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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit deaeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanibHON 00pa3oBaTENIbHONW MPOTPAaMMbI  CpeAHEro o001ero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DeaepallbHOM  TOCYJapCTBEHHOM
obpazoBatenpHoM cranHgapre COO, c¢ yuérom KoHuenmuu mpenogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTelIbHbIX Opranuzanusx Poccuiickoi
denepauuy, peamu3yIOMUX OCHOBHBIE O00pa30BaTENIbHbIE MPOrpPaMMBbI, H
OCHOBHBIX TnONOXKeHHW «CTparerum pasBUTHS BoOcHUTaHuA B Poccuiickoit
Oepnepanuu Ha nepuos a0 2025 rona» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOA0OB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K ONpPENEICHUIO
oO1ielt crpaTteruy 00y4ueHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMHU
yueOHoro npeamera «Xumus» i 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanpHbie TosioxkeHuss GI'OC COO o B3auMoOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMsl, PE3yJbTaTOB OOydYeHHS W TPeOOBAHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpasoBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3alMK, SBISETCA HEOTHEMJIEMOM YacThl0 HX
oOpa3zoBaHHOCTH. OHO CHYKAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIBTYPhI
YelloBeKa, a TakKe 3SKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
3M0POBbI0 M TPUPOAHOW cpene. Peanusyercss xXuMuyeckoe o00Opa3zoBaHUE
oOyyJaromumxcsi Ha YPOBHE CpeHEero 00IIero 00pa3oBaHUs CPEACTBAMH yYEOHOTO
npeaMera «XHUMHS», COJIEpKAHHE M TOCTPOCHHE KOTOPOro OIpEJESCHbl B
nporpaMme 10 XUMHU € Y4ETOM CHenuuPuKkd HayKd XUMUHW, €€ 3HAYCHUS B
MO3HAHWU TIPUPOJLI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1eaed MW MPUHLUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopaszoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUJIM3AIMK, B CO3/IaHUU HOBOM 0a3bl MaTepHATbHON KyJIbTYPBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIHLHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME IEJIOCTHOIO MPEJICTABIEHUS 00 OKPY>KAIOIIEM MUPE KaK O €IMHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POPMUPYETCS B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMCHEHHUS.



TecHO B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMM HAayKaMH, XHUMHs cTaja
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJbTYphl, HEOOXOIUMBIM YCIOBUEM YCHEIIHOTO
TpyJla W KM3HU KaxJI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaBjJieHa Ha pEUICHUE
rJI00AIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
W3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyuaromuxcs, HEOOXOOUMYI0 MM Uil  BBIPAaOOTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUUYMa, MPOJOHKCHHUS
00pa30BaHus B pa3JIMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMSI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTAaHUYECKOM XUMUHU (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUHU) U
OpraHn4YecKor XumMuu. @OpMHUPOBAHUE AAHHOM CUCTEMBI 3HAHUU IPU WU3YUYCHHUU
npeaMera 00ecrnedyrBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpyktypa comepkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMHUs» cpopMupoBaHa B MporpamMme MO XMMHH HAa OCHOBE
CUCTEMHOIO TOJXOJa K U3yYeHHI0 ydeOHOro marepuaja U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HAa  ONPENCIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpraHM4EeCKOM XHMMHHM BEIIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KIIACCHYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUW, a TakK€ Ha YPOBHE CTEPEOXMMHYECKUX M  BJIECKTPOHHBIX
OpeJICTaBICHU O CTpoeHHu BemlecTB. CBeaeHHs 00 H3y4yaeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YTJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHuyeckod XUMHM IIOJyYarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHbIC
MPEICTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKLUU.

[Ton HOBBIM yriaoM 3peHHs B mpeamere «XuUMHUsS» 0a30BOro ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUYECKU Marepuan H (PaKTOJOrMYEeCKHUE CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYaromuMcsl MPEJOCTABISIETCS BO3MOYKHOCTh OCO3HATh 3HAYEHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIIUH,



rIyoXke TMOHATh MCTOPUYECKOE W3MEHeHHE (QYHKIUI STOro 3akoHa — OT
o0o0mIaroIiei 10 00BACHAIOMEH U MPOTHOZUPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBax W INPUMEHEHHH, d TAKKE O XUMUYECKHUX PEAKLUMIX, UX CYLIHOCTH H
3aKOHOMEPHOCTSAX IIpoTeKaHus nonosiHAgercss B Kypcax 10 m 11 kiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTUYECKUA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT MOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTMMHU HayKaMM, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESTEIIbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBaXEHHUS K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBAaTHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
IPUMEHATh €€ U1 IIONOJHEHHs 3HAaHUM, pELIEHUS WHTEUIEKTYaJIbHbIX U
HKCIEPUMEHTAIbHBIX UCCIIEI0BATENbCKUX 3a7a4. B 1enom coaepkanue ydyeOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS OpPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YaOMIMXCd MHPOBO33PEHYECKOM OCHOBBI IS OHUMAHHUS
bunocockux uAEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPraHUYECKOro M
OpPraHUYECKOr0 MHpa, OOYCIIOBIEHHOCTh CBOMCTB BELIECTB WX COCTaBOM M
CTPOEHUEM, IIO3HABAEMOCTb MPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA H
pEelIeHUs] MPOTHUBOPEYMI MEXIQy HOBBIMH (DaKTaMM U TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMMHUHU B PEUICHUU 3KOJOTUUYECKHUX Mpoldiem, a
Takke MpodJieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B rmmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
oOy4Jaronmxcss MPHUHATbIE NPOrPaMMOM IO XUMHUHU TMOAXOAbl K ONPEIEICHUIO
CONEp)KaHUSI M TOCTPOEHUs TpeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEpPCAJbHBIX Yy4YeOHBIX JACHCTBMI, UMeEIOMMX 0a30Boe 3HAUYCHHE IJIs
pa3IMyYHBIX BHJIOB JESATENIBHOCTH: pEUIeHHs MpoOsieM, NOHCKa, aHalu3a Hu
00paboTku nHpOpMaIK, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa MPAKTUYECKON
U HCCIENOBATENbCKON AESTENbHOCTH, 3aHUMAIOIIECH Ba)XHOE MECTO B MO3HAHUU
XUMUMU.

B mnpakTuke mnpenonaBaHUs XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK ¥ Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHus, IPHU OMPEICICHUH
COJIep KaTeIbHOM XapaKTEpUCTUKH 1IeJied HM3y4YeHHUs NpelMeTa HalpaBiIeHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKON HAayKH KakK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOAMYECKOW TOYKHM 3PEHUS TAKOM NOAXOJA K ONPEACIICHUIO LEJIeH HU3y4EeHUS
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CornacHO JaHHOW TOYKE 3PEHMsS TJIaBHBIMHU LIETSIMU U3YyYEHHUS TpEeaAMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUW Kak  BakHeHIel
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIe 3aKOHBI U TEOPUU XHUMUH,
OCBOCHHE S3bIKa HAYKH, YCBOCHHME U TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYUYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETEHHS
YMEHUM OpPUEHTHUPOBATHCS B MHUpPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOMN KU3HHU;

e pa3BUTHE YMEHHUH U CIIOCOOOB JIEATEIHHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA IIeJIel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
NpErnoJAaBaHNM XUMUU B OOJbIIEd CTENeHH OTHAETCA  MPEeArnovTeHHE
IPAKTUUECKONM KOMIIOHEHTE COJEp)KaHHs OOyueHHus, OpPHUEHTUPOBAHHON Ha
HOJIFOTOBKY BBIIMYCKHUKA 00111€00pa30BaTeNIbHON OpraHu3alyy, BJaJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHHSIMH aKTUBHOTO TOJyYCHHUs 3HAHUN W MPUMEHEHHS] UX B PEAIbHOM KU3HU
JUTSL pEIICHUS TPAKTHUECKHX 3a71ad.

