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IHOACHUTEJIBHASA 3AIINCKA

PaGouast nmporpamma no npeamery «Xumus» 10-11 kmacc 8 MBOY "COILLL No2
C KaJIeTCKUMHU KJIaccaMu peanusyercs B cooTBeTcTBUU ¢ DenepanbHoil padoueit
MIPOTPaMMOM O MpeaMeTy XUMUSL.

[Iporpamma 1O XMMHM Ha YpOBHE cpeaHero oOmero oOpa3oBaHUs
pazpabotana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoit denepanuny», TpeOOBaHUN K pe3yjbTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTEIbHOM MPOrpaMMbl CpeHEro ooOIero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepaibHOM  rOCYJIAPCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, ¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOro mpeamera «XuUMHs» B 00pa3oBaTelIbHbIX opraHuzanusx Poccuiickoi
denepanvy, peamu3yIOIMUX OCHOBHBIE 0O0pa3oBaTelbHbIE MPOrPAMMBI, U
OCHOBHBIX ToNOKeHHil «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
Oeneparuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oOuielt crpaTteruy 00y4YeHus, BOCOIUTaAHUS U Pa3BUTHUS 00Y4YalOIIMUXCS CPEICTBAMU
yueOHoro npeamera « Xumus» 1 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHnentyanpHbie TookeHnss ®PI'OC COO o B3anmM00OyCIOBICHHOCTH IIEJICH,
COJlep)KaHMsl, pe3yJbTaToB OOy4deHUs: W TpeOOBaHM K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
o011eo0pa3oBaTebHON  OpraHU3alUuy, SBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBepUIAIOIIMM 3TallOM peaju3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIFOUEBBIX IIEHHOCTEH, MPUCYIIHUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHuA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIBTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOUIEHUS K CBOEMY
3I0POBBIO M TPUPOJHOM cpene. Peamusyercs xumudeckoe oOpa3oBaHUE
oOy4Jaronmxcs Ha ypOBHE CpeJHEro o01iero o0pa3oBaHUs CPEICTBAMH Y4e€OHOTO
npeaMera «XUMHsD», COJEepKaHUE M TMOCTPOCHHE KOTOPOrO OIpPEAENIEHbl B
mporpaMme M0 XHMHH C YYETOM CchenuuKh HAyKH XUMHH, €€ 3HA4CHUS B
MO3HAHUU TIPUPOJLI M B MATEPHAIBHOW KU3HH OOIIECTBA, a TaKXKe C y4ETOM
o0uMX 1eaed MW MPUHILUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE
CUCTEMBI cpefHero oouiero oopazosanus B Poccuiickoit denepanuu.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIrpaeT ocoOyio poJib B
COBPEMEHHOW LMBUJIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXarolleM MUpPE KaK O €IUHCTBE



NPUPOJIBI U YeJOBEKa, KOTOpoe (HOopMUpYETCS B XMMUU HAa OCHOBE IMOHUMAaHUs
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOLIEr0 MHUPA, OCO3HAHUSA B3aUMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMH MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HAyKaMH, XMUMHS CTalla
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYpPbl, HEOOXOIUMBIM YCJIOBUEM YCIICIITHOTO
TpyJa W JKU3HU Kaxjoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KakK Hayka
CO3MJIATEebHAs,, KAK HayKa BBICOKMX TEXHOJIOTMM HampaBlieHA Ha pPEIICHUE
rI00adbHBIX NPOOJEM YCTOMYMBOIO pAa3BUTHSL YEJIOBEYECTBA — CHIPHEBOW,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKOI 0€30MaCHOCTH U OXPaHbl 3JI0POBbSI.

B coorBercTBUM C OOIIMMU HEIIMH W NPUHIUIAMU CPEIHErO OOIIEro
oOpazoBanus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YpOBEHb
W3Y4YCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIMIEKYIBTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 WM I BBIPAOOTKHM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIICIIHOTO BKIKYEHUS B JKU3Hb COLIMYMa, NPOJOJKCHUS
o0pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocraBnsiomuMu  TipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KYypChI —
«Oprannveckas xumus» u «OOmas U HEOpPraHWYecKas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHMsI KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOI HAYKHU: CUCTEMA
3HAHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUUW U3 OOIIeH XUMUM) U
opraHnyecko xumuu. POpMUPOBaHUE JAHHOW CHUCTEMBbI 3HAHWN NPHU U3YYEHUU
npeaMera oOecleyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEr0 MHOro00pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB ¥ TEOPUM XUMUHU.

CrpykTypa coaepxanus KypcoB — «Opranudeckas xumus» u «OOmas u
HEopraHuyeckas XuMmus» cpopMupoBaHa B MpOrpaMMe MO XHMMHUM Ha OCHOBE
CUCTEMHOr0 TOJAXO0Ja K M3y4YeHHI0 YydeOHOro Marepuana M OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW Ha  ONPEACIEHHBIX
TEOPETUYECKNX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBa
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPTraHUYECKUX
COCMHEHUN, a TaKKE Ha YPOBHE CTEPECOXMMUYECKUX M DJIEKTPOHHBIX
NPEACTAaBICHUA O CTpoeHHH BemecTB. CBeneHus 00 H3y4aeMblXx B Kypce
BEILIECTBAX JAIOTCS B Pa3BUTHU — OT YIJIEBOJAOPOOB JO CIOXKHBIX OMOJOTHUECKU
AKTUBHBIX COEAMHEHUW. B Kypce OpraHndeckod XWUMHHM TOJYYarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs IEepBOHAYATILHBIC
MPE/ICTABICHUS O XMMUYECKOHN CBS3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKOU pEaKIIUU.

[Tox HOBBIM yTJOM 3peHHS B TIpeaMeTe «XHUMHS» 0a30BOTO YPOBHS
paccMaTpHUBAETCSl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUsA
TEOPETUYECKH Marepuan U (PaKTOJIOTHYECKHUE CBEIEHUS O BeEllecTBaX U
XUMUYECKOW peakiuu. Tak, B yacTHOCTHU, B Kypce «OOmias u HeopraHuydeckas



XUMUS» O00ydarouuMcsl MPEJOCTABISAETCS BO3MOMXHOCTh OCO3HATh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJOJIOTHYECKUX MO3ULHUH,
rIIy0oKe TOHSATh HMCTOPUYECKOE W3MEHEeHHe (QYHKIMI 5TOro 3akoHa — OT
00o0m1aromiel 10 OOBICHSIONMIEH 1 TPOTHO3UPYIOIICH.

Enunas cucreMa 3HaHUMN O BaKHEHIIMX BEIIECTBaX, X COCTaBE, CTPOEHUH,
CBOICTBaX W NPUMEHEHHH, a TAKKE€ O XMMUYECKHX PEAKLMIX, UX CYLIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JomnoyiHsgercs B Kypcax 10 um 11 kmaccos
AJIIEMEHTAMHU COJEPKAHMS, HMEIOIIMMH KYJBTYPOJOTMYECKUA W NPHUKIATHOU
XapakTep. OTHW 3HaHUSA CHOCOOCTBYIOT IIOHMMAaHHUIO B3aMMOCBS3M XUMHUHU C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJjib B IMO3HABATEIbHON W MPAKTHUYECKOU
NEATENbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHHUIO YBAXKEHHUS K IIPOLECCY
TBOpYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TTOMOTAIOT
BBIIIYCKHUKY OpPUEHTHUPOBAThCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIHMBATh MHGMOpMAIUIO U
OPUMEHATh €€ U1 TONOJHEHUS 3HaHWM, pelIeHUusT WHTEIUIEKTYalbHbIX U
HKCMEPUMEHTAIBHBIX MCCIIEIOBATENbCKUX 33/a4. B 1enoM comepkanue yueOHOro
npeaMera  «XUMHUS»  JAHHOTO  YPOBHS  W3Y4YEHHMs OPUEHTHUPOBAHO  Ha
dbopmupoBaHue y OOy4YarOMIMXCS MHPOBO33PEHUYECKONW OCHOBBI JUIsl TOHMUMAaHUS
¢unocopckux uued, Takux Kak: MaTepUaJIbHOE €JIMHCTBO HEOPIaHUYECKOro U
OpPraHMYecKOro Mupa, OOYCIOBJIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTh MPUPOJHBIX SBJICHUW MYyTEM OHKCIEPUMEHTa U
pelieHusT MPOTUBOPEYUH MeEXAy HOBBIMU (akTaMH M TEOPETHYECKUMU
IPEINOChUIKAMHU, OCO3HAHNE POJIM XUMUHU B PEIICHUU 3KOJOTUYECKUX MpodiieM, a
Takke Mpo0JeM cOepexeHUs: IHEPreTUIECKUX PECYPCOB, ChIPbs, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B nmnnane pemeHus 3agad  BOCIWTAHUS, PAa3BUTHS M COLMAIU3ALMU
o0yyaroluxcs MNPUHATHIE MPOTPaMMON IO XMMHU TOAXOMAbI K OMNpPEIEICHUIO
COIlep)KaHUsI M TOCTPOCHHUS TpeJAMeTa MPeAyCMaTpuBalOT (OpPMUPOBAHUE
YHUBEPCAIbHBIX Y4Y€OHBIX JCHCTBUN, UMEIOMUX 0a30Bo€ 3HAYEHUE A
pa3IUYHBIX BHJIOB JIE€ATEIBHOCTH: peuleHus MpoOjeM, IOUCKa, aHalu3a u
00paboTku nHPOpMAaIKU, HEOOXOIUMBIX JJIs MPUOOPETEHNUS OIbITa TPAKTUYECKON
U HCCIENOBATENIbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke mnpenogaBaHus XMMHM KaK Ha YpOBHE OCHOBHOTO OOIIETro
oOpa3oBaHus, TaK U Ha YPOBHE Cpe/lHEero o0111ero 00pa3zoBaHusi, IpU ONPEACICHUU
COJIEP>KATEJIbHOM XApAaKTEPUCTUKHU LEeJed W3y4YeHHUs MpeaMeTa HalpaBICHUEM
NEPBOCTENEHHON 3HAYMMOCTU TPAIUIIMOHHO TMPU3HAETCS (POPMUPOBAHHUE OCHOB
XUMHUYECKON HAayKH Kak 00JIAaCTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTHUYECKOU
JeSATENBbHOCTH YE€JIOBeKa M KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C



METOAUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LEJICH H3y4YEeHUS
MpeaMETa SBJISIETCS BIOJIHE ONPaB/IaHHBIM.

