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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHOi 00pa30BaTENBbHON MPOrpaMMBbl CpeaHero ooOmiero obOpa3oBaHuUs
(®OIT  COO), npencraBineHHbIX B DeAepalbHOM  rOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mpeameTa «XHUMHUsD» B 00pa3oBaTeNIbHbIX Opranuzanusx Poccuiickoi
denepany, peaqu3yIOMIUX OCHOBHBIE O00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TNOJIOKEHUN «CTpaTernn pas3BuUTUs BOCIHMTAaHMS B Poccuiickoil
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 N2 996 - p.).

OCHOBY MOAXOJ0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEICHUIO
oO1iel crpaTeruy 00y4YeHus, BOCIUTAHUS U pa3BUTUSL OOYyHAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» 1 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBHIIU
koHuentyanbHble monoxkenuas GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOydYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITY CKHUKAMH
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThIO HUX
oOpazoBaHHOCTH. OHO CIOYXKUT 3aBEpIIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, NPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
NO3HAHMS 3aKOHOB NMPUPOABI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYpbl
Yel0OBeKa, a TakKe DSKOJOTMYECKM OOOCHOBAaHHOIO OTHOIIEHHUS K CBOEMY
30POBbI0 M TPUPOAHONW cpene. Peanusyercs XuMuyeckoe o00Opa3oBaHUE
oOy4arommxcsi Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHUsI CPEACTBAMU YUEOHOTO
npeaMera «XUMHUSD, COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMHUU € Y4ETOM CHEeUU(PUKKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEpPUAIbHOW U3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1eaed W MPUHLMIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpefHero oo1ero oopasoBanus B Poccuiickoit deaepanuu.

XUMHUsl KaK 3J€MEHT CHUCTEMbl €CTECTBEHHBIX HAayK HUIpaeT ocoOylo posib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJaJa B (OPMUPOBAHUE PALMOHAIBHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOrO MPEJCTABICHUS 00 OKpYKaroIleM MHUpPE Kak O €IUHCTBE
IPUPOJIBI U YeNOBEKa, KOTopoe (HopMHUpYyeTcs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPYXAIOIIEr0 MHpPA, OCO3HAHMS B3aWMOCBSI3U MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.

TecHo B3aMMOJIEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKamH, XMUMHs cTaja
HEOTHEMJIEMOM YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIIEUTHOTO
TpyJla U KM3HU KakJI0ro uwieHa oOmectBa. CoBpeMEeHHass XHMMHsI Kak Hayka



CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBliEHA Ha pEIICHUE
IJI00ANBHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBS.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YUYEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY
oOydaromuxcs, HEOOXOMUMYI0 MM IS BbIPAaOOTKM  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIICIIHOTO BKJIKOYEHHUS B JKU3Hb COLIMYyMa, MPOJOJHKEHUS
o0pa30oBaHus B pa3JIMYHBIX 00JIACTAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HaHUM U3 00IIel XUMUU) U
OpraHn4YecKor Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3YyYECHUH
npeaMera oOecleynBaeT BO3MOXXHOCTh PAacCMOTPEHHS BCEr0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa comepkaHusi KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHus» copMupoBaHa B IMporpamMme MO XMMHM Ha OCHOBE
CUCTEMHOT0 TOJAXO0Ja K U3YYEHHI0 Yy4eOHOro Marepuana Hu OOyCIIOBIEHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXHUMHUYECKHMX M DIJIEKTPOHHBIX
OpeJCcTaBlIeHU O cTpoeHuH BemecTB. CBeleHHs 00 H3y4yaeMbIX B Kypce
BEI[ECTBAX JAIOTCS B PA3BUTHUH — OT YTJIIEBOJOPOJIOB JO CIOKHBIX OMOJOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM IMOJYYarT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEICTABICHUS] O XUMUYECKON CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yriaoMm 3peHUsi B IpeaMmeTre «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl W3YUYCHHBIM Ha YPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00yYaronuMcsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKUX TO3HUIIMM,
rIIy0ke TIOHSTh MCTOPUYECKOE W3MEHEHHE (QYHKIMA OSTOr0 3akoHa — OT
00001aroIIei 10 OOBICHSIONMEH U TPOTHO3ZUPYIOIIIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIIMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaxX W MPUMEHEHUH, a TAKXKE O XMMHUECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus jAomnoyHseTrcss B Kypcax 10 um 11 kmaccos
AIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KyJIbTYpPOJOTHUUYECKUA W MPUKIATHOU
XapakTep. OTU 3HAHHUS CIOCOOCTBYIOT MOHMMAHHUIO B3aUMOCBSI3M XUMHUHU C
JPYTMMHM HayKamH, PacKpblBalOT €€ pOJib B IO3HABATEIBHOW M MPAKTUYECKOU



JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TECOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHH, TOMOTaroT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OONMIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0semMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICINBATh WH(OOPMAIUIO U
NPUMEHITh €€ JUIsl TIOMOJIHEHWS 3HAHUM, PENICHUS WHTEIUICKTYyaIbHBIX U
AKCIEPUMEHTAIIbHBIX MCCIEA0BATEILCKUX 3a7a4. B 1enom copepkanue yueOHOTO
npeaMera «XUMHS»  JAaHHOTO  YPOBHS  HM3YyYEHUSI  OPUEHTUPOBAHO  Ha
dbopmupoBaHrue y OOy4YarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI Ui MOHUMAaHUS
bunocodckux uaeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro H
OpraHMYEeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IYyTEM OSKCIIEPUMEHTa U
pelieHus MPOTHUBOPEUYUN MEXIYy HOBBIMH (akTaMu H  TEOPETUUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJOTUUECKUX Mpobiem, a
TaKke mpo0eM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B nmane pemeHuss 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALIUU
oOyyYarolmmxcsi MPUHATHIE TPOTrpaMMON MO XUMHUU MOAXOAbl K OINPEEICHUI0
COJIEp’KaHMsI M TOCTPOCHUSI TMpeaMeTa MpeaycMaTpuBaroT (GopMupoBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE IS
pPa3IMUHBIX BHUJOB JEATEIBHOCTH: pelleHus mpobsieM, TOMCKa, aHajiu3a |
00paboTku nHGOpPMAITHN, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIEN0BATEIbCKON AESATEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke mnpemnojgaBaHus XMUMHH KaKk HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero oomero oopa3oBaHus, IPH ONPeaCICHUN
COZIEpKATEJIbHOW XapaKTepUCTUKU LeJIed H3YyYEeHUS MIpEeAMETa HaIpaBICHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIBHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOAUYECKOU TOYKH 3PEHUS TAKOW IOJAXOJ K OIPEHEIECHUIO LEIEU W3yYEHUS
npeaMeTa SBISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUsS TJIABHBIMHU IIEJISIMU HU3YUYECHHS MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttOTCSA:

e (QopMHUpPOBaHHME CHCTEMBl XHUMHUYECKHMX 3HAHMW KaK  Ba)KHCHIIICH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOWU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XUMUH,
OCBOCHHUE f3bIKa HAYKH, YCBOCHUE W IMOHHWMAHHUE CYIIHOCTH JIOCTYIHBIX
00001IIeHnI T MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmMupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEILIECTB M XUMHUYECKUX pEaKIMil, HEOOXOAMMBIX [JIsi NPUOOpETEeHUs
YMEHHI OpPUEHTHPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
MMEIOLIMX MECTO B MIPUPOJIE, B MPAKTUYECKON W MOBCEAHEBHON KU3HU;



e Pa3BUTHE YMEHMH U CIIOCOOOB JESATEIBHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OSKCIEPUMEHTa, COOJIOACHHEM TpaBUII
0e301macHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsiny ¢ aTum, copeprxaTenbHas XapaKTepUCTHKA IIeJiel U 3a7a4 U3y4eHUs
npeaMeTa B mporpaMMe 1Mo XMMUU YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU NPUOPUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpErnoJaBaHUM XUMUU B OOJbIIed CTeNeHH OTAAETCA  MPEeArnovYTeHUE
MPAKTUYECKONM KOMIIOHEHTE COJIEp>KaHUus OOy4YeHUs, OPUCHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3alliy, BJIJCIONIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSIMH aKTUBHOTO IMOJIyYE€HHUs 3HAHUI M NMPUMEHEHMSI UX B PEaIbHOM KU3HU
JUISL pEIICHUs] TPAKTUUECKUX 3ajau.

B cBs3u ¢ 3TUM mnpu U3ydeHHH IMpeaMeTa «XUMHs» JOMHHUPYIOIIEe
3Ha4YeHHE MPUOOPETAIOT TAKUE IENH U 3391, KaK:

amanranus 0O0yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dbopMupoBaHHEe  WHTEIUICKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYAIlUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

- (dopmupoBaHHe y OOYYarOIIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIMI), UMEIOUIMX YHUBEPCAIBbHOE 3HAuY€HUE Ul pa3JIMYHbIX BUJOB
NeSATEeILHOCTH: PEIIeHHs MpoOJeM, MOoMcKa, aHauu3a U 00paboTKu MHQPOpPMAIIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHUMaeT
BaXHOE MECTO B IIO3HAaHWM XHMMHMH, a TaKXKe s OLEHKH C MO3ULUN
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
IPOLIECCOB Ha OPraHU3M Y€JIOBEKa U MPUPOJHYIO CPELY;

- pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEJUICKTYAIbHBIX U TBOPYECKHX
CIIOCOOHOCTEN 00yUYaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JIsA TMOMCKAa U aHamu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOPMAIIH XUMHUYECKOTO COJIePIKAHNUS;

- ¢opmMupoBaHMEe U pa3BUTHE Yy OOYUYAIOIIMXCS aCCOIMATUBHOTO U
JIOTUYECKOTO MBINUJICHHsI, HaOII0aTeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOUMBI, B YACTHOCTH, NPHU TUIAHUPOBAHUU U TPOBEJICHUU
XUMHUYECKOT0 SKCIIEPUMEHTA;

- BOCOHUTaHHE Yy oOydaromuxcs YyOexAEHHOCTH B T'yMaHUCTHYECKON
HAIpaBJIEHHOCTH XUMHUU, €€ BAXXHOM PONM B PEHICHUU TI00ANbHBIX MpoOiIeM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUs, TIOTIOIHEHUS SHEPTETUUYECKUX PECYPCOB U
COXpaHEHHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeskHOTO
OTHOUIEHUS K TPUPOAE U CBOEMY 3J0POBBIO, a TakKe NPUOOPETEHHs OIbITa
UCIIOJIb30BAHUSl TMOJYYEHHBIX 3HAHUW U TPUHSTUS TPAMOTHBIX pEIICHUNA B
CUTYaIIMSIX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSMH.



