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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€tom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
@enepanun Ha nepuon 1o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMmbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBIEHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHT 3aBEpLIAIOLIMM H3TAallOM pealu3alid  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJl0OBeKa, a TakKe DJKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHH, €€ 3HAUCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME IEJOCTHOTO MPEJICTABIIEHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJEWCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMH, XMMUS CTajla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaxXI0ro uieHa oOmectBa. CoBpeMEHHas XUMHUS KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLUYMa, MPOJOHKCHHS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» cQopMupoBaHa B MporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIIEBOJOPOAOB 10 CIOXKHBIX OMOJIOTHMYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHudeckod XUMHMM IOJy4YarOT pa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHMYecKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTMYECKUX TMO3UIINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
o0o0mIaroIIei 10 00BACHSIONIEH 1 IPOTHO3UPYIOICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AIIEMEHTaMHU COJEP)KAaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKUA W MPUKIATHON
XapakTep. OTH 3HaHUSA CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBSA3M XHUMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHH, IOMOTaloT
BBIITYCKHUKY OpPHUEHTHPOBAaTHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a/a4. B 1enoM conepkanue yueOHOro
npeaMera  «XUMHS» ~ JAHHOTO  YPOBHS ~ M3YYEHHS OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HMX COCTAaBOM U
CTPOEHUEM, II03HABAEMOCTh IPUPOJHBIX SIBJICHUHA IIyTEM >3KCIEPUMEHTA W
pelIeHUs] MPOTUBOPEYMII MEXIy HOBBIMH (hakKTaMHM U TEOPETUUYECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl IHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHUBEpPCAJbHBIX Y4YeOHBIX JACHCTBMI, HUMEIOMMX ©0a30Boe 3HAUYCHHE IJIA
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATENbCKON AEATENbHOCTH, 3aHUMAIOIIECH Ba)XXHOE MECTO B MO3HAHUU
XUMUHU.

B mnpakTuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO 0OILEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCA (POPMUPOBAHUE OCHOB
XMMHUYECKON HAayKHd KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEMETA SIBJISIETCS BIIOJIHE OIIPaBIaHHBIM.



CoryacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH H3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk  BaKHEHIIEH
COCTABIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeXKaT KIIFOYEBBIC TOHATHUS, (PyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XWMUH,
OCBOGHHE SI3bIKAa HAYKH, YCBOCHHE WM TMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C MUCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (opMHpoBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS
BCIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOMAMMBIX I MPHOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPHUOPHUTETAMHU B CHCTEME CpeaHero olmiero oopasoBanus. CeroaHs B
NpernoJAaBaHM XUMUU B OOJbIIed CTeNmeHH OTHAETCA  MPEeArovTeHHE
MPAKTUYECKON KOMIIOHEHTE COJEp>KaHUS OOYy4YeHUs, OPUEHTHUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 0O0IIE00pa30BaTEIbHON OpraHU3alliy, BJIAJICIOIIETO HE
HAa0OpOM 3HaHWN, a (PYHKIIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHS 3HAHUN W TMPUMCHCHHUS WX B PCAbHOU >KM3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HaUEHUE MPUOOPETAIOT TAKKUE 1IETU U 33]]a4H, KaK:

amanTaius o0yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUsX, CBSI3AHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pPa3jNYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX ISl TPUOOPETEHUSI OMbITa JACATEIBLHOCTH, KOTOpas 3aHWMaeT
BOXHOE MECTO B TO3HAHWM XUMHUU, a TakKXKe MJs OIEHKH C TO3UIUI
DKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XHUMHYECKUX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MPUPOAHYIO CPENY;



pa3BUTHE TO3HABATEIHHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX W TBOPUYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIepKaAHUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAaHWE Yy oOydarommxcsi YOeXKIEHHOCTH B T'yMaHUCTHYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOUIIEHUS K TPHUPOJE M CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETEHHS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJIUT B COCTaB MpeAMETHON obsacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, HA 0a30BOM YPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Heziento), B 11 knacce — 34 yaca (1 yac B Heento).



