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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1o XMMHH Ha YpOBHE CpeAHET0 00111ero 00pa3oBanus paspadoTaHa Ha ocHOBe DeiepanbHOro 3aK0OHa
ot 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepannmny, TpeboBaHMiA K pe3yIbTaTaM OCBOCHHS
(dhenepaibHON 00pa30BaTEBLHOM MporpaMmbl cpeaHero oomero oopaszoBanus (OOIT COO), npeacTaBiIeHHBIX B
®denepanbHOM rocyJapcTBEHHOM obOpa3oBareinbHoM crangapre COO, ¢ yuérom KoHuenuuu mpemnojaBaHus
yueOHOro mpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHu3anusx Poccuiickoit ®denepanuu, peaau3yrolIux
OCHOBHBIC 00pa3oBaTeIbHBIC MPOrPAMMBI, W OCHOBHBIX TOJOXKEHUN «CTpaTeruu pa3BUTHs BOCIIUTAHUS B
Poccutickoit ®eneparuu Ha nepuoa 1o 2025 roga» (Pacnopsbkenue [IpaButensctBa PO ot 29.05. 2015 Ne 996
-p.)-

OcHOBY MoAX0A0B K pa3paboTKe MporpamMmbl IO XUMHUH, K OINpPEAETICHHIO OOIIel cTpaTerud OOydeHHs,
BOCIIMTAHMSI U PA3BUTHUs OOYYarOIIMXCS CpeacTBaMu ydeOHoro npeamera «Xumus» g 10-11 xnaccoB Ha
0a30BOM ypOBHE cocTaBwIMd KoHIentyaiabHble mosiokeHuss PI'OC COO o B3auMOOOYCIIOBIEHHOCTH IICIICH,
COJIEpKaHusl, pe3y/IbTaTOB O0yUEHUS U TPEOOBAHUI K YPOBHIO MIOJITOTOBKH BHIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, MOJy4aeMO€ BBITYCKHHUKAMU 00I111e00pa30BaTeIbHON OpraHu3allvu, SBIsETCS
HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIY)KMT 3aBepUIAlOIIMM JTallOM peaju3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBBIX [[EHHOCTEH, MPUCYIIUX LETOCTHOW CUCTEME XUMHYECKOTO
o0pa3zoBaHMs. DTH IIEHHOCTH KAaCarOTCs MO3HAHMS 3aKOHOB ITPUPOIBI, (POPMHUPOBAHUS MHPOBO33PEHUS B 00IIeH
KYJIbTYpPbl YEJIOBEKAa, a TaKKe DKOJOTHYeCKH OOOCHOBAHHOTO OTHOLICHUS K CBOEMY 3JI0POBBIO M MPHUPOJHOM
cpene. Peamusyercss xumudeckoe oOpa3oBaHue OOyYarOIIMXCs Ha YPOBHE CpeaHero odmiero oOpa3oBaHUs
CpeICTBaMH Y4eOHOTO MpeaMeTa «XUMUsD», COePKaHUE U MTOCTPOEHHE KOTOPOTO OMPEEIICHbI B TPOrpaMMe 0o
XUMHH ¢ yIETOM CHCHU(PUKNA HAYKH XWUMUH, € 3HAYCHHUS B TO3HAHWH MPHUPOJBI U B MATCPUATBHON >KU3HH
o0I1ecTBa, a TaKkKe ¢ y4ETOM OOIIUX L[eIeH U MPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI
cpennero obmiero oopazoBanus B Poccuiickoit @epepanuu.

XuUMHS Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUIpaeT OcOOyI0 POJjb B COBPEMEHHOHN IUBUIHM3AINH, B
CO3/IaHUU HOBOW 0a3bl MaTepHUaabHOW KyabTyphl. OHA BHOCUT CBOW BKJIaJ B ()OPMUPOBAHUE PAIOHAIHHOTO
HAyYHOTO MBIIIUICHHUS, B CO3JJaHKE IIEJIOCTHOTO MPEACTABICHHS 00 OKPYKaOIeM MUPE KaK O €MHCTBE PUPO/IbI
U 4esoBeKa, KOTopoe (popMHpyeTcs B XUMHUM Ha OCHOBE NMOHMMAHMSI BEIIECTBEHHOTO COCTaBa OKPYKAIOILIETO
MHUpa, OCO3HAHMS B3aMMOCBSI3U MEXAY CTPOCHHEM BEIIECTB, WX CBOWCTBAMH W BO3MOXXHBIMHU OO0JaCTIMHU
MIPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMU HAayKaMHU, XMMUs CTaja HEOThEMIIEMOW YaCThIO MUPOBOM
KYJIbTYpbl, HEOOXOJAMMBIM YCJIOBHEM YCIICIIHOTO TPyAa M >KM3HU KaXaoro wieHa oOmiectBa. CoBpeMeHHas
XUMHS KaK HayKa CO3HJaTelbHas, Kak HayKa BBICOKMX TEXHOJIOTWH HAalpaBJieHAa Ha peIIeHHE TI00aTbHBIX
npoOJjieM YCTOMYMBOTO Pa3BUTHUSI UYETIOBEYECTBA — CHIPHEBOM, YHEPIETHYECKOM, MHUIIEBOM, SKOJOTUYECKON
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cooTtBercTBUM ¢ OOmMMM LENSIMM U MPUHIUIAMH CpeHEro obiiero oOpa3oBaHUs COAEpKaHHUE IpeaMeTa
«Xumusa» (10-11 kmaccel, 0a30BbIi YpPOBEHb H3Y4YCHHs]) OpPHUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha
OOIIEKYJIbTYPHYIO TOJTOTOBKY OOYYaIOIIMXCS, HEOOXOIUMYIO WM JUIsi BBIPAaOOTKA MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIIEITHOTO BKIIFOUEHUS B )KU3HBb COIIMYMa, MPOJIOJDKEHUS 00pa30BaHUs B PA3IMUHBIX 00JIACTSIX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocTaBngOmUMU TpeaMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «Opranuueckas xuMmus» u «OOmas u
HEOpraHWYeCKasi XUMHUsI», OCHOBHBIM KOMITOHEHTOM COJCPKaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAYKH:
CUCTEeMa 3HAHUH 110 HEOPTaHUUYECKON XUMHUH (C BKIIFOUSHUEM 3HAHUN U3 O0IIeH XUMUH ) U OPTaHINYECKON XUMHUH.
dopMupoBaHre JAHHOW CUCTEMbI 3HAHHUH MPU N3YYSHUH TIPEeIMETa 00€CTIEUNBAET BO3MOKHOCTh PACCMOTPEHHUS
BCEro MHOT0OOpa3us BEIIECTB HA OCHOBE OOIIMX MOHSTUMN, 3aKOHOB M TEOPUN XUMHUHU.

CtpykTypa coaepkanusi KypcoB — «Opranumdeckas xumusi» u «OOmas W HEOpPTaHWYECKas XUMUS)
chopMUpOBaHa B MPOTrpamMMe MO XUMHUHU Ha OCHOBE CHCTEMHOTO MOJX0/1a K M3YyYSHHIO Y4eOHOTO Marepualia u
00yCIIOBIIEHAa HICTOPUYIECKH 0OOCHOBAHHBIM Pa3BUTHEM 3HAHUI HA ONIPEACIIEHHBIX TEOPETUUECKUX YPOBHX. Tak,
B Kypce€ OpraHMYECKOM XHMHMH BEIIECTBAa PACCMATPUBAIOTCS Ha YPOBHE KIACCUYECKOHM TEOPUH CTPOCHUSA
OpPraHMYECKUX COCTMHEHU, a TAKXKe Ha YPOBHE CTEPEOXUMUYECKUX U JIEKTPOHHBIX MPEACTAaBIECHUI O CTPOCHUH
BemiecTB. CBelleHUs1 00 M3ydaeMbIX B Kypce BEIIECTBAaX JAIOTCS B Pa3BUTHU — OT YIIIEBOJIOPOIOB JI0 CIOXKHBIX
OMOJIOTMYECKH aKTUBHBIX COEAMHEHUN. B Kypce oprannyeckoil XMMHUH MOTy4YaloT pa3BUTHE CPOPMUPOBAHHBIE
Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHMS TIEPBOHAYATIbHBIC MPEACTABICHUS O XUMHUYECKOW CBSI3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAX BEIECTB, 3aBUCUMOCTU CBOWCTB BEIIECTB OT HUX CTPOEHHUS, O XUMUYECKOM
peaKkiuu.



[Tor HOBBIM YTJIOM 3peHHs B MpeaMeTe «XUMHs» 0a30BOr0 YpOBHS paccMaTpHBAeTCs M3YYCHHBIH Ha ypOBHE
OCHOBHOTO 00mIero oOpa3oBaHHsl TEOPETHUECKU Marepuasl U (aKTOJIOTUYECKHE CBEJEHUS O BEIIECTBAX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas M HEOpraHuuecKash XUMHs» OOydaronmmcs
MPEIOCTABIIAECTCS BO3MOXXHOCTh OCO3HAaTh 3HAYEHHE IMEPHOJUYECKOr0 3aKOHA € OOLIETEOPETUYECKUX H
METOAOJIOTUYECKUX MO3UIMKA, TIy0)Ke IMOHATh HMCTOPUYECKOE H3MEHEHHWE (YHKIMH S3TOro 3aKOoHAa — OT
00001I1aroIIIeH 10 00BACHSIONICH M MPOrHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEHIIUX BELIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U IPUMEHEHUH, a TAKKe
0 XMMHYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs A0NoNHseTcs B Kypeax 10 u 11 knaccos
AJIEMEHTAMHU  COJAEPKAHMS, HUMEIOUIMMH KYJIbTYpOJIOTMUECKUH M NPUKIAJHOW XapakTep. OTH 3HAHHUA
CHOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3U XUMUHU C APYTUMHU HAyKaMH, PaCKpbIBalOT €€ pojib B IO3HABATEIHHOU
U MPAKTHYECKON JIEATETBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IPOIECCY TBOPUECTBA B
o0JacTd TEOpPUM U MPAKTUYECKUX MPUIOKEHHH XHUMHH, [OMOTAIOT BBITYCKHUKY OPHEHTHPOBAThCS B
OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX MpoOJeMax, CBA3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIHBATH
MH(OPMALIHUIO ¥ IPUMEHSATH €€ JIs TIOTIOJIHEHUS 3HAaHWM, PEIeHNs UHTEUIEKTYaIbHbBIX U YKCIEPUMEHTAIbHBIX
HCCIIEI0BATENbCKUX 3a/1a4. B 1enoM conepkaHue yueOHOro mpeamera «XHUMHsS» JTaHHOTO YPOBHS M3YUYEHHS
OpUEHTHPOBAHO Ha (opmupoBaHHe Yy OOYYAIOMIUXCS MHUPOBO33PEHUYECKOW OCHOBBI il MOHUMAaHUS
¢mnocopcknux wuIeH, TaKUX KaK: MaTepUalbHOE EIWHCTBO HEOPTaHWYECKOTO M OPraHHYecKOoro MHpa,
00yCIIOBJICHHOCTh CBOMCTB BEILIECTB UX COCTABOM M CTPOCHUEM, MMO3HABAEMOCTb MPUPOIHBIX SBICHUHA MYyTEM
SKCIIEPUMEHTA U PEUICHMs] NMPOTUBOPEUMH MEXIYy HOBBIMU (DaKTaMM U TEOPETHMUECKHMHU HPEINOCHUIKaMH,
OCO3HaHHE POJIU XMMHH B PEIICHUU SKOJIOTMUYECKUX MPoOIieM, a TakkKe MpodsieM cOepeskeHus: SHEPreTUIeCKIX
PECYPCOB, CBIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaT€pUAJIOB.

B mnane pemreHust 3aa4 BOCIUTAHUSA, Pa3BUTUS U COIMANIM3AINUA O0YYAIOMIMXCS MPUHATHIE MTPOrPaMMO 1O
XMMHU TIOJXOMBI K ONPEACICHUIO0 COMACPKAHUSA U TIOCTPOCHUS IpEeAMeTa MperycMaTpuBaoT (HOPMHUPOBAHHE
YHHUBEPCAIbHBIX Y4YEOHBIX JEHCTBHI, MMEIONMX 0a30BO€ 3HAUYCHHE Ui PAa3IMYHBIX BUOB JIEATEIHHOCTH:
pemeHust MpooOJieM, MOWCKa, aHauu3a U 00paboTku MH(pOpMAIMK, HEOOXOAUMBIX Ui MPUOOPETEHHs OIbITa
MIPAKTUYECKOU U UCCIEA0BATENbCKON 1eATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUM XUMHUH.

