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HOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1O XUMUM Ha YpPOBHE CpeIHEro oomero o6pa3oBaHUsA
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHONl 00pa30BaTEIbHOW IPOrpaMMBbl CPEIHETr0 OO0IIero 00pa3oBaHUs
(®OIT  COO), npencraBiaeHHbIX B dDenepadbHOM  T'OCYAapCTBEHHOM
oOpazoBarensbHoM cTangapre COO, c¢ yuérom KoHuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuMus» B 00pa3oBaTeNbHbIX Opranuzanusx Poccuiickoi
Qdenepauuy, peaqu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MIPOrpPaMMbl, U
OCHOBHBIX TosokeHuil «CrTparerud pa3BUTHS BocnuTaHus B Poccuiickoi
®enepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenue IlpaButenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY moAX0/10B K pa3pabOTKe MpOrpaMMbl 10 XUMHUH, K OIpPENETICHUIO
oOuielt crpareruy 00y4eHus, BOCIUTAHUS U Pa3BUTHs O0Y4YaIOIIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumusi» mist 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHUIIU
koHuenTyanbHbie nonoxenuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
collepKaHMsl, PE3yJbTATOB OOy4YeHUS] U TpPeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XHUMHYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeNbHON OpraHU3alluy, SBJSETCS HEOThEMJIEMOM YacThlo HX
oOpazoBaHHOCTH. OHO CHY)XHUT 3aBEpIIAIONIMM H3TAallOM peaju3alud  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, NPUCYIIUX
IEJIOCTHOM CHUCTeME XHMHYECKOro o00pa3oBaHUs. OTH ILIEHHOCTH KacaroTcs
NO3HAHUS 3aKOHOB MPHUPO/bI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphI
YeJl0OBeKa, a TakKe DSKOJIOTMYeCKM OOOCHOBAHHOI'O OTHOILEHUS K CBOEMY
3I0pPOBbI0 M TpUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHuE
o0ydJaromMxcs Ha YPOBHE CPEAHEro 00Imero o0Opa3oBaHUs CPEICTBAMH y4eOHOTO
npenMera «XuUMUS», COJAEpKaHME M TOCTPOCHHE KOTOPOro ONpelesieHbl B
OporpaMMe MO XUMHUU € YYETOM CHEUU(PUKM HAYKH XUMUHU, €€ 3HAYEHUS B
MO3HAHWUU TIPUPOABI U B MaTEpUAbLHON KM3HU OOINECTBAa, a TaKXe C Y4ETOM
o0uMX 1ened M MPUHLUIOB, XapaKTEPU3YIOMIMX COBPEMEHHOE COCTOSTHUE
CHCTEMBI cpeaHero ooIiero oopasoBanus B Poccuiickoit deneparun.

XUMHS KaK AJIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK MIPaeT 0coOylo poJib B
COBPEMEHHOW LMBHUJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepuaIbHON KYyJIbTYpBHI.
Ona BHOCHUT CBOH BKJaJ B ()OPMUPOBAaHKE PALMOHAIBHOTO HAYYHOTO MBIIUICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTABIEHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
OpUPOIBl M YeloBeKa, KOTopoe (OpMUPYETCS B XMMHHM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'O COCTaBa OKPY)KAIOLIErO0 MHUPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BEILECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTMH MPUMEHEHHS.

TecHO B3aMMOJEHCTBYS C APYTHMMH €CTECTBEHHBIMU HAayKaMH, XUMHS CTajla
HEOThEMJIEMOI YaCThbI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBUEM YCIEITHOTO
TpyAa W KM3HU Kaxaoro wieHa oOmectBa. CoBpeMeHHass XMMHUS KaK Hayka
co3ujaTelibHas, KaK HayKa BBICOKMX TEXHOJOTUH HamnpaBlieHa Ha pelIeHUe



rII00AbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBOM, SKOJTOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBercTBUM C OOIIMMHU HENSIMH W NPUHIUIAMU CPEIHEro OOIIero
oOpazoBaHus cojepxxkanue npeamera «Xumusa» (10—11 kmaccel, 6a30BbI ypOBEHb
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYKD MM JJii  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLMYyMa, MPOJOJDKCHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocrapnsiomuMu  ipeMeTa  «XUMHsS»  SBISIOTCA  0a30BbIE  KYpChl —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp’KaHUs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAyKHU: CUCTEMA
3HAHWM 10 HEOPTaHWYECKOW XMUMUU (C BKIIOUEHHWEM 3HAHUM U3 00IIeld XUMUN) U
OpraHn4eckon xumuu. @opMUpOBaHUE JaHHOU CHUCTEMBI 3HAHUW NPU U3YyUYECHUU
npenMera O0ecreYrMBaeT BO3MOXKHOCTb PAacCCMOTPEHHSI BCETO MHOI000pas3us
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHWYecKass XWMHs» copMupoBaHa B MporpamMme MO XUMHU Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K U3YYeHHI0 Yy4eOHOro Marepuasia U oO0ycloBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pPa3BUTUEM  3HAHUW  HA  OMNpPEAENIEHHBIX
TEOPETUYECKHX YPOBHsX. Tak, B Kypce OpraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpHUBaKOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke€ Ha YPOBHE CTEPEOXUMHUYECKMX M  DJIEKTPOHHBIX
npe/cTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BELIECTBAX JIAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJOB J0 CIOKHBIX OMOJOIMYECKU
AKTUBHBIX COCAMHEHUU. B Kypce OpraHnyeckod XUMHM IIOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs MEpPBOHAYATILHbBIC
NPEACTaBICHUS O XMMHUUYECKON CBSI3U, KIacCU(UKAIIMOHHBIX MPU3HAKAX BEILIECTB,
3aBUCHUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUSI, O XUMHUECKON PEAKIINH.

[Ton HOBBIM yriioM 3peHuss B mpeamere «XuMus» 0a30BOro YpPOBHS
paccMaTpUBAaeTCs M3YyYECHHBIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (PaKTOJIOrMYECKHME CBEIEHUS O BeEllecTBax U
XUMHUYECKON peaknuu. Tak, B 4acCTHOCTH, B Kypce «OOIIass u HeopraHuvecKas
XUMUSD» OOYyYarOIIMMCSl TPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
NEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTMYECKUX MO3ULUH,
rIy0oke TIOHSATh HMCTOPUYECKOE M3MEHEHHE (YHKIMA S3TOro 3akoHa — OT
000011at0111el 10 OOBACHSIONIEN U TPOTrHOZUPYIOILIEH.

Enunast cuctema 3HaHMN O Ba)KHEHIIIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOWCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTAMH COJIEPKAHUSI, HMMEIOIUMHU KYJIbTYpPOJIOTHYECKUH U MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TTOHMMAHHMIO B3aWMOCBSI3M XHMHUHU C
JPYTMMH HayKaMmH, PacKpbIBalOT €€ poJjib B IO3HABATEIILHOW M MPAKTUYECKOU
JESTENbHOCTU YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUS K IMPOIIECCY



TBOpUYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUM XMMHUH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAThCSI B OOLIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npobsemMax, CBA3aHHBIX C XUMHEHW, KPUTUYECKH OCMBICIMBATh MHQOpPMAIUIO U
OpUMEHATh €€ [ TONOJIHEHUS 3HAHWM, pEIIeHHs HHTEIUIEKTYalbHbIX |
AKCIIEPUMEHTAIbHBIX MCCIIEN0BAaTENbCKUX 3a/1ad. B 1enom conepkanue yueOHOro
npenMera  «XUMHUS»  JTaHHOTO  YPOBHS ~ M3yY€HHsS  OPUEHTHPOBAHO  Ha
dopmupoBanue y 0OydaromIUXCsi MHPOBO33PEHUECKONH OCHOBBI ISl MMOHHUMAHHS
¢miocodckux uaeH, Takux Kak: MaT€pUaIbHOE €IMHCTBO HEOPraHUYECKOro U
OpPraHUYEeCKOro MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, II03HABAEMOCTb IPUPOAHBIX SBICHUNA NyTEM OKCIEPUMEHTA M
pelleHus] MPOTUBOPEUYMH MEXIy HOBbIMM (aKTaMHM U TEOPETUUYECKUMU
NPEIINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTMUECKUX MpolieM, a
TaKKe MpolseM cOepeKEeHUs] SIHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B nmnaHe pemeHus 3agad4  BOCIIMTAHHS, Pa3BUTHUS W COLMAIU3ALUU
oOy4Jaromuxcs NPUHATbIE NPOrpaMMOM IO XUMHUU MOAXOJbl K OIpPEAeSICHUIO
COIEpKaHUSI M IOCTPOEHHS MpEeAMeTa MPEeayCMaTpuBalOT (QopMUpOBaHUE
YHUBEpPCAIbHBIX YYEOHBIX JEWCTBUH, MMEIOMKUX 0a30BO€ 3HAYEHUE s
pa3IMYHBIX BHJIOB JIEATEIIbHOCTU: pEHIeHUs MpoOJieM, IOUCKA, aHalu3a |
00paboTku nHGOPMAIIHH, HEOOXOIUMBIX JIJIsi MPUOOPETEHNS OIbITa MPAKTUIECKOM
U WCCJIEI0BATENIbCKOM AESITENbHOCTH, 3aHUMAIOIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUU Kak Ha YPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHus, TaK U HA YPOBHE CPEAHET0 OOLIEro 00pa3oBaHus, IPU ONpPEIEICHUN
COJIEPKATENIbHON XAPAKTEPUCTUKM LEJeld H3Y4eHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTH TPAJULMUOHHO MNpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak OOJIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHYECKOU
JESITENbHOCTA YEJIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHMPOBOW KyJIbTypbl. C
METOJIMYECKOM TOUKHM 3PEHMS] TAKOM MOAXOJ K ONpPEEICHUIO LEeNell H3ydeHHs
IpeIMETa SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo AaHHOM TOYKE 3pEHHs TJIABHBIMU LIEIAMH H3YYECHHs] TpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAsITOTCS:

e (QopMHpOBaHHME CHUCTEMBl XHMHYCCKMX 3HAaHMH KakK BaKHEHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPa, B OCHOBE KOTOPOU
JeKaT KIIOYEBbIE MOHATHS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUH,
OCBOEHHUE SI3bIKa HAYKH, YCBOEGHHE M IOHMMAaHHME CYIIHOCTHU JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpPUEU
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opmupoBaHue U pa3BUTUE NMPEACTABICHUN O HAYYHBIX METOJAX MMO3HAHUS
BEIIECTB M XHMHUYECKHUX pEaKUuh, HEOOXOAUMBIX Ui MpUOOpETeHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHPE BELIECTB M XUMHUYECKHUX SIBICHUH,
UMEIOLUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCEIHEBHON KU3HH;



e Pa3BUTHE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHMEM XHUMHUYECKOrO0 OKCIIEpPUMEHTa, COOJIOJEHHEM TpaBUII
0e30macHOro oOpaIieHus ¢ BEIECTBAMH.