COAEPXKXAHUE OBYUEHUA
11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKUI 3neMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs
000J10YKa. DHEPreTUYeCKre ypOBHH, MOJTYPOBHU. ATOMHBIC opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . Menneneera. CBsi3zb NEPUOANYECKOTO 3aKOHA M [leprnoanyueckor cUCTEMBI
xuMuueckux aneMeHToB [[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIINaM M TMEepUOjaM.
3HaYCHHUE NEPUOIUYECKOT0 3aKOHA B Pa3BUTUM HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BHABI XMMHYECKON CBS3U
(koBaJIeHTHasl HETOJSpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEGHTHONW XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
akienTopHelil). Bogopoanas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATETHLHOCTD.
Crenenb okucieHus. MIoHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJIEKYJISIpHOTO Y HEMOJEKYJSIPHOTO  CTPOCHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTAUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBast 10Jis BEIlIeCTBA B paCTBOPE.

Knaccuduxkarus HEOPTraHUYECKUX COCIMHEHUU. Howmenknarypa
HEOPraHUYECKHX BeIIEeCTB. ['eHeTudeckass CBA3b HEOPraHMYECKUX BELIECTB,
MIPUHAJICKAIUX K PA3IMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHYECKHX — peakiuid B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUsS MAacChl BENIECTB,
3aKOH COXPaHEHUS U MPEBPAILLICHUS SHEPTUM TP XUMUUECKUX PEAKLIUSX.

CKopocCTh peakiuu, e€ 3aBUCUMOCTh OT pas3auvHbIX (pakTopoB. OOpaTUMBbIC
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpBI, BIMUAKOIIME HA COCTOSIHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

Dnektponutuyeckas auccounanus. CuiabHbie U ciiadbie 3nekTponutsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCIUTENHLHO-BOCCTAHOBUTEIIbHBIEC PEAKITUU.



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMH4YecKuX 3iaeMeHToB [[. U.
MeHnneneeBay, U3ydeHUE MOJIENICd KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
ONKMCAaHKE AEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, OMPENIEIICHUE CPEAbl PACTBOPOB BEIIECTB
C TOMOINIBI0 YHHBEPCAIBHOTO WHIWKATOPA, pPEaKIWh HWOHHOTO oOMeHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbiX (GakTOpOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaun.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHl C HCMHOJIB30BAHUEM IOHATHUS «MaccoBas
JTOJISI BEIIECTBAY.

Heoprannuyeckas xumus

Hemeramnel.  Ilonoxenue HemeraiuioB B llepuomnueckon — cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCJIOpoa, cephbl, hocdopa u yriepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAIOB (TaJIOTE€HOB, CEpbI, a30Ta,
dbochopa, yriepoga M KpEeMHHS) W HMX  COCAMHEHHUM  (OKCHIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenue meramnoB B Ilepuoamyeckoint cucteMe XMMHUYECKHUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMOB MeTayuioB. O0mme gusnueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BAXXHEWIIMX METAJUIOB (HATPUM, Kaiuil, KaJIbIUH,
MarHui, aJlOMUHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHECHUM.

OO6mue cnocoObl MoMydeHus: MeTaioB. [IpuMeHeHne MeTamioB B OBITY |
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3yYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpa3ll0B HEMETAJIOB, pEIIeHUE
HKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHHUS C PAacTBOpaMU
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEAKIIMU Ha KATHOHBI METAJIJIOB).

PacuétHrble 3amaun.

Pacuérbl mMaccel BellecTBa MM 00bEMA ra3oB MO U3BECTHOMY KOJIHUYECTBY
BEI[ECTBA, Macce WM O0OBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIA OJTHO
13 BEUIECTB UMEET NPUMECH.



XuMHus ¥ KU3Hb

Ponp xumum B obOecriedeHUH SKOJOTUYECKOM, YHEPTETUICCKON M THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEUIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIIME CTPOUTEIBHBIC
MaTepualibl, KOHCTPYKIHMOHHBIE MATEpHUANIbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepualibl JJsl 3JIEKTPOHUKH, HAHOMATEpHUalbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
ya00peHus.