CoryiacHO AaHHOM TOYKE 3pEHUs TJIaBHBIMHU LEISAMHU H3YYEHHS MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) ABISIOTCS:

e (QopMHpOBaHHE CHUCTEMBl XHMHYCCKMX 3HAHUW KaK  BaKHCHIICH
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM
JIekKaT KITIOUEBBIC MOHATHS, (PyHIAMEHTAJIbHBIC 3aKOHBI U TEOPUU XUMUU,
OCBOEHHUE f3bIKa HAYKH, YCBOCHHWE W TMOHHUMAaHUE CYIIHOCTH JOCTYITHBIX
000011IeHHIT MUPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMIICHHE C UCTOpUEn
WX Pa3BUTHS U CTAHOBJICHHUS;

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAMMBIX ISl MpUOOpeTeHus
YMEHHUM OpPUEHTUPOBATHCS B MHPE BEIIECTB U XUMUYECKHUX SIBJICHUH,
UMEIOIIUX MECTO B IPUPO/IE, B MPAKTUUECKON U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHUU U CITIOCOOOB JACATEIHHOCTH, CBA3aHHBIX C HAOIIOJICHHEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TMPaBUII
0€30macHOro 00paIieHus ¢ BEIECTBAMH.

Hapsiay ¢ atum, conepkatelibHasi XapaKTepUCTUKA LIeJed U 3a1a4 U3yYCHUS
npeaMeTa B IporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUU
C HOBBIMU MPHUOPUTETAMHU B CUCTEME CpeIHero oomiero oopazopanusi. CerojHs B
NpernoJlaBaHu  XUMHH B OOJIbIIEH  CTENEeHM OTHAETCS  MPEeANoYTEeHUE
MPAKTUYECKONM KOMIIOHEHTE COJAep>KaHusg OOy4YeHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00II€00pa30oBaTEIbHOW OpraHu3aluy, BIaJACIOLIEr0 He
HAOOpOM 3HAHWW, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIocoOaMu u
YMEHHSIMU aKTHUBHOTO TOJIYYEHHUs 3HAHUW M MPUMEHEHUS UX B PEaJbHOU >KU3HU
JUISL PEIIEHUS TPAKTUYECKUX 3a/1a4.

B cBs3u ¢ 3TUM mOpW U3YyYeHHHM TIpeAMeTa «XHUMHUS» JTOMUHHUPYIOIIEe
3HaYEHUE MPUOOPETAIOT TAKUE LIETU U 3aJ]a4H, Kak:

afganTanys oOy4yaroIMXCsl K YCIOBUSM JIMHAMUYHO Pa3BUBAIOLIETOCS MUPA,
dbopMHpOBaHUE  HUHTEIUIEKTyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO TPAMOTHBIX
pELIEHU B KOHKPETHBIX KU3HEHHBIX CUTYalUSX, CBA3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYarOmIMXCSl  KJIIOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMIETEHIIMI), MMEIOINX YHUBEPCAIbHOE 3HAYEHUE JJI Pa3IU4YHbIX BHUJIOB
NeSATENbHOCTH: pElIeHHs MpolJieM, MorcKa, aHaiau3a U 00paboTku MHGOpMAIIHH,
HEOOXOJUMBIX JIJII TPUOOPETEeHMs] OIbITa JESITEIBHOCTH, KOTOpas 3aHUMaeT
BAKHOE MECTO B TO3HAHMM XUMHUH, a TaKXKe JJIsI OIEHKH C TMO3UIUH



DKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHUS BEIIECTB M XUMHYECKHX
MPOIIECCOB HA OPTAaHU3M YEJIOBEKA U MIPUPOIHYIO CPEILY;

pa3BHUTHE I103HABATEIbHBIX HHTCPECOB, MHTCIICKTYaJIbHBIX M TBOPYCCKHX
CIIOCOOHOCTEH 00YYarOIIMXCS: CIIOCOOHOCTH CaAMOCTOSITEIIBHO MPUOOPETaTh HOBBIE
3HAHUS 110 XMMHH B COOTBETCTBUH C KU3HEHHBIMH IMOTPEOHOCTSIMH, UCIIOJIb30BATh
COBpEMEHHBIC HH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIsl MIOMCKA W aHauu3a y4eOHOW U
HAYYHO-TTOMYJIIPHON HHPOPMAIIMK XUMUYECKOTO COJICPIKAHNUS;

dbopMHUpOBaHUE U PA3BUTHE Y 00YUAIOMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIILJICHUS, HA0IIOAaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IUIAHUPOBAHWHM W TPOBEICHUH XUMHUYCCKOTO
IKCIIEPUMEHTA;

BOCIIUTaHWE Yy OOyYarommxcs YOSKIEHHOCTH B T'YMaHHCTUYECCKOU
HAIIPaBJICHHOCTH XHMMHH, €€ Ba)XHOW POJM B PEIICHHH TJIOOAIBHBIX IPOoOJIeM
paIMOHAIBHOTO MPUPOJIONIOIE30BaHUS, TIOTIOJTHEHUS YHEPTETHYECKUX PECYPCOB H
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OepexHOTO
OTHONICHUS K TPHUPOAEC W CBOEMY 3J0POBHIO, a TakKe NPHOOPETCHHS OIbITa
WCIIOJIb30BAaHUS TOJYYCHHBIX 3HAHMH IS HPHHITHS T'PAMOTHBIX PEIICHHUH B
CUTYAIMSIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM 1m1aHe cpenHero ooOmero oOpa30BaHMUS MPEAMET «XHUMHS
0a30BOr0 YpOBHS BXOJHUT B COCTaB IpeaMeTHON o0Ojactu «EcTecTBEHHO-HAy4YHBIC
PEIMETHD).

OO01ee yncIo 9acoB, OTBEAEHHBIX VIS U3YUYEHUSI XUMUHU, Ha 0230BOM YPOBHE
CpeaHero ooIero oopa3zoBanus, coctapiser 68 vacos: B 10 kmacce — 34 gaca (1
yac B HeJeno), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPT'TAHNYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHMYeCKON XUMUH

[IpenmeTr opraHMYECKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHanoB. Teopus CTPOECHUS OPraHUYECKHUX
coenuuenuii A. M. BytnepoBa, e€ ocHOBHBIE 1OJI0KeHUS. CTPYKTYpHBIE (POPMYJIIBI
OpraHWYecKuX BelecTB. ['oMonorus, wu3omMepus. XUMUYECKas CBSI3b B
OPraHMYECKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kinaccUpUKAIMN OPTaHUYECKUX BemiecTB. HoMmeHkmaTypa
OpraHWYECKUX COEAMHEHUN (CUCTEeMaThyecKas) W TpUBUAIbHbIE Ha3BaHUs
BAKHEHMIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BELIECTB.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUM:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYeCKUX BEIECTB W MaTepuajlaMd Ha HUX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJ OPraHWYECKUX BEIIECTB, HAONIOACHUE U
OMMUCAHNE AEMOHCTPALMOHHBIX ONBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB
MIpU HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAHUE U TOPECHHUE).

Yriesonopoant

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKMU psaA. MeraH u dTaH —
MPOCTEUIITNE TIPEJICTABUTEITN QJIKAaHOB: (PU3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEUIEHUs] U TOpPEHHMs), HAXOXKIACHUE B NPUPOJIC, IOIYUYECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUUECKHUIN psAl. DTUIEH U MNPOINUIICH —
MPOCTEUIITNE TIPE/ICTABUTEITN AQJIKCHOB: (U3MUECKHE W XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaAJOTCHUPOBAHMS, THUIApaTallid, OKHUCIEHUS U
MOJIMMEPU3ALINN ), TOJTYYEHUE U IPUMEHECHUE.

Ankaauensl: OyTtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUUYECKUE CBOMCTBA (peakius nonumepusaiuu). [lonydyeHne CHUHTETHYECKOTO
Kay4yKa U pE3VHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALleTUIIEH
— TMPOCTEHIIMIA TPEICTAaBUTENb AQJIKHHOB: COCTaB, CTpOCHHUE, (HUUYECKUE W
XUMHUYECKHE CBOMCTBA (peakuuu THIPUPOBAHMS, TAJIOT€HUPOBAHUS, THApPATAIUH,
TOpPEHUsI ), MOJTYyYCHUE U TPUMEHEHHE.

Apenbl. benzoin: coctaB, cTpoeHHE, (U3NYECKHE U XMMHUYECKUE CBOMICTBA
(peakuuy raJloOreHUPOBAHUSI U HUTPOBAHUS), MOJYyYEHUE U MPUMEHEHUE. 10.1)0:
cocmae, cmpoenue, @uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYyeHue U npumeHeHue. TOKCUYHOCTD



apeHoB. ['eHeTHYecKass CBsSI3b MEXKIY VYIVICBOJIOPOJaMH, MPHUHAICKAINIUMH K
pPa3TUYHBIM KJIACCAM.

[IpuponHbIE MCTOYHUKHK YTIIEBOAOPOAOB. lIpupoaHbpli ra3 W MOIyTHBIE
HeTsaubie ra3el. HedTh n e€ mpoucxoxaeHue. CrocoOwl mepepaboTku HEPTH:
MEPETOHKA, KPEKWUHT (TePMUYCCKUN, KaTaTUTHYCCKU), mupoiu3. [IpomayKTs
nepepadoTku HepTH, UX MPUMEHEHHE B MPOMBINIICHHOCTH U B ObITy. KaMeHHBIN
YTOJIb ¥ IPOAYKTHI €r0 MepepadOTKH.

DKCHepUMEHTAIbHBIE METOIbl HM3YYCHHS BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C O0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3WHBI, KOJUICKIIUU
«Heptp» u  «Yroapy, MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOJOPOJIOB U
raJIOTCHOIIPOU3BOAHBIX, TTPOBEJICHUE MPAKTUICCKON PaOOThI: TOJyYCHHE STHIICHA

Y U3YUYEHHE €TO CBOMCTB.

PacuérHble 3anaumn.

Bblunciiends 1Mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Mmacchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOAYKTA PEAKIUHU MO0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB MM IPOIYKTOB PEAKLIUN).

Kucaopoacoaep:kamue oprannyecKue coeMHeHUs

[IpenenbHble OQHOATOMHBIE CIOHUPTHL. METaHOJI W 3TAHOJ: CTPOCHHUE,
¢usznyeckue MU XHUMUYECKHE CBOMCTBA (peakiUM C aKTHUBHBIMU MeETaJllaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpuMeHeHue. BojopoaHble CBS3U  MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa Ha OPraHKu3M YesIOBEeKa.

MHOroaToMHbl€  COUPTBL. OTWICHIJUKOIb M  TJIMLEPUH: CTPOEHHUE,
¢usznyeckue W XUMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakius Ha MHOTIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumeHenune rauuepuHa U 3TUIECHTITUKOJIS.

®deHon: CcTpoeHHE MOJIEKYNbl, (PU3NYECKUE M XHUMUYECKHE CBOMCTBA.
Toxcuunocth Penona. [Ipumenenue dpenona.