Hapsiny ¢ aTum, comepxaTenbHas XapaKTepUCTHKa Iefiel U 3a7a4 U3y4CHUs
npeaMeTa B IporpaMme 1o XMMHUHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHOPHUTETAMHU B CHCTEME CpeaHero odmiero oopasoanus. CeroaHs B
OpErofaBaHud  XUMHH B OONbIIel CTemeHW OTAAETCA  MpearnouTeHUe
NPaKTHYECKOH KOMITOHEHTE COJep)KaHusi OOydYeHUs, OpPUEHTUPOBAHHON Ha
NOJIFOTOBKY BBITYCKHUKA 00I11€00pa30BaTENbHOW OpraHu3aluy, BIaJCIOUIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIOcOO0aMu U
YMEHHUSMH aKTUBHOTO TOJYYCHHUS] 3HAHUI U MPUMEHEHHSI UX B PEATBHOUN KU3HU
JUTSI pEIIeHUS TIPAKTUISCKUX 3a7ad.

B cBs3M ¢ 3TUM TmpU U3Y4YEHUHW TMpeaMera «XHUMHS» JTOMUHUPYIOIIEe
3HaYCHHE MPUOOPETAIOT TaKKE LENH U 33J1a4H, KakK:

aganTamys 00y4aroluxcsl K YCJIOBHSIM JUHAMHUYHO Pa3BHBAIOIIETOCS MHUPA,
dopMupoBaHME  HMHTEIUIEKTYaJdbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEILHOMY HPUHATHIO TPAMOTHBIX
peIIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIlUsIX, CBSA3aHHBIX C BEIIECTBAMH U UX
NPUMEHEHUEM;

¢opmMupoBaHue |y OOyYaroImIMXCS  KJIIOUYEBBIX HABBIKOB  (KIIHOUYEBBIX
KOMIIETCHIINI), MMEIOIINX YHHUBEPCATbHOE 3HAYCHWE JIs PAa3IMYHBIX BHIOB
JIESTENHHOCTU: PEIICHUs Mpo0jeM, MOUCKa, aHam3a U 00paboTKu WH(OpMAIUH,
HEOOXOAMMBIX JJIsI TPUOOPETCHHS ONBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BaXHOE€ MECTO B TMO3HAHWU XHMHH, a TaKXKe [ OLEHKH C TO3UIUI
AKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB U XUMHUYECKHX
MPOIIECCOB HA OPTAHMU3M UYEIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE MO3HABATENIbHBIX HHTEPECOB, MHTEUIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00YJarOIIMXCsl: CIIOCOOHOCTH CaMOCTOSTENLHO PUOOpETaTh HOBBIC
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSAMH, UCTIOIH30BATh
COBpPEMEHHbIC HH(POPMAIIMOHHBIE TEXHOJOTHUHU JIJISl TIOMCKA M aHajdu3a y4eOHOU H
HAY4YHO-TIOMYJISIPHON HH(OpMAIIK XUMHUYECKOTO COJIePIKaHNUS;

(dopMupoBaHUE U pa3BUTHE Y O0YYAIOUINXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHNYSI, HAOI0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPBIE 0OCOOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MpPH IUIAHUPOBAHMM W TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIIUTaHWE Yy OOydJarommxcs YOSKIEHHOCTH B T'yMaHHUCTHYECKOU
HAMpaBICHHOCTU XUMHH, €€ BaXXHOW POJNM B PEIICHHWU TJIOOATBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIONOIB30BaAHNS, TIOTIOIHEHUSI YHEPTETHIECKIX PECYPCOB U
COXpaHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeHOTO
OTHOILEHUS K NPUPOJE M CBOEMY 3/I0pPOBBIO, a TaKKe MNPUOOpPETEHHs OMbITa
UCTIONBH30BAHUS TOMYUYCHHBIX 3HAHWNA [JIS TPHUHITHS TPAMOTHBIX PpEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SBIICHUSMH.



B yueOHOM mnaHe cpemHero oOimero oOpa3oBaHUS NpPeAMET «XHUMHUSI»
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obOnactu «EcTecTBeHHO-HayIHbBIC
TIPEIMETBI».

OO6miee ynciao 4acoB, OTBEAEHHBIX JIJIS U3YUEHHUSI XMMUH, HA 0a30BOM YpOBHE
cpemHero ooimero oopazoBanus, cocrapisier 68 yacos: B 10 kmacce — 34 gaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COILEPKAHUE OBbYUYEHUA
10 KUIACC
OPI'AHNYECKASA XUMUA

Teopernyeckue 0OCHOBBI OPraHMYeCKOM XUMHUHU

[Ipeamer opraHnyeckod XHUMHH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJlyYEHUH HOBBIX BEIIECTB M MaTepuanoB. TeopHsi CTPOEHUS OpPraHUYECKUX
coenunenuid A. M. bytiepoBa, e€ ocHOBHBIE MOJ0KeHUA. CTpYKTYpHBIE (POPMYJIIbI
OpraHMYecKUX BellecTB. [omonorus, u3oMepusa. XHUMHYECKas CBs3b B
OpPraHUYECKUX COCAUHEHUSAX — OJUHAPHBIC U KPAaTHBIC CBS3U.

[IpencraBnenue o KinaccU(pUKALMKU OpraHuYecKux BemiecTB. HoMeHknarypa
OpraHMYECKUX COCIUHEHUH (CUCTEMaTH4yecKas) M TPUBHAIBHBIE Ha3BaHUS
BAKHEHIINX MIPEACTABUTENEH KIACCOB OPTraHUYECKHUX BEIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBpaIlCHMIA:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
OIMCAHME JEMOHCTPALMOHHBIX OIBITOB IO NPEBPALEHUIO OPTaHUYECKHUX BEILECTB
IpU HarpeBaHuu (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHUE).

YrieBoaopoasl

ATNKaHBI: COCTaB U CTPOEHUE, I'OMOJOTMYECKHH psa. Meran um 3TaH —
OpOoCTEHINEe MPEICTABUTENN AJKAHOB: (PU3WYECKHME W XUMHUYECKHME CBOMCTBA
(peakuyMu 3aMelleHWs] W TOPEHMS), HAXOXKIEHUE B MPUPOJE, IOIYyYEHUE W
pUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAll. DTWIEH U NPOIUJIEH —
OpoCcTeHIlIne MPEeACTaBUTENN aJKEHOB: (PU3MYECKHME U XUMHUYECKHE CBOMICTBa
(peakuMu TUIPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMUH, OKHCICHUA H
NOJMMEPHU3ALINHN ), TOJIYYEHUE U IPUMEHEHHUE.

AnkaaueHnsl: OyrtagueH-1,3 u meTunOyraauen-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBA (peakuus nonumepuszanuu). [lomydyeHre CHHTETUYECKOrO
Kay4yKa W pe3HHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, FTOMOJIOTUYECKUM psll. ALIETHIIEH
— TPOCTEHIIMN TpeACTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (U3MUYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs ), NOJYyUYEHUE U TPUMEHEHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKUE U XMMHMUYECKHUE CBOWCTBA
(peakuuy rajJloreHUPOBAaHUSA U HUTPOBAHUS), MOJyYEHHE U MPUMEHEHUe. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XUMuUdeckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsl U HUMPOBAHUA), NOAyYeHue u npumereHue. TOKCUYHOCTb
apeHoB. ['eHeTHueckass CBsSI3b MEXIYy YIVIEBOJOPOAAMH, MPUHAIICKAIIUMHU K
Pa3INYHBIM KJIACCAM.

[IpuponHble MCTOYHUKM YrieBOAOPOAOB. lIpupoaHeiil ra3 M IIOIyTHBIE
HedTsaubie ra3pl. HedTe u e€ mpoucxoxnenune. CrocoObl mepepaboTku HeTH:



NeperoHka, KpPEeKUHI (TePMUYECKUM, KaTaluTUdeckuit), nupoiu3. [Ipoaykrsl
nepepaboTku HePTH, UX NPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MPOAYKTHI €ro MnepepadoTKH.

DKCHEpUMEHTAJIbHBIE METOAbl M3YYEHMs] BELIECTB M HUX MPEBpaIlCHMIA:
O3HAKOMJIEHHE C o0pa3lamMu IUIacTMAacC, KaydyyKOB M PpE3MHBI, KOJUIEKIUH
«Heptp» u  «Yroab»,  MOAENMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HOIPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON PaOOThI: MOJYYEHUE ITHIICHA
Y U3YYEHHUE €0 CBOMCTB.

PacuérHble 3anayu.

Bbrunciaenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIECTBA WJIM MPOJYKTa PEaKIMU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 MUCXOJHBIX BEIIECTB UM NPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xanue oprannieckue coenHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHONI W 3TaHON: CTPOEHUE,
¢u3nyeckue M XUMHUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAopolHble CBSI3U MEXIY
MOJIEKYJIaMU CIIUPTOB. /[eficTBHE MeTaHOIa U 3TaHOJIa Ha OPTraHU3M YEJIOBEKA.

MHOroaroMHble€  COMPTHL. DTWICHIJMKOIb W  TIHMIEPUH: CTPOCHHUE,
¢uznueckue W XUMHUYECKHME CBOMCTBA (B3aMMOJCHCTBHE CO LICIOYHBIMU
METaJNIAMH, KA4eCTBEHHAsl pEaKkUUsl Ha MHOrOaTOMHbIE cIupThl). JleiicTBue Ha
opraHusM yesnoBeka. [[pumeHeHue rmuueprHa U STUICHTIIUKOJIS.

@deHon: CTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMHUYECKHE CBOWCTBA.
Tokcuunocts enona. [Ipumenenue genona.

Anpperunpl U kemonvl. DopManpaeruy, AaleTalbIErua: CTPOEHUE,
¢u3nyeckue U XUMHUYECKHE CBOMCTBA (peakUUU OKUCICHHS U BOCCTaHOBJIEHUS,
KaueCTBEHHBIE PEAKIMH), OTYyYEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE TIpeneibHble KapOOHOBBIE KHUCIOTHL.. MypaBbUHas U
YKCyCHasi KUCIIOTBI: CTpOCHUE, (PU3NYECKHE U XMMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKalim), MoiayyeHue U MpUMEHEHUE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHl KaK MPEICTABUTEIN BBICHIUX KapOOHOBBIX
KUCIOT. MbUIa Kak COJIM BHICHINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IEHCTBHE.

Cnoxuble >(QHUpbl Kak MPOU3BOAHBIE KAapOOHOBBIX KHUCIOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
POJIb KUPOB.

VYrneBonpl: coctaB, Kilaccuukamus — yrieBogoB  (MOHO-, JH- U
nonrcaxapujibl). ['1I0K03a — MpocTeninii MOHOCaxapui: OCOOCHHOCTH CTPOCHUS
MOJIEKYJNIbI, (U3NYECKUe M XHUMHUYECKHE CBOMCTBA (B3aUMOJCHCTBUE C
rugpokcugom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HaXOXJAEHUE B MPUPOAEC, TPUMEHEHHE,
ouonornueckas poib. @orocunte3. pykTo3a Kak H30Mep TIIIOKO3BI.

Kpaxman u memntono3a kak npupojiabie nonumepsl. CTpoeHrue Kpaxmaia u
HEeJUTr0NI03bl.  PU3NUYeCKMe W XUMHUYECKHE CBOMCTBAa Kpaxmana (THApOIIN3,
KAueCTBEHHAs pPEaKLUs C HOJIOM).




