu OpraHMYecKuX BellecTB. HoMeHKiaTypa opraHn4eckux COeIMHEHHUN (CUcTeMaTh4ecKas)
Y TPUBHAJIbHBIC HA3BaHUS BAKHEHUIIUX MPEACTABUTENEH KIACCOB OPTaHUYECKHUX BEILECTB.

DKCcHepuMEHTAJIbHbIE METO/Ibl U3YUYEHUS BEUIECTB U MX MPEBpAIlCHU: O3HAKOMJIEHHE ¢ 00pa3liaMu OpraHMYeCKUX BELECTB
U MaTepuajaMy Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJl OPTaHMYECKUX BELECTB, HAOMIOIEHNE U ONTMCAHUE IEMOHCTPAIMOHHBIX
OTIBITOB I10 MPEBPAILECHUIO0 OPraHMUYECKHUX BEIIECTB MIPU HarpeBaHuu (TU1aBlieHUE, 0OYyIJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKUN psii. MeTaH U 3TaH — NpOCTEeHIINE NMPEACTaBUTENN AJIKaHOB: (U3NYECKUE U
XUMUYECKHE CBOMCTBA (PeaKlMy 3aMEeILeHUs U TOPEHNUs ), HAX0XKACHUE B IPUPOJIE, MTOTyUYEHUE U PUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, T'OMOJOIMYECKUU psAA. OTWIEH W MNPONWIEH — MNPOCTEHIINE NPEICTABUTENIN aJKEHOB:
(bu3MUecKrue U XMMUYECKUE CBOMCTBA (peakUMU TUAPUPOBAHUS, TAIOTCHUPOBAHUS, TUAPATALNN, OKUCIECHUS U MOJIMMEPU3ALIN),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Ankaauensl: Oytaaues-1,3 u MmetwiOyTaaueH-1,3: cTpoeHue, BaXXHEHUIINEe XUMUYECKUE CBOMCTBA (peaKIus MOJUMEpU3aIin).
[TonydeHre CUHTETUYECKOTO KayyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHM psiA. AUETHIEH — MPOCTEHIINNA MpPEeICTaBUTENb AIKHHOB:
COCTaB, CTPOCHHUE, (PU3NYECKHE M XMMHUYECKHE CBOMCTBA (pEaKUuu TUAPUPOBAHUS, TajlOT€HUPOBAHMS, TMpATAllUU, TOPEHUs),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHue, (PU3MUECKME W XMMHYECKHE CBOMCTBA (peaKIMU TajJOr€HUpPOBAHUS W HUTPOBAHMS),
NOJlyuYeHUE U TpUMEHEHue. Tomyon: cocmas, cmpoeuue, guauueckue u XumuuecKue coUcmea (peakyuu 2ano2eHuposaHus u



HUMpOBanus), noiyyerue u npumernerue. TOKCUUHOCTh apeHOB. ['eHeTHUecKas CBsSI3b MEXK]y YIIeBOAOPOIaMHU, PUHAJISKAIUMU
K pa3JIM4HbIM KJIaCCaM.

[TpuponHble MCTOUHUKH YTIAEBOAOPoAOB. llpuponusiii ra3 um momyTHele HedTsaHble ra3bl. HedTs m e€ mpoucxoxaeHue.
CrniocoObl nepepaboTku He(TU: TIEPETOHKA, KPEKUHT (TEpMHUUECKUH, KaTaIMTUYeCKuil), muponu3. [IponykTel nepepaboTku HedTH,
WX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yToib U MPOAYKTHI €ro nepepadboTKH.

OKCIepUMEHTAIbHBIE METOJIbI U3YyUEHHUS BEIECTB U MX NPEBPALLECHUN: 03HAKOMJIEHUE C 00pa3liaMu IUIaCTMAacC, Kay4yKOB U
pe3unsbl, kowiekuuu «Hedts» u «Yromapy, mMoaenupoBaHHE MOJEKYJ YIJIEBOAOPOIOB M TaJOr€HONPOU3BOAHBIX, MPOBEICHUE
IPAKTUYECKON pabOThI: MOTYyUYEHUE ITHUICHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnsle 3anaun.

Brluncnenuss mo ypaBHEHUIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
PEeaKIMK 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOJAYKTOB PEAKIINH).

Kucaopoacoaep:xamue opranndecKkue coeJuHEHMsI

[IpenenpHble OMHOATOMHBIE CHHUPTHI. METaHOJI M 3TaHOJI: CTpOEHUE, (PU3NUECKHMEe W XUMHUYECKHE CBOMCTBA (peakivu C
aKTUBHBIMU METaJUIAMH, TaJOr€HOBOJIOPOJAMHU, TOPEHHE), MpUMEHEeHUEe. BomopojHbIe CBSI3M MEXIY MOJEKYJIaMH CIIHPTOB.
JlelicTBrE METAaHOJIA U 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroatoMHbl€ COUPTHL. DTUICHTJIMKOJb U TJIUIIEPUH: CTPOCHUE, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aUMOIEHCTBHE CO
HIEJIOYHBIMUA METAJIJIaMU, KAaY€CTBEHHAsI pPEaKlus Ha MHOTOATOMHbIE CIUPTHI). [lelicTBue Ha opraHu3M uenoBeka. [IpumeHeHune
TJIMLEPUHA U STUJICHTIIAKOJIS.

deHoJI: CTPOCHHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHUE CBOKCTBA. TOKCHYHOCTH (eHona. [Ipumenenue dpenona.

Anbnerunibl U Kemouwvl. DopmanbAerui, aleTalbAeTHA: CTpOoeHHE, (U3UYECKHUE M XUMHUYECKHE CBOWCTBA (peakiuu
OKHCJICHHS] M1 BOCCTAHOBJICHHS], KAUECTBEHHBIE PEAKIINH ), IOJTYUYECHUE U IPUMEHEHHUE.

OHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KHCIOThI. MypaBbuMHAsT W YKCyCHasi KHUCJOTBI: CTpPOEHHE, (U3UYECKue u
XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIME JIJIsl Kjlacca KUCIIOT, peakius dTepuduKaiim), moiaydyeHue u npuMeHenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENM BBICHIUX KapOOHOBBIX KHUCIOT. MbUIa Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT, MX
MOIOIIleE JICHICTBUE.

Crnoxxnple 2>(QUpHl Kak MPOU3BOAHBIC KAapOOHOBBIX KHCIOT. ['mapomm3 crnoxHbix 3¢upos. Xupsl. ['maponus Kupos.
[Ipumenenue xupoB. buonornueckas poJb JKUPOB.

VYrneBonbl: cocTaB, KiacCUUKAIMSA YIJIEBOJOB (MOHO-, AW- W TMOJUCaXapuisl). [10K03a — MpOCTEHIIHMIT MOHOCAXapui:
O0COOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, (PU3NYECKHE U XUMMUYECKHE CBOMCTBA (B3auMoaeiicTBue ¢ rujipokcuaom meau(Il), okucnenue



aMMUa4YHbIM pacTBOpoM okcuga cepedpa(l), BoccTtaHoBieHHE, OpOKEHHE TJIIOKO3bI), HaXOXJICHHE B TMPUPOJIE, NMPUMEHEHHUE,
ononoruyeckas poiib. @otocunTte3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u wnemmrosio3a Kak OpUpOJHbIe mojuMepbl. CTpoeHHE Kpaxmana U UEUIHoNo3bl. PU3NYECKHE U XUMUYECKHE
CBOMCTBa KpaxmaJa (TUAPOJIN3, KAYECTBEHHAs PEAKLHSI C HOJOM).

OKCIEpUMEHTAIbHBIE METOAbl H3YYEHUS BEIIECTB M HX NPEBpAllCHHil: NpPOBEACHUE, HAOJIIOJICHHE M OIUCaHuE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC PEAKIIMU OJHOATOMHBIX CIHUPTOB (OKUCICHHE HTaHOJA OKCHIIOM
menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIIHIEpUHA ¢ TuapokcuoM Meau(1l)), anpaeruaoB (OKMCIEHUE aMMUAYHBIM
pactBopoM okcuaa cepedpa(l) u ruapokcuaom menu(Il), B3aumopeiicTBHe Kpaxmala C HMOAOM), MPOBEACHUE MPAKTUYECKOU
paboThI: CBOICTBA pacTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnsle 3anaun.

Bbluncienyss Mo ypaBHEHUIO XMMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOAHOrO BEIIECTBA WM IMPOAYKTA
peakuuu 10 U3BECTHBIM Macce, 00BbEMY, KOJIMUYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM NPOAYKTOB PEAKIIIH).

A3oTcoaeprkanme OpraHu4eckue COeIMHEHUS.

AMUHOKHUCIIOTBl Kak aM(OTepHble OpraHudeckue coenuHeHus. du3nueckue U XUMHUYECKHE CBOMCTBA aMMHOKUCIOT (Ha
npumepe ruiuHa). bruosornyeckoe 3HaueHne aMuHOKUACIOT. [lenTubl.

benkyn kak mpuUpONHBIE BBHICOKOMOJIEKYJSIpHbIE cOeAMHEHHUsA. llepBuuHasi, BTOpUYHAs M TPETUYHAs CTPYKTypa OEJIKOB.
XHUMHUYECKHE CBOMCTBA OEJIKOB: TMAPOJIN3, A€HATYpalusl, KaUeCTBEHHbIE PEAKIIUU Ha OEJIKHU.

DKCHEepUMEHTAIbHBIE METOJbl M3YUYEHHUs BEUIECTB M WX MpPEBpallleHH: HaOMIOACHUE U ONMHCAHHME JEMOHCTPALMOHHBIX
OMBITOB: JIeHATypalus OEIKOB IPH HarpeBaHUU, [IBETHBIE PEAKIIMH OEIIKOB.

BbicokoMoJIeKyJIsIDHBIE COeIMHECHUS

OCHOBHBIE TOHATHS XWMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUI: MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, CTEIEHb
NOJIMMEPU3ALINM, CpPEIHAs] MoJIeKyJisapHas wmacca. OCHOBHbIE METOJAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIWHEHUH —
NOJINMEPU3ALHS U MOJUKOHIEHCALUS.

DKCNEepUMEHTAIbHBIE METOJIbl M3yYEHHs BEIIECTB W MX MPEBpAIICHUI: O3HaKOMJIEHHE ¢ oOpa3llaMH MPUPOJIHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBA3H.

Peanmuszanys MeXNpeAMETHBIX CBSA3€M NPU M3YYEHHHM OpraHudyeckod xumuu B 10 Kkmacce ocyliecTBisieTcs vepes
UCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK WU TOHATUN, SBIAIOMIMXCA CHUCTEMHBIMHU [IJISl OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKIIA.



