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MHNOACHUTEJIbBHAS 3AIIMCKA

Pabouast mporpamma mo XMMHUU Ha YPOBHE CpeaHEro olIiero oopasoBaHusi paspaboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit
Oenepauun», TpeOOBaHUNH K pe3ynbTaraM OCBOEHHUS (QenepalibHOM  00pa3oBaTeNbHOM
nporpamMmbl cpegHero obmiero oopazoBanus(POIl COO), npexacraBieHHbIX B DenepaibHOM
rocygapctBeHHOM oOpazoBarenbHoM ctangapre COO, ¢ yuérom Konnenmuu mnpenoaaBaHus
ydueOHOro mpeaMera «XHUMHs» B oOpa3oBaTelbHBIX opranusanusx Poccuiickoit denepanuu,
pean3yIONMX OCHOBHBIE 00pa3oBaTeIbHbIE MPOrPaMMbl, 1 OCHOBHBIX MOJIOKeHHH «CTparerun
pasBuTus Bocriutanus B Poccuiickoit ®@enepannu Ha mepuon ao 2025 roma» (PacmopstkeHue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvMHS Ha YpPOBHE YINIYOJEHHOINO H3YyYEHHs 3aHUMAET Ba)XHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOTro o0Opa3oBanus y4vammxcs 10-11 «kmaccoB. H3ydenue mpeamera,
peaniuzyemoe B ycioBUAX U depeHIHPOBAHHOTO, MNPOPUIBHOTO OOyYeHHs, MPU3BAHO
obecrieunTh 00IE00pa30BaTENbHYI0O U OOLICKYJIBTYPHYIO MOJITOTOBKY BBIMTYCKHHUKOB IIKOJIBI,
HEOOXOMMYIO JUISl QJaNnTallid MX K OBICTPO MCHSIFOIIMMCS YCIIOBHSIM JXU3HU B COIMyME, a
TaKXkKe Ui MPOJOJIKEHHS OOy4eHHS B OpraHu3alugax MNpoQecCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamme mo XuMMUM Ha3Haue€HUE MpeaMeTra «XHUMHUS» TMOIy4aeT MOIPOOHYIO
WHTEPHOpETAlMi0 B COOTBETCTBUU C OCHOBomoJararonumMu nosioxenusimu dOI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJepKaHus, Pe3yabTaTOB O0yUeHUsl U TPeOOBAHUI K YPOBHIO
MOATOTOBKU BBIMYCKHUKOB. CBUIETEIHCTBOM TOMY SIBIISIFOTCS CIICIYIONIME BBIMOJTHSIEMBIC
MIPOrpaMMO¥ 10 XUMHH (HYHKITUH:

e HH(QOPMAIIMOHHO-METOIUYECKAs, pealu3alus KOTOPOH oOecreynBaeT MOTyuYeHUE
MPEJICTABICHHUS O LEJSAX, COJACPKaHWM, OOIIEH cTparernu OOydYeHHS, BOCIIUTAHUS U
pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU MPEIMETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIA, KoTOpas MpeayCMaTpUBAET olpeziesieHue:
MPUHIIMIIOB  CTPYKTYPUPOBAHUST W  TIOCJIEOBATEIBHOCTH HM3YYECHHS y4eOHOTO
MaTepraia, KOJHMYSCTBEHHBIX M Ka4CCTBCHHBIX €r0 XapaKTePUCTUK, MOJIXOJO0B K
(bOpMHUPOBAHUIO COAEPKATEIBHON OCHOBBI KOHTPOJS M OLIEHKH O0pa3oBaTENbHBIX
JTOCTHKEHUI O00ydJalolmuxcsi B paMKaX HWTOTOBOM arTecTanuu B ¢GopMe eTUHOTO
rOCYJapCTBEHHOTO YK3aMEeHa M0 XUMHH.

[Iporpamma asisa yriyOa€HHOTO U3yUYEHUST XUMUU:

e YCTaHaBJIMBACT UHBAPUAHTHOE MIPEIMETHOE COJIEp KaHHUE, 00s13aTeIbHOE ISl U3yUEHUS
B paMKax OTIENIbHBIX  mpoduied, TMpeaycMaTpuBaeT  paclpeieieHue |
CTPYKTYPUPOBAHHUE €ro MO KJIaccaM, OCHOBHBIM COJIEpP)KAaTENIbHBIM JIMHUSM/pa3iesiaMm
Kypca;

e 1aéT MpUMEPHOE pacmpe/esieHne Y4eOHOTO BpeMeHHU, pEKOMEHIYEMOTO ISl U3YYCHUS
OTJICTHHBIX TEM;

e MpeasaraeT MPUMEPHYIO IMOCIEAOBATEIbHOCT, H3Y4YeHHs] y4eOHOTO MaTepuana C
y4€TOM JIOTUKU TTOCTPOCHUS Kypca, BHYTPHU MPEIMETHBIX U MEXKIIPEIMETHBIX CBS3EH;

e 1aéT METOAWYECKYI0 WMHTEpIpPETAlMI0 TIelied | 3a7ad M3yYeHHs] TpeaMera Ha
yrIyOnEHHOM YpOBHE C YY4E€TOM COBPEMEHHBIX MPHUOPUTETOB B CHCTEME CPEIHETO
obmrero oOpa3oBaHMsI, CONECPKATEIHPHON XapaKTEPUCTUKH TJIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTEIbHOW MPOTrpaMMBbl CpeaHEro oOmiero oopa3oBaHUs
(IMYHOCTHBIX, METAMPEAMETHBIX, MPEAMETHBIX), & TaKXkKe C YU4eTOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JEHCTBUI OOYYalomerocsi IO OCBOCHHUIO COJEPKAHUA
npeaMera.

I[To Bcem Ha3BaHHBIM NO3UIMUSAM B IporpaMMe MO XUMHM IPEAyCMOTpEHa
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHH Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHus. 3a
npenejgaMu  yCTaHOBJICHHOM MpOrpaMMOM 1O XUMHUU  00s3aTeNIbHOM  (MHBapHAHTHOIN)
COCTABIISIOLICH COIep)KaHusl yueOHOTo npeaMera «XUMHUsS» OCTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapUaTUBHOW COCTABIISIIOIIEH, KOTOpasl TOJIKHA ONPEENATHCS B COOTBETCTBUU C HaIlpaBJIEHUEM
KOHKPETHOTO Mpoduisi 00ydIeHHUS.

B cooTtBerctBUM ¢ KoOHUENTyalbHbIMM MoJiokeHUussMu PI'OC COO o Ha3zHayeHUH
IIpeaIMeTOB 0a30BOr0 U YIIIyOJIEHHOTO YPOBHEH B cucTtemMe TudGepeHIIPOBAHHOTO 00yUeHHs Ha
YPOBHE CpeAHEro o0IIero o0pa3oBaHUs XUMHS HA YPOBHE YIIyOJIEHHOTO M3yYCHHS HAIpaBJICH
Ha peanu3alilo MPEeeMCTBEHHOCTH C MOCIEAYIOIIUM JTaloM TMOJYYeHHs] XUMHUYECKOTrO
o0pa3oBaHHMsI B paMKaX M3y4YCHHUS CIEHUANbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JTMCLUUIUIAH B By3aX M OpPraHU3alMiX CPEIHEro npodeccuonanbHoOro oopaszoBanus. B 3Toil cBs3u
U3y4YeHHE TMpeaMeTra «XHUMHS» OpPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha pacllUpeHHe |
yriayOleHne TEeOpPeTUYECKOM W MPAKTUYECKOW MOJATOTOBKU OOy4arolmuxcs, BBIOPABIINUX
ornpeAeNeHHbI NPoQuiib 00y4eHHs, B TOM YHCIIEe C MEePCIEKTUBON MOCIEAYIOUIEr0 MOMyueHUs
XHUMHAYECKOT0 00pa3oBaHMsI B OpraHu3anusx npodeccuonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeboBanmii ®I'OC COO k IIaHHPYEMBIM pe3yibTaTaM OCBOCHHS (penepabHOM
00pa3oBaTeNbHON MPOrpaMMbl CPETHEro OOIIero 0O0pa3oBaHUs W3YYEHHE IMpenMeTa «XHUMH»
OPUEHTHPOBAHO TAK)KE HA PEIlIeHUE 3a7a4 BOCIUTAHUS U COIIMAILHOTO Pa3BUTHS 00yYarOINXCs,
Ha (opMHpoBaHME y HHUX OOIIE€ MHTEUIEKTYaJIbHbIX YMEHUH, YMEHMH paluOHaIN3alUu
y4e0HOro TpyAa 1 0000IIEHHBIX CIIOCOOOB JAEATSILHOCTH, MEIONTUX MEXTHUCIUTLTMHAPHBIN, HAT
MIpeIMETHBIN XapakTep.

CocraBnsrolmiuMu  peaMeTa «XuMUs» Ha ypOBHE YINIYONEHHOTO HU3YYEHHUS SIBISIFOTCS
yriayOonénnsle Kypcel — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OTpe/ieNIeHUN TMOJIXO0J0B K OTOOPY M CTPYKTYPHOH OpraHu3aluy COJAEp)KaHUsS 3TUX KYpPCOB B
IporpaMMe Mo XMMHH 3a OCHOBY NpUHATHI nojoxeHuss ®I'OC COO o paznuuusx 6a30BOro u
yIIIyONnEHHOTO YPOBHEH M3ydeHHs MpeaMeTa.

OcHoBy cozep:xxaHusi KypcoB «OpraHundeckas Xxumus» M «OOmas W HeopraHudeckas
XUMUSD» COCTABIIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs MpeaMeTa. DTa CUCTeMa 3HAHUU MOJy4aeT OINpeAelEéHHOE TEOPETUYECKOe
JIOTIOJTHEHHE,  TO3BOJISIONIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OosbIIMH  00BEM
¢akTonoruueckoro Matepuana. Tak, Ha yriyOJI€HHOM ypOBHE M3ydeHHs Ipeamera obecredeHa
BO3MOXXHOCTh 3HAYUTEJIbHOTO YBEJIWYEHMs] O0bEMA 3HAHMM O XUMHUYECKMX DJJIEMEHTax |
CBOMCTBAaX MX COEJIMHEHUN HAa OCHOBE PACHIMPEHUsS U YIIIyOJeHUs NMPEICTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAaHUS PEAKLMI, pacCMaTpPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKOW KMUHETUKU U TEPMOAMHAMUKH. M3ydeHne nepuoandeckoro 3akoHa u
[leprognueckoil cHUCTEMBl XHMHUYECKHX JJIEMEHTOB Oa3HpyeTcs Ha COBPEMEHHBIX KBAaHTOB
MEXaHUYECKUX MPEACTABIECHUSAX O CTPOEHUHU aToMa. XUMHUUYECKasl CBS3b OOBSCHIETCS C TOUKH
3pEHHsI PHEPreTUYECKHX W3MEHEHWH MpH e¢ 0Opa3oBaHWU W PAa3pyLICHUH, & TAKXKE C TOUKH
3peHHsI MEXaHU3MOB e¢ 00pa3oBaHus. M3yueHne TUIIOB peakuid JomoyHsAeTcsS (OPMUPOBaHUEM
MIpPe/ICTaBICHU 00 AJIEKTPOXMMHUYECKUX IMpoleccax U 3JEKTPOJIM3€ pPacIiulaBOB U PACTBOPOB
BellecTB. B Kypce opraHuMueckodl XUMHH HpPU PACCMOTPEHUH PEAKIIMOHHON CHOCOOHOCTH
COeMHEHUH ynenseTcss oco0oe BHUMaHUE BOIpocaM 00 3JEKTPOHHBIX 3((deKTax, 0 B3aMMHOM
BIIUSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIuil.



Ocoboe 3HayeHHe UMEEeT TO, YTO Ha COJEp)KaHHE KYypCOB XUMHH YIIIyOJEHHOTO YpOBHSA
M3yUEHHs U1 KJIacCOB OMpeAeia€HHOro mnpo¢wmis (TIaBHBIM 00pa3oM Ha HMX CTPYKTYpy H
XapakTep JOMOJIHEHUH K 00IIel cucTeMe MpeMeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEKHBIC
npenMersl. Tak, Hampumep, B COJAEp)KaHUU IMpeaAMeTa JUisl KJIacCOB XHMMHUKO-(U3HUECKOTO
npoduias 00JbIIOEe 3HaYEHHUE OYyAYT UMETh JJIEMEHTBhI YU4EOHOr0 MaTepHaia Mo OOIIeH XUMUH.
[Ipu w3ydeHum mnpeaMera B JAHHOM CIydae akKIEHT OyAeT caelaH Ha OOUIHOCTh METOJIOB
MO3HAHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUHU U B (PU3UKE: aTOMHO-MOJICKYJISIPHAS TEOPHUS
(MonexynsipHast Teopuss B (HU3MKE), 3aKOHbI COXpPAHEHUS MacChl U DHEPIHM, 3aKOHBI
TEPMOJUHAMUKH, SJIEKTPOJIN3a, IPEACTABICHUS O CTPOSCHUH BEILIECTB U JIPYTOE.

B 10 ke Bpems B coliep:kaHUU MpeAMETa JIIsl KJIIACCOB XMMHUKO-OMOJIOTHYECKOro mpodus
0oJbIIMK yHeTbHBIA Bec Oy/eT UMETh OpraHuyeckas XuMmus. B aToM ciydae mpenocraBisieTcs
BO3MOKHOCTB JJIs1 O0siee 00CTOATEIBHOTO PACCMOTPEHUSI XUMUYECKON OpraHU3alMy KICTKH KakK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAAT, K MpPUMEpY, TaKue CTPYKTYpHBIE
KOMITOHEHTBI, KaK JHUMHJbI, OCTKU, YIJIeBOJAbI, HYKIEUHOBbIE KHUCIOTHI U Apyrue. [Ipu stom
3HaHHUA O COCTaBe M CBOMCTBAaX MPEACTABUTENECH OCHOBHBIX KIJIACCOB OPraHUYECKUX BEIIECTB
CILy>KaT OCHOBOM JIIsl U3yUYEHUS! CYIIIHOCTH MPOLIECCOB (POTOCUHTESA, IbIXaHUS, IUILEBAPEHMUSL.

B nnane ¢opmupoBaHusS OCHOB HAy4yHOTO MHPOBO33PEHMS, OCBOCHHUS OOILIECHAYYHBIX
METOJIOB IIO3HAHMSI U OIIbITA IPAKTUYECKOI0 MPUMEHEHHNS HayUYHbIX 3HAHUN U3yYEHHE NIPEIMETa
«XuMusg» Ha YrayOnEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBI3AX C Yy4eOHBIMU
MpeIMeTaMu, BXOAIMMH B COCTaB MPeIMETHBIX obnacteit «EcTecTBEeHHO-HAYyYHBIE IPEIMETHI»,
«Marematika 1 HHPOpMaTUKa» U «PycCKUH S3bIK U JINTEpATypay.

[Tpu m3ydeHnn ydeOHOTO mpenMeTa «XHWMHs» Ha YIIIyOJNEHHOM YpPOBHE TaKKe, Kak Ha
YpPOBHE OCHOBHOTO U CpeaHero ooémero oOpa3oBanus (Ha 0a30BOM YpOBHE), 3amadeit
MEPBOCTEIICHHON 3HAYUMOCTH SIBJSIETCS ()OPMHPOBAHHWE OCHOB HAYKHM XUMHH Kak OOJIaCTH
COBPEMEHHOI0 E€CTECTBO3HAHMSI, IPAKTHUUECKON JESATEIbHOCTH YEJOBEKa U OJHOro U3
KOMITOHEHTOB MHPOBOM KyJIbTyphl. Perienue 3Toil 3aiaun Ha yriayOJICeHHOM YPOBHE M3yuUeHUs
IIpeMeTa MPEeAroaraeT peaan3alnio TaKuX 1eleH, Kak:

e (QopmupoBaHuE MPEJCTABICHUNA: O MaTepPUAILHOM €IMHCTBE MHpPA, 3aKOHOMEPHOCTAX

Y TIO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAYK U
e¢ BeAyllell poiau B 00ecreyeHNH yCTOMUMBOIO pa3BUTHS YEIOBEYECTBA: B PEIICHUU
npoOJeM 3KOJIOTUYECKOH, SHEpreTHYecKod M MuIieBoil 0e30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JaHMM HOBBIX MAaTEpPHUAJIOB, HOBBIX MCTOYHMKOB DJHEPIHH, B
obecrieyeHnn paloHaIbHOIO MIPUPOIONOIb30BaHUS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U 00ILeN KyIbTYphl YEJIOBEKA, a TAK)KE IKOJIOTMUECKH 000CHOBAaHHOTO
OTHOLIEHHS K CBOEMY 3[I0POBBIO U IPUPOJIHON CpenE;

® OCBOCHHME CHCTEMBl 3HAHMM, JIeXKAIUX B OCHOBE XUMHMYECKOH COCTABIIAIOILEH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (YHIAMEHTAJIbHBIX IOHSTUH, 3aKOHOB U
TEOpUN XHWMHH, COBPEMEHHBIX IPEACTABIECHUN O CTPOCHMM BEIECTBA HA Pa3HBIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJISIPHOM, 0
TEPMOJMHAMHYECKUX W KHHETHMYECKHUX 3aKOHOMEPHOCTSIX MPOTEKAHUS XHUMHUYECKHUX
peakiuii, 0 XMMUYEeCKOM PaBHOBECHHU, PACTBOPAX M AMCIIEPCHBIX CUCTEMax, 00 o0Imux
HAy4YHBIX IPUHLUIIAX XUMUYECKOTIO ITPOU3BOJICTBA;

e (QopmupoBaHue y O0OyyarOUMXCS OCO3HAHHOTO IIOHMMaHUS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XMMMYECKMX 3HAHUH 11 OOBSICHEHUS KIIOYEBBIX HUAECH M Mpodiem
COBPEMEHHOM XHMHUH, AJi1 OOBACHEHUS U MPOTHO3HPOBAHUS SBJICHHUM, HMEIOLIUX
€CTECTBEHHO-HAYYHYIO MPUPOJLY; TPAMOTHOTO pelIeHHs MpoOIeM, CBI3aHHBIX C



XUMHUEH, IPOTHO3UPOBAHMS, AaHaIM3a M OLEHKUM C MO3ULUN 3KOJOTMYECKOU
0€30I1aCHOCTH TOCJIEACTBUNA OBITOBOM M MPOM3BOJICTBECHHOH AEATEIHHOCTH YElIOBEKa,
CBSI3aHHOW C XWUMHYECKHM IPOU3BOACTBOM, HCIIOJIB30BAaHHEM M TEpepabOTKOM
BELICCTB;

yriiyOjieHue NpPEeACTaBICHUH O HayyHbIX METOAAX I103HaHMSA, HEOOXOIAMMBIX s
npUOOpEeTEeHNs] YMEHUH OpUEHTUPOBATHCS B MUPE BEILIECTB U OOBACHEHUSI XUMHUUYECKUX
ABJICHUM, MMEIOIUX MECTO B IMPUPOJE, B MPAKTUYECKOM JEATEIBHOCTH U
IIOBCEJHEBHOM KU3HH.

B mnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHUTATENBHBIX UM pa3BUBAIOMIMX (YHKIUI
LEJIOCTHOM CHUCTEMBI CpeIHEro o0IIero oOpa3oBaHUs NMPU WM3YUYEHUU MpeaMeTa «XUMHUs» Ha
yrIIyOJIEeHHOM YPOBHE O0COOYIO aKTyalbHOCTh MPHOOPETAIOT TAKUE LIEIN U 33]a9H, KaK:

BOCIIMTAaHUE YOEXKICHHOCTH B II03HABAEMOCTH SBJICHUM MPUPOJBI, YBAXKEHHUS K
npoIeccy TBOPYECTBA B OOJIACTH TEOPETHUYECKUX M IMPHUKIAIHBIX HCCIEIOBAaHUI B
XUMHH, (HOPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU;

pa3BUTHE MOTHBALIUK K OOYYEHHIO U MO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOEHHUS 00II[EUETIOBEUECKUX [IEHHOCTEH;

pa3BUTHE  I[IO3HABATEJIbHBIX  HHTEPECOB, HMHTEJUIEKTYaIbHBIX M  TBOPYECKUX
crocobHocTell 00yvaromuxcsi, GOPMUPOBAHUE Yy HUX CO3HATEIHHOIO OTHOIICHUS K
caMoO0Opa30BaHUIO M HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEITHOU
npohecCuOHANBHOM U OOILECTBEHHOW N€ATENbHOCTH, OTBETCTBEHHOIO OTHOLUEHUS K
CBOEMY 37I0POBbIO M MMOTPEOHOCTH B 3I0POBOM 00pa3e KHU3HU;

dbopMUpOBaHHE YMEHHMH M HAaBBIKOB PAa3yMHOTO MPHUPOJIONOIb30BAHUS, pPa3BUTHE
9KOJIOTHYECKONM  KYJIbTYpbl, MNPHOOpEeTeHHE  OmbiTa  OOIIECTBEHHO-MOJIE3HON
3KOJIOTUYECKOU JI€ATEITbHOCTH.

OO01mee 4YUCIIO YacoB, MPEIyCMOTPEHHBIX I M3Yy4EHUS XUMUU HA YIUIYOJIGHHOM YpPOBHE
cpennero oOmiero obpaszoBanusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 gaca (3 yaca B
Hezento), B 11 kmacce — 102 vaca (3 yaca B Hefiento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHHUYECKASA XUMUA

TeopeTuvyecKkue 0CHOBbI OPraHNYeCKOl XUMMH.

[IpenMeT ¥ 3HaYeHHE OpPraHUYECKOW XHMHM, IMPEICTaBICHHE O MHOr000pa3uu
OpPraHUYECKUX COCTUHEHUIH.

DJEeKTPOHHOE CTPOCHHE aToMa YIriepoAa: OCHOBHOE M BO30YXKICHHOE COCTOSHHSL.
BaneHTHble BO3MOKHOCTH aroma yriepoga. XUMHUYECKasi CBA3b B OPraHUYECKUX COEIUHEHUSX.
Tunsl rubpuan3anuu aTOMHBIX OopOHUTanell yriaepoaa. MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOU
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). TUIBI epeKpbIBaHUS aTOMHBIX OpOuTaliel, 6- U
n-cBsi3u. OnauHapHast, NBOMHAas M TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJIEKYJax
OopraHnyecKkux BemecTB. [loHaTHE 0 CBOOOAHOM paguKaie, HyKIeo(puiIe u dIeKTpouIe.

Teopust crpoeHuss opraHudeckux coequHeHuit A.M. byriepoBa u CcOBpeMEHHbIE
MIPEJICTABJICHUS O CTPYKTYPE MOJIEKYII. 3HAUEHHE TEOPUH CTPOCHUS OPTaHUYECKUX COCAMHEHUIA.
MomnekymsipHble W CTPYKTYpHBIE (Gopmyibl. CTpyKTypHBIE (DOPMYINIBI PAa3IUYHBIX BHJIOB:
pa3BepHyTas, COKpalllcHHas, ckenerHas. W3omepus. Buuel wu3zomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(G(GEKThl B MOJEKYJaX OpraHMYeCKHX COCTUHEHHI
(MHIYKTUBHBIA U ME30MEPHBII 3P PeKThI).

[IpencraBienue o kKiaccupuKauy OpraHuuecKux BemiecTs. [loHsTHE 0 PYHKIMOHATHHON
rpynne. 'omonorus. ['omonoruueckue psaapl. CuctemMaruyeckass HOMEHKJIATypa OpraHM4ecKHX
coenunenuii (IUPAC) u tpuBHaibHble Ha3BaHHS OTIACIBHBIX MIPEICTABUTEIICH.

OcobeHHOCTH WM KJIAacCH(HKAIMA  OpPraHMYecKux  peakiuil.  OKHCIUTEThHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIMH B OPraHUYECKONH XUMUHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYEHHs BEUIECTB U MX MPEBPAIICHUIN: O3HAKOMIICHUE C
oOpa3aMy OpraHMYecKHX BEIIECTB W MaTepualaMHd Ha MX OCHOBE, OMbBITHI MO MPEBPALICHUIO
OpraHMYeCKHWX BELIECTB IpH HarpeBaHuu (IUIaBlieHUWE, OOYIJIMBaHUE U TOpPEHHUE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJI OPIraHUYECKUX BEILECTB.

Yraesoaopoasl.

Anxkanbl. ['omonorndeckuil psifi ajqkaHoB, oOmias Gpopmyia, HOMEHKIATypa U M30MEpHSL.
DNEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKaHOB, SP -TMOPHIM3AINA aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. DU3NUECKHE CBONCTBA ATKAHOB.

XUMHUECKHE CBOMCTBA AJKaHOB: PEAKLUHU 3aMELIeHNs, N30MEpHU3alluu, JIeTUIPUPOBaHUS,
LUMKIW3alWY, THpOJIM3a, KpeKkuHra, ropeHus. llpencraBieHne o MeXaHU3ME peaKIUid
PaAMKaIbHOIO 3aMEIICHHUS.

Haxoxxnenue B npupojie. CriocoObl MosyuyeHust U MpUMEHEHUE aJIKaHOB.

[uxnoankansl. O0mast popmMyna, HOMEHKIATypa U uzoMepus. OCOOEHHOCTH CTPOSHUS U
XUMHUYECKUX CBOMCTB MaiblX (IIMKJIONpPOMNAaH, UUKIOOyTaH) M OOBIYHBIX (IMKJIOTIEHTaH,
LUKJIOTE€KCaH) [UKI0anKaHoB. CriocoObl MONTy4YeHUs U TPUMEHEHHUE [IUKI0ATKaHOB.

Anxensl. ['omonoruueckuil psa ankeHoB, obuias popmysa, HOMEHKIATypa. DIEKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKeHOB, SP>-TMOPUIM3AIMS ATOMHBIX OpOHTaseit
yriepona, 6- u n-cBsi3u. CTpyKTypHasi M reoMeTprdeckas (Iuc-TpaHc-) uzomepus. Ousndeckne
CBOWCTBA aJIKEHOB. XHWMHYECKHE CBOWMCTBA: PEAKIMH NPUCOCAUHEHHUS, 3aMEIICHUS B O-
MIOJIOKEHUE TPH JABOMHON CBSA3M, MOJIMMEpU3aluu U okucieHus. [IpaBwio MapkoBHHKOBA.
KayecTBeHHBIE peakIy Ha JBOWHYIO CBA3b. CIIOCOOBI MOTyYEHUs U IPUMEHEHHE alTKEHOB.



Anxanuensl.  Knaccudukanumst — ankaameHoB — (CONPsDKCHHBIC,  M30JIMPOBAaHHBIE,
Kymyauposanuvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHMS W XUMHYECKHX  CBOMCTB
CONPSDKEHHBIX JHeHOB, 1,2- m 1,4-npucoenunenue. [lonmumepusanus CONpPSHKCHHBIX JAMEHOB.
CriocoObl 1oJTy4yeHHs. U IPUMEHEHUE ATIKAJAUEHOB.

Anxunbl. 'oMonorudeckuii psia alkKUHOB, 00mas (Gopmyia, HOMEHKIATypa U U30MEPHsL.
DJNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl IKHHOB, SP-TMOPHAM3ALUS ATOMHBIX
opOutaneii yrimepona. dusnyeckue CBONCTBA AJIKWHOB. XHMHYECKHE CBOWCTBA: PEAKIIMH
IPUCOECTUHEHUS, TUMEpU3alMY U TPUMEpHU3alMy, OKucieHus. KuciaoTHble CBOMCTBA alKHUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakuuu Ha TPOWHYIO CBs3b. CIOCOOBI
IIOJIy4Y€HUS U IPUMEHEHUE AJIKMHOB.

Apomaruueckue yriaeBo1opo/sl (apeHsl). 'oMonornueckuii ps apeHoB, obmas ¢popmyia,
HOMEHKJIaTypa U M30MepHUs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OeH30I1a.
@dusnuecKkue CBOICTBa apeHOB. XMMHYECKHE CBOWCTBA OCH30J7a M €ro TOMOJIOTOB: PEaKIHH
3aMelIeHus] B OCH30JbHOM KOJIBLIE M YIJIEBOAOPOAHOM paguKaie, peakiud MPHUCOCTUHECHNS,
OKHCJIeHHe romosoros 6ensona. IlpencraBnenue o0 opueHTUPYIOIIEM ACHCTBUU 3aMeCTUTENEH
B OCH30JIbHOM KOJIblLIE Ha IMPUMEpPE AJIKUIbHBIX PAJUKAIOB, KAPOOKCHUIBHON, THAPOKCHIBLHOM,
aMUHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. OCOOEHHOCTHM XUMHYECKHX CBOMCTB CTHpOJA.
[Momumepuzanust  ctuposna.  CrocoObl  TOJMYYEHHsT W NPUMEHEHHE  apOMAaTHYECKHX
YTJIEBOIOPO/IOB.

[Tpuponnsbiii ra3. Ilonyrusie HedTsHble Ta3bl. Hedth 1 e€ nmpoucxoxnenue. KameHHbIi
yroilb W MPOAYKTHl ero mnepepaborku. CrocoObl mepepaboTku He(TH: MeperoHka, KPeKHHT
(TepMUYeCKH, KaTaluTU4YeCKHii), pudopMuHr, nuponus. [Ipoaykrsl nepepaboTku HEPTH, UX
IIPUMEHEHHE B IPOMBIIIIEHHOCTH U B OBITY.

['eHeTnyeckas cBsI3b MEX]y Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPO/IOB.

DNEKTPOHHOE CTPOEHUE TaJOreHNPOM3BOAHBIX YIJIEBOJOPOAOB. Peakuuu 3amenieHus
rajjoreHa Ha THMJPOKCOTPYIIY, HUTPOTPYIIY, LHMAHOTPYyMIly, amMuHorpymmy. JlelicTBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO M  CIUPTOBOTO pacTBopa Iuenoudd. BsaumoneinctBue
JUTaJOreHaIkaHOB C MarHueM M LIMHKOM. [loHsTHE O MeTamsloOpraHuYecKUX COEIUHEHUSIX.
Hcnonb30BaHne TaJlOr€HIIPOU3BOJHBIX YIJIEBOJOPOAOB B OBITY, TEXHHKE M TpU CUHTE3E
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMS BEUIECTB M UX INPEBpAIICHHUN: H3y4EeHHUE
(¢u3NYeCKUX  CBOWMCTB  YIJIEBOJAOPOAOB  (PacTBOPUMOCTH),  KAUECTBEHHBIX  PEaKIIHii
YTJI€BOIOPOOB PA3JIMYHBIX KJIaccoB (oOeciiBeunBaHHe OPOMHOM WM MOJHOM BOJABI, pacTBOpa
NepMaHraHaTa Kajus, B3aUMOJEHCTBHE aleTWIEHa C aMMHA4YHbIM pacTBOPOM OKCHAA
cepedpa(l)), kauecTBeHHOE OOHapy>KeHHME yriiepoJa M BOAOPOAAa B OPraHMYECKHUX BEIECTBAX,
MOJTyYeHHE THIIEHA ¥ U3y4eHHE ero CBOMCTB, 03HaKOMIIeHHE ¢ KojuleKuusaMu «Hedtb» u
«Yromp», ¢ oOpa3uamu IIacTMacc, KaydykoB M PE3UHBI, MOJEIMPOBAHUE MOJIEKYI
YIJI€BOJIOPOIOB U TaJOr€HIPOU3BOAHBIX YIIIEBOJLOPOIOB.

Kucaopoacoaep:xamme oprannieckue coeJuHeHH.

[IpenenbHble oaHOATOMHBIE cHUpThl. CTpoeHue MoisieKyd (Ha NpuMepe MeTaHoda M
sTanona). ['omonoruueckuit psaj, odmas Gpopmya, H30MepHsi, HOMEHKJIATypa U KiIacCU(pUKALHSL.
@u3nyecKkue CBOICTBA NPEIENIbHBIX OJHOATOMHBIX CHUPTOB. BoOoponaHbBIE CBS3M MEXIY
MOJIEKYJIaMH  CHOUPTOB. XHMHUYECKHE CBOMCTBAa: peakUuu 3aMeIlleHus, Jeruaparaiuu,
OKHCJICHHS, B3aUMO/ICHICTBIE C OPraHUYECKUMU U HEOpraHMYeCKUMHU KucioTamu. KauecTBeHHas
peakius Ha OJHOATOMHBbIE CIUPTHI. JleficTBHE ATaHONA M METaHOJa HAa OpPraHU3M YeJIOBEKa.
CriocoOblI 1osyyeHHs U IPUMEHEHUE OJHOATOMHBIX CITUPTOB.



[TpocTeie »upsl, HOMEHKIATypa u u3oMepus. OcobeHHOCTH (PU3MUECKUX ¥ XUMUYECKHIX
CBOMCTB.

MHOroaroMHble CHHUPTHI — 3TUJICHIVIMKOJIb W TIAuUEpuH. DU3NMYECKHE M XUMHUYECKUE
CBOMCTBA: pEaKkLUMM 3aMEUICHUs, B3aHUMOJECHWCTBUE C OPraHMYECKUMU U HEOPraHUYECKUMHU
KHCJIOTaMH, KQ4eCTBEHHAsl peaklusi Ha MHOroaroMHble cnupThl. lIpencraBienue o mexaHuzme
peakiuii HyKieopuIbHOro 3amerneHus. JleiicTBue Ha opraHu3M denoBeka. CrocoOb! moTydeHust
Y IPUMEHEHNE MHOT'OATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3AUMHOE BIUSHUE TUAPOKCOTPYIIBI M OEH30JIBHOTO si/pa.
®dusnueckue cpoiictBa (peHoma. OCOOEHHOCTH XWMHUYECKHX CBOMCTB (eHosia. KauecTBeHHbIS
peakiuu Ha QeHon. TokcuyHocTh ¢eHona. CrnocoObl TOMyYeHUss W NpUMEHEHue ¢eHoa.
denonpopMalbIeTHAHAS CMOJIA.

KapOonuibHble COENMHEHUS — albJETHAbl U KETOHBL. ODIEKTPOHHOE CTPOCHUE
KapOOHUJIbHOU Tpymmbl. ['oMonoruueckue psiibl ambIeTUIOB UM KETOHOB, oOmias (opmyra,
n3oMepuss U HOMeHKiIarypa. Dusznueckne CBOWCTBA QJIbJACTHIOB U KETOHOB. XUMHUYECKHUE
CBOMCTBA aNbJETWJ0OB U KETOHOB: peEaKkUUM MnpucoenuHeHus. OKUCICHUE allbJeTUJI0B,
KaueCTBEHHbIC peakIMu Ha anbaerujbl. CrocoObl MONTy4YeHHs] U MPUMEHEHHUE albJIETHIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KHCIOTHL. OCOOEHHOCTH CTPOCHUS MOJIEKYI
KapOOHOBBIX KHUCIOT. M3omepuss u HoMmeHKkiaTypa. DPU3MUECKHUE CBOMCTBA OJIHOOCHOBHBIX
npeleiabHbIX KapOOHOBBIX KHUCIOT. BOIOpOAHBIE CBSI3W MEXIYy MOJIEKYJIaMH KapOOHOBBIX
KHCIIOT. XHMMUYECKUE CBOICTBA: KUCIOTHBIE CBOWCTBA, PEAKIHUs ATepuUUKAIMU, PEAKIUU C
ydacTHeM YTIJIEBOAOPOIHOTO panukana. OCOOCHHOCTH CBOMCTB MypaBbHMHON KUCIIOTHL. [loHsATHE
O TIPOM3BOJHBIX KapOOHOBBIX KHCIIOT — CIIOKHBIX ddupax. MHOroobpasue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMpeneIbHbIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, IUKApOOHOBBIX
KHCIIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. [IpeAcTaBUTeny BBICHIMX KAapOOHOBBIX KHUCIOT:
CTeapuHOBas, MATbMUTHUHOBAS, OJCHHOBAS, JUHONEBAS, JUHONEHO8ds KUCIOThL. CrocoObl
MOJTyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCTIOT.

Cnoxnsie 2¢upsl. 'omonornueckuit psia, odmas dopmysa, U30MepUs U HOMEHKIIATYpA.
®u3znuecKrue 1 XMMUYECKUE CBOMCTBA: TUAPOJIU3 B KUCJION U MIEIOYHON Cpejie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XUMHUYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCIOH U
ienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIINX OCTATKH HETIPEAETbHBIX )KUPHBIX
KUCH0T. JKupsl B IpUpo/Ie.

Mpina KaK cOJM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE IeHCTBUE.