OKCIEpUMEHTAIbHBIE METOJbI M3YUYCHHS BEIIECTB W MX IPEBpaIlcHUM:
NpoBe/IcHWEe, HAOJIOICHNE W OMHCAHHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAa4E€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcusiom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAECHCTBHE TJUIEPUHA C
ruapokcuom menu(ll)), anpaerunoB (OKuUCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneiicTBHe Kpaxmajia C HOJOM),
IPOBECHUE MTPAKTUYECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHUCIIOTHI.

Pacuérunle 3a1aun.

Briuncnenuss mo ypaBHEHHMIO XUMHUYECKOM peaknuu (Macchl, 00bEMa,
KOJIMYECTBA UCXOJHOr0 BEIIECTBA WJIM MPOJIYKTa PEAKIMU M0 U3BECTHBIM MAacce,
00BbEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOAYKTOB PEAKIINH).

A3oTcojiepxale OpraHnuecKrue COeIMHEHMUS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKHe coeNuHeHus. Duznueckue
U XUMUYECKHE CBOMCTBA aMUHOKHCJIOT (Ha mpumepe TimiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkun kak mnpupogHbIE BBICOKOMOJIEKYJISApHbIC coenauHeHus. [lepBuuHnas,
BTOpUYHAS W TPETHYHAS CTPYKTypa OEIKOB. XHWMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMsl, KAYeCTBEHHbIE PEaKIIMK Ha OENKH.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHUS BEUIECTB W MX MPEBpaIlCHUN:
HAOJIIO/ICHUE W OMMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIusi OEIKOB MPHU
HarpeBaHWHU, IIBETHBIC PEAKIIUU OCITKOB.

BricokoMouieKyIsIpHbIE COeINHEHUS

OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHASI MOJIEKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJbl M3YyUYEHHS] BEIIECTB U HX NPEBpallCHUN:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexrpeIMEeTHBIE CBSI3H.

Peanuzanus MexXnupeaMeTHbIX CBSA3EH IPU U3YYEHUU OPTaHUYECKONW XUMUU B
10 xmacce OCyIIECTBISECTCS 4Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAYYHBIX TMOHATHUI, TaK U MOHATUN, SIBISIOIIMXCS CUCTEMHBIMH JISI OTAEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBIEHNE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiacCU(UKalUs, NEePUOJIUUYHOCTh, HAOJIOJACHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHHUE.

dusnka: MaTepus, DJHEprus, Macca, aroM, JIJIEKTPOH, MOJIEKYJa,
SHEPreTUYECKUM ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BEIUYMUHBI U IMHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTtocuHTe3, OMOJOTMYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, KHUPHI,
dbepMeHTHI).



I'eorpadus: MuHEpabl, TOPHBIC MOPOJIbI, MOJIC3HBIC UCKOMAaeMbIC, TOILIHMBO,
pECypCHI.

TexHOMOrusA: TMHIIEBBIC MPOAYKTH, OCHOBBI PAIMOHAIBHOIO IHTAHMUS,
MOJOIIIME CPE/CTBA, JICKAPCTBCHHBIC M KOCMETHUECKHE Tperaparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTTAHUYECKAA XUMUA

Teopernvyeckue OCHOBbI XUMHHU

XUMUYECKHM 3leMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000704YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTaiu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacTpeIeeHUs] SJIEKTPOHOB MO OpOUTANsIM B aTOMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUO0B. DJIEKTPOHHASI KOHPUTYpAIUsi AaTOMOB.

[lepnognueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOAMYECKOrO 3aKoHa U [leprmoandeckoil CUCTEMbI
xumuueckux annemeHToB [[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPUEN CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUsI CBONCTB XHMHUYECKHX 3JIEMEHTOB U
00pa3yeMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPYyIIaM U IEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUHU HAYKHU.

Crpoenue BemiecTBa. XuMHYECKass CBA3b. BHIbl XUMHUYECKOW CBS3H
(KOBaJIEHTHAsl HEMOJIIPHAsl W TMOJspHAas, WOHHAs, MeTauinueckas). MexaHu3Mbl
o0pa3oBaHUsI KOBAJIEHTHOM XWMHYECKOW CBsA3M (OOMEHHBI W JOHOPHO-
akuentopHslil). Bomopoanast cBsizb. BaleHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenenb okuciienus. IoHbI: KATUOHBI U @aHHOHBI.

BemectBa  MOJEKYJIIPHOIO M HEMOJIEKYJISIPHOTO  CTPOEHUSA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEHIECTBA. THIIBI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIMYECKON PEIIETKHU.

[Tonsitue o aucnepcHbix cucreMax. VICTUHHBIE M KOJUIOMJHBIE PACTBOPBHI.
MaccoBas 10J1 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHUH. Homenknarypa
HEOPraHWYECKUX BelecTB. ['eHeTuyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
NPUHAIEKAIINX K PA3JTUYHBIM KJIACCaM.

Xumuueckast — peakuus.  Knaccudukanus  XMMHUYECKUX — peakuudid B
HEOPraHMYE€CKON U OpPraHMYECKOM XMMHH. 3aKOH COXPAaHEHHUS MAaCChl BEIIECTB,
3aKOH COXPaHEHUS U MPEBPALLEHUS SHEPTUU MTPU XUMUUYECKUX PEAKIIHSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakunu. XuMu4ecKoe paBHOBecue. DakTOppl, BIUAKOIIAE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle Hlarense.

DnekTponauTuyeckas qucconuanus. CuibHbIE U ciaadbie 351eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTpaIbHAasl, LIEITOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIINH.



DKCNEPUMEHTAIbHBIE METOJIbl W3YY€HHUSl BEIIECTB U HUX IPEBPAIICHUN:
neMoHcTpanus Taomui «llepuognmdeckas cucremMa xuMudeckux siaementoB 1. U.
MeHnneneeBa», H3ydeHHE MoOJeNeld KPUCTAUTMYECKUX PENIETOK, HaOIIoACHUE U
OMHUCAHKE AEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE IEPOKCHUIA
BOZIOPO/JIa B IPUCYTCTBUM KaTAIU3aTOPa, ONPEAECIECHUE CPEIBI PACTBOPOB BEILIECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, pEaKIMd HOHHOIO OOMEHa),
NIPOBENICHNE TPAKTUIECKON paboThl «BiusHue pa3nnyHbiX (GaKTOPOB HA CKOPOCTH
XUMHYECKOU pEeaKIium.

Pacuérnsie 3anaun.

Pacuérel 10 ypaBHEHMAM XHMHUYECKUX pEAKIUKA, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeramner. Ilonoxxkenme HemetaiuioB B llepuogmueckor  cucreme
xumuyeckux sieMeHtoB JI. M. MennueneeBa u OCOOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAJIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XWUMHUYECKHE CBOWCTBA BaKHEWIIUX HEMETA/IOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrimepomsa U KpeMHHUS) U HUX  COCAMHEHUM  (OKCHUJOB,
KHCJIOPOJICOICPIKAIIUX KKCIOT, BOJOPOIHBIX COCTMHEHUR).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramuibl. [lonoxenune meramnoB B Ilepuoamyeckont cucteMe XMMHUYECKHX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS JICKTPOHHBIX 000J0YEK
aToMoB MeTauioB. OOmue guiznueckue cBoiicTBa MeTauioB. CIiaBbl METaJJIOB.
DIEKTPOXUMHUUYECKUIN P HAMIPSYKEHU METAIIOB.

XUMHUYECKHE CBOWCTBA Ba)KHEHITUX METAJJIOB (HATPUM, KaJIUi, KaJbIIHM,
MarHui, aJlOMUHUHN, IUHK, XPOM, KEJI€30, MEb) U UX COCTUHCHUI.

OOGuue crmocoObl moydeHus MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIbHbIE METOJIbl HW3YY€HHUSl BEIIECTB U HX NPEBPAILCHUN:
U3y4eHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», OOpa3I[OB HEMETAIJIOB, PEIICHHUE
AKCIIEPUMEHTAIBHBIX 3a/7a4, HAONIOJEHHE M ONHCAaHHE JISMOHCTPAIlMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMHHHUS C pacTBOpaMu
KHUCJIOT U IIeJI0Yel, KAYECTBEHHbIEC PEAKIIMY Ha KATUOHBI METAJJIOB).

Pacuérnsbie 3anaun.

Pacuérpl macchl BemiecTBa WM 00bEMa ra3oB MO HU3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€thl Macchl (00bEMa, KOJIMUECTBA BEIIESCTBA) MPOAYKTOB PEAKIIMH, €CIIU OTHO
13 BEIIECTB UMEET MPUMECH.

XUMUS U )KM3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOM, YHEPreTHUYECKOM M THUILEBOU
0e30macHOCTH, Pa3BUTHH MenunuHbL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHMS
BEILIECTB U XUMUUYECKUX PEAKIIUM.



[IpeacraBinenuss 00 OOMMX HAyYHbIX MPUHLUINAX M[POMBIILIEHHOTO
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

YenoBek B MHpE BEIIECTB W MaTEPUAIIOB: BAXXHEUIIME CTPOUTEIIbHBIE
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTepuaibl, KpacKH, CTEKJIO, KEpaMHKa,
Marepuainbl s JIEKTPOHUKHA, HAHOMAaTepUallbl, OPraHUYECKUE U MHUHEPAJIbHBIE
ya00peHus.

XWMHUS W 310pOBbE YENIOBEKA: NpPAaBUJa HCIOJb30BAHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia 0€30MaCHOr0 MCIOJIb30BaHUS MpenapaToB ObBITOBOM XUMHH
B IOBCEJIHEBHOM JKM3HHU.

MexnpeamMeTHbIe CBA3U.

Peanuzanmst  MeXNpeaMETHBIX  CBs3ed NOpM  H3ydyeHUH oOmed u
HEOpraHM4ecKoil XuMuM B 11 Kimacce ocyIiecTBISIETCS Yepe3 UCIOJIb30BaHUE KaK
OOIIMX eCTEeCTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TOHATUN, SIBISIONIUXCS
CHUCTEMHBIMM I OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TMOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHUs, aHaldu3, CHUHTE3, KIacCUPUKALUs, TEePUOJIUYHOCTb, HaOII0IEHNUE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®dusuka: Marepus, JHEPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOIl, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUA YPOBEHB, BEUIECTBO, TEIIO,
00BEM, arperaTHOe€ COCTOSIHUE BEIeCTBa, (PU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHu3M, OJKOcHCTeMa, Ouochepa, Makpo- W
MUKPODJIEMEHTHI, BUTAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

I'eorpadus: MuHepanbl, TOpHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIE, TOILJIMBO,
pPECYpCBL.