OOwue ecTeCTBEHHO-HAy4yHblE TIOHATHUA: SIBIEHHWE, HAy4dHbli (akT, TuUnores3a, 3aKOH, TEOpHs, aHalu3, CHHTE3,
KJIacCU(pUKaIus, IepUuOIUIHOCTD, HAOTIOCHHIE, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTHPOBAHHE.

®dusnka: Marepusi, dHEprus, macca, aroM, 3JEKTPOH, MOJEKyJla, 3HEPreTUYECKUH YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIeCTBa, PU3NYECKUE BEIIMYMHBI U €TUHUIIBI KX U3MEPEHUS.

buonorus: kierka, opranusm, ouocdepa, oOMEeH BelIeCTB B OpraHu3Me, (POTOCHHTE3, OMONIOTUYECKH aKTUBHBIC BEIECTBA
(Oenku, yrieBoabl, JKUPbI, PEPMEHTHI).
["'eorpadus: MuHepabl, TOPHBIE TOPOJIBI, OJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHonorus: IMUIICBLIC ITPOAYKTBI, OCHOBLI PAlIMOHAJIBHOT'O IMUTAHWA, MOIOIIKUE CPEACTBA, JICKAPCTBCHHBIC U KOCMCTHYCCKUC
npceraparbl, MAaTCPUAJIbl U3 HCKYCCTBCHHBIX U CHHTCTUYICCKHUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI XUMUH

XUMUYeCcKuil 35eMeHT. AToM. SIIpo aToMa, U30TOIBL. DIEKTPOHHAs 000JI0UKa.

DHepreTuyeckue ypoBHH, OLYpOBHU. ATOMHBIE OpOUTaH, s-, p-, d- 3meMeHThl. OCOOEHHOCTH paclpeieeH s JIEKTPOHOB I10
opOuTaIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOOB. DINEKTPOHHASI KOH(PUTYpaALUsi aTOMOB.

ITepunonnuecknii 3akoH u Ilepuoanueckas cucremMa xummdeckux anemeHToB . M. Menneneesa. CBsA3b NEPHOIUYECKOTO
3akoHa U Ilepmogmyeckor cucrteMbl xuMuuecknux dneMeHToB JI. M. MenzaeneeBa ¢ COBPEMEHHOUW TEOPHEN CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XUMUUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXHBIX BELECTB 110 IPpyInam U
nepuoJiaM. 3Ha4€HHUE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBA3b. BuAbl XMMHYECKOW CBsI3U (KOBAJICHTHAsl HEMOJISIpHAs W MOJSpHAs, WOHHAf,
MeTajimueckas). MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOM XUMHYECKOM CBA3M (OOMEHHBIH W JOHOPHO-AKLENTOPHBINH).
BonoponHas cBsi3b. BameHTHOCTB. DneKTpooTpruiaTenbHOCTh. CTeneHb OKuciieHusA. IOHBI: KATUOHBI U aHUOHBI.

BemecTBa MOJEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH IOCTOSTHCTBA COCTaBa BEIIECTBA. THITBI KPUCTALIMYECKUX
peméTok. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIMA KPUCTAJUIMYECKON PEIIETKH.

[lonatre 0 qucnepcHbIX cucTeMax. McTHHHBIE U KOJITOMAHBIE pacTBOPbl. MaccoBast 10715 BEIEeCTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeAuHeHuil. HomeHkaTypa HeEOpraHM4ecKuX BeEIIeCTB. |'eHeThyeckas CBs3b
HEOPraHUYECKUX BEILECTB, IPUHAICKAIIMX K PA3TUYHBIM KJIACCaM.

Xumnueckas peaknus. Krnaccupukaruss XUMUYECKUX pEakluid B HEOPraHWYECKOW U OPraHMYeCKOW XHWMHH. 3aKOH
COXpAaHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHHS U IPEBPALEHUS SHEPTUU TP XUMUYECKUX PEAKIUAX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3audHbIX (akTopoB. OOpaTuMble peakiuu. XuMU4Yeckoe paBHoBecue. DakTopsl,
BIIMSIFOIIME HA COCTOSIHUE XUMUYECKOTO paBHOBecus. [Ipunnun Jle [llarense.

OnexTponutryeckas auccouranus. CuiibHble M cialOble 37eKTpoiuThl. Cpefa BOAHBIX PAacTBOPOB BEIIECTB: KHUCIAf,
HEUTpaJibHas, IIEJTOYHAs.

OKHCIUTETBPHO-BOCCTAHOBUTEIIBLHBIE PEAKIIMH.

OKCIepUMEHTAbHBIE METO/Ibl M3YUYeHUs BEIIECTB W UX MpeBpalleHuil: neMoHcTpanus Tadmul «I[lepuognueckast cucrema
xumuueckux aneMeHToB J[. M. MenpaeneeBa», u3yueHue MOJEIEH KPUCTAUIMUECKHUX PELIETOK, HAOIIOAEHHE M OIMCAHUE
JIEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3/IoKeHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUM KaTalu3aTopa, ONpeaeicHHe



cpeabl pacCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBLHOIO WHIWKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEACHUE MPAKTUYECKOM
paboThl «BimsiHME pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN).

Pacuérurle 3amaqn.

Pacuérel mo ypaBHEHUAM XMMHUYECKUX PEAKLHI, B TOM YHUCJIE TEPMOXUMHUUYECKHE PACUETHI, pACUYETHI C MCIIOJIb30BAHUEM
MMOHSTHS «MaccoBas J0JIS BEIICCTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxenue HemertaioB B Ilepuommueckor cucreme xumuueckux sieMeHToB J[. M. MenpeneeBa wu
0COOEHHOCTH CTpOeHHs aToMoB. DU3nMYecKkrne CBOMCTBA HEMETA/UIOB. AJIOTPONHUS HEMETAIIOB (Ha MpUMEPE KHUCIOpoja, CEPHI,
dbocdopa u yriepoaa).

XHWMHUYECKHE CBOMCTBA BaXKHEHIITMX HEMETAIIOB (rajloreHoB, Cephl, a30Ta, pocdopa, yriepoaa U KpeMHHs) U UX COETMHEHHM
(OKCHI0B, KHCIIOPOICOAEPKAIINX KUCIIOT, BOJIOPOIHBIX COCTUHEHHM ).

[IprumeHeHne BAXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Metamnbl. Ilonoxenue meramnoB B Ilepuoguueckoil cucreme xumuueckux anemeHToB [[. 1. MenneneeBa. OcobeHHOCTH
CTPOCHHUS DJEKTPOHHBIX O0O0JIOYEK aTroMoB MeTamioB. OO0mme ¢usnueckue cBoiictBa MeTawioB. CIUiaBpl METaJIOB.
DJIEKTPOXUMHUYECKUN PSAJT HAIIPSYKEHUM METAJUIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHIITMX METAJIOB (HATPUH, KaJduk, KaIbIUi, MArHAH, aIFOMHUHUHN, IIMHK, XPOM, KEJI€30, MEJIb) U
UX COCTUHCHUH.

Oo6mmue criocoObl mosydyeHus MetayioB. [I[puMeHeHne MeTamioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3YYEHHUsI BEIIECTB W HX MPEBpALICHUN: HM3y4YeHUE KOJUIEKUMH «MeTalabl W CIUIaBbD»,
00pa3I0B HEMETAJIOB, PEIICHUE SKCIEPUMEHTAIBHBIX 3aja4, HaOJIOJCHUE W OINMMCAHHE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX
OTBITOB (B3aUMOJACHCTBHE THAPOKCHIA ATIOMHUHHUS C PACcTBOpPaMU KHUCIOT W UIEJIOYEH, KauyeCTBEHHBIC PEAKIIMU Ha KaTHOHBI
METaJIOB).

PacuétHrble 3amaun.

Pacué€tel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce WM OOBEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKITUU BEIIECTB, PaCYEThl MacChl (00BEMA, KOJTMYECTBA BEIIECTBA) MTPOYKTOB PEAKIIMH, €CITU OJHO U3 BEIIECTB
MMEET NMPUMECU. XUMMS U KU3Hb

Ponb xumun B 00ecriedeHUU SKOJIOTUYECKON, SJHEPTETHUIECKON 1 THUIIEBOM O€30MaCHOCTH, Pa3BUTHH MeTUIMHBL. [loHsTHE O
HAay4YHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUUYECKHUX PEAKIIHA.

[IpencraBnenust 06 OOUIMX HAYYHBIX MPUHIIMIIAX TPOMBIIIUIEHHOTO MOJIYYEHUS! BaXKHEHIITUX BEIIECTB.



UYenoBek B MHMpE BEIIECTB U MAaTEPUAJIOB: BAXKHEUIIME CTPOUTEIIbHBIE MaTepUalbl, KOHCTPYKLIMOHHBIE MAaTEpUabl, KPACKH,
CTEKJIO, KepaMHKa, MaTepHalIbl JIJIs JICKTPOHUKH, HAHOMAaTepHaJIbl, OpPraHMUECKUE U MUHEpaIbHbIC YIOOPECHHUS.

XHUMHS 1 310pOBbE YeJIOBEKA: NMPABUJIA HCIOJIb30BAHMS JIEKAPCTBEHHBIX MTPENApaToB, MpaBUiIa 0€30MaCHOTO UCIIOIb30BaHUS
[pernapaToB ObITOBOW XUMHH B TIOBCEAHEBHOM KU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MexxXnpeaMeTHbIX CBS3€d NpH M3YyYEeHUU OOLIEH M HEOPTaHMYECKOW XUMUU B 11 Kiacce oCyIIecTBISIETCS Yyepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHM, TaK W MOHITUM, SBISIOLIUXCSA CHUCTEMHBIMU JUIS OTAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAy4YHOI'O LIUKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAyuyHbIM (DaKkT, TUMOTE3a, 3aKOH, TEOpHsl, aHaju3, CHHTE3, KiaccU(pUKalusi,
NEPUOINYHOCTb, HAOIIOAEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, U3BMEPEHUE, SIBJICHUE.

®dusnka: Marepus, SHEpPrus, Macca, aToM, JJIEKTPOH, IMPOTOH, HEWTPOH, HMOH, H30TOIl, PaAUOAKTUBHOCTb, MOJIEKYJIA,
HPHEPreTUYECKUd YPOBEHB, BEIIECTBO, TEIO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3HMUECKUE BEIUYUHBI M E€AMHMIIBI UX
U3MEPEHUs, CKOPOCTb.

buonorus: kierka, OpranusM, 3KocucTema, onocdepa, MaKpo- U MUKpO3JIEMEHTBI, BUTAMUHBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MOPO/IbL, OJIE3HbIE UCKOMIAEMbIE, TOTIIIUBO, PECYPCHI.

TexHonmorus:  XUMUYECKass  MPOMBINUIEHHOCTb,  METAJUIYprHs,  NPOU3BOJICTBO  CTPOUTEIBHBIX  MAaTEpHANIOB,
CEJIbCKOXO35MCTBEHHOE MPOMU3BOACTBO, MHILEBAas MPOMBIIUIEHHOCTh, (apMaleBTUUYECKas MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO
KOCMETHYECKHX IPENAapaToB, MPOU3BOICTBO KOHCTPYKIMOHHBIX MAaTEPUAJIOB, JJIEKTPOHHAS ITPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.