B nmpakTtuke npenojgaBaHusi XMMHUU Kak Ha YPOBHE OCHOBHOI'O 0OIIEr0 00pa30BaHMsl, TaK U Ha YPOBHE CPEAHETO
obmiero oOpa3oBaHUs, NMPH OIpPEICIICHUH COAEPKATENbHOW XapaKTEepUCTHKHM IeJed M3ydeHus mpeaMmera
HaIpaBJICHUEM MEPBOCTENIEHHON 3HAYMMOCTH TPaJWLMOHHO MpU3HAETCA (OPMHUPOBAHME OCHOB XMMHYECKOM
HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKON JEATEIIbHOCTU YeIOBEKa M KaK OJHOrO U3
KOMITOHEHTOB MHMPOBOW KyJabTyphl. C METOIMYECKOM TOUYKM 3pEHHUs TaKOW MOJXOJ K OINpPEAeTeHHUIO Leel
U3YYEHHUs MIPEIMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3peHUs IJIaBHBIMU LIETISIMU U3y4eHUs peaMeTa «XuMus» Ha 6azoBom yposHe (10 —11
KIJL.) SIBIISIFOTCSI:

(hopMHUpPOBaHHE CUCTEMbI XUMHUECKUX 3HAHUH KaK BaKHEUIIIEH COCTaBIIAIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI
MHpa, B OCHOBE KOTOPOM JIeKaT KIIIOYEBbIe MOHATHA, (yHAAMEHTAIbHbIE 3aKOHBI U TEOPUH XUMHHU, OCBOCHHUE
s3blKa HAayKH, YCBOCHHE W TOHHMMaHUE CYIIHOCTH JOCTYIHBIX O0OOIIEHMH MHPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBJICHMS;

(dbopMHpOBaHNE U pa3BUTHE MPECTABICHUN O HAYYHBIX METOJIaX [MO3HAHUS BEIIECTB M XUMUYECKHX PEaKIIHii,
HEOOXOAUMBIX Uil NPHOOpPETeHUsS YMEHMH OPHUEHTHPOBATHCS B MHpE BEIIECTB M XHWMHUYECKUX SIBJICHUH,
MMEIOLIUX MECTO B MPUPOJIE, B IPAKTHUUECKOHN U MOBCETHEBHOM KU3HMU;

pa3BUTHE yYMEHHUIl U CIOCOOOB JEATENbHOCTH, CBSI3AHHBIX C HAOJIIOJIEHHMEM M OOBSCHEHHEM XUMHUYECKOTO
IKCIIEPUMEHTA, COOJIIOICHUEM TIPABHIT 0€30MTaCHOTO 0OpaIeHus C BEIECTBAMH.

Hapsiny ¢ aTum, copepxarenpHas XapakTepUCTHKa LIeJIed 1 3a/1a4 U3y4eHUs IIpeIMeTa B IPOrpaMMe 110 XUMHHU
YTOYHEHa U CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMH B CHUCTEME CpEIHEro OOIIero
obpazoBanusi. CerogHs B MpenoJaBaHUU XUMUHU B OOJIbIIEH CTENeHU OTAAETCS MPEANOYTEHHE MPAKTUYECKON
KOMITOHEHTE cojepkKaHHsl 00ydeHHusi, OpPUEHTUPOBAHHON Ha MOJATOTOBKY BBIIMYCKHHMKA 00IIe00pa3oBaTeIbHON
OpraHu3aIiy, BJIAACIONIEr0 He HAOOpOM 3HAHMM, a QYHKUMOHAIBHON I'pPaMOTHOCTBIO, TO €CTh CIIOCO0aMM U
YMEHUSAMH aKTUBHOI'O IMOJIYYEHUS 3HAHWM M IPUMEHEHHUs UX B PEAIbHOM KM3HHU JUISl pEHICHUS] PAKTUYECKHUX
3ajad.

B cBsizu ¢ 3TUM npu M3y4yeHUU mnpeaMera «XuMus» JOMUHUPYIOLIEe 3HaYeHUE MPHOOPETAIOT TaKhe LENU U
3aJ1a4, KaK:

ajanranus o0yJarommxcs K yCJIOBUSAM IUHAMUYHO Pa3BUBAIOLIETOCS MUpa, (GOPMUPOBAHHE UHTEIIEKTYaIbHO
pa3sBUTON JMYHOCTH, TOTOBOW K €amMOOOpa30BaHHUIO, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY MPUHSATHIO
IPAMOTHBIX PEHIEHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAlUAX, CBA3AHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM;



¢dopmHpoBaHKE y O00YYAIOIIMXCS KIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIETEHIMH), UMEIOIINX YHUBEPCAIHLHOE
3Ha4eHUEe Ui pa3IMYHbIX BMJIOB JEATEJBHOCTH: pELIeHHs MpoOsieM, IOUCKAa, aHaiau3a U o0paboTku
uHpopMaluy, HEOOXOAUMBIX JUIsI IPUOOPETEHUsI ONbITa JESATEILHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B
MIO3HAHUU XUMUH, a TAKXKe JUI OLIEHKH C MO3ULMN HKOJIOTHUYECKOM 0€3011acHOCTH XapaKTepa BIUSHUS BELECTB
Y XMMHUYECKHUX MPOLIECCOB HA OPraHU3M YeJIOBEKA U IPUPOJHYIO CPENLY;

pa3BUTHE I103HABATEIbHBIX HHTEPECOB, HMHTEIIEKTYAJIbHBIX M TBOPYECKMX CIIOCOOHOCTEM O0Oydaromuxcs:
CIIOCOOHOCTH CaMOCTOSTENILHO IMPHOOpPETaTh HOBBIE 3HAHHMS MO XMMHUU B COOTBETCTBUM C IKM3HEHHBIMHU
NOTPeOHOCTAMU, MCII0JIb30BaTh COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTUH Ul ITOMCKA U aHaiIu3a yueOHOH
Y HAYYHO-TIOMYJIIPHON MH(OPMAIIHM XMMUYECKOTO COACPIKaHUS;

(dbopMHpOBaHKE U pPa3BUTHE Y O0YUAIOIINXCS ACCOLMATUBHOIO M JIOTHYECKOT0 MBIIUICHUs, HA0II01aTeIbHOCTH,
COOpaHHOCTH, AKKYpPaTHOCTH, KOTOPbIEe 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, IPY IJTAHUPOBAHUH U IPOBEJCHUN
XMMHYECKOIO DKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUarOMMXCsl YOKAEHHOCTH B TyMaHUCTUYECKON HAIIPABICHHOCTH XUMUH, €€ BaXHON POJIH B
pelLeHNH I100aIbHBIX PO0JIEM PALMOHAIBHOIO IPUPOAOIOIb30BAHHS, IOIIOJHEHHS SHEPTETUUECKUX PECYPCOB
U COXpaHEHMs] IPUPOJHOTO PAaBHOBECHUS, OCO3HAHUSA HEOOXOAMMOCTH OEpPEKHOIO OTHOLIEHMSI K MPUPOAE U
CBOEMY 3[I0POBbIO, a TakK)Ke IMPHOOPETEHMs OIbITa HCIOJIb30BAaHUS IOJYYCHHBIX 3HAHWM I NPUHATHA
IPaMOTHBIX PEIICHUI B CUTYalUsX, CBSI3aHHBIX C XUMHUUECKUMH SIBJICHUSMHU.

B yuebGHOM muane cpemHero obuiero oopazoBaHus HpeaMeT «XHUMUsS» 0a30BOr0 YpOBHS BXOAMT B COCTaB
peIMeTHON 00sacTi «EcTecTBEHHO-HAYUHbIE IPEMETBI».

OO11ee 4nciIo 4acoB, OTBEAEHHBIX Ul U3YyYEHUSI XMMHHU, HA 0a30BOM ypOBHE Cpe/iHero o0I1iero oopazoBaHus,
cocraisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Heneno), B 11 kimacce — 34 gaca (1 yac B Henenio).

COJAEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne OCHOBBI OPraHUYECKOW XUMHUH

[Ipenmer opraHmyeckol XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUEHUE B IOJYYEHUU HOBBIX BEULIECTB U
MarepuayioB. Teopusi CTpOEHUsS OpraHUYECKUX coeauHeHuil A. M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHS.
CrtpykrypHble (popMysbl OpraHuYecKuX BellecTB. [ oMonorus, u3oMepusi. XuMU4YecKasi CBsi3b B OPTaHUYECKHIX
COEAMHEHHSIX — OJJMHAPHBIE U KPATHBIE CBA3H.

[IpencraBienne o kiaccu(UKAMM OPraHMUYECKUX BellecTB. HoMeHkIaTypa OpraHWYecKHX COCTUHEHHM
(cuctemaTuveckas) ¥ TpPUBHAIBHBIC HA3BAHUS BAXKHEHIIINX MTPEJACTABUTENCH KIIACCOB OPTaHUUYECKHUX BEIECTB.
DKClepUMEHTANIbHBIE METOAbI HM3y4YeHHUS BEIIECTB W WX TMPEeBpallleHUui: O3HaKOMIEHHE C oOpasiaMu
OpPraHMYeCKUX BEHIECTB W MaTepuajlaMd Ha MX OCHOBE, MOJICTMPOBAHHE MOJIEKYJ OPraHUYECKUX BEIIECTB,
HaONlIOJICHWE U OIMCAaHUE JIEMOHCTPAIMOHHBIX OTMBITOB MO MPEBPAIICHUIO OPTraHMYECKHUX BEIUIECTB MPH
HarpeBaHuM (TUTaBJICHHE, OOYTIMBAHUE U TOPEHUE).

VYri1eBo10pOBI

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUN psifl. MeTaH U 3TaH — MPOCTEHIINE MPEACTABUTENIN AJTKAHOB:
(bu3MUecKre U XUMHYECKHE CBOMCTBA (peakliy 3aMeIeHUS U TOPEHHUS ), HaX0XK/IEHUE B IPUPOJIC, TOTyUEHUE U
MPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTMYECKUU PsAA. DTUIEH U MPONHIEH — MPOCTEUINEe MPeACTaBUTENN
QIKEHOB: (PU3NYECKHEe M XMMHYECKHE CBOWCTBA (pEaKIMH THAPUPOBAHUS, TAIOTCHUPOBAHMS, THApPATAIINU,
OKUCJICHUS U TIOJTMMEPHU3alliH ), TIOTYICHHE U IPUMEHEHHE.

Ankanuensl: OyraaueHn-1,3 u MerunOyragueH-1,3: cTpoeHue, BaXHEHIHE XUMHUYECKHUE CBOMCTBA (peakius
nonumepusanuu). [lomyueHre CHHTETUUECKOTO KayuyyKa U PE3UHBI.

AJKHWHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYCCKUN PsANl. ALIETUIICH — MPOCTCHIIMIA MPECTaBUTEIh
QJIKUHOB: COCTaB, CTPOEHUE, PU3NYECKUE M XUMUIECKIE CBOMCTBA (PEaKllUy THIPUPOBAHUS, TAJIOTCHUPOBAHHS,
ruapaTaluy, TOpeHus ), HoJyyeHHe U MPUMEHEHHUE.

Apensl. benszon: cocraB, cTpoeHue, (pU3MYECKHEe W XUMHUYECKHE CBOWCTBA (pEaKIMH TaJOTeHUPOBAHUS W
HUTPOBaHUs), OJyYeHUE U MpUMeHeHHue. Tonyon: cocmas, cmpoeHue, Qusudeckue u XumuiecKue ceoucmasd
(peakyuu 2ano2eHupos8aHus U HUMpOBAHUsl), NoAyYeHue u npumeHenue. TOKCUUYHOCTh apeHOB. | 'eHeTnueckas
CBA3b MEXAY YTJIE€BOAOPOAaMU, IPUHAIEKAIIMMH K Pa3IUYHBIM KJIACCAM.



[TpupoaHble MCTOYHHMKH YIIeBOAOpOAOB. Ilpuponanslii ra3 u mnomytHble HedTsHble ra3el. Hedtes u eé
npoucxoxaeHue. CrocoObl mepepaboTku HeTH: TeperoHka, KPEeKHHT (TePMUYECKHUM, KaTaTUTUYCCKUN),
nuposu3. [IpoaykTsl nepepaboTku He)TH, X MPUMEHEHHUE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHbIH yrosp u
IIPOAYKTHI €ro 1nepepadboTKy.

DKcrepuMEHTAJIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX IPEBPAICHUI: 03HAKOMJIEHHE ¢ 00pa3amMu Iiactmacce,
KaydyKoB M pe3uHbl, Komiekuuu «Hedtb» u «VYroib», MOAETMPOBAHME MOJIEKYJ YIJIEBOJOPOIOB U
raJIor€HONPON3BOAHBIX, IPOBEIEHUE NPAKTUYECKON pAaOOTHI: OJIYYEHHUE ITUIIEHA U U3yYEHHUE €0 CBOMCTB.
Pacuérnble 3anaun.

Bbruucrienust mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOIHOTO BEIIECTBA WU
IPOAYKTa PEAKLUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJJTHOIO U3 MCXOJHBIX BEILECTB MJIM IPOAYKTOB
peaKium).

Kucnoponcoaep:xamue OpraHn4ecKue CoeAMHEHUs

[IpenenpHbIe OJHOATOMHBIE CIUPTHL. METAaHOJ M 3TAHOJN: CTPOCHHE, (PU3NYECKHE U XMMUYECKHE CBOMCTBA
(peakiuu ¢ akTUBHBIMH METAJUIaMH, FaJIOT€HOBOIOPOIaMH, TOPEHUE), TPUMEHEHHE. BoIoOpoJHBIE CBSI3H MEXKIY
MOJIEKYJIaMH clIUpTOB. JlelicTBHE MeTaHOJIa U 3TaHOJIa Ha OpraHu3M 4eJIOBEKa.

MHoroaToMHble CHUPTHL. OTUICHIVIMKONb W TJULEPUH: CTPOCHHE, (PU3NYECKHEe M XHMHUYECKHE CBOMICTBA
(B3auMoieliCTBUE CO IIEJTOYHBIMUA MeTallJlaMH, KaueCTBEHHAs! peakliis Ha MHOIOaTOMHbIE criupThl). JlelicTBue
Ha OpraHu3M uenoBeka. [[puMeHeHne rimuepyuHa U STUICHTJIUKOJIA.

@DeHOI: CTPOCHHWE MOJICKYJbl, (DM3MYECKHEe W XUMHYECKHe cBoHcTBA. TokcmuHOcTh (enona. [Ipumencnue
(dbeHomna.