B ydeOHOM maHe cpemHero oOmero 0oO0pa3oBaHHUS MPEAMET «XHMHSD
0a30BOTO YPOBHS BXOJUT B COCTaB MpeIMeTHON oOnacTu «EcTecTBeHHO-Hay4HbBIE
MIPEIMETBD.

OO61iee uncIo 9acoB, OTBEAEHHBIX JIJIS M3YUCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obmiero oopaszoBanusi, cocrapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hefento), B 11 kmacce — 34 yaca (1 yac B Hefieno).



COJEPKXAHUE OBYYEHUA
10 KIIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHennit A. M. BytnepoBa, e€ ocHoBHbIE TOJI0KeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XHUMUYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[TpencraBienue o kiaccupuKaluy OopraHudyeckux BeuniecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIINX MPEICTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl M3Yy4YEHMS BEIIECTB M HUX IIPEBPAILCHMIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJCIIMPOBAHME MOJIEKYJl OPraHUYECKUX BEIIECTB, HAOJIOJECHUE W
OMKMCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIPU HarpeBaHuu (IU1aBieHUE, 00YTIIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W d3TaH —
NpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHE CBOMICTBa
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPHUPOJE, MOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeilline NPEACTaBUTENN AaJKEHOB: (PU3WYECKUE W XHMUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCICHUS WU
NOJINMEPU3ALINH ), TOJIyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u MmetwnOytagueH-1,3: cTpoeHue, BakKHEWIIHNE
XUMHUYECKHE CBOWCTBa (peakuus mnoiaumepusaunuu). IlomydeHue CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psAll. ALlETUIIEH
— MPOCTEHIINIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTPOEHHE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHUEe U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QuU3MyYecKHe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHue. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUA U HUMPOBAHUS), NOAYyYeHue u npumeHerue. TOKCUYHOCTb
apeHoB. ['eHeTMuYeckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, NPUHAIIEKAIKUMHA K
pPa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHMKHM YIJIIEBOAOPOAOB. IIpuponHslii ra3 W IONMyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl mepepaboTku HeDTH:



NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. I[IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KameHHbIi
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHsI BELIECTB M UX NPEBPALLICHUN:
O3HAKOMJIEHHME C oO0Opa3lamMu IUIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIIHH
«Hedpte» wu  «Yromp», MoIeIMpoBaHHE  MOJIEKYJ  yIJIEBOIOPOAOB |
raJOr€HONPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PabOThI: MOIYYEHUE HTHIICHA
Y U3YUYEHHE €T0 CBOWCTB.

Pacuérurle 3amaqn.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoaconepxaiue opranudeckue COeJUHECHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJjioreHOBOJIOPOJaMH, TOpEHHUE), NpUMEeHeHue. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBuEe MeTaHOa U ATaHOJAa HA OPTaHU3M YEIOBEKA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W TIIMIEPHH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJuUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToMHbIe crnupThl). JleiicTBue Ha
opraHusM 4enoseka. [I[puMeHenne rimnepusa u STUIISHIJIMKOJIS.

deHom: CTpOoCHHE MOJEKYJbl, (U3MYSCKHE W XHMHYECKHE CBOMCTBA.
ToxcuuHocth penona. [Ipumenenue gpenomna.

Anpnernnpl U kemouvl. DOpMANBIAETHN, ALETAIBACIHA:  CTPOEHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KAUECTBEHHBIE PEAKLIMN ), IOJYyUYECHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBL: CTpPO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), MoayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJICMHOBAsl KUCIOTHI KaK MPEICTABUTENIM BBICIIMX KapOOHOBBIX
KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOLIEE ACHCTBHE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenne xupos. buonornueckas
POJIb JKUPOB.

VYrneBoabl:  cocTaB, KilacCHU(PHUKanus  yrJeBoAoB  (MOHO-, JU- H
nonucaxapuapl). ['oko3a — mpocTerImmii MOHOCaXapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJbl, (U3WYECKHEe U XHMMHYECKHE CBOMCTBa (B3aUMOJEHCTBUE C
ruapokcuaom Meau(Il), okucnenne ammmuadnbiM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOKEHHE TIJIIOKO3bl), HaXOXJIECHHUE B MPHPOJE, NMPUMEHEHUE,
ounonoruyeckas poiib. @orocunre3. pykTo3a Kak H30MEP IITHOKO3bI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbsl. CTpoeHUE Kpaxmania U
nemnono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmania (TUIpOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).




OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
npoBeJcHUe, HAOMIOJCHHE W OMUCAaHHE JAEMOHCTPALMOHHBIX OMBITOB: TOPEHHUE
CIUPTOB, KAaYE€CTBEHHbIE PEAKIMH OJHOATOMHBIX CIHPTOB (OKUCIEHHE 3TaHOJa
okcusioM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHE TJIMIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCcTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumonelcTBHE Kpaxmalla C HOJOM),
IIPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérurle 3amaun.

Bbluncienuss 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

A3oTcozeprkalue opraHu4ecKue COeIMHEHUS.

AMUHOKHUCIOTHI Kak aM(pOTepHble opranuyeckue coeauHenus. dusnueckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe ruiuHa). buonorudeckoe
3HaYE€HUE aMUHOKHCIIOT. [lenTuabl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpPMYHAs M TPETHUYHAs CTPYKTypa OenkoB. XUMHUYECKHME CBOWMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpAIHsl, KAYECTBEHHbIE PEAKIIMU HAa OEIIKU.

OKCIEPUMEHTAIbHBIE METOJbl HW3YUYEHHUs BEIIECTB W HUX MPEBpAIICHUI:
HaOJI0ICHUE U ONMKMCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JA€HATypalusi OEIKOB MPU
HarpeBaHUM, IIBETHBIC PEAKIINK OCITKOB.

BbicokoMoIeKyJIsIDHBIE COeIMHECHUS

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3d BBICOKOMOJIEKYJIIPHBIX COEIMHEHMH —
MOJUMEPU3ALIMS U TTOJIMKOHIEHCALIHS.

DKCIEpUMEHTANIbHBIE METOJbl HM3YYEHHUsl BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE ¢ oOpa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXIpeAMETHBIX CBSI3€U IPU U3YYEHUHU OPTAHUYECKON XMUMHUU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHSATUM, SBISIONIMXCS CUCTEMHBIMHU JUIS OTACIIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNWE, HAYYHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOpHsl, aHaJu3, CUHTE3, Kiaccu(uKaius, NepruoJuIHOCTb, HaOII0ICHNUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MmaTepus, DHEprus, Macca, aroM, DJJIEKTPOH, MOJEKyJa,
SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €IMHUIBI UX U3MEPEHUS.

buonorusi: kinerka, opranusMm, Ouochepa, oOMEH BEIECTB B OPraHU3ME,
dboToCcuHTE3, OHOJIOTMYECKH aKTHMBHBIC BellecTBa (OENKH, YIVIEBOMBI, JKHPHI,
bepMeHTHI).



['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIbI, TIOJIE3HBIC MCKOMaeMbIe, TOIUIHBO,
pecypchl.

TexHOJIOTHS: THIIEBBIC MPOIYKTHI, OCHOBBI PAllMOHAJIBLHOTO ITHTAHUA,
MOJOIIIME CPEJICTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE MPENapaThl, MaTepUaIbl U3
UCKYCCTBCHHBIX M CHHTCTHYECKHUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE OpOHUTamH, s-, pP-, d-
aneMeHThl. OCOOEHHOCTH pacIpeesieHusT JIEKTPOHOB M0 OpOUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NMEPUOJUYECKOTO 3aKOHA U [lepnoamdeckoid cCuCTEMBbI
xumuueckux aneMeHToB J[. M. MenneneeBa ¢ COBpEMEHHOUW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUSI CBOWCTB XHMHUYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM W TepuoaaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B Pa3BUTUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKassh CBS3b. BHABI XMMHYECKON CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMYECKUX PEIUIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIA KPUCTAINIMYECKON PEIIETKH.

[TonsTe o nucnepcHelx cucreMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBast 10J1s BeIIeCTBa B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCJIUHEHU. Howmenknatypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMyeckas CBA3b HEOPraHUYECKUX BEUIECTB,
MPUHAJICKAIIUX K Pa3IMYHBIM KJIaccaM.

Xumuyeckas — peakiusa.  Krnaccudukamuss  XMMHYECKHUX — peakiuii B
HEOPraHUYEeCKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MAacChl BEUIECTB,
3aKOH COXPAHEHUS W MIPEBPAILLICHUS SHEPTUH TP XUMUYECKUX PEaKIUX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3iaudHbIX (pakTopoB. OOpaTUMbIE
peakunu. XUMHYECKOEe paBHOBecue. DakTOpbl, BIUAIOIIME HA COCTOSHHE
xuMu4deckoro pasHosecus. [Ipunnnn Jle Ilarense.