Anpnerupl U Kkemowuwvl. DopManbIerui, AaleTAIbAETUl: CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KAUECTBEHHBIE PEAKIIMH ), IOJYyUYEHUE U TPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas H
YKCYCHasl KHCJIOTBI: CTpOeHHE, (pU3HUECKUe U XUMUYECKHE CBOWMCTBA (CBOMCTBA,
obmue Uit Kjacca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIyYeHHEe U IPUMEHEHUE.
CreapuHoBasi U OJICMHOBAs KUCIOTHl KaK MPEJICTABUTENN BBICIINX KapOOHOBBIX
KHCJIOT. MbUTa Kak COJIM BBICIIMX KaPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBUE.

Crnoxuple 2(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCHOT. [‘maponus
cioxHBIX 2¢upoB. XKupsel. ['uaponus xupos. [Ipumenenue xupos. buonornueckas
pOJIb )KUPOB.



VYrneBoabl: cocTaB, kjiaccuduKalnus ~— yrieBoaoB  (MOHO-, JAU- U
nonucaxapuabl). [JF0K03a — MPOCTEHIIHI MOHOCAXapHa: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOMCTBAa (B3aUMOJECUCTBHE C
rugpokcuaom meau(ll), oxuciaeHue ammuadHbIM pacTBOpoM okcuaa cepeodpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHUE B MPHUPOJIC, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pyKTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemitono3a Kak npupogHbie noauMepsl. CTpoeHHe Kpaxmana U
uemttono3bl.  dusznueckue W XUMHUYECKHME CBOMCTBa Kpaxmayia (THAPOIU3,
KAueCTBEHHAsl pEAKLUS C HOJIOM).

OKCHepUMEHTAIbHBIE METObl HM3YYEHHsS BEIIECTB M WX MPEeBPAlllCHUIA:
MpoOBEJIeHNEe, HAOIIOJICHHE U OINMUCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE STaHOJA
okcugoMm Memu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruaoB (OKUCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaumoneicTBHE Kkpaxmana C HOJAOM),
MPOBEJICHUE MPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaumn.

Bblunciienns 1Mo ypaBHEHHMIO XWMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEMIECTBA WM MPOAYKTa PEAKIUU MO U3BECTHBIM MacCe,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOYKTOB PEAKIIUN).

A30TcoiepKale OpraHuuecKue COeTMHECHMUS.

AMHMHOKHCIIOTHI KaKk aM(OTEpHbIE OpTaHUYeCKue coeAuHeHus. Du3ndeckue
U XMMHUYECKHE CBOWCTBA aMHUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
3HaYe€HWE aMUHOKUCIOT. [lenTuapl.

benku kak mnpuUpoAHBIE BBICOKOMOJICKYJISIpHbIE coeauHeHus. llepBuunas,
BTOpPHYHAS M TPETHUYHASI CTPYKTypa OeiaKoB. XHWMHYECKHE CBOWCTBA OEIIKOB:
THJIPOJIN3, IEHATYPAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCIIKH.

OKCHepUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IMPEBPAlllCHUIA:
HaOJII0/ICHNE U OMMCAaHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalusi OEJIKOB MpHU
HarpeBaHUM, [IBETHHIC PEAKIINU OCIIKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE TOHSATHUSI XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUN —
MOJIMMEPU3ALS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHUS BEHIECTB M HX MpPEeBpallCHUN:
O3HAKOMJICHUE C 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnupeaMeTHbIe CBA3H.



Peanusanns MeXNpeIMETHBIX CBSA3EH MPHU U3YUYECHUH OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCS depe3 HCIONb30BAaHWE KaK OOIIHUX €CTECTBEHHO-
Hay4YHBIX MOHSTUH, TaK U MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JUISI OTAEJIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIH (DaKT, rUnoresa,
3aKOH, TEOpHsl, aHaJIu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

®dusnka: MaTepus, OJHEprus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
HHEPreTUYECKUN YpOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIBI UX U3MEPEHUS.

buonorusi: kierka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTHUBHbIE BeliecTBa (OENKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJbI, MOJIE3HBIE UCKOMAEMBbIE, TOIUIMBO,
peCypChlI.

TexHonorus: MNHILEBbIE MPOAYKTbl, OCHOBBI palMOHAIBHOIO MHUTaHUS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHE Mpenaparsl, MaTEpHAIIbI U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0OCHOBbI XUMHH

XUMUYECKUN BJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpezeNieHus] 3JIEKTPOHOB MO OpOUTAIsIM B aToMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(PUTYpalusi aTOMOB.

[lepuognueckuii 3akoH u [lepuoguyeckas cucremMa XUMHYECKHUX SJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKoHA U [lepmogmyeckoil cCucTemsl
xuMuueckux asnemMeHtoB /I. M. MeHneneeBa ¢ COBPEMEHHON TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHWMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CJIOKHBIX BELIECTB IO TPyNIaM M MEPHOJAM.
3Ha4YEHHE MTEPUOUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemiecTBa. XUMHUYECKass CBA3b. BHIBI XMUMUYECKOW CBSI3U
(KoBaJieHTHasi HEMOJsipHas M MOJSpHAas, UOHHAs, MeTaihnyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOM CBsI3M (OOMEHHBIM U JOHOPHO-
akuenTopHbelil). BomoponHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIBHOCTb.
Crenenp okuciieHHs. IOHbI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BelIeCTBA. THUIMBI KPUCTAIUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BEIIECTB OT TUIA KPUCTAIUNIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucteMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10714 BEIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COECIMHEHU. Howmenxknartypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAJICKAIIUX K PA3JIMYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Knaccudukammss — XMMHYECKHX — peakiuid B
HEOPraHUYECKOW M OPraHUYEeCKOW XMMHUHU. 3aKOH COXPAHEHHUS MacChl BEIIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMUYECKUX PEAKIUSX.

CKopoCTh peaknuu, €€ 3aBUCMMOCTh OT pas3IndHbIX (pakTopoB. OOpaTumbie
peakiuu. XuMU4YecKoe paBHOBecue. MakToppl, BIHUAIOIIAE HA COCTOSHHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnekTponauTnyeckas aucconuaius. CuibHbIC U cladbie 2JIeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAS,, HEUTPAJIbHAS, IIEJIIOYHAS.

OKHUCIUTEIHbHO-BOCCTAHOBUTEIBLHBIC PEAKIIUH.

OKCNEPUMEHTAIbHBIE METOJIbl M3YUYEHHUSl BEIIECTB M UX MPEBPALCHUI:
neMoHcTpanus Tabnui «Ileproguyeckas cucrema XuMu4eckux sneMmerToB [, U.
MeHneneeBay, u3ydeHUE MoJelield KPUCTAUIMUYECKUX PEHETOK, HaOMoAeHuEe U
OMMUCaHUE JEMOHCTPAIMOHHBIX U JJa0OPATOPHBIX OMBITOB (pa3ioKeHue NepoKCcuIa
BOJIOPOJA B MPHUCYTCTBUU KATAIN3ATOPA, ONPEAEIECHHUE CPEIbl PACTBOPOB BEIIECTB
C TIOMOINBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIUd HOHHOTO OOMeEHa),
MPOBEJICHNE TTPAKTUUECKON paboThl «BiusHue pa3nuuHbIX (PAaKTOPOB Ha CKOPOCTH
XUMHUYECKON PEaAKIUm».

Pacuérnnie 3anaun.

Pacuétel 1m0 ypaBHEHUAM XHMHUYECKMX pPEaKIUHA, B TOM YHUCIIEC
TEPMOXUMHUYECKUE PACUEThl, PACU€Thl C HCIOJIB30BAHUEM IIOHSTHUS «MacCOBas
JIOJIsI BEILIECTBAY.

Heoprannyeckasi xumust

Hemeramnel. Ilonoxxkenne HemetaisioB B llepuonuueckord  cucTeme
xuMmudeckux snemeHtoB J[. M. MenpaeneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
dusznyecKkue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HA IIpuUMepe
KHCJIOpO/Ia, cephl, hochopa u yriepoaa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIUX HEMETAJIOB (TaJor€HOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS) W WX  COCIWHEHUU  (OKCHIIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOAOPOIHBIX COSTUHCHHM ).

[IpumeHeHnEe BAXKHEUIIINX HEMETAIUIOB U UX COCAUHECHUH.



Merannsl. [lonoxenne meramnoB B [lepuonnueckon cucrteMe XUMHYECKUX
anemerToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHUS JEKTPOHHBIX 00O0JIOUYEK
aToMoB MeTtayuioB. O6mume (usnyeckue cBorcTBa MeTamuioB. CIuiaBbl METAILIIOB.
DIEKTPOXUMHUUYECKUI DS HANIPSYKEHU METAJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIIMX METAJUIOB (HATPHM, Kaliuil, KaJbIUH,
MarHui, aTlOMUHUN, IUHK, XPOM, KEJIE€30, ME/Ib) U UX COCAUHEHUH.

OO1mue crnocoObl MmonmyyeHus: MeTauioB. IIpuMeHeHre MeTaiioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M HX MpPEBpallCHUN:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3loB HEMETAIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/a4, HaONIOJIEHHEe W OIMCAaHHE JEMOHCTPAIlUOHHBIX U
7a00paTOPHBIX OMBITOB (B3aUMOAECHCTBHE TUJIPOKCHUJIA aFOMUHUS C PACTBOpPAMHU
KHUCJIOT U LIEJI0YEeH, KAYECTBEHHbIE PEAKIIMU Ha KATUOHBI METAILIIOB).

Pacuérunle 3amaqn.

Pacuérpel mMacchl BemiecTBa WM O00ObEMA ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€Tbl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEET IPUMECH.

XuUMHS U )KU3Hb

Ponb xumun B o0ecrieueHUH SKOJOTUYECKOM, PHEPreTUYECKON W MUIIEBON
0€30MacHOCTU, Pa3BUTUM MeAUlMHBL. [loHATHE O HAy4HBIX METOJax IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIUIAX T[POMBIIIJIEHHOTO
IIOJIy4YEHUs] BaXKHEMIIUX BEILIECTB.

UenoBek B MHpPE BEIIECTB U MATEPUATIOB: BAXHEUIINE CTPOUTEIbHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUalbl, KpPACKH, CTEKJIO, KEepaMmuKa,
MaTtepuanbl s JEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
yao0peHus.

XuMHST U 3J0pOBBE YEIIOBEKAa: MpaBWJIA HCMOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBwia OE30MaCHOrO UCIOIb30BaHUs MPENapaToB OBITOBOM XUMUU
B IIOBCEJHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzanmsi MEXNpeIMETHBIX CBA3€H MpU  U3YyYeHUHM OOmEed
HEOPraHM4eCcKoM XMMHM B 11 Kilacce OCyIIECTBISIETCS YEPE3 MCIOJIb30BAHUE KAK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSITUH, TaK W TOHSATUM, SBISIONIUXCS
CHUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TMOHSATHS: HAy4YHBIH (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCU(pUKALMS, TEePUOAUYHOCTh, HAOIIOICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusuka: MaTepus, YHEPIHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, PaJIMOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe€ COCTOSIHME BEIECTBa, (PU3MUECKUE BEJIMYMHBI U €IMHUIBI MX
U3MEpPEHUsi, CKOPOCTb.

buonorus: kneTka, opraHu3M, SKocHcTema, Ouocdepa, Makpo- U
MUKPO3JIEMEHTHI, BATAMHUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJBI, OJE3HbIE UCKOMAaeMble, TOILIIUBO,
pecypchl.