TexHOMOorusa: XUMHUYECKAs] MPOMBIIUIEHHOCTh, METAJUTYPrus, IPOU3BOJACTBO
CTPOUTENIBHBIX MAaTEPHUAIIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOACTBO, ITMIIEBAS
IPOMBIIUIEHHOCTh,  (papManieBTHUecKasi  MPOMBIIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKHUX INPENaparoB, IMPOU3BOACTBO KOHCTPYKLUMOHHBIX MAaTEPHAIOB,
3JIEKTPOHHAS MPOMBILLIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJlbTaTaM OCBOCHHUS
o0y4YalolMMHUCs TIporpaMM CcpeaHero oOIero oo0pa3oBaHusl (JUYHOCTHBIM,
METanpeIMETHbIM M MpeIMeTHbIM). HayuHO-MeToauuecKol OCHOBOWM s
pa3paboTKU TIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS NPOrPaMM CPEIHEro OOIIero
00pa3oBaHus SIBISETCS CUCTEMHO-AEATEIbHOCTHBIN MTOAXO/I.

B COOTBETCTBHM C CHUCTEMHO-IESATEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MpeaMera «XUMHUS» Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUsI BIJICTICHBI CIEAYIOIINE COCTABIISIONINE:

OCO3HAHHE OO0YYAIOIMMHCSH POCCUNUCKOW TPAKTAHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHUIO;

HaJIMIMEe MOTUBAIIMHN K O0yUCHHIO;

1[€JICHAIIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKICHUN JTUYHOCTHU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEN M UICTOPUUECKUX TPaAUIMI 0a30BOM HAYKU XUMUU;

FOTOBHOCTh M CIOCOOHOCTH OOYYarouIuxcsi PyKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTU 1IEHHOCTHO-CMBICTIOBBIMUA yCTaHOBKaMH, MPUCYIIMMH IIEJIOCTHOU
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4YMe MPABOCO3HAHUS IKOJOTHUUECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH )KU3HEHHbIE TLJIAHBI.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeameTa «XUMHS» JTOCTUTAKOTCA B
€AUHCTBE Y4YeOHOM U BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMHU, COLIMOKYIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleajJjaMud POCCUHCKOI0 TPa)¥JAaHCKOro OOIIECTBAa, NMPUHATHIMU B OOIIECTBE
HOpMaMUd W TpaBUJaMH  TOBEACHUS,  CIOCOOCTBYIOIIUMH  Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTHU
00yyJarommxcs.

JIn4HOCTHBIE pE3yJIbTaThbl OCBOEHUS MpeaMera «XUMHUS» OTPaxaroT
c(hOPMUPOBAHHOCTh OIBITA IMO3HABATEILHOM M TMPAKTUYECKOW JesSTEIbHOCTH
00yyYarolMXcs MO peaanu3aliu NIPUHATHIX B OOIIECTBE I[EHHOCTEW, B TOM YHUCJE B
YacTu:

1) rpamIaHCKOr0 BOCIIMTAHMS .

OCO3HAHMS 00YJAIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEM,
YBXXECHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M MpaBWiIaX MEKINYHOCTHBIX
OTHOILEHHI B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEIbHOCTU TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX W TMO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaAMEPEHUS, JIOTHUKY W
apryMeHThI IPYTUX MPU aHAIU3E PA3JIUYHBIX BUIOB YUEOHOU NesSTEIbHOCTH;



2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

[EHHOCTHOI'O OTHOILIECHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJEAUIO
OTE€YECTBEHHON XUMUHU;

YBaXXEHUSI K TMPOLECCY TBOpUECTBA B 00JIACTH TEOPUM M MPAKTUYECKOTO
NPUMEHEHUS] XUMHUHU, OCO3HAHUSI TOTO, YTO JTOCTHKEHHS HAYKH €CTh PE3YJIbTaT
JUTUTENBHBIX ~ HAOMIOJCHUN, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  TOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WMHTEpECa U II03HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaju3e MH(POpPMAIIMU O MEPEIOBBIX JTIOCTUKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO OBEACHUS,

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICh HA MOPaJbHO-HPABCTBEHHBIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJEHUE U TMOCTYIKU CBOMX TOBApHUIIEH C
MO3UILIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IMOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) dpopMuUpOBaHNS KYJIbTYPHI 310POBbS:

MOHMMaHUSl IEHHOCTEH 370poBOro u 0Oe3omacHoro obpasza JKHU3HH,
HEOOXOIUMOCTU OTBETCTBEHHOI'O OTHOIICHHUS K COOCTBEHHOMY (DH3UUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOoieHUsT TIpaBWJI 0e30MacHOro OOpallleHWs C BeIeCTBaMU B OBITY,
IIOBCETHEBHOM )KU3HU U B TPYZAOBOM AEATEIBHOCTH;

NOHMMAaHMsI UEHHOCTH TMPaBWJI HWHIWBUAYAIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YIPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YMOTpeOIeHUs
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) TPYyA0BOro BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYrUX BHAAX
NEeSATENbHOCTY;

YCTAaHOBKM Ha AaKTUBHOE Y4YacCTHE B PEHICHUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpeca K MPAKTUIECKOMY M3Y4YEHHUIO MPOGECcCuil pa3IudHoOro poja, B TOM
YuCJie Ha OCHOBE TPUMEHEHHUS IPEAMETHBIX 3HAHUM TI0 XUMMUHU;

YBaXXEHUSI K TPYY, JIIOJSM TPYy/Aa U pe3yJibTaTaM TPYJ0BOM JeATEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOW TPAEKTOPUHU
oOpa3zoBaHus, Oynyiieil mpodeccur U peaausaliu COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUU, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0TrN4eCKOro BOCIIMTAHMS:



9KOJIOTMYECKHU 11€J1€CO00Pa3HOr0 OTHOIIEHUS K MPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

MOHUMAaHUSl TI00ATBHOIO XapaKTepa SKOJOTWYECKUX NpoOJieM, BIUSHHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE NPUPOJTHON U COUAIBHON CPEBI;

OCO3HAHMSI HEOOXOIUMOCTH WCIIOJIb30BAHUS JOCTHIKEHUW XUMHH  JUIs
peLIeHsT BOMPOCOB PAlMOHAIBHOTO MPUPOAOIOIB30BAHMUS;

AKTUBHOTO HENPUATHS JEUCTBUH, MPUHOCIIIUX BpEI OKPYXKaroleu
NPUPOAHON Cpezie, YMEHUSI MPOrHO3UPOBATH HEOJIArONpPHUATHBIE HKOJOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAILIATH UX;

HaJIMYUs Pa3BUTOrO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIMbITa NEeATEIbHOCTH AKOJIOTUYECKON HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIbHOM, KOMMYHUKAaTUBHOW U COLHAIBHOU
NPAKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH;

NOHUMaHUs CHeUM(PUKM XUMUM KaK HayKd, OCO3HaHUS €€ pojiud B
GbopMUPOBAaHUU PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
NPE/ICTaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IWHCTBE NMPUPOJBI U YEJIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHWU TPOoOJeM COXpPaHCHUS
IIPUPOAHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHUMHUM JJiE  COBPEMEHHOM
UMBWIN3AlMKA: B €€ TYMAaHHCTUYECKOM HANPABICHHOCTH M BaXHOW pOJIUA B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUU TI00aJbHBIX MTPOOIEM
YCTOMYMBOI'O Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOW, DHEPreTUUECKOM, IUIIEBON U
IKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUUN
YCHEIIHOTO TpyJa W DKOJIOTMYECKH KOM(OPTHOM >KHM3HU KaXIAOro ujeHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTU: IIOHMMaHUs CYHIIHOCTH METOJIOB
MO3HAHMS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh
MoJIydyaeMble 3HAHUS ISl aHAIU3a U OOBSICHEHHUS SIBIICHUN OKPYXaIoIIero Mupa u
MPOUCXOIAIINX B HEM U3MEHEHHUM, YMEHUS JIenaTh 000CHOBaHHBIE 3aKJIFOUECHUS Ha
OCHOBE HayuyHbIX (DAaKTOB M HUMEIOIIUXCA JaHHBIX C 1EJIbI0 TMOJy4YeHUs
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIB30BAaTh XUMHWYECKUE 3HAHUS IS
penieHus npooJieM B peaibHbIX )KU3HEHHBIX CUTYaIUsIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON IEATENbHOCTH;

TOTOBHOCTM U  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIONYYEHHIO HOBBIX 3HAHUNW 1O XUMHH B
COOTBETCTBHHM C )KM3HCHHBIMHU MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJ/ia B pa3auvHbIX chepax mpodeccruoHaIbHOM
NEeATENbHOCTH.



METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHble pe3yJbTaThl OCBOCHUS Y4eOHOTO mpenMera «XuMus» Ha
YpOBHE CPEIHEro 00111er0o 00pa30BaHUsI BKIIOYAIOT:

3HaAYUMbIE  JUIS dbopMHUpPOBAHUS ~ MHPOBO33PCHUS OO0 yJaroIIIXCs
MEXTUCITUTUTMHAPHBIC (MEXKIIPEIMETHBIC) OOIICHAYYHbIE MOHSATHUS, OTPaKAOIINE
IIEIOCTHOCTh HAYYHOW KApTUHBI MHUpAa W CHENU(HUKYy METOJO0B ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, YHEPTHUs, SBIICHUE,
IPOIIeCC, CHCTEeMa, Hay4YHbIH (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIIEAOBaHNE, HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

yYHHUBEpCaIbHbIC yueOHbIEe JEHCTBHUS (MIO3HABAaTEIbHBIC, KOMMYHHKATHBHBIC,

PETYISTUBHBIE), obecrieunBaromme dbopmupoBanue (GyHKIIMOHATBHOU
IPaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YyYarouXcs;
CIIOCOOHOCTD o0y4Jaromuxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXTUCIUIUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIEC y4eOHBIE
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpenMeTHbie pe3yiabTaThl OTPAXalOT OBJAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYISTUBHBIMU
JIEUCTBUSMU.

OBJaagenue YHUBEPCAJIbHbIMH Y4eOHbIMU NMO3HABATEJIbHbIMHU
AefiCTBUSAMM:

1) 6a30Bble JJOrHYecKue JaeicTBUsI:

CaMOCTOSITeIbHO  (OPMYNIMPOBATh W aKTyallU3UpPOBaTh  MpoOiIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

OnpeAeiaTh ILENH JIeITEILHOCTH, 3ajJilaBas IapaMeTpbl M KPUTEPUH HX
JIOCTHKEHUS, COOTHOCHUTH PE3YJIbTAaThl ACATEIBHOCTHU C MOCTABJICHHBIMU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUU MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKK MOHATHM M YCTaHABIMBATh UX B3aMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATHS JIJI1 OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAHMS U KPUTEPUU JJIA KJacCU(PHUKAIIMU BEIIECTB M
XUMHYECKUX PEAKIIUK;

yCTAHABJIWBATh IPUUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIY H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIYKTUBHbBIC, JIEIYKTHUBHbBIE, IO
AQHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIFOUCHUS;

MPUMEHSTh B MPOIIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICIIBHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHUMBOJI) DJJIEMEHTAa, XUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakIuyu — MpU PEIICHUH Yy4eOHBIX TMO3HABATENbHBIX M TPAKTUYECKUX 3ajad,
MPUMEHSATh Ha3BaHHBIE MOJICIIbHBIC MPECTABICHUS JJIsl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMBbIX BEIIECTB U XMMUUYECKUX PEAKIIHUM.