Dnextponutryeckas nuccoruanus. CunbHbIe U clladbie dnekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAs, IEIIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBpALICHUN:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMuueckux 3neMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEHIETOK, HAOIOJACHUE U
OMMUCaHUE JAEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3iioKeHUE NEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TMOMOUIbIO YHHUBEPCAIBHOIO HWHIUKATOPA, PEAaKUHUH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUICCKON paboThl «BausHue pa3nuyHbIX (GaKTOpPOB HA CKOPOCTH
XUMHYECKOUN pEAKIIUN.

Pacuérurle 3amaqn.

Pacuétel 10 ypaBHEHMSIM XUMHUYECKUX pEaKUUMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIb30BAHUEM IIOHSATHUSI «MACCOBAas
JIOJIS1 BELIECTBAY.

Heoprannuyeckas xumus

Hemerammer.  Ilonoxxkenne HemeraimioB B llepuomnueckor  cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®dusnyecKkue CBONWCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMmepe
KHCII0poJia, cephl, (hocdopa u yrieposa).

XUMUYECKHE CBOMCTBA Ba)KHEWIIMX HEMETAUIOB (TajoreHOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpPEeMHHMs)) W HMX ~ COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJACOIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAJUIOB U UX COEUHEHUN.

Meramisl. [lonoxenue meramnoB B [lepuoguueckoit cucreMe XMMHYECKUX
anemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mume usnyeckue cBorcTBa MetauioB. CIUiaBbl METAJUIOB.
DNEKTPOXUMUUYECKUI Pl HAMTPSYKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BAXKHEHINUX METALIOB (HATPHUH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nmomyyeHus: MetauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIBHBIE METOJbl W3YUYECHHUS BEIIECTB W HUX NPEBPAIICHUM:
M3YUYCHHE KOJUICKIIMU «MeTaibl U CIUIaBbD», OOpa3llOB HEMETAJIOB, pEIIeHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OIHCAaHHWE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJCHCTBHE THIPOKCHIA ATIOMUHUS C pacTBOpaMu
KHUCJIOT U LIEJI0Ye, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa wiM 00bEMaA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
Y3 BEIIECTB NMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJIOTHUYECKOM, YHEPreTUUEeCKON W IMUIIECBOM
0e30MacHOCTH, Pa3BUTHM MeAMIMHBL. [loHSATHE O HayyHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.



[IpencraBiaernss 00 OOMMX HAYYHBIX NPUHIUINAX POMBIIIJICHHOTO
MOJTYICHUS BaXKHEHTITX BEIIECTB.

YemoBek B MHUpPE BEIIECTB M MAaTEpPUAJIOB: BAXKHEHUININE CTPOUTEIHHBIC
MaTepHayibl, KOHCTPYKIIMOHHBIE MaTepuajbl, KpPackW, CTEKJIO, KEpaMHKa,
MaTepHaNbl IS AJICKTPOHUKH, HAHOMATEPHAIIbl, OPTAaHUYECKUE W MHUHEPAIbHBIE
ya0OpeHus.

XuMusT ¥ 30pPOBhE YEJIOBEKA: TMpaBWJa HCIIOIh30BAHUS JICKAPCTBEHHBIX
npernapaToB, MpaBuiIa 0€30MacHOTO HMCIIOIB30BAHMSI TPErapaToB OBITOBOW XUMUHU
B TIOBCETHEBHO JKH3HH.

MeXnpeaMeTHBIC CBSI3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HEOpraHW4YecKol XuMuu B 11 Kjacce oCyIIECTBISIETCS Yepe3 MCIOIb30BAaHUE KaK
OOlIMX EeCTECTBEHHO-HAYUYHBIX TOHATHH, TaK U TOHATUNA, SBJISIOMIUXCS
CHUCTEMHBIMH JIJIS1 OTICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIaCCH(PUKAIMS, IEePUOJANIHOCTh, HAOIIOICHUE,
AKCIIEPUMEHT, MOJICITUPOBAHHE, HU3MEPCHUE, SIBJICHUE.

dusnka: MaTepusi, SHEPTHs, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOT, PATHOAKTHBHOCTD, MOJICKYJIa, SHEPTETUUECKHA YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUECKUE BEIMYMHBI U €IUHUIIBI WX
U3MEPEHUsI, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOCHCTeMma, Ouocdepa, Makpo- U
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIE MOPOJIbI, TIOJIE3HBIE UCKOTAeMbI€, TOILIIMBO,
pecypchbl.

TexHonorus: XuMuYecKasi MPOMBIIIIICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJICTBO, IHINEBAS
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINIJICHHOCTh,  TPOU3BOJICTBO
KOCMETHYECKHUX IpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJICKTPOHHAS MTPOMBINICHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS ITPOI'PAMMBI 110
XUMHUHU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
OOy4JaronMMHUCsl TPOTPAaMM  CpPEIHEro oO0mero oo0pa3oBaHus (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HayyHOo-MeTOoIM4Yeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
o0pa30BaHUsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYype
JMYHOCTHBIX PE3YyJbTaTOB OCBOCHMS NpPEIMETa «XHMHsSD» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

- OCO3HaHHE OOYYAIOUUMHUCA POCCHUICKON TPa»KTaHCKOW HIACHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

- HaJIM4Me MOTHUBALIUU K 00YUYEHHUIO;

- [IeJICHAIIPABJIEHHOE PAa3BUTUE BHYTPEHHHUX yOEKIEHUN TUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMi 0a30BOM HAYKU XUMUMU;

- TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYIIUMU LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

- HaJIW4YMe TMPABOCO3HAHUS DHKOJOTMYECKOM KyJIbTYphl M CIHOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS MpeaMeTa «XHMHS» JOCTHTaroTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATENbHOW JAEATEIbHOCTH B COOTBETCTBUH C
I'YMaHHCTHYECKUMU, COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMH LIEHHOCTSMU
U WJeaJlaMd POCCHMCKOr0 Tpa)KIaHCKOrO OOIIEeCTBA, MPUHATBIMU B OOILECTBE
HOpMaMud U TpaBWIaMH  TIOBEJEHUS, CHOCOOCTBYIOIIMMHU  Ipolieccam
CaMOINO3HAaHUS, CaMOpPA3BUTUS M HPABCTBEHHOI'O CTAaHOBJIEHUS JIMYHOCTH
oOy4Jarommxcs.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUA TMpeaMera «XUMHUS»  OTpPaKaroT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
4acTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

- OCO3HAaHHMA OOYy4YalOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX TpaB U
00513aHHOCTEH, yBa)KEHUS K 3aKOHY U MPABOIOPSIKY;

- NIPEACTaBIICHHUS O COLMAIBHBIX HOPMax M MPaBHIAX MEKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

- TOTOBHOCTM K COBMECTHOM TBOPYECKON IEATEIBbHOCTH IPU CO3AaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;



- CIIOCOOHOCTH TMOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHS, JOTUKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUIHBIX BUIOB YICOHOU ACITEIBHOCTH;

2) IAaTPHOTHYECKOI0 BOCIIMTAHMSA

- IICHHOCTHOTO OTHOIICHHWSI K WCTOPHUYECKOMY M HAYYHOMY HACIICIUIO
OTE€UYECTBECHHOMN XHMUM;

- YBaKEHHUSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPHH W MPAKTHUESCKOTO
MPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTHIKCHHSI HAyKH €CTh pPe3yJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYE€HBIX U MPAKTUKOB,;

- WMHTEpeca W TMO3HABaTEJIbHBIX MOTHBOB B TMOJYYEHHH W MOCIEAYIOIIEM
aHanu3e WH(POpMAIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

- HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO ITOBEICHUS;

- CIIOCOOHOCTH OIICHWBATH CHUTYyalldd, CBS3aHHBIE C XUMHUYECKUMH
SIBJICHUSIMH, ¥ TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHUPYSICh HAa MOpPaIbHO-
HPaBCTBECHHBIC HOPMBI M IICHHOCTH;

- TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE W TIOCTYIIKH CBOUX TOBAPHINCH C
MO3UIIMKA HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAHWE IOCIEICTBHMA 3THUX
MTOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

- TOHUMaHHUA [IEHHOCTEH 370pOBOTO M 0Oe3omacHoro obpasza >KU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

- coOmrofieHns mpaBuyl 0€30MacHOr0 OOpalleHHsl C BEIIeCTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

- TIOHMMAaHHUS IIEHHOCTH TPaBWJI WHIWBHAYATHHOTO U KOJIJICKTUBHOTO
0€30MacHOT0 MOBEICHUSI B CUTYAIIHUSX, YTPOKAIOIINX 3TOPOBBIO M KU3HU JIFO/ICH;

- OCO3HAHUS TOCIICCTBUN Y HEMPUATHS BPEIHBIX MPHUBBIUCK (YIOTPEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMSI:

-  KOMMYHUKATHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATECIIBCKOM
NEeATEIbHOCTH, OOIINECTBEHHO TMOJIE3HOM, TBOPYECKOM UM  APYrMX BHAAX
NeSATEeTLHOCTH;

- YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKHX 3ajad
COIMAJIbHON HAIPABJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

- HHTEpeca K MPaKTUIECKOMY M3yUCHHUIO Tpodeccuii pa3InyHOro poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMUU;

- YBOKEHUS K TPYY, JIIOJSIM Tpyda U pe3ybTaTaM TPYJIOBOU NEATeILHOCTH,

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBHUAYAJIbHON TPaeKTOPHUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHUH, UHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;