TexHonorus: XUMHUYECKasi MPOMBIIUIEHHOCTb, METaJUIyprus, MpOU3BOJCTBO
CTPOUTENIbHBIX MAaTEPUaAIOB, CEIbCKOXO03SHCTBEHHOE IPOU3BOJCTBO, MHUIIEBas
IPOMBINUICHHOCTh,  (papMaleBTUYECKasi  MPOMBINIICHHOCTb,  MPOU3BOACTBO
KOCMETHUYECKHUX IMPEernapaToB, NPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepUasoB,
3JIEKTPOHHASI IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOyYaroNIMMUCSL TMPOTpaMM CpeIHEro oO0mero ooOpa3oBaHusi (JUYHOCTHBIM,
METaNpeIMETHBIM M TMpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKHU IUIAHUPYEMBIX PE3YJIbTATOB OCBOECHUS IPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXO.

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero oOpa3oBaHus BbIJICTIECHBI CIEAYIONIUE COCTABISAIONIHUE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HAJIMYKUE MOTUBAIUU K O0yUCHHUIO;

1[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPAAULIUA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYaroUIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH 1LIEHHOCTHO-CMBICIIOBBIMU yYCTAHOBKaMU, MPUCYIIUMHU IE€I0CTHOM
CUCTEME XUMHYECKOTO 00pa30oBaHus;

HaJIM4K€e MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTh
e U CTPOUTH )KU3HEHHBIC MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMera «XHUMUs» JOCTHTAIOTCA B
CAMHCTBE YYEOHOW ¥ BOCIHUTATEIBHOM JEATENHHOCTU B COOTBETCTBUHM C
I'YMaHUCTUUYECKUMU, COIMOKYJIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU
U HJeaJaMU POCCUHCKOr0 TPaKJAHCKOro OOLIECTBA, MPUHATBIMU B OOIIECTBE
HOPMAaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  IpOILEccam
CaMOINO3HAaHUs, CaMOpPa3BUTUA M HPABCTBEHHOIO CTAHOBJICHHS JIMYHOCTH
00yJaroIIXcsl.

JInyHOCTHBIE pE3yibTaThl OCBOCHUS NpeAMeTa «XHUMHS» OTPAKAIOT
cOpPMHPOBAHHOCTh OMNbITA IO3HABATENILHON M NPAKTUYECKON J1€ITebHOCTH
oOy4Jaronmxcs Mo peaju3alyy MPUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:mxaaHCKOro BOCIMTAHMS

OCO3HaHMS 00YyYaIOUMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBXKEHUS K 3aKOHY U MPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBbHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIICHHUH B KOJIJICKTHBE;



TFOTOBHOCTM K COBMECTHOW TBOPYECKOW JESATENIbHOCTH TNpPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7a4, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3IN4HbIX BUAOB YUEOHOU NEATEIbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€YECTBEHHOUN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
MIPUMEHEHUSI XMMHUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTar
JUIMTEJIbHBIX ~ HAOJMIOJE€HUM, KPOMOTIMBBIX ASKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/J1a YYEHBIX U MPAKTHKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e MHQOpPMAIMU O MEPEJOBBIX TOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUS, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe30macHoro ooOpas3a >KHU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PU3HMUECKOMY U
IICUXUYECKOMY 3710POBbIO;

coOIO/IeHUsT TpaBui 0O€30MacHOro OOpalieHusi C BElIeCTBaMU B OBITY,
IIOBCEJHEBHOM XU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH NPaBWI HHJIWBHUAYaIbHOTO M  KOJUJIEKTHBHOI'O
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKON
NeSTeNbHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JOpyrux BUAaX
NEATENBHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);



MHTEpeca K MPAaKTUYECKOMY HU3YUYEHHUIO MPOPeccuil pa3iaIudyHoOro pojia, B TOM
YKCJie HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBAKEHUS K TPYAY, JIOJIAM TPyJa U pe3yabTaTaM TPYAOBOU JI€SITEIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peaau3aluud COOCTBEHHBIX >KU3HEHHBIX
TJTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU I1eJIeCOOOPA3HOT0 OTHOILIEHUS K TPUPOjJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE TPUPOJHON U COLMATIBHON CpEbL;

OCO3HAHMSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTHKEHUN XUMHUM IS
pELICHHS BOMPOCOB PAIMOHATIBLHOTO MPUPOAOIIOIb30BAHNUS;

AKTUBHOTO HENPUATUA JCHUCTBHUM, [MPUHOCAIIMX BpPEL OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHS IPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS NMPENPUHUMAEMBIX IEHUCTBUN U MPEIOTBPALLIATh UX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
ombITa NEeATEIIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEIbHON, KOMMYHHUKATUBHON M COIMAIbHOU
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTUBOCTOSITH HJEOJOTUU
xemodobun;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUS CHenMu(PUKA XWMHUHM KaK HAyKd, OCO3HaHHS €€ poiu B
GbopMHpPOBaHUN PAIMOHATHHOTO HAYYHOTO MBINIJICHUS, CO3JaHUU IIEIOCTHOTO
MpeacTaBlieHuss 00 OKpyXaloleM MHUpPE Kak O €IMHCTBE MPHUPOIBI U YeIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHuu MpodJieM COXpaHEHUs
MPUPOJIHOTO PAaBHOBECHS,

yOeXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKONW HAMNpaBICHHOCTH M Ba)XHOM pOJIM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYyJIbTYpbl, pEIICHUU TI00aTbHBIX MPOOIEM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIMHBI, O00ECNEYEHUH YCIOBUU
YCHENTHOTO TPyAa W OKOJOTUYECKH KOM(POPTHON IKH3HM KaXKIOTO UICHA
00I11eCTBa;

€CTEeCTBEHHO-HAYYHOW TIpaMOTHOCTU: T[OHMMAaHUA CYUIHOCTH METOOB
MO3HAHUSA, UCIOJb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHbBIE 3aKJIIOUEHHUS Ha
OCHOBE HAy4YHbIX (AKTOB U HUMEIOUMXCA JaHHBIX C LEJbI0 TMOJIyYCHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pereHust IpoOsieM B PeaTbHBIX )KU3HEHHBIX CUTYAlIHAX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HENPEephIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTAMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
JEeATENBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeaMeTHbIE pe3yNIbTaThl OCBOCHHUS y4eOHOTO TMpeaMeTa «XUMUs» Ha
YPOBHE CpeAHEro 001Iero 00pa3oBaHUs BKIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) O0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJOCTHOCTh HAYYHOW KapTHHBI MHpa W CHEIU(PHUKY METOIOB IO3HAHUS,
HCIOJIB3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIIecc, CUCTeMa, Hay4YHBIA (haKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICA0BAaHUE, HAOIOACHNE, NU3MEPCHHE, SKCIIEPUMEHT U IPyTHUE);

yHHUBEpCaIbHbIe y4eOHBbIC NEHCTBUs (IMO3HABATEIIbHBIE, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIMOHAIBHOM
I'PaMOTHOCTH U COIMAIbHON KOMIIETEHIIUN 00YYarOINXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIE y4eOHbIC
JICVCTBUS B MO3HABATEIBHON U COLUAIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH No3HaBaTeJIbHBIMH
JelCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETbHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MpoOsiemy,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeAesaTh LEJIU JEATEIbHOCTH, 3ajJaBasg MapaMmMeTpbl U KPUTEPUH HX
JIOCTUXKEHHUS, COOTHOCUTD PE3YJIbTATHI AEATEIIHLHOCTH C MOCTABJICHHBIMU LICJISIMU;

KCIIO0JIb30BaTh MPHU OCBOCHUU 3HAHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUS OTJEIbHBIX (PAKTOB U
SIBJICHUIM;

BBHIOMpATh OCHOBAaHUA W KPUTEPUH I KIACCH(PUKAIMK BEHIECTB U
XUMHUYECKUX PeaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHHUS (MHIYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMBIX
SBIICHUSX, (DOPMYTUPOBATH BHIBOJIbI M 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peakuuu — TMPU PENICHUH YYEOHBIX IMO3HABATENIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh HAa3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBJICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BIIAJCTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEHIECTB M XUMHUYECKHUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIMpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI Ji1 (DPOPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUI;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YYEHHUUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOIIOJaTh 33 XOJA0M
polecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (pOpMYyIHpPOBATH
0000I1IeHUS U BBIBOABI OTHOCUTENBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEA0OBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
JEATEeIbHOCTH, TMPOSBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEp)KaHUsA, CIPaBOYHBIE TOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(OpPMALMIO PA3IMYHBIX BUIOB U (QopM
MpeCTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
orbope wuHbOpMaN¥MK, HEOOXOMUMOW JJIsi BBIMOJTHEHUS YYEOHBIX  3a/ad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmauu (cxeMsbl, rpaduKy, TarpaMMbl, TaOJIULIbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA NpH paboTe C
XUMUYECKON WHGpOpMaIMel: TPUMEHSATh MEXIpeAMEeTHbIe ((dusudyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMU JA€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOU TeMbI B XOJ€ Iuajaora u/uiu
JUCKYCCHHW,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATH CBOU  MPEUIOKCHUS
OTHOCHUTEIHHO BBITIOTHEHHUS TIPE/IJIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3ybTaTOB IO3HABATEIBHOW JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO HJIM COBMECTHO CO CBEPCTHUKAMU P BHIMIOJTHEHUHN
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILIECTB, pealn3aluy y4eOHOro MmpoekTa u (hopMyJIupoBaTh BbIBOIbBI
M0 pe3ysbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUIN IMyTEM COTJIACOBAHUS TO3WUIUNA B
xo0J1e 00CyX)IeHHS 1 OOMEHa MHEHUSMH.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NeATENBHOCTh, ONpenessas e€ Ieau W 3aJadyd, KOHTPOJHMPOBAaTH W IO Mepe
HEOOXOJIMMOCTA KOPPEKTHPOBATh TPEAJaraéMblii aJIrOpuTM JACHCTBUN mpu
BBITIOJIHEHUHM YYEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX peuieHust ¢ Y4ETOM TOJNYyYeHHUS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH NIEATEIHHOCTH Ha OCHOBE CaMOaHan3a
Y CaMOOIICHKH.

IMPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3yabTaThl OCBOCHHMS Kypca «OpraHuyeckas XUMHSI»
OTpaXKaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHMM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAyYHON KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUYECKUX 3a]1a4
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO U MPUPOJTHON
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpass  BKJIIOYACT:
OCHOBOTOJIAraloIINe TMOHATUS (XMMHUYECKUWA JJIEMEHT, aToOM, OJJICKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAIEGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKas
CBsI3b, CTPYKTypHas Gopmyia (pa3BEpHyTas M COKpam€HHas), MOJb, MOJSpHAS
Macca, MOJISPHBIM O00BEM, YITIEPOJHBIN CKeleT, (yHKIMOHANbHAS TPYIIIa,
pajuKai, U30Mepus, U30MEPbI, TOMOJIOTMYECKHUI PsiJl, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ, U a30TCOJAEpXkAIINEe COCAUHEHUS, MOHOMEp, MOJHUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS
oprannueckux Bemiects A. M. ByTnepoBa, 3aKk0OH COXpaHEHHUsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HaHUS,
JieXKalMe B OCHOBE MOHUMAHUS MNPUYMHHOCTH U CHUCTEMHOCTH XHMHUYECKHUX
SBJIICHUM, (DAKTOJIOTMUECKUE CBEICHUS O CBOMCTBax, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BAHUN BAXXHEHIITUX OPTaHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JESTEIIbHOCTH YEJIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHMM BBISBIATH XapaKTepHbIE MPU3HAKUA TOHSITHH,
yCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME TOHITHUS MpU
OMHUCAHUU COCTaBa, CTPOCHUSI U MPEBPAICHUN OPTraHUYECKUX COEIUHEHU;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIONH30BATh XMUMHYECKYI0 CHMBOJIUKY IS
COCTaBIICHUSI MOJIEKYJISIDHBIX W CTPYKTYpPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
bopMyn OpraHMYEeCKHMX BEIIECTB W YpPaBHEHUH XUMHUYECKUX PEaAKIUH,
M3TOTaBIUBATh MOJIENIM MOJIEKYJ OPraHMYECKHX BEIIECTB JJIS WJUIFOCTPALUU X
XUMHUUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUW YCTAaHABIWBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OPraHMYECKUX BEHIECTB MO0 HX COCTaBy M CTPOCHUIO K OINpeAeIEHHOMY
KJIacCy/Tpynne COoequHEHUN (yrJIeBOJOPOAbI, KHUCJIOPOA U a30TCOAEpPKAIUe
COCJIMHEHUS, BBICOKOMOJICKYJISIPHBIE COCIUHEHMs), JaBaTh WM Ha3BaHUS IO
cuctematuieckoii HomeHknatype (IUPAC), a Takke NpHBOIWUTH TPHUBHAIBHBIE
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUJIEH, AllETUJICH,
ATWJICHIJIMKOJb, TJIHMIEPUH, (eHos, GopManbaeru, aleTaablerul, MypaBbUHAs
KHCIIOTa, YKCYCHAsl KUCJI0Ta, OJICMHOBASI KUCJIOTA, CTE€ApUHOBAsI KMCIIOTA, TIII0KO03a,
bpyKTO3a, Kpaxmai, eJIII0J103a, TIUIUH);

cOPMHUPOBAHHOCTh YMEHHSI ONPEACISITh BHUABI XUMHUYECKON CBSI3H B
OpPraHUYECKUX COCIMHEHUSX (OJIMHAPHBIC U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH IMOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. bytiepoBa miis o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
dbuznyeckre M XMMHUYECKHE CBONCTBA TUMUYHBIX MPEACTABUTENICH Ppa3TUUYHBIX
KJIACCOB OPraHMYECKHX BEIECTB (METaH, 3TaH, ATWJIECH, MPOIMWICH, AalleTUJICH,
Oyranuen-1,3, metwnOyranuen-1,3, OeH30J, METaHOJ, 3TaHOJ], STUJICHIJIUKOJb,
TIIALIEPUH, (PEHOJI, alleTalbJIeTHI, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [[eJUII0J103a, AMUHOYKCYCHAsl KHCIIOTa), HILTFOCTPUPOBATh T€HETHYECKYIO
CBA3b MEXIY HUMH YPAaBHEHHUSIMHU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIHUNA C
UCIIOJIB30BaHUEM CTPYKTYPHBIX (POPMYJI;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Chipbs (He(QTh, NTPHUPOAHBIA Ta3, Yroyib), CIOCOOBI HUX MepepaboOTKu U
MPaKTUYECKOE IPUMEHEHUE MPOIYKTOB MepepadoTKU;

c(hOpMUPOBAHHOCTh YMEHHMM MPOBOJAUTH BBIYUCICHUS IO XHUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU MPOJYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB MJIM MPOAYKTOB PEaAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIAJETh CHCTEMOM 3HAHUM OO0 OCHOBHBIX
METOJAaX HAYYHOI'O MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH NPU U3YUYECHHUH BELIECTB U
XUMHUUYECKUX SBJICHUN (HaOJIOJeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
MOCYJIO W J1TabOopaTOpHBIM O00OpYIOBaHWEM, a TakKe MpaBuia OOpamieHus ¢
BEII[ECTBAMHU B COOTBETCTBHM C MHCTPYKIHUSIMH TIO BBITTOJIHEHHIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh M BBITIOIHATh XUMHYECKUM
AKCHEPUMEHT (TIpEBpAIEHUS] OPraHUYECKUX BEIIECTB NMPU HArPEBAHUU, MOJIyYEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYE€CTBEHHBIE PEAKIUU OPTaHUYECKUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArPEBaHWUM, I[BETHHIE pPEaKIMU OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMH U J1AOOPATOPHBIM OO0OpPYJOBAaHUEM, TIPENCTABIATh PE3YIbTaThl
XUMHUUYECKOTO JKCIepuMEHTa B (opMe 3alucCh YypaBHEHUM COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB,;

cOpPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaAHAIM3UPOBATH XHUMHUUYECKYIO
uH(pOpMaIUIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, aTepHer u nqpyrux);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHOU Cpelibl, OCO3HABaTh
OMAaCHOCTh BO3JICMCTBUS HA JKHUBBIE OPraHU3MbI OINPEAECIEHHBIX OPraHUYECKHX
BEILIECTB, MOHMMasi cMmbica mnokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W MPEJOTBpAIlCHUsT HX BPEIHOrO0 BO3JCHCTBUS HAa OPraHU3M
YEJI0BEKa;

JUIsi 00yJaronuXxcsi ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMHU 3JIOPOBBSI: YMEHHUE
MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJENBbIX M CJA0OBUASIIMX OOYYalOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOYCUHYI0 cUCTeMy oOo3HadeHuil JI. bpains s 3amucu XUMHUYECKHUX

dbopmy.
11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas U HeopraHuyeckas
XUMUSD OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XUMHUYECKOM COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHMHUU B I[IO3HAHUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHHS W KYyJbTYphl JIMYHOCTH, €€
(GYHKITMOHATBLHON TPaMOTHOCTH, HEOOXOAMMOM JJIsI PEIICHUS TPAKTUUECKUX 3a/1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON
cpene;

BIAJICHUE  CHCTEMOM  XUMUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIArAIONINE MOHATHSA (XHUMHUYECKUH 3JIEMEHT, aroMm, H3oTom, S-, P-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHh OKHUCJICHUS, XMMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJUIMYECKasi, BOJIOPOJIHAS ), KPUCTATUTMUECKas PEIIETKa,
TUMBl ~ XUMUYECKUX  PEAKUUM, PpPacTBOp, IJIEKTPOJIHUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS] JAUCCOLMALMS, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOW peakiMi, XUMHUYECKOE€ pPAaBHOBECHE); TEOPUU U 3aKOHBI (TeOpus
ANEKTPOJUTHYECKON Jucconmanuu, nepuoandeckuit 3akon [[. M. Mennaeneena,
3aKOH COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILCHUSI SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SI3bIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKAIIUE B OCHOBE INMOHUMAHHUS MPUUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHUM, (PAKTOJIOTMUYECKUE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYCHUH U 0€30MMaCHOM MCTIOJIb30BaHUN BAKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IESITEILHOCTH YEJIOBEKa,



c(OPMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHbIE NPU3HAKU MOHSATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS NpPHU
ONMCAHNM HEOPTAHMYECKHUX BEIIECTB U UX NPEBPALLECHU;

c(hOpMHUPOBAHHOCTh YMEHHMM HCIOJNB30BATh XUMHUYECKYI0 CHUMBOJIUKY IS
cocTtaBlieHUss (GOpPMYJ BEIIECTB M  YPAaBHEHHM  XMMHYECKUX  pPEaAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YIJEKUCIbIA ra3, aMMHaK, rameéHas
U3BECTh, HETalIEHasl U3BECTh, IMThEBAS COJA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTb YMEHUN ONpPENENSATh BaJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUAYECKUX JJIEMEHTOB B COCJAMHEHUSAX PA3JIMYHOIO COCTABA, BHJ XHUMHUYECKOU
CBS3M (KOBaJE€HTHAas, MOHHAs, METAJUIMYECKasl, BOJOPOJHAs) B COEAUHEHUSAX, THUI
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOrO BEIleCTBa (aTOMHAas, MOJIEKYJIIpHasi,
MOHHAasA, METAJUIMUECKast), XapaKTep Cpelbl B BOJHBIX pacTBOPax HEOPraHMYECKHUX
COCJIMHCHUN;

c(hOpMHPOBAHHOCTh yMEHUM yCTaHaBJIUBATh IPUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO KX COCTaBYy K OIpPEeAeIEHHOMY KIaccy/Tpyrie
COEJIMHEHUH (IPOCTBIE BEIIECTBA — METAJUIBl U HEMETAJLJIbI, OKCU/bI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHHUM PACKPHIBATh CMBICI MEPUOIUYECKOTO 3aKoHa /[,
W. MenpneneeBa u JeMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYyHKLIUU;