I[INTAHNPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNN HA
HBA30BOM YPOBHE CPEJIHEI'O OBIIIEI O OGPA3OBAHHMA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOEHHUS OOYy4YalOIIMMUCS MPOTpaMM CpPEIHEro OOIIEro
oOpa3oBaHus (JINYHOCTHBIM, METANPEAMETHBIM U MpeAMETHbIM). HayuHo-MeToin4yeckoil OCHOBOM AJisi pa3paboTKU MIIaHUPYEMBIX
PE3yJIBTaTOB OCBOEHUS MPOTrPaMM CPEIHETO 0011ero 00pa3oBaHUs SBISIETCS CUCTEMHOAEATEIBHOCTHBIN IOIXO/.

B cooTBETCTBHM C CUCTEMHO-AEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJbTAaTOB OCBOCHHS NpPEIMETA
«X¥MHS» Ha YPOBHE CPEHETO 00I11Eero 00pa30BaHUs BbIJIEIECHbI CIEAYIOUINE COCTABISIOINE:

0CO3HaHHE 00YUYAIOIUMUCS POCCHICKON IPa1aHCKONW HACHTUYHOCTH — TOTOBHOCTHU K



CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOTMPEICIICHUIO; HaJMUMe MOTHUBAIIUU K O0yUYCHUIO;

[[EJICHANPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKIECHUM JIMYHOCTH HA OCHOBE KJIFOUEBBIX
IIEHHOCTEH W MCTOPUUECKUX TPAIULINK 0a30BOM HayKH XMMHH; TOTOBHOCTH U CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS B
CBOCU JIEATEIIbHOCTH I1IEHHOCTHO-CMBICIIOBBIMM YCTAaHOBKAMH, MPUCYIIMMH IIEJIOCTHOM CHUCTEME XHMHUYECKOTO OO0pa30oBaHMS;
HaJM4Yue MPaBOCO3HAHUS IKOJOTHUECKON KyJIbTYPhl U CIIOCOOHOCTH CTABUThH 1IEIH U
CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUS TNpeaMeTa «XHUMHUS» JIOCTUTAIOTCS B €IMHCTBE Y4eOHOW M BOCHUTATEILHOMN
JESITEILHOCTH B COOTBETCTBUM C TYMAaHHCTUUYECKHMMH, COLIMOKYIBTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTAMHU U HJI€JIaMU
POCCHUHCKOTO Tpa)kJIaHCKOro oOOIlecTBa, MPUHATHIMM B OOIIECTBE HOpPMAaMU U MpaBUJIaMU TOBEACHUS, CIIOCOOCTBYIOIIMMU
IpoIieccaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUSI JIMUHOCTH 00YYarOITUXCS.

JInyHOCTHBIE pe3yJbTAaThl OCBOCHHUS MpeaMeTa «XHUMHS» OTpakaloT CHOPMHUPOBAHHOCTH OIBITA I103HABATEIIBHOW U
MPAKTHYECKOHN JEATETLHOCTH 00YUYarOIIUXCS 10 peaIu3alliy MPUHITHIX B OOIECTBE LICHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHMS O0YYAIOIUMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,

YBa)XKEHUSI K 3aKOHY W MIPaBOIOPSJIKY;

MPEICTABICHUS O COIMAIIBHBIX HOPMAaxX U MPaBUIIAX MEKINYHOCTHBIX OTHOLICHUM B
KOJIJICKTHBE; TOTOBHOCTH K COBMECTHOM TBOPUYECKOM ACATEILHOCTH IIPH CO3JIAaHUH YUSOHBIX
MPOEKTOB, PEIIEHUU YYEOHBIX U MO3HABATEJbHBIX 3a/1a4, BBHIOTHEHUH XUMHUYECKUX HKCIEPUMEHTOB; CIIOCOOHOCTH MOHUMATH U
MIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHATTU3€ PA3IMYHBIX BUJIOB YUEOHOH NESITEIHHOCTH; 2) NATPUOTHYECKOT0 BOCIIMTAHUSA: [ICHHOCTHOTO OTHOIIEHUS K

HMCTOPUYECKOMY U HAYYHOMY HACIIECIUI0 OT€YECTBEHHOMN
XUMUH; YBXKEHHSI K TPOIECCY TBOPUYECTBA B 00JIACTH TEOPHHM M TMPAKTUYECKOTO MPUMEHEHHS] XMMHH, OCO3HAHHS TOTO, YTO
JIOCTUKEHUS HAYKH €CTh Pe3yJIbTaT JUIUTEIbHBIX HAOIIOEHNN, KPOTIOTIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, OCTOSIHHOTO TPyAa
YYEHBIX U MPAKTUKOB; MHTEPECA U MO3HABATEIbHBIX MOTHBOB B IMOJYUYEHUH U TOCJIECAYIOIIEM aHATU3Ee
WH(pOpMaIIK O IEPEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEYECTBEHHOM XUMHH; 3) TYXOBHO-HPABCTBEHHOI0

BOCIIUTAHUSA: HPABCTBCHHOTO CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBAaTh CHUTYAIlMH, CBSI3aHHBIE C XHUMHYECKUMHU SIBICHUSMH, U TPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI M ILIEHHOCTHU; TOTOBHOCTH OIICHUBATH CBOE IMOBEJACHHUE W MOCTYIKH CBOUX
TOBapPULIEN C MO3ULIHI



HPABCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX OCTYIKOB;
4) popmMupoBaHUs KYJbTYPbI 310POBbSI:
MOHMMAaHUSA [IEHHOCTEH 3/J0pPOBOTO U OE€30MacHOT0 00pa3a KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3MYECKOMY M ICUXMUYECKOMY 3JI0pPOBBIO; COOIIOACHMS MpaBHJI O€3011aCHOrO
oOpallieHus1 ¢ BEIIeCTBaMU B OBITY, TOBCETHEBHOM
KHU3HU U B TPYJIOBOU JEATEIBHOCTH; MOHMMAHUS LIEHHOCTH MIPABWII UHAUBUYAIBHOTO M KOJUIEKTUBHOTO O€30I1aCHOTO
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOUIUX 3/I0POBBIO U JKM3HH JIIOJCH; OCO3HAHMSI MOCIEICTBUN M HEMPUITHUS BPEIHBIX MPUBBIUCK
(YyroTpeOeHus anKorois,
HAapKOTUKOB, KypEHHUS]);
5) TpyA10BOI0 BOCTIMTAHMSI:
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENBCKON e TEIbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKON U JPYTUX BUAAX AEATEIBHOCTH; YCTAHOBKM HA aKTUBHOE YYacCTHE B PELICHUH MPAKTUYECKUX
3a7a4 COIMaIbLHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOEIO KJIacca, IIKOJIbl); MHTEpeca K MPAaKTUYECKOMY M3YUYeHHIO POoECcCuil pa3InyHOro poja, B TOM
quclie Ha
OCHOBE MIPUMEHEHHUS NMPEAMETHBIX 3HAaHUM MO XMMHUH; YBa)XXKEHUS K TPYAY, JIOASIM TpyJla U pe3ysibTaTaM TPYAOBOH AESITENbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY WHAMBUAYAIbHONW TpaeKkTOpuu oOpaszoBaHus, Oynymied mnpodeccun M peanu3aiiuu
COOCTBEHHBIX >KM3HEHHBIX TUJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEH K XMMHH, MHTEPECOB M MOTPEOHOCTEH
oO11ecTBa; 6) 3K0JIOrH4eCKOro BOCIIUTAHUSA: SKOJOTUYECKH 11eJIECO00Pa3HOro OTHOIIECHHUS K IPUPO/IE, KaK HCTOUHUKY
CYLIECTBOBAHUS KU3HU HA 3EMIIE;
NOHMMAHUA  TJ00AJIbHOTO  XapakTepa  JKOJOTUYECKUX  NpoOsieM,  BIMSIHUSA
IKOHOMUYECKUX TPOIIECCOB HAa COCTOSHHE MPUPOJHOW M COIMATBHOW Cpeipl; OCO3HAHUS HEOOXOIMMOCTH HCIOIH30BaAHUS
JOCTUKEHUN XUMUH JIJIsl pEIICHUS
BOTIPOCOB PAIMOHAIBHOTO MPUPOAONOIB30BaHNs; AKTUBHOTO HEMPUATHS ICUCTBUMN, MPUHOCAIINX BPe] OKPYKAIOIEH TPUPOTHOM
cpelie, YMEHHs TPOTHO3UPOBATh HEOIArONPUATHBIE KOJIOTHIECKUE TIOCIESICTBUS MPEANPUHIMACMBIX TCUCTBUN U IPEIOTBpaIIaTh
UX; HaJM4ds Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHHS, SKOJOTMUECKON KyJbTypbl, OMNbITA JAESITEIbHOCTH HKOJIOTHYECKOM
HANpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBAaThCS WMH B I[I03HABATEIbHON, KOMMYHUKATHBHOM W COLMAIBHOW TIPAKTHKE,
CIIOCOOHOCTH M YMEHHSI aKTUBHO MTPOTUBOCTOSATH UAEOJIOrHH XeMopoouu;
7) HEHHOCTH HAYYHOI0 MO3HAHHUS:



c(hOpMUPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

pa3BUTHS HAYKU U OOLLECTBEHHOW NMPAKTUKHU; TMOHUMAaHMS CIEUU(DUKN XUMUU KaK HAyKH, OCO3HaHUs €€ pojau B (pOPMUPOBAHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHSI, CO3JaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKPY’KaIOIEeM MUPE KaK O €IUHCTBE IPUPOJIBI U
4eJI0BEKa, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEN U PEIICHUHU MTPOOJIEM COXpAaHEHUS IPUPOIHOTO paBHOBECUS; YOEKAEHHOCTH
B 0CO0OH 3HAYUMOCTH XHMMHUU JUJIsI COBPEMEHHOM LMBUIM3ALUHU: B €€ I'YMaHHUCTUYECKOW HANpaBICHHOCTH W Ba)KHOH pOJM B
CO3/IaHUM HOBOHM 0a3pl MaTepUaIbHOW KYJIBTYpHI, PELICHHHM TJI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA —
CBIPBEBOM, JHEPreTUYECKON, MMILEBOM M HSKOJIOIMYECKOM O€30MacHOCTH, B PAa3BUTHUM MEIULUHBI, OOECHEUYEHUU YCIOBHM
YCHEWIHOTO TPyAa M 3KOJOTHYECKHM KOMGPOPTHOW JKM3HM KaXKIOTO dWieHa OOIIECTBAa; €CTECTBEHHO-HAYYHOM TPaMOTHOCTH:
NOHMMAaHHUS CYIIHOCTH METOJIOB TO3HAHUS, HUCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIyd4aeMble
3HAHMS U1 aHalIu3a U OOBSICHEHWS SBICHUN OKpPYXalOLWIEro MuUpa U MPOUCXOASIIMX B HEM HM3MEHEHUW, YMEHHs [eJaTh
000CHOBaHHBIE 3aKIIOYEHUSI HA OCHOBE HAaYYHBIX (DAKTOB M UMEIOIIMXCS JAHHBIX C LIEJIbIO MOJTYYEHUS! TOCTOBEPHBIX BBIBOJIOB;
CIOCOOHOCTH CAMOCTOSATEIBHO UCIOJIb30BAaTh XUMUYECKNE 3HAHUS AJIs PELLICHUS

npo0JeM B peajbHbIX U3HEHHBIX CHTyalUsAX; HHTEpeca K IO3HAHUI0 M HCCIIEI0BATEIbCKON
NEeATEIIbHOCTH,