2) 6a3oBble Hcciaea0BaTEIbLCKHE NeiCTBUS:



BJIaJIETh OCHOBAMM METOJIOB HAYYHOTO TMO3HAHMSI BEIIECTB U XUMHUYECKHUX
peaKuunii;

(dbopMyIHpOBaTh LIETU U 33]]a4 HUCCIEIOBAHUS, UCIIONIH30BATh MOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KAaue€CTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI Jisi (DOPMHUPOBAHUS TUIOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO TUIAHUPOBAHUS W MPOBEICHUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOAATh 32 XOJIOM
mpoliiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (HOopMyIUpoBaTh
0000111eHNS 1 BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEIOBAHMS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOJACIaHHOMN paboTe;

npuOOpETaTh OMBIT YYEHWYECKOW HCCIIENOBATEILCKOW U MPOEKTHOM
JESITENbHOCTH, TMPOSIBIISITH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX 3aJay, MPUMEHEHUIO Pa3IUYHBIX
METOA0B MO3HAHMUSI.

3) pabora ¢ nunopmanueii:

OPUEHTHUPOBATHCS B PA3NTMYHBIX HWCTOYHWMKAX WHOOpMarmu (HAy4IHO-
NOMyJIsipHasl JIUTEpaTypa XUMHYECKOTO COJEpXKaHUs, CIPABOYHbIE MOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh WH()OPMALMIO Pa3IMYHBIX BUAOB U (OpM
peACTaBICHUSA, KPUTHYECKHU OLICHUBATH e JIOCTOBEPHOCTh U
HETIPOTUBOPEUYUBOCTH;

dbopMynHpOBaTh 3aMpPOChl U TMPUMEHATH PA3JIUYHBIE METOJbI MPU TOUCKE U
orbope wuHpOpMaIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
ONPEAEIIEHHOrO TUIIA;

NpUOOPETaTh OMNBIT HCIOIB30BAHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO ~ BBIOMpATh  ONTHUMAIBHYIO  (GOpMY  TMPEACTABICHHUS
uHbopmaIu (Cxembl, rpaduKu, JTUarpaMMbl, TaOJIULbI, PUCYHKHU U APYTHE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayeCTBE CpelICTBA IMpu paboTe ¢
XUMUYECKOM MHGOpMaIMe: TPUMEHSATh MEXIpeAMeTHbIe ((u3udeckue u
MaTeMaTUYECKHE) 3HAKU U CUMBOJIbI, (POpMYIibl, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NPeoOpa3oBBIBATh 3HAKOBO-CUMBOJIMYECKUE CpENICTBA
HATJISITHOCTH.

OBiaeHne YHMBEPCAJTbHBIMM KOMMYHUKATHBHBIMU ACeHCTBUSIMH:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXTaeMOM TEMbI B XOJ/€ IUaora W/win
JUCKYCCUM,  BBICKa3bIBaTh  HWJeH, (OPMYJIHUPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEIJIOKEHHON 3a1a4H;

BBICTYINATh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENLHOM J1€ATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO I COBMECTHO CO CBEPCTHUKAMM MPU BHITIOJIHEHU U
XUMHUYECKOT0 SKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEIOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEILECTB, PeayIM3allui y4eOHOIo MpoekTa U (PopMyIMpoBaTh BBIBOJIBI
M0 pe3yJbTaTaM MPOBEAEHHBIX HMCCIIEIOBAHUN MYTEM COIJIACOBAHHUSA IMO3UIMN B
X0J1e 00CYXJIeHHsI 1 0OMEHA MHEHUSIMHU.



OBJy1ajieHNe YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH J1eHCTBUAMMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEIBHYIO
NESITENIbHOCTh, OINpeaenss e€ Lelu M 3a4ayd, KOHTPOJIMPOBaTh M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpEIaraéMblid  alrOpUTM JIEUCTBUM IpHU
BBIMIOJIHEHUN Y4YE€OHBIX M MCCIEIOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ ekTUBHBIN crmoco0 HMX peueHuss ¢ YYETOM TNOJNYYEHHS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLUSAX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATENBHOCTH Ha OCHOBE CaMOaHaju3a
U CAMOOLEHKH.

HNPEIMETHBIE PE3YJIBTATDI
10 KUIACC

[IpenMeTHble pe3ynabTaTbl OCBOEHHMS Kypca «OpraHuyeckass XUMHS»
OTPaXKaroT:

c(OpMHUPOBAHHOCTh  MPEACTABICHHUM O XHUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJM XHUMHUU B TIO3HAHUU SIBICHUMN
npupoabl, B (HOPMUPOBAHMM MBIINUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHAIBHONW IPAMOTHOCTH, HEOOXOIUMOM J1JIs1 PEIIeHHs PAKTUUYECKUX 3a]1a4
U 3KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHCTEMOW  XMUMHUYECKHMX  3HAHUM, KOTOpas  BKIIOYAET:
OCHOBOMOJIAralIlIne TMOHATHS (XMMHUYECKUN DIIEMEHT, aToM, DJIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTass M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJSIpHBIM O00BEM, YrIEpOJHBIN cKener, (yHKIMOHAJIbHAS TpyIIa,
paauKai, U30Mepus, U30MEPbI, TOMOJOTMYECKHUI Psil, TOMOJOTH, YIJI€BOAOPO/IbI,
KHCJIOPO/ U a30TCOJEP)KAILHUE COEIMHEHMS, MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHUS MAacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XHUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXaliue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CHUCTEMHOCTH XMMHYECKHX
SBJICHUM, (PAKTOJIOTMUECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IMOJYyYCHUU U
0e30MacHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IPAKTUYECKOM 1EeSITETbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHHM BBISBISTH XapaKTEepPHbIC NMPHU3HAKU TOHSATHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIINE MOHATHUS NPHU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTraHUYECKUX COEANHEHUI;

c(OpMHPOBAHHOCTh YMEHHMM HCIOIB30BATh XUMHYECKYI0 CUMBOJIUKY IS
COCTaBJICHHSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyn1 OpraHMYecKHMX BEHIECTB W YpaBHEHUH XHUMHYECKUX pEaKIui,
U3rOTABJIMBATh MOJENU MOJEKYJ OPraHMYECKUX BEIIECTB U WILIIOCTPALUU UX
XUMHUYECKOT0 U MPOCTPAHCTBEHHOI' O CTPOEHUS;



c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIWBATh MPUHAJICKHOCTh H3YYEHHBIX
OpraHUYECKUX BEIIECTB IO UX COCTaBY U CTPOCHUIO K OINPEIECIEHHOMY
KJIacCy/Tpynne CoeAuHEeHU (yriaeBOAOPONbI, KHUCIOPOJ U a30TCOAEp KAIINe
COCIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEIUWHEHHMsI), JlaBaTh WM Ha3BaHUS [0
cucremarnueckorr HomeHknatype (IUPAC), a Takke NPUBOIUTH TPUBHAIIBHBIC
HA3BaHUS OT/ACJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOMUICH, AalleTUJIEH,
STUJICHTJIUKONb, TIUIEpUH, (eHosn, (GopMaibaerus, ameTaablerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsA KUCIIOTa, CTEAPUHOBAs KUCIIOTA, IIII0K034,
bpyKTO32a, Kpaxmal, HeI0103a, TIUIUH);

c(OpMHPOBAHHOCTh yMEHHS OMNPEACNATh BHUABl XUMHUYECKOM CBSI3H B
OpraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OpMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKEHUS TEOPUU CTPOCHUS
opranudeckux BemectB A. M. byriepoBa ais 00bsICHEHHs 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

chOpMHPOBAHHOCTh ~ yYMEHHM  XapaKTepU30BaTh  COCTAaB, CTPOCHHE,
bu3nYecKrue WU XMMHYECKHE CBOMCTBA THUIHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, 3TaH, 3TWIEH, MPONUJIEH, aleTUJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, 3TaHOJ], ATUJICHIJIMKOJb,
TJIMIEpUH, (EHOJI, alleTallbJIETU]l, MypaBbUHAsI U YKCYCHasi KUCIIOTHI, TJIFOKO3a,
KpaxMall, IeJIJTI0JI03a, AMUHOYKCYCHAsl KUCIIOTa), WIUTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJy HUMH YpPaBHEHUSIMH COOTBETCTBYIOIIUX XHMHUYECKUX PEAKIUHA C
UCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Colpbid  (HEQTb, NPUPOAHBIA Tra3, Yrojib), CIOCOOBI HX MEepepadOTKH U
PAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOTWYECTBA HMCXOIHOTO BEIISCTBA WIIM MPOJYKTA
peakiMM MO H3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY OJHOTO M3 HMCXOIHBIX
BEIIECTB WIHM NPOIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHHMI BIIaJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
MeTOAaX Hay4yHOTO MO3HAHUS, UCIIOIb3YEMbIX B XUMHUHU MPU U3YYEHUU BEIIECTB U
XUMHMYECKUX SBJICHUM (HaOJI0JIeHNE, U3MEPEHHUE, DKCTIEPUMEHT, MOJICITUPOBAHUE),
UCIIOJIb30BaTh CUCTEMHBIE XHMHYECKHE 3HAHUS I NPUHATUS PELICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTb YMEHUM COOJIO/IaTh MPaBUIa MOJIb30BAHUS XUMUYECKON
Nocy/lod U Ja0OpaTOpHBIM O0OpPYJOBaHHMEM, a TaKXKe IMpaBWiIa OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMH IO BBIIOJHEHHUIO JIaOOPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUI TUIAHUPOBAaTh W BBIMIOJHATh XUMUYECKHM
AKCIEPUMEHT (TIpeBpaIleHrs OPraHUYECKUX BEIIECTB MPH HarpeBaHUM, MOJyYCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAYECTBEHHBIE PEAKIUU OPTaHUYECKHUX
BEIIECTB, JE€HATypalus OEIKOB MPU HArpeBaHWH, I[BETHBIE PEAKIMH OEIKOB) B



COOTBETCTBUM C TMpaBUJIaMU TEXHUKA OE€30MaCHOCTH TMpU OOpallleHUuu C
BEIIECTBAMH U JIaDOpaTOpHBIM OOOpPYIOBAaHUEM, TMPEACTABIATh PE3YIbTAaThl
XMMHUYECKOTO JKCIEepUMEHTa B (opMme 3amucu ypaBHEHH COOTBETCTBYIOIIHUX
peakuuii 1 popMyIMpOBaTh BBIBOJBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTHUYECKH AaHAIM3UPOBATh XUMHYECKYIO
uHpOpMAIIMIO, TOJY4aeMYyl0 M3 pa3HbIX HMCTOYHUKOB (CpEACTBA MacCOBOM
uHpopmaruu, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COOJIIOAAaTh  MpaBUjia  DKOJOTUYECKH
1eIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LENIIX
COXpaHEHUsI CBOEro 3/I0POBbSl M OKPYKAIOIIEW INPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBHSI Ha UBbIE OPraHU3Mbl ONpPEACIEHHBIX OPTraHUYECKHX
BEIIECTB, MOHMMas cMmbici mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObI
YMEHBIICHUSI M TMPEIOTBPAIICHUS WX BPEIHOIO BO3JCUCTBHUS HAa OPraHu3M
YeJI0BEKa;

