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HNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE CpeaHero oodiiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHWKA K pe3yiabTaTaM OCBOCHHS (emepaibHOW  00pa3oBaTebHON
nporpamMmel cpenHero odmero oopazosanus (POIT COO), npencraBieHHbx B DenepaibHOM
rocyJapctBeHHOM oOpazoBarenbHOM cTtangapte COO, ¢ yuérom Konnenuuu mnpemnojiaBaHus
yuebHOro mpeameTra «Xumus» B o0pa3oBaTelbHBIX opraHuzanusx Poccuiickoit @eneparuu,
peaNu3yronMX OCHOBHBIE 00pa30BaTEIbHbIE IPOTPAMMBI, U OCHOBHBIX MOJIOXKEHUN «CTpaTerun
pa3BuTHs Bocnutanusa B Poccuiickoit @enepannu Ha nepuon a0 2025 roga» (Pacnopsbxenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MporpaMMbl MO XUMHH, K OIpPEACICHHUIO O0O0Ien

CTpaTeruu 00y4YeHUsl, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YUEOHOIr0 MpeaMera
«Xumusi» mas 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTaBUJIM KOHIENTYaJIbHBIEC MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIGHHOCTH ILI€JieH, COIepX aHUs, PE3yJNbTaTOB OOYyYECHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBHIITYCKHUKOB.
XuMHuueckoe o0pa3zoBaHue, MOJIy4aeMOe BBIITYCKHUKaMH 00I1e00pa30BaTeIbHON OpraHu3aluu,
ABJISIETCSI HEOTHhEMJIEMOM YacThl0 UX 00pa30BAHHOCTU. OHO CIYXHUT 3aBEPILAIOIIMM 3TAIOM
peanu3alyyd Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
L[EJIOCTHOM CHUCTEME XMMHUYECKOTO 00pa30BaHMsI. JTU LEHHOCTH KacaroTCs MO3HAHMS 3aKOHOB
npuponbl, (GOPMUPOBAHUS MHUPOBO33PEHUSI U OOIIEH KyJbTYpbl YEJIOBEKa, a TakKke
HKOJOTUYECKH OOOCHOBAaHHOIO OTHOLIEHUS K CBOEMY 3[0POBbI0 M THPHUPOJHON Cpele.
Peannzyercs xumudeckoe oOpa3oBaHUE OOY4YalONIMXCS HAa YPOBHE CpPEAHEro OOIIero
o0Opa3oBaHusI Cpe/ICTBAMH YUEOHOTO npeaMeTa « XUMUs», CoAepKaHnue U MMOCTPOEHUE KOTOPOTO
ompeseieHbl B MpOrpaMMe MO XMMUU C y4€TOM CHenu(pUKU HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJIBI U B MAaTEPHAIILHON KU3HU OOIIECTBA, a TaKKe C YYETOM OOMIMX Iened U
NPUHILIUIIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE CHUCTEMbl CpPEIHEro OOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHS KaK 2JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO POJIb B COBPEMEHHOM
[IMBWJIM3AINH, B CO3JJaHUM HOBOM 0a3bl MaTepHaNbHOU KyJIbTypbl. OHAa BHOCHUT CBOW BKJIAJ B
(bopMHpOBaHKE PATMOHAIIBHOTO HAYYHOI'O MBILIUICHHS], B CO3/IAHHUE LIEIOCTHOTO MPECTABICHUS
00 OKpy>KarolieM MUpE KaK O €IUHCTBE MPUPOJIbI U YEIOBEKa, KOTOpoe (popMuUpyercs B XUMUU
Ha OCHOBE IMOHMMAaHUs BEUIECTBEHHOTO COCTaBa OKPYKAIOIIEr0 MUPa, OCO3HAHUSI B3aUMOCBS3U
MEXK]ly CTPOCHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMH MPUMEHEHUS.

TecHO B3aUMOJEWUCTBYSI C JAPYTMMHU €CTECTBCHHBIMHM HayKaMH, XHMHUS CTajla
HEOTHEMJIEMON YacThbI0O MUPOBOM KYJIBTYpPbI, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa U
KU3HHA KaKJ0TO wieHa oOmiecTtBa. CoBpeMeHHas XMMUSI KaK HayKa CO3UaaTelibHast, KaKk HayKa
BBICOKHX TEXHOJIOTHI HAMpaBJICHa Ha PEIICHHE TI00AThHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS
YEeJIOBEUYCCTBA — CHIPHEBOM, DHEPIeTHYECCKOM, IHIINCBOM, SKOJOTHYSCKOM OC30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cootBeTcTBHMM C OOMMMH LENSIMU W TPUHIIMIIAMH CPETHETO OOIIero oOpa3oBaHUs
comepxkanue mnpeamera «Xumus» (10-11  kmaccel, 0a30BBI  YpOBEHb  H3y4YCHUS)
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO TOJArOTOBKY OOyYaromuxcs,
HEO0OXOIUMYIO UM JIJIsl BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB, YCICIIHOTO BKIIIOUEHHS B
KU3Hb COLIMYMA, TMPOJIOJDKEHHUS] OOpa30BaHUsS B Pa3IUYHbIX OOJACTAX, HE CBA3AHHBIX
HEMOCPEJICTBEHHO C XUMHEH.



CocraBnsomuMu  TipeaMeTa «XUMUs» SBISIOTCS 0a30Bbie Kypchl — «OpraHuyeckas
xumus» U «OOm@ass W HeopraHWYecKas XUMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEpP KaHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMa 3HAHWUW MO HEOPraHUYECKOW XUMHUH (C
BKJIFOYEHUEM 3HAHMK M3 OOIIEeH XMMHUH) M OopraHuyeckor xumuu. DopMmupoBaHHE AaHHOMN
CUCTEMbI 3HaHUM MPU U3YUYECHUU MpeIMeTa 00ECIIEUMBAET BOZMOXKHOCTh PACCMOTPEHHUSI BCETO
MHOT000pa3usi BEIIECTB HA OCHOBE OOIIUX MOHATHMA, 3aKOHOB ¥ TEOPUN XUMHUH.

CrpykTypa conepxanusi KypcoB — «Opranuueckast xumusi» u «OO0111as 1 HeopraHudeckas
XUMUs» chopMupoBaHa B IpOrpaMme Mo XMMUK Ha OCHOBE CUCTEMHOIO TOJIX0J1a K U3YUYECHHIO
yueOHOTO Marepuana M OOyCIIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHUEM 3HAHUW Ha
ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. TakK, B Kypce€ OPraHMYECKOM XUMHM BEIIECCTBA
paccMaTpUBaIOTCA HA YPOBHE KJIACCUYECKOW TEOPHUH CTPOCHHSI OPraHUYECKHX COCOUHEHUH, a
TAK)K€ HA YPOBHE CTEPEOXMMHUYECKUX W JJICKTPOHHBIX IMPEACTABICHUN O CTPOECHHUHM BELIECTB.
Cenenus 00 M3ydaeMbIX B Kypce BEIIECTBaX JAIOTCA B Pa3BUTUU — OT YIJIEBOAOPOAOB O
CJIO’KHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHUN. B Kypce opraHMyecKol XMMUU MOJy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 00Ilero oOpa3oBaHUs IEPBOHAYAIIbHbBIC
MIPEICTABJICHUS O XUMUYECKOM CBSI3H, KIIaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTU
CBOWCTB BELIECTB OT UX CTPOECHUS, O XUMUYECKON pPEAKIIUU.

[Tox HOBBIM YyTJIOM 3peHHsSI B MpeaAMeTe «XHUMHs» 0a30BOr0 YpOBHSI paccMaTpUBaeTCs

M3YYCHHBI HAa YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs TEOPETUUECKHM MaTepuan u
(aKTOJOTUYECKHE CBEJICHUS O BEIIECTBAX U XMMHYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHUYecKass XUMUs» 00yUYaloIUMCs MPEOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAQYEHUE MEPUOJIUUYECKOr0 3aKOHA C OOIIETEOPETUUECKUX U METOAOJOTMYECKUX TMO3UIIUMI,
riy0Ke TMOHATh HWCTOPHUYECKOE HM3MEHEHUEe (YHKIMA 3TOro 3akoHa — OT 00oOImaroimen 10
OOBSICHSIFOIICH U IPOTHOZUPYIOIIEH.
Enunas cucrema 3HaHMM O BAXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX H
NMPUMEHCHUHU, A TaKXe€ O XHUMHUYECKHX PpEaKIUsAX, HMX CYIIHOCTA M 3aKOHOMEPHOCTSX
MpOTEeKaHus aomnoJHsercs B Kypcax 10 u 11 kimaccoB anemeHTamu coaep:KaHusi, UMEIOIUMHA
KYJbTYPOJIOTUYECKUN W TPUKIATHON XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HAayKaMH, PACKpPBIBAIOT €€ pOJIb B I103HABATEIBHOU H
MPaKTUYECKON NEATEILHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXXEHUS K IMPOIIECCY
TBOPYECTBA B 00JACTH TEOPHUH U MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTIOMOTAIOT BBIITYCKHUKY
OPUEHTHUPOBATHLCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYUMBIX TIPOOIeMax, CBI3aHHBIX C XMMHUEH,
KPUTUYECKH OCMBICIMBATh MHPOPMAIIUIO U IPUMEHATH €€ ISl TIOTIOTHEHHS 3HAHUMN, PeIeHUs
VMHTEJUIEKTYAJIbHBIX U 3KCIIEPUMEHTAIBHBIX MCCIIEIOBATENBCKUX 3a1a4d. B nenom coaep:kaHue
y4eOHOTro mpeaMeTa « XUMHUs TAaHHOTO YPOBHSI U3YUEHHUs OPUESHTUPOBAHO HA (POpMUpPOBAHKE Y
00yYaroImMXCs MUPOBO33PEHUYECKONM OCHOBBI ISl TTIOHUMAaHUST (GHIIOCO(CKUX UJIeH, TaKUX KaK:
MaTepUaIbHOE €IMHCTBO HEOPTAHMYECKOTO M OPraHUYeCKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB KX COCTAaBOM UM CTPOCHUEM, IIO3HABAEMOCTh MPUPOAHBIX SBJICHUU MYyTEM
AKCIIEPUMEHTAa U PEILICHUs] MPOTUBOPEYUN MEXAYy HOBBIMU (haKTaMU U TEOPETUUYECKUMU
MPEANOChUIKAMU, OCO3HAHUE POJIM XMUMHUHU B PEIIEHUM HKOJOTHMUECKUX MpoOJieM, a Takke
nmpobJsieM cOepeKeHUsT IPHEPTeTHUECKUX PECYpCOB, CHIPhS, CO3JaHUS HOBBIX TEXHOJIOTMH U
MaTEepUAJIOB.

B mnane pemieHus 3amad BOCIUTAHUS, PAa3BUTHS W COIHAIM3AIUU  OOYYAFOIIMXCS
MPUHATBIE NPOTPAMMOM MO XMMHHU MNOAXOJBl K ONPEACIEHUIO COJIEPKAHUA U TOCTPOECHUSA
peaMeTa MpeycMaTpuBaoT (POPMUPOBAHNE YHUBEPCAIBHBIX YUEOHBIX NEHCTBUN, UMEIOIINX



0a30BO€ 3HAUYCHHE IS PA3TUYHBIX BUJIOB JCATEIBHOCTH: PEIICHUS TPOOIeM, MTOUCKA, aHAIN3a
U 00paboTKM HMHGPOpPMAIMH, HEOOXOIWMBIX MIJii MPHOOPETeHHS ONbITa MPAKTHUYECKOH H
UCCJIeI0BATENIbCKON AESTENBHOCTH, 3aHUMAIONIECH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakTtuke npenojaBaHus XMMUU KaK Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHusl, TaKk U Ha
YPOBHE CpEeHEro o0IIiero oOpa3oBaHus, IPHU OMPEACIICHUN COECPKATEIHHOU XapaKTePUCTUKU
nenel u3ydeHusl mpeaMera HalpaBiIeHUEM MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércs (QOopMUpOBAHME OCHOB XMMHUYECKOM HAayKHM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHHUS, TMPAKTUUECKOW EATEITbHOCTH YelOBEKa M Kak OJHOTO0 M3 KOMIIOHEHTOB
MUPOBOW KyJbTypbl. C METOIUYECKON TOUKH 3pEHUSI TAaKOW MOAXOJA K OMNpENeTCHUIo Ielei
M3YUYCHHUS TIPEAMETA SIBJISIETCSI BIIOJIHE ONPaB/IaHHbBIM.

