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INOACHUTEJIBHAA 3AIIMCKA

[Tporpamma 1o XuMHUH Ha ypOBHE CpeIHET0 001ero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOTro 3akoHa 0T 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHA (herepanbHOM 0Opa3oBaTeNbHON MPOTrpPaMMBI CPETHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepasbHOM ToCyIapCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumus» B 00pa3oBaTebHbIX opranu3anusiax Poccuiickoit @enepaiium, peatu3yonmx OCHOBHbIE
oOpa3oBaTenbHbIC MPOrpaMMbI, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeru pa3BUTUSI BOCIIUTAHHS B
Poccuiickoit @enepaunu Ha nepuog 10 2025 ronay» (Pacnopsoxkenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY NOJIX0JI0B K pa3paboTKe MporpaMMbl IO XUMHH, K OTIPEICTCHUIO 00ILEeH CTpaTeruu
00y4YeHHs, BOCIIUTAHUS M Pa3BUTUS OOyYaIOMIUXCS CPEACTBAMH Yy4eOHOTro mpenMeTa «XUMHsD
st 10—-11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyanbHbIe nonoxenuss @PT'OC COO o
B3aUMOOOYCIIOBICHHOCTH IIeJIeH, COZepKaHus, Pe3yIbTaTOB 00yUeHUsI U TpeOOBaHUN K YPOBHIO
MIOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHHE, I[OJy4yaeMO€ BBIIYCKHUKaMH  00Ieo0pa3oBaTebHON
OpraHu3aliM, SBJSETCS HEOThEMJIEMOM YacThlo MX 00pa3oBaHHOCTH. OHO  CIyXHT
3aBEpILAIOIIMM 3TAallOM PEAM3alMid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX
LEHHOCTEH!, MPUCYIIUX IEJTOCTHON CUCTEME XMMUYECKOT0 00pa30BaHus. DTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOLIEH KyJIbTyphl YellOBeKa, a
TaKXe KOJOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3J0POBBIO U MPHUPOTHON Cpene.
Peanusyercs xumuueckoe oOpa3oBaHuMEe OOydalOUIMXCS Ha YPOBHE CpexHero oOmiero
0o0pa3zoBaHMsl CPEICTBAMU YUeOHOTO MpeaMeTa «XUMUs», COAEp)KaHUE U MOCTPOCHUE KOTOPOTO
OIpeJieJIeHbl B TPOTpaMMe 0 XUMHHU C Y4€TOM CHeUM(UKH HAyKd XUMHUH, €€ 3HAa4eHUS B
MO3HAHUM TIPUPOJBI U B MaTepUaTbHON KU3HM OOIIECTBA, a TaKXKe C y4E€TOM OOIIMX mened u
NPUHIUIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEAHEro oOIIero
obpasoBanus B Poccuiickoit ®denepanuu.

XUMUS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOylo poJjib B COBPEMEHHOU
[IUBWIN3ALUH, B CO3JJaHUM HOBOW 0a3bl MaTepuabHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIAJ B
(dbopmMHpOBaHKE PAIIMOHAIILHOTO HAYYHOTO MBIIUICHUS, B CO3JIaHHE IEIOCTHOTO MPEACTaBICHUS
00 OKpYyKaIoIIeM MUpPE KaK O €IUHCTBE MPUPOJIBI U YeTIOBEKa, KOTOpoe (POPMUPYETCs B XUMUHU Ha
OCHOBE ITOHMMAHHs BEILECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX]y CTPOCHHEM BEIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00J1aCTAMU PUMEHEHUSI.

TecHo B3auMOJEHCTBYs C IPYTUMH €CTECTBEHHBIMU HAYKaMU, XUMUS CTaja HEOThEMIIEMOMN
YacThI0O MUPOBOW KYJIBTYpbl, HEOOXOAMMBIM YCJIOBHEM YCHEIIHOTO TPYAa U KU3HU KaKIOTO
yreHa oOmiectBa. CoBpeMeHHass XHMMHUS Kak Hayka CO3MJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUI HampaBjeHa Ha pElIeHHE TJI00aJbHBIX MpOoOJeM YCTOHYMBOTO pa3BUTHA
YeJI0BEYECTBA — CHIPhEBOM, SJHEPTETUICCKOM, MTUIIEBOM, YKOJOTUIECKOM OE30MaCHOCTH U OXPaHbI
310POBBSL.

B coorBercTBMM ¢ 0OOUmIMMM LEISIMM M TNPHHLUIAMH CpeAHero oOIiero oOpa3oBaHuUs
conepxkanue npeamera « Xumus» (10—11 kmaccsl, 6a30BbIif YPOBEHb H3YUEHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYYaIOUIMXCS, HEOOXOIUMYIO MM JUIS
BBIPAOOTKHM MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COIMyMa,
MIPOOIDKEHHU 00pa30BaHuUs B Pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HETIOCPEJICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XHUMHUs» SIBISIOTCS 0a30Bble Kypcehl — «OpraHuyeckas
XuUMUsD» 1 «OO01Ias ¥ HeOpraHMYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKH: CHUCTEMa 3HAHUHM M0 HEOPTaHMYECKOW XUMHHU (C BKITIOUEHUEM
3HaHUH U3 0011l XUMHUH) U OpraHnyecKor Xumun. PopMHUpOBaHKE JaHHOM CHCTEMBbI 3HAHUH MTPH
M3yYEHHUH TpeMeTa 00ecleunBaeT BOZMOKHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIIUX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



CrpykTypa conepxanus KypcoB — «Opranuyeckast xumus» U «OO0Immas 1 HeopraHuyecKas
XUMUsD» chopMUpOBaHa B MpOrpaMMe 10 XUMHH Ha OCHOBE CHCTEMHOTO IOJAX0Ja K M3YUYCHHUIO
yueOHOro Matepuasia M OOYyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEIEIEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOW XHMHUM BELIECTBA
paccMaTpuBarOTCS Ha ypOBHE KJIACCHYECKON TEOPHUHM CTPOECHHS OPraHMYECKHX COEIMHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IMPEACTABICHUM O CTPOEHUU BELIECTB.
Ceenenuss 00 M3yyaeMbIX B Kypce BELIECTBAaX HAIOTCA B PAa3BUTUU — OT YIJIEBOJIOPOJIOB O
CJIO’)KHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHMHA. B Kypce opraHmdeckoil XMMHHU TMOIYy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHWs NEPBOHAYAILHBIC
NPEJCTAaBICHUS O XUMUYECKOH CBSA3H, KIacCU(UKATMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCHMOCTH
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yIJIOM 3peHHUS B mpeaMeTe «XHUMHUs» 0a30BOTO ypOBHS paccMaTpUBAETCs
W3yYEHHBI Ha YypOBHE OCHOBHOTO OOIIEro o0pa3oBaHHs TEOPETUUYECKUN MaTepual M
(aKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHU4yecKas XMMHUsD» O0yUYarOIIUMCS MPEIOCTABISIETCS BOZMOKHOCTh OCO3HATh
3HAYCHHE TNEPUOJMUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOIOJIOTUYECKUX TTO3UIHH,
riy0xke MOHATh HCTOPUYECKOe H3MEHEeHHe (YHKIMM 3TOro 3akoHa — OT 00oOmiaromen 1o
OOBSICHSIIOIIEH U MPOTHO3UPYIOMICH.

Enuuas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOWCTBAX U
IIPUMEHEHNH, A TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononHsiercs B Kypcax 10 wum 11 kiaccoB »snemMeHTaMu  CoOJAEpXkKaHUs, HMEIOIIUMU
KYJIbTYpOJIOTHUECKUI M TPHUKIATHONM XapakTrep. OTH 3HAaHUS CIIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBS3M XMMHMHM C JPYTMMH HayKaMH, pacKpblBaloT €€ pojib B II03HABaTEIbHOM U
MPAKTUYECKON JIEATEIIbHOCTH YEJOBEKa, CIOCOOCTBYIOT BOCIMTAHMUIO YBAKEHHUS K MPOIECCY
TBOpYECTBA B O0JIACTH TEOPUHU U MPAKTUYECKUX MPUIOKEHUN XMUMHUHU, TOMOTAIOT BBITYCKHUKY
OPHEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpOOJIEeMax, CBSA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIHMBATh MH(OOPMAIMIO U MPUMEHATH €€ JJIs MOIMOJHEHHS 3HAHWM, PelICHHS
MHTEJJIEKTYyaJIbHBIX U 3KCIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3aj1ad. B 1enoM conepkaHue
yueOHOro npeamera « XMMHsS» JaHHOTO YPOBHS M3y4YCHHsS OPHEHTUPOBAHO Ha (pOpPMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI ISl MOHMMaHUS (PUIOCOPCKUX HMICH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHMYECKOTO M OPraHMYECKOro MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHUEM, MI03HABAEMOCTh IPUPOIHBIX SIBJIECHUHN IYyTEM HKCIIEPUMEHTA
U pELICHUS NPOTUBOPEUYMH MEXKIy HOBBIMH (paKTaMH M TEOPETUUECKUMH MPEINOCHUIKAMH,
OCO3HAHME POJM XMMHUHU B PEIICHUH 3KOJOTHMYECKUX MpoOIieM, a Takxke MpolieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3aHMsI HOBBIX TEXHOJIOTUIA U MaTEpUAJIOB.

B nnane perieHus 3a1a4 BOCIUTaHUSA, Pa3BUTHS U COLIMATM3ALNN 00yYaOUINXCs IPUHSATHIC
IIPOrpaMMOl 10 XUMHHM HOJAXOAbl K OIPENEICHHUIO COJAEP)KAaHUS W IOCTPOCHHUS IpeaAMETa
npeaycMaTpuBaloT (OPMHUPOBAHUE YHHMBEPCANBHBIX YUYEOHBIX JAEHCTBHM, HMMEIOMMX 0a30Boe
3HAYCHUE [UI PA3JIMYHBIX BUAOB JEATEIBHOCTH: pEUICHUs MNpoOJieM, MOUCKA, aHAIW3a H
00paboTkn HHGOpMAIMKM, HEOOXOAUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEIOBATENbCKOM AEATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHUHU.

B mpakTuke npenogaBaHusi XMMUHU KaKk HAa YPOBHE OCHOBHOT'O 00IIero o0pa3oBaHus, Tak U
Ha ypOBHE CpeHEro o0IIero 00pa3oBaHus, PU ONPEACTICHUN COACPKATEIBHON XapaKTepUCTUKH
Lened W3ydeHMs] IpeAMETa HaIpaBJICHUEM IEPBOCTENIEHHON 3HAYMMOCTH TPaJAULMOHHO
npu3Haércst  (GOPMHUPOBAHME OCHOB XUMHUYECKOW HAayKH Kak OO0JIACTH COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUUECKON 1€ATEIHHOCTH YEJI0OBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOOMYECKON TOYKHM 3pEHMSI TaKOM IOJIXOJ K OINpPEAEICHHUIO LEeled H3yueHus
IIpeIMETA SIBJISIETCSI BIIOJIHE ONPAaBIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHUs TJIABHBIMHM LEJISAMHM HM3y4YeHUs IpeaMera «XUMHsD Ha
6azoBoM ypoBHe (10 —11 xu1.) ssBASTTOTCS:



e (dopmmpoBaHMEe cHCTEMbl XUMHUYECKHMX 3HAHWW KaK BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIEKAT KIIIOYEBBIC TMOHSATHS,
(dyHIaMEeHTaJIbHBIE 3aKOHBI U TEOPHUHM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHE H
MOHUMaHHE CYIIHOCTH JOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEN X Pa3BUTHUS U CTAHOBJICHHUS;

e (dopMHpPOBaHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEILECTB H
XUMUYECKHX PEAKINNA, HEOOXOAUMBIX Uil MPUOOPETeHUs YMEHH OpPHUEHTHPOBATHCS B
MUpE BEIIECTB U XUMUYECKUX SIBIICHUH, UMEIOIINX MECTO B MPUPOJIE, B IPAKTUIECKOHN U
IMOBCEAHEBHOM XKU3HU;

® Dpa3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOJCHUEM H
OOBSICHEHHEM XHUMHUYECKOTO0 JSKCIEPUMEHTa, COONIOJEHHEM IMpaBHI O€30IacHOro
oOpallleHus ¢ BEIIECTBAMH.