U1 00YyYaromMXcsi ¢ OrpPaHMYEHHBIMH BO3MOXKHOCTSIMM 370POBbSI: YMEHHUE
OPUMEHATh 3HAaHUA 00 OCHOBHBIX JOCTYNHBIX METO/Iax IO3HAHUS BEUIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL  CHenbIX U ClHa0OBUIALIMX OOYyYarolUXCs: YMEHHUE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKUX

dbopmy.
11 KUIIACC

[IpeamerHbie pe3ynbTaThl OCBOEHUs Kypca «OOmas u HeopraHudecKas
XUMHS» OTPAXKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHUUYECKOM  COCTaBIISIOMICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHUMUU B TIO3HAHUU SIBJICHUU
npupoabl, B (HOPMUPOBAHWHM MBINUICHUS W  KYyJbTYpbl JIHYHOCTH, €€
(GyHKIIMOHAIBHON IPAMOTHOCTH, HEOOXOJUMOM JIJIsl pelIeHUs TPAKTUYECKUX 3a1ad
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CHUCTEMOM  XUMHMYECKMX  3HAHHUM, KOTOpas  BKJKOYAET:
OCHOBOIIOJIATAIONTNE TIOHATHSA (XUMUYECKUH 3JIEMEHT, aTroMm, m3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTD, CTEIIEHb OKHUCJIEHUS, XUMUYECKas CBA3b
(KOBaJIEHTHAsl, MOHHAs, METAJTIMYECKAs!, BOJOPOAHAsS), KpUCTAIINYECKasl pelIETKa,
TUMNBl XUMUYECKUX  PEAKLMH, PACTBOpP, DIJIEKTPOIMUTHI,  HEDJIEKTPOJIUTHI,
BJIEKTPOJIUTUYECKASS JIUCCOLUUAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM peakiuu, XUMUYECKOE pPABHOBECHUE); TEOPUU M 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON Juccolmanuy, nepuoandeckuil 3akod [{. M. Menpaeneena,
3aKOH COXPAHEHHMsI MACChl BEUIECTB, 3aKOH COXPAHEHHMS W IIPEBPALLICHUS SHEPTUU
IpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUA, JICKAIIME B OCHOBE INOHHWMAHUS MNPUYUHHOCTH H
CUCTEMHOCTH XUMHWYECKUX SIBJICHUHM, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,



COCTaBe, MOJIY4YeHUH U 0€30MaCHOM HCHOJIb30BAHUHN BAKHEUIIUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U MPAKTUUECKON ACATEITbHOCTH YETIOBEKA;

c(hOpMHPOBAHHOCTh YMEHMI BBISIBIIATH XapaKTEpHbIE MPU3HAKU TOHSITHUH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIUE MOHATHUS MPHU
ONKMCAHUM HEOPTaHMUYECKHUX BEIIECTB U UX NPEBPALLECHUI;

c(hOpMHPOBAHHOCTh YMEHHMM HCIOIb30BaTh XHUMHYECKYI0 CUMBOJIMKY IS
cocTaBlieHHsT (OpPMYJ BELIECTB M  YPAaBHEHHH XMMHYECKUX  PEaKLUH,
cucremarudeckyro HomeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHblid Ta3, YIVIEKUCIbIA Ta3, aMMHaK, raméHas
U3BECTb, HETAlIEHAs! U3BECTh, IUTHEBAS COMNA, TUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUM OINpPEAEATh BaJI€HTHOCTb U CTENEHb OKUCIICHHUS
XUMHUYECKUX 3JIEMEHTOB B COEIUWHEHUSAX PA3IMYHOIO COCTaBA, BUJ XUMUYECKON
CBs3U (KOBaJI€HTHAsi, MOHHAs, METAJNINYECKasi, BOJOPOJIHASI) B COCUHEHHUAX, TUII
KPUCTAJNIMYECKON PEIIETKH KOHKPETHOr'O BeIllecTBa (aTOMHAas, MOJEKYJspHasi,
MOHHAs, METAJUIMYECKAs1), XapaKTep CPebl B BOJHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHECHUM,

c(hOopMUPOBAHHOCTD yYMEHUI YCTAHABIIMBATh IPUHAIIEKHOCTD
HEOPraHMYECKUX BEIECTB IO HMX COCTaBy K ONpENeIEHHOMY Kiaccy/Tpymme
COEJIMHEHUU (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbI, OKCUJIbI, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PaCKpBIBaTh CMBICI MEPUOANYECKOro 3akoHa /1.
W. MenneneeBa 1 1€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0OBSCHUTEIBHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c(OpMHPOBAHHOCTh YMEHHUI XapaKTepU30BATh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuomoB Ilepuogndeckoil cHCTEMBI
XuUMHYeCKHUX djemMeHToB JI. M. MeHnaeneeBa, UCHOAL3yS MOHATHSA «S-, P-, d-
3IIEKTPOHHBIE opourammn, «3HEPreTHYECKUE YPOBHI, OOBIICHSTH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COEIMHEHUN
1o nepuoaam u rpynnam [lepruoanyeckoit cucTeMbl XUMUYECKHUX ds1eMeHTOB /1. H.
Menjeneena;

c(hOpMUPOBAHHOCTb YMEHHMM  XapaKTepu3oBaTh (OMUCKHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBAa HEOPraHWMYECKMX BEIIECTB  pa3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMUYECKON CBSI3M MEXKIYy HEOPraHUYECKHUMU
BELIECTBAMH C MTOMOIIBIO YPAaBHEHUI COOTBETCTBYIOLIUX XUMUYECKHUX PEAKLINA;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DPUIIMPOBATH XUMHUYECKHE PEAKIUHU I10
pa3IMYHBIM NpPHU3HAKaM (YUCIY M COCTaBY PEarupyrolldX BEIIECTB, TEIJIOBOMY
s deKTy peakiuu, U3MEHEHUIO CTETEeHEW OKHMCIEHHUS 3JIEMEHTOB, 0OpaTUMOCTHU
peaKkiiM, y4acTHUIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHUI COCTaBJISATh YPaBHEHHUS pPEAKUUU pPa3IHYHBIX
THUIIOB, TOJIHBIE M COKPAIIEHHbIC YPABHEHUSI PEAKIIMii HOHHOT'O OOMEHA, yYUThIBas
YCIIOBHUS, NIPU KOTOPBIX 3TH PEaKIUU UAYT JO KOHIIA;

cOpMUPOBAHHOCTh YMEHUH TPOBOJUTH PEAKIUH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTAaB PA3JUYHBIX HEOPraHUYECKUX BEIIECTB, PACIO3HABAThH



OIBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAaX HEOPTAaHUYCCKUX
BEIIIECTB;

c(OpMHPOBAHHOCTh ~YMEHHMH pacCKpbIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM COCTABJICHHS 3JIEKTPOHHOTO OanaHca
ATUX PEaKIUi;

c(hOpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU
PEaKIuy OT PA3NMUYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOrO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nercteus (npuniun Jle lllatense);

chOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKHE IMPOIECCHI,
JeKallie B OCHOBE MPOMBIIIICHHOTO TMOJYYEeHHs] CEPHOM KHCIIOTHI, aMMHAaKa, a
TakKe CPOPMUPOBAHHOCTh MPEACTABICHUNH 00 OOIMMX HAyYHBIX MPUHIUMNAX U
HKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYHCICHHS C HCIOJIb30BAHUEM
TOHATHSL «MAaccoBasi JOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHN Ta30B
IPY XUMHUYECKUX PEaKIMSIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYACTBYIOIIUX B PEAKIHH
BEIIECTB, TEIUIOBOTO 3¢ (eKTa peaklid Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIECTB, IPEBPAIEHUS U COXPAHEHUS SHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUM COOIIO/IaTh MPABUIIA MOJIH30BAHUS XUMUYECKOU
nocyao u jabopaTOpHBIM OOOpYJOBaHHEM, a TaKKe MpaBuia OOpalieHus C
BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIMSMHU MO BBIMTOJHEHUIO J1a00OpaTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBIMIOJHATh XUMUYECKHI
HKCIIEPUMEHT (pa3lioKeHHE MEePOKCHIa BOAOPOAA B MPUCYTCTBHM KaTalM3aTopa,
OIlpeNieJIeHNEe Cpelbl pacTBOPOB BEIIECTB C IOMOIIBIO  YHUBEPCAJIBHOIO
WHIUKATOPa, BIMSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUYECKOW pEaKIvy,
peakuu MOHHOrO OOMEHA, KaueCTBEHHbIE peakluu Ha cynbdar-, kapOOHAT- H
XJIOPHU]I-AHUOHBI, Ha KaTHOH aMMOHMS, PEUIEHUE HKCIEPUMEHTAIbHBIX 3a7a4 IO
TemaM «Mertamiely u «HemeTamnb») B COOTBETCTBHM C TMPABWIAMH TEXHUKH
0€30MacHOCTH TIPU OOPAIEHUHU C BEIIECTBAMHU M JTaOOPaTOPHBIM 000pYAO0BaHUEM,
OPEICTABIATh PE3YNbTaThl XHUMHUYECKOTO OJKCIIEpUMEeHTa B (opme 3amucu
ypaBHEHUI COOTBETCTBYIONIUX peaKiuii U (OPMYIHPOBATh BHIBOABI HAa OCHOBE
ATUX PE3yNbTATOB;

chOpMUPOBAHHOCTh YMEHUH KPUTHUECKH aHAIM3UPOBATH XHUMHYECKYIO
UHPOpMAIMIO, TMOJIYyYaeMyl0 M3 Ppa3HbIX MCTOYHHMKOB (CpelICTBa MacCOBOMU
KOMMYHUKanuu, IHTepHET U Ipyrux);

chOpMUPOBAHHOCTh ~ yMEHMH  COONIOAATh  TpaBUia  SKOJIOTMYECKU
1eJIeCO00pa3HOro TMOBEJAEHUsI B OBITY W TPYAOBOM JEATEIBHOCTH B LEISAX
COXpaHEHHUsI CBOETO 370POBbsl M OKPYXKAIOIIEH MPUPOTHON Cpenbl, OCO3HABAThH
OIMACHOCTh BO3JICHCTBUS HA )KMBBIE OPraHU3MbI ONPEIeTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens IIJIK, moscHAT, Ha mpuMepax cmocoObl YMEHBIICHUS |
NPEIOTBPAIICHHS KX BPEIHOTO BO3JACHCTBUS HA OPraHU3M YEIOBEKa,;



JUIs. 00YYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHUE
NPUMEHSATh 3HAHWA 00 OCHOBHBIX JOCTYMHBIX METOJaX IO3HAHHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

JUISL CIIETBIX M CHA0OBUIAIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy obo3HaueHui JI. bpaiinsg mis 3anmicn XUMMUYECKUX

dbopmyi.