XUMHST U 3I0POBBE YEIIOBEKA: MPABWJIA HCIIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€M TMpU  HU3YyUYCHUM OOImed u
HEOpPraHW4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Yepe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO1mue ecTeCTBEHHO-HAY4YHbIC TOHSTHS: HAy4dHBIH (DaKkT, rumoresa, 3aKoH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMNepUOJUIHOCTh, HaAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, SABJICHHUE.

du3nka: MaTepusi, IHEPTHsI, Macca, aToM, JJIEKTPOH, MIPOTOH, HEUTPOH, HOH,
M30TOIl, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTE€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3WYECKUE BEIMYMUHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIE, TOILTUBO,
pecypcBhl.

TexHonmorust: XuMHYECKasi MPOMBIIUIEHHOCTh, METAJUIYypPrus, MPOU3BOIACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBIIIUICHHOCTh,  (papMalneBTUYECKass  MPOMBINIJIEHHOCTh,  MPOWU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiuBaeT TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOM HIACHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1EJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJealaMUd POCCUUCKOTO TPaKJAHCKOro OOIEeCTBa, MPHUHATHIMM B OOILECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpPMUPOBAHHOCTh OIBITA I[103HABATEILHOW M TMPAKTUYECKOU JACSATEILHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEM,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAESATENBHOCTH MNPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMATb MOTHUBBI, HAaMEpPEHUs, JIOTUKY H
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl IIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWJI HMHAMUBUAYAIbHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKOU
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/1ad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPOodecCruil pa3aIuyHoOro poja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccuu U peann3anuud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa H3KOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIUX BpPEI  OKPYXKAIOLIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJIEHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIICHUH MpoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX TMPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: MOHUMAHUA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPa U
MIPOUCXOMSIINUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4dHbIX (DaKTOB W WMEIONIUXCS JAHHBIX C IEJIbI0 TOJIYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY 0Opa3oBaHUI0 W
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
[IEJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa M CHENU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIeHUE, N3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaIbHbIC Y4eOHbIC NEeWCTBHs (TIO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMO3HABATEJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHWM MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHWSI M KPUTEPUU JJIs KJIACCUPUKAIIMU BEIIECTB H
XUMUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CICJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElIeHUH Y4YEOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKAa3bIBAEMBIX CYXKCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YJIHTATOB HCCIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3ajay, MPUMEHEHHUIO pPa3UYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX WHPOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MPECTaBIICHHUS, KPUTHYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaAlMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIBb30BaTh HAy4yHBIM A3BIK B KayecTBE CpeAcTBa Npu padoTe ¢
XUMHUYECKON HHpOpManueil: NpUMEHATh MEXNpeAMETHble ((usuueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYKJAaeMOM TEMBI B XOJ€ JUaJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPU BBINOJIHEHUN
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CY)K/ICHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TNpearaéMblid alroput™m ACHCTBUN mNpu
BBIMIOJITHEHUHM YYE€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CamMOaHaJH3a
Y CAaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATBI
11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XAMUSD) OTPAXKAKOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B T[O3HAHUMU SIBJIICHUU



npupoasl, B  (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPbl JIMYHOCTH, €€
GyHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJISI PEIICHUS IPAKTUICCKUX 3a71ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUEC  CHUCTEMOM  XHMMHMYECKHUX  3HAaHWH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI 3JIEMEHT, aToM, u3oTom, S-, pP-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENIEHb OKUCICHMS, XMMUYECKAsl CBSI3b
(KoBaJIeHTHas1, MOHHAs, METAJUTMYECKas, BOJIOPOJIHAS ), KpUCTAJIMYECKAs PEIIETKa,
TUNBl  XUMHUYECKUX  PEaKIMH, PacTBOpP, DJICKTPOJIUTHI, HEDIJICKTPOIUTHI,
AIEKTPOJIUTUYECKAS] JUCCOIMALIUSI, OKHCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ pPaBHOBECHE); TEOPUU W 3aKOHBI (Teopus
AJIEKTPOJUTUYECKOU JUCCOLMAM, Nepuoanueckud 3akoH [. M. Menpaeneesa,
3aKOH COXpPaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS M IMPEBpPAICHUs] SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JEKaIlMe B OCHOBE MOHUMAHHS MPUUYUHHOCTH U
CUCTEMHOCTH XHWMHYECKUX SIBIICHUM, (PAKTOJOTMUECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJYYCHUN M 0€30IMaCHOM HCIIOJB30BAaHNN BOKHEUIIIMX HEOPTaHUUECKUX
BEIIIECTB B OBITY U MPAKTUUICCKOM JICITCIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHUM BBISIBISATH XapaKTEpHbIC MPU3HAKUA TOHSATUM,
YCTaHABJIMBATh UX B3aUMOCBSI3b, UCIOJb30BAaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OTNMCAaHUU HEOPTraHUYECKUX BEIIECTB U UX MPEBPAICHUM;