Hapsny c atumMm, copeprkarenbHasi XapakTepUCTUKa IeJiel U 3a/1a4 U3Y4YeHUs IpeaMeTa B
porpaMMe Mo XUMHH YyTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH IIPUOPUTETAMH B
cucteMe cpeaHero oouiero oopazoBanus. CeroHs B IpenoJaBaHUM XUMHU B OOJIbIIEH CTETIEHN
oTAaéTCs MPEANOYTEHUE MPAKTHUECKON KOMIIOHEHTE COAep KaHusl 00yUeHHsI, OpPUEHTUPOBAHHON
Ha TIOATOTOBKY BBIITYCKHHMKA 00IIe00pa30BaTeIbHOM OpraHU3alllM, BIaJCIONIero He HabopoM
3HaHUM, a (YHKIMOHAJIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHM M YMEHHUSIMH AKTUBHOTO
MOJTyYeHHS 3HAaHUH U IPUMEHEHHUS UX B PEANbHOM KU3HH [UI PELICHUS MPAKTUYECKHUX 3a/1a4.

B cBf3u c 9TUM mpM U3yYEeHUHM IMpeaMera «XUMUS» JIOMUHHPYIOLee 3HaYeHHE
nproOpeTaloT TaKKe LEeNU U 3a/1a4, KakK:

- anmanTanus OOY4YalOUIMXCS K YCJIOBUSAM JMHAMUYHO DPAa3BUBAIOIIErOCS MUDA,
(dbopMHpOBaHHE MHTEIVICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIILHOMY TPHHATUIO TPAMOTHBIX pEUICHHH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsX, CB3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

- ¢opmupoBaHue y OOYy4YaIOUIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHH),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHHE JJISI PA3IMYHBIX BUIOB JIEATEIBHOCTH: PELICHHUS MpooieMm,
MOWCKA, aHalu3a MU 00paboTKM WHPOpPMALMHU, HEOOXOMUMBIX s NPUOOPETEHHUs OIbITa
JeSITeIbHOCTH, KOTOpasi 3aHMMAeT Ba)KHOE MECTO B MO3HAHUHU XMMHH, a TAKXKE JUIS OLIEHKHU C
MO3HILIMN HKOJIOTHUECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKUX IPOLIECCOB
Ha OpPraHu3M YeJIoBeKa U MPUPOAHYIO Cpeay;

- pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
o0yyaromuxcs: CHOCOOHOCTH CaMOCTOSTENbHO IPHOOpETaTh HOBbIE 3HAHUS IO XHUMHU B
COOTBETCTBUH C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIJIs TIOMCKA M aHaIM3a Y4eOHON U Hay4YHO-IIOMYJIAPHON MH(POPMALIUU XUMUYECKOTO
COJICpKAHUS;

- opMHpOBaHUE U Pa3BUTHE Y 00YUAIOLINXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIIIJICHHUS,
HaAOJIIOAATENbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, MTPH TUIAHUPOBAHUU U MIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

- BOCIUTaHHE y OOyyarommxcs yOeKIEHHOCTM B T'YMaHHCTHYECKOH HampaBIEHHOCTH
XUMUM, €€ BaXHOW pOJIM B  PEHICHWH [IOOATbHBIX  MPOOJIEM  paIlOHAJIBLHOTO
IPUPOIOTIONB30BAHNSA, TOIOJHEHUS SHEPreTUYECKUX PECypCOB M COXPAaHEHHs MPHPOIHOTO
paBHOBECHSI, 0OCO3HAHUS HEOOXOAMMOCTH OEPEKHOT0 OTHOILEHHS K IPUPOJIE U CBOEMY 3/10POBbIO,
a Takke MpUOoOPETEeHUs OMbITa UCTIOIB30BAHUS MOJyUYCHHBIX 3HAHUH JJIS IPUHATUS TPAMOTHBIX
peIIeHHI B CUTyalUsX, CBA3aHHBIX C XUMUYECKHUMH SIBJICHUSMHU.

B yueGHOM 1u1ane cpemHero obmiero oOpa3oBaHus NpeaMeT «XuMHUs» 0a30BOT0O YpPOBHS
BXOJIMT B COCTaB MpeIMETHOM 0bnacTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI.

OOmiee 4nciO 4acoB, OTBEACHHBIX Ul M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmiero obpazoBanus, coctaBiser 68 yacos: B 10 kimacce — 34 yaca (1 gac B Henenio), B 11 kimacce
— 34 yaca (1 4ac B HezemIo).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHNYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMHHU

[Ipeamer opraHU4ecKON XUMUU: €€ BO3HUKHOBEHUE, Pa3BUTUE U 3HAYCHHUE B IIOJIyYCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus cTpoeHus: opraHuueckux coequHennit A. M. bytieposa,
e¢ OCHOBHBbIE TOJOKEHUsA. CTpyKTypHble (DOpPMYIJIBI OpPraHWYECKHX BEIIECTB. [ OMoOJOrHs,
n3oMepusa. XMMHUUYECKas CBA3b B OPraHUYECKUX COCIUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o kiaaccupuKaMy OpraHnYecKUX BemecTB. HoMeHKkmaTypa opraHmyeckux
COEMHEHMH (cucTeMaTu4ecKasi) U TpPUBHAJIbHbIE Ha3BaHUS BAKHEHIINX ITPEICTAaBUTENIEH KJIaCCOB
OpPraHUYECKUX BELIECTB.

OKClepUMEHTAJIBHBIE METOJIbl M3YYEHMs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3laMu OpraHMYECKUX BEIIECTB M MaTepHajaMH Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB, HAOJIOJEHHE U OMNHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
MIPEBPAILEHUIO OPraHMYECKUX BEIECTB MPH HarpeBaHuH (TUIaBJIeHUE, OOYTIMBaHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBI: COCTaB M CTPOEHHUE, TOMOJOTMYECKMM psa. MeTaH M 3TaH — NpoCTeHIIne
NIPEJCTaBUTEIIN AJTKAHOB: (pU3MUYECKUe K XUMUYECKHE CBOMCTBA (PeaKLH 3aMEIEeHUs U TOPEHUs),
HAaxO0/ICHUE B IIPUPO/JIE, IIOJyYCHUE U IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH Psil. DTUIIEH U NPONWIEH — MPOCTEHIINE
NPEJCTaBUTENIN AaJKEHOB: (U3MYECKUE M XHMHUYECKHE CBOMCTBAa (peakiuu TUAPUPOBAHHMS,
raJIOrT€HUPOBAHNUS, THIPATALUY, OKUCIEHUS U MOJIMMEPHU3ALINN), TIOy4YEeHHE U IPUMEHEHUE.

Anxanuensl: Oyramguen-1,3 u MetunOyranuen-1,3: crpoeHHe, BaKHEHMIINE XMMUYECKHE
CBOMCTBa (peakius noiaumepusanun). [lonyyeHrne CMHTETHYECKOTO KaydyKa U PE3UHBI.

AJKUHBI: COCTaB M OCOOEGHHOCTH CTPOCHHUS, TOMOJOTMYECKHH psia. ALETHIEH —
MPOCTEUIINIA MPeICTaBUTEb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHUE CBOICTBA
(peakuuy ruIpUpOBaHUs, FaJIOr€HUPOBaHUS, TUAPATALIMM, TOPEHMS ), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHHe, (QHU3HMUECKME M XMMHUYECKHE CBOWCTBA (peaKIuu
TaJIOTEHUPOBAHNSA M HUTPOBAaHMs), MONY4YEHME M NpuUMeHeHue. Tonyon: cocmasg, cmpoenue,
@usuueckue u Xumuieckue ceolcmea (peakyuu 2aio2eHUpo8anus U HUMpPOBAHUs), NOTYUeHUe U
npumenenue. TOKCHYHOCTH apeHOB. ['eHeTmdeckas CBA3b MEXAY  YIIIEBOAOPOAAMH,
MIPUHAJIEKALIMMU K pa3IMYHbIM KJIacCaM.

[TpupoaHble UCTOYHUKH YTJIEBOJIOPOJOB. [IpupoaHblii ra3 U MONMyTHBIE HE(TAHBIC Ta3bl.
Hedts u e€ nponcxoxaenue. CiocoObl mepepaboTKu HEPTH: IEPErOHKA, KPEKUHT (TEPMHUUYECKHIH,
KaTtanuTuueckuit), mnuponu3. [lpogykrel mnepepaboTku HepTH, HX NPUMEHEHHE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yrosb U MpOayKTHI €ro NepepadoTKH.

OKCrepUMEHTAJIBHBIE METOJIbl M3YYEHMs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3lamMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» 1 «Yroaby, MoaenupoBaHue
MOJICKYJl YTJIEBOJIOPOJIOB U TaJOr€HONPOM3BOIHBIX, MPOBEACHUE MPAKTHYECKOW PAaOOTHI:
IIOJIyYEHUE ITWICHA U U3YyYEHUE €r0 CBOUCTB.

PacuérHble 3anaum.

Bbuncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIH MPOIyKTa PEaKLIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM NPOYKTOB PEAKILIUN).

Kucaopoacoaep:xamue oprannyeckne coeANHEHUs!

[IpenenbHble ONHOATOMHBIE CHUPTBL. MeETaHON W AITAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (pEakUUU C aKTUBHBIMHU METaJJIaMH, I'aJIOTEHOBOJOPOJAMHU, FOPEHUE),
IIpUMEHEHHEe. BoIOpOIHbIE CBA3M MEXKy MOJIEKYJIAMU CIIUPTOB. J[eliCTBUE METaHOa U 3TaHOJIA
Ha OpraHu3M 4YeJIOBEKA.




MHoOroaToMHbIE CHHUPTHL. OTHICHIVIMKOIb W TIHUIEPUH: CTpOeHHe, (U3UYECKHe U
XMMHUYECKHE CBOMCTBA (B3aMMOAEHUCTBHE CO IIEIOYHBIMU METAJNIAaMH, KA4YECTBEHHAsI peakliys Ha
MHOIOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. lIpuMeHeHue riaunepuHa u
STUJICHTJINKOJISL.

DeHO: CTPOSHUE MOJIEKYJIIbI, PU3NIECKUE U XUMUIECKUE CBOMCTBA. TOKCUYHOCTH (heHoa.
[Tpumenenue peHona.

Anpneruasl M Kemouwvl. DoOpManbAETH[, aUeTaNbACTHA: CTpOeHue, (Quznueckue u
XMMHUYECKHE CBOMCTBA (PEAKIMM OKHCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbBIE DPEAKIUM),
[I0JIy4E€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeiebHble KapOOHOBBIE KHCIOThL.. MypaBbUHAs M YKCYCHast KUCIIOTHI:
cTpoeHue, (pu3nuecKue 1 XUMHYECKUE CBOMCTBA (CBOWMCTBA, OOIIUE ISl KJlacca KUCIIOT, PeaKLus
TepUUKAIMK), TOJNydeHHe u mpuMeHeHne. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
MIPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIIMX KApOOHOBBIX KHUCIIOT, UX
MOIOIIIEE JCHCTBHE.