6) 3K0J10rH4eCKOro BOCIIMTAHMS:

- 9KOJIOTHYECKH IIeJIECO00pa3HOro OTHONICHHUS K MPUPOJE, KaK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIE;

- MOHMMaHHS TII00aJBHOIO XapakTepa AKOJIOTMYECKHUX HPOOJIEM, BIIHSHUS
YKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE MPHUPOJIHON U COLIMAIBHON CPEJIbl;

- OCO3HAHMS HEOOXOJMMOCTH HCIIOIb30BAHUA JOCTHKEHUN XUMHUHU IS
pELIeHHs] BOIMPOCOB PALIMOHATILHOTO PHUPOIOIIOIb30BAHNUS;

- QAKTUBHOTO HEMNPUATHS JEWCTBUW, IPUHOCAIIUX BpEH OKpPYKaIOIIEH
NPUPOIAHON cpelie, YMEHHSI MPOTHO3UPOBATH HEOJArONPUSTHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICUCTBUN U MPEAOTBPALIATh UX;

- HaJM4Ms Pa3BUTOrO HKOJIOTMYECKOTO  MBINUICHHS, HKOJOTHYECKOM
KYJbTYpbI, ONBITA JEATEIBHOCTH JSKOJOTWYECKONW HAIpPaBICHHOCTH, YMEHMS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEJIBHOM, KOMMYHHMKAaTUBHOM WM COLMAIBHOU
IPaKTUKE, CIOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUU
xemogoOuu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHMS:

- c(popMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIIECTBEHHON MPAKTUKH;

- TMOHUMaHusA cHneuu(UKd XUMHUM KAaK HAayKH, OCO3HaHUsA €€ polu B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpeJCTaBICHNUs 00 OKpYyXarolleM MHUpE Kak O €IMHCTBE NMPUPOIbl U YEIOBEKa, B
NO3HAaHUM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHWHu MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

- yOeXIEHHOCTH B O0CO0OM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOMU
IMBHJIM3AMM: B €€ TyMaHUCTUYECKOM HANpPaBICHHOCTH W Ba)XHOW pOJIM B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIbTYPHI, PEIICHUH TI100aTbHBIX TpoOsieM
YCTOMYMBOI'O PAa3BUTHS YEIIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, OOECIEUECHHH YCIOBUI
YCHEIIHOTO TPpyJAa W OKOJOTMYECKH KOMQPOPTHOM IKHU3HU KaXKIOrOo YjieHa
00IIIECTBA;

- €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH: TOHHMMAHMSI CYUIHOCTH METOJOB
MO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HUCIOJIb30BaTh
NoJly4aeMble 3HAHUS JJIs1 aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOILET0 MUpa U
IPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIeJaTh 000CHOBAaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE HAyuyHbIX (AKTOB M UMEIOUMXCS MJAHHBIX C IIeJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

- CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
pelieHust mpo6yieM B peabHBIX )KU3HEHHBIX CUTYAlIUAX;

- HHTEpeca K MO3HAHUIO U MCCIIE0BATENbCKOM IEATEIbHOCTH;

- TOTOBHOCTM W CIOCOOHOCTM K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTMU;



- UHTEpeca K 0COOCHHOCTSIM TPpy/Ia B pa3iudHbIX chepax mpodeccuoHaIbHOMI
JEATEeIIbHOCTH.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3YJIbTATBl OCBOCHHSI YYEOHOro npeamera «XUMHsD Ha
YpPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

- 3HauuMble a1 (OPMUPOBAHMS ~ MHPOBO33PEHHS]  OOYYaIOUIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa U CHEHU(PUKY METOJIOB TO3HAHUSA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIA (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIpyTHE);

- YHUBEpCAJIbHbIC YUeOHbIC IEUCTBUS (IT0O3HABATEIIbHbIC, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), o0ecIIeYnBaroIne dbopMupoBaHUe (byHKIIMOHATBHOM
TPAaMOTHOCTH M COITMATTLHON KOMIIETECHITUN 00yJaroIXCs;
- CITOCOOHOCTBH 00yUaroIMXCst HUCIIOJIb30BATH OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBbIC y4eOHbBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYyJSTUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHBIMU Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a30Bble JJOoruvyeckKme JaeMcTBUSI:

- CaMOCTOATEIBHO (OPMYJIHPOBATh U  aKTyaJIUM3UpPOBaTh MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

- ONpENeNATh UEIH ACITEIbHOCTH, 3aJaBas MapaMeTpbl WU KPUTECPHUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJITAThI ACATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

- WCTOJIb30BaTh MPU OCBOCHUHW 3HAHWUW MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUM W yCTAHABIMBATh WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME TMOHSTHUS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

- BbIOMpaTh OCHOBAHUS W KPUTEPUU ISl KiIacCU(UKALUM BEIIECTB MU
XAMUYECKUX PEAKIIHI;

- YCTaHaBJIMBaTh IPUYMHHO-CJIEACTBEHHBIC CBSI3M MEXAY HW3y4YaeMbIMU
SIBIICHUSIMU,

- CTPOUTHb JIOTUYECKHE PACCyXJACHUS (MHIYKTUBHBIE, IEAYKTHUBHBIC, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUCHUS;

- IPUMEHSATH B MPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUH CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKas ¢opmylia, ypaBHEHHE XHMHYECKOU
peakiuu — TMpU PEHICHUH Y4eOHBIX IMO3HABATENIBHBIX W TMPAKTUYECKUX 3ajad,



NPUMEHSTh Ha3BaHHBIE MOJCIIbHBIC TIPEJICTABIICHHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

- BJIAJ€Th OCHOBAaMHU METOJOB HAay4YHOr'O MO3HAHUS BELIECTB U XMMHYECKUX
pEeaKUunii;

- ¢opMynupoBaTh IIeId M 3aJaud  MCCJIEJOBAaHUS, HCIOJIB30BATh
MOCTaBJICHHBIE M CaMOCTOSITENIBHO C(OPMYIHMPOBAaHHBIE BOMPOCH B KAaueCTBE
WHCTPYMEHTA TIO3HAHUS M OCHOBBI NIl (POPMUPOBAHUSI THUIIOTE3bI IO MPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUI;

- BJAJeTh HaBbIKAMU CAMOCTOSITEIBHOTO IUTAHUPOBAHUS M TIPOBEICHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0OJaTh 3a XOIOM
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ylibTaT, (pOpMyIUpOBaTh
000O0IIEHMS U BBIBOABI OTHOCUTENBHO JIOCTOBEPHOCTHU PE3YJIbTaTOB MCCIIEA0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

- TpUOOpeTaTb OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM M IMPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEIIeHUs] MNPaKTUYECKUX 3aJad, HPUMEHEHUIO pa3InYHbIX
METO/IOB [TO3HAHMS.

3) pabora ¢ uHpopmMaumei:

- OpHUEHTHPOBATHCS B pA3JIMYHBIX HCTOYHHUKAX HH(opManuu (Hay4yHO-
HOMYJIsSIpHAsl JUTepaTypa XMMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOus,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BUIOB U (HOpM
MpPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

- (hopmynupoBaTh 3aMpPOChl U MPUMEHSThH PA3JIMYHBIE METOJBI IIPU TOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINIOJHEHUS YyYeOHBIX 3ama4
OIPEIEIIEHHOTO TUTIA;

- npuoOpeTaTh OMBIT MCMHOJIb30BAHUS HH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

- CaMOCTOSITEJIbHO BBIOMpaTh ONTHUMAIbHYIO (OpMY MpENCTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

- HCIOJNb30BaTh HAY4YHBIM $3BIK B KadyecTBE CpEACTBAa MpuU padoTe C
XUMUYECKON uH(pOpMaIMell: MNpPUMEHATh MEXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpeBUATYPHI, HOMEHKIIATYPY;

- HCTOJIb30BaTh M MPeoOpa3oBbIBATH 3HAKOBO-CHMBOJIMYECKHUE CPEICTBA
HaTJISTHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY JI€HCTBUSIMU:

- 3a7]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI B X0JI¢ TUAIOTa W/UiH
JTUCKYCCHM,  BBICKa3bIBaTh  HJEH, (OPMYyJIHpPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/JI0KEHHOM 3a1a4H;

- BBICTYyNaTh C MpEe3EHTAIMel pe3yJIbTaTOB MO3HABATEIBHON NIEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MPH BBHIMOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB



U3y4aeMbIX BEILIECTB, peajlu3aluy Y4eOHOTro npoekTa u (OpMyJIUpOBaTh BHIBObBI
II0 pe3yJIbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN IyTEM COTJIACOBAHMSA MO3WULHNA B
X0/1€ 00CYX/IeHUsI 1 0OMEHAa MHCHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU ACHCTBUAMM:

- CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NEATENIbHOCTD, OIpenensas €€ Lenu W 3aJadd, KOHTPOJMPOBaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpeajaraeMblii aJropuT™ ACHCTBHA mpu
BBINIOJJTHEHMM Y4e€OHBIX UM HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3(p(EeKTUBHBI CHOCOO MX pEIICHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

- OCYILIECTBIISITH CAMOKOHTPOJIb CBOEH JAESATEIBHOCTH HA OCHOBE CaMOaHaJIn3a
U CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3yiabTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

- c(OpMHUPOBAHHOCTh TPEACTABICHUM O XUMHUYECKOM COCTaBJISIIOIIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, PO XUMHHM B TIO3HAHUU SIBJICHUMN
npuposbl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHON
cpene;