TEMATUYECKOE INTAHUPOBAHUE

10 KUIACC
KoaunuectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB 4 TeM (uudposbie)
Ne i/
NMPOrpamMMbl Bcero KO; TPOALHLIE HpﬁaKTquCKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypeb
Paznen 1. Teopernueckne OCHOBBI OPraHMYEeCKO XUMUM
IIpenmet oprannyeckoit xumuu. Teopus
1.1 CTPOEHUS OPraHUYECKUX COEIUHEHUN A. 3 Katanor (lesson.edu.ru)
M. bytneposa
Hroro no paszneny 3
Pa3nen 2. YrieBoaopoasbl
2.1 [IpenenbHbIE YTIEeBOAOPOIBI — AJTKAHBI 2 Katanor (lesson.edu.ru)
29 HenpenenbHble yriaeBoa0pOIbL: aJKEHBI, 6 1 Karanor (lesson.edu.ru)
' aJIKaJIMEHBbI, AJIKUHBI
2.3 ApoMaTuiecKue yrieBoaoposl 2 Katanor (lesson.edu.ru)
24 [IpupoaHbIe UCTOYHUKH YTIEBOAOPOAOB U 3 1 Katanor (lesson.edu.ru)
' ux nepepaboTka
Hroro no pazueny 13
Pa3nen 3. Kuciiopoacoaep:kaniue oprannieckue coeuHeHN s
31 Criaprer. DeHO 3 Katanor (lesson.edu.ru)
3.2 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. v 1 Katanor (lesson.edu.ru)
' CrnosxxHbie 3(hupsl
33 VIeBob 3 1 Katanor (lesson.edu.ru)
HWroro no pazneny 13
Pasnen 4. A3orconepkaiiue opranudeckue coeJuHHeHus1
4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3 Katanor (lesson.edu.ru)



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

HTtoro no pazneny 3 \

Paspnen S. BbIcOKOMOJIEKY ISIPHBIE COCAUHEHUS

5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘ | Karanor (lesson.edu.ru)

Hroro no pazgeny 2

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 34 2 ‘ 2 \



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

11 KVIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne ni/m
NMPorpamMmsbl Bcero Koﬁn TPOJILHbIE HpﬁaKanecxne o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pasnen 1. TeopeTnueckue 0CHOBBI XMMUM
Ctpoenne atomoB. [lepuoguyeckuii 3aKoH
1.1 u [lepuoguueckas cucteMa XUMHYECKUX 3 Katanor (lesson.edu.ru)
snemenToB JI. . MengeneeBa
19 Crpoenue Bemecta. MHOro0oOpasue 4 Katanor (lesson.edu.ru)
) BEIIIECTB
1.3 XUMHUECKUE PEAKIIUU 6 1 1 Katanor (lesson.edu.ru)
Hroro no paszueny 13
Pasnea 2. Heopranmueckasi Xumust
21 Y P— 6 1 Katanor (lesson.edu.ru)
29 HeMeTamb: 9 1 1 Katanor (lesson.edu.ru)
K K
23 CBs13b HEOPraHUYECKUX M OPTaHUUECKUX 2 Karanor (lesson.edu.ru)
BEILIECTB
Hroro no pazneny 17
Paznea 3. Xumus u ’Ku3Hb
3.1 ‘ XuMusl U )KU3HD 4 | Kararor (lesson.edu.ru)
Wroro no pazueny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3 \



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

HNOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Konun4yecTBo yacos DJIEeKTPOHHBIE
Ne Mara uudpossbie
Tema ypoka
n/n yp Bcero K06H TPOLHbIE HpﬁaKT"quKHe H3y4YeHusi  o0pa3oBaTesbHbIE
200ThI a00ThI
pabo pabo pecypcbl
. . KaTanor
[IpeameT oprannveckoit Xumuu, € 05.09 —_
1 1 . (lesson.edu.ru)
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHUs OPraHUYECKUX Katanor
2 coequnenuii A. M. Byrneposa, eé 1 12.09 (lesson.edu.ru)
OCHOBHBIC TTOJIOKCHUS
[IpencraBneHue o KIacCUPUKAITIU Katanor
3 opraHn4eckux Bemiects. HoMeHknatypa 1 19.09 (lesson.edu.ru)
(cucremaTuyeckas) U TPUBHAIbHBIC
Ha3BaHUs OPraHUYECKHUX BEILIECTB
KaTanor
AJIKaHBI: COCTaB U CTPOCHHUE, 26.09 -
4 o 1 . (lesson.edu.ru)
TOMOJIOTUYECKUH Pl
. KaTanor
Mertan u 3TaH — npocTeuime 03.10 -
5 1 . (lesson.edu.ru)
MPEeACTaBUTEN AJIKAHOB
KaTanor
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBONCTBA 1 10.10 (lesson.edu.ru)
. KaTanor
DTWIEH U NPOMUJIEH — MPOCTEUIINE 17.10 —_
7 1 . (lesson.edu.ru)
MpEeACTaBUTEIN AJIKEHOB
KaTanor
[IpakTrueckas padora Ne 1. «Ilonyyenue 24.10 —
8 . 1 1 . (lesson.edu.ru)
STUJIEHA U U3yYEHUE €r0 CBOMCTBY
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U XUMHNYCCKUC CBOﬁCTBa, MIPHUMCHCHUC

Anxanuensl. byranuen-1,3 u Kartanor
9 metunOyraauen-1,3. Ionyyenue 14.11 (lesson.edu.ru)
CUHTETUYECKOI'0 KaydyKa U pe3UHbI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMUSI, Katanor
10 TOMOJIOTHYECKHIA PsI. AIIETHIEH — 21.11 (lesson.edu.ru)
MIPOCTEUIINN NPECTABUTEIb ATKUHOB
o Kartanor
Boruucnenust mo ypaBHEHHUIO XUMUYECKOU 28.11
11 8. (lesson.edu.ru)
peakumn
Kartanor
ApeHbI: 6eH301 U TOJIYOJI. TOKCHYHOCTh 05.12
12 . (lesson.edu.ru)
apeHoB
Rartanor
['eneTuueckas CBsi3b yriaeBOAOPOIOB, 1212
13 . (lesson.edu.ru)
MIPUHAUICKAINX K PA3IUYHBIM KJIaCCaM
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB: Katanor
14 MIPUPOIHBII ra3 U MOMyTHbIE HEPTIHbIE 19.12 (lesson.edu.ru)
ra3bl, He()Th ¥ MPOJYKTHI €€ nepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOJOPOIOB: Katanor
15 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE 26.12 (lesson.edu.ru)
ra3bl, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu
Rartanor
KonTponbnas pabota no pazzaeny 09.01
16 . (lesson.edu.ru)
«YT1eBoA0pOAB»
Katanor
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 16.01
17 . (lesson.edu.ru)
METaHOJ ¥ 3TaHoJ]. BomopoaHas cBs3b
Katanor
MHoOroaToMHble CIUPTHI: STUIICHIJIMKOJIb U 23.01
18 . (lesson.edu.ru)
TJIMIEPUH
Katanor
@DeHoJI: CTPOCHUE MOJIEKYIIbI, (pU3nUecKue 30.01
19 . (lesson.edu.ru)



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
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

Anperupl: GopMabIerua U

Kartanor

20 06.02 ( )
areTaiabIerus. AICTOH lesson.edu.ru
Rartanor
OIHOOCHOBHEIC MPEACIIbHBIC KApOOHOBEIC 13.02
21 ) . (lesson.edu.ru)
KHCJIOTBI: MypPaBbUHAS U YKCYCHAsI
o Rartanor
29 [paktuyeckas padora Ne 2. «CBoiicTBa 20.02 | g
A * . .
pacTBopa YKCYCHOM KHCIIOTBD» (lesson.edu.ru)
CreapuHOBast U OJICMHOBASI KHCJIOTHI, KaK Katanor
23 NPEACTABUTENN BBICIIHX KAPOOHOBBIX 27.02 (lesson.edu.ru)
KHCJIOT
Kartanor
MBpbLta Kak cOJIM BBICIIUX KapOOHOBBIX 05.03
24 o . (lesson.edu.ru)
KHCIIOT, UX MOIOIIIEeE JICHCTBHE
CroxHble 3(UpPbI KaK MPOU3BOIHbIC Katanor
25 KapOOHOBBIX KHCIIOT. ['MAPOIIN3 CIIOKHBIX 12.03 (lesson.edu.ru)
3¢upoB
Katanor
26 Xupsi: ruapoN3, IPUMEHEHHUE, I g
( .edu.ru)
OMoJIOTNYecKast posib KHUPOB €350N.edU.TU
VYTeBoabl: COCTaB, KIacCUPUKAIHS. Katanor
27 Bakneiiime npeIcTaBUTENH: TIIFOK034, 19.03 (lesson.edu.ru)
¢bpykTO3a, caxaposa
Kartanor
Kpaxman u nemntono3a Kak OpupoOIHbIE 02.04
28 . (lesson.edu.ru)
TIOJTUMEPBI
Kontponbnas pabora no pazueny Katanor
29 «Kucnopojcoaepskaiiie opraHuIecKrue 09.04 (lesson.edu.ru)
COCITHECHUSI»
Katanor
30 AMMHBI: METHJIAMHWH M aHWUJIUH 16.04 (lesson.edu.ru)
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AMMHOKHUCIIOTHI KaK aM(oTepHbIe

Kartanor

31 OpPraHWYECKHUE COCTUHEHUS, HX 1 23.04 (lesson.edu.ru)
ononornueckoe 3Hauenue. I[lenruanl
benku kak mpupoiHbIe Raranor

32 1 07.05 (lesson.edu.ru)
BBICOKOMOJICKYJISIPHBIE COSTMHEHUS

Katanor

OCHOBHBIE TTOHSITHS XUMHUHU 14.05 —

33 o 1 . (lesson.edu.ru)
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
OCHOBHBIE METOBLI CHHTE3A Katanor

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 21.05 (lesson.edu.ru)
[InacTmaccel, KaydyKd, BOJIOKHA

OBLIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME
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11 KVIACC

KonnuecTBo yacoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
n/n Tema ypoka Beero Kontpoabnbie | IlpakTnueckue iyqeﬂuﬂ :)lﬁ[()l;l;onaTenbﬂme
padoThbI padoTsbI pecypebi
. Kartanor
XUMUYECKUHN 371eEMEHT. ATOM. DJIEKTpOHHAS -
1 1 05.09 (lesson.edu.ru)
KOH(HUTyparus aToOMOB
Ilepunonnueckuit 3akoH u [lepnoanueckas Katanor
2 cHUCTeMa XUMHUUYECKHUX 3emMeHToB JI. U. 1 12.09 (lesson.edu.ru)
MeHeneeBa, ux CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB Katanor
XUMHUYECKUX DJIEMEHTOB U UX COSIUHEHUN 11O (lesson.edu.ru)
3 rpynnam u nepuogam. 3HaueHue 1 19.09
MIEPUONYECKOr0 3aKOHA U CUCTEMBI
xumudeckux asemenToB /.M. Meneneena B
pa3BUTUU HAYKU
Crpoenue BemiecTBa. XMMHUYECKasi CBA3b, €€ Katanor
4 BH/Ibl; MEXaHU3MbI 00pPa30BaHUS 1 26.09 (lesson.edu.ru)
KOBAJIEHTHOM CBSI3U. BogopoHas CBA3b
BaneHTHOCTB. DJIEKTPOOTPULIATETBHOCTD. Katanor
5 Crenenp okucieHus. Bemecta 1 03.10 (lesson.edu.ru)
MOJIEKYJIAPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUS
[TonaTHe 0 TUCTIEPCHBIX CUCTEMAX. Katanor
6 HcTtrHHBIE ¥ KOJUIOUIHBIE PACTBOPBI. 1 10.10 (lesson.edu.ru)
MaccoBas 107151 BEeIIeCTBA B paCTBOPE
Krnaccudukanus 1 HOMEHKIATypa Katanor
7 HEOpPraHUYECKUX COeAUHEHMM. [ 'eHeTnueckas 1 17.10 (lesson.edu.ru)