OO6mass xapakTtepuctuka yrineBoaoB. Kiaccupukanms yrieBogoB (MOHO-, IU- U
nonucaxapuzbl). MoHocaxapubpl: TIIOKO3a, (DPYKTO3a, ranakrosa, pubosza, Ae30Kcupudo3a.
®usnyeckue CBOWCTBA W HaxoxzaeHue B npupone. PortocuHTe3. XHMHYECKHE CBOWCTBA
[JIFOKO3BI: PEaKIMU C y4YacTHEM CHOUPTOBBIX U albJIETHAHOW TPYII, CHOUPTOBOE U
MOJIOYHOKHCJI0e OposkeHue. [IpuMeHeHHe TJI0KO3bl, €€ 3HAaYeHHE B IKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapunpl: caxapo3a, MalbTO3a U JlakTo3a. BoccranaBnmBaromue U
HEBOCCTAaHaBIMBAalOLMEe aucaxapuabl. ['maponmus aucaxapunoB. Haxoxnenue B mpupone u
npumenenue. [lonucaxapuapl: Kpaxmaji, TJIUKOT€H M Ieiuirono3a. CTpoeHHe MaKpOMOJIEKYI
KpaxMmaja, TJIMKOTeHa M ueunono3sl. dusmdeckue CcBOMCTBA Kpaxmajda U ILEJUTIOJIO3bI.
XUMHUYECKHE CBOMCTBA Kpaxmalia: THAPOJIM3, KaueCTBEHHAsl PEaKIus C HOJOM. XHUMHUUYECKHE
CBOMCTBA 1EJUTIOJIO3bI: THAPOIIN3, MOTyUeHHE dPUPOB 11euTH0103bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIH MICTK).



OKCIEepUMEHTaIbHbIE METO/bl M3YYEHMsI BEIIECTB W MX NPEBPAILCHUN: PaCTBOPUMOCTH
pa3IMYHBIX CHOUPTOB B BOJE, B3aUMOJCIHCTBUE 3TaHOJA C HATPUEM, OKHUCJIEHHE HTHIOBOIO
CoUpTa B ajbJETU] Ha pACKaJICHHOM MEIHOM IIPOBOJIOKE, OKHCIEHUE STUJIOBOIO CIHpTa
JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BAHHUE BUIEOMATEPHUAIOB), KAUYECTBEHHbBIE pEaKlUy Ha
anpaerusl (¢ ruapokcuaom nuammuHcepeopa(l) u ruapokcuaom menu(Il)), peakius riounepuHa
¢ rugpokcuiom meau(ll), xummuueckrue cBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTHI, B3aUMOJAEUCTBHE
pactBopa rioko3bl ¢ ruapokcuom Menu(ll), B3aumopeiicTBue kpaxmana C HMOJOM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 337a4 Mo TeMaM «CrupThl U penonsy, «KapOboHoBbie KUCIOTHI. CIOXKHBIE
3upbI».

A3oTcoepikaniue opraHnyecKre coelMHeHusl.

AMUHBI — OpraHM4eckue NpOHM3BOIHBIE amMmuaka. Kiaccupukanuss aMHUHOB:
anudaruyeckue U apoMaTUyecKue; MepBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTpOEHUE MOJIEKYI,
obmrast ¢popmyna, U30Mepusi, HOMCHKJIATYpa U (PU3UYECKHE CBOWCTBA. XHWMHUYECKOE CBOMCTBA
ann(paTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJKWIMPOBAHUE, B3aUMOCHCTBUE NEPBUYHBIX
aAMUHOB C a30TUCTOM KucnoToi. Cou anKuiiaMMOHUS.

AHUIMH — IpeICTaBUTENIb aMMHOB apoMaTuyeckoro psaa. CtpoeHue aHwinHa. BzaumHuoe
BIIUSIHUE TPYII aTOMOB B MoJiekyje aHuiInHa. OCOOEHHOCTH XMMHUYECKHX CBOICTB aHMIIMHA.
KauectBennsle peakuuu Ha aHuiauH. CrocoObl MONy4YeHUS W MPHUMEHEHHE alu(aTuyecKux
amuHoB. [losyueHne aHwIMHA U3 HUTPOOEH30J1a.

Amunokucinotel. Homenknarypa u  uzomepusa. OtnaenbHble NPEACTaBUTENH  O-
aMUHOKHCIIOT: TJIMLKH, anaHuH. Du3nueckue CBOMCTBA aMUHOKUCIOT. XUMHUYECKHUE CBOWMCTBA
AMUHOKHCIIOT Kak aM(OTEepHBIX OPraHMYECKUX COCAUHEHHM, peaklus IOJTHKOHJICHCAIINH,
oOpa3oBaHMe MENTUAHON CBsi3U. buomorndeckoe 3HaueHne aMHUHOKUCIOT. CHHTE3 M THIPOIIN3
MENTH/I0B.

benku kak npupoaHsie mnonumepsl. [lepBuyHasi, BTOpHYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OEJIKOB: THAPOJIN3, JIEHATYypallus, KaueCTBEHHbIC pEaklUd Ha
OemnKu.

OKCHepUMEHTAJIbHBIE METOJbl M3Y4YEHMsI BEIIECTB W HX NPEBpAIICHUN: pacTBOPEHHE
OenKoB B BOJIE, ACHATypallus O€lIKOB IPHU HArpeBaHWM, LIBETHHIE peaKIMM Ha O€JIKH, pelleHue
SKCIEPUMEHTANIBHBIX 33Ja4 MO0 TeMaM «A30TcoJepiKalllie OPraHUYEeCKUE COCIUHEHUS» U
«Pacro3HaBaHye OpraHuYeCKUX COETNHEHUIN.

BbicokomoieKkyaIsipHbIe COeIUHEHHUS.

OCHOBHBIE TOHSATHS XMMHUHU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHIl: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPU3aLUU, CPEeNHAsd MoJeKylsapHas Mmacca. OCHOBHBIE
METO/bl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — MOJIUMEPHU3aLIUs U TOJIMKOHICHCALIMS.

[TonumepHslie Marepuasbl. [1nacTmaccel (monuATUIIEH, MOJIMIPOIUJIEH,
MOJIMBUHUJIXJIOPHU/I, MOJIMCTUPOII, MOJIMMETHIIMETAKPUIIAT, MONUKapOOHATHI,
nonudTHIIeHTepedTanaT). Y Tuim3anus u nepepaboTka MIacTUKa.

DOnacToMepbl: HaTypaibHBIA  KaydyK, CHHTETHYECKHE KaydyKd (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, U30IPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHbIe (XJIOIMOK, IIEPCTh, IIENK), HCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpoH U JIaBCcaH).

[Tonmumepsl  crenuanbHOrOo  Ha3HaueHUs (TedUioH, KeBJap,  AJIEKTPONPOBOJSAIINE
MOJINMEPBI, OMopa3iiaraeMble MOJTUMEPHI).



DKCTepUMEHTAIbHBIE METOJIbI M3YYCHHS BEIIECTB W MX MPEBPAIICHUI: 03HAKOMIICHHUE C
oOpa3laMu TMPUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAay4yKOB, peIICHHE
IKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Pacro3naBaHue TIaCTMACC U BOJIOKOH Y.

Pacuernble 3anaumn.

Haxoxnenue MoiexyasipHoid popMysibl OPraHu4ecKoro COeTUHEHHS M0 MAaCCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKICHHE MOJEKYJISIPHOW (HOPMYIIBI OPraHMYECKOTro
coequHEHUsT Mo Macce (00bEMy) MPOIYKTOB CropaHus, MO KOJMYECTBY BelIeCTBa (Macce,
00BEMY) IPOAYKTOB PEaKLUU W/WIH UCXOJIHBIX BELIECTB, YCTAHOBIEHUE CTPYKTYPHOU (OpMYIIBI
OpPraHMYECKOTO BEIICCTBA HA OCHOBE €ro XMMHYECKHX CBOWCTB WJIM CIIOCOOOB MOJIYYCHUS,
oTpeieNiCHUE JIOJIM BBIXO/1a MPOYKTA PEAKIIUU OT TEOPETHUECKH BO3MOKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peannzanust MeXnpeaMETHBIX CBA3EH IPU M3YYEHUU OopraHudeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCSl 4Yepe3 HMCIOJb30BAaHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaK H
MOHATHM, IPUHATHIX B OTJIEIbHBIX MIPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO01mure ecTecTBEHHO-HAayuYHbIE TOHSATHS: SIBICHUE, HAY4YHBIA (aKkT, THIOTE3a, TEOpHUs,
3aKOH, aHaIW3, CUHTE3, Kiaccu(uKauus, HaOIIOJEHHE, MU3MEpEHHE, SKCIEPUMEHT, MOJIEb,
MO/IETTUPOBAHUE.

®usuka: marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOIIEKYJA, SHEPreTUYECKHi
yYpOBEHb, BEIIECTBO, TENIO, 0O0BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEITMUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

Bbuonorus: kierka, opraHu3M, 3KocucTema, omocdepa, MeTaboin3M, HacIeICTBEHHOCTD,
aBTOTPO(HBIH W TETepOTPO(HBIM THIT MUTaHUSA, OpokeHue, (OTOCHHTE3, JbIXaHUE, OCIKH,
YTJIEBOJIbI, KHUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mose3HbIe HCKOMIAeMbIe, TOTUIHBO.

TeXHONOTHSI: TUIIEBBIC MPOTYKTHI, OCHOBBI PAI[MOHATLHOTO MTUTAHMS, MOIOIIUE CPEICTBA,
MaTepHUaJIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sfep. XUMHUYeCKUl 3neMeHT. M3oTonbl. CTpoeHue 31eKTpOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCJIA. ODHEPreTHYECKHE YpPOBHU M IOAYPOBHU. ATOMHBIE
opoutamu. Kinaccupukaims XUMHYECKHX JJIEMEHTOB (s-, P-, d-, f-amementsl). Pacnpenencuue
3JIGKTPOHOB IO ATOMHBIM OPOHUTANSAM. OJEKTPOHHBIE KOH(UIYpallMM aTOMOB 3JEMEHTOB
NIEPBOr0O—4YETBEPTOr0 TMEPUOJOB B OCHOBHOM U BO30YKICHHOM COCTOSTHHM, 3JIEKTPOHHBIE
KOH(UTYpali HOHOB. DIEKTPOOTPULIATEIBHOCTb.

Ilepnonnueckuit 3axkoH u llepuogmueckas cucrtema Xumudeckux osnemeHToB J[.H.
MenpneneeBa. CBsA3b NEpUOAMUYECKOTO 3akoHAa M llepmonnueckoil cUCTEMBl XUMHUYECKHX
JJIEMEHTOB C COBPEMEHHOM TEOpHEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUS CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJIOXKHBIX BEIIECTB MO TpyMIaM Hu
nepuoiaM. 3HaueHue nepuogudeckoro 3akona /.M. Mennaeneesa.

XuMuyeckasi CBsI3b. Buabl XMMUYECKOW CBS3M: KOBaJE€HTHAs, MOHHAs, METajlIndecKas.
MexaHu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3HM: OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN. DHEprus
u nnuHa cBs3u. [lonspHocTh, HaMpaBIEHHOCTh U HACBHIIIAEMOCTh KOBAJIEHTHOU cBsA3U. KpaTHbie
cBA3U. BonoponHas cBsi3b. MeKXMOIEKYISIPHBIE B3aUMO/ICUCTBUS.



BajieHTHOCTP W BaJIGHTHBIE BO3MOXHOCTH aTOMOB. CBSi3b 3JEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOEHUEM (Ha MPUMEpPE COCIMHEHHUI 3JIEMEHTOB BTOPOIO
Mepuoa).

[IpeacraBienne O KOMIUIEKCHBIX coeluHeHusiX. (CocTaB KOMIUIEKCHOTO — HMOHA:
KOMIUIEKCOOOpa3oBaTelb, JIMTAHABl. 3HAUYCHHWE KOMIUICKCHBIX coenuHeHui. [lonstue o
KOOPJAMHAILIMOHHOW XUMUHU.

BemectBa MOJEKYISIPHOTO M HEMOJEKYISPHOTO CTPOEHUSA. THUIbl KPUCTAJUIMYECKHUX
PEUICTOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonaTtue o nucnepcHbix cucremax. ctuHHbie pacTBopbl. [IpencraBinenne 0 KOJUIOMIHBIX
pactBopax. CrocoObl BbIpaX€HHsI KOHIICHTpAIMM pPACTBOPOB: MaccoBas [0Jis BEIECTBAa B
pacTBope, MoOJspHas ~ KOHUEHTpauus. HacelllleHHble W HEHaCBIIIEHHBIE  PACTBOPBHI,
pacTBopuMOCTh. KprucTtaiutoruaparsl.

Knaccudukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX BEUISCTB. |pUBUAIBHBIC HA3BAHUS
OTJIEJIbHBIX NPEACTABUTEICH HEOPraHUYECKHUX BELIECTB.

Knaccudukanus XuMHUECKUX peaklnii B HEOPraHMYEeCKONH U OPraHUYECKON XUMUU. 3aKOH
COXpPAaHEHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS WM IMPEBPALICHUS SHEPTUHM MPU XUMHUYECKHX
peaknusx. TeroBbie 3 ()EKTh XUMHUECKUX peakiuid. TepMOXUMUYECKUE YPABHCHHS.

CKopoCTbh XUMHUYECKOUN PEaKIINK, €€ 3aBUCUMOCTh OT Pa3iNYHbIX (akTopoB. ['oMoreHHbIE
U reTeporeHHble peakunu. Katanus u kataau3aropsl.

OOpatumbie ©  HeoOpaTHMble peakmuh. XWUMUYecKoe paBHoBecwe. KoHcraHTa
XMMHYECKOTO paBHOBeCHS. DaKTOpbI, BIHSIOIIME HA IOJOKEHUE XMMHYECKOIO PaBHOBECHS:
TEeMIIepaTypa, 1aBJICHHE M KOHLIEHTPALMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipunuun Jle
[Tarense.

OnekTponauTnueckas auccounanus. CunpHble U cialble  37eKTpoiauThl. (CTeneHb
nucconuanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEWTpasbHas, LieJouHas. BoaopoaHslii
nokasarens (pH) pactBopa. ['uaponus coneit. Peakiun nonHoro oomeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CrerneHb okucieHus. OKHCIUTENs U

BOCCTaHOBUTENb. [Iporiecchl OKMCIEHNS U BOCCTAHOBJICHUSA. BaxkHelIlIne OKUCTUTENN U
BOCCTaHOBUTENHU. MeTOJ] 3NIEeKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILIABOB BEIIECTB.
DKCIEpUMEHTAIbHBIE METO/IbI U3YUEHHUS BEIIECTB M UX MPEBPALICHUN: Pa3lI0KEHHE
MEPOKCHIAa BOJOPOJia B MPHUCYTCTBUH KaTaJIM3aTOpa, MOJETH KPUCTAJUIMUYECKUX PEIICTOK,
MPOBEACHUE pEaKIuii HMOHHOTO OOMEHa, OIpEeNeIeHHEe Cpeabl PacTBOPOB C IOMOIIBIO
WHAUKATOPOB, U3yYCHHE BIMSHUS Pa3INYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKON pEaKINH U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHS.

Heopranuveckasi Xumus.

ITonoxenne HemeramwioB B Ilepmoandeckoil cucremMe XUMHYECKMX dnemeHToB J[.M.
MenzeneeBa U OCOOCHHOCTH CTpO€HHS UX aromMoB. Du3nueckue CBOWCTBA HEMETAIIOB.
AnoTponus HeMeTaIoB (Ha MpUMepe KUCIOpoaa, cepbl, pochopa u yriepona).

Bonopon. Ilomydenne, guznueckre M XMMHUYECKHE CBOWMCTBA: PEAKIIMU C METaUIAMH H
HEMETaJUIaMH, BOCCTAaHOBUTEbHBIE CBOMCTBA. ['uapuabl. TOMIMBHBIE JIEMEHTHI.

['anorensl. Haxoxaenune B mpupoje, CocoObl MONydeHUs, (pU3NUecKrue U XUMUYECKUE
cBorcTBa. ['amoreHoBonOpoabl. BaxkHeNme KUCIOPOACOAEPIKALIME COCAUHEHHUS] TAIOIEHOB.
JlaGopaTopHbIe ¥ MPOMBINIJIEHHBIE CIIOCOOBI TIOMYUYEHUsI TAJIOTEHOB. [IprUMeHEeHNE TaIOTeHOB U
UX COCJTMHECHUH.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIILIICHHBIE CHOCOOBI TONYyYEHUS KHUCIOPOJA.
dusznueckue M XUMHUYECKHE CBOMCTBa M NPUMEHEHUE Kuciaopoaa M o030Ha. Okcuasl u
MIEPOKCHU/IBI.

Cepa. HaxoxneHume B Tpupojie, CHOCOOBI TOMy4YeHHS, (PUINYCCKUE U XUMHUYCCKUE
coiictBa. CepoBomopon, cynbduasl. Oxcun cepbi(1V), okcun cepbi(VI). CepHucras u cepHas
KUCJIOTBI U uUX coiad. OCOOCHHOCTH CBOKMCTB CEepHOM KHCIOTHL. IIpuMeHeHune ceppl M e¢
COCTMHEHUH.

Azor. HaxoxnaeHnwe B Tpupoae, CIOCOOBI MOIMYYEHHUs, (PU3UUECKUE M XHUMHYECKHE
cBoiicTBa. AMMHMaK, HUTpUIbl. OKCHUIBI a30Ta. A30THUCTass M a30THAs KUCJIOTHI U HUX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KUCHOTHL. [IprMeHeHue a3ora M ero coequHEHHH. A30THbBIE
ya0OpeHus.

®ochop. Haxoxxnenue B mpupone, cnocoObl MoiyueHus, (PU3HMUecKHe U XUMHUYECKHE
croiictBa. @ochuner u dochun. Oxcunbl (ocdopa, ¢ochopras kuciora U €€ COJH.
[Ipumenenue pochopa u ero coequnenuii. ocopHbie y1oOpeHus.

VYrnepon, HaxoxIeHue B Tmpuponae. AsuoTponHble Moaudukaruu. Duznueckue u
XUMUYECKUE CBOMCTBAa MPOCTHIX BEIIECTB, 00pazoBaHHBIX yriepoaoM. Okcua yriaepoaa(ll),
okcun yriepoaa(lV), yroinbHas Kuciaora U €€ COJM. AKTUBUPOBAHHBIM Yrojb, aacopOms.
Oymnepensl, rpadeH, yriaepoaHble HaHOTPYOku. [IpumMeHeHHEe TPOCTBHIX  BELIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSTUHEHHIA.

Kpemuuii. Haxoxnenue B npupoje, crnocoObl MOdydeHHs, (PU3HUECKUEe M XMUMHUYECKHE
cBoiictBa. Okcuna kpemausi(IV), kpeMHHreBasi KMCIIOTa, CUIMKATHL. [I[puMeHeHNEe KpEMHUS U €ro
coequHeHmil. CTeKI0, ero MojyueHue, BUAbI CTEKIIA.

[Tonoxxenue metansos B [lepuoanyeckoil cucreMe XUMHUYECKUX 3NIeMeHTOB. OcoOeHHOCTH
CTPOCHUS JEKTPOHHBIX 000JI04YeK aTOMOB MeTa/uioB. O0mue pusnueckue CBOWCTBA METAIIIOB.
[Ipumenenue meTayioB B ObITY U TexHHKE. CIUIaBbl METAJUIOB.