- BJIQJICHHE CHUCTEMOM XHWMHUYECKMX 3HAHWW, KOTOpas BKJIIOYAET:
OCHOBOIIOJIaraloIue TOHATHS (XMMHUYECKUM DSJIEMEHT, aToOM, OJJICKTPOHHAas
000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTD, AJIEKTPOOTPUIIATEIIBHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHYTass M COKpaII¢HHAs), MOJb, MOJISIpHAS
Macca, MOJIAPHBIM O00BEM, YIJIEPOMHBIN CKEJIEeT, (DYHKIMOHAIbHAS TPYIINa,
paauKall, U30MepHusi, U30MEPhI, TOMOJIOTHUECKUN PSJl, TOMOJIOTH, YTJIE€BOAOPOIbI,
KUCJIOPOJI U a30TCOAEPKAIME COCIUHEHUS, MOHOMEp, MOJIUMEp, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
opranuueckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXKalMe B OCHOBE MOHUMAHUS MNPUYMHHOCTH M CHUCTEMHOCTH XMMHUYECKHX
SABJICHUHN, (PAKTONOTHUECKUE CBEACHUS O CBOMCTBax, COCTaBe, MOJYYEHUU W
0€30MacHOM HCIOJB30BAaHUU BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATETbHOCTU YETIOBEKa;

- chopMHUPOBAHHOCTh YMEHUI BBISBIATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAMHEHNU;

- ¢hopMHUPOBAHHOCTh YMEHHI HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY IS
COCTAaBJICHUSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)



dbopMynT OpraHMYECKMX BEHIECTB W YPaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBATh MOJIETU MOJIEKYJ OPraHUYECKUX BEIIECTB JI WILIIOCTPAIlUU HUX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

- cOpMHPOBAHHOCTh YMEHUHN YCTAaHABIWBATH MPUHAIIC)KHOCTh M3yUCHHBIX
OpPraHUYECKUX BEIIECTB IO UX COCTaBy W CTPOEHUIO K OINPEICIEHHOMY
KJIACCy/TpynIe COeOUHEHUN (YTJIEBOMOPOIBI, KHUCIOPOA U a30TCOJIEpKallnue
COCIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUHEHHMSI), JlaBaTh UM Ha3BaHUS IIO0
cuctematuiyeckoil Homenknatype (IUPAC), a Takke NpuUBOIUTH TPUBUAIBHBIC
HA3BaHUSl OT/EJIbHBIX OPraHMYECKUX BEIHIECTB (ITHIICH, MPOMHIICH, alleTUJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopMalbIeTul], aleTaabIerul, MypaBbUHas
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

- c(pOpMUPOBAHHOCTb YMEHHUSI OIPEACNATh BHUIBl XUMHUYECKOW CBSI3H B
OpPTraHUYECKUX COCTUHEHUAX (OJMHAPHBIC U KPATHBIE);

- c(OpMUPOBAHHOCTh YMEHHSI TMPUMEHSTH IMOJOXKECHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa st 0ObICHEHUSI 3aBUCUMOCTU CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEIIECTB;

- c(OpMUPOBAaHHOCTh YMEHUM XapaKTepHU30BaTh COCTAB, CTPOCHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHbBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWUJICH, alleTUJICH,
Oyramuen-1,3, metunOyramuen-1,3, GeH30JI, METaHOJ, ATAaHOJ, STHJICHTJIHKOJIIb,
TIIALEPUH, (PEHOJI, aleTalbJIerul, MypaBbHUHAsl M YKCYCHas KHUCIOTBHI, TIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATh T€HETHYECKYIO
CBSI3b MEXIY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKUIUA C
HCITIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

- c(hOpMHUPOBAHHOCTH YMEHHUS XapaKkTepru30BaTh UCTOYHUKH
YIJIEBOJIOPOJHOTO  ChIpbsl  (HE(Th, NPUPOJHBIA Ta3, Yrojib), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHE MPOIyKTOB MepepadOTKH;

- c(hOpMHUPOBAHHOCTh yYMEHUU MPOBOJUTH BBIYUCIEHUS IO XUMUYECKUM
ypaBHEHHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOIO BEIECTBA WJIW TMPOIYKTa
peakiMyu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WJIU MPOYKTOB PEAKIIUHN);

- chOpMUPOBAHHOCTh YMEHHMH BJAJETh CHUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJIaX HAYyYHOT'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH MPU U3YUYECHHH BEUIECTB U
XUMUYECKUX SBJICHHUN (HaOt0IeHNEe, N3MEPEHUE, IKCIIEPUMEHT, MOJISTIMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHEHUEM;

- chOpPMHPOBAHHOCT, YMEHHUH COOJIOJATh TpaBWia  IOJIH30BAHUS
XUMHUYECKON mocyAod W 1abopaTOpHbIM OOOpYAOBaHHEM, a TaKXe MpaBuiia
oOpalieHusi ¢ BEIECTBAMU B COOTBETCTBUM C WHCTPYKIMSIMU MO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;



- c(opMUPOBaHHOCTb yMEHUHN IUIAHUPOBATH M BBINOJHATH XUMUYECKUN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIPEBAHUHU, ITOTYYEHUE
STWIEHA M M3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUHUHU OPraHUuYeCKHX
BEILIECTB, JIeHATypalus OCJIKOB NMpPU HArpeBaHUU, I[BETHBIC PEAKIUU OCJIKOB) B
COOTBETCTBHUM C TIPaBHJIAMU TEXHUKA O€30MAaCHOCTH TMPH OOpalieHuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYZAOBAaHUEM, MPEICTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OopMe 3alucH YpaBHEHUU COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTH BEIBO/IBI HA OCHOBE 3TUX PE3YJIbTaTOB;

- c(OpPMHUPOBAHHOCTh YMEHUW KPUTHUECKH aHAJU3UPOBATH XHUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
uHdopmaiuu, aTepHeT U Apyrux);

- c(hOpPMHPOBAHHOCTh YMEHHUM COOJIOJATh MpaBHJIa  JKOJIOTHUYECKH
1eJIecOo00pa3HOro MOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IEJIAX
COXpaHEHUs] CBOETrO 3JI0POBBbS M OKPYIKAIOIIEW MPUPOJHON Cpelbl, OCO3HABAThH
OMMACHOCTh BO3JICMCTBUSI Ha KUBBIE OPraHU3Mbl ONPENEIEHHBIX OpPraHUYECKUX
BEILECTB, MOHUMAsi cMbica mnokaszatend [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBUIEHUSI W TNPEJOTBPAICHHUs] HMX BPEAHOTO BO3ACHCTBUS Ha OpraHU3M
YEJI0BEKa;

- 711 00y4aroumxcsl ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI: YMEHHE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKHUX SIBICHUM;

- JUISL CIENbIX M CHA0OBUAAIIMX OOYYaIOIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HadueHui JI. bpaitnsa nis 3anmucu XMMHUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHBIe pe3yJbTaThl OCBOCHHS Kypca «OOmas W HeopraHudecKas
XAMUS» OTPaXKaroT:

- c(OpPMHUPOBAHHOCTh MPEACTABICHUN: O XHMHYECKOH COCTaBIISIIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TO3HAHUU SIBJICHUH
npupojbl, B (OPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBLHOM TPaMOTHOCTH, HEOOXOIUMOM JIJIs pelISHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U IPUPOIHOM
cpene;

- BJAQJEHHE CHUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHI DJIEMEHT, aToM, H30Tom, s-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPULATEIIBHOCTh, CTENEHDh OKUCIICHHS, XUMAYECKAsI CBS3b
(KOBaJIeHTHas, MOHHAS, METAJUIMYECKas, BOJIOPOJIHAS ), KPUCTAJUIMYECKAs PEMIETKA,
TUNBl XUMHYECKHX  PEAKIUH, PaCTBOpP, JJIEKTPOJUTHI, HEICKTPOIUTHI,
AIEKTPOJUTUYECKAS JTUCCOLUUAIMUSA, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTb
XUMHUYECKOW peaklMi, XUMHUYECKOE€ PAaBHOBECHE), TEOPUH W 3aKOHBI (Teopus
AJIEKTPOJIUTHYECKOU AMCCOUUAlMH, Nepuoanueckud 3akoH [. M. Menpaeneesa,



3aKOH COXPAaHEHHMs] MAacChl BELIECTB, 3aKOH COXPAHCHUS U IPEBPALICHUs SHEPTUU
MpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMUECKUN SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUME B OCHOBE IOHUMAHWS IPUUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKHX SBJICHUH, (PAKTOJIOTHYCCKHE CBEICHHUS O CBOWCTBAX,
COCTaBE, NOJIYYEHHH U 0€30I1aCHOM HCIOJIb30BAHUH BAXKHEHIINX HEOPraHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIBHOCTH YEJIOBEKA,;

- chopMHUPOBAaHHOCTh YMEHHUN BBISBIIATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME IOHATUS IIPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALICHUM;

- c(OpMUPOBAHHOCTh YMEHUN HCIOIB30BATh XMMUYECKYI0 CUMBOJUKY JJIs
coctaBieHuss (OpPMYJ BEIIECTB M  YPAaBHEHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIBHBIX
HEOPTraHWYECKUX BEIIECTB (YrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
W3BECTh, HETAIIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

- c(OpMUPOBAHHOCTb YMEHUW ONpEACNATh BaJCHTHOCTh U CTENEHb
OKHUCJICHUSI XUMHWYECKHUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOTO COCTaBa, BHUJL
XUMHUYECKON CBA3M (KOBAJICHTHAs, WOHHAs, MeETaJIMYecKas, BOJOpPOAHasi) B
COCIMHEHUAX, TUIl KPUCTALTNYECKON PelIéTKH KOHKPETHOTO BElIeCcTBa (aTOMHas,
MOJIEKYJIIpHAsi, MOHHAsI, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX PAaCTBOpPAX
HEOPraHUYECKUX COCITMHEHUI;