Anpnerunsl U kemoHnvl. DOpManbIeruy], amneTanbIeTua: CTPOCHHE, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peaxiy OKUCIIEHHs U BOCCTAHOBJICHUS, KAUECTBEHHbIE PEAKIIUN), TOJy4YeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE ITpe/iebHbIE KAPOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHasl KUCJIOThI: CTPOEHUE, (pusndeckue
U XMMHYECKHE CBOWCTBa (CBOilcTBa, oOmMe A Kjacca KUCIOT, peakius 3TepuUKaluM), MOITy4eHUEe U
npuMeHeHne. CTeaprHOBast M OJICMHOBAS KUCIOTHI KaK MPEICTABUTENN BHICIINX KapOOHOBBIX KUCIOT. Mblila Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEe ACHCTBUE.

CrnoxHble 3Qupbl Kak MNPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. I'maponn3 cioxHbx 3¢gupoB. Xupsl. 'maponus
*upoB. [IpuMenenue xupos. buonoruueckas posp KUpOB.

VYrneBoabl: cocTaB, KiaccuduKalus yriieBoAOB (MOHO-, JU- M mojucaxapunbl). [noko3a — mpocrediuit
MOHOCaxapu: 0COOEHHOCTH CTPOEHHsI MOJEKYbl, (U3NUYECKHEe U XMMHUYECKHE CBOWCTBA (B3aMMOIEHUCTBUE C
ruapokcuaoM meau(ll), okucnenne ammuayasiM pacTBopoM okcuaa cepedpa(l), BocctanoBienue, OpoxeHue
IJIIOKO3bI), HAXOXKACHUE B MPUPOJE, IpUMEHEeHue, Ouosoruueckas posib. @otocunres. PpykTo3a Kak U30Mep
TJIIOKO3BI.

Kpaxman m nemnronosa kKak npupoassie nosmmepbl. CTpoeHue Kpaxmana M Leunosio3bl. dusndeckue u
XMMHUYECKHE CBOICTBa Kpaxmaiia (THIPOJIN3, KaUeCTBEHHAs! PEaKIMsI C HOJIOM).

DKclepUMEeHTaIbHbIE METO/Ibl M3YUEHHUs BEIECTB U UX MPEBpAILECHU: poBeIeHHEe, HA0II0IEHHE U ONKCaHHe
JI€EMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAUYECTBEHHBIE PEAKIIMN OJHOATOMHBIX CIHPTOB (OKHUCIIECHHUE
sTanona okcunom meau(Il)), MHOroaToMHBIX CIUPTOB (B3auMoeiicTBue raulepuna ¢ ruapokcuom meau(ll)),
aJIbJIEruJ10B (OKUCIEHHE aMMHadHbIM pacTBopoM okcuia cepedpa(l) u ruapokcunom meau(ll), B3aumoneiicteue
KpaxMasa ¢ H0JIOM), POBEJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuértnrie 3amaun.

Bbruucrienus mo ypaBHEHHIO XMMHUECKOW peakiuu (Macchl, 00b&Ma, KOJTUYECTBA UCXOJHOTO BEIIECTBA WU
MPOJYKTA PEeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTIO U3 UCXOHBIX BEIIECTB WM MPOTYKTOB
peaKium).

A3oTcoieprKkalie OpraHn4eckie CoeIMHEHN .

AMUHOKHCIIOTBI Kak aMm@oTepHble OpraHuueckue coequHeHus. DPusznyeckue M XUMHUYECKHE CBONCTBA
aMUHOKHCIIOT (Ha IMpuMepe IinirHa). bruojornueckoe 3HadeHre aMuHOKUCIIOT. [lenTubl.

benku xak nmpupoaHble BHICOKOMOJIEKYJISPHBIE coeluHeHus. [lepBuuHas, BTopuyHas U TPETUUYHAs CTPYKTypa
0enKkoB. XMMHUECKUE CBOICTBA OEIKOB: TUAPOIIN3, JEHATYpallHsl, Ka4UeCTBEHHbIE PEaKIMH Ha OCJIKH.
OKCIIepUMEHTAIbHBIE METOJAbl HM3y4YeHHMsS BELIECTB M MX TNPEBpallleHUi: HaONI0NEeHHEe W ONHCaHUe
JI€MOHCTPALIMOHHBIX OIBITOB: IeHATypalus OEIKOB IPU HArpeBaHUU, IBETHBIE PEAKIH OCIIKOB.
BbICOKOMOIIEKYIISIPHBIE COEAMHEHMUS]

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COCIMHEHUH: MOHOMEp, NOJHMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJIMMEPHU3ALUH, CPENHSASI MOJIEKYIIsIpHas Macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJIEKYJIISIPHBIX
COCMHEHUH — IOJUMEPU3ALNS U OJUKOHICHCALUA.




DKCTepUMEHTAIbHBIE METO Il H3yUCHHSI BEIIECTB M UX MPEBPAIICHUI: 03HAKOMIIEHUE ¢ 00pa3aMu MPUPOIHBIX
Y UCKYCCTBEHHBIX BOJIOKOH, IJITACTMAcC, Kay4yKOB.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU N3y4eHUU opraHndeckoi xumuu B 10 Kitacce ocyIiecTBIseTcs uepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBCHHO-HAYYHBIX TOHATUH, TaK U TOHATUMU, SBISIONIUXCS CUCTEMHBIMU JIS
OTJIENbHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOT'O I[UKJIA.

OOmIre ecTecTBEeHHO-HAYUHbIC MMOHATHA: SBICHHUE, HAYYHBINH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CUHTE3,
KJaccupuKanus, NepuoAUYHOCTb, HAOII0JeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

@dusnka: MaTepusi, SHEPIus, Macca, aTOM, JJIEKTPOH, MOJIEKYJIa, SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIMYMHBI U €IMHUIBI UX U3MEPEHUSI.

buonorus: kneTka, opranusm, ouocdepa, 0OMEH BEIIECTB B OpraHusMe, (HOToCHHTE3, OMOIOTUISCKH aKTUBHBIC
BemecTBa (OCNKH, YrIeBOABI, JKUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorus: nuIieBble MPOTYKThl, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOIIME CPENICTBA, JIEKAPCTBEHHBIC U
KOCMETHYECKHE MPerapaThl, MAaTCPUAITBl U3 UCKYCCTBCHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckre OCHOBbI XUMUU

XuUMUYECKUH 3JeMEHT. ATOoM. SIapo aroma, M30TOMbl. DJIEKTPOHHAs 000JI0YKa. DHEpreTM4eckue YpPOBHH,
MOJypOBHU. ATOMHBIE OpOUTANH, S-, P-, d- A1eMeHThI. OCOOCHHOCTH paclpe/IeICHHUS AIEKTPOHOB MO OPOUTAIISAM
B aTOMaXx 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DICKTPOHHAS KOHPUTYpallHs aTOMOB.

[lepuoanueckuii 3axkon u Ilepuoguueckass cucrema xumuyeckux saemeHtoB JI. U. MengeneeBa. CBa3b
nepuoaudeckoro 3akoHa u Ilepuogmueckoin cucremsl xumuyeckux snemeHTtoB JI. M. MenpeneeBa c
COBPEMEHHOM Teopuel CTPOCHMsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHX DJIEMEHTOB U
00pa3zyeMbIX UMH ITPOCTHIX U CIOXKHBIX BEILECTB 10 IPYIIaM U NepuoiaM. 3HaYeHHEe NepUOJMUECKOro 3aK0Ha B
pa3BUTHHU HAYKH.

Crpoenue BeliecTBa. XUMHUYECKasi CBA3b. BUabl XMMU4ecKoil cBA3M (KOBaJleHTHAas HEMOJSIPHAs U TOJIApHasd,
WOHHasl, MeTajinyeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEGHTHOM XUMUYECKON CBSI3U (OOMEHHBIN U JJOHOPHO-
aKuenTopHelii). Bomoponnas cBs3b. BaneHTHOCTh. DnekTpooTpuuaTenbHOcTh. CTeneHb okuciaeHHs. VOHBI:
KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIAPHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. 3aKOH IIOCTOSTHCTBA COCTaBa BELIECTBA. [HIIBI
KPUCTAITIMYECKHUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAUINYECKON PEIIETKHU.

[TonsTtue o qucnepcHeIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE PacTBOPBI. MaccoBast 10J1s BELIECTBA B PACTBOPE.
Krnaccudukanus Heopranndeckux coequHeHnii. HomeHknaTypa HeopraHnyeckux BelecTs. | eHeTnueckas CBsA3b
HEOPraHMYECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMUHBIM KJIacCaM.

Xumunyeckas peaknus. Knaccuduxanuss XUMUYeCKUX peaklUid B HEOPraHUYECKOW U OpPraHUYeCKONW XHUMHH.
3aKOH COXpaHEHMs MACChI BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILECHUs SHEPIUH IIPU XUMUYECKUX PEAKIUAX.
CkopocTb peakiy, €€ 3aBUCUMOCTh OT pa3Iu4HbIX (hakTopoB. OOpaTUMbIe peakliui. XMMHUYECKOe paBHOBECHE.
@DaxTOopHl, BAUAIOLIME Ha COCTOSIHUE XuMuieckoro pasHoBecus. [Ipunnun Jle Illarense.

OnexTponutuyeckas aucconuanus. CuiabHble U ciadble AMeKTponuThl. Cpena BOJIHBIX PacTBOPOB BEILECTB:
KHCIIasi, HEUTpaJlbHAas, IE€JI0YHasl.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKcIepUMEeHTaIbHbIE METO/Ibl M3YyUEeHHUs BEIIECTB U MX MpeBpalleHuil: jeMoHcTpanus Tabnun «llepuonnueckas
cucremMa xuMuueckux sieMeHToB [[. M. MeHnneneeBay, W3ydeHHE MOJENIEH KPHUCTAUIMYECKUX PEIIETOK,
HaOJI0ICHNE U OMKMCAaHUE AEMOHCTPAIIMOHHBIX M JIAOOPATOPHBIX OMBITOB (Pa3yio’KeHHE MEePOKCHIa BOIOPOJIA B
IIPUCYTCTBUM KAaTaJau3aTopa, OIpPEAEICHUE Cpedbl PacTBOPOB BEIIECTB C IMOMOLIBIO YHHUBEPCAIBHOTO
MH/IMKATOpa, peaKMi HIOHHOTO 0OOMEHa), MPOBECHNUE MTPAKTUYECKON paboThl «BinsHue pa3auuHbIX (GaKkTOpOB
Ha CKOPOCTb XUMUYECKOU PEAKLIU.

Pacuérnsle 3anaun.

Pac4y€rbl MmO ypaBHEHHAM XUMHYECKMX DPEAKLHUM, B TOM YHCIEC TEPMOXUMHUYECKHE pacCUEThl, Pacu€Thl C
HCIIOJIb30BAaHNUEM TIOHATHUS «MACCOBAs 10JIsI BEILIECTBAY.

Heoprannueckas xumus



Hewmeramnsl. [lonoxxenue HemeraiuioB B [lepuoanueckoit cucreMe xumuueckux 3iemeHToB 1. 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA HEMETAILIOB. AJIJIOTPONHS HEMETAIIOB (HA MpuUMepe
KHCIIOpo/1a, cephl, hocdopa u yriiepoaa).

XHUMHYECKHE CBOMCTBA BAXKHEUIIINX HEMETAILIOB (raJlOr€HOB, CEPHI, a30Ta, pocdopa, yriiepoaa U KpeMHHUS) U KX
COEIMHEHHH (OKCHJIOB, KUCIOPOICOIEPKAIINX KUCIIOT, BOJOPOIHBIX COSAMHEHUN).

[IpumeHeHne BaxXHEUIINX HEMETAIUIOB U UX COCIMHEHUMN.

Meramnsl. [lonoxkenune meraioB B Ilepuonnueckor cucreme xumudeckux snemeHToB [[. M. Menneneesa.
OcoOEHHOCTH CTPOCHHUSI AJCKTPOHHBIX 000JI04eK aTOMOB MeTa/liioB. O0mue GU3NIecKue CBOMCTBA METAILIOB.
CruiaBbl METaIOB. DJIEKTPOXUMUYECKUN PsiJ HAPSHKEHUM METAJLJIOB.

XHWMHYECKHE CBOMCTBA BAKHEHIIMX METa/UIOB (HATPHUH, KaIWK, KAJIbIMA, MarHud, aIIOMUHUHN, ITUHK, XpOM,
JKEeJI€30, MEJIb) U UX COCIMHCHUH.

O6mmwme crmocoOb! mosrydeHus: MeTauioB. [I[puMeHeHne MeTauioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METOJIbI M3y4Y€HHUs BEIIECTB M UX MPEBpAIllCHHUM: M3ydeHUe KoJuleKuuu «Meramuibl U
CIUTaBbI», OOpa3llOB HEMETA/UIOB, PEIICHUE OSKCIePUMEHTAIbHBIX 3ajad, HaOJI0JeHHe W OIHMCaHhE
JIEMOHCTPAIIMOHHBIX M JJAOOPATOPHBIX OIBITOB (B3aUMOJICHCTBUE THAPOKCH/IA aTFOMUHUS C paCTBOPAMHU KHUCIIOT
Y IEJI0YEH, KAYECTBEHHBIC PEaKIIUU Ha KaTHOHBI METAJIJIOB).

Pacuérnsie 3amaumn.