CornacHo JaHHOUM TOYKE 3pEHUS IJIaBHBIMU LEJISIMU U3YyUYCHUS MIpeaMeTa « XUMuUs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) siBASIIOTCA:

. dbopMUpOBaHUE CHUCTEMbl XUMHUYECKUX 3HAHUM Kak BaKHEWIIEeW cocTaBisitonen
€CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B OCHOBE KOTOPOM JI€KAT KIIOYEBBIC TMOHSTHS,
(dbyHIaMeHTaIbHBIC 3aKOHBI U TEOPUU XMMUU, OCBOCHUE SI3bIKA HAYKH, YCBOCHUE U TOHUMAaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHU MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C
HUCTOPUEH UX PAa3BUTHUS U CTAHOBJICHHUS;

o dbopMHpoBaHUE U Pa3BUTHUE NPEJICTABICHUNA O HAYYHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUA, HEOOXOAUMBIX ISl TPUOOPETCHUS] YMEHUN OPUEHTUPOBATHLCS B MUPE
BEIIECTB W XWUMHMUYECKUX SIBJICHUHM, HUMEIOIIMX MECTO B TMPUPOJAE, B TMPAKTUYECKOU U
MOBCEHEBHOM JKH3HH;

o pa3BUTHE YMEHUW U CHOCOOOB JCSATEIBLHOCTH, CBS3AaHHBIX C HAONIOJEHUEM U
00BSICHEHHEM XUMHUUYECKOTO IKCIIEPUMEHTA, COOIIOICHUEM MPaBHJI 0€30IMacHOr0 O0paIeHus ¢
BEILIECTBAMH.

Hapsiny ¢ aTum, comepxaTenbHash XapakTEpPUCTHKA IeNed W 3aja4 W3y4deHUs NpeaMmeTra B
mporpaMmMe MO XHUMHH YTOYHEHAa W CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMU
MIPUOPUTETAMHU B CUCTEME CpesiHero o0riero oopasoanusi. CerofHs B MpernojaBaHuy XUMHUH B
OoJiblliel CTENEHW OTHAETCS TNPEANOYTCHHE NPAKTUUYECKON KOMIIOHEHTE COJCpKaHUS
oOy4yeHHUsl, OPUEHTUPOBAHHOW HA TOATOTOBKY BBIIYCKHHUKA  00II€00pa3oBaTEIbHON
OpraHu3alliy, BJIAJICIONIEr0 HE HAOOPOM 3HaHUH, a (PYHKIIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh
crocobamMu ¥ YMEHUSIMU aKTUBHOTO MOJYYECHUS! 3HAHUN U MPUMEHEHUS UX B PEATbHOU KU3HU
JUTSL PEIICHUS TPAKTUYECKUX 3a/1ad.

B cBsi3u ¢ 3TUM TIpu M3yueHHM TIpeaAMeTa «XUMHUS» JOMUHUPYIOIIEe 3HAaUeHUEe MpUoOpeTaroT
TaKue 1Eed U 3a/1a4, KakK:

e ananTaius OOYy4alolmUXCs K YCIOBUAM JIMHAMUYHO Pa3BUBAIOIIECTOCS MU,
dbopMHpOBaHNE WHTEUICKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

e (QopmupoBaHue Yy OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM ),
UMEIOIUX YHUBEPCAIBHOE 3HAYCHUE IS Pa3JIMYHBIX BHUJOB JEATCIBHOCTH: PEIICHUS
npoOjieM, TIOMCKa, aHajau3a W o0paboTku uWHOpMaIMK, HEOOXOJAUMBIX IS
NpUOOPETEHHs OMbITa ACSATENBHOCTH, KOTOpPas 3aHMMAeT BAXKHOE MECTO B TO3HAHUU
XUMUHU, a TaKKe I OICHKU C TO3WIMKA SKOJOTHYECKON Oe30MacHOCTH XapakTepa
BJIMSIHUSL BEHIECTB M XMMHYECKHUX MPOIECCOB HAa OPraHW3M YeJOBE€Ka U MPUPOJHYIO

cpeay,



® Da3BUTHUE MO3HABATEIbHBIX HHTEPECOB, HHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00y4aromuxcsi: CHOCOOHOCTH CaMOCTOSITENBHO MPHOOpPETaTh HOBBIE 3HAHMS IO XUMUH B
COOTBETCTBUM C JKM3HEHHBIMH MOTPEOHOCTSMH, HCHOJb30BATh COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJOTUH JUIS MOUCKA M aHAIM3a y4eOHON U HayYHO-TIOMYJISPHOI
MH(QOPMALIUU XUMHYECKOTO COJIePKaHUS;

e (QopmHupoBaHHE U PA3BUTHE Yy OOYYAIOIIMXCA ACCOLMATHBHOTO U JIOTUYECKOTO
MBINUICHHS, HaOTIOAATeNbHOCTH, COOPAHHOCTH, AKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOMUMBI, B YACTHOCTH, IMpH I[JIAHUPOBAHUM U TPOBEACHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

® BOCHHTAHHE y OOydarolmUXcs YOSKIEHHOCTH B TyMAaHHCTUYECKOW HANpaBICHHOCTH
XUMUHM, €€ BaXHOH pPONM B PELUICHUH TIJI00AJbHBIX MPOOJIEM palMOHAIBLHOTO
IPUPOAONOIL30BAHNSA, TIONOJHEHUS JHEPreTHYECKUX PECypCcoB U  COXpaHEHHSA
OPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOro OTHOUIEHMS K
OpUPOJIE U CBOEMY 3JI0pPOBbIO, a TaKXke NpUOOpEeTEeHUs] ONbITa HCIOJIb30BAHUS
MOJTyYE€HHBIX 3HAHUU 7Sl TPUHATUS TPAMOTHBIX PEUICHUH B CHUTYallUsSX, CBSI3aHHBIX C
XUMHYECKUMU SBICHUSIMHU.

B yueOHOM maHe cpeaHero ooOmero oOpa3oBaHUs MHpeaMeT «Xumus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeaMeTHON oOnactu «EcTecTBeHHO-HayuHBIE TpeaMeThl». Oliiee 4ucio
4acoB, OTBEJIEHHBIX JUJISl U3YYEHUS] XMMHUH, Ha 0a30BOM YPOBHE CPEHEr0 00IIEero 00pa3oBaHus,
coctapisieT 68 gacoB: B 10 knacce — 34 yaca (1 gac B Hexenio), B 11 kiacce — 34 gaca (1 gac B
HEJICITIO).

COJAEPKAHUE OBYYEHUA

10 KITACC

OPT'TAHNYECKASA XUMUA
Teopernyeckne 0CHOBbI OPraHUYECKON XUMUH

[IpenmMeTr opraHnYeCcKON XMMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYEHHUU
HOBBIX BEUIECTB W MaTepuaioB. Teopus CTPOEHUS OpraHWYECKUX coeanHeHuit A. M.
byrnepoBa, e€ ocHOBHble monoxkeHUusA. CTpyKTypHble (DOPMYJIBI OPraHMYECKUX BEILIECTB.
I'omomorus, nzomepusa. XUMHYECKasl CBS3b B OPraHUYECKUX COCIWHEHUSAX — OIAUHAPHBIE H
KpaTHBIE CBSI3H.

[IpeacraBnenrie o  kjaccupuKalMu  OpraHMYeckux  BemectB. HomeHknarypa
OpraHUYeCKUX COEAMHEHUH (CUCTEeMaTuyecKkas) M TpHUBUAIbHBIE HA3BaHUS BaKHEUILINX
IIPEACTABUTENIEN KIIACCOB OPTaHUYECKUX BEILECTB.

OKCHepUMEHTAIBHBIE METOJIBI U3YUYEHHMSI BEIIECTB U MX NMPEBPALLCHUI: 03HAKOMIICHHE C
oOpa3naMi OpraHUYeCKUX BEIIECTB M MaTepHallaMUd Ha WX OCHOBE, MOJEIUPOBAHHE MOJEKYJ
OpraHMYECKUX BEILECTB, HAOJIIOACHHE W ONHUCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO
NPEBpPALCHUIO OpPraHMYEeCKUX BEIIEeCTB IpPH HarpeBaHuu (IUIaBJICeHHE, OOYIJIMBaHUE U
TOPEHHE).

YriaeBoaopoabl

AnKaHBI: COCTaB M CTPOEHHE, IOMOJIOTHYECKHMH psa. MeraH u 3TaH — IpocTeuime
IOPEICTAaBUTENN AJKAaHOB: (PU3MUECKHE M XMMHUYECKHE CBOWCTBA (pEakUuM 3aMELICHUs U
TOpPEHMs), HAX0XKJICHUE B IIPUPOJE, TOIYyYEHUE U IPUMEHEHHUE.



AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUH psijl. DTUIIEH U MIPONUJIEH — NPOCTEUIINe
MPEACTABUTENN AKCHOB: (PU3NYECKHE M XUMHUYECKHE CBOWCTBA (PEaKIMH TUIAPUPOBAHUSA,
raJIOreHUPOBAHMUS, TUAPATALIUU, OKUCIICHUS U TIOJTMMEPHU3ALINN ), TOJIyYeHHE U IPUMEHEHHE.

AnkaaueHnsl: 0yraauen-1,3 u metunOyraauen-1,3: cTpoeHne, BaKHEHIITNE XUMUYCCKHE
cBoMCTBa (peakius nmonuMmepusaium). [lonydyeHne CHHTETHYECKOTO KaydyKa U PEe3UHBI.

AJKHUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psa. ALCTHIEH —
OPOCTEUIINN TPEACTaBUTENb QJIKHHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XHUMHUYECKUE
CBOMCTBa (peakiuy TUAPUPOBAHUS, TAIOTCHUPOBAHMS, TUApATALIMN, TOPEHUS), MOTYYECHUE U
IPUMEHEHHUE.

Apenbl. beHzon: coctaB, cTpoeHHe, (U3NUECKHE M XUMHUYECKHE CBOWCTBa (peaKIuu
rajOreHUPOBAHUSI U HUTPOBAHUS), MOJYYEHUE U OpPUMEHEHUE. 1071yon: cocmas, cmpoeHue,
Qusuueckue u Xumuieckue c8olcmea (peakyuu 2ai02eHUpoO8arUs U HUMpo8aHus), noayyeHue u
npumenenue. TOKCMYHOCTh apeHOB. [‘eHeTMyecKas CBA3b MEXAY YIIEBOAOPOJAMH,
MPUHAJJICKAITUMHU K Pa3IUYHBIM KJIACCaM.

[IpupoaHble UCTOYHUKHU YTIEBOAOPOJ0B. [IpupoaHblii ra3 U MOMyTHbIE HE(TSIHBIC Ta3bl.
Hedts u e€ mpoucxoxnenue. CrnocoObl mnepepaboTku HedTHU: TEpPeroHka, KPEKUHT
(TepMHUYECKH, KaTaTUTHUECKHH), muposn3. [IpoaykTel nepepadboTku HedTH, UX IPUMEHEHHE B
MIPOMBITIIUIEHHOCTH U B ObITY. KaMeHHBIH yroJib U POYKThI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOIBI U3YUYEHHUS BEUIECTB U MX MPEBPALICHUI: 03HAKOMIJIEHUE C
oOpa3siiamMu T1acTMacc, KaydykoB M pe3uHbl, Koyekinu «HegpTb» u «YTrosby, MoAeIupoBaHue
MOJIEKYJI YTIIEBOJOPOIOB U rajOTr€HONPOU3BOIHBIX, IPOBEACHUE
HPAKMUYECcKOU padonipl. IOyYEHUE ITUIIEHA U U3YUYEHHE €TO CBOMCTB.

Pacuémmnuie 3a0auu.

e Briuuciaenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Maccel, 00bEMa, KOJIUYECTBA
HMCXOJHOTO BEIIECTBA WM TMPOAYKTa PEaKIMH 0 M3BECTHBIM Macce, 00BEMY,
KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WIJIM MPOJTYKTOB PEAKIINH).

Kucsopoacoaep:kanue oprannyeckue coelMHeHUs

[IpenenbHble OJHOATOMHBIE CHHUPTHI. METaHON W 3TAaHON: CTPOCHHE, (DU3UYECKUE H
XUMHUYECKHUE CBOMCTBA (pEaklMd C aKTUBHBIMU METAJJIaMH, TaJOr€HOBOJIOPOJaMHU, TOPEHHUE),
IpUMEHEHUE. BOIOpOoAHBIE CBSI3M MEXAYy MOJIEKYJaMH CHUPTOB. JlencTBue MeTaHona Hu
ATaHOJIa HA OPTraHK3M YEJIOBEKA.

MHoroatoMHbie CHUPTHI. DTHICHIJIMKOJb M TJHIIEPUH: CTpOeHUue, (Qusmdyeckue wu
XUMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO IIEIOYHBIMU METa/lIaMH, KaueCTBEHHAsI peaKIlus
Ha MHOTOAaTOMHbIC CHUPTHI). JleiicTBue Ha opraHu3M uenoBeka. [IpuMmeHeHue TiUIlepUHA U
ATUJICHTJIUKOJIA.

@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYecKne U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (peHoJIa.
[Ipumenenue denona.

Anpnierusibl U kemowsl. DopManbAeTU]l, aleTalbACTHI: CTPOCHHE, (uznueckue Hu
XUMUYECKUE CBOMCTBA (peaklMM OKHUCJICHUS M BOCCTAHOBJIECHHUS, KAUECTBEHHBIC PEAKIIHH),
MOJYyYEHHE U IPUMEHEHHE.