B cBs3u ¢ 3TUM mnpu W3ydeHMHM TMpeAMeTa «XUMHUS» JTOMHUHHUPYIOIIEe
3Ha4YeHHe MPUOOPETAIOT TaKKE LENH U 33J]a4, KaK:

amanraius o0yJarommxcsi K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYalbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUYECTBY, CAMOCTOSITEIFHOMY MPHHITHIO TPaAaMOTHBIX
pEIICHUI B KOHKPETHBIX KU3HEHHBIX CUTYAIUsX, CBI3AHHBIX C BEIIECTBAMU M HX
IPUMEHEHHUEM;

dbopMupoBaHre y OOYy4YalOUIMXCS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jINYHBIX BHIOB
NeATEeTLHOCTH: PEIIeHHs MpoOJieM, MoucKa, aHajau3a U 00paboTKku MHGOpPMAIIHH,
HEOOXOJUMBIX Ui TPUOOPETEHUS OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUI
HKOJIOTUYECKON OE€30MacCHOCTH XapakTepa BIMSHHUS BEHIECTB M XUMHUYECKUX
MPOLIECCOB HAa OPTraHU3M Y€JIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YYarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIC
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUY I MOUCKAa U aHalu3a y4eOHOU U
HAYYHO-ITOMYJISIPHON MHPOPMAIIMK XUMUYECKOTO COJIEPIKaHNUS;

dbopMupOBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHUECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, NpH IJIAHUPOBAHUM U MPOBEACHUU XHMHYECKOTO
IKCIEPUMEHTA;

BOCHHUTAaHHE Yy OOyyaroumxcs YOSKIEHHOCTH B TI'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MTPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakXKe NPUOOPETEHUs OIbITa
UCTIONb30BAaHUSl TOJYYCHHBIX 3HAHUM /I MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yuyeObHOM mnaHe cpenHero oOmero oOpa3oBaHUs MpPeaMET «XUMUS»
0a30BOro ypoBHS BXOAMUT B COCTaB MpeaMeTHOM 00sacTi «EcTecTBeHHO-HayUYHbIE
pEeIMETHD».

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHUHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuangoB. Teopusi CTpOEHUsS OpPraHUYECKHUX
coequHennit A. M. BytnepoBa, e€ ocHOBHbIE T0J105keHUs. CTPYKTYpHbIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpeacraBnenre 0 KilacCU(pUKALMKU OpraHnyeckux BeniecTB. HoMmeHknatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEICTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAKOMJIEHHME € 00pa3suaMy OPraHUYeCKHX BEIIECTB M MarepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ] OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILEHUIO OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoast

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKM psa. MeraH U 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMCTBa
(peakuuy 3aMeIleHusT M TOPEHHs), HAXOXKJACHWE B IMPHUPOJAE, IOIyYEHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTUIEH U MPOMUIIEH —
NpOCTEUIINE TMPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuMy THAPUPOBAHUS, TaJOTCHUPOBAHUS, TUApATAllMH, OKHUCIECHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyraguen-1,3: cTpoeHue, BakHEWIINE
XUMUYECKHE CBOMCTBa (peakuus mnojaumepusanuu). [lonmydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3HUECKHUE U
XMMHUYECKHUE CBOWCTBA (pEaKLUU TUAPUPOBAHMUS, TaJOr€HUPOBAHUS, THApaTallH,
TOPEHMSI), IOTYyUEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHHe, PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJjoreHMpOBaHHUsS U HUTPOBAHUS), NTOJYYEHUE U MPUMEHEHHE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peakyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBsI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIICKAIIMH K
pa3IMYHBIM KJIacCaM.

[IpuponHble MCTOYHMKH YIIEBOAOPOAOB. IlpyupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C O0OpaslamMu IUIacTMacCc, Kay4yKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoIeIMpOBaHME  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTyYCHHE ITHUIICHA

Y U3YUYEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA MJIM MPOJIYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIA MTPOYKTOB PEAKLIUN).

Kucaopoacoaepxaiiue opranuieckue coeJuHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TAHOJ: CTPOEHHUE,
¢usznyeckne U XHMMUYECKHE CBOMCTBA (pEakIUM C aKTUBHBIMHU MeETajllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHbIe CBS3M MEXKIY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE MeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHOroaToMHble  CHOUPTBL. OTWIEHIJUKOIb W  TIIMLEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHas PeaklMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJIS.

®deHon: CTpOCHUE MOJEKYJbl, (U3MYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue GpeHomna.

Anpnerunpl U kemouvl. DOpMANBIAETHI, ALETAIBAETHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEeaKIUU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), OJyUYEeHUE U TPUMEHEHHE.

OOHOOCHOBHBIE TpefeNibHble KApOOHOBBIE KHUCIOTHL.. MypaBbUHas W
YKCYCHasl KHCJIOTBI: CTpO€HHE, (PU3MUeCKhe U XMMHUYECKHE CBOWMCTBA (CBOMCTBA,
o0mue Uil Kjacca KUCIOT, Peakiysl 3Tepu(PpHUKalnm), MOJTyYeHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAas KUCJOTHl KaK MPEICTABUTENN BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KApOOHOBBIX KHUCJIOT. ['maponu3
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



VYrneBoawl: cocTaB, Kiaccu(ukamus ~— yriieBojoB  (MOHO-, JH- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbl, (U3WYECKUEe U XHMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJIEHHE, OpOXEHME TIJIIOKO3bl), HaXOXJIECHUE B IpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas poiib. @orocuHTe3. PpyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak NpupojHbie mosuMepbl. CTpoeHue Kpaxmaia H
HEeJUTI0I03bl.  PU3NYecKue W XUMHYECKHE CBOWCTBAa Kpaxmaya (THIpOJu3,
KayeCTBEHHAsI peakLus C HOJOM).

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BELIECTB M HUX IPEBPALLCHUMN:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUYE€CTBEHHBIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE ATaHOJIa
okcuznoM Mmeau(1l)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE INIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeOpa(l) u runpoxcugom menu(Il), B3ammopeiicTBHE Kpaxmalla € HOIOM),
IPOBEICHHE MPAKTUYECKOW PabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnslie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IPOJIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO M3 UCXOJIHBIX BEIIECTB UM MPOYKTOB PEAKLIUN).