Pacuétel Mmacchl BeecTBa Wi 00bEMa ra30B M0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MacCe HIIM 00BEMY OJTHOTO
W3 YYaCcTBYIOIIMX B PEAKIUM BEIIECTB, Pacu€Thl MacChl (00BhEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTOB PEaAKIIUH,
€CJIM OJIHO U3 BEIIECTB UMEET MPUMECH.

XUMUS U )KU3HB

Posap xuMum B 06ecrieueHnn SKOJIOTHIECKOM, SHEPTETUUECKON U MUIIEBOM O€30IIaCHOCTH, PA3BUTHH MEIUIIUHBI.
[TonsiTve 0 HAyYHBIX METOAAX IMO3HAHMS BEIICCTB U XMMHUYECKUX PEaAKIIHi.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYeHHs BaXKHEHIIINX BEIIECTB.

UYenoBek B MHpE BEUIECTB W MATEpPUATIOB: BaXXHEWIIWE CTPOUTEIbHBIE MaTepHUalibl, KOHCTPYKIIMOHHBIC
MaTepualibl, Kpacku, CTEKJIO, KepamMHuKa, MaTepuajbl JJIsI JIEKTPOHUKH, HAHOMATEpUAJIbl, OPTaHUYECKUE M
MUHEpaJIbHBIE YA0OPEHHUSI.

XuMus U 370pOBbE YENIOBEKa: MPaBHIIa MCIOJIH30BaHUS JIEKAPCTBEHHBIX IPENapaToB, MpaBuiia 06€30MacHOro
WCIIOJIH30BaHUSI MPETapaToB OBITOBOM XMMHUH B MIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MeXNpeAMETHBIX CBsA3€M Mpu M3ydeHMM OOled W HeopraHudeckod xumuu B 11 kiacce
OCYILIECTBIISICTCSl Yepe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUHBIX TOHSATUH, TaK W TOHSATHH,
SIBJISTFOLITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [UKJIA.

OOmue ecTecTBEeHHO-HAyYHbIE TIOHATHUS: HaydHbI (akT, TUIOTe3a, 3aKOH, TEOpHs, aHalIu3, CHUHTE3,
KJ1accuukanusi, NepuoAMIHOCTh, HAOJIIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHE, SIBJICHHE.

®dusnka: martepus, HEprus, macca, aToM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HM30TOI, PATUOAKTUBHOCTb,
MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (GU3UUECKUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opranusm, s3KocucTeMa, Ouocdepa, Makpo- 1 MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B
OpraHu3Me.

['eorpadmusi: MuHEpaBI, TOPHBIE TOPO/IBI, TIOJIE3HBIE UCKOIIAEMBIE, TOTIITUBO, PECYPCHI.

TexHonmorusa: XUMHUYECKash TMPOMBIIIJIEHHOCTh, METAJUIypTusi, IPOU3BOACTBO CTPOUTEIBHBIX MAaTEepUaJIOB,
CEIbCKOXO3SMCTBEHHOE MPOM3BOJICTBO, MHINEBAs MPOMBINIJIEHHOCTh, (hapMaleBTHYECKass MPOMBIIIUICHHOCTb,
MPOU3BOJCTBO KOCMETMYECKUX IMPENnaparoB, MPOU3BOJCTBO KOHCTPYKIMOHHBIX MaTepUaoOB, 3JEKTPOHHAs
MPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA IIPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMA

JIMYHOCTHBIE PE3YJIBTATHI



®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOEHHUS OOYYAIOUIUMHKCS MPOTPAMM CPEIHETO
oOmero oOpa3oBaHusi (JIMUHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHRIM). HaydyHO-MeTOIMUeCKO OCHOBOM ISt
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS IPOTpaMM CpPEIHEro oOmero oOpa3oBaHHS SBISAETCS
CHCTEMHO-/1€ATEIbHOCTHBINA OIXOI.

B cooTBeTCTBUU C CUCTEMHO-AESITEIBHOCTHBIM MOAXOA0M B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS
npeaMera «XUuMUs» Ha ypOBHE CpeJHero o0miero o0pa3oBaHus BbIAEICHBI CIEYIOIUE COCTABIISAIOLIME:
OCO3HaHME OOYYAIOUIMMHCA POCCUHCKOM TPaKTAHCKOH MICHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEJILHOCTH U CaMOOIIPEIEICHUIO;

HaJU4Yre MOTUBAIIUU K O0YUYEHUIO;

LIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTM HAa OCHOBE KIIOUEBBIX ILIEHHOCTEH U
HCTOPUYECKHX TPAAULIUI 6a30BOM HAYKH XUMUH;

TOTOBHOCTB U CITOCOOHOCTB 00YUaIOIIUXCsl pyKOBOACTBOBAThCS B CBOEH /1€ATEIbHOCTU IEHHOCTHO-CMBICIIOBBIMU
YCTaHOBKaMH, IPUCYIIMMHU [EJIOCTHOM CUCTEME XUMHUYECKOT0 00pa30oBaHus;

HaJIMYME MPABOCO3HAHMS 3KOJOIMUYECKOW KYJIbTYpbl U CIIOCOOHOCTH CTaBUTh LIEIM M CTPOUTH KU3HEHHbIC
IUJTaHBbI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS IpeAMeTa «XUMUS» JOCTUTAlOTCs B €JMHCTBE y4eOHOM U BOCIIUTATEIbHOM
NESITEIbBHOCTY B COOTBETCTBUM C T'yMAHUCTUYECKUMH, COLMOKYJIbTYPHBIMHU, JYXOBHO-HPAaBCTBEHHBIMU
LEHHOCTSIMM M MJieaJlaMl POCCUICKOr0 TpPakKJaHCKOro OOIEeCTBa, NPUHATHIMH B OOLIECTBE HOPMaMHU U
IpaBWJIaMU IOBEJIEHHUS, CIHOCOOCTBYIOUIMMH IPOIECCAM CaMOIO3HAHMsSI, CaMOpPa3BUTHS M HPABCTBEHHOTO
CTaHOBJICHUS IMYHOCTU O0YYarOIUXCS.

JIMuHOCTHBIE  pE3yNbTaThl OCBOCHHS TNpeAMeTa «XHUMHsS»  OTpPaXaroT Cc()OpPMHPOBAHHOCTH  OIBITA
[IO3HABATEIbHOM W NPAKTUYECKOH NesATeTbHOCTH OOYydaloIIMXCsl 10 pealu3aldd IMPHHATHIX B 0OLIecTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa’)k1aHCKOTO BOCIIUTAHUS:

OCO3HaHUs OO0YYaroIIMMHUCA CBOUX KOHCTHUTYLMOHHBIX IpaB M OO0S3aHHOCTEW, YBaKEHHUS K 3aKOHY U
IIPABONOPSIIKY;

MIPEJICTaBICHMSI O COLMATbHBIX HOPMAaX M MpaBUiIaxX MEXKINYHOCTHBIX OTHOLIEHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM 1EATENLHOCTH MPH CO3JaHUN YYEOHBIX IPOEKTOB, PEIICHUU YUeOHBIX U
[T03HABATENbHBIX 33]1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMAaTh W MpPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTbl JAPYIMX MpU aHalu3e
Pa3IMYHbIX BUJOB Y4€OHOU 1eATENbHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY HaclE€UI0 OT€YECTBEHHON XUMHUU;

YBa)KEHMsI K MPOLIECCY TBOPYECTBA B 00JIACTH TEOPUU U NMPAKTHUECKOTO MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO,
YTO JOCTHXKEHUS HAyKU €CTh pe3yJbTaT JJIUTENbHbIX HAONIOACHUN, KPOMOTIMBBIX AKCHEPUMEHTATbHBIX
IIOMCKOB, IIOCTOSIHHOTO TPy/Jia YYEHBIX U IPAKTUKOB;

MHTEpeca U MO3HABAaTEJIbHBIX MOTHMBOB B IOJYYEHHUU U TMOCIEIYIOIIEM aHalu3e MHPOpPMAIUH O MEepeaOBbIX
JOCTUKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUM;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CHIOCOOHOCTH OIICHMBAaTh CUTYallUW, CBSI3aHHBIE C XUMHUYECKHUMH SBJICHUSIMH, U TNPUHUMATh OCO3HAHHBIE
pELIEHNs, OpPUEHTUPYSICh HA MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OIICHMBATh CBOE MOBEICHNE U MOCTYIKH CBOMX TOBApHILEH ¢ MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX
HOPM U OCO3HAHUE MOCJIEICTBUN ITUX NOCTYIKOB;

4) hopmMupoBaHUS KYJIbTYPHI 3I0POBbS:

MOHUMAaHMsI IEHHOCTE! 30pOBOro U 0e30macHoro o0pasa KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOILICHHS
K COOCTBEHHOMY (DPM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOJI0IeHHsT TIpaBUJI 6€30MacHOT0 OOpaleHHs C BEIEeCTBAMU B OBITY, MOBCEIHEBHOW JKU3HU U B TPYIOBOU
NesTeNbHOCTH;

MOHMMAaHMsI IEHHOCTH TPaBWJI WHAMBHUIYaJTbHOTO M KOJUIEKTUBHOTO O€301acHOTO IMOBEIEHHUS B CHTYalMsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMA MOCIEACTBUIA U HETIPUATHUS BPEIHBIX MPUBbIUEK (YHOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KYpEHUs);
5) TpyIOBOTO BOCITUTAHHUS:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B Y4€OHO-HMCCIIEI0BATENbCKON NIEeATENFHOCTH, OOLIECTBEHHO MOJIE3HOM,
TBOPYECKOH U JPYTUX BUIAX AEATEIBHOCTH;



YCTaHOBKM HAa aKTMBHOE€ YYacTHE B PEIICHUU NMPAKTUYECKUX 3a7ad COLMAIBbHON HAIIPaBIEHHOCTH (B paMmKax
CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YyUEHHIO Mpodeccuil pa3IMyHOro pojia, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHS
IIPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIIOASAM TPYyJa U pe3yJbTaTaM TPYIOBOH ACITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MHAMBMIyaJbHOH TpaeKTopuu oOpa3oBaHMs, Oyayuied npodeccun u
peain3anuy COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XHMHUH,
MHTEPECOB U NOTpeOHOCTEN 001eCTBa;

6) SKOJIOTUYECKOT'0 BOCIIUTAHMUS:

9KOJIOTUYECKH 11eJI€CO00Pa3HOr0 OTHOUIEHUS K PUPOJIE, KaK MICTOUHUKY CYLIECTBOBAHUS KU3HU Ha 3eMIIE;
MOHMMAaHMs TJI00aTBHOTO XapakTepa 3KOJOTHYECKHX MPOOJieM, BIMSHUS SKOHOMHYECKHX IPOIECCOB Ha
COCTOSIHME NIPUPOIHON U COLMAIIBHON Cpeabl;

OCO3HaHMA HEOOXOJWMOCTH HCIIOJIb30BAHMS JOCTH)KEHUH XUMHM Ui PELICHUS BOMPOCOB PalMOHAIBLHOTO
IIPUPOAOIOJIB30BaAHNUS;

AKTHUBHOT'O HENIPUATHS JEUCTBUN, IPUHOCAIINX BPEI OKPYKAOIIEH IPUPOJHON Cpee, yMEHUS IIPOrHO3UPOBATh
HeOJIaronpusATHbIE SKOJIOTUYECKUE TOCIIEACTBUS NPEANPUHUMAEMbIX IeHCTBUN U IPe10TBpaILaTh UX;

HaJgu4us Pa3BUTOrO SKOJIOTMYECKOIO MBIIIJIEHUS, OSKOJOTMYECKOW KYJIbTYPBI, OIBITA JESITEIBHOCTH
9KOJIOTMYECKON HalpaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMHU B I03HABATEJIbHOM, KOMMYHUKAaTUBHOU U
COIMANIHOW MPAKTUKE, CIIOCOOHOCTH ¥ YMEHHS aKTUBHO MIPOTHBOCTOSTH HICOIOTHH XeMO(POOHH;

7) IEHHOCTH HAYYHOT'O MO3HAHUS:

C(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pAa3BUTUS HAyKH U
OO0I1IECTBEHHOH NMPaKTHKH;

MOHUMAaHMs CTIeUU(UKN XMMUU KaK HayKH, OCO3HAHUsS €€ poyid B (JOPMHUPOBAHUM PAMOHAIBHOTO HAYYHOTO
MBILUIEHUS], CO3JaHUU LIEJIOCTHOIO MPEICTABICHUS 00 OKpYXarollleM MHUpPE Kak O €AMHCTBE HPUPOABI U
YeJ0BeKa, B TIO3HAHUHM MPHUPOTHBIX 3aKOHOMEPHOCTEH M pEIIeHUH IMpOoOJeM COXPaHEHUsS TMPHUPOIHOTO
paBHOBECHS;

yOexxAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOM NMBHJIM3ALMU: B €€ T'yMaHMCTUYECKOU
HaNpaBICHHOCTU U BAYKHOM POJIM B CO3/IaHMM HOBOM 0a3bl MaTepHalbHOW KYJIbTYpBI, pEIIEHUH TI00albHBIX
npo0sieM YCTOWYMBOTO Pa3BUTHUSI UYEIOBEYECTBA — CBHIPHEBOM, PHEPreTUUYECKOM, MUILEBOM M HKOJIOrMYECKOi
0€30MacHOCTH, B pa3BUTHH MEIULIUHBI, 00€CIICUEHUH YCIOBUHN YCIEITHOTO TPY/ia U SKOJOTHUECKH KOM(OPTHON
JKM3HH Ka)KI0ro YjeHa OOIeCTBa;