OaHOOCHOBHBIE TIPECIIbHBIE KAPOOHOBBIE KUCIOTH. MypaBbiHasl M YKCYCHAsI KUCIIOTHI:
cTpoeHne, (U3MYECKMe W XUMHUYECKHE CBOWCTBAa (CBOWCTBa, OOIIHME MJisi Kilacca KHUCIOT,
peakiust dTepuuKannm), morydeHue u npuMenenrne. CTeapuHoBasi U OJIEMHOBASI KUCIOTHI KaK
MPEACTABUTENN BBICIITUX KapOOHOBBIX KHUCIOT. MbUTa KaK COJIM BBICHINX KapOOHOBBIX KHCJIOT,
MX MOIOIIEE NEHCTBHE.




Crnoxuble 3¢UpbI KaK TPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ' MApOIN3 CIOKHBIX 3QHUPOB.
Kupsl. ' unponus xxupos. [Ipumenenue xkupoB. buonornyeckas poJib )KAPOB.

VYrneBobl: cocTaB, KilaccuPUKalus yrieBoaoB (MOHO-, AU- U MoJuUcaxapuabl). ['moko3a
— IPOCTEUIINI MOHOCaXapuJl: 0COOEHHOCTH CTPOCHHS MOJEKYIbI, (U3MUECKUE U XUMUYECKUE
cBoiicTBa (B3aumojeiictBue c ruapokcugom menu(ll), okucienre aMMHUauyHBIM PacCTBOPOM
okcunma cepebpa(l), BoccTaHOBIICHHE, OpOXKEHHE TJIIOKO3bI), HaXOXKAEHWE B TMPHUPOJE,
npuUMeHeHue, Ouonorudeckas poiib. @orocuntes. OpyKTO3a Kak U30MEP IIIHOKO3bI.
Kpaxman u wnemnrono3a kak npupofHble mnoiuMepbl. CTpoeHHe Kpaxmana U IEJUTFOJIO3BI.
duznyeckre 1 XUMUYECKUE CBOMCTBA KpaxMara (TUIPOJIn3, KaueCTBEHHAs PEaKIIUs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl M3YUYEHHs BEIIECTB M HX MPEBpAlllCHUH: MPOBEIACHUE,
HaOJIIOZCHUE M ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE
peaKkuu OJHOATOMHBIX CHUPTOB (OokucieHue sTaHona okcuaoMm wmemu(ll)), mHoroaroMubIx
crupToB (B3aumojieiicTBUe riuiepuHa ¢ ruapokcuaom meau(ll)), anpaerunoB (okuciaeHue
aMMHa4HbIM pacTBOpoM okcuga cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneicTBue
KpaxMajla C HOJIOM), MPOBEJACHUE MPAKTUYECKOM padOThl: CBOWMCTBA pPacTBOpa YKCYCHOMU
KHUCJIOTHI.
Pacuémmnuie 3a0auu.

e Briuuciaenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WJIM TMPOAYKTa pEaKIMH 10 U3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB MM NPOAYKTOB PEAKIIUH).

A30TcojepKalllue OpraHUYecKHe COEAMHEHHUs. AMMHOKHUCIOTHI Kak amdoTepHbie
OpraHu4ecKue coelrHeHus. PU3nUecKrue U XMMUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe
mmiuHa). buonorndeckoe 3HaueHue amMuHOKMCIOT. llenTuawl. benku Kak MOpuUpOIHBIC
BBICOKOMOJIEKYJIIpHBIE coenrHeHus. [lepBuuHasi, BTOpUYHas U TPETUYHAsi CTPYKTypa OEIKOB.
XHUMHUUYECKHE CBOICTBA OEJIKOB: TUIPOJIN3, IEHATYpaLlKsl, KAU€CTBEHHbIE PEAaKLIMH Ha OENKH.

OKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHUS BEIIECTB M WX MPEBpAllCHHI: HaOMIOACHUE U
OMKCAaHUE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OEJNKOB MpPU HArpeBaHWH, I[BETHHIE
peakIuy OeIKOB.

BricokoMoJieKyJIsIpHbIE COeTUHEHUS

OCHOBHBIE TIOHSITUSI XMMHH BBICOKOMOJIEKYJIIPHBIX COCIMHEHUN: MOHOMEp, IMOJUMED,
CTPYKTYpPHOE€ 3B€HO, CTENEHb IOJUMEpU3alUU, CPeAHsiss MojeKylaspHas macca. OCHOBHBIE
METO/Ibl CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEUHEHUIN — MOJMMEpU3alUs U MOJUKOHICHCAIUS.

DKCNepUMEHTAIbHBIE METO/Ibl U3YUEHHS BELIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3lamMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

MexnpeaMeTHble CBA3H.
Peanmm3zanuss MeXIpeaMETHBIX CBA3€d NpPU HM3yd4eHUM opraHudeckod xumumu B 10 kiacce
OCYUIIECTBJISIETCS Yepe3 MCIMOJIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATHMA, Tak WU
MOHATHUM, SIBISIOIMIMXCSI CUCTEMHBIMH [IJI1 OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYyUYHOTO
[UKJIA.
OOmme ecTecTBEHHO-HAYyYHbIEC TIOHSTHS: SIBJICHUE, HAYYHBIA (DaKT, TUTIOTE3a, 3aKOH, TEOPHs,
aHaIM3, CUHTE3, KiaccuUKaIus, MePUOJUIHOCTh, HAOIIONCHUE, U3MEPEHUE, DKCIIEPUMEHT,
MOJEJINPOBAHUE.

®dusnka: marepus, 3HEpPrus, Macca, aToM, 3JIEKTPOH, MOJEKYJIa, 3SHEPreTUYECKUun
YpOBEHbB, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIeCTBa, (U3NUYECKUE BEINYMHBI U
€MHULIBI UX U3MEPEHUSI.



buonorust: knetka, opranusM, o6uocdepa, oOMEH BEUIECTB B OpraHusme, (pOTOCHHTE3,
OMOJIOTHYECKH aKTUBHbIE BellecTBa (OENKHU, YIIIEBOIbL, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepabl, FOPHBIE TOPO/IbI, OJIE3HbIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.
TexHonorHs: NHILEBbIE MPOIYKTH, OCHOBBI PAIMIOHAIBHOTO MHUTAHUS, MOIOIIHE CPEJCTBA,
JeKapCTBEHHBIE W KOCMETHYECKHE IIperaparbl, MaTepuajbl M3 HCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH.

11 KJTACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUM

XUMHYECKUI 3JeMeHT. AToM. Sapo artoma, H30TONBL. DJIEKTPOHHAs 000JIOYKA.
DHepreTUYecKrue YpOoBHH, MMOAYPOBHH. ATOMHBIC OpOUTAIH, S-, P-, 0- 3;meMeHThl. OCOOCHHOCTH
pacrpesiesieHus 3JIEKTPOHOB MO OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DOnexkTpoHHasi KOH(MUTYypalys aTOMOB.

Ilepuonnueckut 3akoH u Ilepuomnueckass cucrema XuMudeckux sieMeHToB J[. .
MenpneneeBa. CBsA3b MNEpHOIUYECKOT0 3akoHa MW Ileproguyeckol CUCTEMBbl XHUMHUYECKHX
snemeHntoB JI. 1. MeHneneeBa ¢ COBPEMEHHOM TEOPUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHUSI CBOWCTB XHUMHYECKUX OJJIEMEHTOB U 00pa3yeMbIX WMU MPOCTBIX M CIOXKHBIX
BEILIECTB IO TPyNIIaM U MepUoJaM. 3HaYECHUE NMEPUOJUYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKasi CBA3b. BHUIBI XUMHYECKOW CBA3U (KOBaJICHTHAs
HETOJIsIpHas U TOJspHas, UOHHAs, MeTauinueckas). MexaHu3Mbl 00pa30oBaHUsI KOBaJIEHTHOU
XUMUYECKOU CBS3U (OOMEHHBIN U JJOHOPHO-aKIENTOPHBIN). BogopoaHas cBsizb. BameHTHOCTD.
DIIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS. IOHBI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUSA. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. T[HUMNBl KPHUCTAUIMYECKUX PEMETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUINYECKON PEIIETKU.

[lonsTne 0 nucnepcHbIX cucTteMax. VICThHHBIE M KOJUIOMAHBIE pacTBOpbl. MaccoBas
JI0JIS1 BEIIECTBA B PACTBOPE.

Knaccudukanusa HeopraHnyeckux coenuHenuii. HomeHkiatypa HeEOpraHMYeCKHX
BEIIECTB. ['€eHeTMYecKas CBS3b HEOPraHUYECKHX BELIECTB, MPUHAIJICKAIMX K PAIMYHBIM
KJ1accam.

Xumuueckas peaknusi. Kiaccudukanus XUMHUYECKUX peakiuid B HEOPTAHWMYECKOW M
OPTaHUYECKON XMMHH. 3aKOH COXPAaHEHMSI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUM NPU XUMHUUYECKUX PEAKLIUSX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT Pa3iudHbIX (akTopoB. OOpaTHMble pEaKIHH.
Xumuueckoe paBHoBecre. DaKTOpPbI, BIUSIONIME HA COCTOSAHUE XHMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle [larense.

DnekTpoiauTuueckas aucconuarus. CuiabHbIE U clladble AMEKTpoUThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KUCIasi, HEUTpaibHas, IIEJI0YHAs.

OKUCAUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKIIUU.

DKCnepUMEHTATBHBIE METOJIBI U3YYCHHS BEIIECTB M MX MPEBPAIICHUNA: TEMOHCTPAIHS TaOIuUI]
«llepnognueckas cucrema xumudeckux 3iemMeHToB J[. M. MenneneeBa», nuzydueHue Mojenen
KPUCTAJUTMYECKUX PEMIETOK, HAOMIOICHNE M OMUCAHWE JTEMOHCTPAIMOHHBIX U JTAOOPATOPHBIX



OTBITOB (Pa3yIOKEHHUE MEPOKCUA BOJOPOJIA B MPUCYTCTBUU KaTalU3aTopa, ONPEICICHUE CPEIbI
PacTBOPOB BEMIECTB C MOMOIILI0 YHUBEPCATHLHOTO WHAMKATOPA, PEAKIIMM MOHHOTO OOMEHa),
POBE/IEHHUE MPAKTUUECKOU paboThl «BiusiHue pa3inyHbiX (HaKTOPOB HA CKOPOCTh XUMUYECKOU
peaKkuum».

Pacuémmnoie 3a0auu.

e PacyéTel MO ypaBHEHUSIM XHMHUYECKHX PEAKIUMH, B TOM YHCIE TEPMOXUMUUYECKHUE

pacu€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MAcCCOBas JI0JS BEIIECTBAY.
Heopranuyeckasi xummusi

Hemeramnbl. Ilomoxenne nHemeraimoB B Ilepuonnueckon cuCTEME XMMHUYECKHUX
sanementoB [I. . MenzaeneeBa U OCOOCHHOCTH CTpoeHHs aToMOB. Du3HuecKkue CBOWCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIIOB (Ha MIPpUMeEpE KUCIopoaa, cepbl, hochopa u yrieposa).
XHUMHUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIIOB (TaJIOTEHOB, CEphI, a30Ta, ¢hocdopa, yriepoaa
U KPEMHHUS) M HUX COCIUHEHHN (OKCHUIOB, KHUCIOPOICOACPIKAIIMUX KHUCIOT, BOJOPOJHBIX
COCTMHEHUN).
[IpuMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COECTMHEHUIA.

Meramisl. [lonoxenue merauios B [lepuoanyeckoit cucteMe XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS DIECKTPOHHBIX 000J0YE€K aToMOB MeTauioB. Obmiue
¢usndeckue cpoiicTBa MeTauioB. CIIaBbl METAJIOB. DJIEKTPOXUMHUECKUIN PsiJ HAMPSIKEHUN
METAJLJIOB.
XUMUYECKUE CBOMCTBA BAKHEHIINX METAJIIOB (HATPUM, KaJIui, Kalbllui, MarHui, allOMUHUM,
IIUHK, XpPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.
OO61me crnocoObl NoJlydeHHsI MeTaIIOB. [ [puMeHeHe MeTaJJIOB B OBITY U TEXHUKE.