A3oTcozeprkalme OpraHu4eckue COeIMHEHHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble OopraHuyeckue coeauHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INmuuHa). bronormyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTumasl.

benku Kak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. llepBuuHas,
BTOpPHYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB:
THJIPOJIN3, IHATypalusl, KAYeCTBEHHbIE peakluy Ha OeJIKu.

OKCIEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX IPEBPALLCHUN:
HAOJI0ZICHUE U ONMKMCAHUE JTEMOHCTPAILIMOHHBIX OMBITOB: JIEHATYpalus OENIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicokoMouieKy/IsIpHbIE COeITMHEHUS]

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALUH, CPEIHSASI MOJIEKYJIsIpHas
macca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
IIOJINMEPHU3ALUS U MOJTUKOHEHC AU

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHS] BEIIECTB M HUX IPEBPAILECHHIA:
O3HAKOMJIEHUE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
KAay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuns MEeXIpPEIMETHBIX CBA3EH IPH U3YUYEHUH OPTaHUYECKON XMMHH B
10 kmacce OCYLIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOMIUX €CTECTBEHHO-
HAyYHBIX MOHATHHA, TaK U MOHSITHH, SBJISIOIIMUXCS CUCTEMHBIMHU IS OTAEIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO1ue ecTeCTBEHHO-HAayUHbIE TIOHATHUSA: SIBJICHHUE, HAYYHBIN (PaKT, TMIIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: Martepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
HPHEPreTUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BelIEeCTBa, (PU3MUECKUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUS.

buonorusi: knerka, opranu3M, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HBIE UCKOMaeMbl€, TOILUIMBO,
pECYpPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX U1 CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XumMuyeckuii snaeMeHT. AToM. SAapo aroma, H30TONbL. JIEKTPOHHAs
000J104Ka. DHEPreTUYeCKre YpPOBHH, MOAYPOBHU. ATOMHBIE OpOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpeesieHusl JIEKTPOHOB MO OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Teprnonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX SJIEMEHTOB
. . MenaeneeBa. CBsi3b MepUOIUYECKOT0 3aKoHa U [lepuoguyeckoil cucTeMbl
xuMudeckux snaeMeHToB Jl. M. MeunneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUS CBOMCTB XHMHYECKHX DJEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TPYyNIaM M IEPHOaM.
3Ha4YeHHE MMEPUOIUYECKOTO 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnne BemecTBa. XUMHYECKass CBS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W MOJSpHAsl, MOHHAs, MeTaimyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKUenTopHslil). BomopoaHas cBsA3b. BalleHTHOCTh. DNEKTPOOTPHULIATEIBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJIPHOTO UM HEMOJICKYJISIPHOTO  CTPOCHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[loHatne o aucnepcHbIX cucremax. VICTHHHBIE M KOJUIOWJIHBIE PACTBOPBI.
MaccoBast 10Ji BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COCUHEHHNN. Howmenknarypa
HEOPraHUYECKNX BeIIEeCTB. ['eHeTuueckass CBA3b HEOPraHMYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusa. Kimaccupukanmss XUMHUECKMX — peaknuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIECTB,
3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIUSX.

CKopoCTh peakuuu, e€ 3aBUCUMMOCTb OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumudyeckoe paBHoBecue. DakTopbl, BIUSAIOMIKE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipuniun Jle [larense.

DnekTpoiauTuueckas nuccounanusi. CuibHbIe U ciaadbie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAS, [IEJIOYHAS.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XxuMudeckux siaementos 1. U.
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HaONIoJACHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3yioKeHHEe MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMONIBI0O YHUBEPCAIBHOTO HWHIWKATOpA, PEaKIMH HOHHOTO OOMeEHa),
MIPOBEICHUE TIPAKTUYECKON paboThl «BnusiHue pa3nuyHbiX (GakTOPOB Ha CKOPOCTh
XAMHUYECKON pEaKIUm.

PacuérHble 3anaumn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUiA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUEThl C MCIIOIb30BAHUEM IOHSATHUSI «MAcCOBas
JTOJIS1 BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxxkenne HemeraiuioB B llepuogmueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MenneneeBa m 0COOCHHOCTH CTPOCHHUS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBAa Ba)KHEHIIMX HEMETAJIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrimepoma WU KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIMX HEMETAIIOB U KX COEUHEHHM.



Meramnel. [lonoxenne meramnoB B [leproanueckoil cucreMe XMMHUYECKUX
anemenToB [I. . MengaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JOYEK
aToMoB MeTajuioB. O0mue ¢guizndeckue coiicTBa MeTtayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAIIPSYKEHU METAIIIOB.

XHUMUYECKHE CBOMCTBA BaKHEUIMX METAJUIOB (HATPHUM, KaJui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJIE€30, MEJIb) U UX COCAUHEHUHN.

OObmue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
U3y4YeHUE KOJUICKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pElICHUE
AKCTIEPUMEHTANIBHBIX 3a/ia4, HAONIOJEHHWE W ONHUCAHUE JEMOHCTPALIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THIPOKCHA aTIOMUHUS C PacTBOpaMu
KHUCIIOT U IIeJI0YeH, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJLIOB).

Pacuérnbie 3agaun.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET PUMECH.

XuMHS U KU3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, pa3BUTUM MeAulMHBIL. [IOHSITHE O HAy4YHBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJICHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIC MaTepHasibl, KpaCKW, CTEKJIO, Kepamuka,
MaTepuabl JJsl 3JIEKTPOHUKH, HAaHOMAaTEpHUasbl, OPraHUYECKUE WU MHUHEPAJIbHbIC
yaoOpeHwusI.

XuUMHST W 30pOBbE YEJIOBEKA: MpaBUJia HKCIOIb30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeaMETHBIX CBA3€H TNpU  W3YYEHUH OOmEeH w
HEOpraHn4yeckol XxumMuu B 11 Kjacce ocylIECTBISETCS YEpe3 MCIONIb30BAHUE Kak
OOLIMX ECTECTBEHHO-HAYYHbIX TOHSATHH, Tak MW TMOHATUH, SIBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKauus, MEepUOAUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOAECIHPOBAHUE, U3MEPEHUE, SIBJICHUE.



®dusuka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEIMYMUHBI U €IUHUIIBI WX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuUHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAeMbIE, TOTLIIMBO,
pecypcBhl.

TexHoorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPTHsl, TPOU3BOJICTBO
CTPOUTENBHBIX MATEPUANIOB, CEIbCKOXO35MCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIILICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKUX IIpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAIIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTpaMM  CpellHero oOmmero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HayuyHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCUMCKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KM€ MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOYy4YalolIUMXCsl PYKOBOJCTBOBATbCS B CBOEH
JEATEIIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HaJIMYKUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTAaBUTh
e U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XHUMHS» JOCTUTalTCsS B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIBTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMAMM W TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  IpOIEccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIxcsl.