TOTOBHOCTH M CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY ITOJTYYEHHIO HOBBIX 3HAHUN
0 XUMHUU B COOTBETCTBUM C J>KU3HEHHBIMH TIOTPEOHOCTSMH; HMHTEpeca K OCOOCHHOCTSIM TpyJda B pa3iIHYHbIX chepax
npo¢eCCUOHATIBHON JIEATEIBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MerarnpeaMeTHbIE PE3yJIbTaThl OCBOEHUS Y4YEOHOro TMpeaMeTa «XuMHS» Ha YpOBHE CpelHero oOiero oOpa3oBaHUS
BKJIFOYAIOT:

3HaUYUMBbIC I (DOPMUPOBAHUS MUPOBO33PEHUS OOYUAOMIMXCA MEXKIUCIHUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOICHAYYHBIC
MOHATHS, OTPAKAIOIINE I[EJTOCTHOCTh HAYYHOW KapTHUHBI MUpPa U CHCIU(PUKY METOJIOB MO3HAHUS, HCIIOIh3YEMbIX B €CTECTBEHHBIX
HayKax (MaTepwsi, BEIIECTBO, YHEPTHs, SIBJICHHUE, MMPOIECC, CUCTEMA, HAYYHBIN (DaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeAOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT H JIPYTHE);

yHUBEpCalbHBIC ydeOHbIC JEeWCTBHS  (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJSITUBHBIC), 00ECIICUNBAIOIIHC
dbopmupoBanrne GyHKIIMOHATHPHOM TPAMOTHOCTH W COIMATIBHOM KOMIIETEHIIMU OOYYAIOIIMXCS;, CIOCOOHOCTh OOYYaromuXxcs
UCITOJIB30BaTh OCBOCHHBIC MEXIUCITUIUIMHAPHBIE, MHPOBO33PCHUECKUE 3HAHWS W yHUBEpPCAlIbHBIC YyYEeOHBIC JECUCTBUS B
IIO3HABATEJILHON U COLMAIIBHOM ITPAKTHUKE.



MeTtanpenMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATbHBIMHU YUEOHBIMU MO3HABATEIbHBIMHU, KOMMYHUKATHUBHBIMU
Y PETYJSTUBHBIMHU JIEICTBUSIMH.

OBJaeHne yHMBEPCAIbHBIMHI YUeOHBIMH MO3HABATEILHBIMHU ACHCTBUSIMH:

1) 6a30Bble JJOru4YecKmne JAeicTBUSI:

CaMOCTOATEILHO (POPMYITHPOBATh U aKTyaTHM3UPOBAThH POOJIEMY, BCECTOPOHHE €€

paccMaTpUBaTh; ONPEACHATH LIEIU ACATEIIBHOCTH, 3aaBasi TapaMETPhl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTB PE3YJIbTAThI JCSITEIBHOCTH C MOCTABJICHHBIMH LEIAMU; UCIOIb30BATh MPU OCBOCHUW 3HAHUW MPUEMBI JIOTUYECKOTO
MBIILIJICHUS. — BBIACIATh XapaKTEpHbIE MPU3HAKKU MOHATUW M yCTAHABIMBATH UX B3aUMOCBS3b, UCIIOJIB30BATH COOTBETCTBYIOIIUE
MOHATUSI JIJIs1 OOBACHEHUSI OTHAEIbHBIX (JAKTOB U SIBJICHUI; BBIOMpPATh OCHOBAHUS W KPUTEPUU JJIsSI KiIacCU(UKAIUUA BEIIECTB U
XUMHYECKHUX
peaKlMil; YCTaHABIMBATH MPUUYMHHO-CJIEACTBEHHBIE CBSI3H MEXIY U3YyYa€MbIMU SBJICHUSIMHU; CTPOUTH JIOTUUECKUE PACCYKICHUSA
(MHAYKTUBHBIC, JACAYKTUBHBIC, MO AHAJIOTMH), BBIABJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX,
(bOopMyITUPOBATH BHIBOJIBI U 3aKIIOUEHUST; IPUMEHSTD B MPOIIECCE MO3HAHUS, HCTIOIb3YEMbIE B XMMUHU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICNIM, MPEOOPA30BHIBATH MOJCIIbHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHUMBOJ) 3JIEMEHTA, XHUMHUYECKas
dbopmyrna, ypaBHEHHE XUMUYECKOW pPEaKIMU — MPU PEIICHUH y4eOHBIX TMO3HABATEIBHBIX M MPAKTUYECKHX 3a]a4, TMPUMEHSTh
Ha3BaHHBIEC MO/JICJIbHBIE TTPEACTABIICHUS JJIsI BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a3oBble HCCIEA0BATEIbCKHE JEHCTBHUS: BJIaJIETh OCHOBAMU METOAOB HAYYHOTO MTO3HAHHMS BEILIECTB U XUMUYECKHUX
peakiuii; GopMyIUpOBaTh LU U 3a1a41 UCCIICI0BaHUs, UCIIOIb30BaTh TOCTABICHHBIC U CAMOCTOSATENIBHO CPOPMYTUPOBAHHBIE
BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS K OCHOBBI JJ1s1 POPMHUPOBAHUS TUTIOTE3BI IO IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJIECHUM; BJIaJECTh HABBIKAMU CAMOCTOSITEIBHOTO IIJITAHUPOBAHUS U TPOBEICHUSI YYCHUUECKUX
SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHUS HAOIIOATh 3a XOJI0M ITPoIlecca, CaMOCTOSITEILHO TPOTHO3UPOBATH €TI0 PE3yJIbTaT,
dbopmyupoBaTh 000OIIEHHUS U BHIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABISATH 00OCHOBAHHBIM
OTYET O MPOJICIAHHON paboTe; MPUOOPETATH ONBIT YYCHUYECKON UCCIIEIOBATEIILCKON U MTPOCKTHOM JEATEIbHOCTH,

MPOSIBIISATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIIBHOMY TOMCKY METOJOB PEIICHHUS MPAKTUYECKUX 3a]ad, MPUMEHEHUIO
Pa3IMYHBIX METOJAOB IMO3HAHUS.
3) pabora ¢ uHpopmManmei:
OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX UHGOpMAIMU (HaydHO-TIOMYJIIpHast
JUTEpATypa XUMHUYECKOTO COJIEpPXKaHUs, CIIPAaBOYHbBIC 1Mocobusi, pecypchl HTepHETa), aHATM3UPOBaTh WH(OOPMAIUIO PAa3TUIHBIX

BUJIOB U (pOpM MPEACTABICHUSI, KPUTUUECKHU OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEYUBOCTH; (POPMYIHPOBATH 3aMPOCHl U
MPUMEHSTH PA3IMYHBIE METOIBI TIPU MTOUCKE U 0TOOPE



uHpOpMaluy, HEOOXOOUMOM MJi BBINOJIHEHUS YYEOHBIX 3a7au ONpPENEIEHHOrO THIA; MNPUOOpPETaTh OMNBIT MCIIOJIb30BAHMS

UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI
Y Pa3JIMYHbIX IOMCKOBBIX CUCTEM; CaMOCTOSITEJILHO BBIOUPATh ONTUMAJIbHYIO (OpPMY IIpe/ICTaBICHUs HH(OpMaLUU
(cxembl, TpaduKH, AUarpaMMBbl, TaOJIUIbI, PUCYHKUA U JIPYTHUE); UCIOJIb30BATh HAYYHBIN SI3BIK B KaYECTBE CPEACTBA MpH paboTe ¢
XMMHUYECKON HH(pOpMaluel: NPUMEHATh MEXIpeIMeTHble ((pU3MuecKrue M MaTeMaTU4eCKHE) 3HAKU U CUMBOJIBI, (HDOPMYIIbI,
ab0peBHaTypbl, HOMEHKJIATYPY; UCIOJIB30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEACTBA HArMIAgHOCTU. OBJIajIeHne
YHUBEpPCAJbHBIMH KOMMYHUKATHUBHBIMH JeHCTBUAMM: 337aBaTh BOIIPOCHI 110 CYHIECTBY 00CYK1a€MOM TEMbI B XOJI€ AUaliora
u/unu
JUCKYCCHM, BBICKa3bIBaTh HUJEH, (POPMYIUPOBATH CBOM INPEUIOKEHHUS] OTHOCHUTEIBHO BBINOJHEHHUS NPEIOKEHHON 3a]auH;
BBICTYNATh C NPE3EHTAUEN PE3yJNbTaTOB MO3HABATEIBHOW NE€ATEIbHOCTH, MOJYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO
CBEPCTHUKAMH IPHU BBINOJIHEHUN XMUMHYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO MCCIIEOBAaHUIO CBOWCTB HM3y4YaeMbIX
BEILECTB, pealn3aluy y4eOHOro mnpoekra W (OpMYJIMPOBATH BBIBOJABI IO pPE3yJibTaTaM MPOBEAEHHBIX HMCCIECIOBAHUN MyTEM
COrJIacOBaHUsl MO3MLMKA B XoJe OOCyXkJeHHs U oOMeHa MHeHUsMH. OBJIaJileHHe YHHMBEPCAJIbHBIMHM PeryisiTHBHbIMHA
ACCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh M OCYIIECTBIISITH CBOK IO3HABATEIBHYIO NESATEIBHOCTh, ONpEnessia €€ Leau U 3aJauH,
KOHTPOJIUPOBATh U IO Mepe HEOOXOIMMOCTH KOPPEKTUPOBATh MpEAaraéMblil aaropuTM AEMCTBUI MPU BHIOJHEHUH YUEOHBIX U
UCCJIEeIOBATENbCKUX 3aJlad, BbIOMpaTh Haubosee 3((HEKTUBHBIN cnOcOO MX peuieHus ¢ y4€TOM MOJy4YEHHsS] HOBBIX 3HaHUM O
BEILECTBAX U XUMHUYECKUX PEAKLHUSIX; OCYLIECTBISATH CAMOKOHTPOJIb CBOEH I€ATEIbHOCTH HAa OCHOBE CaMOaHaln3a 1

CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMUsh» OTPa)KaroT:
c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MUpPA, POJIA XUMHUHU B TMO3HAHUM SIBJICHUN MPUPOBI, B POPMUPOBAHUYU MBINUICHUS U KYJbTYpPbl JUYHOCTH, €€
(GyHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JIJISI pEIICHHS TPAKTUUECKUX 3a/1a4 U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIICHUS K
CBOEMY 3JI0POBBIO M NPUPOJHON CpEAE; BIAJAECHHUE CUCTEMOM XMMHYECKUX 3HAHUW, KOTOpPAs BKJIOYAET: OCHOBOMOJIATAIOIINE
MOHATUSL (XUMHYECKHM DSJIEMEHT, aTOM, JJICKTPOHHAs 000JI0YKa aToMa, MOJIEKYJa, BaJE€HTHOCTh, J3JIEKTPOOTPHUIIATEIBHOCTS,



XMMHMUYECKasl CBsI3b, CTPYKTypHas ¢opMyna (pa3BEpHyTass M COKpaul€HHas), MOJb, MOJSPHAas Macca, MOJISIPHBIA OOBEM,
YTIEPOAHBIN CKeNeT, PYHKIMOHANbHAS TPYyIIa, PaJnuKall, U30MEpHsl, N30MEpbl, TOMOJIOTHYECKHUH Psi/l, TOMOJIOTH, YIJIEBOJAOPOIHI,
KHUCJIOPOJl M Aa30TCOJEpIKAIINE COCIUHEHUS, MOHOMEp, IOJIMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE COEIUHEHMS);
TEOPUH W 3aKOHBI (TEOpHs CTPOCHMsSI OpraHMYeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3BIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIME B OCHOBE NMOHUMAHMS MPUUYMHHOCTU U
CUCTEMHOCTH XHUMHYECKUX SIBIICHUH, (DAKTOJOTMYECKHE CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYYCHHMH U O€30MacHOM
UCTIOJIb30BaHUU BA)XKHEWUINX OPraHMYECKUX BEIIECTB B OBITY U MPAKTHUYECKOW AEATETbHOCTH YeNOBEKa; C(HOPMHUPOBAHHOCTH
YMEHMH BBISABISATH XapaKTEPHbIE MPU3HAKU OHITUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOIb30BAaTh COOTBETCTBYIOUIME MOHATHUS MPU OMUCAHUUA COCTaBa, CTPOEHUS U MPEBpPALICHUIN
OpPraHMYECKUX COEOUHEHHH; CPOPMUPOBAHHOCTb YMEHUH HCIHOJb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHUS
MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHOW) (OpMyJ OpPraHUYECKHX BEIIECTB M YpPAaBHEHHH XUMHUYECKUX
peaKkiMii, U3roTaBIMBaTh MOJIEIN MOJIEKYJ OPraHWYECKHX BEHIECTB IJIsl WILTIOCTPALUU UX XMMHUYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHHSI;

c()OPMUPOBAHHOCTh ~ YMEHHMA  YCTAHABIMBATh  I[PUHAIJICKHOCTh U3YYEHHBIX
OpPraHMYECKUX BEILECTB M0 MX COCTaBY M CTPOCHHUIO K ONpeAeIEHHOMY Kiaccy/Tpynie CoeIuHEeHUH (YrieBo0opOibl, KUCIOPOI U
a30TCcoJIepKalllie COETMHEHHSI, BBICOKOMOJIEKYJISIPHbIE COEIMHEHHUS), AaBaTh UM Ha3BaHUS MO CUCTEMATUYECKOW HOMEHKJIAType
(IUPAC), a taxxe NpuUBOAMTH TPUBUAIbHBIC HA3BaHMsI OTIEJIbHBIX OPraHMYECKMX BEIIECTB (ITHJIEH, MPOIMWJIEH, aleTUIIEH,
ATUJICHTIIUKOJb, TIUUEPUH, (eHoI, popManbIAerul, aleTaabAeru, MypaBbuHask KUCJIOTa, YKCyCHAsl KMCJIOTA, OJIEMHOBAs KUCJIOTA,
CTeapuHOBasl KUCJIOTa, TJII0K03a, (PYyKTO3a, Kpaxmall, LEJUI0J03a, TIUIHUH); cPOPMHUPOBAHHOCTH YMEHHS ONPEAENSATh BHIbI
XUMUYECKOH CBSI3U B OPraHUYECKUX
COEIMHEHMX (OJIMHAPHBIE U KpaTHBIE); CPOPMUPOBAHHOCTH YMEHUS IPUMEHSTH MOJIO0XKEHUS TEOPUU CTPOEHUSI OPTaHUYECKUX
BeniecTB A. M. ByTiepoBa a1 00bsCHEHUS 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPaHEHUSI MACChI
BEIIECTB; C(HOPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3MYECKHE U XMMHUYECKHE CBOWCTBA TUIIMYHBIX
IpeICTaBUTENIed pa3IMYHBIX KJIACCOB OPraHMYEeCKMX BEIIECTB (METaH, 3TaH, STWIEH, MPOMWIEH, aleTwieH, OyraaueH-1,3,
MeTuiI0yTaaueH-1,3, 6eH305, METaHOJ, 3TAHOJ, ATHJICHIJIMKOJb, TJIUUEPUH, (EHOJ, aleTalbJeruja, MypaBbUHAs U YKCyCHas
KHCJIOTBI, TJIFOKO3a, Kpaxmall, LEJUII0JI03a, aMUHOYKCYCHas KHCJIOTa), WIIIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIYy HHMH
YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUUYECKUX PEAKIUNA C MCIOJIB30BaHUEM CTPYKTYPHBIX (HOpMyIT; chOPMUPOBAHHOCTD YMEHHUS
XapaKTEepU30BaTh HMCTOYHUKH YIIJIEBOJOPOAHOIO ChIpbs (He(Thb, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX MEpepadbOTKU U
IPAKTHUECKOE MPUMEHEHHE MPOIYKTOB IepepadoTKH; C(HOPMHPOBAHHOCTH YMEHUN MPOBOJAUTH BBIUYUCICHUSA MO XUMHUYECKHM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA HMCXOAHOIO BEUIECTBA WM MPOAYKTAa PEAKIMM I10 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJTHOTO M3 UCXOAHBIX BEIIECTB MU MPOAYKTOB PEaKIMN); CHOPMHUPOBAHHOCTh YMEHHM BIIaJE€Th CUCTEMON 3HAHUN 00



OCHOBHBIX METO/1aX HAYYHOI'O IMO3HAHUS, UCIOJIb3YEMBIX B XUMHUU IIPU U3YUEHUH BEIIECTB U XUMUYECKUX SIBICHUI (HAOJI0IeHUE,
U3MEpPEHHE, SKCIEPUMEHT, MOJECIMPOBAHUE), HCIOJIb30BAaTh CHUCTEMHBIE XUMHUYECKUE 3HAHUS JUIsl OPHUHATHS PEIICHHA B
KOHKPETHBIX KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX C BEIIECTBAMM U MX INPHUMEHEHHEM; C(POPMUPOBAHHOCTh YMEHHI COOJIOIATH
paBuia MOJb30BAHUS XMMHUYECKOW MOCYAOW U JTAOOPAaTOPHBIM 00OPYIOBaHMEM, a TAK)KE MpaBHia OOpalIEHUsl C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIUSAMU IO BBIIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX ONBITOB; C(OOPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATh
U BBIIOJHATh XUMUYECKUWA SKCIEPUMEHT (NPEBPAILECHHUS OPraHMYECKHX BELIECTB IPU HArpEeBaHHUM, MOJIYYEHUE STHIIEHA U
U3YUYEHHUE €r0 CBOICTB, KAYECTBEHHBIE PEAKI[MU OPraHUYECKUX BEIIECTB, IeHATypalns OEIKOB IPU HArPEBaHUHU, LIBETHBIE PEAKIIUU
O€JIKOB) B COOTBETCTBUU C MIPaBIWJIAMU TEXHUKHU OE€30MACHOCTH NPU 00pallleHUH ¢ BELIECTBAMH U JIaOOPATOPHBIM 000PYI0OBaHUEM,
NPEACTaBIATh PE3ydbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (OpME 3aluCch YpPaBHEHUW COOTBETCTBYIOIIMX pEaKUUd U
(opMyIIMpOBaTh BBIBOJBI HA OCHOBE 3TUX PE3YJIbTaTOB; CPOPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHAIU3UPOBATH XUMHUYECKYIO
uHpopMaIMIo, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (cpeacTBa wmaccoBodM wuHbopmanuu, WHTEpHET ©  Apyrux);
c(hOpMUPOBAHHOCTh YMEHUI COOIIOATh PABUIIA SKOJOTMYECKH LIETEeCO00Pa3HOT0
NOBEACHUSI B OBITY W TPYJIOBOH JAEATENIBHOCTM B LIEJAX COXPAHEHUS CBOErO 3J0POBbS U OKPYXKAIOIIEH NPUPOIHOM Cpesbl,
OCO3HaBaTh OIACHOCTbH BO3IECHCTBUS HA JKUBBIE OPraHU3MBI OIPEACIIEHHBIX OPTaHUYECKUX BEIIECTB, IOHUMAsl CMBICII MIOKA3aTess
[TJK, nosicHATh Ha MpUMEpPaX COCOOBI YMEHBILIEHUS U TPEAOTBPALIEHUS UX BPETHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKa; JJIsl 00yUYaroluXCcsl ¢ OrpaHMYEHHBIMUA BO3MOXKHOCTSIMH 3710POBbsI: YMEHUE PUMEHSTh
3HaHHMSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX MO3HAHUS BEIIECTB WM XUMHUYECKUX SBJICHMI; MJIA CIENbIX W CIA0O0BHAAIINX
00ydJaronmxcsi: YMEHHE UCTIOIb30BaTh PEIbehHO-
TOYEUHYI0 cucteMy o0o3HaueHui JI. bpaiins g 3anucu XumMuueckux (Gpopmyi.