- chOpMHpPOBAHHOCT,  YMEHHUW  YCTaHaBIMBATh  MPHUHAIICKHOCTH
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPEAeNEHHOMY KIacCy/Tpyrie
COEIMHEHUH (MPOCThIE BEMIECTBA — METAUIbl M1 HEMETAJIbl, OKCHJIbl, OCHOBAHMUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCUIBI, COJTH);

- c(hopMUPOBAHHOCTh YMEHUHN PACKPHIBATH CMBICI MEPUOJUYECKOTO 3aKOHA
H. W. MengeneeBa U JEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

- c(pOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BATh SJEKTPOHHOE CTPOCHHE
aTOMOB XMMHYECKHUX »dJieMeHTOB 14 mnepuonoB Ilepuoanueckon CUCTEMBI
xumuueckux sgemenToB JI. M. MennesneeBa, MCHONb3ys MNMOHATHA «s-, P-, d-
DJIEKTPOHHBIE opouTanm, «OHEPreTUYECKUE YPOBHIY, OOBSICHATD
3aKOHOMEPHOCTU U3MEHEHUS CBOMCTB XMMHUYECKHUX DJIEMEHTOB U UX COCIMHECHUU
110 nepuoaaM u rpynnam llepuoauuecko cucteMbl XUMHAYECKUX diieMeHTOB []. U.
Menpaeneena;

- copMUpOBaHHOCTh YMEHUW XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XAMHUYECKUE CBOWCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOU CBSI3M MEXIY HEOPTAaHUYECKUMU
BEIIECTBAMH C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

- c(OpPMHPOBAHHOCTh YMEHUS KIACCHU(PUIIUPOBATh XUMUYECKUE PEAKIINH TI0
pa3IMYHBIM TMpPHU3HAKaM (YUCIY U COCTaBYy pPEArupyrolIMX BEHIECTB, TEILIOBOMY
abdexTy peakuuu, U3MEHEHUIO CTEMEeHEW OKHUCIEHHS JIEMEHTOB, 0OpaTUMOCTU
peaKkiMK, YYaCTHIO KaTaau3aTropa);



- c(OpMUPOBAHHOCTh YMEHUN COCTAaBJISATh YPABHEHHS PEAKIUN pa3TMUHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKLIMi HOHHOTO OOMEHA, YUYUThIBas
YCJIOBHSI, IPY KOTOPBIX 3TH PEAKLIUU UAYT IO KOHIIA;

- c(opMHpPOBAaHHOCT, YMEHHUU NPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3jJUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEILECTB;

- chOpPMHPOBAHHOCTh YMEHUN pACKPBIBaTh CYIIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

- copMHpOBaHHOCT, yYMEHHUH OOBACHATH 3aBUCUMOCTb  CKOPOCTH
XMMHUYECKON peakuuu OT pa3iuyHbIX (AKTOPOB; XapakTep CMEILICHUS
XMMHUYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHEIrO BO3JCHCTBUS (IIPUHLIMII
Jle Illatenne);

- c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMUYECKHUE IPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJY4YEHHs] CEPHOM KHUCIIOThI, aMMHaka, a
TaK)ke€ CPOPMHUPOBAHHOCTh NPEACTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHUIAX WU
HKOJIOTHYECKUX MPOOIEMaX XUMUYECKOT 0 IIPOU3BO/ICTBA;

- c()OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Js1 BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Ta30B
IpU XUMHUYECKHX PEaKIUsiX, MacChl BEIIECTBA UM 00bEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce WM OO0BEMY OJHOTO M3 yYaCTBYIOUIMX B pEaKLUU
BELIECTB, TEIJIOBOro 3((eKkTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPALLECHUS U COXPAHEHUS SHEPIHH;

- cOpMHUPOBAHHOCTb yMEHUH coOONIOAaTh MpaBuja  MOJb30BAaHUS
XUMHUYECKOM Mocynoil U 1a00opaTOpHbIM OO0OpYJOBaHHEM, a TaKXkKe IpaBuia
oOpalieHusi ¢ BELIECTBAMH B COOTBETCTBUM C WHCTPYKIMSMHU MO BBINOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

- c(opMUPOBAHHOCTh yMEHUHN IUIAHUPOBATh M BBINOIHATH XUMUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpEJENeHNe Cpeabl pPacTBOPOB BEHIECTB C TMOMOULIBI0  YHUBEPCAIBHOTO
WHIUKATOPA, BIMSHUE Pa3IM4HbIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEeakIuu,
peakiMy HOHHOTO OOMEHAa, KayeCTBEHHBIE pPEaKIMU Ha cyibdaT-, KapOoHaT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHUS, pEUICHHE 3KCIEPUMEHTAIbHBIX 3334 IO
TeMaMm «Metamey U «Hemeramib»y) B COOTBETCTBHHM C TPABWIAMH TEXHUKU
0e30macHOCTH TIPU OOPAIIEHUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OpPEJCTaBIsATh PE3yJIbTaThl XUMHYECKOIO HSKCIepuMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX DPEAKIMN W (POPMYIUPOBATH BHIBOJABI HAa OCHOBE
ITUX PE3YJIbTATOB;

- c(OpPMHUPOBAHHOCTh YMEHUU KPUTHUYECKU aHAIU3UPOBATH XHWMHUYECKYIO
uH(pOpMaIMIO, TMOJyYaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEICTBA MacCOBOM
KOMMYHUKaIuu, HTepHeT u Apyrux);



- c(OpMUPOBAHHOCTb YMEHUH coOOJIOAAaTh MpaBUAa  HKOJIOTUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IEISIX
COXPAaHEHMSI CBOETO 30POBBbS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
ONAaCHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAas
cmbicn mokasarens [IJIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHUS U
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

- 711 00y4aronmxcsl ¢ OrPaHMYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

- U CIENbIX M CHa0OBUAAIIMX OOYYAIOIIMXCS: YMEHHUE HCIOJIb30BATh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne  HaummenoBaHme pa3jiesioB U
Kontposbnbie Ilpakruyeckue (UH(poBbIe)
n/m | TeM MPOrpaMmbl Bcero
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchbl
Pa3nen 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOH XUMUH
[Ipenmet oprannyeckoit
11 | XUMHH. Teopus crpoeHust 3 0 0 bubmmoreka [JOK
' OPraHNMYeCKUX COCTMHCHUHN A. https://m.edsoo.ru/d69df650
M. bytieposa
Hroro mo paszneny 3
Pa3znen 2. YriaeBoaopoanbl
91 [IpenenbHbIe yTIeBOAOPOABI 5 0 0 bubmmoreka [JOK
| — auKaHbl https://m.eds00.ru/d69df650
Henpenenbabie
2.2 rnelljsoﬂ OpOJIbI: ATKEHBI 6 0 1 bubmmorexa [JOK
ol AOPOARI: ’ https://m.edso00.ru/d69df650
QJIKQ/TUCHBI, aJTKUHBI
53 Apomarndeckue 2 0 0 bubmuoreka [IOK
" yIJIeBOJOPOIBI https://m.eds00.ru/d69df650
[IpupoaHbie HCTOYHUKHU
24 rIJ)Iellzoﬂo 0J/IOB U UX 3 1 0 brbmmorexa [TOK
ol AOPOA https://m.eds00.ru/d69df650
nepepadoTka
Hroro mo pasneny 13

Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue coeIuHEHUs

bubmmoteka IIOK
3.1 Conprit. deron 3 0 0 https://m.eds00.ru/d69df650
3. Anpneruapl. KapOoHOBBIE - 0 1 bubnuotexa [JOK
" kucnotsl. CloXKHbIE dPUPHI https://m.eds00.ru/d69df650
but6mmoreka [IOK
: 1
3.3 Vrnesomt 3 0 https://m.edso0.ru/d69df650
Hroro mo pasneny 13
Pasnen 4. AzoTconepxamme opraHudecKkne coeJMHeHus1
41 AMUHBI. AMUHOKHCJIOTEI. 3 0 0 bubnunoreka LIOK
" benkwu https://m.eds00.ru/d69df650
Hroro no pazneny 3



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

Paspnen 5. BeicokoMoJIeKyAsipHbIe COeUHEHUS

[Tnactmaccel. Kayuyku.