JInyHOCTHBIE pe3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[I0O3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOy4Jaronuxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM UYHUCIE B
YaCTHU:

1) rpamaaHCKOr0 BOCIIMTAHMS:

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBAKEHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JESATENBHOCTH NPH CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HAaMEpPEHUs, JIOTUKY U
apryMEHThI IPYIUX IPU aHAIN3€ Pa3IUYHbIX BUJIOB YUEOHOH IEATENbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJEIUIO
OTEYECTBEHHON XUMUH;

YBaXEHUsI K MPOIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CThb pe3yJIbTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTUKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBApPUUIEH C
NO3ULUKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJAMMOCTA OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOmoieHrs TpaBuil Oe30MmacHOro oOpalleHus C BellecTBaMU B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYAOBOM JAEATEILHOCTH;

NOHUMAaHUSl LEHHOCTH TPaBWJI HMHAWBUAYAJIBHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallMAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Y4eOHO-HCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYyrux BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIbHON HAPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUCHHUIO0 MPOodecCuid pa3IuvaHOro pojia, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONH TPacKTOPHUH
oOpa3oBaHus, Oyayiied MNpopeccuu U peanu3aluud COOCTBEHHBIX MKU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOUIEHUS K MPUPOJIe, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHMMAHUS TJIOOAJTBLHOIO XapakTepa SKOJIOTMYECKUX MPOoOJieM, BIUSHUS
PKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALIMOHATIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKPYKAIOUIEH
MPUPOHON Cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONPUSITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OIIbITa JESATEITBHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IMO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MpPaKTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoouu;

7) 1EeHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PAa3BUTHUSI HAYKH U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHus] 00 OKpYXKaloleM MHUpPE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUBUJIM3AUUN: B €€ TYMaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHOW KYyJbTYpPHI, PEIEHUU TI00aTBHBIX TTPOOIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPIreTUUECKOU, MUILEBON U
HKOJIOTHYECKON 0e30MacHOCTH, B PA3BUTUMU MEAMIIMHBI, OOECIICUCHUU YCIOBHI
YCHENIHOTO TPyAa W OKOJOTHYECKA KOMQPOPTHOM IKM3HU KXKIOTO UJIeHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MOJTydyaeMble 3HAHUA Ui aHAIU3a U OOBSICHEHHsI SBJIICHUH OKPY’KAIOIIEro MUpPa U
MPOUCXOSAIINUX B HEM NU3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYCHUS HA
OCHOBE HAyuyHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LEJbI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIIOJIBb30BaTh XWMHUYECKUE 3HAHUS IS
peleHus: mpo6sieM B PeabHBIX )KU3HEHHBIX CUTYalIUAX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATENbCKON I€ATEIbHOCTH;

TOTOBHOCTHU U  CHOCOOHOCTM K  HENpPEpHIBHOMY  OOpa3oOBaHHUIO |
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM IO XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMU;

UHTEpeca K 0OCOOCHHOCTAM TpyJAa B paziuuHbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIC Pe3yJIbTaThl OCBOCHUS YYEOHOTO TMpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111eT0 00pa30BaHUsl BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYydaIOIIMUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) O0IIeHayYHbIC TOHSATHS, OTpPakKaIOIUe
I[EJIOCTHOCTh HAYYHOW KapTHHBI MHUpa U CHEeUU(PHUKYy METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, Hay4YHbIA (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieIoBaHNe, HAOTI0IEeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

yHUBEpCaIbHbIC y4eOHbIC NEeHCTBUs (MO3HABaTEIbHbIC, KOMMYHHKATHUBHEBIE,

PETYJISITUBHBIE), o0ecreynBarome dbopmupoBaHue (yHKUMOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yYarOIINXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS W yHUBEPCAIbHBIC YUcOHBIC
JICVCTBYS B IO3HABATEILHOM U COIUAIBHON MPAKTHKE.

MertanpeaMeTHble Ppe3yiabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETYyJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU MO3HABaTeJIbHbIMH
AEHUCTBUSIMM

1) 0a3oBble JJOrHYecKmne JAecTBUSI:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyalIM3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIIBHOCTH C MOCTABICHHBIMU LICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHMU NPUEMBI JJOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aUMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHS JIJIs1 OOBSICHEHUS OTIEIBHBIX (PaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHWSI M KPUTEPUU MJI KJIACCU(PUKAIIMU BEIIECTB WU
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJIUYECKHE
(3HaKOBBIE) MOJICINIU, MPEOOPA30BHIBATH MOJICIILHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmylia, YpaBHEHHE XUMUYECKOU
peakiuy — TMPU PEIICHWH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aJ1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJbHBIE MPEJICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEeaKLunii;

dbopMyITUpOBAThH MENN U 3a/1a4W UCCIICIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 1T (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS U  MPOBEICHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3ylbTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHUA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENIOBATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISTh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aj]lad, MPUMEHEHHUIO Pa3IuYHBIX
METO/I0B TTO3HAHMSI.

3) pa6ora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPoOpManuu (HAYyYHO-
NONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsI, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHETa), aHanM3upoBaTh WUH(POPMAILMIO PA3IMYHBIX BUAOB U (HOpM
MpEeCTaBIICHUS], KPUTUYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
orbope wuHPOpMaAIMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HMH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U TPYTHE);

UCIIOJIb30BaTh HAy4yHBIH A3BIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XMMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXKIpeAMeTHble ((pu3nueckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIBL, (hOpMyIibl, a00OpeBUATYpbI, HOMEHKIATYPY;

UCTIONB30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OBJ1ajieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMOU TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAllMell Pe3yJbTaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJyYE€HHBIX CAMOCTOSITENIbHO UJIU COBMECTHO CO CBEPCTHUKAMHU IPH BBIITOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peajn3alui y4eOHOTO poeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJACOBAHHWS TO3UIIUN B
X0J1e 00CYXICHUS 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATENIbHYIO
JeSITENIbHOCTD, OMpeenss e€ Iend W 3aJadd, KOHTPOJIMPOBAaTh U TO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJJTHEHUMM YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Yy4ETOM IOJyYeHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH HAa OCHOBE CaMOaHaIn3a
Y CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHPA, POJIM XUMHHM B TO3HAHHM SIBIICHUI



OpupoAsl, B (QOPMUPOBAHMM MBINUIEHHS W  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBFHON TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIIeHHsI MPAKTUYECKUX 3a/1ad
U 9KOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/IOPOBBIO M MPHUPOJAHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHUYECKUMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyia (pa3BEpHyTas M COKpalEHHAas), MOJb, MOJIIpHas
mMacca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
panuKai, U30MepUsi, U30MEpbl, TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COCIUHEHUs, MOHOMEp, IIOIUMEpP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJIIPHBIE COEIUHEHUS); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOEHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHsI MacChl BELLECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM SA3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUSA,
JeXaluye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHYECKHX
SBJICHUM, (PAKTOJIOIMYECKUE CBEICHHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacCHOM HCITOJIb30BAaHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPU
ONMCAHNU COCTaBa, CTPOCHHUSI U PEBPALLCHUN OPTaHUYECKUX COCTUHEHU;