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh JIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |4 mnepuonos Ilepnoandeckoil CHUCTEMBI
xuMudeckux sjemeHtoB JI. M. MenneneeBa, HCHONb3ysl MOHATHS «S-, p-, d-
AIIEKTPOHHBIE opOuTanmy, «HEPreTHYECKHE YPOBHI, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U MX COCAUHEHUU
10 IepuoaaM u rpynnam llepuoanueckor cuctemMpl XuMHUUECKUX deMeHToB [l. W.
Meneneena;

cOpMHPOBAHHOCTh YMEHUW  XapaKkTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIIECTB  pa3IMYHBIX  KIIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'C€HETHYECKOW CBA3M MEXKIYy HEOpraHM4eCKUMU
BEILECTBAMH C ITOMOILbIO YPABHEHHUI COOTBETCTBYIOLIMX XUMUYECKUX PEAKLIU;

c(OPMUPOBAHHOCTh YMEHHUS KiIacCU(PUIUPOBATh XUMHUYECKHE PEaKIUU I10
pa3IMYHBIM TMPU3HAKAM (YUCIY WM COCTABY pPEArupyroIIMX BEUIECTB, TEILIOBOMY
addexTy peakiuu, U3MEHEHHUIO CTEMEHEeW OKHUCIICHHUS 3JIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OPMUPOBAHHOCTh YMEHHMH COCTaBIATh YPABHEHMsI PEAKLUIl pa3iHuHBIX
THUIIOB, TOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKlnii HOHHOTO 0OMEHa, YUUThIBas
YCJIOBHSI, IPU KOTOPBIX 3TH PEAKIUHU UAYT JO KOHIIA;



c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOJATBEPKAAIOLIUE
KAUeCTBEHHBI COCTAB Pa3JMYHbIX HEOPraHUYECKUX BEIECTB, PACIO3HABAThH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX
BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMI  pacKpbIBaTh CYIIHOCTh  OKHCIHMTEIbHO-
BOCCTAHOBUTENIBHBIX PEAKINN MOCPEICTBOM COCTaBJICHHS AJIEKTPOHHOTO OanaHca
ATUX PEaKIUd;

c(OPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakiuy OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMENIEHUSI XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIIHEro Bo3aencTus (npunuui Jle [laTtense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHUYECKHE IPOLIECCHI,
JIekKalUe B OCHOBE IMPOMBIILUICHHOTO MOJIYYEHHUSI CEPHOM KHUCIIOThI, aMMHAKa, a
Takke CPOPMUPOBAHHOCTH NPEJCTABICHUNM 00 OOIMX HAYUYHBIX MPUHIUINAX U
HKOJIOTHYECKUX MPOOJIeMaxX XUMUYECKOTO IIPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUN NPOBOJAUTH BBIYMCIEHUS C HCIOJIb30BAHUEM
MOHATHS «MaccoBas JOJs BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILICHHH Ta30B
IPU XUMHYECKUX PEaKIUSIX, MAcChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUHU
BELIECTB, TEIUIOBOro 3((}eKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHS! MaccChl
BEILECTB, IPEBPAILICHUS] U COXPAHEHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHM COOIIOATh MTpaBUiia MOJIH30BAHUS XUMUYECKOU
nocyZod M JabopaTOpHBIM OOOpYJOBAaHUEM, a TaKXKe MpaBuja OOpaIieHHus C
BEII[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSIMHU TI0 BBIIIOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH M BBIMIOIHATh XUMHUYECKUM
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBUU KaTalIM3aTOpa,
ONpPEJEICHNE Cpedpl pPacTBOPOB BEIIECTB C IOMOLIBIO YHUBEPCAIBHOIO
WHMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIuHu,
peaklui MOHHOrO OOMEHAa, KAaYeCTBEHHbIE peakIMu Ha cyibdaT-, kKapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIbHBIX 3aJa4 110
TeMaM «Metamiey u «HemeTtamnbny) B COOTBETCTBUM C MPAaBWIAMH TEXHUKU
0€30macHOCTH TIPH OOpAIEHUHN C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYIOBAHUEM,
MPEACTaBIATh PE3yJNbTaThl XHWMHUYECKOTO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUMX peakluil U (OpMyIUpOBaTh BBHIBOJLI HA OCHOBE
ATUX PE3YIbTATOB;

cOPMHUPOBAHHOCTh yMEHUW KPUTUYECKH aHAIM3UPOBATH XHWMHUYECKYIO
uH(OpMAIMIO, TOJy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBa MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHUW  COOJIIOJaTh  MpaBWJIa  JKOJIOTUYECKU
1€JIeCO00Pa3HOT0 TOBENEHUS B OBITY M TPYAOBOH NEATEILHOCTH B IEIAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHON Cpelibl, OCO3HABaTh
OIACHOCTbH BO3/CHCTBUS HA KMBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha mOpuMmepax CrnocoObl YMEHBIICHUS U
MpEeAOTBPAIICHUSI UX BPEHOTO BO3/ICICTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00Y4YaroIUXCsl ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbSI: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL  CIENBIX M CHAa0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins njs 3anucu XMMUYECKHX

dbopmy.
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' Bonokna content.myschool.edu.ru/04/10 p
XUMHUS B )KH3HH
YEIIOBEKa»
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB 34 5

I10 ITPOT'PAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
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11 KITACC

KoaunyecTBo yacoB OCHOBHEI€
BHBI
AeATEeJILHOCTH

DJIeKTPOHHbIE
o0y4Jammxcs

Ne HaumeHnoBanue pasjeioB u (uudposbie)

Kontpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bceero oOpa3oBaTeJibHbIE .
padoThI padoThI HANpPaBJIeHUH
pecypcesl .
padouei

NPOrpaMMmblI
BOCIIUTAHMA

C Y4eToM

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHU

BupryanbHas
CrpoeHue aTOMOB. pLy

. DKCKYPCHSA
[Tepuoanueckuii 3aKOH U yp

https://lesson.academy- «Benunuaiimnime
content.myschool.edu.ru/04/11  pgocTuXkeHUA

1.1 [Tepuonnueckas cucrema 3
XUMHUYECKUX 3JIEMEHTOB /.

COBPEMEHHOM
H. MenneneeBa P
XHUMHHA.
Ypok-
CrpoeHue BemiecTna. https://lesson.academy- KoH(pepeHus
1.2 4
MHuoroo6pasue BemecTB content.myschool.edu.ru/04/11 | «CoctaB
BEIIECTB»
https://lesson.academy- Ypoxk-
1.3 XUMUYECKUE PeaKINH 6 1 1 P Y P
content.myschool.edu.ru/04/11 = npakTuKym
Wroro o pasneny 13
Pasnea 2. Heoprannyeckasi XuMust
https://lesson.academy- Bupryansnas
2.1 Mertaiisl 6 1 D Y pTy

content.myschool.edu.ru/04/11  skckypcus «B



https://lesson.academy-content.myschool.edu.ru/04/11
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https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

MUPE MPOCTHIX
BELIECTB)
Ypok-
KOH(epeHIus
«MeTtamibl ux
pOJIb B JKU3HU
YEJI0BEKa»
Ypok-
MPAKTUKYM

https://lesson.academy- Ypok-

content.myschool.edu.ru/04/11  mpakTHKyM

2.2 Hewmerayuiet 9 1 1

3amura

MIPOEKTOB

«IHTENNeKT -
CBs3b HEOPTAaHUYECKUX U https://lesson.academy- KapThl
OpraHNYECKHUX BEIIECTB content.myschool.edu.ru/04/11  B3auMOCBS3b

2.3

OPraHu4YCCKux U
HCOPTaHUYCCKUX
BCIICCTB»

Uroro no pazaeny 17

Pa3zpgea 3. XuMus 1 ;Ku3HbL

VYpoxk-nedatbr

«3ammra

OKpYIKaloen
https://lesson.academy- by

31 KHMHS 1 KUSHD 4 content.myschool.edu.ru/04/11 Cpeabl o1

BpPEIHOTO
BO31€HCTBUA
BEILLIECTB»


https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
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Utoro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

Ypok-
KOH(epeHus
«Opranuueckas
XUMHUS B )KU3HU
YeI0BEKa»



IHOYPOYHOE IINIAHUPOBAHHUE

10 KUIACC
KoJsmn4yecTBo 4acos
Ne Hara JyieKTpOHHbIE N (pPOoBbHIE
Tema ypoka Kontpoasnubie IIpakTnueckue
n/n Bcero H3y4eHusi  oOpa3oBaTeJIbHbIC PeCypPChI
padoThI padoThI
[TpenMeT opranuyeckoit
XUMHH, €€ BOSHUKHOBCHHE, https://lesson.academy-
pa3BUTHE U 3HAYCHUE. 1 content.myschool.edu.ru/lesson/a9f3d191-
BupryanbHas 3kcKypcus Sele-4e24-ac02-
«Benuuaiiimue TOCTUXKEHUS efb16fa49f6a?backUrl=%2F04%2F10
COBPEMEHHON XUMUHU.
Teopus crpoeHus
OPraHUYECKUX COCTUHEHUIN
, https://lesson.academy-
A. M. byrneposa, e
OCHOBHLIE HOOKEHIL 1 content.myschool.edu.ru/lesson/c935a58c-
v ' ab0e-4c59-9dcf-
POK-KOH(epeHz 20517ae4b52e?backUrl=9%2F04%2F10
«Benukue nMeHa B
OpTaHHUKE»
IIpencrasnenue o
KIIacCU(UKALIUN
OpTraHN4Y€CKUX BCIICCTB.
Homenknarypa https://lesson.academy-
(cucremaTuveckas) u 1 content.myschool.edu.ru/lesson/726ee099-

TPUBHUAJIbHbBIC HA3BAHUS
OpTraHN4YCCKUX BCIICCTB.
BuptyanbHas skckypcus
«MHoroobpa3ue

OpPraHUYECKHUX BEIICCTBY»

£1a9-410f-b8be-

b4cb589aeadl?backUrl=%2F04%2F10
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10

ATIKaHBI: COCTaB U
CTPOEHUE, TOMOJIOTUYECKU I
psn. YpOK-TIpaKTUKYM
«IapocrepxkHEBBIE
MOJEJIH OPTaHUYECKUX
COCITMHEHUI»

MertaH ¥ 3TaH —
IIpoCTeHIIne
MPEACTaBUTENM ATKAHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOMCTBA

OTHJIEH U MIPONUIIEH —
IIpoCTeHIINe
IIPEJICTaBUTENIN AJIKEHOB

[TpakTuueckas padorta Ne 1.
«[Tonyyenue sTuieHa U
W3yYEHHE €r0 CBONCTBY

Ankanuensl. byranuen-1,3
u MeTuinoyraaueH-1,3.
ITonyuyenune
CHUHTETHYECKOTO Kay4yKa H
PE3UHBI

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKUHN PSLI.
A1eTuiaeH — npocTenmi

https://lesson.academy-

content.myschool.edu.ru/lesson/258ddc06-

ec23-473c-b3d7-

ed82fcaddd02?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-
ba8e-499e-840b-
70b5e8db71ae?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/53cd2379-
2a45-43b1-9f67-
7ebcdaf03ce0?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/6df23393-
6f08-4b9f-ae01-
a983b95bh854a?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/05c¢9a929-
6741-4d7c-84b5-
009a292468356?backUrl=%2F04%2F10
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npeaACTaBUTCIIb AJIKUHOB