c(hOpMHUPOBAHHOCTh YMEHHUM HCMOJb30BaTh XUMHUYECKYH0 CHMBOJIUKY JIJISI
cocTaBiieHus (OpMyJ BEIMIECTB M  ypaBHEHMM XUMHUYECKUX  PEaKIIuH,
cucremarndeckyro HomeHknarypy (IJUPAC) u TpuBnanbHbie Ha3BaHUS OTACITBHBIX
HEOPTaHUYECKUX BeEIIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUH OIPEACNATh BAJICHTHOCTh M CTENEHb OKUCICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAWHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, HOHHAs, METAJTMYECKasi, BOJIOPOJIHAS]) B COSTUHECHUSX, THIT
KPUCTALUTNYECKON PeléTKH KOHKPETHOTO BeIllecTBa (aTOMHAas, MOJEKYJspHas,
HMOHHAs, METANIMYECKAs), XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTraHMYECKUX
COCIUHCHUM;

c(hOpMUPOBAHHOCTH YMEHUM yCTaHaBJIMBATh MIPUHAJJICKHOCTh
HEOPTaHMYECKUX BEIIECTB MO HX COCTaBy K OMNpPEACTIEHHOMY KiacCy/TpyIre
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHUJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);



c(OpPMUPOBAHHOCTh YMEHHUI PACKPHIBATh CMBICI MIEPUOIUYECKOTO 3aKoHa [
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuono Ilepuoanueckoil cuUcTEMbI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONb3ys NOHATHA «S-, P-, d-
DIIEKTPOHHBIE opouTanm, «IHEPreTUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MUX COEAMHEHUN
1o nepuoAam u rpynnam Ilepuonndeckoi cuctemMbl XUMUYECKHX 35ieMeHTOB []. U.
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C [IOMOIIBIO YPABHEHUN COOTBETCTBYIOLIMX XUMUYECKUX PEAKIIUN;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHUYECKHE PEAKIUU T10
pa3IUYHBIM IPU3HAKaM (YUCIY M COCTaBy pEarupyrolldX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEIEHEW OKHUCIICHHS DJIEMEHTOB, 0OpaTUMOCTH
peaKIfy, YYacTHIO KaTaau3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YPaBHEHHUS PEAKIUN pPa3THUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKIuii HOHHOTO OOMEHa, yUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT A0 KOHIIA;

chOPMHUPOBAHHOCT, yYMEHUN TMPOBOJUTH PEAKIMH, TMOATBEPKIAIONTUE
KAUEeCTBEHHBI COCTAaB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPaCKpbIBaTh CYIIHOCTb  OKHCJIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMMA TOCPEJCTBOM COCTABJICHUS DJCKTPOHHOTO OasiaHca
ATHUX PEaKIIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
peaKIuu OT pa3InyHbIX (PaKTOPOB; XapaKTep CMEIICHUS XUMUYECKOT'0 PaBHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

chOpPMHPOBAHHOCTh YMEHUW XapakTepU30BaThb XHWMHUYECKHE TIPOIECCHI,
JIe)KAIME B OCHOBE MPOMBIIUIEHHOIO IOJIYYEHUsS CEPHOM KHCIIOTHI, aMMHAKA, a
Takke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUNAX U
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT0 MPOU3BO/JICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYHCICHUS C HCIOJIb30BAHUEM
TIOHATHUSL «MAacCcoBas JIOJS BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B
IPU XUMHYECKUX PEAKIIUSIX, MAacChl BEIIECTBA WM 00BhEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO M3 YYACTBYIOIIMX B PEAKIUU