5.1 2
Bomokna

Hroro no pazneny 2

OBHIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME

bu6nmoreka [IOK
https://m.edso00.ru/d69df650



https://m.edsoo.ru/d69df650

11 KJIACC

Koau4vecTBOo 4acoB DJIeKTPOHHbIE
Ne  HammenoBaHme pa3jiesioB U (ungposbie)
Kontpoabhubie IIpakTuyeckue
n/n  TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHH
CrpoeHue aTOMOB.
[Tepuonnueckuii 3aKOH U
1.1 TIlepuoauueckas cucrema 3 0 0 bubmmorexa [JOK
' P https://m.edsoo.ru/2dd57f24
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
19 CrpoeHue BeliecTBa. 4 0 0 bubnuoreka [IOK
"~ MHoroo6pasue BELIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
13 Xmeckue peaxumi 6 1 1 https://m.edsoo.ru/2dd57f24
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
bu6mmoreka [JOK
21 M 1
CTaLIbl 6 0 https://m.edsoo.ru/2dd57f24
bu6mmorexa [IOK
22 H 1 1
CMCTAILIH o https://m.edsoo.ru/2dd57f24
CBs13b HEOPTAaHUYECKUX U bubnmnoreka [JOK
2.3 2 0 0
OpraHUYeCKHUX BEIIECTB https://m.edsoo.ru/2dd57f24
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
bubmuorexa [JOK
d X 4
3 VMM HORUSHD 0 0 https://m.edsoo.ru/2dd57f24
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB 34 9 3

I10 ITPOIT'PAMME



https://m.edsoo.ru/2dd57f24
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
No KoauuyecTBo yacoB JJIeKTPOHHbIE
- Tema ypoka IIlnanupyemass | @akTH4YecKasi nupposbIe
n/n Kontpoabsnsie IIpakTHyeckne
Bcero % p p JAaTa u3ydeHus /aTa u3ydeHHus o0pa3oBaTelbHbIE
pa6oTsI pa6oTsI pecypei
IIpeamer OpraHUYecKoil bubnunorexa [JOK
1 | xumun, €& BO3HUKHOBEHHE, 1 0 0 https://m.edsoo.ru
pa3BHUTHE U 3HAUCHHE /d69df650
z;;)zifl:qemnx coenmii(l)/leﬁm;ﬂ bubmorexa TIOK
2 M. ByTneposa, o OCHOBHBIC 1 0 0 https://m.edsoo.ru
TIOJIOKEHHUS [d69df650
[IpencraBnenne 0
KIaccu(hUKaIuu
OpraHUYECKUX BEIIIECTB. bubnunorexa 1[JOK
3  Howmenknarypa 1 0 0 https://m.edsoo.ru
(cucremaTnyeckas) " /d69df650
TPUBHUAJIbHBIC Ha3BaHUs
OpPTraHMYECKUX BELIECTB
AJKaHBI: COCTaB M CTPOCHHE, BH6H_H0TeKa HOK
4 OMONOMIECKHH DS 1 0 0 https://m.edsoo.ru
P /d69df650
MeraH u 3TaH — npocTenime Bubmorexa [IOK
5 | mpezacraButenu AJIKAHOB. 1 0 0 https://m.edsoo0.ru
Cmapmosas ouazHocmuxa /d69df650
) Bubmorexa [IOK
6 ’3311;63; COCTaB M CTPOCHHUE, 0 0 https://m.edsoo.ru
[d69df650
OTujaeH W OponwieH — Bubmorexa [IOK
7 | mpocreiimne mnpeacraButend | 1 0 0 https://m.edsoo.ru
AJIIKEHOB [d69df650
Ipaxmuueckas paboma bubamoreka [JOK
8 | «llonyuenue  omunena u @ 1 0 1 https://m.edsoo.ru
uzyueHue e20 ceoucmsy [d69df650
e byl BuGorea 10K
9 [Mony4yeHne CHHTETHYECKOTO ! 0 0 %ggsaﬁcléggdsoo.ru
Kay4yyKa ¥ Pe3HHbI -
AJKUHBI: COCTaB u
0COOEHHOCTH CTpOEHUS, bubanoreka [JOK
10 romomoruueckuii psam. | 1 0 0 https://m.edsoo.ru
Auerwiien —  mpocTeimmit [d69df650
MIPEACTaBUTEIb AITKHHOB
bubnuoreka [IOK
11 E;;I;:::;If; :ac; ZIEI&BHeHmO 1 0 0 https://m.edsoo.ru
peardt /d69df650
) Bu6mmorexa [IOK
12 ?EE:;;Hoiifg;iH(; TOIYOr g 0 0 https://m.edsoo.ru
P /d69df650
Frejl]{:;:q:cgaz]a B3k Bubmmorexa [IOK
13 zpma;;] ei(aﬂmﬂ’x « 1 0 0 https://m.edsoo.ru
Pa3NUYHBIM KJIaccaM /d69df650
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IIpuponnsie HACTOYHUKH
YIJIEBOJAOPOAOB:  MPUPOIHBIN

Bbubaunorexka [JOK

14 ra3 u mnomyTHble He(DTSIHBIC https://m.edsoo.ru
ra3pl, HeTh U MPOLYKTHI €& /d69df650
nepepabOTKH
IIpuponnsie HUCTOYHUKHU
YII€BOAOPOAOB: IPUPOAHBIN bubnunorexa [JOK

15 ra3 u mnomyTHele He(DTIHBIC https://m.edsoo.ru
ra3pl, HeTh U MPOLYKTHI €& /d69df650
nepepadoTKu

Bubnuoreka [IOK
Konmponvnaa paboma no .

16 https://m.edsoo.ru
pasoeny «Y2nee000poou» /4694650
[IpenensHBle  OJHOATOMHEIC Bubmunoreka LIOK

17 | compTHI: METaHON W STAHOI. https://m.edsoo.ru
BomopoaHas CBsI3b /d69df650
MHoroatoMHbIe CITUPTBHL: bubmiorexa LIOK

18 DTEL: https://m.edsoo.ru
STUJICHTTIUKOJIb U TIIHLEPHH 1d69df650
@DeHOoN: CTpPOEHHE MOJEKYJIbI, bubmuorexa [IOK

19  ¢usuyeckue U XUMHUUYECKHE https://m.edsoo.ru
CBOMCTBA, TPUMEHECHHE /d69df650
Anpaerupl: GopManbAeTui U bubmiorexa LOK

20 ACTHARL: GOP ACTA https://m.edsoo.ru
aretanbaerua. AIeToH 14694650
OIHOOCHOBHBIE —TpeNeIbHbIE bubmuorexa [IOK

21  kapGOHOBBIC KHCIIOTHI: https://m.edsoo.ru
MypaBbHUHASI K YKCYCHAsI /d69df650
IIpakTHyeckas padorta Bu6mmorexa [IOK

22 | «CeoiicTBa pacTBopa https://m.edsoo.ru
YKCYCHOI KHCJIOTBHD» /d69df650
CreapuHoBasg U  OJIEHMHOBas Bubmorexa [IOK

23 | KUCIIOTBHI, KaK MPEICTABUTEIN https://m.edsoo0.ru
BBICIIHX KapOOHOBBIX KHUCIIOT /d69df650
Mpina Kak CcOJMM  BBICHIUX bubaroreka [JOK

24 | xapOOHOBBIX  KHCIOT,  HX https://m.edsoo.ru
MOIOLLEE IeHCTBUE /d69df650
CroxHble 3¢upEI KaK Bu6morexa LIOK

o5 | TIPOH3BOJIHbIE KapOOHOBBIX https://m.eds0o.ru
KUCIIOT. ['MAponu3 CI0XKHBIX / d69df656 *
3¢upoB -
Kupsr: TUIIPOIIH3, Bu6mmorexa [IOK

26 | mpuMeHeHuWe, OHoJIOTHYecKas https://m.edsoo.ru
POJIIb KHUPOB [d69df650
YriaeBonsl: COCTaB,

27 Kinaccupukanys. Baxaeimme Eggg%ﬁeezasiora{
MPEJCTAaBUTEIIN: TJIF0KO03a, /d 69d f656 *
¢$pykTo3a, caxaposa -
Kpaxman u nemironosa Kak buomorexa LIOK

28 P t https://m.edsoo.ru
HPUPOJHBIE TIOIUMEPbI 1694650
I(Z;:;Zflmﬂbuaﬂ paboma no Bubsorexa LOK

29 ‘Z Kum;:’ . https://m.edsoo.ru

P L /d69df650
opzanuyecKue coeouHenusn)
AMUHBL: METHJIAMUH " buomorexa LIOK

30 J— https://m.edsoo.ru

/d69df650
AMUHOKHCTIOTBI Kak Bbubaunorexka [JOK
31 | amdoTepHble  OpraHUYecKHe https://m.edsoo.ru

COCOAMHCHMU, nx

/d69df650
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OHOJIOTHYECKOE 3HAYECHHE.
IlenTuasr

32

33

34

Bbenku KaK [IPUPOJIHbIE
BBICOKOMOJIEKYJISIPHBIC
COCMHCHUS

OCHOBHBIE TIOHSATHS XHUMHH
BBICOKOMOJICKYJISIPHBIX
COEIMHEHU

OCHOBHBIE METOIBI CHHTE3A
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI. IInacTmaccsl,
Kay4JyKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB
I10 ITPOT'PAMME