Cc(OPMUPOBAHHOCTh YMEHHUH HCHOJIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJIs
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl OpraHMYECKHX BEIIECTB W YypPaBHEHUH XHMUYECKHUX pEaKLuH,
W3TOTaBJIMBAaTh MOJIEIN MOJIEKYJI OPTAaHUYECKUX BELIECTB I WLIIOCTPALUU KX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHHUH YyCTaHaBIMBATh MPHUHA]JICKHOCTh HM3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCcy/Tpynne CcoequHEeHUuN (yrJIeBOJOPOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTACJIbHBIX OPraHUYECKUX BEUIECTB (ITWIECH, IMPONWIEH, AaleTHIIEH,
ATWJICHTJIMKOJb, TIULEPUH, (EHON, (popMmanblaerus, aueTaibIerui, MypaBbUHAs
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAsI KUCJI0TA, IJIF0K034,
$pyKTO3a, KpaxMaJ, LEeUII0J103a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKON CBSI3U B
OpPTraHUYECKUX COCIUHEHUAX (OJMHAPHBIE U KPATHBIE);



c(OPMHPOBAHHOCTh yMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
oprannveckux BemecTtB A. M. byTiepoBa miis 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChHI BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTepu30BaTb  COCTaB, CTPOCHHE,
bu3nueckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IMYHbIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIWIICH, AlCTUJICH,
Oyramuen-1,3, merunOyrtamueH-1,3, OeH307, METaHON], ITAHOJ, STUJICHTJIUKOJb,
TIIMLEPUH, (EHOJI, alleTalbJerul, MypaBbUHAsl M YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmasi, [eJUTI0JI03a, AMUHOYKCYCHAasl KUCIIOTa), MILTIOCTPUPOBATH TEHETUYECKYIO
CBSI3b MEXIY HUMH YpPAaBHECHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKLIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOJIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yrojib), CIOCOOBI UX TMepepaboTKU W
MPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJHOTO BEIECTBA WM MPOIYKTa
peakiuu 10 M3BECTHBIM Macce, O0BbEMY, KOJUYECTBY OJHOTO M3 HCXOAHBIX
BEII[ECTB WJIU MPOJAYKTOB PEAKIINH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIaJCTh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUS, UCIOIb3YEMbIX B XUMUHU MPU U3YUYCHUU BEILIESCTB U
XUMHUUYECKUX SIBJICHUHN (HaOJI0JeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsAX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPaBUJIA TTOJIb30BaHUS XUMUYECKOM
MOCy/I0Ol U JTa0OpaTOpHBIM O0OpPYAOBaHHMEM, a TaKXe IMpaBUiia OOpallIeHUs C
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpalieHus] OPraHUYECKUX BEIIECTB NMPU HArpEeBaHUH, TOJTyUEHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAUYE€CTBEHHBIC PEaKIUU OPraHUYECKHUX
BEIIECTB, JCHATypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC pPEAKIMU OEJIKOB) B
COOTBETCTBUHM C TMpaBWIaMU TEXHUKA OE30MacCHOCTH TMpU OOpalieHuud ¢
BEIIECTBAMU M JIaOOpPaTOPHBIM O0OpPYJIOBAaHHMEM, TWPEACTABISATH PpE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alucH YPAaBHEHHM COOTBETCTBYIOIIHUX
peaknuii 1 GOpPMyJIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATh XWMHUUYECKYIO
uHPOpMaIMIO, TONYyYaeMyl0 M3 Pa3HbIX MCTOYHHUKOB (CPEICTBAa MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOM NEATCIBHOCTH B IIEIIAX
COXpaHEHHUsI CBOETO 3JI0POBBSI W OKPY’KAIOMICH MPUPOTHON CpPElIbl, OCO3HABATh
OMACHOCTh BO3JICUCTBUSI Ha KUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAsi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUs] WX BPEAHOTO BO3JACHCTBUS HA OPTaHU3M
YEJIOBEKa;

JUIsi 00ydYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3JI0POBbS: YMEHHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUSI BELIECTB M
XUMHUYECKUX SIBJICHUM;

JUISL CJENBbIX W CIA0OBHUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HadeHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yJbTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABIICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, POJA XHMHUHA B TO3HAHWM SIBJICHUMN
npuponbl, B (OPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(GYHKITMOHATIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsI pElIeHUs] MPAKTUYSCKUX 3a1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKHMX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XMMHUYECKUW AJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUTMUECKas, BOJIOPOJIHAS ), KpUCTAJTMYECKAs PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, JJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AJICKTPOJUTHUYECKAST JIUCCOLMALNSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AMCCOUMALMH, Nepuoanueckud 3akoH [. M. Menpaeneesa,
3aKOH COXPAaHCHUS MACChI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS SHEPTUU
NpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKUX SIBIICHHM, (PAKTOJOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJY4YECHUN M 0€30MMacCHOM HCIIOJb30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEIIECTB B OBITY U IPAKTUYCCKOMN JESITEIILHOCTH YEIIOBEKA,;



c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC MPU3HAKUA TMOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HCIOJB30BATh COOTBETCTBYIOLIME ITOHATHS MPH
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

C()OPMUPOBAHHOCTh YMEHMH HCHOJIb30BaTh XUMHYECKYIO CUMBOJIUKY IS
cocTaBi€HUs (OpMyJ BELIECTB M YpPaBHEHUH XHMMUYECKUX peakLui,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
HEOPTraHWYECKUX BEUIECTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, rameéHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENSITh BAJIEHTHOCTh U CTETIEHb OKHCICHUS
XUMUYECKUX JJIEMEHTOB B COCAMHEHUAX Pa3IMYHOIO COCTAaBa, BUJ XMUMHUYECKOU
CBs3M (KOBaJEHTHAsl, MOHHAs, METAJNINYECKasl, BOJOPOJHAs) B COCAUHEHUSAX, THII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJIsIpHas,
WOHHAsl, METAJUIMYECKAs), XapakTep Cpebl B BOJAHBIX PACTBOPaX HEOPTraHUYECKHUX
COCIUHECHUM;

c(hOpMHPOBAHHOCTh YMEHHU YCTaHAaBJIMBATh IIPUHAJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/TpyImie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAJUIBl U HEMETAIUIbI, OKCUbI, OCHOBaHUS,
KHUCIIOThI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH PACKPHIBATh CMBICI MEPUOIUYECKOr0 3aKoHa [l
W. MenaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOIIYI0, O0BSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIINU;