CrnoxHble 3QUpBI KaK MPOU3BOAHBIE KaPOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupoB. buonorndyeckas posb )KUpPOB.

VYTieBobl: cOCTaB, KiIacCH(pUKaLUs yIIIeBOA0B (MOHO-, TU- U TIOJHcaxapuabl). [ mroko3a —
NPOCTEUIINKA MOHOCaXapua: OCOOCHHOCTH CTPOCHHSI MOJICKYJIbI, (PU3NUYECKUE M XHUMHUYECKHE
cBolicTBa (B3aumoencTBue ¢ ruipokcuaoM Meau(1l), okucnenne aMmMuadyHbIM pacTBOPOM OKCHA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPUPOJAE, MPUMEHEHUE,
ouonornueckas posnb. otocunres. PpykTo3a Kak H30Mep IITIOKO3HI.

Kpaxman u nesmnonosa Kak npupoaHble noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
dusnyecKre 1 XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoju3, KaUeCTBEHHAs PEaKus C HOA0M).

OKCIIEpUMEHTANIBHBIE METOABl H3Y4YEHMsI BEIIECTB M MX IPEBPALICHHUI: IPOBEICHUE,
HAOJIOZIGHWE W ONKCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CHHPTOB, KaueCTBEHHBIC
peakiy OJIHOATOMHBIX CHHUPTOB (OKHUCIeHHe 3TaHoja okcuaoMm wmeau(ll)), mHOroaTOMHBIX
cnupToB (B3aumojeicTBue raunepuHa c¢ ruapokcuaom menu(ll)), ampaerunoB (oxucineHue
aMMMa4YHbIM pacTBOpoM okcuja cepedpa(l) u ruapoxcunom menu(Il), B3aumozericTBue kpaxmana
C MOJIOM), TIPOBEJICHHE MTPAKTUYECKON pabOTHI: CBOMCTBA PAacCTBOPA YKCYCHOM KUCIIOTHI.

PacuérHsble 3anaum.

Bbuncrnenuss mo ypaBHEHHIO XUMHUYECKOW peakuumu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIH MPOITYKTa PEaKIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXOJHBIX BEIIECTB WM NPOyKTOB PEAKLIUN).

A3oTcozepKalue OpraHndecKue COeAUHEHUS.

AMUHOKHCIIOTHI Kak aM(OoTepHbIe OpraHnyecKue coequHeHus. Pu3ndeckrue 1 XUMUYeCKHe
CBOMCTBAa aMUHOKHUCIOT (Ha IpuMepe IMIMHA). buojormueckoe 3HaYeHHE AMHHOKHCIIOT.
[TenTuaer.

benku kak npupoaHbIE BBICOKOMOJEKYJIApHBIE coenuHeHus. [lepBuuHas, BropuyHas H
TpeTUYHAsi CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: THIPOJIN3, JEHATypalus,
KayeCTBEHHBIE PEaKLMU Ha OEJIKH.

DKCIepUMEHTAIbHBIE METOBl M3YYEHHUS BEIIECTB M MX IpeBpallleHuil: HaOnroneHue u
ONMCaHME JIEMOHCTPALMOHHBIX ONBITOB: JICHATypalus OENKOB IpPH HArpeBaHWHU, LIBETHBIC
peakuuu 6eIKoB.

BbicokomosekyIsipHbIe COeIHHEHHSA

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3aLUH, CPEIHAs MOJeKyspHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUH — OJMMEPU3ALIHS U ITOJIMKOHEHCALIHSL.

OKClepUMEHTAJIBHBIE METOJIbl M3Y4YEHMs BELIECTB U MX NPEBPAIICHUN: O3HAKOMIIEHHUE C
o0pa3iaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.



Peanuzanus MeXnpeIMEeTHBIX CBS3€H MpU M3y4eHMH opraHmdeckod xumuu B 10 kiacce
OCYIIECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHATHH, TaKk WU
MIOHSITHM, SBISAIOLUXCA CUCTEMHBIMU I OTJEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TOHSATHA: SBJICHHE, HAY4YHBIH (aKkT, THUIOTe3a, 3aKOH,
TEOpHs, aHaliM3, CHUHTE3, KiIacCUpUKaAIMs, TEePHOAUYHOCTh, HAONIOJCHHE, HW3MEPEHueE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE.

®dusuka: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3MUECKUE BETMYUHBI U €TUHHIIBI UX
U3MEpEHUS.

Buonorus: kinerka, opranusM, Ouocdepa, oOMeH BemIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTHYECKN aKTUBHBIE BelecTBa (O€IKH, yTrIeBOAbI, XKUPHL, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorys: NUILEBbIE MPOIYKThI, OCHOBBI PAllMOHAJIBLHOTO IIUTAHMSI, MOIOILIUE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETHUUYECKHE NpEnapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMUUecKuil areMeHT. AToM. Sapo aToma, H30TOMbI. DJIEKTPOHHas 000J0YKa.
DHepreTuveckue ypoBHHU, IOTYPOBHU. ATOMHBIE opOHTay, s-, p-, d- amemeHTsl. OcoOeHHOCTH
pacripesiesieHus! JIEKTPOHOB MO0 OpOUTANIIM B aTOMaxX 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOJIOB.
DneKTpoHHas KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuoauueckas cucreMa xumuyeckux osnemeHtoB J[. M.
MenpneneeBa. CBA3b NEpUOAMYECKOTO 3akoHa M Ilepmonnyeckoil CHCTEMBI XUMHYECKHX
anemeHnToB /. MI. MenzaeneeBa ¢ COBPEMEHHOI TEOpPHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyIIaM U NepuojaM. 3HaueHHEe NEPUOANUECKOI0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUIbl XMUMHYECKOW CBsI3W (KOBaJICHTHAs
HETOoJISIpHasl W TOJISIpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl 0Opa3oBaHUs KOBAJCHTHOM
XUMHYECKON CBsi3U (OOMEHHBIH M IOHOPHO-aKLENTOPHBIN). Bomopoanas cBs3b. BalleHTHOCTS.
DnexTpooTpuIaTeNbHOCTh. CTeNeHb OKUCIIEHNS. FIOHBI: KATHOHBI Y aHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BemecTBa. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKHU.

[TonsiTHe O AUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJLUIOMAHBIE pacTBOpbl. MaccoBas 10
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranudeckux coeanneHnit. Homenkiatypa HeopraHM4ecKux BEIeCTB.
I'enernyeckas CBsA3b HEOPraHMUECKHUX BELIECTB, IPUHAIEKALINX K Pa3IMUHbBIM KJIacCaM.

Xumuueckass peakuus. Knaccupukamus XMMHUYECKHX peakiuil B HEOpPraHMYECKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHUS! MACChl BEIECTB, 3aKOH COXPAaHEHUS M NpEBpAILECHUs
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTb peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (hakTopoB. OOpaTUMbIe pEaKIUU.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOIIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHS.
[Tpuniun Jle [larense.

Onektponutnueckas auccounanus. CuiabHble W ciiadbie 37eKTponuThl. Cpena BOJHBIX
pacTBOpOB BEILECTB: KUCIas, HEUTpallbHAas, II€JI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.



OKCIIEpUMEHTAJIBHBIE METO/bl M3YyUEHUS BEIIECTB U UX IPEBPALLEHUI: JEMOHCTpalus
tabmun «Ilepuoamueckas cucremMa xumudeckux snemeHtoB [l. 1. MenneneeBa», uM3ydeHHE
MoJieNiell  KPUCTAUTMYECKUX PpeIIETOK, HAONIOJCHUEe W ONKCAHHE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (Pa3NOKEHHE IEPOKCHAA BOAOPOAAa B MPHCYTCTBUU KaTalnW3aropa,
OIIpEJIEJICHUE CPelbl PACTBOPOB BEILIECTB C IOMOIIBIO YHUBEPCAIbHOIO MHAMKATOPA, PEAKLUU
MOHHOTO0 OOMeEHa), MpOBEJIeHHE MPAaKTHYeCKOW paboThl «BiusHue pa3znuyHbIX (HaKTOpOB Ha
CKOPOCTb XUMHUUYECKOU PEAKLIUI.

PacuérHble 3anaum.

Pacuérbl 110 ypaBHEHUAM XUMHUUYECKUX PEAKIMil, B TOM YUCJIE TEPMOXUMUYECKHUE PACUYETHI,
Pacy€ThI C UCIIOJIB30BAHUEM ITOHATUS «MACCOBas J0JI BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerainsl. [Tonoxenue HemetauioB B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa u 0COOGHHOCTH CTpPOEHHUs aTOMOB. DU3MYECKHE CBOICTBAa HEMETAJUIOB.
AnoTpomnus HeMeTaJlIoB (Ha mpuMepe KUCIIopoia, cepbl, pocdopa u yriepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAJIOB (rajlor€HOB, Cepbl, a3ora, (ocdopa,
yIJIeposaa U KPEMHHUS) U UX COEAMHEHUN (OKCUI0B, KUCIOPOICOAEPKALUX KUCIIOT, BOJOPOIHBIX
COCIMHEHHUM ).

[IpuMeHeHNEe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Merasnsl. [lonoxenne meraios B [lepuoaudeckoi cucTeMe XUMUUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHUS AJIEKTPOHHBIX 000JI0UEK aTOMOB MeTayioB. OOmue
¢usnueckue cBoiictBa MeTayuioB. CIUlaBbl METaIOB. DIEKTPOXUMHUYECKUN DSl HAIPsHKECHUN
METaJUIOB.

XUMHUYECKUE CBOMCTBA BaXXKHEMIIMX METAIOB (HATpUM, KaJlWid, KajdblMi, MAarHuu,
AITIOMUHUMN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHEHUM.

O6u1re cnocoObl moyyeHus MeTajuioB. [IpuMeneHe MeTauioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX MPEBPALLEHUI: HU3yYeHHE
KOJIJIEKIIMH «MeTauibl M CIUIaBbl», 00pa3I0B HEMETAJIOB, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4,
HAOJIOZICHWE W OIMCAHMWE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aMMOJCHCTBHE
TUAPOKCHJIA AIFOMUHUS C pAaCTBOPaMU KUCIIOT Y LIEI0YeH, KAYECTBEHHBIC PEAKIIMY HA KaTUOHBI
METaJJIOB).

PacuérHble 3anaum.

Pacuétel Macchl BelecTBa UM 00bEMa ra30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcCe
WK 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKLIUH BEIIECTB, pacyéThl Macchl (00bEMa, KOIMYECTBA
BELIECTBA) IPOYKTOB PEAKLUH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XumMus 4 )KU3Hb

Ponb xuMuu B 00ecriedeHHH SKOJIOTUIECKOM, SHEPreTUIECKON U THUINEBON 0€30MacHOCTH,
pa3BUTUU MeAULUHBL [IoHATHE 0 HaAyYHBIX METOAX MIO3HAHUS BEIECTB U XMMUYECKUX PEaKIUH.

[IpencraBnenus 06 0OIMX HAYYHBIX TPUHIIUIAX TPOMBIIIICHHOTO NOTYYEeHUs BaXKHEHIITNX
BEILECTB.