BEIIECTB, TEIJIOBOrO 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHsI MacChl
BEILECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMECHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCyJI0M U J1abopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpaleHUs C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKILHUSMH MO BBIIIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHH TMJAHUPOBAaTh M BBINOJIHATH XHUMHUYECKUUN
HKCIIEPUMEHT (pa3jioKeHHe IMEepPOKCHa BOJAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpENEJICHNE CpeAbl PacTBOPOB BEHIECTB C TMOMOIIBI  YHHUBEPCAIBHOTO
WHIMKATOpa, BIUSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMUMHUYECKOW peakllvu,
peaklMd MOHHOrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyiab(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temaM «Metamis» U «HemeTasl») B COOTBETCTBMM C IMpaBWJIAMU TEXHUKU
0e30macHOCTH pU OOpaIlleHUH C BELIECTBAMH U J1a0OpaTOPHBIM 000pYI0BaHUEM,
NPEACTABIATh PE3YJNbTAThl XHMMHYECKOIO OHKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

C()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aAHAIU3UPOBATh XHUMUYECKYIO
uHpOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MacCOBOM
KOMMYHUKaIK, IHTepHET U ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  coOJtOJaTh  TpaBUjia  AKOJOTHYECKU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LEISAX
COXpaHEHUsI CBOETrO 3JI0POBbSl M OKPY’KAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABATh
OIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cvbicnt mokazarens IIJIK, moscHATP Ha mpuMepax CcHocoObl yMEHBIIEHUS H
MPEeIOTBPAIIECHUS X BPETHOTO BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa;

Ui 00y4aroUuIMXcs ¢ OrpaHUYECHHBIMH BO3MOKHOCTSIMH 370POBbs: YMEHHE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJax IIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIENbIX W CHa0OBHIAAIIMX OOYYalOLIMXCS: YMEHHME HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anucu XUMMUYECKUX

dbopmy.



11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Konrpoabnsie IIpakrnyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypenr
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Ctpoenue atoMoB. [lepuonnueckuit 3akoH 1
1.1 [Tepuonnueckas cucTeMa XMMHUYECKUX 8 1
sneMenToB /. 1. Menneneea
12 Crpoenue BemiectBa. MHOrooOpasue 7 1
BEIICCTB
1.3 XUMHYECKUE PEAKIIUU
14 PactBOpHI 1
1.5 DNEKTPOXUMHUUECKHUE PEaKIIUU 1
Hroro no paszneny 34
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merannsl 12 1 1
2.2 Hewmerannst 7
CBs13b HEOPraHMYECKUX U OPTaHUYECKUX
2.3 3 1 1
BEILIECTB
Wroro no pazueny 22
Pa3znen 3. Xumus u :Ku3Hb
3.1 XuMUs U )KU3Hb 5




Hroro no pazneny

Pazgea 4. [IpakTtukym. O0001meHne

4.1 ’ [Ipaktukym. O6001meHe 7
Hroro 7
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Ne aTa nuppoBLIe
Tema ypoka Konrpoabnsie IIpakTHyeckue A p
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypchl
https://resh.edu.ru/

1 ATOoM. XMMHUYECKHUI DJIIEMEHT. 1 https://rosuchebnik.ru/
HM30Tonml https://videouroki.net/

https://m.edsoo.ru

2 Bxomnas KP Nel 1 1 https://onlinetestpad.com/ru

https://resh.edu.ru/
3aKOH COXpaHEHUsl MacChl U SHEPTUU https://rosuchebnik.ru/

3 1 ) .

B XUMHH https://videouroki.net/
https://m.edsoo.ru
n . https://resh.edu.ru/
€pPUOIMYECKUM 3aKOH. i
4 Pact CHIE YTCKTPOHOE B ATOMAX 1 https://rosuchebnik.ru/
CHPCACICHHC SJICKTPOHO 0 https://videouroki.net/
3JIEMEHTOB MaJIbIX EPUOJOB https://m.eds00.ru
https://resh.edu.ru/

5 Pacnpenenenue 351€KTpOHOB B aTOMax 1 https://rosuchebnik.ru/

OOJIBIIINX TIEPUOJIOB https://videouroki.net/
https://m.edsoo.ru
Honoxenue B IICX3 Bogopona, https://resh.edu.ru/

6 JIJAaHTAHOW10B, aKTUHOU/IOB, 1 https://rosuchebnik.ru/
MCKYCCTBEHHO ITOJTYYEHHBIX https://videouroki.net/
3JIEMEHTOB https://m.edsoo0.ru