11 KIIACC

[IpeameTHBIC PE3yNBTaTHl OCBOCHHS Kypca «O011ast 1 HeOpraHuYecKasi XUMHUSD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEICTABICHUN: O XMMHUYECKOW COCTABIISIONIEH €CTECTBEHHO-

HAay4YHOW KapTUHBI MHUPA, POJIM XMMHUU B MO3HAHUM SIBICHUM TPUPOJILI, B (DOPMUPOBAHUM MBIIUICHUS W KYJbTYPhl JIMYHOCTHU, €€
(GyHKIHMOHATIBHOM rPaMOTHOCTH, HEOOXOAUMOM ISl pELICHUs MPAKTUYECKHUX 3a/1a4 U HKOJOTHYECKH 0OOCHOBAHHOT'O OTHOILLIEHUS K
CBOEMY 3JI0POBbBIO U PUPOJIHON CPEAE; BIIAJICHUE CUCTEMOU XUMUYECKUX 3HAHUM, KOTOPAsk BKJIIFOYAET: OCHOBOIIOJIATAIOIINE
NOHATUS (XMMHYECKUH AJIEMEHT, aTOM, M30TOMN, S-, P-, d- 3JIEKTpPOHHBIE OpOMTAIM aTOMOB, MOH, MOJIEKYJa, MOJIb, MOJSIPHBIN
00BEM, BaJICHTHOCTD, JJIEKTPOOTPUIIATEITLHOCTh, CTETICHh OKUCIICHUS, XUMUYECKasl CBsI3b (KOBAJCHTHAs, HOHHAS, METAILUTNYECKAs,
BOJOPOJIHAS), KpUCTAJUIMYECKass pemETka, TUIBl XHMHYECKUX PEaKIHil, pacTBOp, DJIEKTPOJIMTHI, HEIIEKTPOIUTHI,



AIEKTPOJIUTHYECKAsT TUCCOLUALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMUYECKOW pEaKIMU, XMMUYECKOE PaBHOBECHE);
TEOPUU U 3aKOHBI (TEOpHUS JJIEKTPOJUTHUECKON aucconuanuu, nepuoandeckuil 3akon [[. M. MenpgeneeBa, 3aKOH COXpaHEHUS
MacChl BEIIECTB, 3aKOH COXPAHEHHS W IMPEBPAIICHUS dHEPIUM MPU XUMHUUYECKUX PEaKIUsIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
SI3bIK XUMHUH, MUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE MOHUMAHUSI MPUUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SIBJICHUH,
(bakToJIOTHYECKUE CBEJCHUS O CBOMCTBAX, COCTaBe, MOJYYECHUU M OE30MaCHOM HCIIOJIB30BAHWU BAaXKHEHIIMX HEOPraHMYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU

ACATCIIBHOCTHU YCJIOBCKA, C(I)OpMHpOBaHHOCTB yMeHHfI BBIABJITH XAPAKTCPHBIC IIPU3HAKHU HOH)ITI/Iﬁ,

YCTaHAaBJIMBATh HUX B3dHMMOCBA3b, HCIIOJIb30BATH COOTBCTCTBYIOIIHUC IIOHATHUA IIPpU OIIMCAHHMH HCOPIraHMYCCKHUX BCIICCTB M HX
MpeBpalleHui; cPOpMUPOBAHHOCTh YMEHUN UCIIOIB30BaTh XUMHUYECKYIO CHUMBOJMKY JJIsl COCTaBjieHUs (OpPMYJ BEIIECTB M
ypaBHEHUN XHUMHUYECKHX peakiui, cuctematudyeckyto HomeHknaTtypy (IUPAC) u TpuBHManbHble Ha3BaHMS OTACIBHBIX
HEOPTaHUYECKUX BEIIECTB (yrapHbIi ra3, yrJIEKUCIBIN ra3, aMMuak, raiméHasi u3BeCTh, HeraméHas U3BeCTh, MUThEBas COJIa, MUPUT
¥ IpYTHE);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ OonpcACIATL BAJICHTHOCTL M CTCIICHb OKHUCIICHHUA XHMHWYCCKHUX 3J3JICMCHTOB B COCAMHCHUAX
Pa3In4IHOro CoCTaBa, BHIO XUMHUYECKON CBS3U (KOBaJIeHTHa}I, HMOHHAasA, MCTAJILIMYCCKasd, BOIIOpOIIHaH) B COCAMHCHUAX, THUII
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOI'O BEIIEeCTBAa (aTOMHAs, MOJEKYJsSIpHas, MOHHAs, METaJuIMuecKas), XapakTep Cpelbl B
BOJAHBIX PACTBOpaX HEOPraHUYECKUX COCAUHEHUH; CHOPMUPOBAHHOCTH YMEHHUW YCTaHABIMBATH MPUHAIJICKHOCTH
HCOPraHNM4YCCKUX
BEILIECTB 0 UX COCTaBY K OMPECIEHHOMY KJIACCY/TPyIIe COeUHEHUM (MMPOCThIE BEIECTBa

— METaJUIbl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KHCIOTHI, aM(pOTEpHbIC THAPOKCHIBI, COJH); CHOPMHUPOBAHHOCTH YMCHHI
packpbIBaTh CMBICT TIepuoandeckoro 3akona /[. . MeHeneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOITYI0, 00bSICHUTEIbHYIO
U TPOTHOCTUYECKYHO (YHKIMW, C(HOPMHUPOBAHHOCTh YMEHHH XapaKTEPU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB XHMHUYECKUX
aneMeHToB 1-4 nepuonoB Ilepuoandeckoit cucrembl XuMuueckux saeMenToB [[. Y. MenneneeBa, CNoab3ysl MOHITUS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUECKUE YPOBHI», OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX JIEMEHTOB H
MX COCIUHEHWH mno mnepuogaM u rpynmnam Ilepuoamdeckoil cucrembl xumuueckux »diemeHtoB JI. M. Menneneesa;
c(hOpMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh (OMUCHIBATH) OOIIHME XMMUYECKUE CBOMCTBA HEOPTaHMYECKUX BEIIECTB Pa3IMUHbIX
KJIACCOB, IMOJATBEPKIATh CYIIECTBOBAHUE N'CHETUUYECKOM CBSI3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMHU C MOMOIIBIO YPaBHEHHUU
COOTBETCTBYIOIIUX XUMUUYECKUX peakiuii; chOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATH XUMUUECKHE PEAKIIUH 10 Pa3TUYHBIM
npu3HakaMm (YHCIy W COCTaBy pPEarupyroliux BEIIECTB, TEIJIOBOMY 3(PQeKTy peakiuuu, U3MEHEHHUIO CTEeNeHEH OKHCICHUS
AJIEMEHTOB, OOPAaTUMOCTH pEaKIMW, Y4YacTHIO KaTaiu3aropa); c(OpMHUPOBAHHOCTh YMEHUU COCTaBIIATh YPABHEHHUS PEaKIIMM
Pa3IMYHBIX THUIIOB, TMOJHBIE M COKpAalIEHHbIC YPaBHEHHS PEaKIMi HMOHHOTO OOMEHA, YYUTBIBAs YCIOBHUS, MPU KOTOPHIX ITH
peakiuu UIyT 10 KOHIA; CHOPMUPOBAHHOCTh YMEHUN MPOBOUTH PEAKIINH, TOATBEPIKIAIOIINE KAYECTBEHHBIN COCTAB Pa3IMYHBIX



HEOPTraHWYECKUX BEIECTB, PACIO3HABATHh OIMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

c(hOopMUPOBAHHOCTH yMEeHUM PacKpbIBaTh CYILIHOCTh OKHUCIITUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUN TTOCPEICTBOM COCTABJICHUSI SJIEKTPOHHOTO OajaHCca 3THX PeaKlui;

c(OpPMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCHMOCTh CKOPOCTH XMMHYECKON pEaKIuH OT Pa3IMYHBIX (HaKTOPOB; XapaKTep
CMEIIEHUSI XUMHUIECKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHemrHero BoszzaeicTBus (mpunmmn Jle Illatense); chopmupoBaHHOCTH
YMEHHM XapaKTeprU30BaTh XUMUUECKHE MPOIIECCHI, JISKAIIHE B OCHOBE IMMPOMBIIIJICHHOTO MOJIYYeHUS CEPHOU KUCIIOTHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTh TPEJACTABICHUN 00 OOIMX HAYYHBIX MPUHIUMIAX W DKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
IPOU3BOJICTBA; CPOPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHHUS C WCIOJIH30BAHUEM TOHSTHS «MaccoBasi JIOJsI BEIIECTBA B
pactBope», OOBEMHBIX OTHOIICHWN Ta30B MPH XWMHUYECKHX PEAKIMAX, MACChl BEIIECTBA WMJU O0OBEMA Ta30B 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WU 00BEMY OJTHOTO U3 YYaCTBYIOIINX B PEAKIIMU BEIIECTB, TEIIOBOTO A (eKTa peakiui Ha OCHOBE
3aKOHOB COXPAHEHHUsI MACChl BEIECTB, MPEBPAILEHUS U COXPAHEHUS! SHEPTUU; CHOPMHUPOBAHHOCTh YMEHUN COOJIIOIATh TIPaBUIIa
MOJIb30BAHUSI XHUMHYECKOW TOCYI0OM M J1abopaTOpHBIM OOOpYyIOBaHHMEM, a TaKKe IpaBWia OOpalIeHHWs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKITUSMH IO BBITIOJIHEHUIO JJA0OPATOPHBIX XUMUYECKUX OMBITOB; CHOPMUPOBAHHOCTh YMEHUI MIIAHUPOBATh
Y BBITIOJTHATh XUMUYCCKUAN AKCIIEPUMEHT (pa3ioKeHue TEPOKCHIa BOJOPOIa B MPUCYTCTBUU KaTaau3aTopa, ONpeaeiieHue Cpe bl
PacTBOPOB BEIIECTB C TIOMOIILI0 YHUBEPCAITHHOTO WHIWKATOPA, BIUSHHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTH XHMHYECKOM
peaKkify, peakiui MOHHOTO 0OMEHa, Ka4yeCTBEHHBIE PEaKIMu Ha Cyib(dar-, KapOoHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHWUS,
pelieHre DKCIEePUMEHTANBHBIX 3amad mo TeMaM «Metammely U «HemeTamns») B COOTBETCTBHH C TIPABWIIAMH TEXHUKH
0e30macHOCTU MpU OOpalleHUH C BEIIECTBAMH W JIAOOPATOPHBIM O0O0PYIOBAaHHUEM, MPEICTABISATH PE3YyJIbTAaThl XUMHUYECKOTO
AKCIIEpUMEHTA B (pOopMe 3almucH ypaBHEHUH COOTBETCTBYIOIIMX PEAKIIUN U (hOPMYJTUPOBATH BBIBOJIBI HA OCHOBE ITHX
pe3yabTaToOB; C(POPMUPOBAHHOCTH YMEHUN KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYI0 WH(GOPMAIIUIO, MOJyYaeMyl0 U3 pa3HbIX
HMCTOYHUKOB (CpelcTBa MacCcOBOM KOMMYHHMKaluu, WHTepHEeT u Apyrux); chOpMUPOBAHHOCTH YMEHUW COOMIOAaTh IMpaBUia
DKOJIOTHYECKH IIEJIECO00pa3HOr0 TMOBEJACHUS B OBITY W TPYAOBOM ACATCIBHOCTH B IICNISIX COXPAHEHUS CBOCTO 370pPOBbSI U
OKpY>KaloIel MPUPOTHON Cpe/ibl, 0CO3HABATh OMACHOCTH BO3JICHCTBUS HA JKMBBIC OPTaHU3MBI ONPEACIIEHHBIX BEIIECTB, TOHUMAs
cMmbic mokazarens ITJIK, mosicHATs, Ha mpuMepax CIOCOObI YMEHBIEHUS W MPEJOTBPAIICHUS WX BPEIHOTO BO3ICHCTBHSA Ha
OpraHU3M YeJIOBEKa; /ISl 00yUYarOIIUXCsl C OTPAHUYCHHBIMUA BO3MOKHOCTSIMU 3/I0POBbSI: YMEHHE IPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IO3HAHUS BEIICCTB W XUMHUYECKHUX SBJICHHHA, IS CICMBIX W CIA0OBHISIINX