DNEKTPOXUMHUYCCKHA P HampspDkeHud MeTtawioB. OOmue crmocoObl  TOTydYeHUs
METaJUIOB: THIPOMETAILTYPTHs, TUPOMETAIUTYPIHs, dJeKkTpomeTautyprus. [lonarue o koppo3un
MeTaiioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapaktepuctuka metamioB |A-rpynmner [leprogudeckoil CUCTEMBI XMMHUYECKUX
aneMmeHTOB. HaTpuii u xanuii: monydenue, Gpuandeckre U XMMHUECKUE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX COCTUHEHUHN.

O6mas xapaxkrtepuctuka MetamnoB I[IA-rpynnsl [lepuoaudeckoil cucTeMbl XHUMHUYECKUX
JJIEeMEHTOB. MarHuii W KalblUi: TMoJydeHue, (U3NUeCKhue W XUMHUYECKHE CBOICTBa,
MPUMEHEHHE TIPOCTHIX BEIIECTB M UX coequHEeHMA. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMUHUN: TIONy4YeHue, (PU3UYECKHe U XUMHYECKHE CBOWCTBA, MPUMEHEHUE MPOCTOTO
BEIIECTBA M €ro coeAuHeHuH. AMQoTepHbIE CBONCTBA OKCHJIa U THUIPOKCHIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OO6mass xapaktepuctuka MeTayuioB NoOounbix noxarpymn (b-rpymm) Ilepuonnueckoit
CHUCTEMBI XUMHYECKHUX JIEMEHTOB.

DuU3NYeCcKue U XUMMUYECKUE CBOMCTBA XpOMa U €ro coearuHeHu. OKCUIIBI U THAPOKCUIIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomatbl u JUXpOMATHI, UX OKUCIUTEIHHBIE CBOWCTBA.
[Tonyyenue u npuMeHeHNE Xpoma.

@u3nyeckue M XUMHYECKHE CBOWCTBA MapraHila U €ro coeauHeHui. Baxneimme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapraama(VII). [lepmanranar kamus,
€ro OKUCIUTENbHbIE CBOMCTBA.



®du3nuecKkue 1 XMMUYECKHUE CBOMCTBA jKelle3a U ero coequHeHnud. OKCUIbl, THAPOKCUIBI U
conu xene3a(ll) u xeneza(Ill). [Tonyuenne u nmpumMeHeHUE Kene3a 1 ero CIUIaBOB.

du3nuecKue 1 XMMUYECKHE CBOMCTBA MeIu U e¢ coeanHeHui. [lonyyenue u npumeHeHue
MEIU U €€ COSTUHEHUN.

[{uuk: nomyyeHue, Gpu3MYECKUe U XUMUYECKHE CBOMCTBA. AM(DOTEpHbIE CBOICTBA OKCUAA
U TUIPOKCHU/IA LIMHKA, TUIPOKCOKOMITIIEKCHI MHKA. [ [pMeHeHne IMHKa U €ro COeIMHEHUH.

OKCHEpUMEHTAJIBHBIE METOAbl M3Y4YEHHs BEIIECTB W UX [PEBpAlllCHUN: H3ydEHHE
o0pa3loB HEMETAJIOB, TOpeHue cepul, Qocdopa, xeneza, MarHus B KUCIOPOJE, U3YUYEHUE
KoJulekunu «MeTamibl M CIUIaBbl», B3aMMOJEWCTBHE IIEJIIOYHBIX W IIEIO0YHO3EMEIbHBIX
METAJIJIOB C BOAON (BO3MOYKHO HCIIOJIb30BAHUE BUEOMATEPHUATIOB), B3aUMOJECHCTBUE LIMHKA U
JKeJle3a C pacTBOPAaMU KHUCIIOT U I1IE€JI04Yel, KAUeCTBEHHbBIE PEAKIIMM HA HEOPTaHUYECKUE aHUOHBI,
KaTHUOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJECUCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHCJIOT M ILIEJIOYEH, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4y 1o TeMaM «['anoreHsi»,
«Cepa u e¢ coeqMHEHU», «A30T U Gochop 1 UX COeAMHEHUS», «MeTaTbl TTIaBHBIX MOATPYIII,
«MeTtamisl TOOOYHBIX TOATPYIII.

XuMHA U 5KM3Hb.

Ponb xumun B obecrnieueHUM yCTOWYMBOrO pa3BUTHsS yesloBedecTBa. [IoHsITHE 0 Hay4YHBIX
METOJIaX IIO3HAHUS M METOJOJOTMM HAy4YHOIro HccienoBaHus. HayuHble NOpUHLUIIBL
OpraHM3aly XUMUYECKOTO MPOU3BOACTBA. [IpoMbIlIIEeHHBIE CLIOCOOBI MOJIYUYEHUs BayKHEHIINX
BelIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHON KHUCIOTHI, MeTaHoMa). [IpoMblineHHbIE
CHOCOOBI MOTYYeHHs] METANIOB M CIUIABOB. XMMHUYECKOE 3arps3HEHHE OKPYXKAroIIel Cpelbl U
ero nocyenctBus. Ponb xumuu B o0ecrieueHny SHEPreTUYECKON O€30MacHOCTH.

Xumus U 300poBbe uyenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia ucnonb30BaHUS
JIEKApCTBEHHBIX IIpenaparoB. Poib XMMHUK B pa3BUTUN MEIULIUHBI.

XYMHS UM OCHOBHBIE KOMIIOHEHTHI, IUILEBbIE 100aBKU. Poib XxuMuu B obecnieueHnn
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapdromepHsle cpeactBa. beitoBas xumus. IIpaBmiia Ge3omacHoOro
UCIOJIb30BAHUS MPENapaToB OBITOBOM XMMUU B MOBCEITHEBHON >KU3HH.

XUMHUS B CTPOUTENIBCTBE: BaKHEHIIINE CTPOUTENIbHbIE MaTepHUalIbl (IEMEHT, OETOH).

XuMHuS B CeNIbCKOM X03s1iicTBe. OpraHn4eckre 1 MUHEpaJbHbIE yI00pEHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHalibl, KPackKH, CTEKJIO, KepamMuka. Martepuasl
JUIs 3eKTpoHUKU. HaHoTeXHOMOTHH.

PacuerHble 3amaun.

Pacuetbl: mMacchl BeliecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce MM 00bEMY OJHOTO M3 YYacTBYIOIIMX B peakIMH BEIIECTB, Macchl (00bEMa, KOIMYEeCTBa
BELIECTBA) MPOJYKTOB PEAaKIUHU, €CIIM OJHO W3 BEIIECTB MMEET INpUMeEcCH, macchl (00beMa,
KOJIMYECTBA BELIECTBA) MPOJAYKTa pEaklMH, €CIM OJHO U3 BELIECTB JaHO B BHUJE PacTBOpa C
ONpENEICHHON MAaccOBOW J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOAM W MOJSPHOU
KOHIIEHTpAllUM BEIIECTBA B PACTBOPE, AOJM BBIXOJA IMPOAYKTa PEAKUUU OT TEOPETHUECKU
BO3MOXKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzamus MeXIpeaMeTHBIX CBA3€H MpH U3ydeHUH OO0IIeld M HEOPraHM4YeCKOW XMMHH B
11 xmacce ocyiecTBisieTcs 4epe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK U NOHSTUMN, IPUHATHIX B OTJENbHBIX NIPEAMETAaX €CTECTBEHHO-HAYYHOTO IHKJIA.



OO0me ecTeCTBEHHO-HAy4YHbIE TMOHATHUS: SIBJICHHE, HAYYHBIM (pakT, rumoresa, TEOpHS,
3aKOH, aHaJIM3, CHHTE3, KIacCU(pUKAIMs, IEePHOIUYHOCTh, HAOIIOJICHHE, H3MEPEHHE,
9KCIICPUMEHT, MOJIETIb, MOJCITHPOBAHHE.

®dusuka: marepusi, MUKPOMHpP, MaKpOMHp, aTOM, JJIEKTPOH, IPOTOH, HEHUTPOH, HOH,
U30TOIIbI, PaIMOAKTUBHOCTb, MOJICKYJIa, SHEPreTUYECKHI YpPOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSHHE BELICCTBA, WJCAIBHBIA TIa3, (HU3UYECKHE BEIMYHHBI, CIHHULBI
U3MEpEHHs, CKOPOCTb, SHEPIHsl, Macca.

Buonorusi: knerka, opraHusM, SKocucTeMa, Ouocdepa, MeTabOIM3M, MaKpo- |
MHUKPOAJIEMEHTBI, OCNIKH, >KUPBI, YIJIECBOJbI, HYKIECHHOBBIE KHUCJIOTHI, (PEPMEHTHI, TOPMOHHI,
KPYTrOBOPOT BEIIECTB U MIOTOK SHEPIHU B IKOCHCTEMAX.

[eorpadusi: MUHEpabl, TOPHBIE HOPOJBI, MOJE3HbIC HCKOIAeMbIC, TOILUIUBO, PECYpPCHI.

TexHOJIOTUS: XUMUYECKasl TPOMBIIIICHHOCTh, METAJUTYPIHsl, CTPOUTEIILHbIC MaTepUallbl,
CEIbCKOXO03SMICTBEHHOE MPOU3BOJICTBO, IIHMIIEBas IPOMBIIUICHHOCTh, (hapMalieBTHYECKAsI
POMBIIUICHHOCTb, IPOM3BOICTBO KOCMETHYECKUX npenaparos, IPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTePHAIIOB, 3JICKTPOHHAS IIPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



IUDTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA [IPOITPAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPE/JHEI'O OBIIET'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIBHOCTHBIM IMOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHUS IpeiMeTa «XUMHUS» Ha YpPOBHE CpelHero oomero oOpa3oBaHHs
BBIJICJICHBI CIICAYIOLINE COCTABIISIONINE: OCO3HAHHE O0YYAIOMIMMHUCS POCCUIICKOM TPpaXJaHCKOM
WJICHTUYHOCTH; TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSTEILHOCTH M CaMOOIPEICIICHHUIO;
HAIMYME MOTUBAIMM K  OOyYeHHMIO; TOTOBHOCTH M  CIIOCOOHOCTH  OOYYaIOUIMXCS
PYKOBOJICTBOBATbCSl TPHHATHIMA B OOLIECTBE IPaBHIAMH W HOPMAaMH IIOBEICHUS; HAINYUC
HPaBOCO3HAHUSI, SKOJOTUYECKOM KYJIbTYpPbI; CIIOCOOHOCTh CTAaBHUTh LEIH M CTPOUTH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHS» OTPaXaloT CPOPMHPOBAHHOCTD
OIBITA [MO3HABATEIBHON U MPAKTHYCCKON ACATEIBHOCTH O0YYAIOIIMXCS B IPOLECCE pealn3alii
00pa3oBaTeNbHOI AeATEIbHOCTH.

JlugHOCTHBIE pe3yabTaThl OCBOEHUS MpeaAMeTa «XUMUS» OTpPakaroT C(POPMHUPOBAHHOCTH
OIbITAa TIO3HABATEILHOW U MPAKTUYECKOW JESITEIbHOCTH 00YYaIOIIMXCsl B MPOIECCe Pean3aliu
00pa30BaTeNIbHOM ACATEIbHOCTH, B TOM YHCIIC B YACTH:

1) rpaKIaHCKOro BOCIUTAHMS:

OCO3HAHMSI 00YJAIOUIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 005S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIKY:;

IPEICTABICHUS O COLMATBHBIX HOPMaxX U MPaBUJIAX MEKIMYHOCTHBIX OTHOILICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JCSTEILHOCTH IIPH CO3/IaHUH YYCOHBIX MPOCKTOB,
peuicHUN y‘Ie6HI)IX M IMO3HABATCJIbHBIX 3a/la4, BHIITOJIHCHNN XUMHUYCCKHUX SKCIICPUMCEHTOB,

CIIOCOOHOCTH MOHMMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI JPYTUX
NIPY aHAJIM3€ Pa3IMYHBIX BUAOB YUeOHOH AEATEILHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMSI:

OCHHOCTHOI'O OTHOIICHHA K HCTOPUYCCKOMY W HAYYHOMY HACJIICIUIO OTE€YECTBEHHOM
XUMHU;

YBXEHUSI K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO IMPHIIOKEHUS
XUMHHU, OCO3HAHUA TOIrO, YTO JAHHBIC HAYKWM €CTb PE3YyJIbTaT AIUTCIIBHBIX Ha6J'HOI[eHI/II71,
KPOIIOTJIMUBLIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TpyJda y‘IéHBIX " IMPAKTUKOB;

MHTEpeca M TI03HABATEIFHBIX MOTHBOB B TOJNYYECHHMH U MOCIEAYIOIIEM aHaJH3e
MH(OPMAIIMHU O TIEPEOBBIX TOCTIKEHUSX COBPEMEHHOH O0TEYeCTBEHHON XUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

HPABCTBEHHOT'O CO3HAHMUsI, STUYECKOTO ITOBEICHNUS;

COCOOHOCTH OIICHUBATh CUTyalluu, CBA3AHHBIC C XHUMHWYCCKUMH SABJICHUAMU, U
NPUHUMATh OCO3HAHHBIC DEIICHUs, OPUEHTHUPYSICh Ha MOpPaIbHO-HPABCTBEHHBIE HOPMBI U
[ICHHOCTH;

TOTOBHOCTH OLICHMBaTh CBO¢ IOBEJCHHWE W IOCTYNKA CBOMX TOBApHIICH C TO3WIHIA
HPaBCTBEHHBIX U MTPABOBBIX HOPM M C YIE€TOM OCO3HAHHMSI TIOCIIE/ICTBHIA TIOCTYIIKOB;

4) popMHUPOBAHUS KYJILTYPHI 3/10POBbSI:

NOHUMAaHMsI LEHHOCTEH 3J0pOBOr0 M 0e30macHOro obOpas3a >XH3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOI'O OTHOILIIECHHUS K CO6CTBGHHOMY (i)I/I?)I/I‘IeCKOMy H IICUXUYCCKOMY 3J0POBBIO,



coOrofeHusI mpaBui 0€30MacHOro 0OpaIIeHUs ¢ BEIIECTBAMH B OBITY, TTOBCETHEBHOM
KU3HU, B TPYJIOBOU JESATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAJILHOTO M KOJUICKTUBHOTO O€30MacHOrO
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 370POBbIO U KU3HU JIIOJICH;

OCO3HAHUS MOCJIECTBUI 1 HENPUSATHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOT OIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUSI:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEeIOBATEIbCKON JESATEIbHOCTH,
OOIIIECTBEHHO TIOJIE3HOM, TBOPUYECKON U IPYTUX BUAAX NCATCIBHOCTH;

YCTAaHOBKH Ha AaKTUBHOE YyYacTHE B PEIICHUM MPAKTUYCCKUX 3a7a4 COLUATbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJbI);

WHTEpeca K MPAKTUYCCKOMY HM3y4eHUIO npodeccuil pa3indHOro pojaa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TIPEIMETHBIX 3HAHHH 110 XUMUH;

YBa)XCHUS K TPYAY, JIIOASIM TpyJa U pe3yabTaTaM TPYIAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HMHAMBHUIYabHOM TpaeKTOpUH 00pa3oBaHUS,
Oynyuieit mpodeccuu U peanu3aui COOCTBEHHBIX KM3HEHHBIX IJIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, MHTEPECOB U MOTpeOHOCTEN 00IIIeCcTBa;

6) 9K0JIOrHY€eCKOro BOCIIUTAHUS

9KOJIOTHYECKH 11eJecO00pa3HOro OTHOIIEHUS K MPUPOAE KaK UCTOYHHUKY CYIIECTBOBAHMUS
JKM3HM Ha 3eMIIe;

MOHMMAHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHON CPEIbl;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTHXKCHUN XUMUU JJISI PEUICHUST BOTIPOCOB
paIMOHAaIBLHOTO MIPUPOAONOIB30BAHUS;

AKTUBHOTO HEMPHUATHS IEHCTBHUI, MPUHOCSIIMX BpE OKPYXKAIoUled MpUpPOAHON cpene,
YMEHHS TIPOTHO3HPOBATh HEOIATONMPHUSATHBIC YKOJIOTHUSCKHUE MOCISACTBHS MPEIITPHUHUMAESMBIX
JENCTBHAN U ITPEAOTBpALIATh UX;

HAIUYUS PA3BUTOTO SKOJIOTHUYECKOTO MBIIUICHUS, HSKOJIOTMYECKON KYyIbTYphl, OIBITa
NEeSTeIbHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBaThCS HMH B
MM03HABATEIPHON, KOMMYHHUKATHBHON U COIMATLHOU MPAKTUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MPOTUBOCTOATH UJICOJIOTHH XeMOo(poouu;

7) IEHHOCTH HAYYHOT0 MO3HAHMUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY VPOBHIO pa3BUTHS HayKu H
00I1I1eCTBEHHON MTPAKTUKH;

MOHMMAaHUA CHeNU(PUKA XUMHUU KakK HayKH, OCO3HAHHUS €€ poilu B (POpMHUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUU 1IETIOCTHOTO MPEACTaBICHUS 00 OKpYKaroIIeM
MHUpE KaK O €AWHCTBE MPHUPOIBI M UYEIOBEKA, B IMO3HAHUHU TMPUPOJTHBIX 3aKOHOMEPHOCTEH M
perieHuu IpodIeM COXpPaHESHUS TPUPOTHOTO PABHOBECHS;

yOeXACHHOCTH B 0OCOOON 3HAYMMOCTH XWMHUHU JUIsl COBPEMEHHOW ITMBWIIM3AINH: B €¢
T'YMaHUCTHYECKON HAIPaBIEHHOCTH M BaKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, B PEIICHUH TII00ATBHBIX MPOOJIeM YCTOWYUBOTO Pa3BUTHSI YEIIOBEYSCTBA — CHIPHEBOM,
SHEPTeTUYECKOW, THUIIEBONM M HKOJOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI,
o0ecreueHnr YCIOBU YCIIEITHOTO TPy/ia M SKOJIOTHUECKH KOMGOPTHOM KU3HU KaKOTO YJIeHa
o01IecTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHUSA CYIIHOCTH METOJOB ITO3HAHUS,
WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOIh30BATh MOTYyYaeMble 3HAHUS JIS



aHalM3a U OOBSICHEHUs SIBICHUN OKPYKAIOMIETO MHpA U MPOUCXOASIINX B HEM H3MEHEHUH,
YMEHHUS JIeIaTh 000CHOBaHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS TaHHBIX
C LIETBIO TTOJIYYEHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO UCTIOIh30BaTh XUMUUYECKUE 3HAHUS JIJIS PEIICHUS TTPOOIIieM
B PEATbHBIX )KHU3HECHHBIX CUTYAIIHSIX;