5 BaneHTHOCTE U BaJIEHTHBIE 1 https://resh.edu.ru/

BO3MO>XHOCTH aTOMOB

https://rosuchebnik.ru/



https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://onlinetestpad.com/ru
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://resh.edu.ru/
https://rosuchebnik.ru/

https://videouroki.net/

https://m.edso0.ru

[Iepuoanueckoe U3MEHEHHE

https://resh.edu.ru/

https://rosuchebnik.ru/

8 ) .
BAJICHTHOCTH M PaJNyCOB aTOMOB https://videouroki.net/
https://m.edsoo.ru
https://resh.edu.ru/
OCHOBHBIE BUIBI XUMHUYECKOU CBS3U. https://rosuchebnik.ru/
9 . )
HMonnas 1 xkoBajileHTHAA CBI3U https://videouroki.net/
https://m.edsoo.ru
https://resh.edu.ru/
10 CocraBieHue IeKTPOHHBIX PopMyIT https://rosuchebnik.ru/
BEIIECTB C KOBAJIEHTHOU CBA3BIO https://videouroki.net/
https://m.edsoo.ru
https://resh.edu.ru/
Metamueckas cBsizb. Bomopoanas https://rosuchebnik.ru/
11 . )
CBSI3b https://videouroki.net/
https://m.edsoo.ru
https://resh.edu.ru/
IIpocTpaHCTBEHHOE CTPOCHHE https://rosuchebnik.ru/
12 . )
MOJIEKYJI https://videouroki.net/
https://m.edsoo.ru
https://resh.edu.ru/
CtpoeHue KpUCTaljIoB. https://rosuchebnik.ru/
13 . )
Kpucrannmueckue pemeTku https://videouroki.net/
https://m.edsoo.ru
https://resh.edu.ru/
14 H 6 https://rosuchebnik.ru/
PUYMHBI MHOTOOOPAa3us BEIIECTB https://videouroki.net/
https://m.edsoo.ru
15 KP Ne2 o teme "Baxueiine https://onlinetestpad.com/ru



https://videouroki.net/
https://m.edsoo.ru/
https://resh.edu.ru/
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https://m.edsoo.ru/
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://onlinetestpad.com/ru

XUMUYECKUE MOHATUS U CTPOCHUS
BerrecTna"

16

Knaccudukanuss XUMHIeCKHX
peaKuuit

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

https://m.edsoo.ru

17

18

19

20

Knaccudukanuss XUMHIeCKHX
peaKkuuit

CKOpOCTh XMMUYECKUX PEaKIU

CKOpOCTh XMMUYECKUX PEAKIUH.
Kunernyeckoe ypaBHEHHE peaKIHii

Karanuz

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

https://m.edsoo.ru

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

https://m.edsoo.ru

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

https://m.edsoo.ru

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

https://m.edsoo.ru

21

XHMHYECKOE PaBHOBECHE U CIIOCOOBI
€ro CMeIEeHUs

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

https://m.edsoo.ru

22

Ypok-060011eHre o Teme
"Xumnueckue peakuuu"

https://www.youtube.com/

https://onlinetestpad.com/ru

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/



https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
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https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/
https://m.edsoo.ru/
https://www.youtube.com/
https://onlinetestpad.com/ru
https://resh.edu.ru/
https://rosuchebnik.ru/
https://videouroki.net/

http://school-
collection.edu.ru/

http://zadachi-po-
khimii.ru/obshaya-himiya/
https://m.edsoo.ru

https://resh.edu.ru/

23 JlucnepcHbie CUCTEMBI https://rosuchebnik.ru/
https://videouroki.net/
CriocoObI BeIpaXKCHHS KOHIICHTPAIUH https://resh.edu.rg/
24 https://rosuchebnik.ru/
pactTBopos https://videouroki.net/
PeHIeHI/IC 3a4a4 Ha IIPUTroTOBJICHUC
25 pacTtBopa onlpl)eaeneﬂll)ioﬁ MOJIIPHOM http.//zadachi-po-
khimii.ru/obshaya-himiya/
KOHIICHTpaIlun
26 ITP Nel 'LHpI/IFOTOBJ:I'eHI/Ie pactBopa (i Egp:s/.//;\(l:\;]v(\)l\é\:._voutube.com/
3aJIaHHOM MOJISIPHOM KOHIIGHTpAIHen coIIIection.e du.ru/
DIEKTPOTUTHYESCKAS TUCCOIHAIINS. https://resh.edu.rg/
27 . https://rosuchebnik.ru/
Bonopoaneri noxasarenh https://videouroki.net/
https://resh.edu.ru/