UYenoBek B MHUpE BELIECTB UM MAaTEpPHAIOB: BAXXHEHIIME CTPOUTENIbHBIE MaTepUalbl,
KOHCTPYKLMOHHBIE MaTEpHaJIbl, KPacCKH, CTEKJIO, KepaMHKa, MaTepHaslbl Ul DJIEKTPOHUKH,
HaHOMaTepHaJibl, OPraHNUECKUE U MUHEPAJIbHBIE YI00PEHUSI.

XUMHS U 30POBbE YEJIOBEKA: IPABWJIA HCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENAapaToB,
npaBuiia 6€30MacHOr0 UCTIONIb30BAaHUS MPETapaToB OBITOBOM XMMUU B MIOBCEIHEBHON KU3HH.

MexmpeamMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3E€H MPU U3YyUEHUM OOILIEH M HEOPraHMYECKOH XMMHHU B
11 xmacce ocymiecTBisIeTCsl 4epe3 UCMOIb30BaHNE KaK OOIINX €CTEeCTBEHHO-HAYYHBIX MOHSATHH,
TaK U MOHATHUM, SBJISIOMUXCS CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOTO
LUKJIA.



OO01mue ecTecTBEeHHO-HAYYHBIE MOHATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHUS, aHAIIU3,
CUHTE3, KiacCH(UKAIuUs, NEPUOANYHOCTh, HAONIOJCHNUE, OKCIEPUMEHT, MOJACIUPOBAHNE,
HU3MEpPEHHUE, SIBICHUE.

®duznka: Marepusi, SHEPrus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PUINICCKUE BEIIUUUHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- W MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPraHU3Me.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHon0rHs: XUMUYECKast IPOMBILIIEHHOCTh, METAJLUTYPTHsl, TPOU3BOACTBO CTPOUTEIIbHBIX

MaTCpuaioB, CEIbCKOXO03IICTBEHHOE MMponu3BOACTBO, numeBas IMPOMBINIJICHHOCTD,
(bapMaI_IeBTI/I‘-ICCKaH IMPOMBINIJICHHOCTD, MMPpOU3BOACTBO KOCMECTHUYCCKUX npemnaparos,
IMPOU3BOACTBO KOHCTPYKIMOHHBIX MaTcpuraioB, OJICKTPOHHAaA IMPOMBINIJICHHOCTD,
HAaHOTCXHOJIOI'NHU.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBimuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHHUS OOYyYarOIIUMUCS
porpaMM CpeaHero oOImero o0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuyHo-MeTonn4eckoil OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHS
IporpaMM CpeaHero o0mero 00pa3oBaHus SIBISETCS CUCTEMHO-AESTEILHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHUCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
Pe3yJIbTaTOB OCBOCHUS MPeIMETa « XMMHS HA YPOBHE CPEeIHETO 00IIEro 00pa3oBaHus BbIIEICHBI
CJIEIYIOILHE COCTABJIAIOLINE:

- OCO3HaHHE OOYYAIOUIMMHUCS POCCHUICKON I'pa)KITaHCKOW MACHTUYHOCTH — FOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

- HAIMYMe MOTUBAIIUH K 00Yy4EHUIO;

- LEJICHATNPABJICHHOE PAa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEW ¥ UCTOPUUECKUX TPATUIUK 0a30BOM HAYKH XMMUHU;

- TOTOBHOCTh U CHOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS B CBOCH J1EATEILHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAMH, IIPUCYIIMMH LIEJIOCTHOM CHCTEME XUMHUYECKOIO
o0Opa3oBaHws;

- HaJM4ue MPaBOCO3HAHUS HKOJOTHYECKOH KyJIbTYpPHl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HCHHBIC IIJIaHBI.

JIMuHOCTHBIE PE3yIbTAaThl OCBOCHHS MPeAMETa « XUMHUSD JOCTUTAIOTCS B €IMHCTBE Y4eOHOU
U BOCIIMUTATEJILHOM JEATEIbHOCTH B COOTBETCTBUM C T'YMAaHMCTHYECKUMU, COLUOKYJIbTYPHBIMU,
TyXOBHO-HPABCTBEHHBIMH IICHHOCTSMHU W HJEaJaMH POCCHUICKOrO TI'pa)<IaHCKOTO OOIECTBa,
NPUHATHIMU B OOIECTBE HOpPMaMH M IpaBHJIAMH IOBEIEHUS, CIIOCOOCTBYIOIIMMH IpOLEcCcaM
CaMOIIO3HaHUS, CAMOPAa3BUTHSI U HPAaBCTBEHHOTO CTAHOBIICHHS TMYHOCTH 00YYaOLIHXCS.

JInuHOCTHBIE Pe3yJbTaThl OCBOCHMS MpeaMeTa «XHUMHUSD» OTPaKaloT cHOPMHUPOBAHHOCTD
OTIBITA [TO3HABATEIBHOM U PAKTUUECKOH AeATEIbHOCTH 00YUaIOIIMXCS IO peaTu3aliiy MPUHSITHIX
B O0IIECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpamIaHCKOT0 BOCIUTAHMS:

- 0CO3HaHMS 00YYAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00513aHHOCTEH, YBaKECHUS K
3aKOHY U IIPaBOIOPAIKY;

- MPEACTaBICHUS O COLMAJIBHBIX HOpMax M MpaBUiIaX MEXKIUYHOCTHBIX OTHOLIEHWM B
KOJUICKTUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATEILHOCTH IIPH CO3/1aHUH YUEOHBIX IPOCKTOB,
peleHrH yuyeOHbIX U M03HABATEIbHBIX 3371a4, BHIIOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB,;



- CIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY ¥ aPTYMEHTBI IPYTHX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB YUE€OHOH e TENbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:

- LIEHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAay4dHOMY HACJIEUIO OTE€YECTBEHHOM
XUMMH;

- YBa)XEHUs K IPOLECCY TBOPUYECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTIDKEHHSI HAyKH €CTh PE3yJIbTaT JUIMTENbHBIX HaOI0IEHUH,
KpPONOTJIMBBIX 3KCIIEPUMEHTAJIBHBIX TOMCKOB, IOCTOSHHOT'O TPY/1a YUEHBIX U IPAKTUKOB;

- MHTEpeca M TI03HABATEIbHBIX MOTHBOB B MOJYYEHHMM M IOCIEIYIOIIEM AaHaIu3e
MHPOPMALIUU O IEPEIOBBIX TOCTUKECHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

- HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

- CHOCOOHOCTH OIIGHMBATh CHUTYallH, CBSI3aHHbIE C XUMHYECKUMH SIBICHUSAMH, U
IIPUHUMATh OCO3HAHHBIE pPEIICHUs, OPUEHTHPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

- TOTOBHOCTH OLIEHUBATHh CBOE IIOBEJICHUE U IIOCTYIIKH CBOMX TOBAapHUIICH C IO3ULUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUM ITUX MTOCTYIIKOB;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

- TIOHUMaHMA I[IEHHOCTEH 310pOoBOro M 0e30macHOro oOpasa >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (DPM3NYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

- coOmoieHus TpaBUi OE30MacHOr0 OOpaIlleHusl ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

- TMOHMMAHHs LEHHOCTH TMPaBHJ HHIUBUAYAIFHOTO U KOJUIEKTUBHOTO 0©€3011acHOTO
MIOBE/ICHUS B CUTYALIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOJIEH;

- OCO3HAHMS IMOCIEACTBUI U HENPHUATHUS BPEIHBIX MPUBBIYEK (YNMOTpPeOICHUs alKOros,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

- KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIIEeIOBATEIbCKON MAEATeNbHOCTH,
OOILECTBEHHO I10JIE3HOM, TBOPUECKOM U APYTUX BUAAX JESATEIbHOCTH;

- YCTAaHOBKM Ha AaKTHBHOE YYacTHE€ B PEIIEHUM INPAKTHUYECKHUX 3aJay COLHUAIbHOU
HaIpaBJICHHOCTH (B paMKax CBOET0 Kj1acca, IIKOJIbI);

- MHTEpeca K MPaKTHUYECKOMY H3YyUEHHIO NMpoQeccuil pa3inyHoOro poja, B TOM YUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

- YBaXEHMUS K TPYyLy, JIOJIIM TpyAa U pe3ybTaTaM TPYJI0BOU JAESATEIBHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPDY HMHIMBHIyaJbHOW TpaeKTOpUU 0Opa3oBaHus,
Oyaymeit mpodeccuu U peanu3aluud COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPEOHOCTEH 001IeCTBa;

6) 3K0J10rMYeCKOr0 BOCTIUTAHMSI:

- HKOJIOTUYECKH 11eJIECO00Pa3HOTO OTHOIIEHUS K MIPUPO/IE, KaK UCTOUHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIe;

- MIOHUMAaHUS III00aJTBLHOTO XapaKTepa SKOJIOTUYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE IIPUPOAHON U COLMATIbHOU CpE/bl;

- 0CO3HAHMSI HEOOXOAUMOCTHU MCIIONIb30BAHMS JJOCTHKEHUI XUMHUU JIJIsl pEILICHHs BOIIPOCOB
paLMOHAaIBHOTO IPUPOAONOIB30BAHNUS;

- aKTUBHOT'O HENPUATHS NEUCTBUM, MPUHOCAIIUX BPEJ OKPYKAKOLIEH TPUPOIHOU Cpene,
YMEHUSI TPOTHO3HPOBATH HEOIAroNpHUSATHBIE SKOJIOTUYECKHE MOCITEICTBUS MPEANPHHUMACMBIX
JNEUCTBUN U NIPEAOTBPAILIATh UX;

- HaJIW4Msl Pa3BUTOrO 3KOJOTMYECKOIO MBIIUIEHUS, IKOJOTMYECKOW KYJIbTYphl, OIBITA
JESATEIBHOCTH  3KOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
M03HABATEIbHOM, KOMMYHUKAaTUBHON M COI[MAIbHON MPAKTUKE, CIIOCOOHOCTH M YMEHHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTHH XeMO(pOOHH;



7) HEHHOCTH HAYYHOI 0 MIO3HAHUS:

- c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIECTBEHHOM MPAKTHUKH;

- TIOHUMaHHUs CIEHU(PHUKH XMMUU KaK HayKd, OCO3HaHHsS €€ poiu B (OPMHPOBAHUHU
PalMOHATIFHOTO HAyYHOTO MBIIIJICHHS, CO3aHNHU LIEJIOCTHOTO MPECTAaBICHUA 00 OKpY>KaloLieM
MHpE KaK O €IUHCTBE IPUPOJBI U YEIOBEKA, B IO3HAHWM INPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHn: mpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

- yOexkIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHMHHU JUUISI COBPEMEHHOW IMBWIM3AINH: B €&
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM POJIM B CO3/JaHUM HOBOM 0a3bl MaTepUaNbHOM
KYJIbTYpBI, PELICHUHU TI00aTbHBIX MPOOJIEM YCTOHYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPEBOM,
OHEPreTHYECKON, MHUIIEBOW H DKOJIOTUYECKOW OE30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00eCIeYeHU! YCIOBHH YCIIEIIHOTO TPy U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJI0TO YJIeHa
o0111ecTBa;

- EeCTECTBEHHO-HAyYHOM TIPAMOTHOCTU: IIOHMMAaHHUS CYIIHOCTH METOIOB II03HAHUA,
HCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHamM3a U OOBSCHEHHMsS SIBICHUH OKPYXKAIOIIEr0 MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHHH,
YMEHHUS Jie7aTh 000CHOBaHHbIE 3aKJIIOYEHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJIBIO NIOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

- CIIOCOOHOCTH CAMOCTOSITETILHO UCIIOIB30BATh XUMHYECKUE 3HAHUS ISl PELICHUS TPOoOIeM
B PEAJIbHBIX )KM3HEHHBIX CUTYyalMsIX;

- MHTEpeca K O3HAHUIO U UCCIIEN0BATEILCKON IEATEIIbHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHMM 1O XUMHUM B COOTBETCTBUM C >KM3HECHHBIMU
MOTPEOHOCTSIMU;

- HHTEpeca K OCOOCHHOCTSAM TpyJda B pa3IMYHbIX cdepax mnpodeccrnoHaTIbHON
NEATEIbHOCTH.

METANPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yibTaThl OCBOCHHUS Y4eOHOro mnpenMera «XHMHUS» Ha YpPOBHE
cpeaHero o0mero oopa3oBaHus BKIIOYAIOT:

- 3HAYMMBIC JUII (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOUIUXCS MEXKIUCIHUILTMHAPHBIC
(MexnpeaMeTHbIC) 00LIEHAYYHbIE TOHATHUS, OTPAXKAIONIUE 1IEJTOCTHOCTh HAyYHOU KapTUHBI MUpPa
U creur(uKy METOI0B MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SBJICHUE, MPOIecC, CUCTeMa, HAayYHBIH (paKkT, MPUHLUI, THUIOTe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHsl, UCCIIeOBAaHNE, HAOII0IeHUE, U3MEPEHNUE, IKCIIEPUMEHT U JIPYTHE);

- yHHMBepcalbHble y4eOHBbIe JeHCTBHS  (TIO3HaBaTeNIbHbIE, KOMMYHHUKATHUBHBIE,
peryiasTHUBHBIE), obOecreunBaonme (HopMupoBaHue (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMN 00YyYaroInuXCs;

- CImOoCcOOHOCTh  OOYyYalOMIMXCsl MCIOJB30BaTh OCBOCHHBIE MEXAMCLUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpCalbHble yueOHbIE JICHCTBUS B I03HABATEIbHOH H
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaMeTHble pe3ysIbTaThl OTPaKAIOT OBJIAJCHUE YHHUBEPCAJIbHBIMH Y4eOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMH.

OBJiajieHNe YHUBEPCAJIBbHBIMHM YUYeOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JIOTUYECKHUE TeCTBUS:

- CaMOCTOSITENBHO (POPMYJIMPOBATh M AKTYaJH3UpPOBATh IMPOOJIIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

- OMpeAeNATh LEeNU JACATENbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU MX JIOCTHUIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTHU C MOCTABICHHBIMHU 1IEIISIMU;



- WCIOJB30BaTh NPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapakTepHble TPU3HAKK TMOHATHM W yCTaHaBIMBaTb UX B3aUMOCBS3b, HCIIOJIB30BATH
COOTBETCTBYIOIIUE MMOHATHUS JJIs1 OOBSICHEHHS OTJICIIbHBIX (PAKTOB U SIBIICHUIA;

- BBIOMpATh OCHOBAHUS U KPUTEPUH VIS KITACCU(PHUKAINH BEIIECTB U XUMHUUECKUX PEaAKLIUH;

- YCTaHABJIMBATH IPUUNHHO-CJIECTBEHHBIE CBSI3U MEX]y U3yUaEMbIMHU SIBJICHUSIMU;

- CTPOUTH JIOTMYECKHE paCCyXACHMsS (MHAYKTHBHBIC, IE€IyKTHUBHBIE, IO aHAJOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHUS B PacCMaTPUBAEMBIX SBICHUAX, (POPMYIHUPOBATDH
BBIBOJIbI U 3aKJIFOUYEHHS;

- IPUMEHATH B NIPOLIECCE MO3HAHNUS, UCIIONIb3YEMbIE B XUMUH CUMBOJIMYECKHUE (3HAKOBBIE)
MOJIENH, TPE0OPa30BBIBATH MOJCIBHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CHMBOI) JIEMEHTA,
XUMUYeckass (GopMysa, ypaBHEHHE XHUMHYECKOM peakuud — TpU pPELICHUH Y4eOHBIX
[I03HABATENbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHITh Ha3BaHHbBIE MOJIEIIbHBIE IIPEICTABICHUS IS
BBISIBJICHMSI XapAKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKLINM.

2) 0a30BbIe HCCJIeI0BATEIbCKHE 1eiCTBUS:

- BJIAZIETh OCHOBAMH METO/I0B HAYYHOT'O ITO3HAHUS BELIECTB U XMMHUYECKHUX PEaKIIHi;

- (QopMmynupoBaTh IeTd M 33Ja4d HMCCIEIOBAHUS, HCIOJNb30BAaTh IIOCTABICHHBIC U
CaMOCTOSITENIEHO C(hOopMyJIMpOBAaHHBIE BOMPOCH! B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
111 POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CYXKJICHHIA;

- BIAJAETh HAaBbIKAMHU CaMOCTOSITEIBHOI'O IUIAHUPOBAHMSA M TPOBENEHUS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IIpoIiecca, CaMOCTOSTEILHO
NPOTHO3UPOBATh €ro pe3yiabTar, (GOopMyInpoBaTh O0O0OOLIEHHS UM BBIBOJBl OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAEIAHHOM
pabore;

- mpuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBATENIbCKOM W TMPOEKTHOM AEATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJOB PELICHHS
IIPAKTUYECKUX 3a7]a4, IPUMEHEHUIO Pa3IMUHbIX METOOB ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

- OpHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGOpMAIK (HAYYHO-TIOMYJIsIpHAs
JUTepaTypa XHMMHYECKOTO COJEpXaHWs, CIpaBOYHbIe TmocoOus, pecypcsl MHTepHera),
aHAJTM3UPOBATh MH(OPMAIIHIO PA3TUYHBIX BUA0B U (POPM NPEACTABICHUS, KDUTUYECKH OI[CHUBATh
€€ I0CTOBEPHOCTh U HENPOTUBOPEUNBOCTH;

- (opmynupoBaTh 3ampockl U MPUMEHSTH PA3IUYHbIE METOJbl NpPU TOUCKE M OTOOpE
uHpopManuu, HeoOXOAMMOM I BBIMOJIHEHUS YUeOHBIX 3aJ1au ONpPEIeIEHHOTO THIIA;

- IpUOOpETaTh OIBIT UCMOIB30BaHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSITEIbHO BBIOMPATh ONTHMAJIbHYIO (POpMY MPEACTaBICHHU HH(POPMAIMU (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

- HUCTOJb30BaTh HAyYHBIA S3bIK B KayeCTBE CpEACTBA INpH padoTe C XUMHUYECKOH
uHpOpMalKeli: MPUMEHATh MEXNpeaAMeTHbIe ((U3nYecKkue M MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, (hopMyJibl, a00peBUATYpbI, HOMEHKIIATYPY;

- HCTOJIB30BATh U MPEOOPA30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISIHOCTH.

OBnajgeHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUSIMU:

- 33/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYX/IaeMO TEMBI B X0JI¢ JHAJIOra H/UIIN AUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYJIHPOBATH CBOM MPEAJIOKEHHUS OTHOCHTEIBHO BBITOJHEHHS
MIPEAJIOKEHHOM 3aa4H;

- BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MIO3HABATEIBHON AESITEIBHOCTH, MOJYy4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOH paboOThl MO HCCIEIOBAHUIO CBOWCTB H3yYaeMbIX BEIIECTB,
peanuzanu y4eOHOro IMpoekTa U (OpMYJIHPOBATh BBIBOJBI IO pE3yjibTaTaM MpPOBEIEHHBIX
MCCIICIOBAaHUM MTyTEM COTJIaCOBAHUS MO3UIHMH B X0€ 00CYKACHUS 1 0OMEHAa MHEHUSIMH.

OgByageHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMU 1eiCTBUAMM:



- CaMOCTOSITENIFHO IJIAHUPOBATh M OCYILECTBIISATH CBOIO MO3HABATEIIbHYIO JEATEIBHOCTD,
ormpenensas e€ eI U 33aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii alTOPUTM JIEHCTBHI HPU BBHIOJHEHUU YYEOHBIX M HMCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBINA CIIOCOO UX PEIICHUS ¢ YUETOM MOITYUYECHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

- OCYUIECTBJIATH CAaMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMoOaHalu3a |
CaMOOLICHKU.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3ysIbTaThl OCBOEHHUS Kypca «OpraHudeckasi XMMUs» OTpaXaroT:

- chOPMHUPOBAHHOCTh TPEJACTABICHUNA O XUMHUYECKOW COCTABIISIFOIICH €CTeCTBEHHO-
HAYYHOM KapTHHBI MHUpA, POJIM XMMUU B TIO3HAHUU SIBICHUN NPHUPONBI, B (HopMUpOBaHUH
MBILIUICHUS] W KYJbTYypbl JIMYHOCTH, €€ (YHKUMOHAIbHOH I'pPaMOTHOCTH, HEOOXOIUMOHW IS
pelIeHHsI MPAKTUYECKHUX 33/1a4 U YKOJOTHYECKH 0OOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3/I0POBbIO
U IIPUPOJHOM cpene;

- BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLINE
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAsE 000J04YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTbD,
3JIEKTPOOTPHUILIATEIBHOCTh, XUMHUECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpaliéHHasl), MOJb, MOJSpHAs Macca, MOJAPHBIA 00BEM, YITIEpOIHBIA  CKEJeT,
(byHKUMOHANBHAS TPYIIA, pajuKajl, H30MEpHUs, HW30MEphbl, TOMOJOTHYECKUH psJl, TOMOJOIH,
YIIIEBOAOPOABI, KUCIOPOA U a30TCOJAEpKAILUE COCAUHEHHS, MOHOMED, IIOJIMMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUsl CTPOECHUS OPraHUYECKUX
BemiectB A. M. byTmiepoBa, 3aKkOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN $3BIK XMMHH;, MHUPOBO33PECHUECKHE 3HAHHUA, JICKAIIUE B OCHOBE IIOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJIOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU U 0€3011aCHOM UCTIOIb30BAHUH BAKHEHIITUX OPTraHUYECKUX BELIECTB B OBITY
U IIPAKTUYECKOU JEATEIbHOCTH YETI0BEKA;

- ¢(OpPMHUPOBAHHOCTb YMEHUI BBISBIATH XapaKTEPHbBIC IPU3HAKH MTOHATUH, yCTaHABINBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE ITIOHATHS IIPY OIIMCAHUU COCTaBa, CTPOCHUS U
IIPEBPALICHUN OPraHUYECKUX COCIUHECHUN;

- chopMHPOBAaHHOCTH YMEHHH HMCIIOIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (OpMYIT OpPraHNYECKUX BELIECTB
U YPaBHEHHM XMMHMYECKUX PEaKLUM, U3rOTABIMBATh MOJIEIIM MOJIEKYJ OPIaHUMYECKUX BEIIECTB
JUTSL WITIIOCTPALMY UX XUMHYECKOT0 U IIPOCTPAHCTBEHHOT'O CTPOEHUS,