C(OPMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh SJEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKHUX 3JeMeHTOB |—4 mnepuono Ileproandeckoil cHCTEMBI
xumuueckux snemeHToB JI. M. MeHneneeBa, MCHOJIb3ysl MOHATHUS «sS-, p-, d-
DIEKTPOHHBIE opOuTanmy, «QHEPTreTUYECKUE YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHX DJIEMEHTOB U UX COEAMHEHUN
0 nepuoaaM u rpynnam llepuoanueckon cuctembl XUuMHYECKUX 1eMeHTOB [l. W.
Menpaeneena;

chOpPMHPOBAHHOCT, YMEHUW  XapakTepu3oBaTh (OMMCHIBATH)  OOIIME
XMMHUYECKME CBOMCTBA HEOPTraHWUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE T'€HETHUYECKOW CBSA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHNH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DUIHUPOBATh XUMHUYECKHE DPEAKIHH 10
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEArupyroluX BEHIECTB, TEILIOBOMY
3pdeKTy peakluu, U3MEHEHUIO CTENEHEH OKUCIEHMs AJIEMEHTOB, 0OpaTUMOCTH
pEaKLNH, YYACTHIO KaTaau3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBISATh YPABHEHUS PEAKIMHA Pa3TUYHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIM HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IIPX KOTOPBIX 3TU PEAKLUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, MOATBEPKIAAIOIINE
KAUECTBEHHBI COCTaB PAa3JUYHbIX HEOPraHUYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPaX HEOPraHUUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMHM  pacCKpbhIBaTh CYIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIUNA MOCPEICTBOM COCTaBIEHUS AJIEKTPOHHOIO OanaHca
ATUX PEaKIHi;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKkIMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeiicteus (npuHuun Jle Illarense);

c(OPMHPOBAHHOCTh YMEHUN XapaKTEepU30BaTb XHWMHUYECKHE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHs] CEPHOM KHUCIIOThI, aMMHaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IIPU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJIHOTO M3 yYaCTBYIOLIUX B peaklUu
BELIECTB, TEIJIOBOrO 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCYJIO W JTabOpaTOpPHBIM OOOPYJIOBAaHUEM, a TAaKXKE MpaBHiIa OOpaIleHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKUHUSMHU IO BBIIOJHEHHUIO JIaOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBAaTH W BBINOJHATH XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEePOKCUAa BOAOPOJa B MPUCYTCTBUU KaTalld3aTopa,
ONpEJENEHUE Cpeabl PacTBOPOB BEIIECTB C IMOMOILIBID  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad 110
TeMaMm «Metamey U «HeMmeramib») B COOTBETCTBHM C MNPAaBWIAMH TEXHUKHU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JJA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepuMeHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOLIMX peakiuil U (HOpMyIupoBaTh BBIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 Ppa3HbBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
KOMMYyHUKaru, HTepHeT u ApyTrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIONATh  TpaBWjia  JKOJOTHUECKH
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH JESITEIBHOCTH B IEIIAX
COXPaHEHHUSI CBOETO 370POBbsl M OKPY’KAIOLIEH MPUPOTHON Cpenbl, OCO3HAaBaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TOHMNMAsI
cmbicn mokasarens [IJIK, moscHAT, Ha TpuMepax CmocoObl YMEHBIICHUS W
MIPEIOTBPAIICHUS MX BPETHOTO BO3/ICHCTBUS HA OPTaHU3M YEIIOBEKA,

JUIsT 00yJaronMXcsi ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3JIOPOBbBSI: YMEHUE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

JUISL CHENBIX M CHA0OBHIAIIMX OOYYaIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nmis 3anucu XUMUYECKHUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HaumenoBan | KoandecTBo yacoB
) ue pa3iesioB
n/ Becer  KouTtpoubu IpakTuyeck  DJEKTpoHHbIE (LH(pPOBLIE) 00pa3oBaTe/IbHbIE PECYPChI
n e 0 ble padoThbI ue padoTbl

Pa3nea 1. TeopeTrnueckue 0CHOBbI Oprannye

NPOrpamMmbl

CKOWl XUMHUH

IIpeamer
OPraHUYECKO
1 XUMUH. https://infourok.ru/predmet-organicheskoy-himii-umk-rudzitis-1651553.html,
Teopus https://infourok.ru/prezentaciya-na-temu-osnovnie-polozheniya-teorii-
L1 CTPOECHUS 3 0 0 himicheskogo-stroeniya-a-a-butlerova-920354.html,
OpraHuYecKu https://nsportal.ru/download/yandex.html,
X https://nsportal.ru/sites/default/files/2020/05/26/klassifikatsiya_organicheskih ve
COEIMHEHU I shchestv.pptx
A. M.
byrneposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
IIpenenbubie
2.1 YIJI€BOIOPOI 2 0 0 https://infourok.ru/prezentaciya-na-temu-alkani-1736519.html
bl — aJIKaHbI
Henpenensn https://infourok.ru/prezentaciya-na-temu-alkeny-4069212.html,
BIC https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-
2.2 YIJIEBOJAOPOL 6 0 1 svoystv-2596196.html,
BI: aJIKEHBDI, https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-

aJIKaAUCHBI,

4636620.html,




2.3

AJIKMHBI

Apomaruyeck
ue
YIJI€BOAOPOA
bl

https://infourok.ru/prezentaciya-na-temu-alkini-815986.html

https://infourok.ru/prezentaciya-na-temu-areni-422355.html

24

IIpuponusie
HUCTOYHUKH
yTJEBOIOPOJ
OB U UX
nepepaboTka

https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html

Hroro no pazneny

Paznen 3. Kucinopoacoaepxka

13

e OPraHun4YeCKue COCIMHCHUA

https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoatomnie-spirti-
4019018.html,

Crouprsl. . . i S

3.1 Perion 3 0 0 https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-
3539968.html,
https://infourok.ru/prezentaciya-po-teme-fenoli-klass-2177279.html
https://infourok.ru/prezentaciya-po-himii-aldegidi-svoystva-poluchenie-
primenenie-964673.html,
https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoosnovnie-

AJIBJICTH]IBL. karbonovie-kisloti-2389681.html,

KapGonogsie https://studfile.net/preview/16442284/page:4/

3.2 KHUCJIOTHI. 7 0 1 https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-poluchenie-

Ci10xHBIE uksusnoy-kisloti-i-izuchenie-eyo-svoystv-3636206.html,

1)1 1031 https://infourok.ru/prezentaciya-po-himii-na-temu-zhiry-mylo-sms-10-klass-
4274343.html,
https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-
stroenie-svojstva-primenenie-10-klass-4274333 . html

3.3 YrieBoasl 3 1 0 https://infourok.ru/prezentaciya-po-himii-na-temu-uglevody-10-klass-




Uroro no pazgeny

13

5810826.html,
https://infourok.ru/prezentaciya-po-himii-polisaharidi-krahmal-i-cellyuloza-
klass-3661159.html

Pasnen 4. Azorconep

JKalllue OPraHu4eCKue COCINHCHUSA

AMUHEL https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html,
4.1 AMMHOKHUCIIO 3 0 0 https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html,
TBI. benku https://infourok.ru/prezentaciya-po-biologii-na-temu-belki-klass-552335.html
Hroro no pazgeny 3

Paszaea S. BoicokoMoOJIeKYIsIpHBIE COeINHEHUS

IImacTmaccsl.
5.1 Kayuyku.
Bosokna

https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-
soedineniya-3194967.html

Hroro no pazneny

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 2 2




11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Kourposbnbie IIpakTuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 0 0
anemenToB /1. I. Meneneena
12 Crtpoenue BeniectBa. MHOrooopasue 4 0 0
BEILIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pasnen 2. Heoprannueckasi Xumust
2.1 Meranbl 6 0 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX ) 0 0
BEILIECTB
2.4 0 0 0
Hroro no pazneny 17
Pazgen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ KU3Hb 4 0 0
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