€CTECTBEHHO-HAyYHON TIPAaMOTHOCTU: IIOHMMAaHHUSA CYIIHOCTH METOJOB IIO3HAHUsA, MCIOJIb3YyEMbIX B
€CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh MOJyYyaeMble 3HAHUS JUIsl aHAJIW3a U OOBACHEHUS SIBICHUN
OKpY’KaloIlIero MUpa M MPOUCXOIAIIMX B HEM W3MEHEHHWH, yMEHUs JeiaTb 0OOCHOBaHHBIE 3aKJIIOUEHHUS Ha
OCHOBE Hay4YHbIX (PaKTOB M UMEIOLIUXCSI TAHHBIX C LIEIbI0 OJyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJIb30BaTh XMMHUYECKHE 3HAaHUS IS pPELIeHUs MpoOJieM B pealbHbIX
KU3HEHHBIX CUTYallHsIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON NEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEPhIBHOMY 00pa30BaHUIO U CaMOOOPa30BAHUIO, K AKTUBHOMY IOJIYYEHHUIO
HOBBIX 3HAaHUH M0 XMMHUHU B COOTBETCTBHUH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSIM TPy/Aa B pa3IMuHbIX chepax npodhecCHOHaTbHON NesTeNIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHHS Y4eOHOro mnpeamera «XHMHs» Ha YPOBHE CpEIHEro oOOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYUMBIe I8 (OPMUPOBAHUS MHPOBO33PEHUS OOYYAIOIIMXCS MEKIUCIUILUIMHAPHBIE (MEXIPEAMETHBIE)
o0IIeHayYHbIE MOHATHSA, OTPAXKAIOLIUE LEIOCTHOCTh HAYYHOIH KapTHHBI MUPA U CIICLIU(PHUKY METO/I0B MIO3HAHMUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHsi, BEUIECTBO, SHEPTUs, SIBICHUE, MPOIIECC, CUCTEMA, HAayUHBIH
(dakT, NpPUHLMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIelOBaHME, HAONIOJCHHE, H3MEpEHUeE,
AKCIICPUMEHT U JIPYTHE);

YHHUBEpCaJibHbIE yueOHbIe NeiicTBUs (II03HABaTeNIbHbIE, KOMMYHUKATUBHBIC, PETYISTUBHbIE), 00ECTIEUHBAIOIINE
dhopmupoBanre PYyHKITMOHATHHOW IPAMOTHOCTH ¥ COIIMAIBHON KOMITETCHIIMHM 00YyYaIOIINXCS;

CIIOCOOHOCTh OOYYAIOLINXCSl UCIOIBb30BaTh OCBOCHHBIE MEXIUCIUIIMHAPHbBIE, MUPOBO33PEHUYECKUE 3HAHUS U
YHUBEpCaIbHbIC YICOHBIC JCHCTBUS B MIO3HABATEILHON U COITMATLHOM MPAKTHKE.



MeramnpeaMeTHble pe3ylbTaThl OTPaKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMH YYEOHBIMH I103HABaTEILHBIMH,
KOMMYHHMKATUBHBIMH U PETYIATUBHBIMH JEHCTBUAMMU.

OBnazieHre yHUBEPCAIbHBIMU yYE€OHBIMU TO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENIbHO (POPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIIPEAEIATh LEIU JCATEIBbHOCTH, 3a/1aBas IapaMeTpbl U KPUTEPUU UX IJOCTHXKEHHs, COOTHOCHUTH PE3YJIbTAThI
JESITEIbHOCTH C IOCTABJIEHHBIMHU LIENSIMU;

UCIIOJIb30BaTh IIPH OCBOCHUU 3HAHUN NMPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIAECNATH XapaKTEPHbIE IPU3HAKU
MOHATUI M YCTaHABIMBATh HMX B3aMMOCBS3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IMOHATUSA IS OOBSICHEHHS
OTAENbHBIX (DAKTOB U SBICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIS KIIaCCU(UKALIMHU BEIIECTB U XUMUYECKUX PEAKIIHIA;

YCTAaHABJINBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKy U3y4acMbIMU SIBJICHUSAMU;

CTPOMTD JIOTUYECKUE PACCYKIACHUS (MHIyKTUBHBIE, JEIYKTUBHBIE, [10 AHAJIOTUH), BBISBISATh 3aKOHOMEPHOCTH U
IIPOTUBOPEUUS B pacCCMaTPUBAEMBbIX SBJICHUSIX, (POPMYIUPOBATh BHIBO/IbI U 3aKIFOUEHMS;

INPUMEHITh B TPOLECCE II03HAHUS, HCIHOJIb3yEMblE B XUMHUU CHUMBOJMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa30BbIBaTh MOJIENIbHBIE MTPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) JIEMEHTa, XUMUUeckas (opmyia,
YpaBHEHHE XHUMUYECKOW pEaKkIMU — MpPU pEHIeHUH Y4EeOHBIX I103HABAaTEIbHBIX M IPAKTUYECKUX 3a]ad,
IIPUMEHSTh HAa3BAaHHBIE MOJCIBHBIE NPEACTABICHUS JUIsl BBIABICHUS XapaKTEPHBIX IMPU3HAKOB H3Yy4aeMBbIX
BELIECTB U XUMUYECKHUX PEAKIIHM.

2) 6a30BbI€ UCCIIEI0BATENBCKUE ICHCTBUSL:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynMpoBaTh LM M 3aJaud  HCCIENOBaHMs, UCIOIb30BaTh IIOCTABJICHHBIE U CaMOCTOSTENIBHO
copMyIHpOBaHHBIE BOTIPOCH B KAUECTBE HHCTPYMEHTA NIO3HAHUS U OCHOBHI JIJIs1 (JOPMHUPOBAHUS THIIOTE3HI TIO
IIPOBEPKE IIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

BJIa/IETh HABbIKAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W IPOBEACHHUS YYEHMUECKUX JKCIEPHUMEHTOB,
COBEpPILLIEHCTBOBATh YMEHUs HaOJII0AaTh 32 XOJIOM IIPOLIECCa, CAMOCTOSTENbHO IPOTHO3UPOBATh €r0 pe3yJbTar,
(dbopMynpoBaTh 00001IEHNUS 1 BBIBO/IBI OTHOCUTENBHO IOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNUS, COCTABIATh
00OCHOBaHHBIN OTYET O MPOAETaHHOH padoTe;

pUOOpPETaTh ONBIT YYEHUUECKON MCCIIeI0BAaTENbCKON U MPOEKTHON JIEATEIbHOCTH, IPOSBISATH CIIOCOOHOCTD U
TOTOBHOCTb K CAMOCTOATEIBHOMY IIOMCKY METOJIOB PELICHUS MPaKTUYECKUX 3a/ad, IPUMEHEHHUIO Pa3JInYHbIX
METOJIOB TIO3HAHMS.

3) pabota ¢ uHpOpmManueil:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HMH(OpMaLMM (HAYYHO-TIOMYJISpHas JUTEpaTypa XUMHUYECKOTO
coZiep>KaHusl, CpaBOYHbIE MOCOOMs, pecypchl VIHTepHeTa), aHaTU3upOBaTh HHPOPMALIMIO PA3JIMUYHBIX BUJOB U
(dbopM npesIcTaBIeHUs], KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;

(bopMyIHMpOBATh 3aIPOCH] U IPUMEHSTH PA3JIMYHbIE METOABI IPH MTOMCKE U 0TOOpe HHPOPMAIIUH, HEOOX0AUMON
JUIS BBITIOJTHEHUS Y4eOHBIX 3a/1a4 ONpeIeIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HUCMOJNb30BaHUS HMH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTMH U  Pa3IHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIIBHYIO (POPMY NpeICTaBlIeHUs HHPOpMAaLUH (CXeMBbI, TpadUKU, TUarpaMMsl,
Ta0JINLIbI, PUCYHKH U ApPYyTHE);

UCMOJIb30BaTh HAYYHBIM S3BIK B KaueCTBE CPEJCTBA NMpHU paboTe ¢ XUMHUYECKOW WHpopManuen: NpUuMEHsTh
MeXnpeaMeTHble ((u3uueckue W MaTreMaTH4ecKHe) 3HAaKu U CHUMBOJBI, (opmynsl, aOOpeBHATYpHI,
HOMEHKIIATYpY;

MCIIOJIb30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIAHOCTH.

OBnazneHne yHUBEpCaJIbHBIMM KOMMYHUKATUBHBIMH JIEHCTBUSAMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOW T€MbI B XOJI€ JHaJIoTa W/WIN JUCKYCCHH, BBICKAa3bIBATh UJEH,
(bopMyIHpOBaTH CBOU MPEATIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKESHHOM 3a/1auu;

BBICTYIIaTh C IIPE3CHTALMEN PE3yJIbTaTOB IO3HABATCIBHON ACATEIBHOCTH, IOJYUYEHHBIX CaMOCTOSITEIIBHO WIIH
COBMECTHO CO CBEPCTHHKAMM TIPU BBHIMOJIHEHHH XHMHUYECKOTO HSKCHEPUMEHTa, MPAKTUYECKOW paboThl MO
HCCIIEIOBAaHHUIO CBOIMCTB M3Yy4aeMbIX BELIECTB, pealu3aluu y4yeOHOro mpoekTa U (hOpMyIupoBaTh BBIBOJBI 110
pe3ylbTaTtaM MPOBEACHHBIX HCCICIOBAaHUHN MyTEM COTIIACOBAHMS IMO3UIMH B XOA€ OOCYXKIEHUS U oOMeHa
MHEHUSIMHU.

OBnazneHne yHUBEPCAIbHBIMU PErYISITUBHBIMU JEHCTBUAMMU:



CaMOCTOSITENIFHO IJIAHUPOBATh M OCYILECTBIISATH CBOIO MO3HABATENIBHYIO JIEATEIBHOCTD, ONpEAeNss e€ Leau U
3a7a4M, KOHTPOJIMPOBATH U IO Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh MPEAJIaraeMblii aJITOPUTM JCHCTBHIA IPH
BBINOJIHEHUH YUYEOHBIX U MCCIIeI0BATEIbCKUX 33J1ay, BHIOMpaTh Haubosee 3 (HeKTUBHBIN CIIOCO0 MX PEIICHUs C
y4E€TOM MOTY4EHUs] HOBBIX 3HAHUI O BEIIECTBAX M XUMHUYECKHUX PEAKLIUAX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JEATEIPHOCTU Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD» OTPaXKaloT:

c(hOpPMHUPOBAHHOCTD MPEICTABICHU O XMMHUYECKOM COCTABIISIFOIIEH €CTeCTBEHHO-HAYYHOW KapTHHBI MUPa, POJIU
XUMHUH B TIO3HAHUM SBJICHUH TPUPOIbI, B (OPMUPOBAHMM MBIIUICHUS W KYJIbTYPHl JUYHOCTH, €&
(YHKIIMOHALHON TI'PaMOTHOCTH, HEOOXOIMMOW JJIsi PEIIEHUsS TMPAKTUYECKHX 3a1ad W IKOJIOTHYECKH
000CHOBaHHOTO OTHOIIICHUS K CBOEMY 37I0POBBIO U TIPUPOTHOU CPE/IE;

BIIQJICHUE CHCTEMOW XMMHYECKUX 3HAHHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIONIUE MOHATHS (XHMMHYECCKUI
3JIEMEHT, aTOM, JICKTPOHHAs 000JI09YKa aTOMa, MOJICKYJIa, BAJICHTHOCTD, YJIEKTPOOTPHUIIATEILHOCTh, XUMUYECKAs
CBSI3b, CTPYKTypHasi ¢dopmyna (pa3BépHyTas U COKpami€HHAas), MOJb, MOJIApHAs Macca, MOJSPHBIA O0BEM,
YTIEPOAHBIN CKETeT, PYHKITMOHATbHAS TPYIIA, PAJIUKaIT, ©30MEPHSI, H30MEPBI, TOMOJIOTHYSCKHMA PsiJT, TOMOJIOTH,
YIIEBOJIOPOABI, KHCIOPOJ M a30TCOJEpKallfe COECIUHEHUs, MOHOMEp, MOJIUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIC COCJIMHCHHUS); TCOPUH W 3aKOHBI (TCOPHSI CTPOCHHUS OPraHWYECKUX BemecTB A. M.
BbytnepoBa, 3akOH COXpaHEHHS MacChl BEUIECTB); 3aKOHOMEPHOCTH, CHMBOJIUYECKHH S3bIK XHMHU;
MHUPOBO33PECHUYCCKUE 3HAHUSA, JISKANIUE B OCHOBE IMOHUMAHHS TPUIMHHOCTH U CHUCTEMHOCTH XUMHYCCKUX
SBJIEHUH, (DAKTOIOTMYECKHE CBEICHUS O CBOWCTBAX, COCTaBe, MOJNyYeHWHU U O€30MaCHOM HCIOIb30BAaHUH
BOXHEHIIINX OPTaHUYCCKUX BEIIECTB B OBITY U MPAKTHUYECKOM JIEATEITHHOCTH YEIOBEKa,

c(OpPMUPOBAHHOCTh YMEHHH BBISBISATH XapaKTEepHbIE NMPU3HAKH MOHATUN, YCTaHABIMBATh MX B3aHMOCBS3b,
MCIOJIb30BaTh COOTBETCTBYIOIINE TTOHSITHS IPU ONMHUCAHWUU COCTaBa, CTPOCHHS M MPEBPAIICHUN OPraHUYICCKUX
COCJIMHEHMH;

c(OPMUPOBAHHOCTh YMEHHH WCIIOH30BaTh XMUMHUYECKYI0 CHMBOJIMKY JIJISI COCTABJICHUSI MOJICKYJSIDHBIX H
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHOW) (OopMyNn OpPraHMYecKUX BEHIECTB W ypaBHEHUN XUMHUYECKHX
peaKIuii, W3roTaBIMBaTh MOJCIA MOJIEKYJ OPraHWYeCKUX BEIIECTB IS HIUTFOCTPAIMA HX XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHHS,;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPUHAIICKHOCTh M3YUCHHBIX OPTaHWYECKUX BEIIECTB IO WX
COCTaBy U CTPOCHHIO K OMNpeNeIEHHOMY KIAcCy/Tpynmne COeAMHEeHUN (YIJeBOAOPOIbl, KHUCIOPOJ U
a30TCOJIepKAIINE COSTUHEHUS, BRICOKOMOJICKYIISIPHBIE COSIMHEHUS ), TaBaTh M Ha3BAHUS 110 CUCTEMATHICCKOM
nomenknarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIBHBIE HA3BaHUS OTICIBHBIX OPraHUYECKUX BEIIECTB
(3THIICH, IPOTHJICH, allETUIICH, STHIICHTIINKOJb, MIAIEPUH, (GeHOoI, HopMaTbIeTH I, alleTalbJICTHI, MypaBbHHAS
KHCIIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAas KHUCJIOTA, CTEApUHOBAas KUCJIOTA, TIIOKO03a, (DPyKTO3a, Kpaxmal,
LEJUTI0JI03a, TJIUIIKH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMPENESITh BUABI XUMHUECKON CBS3H B OPTraHMYECKUX COCTMHEHUSX (OJMHAPHBIC
U KpaTHbIE);