UHTEpeca K TIO3HAHUIO, UCCIIEI0OBATEIILCKOM A TEIIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa3oOBaHHIO M CamM0o0Opa30BaHUIO, K
AKTUBHOMY IIOJyYCHHIO HOBBIX 3HAaHMW 1O XHMHH B COOTBETCTBHH C IKH3HCHHBIMHU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOCHHOCTSAM TpyAa B pa3iuuHbiXx cdepax mnpodecCHOHATLHOU
JEeSITeITbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbie pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI M0 XMMHU HAa YPOBHE CPEIHEro
o01mero 00pa3oBaHus BKIKOYAKOT:

3HaUUMBIC 11 (DOPMHUPOBAHUS MHPOBO33PECHUS OOYYAIONIMXCS MEKIUCITUILIMHAPHBIS
(MeXIIpeIMeTHBIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAFOIINE [[EIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crenu(UKy METO/IOB NTO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHbIH (aKT, MPUHIMUI, THUIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPUS, UCCIICIOBAaHUE, HAOIOICHNE, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

YHHUBEpCATbHBIC yaeOHBIC IEeNCTBUA (T03HaBaTEIbHBIC, KOMMYHHKATHUBHBIC,
perynsTHBHbBIE), obOecreunBaromme (GopMupoBaHue (YHKIMOHAIBHOW TPaMOTHOCTH U
COIMANILHOW KOMITETEHIIMU 00YyYarOIIUXCS;

CIIOCOOHOCTh ~ OOy4aroImMXCs  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXIUCHHUITUHAPHBIC,
MHUPOBO33PCHUYECKHUE 3HAHUS W YHUBEPCAIbHBIC Y4YeOHBIC ICHCTBUS B TIO3HABATCILHOH W
COLIMAJIbHOU MPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaKalOT OBNAJCHHE YHUBEPCAIBHBIMU Yy4eOHBIMU
MMO3HABATEIFHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

Ilo3naBaTenbHbIE YHMBepPcaJbHbIE yUeOHbIe 1eiicTBUS

1) 6a30Bble JJOTHYECKHE TeiiCTBHSI:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UpPOBaTh IMpoOJIeMy, paccMaTpuUBaTh ¢
BCECTOPOHHE;

ONpeAeNsaTh LEIN JAeATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUHM HX JOCTUKEHHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIBHOCTHU C IIOCTABICHHBIMU LIEIISAMU;

UCIIOJIb30BaTh IPU OCBOCHMM 3HAHMM IPUEMBI JIOTMYECKOIO MBIIUICHUS: BBIIEISTH
XapaKkTepHble TPU3HAKK TMOHATHM W yCTaHaBIMBAaThb UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATHUS JUIsl OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHUI;

BbIOMpATh OCHOBAHMS U KPUTEPUH IS KJIACCU(UKALIMU BEIIECTB U XMMHUYECKHUX PEaKIIHii;

yCTaHaBJIMBATh MPUUMHHO-CJIEACTBEHHBIE CBA3H MEXAY N3YYaeMbIMH SBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYKIEHUS (MHAYKTUBHBIE, JIeAyKTUBHbBIE, [0 AaHAJIOTUH),
BBISIBJIATH 3aKOHOMEPHOCTH M MPOTHBOPEYHS] B pacCMaTpUBAEMbIX SBICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUYEHHS;

IPUMEHSTh B Mpoliecce MO3HAHUS UCIOIb3yeMble B XMMHH CHMBOJIMYECKHE (3HAKOBBIE)
MOJIETH, TPe0OPa30BbIBATH MO/JIEIbHBIE MPEACTABIECHUS — XUMUYECKUH 3HAK (CUMBOJI) 2JIEMEHTA,



XUMUYecKkas (GopMyna, ypaBHEHHE XHMHYECKOM pEakUud — TpU pPElICHHH Y4YeOHBIX
[IO3HABATENIbHBIX M NMPAKTUYECKUX 3a/ad, NPUMEHATh Ha3BaHHbIE MOJEJIbHBIC IPEICTABICHUS
JUISL BBISIBJIEHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 6a30BbIe HCCIET0BATEIBLCKHE TeliCTBUS:

BJIAJ€Th OCHOBAaMM METOJOB HAy4YHOIO IIO3HAHMs BELIECTB M XUMHUYECKUX pPEaKLUH;

(dbopMynHpoBaTH LENU U 33a4d WCCIICAOBAHUS, HCIIOIb30BaTh ITOCTABICHHBIC H
CaMOCTOSITENILHO C(hOpMyJIUpPOBaHHBIE BONPOCH! B KaYECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS TUIIOTE3bI 110 IPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CY)KICHUIA;

BJIQ/IETh HABBIKAMHM CAMOCTOSITEJIbHOTO IIJIAHUPOBAHMSI W IPOBENEHUS YUYEHHUYECKUX
HKCHEPUMEHTOB, COBEPLICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJIOM IPOLECCa, CaMOCTOSATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (OPMYIUPOBATh OOOOIIEHHS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOJAEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM MCCIIEOBAaTEIbCKOM M IMPOEKTHOH JesTEeIbHOCTH,
MPOSABIISATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY IIOMCKY METOJOB pElICHUs
MIPaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMUHbIX METO0B IO3HAHHUS.

3) padora c undopmanueii:

OPUEHTHUPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX MHMOpManMu (HAy4dHO-NOMYJspHas
auTeparypa XMMHUYECKOIO COJEpXaHMs, CHpaBOYHble 10coOus, pecypchl MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BHIOB M (OPM TPEACTABICHUS, KPUTHUYECKH
OLICHUBATH €€ JIOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(GopMynupoBaTh 3ampockl U NPUMEHATH pa3jIUYHbIE METOABl IpPHU IOUCKE U O0TOOpe
nHbopManuy, HeOOXOIMMOM [T BHITTOJIHEHHS YI€OHBIX 33/a4 ONPEIeICHHOTO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUSA WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IUYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIbHYIO (OPMY IpECTaBIeHUs HH(pOpMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeACTBAa NpuU paboTe C XHUMHUYECKOU
uHbopManMel: TMPUMEHATh MeXNpeaAMeTHble ((u3nYeckue M MaTeMaTHYecKue) 3HAKU MU
CHUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPbI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATJIAAHOCTHU.

KOMMyHHKaTI/IBHbIe YHUBEPCAJIIbHBIC yqeﬁm,le JeHCTBHUA:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXAaeMOI TeMbI B X0 TUANOra U/UIH TUCKYCCHH,
BBICKAa3bIBaTh UJICH, (pOpMy.]'II/IpOBaTI) CBOH HpCI[J'IO)KeHI/ISI OTHOCUTCJIIBbHO BBITIOJTHCHU A
MpEeJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C NPE3CHTALMEW PE3yJbTAaTOB IMO3HABATEIBHOM NESITEIBHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIBHO HWJIK COBMECTHO CO CBEPCTHUKAMHM IIPU  BBINOJHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTUYECKON pabOThI IO HCCIEJOBAaHUIO CBOMCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anuu y4eOHOrOo TpoeKkTa, M (OPMYIUPOBATh BBIBOABI IO PE3ybTaTaM MPOBEICHHBIX
HCCIIETOBAaHHM MMyTEM COTTIAaCOBAHUS MO3UIIUHN B X0/1€ 00CYKIEHHUS 1 0OMEHa MHEHUSIMHU.



PeryasiTuBHble yHHMBepcajibHble y4eOHbIE 1eiiCTBUS:

CaMOCTOSITENILHO TJIAHUPOBATh M OCYIIECTBISITH CBOKO IMO3HABATEIBHYIO JESTEIBHOCTD,
ompenaenss e¢ UeNH U 33Ja4d, KOHTPOJIMPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATH
npeJularaeMblii aITOPUTM JICHCTBHI TIPU BBIOJHEHUN YYEOHBIX M HMCCIICOBATEIIbCKUAX 3ajad,
BBIOMpaTh Hanbosee F3(h(PEeKTUBHBINA CIOCOO MX PEHICHUS C YIETOM IMOJYYEHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSIX;

OCYILIECTBIIAATH CAMOKOHTPOJIb JEATENBHOCTH Ha OCHOBE CaMOaHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTrHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbI IO XUMHH Ha YIIyOJICHHOM YpOBHE Ha
YPOBHE CpeHEero oOIero oopa3oBaHMs BKIIOYAIOT clelU@UuecKkue uis y4eOHOro mnpeamMera
«XUMUS» HaydyHbIC 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
peoOpa3oBaHUIO 3HAHWM, BUABI JIEATEIHHOCTH 10 TOJTYYEHUIO HOBOTO 3HAHUS W MPUMEHEHHIO
3HaHUIl B pa3iMYHbIX YYEOHBIX CHUTYyallUsiX, a TaKKe B pEabHBIX >KU3HEHHBIX CHUTYallUsX,
CBS3aHHBIX C XMMHEH. B mporpamme mo XMMHHM NPEIMETHBIE PE3yNbTAaThl IPEICTaBICHBI 110
roJlaM U3y4eHHusl.

10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUs Kypca «OpraHuyeckas XUMHUS» OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYCHUU OPraHUYECKOM XUMHUU B
CHCTEME €CTECTBEHHBIX HAyK M €¢ POJIH B 00ECIIEUeHUN YCTONYMBOIO Pa3BUTHsI YEIIOBEUECTBA B
pelieHny npoOJaeM IKOIOTUYECKOM, HEPreTUYecKo M MHUIIEeBOM O€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, CO3JaHUH HOBBIX MAaTE€pUAJOB, HOBBIX HMCTOYHUKOB SHEPrUHM, B O0OCCICUCHUH
PaIMOHATILHOTO TIPHUPOJIOTIONH30BaHUS, B (DOPMHUPOBAHHH MHUPOBO33PEHUS M OOIIEH KYyIbTYPHI
YeloBeKa, a TaKXKe DJKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
MIPUPOIHOM CpeEE;

BIIQJICHUE CHUCTEMOM XHMHMYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIAraroline
MOHATHS — XMUMHYECKHH DIIEMEHT, aToM, SAPO M DIIEKTPOHHas 00ojo4yka atoma, S-, p-, d-
aTOMHBbIE OpOUTalld, OCHOBHOE M BO30YXKICHHOE COCTOSIHHMSI aToma, TMOpUAM3AIisS aTOMHBIX
opburtanei, MOH, MOJIEKYyJa, BaJE€HTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCIEHUS,
XUMUYECKass CBs3b, MOJb, MOJISIpHAs Macca, MOJSIPHBIA OOBEM, YIJIEPOJHBINA CKEJEeT,
(GyHKIIMOHATBHAS TPYIIa, PaguKal, CTPYKTYpHBbIE (OpMYNbI (pa3BEpHYTHIE, COKpAIICHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHas U MPOCTPAHCTBEHHAas (TeoMeTpHYecKas, ONTHYecKas),
M30MEpbl, TOMOJIOTMYECKUH PpsiJl, TOMOJIOTH, YTIJIEBOJOPOJbI, KHUCIOPOJ- U a30TCoAep Kallue
OpraHWYECKHUE COCIAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYIISPHBIC
COCMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuii 3akoH [I. M. MenpaeneeBa, Teopusi CTpPOCHUS
oprannyeckux BemecTB A. M. byrtiepoBa, 3aKOH COXpaHEHHMs] MacChl BEIECTB, 3aKOH
COXpaHEHUS W TIPEBPAIICHUS DJHEPTrUM TPU XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMUMHH, MHPOBO33PCHUYECKUE 3HAHMS, JICKAIIHE B OCHOBE IMMOHUMAHMS
NPUYMHHOCTH M CHUCTEMHOCTH XHMMHYECKUX SBJICHUM; TMPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX pEAKUUM, TEPMOAMHAMUYECKUX M KHHETUYECKHUX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aMMHOM BJIMSIHUM aTOMOB W TPYIT aTOMOB B MOJEKyJlaxX (MHIYKTUBHBIA U
Me3oMmepHbIi b dexTsr, opuentanTsl | u Il pona); dakTomornueckue cBeneHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€301MaCHOM HCIIOIb30BAHUH BAKHEHIIINX OPTaHUYECKUX BEILIECTB B OBITY



U TPAKTUYECKOW JEsATEeIBbHOCTH YeJOBEKa, OOIIMX HAy4yHBIX MPHUHLIUIAX XUMHYECKOTO
MPOM3BOJICTBA (Ha MpUMEpe MPOU3BOACTBA METAHOJIA, IEPEPadOTKH HEDTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISIBIATH XapaKTepHbIE MPU3HAKH MMOHATUH, yCTAaHABIUBATh
UX B3aMMOCBS3b, UCII0Jb30BATh COOTBETCTBYIOLIMUE TOHATHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHUYECKUX COECIUHECHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAILECHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHX BEILECTB;

COCTAaBJIATh YPABHEHUS XHUMHUYECKHUX PEAKUMH M  pacKpblBaTb UX  CYIIHOCTb:
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIX ~ pEaKUUN IOCPEACTBOM  COCTAaBJIEHUS  DJIEKTPOHHOI'O
OamaHca JTHX peaKlWd, peakIuii HMOHHOTO OOMEHa ITyTeéM COCTaBIIEHUS WX IOJNHBIX U
COKpAILICHHBIX UOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJEKYJ] OpraHMYECKUX BELIECTB JUIS WUIIOCTpAalUUd UX
XUMHUYECKOT0 ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh IPUHAJICKHOCTD U3YUEHHBIX OPraHMYECKUX
BEIIECTB 110 UX COCTAaBY U CTPOCHUIO K OINpPENIEICHHOMY KJIacCy/TpyIIe COeAMHEHUH, 1aBaTh UM
Ha3zBaHMs 1o cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHBIE Ha3BaHUS
JUIL  OTHEJbHBIX TPEACTaBUTEIEH OpraHM4eCcKUX BEIIECTB (ITWJIEH, alETWIEeH, TOJIyod,
[JIMLEPUH, STWICHITMKOIb, (eHos, (opManbleruj, aueTaabAeru, aleroH, MypaBbUHAs
KHUCJIOTa, YKCYCHas KMCJIOTa, CTEapuHOBas, OJIEMHOBAs, NaJbMUTHHOBAs KHCIOTHI, TJIMIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AaHUIINH, JUBUHIII, U30IPEH, XJIOPOIIPEH, CTUPOJI U APYTHUE);

Cc(OPMHPOBAHHOCTE YMEHMS ONpENENsATh BUJ XHMHYECKOH CBS3M B OpraHMYECKUX
COeIMHEHUSX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U T-CBA3b, BOJOPOIHAS CBSI3b);

c(OpMUPOBAHHOCTh YMEHHS IMPUMEHSTH IIOJOKEHUS TEOPUU CTPOCHUS OPTraHUYECKUX
BeuiectB A. M. byriepoBa st 00bSCHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh COCTaB, CTPOCHHUE, (U3NYECKHEe W
XUMHUYECKHE CBOMCTBA TUIMMYHBIX MPECTABUTENEH Pa3IMYHbIX KIACCOB OPraHUYECKUX BEILIECTB:
QJIKaHOB, LUKJIOAJKAHOB, AJKEHOB, aJKaJHEHOB, AJKHHOB, apOMATUYECKUX YIJIEBOJAOPOJIOB,
CIHMPTOB, AIBJETUAOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX U CIOKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOJ0B (MOHO-, M- U MOJIMCaXapUI0B),
WUIIOCTPUPOBATh TEHETHUYECKYI0 CBSI3b MEXKJIy HUMH YPaBHEHHUSIMH COOTBETCTBYIOIUX
XUMHUYECKHUX PEAKIMH ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMHUPOBAHHOCTh yMEHHS TMOATBEPXAAThb HAa KOHKPETHBIX IIpUMEpax XapakTep
3aBUCHUMOCTH PEAaKIIMOHHOW CHOCOOHOCTH OPraHMYEeCKHX COEIUHEHUI OT KPAaTHOCTH W THIa
KOBaJICHTHOM CBSI3HU (G- U M-CBS3M), B3aMMHOTO BJIMSHUS @TOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh HCTOYHHKH YIJIEBOAOPOIAHOIO ChIPhS
(HeTh, MPUPOAHBINA ra3, yroyip), CrocoObl ero nepepaboTKHM M IMPaKTHUYECKOe HMpPHUMEHEHHE
MIPOJYKTOB MEpepadboOTKH;

c(OpMUPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX METO/Aax
MO3HaHUS — HAOIMIOAECHUHU, W3MEPEHUH, MOJAEIUPOBAHUHU, OHKCIEpUMEHTe (pealbHOM |
MBICJIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

cOpPMUPOBAHHOCTh ~ YMEHHMS MPUMEHSITh OCHOBHBIE  OINEpalyl  MBICIUTEIbHON
NEeSTeIbHOCTH — aHaJlu3 M CHUHTE3, CpaBHEHHE, 000OIeHHe, CUCTEMAaTH3alUIO, BBHISBICHHE
MIPUYHUHHO-CJIEACTBEHHBIX CBA3EH — /111 U3yUEHUS CBOWCTB BEIIECTB U XMMHUECKUX PEAKLINM;



c(OPMHPOBAHHOCTh YMEHUH: BBIABIATH B3aUMOCBS3b XMMUYECKUX 3HAHUNA C OHATUSAMH U
NPECTaBICHUAMU JIDYTHX €CTECTBEHHO-HAy4YHBIX IMPEIMETOB Ul 0ojee OCO3HAHHOTO
IIOHMMAaHUsl CYIIHOCTH MAaTEpUaJIbHOTO €JUHCTBA MHpA, UCIIOJIb30BATh CUCTEMHBIC 3HAHUSA IIO
OpPraHUYeCKOM XUMMHU Il OOBSICHEHUS] U IPOTHO3UPOBAHMS SBJICHUN, MMEIOLINX €CTECTBEHHO-
Hay4dHYyIO IPUPOAY,