00ydJaronmxcsi: YMEHHE UCTIOIh30BaTh PEbehHO-

TOYEUHYIO cUcTeMy 00o3HaueHuit JI. bpaiins nys 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC

HauMmenoBanue
Ne pa3aeyioB U TeM

n/n NMPOrpamMMblI

KoanuyecTBO 4acosB

Bcero

KonTpoibHbie

padoThI

IIpakTuyeckue

padoThI

DJIeKTPOHHbIe (HM(ppoBbIe) 00pa3oBaTeIbHbIC PEeCYPChI

Paznen 1.TeopeTnyeckue 0CHOBBI OPraHUYECKOM XMMUM

[Ipeamer oprannueckoit
xumuu. Teopus
CTPOEHHUSI OPTaHUYECKUX
coenuHeHui A. M.
bytneposa

1.1
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OBIIEE KOJIMYECTBO
YACOB TIO TTIPOTPAMME 34 3 2
11 KJIACC
HaumenoBanue Koan4yecTBO 4acoB
Ne
Pa3aeI0B M TEM Kontposibubie | TIpakTHueckue DJIeKTPOHHbBIe (HM(POBbIe) 00pa30BaTeIbHbIC PECYPChI
n/n NMpOrpamMmbl Bcero
padoThI padoThI
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Pasnen 1.TeopeTnueckue 0CHOBbI XUMHH

CtpoeHue aTOMOB.
[Tepuonuueckuii 3aKOH U
[Tepuonnueckas cucrema

1.1 XHMHYECKHX 3IEMEHTOR 3 https://resh.edu.ru/subject/29/1 1/https://uchebnik.mos.ru/catalogue
. . MenneneeBa
CrtpoeHue BellecTBa.
1.2 Muoroo6pasue BelecTs 4 https://resh.edu.ru/subject/29/1 1 /https://uchebnik.mos.ru/catalogue
1.3 XUMUYECKUE PEaKIHH 6 https://resh.edu.ru/subject/29/1 1/https://uchebnik.mos.ru/catalogue
Hroro no pazgeny 13
Paznen 2.Heoprannuyeckasi XumMus
2.1 Merauisl 6 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
2.2 Hewmertamier 9 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
CBsI3b  HEOPTaHUYECKHUX
2.3 H OpraHn4eCKux 2 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
BELLIECTB
HWroro no pazneny 17 https://resh.edu.ru/subject/29/1 1/https://uchebnik.mos.ru/catalogue
Pa3zgen 3.XuMus ¥ :KU3Hb
3.1 XUMHSA U KU3HD 4 https://resh.edu.ru/subject/29/11/https://uchebnik.mos.ru/catalogue
Hroro no pazneny 4
OBULIEE KOJIMYECTBO Y

YACOB I10 ITPOITPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE 10

KJIACC
KoanuectBo yacoB
Ne T Hara DJIeKTPOHHbIE HH(POBLIE
i €Ma ypoka Bcer | Kontpouabubie | IIpakTHuyeckue M3ydeHHsI 06pazoBaTeNbLHbIE PeCYpChI
0 padoThI padoThI
[IpenmeT opraHnuyeckoil XuMuu, € )
1 BO3HUKHOBCHHE, PA3BHTHE W 3HAUCHHE 1 02.09.2004 https://resh.edu.ru/subject/29/10/
Teopust CTpOEHHUS OpPraHUYECKUX
2 coenuuennit A. M. byrieposa, eé 1 https://resh.edu.ru/subject/29/10/
OCHOBHBIE MOJIOKEHUS 09.09.2024
[IpencraBaenne o  KiIaccupuUKauuy
OpPTraHUYECKUX BELIECTB.
3 Homenkmnarypa (cucremMatnyeckas) u 1 https://resh.edu.ru/subject/29/10/
TPUBHUAJIbHBIE Ha3BaHUS OPraHUYECKUX 16.09.2024
BEILIECTB
AJKaHBI: COCTaB U CTPOCHHUE, .
4 TOMOTOTHUECKHi PAY 1 £3.09.2024 https://resh.edu.ru/subject/29/10/
MeraH u 3TaH — NPOCTEUILINE :

5 [pEICTABHTEIH ANKAHOR 1 30.09.2024 https://resh.edu.ru/subject/29/10/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 14.10.2024 | https://resh.edu.ru/subject/29/10/
OTWIIEH U NPONMIIEH — MPOCTEMIINE )

7 MPECTABUTENH ATKEHOB 1 21.10.2024 | https://resh.edu.ru/subject/29/10/

[IpakTuueckas padora Ne 1.
8 «Ilomy4eHne STHICHA 1 U3YYCHHE ero 1 1 28.10.2024 | https://resh.edu.ru/subject/29/10/
CBOMCTB»
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Ankanuensl. bytaauen-1,3 u
metunoytanuen-1,3. [lomyuenue
CHHTETUYECKOTO KayuyKa U PEe3UHbI

04.11.2024

https://resh.edu.ru/subject/29/10/

10

AJIKUHBI: COCTaB M OCOOEHHOCTH
CTPOEHUs, TOMOJIOTUYECKUMN PpsiA.
Aueruiex — IIPOCTEUILINI
MPEICTABUTENb AIKUHOB

11.11.2024

https://resh.edu.ru/subject/29/10/

11

Bpruncnenus no ypaBHEeHHUIO
XUMHYECKON peaKkuu

25.11.2024

https://resh.edu.ru/subject/29/10/

12

Apenbl: 6eH301 ¥ TOIyol. TOKCHYHOCTh
apeHoB

02.12.2024

https://resh.edu.ru/subject/29/10/

13

I'eneTnyeckas cBs3b YIiIeBo40opoaosB,
MMPpUHAJICKAIIUX K pa3JIMYHbIM KJIaCCaM

09.12.2024

https://resh.edu.ru/subject/29/10/

14

[IpupoHsie HUCTOYHUKU
YIJIEBOJOPOAOB: TPUPOJIHBIA ra3 u
HOIMYyTHbIE HE(TAHbIE Ta3bl, HEPTh U
IPOAYKTHI €€ nepepaboTKu

16.12.2024

https://resh.edu.ru/subject/29/10/

15

[IpupoHsie HUCTOYHUKU
YIJIEBOAOPOAOB: TPUPOAHBIA Ta3 H
NOIMYyTHbIE HEPTSHBIE Ta3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKu

23.12.2024

https://resh.edu.ru/subject/29/10/

16

KontposnbHas padoTa mo pazaery
«YTIIeBOAOPOABD)

13.01.2025

https://resh.edu.ru/subject/29/10/

17

HpCI[eJ'ILHLIC OAHOATOMHBIC CTIMPTHI:

20.01.2025

https://resh.edu.ru/subject/29/10/

MCTAHOJI 1 5TaHOJI. BOIIOpOIIHaH CBA3b

18

MHoroaToMHbIe CIIUPTHI:

OTUJICHIJTIMKOJIb U TTTULHECPHUH

27.01.2025

https://resh.edu.ru/subject/29/10/
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19

DEHOI: CTPOEHUE MOJIEKYJIBI,
¢u3nueckre 1 XUMUYECKHE CBOMCTBA,

IIPUMCHCHHEC

03.02.2025

https://resh.edu.ru/subject/29/10/

20

Anpaeruapl: GopMaIbACTHI U
areTaapIerua. AIeTOH

10.02.2025

https://resh.edu.ru/subject/29/10/

21

OnHOOCHOBHBIE NpEEIbHBIE
KapOOHOBBIEC KUCIIOTHI: MyPaBbUHAS U
yKCyCHast

24.02.2025

https://resh.edu.ru/subject/29/10/

22

[IpakTuueckas padbora Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

03.03.2025

https://resh.edu.ru/subject/29/10/

23

CreapuHoBas U OJEMHOBAsl KHCIOTHI,
KaK NPeJCTaBUTENN BBICIIINX
KapOOHOBBIX KHCIIOT

10.03.2025

https://resh.edu.ru/subject/29/10/

24

Me11a KaK COJIM BBICIIUX Kap6OHOBLIX
KHUCJIOT, UX MOIOIICC JIeficCTBHE

17.03.2025

https://resh.edu.ru/subject/29/10/

25

CrnoxHble 3Qupbl Kak MPOU3BOJHbBIE
KapOOHOBBIX  KUCHOT.  ['maponus
CJIOKHBIX 3(pUpOB

24.03.2025

https://resh.edu.ru/subject/29/10/

26

>KI/IpBIZ TuapoJIns, MMPUMCHCHUC,

Ouosornueckas POJIb XKUPOB

31.03.2025

https://resh.edu.ru/subject/29/10/

27

VYrneBoabl: cocTaB, KjlacCUpUKaI.
Baxwneiimme npeacTaBuTenu: TIIIOK03a,
bpykTo3a, caxaposa

14.04.2025

https://resh.edu.ru/subject/29/10/

28

Kpaxman u nemironosa Kak IpupoIHble
MIOJINMEPBI

21.04.2025

https://resh.edu.ru/subject/29/10/

29

KonTtponbHast pabota o pazaeny
«Kucnopoaconep:xaiiye opraHndeckue

28.04.2025

https://resh.edu.ru/subject/29/10/
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COCOAUHCHU

30 AMWVHBL: METWJIAMUAH U aHWINH 1 05.05.2025 | https://resh.edu.ru/subject/29/10/
AMUHOKHCIOTBI Kak aM(OTepHBIC

31 OpraHnvdeCKuc COCINHCHUA, ux 1 12.05.2025 | https://resh.edu.ru/subject/29/10/
onosiornueckoe 3Hauenue. Ilermruabl
benku kak npupoaHsie )

32 BBICOKOMOJIEKYTAPHBIE COCTHHEHHS 1 19.05.2025 | https://resh.edu.ru/subject/29/10/
OCHOBHBIE TTOHIATUA XUMUU )

33 BBICOKOMOJEKYTIAPHBIX COSMHEHE 1 26.05.2025 | https://resh.edu.ru/subject/29/10/
OCHOBHEBIE METOIbI CHUHTE3A

34 BBICOKOMOJICKYJIAPHBIX ~ COCJANHEHUI. 1 26.05.2025 | https://resh.edu.ru/subject/29/10/
[ImacTmaccsel, kKaydyku, BOJJOKHA

OBLIEE KOJIMYECTBO HACOB I10 24

[MPOT'PAMME
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11 KITACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIE
Bcero
padoThI

IIpakTHYeckue

padoThI

Jlara

H3yYCHUA

JIeKTPOHHBbIE U(PPOBHIE

o0pa3oBaTeIbHbIE PeCypChl

XUMHAYECKHUH DJIEMEHT. ATOM.