- cpOpMHUPOBAHHOCTh YMEHUH yCTAHABINUBAThH MPUHAIIIEKHOCTD U3YYCHHBIX OPIraHUYECKUX
BEIIECTB MO HX COCTaBy M CTPOCHHUIO K ONpeAeTIEHHOMY Kiaccy/Tpylmne COeAUHEHHUH
(yrieBonopoapl, KHUCIOpPOA M  a30TCOAEpXAIIME COEAMHEHHS, BBICOKOMOJIEKYJISIPHBIE
COEMHEHM), AaBaTb UM Ha3zBaHMsA 1o cuctematnueckod HoMeHknatype (IUPAC), a taxxke
IIPUBOJIUTh TPUBUAIBHBIE Ha3BaHUS OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TWUJIEH, MPOIMUJIEH,
alleTWICH, STUJICHIVIMKONb, TJIMLEPUH, (eHOd, (OopManbAerull, aleTaibIeru], MypaBbHHas
KHCJIOTa, YKCYCHas KUCIJIOTA, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsl KUCIOTA, TII0K03a, (PpyKTO3a,
Kpaxmall, [eJUTH0J103a, TJIULUH);

- c(hOpMUPOBAHHOCTb YMEHHUS OIPENENATh BUABI XUMHUECKOW CBS3M B OPraHUYECKHUX
COEIMHEHMAX (OIMHAPHBIE U KPATHBIE);

- ¢(hOpMUPOBAHHOCTh YMEHHUSI NPUMEHSTH IMOJOKEHHUS TEOPHUH CTPOCHHS OPTaHUYECKHUX
BemiecTB A. M. BytnepoBa st 00bsSICHEHUS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAHEHHUsI MACCHI BEILECTB;

- cOpMHPOBAHHOCTh YMEHHUH XapaKTepu3OBaTh COCTaB, CTpPOEHHE, (QHU3HUECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IIPEACTABUTEIICH PA3IIMYHBIX KJIACCOB OPIaHMYECKUX BEIIECTB



(MeraH, »TaH, OSTWICH, MPOINWICH, aleTWwieH, Oyraguen-1,3, meTwnOyramuen-1,3, OeHsou,
METaHOJI, 3TaHOJ, 3TUJICHTJIUKOIb, TTIUIEpUH, (EHO, aleTalbIeru, MypaBbUHAs U YKCyCHas
KHUCJIOTHI, TJIOKO3a, Kpaxmai, LeJUI0I03a, aMHUHOYKCYCHas KHCJIOTa), WIIIOCTPHUPOBAThH
TCHETHUYECKYIO CBSI3b MEXAY HHUMH YPaBHEHHMSMHU COOTBETCTBYIOIIMX XMMHUYECKHX pEaKUuil ¢
HCTIOJIb30BAHUEM CTPYKTYPHBIX (popMyII;

- c(hOpMHUPOBAHHOCTb YMEHHUS XapaKTE€pPU30BaTh HCTOYHHUKH YTIIEBOJAOPOJHOTO CHIPhS
(HeTh, TMPUPOAHBIN Ta3, yroib), cHocoObl MX MepepabOoTKH M MPAKTUYECKOe MpPUMEHEHHE
MIPOAYKTOB MepepaboTKH;

- c(OpMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIYMCICHHUS 1O XMMHUYECKHM YPaBHEHUSIM
(Maccel, 00BEMa, KOTMUECTBA UCXOTHOTO BEILIECTBA MITM MTPOAYKTA PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIHH);

- chopMHPOBAHHOCTH YMEHUH BIIAJIETh CHCTEMOU 3HAHMI 00 OCHOBHBIX METOAAX HAYIHOTO
MO3HAHUS, MCIIONB3YEMbIX B XHMHUHM TPU HU3YyYECHHUHM BEUIECTB W XHUMHUYECKUX SIBICHHUM
(HabmoneHne, M3MEpeHHe, OHKCIEPUMEHT, MOJICTUPOBAHMUE), HCIOIb30BaTh CHUCTEMHBIC
XMUMUYECKHE 3HAHUS JUISI IPUHATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEILIIECTBAMU U UX IIPUMEHEHHEM;

- c(OPMHUPOBAHHOCTh YMEHHUH COOMIONATh MPAaBUiIa TOIb30BAHUS XUMUYECKON MOCYA0I U
1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKe MpaBHiia OOPALICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSAMU 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB;

- c(hopMHPOBAaHHOCTH YMEHHH IJIAHUPOBATh M BBINOJIHATH XUMHUYECKUI 3KCIIEPHUMEHT
(mpeBpaleHusl OPraHUYeCKUX BEIIECTB MPU HAarpeBaHHUHM, MOJYUYCHHE STHIICHA M M3Y4YCHHE €ro
CBOWCTB, KAUECTBEHHBIC PEAKIIMU OPIraHUYECKUX BEIIECTB, ACHATYpalLus OSJIKOB TP HarpEeBaHUH,
[[BETHBIE PEAKLIUU OEITKOB) B COOTBETCTBUH C IPABUIAMHU TEXHUKU 0€30MIaCHOCTH IIPU 00paIlieHIH
C BEIIECTBAMHM M JIAOOPATOPHBIM 00OpPYNOBaHMEM, MHPEICTABIATH PE3yJIbTaThl XMMUYECKOTO
SKCIepUMeHTa B (OopMe 3aluCH YPaBHEHUH COOTBETCTBYIOUIMX peakiuil u (HopMyIupoBaTh
BBIBOJIbl HA OCHOBE 3TUX PE3YJIbTATOB;

- ¢(hOpMUPOBAHHOCTh YMEHUH KPUTHUYECKU AHAJIM3UPOBATh XMMHUYECKYI0 HMH(OPMALHUIO,
MOJTy4aeMylo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi MH(popManuu, UHTepHET U IpyTHx);

- c(OpMHPOBAHHOCTh YMEHHUH COOMIONATh MpaBUiIA 3KOJIOTMYECKH IIeeco00pa3Horo
NOBEJCHUS B OBITY W TPYIOBOH JAEATEIHHOCTH B IENSAX COXPAHEHHsS] CBOETO 3/I0POBbS H
OKpY>Karollle NPUPOJHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA KMBBIE OpPraHU3MBbI
OIpeNIeIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAs cMmbica mokasatens [1JIK, mosicHsATh Ha
IpUMEpax CIOCOObl YMEHBIICHUSI U NPEAOTBPALICHUS WX BPEAHOTO BO3ACHCTBHS HAa OPraHHU3M
YeJI0BEKa;

- 1751 00y4aromMXCsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE NPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUI,

- Ui CIembIX W CcHabOBHIANIMX OOYYAIOLIMXCS: YMEHHE HCIIONb30BaTh pelibeHO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins s 3anucu XuMU4ecKux popMyIL.

11 KJIACC

[IpenMeTHBIEC pe3yabTaThl OCBOSHUS Kypca «O01as 1 HeOpraHUIeCcKast XUMHUSD OTPAKAIOT:

- chopmMHEpOBaHHOCTH TPEACTABICHUN: O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUU SIBICHHUNA TPUPOIBLI, B (HOPMUPOBAHUU
MBIIUJICHUSI U KYJIbTYypbl JHYHOCTH, €€ (YHKIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW st
pElIeHUs MPAKTUYECKHX 3a7a4 ¥ SKOJOTHIECKH 0OOCHOBAHHOTO OTHONICHHUS K CBOEMY 3/I0POBBIO
U IIPUPOJHOM cpene;

- BJIQJICHUE CUCTEMOW XMMHMYECKHX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOIIOJATraroLINe
MOHSTHS (XMMHUYECKUN DIIEMEHT, aTOM, U30TOIl, S-, P-, d- SJIEKTpOHHBIE OPOUTATT aTOMOB, HOH,
MOJIEKYyJ1a, MOIIb, MOJSPHBIH O00BEM, BAJICHTHOCTH, AJIEKTPOOTPHUIIATEILHOCTh, CTEICHb
OKHUCJICHUSI, XUMHUYECKass CBA3b (KOBAJICHTHAs, WMOHHAs, METaJUInYecKasi, BOJOPOJHAs),



KpUCTAJZIMYECKasl ~ pelETKa, TUIIBI XMMMYECKMX  peakUud, pacTBOp, AJIEKTPOJIUTHL,
HEJJIEKTPOJIUTHI, IEKTPOJIUTUYECKAs IUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKOHN peaklii, XMUMUUECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHUS IIEKTPOIUTHIECKON
ayccounanuu, nepuoandeckuii 3axkoH /. M. MenpaeneeBa, 3aKOH COXpaHEHHsI MACChl BEILECTB,
3aKOH COXPaHEHUs M MPEBpAIlCHUs DHEPIHMM IPU XUMHUYECKHX PEaKLMSX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHM, MHUPOBO33PEHUECKHE 3HAHUs, JICKAIIME B OCHOBE IOHMMAaHUSA
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJIOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUU M OE30MacHOM HCIIOJIB30BaHUM BA)KHEHIINX HEOPTaHUYECKUX BEIIECTB B
OBITY M MIPAKTUYECKOMN EATEIILHOCTH YEIOBEKA,;

- ¢(OpPMHUPOBAHHOCTb YMEHUI BBISBIATH XapaKTEPHBIC IPU3HAKH TOHATUH, yCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIUE IOHATUSA IPU ONMCAHUU HEOPraHUYECKHUX
BEILECTB U UX IPEBPALLECHUN;

- chopMHPOBAaHHOCTH YMEHHH HMCIIOIB30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI COCTaBJICHUS
¢dopMyn BelecTB M ypaBHEHMH XHWMHYECKHUX PEAKIHH, CHUCTEMAaTHYECKYyI0 HOMEHKIIATYpY
(IUPAC) u TpuBHanbpHblE Ha3BaHUS OTJENbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHBIN ra3, aMMUaK, raméHas U3BECTb, HErali€Has W3BECTb, IUThEBas cOAa, NMUPUT U
JpyrHe);

- c(popMHPOBAHHOCTH YMEHHH ONPEENATh BAIGHTHOCTD M CTENICHb OKUCIICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTABa, BUJ XUMHUUYECKOM CBSI3U (KOBaJIEHTHAsl, MOHHAs,
MeTaJlJIn4yecKasi, BOJIOPOAHAs]) B COCIMHEHUSAX, TUIl KPUCTANINYECKOW PEHIETKH KOHKPETHOIO
BElLIECTBA (ATOMHAs, MOJEKYJIpHas, MOHHAs, METAJIMYECKas), XapakTep Cpelapl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAVHECHUM;

- c¢(OPMHUPOBAHHOCTh YMEHHH yCTaHABINMBAThH IPHHAJUICKHOCTh HEOPTaHMUECKUX BEIIECTB
10 UX COCTaBY K ONpPEAeIEHHOMY KJIACCY/TPyMIle COeTUHEHUN (IIPOCThIE BEIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCU/Ibl, OCHOBAHUS, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COJIH);

- c(opMUPOBAaHHOCTh YMEHMH pPACKpBIBATh CMBICI Mepuoauueckoro 3akona JI. W.
MeHnneneeBa ¥ JIEMOHCTPUPOBAaTH €r0  CHUCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

- chOpMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh 3JCKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 351eMeHTOB 1—4 nepuonos Ileproauueckoii cucteMbl XUMHUYECKUX 31eMeHTOB 1. 1.
MeHneneeBa, HCIONB3YSl TOHATHS «S-, pP-, d-DJIEKTPOHHBIE OpOUTANINY, «IHEPreTHUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB U UX
COCIMHEHMH 110 nepuoaam u rpynnam [lepuogudeckoil cucteMsl XUMUUYECKUX 1eMeHToB 1. M.
MeHjeneeBa;

- c(opMUPOBAaHHOCTH YMEHHMH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIUME XUMHUECKUE
CBOMCTBA HEOPraHWYECKUX BEILIECTB PA3IUYHBIX KJIACCOB, IMOATBEPXKAATh CYyIICCTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJIY HEOpPraHMYeCKMMM BEIECTBAMU C IIOMOIUBIO YpPaBHEHUMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