DKCMEpUMEHTAIbHBIE METOJIbl HM3Yy4YEeHHUs BEIIECTB U WX TMPEBPAIICHUN: H3yYeHUE
KOJUIEKIIMU «MeTaJlsibl U CIUIaBbl», 00pa3lloB HEMETAJIOB, PEIICHUE JKCIEPUMEHTAIbHBIX
3a7a4, HaAOJIOJICHUE W ONHUCaHWE JEMOHCTPAIMOHHBIX W  JIAOOPATOPHBIX  OMBITOB
(B3auMojielicTBUE THUAPOKCHUIA ATIOMUHMS C PACTBOpPaAMHU KUCIOT M IEJouYed, KaueCTBEHHbIS
pEeaKiMyi Ha KaTHOHBI METAJLIIOB).
Pacuémmnuwie 3a0auu.
e Pacuérel maccel BemecTBa WM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, PaCUYEThl MaCChI
(oObéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIMU, €CJIM OJHO U3 BEIIECTB UMEET
MIPUMECH.
XUMUS U )KU3Hb

Ponp xumuum B 0Oe€CreYEeHHUHM OKOJIOTMYECKOM, JHEPreTHYECKOM U  MHUIIEBOU
0€301acCHOCTH, Pa3BUTUM MeAUIMHBL. [loOHATHE O HAyYHBIX METOAaxX IO3HAHWS BEIIECTB U
XAMUYECKUX PEAKIIUAM.

[IpencraBnennst 00 OOMUX HAYYHBIX MPUHIUIAX MPOMBIINIJICHHOTO TOMYyYCHHUS
BAKHEUILINX BELIECTB.
UenoBek B MHUpE BEHIECTB M MATEPHAIOB: BAXHEWIIHWE CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPACKU, CTEKJIO, KepaMHKa, MaTepuasbl sl AJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHUYECKUE U MUHEPAJIbHBIC YA0OpEHUSI.

Xumusi U 30POBhE YEJIOBEKA: IMPaBHJIA MCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 0€30M1aCHOTO UCIOJIb30BAHUS TPENapaToB OITOBOM XUMHUH B IOBCETHEBHOU KU3HH.
Meoicnpeomemnule ceazu.



Peanuzaius MeXnpeaMETHBIX CBsI3el MPU U3yYECHUH OOIIe 1 HEOPraHUYECKOW XUMHUH B
11 kmacce ocyIecTBIsETCS Yepe3 UCIIOIb30BaHNE KaK OOLINX €CTeCTBEHHO-HAYUHbIX MOHSATHI,
TaK ¥ MOHATHUH, ABISIOIINUXCSA CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1iue ecTecCTBEHHO-HAay4yHblE MOHATHSA: HAy4YHbIH (AaKT, TMIIOTE3a, 3aKOH, TEOpHs, AHAIU3,
CHUHTE3, KiaccU(UKaIMs, NEPpUOJUYHOCTh, HAOIIOJEHHE, SKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEPEHNUE, SIBIICHNUE.

@dusnka: Marepus, dHEPIHs, Macca, aToM, IEKTPOH, NPOTOH, HEUTPOH, MOH, U3O0TOII,
PaZlMOaKTUBHOCTb, MOJIEKYJIA, YHEPIrETUUECKUN YPOBEHb, BEILECTBO, TEI0, 0OBEM, arperaTHoe
COCTOSIHHE BEIECTBA, PU3NUECKUE BEIIUIMHBI U €IUHUIBI UX U3MEPEHUs, CKOPOCTbD.

buonorus: kierka, opraHu3M, 3KOCHCTEMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHBIE TOPObL, TOJIE3HBIE HCKOMIAEMbIE, TOILINBO, PECYPCHI.

TexHonmorusa:  XUMHUYECKass  MHPOMBIIUIEHHOCTb,  METAJUIypTHsi,  MPOU3BOACTBO
CTPOUTENBHBIX MaTepraJIoB, CEIBCKOXO3AMCTBEHHOE IIPOU3BOJICTBO, MALLEBas
IPOMBIIIJIEHHOCTh, (hapMalleBTUUECKass MPOMBIIIIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX
IIPEnapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTepUaJIOB, 3JIEKTPOHHAS MTPOMBILIUIEHHOCTb,
HAaHOTEXHOJIOTUH.

JIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHA IIPOI'PAMMBI 110 XHWMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSI K pe3yJbTaTaM OCBOCHHS OOyYarOITUMUCS
MporpamMm CpeiHero oouiero o0pa3oBaHusl (JIMYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM).
Hay4dHo-MeToanueckoil OCHOBOM il pa3palOTKM IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIpOrpamMM CpeJIHEro 00IIero 00pa30BaHus ABISIETCS CUCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM TMOJXOJIOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUs IMpeAMeTa «XHUMHs» Ha YpPOBHE CpeIHEro oOmero oOpa3zoBaHUs
BBIJICJICHBI CJIEIYIOLIME COCTABIISIFOLIHUE:

. OCO3HAaHHE OOYYAOITUMHUCS POCCHUMCKON TPaKIaHCKOW HJACHTUYHOCTH — FOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEICIICHUIO;

° HaJIM4K1E MOTUBAIIMK K O0YyUECHHUIO;

o 1[eJICHANPAaBJICHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHUN JIMYHOCTU HAa OCHOBE KJIFOUEBBIX
LIEHHOCTEN U UICTOPUYECKUX TPATUIIMK 0a30BOIM HAYKH XUMUM;

o TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH JIE€ATEITHLHOCTH

IIEHHOCTHO-CMBICJIOBBIMA  YCTAHOBKAMH, TMPHUCYIIUMH [EJTOCTHOW CHCTEME XUMHUYECKOTO
o0pa3oBaHus;

o HAJIMYKUE TMPABOCO3HAHUS DKOJOTUYECKON KYJNBTYPhl U CIIOCOOHOCTH CTAaBUThH IEIH U
CTPOUTD KU3HCHHBIC TITAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» TOCTHUTAIOTCS B CIUHCTBE
y4eOHOH © BOCHHUTATCIBHOW JIEITEIIBHOCTH B COOTBETCTBHHM C TYMaHUCTHYCCKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH H HJ€aJaMH POCCHICKOTO
TPKIAHCKOTO OOIIECTBa, MPUHITHIMA B OOIIECTBE HOPMAaMH W TIPABWJIAMH TIOBEICHUS,
CIIOCOOCTBYIONTUMH TIPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTU 00YYarONTUXCSl.



JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS MPEAMETA « XUMHUS OTPakaroT chOPMHUPOBAHHOCTh
OMbITa TO3HABATEIHPHOM W TMPAKTHYECKOW JEATETBHOCTH OOYYAIONIMXCS IO peann3aluu
OPUHSATHIX B 00IECTBE LIEHHOCTEH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHUSA
o OCO3HaHMS O00YUYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SI3aHHOCTEH, YBaXKEHUS
K 3aKOHY Y ITPaBOIOPSIIKY;
o MPEACTABICHUS] O COIMAIBHBIX HOpMaxX M MpaBWJIaX MEXKIJIWYHOCTHBIX OTHOILICHHHN B
KOJIJIEKTHUBE;
o TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIBHOCTH TPU CO3JAaHUM YUEOHBIX
IPOEKTOB, PEIIEHHH YYeOHbIX W TI03HABATEIbHBIX 3aJlay, BBIIOJIHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;
o CIIOCOOHOCTH TOHHUMATh M TPUHUMAaTh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAIU3€ PA3IMYHbIX BUJIOB YUCOHOU IESITEIHHOCTH;
2) IATPUOTUYECKOT0 BOCTIUTAHUA:

® I[ICHHOCTHOTO OTHOIICHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEAUI0 OTEUECTBEHHOM

XUMUH;

® VYBaXCHHUS K MPOIIECCY TBOpPUECTBA B 00JIACTU TEOPUHM M MPAKTUYECKOTO MPUMEHECHHUS

XUMHH, OCO3HAHUA TOTO, YTO JOCTHXKEHUS HAYKH €CThb PE3YyJbTaT JJIUTEIbHBIX

HAOJIIOICHUM, KPOTIOTJIUBBIX HKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX

U IIPAKTUKOB;

e UHTEpeca W TIO3HABATEIBHBIX MOTHBOB B TMOJYYCHUHM U TOCIEAYIOIIEM aHaM3e
nH(pOpMaIHU O MIEPEIOBBIX JOCTHXKEHUSX COBPEMEHHONW OTEYECTBEHHON XUMUH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
® HPABCTBEHHOT'O CO3HAHMS, ITUYECKOIO MOBEACHUS;
® CMOCOOHOCTH OLICHUBAaTh CUTYallMd, CBSI3AHHBIE C XUMHUYECKUMH SIBICHHSIMHU, U
[PUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;
® TOTOBHOCTH OILICHMBATh CBOE TMOBEJICHHE U MOCTYNKH CBOUX TOBAPUILECH C TMO3ZUIIUI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJICICTBUIN ATUX MOCTYIKOB;
4) popmupoBaHUs KYJIbTYPbI 310POBbSI:
® [IOHMMaHHUA IIEHHOCTEW 3J0pPOBOr0 M 0OE€30MacHOro o0pasza KU3HU, HEOOXOAMMOCTU

OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (U3MYECKOMY H TICUXHYECKOMY

310POBBIO;

e COOJIIOICHHS TIPaBWJI 0€301IacCHOTO OOpaIeHusl ¢ BEIECTBAMH B OBITY, MMOBCEIHEBHOU

KWU3HU U B TPYJIOBOU JIEATEIIBHOCTH;

® [IOHMMaHUs IICHHOCTH TIPaBWJI HWHIUBUAYAIBHOTO U KOJUJIGKTUBHOTO O€30MaCcHOI0
MOBEJICHUS B CUTYalUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

® OCO3HAHUS TOCJEACTBUI U HEMPHUSATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJICHUS aJIKOTOJIA,
HapKOTHKOB, KYpEHHS);

5) Tpy10BOI0 BOCIIMTAHMS:

® KOMMYHUKATUBHON KOMIETEHTHOCTH B Y4YEOHO-HCCIENOBATEIbCKON EATEIbHOCTH,
OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOM U JIPYTUX BUAAX ACSITEIbHOCTH;

® YCTaHOBKM Ha AaKTMBHOE Y4YacTHE B pEIICHUM MPAKTUYECKUX 3a7a4 COLUAJIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOET0 KJlacca, IKOJIbI);



WHTEpeca K MPaKTUICCKOMY H3YYCHHIO Tpodecchii pa3ImIHOro poja, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHUS TIPEIMETHBIX 3HAHHH 110 XUMUHU;

YBKEHUS K TPYY, JTIOASIM TPYJla U pe3ysibTaTaM TPYAOBOH JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAMBHUAYAIBHON TpaeKTOpUH oOpa3oBaHMUs,
Oynymel mpodeccun MW peanu3aniil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHWMHH, HMHTEPECOB W IMOTPEOHOCTEH
0OIIIEeCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

HKOJOTUYECKH  I1eJIeCOO0pPa3HOr0  OTHOIIEHUS K  MpUpOJie, KaK  HMCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUS TJI00ATIBHOTO XapaKkTepa dKOJIOTMUeCKUX Mpo0JieM, BIUSHUAS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIUAIIBHOUN CPEBI;

OCO3HAaHUSI HEOOXOJAMUMOCTH HCIIOJIb30BAHUS JOCTIKCHUN XUMHUU JJISI  pElICHUs
BOIIPOCOB PALMOHAIIBHOTO IIPUPOAOTIOIb30BAHUS;

AKTUBHOTO HENPUATHS JECHUCTBUH, IIPUHOCSIIIUX BPEN OKPYXKAIOLIEW HNPUPOJHOU Cpele,
YMEHUS IIPOTHO3UPOBATh HeOJIaronpusTHHIE DKOJIOTUYECKHUE MIOCIICICTBUSA
IIPEAIPUHUMAEMBIX IEMCTBUM U MPEIOTBPALIATh UX;

HAJIMYMS PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKOW KYJIbTYpPhI, OIBITA
JNEATEIbHOCTH 3KOJIOTUYECKOW HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS UMHU B
M03HABaTEJIbHOW, KOMMYHUKATUBHOM U COLIMAIIBHOW MPAaKTUKE, CIIOCOOHOCTH U YMEHUS
AKTUBHO ITPOTUBOCTOSITH UJE0JIOTUU XeMO(hoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOUN MPAKTHUKY;

NOHUMAaHUSl CrenuUKN XUMHUM KaK HayKH, OCO3HaHWUsS €€ posiu B (POPMUPOBAHUU
pallMOHAJIBHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO TMPEJCTaBICHUsT 00
OKPYXaIIIEM MHUpPE KaK O €AWHCTBE NMPUPOJAbI M YEJIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUH MPOOJIEM COXpaHEHUSI TPUPOTHOTO PABHOBECHS;
yOEXKJIEHHOCTH B OCOOOM 3HAYUMOCTH XUMHUHU JJII COBPEMEHHOW LUBUIIM3ALMH: B €€
T'YMaHUCTHYECKOW HAMpaBIEHHOCTH M BAXXHOW POJM B CO3JaHUU HOBOUW 0a3bl
MaTEepPUAIbHONW KYJIbTYPBI, PEHICHHH TJI00ATbHBIX NPOOJIEM YCTONYMBOTO Ppa3BUTHUS
YEJIOBEUYCCTBA — CHIPhEBOM, SJHEPTETHUSCKOM, TTUIIIEBOM M SKOJOTHYECKON 0€30MacHOCTH,
B Pa3BUTUU MEIUIMHBI, 00ECIIEUEHUN YCIOBUN YCICIIHOTO TPyAa W IKOJIOTHYECKU
KOM(pOPTHOM JKM3HU KaXKI0TO YICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TIOHMMAaHUs CYIIHOCTA METOJOB TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH WCHOJIb30BaTh IOJydaeMble
3HAHUA JJIsI aHallM3a U OOBSICHEHUS SIBJICHUN OKPYXAIOIIEro MUpa U MPOUCXOAIINX B
HEM HM3MCHEHHWH, yMEHHUS JieJlaTb OOOCHOBAaHHBIC 3aKJIOUCHHS HAa OCHOBE HAYYHBIX
(haKkTOB ¥ UMEIOIIMXCS JAHHBIX C IETBI0 TTOJYYCHHS IOCTOBEPHBIX BHIBOJIOB;
CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMUMHUYECKUE 3HAHUS IS peIIeHUsS
po0JieM B peaibHBIX KU3HEHHBIX CUTYAIIUsX;

VMHTEPECA K O3HAHUIO U UCCIIEIOBATEIbCKON IESITEIbHOCTH;



TOTOBHOCTH M CIOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHMUIO W CamMO00pa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHIO HOBBIX 3HAHWW IO XMMHH B COOTBETCTBUU C XKU3HEHHBIMU
MOTPEOHOCTSIIMU;

MHTEpeca K OCOOCHHOCTSAM Tpylda B pa3iuuHbiX cdepax mpodheccCHoHATHLHOM
JESITEIbHOCTH.

METANIPEAMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIC pe3yabTaThl OCBOCHHS YU4EOHOTO MpeaMeTa «XUMHS» Ha YPOBHE CPETHETO
00111er0 00pa3oBaHUs BKIIOYAIOT:

3HaYUMBbIC U1 (POPMHUPOBAHUS MHUPOBO33PEHUSI OOYUAIOIIUXCS MEKIUCIUILTHHAPHBIC
(MexrpenMeTHble) OOILIEHAYYHbIE MOHATHSA, OTpaXKarolMe LEJIOCTHOCTh HAyYHOU
KapTHUHbBl MHpa U CHEUU(PUKY METONOB IO3HAHMS, HCIIOJIb3YEMBIX B E€CTECTBEHHBIX
HayKax (MaTepus, BEIIECTBO, 3HEPIUs, SBJICHUE, MPOILECC, CUCTEMa, HAay4YHbI (QaxT,
OPUHLIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCIENOBaHHE, HaOJIOJIEHUE,
U3MEPEHUE, IKCIIEPUMEHT U APYTHE);

YHUBEpCaJbHble  y4ueOHbIE  JelcTBUS  (ITO3HABAaTENbHbIE, = KOMMYHHKATHUBHBIE,
peryJisTUBHBIE), oOecneynBaromue (popmupoBaHue (HyHKUIHOHAIBHOW TPaMOTHOCTH W
COLIMAJIBHOM KOMITETEHUUU 00y4aronuxcs;

CIIOCOOHOCTh ~ OOYHYAIOIIMXCS ~ HCIIOJIB30BATh ~ OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUS U YHUBEPCaJIbHbIE YUEOHbIE NEHCTBUS B MIO3HABATEIBHON U
COLIMAJIBHOM ITPAKTHUKE.

MeranpeaMeTHbIe  PE3yNbTaThl  OTPAKAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMU  YYEOHBIMU
MO3HAaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMH.

OBJaieHne YHUBEPCAJILHBIMYU YU€OHBIMY NMO3HABATEIbHBIMU € CTBUAMM:

1) 0a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATENbHO (OPMYIMpOBaTh W AKTYalM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEeNeATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHUKEHHS,
COOTHOCHUTB PE3YJIbTaThl IESITEIbHOCTH C IOCTABIEHHBIMHU LICJISIMU;

UCIIOJIb30BaTh MPU OCBOEHUM 3HAHMN MPUEMBI JIOTUYECKOTO MBIIUICHHUS — BBIACISThH
XapaKTepHbIE TPU3HAKU TOHATHH M YCTaHABIMBAaTh MX B3aUMOCBS3b, HUCIIOJIb30BATh
COOTBETCTBYIOIIHME OHATHUS JIJIs1 0OBSICHEHUSI OTJEIbHBIX (PaKTOB U SIBJICHUI;

BBHIOMpATh OCHOBAHUS U KPUTEPUU IJIA KJIACCU(PUKAIIMU BEIIECTB M XUMHUUYECKHUX
pEeaKLnii;

YCTaHABJIMBATh MPUYMHHO-CIICJICTBEHHBIEC CBS3U MEXYy U3y4aeMbIMU SIBICHUSIMU;
CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIE, JCAYKTUBHbIC, IO aHAJIOTUH),
BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTHUBOPEYMS B PAacCMaTPUBAEMBIX  SIBJICHUSX,
bopMyIUPOBATH BBIBOABI U 3aKJIIOUCHUS;

MPUMEHSITh B MPOLIECCE MMO3HAHUS, UCTIOIb3YEMbIE B XMMUU CUMBOJIMUECKHE (3HAKOBBIC)
MOJICNIA, TTPeoOPa30BLIBATh MOJCIIbHBIC MPEACTABICHUS] — XUMUYECKUNA 3HAK (CHMBOJ)
aNeMeHTa, XuMudeckas (opmysa, ypaBHEHHE XMMHYECKOW pEakluu — MPU PEIICHUU
y4eOHBIX MO3HABATEIHLHBIX W MPAKTHYECKUX 3a]1ad, MPUMEHSATh Ha3BaHHBIE MOJICIHHBIC
MPEJCTABICHUS [JIs BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB HM3Y4Yae€MbIX BEIIECTB H
XUMHUYECKUX PEAKIUH.



2) 6a3oBbIe HcCIeA0BATEIbCKUE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJ0B HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;
dbopMynupoBaTh IeNM M 337a4d  HMCCIIEOBAaHUS, HCIOJIb30BaTh IIOCTABJIECHHBIE WU
CaMOCTOSTENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI i1 (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTH BBICKA3BIBAEMBIX
CYKIECHU;

BJIAJICTh HABBIKAMHM CAaMOCTOATEJIBHOIO IUIAHUPOBAHHUS M TPOBEACHUS YYCHHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHMsS HAOMIOJaTh 3a XOJOM IIpoliecca,
CaMOCTOSTENIbHO MPOTHO3UPOBAaTh €ro pe3ysbrar, (popMylIupoBaTh O0OOOIICHUS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O TPOJIETIaHHON padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOM MCCIIEIOBATEIbCKON M TPOEKTHOU JesITeIbHOCTH,
MPOSIBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY TOMCKY METO/OB PELICHUS
MPAKTUYECKUX 33724, TPUMEHEHHUIO PA3IMYHBIX METOJ0OB IMO3HAHMUS.

3) pabora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HMCTOYHUKAX UHGoOpMalMu (HAy4YHO-TIONYJIpHas
JUTEepaTypa XUMHUYECKOTO COJIEp’KaHus, CIpaBOYHbIE MOCOOMs, pecypchl VHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IUYHBIX BUJOB U (OPM IpPENCTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JJOCTOBEPHOCTh U HEIPOTHUBOPEYUBOCTH;

(opMyIupoOBaTh 3ampOChl U TIPUMEHATH PaA3IUYHbIE METOJbl MPU IOUCKE U OTOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BBIITOJIHEHHS YUEOHBIX 3a7]a4 OMPENEIEHHOTO TUIIA;
MpUOOPETATh OMBIT UCIIOJIB30BAHUS UHPOPMAILIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO (hOpMYy MpeAcTaBiIeHUs HHDOpMAUH (CXEMBI,
rpaduku, AuarpaMMebl, TAOJTUIBI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAyUYHBIM S3bIK B KayecTBE CpPEJACTBA IMpH paboTe C XHUMHUYECKOU
nH(popManuen: TpPUMEHATh MEXIPEAMETHbIE ((PU3HMUECKHE U MAaTEMaTUYECKUE) 3HAKHU U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPA30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIITHOCTH.

OBJIaI[eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATUBHBIMU I[eﬁCTBHﬂMI/I:

3a/1aBaTh BOIIPOCHI 10 CYIIECTBY OOCY’KJIaéMOM TEMBI B X0JI¢ JUAI0Ta W/UIU TUCKYCCHH,
BBICKA3bIBaTh HJIeU, (OPMYIHPOBATh CBOM MPEIJIOKECHUS OTHOCUTEIHHO BBIMTOTHEHUS
MPEUIOKEHHON 3a/1a4u;

BBICTYIIATh C MPE3CHTAMEN PEe3yJIbTaTOB MO3HABATEIBLHOU AEATEIIBHOCTH, TOJIYYECHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINIOJIHEHUM XUMHYECKOTO
AKCIIEPUMEHTA, MPAKTUUECKON paboThl MO UCCIAEIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanuzaiuu  ydeOHOro TipoekTa W (OpPMYJIHMpPOBaTh BBIBOABI 1O pe3yJbTaTam
MPOBEAEHHBIX HCCIEIOBAHUM MYyTEM COTJIACOBAHUS TMO3UIMNA B XOAE OOCYXICHUS H
oOMeHa MHEHUSIMU.

OsBJagenue YHUBEPCAJIBbHBIMHA PEryJISTUBHBIMHU AeUCTBUSIMM

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYHIECTBIIATH CBOIO MO3HABATEIBHYIO JEATEIbHOCTD,
ompenensiss €€ IeTd W 3aJaud, KOHTPOJUPOBaTh W 10 Mepe HEOoOXOIUMOCTH
KOPPEKTUPOBATh MpEIaraeMblii aJrOpuTM JEHCTBUN MPHU BBIMOJHEHUU YUE€OHBIX U



HCCIIEIOBATEeNIbCKUX 3aa4, BeIOUpaTh Hambosnee 3¢(EeKTUBHBIN cOCO0 UX PEIIeHUs C
y4€TOM MOJTYYESHHsI HOBBIX 3HaHUHN O BELIECTBAX U XUMUYECKUX PEAKILIUAX;

® OCYIIECTBISITh CAMOKOHTPOJb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIM3a U
CaMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

10 KJTACC
[IpeameTHBIE PE3YIBTATHI OCBOCHUS Kypca «Oprannyeckasi XuMHs» OTPaKaroT:
o c(OPMUPOBAHHOCTh TPEJACTABICHUNA O XHWMHUYECKOM COCTaBISIOUICH €CTECTBEHHO-

HAy4YHOM KapTUHBI MUpa, POJM XUMHHM B TO3HAHUU SIBICHUN TpUpPOAbI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOM st
pEIIEHUs] MPaKTUYECKUX 3a/ad M 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPEAE;

o BJIAJICHUE CUCTEMOW XMMHUYECKMX 3HAaHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATarOIIUe
MOHATUS (XMMHYECKUH DJIEMEHT, aToM, »JJIEKTpOHHAas 000JlouKa aToMa, MOJIEKYJa,
BAJICHTHOCTb,  DJIEKTPOOTPULIATENILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas (opmyna
(pa3BépHyTass M COKpallléHHAs), MOJIb, MOJISIpHAs Macca, MOJISIpPHBIM OOBEM, YIJIEPOIHBIN
CKeNeT, (PYyHKIMOHAJIbHAs TpyIIa, pagukal, H30MepHUs, H30MEpbl, TOMOJIOTHYECKUU ps,
TOMOJIOTH, YTJIEBOJOPOJBI, KHUCIOPOJA M A30TCOAEPKAIIUE COCAWHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3B€HO, BHICOKOMOJIEKYJISIPHBIE COETUHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUS
oprannueckux BemecTB A. M. bByrtinepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XWMHHM; MHUPOBO33PEHUECKME 3HAHMSA, JICKAILHUE B
OCHOBE NMOHMMAHHUS NMPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHX SBJIEHUH, (aKTOJIOTHYECKUE
CBEJCHMSI O CBOWCTBAxX, COCTaBE, MOJyYEHHWHM M O€30IaCHOM HCHOJIb30BAaHUM Ba)KHEUIINX
OpPraHUYECKUX BEILECTB B OBITY U MPAKTUUECKOH JEATEIbHOCTH YEJIOBEKa;

o COPMUPOBAHHOCTh ~ YMEHHMI  BBIABIATH  XapaKTepHble  NpPHU3HAKW  IOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUSA IMPU ONMUCAHUU
COCTaBa, CTPOEHUS U MPEBPALLICHUN OPraHUYECKUX COCINHEHUM;

o c(OpMHPOBAHHOCTh YMEHUI HCIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJII COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpaméHHON) (opMyn oOpraHMYEeCKHX
BEILIECTB U YPABHEHUN XMMUYECKUX PEAKIUM, U3rOTABIMBATH MOJEIN MOJIEKYJ OPTaHUYECKUX
BEILIECTB VISl WIUTFOCTPALUMU UX XMMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

o COPMUPOBAHHOCTh ~ YMEHUM  yCTaHaBIMBaTh  MNPHUHAJICKHOCTb  HM3YyYEHHBIX
OpraHUYEeCKUX BEIECTB [0 HMX COCTaBY M CTPOEHUIO K ONpENeIEHHOMY KJaccy/Tpymme
COEJIMHEHUN (YriieBoopoabl, KHCIIOPO/T u a30TcoJiepKallne COEJIMHEHUS,