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHSTh TOJOXKEHUS TEOPUHM CTPOSHHUS OpraHudeckux BemecTB A. M.
BytiiepoBa /s 00BsSCHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPaHCHHS
MAaccChl BEIIECTB;

c(OPMHUPOBAHHOCTh yYMEHHH XapaKTePHU30BaTh COCTAaB, CTPOCHHE, (PU3NYSCKHE W XUMHUYECKHE CBOWMCTBA
TUTIMYHBIX TPEJCTABUTENEH Pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIEeCTB (METaH, dTaH, JTWJIEH, MPOIUJICH,
aneTuieH, OyragueH-1,3, metmiOyraauen-1,3, 6€H30JI, METaHOJ, 3TAHOJ, ITHJICHIJIMKONb, TJIUIEPUH, (QeHo,
areTanpJAeru], MypaBblHasl U YKCYCHAsl KUCIIOTHI, TTIOKO3a, Kpaxmall, IeJUTF0JI03a, aMUHOYKCYCHAsI KUCIIOTa),
WJUTFOCTPUPOBATh TEHETUYECKYIO CBSI3h MEXKIY HUMH YPAaBHECHUSIMU COOTBETCTBYIONIUX XUMHUYECKUX PEAKIUH C
MCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKU YTIJIEBOJOPOIHOTO CHIPhs (HE(DTh, MPUPOIHBIN Ta3,
yroJib), CHOCOOBI UX MepepadOTKH U MPAKTUYECKOE MPUMEHEHHE IPOTYKTOB IIepepadoTKH;

c(hOPMHUPOBAHHOCTh YMEHWUW TPOBOJUTH BBIYUCICHHS IO XHUMHUYECKUM YpaBHEHUsSM (Macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEUIECTBA MM MPOIYKTA PEAKIIMH MO0 U3BECTHBIM Macce, 00BEMY, KOTMYECTBY OJHOTO
W3 UCXOIHBIX BEUIECTB WM MPOIYKTOB PEaKITUN);



c(OPMHPOBAHHOCT, YMEHHH BIIAJETh CHUCTEMOIl 3HAaHMI 00 OCHOBHBIX METOJAaX HAYYHOTO TIIO3HAHMS,
UCMOJNb3yEeMbIX B XHMMUHU IPU H3YYEHHM BEIIECTB W XHUMHUYECKUX SBJICHUN (HAOIIOACHUE, U3MEpEHHe,
9KCIIEPUMEHT, MOJEIUPOBAHUE), UCIIONb30BaTh CUCTEMHbIE XMMUYECKUE 3HAHUS Ul NPUHATHSA PEIICHUN B
KOHKPETHBIX JKHU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIECTBAMU U UX IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHH COONIOATh TMpaBWJIA TOJIB30BAHUS XUMHUECKOW MOCYIOW W J1abOpaTOpHBIM
o0OpyJOBaHUEM, a TakXKe IpaBUja OOpallleHHs C BEIECTBAMU B COOTBETCTBHMM C MHCTPYKLHUSAMH IIO
BBITOJIHEHUIO JTAOOPATOPHBIX XUMHYECKHUX OIBITOB;

C()OPMHUPOBAHHOCT YMEHHUH IJJAHUPOBAaTh U BBINOJHATH XUMHMYECKHMH SKCIEPUMEHT (IpeBpalieHus
OpPraHUYECKHUX BEILECTB IIPU HATPEBAHUH, IIOJIyYCHHE STUIICHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIUU
OpPraHUYECKUX BEIIECTB, JCHATypalus OEJIKOB IIPU HArpeBaHUH, LIBETHbIEC PEAKIIMU OEJIKOB) B COOTBETCTBUU C
NpaBUJIaMHU TEXHUKH O€30MacCHOCTH MpU OOpalIeHHH C BEIIECTBAMU W JIA0DOPATOPHBIM O00OpYIOBAHUEM,
IPEJCTaBIATh PE3YyJIbTaThl XMMUYECKOIO SKCIIEPUMEHTa B (OpME 3alUCH YPAaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GOpMyIUPOBAThH BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB,;

Cc(OPMHUPOBAHHOCTb YMEHUI KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO HH(DOPMALIUIO, TOJIy4aeMYyIO U3 Pa3HbIX
MCTOYHHKOB (CcpencTBa MaccoBoil nHpopMmaru, HTEpHET U IpyTuX);

c(OPMHUPOBAHHOCT YMEHUH COOIIOAATh MpPaBHUIA SKOJIOIMYECKH I1eecO00pa3HOro IMoBeJeHUs B ObITY U
TPYZOBOH AESATEIBHOCTH B LIEIAX COXPAHEHUSI CBOETO 370POBbs U OKPYXKAIOIIEH TPUPOJHON Cpeibl, 0CO3HABATh
OIIACHOCTb BO3ACHUCTBHSI HA JKUBBIE OPraHU3MBl ONPEIEIEHHBIX OPraHUYECKHX BEILIECTB, MOHUMAs CMBICI
nokazarens [1IK, mosicHsITh Ha mpuMepax crocoObl YMEHBIICHHS ¥ IPEAOTBPAIICHUS HX BPEIHOTO BO3ICHCTBHS
Ha OpPTaHU3M YEJIOBEKa;

11 0OYYAIOMIMXCSl C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/I0POBBSI: YMEHHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX
JOCTYIHBIX METO/IaX MO3HAHUS BELECTB U XUMUYECKUX SIBJICHU;

IUI  CHENbIX W CIHAa0OBUISIIMX OOYYAIOUIMXCS: YMEHHE HCIIOJIb30BaTh pPElbe(PHO-TOUCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux GopMyIL.

11 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHMUecKasi XUMHs OTPaXKaroT:
c(hOPMHUPOBAHHOCTh TPEACTABICHUI: O XMMHUYECKOW COCTaBIISAIOIICH €CTeCTBEHHO-HAYYHOM KApTHUHBI MHpA,
pOJAM XMMHUHU B TIO3HAHUM SBJICHUH NPHUPOIbI, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYPbI JHYHOCTH, €€
(YHKIIMOHAJIBHOW TpPaMOTHOCTH, HEOOXOIMMOHN Uil pelleHMs] NPAaKTHUUECKUX 3aad U SKOJIOTMUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIJICHHE CHCTEMOM XMMMUYECKHUX 3HAHMUH, KOTOpas BKJIKOYAET: OCHOBOIOJATaloUIMe MOHSTHUS (XUMUYECKHI
3IIEMEHT, aTOM, U30TOI, S-, P-, d- 3JeKTPOHHbIC OPOUTAIN aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJISIPHBIA 00BEM,
BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, CTENEHb OKHUCICHMS, XUMHUYEcKas CBS3b (KOBaJEHTHasl, HOHHas,
MeTaJuInYecKas, BOAOPOAHAs), KpUCTAIIIMUECKas pelIETKa, TUITbI XUMUUECKUX PeakIuii, pacTBOP, 3JEKTPOIIUTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOJUTHYECKAS ITHUCCOLMALNS, OKHUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh XWMHUYECKOU
peaKIMM, XUMHUYECKOE paBHOBECHE); TEOPHUM M 3aKOHBI (TEOpPHUsS AJIEKTPOJIUTUYECKOM TUCCOIMALINY,
nepuonnueckuil 3akoH J[. M. MeHnneneeBa, 3aKOH COXpaHEHUS MacChl BEIIECTB, 3aKOH COXpPAHEHUS U
NpEeBpallleHHs] PHEPrUU TPU XUMHUYECKHX pPEaKLHUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN SI3bIK XHMMHU,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHMMAaHHUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX
SABIICHUH, (DaKTOIOTMUECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, MOJTYYEHHH U OE30MIaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOM J1eATEIHHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBISBIATH XapaKTE€pHbIE MPU3HAKU IOHATUHN, yCTaHABIMBAaThb UX B3aUMOCBS3b,
HCIIOJIB30BAaTh COOTBETCTBYIOIIUE TIOHATHUS IIPU ONMCAHUHA HEOPTaHUUYECKUX BEIIECTB U UX NPEBPALLECHUN;
c(OPMHPOBAHHOCTh YMEHHUI MCIOIB30BaTh XMMHUYECKYIO CUMBOJHKY JUIS COCTaBJIeHUS (OPMYJ BELIECTB U
YpaBHEHUH XUMHUYECKUX peakuui, cuctemarnueckyto HomeHkiarypy (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX HEOPraHMUYECKUX BELECTB (yrapHbIi ra3, yrJIEKUCIbIM ra3, aMMHaK, raléHasl U3BECThb, HErameéHas
U3BECTh, MUTHEBAsI COJIA, IUPUT U JIpyTHUe);

c(OPMHPOBAHHOCT YMEHHMH OIPEIENATh BAJCHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJIEMEHTOB B
COCAMHEHUSX pa3IMYHOIO COCTaBa, BUJ XHWMHUYECKOH CBs3U (KOBAJEHTHAs, WOHHAs, MeTaJUIMYyecKas,
BOJOPOJHAs) B COEIMHEHUSAX, THUIl KPUCTAJUIMYECKOM PpEMETKM KOHKPETHOIO BellecTBa (aToMHad,
MOJIEKYJISIpHAs, HIOHHAs, METAININYECKas ), XapaKTep Cpe/ibl B BOAHBIX PACTBOpPaX HEOPraHMUECKUX COEAMHEHUI;



c(hOpPMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPHHAJIC)KHOCTh HEOPTAaHUYECKUX BEIIECTB MO MX COCTaBYy K
ornpeAenEéHHOMY KJIacCy/TpyIe coequHeHUH (IPOCThIe BEIIeCTBAa — METAJIbI M HEMETAJLJIbl, OKCHIbl, OCHOBAHUS,
KHCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

cOpPMUPOBAHHOCTh YMEHHUH pacKpbIBaThb CMbICH mepuogudeckoro 3akoHa [J[. M. MenneneeBa wu
JEMOHCTPHPOBATH €T0 CUCTEMATH3UPYIONTYI0, O0BICHUTEIBHYIO U TIPOTHOCTUYECKYIO (DYHKIINU;
c(OpPMUPOBAHHOCTh YMEHUHN XapaKTEpHU30BaTh INEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHX 3JIeMEHTOB 1-—4
nepuo1oB [lepruonueckoii cucteMbl XUMU4eCKUX dyieMeHTOB [1. 1. MeHeneeBa, UCIONb3Ys MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAIIN», «IHEPreTHUUECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHS CBOICTB
XMMHYECKUX 3JIEMEHTOB M UX COCIMHEHUHU MO mepuoiaM W rpynmnam llepuoandeckoi CUCTEMbl XMMUYECKUX
anemenToB 1. . Menpaeneena;

c(hOpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh (OMHCHIBATH) OOIIHME XMMHYECKHUE CBOMCTBA HEOPTaHHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE T€HETUUECKOUN CBSI3M MEXKIY HEOPraHUYECKUMU
BEILIECTBAMM C IOMOIIIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIUU IO Pa3IMYHbIM MpHU3HAKaM (YUCIYy U
COCTaBY pearupyroIix BEIIECTB, TCIIOBOMY dP(EKTy PEeaKIiK, H3MECHCHHIO CTCIICHEeH OKUCIICHHSI SJICMCHTOB,
00paTUMOCTH peaKkliy, YJacTUIO KaTallu3aTropa);

c(OPMUPOBAHHOCTh YMEHHI COCTAaBJISATH YPaBHEHHUS PEaKUUi Pa3IUYHBIX THIIOB, IMOJIHBIE M COKPAIEHHBIC
ypaBHEHUS PEeaKIil HFOHHOTO OOMEHA, YUYUTHIBAsl YCIOBHUSA, IPU KOTOPBIX ATH PEAKIIUU UAYT 10 KOHIIA;
c(OPMUPOBAHHOCTh YMCHHI NPOBOJUTH PEAKIWHU, IOATBEPKIAIONINE KAUYEeCTBEHHBIM COCTaB Pa3IUIHBIX
HEOPraHUYECKUX BEILIECTB, PACIIO3HABATh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOpPax
HEOPraHWYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI PACKPBIBATH CYITHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLIUN MTOCPEICTBOM
COCTABJICHHS DJIEKTPOHHOTO OaJlaHCa dTUX PEAKIU;

c(OpPMUPOBAHHOCTH YMEHU OOBSICHITH 3aBUCUMOCTb CKOPOCTH XUMUYECKOM pEeaKIIUU OT Pa3IMYHBIX (PaKTOPOB;
XapakTep CMEIICHUS XUMHYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JeHcTBUS (mpuHuun Jle
[Iarense);