28 Peaknyu noHHOTO 0OMeHa https://rosuchebnik.ru/

https://videouroki.net/
N T — https://resh.edu.ru/
29 . https://rosuchebnik.ru/
HEOPraHMYECKUX COSAMHEHUN https://videouroki.net/
https://resh.edu.ru/

30 XHUMHUYECKHE UCTOYHUKHU TOKA https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/

31 Psin cTanmapTHBIX SJEKTPOAHBIX

https://rosuchebnik.ru/



http://school-collection.edu.ru/
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http://zadachi-po-khimii.ru/obshaya-himiya/
http://zadachi-po-khimii.ru/obshaya-himiya/
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https://resh.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
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https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/
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https://resh.edu.ru/
https://rosuchebnik.ru/

IIOTCHIIMAJIOB

https://videouroki.net/

Koppo3us metansos u ee

https://resh.edu.ru/

32 https://rosuchebnik.ru/
TpeAyNpeKACHHC https://videouroki.net/
https://resh.edu.ru/

33 DIeKTpOIu3 https://rosuchebnik.ru/
https://videouroki.net/

Urorosas KP Ne3 3a 1 monyroaue no
34 teMe "TeopeTnyeckre OCHOBBI https://onlinetestpad.com/ru
XUMHHI"
https://resh.edu.ru/

35 OO01mas XxapakTepUCTHKA METAJIOB https://rosuchebnik.ru/
https://videouroki.net/

36 0O0630p METALTUYECKUX DIIEMEHTOB A- Eggzx:gz:::eub::/kru /

Ty https://videouroki.net/
00630p MeTaIMYecKuX deMeHTOB b- hittps://resh.edu.ru/

37 https://rosuchebnik.ru/

Tpynt https://videouroki.net/
https://resh.edu.ru/

38 Menp https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/

39 Huak https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/

40 Tutan u xpom https://rosuchebnik.ru/
https://videouroki.net/

41 Keneszo, Hukens, mIaTHHA ttps.//resh.edu.ru/

https://rosuchebnik.ru/



https://videouroki.net/
https://resh.edu.ru/
https://rosuchebnik.ru/
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https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/
https://rosuchebnik.ru/

https://videouroki.net/
https://resh.edu.ru/

42 CIuraBbl METAJIOB https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/

43 OKcubl ¥ THAPOKCHIBI METAJIIIOB https://rosuchebnik.ru/
https://videouroki.net/

ITP Neo2 "Pemrenune https://www.youtube.com/

44 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME http://school-

"MeTtauier" collection.edu.ru/
45 P http://zadachi-po-
CHLICHHE 3a/1a4 khimii.ru/obshaya-himiya/

46 KP Ne4 o reme "Meramnisr" https://onlinetestpad.com/ru
https://resh.edu.ru/

47 0O0630p HEMETAIIIOB https://rosuchebnik.ru/
https://videouroki.net/

CBoiicTBa 1 IPUMEHEHNE BAXKHEUIIINX https://resh.edu.ru/

48 p https://rosuchebnik.ru/
HEMCTAILIOoB https://videouroki.net/
CBoiicTBa ¥ IIPUMEHEHNE BAXKHENTIINX https://resh.edu.ru/

49 p https://rosuchebnik.ru/
HEMCTAILIOoB https://videouroki.net/
OO61mas xapakTepUCTHKA OKCHJIOB https://resh.edu.ru/

50 HEMETAJIOB U KUCIIOPOACOIEPKALIUX https://rosuchebnik.ru/
KHUCIIOT https://videouroki.net/
OKHUCIUTENBHBIE CBOMICTBA CEPHOM U https://resh.edu.ru/

51 . p https://rosuchebnik.ru/
a30THOM KHCJIOT https://videouroki.net/

59 CepHas u a30THast KUCHOTHI. VX https://resh.edu.ru/

MMPUMCHCHUC

https://rosuchebnik.ru/
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https://resh.edu.ru/
https://rosuchebnik.ru/