BBICOKOMOJICKYJIIPHbIC ~ COCAMHEHHWs), JaBaTh WM Ha3BaHUS TI0  CHCTEMaTUYECKOM
nomenkiatype (IUPAC), a Takke TpPUBOAUTH, TPUBHUAIBHBIC Ha3BaHUS OTACIBHBIX
OpraHUYECKUX BEIECTB (PTWJICH, MPOMUJICH, alleTUJICH, ATUJICHTJIMKOb, TJIULEPUH, (PEeHOI,
dbopmanibieru, aneTaibAerrul, MypaBbUHAasl KHCJIOTa, YKCYCHAasl KHCIIOTa, OJICMHOBAsI KUCJIOTA,
CTeapuHOBAs KUCJIOTA, TIII0K03a, (PPYKTO3a, Kpaxmall, IEJUII0JI03a, TIIUIIHH);

o c(hOpPMHPOBAHHOCTh, YMEHHUS OTPEICTATh BUABI XMUMHYECKOW CBS3M B OPTaHMYECKHX
COeIMHEHUAX (OJMHAPHBIE U KPATHBIE);



o c(hOpPMHUPOBAHHOCTh YMEHUS TPUMEHSTH MOJOXKECHUS TEOPUU CTPOCHUS OPTaHHMYECKUX
BemectB A. M. bytiepoBa 1151 00bsCHEHUs 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHMS; 3aKOH COXPAHEHUSI MACCHI BEIIECTB;

o c(hOpMHPOBAHHOCTh YMEHHMM XapaKTEpU30BaTh COCTaB, CTpPOCHUE, (GU3HYECKHE U
XUMUYECKUE CBOMCTBA THUIHMYHBIX MPEICTABUTEICH PA3IUYHBIX KIACCOB OPraHUYECKHUX
BemecTB (METaH, 3TaH, JTWICH, MPOMWICH, aleTWwieH, OyramueH-1,3, merunOyramueH-1,3,
OCH30JI, METAHOJI, PTAHOJI, ATWICHIJIINKOIb, TJIMICPUH, (EHO, aleTaabJIeTHl, MypaBbUHAS U
YKCYCHasi ~ KHCIIOTBI, TJIFOKO3a, Kpaxmaji, UeJUII0J03a, AaMUHOYKCYCHasi  KHUCJOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXIYy HHUMHU YpPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POpPMYIT;

o c(hOpPMHUPOBAHHOCTh YMEHHMSI XapaKT€pPU30BaThb HCTOYHHKHU YTJIEBOJOPOJIHOTO ChIPhS
(HedTh, TPUPOAHBIA Ta3, Yroiyib), CIOCOObI MX MEpPepadOTKU W TMPAKTHUYECKOE MPUMEHEHUE
MIPOJTYKTOB MEPEpadOTKU;

o c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BBIUYUCICHUS IO XHUMHUYECKUM YpaBHEHUSIM
(macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJIYKTA PEAKIMU MO H3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIHN);

o c(hOpMUPOBAHHOCTh yMEHUM BIAJETh CHUCTEMOM 3HAHUW OO0 OCHOBHBIX METOJAX
HAay4YHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMUU MPHU U3YYEHUH BEIIECTB U XUMHUYECKUX SIBJICHUN
(HabmrosieHUe, W3MEPEHHE, OSKCIEPUMEHT, MOJICIUPOBAHNUE), HCIIOIb30BaTh CHUCTEMHbIC
XUMUYECKUE 3HAHUA [JIs MPUHATUS PEIICHUHA B KOHKPETHBIX JKMU3HEHHBIX CHUTyalUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

o c(hOpMHUPOBAHHOCTh YMEHUM COOJI0/IaTh TIPpaBUIIa MOJIb30BAHUS XUMHUECKOU MOCYI0H U
71a00paTOPHBIM 000PYI0OBAaHKUEM, a TAKXKE MTpaBUiia oOpalleHusl ¢ BEIIeCTBaMU B COOTBETCTBUU
C MHCTPYKLMSIMU TI0 BHITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

o c(hOpMUPOBAHHOCTh YMEHHH TJIAHUPOBATH U BBIMOJHATh XUMHUYECKHM DKCIEPUMEHT
(mpeBpailieHrs OpraHUYECKUX BEIIECTB NMPU HATPEBAHUHM, MOJIYUCHUE dTUJICHA U U3YyYEHUE €0
CBOMCTB, KAaueCTBEHHbIC PEAKIMU OPTraHWYECKHX BEIIEeCTB, JeHaTypauus OEIKOB Mpu
HarpeBaHUM, [BETHHIE PEAKIINKU OCIIKOB) B COOTBETCTBUH C MPABHIIAMH TEXHUKH 0€30MaCHOCTHU
Mpy OOpAIlEeHUU C BEIIECTBAMHU U JIAOOPATOPHBIM 000PYI0BAHUEM, TIPEIICTABIIATh PE3YIbTATHI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX pPEaKIUi U
(hopMyIHpoBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

o c(OpPMHUPOBAHHOCTh YMEHUU KPUTHYECKU AHAIM3UPOBATH XUMHUYECKYIO HMH(OpMaIuio,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoM nHpopmaiu, IHTepHET U ApyTux);
o Cc()OPMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUia HKOJIOTMYECKU LIEIECO00pa3HOTo

MOBEJICHUSI B OBITY M TPYIOBON NEATEILHOCTH B IEISX COXPAHEHHUS CBOETO 370POBbI U
OKpYXarouerl NPUPOJIHON Cpeabl, OCO3HABATh ONMACHOCTh BO3JAEHUCTBUS HA JKUBBIC OPraHU3MBbI
OIPEIICTIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH mokazarens [IJIK, mosicHATh Ha
puUMepax CrocoObl YMEHBIIICHHS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HAa OPTaHU3M
YEJIOBEKA;

L4 JJIIsA 06yqa}0mp1xc;[ C OrpaHMYC€HHBIMU BO3MOXHOCTAMU 3J0POBbA: YMCHHUC IIPHUMCHATDH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOdaxX IMO3HAHUS BCIICCTB U XUMHNYCCKHUX HBHGHI/Iﬁ;
L I CICIIBIX H CHa6OBI/I,Z[}IH_II/IX 06yqafonmxc;1: YMCHHUE MHCIIOJIb30BaTh peﬂbe(l)HO-

TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyit.



11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OOmas W HEOpraHWYecKas XHUMHU)
OTpaXkaroT:
° c(hOPMUPOBAHHOCTh MPEJACTABICHUM: O XHUMHYECKOH COCTaBJISIIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHpPA, PO XUMHUM B IO3HAHUU SIBJICHUU NPHUPOJLI, B (POpMHpPOBAHUHU
MBIIIUICHUSI U KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW TpaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUsT TPaKTUUYECKUX 3a7ad M DKOJOTHMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOMN CPELE;
° BJIAJICHUE CHUCTEMOM XHMHWYECKHMX 3HAHUM, KOTOpas BKJIIOYAECT: OCHOBOIIOJATAOIINE
MOHSTHS (XUMHUYCCKHIA 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JICKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKyJ1a, MOJIb, MOJIAPHBIA O0O0BEM, BaJIGHTHOCTh, DJIEKTPOOTPHUIIATEILHOCTh, CTEICHBb
OKHCJICHHs, XUMHUYECKas CBsA3b (KOBaJIeHTHAasl, HWOHHAas, MeTaJUIM4YecKas, BOJOPOJIHAs),
KpUCTAJIMYECKass PpEIIETKa, THUIBI XWUMHUYECKHUX pEaklUi, pacTBOp, DJICKTPOJIMTHI,
HEDJICKTPOJIUTHI, 3JICKTPOJUTHYECKAs JAUCCOLUAIMSA, OKUCIUTEIh, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOM  peakIud, XHUMHYECKOe pPaBHOBECHE), TEOPUHM H  3aKOHBI  (Teopus
BJICKTPOJIUTUYECKOW Jauccoluanuu, nepuoandeckuii 3akoH JI. WM. MenaeneeBa, 3akoH
COXpaHEHMsSI MacChl BEIIECTB, 3aKOH COXPAaHEHMS W IPEBPAIICHUS PHEPTUM MPU XUMHUUYECKUX
peaKIusix), 3aKOHOMEPHOCTH, CUMBOJUYECKHUN S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalye B OCHOBE TOHMMAaHUSA TPUUYMHHOCTH M CHUCTEMHOCTH XUMHMUYECKUX SIBJICHUM,
(haKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX, COCTABE, MOTYUYCHUH U OE30MaCHOM HCIOJIb30BaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JACSATEIbHOCTH YEIOBEKA;
° chOpPMUPOBAHHOCTh ~ YMEHUW  BBISBIATH  XapakKTepHbIC  MPU3HAKK  TOHSTHUH,
YCTaHaBJIUBATh MX B3aMMOCBS3b, MCIOJb30BAaTh COOTBETCTBYIOIIUE TOHSTHSA MPU ONHCAHUU
HEOPraHMYE€CKHUX BEIECTB U UX MPEBPAICHUI;
° c(hOpMHUPOBAHHOCTh YMEHUM HCIIOJB30BaTh XMMUUYECKYI0 CUMBOJIUKY JJISI COCTABJICHUS
(dbopMysl BEHIECTB M ypaBHEHUM XUMHUYECKMX pEaKIUW, CUCTEMAaTUYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUs OTICIILHBIX HEOPTaHUYECKUX BEIISCTB (yrapHbId Tas,
VIJICKUCTIBIN ra3, aMMHaK, raméHas W3BeCTb, HETami€Hasi U3BECTh, MUThEBas COAa, MUPUT U
Ipyrue);
° c(hOpMUPOBAHHOCTh YMEHUW OMNpENesaTh BaJCHTHOCTh M CTEMEHb OKUCIICHHS
XUMHUYECKUX DJIEMEHTOB B COCIUHEHHUSX Pa3JIMYHOTO COCTaBa, BHUJ XUMHUYECKOW CBSI3U
(KoBajieHTHasl, MOHHAs, METAJUIMYECKas, BOJOPOAHAS) B COCAMHEHUAX, THUIl KPUCTALINYECKOU
PEIETKM KOHKPETHOIO BellecTBa (aTOMHAs, MOJEKYJspHas, HOHHAsl, MeETaJUIM4YecKasi),
XapakTep Cpebl B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX COCTMHEHUIT;
° chOpPMHPOBAHHOCT, yYMEHUW  YCTaHABIMBATh MPUHAJICKHOCTh HEOPTaHUYECKHUX
BEIIIECTB MO X COCTaBY K OMpeAeIEHHOMY KJIacCy/TpyIine CoeIUHEHUMN (TIPOCThIe BEIIECTBA —
METAJIJIbI 1 HEMETAJIJIbl, OKCH/Ibl, OCHOBAHUSI, KUCIOTHI, aM(OTEPHBIC TUIPOKCHU/IBI, COJIHN);
° c(hOpMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT TIepuoaudeckoro 3akona JI. .
MenneneeBa #  JAEMOHCTPUPOBATH €r0  CHUCTEMATHU3HUPYIONIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;
° chOPMHPOBAHHOCTh YMEHHUM XapaKTEpU30BaTh DJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3J1€MEHTOB 1—4 nepuonoB [lepnoandeckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB /I,
W. MenneneeBa, UCMHOIb3YsI MOHATUS «S-, P-, 0-3JEKTpPOHHBIE OPOUTAIMY», «IHEPreTHUCCKHE
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH H3MEHEHUS] CBOMCTB XMMHYECKHUX JJIEMEHTOB M HX



COEAMHEHNH T10 ITepruoaaM u rpynmnam [lepuoandeckon cuctemMbl XUMUYECKUX d1eMeHToB []. M.
Menpaeneena;

o C()OPMUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIKME XHUMUYECKHUE
CBOMCTBA HEOPIaHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, IOATBEP)KIATh CYIIECTBOBAaHUE
IFEHETUYECKOM CBSI3M MEXAY HEOPraHWYECKHMMM BEIIECTBAMM C IIOMOINBIO YpPaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

o c(OPMUPOBAHHOCTh YMEHHS KJIACCU(DUIUPOBATh XUMHUECKUE PEAKIMH IO Pa3TUYHBIM
npu3HakaM (Y4HCIy M COCTaBy pearupyromux BeIIeCTB, TEIIOBOMY 3G (eKTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCTICHHS 3JIEMEHTOB, 0OPaTUMOCTH PEaKL, YIaCTHIO KaTallu3aTopa);
o c(OPMUPOBAHHOCTh YMEHHUH COCTaBISATh YpPaBHEHHUS PEAKIUil pa3IWYHBIX THIIOB,
IOJIHbIE U COKpAIlIEHHbIE YpPaBHEHHUS PEAKIMl MOHHOTO OOMEHA, YYWUThIBas YCIOBUS, IpU
KOTOPBIX 3TH PEAKLUHU UAYT 1O KOHIIA,

o C()OPMUPOBAHHOCTh YMEHMI MPOBOAUTH PEAKIUH, MOATBEP)KIAIOIINE KAaueCTBEHHBIH
COCTaB pAa3JINYHbIX HEOPraHWYECKUX BEIIECTB, PACIO3HABATHh ONBITHBIM IYTEM HOHBIL,
IIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

o c(hOpMUPOBAHHOCTh YMEHUU PACKPHIBATH CYIIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEeaKIMii MOCPEICTBOM COCTABIICHUS AJIEKTPOHHOTO OaJlaHCa dTUX PEaKIIi;
o c(hOpMHUPOBAHHOCTh YMEHHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakiuu

OT Pa3JIMYHBIX (DAKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHeIlHero BozjaeicTBus (mpunnun Jle [larense);

o c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpHU30BaTh XMMUYECKHE IPOLIECCHI, JIEKAIIHE B
OCHOBE IIPOMBIIIIEHHOTO MOJYyY€HUs CEPHOM KUCIOThI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTh
MpeACTaBICHU 00 OOUIMX HAyYHBIX NPHUHIMIAX M KOJOTHYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

o c(hOpMHUPOBAHHOCTh YMEHUN TMPOBOJUTH BBIYUCICHHUS C HCIOJH30BAHUEM TMOHSATHUSA
«MaccoBasi JIOJisl BEIeCTBa B PACTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKUX
peaknusax, Macchl BEIIECTBAa UM 00BbEMA ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TETUIOBOTO d(dekTa peakinu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MacChl BEIIECTB, MPEBPALIEHUSI U COXPAHEHUS SHEPTUU;

e c(hOpMUPOBAHHOCTh YMEHUM COOJIOJATh TTpaBUiia MOJIb30BaHUS XUMUYECKOU MOCYA0U U
7a00paTOPHBIM 000PYIOBAHHUEM, a TAKXKE MpaBUiIa 0OOpalleHus ¢ BEUIECTBAMU B COOTBETCTBUU
C MHCTPYKLMSAMU T10 BBITTOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB;

o c(hOpPMHPOBAHHOCTh YMEHHM TUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUN HKCIIEPUMEHT
(pa3noxeHue MepoKcHUIa BOJOPOAA B NPHUCYTCTBHM KaTajau3aTopa, OIPEIECICHHE CpPebl
PacTBOPOB BEMIECTB C TTOMOIILI0 YHUBEPCATHLHOTO WHANKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB
Ha CKOPOCTh XUMHYECKOW PEaKIMH, PEaKIMd HOHHOTO OOMEHa, KaueCTBEHHbBIE PEaKIMHU Ha
cynbdar-, kapOoOHAT- U XJIOPUA-AHUOHBI, HA KATUOH aMMOHMSI, PELIEHUE AKCIIEPUMEHTATIbHBIX
3amay o TemMaM «Mertamiey U «HemeTtamnbl») B COOTBETCTBHM C MpaBUIaMH TEXHHUKHU
O0e3omacHOCTM TMpU OOpalleHHWH C BeIIeCTBaMH M JTAOOPAaTOPHBIM  O00OpPYAOBaHUEM,
MPEACTABIATh pPE3yJbTaThl XUMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX Peakuuid U (GOPMYIUPOBATH BHIBOJIbI HA OCHOBE ITHX PE3YJIbTATOB;

o c(OpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AHAIM3UPOBATH XUMHUYECKYIO HMH(OpMaIuio,
MOJIy4aeMYI0 M3 pa3HbIX HCTOYHHMKOB (CpeICcTBa MaccOoBOM KOMMYyHHMKauuu, VHTEepHET u

JPYTHX);



o c(hOpPMHPOBAHHOCTh YMEHHM COOJIO/IaTh TPABWIIA DKOJOTHYECKH IIeJIeCO00pa3HOTO
NOBEACHUS B OBITY M TPYIOBOM NEATETLHOCTH B LEISAX COXPAHEHHUS CBOETO 370pOBbI U
OKpYXalollleld MPUPOJHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JCUCTBUS HA KUBbIE OPraHU3MBbI
onpenenEHHbIX BEIIECTB, MOHMMAas cMbici nokasarens [1JIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIICHUS ¥ TPEOTBPAILICHUS] UX BPEAHOIO BO3ICUCTBUS HA OPraHU3M YEJIOBEKa;

J Ui O0YyYaroIuXcs C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0OPOBbS: YMEHUE NMPUMEHSTh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKHUX SBICHUI;
o JUIS CJETbIX M CHabOBUASMIMX OOYyYaromMXCs: YMEHHE HCIONb30BaTh pelbedHO-

TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins st 3anucu XuMU4eckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC

KoauuecTBo yacoB

DJIEKTPOHHBIE

Ne n/m HaunmeHnoBaHue pa3aesioB M TeM NPOrPaMMbI Beero Konrpoanubie IIpakTHYecKue 06pal0BATEILHBIE PECYPEDI
padoThI padoThI
Pa3nes 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUH
IIpenmer opranmyeckon xumuu. Teopus https://academy-
11 CTPOCHMSI OPraHMYECKHX COCIMHEHHH A. 3 content.apkpro.ru/lesson/a9f3d191-
M. bytieposa Sele-4e24-ac02-efb16fa49f6a

Wtoro mo paszneny 3

Pa3znea 2. YrieBoaopoanbl
https://academy-

2.1 [IpenenbHbIC YIIIEBOIOPOABI — ATKAHBI 2 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02

HemnpenenpHble  yIriieBOJAOPOIBI:  AKCHBI https://academy-
2.2 ’ > 6 1 content.apkpro.ru/lesson/4038171e-
KA TUCHEL, ATKUHET 4158-4bd1-ae98-18dc1cfh9399
https://academy-

2.3 ApoMaTH4YeCKHEe YTIIeBOT0POIbI 2 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4

2.4 TIpupoIHbie MCTOUHMKH yI/ICBONOPOSIOB H 3 1 https://lesson.edu.ru/04/10

uX nepepadoTka

Hroro no paszneny 13

Paznen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUsl
https://academy-

3.1 Cnuptsl. @enon 3 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
https://academy-

3.2 éJ‘IBI[eFI/IIlLI. Kapoonoseie KHCIOTRL 5 1 content.apkpro.ru/lesson/8664b319-

TIOKHBIC SQHpHI 0ba3-4945-h076-ch72e5858090
https://academy-

3.3 VrieBoasl 3 1 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro o pasnmeny 13

Pa3znea 4. A3oTconepikanue opraHuyecKkue coeIuHeHus

4.1 " AMMHBL. AMHHOKHCIOTHL. benku 3 https://academy-

(uudgposbie)



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e

content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Hroro no pazueny 3
Pa3znea S. BbicokoMoJieKyJISIPHbIE COeTUHEHUS
5.1 ] ITnactmaccel. Kaydayku. Bookna 2 ‘ ‘ https://lesson.edu.ru/04/10
Uroro no pazneny 2
OBILEE KOJMYECTBO YACOB I10 [IPOTPAMME 34 2 2 |
11 KJIACC
N Koairiecrso wacos JJleKTPOHHbIE (uudgposrbie)
o n/m HaunMeHoBaHMe pa3aesioB U TeM NPOrpaMMBbl Beero KonrtpoabHubie IpakTu4eckue 06pA30BATEBHEIE PECYPCHI
padoThl padoThl
Pa3znea 1. Teopernueckue 0CHOBbI XUMHH
Crpoenue atomoB. Ilepuonnueckuii 3aKoH U
11 Ilepronnueckas cucrema XUMHUYECKUX = 3 https://lesson.edu.ru/04/10
sneMenToB /. 1. MeHneneeBa
1.2 Crpoenne BEHIECTRA. Muoroobpasue 4 https://lesson.edu.ru/04/10
BEIIIECTB
1.3 XUMHYECKUE PEAKIIUU 6 1 1 https://lesson.edu.ru/04/10
Hroro no paszneny 13 https://lesson.edu.ru/04/10
Pa3nea 2. Heopranu4yeckasi Xumust
2.1 Mertauibl 6 https://lesson.edu.ru/04/10
2.2 Hewmeramnis 9 1 https://lesson.edu.ru/04/10
2.3 CBA3b  HEOPIaHMUECKUX M OPraHHHCCKHX 2 https://lesson.edu.ru/04/10
BEIIIECTB
Hroro no paszneny 17 https://lesson.edu.ru/04/10
Pa3gen 3. XuMus 4 :XKU3Hb
3.1 \ XWUMHS ¥ KHU3Hb 4 ‘ ‘ https://lesson.edu.ru/04/10
Wroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 10 TIPOT PAMME 34 2 3  https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne  Tema ypoka KoumnuecTBo yacos 5 6

i Beero KP  IIP,JIP JIEKTPOHHBIe LM (POBbIe 00pa3oBaTe/IbHbIE pecypchl

1 [Ipeqmer  opraHM4yeckod  XWMHH, €€ 1 https://academy-content.apkpro.ru/lesson/a9f3d191-5ele-
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE 4e24-ac02-efb16fad49f6a

9 Teopusi CTpOCHUSI OPraHMYECKUX COSIUHCHUI 1 https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-
A. M. BytiepoBa, ¢€ OCHOBHBIE TIOJ0KEHHUS 4¢59-9dcf-20517ae4b52e
[IpencraBnenue 0 KJaccu(uKanuu

3 OpraHu4ecKux  BemecTB.  HomeHkiarypa 1 https://academy-content.apkpro.ru/lesson/726ee099-e1a9-
(cucremaruyeckas) ¥ TPUBHAIbHBIC HA3BAHHS 410f-b8be-b4cb589aeadl
OpPraHUYECKUX BEILIECTB

4 AJIKaHBI: cocTaB u cTpoenue, 4 https://academy-content.apkpro.ru/lesson/258ddc06-ec23-
TOMOJIOTUYECKUH PSIIT 473c-b3d7-ed82fcaddd02

5 Meran ®m  3TaH —  TpocTeHInue 1 https://academy-content.apkpro.ru/lesson/258ddc06-ec23-
IPEICTaBUTEIIN AIKaHOB 473c-b3d7-ed82fcaddd02

6  AJIKeHbI: COCTAB H CTpORHIE, CBOHiCTBA 1 https://academy-content.apkpro.ru/lesson/4038171e-4158-

' ’ 4bd1-ae98-18dc1cfh9399

7 OTWICH M NpOMANeH  —  NpoCTeHine 1 https://lesson.edu.ru/04/10
IPEJCTaBUTENN AJIKEHOB

8 IMpaktuueckas pabora Ne 1. «[lomydenue 1 1 https://academy-content.apkpro.ru/lesson/53cd2379-2a45-
STHJICHA M U3yYECHHUE €r0 CBOWCTBY 43b1-9f67-7ebcdaf03ce0
AJKagueHsl. byranuen-1,3 u

9 MeTWIOyTaaueH-1,3. [Monydenne 1 https://lesson.edu.ru/04/10
CHUHTETHYECKOr0 KayuyKa M Pe3UHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 romomormueckuii  psa.  Anermien — 1 https://lesson.edu.ru/04/10
NPOCTEUIINN TPEACTaBUTENb AIKUHOB

11 Bbuncnenuss Mo ypaBHEHMIO XUMHYECKOU 1 https://academy-content.apkpro.ru/lesson/7dada027-8448-
peaKiuu 418f-b416-fbaledd4ab6d

12 Apenbl: OeH30m W TONyON. TOKCHYHOCTH 1 https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-
apeHoB 491d-aded-c3ddal9feef4

13  lcHeTMMCCKAi - CBASH  YIACBOIODOXOB, 4 https://lesson.edu.ru/04/10
NPUHAAISKANIMX K pa3IMYHBIM KJ1accam