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh XUMUUYECKUE MPOIIECCHI, JISKAIMEe B OCHOBE MPOMBIIUICHHOTO
MOJIyUYEHHUsI CEpHOM KHCIOTHI, aMMHaKa, a Takke Cc(hOpMHPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX
MIPUHITUIIAX ¥ DKOJIOTHYECKUX MPoOIeMax XMMHUYECKOTO POU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUH MPOBOIUTH BEIYUCICHUS C UCTIONB30BAHUEM TIOHATHS «MAacCOBasi A0S BEIIECTBA B
pacTBope», OOBEMHBIX OTHOIIEHUN Ta30B MPU XUMHUYECKUX PEAKIIUSIX, MACCHI BEMIECTBA MM 00BbEMA Ta30B 1O
M3BECTHOMY KOJIMUECTBY BEIIECTBA, MAacce WM OO0BEMY OJHOTO M3 YYACTBYIOUIMX B pPEaKIMH BEIIECTB,
TETI0OBOTO d(PeKTa peakiry Ha OCHOBE 3aKOHOB COXPAHEHHUSI MacChl BEIECTB, MPEBPAICHUS U COXPAHCHUS
SHEPTUH;

c(hOpPMUPOBAHHOCTh YMEHHUM COONIOJATh TpaBUJia TOJIB30BAHUS XWMHUYECKOW IMOCYIONW W JabopaTOPHBIM
o0opynoBaHUEM, a Tak)Ke IMpaBuUia OOpalIeHHs C BEUIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMHU TIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJIHATH XUMHUECKHUN SKCIIEPUMEHT (pa3lioKeHHEe MEpOoKCcHUIa
BOJIOPO/Ia B IPUCYTCTBUU KAaTAJIU3aTOPA, OMPEJAEICHNE CPEABI PACTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATHLHOTO
WHJMKATOpa, BIMSHUE PAa3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON peakIuy, peakllud MOHHOTO0 OOMeHa,
KaueCTBCHHBIC PEaKIMW Ha Cyiabdar-, KapOOHAT- M XJIOPUA-aHHOHBI, HAa KAaTHOH aMMOHUS, pEUIeHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TemMaM «MeTamisl» U «HemeTamib») B COOTBETCTBUU C MPaBUIAMH TEXHUKH
0€e30MacHOCTH Mpu 00pallleHuu ¢ BELIECTBAMH M JIaOOpaTOPHBIM 00OPYJOBaHHEM, MPEACTABIATh PE3YIbTaTh
XUMHUYECKOTO JKCIEpUMEHTa B ¢GopMe 3aluCH YpaBHEHHH COOTBETCTBYIOUIMX peakiuil u (HopMynupoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHATM3UPOBATH XUMUYECKYIO HHPOPMAITUIO, TIOTYyIaeMyI0 U3 pa3HbBIX
HMCTOYHHUKOB (Cpe/ICTBa MacCOBOM KOMMYHUKAIUHU, THTEpHET U Ipyrux);

c(hOpPMUPOBAHHOCTh YMEHMI COOJIONATh MpaBUiIa IKOJIOTUYECKH IeJIecCO00pa3HOTO TMOBEACHHUS B OBITY U
TPYZIOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 37J0POBbS U OKPYXKAIOIIEH MPUPOJHOM Cpelbl, 0CO3HABAThH
OMAacCHOCTb BO3JICUCTBHS HA >KUBBIE OPTaHU3MBbI ONPEAENEHHBIX BELIECTB, MOHKUMAs cMbici mokazarens [1JIK,
MOSICHATH HA MPUMEPAX CIOCOObI YMEHBUICHHS W MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS HAa OPraHU3M
YEJI0BEKA;

U 00y4aronuXxcs ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB U XUMUYECKUX SIBICHUM;



11 CICHIBIX U CHaGOBI/IHHH_II/IX 06yan01uch;1: YMCHHUEC HCIIOJIb30BATH peﬂbe(l)HO-TO‘-Ie‘-IHYIO CUCTCMY
o6o3nauennii JI. bpaitnst nist 3anucu XxumMuaeckux (Gpopmyi.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

Ne i/

HaumenoBanue pa3aesioB U TEM IPOrpamMmabl

KoauuecTBO 4acoB

DJIeKTpOHHbIe (HH(pPOBHIE)

Bcero KoHTpoJibHbIE IIpakTuyeckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI

Paszpnen 1. Teopernueckue 0CHOBBI OpraHUYECKON XUMHUHU

11 [Ipenmer oprannueckoit xumuu. Teopus ctpoenus | 3 Psm, bubnamnorexa LHOK
opraHnyeckux coequuennit A. M. byriepona

Wroro mo pazneny 3

Paznien 2. YraneBonopo bl

2.1 [IpenenbHble yrIeBoJOPOIbl — AJKaHBI 2 Pom1, bubanoreka [JOK

2.2 HenpenenpHbie YTJIEBOJOPOAbL: aJKeHbl, | 6 1 P, bu6nuoreka [IOK
QJIKQ/IUCHBI, aJIKUHBI

2.3 Apomaruueckue  yrieBojgopoasl  I[lpupoxassie | 4 1 Pam1, bubanoreka [IOK
VCTOYHUKHU YTJIEBOJOPOJIOB M HX NepepaboTka

Uroro no pazgeny 12

Paznen 3. Kucnopoaconepskainiye opraHu4ecKie CoeIMHeHus

3.1 Cnuptsl. OeHon 3 Pom1, bubnnoreka [JOK

3.2 Anpaeruabl. KapOonoBbie KucinoTsl. CroxHble | 7 1 Poam1, buonuoreka [IOK
a¢upsl

3.3 Vraepoasl 3 Pam1, buonuoreka [IOK

Hroro no paszneny 13

Pazyen 4. A3zoTcojepxaiiye opraHmuecKue COeTUHEHNS. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

4.1 AMUHBI. AMWHOKHCIOTHI. benku. | 3 Pam1, buonuoreka [IOK
BBICOKOMOJIEK YIS PHBIE COCTMHECHIS

Wtoro no pazneny 3

Paznen 5. O606menue. PesepBHble ypoku

5.1 I"ooBast KOHTpOJIbHAs paboTa 1 1 Psm, bubanoreka [JOK

5.2 PesepBubii  ypok. OO06oOmenune 3HaHWi 00 | 1
yTIIEBOJIOPOIAX.

5.3 PesepBHbiii  ypok. OO6o00menne 3HaHuid 00 | 1
KHCIIOPOJIO-H-a30TOCOACPKAIMUX ~ OPTaHHUSCKUX
COCTMHEHUSIX

Hroro 1o pasneny 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | 2




11 KUIIACC

Ne n/m HaumeHoBaHue pa3/ie/ioB U TeM NPOrPAMMBbI Koan4yecTBO 4acoB DyiekTpoHHbIE (UMPPOBHIE)
Bcero KonTpoJibHbIE [IpakTrueckue o0pa3oBaTe/ibHbIE PeCypChl
paboThl paboThl
Paznen 1. TeopeTnueckue OCHOBbI XUMHUH
11 Crpoenne artomoB. Ilepuoamyeckuii 3akoH U | 3 Pom1, bubnuoreka LIOK
[Tepuonnueckas cucreMa XHUMHUYECKHX 3JIEMEHTOB
. 1. MennieneeBa
1.2 Crtpoenue BemniecTBa. MHOrooOpasue BeIIecTB 4 P11, bubnunoreka [IOK
1.3 XHUMHYECKUE PEAKITUN 6 1 1 Pomi, bubnmoreka [JOK
Wroro mo pazneny 13
Paznien 2. Heoprannueckasi Xumus
2.1 Meraiibl 6 1 Pom1, bubanoreka [JOK
2.2 Hemeramisr 9 1 1 Pam1, bubnmumoreka [IOK
2.3 CBsi3b HEOPraHUYECKUX U OPTAaHMYECKUX BEIIECTB | 2 Pom, bubnnorexka [JOK
Hroro no paszneny 17
Paznen 3. Xumus u »KA3Hb
3.1 | Xumus 1 Ku3HB 4 | | Pomr, Bu6mmoreka [TOK
Wtoro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 3 \




ITHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Ne Tema ypoka KosaunuyecTBo Oobopynosanue [HO
n/n 4acoB «Touxka pocra»
Bcero
1 ITpenmer oprann4eckoil Xumuu, €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE 1
2 Teopus cTpoeHus: opraHnueckux coequnenud A. M. byTiiepoBa, €€ OCHOBHbIE 1
H1OJIOKEHMSI
3 [IpencraBnenue o knaccuukanuy opraHMuecKuX BemecTB. Homenknatypa 1
(cuctemaruyeckas) M TPUBHAJIbHbBIC HA3BAHUSI OPraHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI PsI/T 1
5 MertaH M 3TaH — NpOCTeHIIne NPeCTaBUTENH AJKAaHOB 1
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1
7 OTUIEH U NPONUIEH — NPOCTEHIINE IPEICTaBUTENIN AJIKEHOB 1
8 ITpakTuyeckas pabora Ne 1. «[losyueHue 3TUIICHA U U3yYEHUE €r0 CBOMCTBY» 1
9 Ankanuensl. Byranuen-1,3 u metminOyranuen-1,3. [lonydeHue CHHTETUYECKOTO 1
KayuyKa U Pe3HHbI
10 | AnKHHBI: cOCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHUECKUH psifl. ALleTUIICH 1
— NPOCTEUIINN NPEACTaBUTEINb AIKUHOB
11 | Beluncnenus 1o ypaBHEHHIO XUMHUYECKON pEeaKIMU 1
12 | Apensl: 6eH3011 U TONTyos1. TOKCHYHOCTH apEeHOB 1 Temmneparypa KUIEHUsI OPTaHUYECKUX KUIKOCTEH.
Hoyt6yk ¢ mporpammoit «Hayna6», nugposbie
JATYUKU
13 | I'eHeTnyeckas CBs3b YIIIEBOAOPOAOB, IPUHAUIEKAIIUX K PA3JIMYHBIM KJIacCaM 1
14 | [IpupoaHble HICTOYHUKH YTIIE€BOAOPOIOB: IPUPOIHBIN T'a3 U MOMYTHBIE 1 [TnotHoCTH TBEpAoro Tena. HoyrOyk ¢ mporpammoit
He(TsHbIE ra3pl, HePTh U NPOIYKTHI €€ nepepaboTKu «HaynaO», nudpoBble 1aTYUKH
15 | [IpupoaHble HICTOYHHUKH YTII€BOJAOPOIOB: IPUPOAHBIN T'a3 U MOMYTHBIE 1
He(TsHbIE ra3pl, HePTh U MPOIYKTHI €€ nepepaboTKu
16 | KoHTpoapHas paboTa 1o pa3aeny «YTIeBOI0POIb 1
17 | IlpenenbHble OTHOATOMHBIE CIUPTHI: METAHOJI U 3TaHOJ. BoopoiHas cBsi3b 1
18 | MHOroaTOMHBIEC CITUPTHI: ATHIICHTIIUKOJIb U TIUICPUH 1 [TnotHOCTB *)UaKOcTH. HOyTOYK C mporpamMmoit
«HaynaOy», nudpoBble 1aTUUKH
19 | denon: cTpoeHNE MOJIEKYJITBI, PU3NIECKHE M XUMHUYECKHE CBOMCTBA, 1
IIPUMEHEHNE
20 | Anpaeruapl: popMabAETHI U aleTanbaerua. AlIETOH 1
21 | OgHOOCHOBHBIC TIPEICIbHBIC KAPOOHOBBIC KHCIIOThI: MypaBbUHAS  YKCYCHAs 1
22 | Ilpaktuueckas pabora Ne 2. «CBOMCTBA pacTBOpa YKCYCHOM KHCIOTBD) 1