Cc(OPMHPOBAHHOCTh YMEHMH: IPOBOAUTH PACUYECTBl MO XUMHYECKHMM (QOpMylaM H
YpaBHEHMSIM XUMHUYECKUX pPEaKLUil ¢ MCIOJIb30BaHUEM (U3MUYECKUX BEJIMYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEUIECTBA C KOJIMYECTBEHHOM CTOPOHBI:
pacueThl MO0 HAXOXKICHUIO XUMHUYECKOW (hOPMYIIBI BEHIECTBA 1O M3BECTHBIM MAaCCOBBIM JOJISIM
XUMHUYECKHX JIEMEHTOB, IPOAYKTaM CrOPaHUs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTb YMEHHH: IMPOTHO3MPOBATh, AHAIU3UPOBATh U OLEHUBATH C MO3ULMN
HKOJIOTUYECKON O€30MacHOCTH TIOCHIEACTBUS OBITOBOW M MPOHM3BOJACTBEHHOM AEATEIBHOCTH
YEJIOBEKA, CBSI3aHHOM € MepepaOOTKOM BELIECTB, HMCIOJb30BaTh TMOJYUYECHHbIC 3HAHMS IS
IPUHATHUS TPAMOTHBIX PELIEHUH PO0JIEM B CUTYALUX, CBI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IJIAHUPOBAaTh M MPOBOAMTH XMMHUYECKHN
SKCIIEPUMEHT (I10JIyUE€HUE U U3YUEHHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC PEAKIIUU
YIJEBOAOPOAOB Pa3jIMYHbIX KJIACCOB U KHUCIOPOJACOAEPKALIUX OPraHUYEeCKHX BEIECTB,
pellleHrne »HKCIEePUMEHTAJIbHBIX 3a7ad 110 paclHO3HaBAaHUIO OPraHUYECKHUX BEIIECTB) C
coONoIeHMeM TpaBuwil  0€30IacHOro  oOpallleHHs ¢  BelleCTBaMM U JJaOOpaTOPHBIM
obopynoBaHueM, (oOpMyJIUpOBaTh LEJIb HCCIENIOBaHMSA, NPEACTaBIATh B PazIudHON (opme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATH U OLIEHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHHIA:

coOuro/1aTh MpaBHiIa SKOJIOTHYECKU 11eJ1ecOO0pa3HOro MoBeAeHuss B OBbITY M TPYAOBOM
JESITEIbHOCTH B LEJSIX COXPAaHEHUS CBOEr0 3[0POBBS, OKPYKAIOLIEH NPUPOJHONW Cpelbl U
JOCTUKEHUSI €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOI'O AEMCTBUSI HA JKUBbIE OPraHU3Mbl ONPEAEICHHBIX
OpPraHMYECKUX BEIIECTB, IOHUMas cMbIci nokazatens [1JIK;

QHAIN3UPOBATh  1€1€cOo00pa3HOCTh  NPUMEHEHUS  OpraHMYecKMX  BELIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLIEHHS pUCK-TI0JIb3a;

c(OPMHPOBAHHOCTh YMEHMH: OCYLIECTBIATH L€JIECHANPABICHHBIH MOUCK XUMHYECKOU
uHbOpMallMK B PAa3IUYHBIX MCTOYHMKAX (HaydHas M yd4eOHO-HaydHas JUTepaTypa, CpelcTBa
MaccoBoi uHGpopMaiuu, VHTepHET W Apyrue), KpUTUYECKH aHATU3UPOBATh XUMHYECKYIO
nH(popmMalnio, rnepepadaTbiBaTh €€ U HUCIOJIB30BATh B COOTBETCTBUM C MOCTaBICHHON yueOHOU
3a7a4ei.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmias U HeopraHuyeckas XUMUS»
OTpaXKaroT:

c(OPMHPOBAHHOCTh MPEICTABICHUNA: O MAaTEpUAILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSX
U TI03HABAaEMOCTHU SIBJICHUM NMPUPOABI, O MECT€ M 3HAUYEHUU XHMHUU B CHCTEME €CTECTBEHHBIX
HayK M €€ poJii B 00eCleYeHNH YCTOWYMBOTO Pa3BUTHS, B PEUICHUH MPOOJIEM 3KOJIOTUYECKOM,
SHEpPreTU4ecKoil M MUINeBOM O€30MacHOCTH, B pa3BUTHH MEIHMIMHBL, CO3JIaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHHMKOB  DHEpPrud, B  OOECIEYEHMH  PALUOHAIBHOTO
MIPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
9KOJIOTMYECKH 0O0CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON Cpelie;

BJIQJICHUE CUCTEMONW XHUMUYECKHX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolinue
MOHATHUS — XUMHUYECKUH JIEMEHT, aTOM, SJIp0 aTOMa, U30TOIIbI, EKTPOHHAast 000JI04Ka aToMa, S-



, Pp-, d-aroMHBIE OpOHMTAaNIM, OCHOBHOE W BO30YXKICHHOE COCTOSIHUS aTOMa, THOPUAM3AIHS
aTOMHBIX oOpOuWTasiel, HMOH, MOJEKyJa, BAJECHTHOCTb, 3JIEKTPOOTPUIATEIHHOCTh, CTEICHb
OKHUCJIEHUS, XUMHYECKas CBiI3b (KOBaJEHTHAs, MWOHHAs, METAJUIMYECKas, BOAOPOJHAs),
KPUCTAJUIMYECKAsl PEIICTKa, XMMUYECKAsl PEeaklMsi, pacTBOP, AJIEKTPOJUTHI, HEIJIEKTPOJIUTHI,
JJEKTPOJIUTUYECKAsT ~ JUCCOLMALMs, CTENEHb JHUCCOLUMALMH, BOJAOPOJHBIM  IOKa3arTelb,
OKHCIIUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH APPEKT XMMUIECKON PEaKIH, CKOPOCTh XUMHUYECKON
peakuuy, XUMHUYECKOE paBHOBECUE; TEOPUM M 3aKOHbl (TEOpUs BJIEKTPOIUTHYECKON
aucconuanuu, nepuogudyeckuid 3akoH J[.M. MenneneeBa, 3aKOH COXPAHEHHSI MacChl BEILECTB,
3aKOH COXPAaHEHUs M MPEBPALICHUS SHEPTUM NPU XMUMHYECKUX PEAKIMAX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXkKAllie B OCHOBE IOHMMAHHS IPUYMHHOCTU U CUCTEMHOCTH
XUMHUYECKUX SBIICHUM; COBPEMEHHbBIE IPEJCTABICHUS O CTPOCHHMM BEUIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM UM  HAJMOJEKYJSIPHOM YpPOBHSX; IIPEACTABICHHS O MEXaHU3Max
XUMHUYECKUX peakUud, TEPMOAMHAMUYECKUX U KHUHETHMUYECKHUX 3aKOHOMEPHOCTSX  HX
IIPOTEKAaHHUsA, O XUMHYECKOM paBHOBECHM, pacTBOpaXx M  JUCIEPCHBIX  CHUCTEMaX;
(bakToNOrMuecKue CBEICHUsI O CBOMCTBAX, COCTaBe, MOJYUYEHUU U 0€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY M MPAKTHYECKOW AESITENbHOCTH YeJIOBEKa,
O0IIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO ITPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHMUIA: BBIABIIATh XapaKTepHbIC MPU3HAKN MOHATUMN, YCTaHABIUBATh
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU ONMMCAHMM HEOPTraHUYECKHUX
BEILIECTB U UX IIPEBPALLECHUN;

c(OpMUPOBAHHOCTh YMEHUSI HCIOJb30BaTh XUMHYECKYIO CHMBOJHUKY IJISI COCTAaBJICHUS
¢dbopMyn BeIIECTB M YpaBHEHHA XHMHUYECKHX PEAKIHHA, CHCTEMATHYECKYI0 HOMEHKIIATYPY
(IUPAC) u TpuBHasibHbIC Ha3BaHHS OT/IC/IbHBIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS OMPEEISITh BAJICHTHOCTh U CTENIEHb OKUCIICHUS XUMHUYECKUX
AJIEMEHTOB B COCJUHEHMSX, BUJ XUMHUYECKOW CBSI3U (KOBaJIEHTHas, MOHHAS, METaJUIM4YecKas,
BOJIOPOJIHAS ), TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIECTBA;

c(OpMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBHUCHUMOCTh CBOMCTB BEIIECTB OT BHUJA
XUMHUYECKON CBSI3UM M TUIA KPUCTAJUIMYECKOH peIeTKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBA3H;

c(OpMUPOBAHHOCTh YMEHHI: KiIacCU(UUUPOBATh: HEOPraHWYECKUE BEIECTBA IO HX
COCTaBY, XMMHUYECKHE PEaKIUU IO PA3JIUYHBIM MPU3HAKAM (YUCIy U COCTaBY pearupyromux
BEIIECTB, TEIUIOBOMY OJ(PQEKTy peakuud, H3MEHEHUIO CTeleHeld OKHCICHHUS 3JIEMEHTOB,
00paTUMOCTH, YYacCTHMIO KaTajau3aTopa W ApPYrHe); CaMOCTOSATEIBHO BBIOMpATh OCHOBAaHUS U
KpUTEPUHU IS KJIaCCU(UKALUY U3YYaeMbIX BEIIECTB U XUMHUUECKHUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHHUSl pacKpblBaTb CMBICI Hepuogudeckoro 3akona J[. W.
MeHnneneeBa M JIEMOHCTPUPOBATH  €r0  CUCTEMATU3UPYIOUIYIO, OOBICHUTENBHYIO H
MIPOrHOCTUYECKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHMM: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMUYECKUX JJIEMEHTOB TEPBOTO—4YeTBEpTOrO mepuoaoB llepmommueckoit cucrembr JI.M.
MenpeneeBa, UCHONIB3YS MOHATUS «IHEPIETHUECKUE YPOBHMY», «IHEPIETUUECKUE NOAYPOBHN,
«s-, p-, d-aToMHBIE OpOWTANN», «OCHOBHOE W BO30YKICHHOE JHEPreTUYECKHE COCTOSIHUS
aToMa»; OOBSCHITh 3aKOHOMEPHOCTM HW3MEHEHHUS CBOMCTB XHMMHUYECKHMX JJIEMEHTOB M HX
COeAMHEHMI 1o nepuojaM u rpynmnam Ilepuoguueckoii cucremsl [[. 1. MenaeneeBa, BaJleHTHbIE
BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX 3JIEKTPOHHBIX 000JI0YEK;



c(OPMUPOBAHHOCTh yYMEHHI: XapakTepu3oBaTh (OMUCHIBATH) OOIIHE XUMHUYECKHE
CBOMCTBA BEIECTB pa3IWYHbIX KJIACCOB, MOJATBEP)KAATh CYIIECTBOBAHUE I'€HETUYECKOW CBS3U
MEX/1y HEOPraHUYECKUMU BEIIECTBAMU C IIOMOIIbI0 YPAaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKHUX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTH: OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEACTBOM COCTABJICHUS AJIEKTPOHHOIO OajiaHCa ATHX PEAKIMN; peakfii HOHHOTO
oOMeHa MyTeM COCTaBJIEHUS MX IOJHBIX U COKPAIICHHBIX HMOHHBIX YpPaBHEHUM; pEaKIIHii
THIPONIN3a; PeaKIuil KoMIuiekcooOpa3oBaHHs (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IIMHKA U
ATIOMUHMUS);

c(OpPMUPOBAHHOCTh YMEHHSI OOBICHATH 3aKOHOMEPHOCTHU MPOTEKAHUSI XUMUYECKUX
peakuuii ¢ yd4yeTOM HX OHHEPreTHYECKHX XapaKTePUCTHK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHAYECKON PEaKIUU B 3aBHCHMOCTH OT Pa3IMYHBIX (AaKTOPOB, a TAK)KE XapaKTep CMEIICHUS
XUMHUYECKOTO PaBHOBECHUS IOJ] BIMSIHUEM BHEITHUX Bo3aeicTBui (mpuniun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKHE PEaKLUH, JeKaIIUEe B OCHOBE
MPOMBIIIJICHHOTO TOMyYeHUs CEPHOM KHCIOThI, aMMHuaka, oOIlhe Hay4YHble MPUHIHUIIBI
XUMHUYECKUX IPOU3BOJCTB; 1I€JIE€COO00Pa3HOCTh IPUMEHEHUSI HEOPraHMYECKUX BEIIECTB B
IIPOMBIIIJIEHHOCTH U B OBITY C TOUKU 3PEHUSI COOTHOILLIEHUS PUCK-T10JIb34;

c(hOpMUPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHHUI O METO/1aX HAyYHOTO MO3HAHUS SIBICHUN
OpUpoOAbl — HaOJIOAEHHE, W3MEPEeHHe, MOJCIUPOBAHUE, OJKCHEPUMEHT (pealbHbI U
MBICJICHHBIN), MCIOJB3YEMbIX B €CTECTBEHHBIX HAyKax, YMEHHUS NPUMEHSATHb 3TH 3HAHUS MpU
SKCIIEPUMEHTAJILHOM HCCIICJJOBAHUM BEIIECTB U ISl OOBSACHEHUS XHUMUYECKUX SIBJICHUI,
HMMEIOIIUX MECTO B MIPHUPOJIC, MPAKTUYECKOM IeATEIbHOCTH YEIOBEKa U B IIOBCEHEBHOM KHU3HU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XUMUYECKHUX 3HAHUI C MOHATUSMU U
MPEICTAaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAy4YHBIX INPEIMETOB Uil 0oJjiee OCO3HAHHOIO
MTOHUMAaHUsI MAaTEPUAIILHOTO €IMHCTBA MHUPA;

c(OpMHUPOBAHHOCTh YMEHHUS NIPOBOJUTH PACUEThI: C UCIOJIb30BAaHUEM IIOHATUN «MaccoBast
JI0JIs1 BEIIECTBA B PACTBOPE» M «MOJIIpHAsl KOHIIEHTpAIMs»; Macchl BEllecTBa UM 00beMa rasa
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MACCE WM OOBEMY OJJHOTO M3 YUACTBYIOLIUX B pEaKLUU
BEIIECTB; TEIUIOBOro P QeKTa peaklnu; 3HaYeHUs BOJOPOIHOTO MOKAa3aTels PaCTBOPOB KUCIIOT
U IIe’04eld ¢ M3BECTHOH CTENeHbIO AMCCOLMAIMM; Macchl (00bEMa, KOJIMYECTBAa BEIIECTBA)
MPOJYKTa peaklru, €ClI OJIHO M3 MCXOAHBIX BELIECTB JaHO B BUJE pacTBOpa C ONpEAeICHHON
MaccoBOW JI0JIel pacTBOPEHHOTO BEIIECTBA MJIM J1aHO B M30bITKE (MMEET HPHUMECH); J0JH
BBIXOIa MMPOJIYKTa PEaKIIMu; 0OBEMHBIX OTHOIIIEHHI ra30B;

c(hOpMUPOBAHHOCTh YMEHHIA: CAMOCTOSATENHHO IJIAHHUPOBATH U MPOBOIUTH XUMUYECKUI
AKCIIEPUMEHT (MPOBEICHNE peaklnii HOHHOrO 0OMeHa, MOATBEPK/IEHNE KaueCTBEHHOI0 COCTaBa
HEOpPraHMYECKUX BEIECTB, OMPE/EIIEHNE CPEIbl PACTBOPOB BEIECTB C MOMOIIbIO HHIUKATOPOB,
W3Y4YCHHE BIMSHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XHWMHUYECKOW peaklUH, pelieHue
AKCIIEPUMEHTANBHBIX 33/1a4 1Mo TemMaMm «Metamib» u «Hemertannel») ¢ coOI0AeHHeM MpaBuil
0e30MmacHOro oOpalleHus C BELIeCTBaMH U JIabopaTopHBIM 000pyaoBaHHEM, (HOPMYINPOBATH
Lenb HCCIEeNOBaHUs, NPEIACTaBIATh B pa3IM4HON ¢dopMe pe3ynbTaThl SKCIEPHUMEHTa,
aHAJIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCT;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOATh MpaBUjIa MOJb30BAHUS XUMUYECKON MOCYI0N 1
abopaTOpHBIM 00OpPYAOBaHUEM, OOpaIEHUsI C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIIHSIMHU
[0 BBIMOJHEHUIO JA0OPAaTOPHBIX XHWMUYECKUX OIBITOB, 3KOJOTHYECKH I€]1eco00pa3Horo
MOBEJCHUsI B OBITY W TPYJOBOM JAEATENBHOCTH B IENAX COXPAHEHUS CBOETr0 370POBbB,
OKpY’KaloIllell MPUPOAHON Cpelbl U JOCTUKEHHS €€ YCTOWYMBOIO Pa3BUTHs, OCO3HABAaTh



OMACHOCTh TOKCHUYECKOTO AECMCTBMSI HA JKUBBIE OPraHU3MBbl ONPEIEICHHBIX HEOPraHMYECKHX
BEIIECTB, TOHUMAas cMbIcH noka3arens I1J1K;

c(OPMUPOBAHHOCTh YMEHUH: OCYIIECTBIISITh IIEJICHANPABICHHBIA TOUCK XHUMHYECKON
uH(pOpMallUK B pa3jMyYHbIX MCTOYHHMKAX (HaydyHas M y4yeOHO-Hay4yHas JIMTEparypa, CpPeAcTBa
MaccoBod uHGopManuu, MHTepHET W Apyrue), KpUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO
uHpopMaIHnIo, epepadaTbiBaTh €¢ U UCIOJIB30BATh B COOTBETCTBUU C TOCTABICHHON y4eOHOM
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie | Mpaxruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypesI
Pa3nea 1. TeopeTrnueckne 0CHOBbI OPraHMYecKON XUMHUHU
IIpeamer oprannyeckoi xumuu. Teopust
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 5
bytneposa
Uroro no pazueny 5
Pasznen 2. YraeBoaopoabl
21 [IpenenbHbIe yTIeBOAOPOALI — AJTKAHBI, 3
LUKJIOAJKaHbI
99 HenpenenbHbie yriaeBoaopoabl: aIKEHBI, 9 1
aJKaJUEHbI, aTIKUHbI
2.3 ApomaTuyeckue yriieBo10po/ibl (apeHsl) 5
94 [IpupoHbIE HICTOYHUKH YTIAEBOIOPOIOB U UX 9
nepepaboTka
2.5 ["asioreHnpon3BOAHbBIE YTIIEBOJOPOIOB 2 1
Hroro no pazmeny 21
Pa3nen 3. Kuciopoaconep:kaiiue opraHudeckue coeTuHeHUst
3.1 Crnuptsl. deHon 8 1
3.9 KapOoHusbHble COETUHEHMS: allbETU/IBI U 14 1
keToHbl. KapOoHoBbIe KucinoThl. ClIoKHBIC




a¢upsl. XKupbl

3.3 YrineBoabl 6
Hroro no pazueny 28
Paznen 4. A3oTcoaep:kauie oprannyeckue coeAnHeHus

4.1 AMUHBI. AMUHOKUCIOTHL. benku 10
Hroro no pazueny 10
Pa3nes 5. BoicokoMoJieKyJIsipHbIe COeIMHEHHS

51 BricokoMoneKkynsipHbIE COSAMHEHUS 4
Hroro no pazgeny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68




11 KIIACC

KounvecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanmue pa3jaeioB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NporpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. TeopeTnyeckue 0CHOBbI XMMHH
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepunoanueckas cucreMa XUMUYECKHUX 9
anemenToB . 1. MeHaeneeBa
12 Crtpoenue BemniecTBa. MHOrooopasue 1 1
BEIIECTB
13 XUMHUECKUE PEAKITHH 19 1 3
Uroro no pazneny 39
Pa3nen 2. Heopranuueckasi XuMust
2.1 Hemertamier 31
2.2 Merasuist 23
Hroro no paszneny 54
Paszgen 3. XuMusd u )Ku3Hb
31 MeTtoapl NO3HAHUA B XUMHUH. XUMHS U 9
' JKU3Hb
Uroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 8