Brruucienus mo

11 YPABHEHHUIO XUMHUYECKON
peakuuu
https://lesson.academy-
12 ApeHbl: OEH30J1 ¥ TOTYOIL. content.myschool.edu.ru/lesson/d86d7d00-
TOKCUYHOCTH apeHOB d5b4-491d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
I'enernueckas cBsi3b
13 YIJIEBOJIOPOAOB,
MIPUHAUIEKAIIUX K
pa3IMYHBIM KJ1accaMm.
[IpupoaHbIe HCTOYHUKH
YIJIEBOAOPOIOB: https://lesson.academy-
14 MIPUPOIHBIN a3 u content.myschool.edu.ru/lesson/99557a5e-
MOy THBIE HE(TSIHBIE Ta3bl, 2221-43e0-97b8-
He(i)TI) Y IPOAYKTHI eé 983de535c¢44d?backUrl=%2F04%2F10
nepepadoTKu
[IpupoaHble HCTOYHUKH
YTII€EBOAOPOAOB: https://lesson.academy-
15 IIPUPOJHBIN ra3 u content.myschool.edu.ru/lesson/99557a5e-
MONYTHBIE HE(DTSHBIC Ta3bl, 2221-43e0-97b8-
He(l)TI) Y IPOAYKTHI ee 983de535c44d?backUrl=%2F04%2F10
nepepadoTKu
16 Kontponbnas pabota no
pazneny «YTIieBoIopOab)
IIpenenbHbIE ONHOATOMHBIE https://lesson.academy-
17 CIIUPTBI: METAHOJ U 3TAHOI. content.myschool.edu.ru/lesson/5439c18b-

Bonopoanas cBs3b

7440-4b6f-bf84-
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MHOroaToMHbI€ CIIUPTHI:

c04fa471694f?backUrl=%2F04%2F10

https://lesson.academy-

content.myschool.edu.ru/lesson/461aa9c8-

18
3TUJIEHIJIMKOJIb U TJIMLEPUH c0ef-4827-a8e5-
d12a0bedc826?backUrl=%2F04%2F10
®eHon: cTpoeHne https://lesson.academy-
19 MOJIEKYJIbI, PU3HUECKUE U content.myschool.edu.ru/lesson/649883b8-
XUMHUYECKHUE CBOMCTRA, 7c¢5f-4116-896e-
IIPUMEHEHNE 10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-
20 Anpneruapl: popmManbaeTuI content.myschool.edu.ru/lesson/8664b319-
U aneTanbaerun. A1eToH 0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
OnHoOoCHOBHBIE https://lesson.academy-
21 npezenbHble KapOOHOBBIE content.myschool.edu.ru/lesson/b4feaa04-
KHCJIOTBI: MypaBbUHAS U 3438-4b57-a3ec-
YKCyCHas ba0f9fe63c0d?backUrl=%2F04%2F10
ITpakTuueckas padota Ne 2. hitps:/lesson.academy-
29 «CBOHCTEA DACTEODA content.myschool.edu.ru/lesson/9834d408-
Ba pactBop 386d-444a-8de3-
YKCYCHOH KHCTIOTBD 7efba8b98cdb?backUrl=%2F04%2F 10
CTeapI/IHOBaﬂ " OJICMHOBAsI https:/”esson'academv_
93 KHCJIOTBI, KaK content.myschool.edu.ru/lesson/71ac43f2-
MPEICTABUTENN BBICIIAX a0d4-4945-a0eb-
Kap6OHOBBIX KUCJIOT 1e59cd5f4d9f?backUrl=%2F04%2F10
M https://lesson.academy-
blJIa KaK COJIN BBICIHINX
24 CADGOHOBLIX KICIOT. HX content.myschool.edu.ru/lesson/71ac43f2-
P ¢ ’ a004-4945-a0eb-
MOIOIIEE ACHCTBHC 1e59cd5f4d9f?backUrl=%2F04%2F 10
25 CrnosxxHble 3(pupsI Kak https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

MIPOU3BOIHBIE KAPOOHOBBIX
kucnor. ['maponns
CIIOXHBIX 3QHPOB

JKupsl: runponus,

content.myschool.edu.ru/lesson/71ac43f2-
a0d4-4945-a0eb-
1e59cd5f4d9f?backUrl=%2F04%2F10

https://lesson.academy-

26 IIPUMEHEHUE, content.myschool.edu.ru/lesson/71ac43f2-
OunosoruyecKasi poJib a0d4-4945-a0eb-
KHPOB 1e59cd5f4d9f?backUrl=%2F04%2F10
YTeBoasl: cOCTaB,
KJaccuukanus.
BaskHeHIIIe https://lesson.academy-
97 e p— content.myschool.edu.ru/lesson/709ce43a-
’ deb6-4281-963b-
(bpyxTosa, caxaposa. Hac 01d2e212d4d0?backUrI=%2F04%2F10
obmenust «Pasrosop o
HpaBI/IJIBHOM IIUTAHUN
https://lesson.academy-
Kpaxman u neminoiosa Kkak content.myschool.edu.ru/lesson/690fbb76-
28
MPUPOJHBIE OJUMEPBHI. f94a-4f77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10
Kontponbnas pabota no
paszzneny
29 «Kucnopoaconepxaiiue
OpraHUYEeCKHE
COCTMHCHUSDY
https://lesson.academy-
30 AMUHBI: METWJIAMHH U content.myschool.edu.ru/lesson/0c608a59-
AHMUJIMH 4c69-4481-839%¢-
9205f201b73e?backUrl=%2F04%2F10
AMUHOKHCIOTEL KAK https://lesson.academy-
31 content.myschool.edu.ru/lesson/c2f2f3d7-

aMdoTepHbIe OpraHUYECKHe

43d1-4873-ace0-



https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

COEIMHEHMS, UX
OMOJIOTUYECKOE 3HAUCHHE.
Ilenrtuabl

benku kak npupoaHbie

78eca6009628?backUrl=%2F04%2F10

https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2f3d7-

32 BBICOKOMOJIEKYJISIPHBIE 1 43001-4873-ace0-
COCAMHCHHA 78eca60096282backUrl=%2F04%2F10
0 https://lesson.academy-
CHOBHBIC ITOHATHUA XUMHUHU
33 O — 1 content.myschool.edu.ru/lesson/45b81dac-
COROMOITCKYIAD acba-440e-99e3-
COCAMHCHHH 14¢3ba78050a?backUrl=%2F04%2F10
OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJIEKYJISIPHBIX
o https://lesson.academy-
coequHeHui. I1nmacTMaccsl,
34 VYKL BOTOKHA. YDOK- 1 content.myschool.edu.ru/lesson/45b81dac-
Y4YKH, BOJIOKHA. Y PO acha-440e-99e3-
KoHpepeHIus 14¢3ba78050a?backUrl=%2F04%2F10
((OpFaHI/I‘IeCKa}I X1UMUA B
JKHU3HHU YCJIIOBCKaA»
OBILIEE KOJIMYECTBO YACOB 34

I10 ITPOIT'PAMME



https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KITACC

KoaudecTBO 9acoB

Ne Hara JyleKTpOHHbIe N (pPOBbHIE
n/n Tema ypoka Bcero Koutpoapupie  Tpaxruyeckue u3ydeHus: o0pa3oBaTe/IbHbIE PecypChl
padoThI padoTsbI
T ——— https://lesson.academy-
AToM. DteKTpoHHas 1 content.myschool.edu.ru/lesson/20b1df2e-
6ce4-435b-bbdc-
KOH(HrypaLs aToMOB 5155d30a45fa?backUrl=962F04%2F11
[Tepuonnueckuii 3aKOH U
ITepnoanyeckas cucrema https://lesson.academy-
XHMHYECKHX dJIeMEHTOB /I, 1 content.myschool.edu.ru/lesson/e7d48881-
H. MenaeneeBa, ux CBS3b C 055d-49da-a49c-
COBPEMEHHOII TeopHeit 7375¢3d033e9?backUrl=%2F04%2F11
CTPOCHHSI aTOMOB.
3aKOHOMEPHOCTH
W3MEHEHUS CBOHCTB
XUMUYECKUX IJIEMEHTOB H
nux COGI[I/IHGHI/Iﬁ I10 rpyIiImamM
U TiepuoiaM. 3HaUeHUE 1
MEPUOIUYECKOr0 3aKOHA U
CUCTEMBI XUMHNYCCKHUX
anemenTtoB J[.1.
MeHpeneeBa B pa3BUTHH
HayKU
Crpoenue BelecTna. https://lesson.academy-
XnuMudeckas CB3b, €€ 1 content.myschool.edu.ru/lesson/2859ec02-

BU/IbI; MEXaHU3MBI
o0pa3oBaHMs KOBaJIEHTHOU

8ecd-4cd8-8531-
edad962608fb?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11

cBs3u. BoopoiHas cBs3b.
VYpoxk-koH(pepeHus
«CocraB BEIIECTB»
BanentHOCTS.
DIEeKTPOOTPUIIATENIEHOCTD.
CremneHnb OKUCICHU.
BemectBa MoJeKynspHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS

[TonsTHE O THCTIEPCHBIX
cucremax. MctuHHble n
KOJJIOUJIHBIE PAaCTBOPBHI.
MaccoBas 1015 BelecTBa B
pacTBope

https://lesson.academy-

content.myschool.edu.ru/lesson/a9c9a61e-

e387-4ffe-bcfb-

aca9c7241b21?backUrl=%2F04%2F11

https://lesson.academy-

content.myschool.edu.ru/lesson/8ae38be6-

e06f-4fae-9729-

69903109f968?backUrl=%2F04%2F11

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
coequHeHui. I'eHeTnueckas
CBSI3b HEOPTaHUYECKHIX
BEIIECTB, Pa3IMIHbIX
KJIACCOB

Knaccudukanus
XUMHYECKHUX PEaKIIii B
HEOPraHUYeCKON 1
OPraHNYEeCKON XUMHH.
3aK0oH COXpaHEHUsT MaCcChl
BEIIECTB; 3aKOH COXPaHEHUS
Y TIPeBpAIICHUS YHEPTUU
MIPH XUMUYECKHUX PEaKIIHIX

CKOpOCTh peaKIuu.

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
86041h603655?backUrl=%2F04%2F11

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/0e41e568-0a2b-4605-bb92-35d1ab69f9ba?backUrl=%2F04%2F11

10

11

12

13

14

OOpaTumbie peakIiui.
XUMHUYECKOE PABHOBECUE

ITpakTuyeckas padora Ne 1.
«BnusHue pazan4HbIX
(hakTOpPOB HA CKOPOCTH
XUMHYECKON PEAKIUM»

DNEeKTPOIIUTUYECKAs
mucconuanus. Ilonsarue o
BOJIOPOJIHOM TOKa3arteJe
(pH) pactBopa. Peakiun
MOHHOTO oOMeHa. ['uaposms
OpPTraHUYeCKUX U
HEOPTaHMYECKUX BEIIECTB

OKHCITUTEIIBHO-
BOCCTAHOBHUTEJILHBIE
peaknuu. [Tonstue 06
ANEKTPOJIN3E PACIIaBOB U
pacTBOpPOB COJIEH

KonrposnbHas pabora no
pazneny «Teopetuueckue
OCHOBBI XUMHI»

MeTaiibl, UX IOJ0KEHHUE B
[Tepuonuueckoit cucreme
XUMHYECKHUX 3JIEMEHTOB /[.
N. Menneneena u
0COOEHHOCTH CTPOCHMS

content.myschool.edu.ru/lesson/0e41e568-
0a2b-4605-bb92-
35d1ab69f9ba?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-
6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/847d1752-
151b-4501-8390-
£29649f6c913?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/32e5edc9-
ch82-4f4a-ad5e-
4f56bc7elded?backUrl=%2F04%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604e9c862?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/847d1752-151b-4501-8390-f29649f6c913?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/32e5edc9-cb82-4f4a-ad5e-4f56bc7e14ed?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11

aroMoB. O0mne
¢u3nueckre CBOMCTBA
MeTajuioB. BupTyanbHas
JKCcKypeus «B mupe
MIPOCTHIX BEIIECTBY

CIutaBel METAJIOB.