- c()OPMHPOBAHHOCTh YMEHHUS KJIACCH(PHUIMPOBATH XMMUYECKHE PEAKIMH 10 Pa3IUYHBIM
IOpU3HakaM (YUCIIly M COCTaBy pEardpyromux BeIIeCTB, TeroBoMy 3ddekry peaxmum,
M3MEHEHMIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, 00PaTHUMOCTH PEaKIiH, yYaCTHIO KaTalnu3aTropa);

- ¢(OPMHUPOBAHHOCTb YMEHHI COCTABIIATh YPABHEHUS PEaKIUil pa3InUHbIX TUIIOB, OJTHBIE
U COKpAIllEHHBIE YPABHEHMs pEaKLIMi MOHHOTO OOMEHA, YUMTHIBAsl yCIIOBUS, IPU KOTOPBIX 3TU
peakuuy UAyT 10 KOHIIA;

- ¢(hOpMUPOBAHHOCTh YMEHHUH NPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3/IMYHbIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HEOPIaHUYECKUX BEILECTB;

- c(popMHUPOBAHHOCTH YMEHHI pPaCKPHIBATh CYIIHOCTh OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX
peaKIuii OCPEICTBOM COCTABIICHHS 3JIEKTPOHHOTO OaaHca STHX peaKIuii;



- ¢(OPMHUPOBAHHOCTb YMEHUI 00BSCHATH 3aBUCIMOCTD CKOPOCTH XUMHUECKOM PEaKIuu OT
pa3nuYHbIX (HAaKTOPOB; XapaKTep CMEIICHUS XUMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

- c(OpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaThb XMMHUYECKHE IPOLECCHI, JIEKaIIHe B
OCHOBE MPOMBIIUIEHHOTO TOJYYEHHUsI CEPHOW KHUCIOTHI, aMMHaKa, a TaKKe CPOPMHPOBAHHOCTH
npeacTaBaeHud 00 OOIMIMX HAyYHBIX NPUHIMIAX M SKOJIOTHYECKUX MpoOIeMax XUMHYECKOTO
MIPOU3BOJICTBA;

- c(opMHUPOBAaHHOCTH YMEHHH TPOBOAUTH BBIYUCICHHS C MCIOJIH30BAHUEM MOHSATHUS
«MaccoBasi JIOJsl BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOUICHWH Ta30B MPHU XUMHYECKHX
peaKIMIX, MaCChl BELIECTBA MM 00bEMA Ia30B M0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE UITH
00BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3((dekra peakiyn Ha OCHOBE
3aKOHOB COXPaHEHHs MAacChl BEIIECTB, IPEBPAILIECHUSI U COXPAHEHHSI SHEPTHH;

- c(OpMHUPOBAHHOCTh YMEHUH COOMIONATh MPAaBUIA TOIb30BAHUS XUMUYECKON MOCYA0H U
1a00paTOPHBIM 000PYIOBaHUEM, a TAKXKE MpaBHia OOPALICHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIMSMH 110 BBIITOJHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB;

- c(hopMHPOBAaHHOCTH YMEHHH IJIAHUPOBATh M BBINOJIHATH XUMHUYECKUI 3KCIIEPHUMEHT
(pa3noxeHue TepoKcHIa BOJAOPOJAa B MPHUCYTCTBHM KaTalnW3aropa, OMNpEACTCHHE CpPelbl
PacTBOPOB BEILIECTB C MOMOUIbIO YHHUBEPCAILHOTO MHIMKATOPA, BIMSAHUE PA3IMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHMYECKOW DPEaKLWH, peakiMd HMOHHOTrO OOMEHa, KayeCTBEHHBbIC PEaKLUUU Ha
cynbdar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, pEIIEHUE HKCIEPUMEHTATbHBIX
3ajad mo TemMam «Mertaws» U «Hemeramnasl») B COOTBETCTBUM C MPAaBWIAMU TEXHHUKH
0€30MacHOCTH MpH 0OpallleHNH ¢ BEIIECTBAMU U JIAOOPaTOPHBIM 000PYI0OBAHUEM, NIPE/ICTABIIATH
pe3yabTaThl XUMHYECKOTO SKCIEpHUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyIHPOBAThH BHIBOJIBI HA OCHOBE ATHUX PE3YyJIbTATOB,;

- ¢()OpMUPOBAHHOCTh YMEHUH KPUTHUYECKU AHAJIM3UPOBATh XMMUYECKYI0 MH(OPMALHUIO,
MOJTy4aeMylo U3 Pa3HbIX HCTOYHHKOB (CpEeICTBA MACCOBOM KOMMYHHUKAIMU, IHTEpHET U IpyTHX);

- c(OpMHPOBAHHOCTh YMEHHUH COOMIONATh MpPaBUJIA 3KOJIOTMYECKH IIeeco00pa3Horo
MOBEJCHUS B OBITY W TPYIOBOH JAEATEIBHOCTH B IENSAX COXPAHEHHsS] CBOETO 3/I0pOBBbS H
OKpY>Karollle NpUPOJHON CpPEIbl, OCO3HABATH OMACHOCTh BO3JCHCTBHUS HA KUBBIE OpPraHU3MbI
OIpeIeIEHHBIX BEIIECTB, MOHUMasi cMbIcha mokasatesns [11K, mosicHATh Ha mpuMepax CrocoObl
YMEHBIICHHUS U MPEeIOTBPAIEHH UX BPEAHOTO BO3CHCTBUS HA OpPraHU3M YeJIOBEKa,

- 1751 00y4aromMXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUII,

- JUIA CIembIX W CcHabOBHIANIMX OOYYAIOLIMXCS: YMEHHE HCIIONb30BaTh pelibe(HO-
TOUYEUHYIO cucTeMy oO0o3HadeHuit JI. bpaiins s 3anucu XuMU4ecKux popMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/m Pasznen KonunuyectBo yacos
1 Teopernueckre OCHOBBI OPraHUYECKON XUMUU 3
2 YrieBo1oposl 13
3 Kucnopoacoaepxaiiue opraHM4ecKue COeTMHEHUS 13
4 A3oTconeprkaliie OpraHn4eckue CoeAMHEHNS 3
5 BBICOKOMOIEKYIISIPHBIE COCITUHEHUS 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
11 KJIACC
Ne n/m Pasnen KonunuyectBo 1yacos
1 Teopernueckre OCHOBBI XUMHUHU 13
2 Heoprannueckas xumus 17
3 XuMHUS ¥ )KU3Hb 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




Kaneﬂz{apﬂo-TeMaaneCRoe NJIAaHUPOBAHHUEC

10 KJIACC

YueOHbIii Pa3gen

nepuoja

Tema

Ne

yYPOKa/3aHATHUS

KoanuecTtBo

qacoB

1

4yeTBepPTh

Teoperuyeckue
OCHOBBI OPraHUYeCKOMH

XUMHUH

IIpenmer
OPraHU4eCKON XUMHUH,
€€ BO3HMKHOBEHHUE,

Pa3BUTHUC U 3HAUCHUC

Teopus crpoenus
OpraHUYEeCKHUX
coequHeHnt A. M.
byrtneposa, eé

OCHOBHBIC ITOJIOXKCHUA

IIpencrasienue o
KJIacCU(UKaUU
OpPraHUYeCKUX
BEIIIECTB.
HomeHnkiatypa
(cucremaTuyeckas) u
TPUBHAIILHBIC
HA3BaHUS
OpPraHUYeCKUX

BCIICCTB

Yraesoaopoasl

AJIKaHBI; COCTaB U
CTpOCHUE,

TOMOJIOTUYECKUH P

Merad u 3TaH —

IIPOCTEUILINE




NpeaACTaBUTCIIN

aJIKaHOB

AJIKEHBI; COCTaB U

CTPOEHUE, CBOMCTBA

Bxonnas
aIMUHUCTpaTUBHAS

KOHTpOJIbHAsA padoTa.

AHanu3 BXOAHOU
aJIMHUHUCTPATUBHOU
KOHTPOJIBLHOM paboTHI.
OTUIEH U IPONWIEH
— IpOoCTenIIne
IIPEJICTaBUTENIN

AJIKCHOB.

2

4yeTBepPTh

[TpakTuyeckas padora
Ne 1. «Ilonyuyenue
STHJICHA U U3yUYCHHE

€r0 CBOMCTB»

AnKagueHsl.
byranuen-1,3 u
MeTunoyTanuen-1,3.
ITonyuenue
CUHTETHUYECKOTO

Kay4dyKa U pEe3UHBI

10

AJIKUHBI: COCTaB U
0COOEHHOCTH
CTPOEHUS,
TOMOJIOTUYECKUH DS,
Anernies —
MPOCTEUILINN
MpeACTaBUTEND

AJIKMHOB

11




Apensl: 6eH301 U
TONYOJ. TOKCUYHOCTh

apeHOB.

12

I'eneTnueckas cBSI3b
YIJIEBOAOPOJOB,
MPUHAIIEKAINUX K

PAa3JIMIHBIM KJIaCCaM.

13

IIpuponusie
HCTOYHUKU
YTIIE€BOIOPOOB:
IIPUPOJHBIN ra3 u
MOy THBIE HEePTIHBIE
rassl, HepTh U
IIPOJYKTHI €€

nepepadoTKH.

14

IIpuponusie
HCTOYHUKU
YTIIE€BOIOPOIOB:
IIPUPOJHBIN ra3 u
MOy THBIE HEePTSIHBIE
rassl, HepTh U
IIPOYKTHI €€

nepepadoTKH.

15

IIpomexyTounas
aMMHHUCTpaTUBHAs

KOHTpOJIbHAsA padoTa.

16

Kucaopoacoaep:kammue
OpraHuveckKue

COCINMHECHUA

AHnanus
MIPOMEKYTOYHOU

aIMHUHHUCTPATUBHOU

KOHTPOJILHOM paboTHI.

IIpenenbubie

OJHOATOMHBIC

17




CIIUPTHI: METAHOJI U
ataHoj. BogopoaHas

CBA3b.

3

4yeTBepPTh

MuoroatomMHBbIE
CIIUPTHI:
3TUJIEHTJINKOJIb U

TJIALIEPUH

18

@DeHOJI: CTpOEHUE
MOJIEKYJIBI,
dusnueckue u
XUMHYECKHE
CBOICTBA,

IIPUMEHEHHE

19

AJBIETUIB:
dbopManbaerua u
areTaIbIeTu/I.

AneroH

20

OnHOOCHOBHBIE
npeenbHbIe
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAS U

YKCYyCHas

21

[TpakTuyeckas padora
Ne 2. «CsoiicTBa
pacTBopa yKCyCHOM

KHCIIOTBD»

22

CreapuHoBas u
OJICMHOBAsI KMCIIOTHI,
KaK MPeICTaBUTENN
BBICIINX KapOOHOBBIX

KHCIIOT

23

Mbuuia Kak coiau

BBICHINX

24




KapOOHOBBIX KHCIIOT,
UX MOIoIIee

JIICUCTBUE

CrnoxHble 3(upbI Kak
IIPOU3BOJIHBIC
KapOOHOBBIX KUCIIOT.

I'maponus cinoxHbIX

3¢upoB

25

Kupsl: runponus,
IpUMEHEHHE,
Ouosoruueckas poJib

KHUPOB

26

4

4yeTBepPTh

VYrneBoasl: COCTaB,
KITacCUpUKAIUS.
Baxwueiimine
MIPEICTABUTEIIH:
TJII0K03a, PPYKTO3a,

caxapo3sa

27

Kpaxwmain u nemtonosa
KaK MPUPOJHbIE

MIOJINMEPBI

28

HNrorosas
aIMUHUCTpaTUBHAS

KOHTpOJIbHAsA padoTa.