14  TlpuponmHble HMCTOYHHMKU  YIIeBOAOpOmoB: 1 https://lesson.edu.ru/04/10
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Ne Tema ypoka KounyecTBO 4yacoB 3 6
w/n Beero KP  IIP, JIP JIEKTPOHHbIE HH(POBBIE 06pa3oBaTebHbIE PECYPChI
HPUPOIHBIN Ta3 U MOMYTHBIC HE(TAHBIC Ta3bl,
HE(PTh U MPOIYKTHI €€ epepadoTKu
IMpupoaHble  HCTOYHHKHA  YIIIEBOJOPOJIOB:
15  mpuponHbIii ra3 U MOMyTHBIC HEPTIHBIEC Ta3bl, 1 https://lesson.edu.ru/04/10
He(PTh U MPOIYKTHI €€ TIepepadoTKu
16 KonrponpHas padora 1o PaACIY 9 1 https://lesson.edu.ru/04/10
«YTIIEBOIOPOABD)
17 [IpenenbHbIE 0JJHOATOMHBIC CIIUPTHL: METAHOJ 1 https://academy-content.apkpro.ru/lesson/5439c18b-7440-
1 9TaHoj1. BomopoaHas cBs3b 4b6f-bf84-c04fad71694f
18 MHOroaTOMHBIE CHHPTHI: ATHICHIJIMKOIb H 1 https://academy-content.apkpro.ru/lesson/461aa9c8-cOef-
TIIMIEPUH 4827-a8e5-d12a0bedc826
19 ®deHo: CTPOCHUE MOJICKYIbI, (PU3UUSCKHE U 1 https://academy-content.apkpro.ru/lesson/649883b8-7c5f-
XHMHYECKHE CBOMCTBA, IPHUMEHEHHE 4116-896e-10a2278b08f1
20 Anpaeruasl: GOpMaIbIETUI U alleTalbIeT /. 1 https://academy-content.apkpro.ru/lesson/8664b319-0ba3-
AneToH 4945-b076-cb7ae5858b90
21 OJHOOCHOBHBIC TIpPEJC/IbHBIC  KapOOHOBBIC 1 https://academy-content.apkpro.ru/lesson/b4feaa04-3438-
KHCJIOTBI: MypaBbHHAS M YKCYCHas 4b57-a3ec-ba0f9fe63c0d
29 [Mpaktuueckas pabora Ne 2. «CBoiicTBa 1 1 https://academy-content.apkpro.ru/lesson/9834d408-386d-
pacTBOpa YKCYCHOM KHCIIOTBI» 444a-8de3-7efba8b98cdb
23 CreapuiHOBass W OJICMHOBAs KHCIIOTHI, Kak 1 https://lesson.edu.ru/04/10
IPEICTABUTEIN BBICIIMX KAPOOHOBBIX KHUCIOT
24 Meuia —Kax  com BPICHIIX KapOOHOBEIX 1 https://lesson.edu.ru/04/10
KHCIIOT, MX MOIOIICe IeHCTBHE
o5 S;)Ogl(() }:(’)IBGHX BI?HHCIJ)IE;T ?::;ponﬁgoifooigiz 1 https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-
' 4945-a0eb-1e59cd5f4d9f
3pHpoB
26 Kupsr: THJIPOJIN3, NpUMEHEHHe, 4 https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-
Omonoruveckas poiib KHUPOB 4945-a0eb-1e59cd5f4dof
7 g;i?:i?glﬁe i%ceii’%meiﬁcm?ﬁiﬁzz' 1 https://academy-content.apkpro.ru/lesson/709ce43a-deb6-
' ’ 4281-963b-01d2e212d4d0
bpykTo3a, caxaposa
og  Kpaxmar W memmonosa Kak MPHPOMHBIC o https://lesson.edu.ru/04/10
HOJIUMEPBI
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Ne Tema ypoka KounyecTBO 4yacoB 3 6

w/n Beero KP  TIP,JIP JIEKTPOHHBIE N (PPOBBIE 00pa3oBaTeIbHbIE PeCYPChI
KonTponbHas pabota o pasneny

29  «Kucnopoxacoaepxariue opranmyeckue 1 1 https://lesson.edu.ru/04/10
COEUHEHHS»

30 | AMUHBI: METHJIAMHUH U aHWJIUH 1

31 fﬁﬁﬁﬁ?ﬁﬁ:ﬁl :;:HHHeHHZMq)OTepHEE 1 https://academy-content.apkpro.ru/lesson/0c608a59-4c69-

’ 4481-839e-9205f201b73e

Oouosornueckoe 3HaucHue. [lenTuap

39 Benku KaK NPUPOJIHBIE | 4 https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-
BBICOKOMOJIEKYJISIPHBIE COSMHEHHUSI 4873-ace0-78eca6009628

33 OCHOBHEBIE MTOHATHUS XUMHH | ¢ https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-
BBICOKOMOJICKYIISIPHBIX COCTMHEHUH 4873-ace0-78eca6009628
OcHOBHBIE METOIbI CUHTE3a

34 BBICOKOMOJIEKYJIIPHBIX coenquHennit. | 1 https://lesson.edu.ru/04/10
[ImacTMaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB 1O 34 5 5

ITPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHUE

11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

Kp IIP,JIP

DJIeKTPOHHbIE

o0pa3oBaTe/bHbIE Pecypchl

XUMHAYECKUH 3JIEMEHT. AToM.

KOH(HUTypamus aTOMOB

DJIEKTpOHHAsA

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema
xuMuueckux snemeHToB . . MenneneeBa, ux cBs3b
C COBPEMEHHOM TEOPHUEN CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH H3MEHEHHUSI CBONCTB XHUMHUYECKUX
9JIEMEHTOB M WX COCJUHEHUW TI0 Tpynmnam |
nepuojiaM. 3HAUYCHUE TMEPUOJIMYECKOTO 3aKoHa U
cucTeMbl XuMmudeckux snemMeHToB .M. Menaeneena
B Pa3BUTUU HAYKU

1

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

CtpoecHue BemiecTBa. XHMHYECKasi CBS3b, €€ BHU/IBI,
MEXaHU3Mbl ~ 00pa30BaHWs KOBAJICHTHOW  CBSI3U.
BomopoaHas cBs3b

https://lesson.edu.ru/04/10

BanentHocts. OnekTpoorpuuaresibHOCTh.  CTeneHb
OKHCIICHHUS. BemectBa MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOEHHUS

https://lesson.edu.ru/04/10

[TonsiTve O aucnepcHBIX cucreMax. VICTUHHBIE |
KOJUIOWIHBIE PacTBOpPBI. MaccoBasi J10JIs BeIlecTBa B
pacTBope

https://lesson.edu.ru/04/10

Knaccugukanus n HOMEHKIATypa HEOPraHWYECKHX
COeIMHEHMI. ['eHeTnueckas CBA3b HEOPTaHMYECKHUX
BELLECTB, Pa3JIUYHBIX KIIACCOB

https://lesson.edu.ru/04/10

Knaccudukamms XUMHUYECKUX peakuuii B
HEOPraHUYeCKOW W OpraHU4ecKO XUMHUH. 3aKOH
COXpPAHEHUs MAacChl BEIECTB; 3aKOH COXPAHECHUS U
MPEBPALLECHUS SHEPTUU ITPU XUMHUUYECKUX PEAKLIUAX

https://lesson.edu.ru/04/10

10

CkopocTh  peakuuu.
XHUMHUYECKOE PAaBHOBECHE

OO6parumebie peaKkIuu.

[Ipaktrueckas pabora Ne 1. «BnusHue pa3audIHBIX
(haKkTOpOB HA CKOPOCTh XUMUYECKON PEAKITHI)

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

11

DnexTpoiauTHueckas auccoumanus. [loHstHe o0
BojopoaHoM mokasarene (PH) pactBopa. Peakiuu

https://lesson.edu.ru/04/10

uudposbie
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Ne Koanvecrso yacos DIeKTPOHHbIE nugpoBbie
Tema ypoka

n/n Bcero KP IIP,JIP o0pa3oBaTebHbIC PeCypChbl
HOHHOTO oOOMeHa. ['uaposu3 OpraHMYecKux U
HEOPraHUYECKHUX BEILECTB
OKHUCIUTETbHO-BOCCTAHOBUTEILHBIC peaKIuH.

12 [Tonste 00 »JIEKTpONM3E pacijiaBOB M PacTBOpoB 1 https://lesson.edu.ru/04/10
cosen
KonTponbHas paborta mo pasgeny «Teopernueckue

13 P p pasiely p 1 1 https://lesson.edu.ru/04/10
OCHOBBI XUMHM
Meraiutbl, ux nonoxxenue B [lepuoanueckoin cucreme
xuMudeckux oiaemeHtoB JI. . MengeneeBa u

14 A A 1 https://lesson.edu.ru/04/10
0co0eHHOCTH CTpoeHus aToMoB. O0mue Gu3ndeckue
CBOICTBa METAJLIOB
ConaBpl  METAUIOB.  ODICKTPOXMMHUYECCKHUI S

15 . p P https://lesson.edu.ru/04/10
HaIpsHKEHUHA METaJIOB
XUMUYECKHE CBOMCTBA BaXHCHIINX  METaJlJIOB

16 (HaTpuii, Kalui, KaJdblui, MAarHUM, aTFOMHHAN) 1 uX = 1 https://lesson.edu.ru/04/10
COEJIMHEHU
XUMHUYECKHEe CBOMCTBA XpoMa, MeAu U HX

17 . p a 1 https://lesson.edu.ru/04/10
COCMHEHUI
XuUMUYEeCKHEe CBOMCTBA IIMHKA, JKele3a U HX

18 . H 1 https://lesson.edu.ru/04/10
COCMHEHUI
IIpakTuyeckas aboTa Ne 2. "Pemenue

19 P p " 1 1 https://lesson.edu.ru/04/10
AKCIIEPUMEHTAIIbHBIX 3a7a4 1Mo Teme «MeTauib»
Hemeramnbl, wux mnomoxenue B Ilepuogmueckoit

20 cucteMe xumuueckux siaemenToB JI. M. Menneneera 1 https://lesson.edu.ru/04/10
1 0COOEHHOCTH CTPOEHHUSI aTOMOB
@u3znueckue CBOWCTBA HEMETAUIOB. AJUIOTPOIHS

21 HEMEeTaJlIoB (Ha MpuMepe KUcaopoaa, cepsl, pochopa 1 https://lesson.edu.ru/04/10
U yTIeposa)
XUMUYECKHE CBOMCTBA TaJlOTE€HOB, CEPhl H HX

22 . p 1 https://lesson.edu.ru/04/10
COCIMHEHMI
XUMHYECKHE CBOMCTBA a3o0Ta ochopa W WHX

23 ) > docop 1 htps://lesson.edu.ru/04/10
COCIMHEHUI
XHUMHUYECKHE CBOMCTBA Yyriepoda, KPEeMHHS U HX

24 yrepoa p 1 https://lesson.edu.ru/04/10

COCTUHEHUN
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Ne TeMma VDoKa KosmnuecTBo yacos JeKTPOHHBIE uudposbIe
n/n yp Bcero KP IIP,JIP o0pa3oBaTe/ibHbIE PeCypChI
25 HpnMeHeHPfe BRKHCHIIMX — HEMETALIOB M HX 9 https://lesson.edu.ru/04/10
COEIMHEHMI
O0o001IeHe M CHUCTEMAaTH3alus 3HAHUK 110 TeMe
26 «Hemeramnely.  Bblumcinenuss 1mo  ypaBHeHHsSM | 1 https://lesson.edu.ru/04/10
XMMHYECKHUX PEAKIUN U TEPMOXUMHYECKHUE PACUETHI
27 lpairiraeckas — padora o ,?' «Peme,,HHe 1 1 https://lesson.edu.ru/04/10
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMe "Hemerasmsr"y
KonrponbHast pabota mo Temam «MeTawibl»y U
28 1 1
«Hewmeranmb»
29 Heopranuueckue ¥ OpPraHMYeCKHE  KHCJIOTBIL 1 https:/lesson.edu.ru/04/10
Heopranuueckue u OpraHndeckre OCHOBaHHUS
AmboTepHbIE HEOPraHMYECKHE M OpPraHUYeCKHe
30 coeauHeHus. ['eHeTnyecKas CBSI3b HEOPraHUYeCKux u | 1 https://lesson.edu.ru/04/10
OpPraHUYECKUX BEIICCTB
Ponpr xumum B 00€CIIEUCHUHM  DKOJIOTHUYECKOM,
31 DHEPreTHYECKO W IHIeBo  OesomacHocTH, 1 https://lesson.edu.ru/04/10
Pa3BUTHH MEIUIIUHBI
32 lpencrasneri 06 oduwx HaysHpIX TPHIMIAX |y https://lesson.edu.ru/04/10
MIPOMBIIIICHHOTO TTOJTYYEHHUS BAKHEHIITUX BEIIECTB
33 YenoBek B MUpE BEIIECTB U MAaTEPUAIIOB 1 https://lesson.edu.ru/04/10
34 XUMHS ¥ 30POBBE YETIOBEKa 1 https://lesson.edu.ru/04/10
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
1. Xumus, 10 xnace/ IM'abpuensu O.C., Ocrpoymo W.T'., Cnagkos C.A., - M.: [Ipocsemenue, 2022.
2. Xumus, 11 xknace/ I'abpuensa O.C., Octpoymon WN.I'., Cagkos C.A., - M.: [Ipocsemenue, 2022.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
3. Xumus (0a30BbIil ypoBeHB). Peanusamnus oOpa3oBanms: MeTonudeckoe mocobue st yaurens / A. A. Kaeepuna, I'.B. ITuuyruna; nox pen. I'. B.
[Tnuyrunoii. - M.: ®I'BHY UuCcTHTYT cTpareruu pazputus oopazoBanus PAO, 2022.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCblI CETU UHTEPHET
4. https://edsoo.ru/rabochie-program