15 DNEKTPOXUMHUECKUHN PsilL
HaIpSHKEHUN METaJuIOB
XUMHUYECKHUE CBOMCTBA
o https://lesson.academy-
BAXKHCHUIINX MCTAJIJIOB
16 L — content.myschool.edu.ru/lesson/e7{f8162-
TP, > MATBIIIL, 0d4d-4078-b9f7-
MarHui, amoMUHUH) 1 KX 422¢3e710750?backUrl=%2F04%2F11
COE€IUHEHUN
X o https://lesson.academy-
HNMHNYCCKHUEC CBOUCTBA
17 content.myschool.edu.ru/lesson/e7{f8162-
*PONA, NMEA T X 0d4d-40f8-bOf7-
COCAMHCHHN 422¢3e710750?backUrl=%2F04%2F 11
X o https://lesson.academy-
HMHNYCCKHUEC CBOUCTBA
18 - content.myschool.edu.ru/lesson/e7{f8162-
HITHIE, ierte 0d4d-40f8-b9f7-
COCAMHCHHN 422¢3e710750?backUrl=%2F04%2F 11
[IpakTnueckast paborta No 2. https://lesson.academy-
19 "Pemenne content.myschool.edu.ru/lesson/6545ec44-
3KCIIEPUMEHTANIBHBIX 3a]1a4 34c5-43f6-826b-
o teme «MeTtajibD" a648d7d6fef7?backUrl=%2F04%2F11
Hemeranel, uX nonoxenne https://lesson.academy-
20 B [lepnoanueckoii cucreme content.myschool.edu.ru/lesson/2390b83e-

XUMHYECKUX 3JIEMEHTOB /[.
. MenneneeBa u

a935-4c96-bd3a-
25f26d9¢1139%7backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

0COOEHHOCTH CTPOEHUS
aTOMOB

du3nYeCcKre CBOMCTBA
HEMETAJIOB. AJUIOTpONUs

https://lesson.academy-

content.myschool.edu.ru/lesson/cfb70c37-

21 HEMEeTaJlJIOB (Ha IpuMepe 9784-4666-be05.
KHCII0pona, cepht, pocopa b0966dffh6737backUrl=%62F04%2F11
U yIieposa)
X MHIUYECKIE CRBONCTRA https://lesson.academy-
29 FAIOTEHOB, CEpHL ¥ HX content.myschool.edu.ru/lesson/cfb70c37-
N 2784-4¢66-be05-
COCHMHCHIH b0966dffh673?hackUrl=%2F04%2F11
X MIHECKIE CBONCTRA https://lesson.academy-
23 asoTa, docobpa i ux content.myschool.edu.ru/lesson/cfb70c37-
. 2784-4c66-be05-
COCHMHCHIH b0966dffh673?hackUrl=%2F04%2F11
XyMUUeCKHe CBOHCTRA https://lesson.academy-
24 Ty —— content.myschool.edu.ru/lesson/cfb70c37-
T 2784-4¢66-be05-
COCHUHACHIH b0966dffh6732hackUrl=%2F04%2F11
[IpuMeHeHne BaKHEUIINX
25 HEMETAJUIOB U UX
COCTUHEHUH
O06006111eHIE U
cHCTeMaTHu3alus 3HaHUH 10
TeMe «HemeTamieny.
26 Brruncienus no
YPaBHCHUAM XUMHYCCKUX
peakuui u
TEPMOXUMHYECKHE PACUETHI
27 [TpakTuueckas padota Ne 3. https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/cfb70c37-2784-4c66-be05-b0966dffb673?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11

«Perrenue
AKCIEPUMEHTAJIbHBIX 3a7a4
o teme "Hemeramier'»

Kontponbnas padoTa mo

content.myschool.edu.ru/lesson/7¢19b0ba-
7815-4db3-86f4-
d0ac5h740b3b?backUrl=%2F04%2F11

28 TeMaM «MeTamibey U
«HemeTtaisD)
Heoprannueckue u https://lesson.academy-
29 OpraHNYECKUE KUCITOTHI. content.myschool.edu.ru/lesson/35c2be59-
Heoprannueckue n f1c6-46¢6-910c-
OpraHMYE€CKUE OCHOBAHUS 46a0576d6924?backUrl=%2F04%2F11
AmdoTtepHbIe
HEOpPraHUYeCKue u https://lesson.academy-
30 OpraHNYeCKUE COCTUHEHUS. content.myschool.edu.ru/lesson/46b429e4-
I'eneTnueckas cBsI3b 931c-43fb-a2ba-
HEOPraHUYECKUX U be9e0bbeddef?backUrl=%2F04%?2F11
OpraHUYeCKUX BEIIECTB
Pose xuMuu B o0ecieueHnun
9KOJIOTHYECKOH,
o o https://lesson.academy-
SHEPTEeTUYECKON U TTUIIEBOM
31 6 content.myschool.edu.ru/lesson/f5999557-
€30I1aCHOCTH, Pa3BUTUU 1808-4853-8330-
MEJULHHEL. YPOK- 588bf830407a?backUrl=%2F04%2F11
KoH(pepeHIHs « XUMUs B
JKU3HHU YETI0BEKA»
[IpencraBnenust 06 0OmMUX
https://lesson.academy-
HAYYHBIX TPUHILIUATIAX
39 content.myschool.edu.ru/lesson/f5999557-
MIPOMBIIIIJICHHOTO ) 1808-4853-8330-
TIOTyHCHIA BKHCHUIINX 588bf830407a?backUrl=%2F04%2F11
BEILECTB
33 UYenoBek B MUpPE BEIIECTB U https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7c19b0ba-7815-4db3-86f4-d0ac5b740b3b?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/35c2be59-f1c6-46c6-910c-46a0576d6924?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/46b429e4-931c-43fb-a2ba-be9e0bbeddef?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f5999557-18c8-4853-83a0-588bf830407a?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

MaTtepuanoB. BupryanbHas
JKCKypeus «Bennuanmue
JNOCTUKEHHS] COBPEMEHHOU
xumun"

XuUMHs U 310pOBbE

YenoBeKa. YpoK-1e0aThl

34 «3amuTa OKpyKarolen
Cpelbl OT BPEHOTO
BO3JEHUCTBUS OPTaHUYECKHUX

BCIICCTB»

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

content.myschool.edu.ru/lesson/acd826cf-

ba2d-49db-b216-

ef7c26a84728?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/acd826cf-ba2d-49db-b216-ef7c26a84728?backUrl=%2F04%2F11

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

-yueOHUK «Xumus»: 10 knacc: 6a30BbIil ypoBeHb: yueOHuk / B.B. Epémun H.E.
Kysemenko, B.U. Tepennn, A.A. Ipo3nos, B.B. JIlynun; nox penakuuen B.B.
Jlynuna. - M.: Jlpoda, 2021

-yueOHUK «Xumusi»: 11 kmacc: 6a30BbIit ypoBeHb: yueOHuk / B.B. Epémun H.E.
Ky3bmenko, B.1. Tepenun, A.A. dpo3nos, B.B. Jlynun; nox penakuueit B.B.
Jlynuna. - M.: Jlpoda, 2021

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

-Metoanonnepxka. Bonoroackas o61acts. Xumusl.

(https://vk.com/chemistry vologda)

-MGTOI[I/I‘ICCKaSI IIOMOIIb Y‘II/ITGHIO XUMHUHAU
(https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

bu6mnoreka LHOK:
https://lesson.academy-content.myschool.edu.ru/04/11

http://school-collection.edu.ru - Equnas xoyiekius upoBbIX 00pa3oBaTEIbHBIX
pecypcos

Sdamgia.ru — O0Opa3oBaTeIbHbIN TOPTAJ JIJIs IOJATOTOBKH K DK3aMEHAM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

http://www.alleng.ru/ - DnekTporHast OndIMOTEKa YICOHOM TUTEPATYPHI
http://chemistry-chemists.com/Libraries. — DiekrpoHHass OMOJIMOTEKA TTO XUMUH,
¢dusuke.

http://windows.edu/ru - «EnnHoe OKHO IocTyma K 00pa3oBaTebHBIM pecypcam»
(6ecrutaTHast HNEKTpOHHAs OUOIMOTEKA)



https://vk.com/chemistry_vologda
https://rosuchebnik.ru/material/metodicheskaya-pomoshch-uchitelyu-khimii/
https://lesson.academy-content.myschool.edu.ru/04/11
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://www.alleng.ru/
http://chemistry-chemists.com/Libraries
http://windows.edu/ru

http://www.chem.msu.su/rus/elibrary/ - DOnekTpoHHass OuOIMOTEKA YYESOHBIX
MaTepuaoB M0 XUMUU

http://www.nehudlit.ru/books/subcat352.html - HexynmoskecTBeHHass OHOIHOTEKA.
Xumus

«DenepaabHbIi HHCTUTYT MEIarOrMUYeCKUX U3MepeHuin» - http://www.fipi.ru
«DenepasibHbI  HIEHTp MHGOPMALIMOHHBIX  00pa30BATENbHBIX PECYPCOB) -
http://fcior.edu.ru

https://proshkolu.info —«3nekTpoHHOE EPUOANUECKOE H3TAHUE)

college.ru - pasaen "OTKpHITOro KoJuieaKa" Mo XHUMHH.



http://www.chem.msu.su/rus/elibrary/
http://www.nehudlit.ru/books/subcat352.html
http://www.fipi.ru/
https://proshkolu.info/
http://college.ru/chemistry/

I'paguk oneHouHbIX npoueayp Ha 2024-2025 yueonblii roja

Kaacc | Ilpeamer | Tema KOHTpPOJILHOM Ilnanupyemas nara
padoThI NPOBeACHUS
YerBepTh
2 3 4
10 Xumus | KontpoisbHas paborta o +
paszaeny 4
«YTIeBOIOPOIBI» HeJens
neKaopst
KontposnbHas paborta no +
pasueny 3
«Kucnoponconepxamue Heaeus
OpraHu4ecKue anpes
COEJIMHEHHUS
11 Xumusi | KortponbHas paborta mo +
pasneny 1
«Teopernueckue Heaens
OCHOBBI XUMHI nexaops
Kontponbhas pabora o +
TeMaMm «MeTauib» U 3
«HemeTamibn Helels
anpes