29

A3oTcoaepaxaiimue
OpraHuveckKue

COCINHECHUA

AHAJIN3 NTOTOBOM
aJIMMHUCTPATHUBHOMI
KOHTPOJILHOM
pa6oTbl. O0mas
XapaKTEePUCTUKA

a30TCOACPIKAIIIX

30




OpraHUYECKUX

COEIMHEHUN

AMUHBI: METHIAMUAH

1 aHUJIUH

31

AMHMHOKHCIOTHI KaK
amQoTepHbIe
OpraHUYECKUE
COCIMHCHMS, UX
OHOJIOrHYECKOe
3Hadenue. IlenTunel.
benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE

COCOAUHCHUA

32

BbicOKOMOIEKYISAPHBIE

COCINMHECHUA

OCHOBHBIE TOHATUSA
XUMUAU
BBICOKOMOJICKYJISIPHBIX

COEIMHEHUN

33

OCHOBHBIE METOIBI
CHHTE3a
BBICOKOMOJIEKYJIIPHBIX
COCIUHCHMI.
IInacTtMacchl,

Kay4dyKH, BOJIOKHA

34




11 KJIACC

YyeOHbIii

nepuos

Paznen

Tema

Ne

YPOKa/3aHATHUS

KoanuecTtBo

qacoB

1

4yeTBepTh

Teopernyeckue

OCHOBBbI XUMHH

XUMHUYECKHUHU DIIEMEHT.
AToM. DnieKTpoHHas

KOH(UTypaIysi aToOMOB

[Iepronnueckuii 3aKOH U

Ilepunonnueckas cucrema

XUMHYECKHUX 3JIEMEHTOB
J1. 1. MenaeneeBa, ux
CBSI3b C COBPEMEHHOMN

TEOpUEH CTPOCHHS aTOMOB

3aKOHOMEPHOCTH
W3MEHEHHMS CBOMCTB
XUMHYECKHX DJICMEHTOB U
HUX COSANHECHUN 110
TpyIIaM U MEePUOIaAM.
3HaueHUe
NEePUOINYECKOTO 3aKOHA U
CHCTEMBI XUMUYCCKHUX
snemeHToB J[.H.
MeHeneesa B pa3BUTUH

HayKH

CrpoeHue BemecTna.
XuMuueckas CBsI3b, e
BU/JIbI; MEXaHU3MBI
o0pa3oBaHMs KOBAJIGHTHOM

cBsa3u. Bogoponnas cBs3b




BanentHoCTb.
DNEeKTPOOTPULIATETbHOCTD.
CreneHb OKUCIICHHUS.
BemecTBa MOJIEKyIIIpHOTO
1 HEMOJIEKYJISIPHOT'O

CTPOCHUS

Bxonnas
aJIMUHHUCTpaTUBHAS

KOHTpOJIbHAsI paboTa.

AnHanu3 BXOTHOM
aIMUHUCTPATUBHOMN
KOHTPOJILHOM paboTHI.
Knaccudukanus n
HOMEHKJIaTypa
HEOPTaHUYECKUX

COEIUHEHUI.

Knaccudukamnus
XUMHYECKHUX PEAKIUI B
HEOPraHW4YeCKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHMsI MACChI
BEILIECTB; 3aKOH
COXpaHEHHUs U
IPEBpALICHUs SHEPTUN
MPU XUMUYECKUX

peaxkuusx

2

4yeTBepTh

CKopocThb peakiuu.
OOpaTuMbIe peaKIuu.

XHUMHUUYECKOE PAaBHOBECHE

[TpakTuyeckas padora Ne

1. «BausiHME pa3IuyHbIX

10




($hakTOpOB HA CKOPOCTH

XUMHYECKON PEAKIIUN»

DNEeKTPOIUTHYECKAS
nuccormanud. Iloaarue o
BOJIOPOJHOM I10Ka3aTere
(pH) pactBopa. Peakiiun

HMOHHOTO OOMEHa.
I'mpponus opraHu4ecKkux u

HCOPTaHNYCCKUX BCIICCTB

11

OKHCIIHTEIBHO-
BOCCTaHOBUTEIIbHbBIC
peakiuu. [Tonstie 00
AIIEKTPOIIN3E PACIIIABOB U

pacTBOpPOB coieit

12

IlonsiTHE O IUCTIEPCHBIX

cuctemax. IcTuHHBIC 1

KOJJIOUJHBIE PACTBOPBIL.
MaccoBas 10 BellecTBa

B pacTBOpe

13

Heoprannueckas

XUMHUA

MeTtannsl, X MOJOXKECHHUE
B [lepnoanueckou
CUCTEME XMMHYECKHIX
anemenTos /I. W.
Menjeneena u
0COOEHHOCTH CTPOCHHUS
aToMoB. O0mIe
(usnueckue cBOCcTBa

MCTAIJI0OB

14

CI1aBel METAIOB.
DNEKTPOXUMHUYECKUH psifg

HaIPsHKEHUN METalIoB

15




XHUMHUYECKHE CBOICTBA
Ba)KHEHIITUX METAJIOB
(HaTpuii, KaJIUH, KAJIbLIUH,
MarHui, aJTlOMUHUN) U UX

COEIUHEHUN

16

XMUMHYECKUE CBOUCTBA
XpoMa, MEIU U UX

COEIUHEHUN

17

3

4yeTBepTh

XMUMHYECKUE CBOUCTBA
IIUHKA, JKeJie3a U UX

COEIUHEHUN

18

[Tpaktuyeckas padora Ne
2. "Pemenue
HKCIIEPUMEHTATBHBIX
3aj1a4 Mo TeMe

«Metame"

19

Hewmertamnsl, ux
MIOJIOKEHHE B
IIepuonnueckoii cucreme
XUMHUYECKHX 3JIEMEHTOB
J. 1. MenpaeneeBa u
0COOEHHOCTH CTPOCHHUS

aTOMOB

20

Pu3nYeCKre CBOMCTBA
HEMETAJIJIOB. AJUIOTPONUS
HEMETAJUIOB (Ha MpUMepe

KHCJIOpOJ1a, CEPHI,

docdopa u yraepona)

21

XMUMHYECKUE CBOUCTBA
rajoreHoB, CEPbI U UX

COEIUHEHUN

22




XUMHYECKUE CBOUCTBA
a3ora, gocdopa u ux

COEIUHEHUN

23

XMUMHYECKUE CBOUCTBA
yIJIEpOJa, KPEMHUS U UX

COE€IUHEHUN

24

IIpomexyTounas
aMMHHUCTpaTUBHAs

KOHTpOJIbHAsI paboTa.

25

AHanu3 IpoMeKyTOUHOU
aIMAHHUCTPATUBHOU
KOHTPOJIBHOH paboTHI.
IIpumenenue
BaKHEUIITNX HEMETAIIJIOB

U UX COCTUHECHUHU

26

4

4yeTBepTh

[Tpaktuyeckas padora Ne
3. «Pemenune
HKCIEPUMEHTATBHBIX
3aj1a4 Mo TeMe

"HemeTamasr"»

27

Heoprannueckue u
OpPraHUYEeCKUE KUCIIOTHI.
Heoprannueckue u

OpraHn4C€CKUC OCHOBAHUA

28

AmpotepHbIe
HEOPraHWYECKHUE U
OpraHn4eCcKHe
COCIUHCHMUS.
I'emeTnueckas cBs3b
HEOPTraHUYECKHUX U

OpraHUYCCKUX BCIICCTB

29




Breraucnenus 1o
YPAaBHEHUSAM XUMUYECKUX
peakuui u
TEPMOXUMHYECKUE

pacyéTel

30

XuMHA U JKN3HDb

Ponp xumuu B
oOecrieueHNU
3KOJOTHYECKOM,
SHEPreETUYECKON U
MMHIIEBON 0€30MacHOCTH,

Pa3BUTHU MCOAUIIUHBI

31

[IpencraBnenus 06 0OmMUX
HAy4YHBIX IPUHLUIIAX
IIPOMBIIIIIEHHOTO
MIOJIyYEHUS] BaXKHEUIIINX

BCIICCTB

32

Hrorosas
aJIMUHHUCTpaTUBHAS

KOHTpOJIbHAsI paboTa.

33

AHanu3 uTOroBou
aIMUHUCTPATUBHOMN
KOHTPOJILHOM paboTHI.
YenoBek B MUpe BELIECTB

Y MaTepHUajoB

34




Y4ueOHo — MeTOANYECKHI KOMILJIEKT

YMK: Tabpuensaa O.C., OctpoymoBa W.I'., CnagkoBa C.A. (10-11 xmaccel). YMK
cootBercTBYI0T ®PI'OC OOO 1 IlpumMepHOIl OCHOBHOI 00pa30BaTENFHON MporpaMMe CpeaHen
ob1ero oopazoBanust, BXoauT B denepanbHblil epedeHb y4eOHUKOB.

Cocmas YMK ons obyuarowuxcs:

1. Xumus. 10 kinace: yueOHuK uia o61ieoopazoBatenbHbIX yupesxaenuit / ['adpuensa O.C.,
OctpoymoB N.I".,Cnankos C.A.— M.: [Ipoda, 2022.

2. I'abpuensa O.C., OctpoymoB N.I'.,CnankoB C.A. Xumus. 10 xnacc. Pabogas tetpans K
yuebnuky ['abpuensn O.C., OctpoymoB W.I'.,Cnankos C.A.— M.: lpoda, 2022.

3. Tabpuensia O.C., OctpoymoB W.I'.,.CnankoB C.A. Xumus. 10 xmacc. Terpanp ans
71a00paTOPHBIX ONBITOB M NpakTUYecKux pador k yueObHuky [abpuensn O.C., OctpoyMmoB
N.T'.,Cnagkxos C.A.— M.: [Ipoda, 2022.

4. Xumus. 11 knacc: yueOHHK 11 00111e00pa3oBaTenbHbIX yupexaenuii / 'adpuensa O.C.,

OctpoymoB N.I".,CnankoB C.A.— M.: [Ipoda, 2023.

4. T'abpuensu O.C., OcrpoymoB N.I'.,Cnaakos C.A. Xumus. 11 knacc. Pabouas Terpaap k
yuebnuky ['abpuensn O.C., OctpoymoB W.I".,Cnankos C.A.— M.: lpoda, 2023.

6. Tabpuensia O.C., OctpoymoB W.I'.,.CnankoB C.A. Xumus. 11 xnacc. Terpanp ans
71a00paTOPHBIX ONBITOB M MNpakTHYeckux pador k yueObHuky [abpuensn O.C., OctpoyMmoB
N.T'.,Cnagkxos C.A.— M.: [Ipoda, 2023.

Hns npenooasamensi:

1. Xumus.10-11 knacesl: pabovast nporpamma k nuanu Y MK nox pen. 'abpuensina O.C.,
Octpoymosa W.T".,CnankoBa C.A.— M.: Jlpocda, 2022.

2. Xumus. 10-11 xmacceel: Metoamdeckoe mocobue k yueObnuky ['abpuensua O.C.,
OctpoymoBa W.I'.,CnanxoBa C.A.; mox penakmueir I'abpuensna O.C., Octpoymoa WN.T.,
CnanxoBa C.A. — M. - [Ipoda, 2022.