HOYPOYHOE IINTAHUPOBAHHUE
10 KJTACC

KoanuyecTBO 4acos

JIeKTPOHHBbIE N (pPOBbIE
o0pa3oBaTejibHbIE pecypchl

Ne T
i eMa ypoka JlaTa uzyyenust
Bce | KoHurtpoibHbIe IIpakTHyeckue
ro padoThI padoThI
[Ipeamer u 3HaueHue
OpraHU4eCKON XMMHUHU Ypox (P
1 OeICTARICHIE O MHO;“OO - 1 01.09.2023 https://resh.edu.ru/subject/lesson/61
pea P 49/start/170388/
OpPraHUYECKUX COCAMHEHUN
DNEeKTPOHHOE CTPOEHHE aTOMa
neposaa (OCHOBHOE U
9 3:)3 6p>1<H él(-IHOG cocTosHIz) 1 06.09.2023 https://www.youtube.com/watch?v
YA ' e =dsxIPuChhfw
BaneHnTHbIe BO3MOXHOCTH aTomMa
yriepona
Xumuyeckas CBsI3b B
OpPTraHUYECKUX COCTUHECHUSIX. https://www.youtube.co
3 MexaHn3Mpl 00pa3oBaHus 1 07.09.2023 m/watch?v=dglhaCXa f0
KOBAJIEHTHOH CBS3H, CIIOCOOBI
pa3phbiBa CBs3€i
Teopus cTpoeHHst OpraHUYEeCKUX Bu6morexa LIOK
coequnenuit A. M. byrneposa https://lesson.edu.ru/lesson/c935a58
4 Buter m3oMepun: CTpyKTypHas, 1 08.09.2023 c-ab0e-4c59-9dcf-20517ae4b52e
MPOCTPAHCTBEHHAs. DIIEKTPOHHBIE https://www.yaklass.ru/p/himija/10-
3¢ deKTH B MONEKyIax klass/osnovy-organicheskoi-khimii-



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://www.youtube.com/watch?v=dsxIPuChhfw
https://www.youtube.com/watch?v=dsxIPuChhfw
http://www.youtube.co/
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03

OpraHu4€CKUux COG,Z[I/IHCHI/Iﬁ

6490554/izomeriia-izomery-
6490525/re-89f4bcdf-9ac1-4184-
bcd8-ececbebfee03

IIpencrasnenue o
KJ1accu(uKanuu u
CHUCTEMAaTHYeCKasi HOMEHKJIaTypa

bu6nmoreka [IOK

(IUPAC) opramideckiix Belects 14.09.2023 https://lesson.edu.ru/lesson/726ee09
. 9-e1a9-410f-b8be-b4ch589aeadl

Knaccudukamnms peakiuii B

OPraHN4YeCKON XUMHH

AJIKaHBI: TOMOJIOTUYECKUH P,

obmras hopmyIa, HOMEHKIATypa U brbmorexa LIOK

W3OMEpHS, SITCKTPOHHOE H https://lesson.edu.ru/lesson/4da315

MIPOCTPAHCTBEHHOE CTPOCHHE 15.09.2023 05-6520-4916-9e 7¢-56e880330b24

MOTEKYIT VYpoxk (POIII) _
https://resh.edu.ru/subject/lesson/61

q)I/ISVI/IquKI/Ie Y XMMHUYECKHUe 51/start/149993/

CBOMCTBA aJIKaHOB

Haxoxaenue ajkaHoB B IPUPOJIE. https://multiurok.ru/files/urok-

CriocoObl TTOTy4eHHS U 21.09.2023 prezentatsiia-po-khimii-alkany-10-

IIPUMEHEHHE aJIKAHOB klass-1.html

[uxnoankansl: o0mias Gpopmyna,

HOMEHKJIaTypa U U30Mepus,

0COOEHHOCTH CTPOCHUS U

XUMHYECKHUX CBOHCTB, CIIOCOOBI

MOJIYYEHUS U IPUMEHEHNE 99.09.2023 https://nsportal.ru/shkola/khimiya/li

Pemrenue pacueTHbIX 3324 HA
ONpEEICHUE MOJIEKYIIIPHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIECTBA [0 MACCOBBLIM JIOJISAM
ATOMOB DJICMEHTOB, BXOASAIINX B

brary/2018/05/13/tsikloalkany



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://lesson.edu.ru/lesson/4da31505-652d-4916-9e7c-56e88b39bb24
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://multiurok.ru/files/urok-prezentatsiia-po-khimii-alkany-10-klass-1.html
https://nsportal.ru/shkola/khimiya/library/2018/05/13/tsikloalkany
https://nsportal.ru/shkola/khimiya/library/2018/05/13/tsikloalkany

ero cocras. CucremMarusamnus 1
000011IeHrE 3HAHUN IO TEME

AJIKEHBI: TOMOJIOTHYECKHUH P,
obmast popmyia, HOMEHKIIATYpa,
3JIEKTPOHHOE U

VYpox (POIII)

9 28.09.2023 https://resh.edu.ru/subject/lesson/54
MIPOCTPAHCTBEHHOE CTPOCHUE 12/start/212563/
Mosiekyi. CTpyKTypHas U Iuc-
TpaHC-U30MEPHS AITKEHOB
dusnyeckue 1 XUMHICCKHE
CBOMCTBA ajikeHoB. [IpaBuiio bu6mmoreka [IOK

10 MapKOBHHKOBa 29.09.2023 https://lesson.edu.ru/lesson/05ab59
CriocoOpl nostyueHust u 25-ba8e-499e-840b-70b5e8db71ae
MIPUMCHECHHE AJIKCHOB
[IpakTuueckas padbora Ne 1 o bubnuorexa [HOK

11 teme "[lonmydenne STHIICHA U 06.10.2023 https://lesson.edu.ru/lesson/53cd23
U3Y4YEHHE €r0 CBOUCTB" 79-2a45-43b1-9f67-7ebcdaf03ce0
Pemenue pacu€THbIX 3a7a4 Ha
ONpeACIICHUE MOJIEKYISIPHOM bubmmorexa OK

12 (DODMY/TH O aHITECKOrO 12.10.2023 https://lesson.edu.ru/lesson/7dada02

7-8448-418f-b416-fbaledd4ab6d

BEIllECTBA
AJIKaJIMCHBI: CONPSKCHHEBIE,
W30JIMPOBAHHBIC,
KyMyJInpoBaHHbIE. OCOOCHHOCTH
3J}1724K}']rpo€moro CTPOCHHS bubmorexa TIOK

13 XUMIecKIe CBOlCTEa 13.10.2023 https://lesson.edu.ru/lesson/6df2339

) 3-6f08-4b9f-ae01-a983b95b854a

COTIPSIKCHHBIX TUECHOB
CriocoOslI osTyueHust u
MIPUMECHECHHE aJIKaIHCHOB

14 AJIKMHBI: TOMOJIOTUYECKHM ps, 19.10.2023 bu6nuoreka [JOK



https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/05ab5925-ba8e-499e-840b-70b5e8db71ae
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a

obmast popmyia, HOMEHKIIATYpa,
JNEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYI, (PU3HUECKUE CBOMCTBA
XUMHUYECKUE CBOKCTBA aTKUHOB

https://lesson.edu.ru/lesson/05¢9a92
9-6741-4d7c-84b5-009292468356

KauecTBeHHBIE peakiuy Ha
TPOMHYIO CBSI3b

https://chemege.ru/ximicheskie-

15 20.10.2023 ; 3
CriocoObl nostyyeHust u svojstva-alkinov/
HpI/IMeHeHI/IG AJIKMHOB
PellleHHe 30024 PACYSTH 110 https://infourok.ru/prezentaciya-po-
16 P . 26.10.2023 himii-na-temureshenie-zadach-po-
ypaBHeHI/IIO XUMHUYCCKOU peaKIII/II/I Orqanicheskov-himii-
https://nsportal.ru/shkola/khimiya/li
17 Cncreiaamsaum 1 0000111eHIE 97 10.2023 brary/2018/05/31/nepredelnye- _
3HAHUHU 110 TEME uglevodorody-obobshchayushchiy-
urok-v-10-m-klasse
ApeHbI: TOMOJIOTUYECKUH PA/I,
ob1asa (popmyita, HOMEHKIATYpA.
QHGKTp?HiOZ u s Ypok (POLI)
18 09.11.2023 https://resh.edu.ru/subject/lesson/47
MIPOCTPAHCTBEHHOE CTPOCHUE 75/
MOJIEKYJT OE€H30J1a ¥ TOTYOJIa, HX -
(bu3nueckre cBoKcTBa
XUMHUYECKUE CBOKCTBA aPEHOB:
C€aKIINU 3aMCIICHUS PCaKIUN BI/I6J'II/IOTGK3 HOK
19 p p 10.11.2023 https://lesson.edu.ru/lesson/d86d7d
MPUCOETUHEHUS, OKUCIICHUE 00-d5b4-491d-aded-c3ddal9feef4
roOMOJIOroB OeH30I1a
https://www.yaklass.ru/p/himija/10-
20 Oco0EHHOCTH XUMHUYECKUX 16.11.2023 klass/uglevodorody-6579439/areny-

CBOWCTB CTUPOJIA

svoistva-poluchenie-i-primenenie-
6912880/re-50d1927-208a-472c-



https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://nsportal.ru/shkola/khimiya/library/2018/05/31/nepredelnye-uglevodorody-obobshchayushchiy-urok-v-10-m-klasse
https://resh.edu.ru/subject/lesson/4775/
https://resh.edu.ru/subject/lesson/4775/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891

9ca9-551509613891

Pemenue pacueTHbIX 3a7a4 Ha
OIIPEIEIICHUE MOJIEKYIIIPHOU

https://nsportal.ru/sh
kola/khimiya/library/2
020/02/13/algoritm-

21 (hopMyJTBI OPTaHHUYECKOTO 17.11.2023 resheniya-zadach-na-
BemecTBa CriocoObI MOTy4YeHUs U vyvod-formuly-
IIPUMEHEHUE aPEHOB organicheskih
I'eneTnueckas CBSA3b MEKIY
pa3IMYHBIMU KJlacCaMu

JIEBOJIOPOIOB
29 ;r \ H1OPOA 93.11.2023 https://www.youtube.com/watch?v
acyeThl 1O ypaBHeH?;{M A1 —18GKahHiexa
XUMHUYECKUX PEAKLUN.
Cucremaru3zamus u 00001eHne
3HAHUM 110 TEME
IIpuponnsiit ra3. [lomytHele bubnmnorexka HOK

23 HedTsHBIE Ta3bl KaMeHHBIN yromib 24.11.2023 https://lesson.edu.ru/lesson/99557a
U MPOJYKTHI €ro nepepadboTKu 5e-2221-43e0-97b8-983de535c44d
Hed1b 1 ciocoOsl e¢
nepepabotku. [Ipumenenue
MIPOJIYKTOB NepepaboTKU HEPTH Ypox (P

24 30.11.2023 https://resh.edu.ru/subject/lesson/61
['eneTndeckas CBSI3b MEKIY 48/
pa3IUYHBIMU KJIacCaMu -

YIJI€BOJIOPO/IOB
l"anorenonpou3BoiHbIE
YTJI€BOIOPOOB: AJIEKTPOHHOE
https://www.youtube.com/watch?v
25 CTPOCHHE; PCAKITUH 3aMEIICHUS 01.12.2023 P v

rajoreHa
JeicTBue menodei Ha

=KeTolphJbY8



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.youtube.com/watch?v=18GKghHjex8
https://www.youtube.com/watch?v=18GKghHjex8
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://resh.edu.ru/subject/lesson/6148/
https://resh.edu.ru/subject/lesson/6148/
https://www.youtube.com/watch?v=KeTolphJbY8
https://www.youtube.com/watch?v=KeTolphJbY8

raJIOreHIIPOU3BOTHBIC.
BzaumopeiictBue
JITAJI0T€HAIKAHOB C MAarHUEM H
LUHKOM

CucreMaru3anus 1 00001IeHIE
3HAHHUU IO pa3einy
"YraneBonpopoast"

KonTponbHas pabota no reme

bu6mmoteka [IOK

26 "V eBoopoH” 07.12.2023 https://lesson.edu.ru/lesson/6abf168
0-4eb5-46f2-8ea5-44d63cccf518
[IpenenabHbIe 0THOATOMHBIC
CIHUPTHI: TOMOJIOTHYECKHH Ps/I,
oOmrast popmyna, CTpoeHue Ypox (P )
27 08.12.2023 https://resh.edu.ru/subject/lesson/47
MOJICKYJI, U30MEPHSI, 69/
HOMECHKJIATypa, KJIaccu(uKarms, T
¢busnveckue CBONCTBA
XUMUYECKHE CBOMCTBA
MPEACIBbHBIX OJTHOATOMHBIX bu6nuoreka [IOK
28 ciiupToB CriocoObl MOTyYeHUS U 14.12.2023 https://lesson.edu.ru/lesson/5439c1
IIPUMEHEHNUE OJJTHOATOMHBIX 8b-7440-4b6f-bf84-c04fa471694f
CIIHPTOB
EI;ZEIE;ZE)H(i:ézzrjff;wypa https:// infogrok.ru/a_vtc_)_r-qonc_harov-
29 ’ 15.12.2023 t-prezentaciya-po-himii-prostie-
(pHSHIECIIX M XITMHECKITX efiri-klass-2841335.html
CBOWCTB
MHOroaTOMHBIE CIIUPTHI:
STHJICHTJIUKOJb U TJIMIEPUH, UX Bubmiorexa HOK
30 21.12.2023 https://lesson.edu.ru/lesson/461aa9c

(bu3nUecKre 1 XUMUYECKHE
CBOWCTBA

8-c0ef-4827-a8e5-d12a0bedc826



https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://resh.edu.ru/subject/lesson/4769/
https://resh.edu.ru/subject/lesson/4769/
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://infourok.ru/avtor-goncharov-t-prezentaciya-po-himii-prostie-efiri-klass-2841335.html
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826

CrniocoOslI osTyueHust u
MIPUMEHEHUE MHOTOATOMHBIX
CIUPTOB

DeHOJI: CTPOEHUE MOJIEKYJIBI, VYpox (POIII)

31 (u3HYecCKre CBOMCTBA. 22.12.2024 https://resh.edu.ru/subject/lesson/57
Tokcuunocth penona 27/
XuMHU4YeCKHe CBOKWCTBA (heHOa bubnmnoreka HOK

32 CriocoObl nostyueHust u 28.12.2024 https://lesson.edu.ru/lesson/649883
npuMeHeHne GpeHoa b8-7c5f-4f16-896e-10a2278b08f1
[IpaxTuueckas padora Ne 2. ) )
PellIeHIe SKCLEDIMOHTATEHELX https://infourok.ru/prakticheskaya-

33 ”sz 29.12.2024 rabota-9-po-teme-spirty-kurs-
3a/ad 1o TeMe "L ANpTBL 1 reshenie-eksperimental
heHosr"
CucreMaru3anus ¥ 00001IeHHE bu6nunoreka [IOK

34 3HaHUH 110 TeMe «CTHPTHI. 11.01.2024 https://lesson.edu.ru/lesson/649883
Denom» b8-7c5f-4f16-896e-10a2278b08f1
ANbBaeruapl 1 KETOHBI:
DIIEKTPOHHOE CTPOEHUE
Kaj 6011)-II/IJ'II>HOI‘/JIT1? IIBI; Ypox (POLL)

35 p PYTIIB; 12.01.2024 https://resh.edu.ru/subject/lesson/47
TOMOJIOTHUYECKHUE PSIBI, 001Iast 76/
dhopmyna, uzomepus u -
HOMEHKJIaTypa
AJpaeruasl U KETOHBI: bu6nuorexa [IOK

36 (u3HYecKre CBOMCTBA; PEaKInu 18.01.2024 https://lesson.edu.ru/lesson/8664b3
MIPUCOEAUHEHUS 19-0ba3-4945-b076-cb72e5858b90
P https://infourok.ru/teh-karta-uroka-

CARIIH ORUCIICHHA 1 o-himii-himicheskie-svoystva-
37 KaueCTBEHHbIE PEaKIIUU 19.01.2024 P

AJIbACTUI0B U KETOHOB

aldegidov-i-ketonov-klass-
3834719.html



https://resh.edu.ru/subject/lesson/5727/
https://resh.edu.ru/subject/lesson/5727/
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://infourok.ru/prakticheskaya-rabota-9-po-teme-spirty-kurs-reshenie-eksperimental
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://resh.edu.ru/subject/lesson/4776/
https://resh.edu.ru/subject/lesson/4776/
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html
https://infourok.ru/teh-karta-uroka-po-himii-himicheskie-svoystva-aldegidov-i-ketonov-klass-3834719.html

CriocoObl TTOTy4eHHS JTbIETHIOB

https://infourok.ru/prezentaciya-po-
himii-na-temu-sposoby-

38 25.01.2024 polucheniya-aldegidov-i-ketonov-
U KETOHOB )
10-klass-uglublennyj-uroven-
6699389.html
OnHOOCHOBHBIE NPEEIbHBIC
KapOOHOBBIC KHCIIOTHI,
0COOCHHOCTH CTPOCHHS UX Bubmiorexa LIOK
39 Moerv M3oMeDHs 1 26.01.2024 https://lesson.edu.ru/lesson/b4feaa0
y p 4-3438-4b57-a3ec-ba0fofe63c0d
HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, X (PU3NYECKHEe CBOHCTBA
XuUMUUECKUEe CBOMCTBA
Hpe)]eJIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT https://nsportal.ru/shkola/khimiya/li
40 Oco0EHHOCTH CBOMCTB 01.02.2024 brary/2015/04/01/himicheskie-
MYPaBbUHOW KUCJIOTBHI. svoystva-karbonovyh-Kki
MHoroo0pasue kapOOHOBBIX
KHUCJIOT
OCco0OEHHOCTH CBONCTB:
HETpeIeTbHBIX U apOMATHUECKUX ) ) )
KapBOHOBBIX, THKAPGOHOBHIX https://videouroki.net/razrabotki/mn
41 P . P ’ 02.02.2024 oghoobraziie-karbonovykh-
FI/II[pOKCI/IKap OHOBBIX KHUCJIOT. kislot.html
[IpencraBuTenu BhICIINX
KapOOHOBBIX KHUCIIOT
[ToHsTHE O TIPOU3BOTHBIX _ _
KADGOHOBBIX KHCIOT https://infourok.ru/prezentaciya-po-
42 C p 5 08.02.2024 himii-na-temu-proizvodnye-
TIOCOOBI TOTyHCHUA 1 karbonovyh-kislot-4034646.html
MIpUMEHEHNE KapOOHOBBIX KUCIIOT
https:// .youtube.com/watch?
43 CrnoxHbie 3¢upsbl: 09.02.2024 SNV YOUL = Y

=Dh0Os9mkpURO



https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sposoby-polucheniya-aldegidov-i-ketonov-10-klass-uglublennyj-uroven-6699389.html
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki
https://nsportal.ru/shkola/khimiya/library/2015/04/01/himicheskie-svoystva-karbonovyh-ki
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://videouroki.net/razrabotki/mnoghoobraziie-karbonovykh-kislot.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://infourok.ru/prezentaciya-po-himii-na-temu-proizvodnye-karbonovyh-kislot-4034646.html
https://www.youtube.com/watch?v=DhOs9mkpUR0
https://www.youtube.com/watch?v=DhOs9mkpUR0

TOMOJIOTHYECKHI Psifl, 00IIast
dbopMmyna, u3oMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
CBOHCTBa 3(UPOB
Pemenue pacu€THbIX 3a7a4: 110

https://www.yaklass.ru/p/himija/10-
klass/slozhnye-efiry-i-zhiry-
6850158/stroenie-i-svoistva-
slozhnykh-efirov-6813179/re-

44 YPaBHEHHUIO XUMUYECKON 15.02.2024 487578bb-4e8d-47db-9e58-
peakiiu, Ha ONpeiesieHre 8629489269¢ch
MOJIEKYIAPHOH (opmyIbl https://www.youtube.com/watch?v
OpPraHUYECKOTO BEIIEeCTBA =AFuKtpTg2c0
[IpakTuueckas padora Ne 3.