23 | CreapuHOBasi ¥ OJICMHOBAS KUCIIOTHI, KaK MPEACTaBUTENH BBICIINX KAPOOHOBBIX 1 MHoroocHoBHbIE KHCTOTEL. HOoyTOyK ¢
KHUCJIOT nporpammoii «Haymnaby, mudpoBsie 1aTdyuku
24 Mpbu1a KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, MX MOIOIIEE JCHCTBHE 1
25 | CrnoxHble 23Ul KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. [ HIPOIN3 CIIOKHBIX 1
3¢upoB
26 | XXupsl: runponus, npuMeHeHne, OMOJIOTHYECKas POJIb JKUPOB 1
27 | YrneBojsl: cocTaB, kiaccudukanus. Baxxueilmume npectaBuTeNu: ritoKo3a, 1
¢bpykTO3a, caxaposa
28 | Kpaxman u 1memios103a Kak IpUpOAHBIC TTOJIMMEPHI 1
29 | AMHHBI: METHJIaMUH U aHWJIUH. AMHUHOKHUCIIOTHI KaK aM(oTepHbIe 1
OpraHMYeCcKHe COeTUHEHMs, UX Ouonornueckoe 3Hauenue. [lentusl
30 | benku Kak MpUpPOIHBIC BEICOKOMOJICKYJISIPHBIE COCTMHEHHS 1
31 | OcHOBHBIE OHATHS XMMHH BRICOKOMOJIEKYIISIPHBIX coeMHEeHU OCHOBHBIE 1
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX coenHeHui. [lnacTmaccesl, Kayuykw,
BOJIOKHA
32 | 'omoBast KOHTpOJIBHAS paboTa 1
33 | PesepHblii ypok. O000mIeHNE 3HAHMI 00 YTIIEBOIOPOAAX. 1
34 PesepBHblit ypok. O600611eHHEe 3HAHUN 00 KHUCTIOPOI0- U @30TOCOIePKAIIUX 1
OPTaHUYECKUX COCTMHEHUSIX
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
11 KJIACC
Neo Tema ypoka KonnuecrBo Oo6opynoBanne 11O
n/n 4acoB «Touxka pocra»
Bcero
1 XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs! KOH(UTYpaIUsi aTOMOB 1
2 [Tepnonnueckuit 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1. 1
N. MenpneneeBa, UX CBsI3b ¢ COBPEMEHHOM TEOPUEN CTPOCHHUS ATOMOB
3 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB U HX 1
COEMHEHUI1 110 IrpyIIaM U neproaaM. 3HaueHUe MePUOANYECKOro 3aK0Ha U
CUCTEMBI XUMHUYECKUX 31emMeHToB J[.M1. MeHeneeBa B pa3BUTHN HAYKH
4 Crpoenue BeliecTBa. XMMHUUECKasi CBsI3b, €€ BUbI; MEXaHU3MBbI 00pa30BaHUs 1
KOBAJICHTHOM CBsI3U. BogopoHas cBsi3b
5) BanenTtHocTh. DnekTpoorpunareabHocTs. CreneHs okuciaeHus. Bemecrsa 1

MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS




HOHHTI/IG (0] ,Z[I/ICHCpCHLIX CUCTCMax. I/ICTI/IHHBIG 1 KOJIDIOUJAHBIC paCTBOpBI.
MaccoBast J10Jis BeIeCTBa B paCTBOPE

7 Krnaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COeIMHEHUI.
['eneTnyeckast CBsSI3b HEOPraHUYECKHUX BEILIECTB, PA3TUYHBIX KJIACCOB

8 Knaccudukanus XuMruaeckux peakiyii B HEOPraHUIECKON M OPraHNIeCKOM IMuaponus coneii. HoyrOyk ¢ mporpammoit
XUMUU. 3aKOH COXPAHEHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUS U «Hayma6», nudpoBbie TaTINKN
MIPEBPAIICHUS YHEPTUU TPU XUMHUYECKUX PEAKIMIX

9 Ckopoctb peakiun. OOpaTuMble peakiiuu. XUMHYECKOE PaBHOBECHE 3aBUCHUMOCTh CKOPOCTH PA3JIOKEHUSI OKPAILICHHOTO

BElIeCTBa OT KOHIIEHTpaIK peareHToB. HoyrOyk ¢
nporpammoii «Haymna6y, udpoBbie TaTYnKu

10 | [Ipaktuueckas padora Ne 1. «BiaussHue pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11 | Dnekrponutnueckas nuccouuanus. [lonsrtue o BogopoaHom nokasarene (pH) DJEKTPOIUTHI U HENEKTpouThl. HoyTOyk ¢
pactBopa. Peakiiuu noHHoro oomena. ['uipoian3 opraHuyecKux u nporpammoii «Hayma6», mudpoBbie TaTINKN
HEOPraHUYECKHX BEILECTB

12 | OkHuCIUTEIBHO-BOCCTAHOBUTEIbHBIC peakiiuu. [ToHsTHE 00 3IeKTpoIH3e Bmusnue pH Ha X011 OKHCIUTENBHO-
pacIiaBoB U paCTBOPOB COJIEH BOCCTaHOBUTENbHBIX peakiuii. HoyTOyk ¢

nporpamMmoii «Hayma6y, mudpoBbIe TaTIUKU

13 | KonTponsHas pabora no pazaeny «TeopeTnyeckue OCHOBBI XMMHI)

14 | Merannsl, ux nonoxenue B [leproandeckoit cucreMe XMMHYECKHUX dJIEMEHTOB
J1. . MenneneeBa u 0cOOEHHOCTH CTpoeHHs aToMoB. O01mue dpusnueckue
CBOMCTBA METAJIJIOB

15 | CnyiaBbl MeTasuioB. DNEKTPOXUMHUECKUN Psii HAPSDKEHUH METaJIOB

16 XUMUYeCKHEe CBOMCTBA BAKHEHIIINX METAJNIOB (HATPHil, Kaluii, KalbIIHA,

Mar"ui, aJlFlOMUHUI) U UX COEIMHEHUN

17 XHUMUYECKUE CBOWCTBA XPOMa, MEAU U UX COEIUHEHUIN

18 XUMUYECKHE CBOMCTBA IUHKA, JKeJle3a U MX COCTMHCHUM

19 | [Ipaktudeckas padora Ne 2. "PenieHue sKCriepUMEHTaIbHBIX 33/1a4 0 TEME
«MeTtamib»"

20 | Hemeramnsl, ux monoxenue B [leprogudeckoil CUCTEME XUMUIECKHIX
anemenToB J[. . MenzeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB

21 dusnyueckre CBOMCTBA HEMETAILTOB. AJUIOTPOIHSI HEMETAIIIIOB (Ha MpUMepe
KHCIIOpoJia, cephl, (hocdopa u yrieposa)

22 XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX COCTMHCHHI

23 | XuMmHuecKkue CBOMCTBa a30Ta, pochopa U uX coeTnHEeHUN OcHoBHbIe cBOlicTBa amMuaka. HoytOyk ¢

nporpammoii «Haymnaby, mudpossie naTauku

24 | XuMHuecKe CBOMCTBA yriiepoaa, KpeMHUsS M UX COCTUHEHUN

25 [IpuMeHeHne BaXKHEHIINX HEMETAJUIOB U UX COCTMHCHUM




26 | OGoOmeHne u cucTemMaTu3alys 3HaHui o Teme «Hemeramby. Beraucnenus 1
110 YPaBHEHHUSIM XMMUYECKHUX PEAKIIH U TEPMOXHUMUYECCKHE PACUETHI

27 | Ilpaktuueckas pabota Ne 3. «Pemenne sKCIepuMEeHTAIBHBIX 33124 110 TEME 1
"Hemerasst"»

28 | KontposbHas pabora o temam «Metaisi» u «HemeTtamb 1

29 | Heopranuieckuie v OpraHMYeCKHe KUCIOThl. HeopraHuieckue u OpraHnuecKue 1
OCHOBAHUs

30 | AMmdorepHbIe HEOPraHUYECKUE U OpTaHUYECKHE COeIMHEHUs. | eHeTnIeckas 1
CBSI3b HEOPraHMYECKUX U OPTaHMYECKUX BEIICCTB

31 Ponb xumun B 00ecrieueHuM KOJIOTUIECKON, JHEPTETUYESCKOM U TUIIIEBON 1
0€301aCHOCTH, Pa3BUTUU METUIHBI

32 | IlpeacraBnenust 00 OOIMIMX HAYYHBIX MPUHITUTIAX TPOMBIIIJICHHOTO TTOJTY4SHUS 1
BaXHCUIIIMX BEIECTB

33 | YenoBek B MHpE BEUIECTB U MaTEPHAIOB. XHMHUS U 30POBBE YEIOBEKA 1

34 | ItoroBoe MoBTOpEHUE. 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




Yder paGoueii nporpaMmMbl BOCIIUTAHUS

C yyerom pabouerri mnporpammbl BocnuTanuss MAOQOY «COHINely» (Momyns «lIIKOIBHBIN  ypOK»)
BOCIIMTATEIbHBINA OTEHLIUAN YPOKA PEATTU3YETCSI UEPE3:

YCTaHOBJICHHE [OBEPUTENIbHBIX OTHOUICHHM MEXKIy YYHUTEJIeM M €ero Yy4eHUKaMHu, CIIOCOOCTBYIOIIMX
MO3UTUBHOMY BOCIPHUATHIO yYallUMHUCS TpeOOBaHUI M MPOCHO YyYHTENsl, MPUBJICYCHUIO MX BHHUMAHUS K
oOcykaaeMoi Ha ypoke HHPOpMAaIlNK, aKTUBU3AIMH UX I03HABATEILHON JEesITebHOCTH;

noOyK/IeHNE IIKOJIBHUKOB COONIOJAaTh HAa YpPOKE OOMICTIPHHATHIE HOPMBI MOBEIEHUS, MpaBHia OOIIEHHUS CO
cTapmiuMH  (yYUTENAMH) M CBEPCTHUKAMHU (UIKOJIbHUKAMM), TMPUHIUIB y4eOHOHW AUCHUIUIMHBI U
caMOOpraHu3aluy;

MpHUBJICYCHNE BHUMAaHUS IIKOJIHHUKOB K IEHHOCTHOMY acCIEeKTy M3y4aeMbIX Ha ypoKax SIBJICHHI, OpraHu3alus
uX paboTHI C MOIy4aeMOW Ha YpOKE COIMAIbHO 3HAYMMOW MH(pOpMaLKell — HHUIMUPOBAaHHUE ee 00CYKACHUS,
BBICKA3bIBAaHUS yYAIIUMUCS CBOETO MHEHHSI 110 €€ IOBO/1Y, BBIPAOOTKH CBOETO K HEW OTHOIICHHUS,
HCI0JIb30BaHUE BOCIIUTATENbHBIX BO3MOYKHOCTEN COIEP KaHUs yUEOHOT 0 IIPEAMETA YEPE3 JEMOHCTPALIMIO JETIM
MIPUMEPOB OTBETCTBEHHOI'O, I'Pa)/JIaHCKOIO IMOBEACHUS, MPOSBICHUS 4YEJIOBEKOIIO0Us U 100pOocepreyHOCTH,
gyepe3 Moadop COOTBETCTBYIOIIMX TEKCTOB JJISi YTCHHWS, 3a/4ad I pPEIICHUs, MPOOJEMHBIX CHTyalud JUIs
oOCyXKIeHHs B KJ1acce;

[IPUMEHEHHUE Ha YPOKE MHTEPAKTUBHBIX (OpM pabOThl yyalUMXCs: UHTEIEKTYalIbHBIX UTP, CTUMYJIMPYIOIIUX
MO3HABATENbHYI0 MOTHBAIUIO IMKOJBHUKOB;, AMIAKTUYECKOTO Tearpa, IJie IMOJYYCHHbIE Ha ypOKE 3HAHUSA
OOBITPBHIBAIOTCS B T€ATPAIBHBIX IOCTAHOBKAX; TUCKYCCUH, KOTOPBIE JAIOT yYalluMCs BO3MOXKHOCTh IPHOOpECTH
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JUAJIOTa; TPYIIOBOM padOThI MM pabOTHI B Mapax, KOTOPbIE y4aT MIKOJIbHUKOB
KOMaHJHOU padoTe U B3aUMOAEUCTBUIO C IPYTUMHU JETHMU;

BKJIIOUEHHE B YPOK HTPOBBIX HPOLEAYpP, KOTOpPbIe MOMOTalOT MOAJEPKaTh MOTHUBALIUIO JETEH K IMOJY4YECHHUIO
3HAHWUW, HAJTAKMBAHUIO MO3UTHUBHBIX MEXKJIMYHOCTHBIX OTHOILIEHHWH B Kjacce, IOMOTalT YCTAaHOBJICHHIO
no0poxenaTenbHON aTMoc(hepsl BO BpeMs YpoKa;

opranuszanus medcTBa MOTHUBHPOBAaHHBIX M OPYAMPOBAHHBIX YYallUXCS HAJX UX HEYCIEBAIOIIKUMU
OJTHOKJIACCHUKAMH, JAIOIIET0 MKOJbHUKAaM COLUATbHO 3HAYUMBbIN OMBIT COTPYAHIUYECTBA ¥ B3aUMHON TTOMOIIIH;
WHULUMUPOBAHUE U TOJAEPKKA HCCIIEOBATEIbCKON AESITEIbHOCTH UIKOJBHUKOB B paMKax peaau3alud UMU
WHIUBUAYAIBHBIX W TPYIIOBBIX HCCIEIOBATENbCKUX IPOEKTOB, YTO JacT IIKOJbHUKAM BO3MOXKHOCTb
MPUOOPECTH HABBIK CAaMOCTOSITEJIBHOTO PEIIEHUS TEOPEeTHYECKOM MpoOJIeMbl, HAaBBIK TE€HEPUPOBAHUS U
oopmieHnss COOCTBEHHBIX HJI€H, HaBBIK YBaXXUTEIbHOI'O OTHOLICHUS K YY)XUM HAEIM, O(QOpPMICHHBIM B
paboTax Ipyrux uccienoBaTesiell, HaBbIK MyOJIMYHOTO BBICTYIUICHUS Mepe ayAUTOPUEH, apryMEeHTHPOBAHUS U
OTCTauBaHUsS CBOEH TOUKH 3PEHUS.

Beibop Tex wim uHBIX (HOpM U CHOCOOOB BOCHMUTATEIHHON pabOThl HA YpOKE YUYUTEIh OIpeaesseT
CaMOCTOSITEIILHO B COOTBETCTBHH C LIEJIIMU U 3a7jauaMU ypoOKa.