S~

Tema ypoka

IIpeamer
OpraHN4ecKou
XMMUH, €€
BO3HHUKHOBEH
ve, pa3BUTHE
1 3HAYCHHUE

Teopus
CTpOEHUs
OpraHUYEeCKUX
COECIMHEHU I
A. M.
byrneposa, eé
OCHOBHBIE
ITOJIOYKEHUS

KoaudecTBO 9acoB

Be  Kontpo
er JIbHbIE
0 padoThI

Jlara

MpaxkTn —-—

YeCKUue
CHUA

padoThbI

DJIeKTPOHHbIe N (ppoBbIe 00pazoBaTe/IbHbIE pecypchl

https://infourok.ru/predmet-organicheskoy-himii-umk-rudzitis-1651553.html

https://infourok.ru/prezentaciya-na-temu-osnovnie-polozheniya-teorii-

himicheskogo-stroeniya-a-a-butlerova-920354.html

[IpencraBnen
ue o
KJ1accudukair
17031
OpPraHUYECKUX
BEILECTB.
Homenkiaryp

https://nsportal.ru/download/yandex.html#https://nsportal.ru/sites/default/files/2020
/05/26/klassifikatsiyva_organicheskih veshchestv.pptx




a
(cucremaruye
CKasl) U
TPUBHUAJIBHBIC
Ha3BaHUA
OpraHUYECKUX
BEILIECTB

AJIKaHBI:
COCTaB U
CTpOEHUE,
TOMOJIOTHYECK
U psn

https://infourok.ru/prezentaciya-na-temu-alkani-1736519.html

Mertan u 3TaH
IIPOCTENIINE
MPEACTaBUTEN
U aJKaHOB

https://infourok.ru/prezentaciya-na-temu-alkani-1736519.html

AJIKEHBI:
COCTaB U
CTpOEHHUE,
CBOMCTBA

https://infourok.ru/prezentaciyva-na-temu-alkeny-4069212.html

OTuieH u
MIPONWIEH —
IpoCTeNIIne
MIPEACTaBUTEN
U QJIKEHOB

https://infourok.ru/prezentaciyva-na-temu-alkeny-4069212.html

[IpakTnuecka
st pabota Ne 1.
«ITomyuenne

https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-
svoystv-2596196.html




STUJIEHA U
HU3y4YEHUE Ero
CBOWCTB»

AJKaaueHsbl.
byranuen-1,3
u
MeTUIOyTaIn
en-1,3.
[Tonyuenue
CHHTETHYECKO
ro Kaydyka u
PE3HHBI

https://infourok.ru/prezentaciya-po-himii-na-temu-alkadieny-10-klass-
4636620.html

10

11

12

AJIKWHBI:
COCTaB U
0COOEHHOCTH
CTPOEHHUS,
TOMOJIOTHYECK
U psm.
AnetniieH —
MPOCTEUILIHI
MpeACTaBUTEN
b aJKUHOB

Breruucnenus
o
YPaBHEHUIO
XUMHYECKOH
peakuuu

ApeHsl:
OeH3011 u

https://infourok.ru/prezentaciya-na-temu-alkini-815986.html

https://infourok.ru/prezentaciya-na-temu-areni-422355.html




13

TOJYOJI.
ToKCHUYHOCTH
apeHoB

I'enernueckas
CBSI3b
YIJIEBOJIOPOIO
B,
MPUHAIeKA
IIHX K
pa3IUYHBIM
KjaccaM

14

15

[Ipupoaubie
HUCTOYHUKHU
YTJIE€BOAOPOAO
B: IPUPOIHBIN
ras u
MIOIYTHBIE
HeTsIHbIE
rassl, He)Tb U
NPOAYKTHI €€
nepepadoTKu
IIpuponusie
HCTOYHUKH
yIJIEBOAOPOIO
B: IPUPOIHBIN
ra3 u
MOMYTHBIE
He(TsAHbIE
rassl, HeTh U

https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html

https://infourok.ru/prezentaciya-po-himii-na-temu-prirodnie-istochniki-
uglevodorodov-klass-2294230.html




16

17

18

19

MPOJTYKTHI €€
nepepadboTKu

KonTposnbnas
pabora 1o
pazneny
«YT1I1eBOAOPO
TTBD)

IIpenensvHbie
OJIHOATOMHEBIE
CITUPTHI:
METaHOI U
3TAHOIL.
Bonopoanas
CBSI3b
MHoroatoMH
bI€ CIIUPTHI:
STUJICHTJINKOJI
b U IIIULEPUH

®enout:
CTpPOEHHUE
MOJIEKYJIbI,
¢buznueckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHHE

https://nsportal.ru/npo-spo/estestvennye-nauki/library/2014/01/08/kontrolnaya-
rabota-na-temu-uglevodorody

https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoatomnie-spirti-
4019018.html

https://infourok.ru/prezentaciya-po-himii-klass-po-teme-mnogoatomnie-spirti-
3539968.html

https://infourok.ru/prezentaciya-po-teme-fenoli-klass-2177279.html

20

Anpaernanr:
dbopmanbaeru
high’s
aIeTalibJIeTH/I

https://infourok.ru/prezentaciya-po-himii-aldegidi-svoystva-poluchenie-
primenenie-964673.html




21

22

23

. AlileToH

OAHOOCHOBH
bIC
npeeNbHbIC
KapOOHOBBIE
KHUCIIOTHI:
MypaBbHHAS U
YKCyCHasI

IIpakTnuecka
s pabota No 2.
«CBolicTBa
pactBopa
YKCYCHOU
KHUCJIOTBI»
CreapunoBas
Y OJICUHOBAst
KHUCJIOTHI, KaK
MIpeICTaBUTEN
Y BBICIITUX
KapOOHOBBIX
KHUCJIOT

https://infourok.ru/prezentaciya-po-himii-na-temu-predelnie-odnoosnovnie-
karbonovie-kisloti-2389681.html

https://infourok.ru/prakticheskaya-rabota-po-himii-na-temu-poluchenie-uksusnoy-

kisloti-i-izuchenie-eyo-svoystv-3636206.html

https://studfile.net/preview/16442284/page:4/

24

Mpr1a Kak
COJIY BBICIIUX
KapOOHOBBIX
KHUCJIOT, BX
MOIOIIIEE
JIICUCTBUE

https://infourok.ru/prezentaciya-po-himii-na-temu-zhiry-mylo-sms-10-klass-
4274343 .html