DneKTpoHHas KOHGUTypalus aTOMOB

04.09.2024

https://resh.edu.ru/subject/29/11/

[Tepuoanueckuii 3akon u [lepuoaudeckas
cHUcTeMa XMMUYEeCKuX 351eMeHToB [1. .
MeHneneeBa, X CBs3b C COBPEMEHHOM
TEOPHEH CTPOCHUS aTOMOB

11.09.2024

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMUYECKHX DJIEMECHTOB U X COCAUHCHUM
[0 rpynnam U rnepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB /.M. MeHaeneeBa

B Pa3BUTHU HAyKHU

18.09.2024

https://resh.edu.ru/subject/29/11/

Crtpoenue BemiecTBa. XUMUYECKasl CBS3b,
e€ BHIBI; MEXaHU3MBl 00pa30BaHUS
KOBAJIEHTHOM CBSI3U. BogopoaHas cBs3b

25.09.2024

https://resh.edu.ru/subject/29/11/

BaneHTHOCT. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. Bemiectra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTpOCHUS

02.10.2024

https://resh.edu.ru/subject/29/11/

[TonsiTHE O AUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJTTIOUIHBIE PACTBOPBHI.

MaccoBas 107151 BELLIECTBA B pacTBOPE

16.10.2024

https://resh.edu.ru/subject/29/11/
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Knaccudpukanus u  HOMEHKIATypa
HEOPTaHUYECKUX COEMHEHU.
I'eHernueckas CBSI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

23.10.2024

https://resh.edu.ru/subject/29/11/

Knaccudukanus XuMHUECKUX peakUuil B
HEOPraHWYECKOM M OpPraHM4eCKON XUMHHU.
3aKOH COXpPaHEHUsI MacChl BEILECTB; 3aKOH
COXpaHEHUs M IIPEBPAILICHUS SHEPIUH IIPU
XUMUYECKHUX PEAKLUAX

30.10.2024

https://resh.edu.ru/subject/29/11/

Cxopoctb peakiun. OOpaTuMble peaKiuu.
XUMHUYECKOE PABHOBECHE

06.11.2024

https://resh.edu.ru/subject/29/11/

10

[Ipaktuueckas pabora Ne 1. «BnusiHue
pa3iauuHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

13.11.2024

https://resh.edu.ru/subject/29/11/

11

DNEeKTPOIUTHYECKAs JUCCOLIAAIHS.
[Tonarue o BogopoaHoMm mnokasaresne (pH)
pactBopa. Peakuuum uOHHOrO oOOMeEHa.
I'unponus OpraHMYECKHUX u
HEOPraHUYECKUX BEILECTB

27.11.2024

https://resh.edu.ru/subject/29/11/

12

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
peakuuu. [TonsTre 00 3nexTponuze
pacIuIaBoB U pacTBOPOB COJIEM

04.12.2024

https://resh.edu.ru/subject/29/11/

13

KontponpHas padoTa mo pazaery

((TeOpeTI/I‘-ICCKI/IG OCHOBBI XUMHHN»

11.12.2024

https://resh.edu.ru/subject/29/11/

14

MerTanbl, UX MOJIOKCHUE B
[Iepuoanueckoii cucreMe XUMHUUYECKHUX
aneMenToB . 1. Menaeneera u
0COOCHHOCTH CTpOCHHUS aToMOB. O01IHe
dusznyecKre CBOMCTBa METAILIOB

18.12.2024

https://resh.edu.ru/subject/29/11/
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15

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH P
HaIPSKEHUN METaJIOB

25.12.2024

https://resh.edu.ru/subject/29/11/

16

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATPHUH, Kaduil, KaabIlui, MarHui,
AIIOMUHUI) U UX COEIMHEHUI

09.01.2025

https://resh.edu.ru/subject/29/11/

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

15.01.2025

https://resh.edu.ru/subject/29/11/

COEIUHEHUN

18

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIMHEHUN

22.01.2025

https://resh.edu.ru/subject/29/11/

19

[IpakTuueckast padora Ne 2. "Pemenne
IKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Mertamib»"

29.01.2025

https://resh.edu.ru/subject/29/11/

20

HeMeTaJ'[J'II)I, UX IMOJIOKCHUC B
[lepronnueckoi cHUCTEME XUMHYECKHX
anemenToB JI. WM. Menngeneera u
O0COOCHHOCTH CTPOCHHUS aTOMOB

05.02.2025

https://resh.edu.ru/subject/29/11/

21

dusnyeckue  CBOMCTBA  HEMETAJUIOB.
AnoTponusi HEMETAJIOB (Ha MpuMepe
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)

12.02.2025

https://resh.edu.ru/subject/29/11/

22

XUMHUYECKUE CBOKWCTBA IaJION€HOB, CEPHI U UX
COEIMHEHUN

26.02.2025

https://resh.edu.ru/subject/29/11/

23

XuMHYecKue CBOMCTBa a3oTa, ocodpa u ux
COEIMHEHUN

05.03.2025

https://resh.edu.ru/subject/29/11/

24

XHUMHYECKUE CBOMCTBA yTIIEpO1a, KPEMHUSA U
UX COCIUHEHUN

12.03.2025

https://resh.edu.ru/subject/29/11/

25

[IpruMeHeHrne BaXKHEUIIINX HEMETANIOB M UX
COCTUHEHUN

19.03.2025

https://resh.edu.ru/subject/29/11/
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26

O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMme «HemeTamneny. BerauciaeHus mo
YPaBHEHUSM XUMUYECKUX PEAKIIUN U
TEPMOXUMHUUYECKHUE PACUETHI

26.03.2025

https://resh.edu.ru/subject/29/11/

27

[Ipaktuyeckas padora Ne 3. «Permenne
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME
"HemeTtaist"»

02.04.2025

https://resh.edu.ru/subject/29/11/

28

KontponbHas padota no TeMam «MeTauib
u «Hemeramibny

16.04.2025

https://resh.edu.ru/subject/29/11/

29

HeOpI‘aHI/I‘-ICCKI/Ie n  OpPraHu4cCKuc
KHCJIOTHI. HeOpFaHI/I‘IeCKI/Ie n
OpPraHu4CCKUC OCHOBAHU

23.04.2025

https://resh.edu.ru/subject/29/11/

30

AMpoTepHbIe HeOpraHU4eCKHe U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTraHUYECKUX U OPraHUYECKUX
BELIECTB

30.04.2025

https://resh.edu.ru/subject/29/11/

31

Ponb xumuu B oOecrieueHHN 3KOJ'IOI‘I/I‘-ICCKOI71,
3HepFeTquCKOﬁ U IHIIEBOM 6630HaCHOCTI/I,
Pa3BUTHHU MCOULIUHDBI

07.05.2025

https://resh.edu.ru/subject/29/11/

32

[IpencraBiaenuss 00 0OmMUX HAYYHBIX
MPUHIUIIAX TPOMBIIIJIEHHOTO MOJYYeHHS
Ba)KHEHMIIINX BEIIECTB

14.05.2025

https://resh.edu.ru/subject/29/11/

33

YenoBek B MHUPE BCIIECCTB U MATCPHUAJTIOB

21.05.2025

https://resh.edu.ru/subject/29/11/

34

XHMHMS U 300pOBbE YEIIOBEKA

21.05.2025

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34
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YUYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
INPOLHECCA OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI5S1 YYEHUKA

. Xumus, 10 knace/ I'abpuensa O.C., Octpoymos W.I'., Cnanko C.A. AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBerieHmne»

. Xumus, 11 knace/ IN'abpuensa O.C., Octpoymos W.I'., CnankoB C.A. AKIIMOHEPHOE
obmectBo «M3narenscTBO «IIpocBeiieHne

. Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I'. AkuroHepHOe 00111eCTBO
«3narenbctBO «IIpocBenieHue)

. Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°. AknronepHoe 00111ecTBO
«3narenbctBO «IIpocBenieHue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJISA
Beenure 1. O.C.I'abpuensn, I'.I'.JIbicoBa «Xumuss MeTtoaudeckoe mocooue — 0a30BbIM
ypoBeHb» - M.: Jlpoda 2022 rox.

2. O.C.I'abpuensn, W.I'.OctpoymoB, «OOmas XumMus B TecTax, 3ajayax,
ynpaxkHeHusx. 11 kimace» — M.: lpoda, 2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTposibHbIe U
MpOBEpOYHBIC PabOTHI K yueOHUKY». — M.: llpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumust 11 knacc: HactonbhHas
KkHUra Juist yuutens». Yacts 1 — M.: Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonbhHas
KHHTra Juist yuutens». Yacts 2 — M.: lpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun 10 XUMHUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipoda», 2021rox.

7. B.I'. JenucoBa «Xumuss 11 xkjacc mnoOypouyHble IIaHBI MO  YYEOHHUKY
O.C.I'abpuensina, I'.I".JIsicoBoit» - Bonrorpam» Yuutens 2018roz.

8. M.A Ps6oBa, V.JO.Hesckas, P.B.Jlunko «Tectel mo xumum 11 xmace», - M.:
Ok3ameH, 2019r.

9. 9. O.CTlabpuensn, W.I'.octpoymMmOB «XHUMHUYECKHM SKCIEPUMEHT B IMikojie 11

Kiaccy; - M.: [Ipoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta « Xumus» 1 callT ajigd yuurtens «5 uay Ha ypoK XUMUK)
http://him.1september.ru Enunas xomnexums LIOP: ITpeameTHas KoTeKIUs « X MU
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE 3KCIIEPUMEHTHI:
xumust. Komtekius Poccuiickoro o01ieodpa3oBaTeibHOr0 moprajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6eposoii http:// wwwalhimik.ru



Bcepoccuiickas onumnuaza mKoILHUKOB 0 XuMuu http://chem.rusolymp.ru
Oprannyeckast XUMHsI: JICKTPOHHBIN YICOHHK JJISI CPEAHEH IIIKOJIBI
http://www.chemistry.ssu.samara.ru ~ OCHOBbl ~ XHMHHU:  DJIEKTPOHHBIM  y4eOHHK
http://wwwhemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS

http://www.chemistry.ru JIucTanIimoHHast OJITMMITHAA TI0O XUMHUH: TEICKOMMYHUKAITHOHHBIH
00pa30BaTeNbHBIA MTPOCKT