CBsA3b HCOPraHUYCCKUX BCUICCTB, PA3JIMYHBIX
KJIaCCOB



https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11
https://lesson.edu.ru/04/11

Krnaccugukanms XuMHU4ecKux peakiiuii B Katanor
HEOPraHMYECKOW U OPraHNYECKON XUMUHU. (lesson.edu.ru)
8 3aKOH COXpaHEHUs1 MAaCChl BEUIECTB; 3aAKOH 24.10
COXpaHEHHUS U MPEBPAIICHUS YHEPTUU TIPH
XUMUYECKHUX PeaKLUsX
Katanor
CkopocTtb peakuuu. OOpaTUMbIC PEAKIIHH. 14.11 —_
9 . (lesson.edu.ru)
XHUMHUYECKOE PABHOBECUE
[paktuyeckas padora Ne 1. «Bnustaue Katanor
10 pa3IMYHBIX (DAKTOPOB HA CKOPOCTH 21.11 (lesson.edu.ru)
XUMHYECKOU PEAKIIUN»
DekTpoauTHdeckas aucconuanus. [lonstue KaTanor
1 0 BoJIopoiHOM Tokazarene (PH) pacteopa. 28.11 (lesson.edu.ru)
Peakiiun nonHoro oomena. ['maponm3
OpPraHWYECKUX U HEOPTraHUYECKUX BEIIECTB
OKHUCIUTEIIHLHO-BOCCTAHOBUTEIBHEIE Katanor
12 peakiuu. [lonarue 06 >mexkTponuse 05.12 (lesson.edu.ru)
pacIIaBOB U PaCTBOPOB COJIEH
KaTanor
Kontpoinbnas padoTa mo pasueny 1212 D
13 . (lesson.edu.ru)
«TeopeTnueckre OCHOBBI XUMHUU»
Merasusl, ux nomnoxxexnue B [lepuoandeckoin Katanor
CHCTEME XUMHYECKUX d1eMeHTOB JI. 1. (lesson.edu.ru)
14 MenpeneeBa 1 0COOCHHOCTH CTPOSHUS 19.12
atomoB. O0mue pu3ndecKkrue CBOMCTBa
METaJIoB
. Katanor
CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUM PsiJT 26.12 —
15 . . (lesson.edu.ru)
HanpsHKEHUA METaJIOB
XUMHYeCKHe CBOMCTBA Ba)KHEHIIINX Kartanor
16 METaJUIOB (HATPHU, KaIUii, KaJbIHii, MATHUH, 09.01 (lesson.edu.ru)
ATIOMHUHHN) U UX COCTMHCHHM
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX 16.01 Ratanor
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COeIMHEHUI (lesson.edu.ru)
. Katanor
XUMUYeCKUEe CBOMCTBA IIMHKA, JKeJie3a U UX 23.01 —
18 o . (lesson.edu.ru)
COEIMHEHUN
[Tpaktruueckas padota Ne 2. "Pemenue Katanor
19 IKCIIEPUMEHTAIIBHBIX 3a/1a4 [0 TeMe 30.01 (lesson.edu.ru)
«Meramisi»"
Hemetamnel, ux MOJIOKEHUE B Katanor
20 [lepunonnueckoil cucTeMe XUMHYECKUX 06.02 (lesson.edu.ru)
anemenToB . 1. MenneneeBa u
O0COOCHHOCTH CTPOEHHS AaTOMOB
dusnyeckue CBOMCTBA HEMETAIIOB. Kartanor
21 AJNIOTPONHS HEMETAILIOB (HAa TIPUMEPE 13.02 (lesson.edu.ru)
KHCIIopoJia, cepsl, hochopa u yrieposa)
. Katanor
XUMHUECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX 20.02 —
22 o 0.0 (lesson.edu.ru)
COEIMHEHUN
. Katasnor
XuMUYecKue cBoicTBa a30Ta, pocodpa u ux 27.02 -
23 o . (lesson.edu.ru)
COEIMHEHUN
o Katasnor
XHWMHUECKUE CBOMCTBA yriepoa, KpEMHHUS U 05.03 —
24 o . (lesson.edu.ru)
UX COETUHEHUN
o Katasnor
[IpuMeHeHre BaKHEUIIINX HEMETAVIOB M UX 12.03 S
25 . . (lesson.edu.ru)
COEIUHEHUN
O0001IeHNE ¥ cUCTEMATH3AIUAS 3HAHUN 110 Katanor
26 teMme «HemeTtamiely. Beraucienus mo (lesson.edu.ru)
YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHYECKHUE PACUETHI
97 [MpakTraeckas padora Ne 3. «Pemenue 19.03 Katanor

OKCIICPUMCHTAJIbHBIX 3a4a4 110 TEMC
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"HemeTamas"»

(lesson.edu.ru)

Katanor
28 KonTponbhas paborta o temam «MeTaib 02.04 —_
1 . (lesson.edu.ru)
n «HemeTtayuie
Katanor
29 Heoprannueckue u opraHnuecKue KUCIOTHI. 09.04 —_
1 . (lesson.edu.ru)
Heopranwueckne n opraHmdecKre OCHOBAHUS
AmboTepHbIC HEOPTaHUIECCKUE U Katanor
30 OpraHWYEeCKHe coequHEeHUs. | eHeTuuecKas 1 16.04 (lesson.edu.ru)
CBSI3b HEOPTaHUICCKUX U OPTAaHHUYECKUX '
BEIIECTB
Poinp xuMun B 00ecrie4eHUN SKOJIOTHYECKOM, KaTanor
31 SHEPreTHYECKOM M MUIIEBON 6€30MacHOCTH, 1 23.04 (lesson.edu.ru)
Pa3BUTHUU MEIUIIHBI
[IpencraBienust 06 OOMKUX HAYYHBIX KaTanor
32 MPUHITUTIAX TPOMBIIIIEHHOTO MOJIYYSHUS 1 07.05 (lesson.edu.ru)
Ba)KHEHIIINX BEIIECTB
KaTanor
33 UenoBek B MUpE BEUIECTB U MAaTEPUATIOB 1 14.05 (lesson.edu.ru)
KaTanor
34 XuMHUsE ¥ 3[0POBBE YEIIOBEKA 1 21.05 (lesson.edu.ru)
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPO'PAMME
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YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA
OBA3ATEJ1IbHbIE YYEBHbIE MATEPUAJIbI AJ11 YYEHUKA

e Xumunsa, 10 knacc/ NabpuensnH O.C., O6LwecTBO C OrpaHNYEHHOMN OTBETCTBEHHOCTbLIO
«[APO®A»; AkunoHepHoe obuecTso «MN3pgaTenbcTBo «lpocBeweHne»
e Xumunsa, 11 knacc/ NabpumensH O.C., O6wecTBO C OrpaHMYeHHON OTBETCTBEHHOCTbIO
«APO®A»; AkumnoHepHoe obuiectBo «M3paTtenbcTBO «lpocBelleHne»

Beeaute BapuaHT

METOAMNYECKUE MATEPWUAJIbI ANA YYUTENA

Beeaute 1. O.C.lNabpuensH, I.l.JIbicoBa «XuMns Metogmueckoe nocobue — 6a3oBbIN
ypoBeHb» - M.: poda 2022 roga.

2. 0.C.lrabpuensH, N.I.OctpoymoB, «Obwas XMMnUsa B TeCTax, 3agadax, yrnpaxHeHumsax. 11
knacc» — M.: Opoda, 2023 roa.

3. O.C.lrabpuensH, N.H.bepe3sknH, A.A.YwakoBa «Xmmmsa 11 knacc: KOHTpOsbHbIE K
NpoBepoYHble paboTbl K yuebHuky». — M.: [Ipoda, 2021 r.

4. O.C.lNabpuensaH, I.l.NbicoBa, A.l.BBegeHckas «XmMus 11 knacc: HactonbHas KHUra ans
yuntensa». Yacte 1 - M.: poda, 2019 roa.

5. O.C.labpwuensn, I.I'.JibicoBa, A.l'.BBeageHckas «Xumms 11 knacc: HacTtonbHas KHura ans
yuntena». Yactb 2 - M.: ipoda, 2022 roa.

6. 0.C.labpuensH, MN.B.Pewetos, N.I'.OcTpoyMoBa «3agayn no XMMmmn U cnocobbl nx
peweHuns» - M.: «[lpoda», 2021roa.

7. B.Il". JeHucoBa «Xnmmna 11 knacc noypoyHbie niaHbl no y4yebHuky O.C.MabpuensHa,
I.I.Jlbicosor» - Bonrorpag» Yuutens 2018roa.

8. M.A.Ps6boBa, Y.l0.HeBckas, P.B.JInuHko «TecTbl No xummn 11 knacc», - M.: DK3aMeH,
2019r.

9. 9. O.C.labpuensH, N.l.octpoyMoB «XMMMUYECKNI SKCMEPUMEHT B WKose 11 knacc»; - M.:
Opoda. - 2019 roa. _

LIM®POBbLIE OBPA3OBATEJIbHbIE PECYPCbl U PECYPCbl CETU MUHTEPHET

BeeauTte _ BBeautepaHHblehttp://www.chemnet.ru MNazeta «XuMua» u cant gnga yuutens «4
Ay Ha YpPoOK XMMUU>»

http://him.1lseptember.ru EanHas konnekums LIOP: MNMpeaMeTHas Koanekuns «XmmMmus»
http://school-collection.edu.ru/collection/chemistry EcTecTBEHHO-Hay4Hble SKCMEPUMEHTDI:
xnmusa. Konnekuuns Poccuinckoro obueobpasoBaTtenbHOro noprasna

http://experiment.edu.ru AIXUMUK: canT J1.K0. Annk6eposon

http://www alhimik.ru Bcepoccuinckas onmmnuana WKONbHMKOB N0 XMMUN
http://chem.rusolymp.ru OpraHuyeckas XMMusl: 3NEKTPOHHbIN YY4ebHUK ANS CpeaHEeNR LWKOSbI
http://www.chemistry.ssu.samara.ru OCHOBblI XUUMUUN: SNEKTPOHHbIN y4YEOHUK

http://www hemi.nsu.ru OTKpbITbI KOeaXK: Xumms

http://www.chemistry.ru JucraHumoHHas onnMmnmaga no XMMmnm: TENEKOMMYHUKALNOHHbIN
obpa3zoBaTenbHbIN NpoeKT