25

CrnoxHble
3¢upbI Kak

https://infourok.ru/prezentaciya-po-himii-na-temu-slozhnye-efiry-klassifikaciya-

stroenie-svojstva-primenenie-10-klass-4274333.html




MIPOU3BOJIHBIC
KapOOHOBBIX
KHUCJIOT.
I'moponus
CJIOXKHBIX

a¢upoB

26

Kupsr:
THIPOJIH3,
IPUMEHCHHE,
Ouosiorunyecka
sl POJIb )KHPOB

https://infourok.ru/prezentaciya-po-himii-zhiri-klass-287588.html

27

28

29

VYrieBoasl:
COCTaB,
KJ1acCu(UKaIl
usl.
Baxuerimne
IIPEICTaBUTEIN
U: TJII0KO34,
¢pykTo3a,
caxaposa
Kpaxman n
LEJUTI0JI03a
KaK
IIPUPOJIHBIE
MOJINMEPBI
KonTponsHas
pabota no
pazzeny
«Kucnopoaco

https://infourok.ru/prezentaciya-po-himii-na-temu-uglevody-10-klass-
5810826.html

https://infourok.ru/prezentaciya-po-himii-polisaharidi-krahmal-i-cellyuloza-klass-
3661159.html

https://infourok.ru/kontrolnaya-rabota-po-teme-kislorodsoderzhaschie-
organicheskie-veschestva-klass-3942696.html




30

31

JeprKalme
OpraHUYEeCcKUe
COCJIMHECHHU S

AMUHEL:
METWJIaMHUH U
AHWINH

AMHMHOKHUCIIOT
BI KaK
am(poTepHbIC
OpraHUYECKUE
COEIMHEHMUS,
X
OHOJIOTHYECKO
¢ 3HaYeHUeE.
Ilenrtuanl

https://infourok.ru/prezentaciya-po-himii-na-temu-aminy-10-klass-4410983.html

https://infourok.ru/aminokisloti-prezentaciya-k-uroku-klass-815105.html

32

benku xak
MPUPOJHBIE
BBICOKOMOJIEK
YISIpHBIE
COCIMHEHMUS

https://infourok.ru/prezentaciya-po-biologii-na-temu-belki-klass-552335.html

33

OCHOBHEBIE
IIOHATHUA
XUMHUHU
BBICOKOMOJIEK
YIISIPHBIX
COCIMHEHU

https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-
soedineniya-3194967.html

34

OCHOBHBIE
METOJIbI
CHHTE3A

https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-
soedineniya-3194967.html




BBICOKOMOJIEK
YIJISIPHBIX
COCIUHCHHH.
IInactMmaccel,
Kay4yKH,
BOJIOKHA

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 9acoB

KonrpoJuabubie
Bcero P
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/bHbIE

pecypchl

XUMUYECKUHN IeMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypaIysi aTOMOB

[lepuonnueckuii 3akoH u Ilepuoanueckas
cUcTeMa XUMUYECKUX 3y1emMeHToB [I. .
MenieneeBa, Ux CBs3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XHMHUYECKHX DJIEMEHTOB U UX COEIUHEHHH I10
rpynmnam u nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMuueckux anemenToB .. Meneneena B
Pa3BUTHH HAYKU

CrpoeHue BemecTBa. XuUMU4eCKast CBsI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHuUs
KOBAJICHTHOM CBsI3U. Bonoponnas cBs3b

BajieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. Bemectsa
MOJICKYJIIPHOTO W HEMOJICKYJISIPHOTO
CTPOCHUS

[ToHsITHE O TUCTIEPCHBIX CUCTEMAX.

HcTtuHHBIE U KOJNIOMIHBIE PacTBOPBLI.
MaccoBas 1011 BellleCTBa B pacTBOpC




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JTUYHBIX
KJIaCCOB

Kiaccudukanms XuMuaeckux peakimi B
HEOPraHUYECKOU U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMUYECKUX PEAKITUAX

CkopocTth peakiuu. OOpaTuMbIe PEaKIIUH.
XHWMHYECKOE PAaBHOBECHE

[IpakTrueckas padota Ne 1. «Bnusinue

pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON peakinm»

11

DnexTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJtopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX U HEOPTaHHMUECKUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAaHOBUTEIILHBIC
peakmuu. [TousTHE 00 2MEKTpOIIN3E
pacIIaBoB M paCTBOPOB COJIEH

13

14

KonTponpHas pabota mo pazueny
«Teopernueckne OCHOBBI XUMHUU»

Mertainnsl, ux nonoxxkenue B [lepuoanueckoit
cUCTeMe XUMHUecKux 3nemeHToB J1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3nyecKkue cBONCTBa
METaJIOB




15

16

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHAYECKHAE CBOMCTBA BAXKHEHIIINX

MeTaJUIOB (HATpUH, KaJui, KaJablluii, MarHUH,
ATIOMUHHN) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IMHKA, JKejle3a U uX
COCTMHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANFHBIX 3a7a4 0 TeMe
«Meramas»"

HeMeTaJIJIBI, HUX IIOJIOKCHUEC B
[Tepuonuueckoit cucTeMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

@dusnueckue CBOMNCTBa HEMETAIIIOB.
Annotponus HEeMETaUIOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yriepoaa)

22

23

24

XHWMHYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COECIMHEHUN

XuMudeckue cBOMCTBa a30Ta, pocodpa 1 ux
COCIMHEHU I

XHWMHUYECKHUE CBOMCTBA YIIepoaa, KpEMHUS U
HUX COeOUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMAaTU3aluUs 3HAHUI 11O




TeMe «HeMmertayuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUUi 1
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 AKCIEPUMEHTAIBHBIX 33714 10 TEME 1
"Hemeramnsl"»

73 KonrtponbHas pabora o temam «MeTauiby |
u «Hewmeramnb»

79 Heopranuueckue u opraHnyecKue KUciaoThl. |
Heopranuueckue u opraHuyecKue OCHOBAaHUS
AmdoTrepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHenus. I'enerTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xuMum B ob6ecrieueHNH SKO0JIOTHYECKOil,

31 SHEPTeTHUECKOHN U MUIIEBOM 0€30MacHOCTH, 1
Pa3BUTHUN MEAULIMHBI
[IpencraBienust 06 0OMKX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOJIyYeHUS 1
BAKHEHIINX BEILIECTB

33 YenoBek B MUpPE BELIECTB U MAaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIIOBEKA 1

OBIIEE KOJIMYECTBO YACOB 110 34

[TPO'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knacc/ Pymzutuc I'.E., ®enpaman @.I"., AkumonepHoe o61mectBo «M3narenbctBo «IIpocBemieHuey
* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I°., Aknimoneproe o61ectBo «M3narenbctBo «IIpocBemeHuey
Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.1'., uzn. "l[Ipocsemenue”

Xumus, 11 knace/ Pypsutuc I'.E., ®enpaman @.I°., uzg. "[Ipoceemenue

METOANYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA
Metonunueckoe mocodue o xumuu, 10 kinacc/I'opkosenko M.IO., u3za. Bako

Mertoauueckoe nocobue, 11 kimacc/ Epemun B.B.,Eemuna 1.B.[[po3noB A.A.,Kepumon 3.10.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Caitt Imutpus ['ymuna "Peury EI'D"

"Undoypoxk", "3nanno"









AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 498303153163862419047617439719797899236556763131
Bnageney Okpyruda Maprapwra BUKTopoBHa

OeicTevTened C10.04.2023 no 09.04.2024



http://www.tcpdf.org

		2023-10-17T17:07:26+0500