Bonopoansie coenHeHust

https://videouroki.net/
https://resh.edu.ru/

53 https://rosuchebnik.ru/
HeMETajlIon https://videouroki.net/
I'eneTnyeckas CBS3b HEOPraHUYECKUX hitps:/resh.edu.ru/

54 https://rosuchebnik.ru/

1 OPratMHCCKuX BEIICCTR https://videouroki.net/
ITP Ne3 Pemenue https://www.youtube.com/

55 HKCIIEPUMEHTAIIbHBIX 33124 110 TEME http://school-
"Hemerasmmbr" collection.edu.ru/

56 KP Neo5 no teme "Hemeramer" https://onlinetestpad.com/ru
X¥UMHS B IPOMBIIUICHHOCTH. https://resh.edu.ru/

S7 [IpyrHIAIIBI TPOMBIIUIEHHOTO https://rosuchebnik.ru/
IIPOM3BOJICTBA https://videouroki.net/
XUMHUKO-TEXHOJOTHYECKUE TPUHIUIIBI https://resh.edu.ru/

58 MPOMBIIIJICHHOTO MOJTyYSHHS https://rosuchebnik.ru/
metasuioB. [Ipon3BoacTBO yyryHa https://videouroki.net/

https://resh.edu.ru/

59 [IpousBoacCTBO cTanu https://rosuchebnik.ru/
https://videouroki.net/
https://resh.edu.ru/

60 Xumus B ObITY https://rosuchebnik.ru/
https://videouroki.net/

XuMHU4ecKasi IPOMBIIUIEHHOCTb U https://resh.edu.ru/

61 https://rosuchebnik.ru/
OKpyKarollas cpejia https://videouroki.net/

[TP No4 "Pemienue https://www.youtube.com/

62 HKCIIEPUMEHTAIIbHBIX 33/1a4 0 http://school-

HEOpraHWYeCcKou Xumuu'"

collection.edu.ru/
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T1P No5 "Pemrenune

https://www.youtube.com/

63 SKCTIEPUMEHTAIBHBIX 33724 110 1 http://school-
OpPraHN4ecKOr XUMHUM" collection.edu.ru/
ITP Ne6 "Perienne npakTHYECKHUX https://www.youtube.com/

64 1 http://school-

PactCTHBIX 3a1at collection.edu.ru/
https://www.youtube.com/

TIP Ne7 "IT

65 Ne7 "Tlonyuenue (':'06HpaHHe u 1 htto-//school-

pacriosHaBaHNE rason collection.edu.ru/
https://www.youtube.com/
https://onlinetestpad.com/ru
https://resh.edu.ru/
https://rosuchebnik.ru/

66 IToxaroroska k urorosoit KP 1 http.s://wdeourokl.netj
http://school-
collection.edu.ru/
http://zadachi-po-
khimii.ru/obshaya-himiya/
https://m.edsoo.ru

4! KP Ne 7
67 rorosas KP Ne6 3a kype ocoBROif 1 https://onlinetestpad.com/ru
IIIKOJIBI
68 Anamns KP. O600uenue 1
MPOWIEHHOT'0 MaTepuaia
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://www.youtube.com/
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https://onlinetestpad.com/ru
https://resh.edu.ru/
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http://school-collection.edu.ru/
http://zadachi-po-khimii.ru/obshaya-himiya/
http://zadachi-po-khimii.ru/obshaya-himiya/
https://m.edsoo.ru/
https://onlinetestpad.com/ru

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 11 xknacc/ Pynzutuc I'.E., ®enpaman @.I°., AkiimonepHoe 00I1IeCTBO

«3marensctBO «lIpocBemienne»

METOANYECKHNE MATEPHAJIbBI JIUISA YYUTEJIA
https://rosuchebnik.ru/material/

https://infourok.ru/

https://onlinetestpad.com/

https://1sept.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET

https://www.youtube.com/

https://onlinetestpad.com/ru

https://resh.edu.ru/

https://rosuchebnik.ru/

https://videouroki.net/

http://school-collection.edu.ru/

http://zadachi-po-khimii.ru/obshaya-himiya/

https://m.edsoo.ru