34

Bubnuoreka [IOK
https://m.edso0.ru
/d69df650

Bubnnoreka LIOK
https://m.edso00.ru
/d69df650

bubaunorexka [JOK
https://m.edsoo.ru
/d69df650



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

11 KITACC

KoanyecTBo yacoB DJIEKTPOHHBIE
Ne Tema ypoka Ilnanupyemas | dakTHYeCKas nupposbIe
Beero KOHTPOIbHbIE [IpaKTHIECKHE naTa M3y4enHusi aTa u3ydenusi oGpasoBaTelbHbIe
padoTsl pa6oTsl pecypchl
XUMUYECKUH BJEMEHT. ATOoM. Bbubnnorexa [JOK
1 | Dnexkrponnass  konpurypamms 1 0 0 https://m.edsoo.ru
aTOMOB [2dd57f24
[lepuonuueckuit 3aKOH u bubnunorexa [JOK
Iepuonuueckas cucreMma https://m.edsoo.ru
XUMHUYeCKHX daemeHToB J[. . [2dd57f24
2 1 0 0
MenneneeBa, ©uX CBiI3b C
COBPEMEHHOI Teopuen
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH  W3MEHEHUSs bubnuorexa [TOK
CBOWCTB XUMUAYECKUX https://m.edsoo.ru
3JIEMEHTOB M UX COCIUHEHUN I10 [2dd57f24
3 TPYINTaMm H nepuozam. 3HayeHHe 1 0 0
MEPUONNYIECKOTO  3aKOHAa U
CUCTEMBI XUMHYICCKUX
anemenToB .M. MennaeneeBa B
Pa3BUTHH HAYKH
Crpoenue BELLECTBA. Bubmmorexa [IOK
Xumudeckasi CBS3b, €€ BHIHI; https://m.eds00.ru
4 | MeXaHU3MBI obpazoBanus = 1 0 0 /2dd57f24
KOBJICHTHOM CBSI3H.
BonoponiHas cBs3b
BanenTtHoCTb. bubaroreka [TOK
DNeKTPOOTPULIATEIEHOCTD. https://m.edsoo0.ru
5 CreneHp okucieHud. Bemecrsa 1 0 0 /2dd57f24
MOJICKYJISIPHOTO u
HEMOJICKYJIIPHOTO CTPOCHHSI
ITonsrue 0 JIUCTIEPCHBIX bubaroreka [JOK
CUCTEMaX. HcTunHble u https://m.edsoo0.ru
6 | KOJUIOMAHEIC pPacTBOpEI. 1 0 0 12dd57F24
MaccoBass nosisl  BelecTBa B
pacTBope
Knaccudukarus "u bubaroreka [JOK
HOMEHKJIATYpa HEOPTaHHYCCKUX https://m.eds00.ru
7 COEIUHEHUH. I'eneTnueckas 1 0 0 12dd57F24
CBSI3b HEOPTraHMYECKUX
BEIIIECTB, PA3JINIHBIX KJIACCOB
Knaccudukamus  XUMHYSCKUX bubaunorexa [IOK
peakuuii B HEOPraHWYECKOW M https://m.edso0.ru
OpPraHHUYECKOW XUMHH. 3aKOH [2dd57f24
8 | coxpaHeHHMs MacChl BemiecTB; 1 0 0
3aKOH COXPaHEHHUS u
NpEBpalCHUsT JHEPTUH  MPHU
XUMHYCCKHUX PEaKITHIX
Cxkopoctb peakinu. OOpaTumbie bubamnoreka [JOK
9 | peakuumu. Xumugeckoe 1 0 0 https://m.edsoo.ru
paBHOBeCHE [2dd57f24
Ilpaxmuueckas paboma Bubmuoreka [TOK
10 «Bnuanue paziuunbix g 0 1 https://m.edsoo.ru
gaxmopos Ha cKkopocmb [2dd57f24
XUMUYECKOU peaKyuuy
DNEKTPOTUTHYECKAS Bubmuorexa [TOK
mucconmanus.  [lonarue o https://m.edsoo.ru
11 1 0 0
BoopoaHOM Tnokasarene (pH) [2dd57f24

pactBopa. Peakuuu HMOHHOTO
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oOMeHa. Tunponus
OpPTaHUYECKUX u
HCOPTraHMYCCKHX BEIICCTB

OKHCIUTENBHO- Bbubnnorexa [JOK
1p  BOCCTAHOBHTENbHbIC —PEAKIIHH. https://m.edsoo.ru
IousTie 00  3yeKTpoiH3e [2dd57f24
PACILIABOB U PACTBOPOB COJICH
KonTpoabHass paGora mo Bubmmorexa IIOK
13 | pa3zpeny «Teoperuueckue https://m.edsoo.ru
OCHOBBI XMMHM» [2dd57124
Meraniael, HUX TMOJOKEHHE B Bbubnnorexa [JOK
[epuoandeckoii CHUCTEME https://m.edsoo.ru
XUMHUYECKHX daemMeHToB J[. . [2dd57f24
14 ' Meuneneesa W 0COOEHHOCTH
cTpoeHuss  aromoB.  OOmue
¢busnueckue CBOICTBa
METaJJIOB
CrutaBbl METAaJIJIOB. bubanorexa [JOK
15 | DaekTpoXuMHYECKHit psn https://m.edsoo.ru
HAIPSDKCHUH METAJLIOB [2dd57124
Xumudeckue CBOMCTBa bubarorexa [TOK
16 Ba)XHEHIINX METANIOB (HATPHIA, https://m.edsoo.ru
Kanmui,  Kalblui,  MarHui, [2dd57124
ATFOMUHHI) U UX COCTMHEHUI
XuUMHYECKUE CBOICTBA Xpoma. bubmorexa LOK
17 METH H X COCAMHeHH ’ https://m.edso0.ru
[2dd57f24
XHUMHUYECKHE CBOMCTBA I[MHKA. bubnnorexa LIOK
18 KEIE3a H HX COCTMHCHH ’ https://m.edsoo.ru
[2dd57f24
Ilpakmuueckasn padoma bubaunoreka [JOK
19 "Pewenue https://m.edsoo.ru
IKCHEPUMEHMANbHBIX 3A0a4 HO [2dd57f24
meme «Memannvi»'"
Hemerannel, ux MOJIOXKEHUE B bubaunoreka [JOK
[epuoauaeckoit CHCTEME https://m.edso0.ru
20 | xumuueckux smemeHtoB J[. . [2dd57f24
MenneneeBa W OCOOCHHOCTU
CTPOCHHS aTOMOB
®dusnueckue CBOMCTBa Bbubnnorexa [IOK
HEMETaJUIOB. Asorpomnust https://m.edso0.ru
21 | wemerayioB  (Ha  TpUMEpe [2dd57f24
Kuciopona, cepsl, docdhopa u
yriepoia)
XuMHUUeCKHe CBOWCTBa Bbubnuorexa [IOK
22 | TajoreHoB, Ceppl M WX https://m.edso0.ru
COEIMHEHUN [2dd57f24
N bubamnoreka [JOK
XUMHU4YecKrue CBOKMCTBAa a30Ta, .
23 (bocthopa 11X coeTuHeHIi https://m.edsoo.ru
[2dd57f24
XumMudeckue CBOWCTBa Bbubaunorexa [IOK
24 | yraepoja, KpeMHHS M X https://m.edsoo.ru
COEIMHEHU [2dd5724
IIpumenenue BaXXHEUIINX bubmorexa LIOK
25 HEMETAJIJIOB U UX COCAUHEHHMI https://m.eds00.1u
[2dd57f24
O0001IeHHEe U CHCTEMAaTHU3ALUS Bubmuorexa [TOK
3HaHuil 1o teme «HeMeramibny. https://m.edsoo.ru
26 | BoluucneHuss 1o ypaBHEHUSIM [2dd5724

XUMHUYCCKUX pCaKIII/Iﬁ nu
TECPMOXUMHNYCCKUEC paC‘IéTBI
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Ipakmuyeckas paboma

Bbubnnorexa [IOK

27 | «Pewenue sxcnepumenmanvuoix = 1 https://m.edsoo.ru
3adau no meme "Hememainnot"y [2dd57f24
Konumponvnaa paboma no Bubmmorexa IIOK

28 | memam «Memannor» u 1 https://m.edsoo.ru
«Hememannoy [2dd57f24
Heopranugaeckune u Bubmmorexa IIOK

og = Opramuteckue KHCHOTHL 4 https://m.edsoo.ru
Heopranuueckue u [2dd57f24
OpraHUYeCKHUe OCHOBAHHS
AwmpoTepHbIE HEOpPraHUYECKHE Bubmmorexa IIOK
U OpPraHHUYEeCKHe COCTUHCHHS. https://m.edsoo.ru

30 | T'eneruueckast cBszp | 1 [2dd57f24
HEOPraHUYECKUX u
OpPraHUYeCKUX BEIECTB
Porp xuMuum B oOecrmedeHUH bubanoreka [JOK
DKOJIOTHYECKO, https://m.edsoo.ru

31 | sHepreTH4ecKOW U  MHIIEBOU 1 [2dd57f24
6e30macHoCTH, pa3BUTHH
MEIUIMHBI
IpencraBnerns 00  oOmmx bubarorexa [TOK

3y  HAYHHBIX NpHHIMIAX ¢ https://m.edsoo.ru
MPOMBIIUICHHOTO  MOJTyYeHHs [2dd57f24
Ba)KHEHIIIHMX BEIIECTB
UYesoBeK B MHpPE BEIIECTB U bubmorexa [IOK

33 MATEPHATOB P m 1 https://m.edso0.ru

P [2dd57f24
bubnnorexa [IOK

34 XuMmus v 370pOBbE UEIOBEKA 1 https://m.edso0.ru

[2dd57f24

OBIIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJI51 YYHEHUKA

- Xwmmus, 10 xmace/ T'abpuwenmstH O.C., OctpoymoB W.I'., CmamkoB C.A.
AKIMOHEpHOE 0011ecTBO «M30aTenbeTBO «IIpocsemenue»
- Xwmmus, 11 xmace/ T'abpuwenstH O.C., OctpoymoB W.I'., CmamkoB C.A.
AkmmonepHoe o0mecTBo «M3aarenberBo «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

- [IpenomaBanue ecTeCTBEHHO-HAYYHBIX MPEIMETOB B YCIOBUAX OOHOBJICHUS
cojiepkaHus oOmiero obpaszoBaHus: Metoauueckoe mocodue / [Ilentnn A.YO.,
3arpannunas H.A., HukumoBa E.A. u np.]; mon pen. A.lO.lentuna. — M.:
OI'BHY «MuctutyT cTpareruu pazsutus oopazoBanus PAO». 2021. — 184 c.

- Ypoku xumuu B 10 kiacce : 6a30BbIil ypoBeHb : MeToauyeckoe nocodue / O.C.
[Mabpuensn, N.I'. OctpoymoB, C.A. CnankoB. — Mocksa : [Ipocsemnienue, 2022. —
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IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
HNHTEPHET

- Poccuiickas anekTpoHHas 1mkona - https://resh.edu.ru/

- YUWN.PY - https://uchi.ru/

- AO "UznarennctBo "Ilpocsemenue" - https://media.prosv.ru/
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