45 Pemenue skcriepuMeHTanbHbIX 16.02.2024 https://lesson.edu.ru/lesson/9834d4
3agad o Teme "KapOoHoBbIe T 08-386d-444a-8de3-7efba8b98cdb
kucnoThl. CiioxHbIe 3Qupsr”

46 XKupsr: CTpOCHI/Iev, busnueckue u 99 02.2024 https://resh.edu.ru/subject/lesson/59
XUMHYECKHE CBOMCTBA (TUIPOIIH3) 52/

Oco6eHHOCTH CBOMCTB KUPOB,

coJiepKalluX OCTaTKU

HETIPEeCIbHBIX YKUPHBIX KUCIIOT. Bu6nuorexa LIOK

JKuper B mpupose https://lesson.edu.ru/lesson/71ac43f

47 MpbLTa KaK COJIM BBICIIUX 29.02.2024 2-a0d4-4945-a0eb-1e59cd5f4d9f
KapOOHOBBIX KHUCIIOT, UX MOIOIIIEE https://resh.edu.ru/subject/lesson/59
neuicreue. Ilonstue o 52/

CUHTETUYECKUX MOIOIIUX
cpenctBax (CMC)
T'enetnyeckas cBsI3b https://www.yaklass.ru/p/himija/10-

48 YIII€BOLOPOAOB U 01.03.2024 klass/aldegidy-ketony-karbonovye-

KHCJIOPOICOACPKAIIIX
OpPraHUYECKUX BEIECTB

kisloty-6780279/uglevodorody-
spirty-aldeqgidy-karbonovye-kisloty-



https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/stroenie-i-svoistva-slozhnykh-efirov-6813179/re-d87578bb-4e8d-47db-9e58-8629489269cb
https://www.youtube.com/watch?v=AFuKtpTg2c0
https://www.youtube.com/watch?v=AFuKtpTg2c0
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://resh.edu.ru/subject/lesson/5952/
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c

PacueTsl mo ypaBHEHUAM
XUMHYECKHUX PEaKUn
CucreMaru3anus ¥ 000011IeHHE
3HAHUM II0 TEME

6780277/re-0947bfch-4675-4f4b-
b7e9-1df870134f0c

OOmas xapakTepucTUKa
YIII€BOOB U KJIACCH(PHUKAIIHSA
YIJI€BOJIOB (MOHO-, 1U- U

Ypox (POIII)
https://resh.edu.ru/subject/lesson/61

49 TOJICaXapu/Ibl) 07.03.2024 50/
Monocaxapuabl: pu3nyecKue https://www.youtube.com/watch?v
CBOWCTBA U HAXOXKICHUE B =YAIKWpQibTo
IPUPOIC
TIpuMeHeH e TIIOKO3bI, €& https://www.yaklass.ru/p/himija/10-
3HAYCHUE B )KU3HEIACATEIBHOCTU klass_/ uql_e_vody-prirodn\_/e- .
opranmaMa soedineniia-6835083/gliukoza-i-

fruktoza-6835111/re-551bf6ce-

50 Jucaxapupl: caxapo3a, MajibTo3a 14.03.2024 9739-4168-bffb-024b65839192
" nakto3a. Haxoxknenue B BuGmorexa LIOK
TIpUpO/C 1 NPUMCHCHHC https:/lesson.edu.ru/lesson/709ce43
AUCaxapuioB a-deb6-4281-963b-01d2e212d4d0
[Tomucaxapupl: CTpOCHUE
MaKpOMOJIEKYJI, (PU3HUYECKUE U Ypox (POIL)

51 > 15.03.2024 https://resh.edu.ru/subject/lesson/54
XUMHYECKHE CBOWCTBA, 13/
IIpUMEHEHNE
[ToHsiTHE 00 KCKYCCTBEHHBIX
BOJOKHAX https:/{www.youtu be.com/watch?v
Perienue pacueTHBIX 3a/1a4 Ha =DAG)TRPSOF| o

52 21.03.2024 https://nsportal.ru/shkola/khimiya/li
OTIPSAICIICHHE JIOTH BRIXOAA brary/2013/11/10/reshenie-
IIpOAYKTa peaKinn ot raschetnykh-zadach-tipa-op
TEOPETHUYECKH BO3MOKHOTO

53 CucreMaru3anus 1 0000I1IeHUE 22.03.2024 bu6nuoreka [JOK



https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277/re-0947bfcb-4675-4f4b-b7e9-1df870134f0c
https://resh.edu.ru/subject/lesson/6150/
https://resh.edu.ru/subject/lesson/6150/
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.youtube.com/watch?v=YAlkWp0ibTo
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://resh.edu.ru/subject/lesson/5413/
https://resh.edu.ru/subject/lesson/5413/
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://www.youtube.com/watch?v=D4GjrRPs0FI
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op
https://nsportal.ru/shkola/khimiya/library/2013/11/10/reshenie-raschetnykh-zadach-tipa-op

3HAHUU N0 pa3aeny

https://lesson.edu.ru/lesson/5a9e4cc
3-f4e9-4b8f-a40f-c9fe7c9c4bf8

KonTponbHas pabota no reme

bu6nuoreka [IOK

54 "Kucnopoacoaepxaiiue 04.04.2024 https://lesson.edu.ru/lesson/66a7bd
OpraHnyYecKue coeMHeHus" 94-2bc5-4ec7-b7c7-ff893919d25a
AmuHBL: K1accudukanys,

CTPOEHHUE MOJIEKYJI, 001Iast bubmmoreka [IOK

55 dbopMmyiia, u3omMepus, 05.04.2024 https://lesson.edu.ru/lesson/0c608a5
HOMEHKJIATypa U (pU3NIECKue 9-4c69-4481-839e-9205f201b73e
CBOMCTBa

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
X UMUIeCKIe CRONCTEA soedineniia-6852270/aminy-

56 11.04.2024 proizvodnye-ammiaka-

amiaTIIeCKiX aMHHOB nasyshchennye-aminy-6585751/re-
81877c5¢c-d970-4fec-b64c-
1e85081d3153

- fi%gioii";x;j:iﬁia 19042004 https:/nsportal.ru/shkola/khimiya/i

. brary/2019/03/05/aminy-anilin
CBOHUCTB aHUJIMHA
https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
CriocoObl TTOTy4eHHS U soedineniia-6852270/aminy-
58 pUMEHEHHE aTU(PaTUIECKUX 18.04.2024 proizvodnye-ammiaka-
aAMUHOB nasyshchennye-aminy-6585751/re-
9ac78413-8c83-4e09-8b4e-
d8987a2fccehb
AMUHOKHCIIOTHI: HOMEHKJIATypa Ypox (PDII)
59 n3oMepusi, GU3NIECKHe CBONCTBA. 19.04.2024 https://resh.edu.ru/subject/lesson/47

OT,[[CJIBHBIC MNpeaAcCTaBUTCIIN O~

43/



https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-81877c5c-d970-4fec-b64c-1e85081d3153
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://nsportal.ru/shkola/khimiya/library/2019/03/05/aminy-anilin
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://resh.edu.ru/subject/lesson/4743/
https://resh.edu.ru/subject/lesson/4743/

AMHWHOKHUCJIOT

XUMHYECKHAE CBOMCTBA
AMHHOKHCJIOT, UX OMOJIOrMYECKOe
3HauYeHNEe aMUHOKHUCIOT. CHHTE3

https://www.yaklass.ru/p/himija/10-
klass/azotsoderzhashchie-
soedineniia-6852270/aminokisloty-
amfoternye-soedineniia-

60 Y TUAPOJIU3 TIENTUIOB 25.04.2024 6853801/re-39916f5d-1591-4472-
MOJIUMEPBI; CTPYKTYPhI OEIKOB bubmorexa [OK
XHMIUECKHE CBOCTBA BEIKOB https://lesson.edu.ru/lesson/c2f2f3d
7-43d1-4873-ace0-78eca6009628
A3soTcoaepkaliie
rere oumzmqecme COCITUHEHUS Ypox (P
61 P ' 26.04.2024 https://resh.edu.ru/subject/lesson/62
HykienHoBbI€ KHCIIOTHI: COCTaB, 96/
CTPOCHHE U OMOJIOTHYECKAs POITh T
TMpaxtiueckas pa6ora Ne 4. https://znanio.ru/media/p_r_a k t i
Pemenne skcriepuMeHTaTbHBIX cheskayaraholaasol
62 "1; 15.05.2024 soderzhaschie_organicheskie_vesch
AT 1O TEME “A30TCONCpKATIHE estva_aminy_i_aminokisloty-
OpraHu4ecKue coeAuHeHus" 112449
[TpakTuueckas pabora Ne 5. bubnnorexa LIOK
PelllenHte SKCTIePHMEHTATHHEX https://lesson.edu.ru/lesson/399fdd1
63 a4 110 Tente "PacTiosHABANM 16.05.2024 4-4bal-48e5-a428-dae10d492c6e
3 O TeMe Tracnos o © https://lesson.edu.ru/lesson/d7681e
OPTAHIMHCCKUX COC/MHCHHH 62-c311-48e9-935e-fh3¢59299¢91
https://nsportal.ru/shkola/khimiya/li
KonTponbhas pabota no teme
64 " Asor AL U 17.05.2024 brary/2014/12/10/kontrolnaya-
30 conep" 11e op cCKHe e rabota-10-klass-po-teme-
COCAHHCHHA azotsoderzhashchie
OcHOBHbIE IOHATHSA XUMHUH VYpoxk (POIII)
65 BBICOKOMOJICKYJISIPHBIX 23.05.2024 https://resh.edu.ru/subject/lesson/60

COE€IMHEHHUI U METOBI UX

95/



https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminokisloty-amfoternye-soedineniia-6853801/re-39916f5d-1591-4472-b491-674268751c25
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://resh.edu.ru/subject/lesson/6296/
https://resh.edu.ru/subject/lesson/6296/
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://znanio.ru/media/p_r_a_k_t_i_ch_e_s_k_a_ya_r_a_b_o_t_a_azotsoderzhaschie_organicheskie_veschestva_aminy_i_aminokisloty-112449
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/399fdd14-4ba1-48e5-a428-dae10d492c6e
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://lesson.edu.ru/lesson/d7681e62-c311-48e9-935e-fb3c59299c91
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://nsportal.ru/shkola/khimiya/library/2014/12/10/kontrolnaya-rabota-10-klass-po-teme-azotsoderzhashchie
https://resh.edu.ru/subject/lesson/6095/
https://resh.edu.ru/subject/lesson/6095/

CHHTE3a —IIOJIMMEePH3aIIUs U
MOJIMKOHICHCAITUS
[lmactmaccel. YTunuzanus u
nepepaboTKa IIacTuKa

bu6nuoreka [IOK
https://lesson.edu.ru/lesson/45b81d
ac-acha-440e-99e3-14c3ba78050a

DJ1acTOMepbl: HaTypaJbHbIN
CUHTETHYECKUE KayuyKu. Pe3nna
Boisiokna: HarypanbHbIe,

https://infourok.ru/prezentaciya-po-
himii-na-temu-plastmassi-
347688.html
https://www.yaklass.ru/p/himija/10-
klass/vysokomolekuliarnye-

66 1 24.05.2024 .
I/ICKyCCTBeHHble, CHUHTCTHUYCCKUC. Soedlnenl 1a-Vms-
HOJH/IMepI)I CIIEINATIEHOTO 6880782/klassifikatciia-i-
Ha3HAYCHISL prakticheskoe-ispolzovanie-
volokon-6874540/re-3a8fb7f2-
50cf-4cfe-blad-9f1233dc31da
[IpaxTuueckas padora Ne 6. i )
Pelmerue JKCIePHMEHTATbHEIX https://infourok.ru/prakticheskaya-
67 "p 1 30.05.2024 rabota-tema-raspoznavanie-
3a7iat no TeMe aCHOfHaBaHHe plastmass-i-volokon-3331512.html
IJ1actTMacC 1 BOJIOKOH
O06001IeHe U CUCTEMAaTU3aIlUs
M3YYCHHOTO MaTepuaa 1mo TeMe ¥pox (PO
68 \ 1 31.05.2024 https://resh.edu.ru/subject/lesson/54
BBICOKOMOJ'ICKy.HSIpHBIe 52/
coeqnHeHusa" T
OBIIEE KOJIMYECTBO YHACOB I10 68

I[TPOTPAMME



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://infourok.ru/prezentaciya-po-himii-na-temu-plastmassi-347688.html
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://infourok.ru/prakticheskaya-rabota-tema-raspoznavanie-plastmass-i-volokon-3331512.html
https://resh.edu.ru/subject/lesson/5452/
https://resh.edu.ru/subject/lesson/5452/

11 KIIACC

KounvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxa Kontpoabneie | IlpakTuueckue
n/n Bceero u3yuyeHusi | oOpa3oBaTejbHbIE
padoThI padoThI
pecypchl
1 Atom. CocTaB aTOMHBIX siJIep. XUMHUUECKUIA 1
asieMeHT. M30TOonEI
) CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB, 1
KBAHTOBBIE YHUCJIA
3 Knaccudukamnust XaMHUUECKHX 3JIEMEHTOB (s-, 1
p-, d-, f-a;memenTHI)
4 Pacnpenenenue 351eKTpOHOB 1O ATOMHBIM 1
opOuTaIsIM
DNeKTPOHHBbIE KOH(MUTYpAIlMi aTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YKJICHHOM 1
COCTOSIHUH
5 DNeKTPOHHBIE KOH(UTYpAITUU HOHOB. 1
DIIEeKTPOOTPUIIATETLHOCTh
Ilepuoanueckuii 3akoH u [lepronnueckas
7 crucTeMa XMMHU4YecKux anmemeHToB 1. 1. 1
MenpeneeBa, CBsA3b C COBPEMEHHON TEOpUEN
CTPOCHHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
3 XUMHUYECKHUX IJIEMEHTOB M 00pa3yeMbIX UMHU 1
MIPOCTHIX U CJIOKHBIX BEIMIECTB IO TPyIIaM U
nepuoiaM
9 Cucremaruzanusa 1 0000IeHIE 3HAHUH T10 1




TEMEC

10

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MeXMOJIEKYIISIPHBIC
B3aUMOJICUCTBUA

11

BaneHnTHOCTB U BaJIeHTHBIE BO3MOXHOCTHU
aToMOB. CB$I3b 3JIEKTPOHHOM CTPYKTYphI
MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM

12

IIpencraBienus 0 KOMIIEKCHBIX
COEIMHEHUSX: COCTaB U HOMEHKJIATypa

13

Beniecta MOJICKYJIAPHOI'O U
HEMOJICKYJIAPHOTO CTPOCHUS. Turnbr
KpUCTAJUIMYCCKUX PCUICTOK U CBOMCTBaA
BCIICCTB

14

IlonsTue o AUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCcTBOpax

15

VcTuHHBIE pacTBOPBI: HACHIIICHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCT.
Kpucramnornaparst

16

CriocoOb! BeIpaXKeHUs KOHIIEHTPALUU
pacTBOpOB

17

Pemenue 3aay ¢ ucnosnb30BaHUEM MTOHSITHHA
""MaccoBast J10JI1 paCTBOPEHHOTO BelecTna',
"MoJIsIpHAst KOHIEHTpaus'"

18

Knaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX BEILECTB

19

CI/ICTCMaTI/IBaI_II/ISI n 0606H_[CHI/IC 3HAHUM 110
TEME




20

KoHntposnbhast padora o temam "CtpoeHue
aroMma. [lepuoanueckuii 3aKOH U
[lepronnyeckas cucreMa XUMHYECKUX
anemenToB /1. . Menneneesa", "Crpoenue
BerecTBa. MHorooOpasue BeriecTs"

21

Knaccudukanmst XaMUYeCcKuX peakiuii B
HEOPraHMYECKON 1 OPraHN4eCKOW XUMHH.
3aKOH COXpaHEHUsI MacChl BEILIECTB; 3aKOH
COXpaHEHHUS U IPEBPAILICHUS SHEPTUH TIPU
XUMUYECKHUX PEAKIUIX

22

TemoBbie 3 (HEKTHl XUMUYECKUX PEaKLIUH.
TepMoxuMuyeckue ypaBHEHUS

23

Brruucnenus mo YpaBHCHHUAM XUMUYCCKUX
pCaKHI/Iﬁ U TCPMOXUMUUCCKHUM YPABHCHHUAM

24

CKOopOoCTh XMMHUECKOH peakliuu, e
3aBUCHUMOCTD OT Pa3JIMYHBIX (PaKTOPOB.
Karanus u xaTann3aropsl

25

I'omorenHsie 1 TCTCPOTCHHLBIC pCAKITUHN

26

[IpakTuueckas pabora Ne 1 o Teme
"BausiHue pa3nuyHbIX (aKTOPOB Ha
CKOPOCTh XUMUYECKOH peakiuu"

27

OOpaTtuMbie U HEOOPATUMBIE PEaKIIUU.
XUMHUYECKOE paBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme
"BnusiHue pa3nuyHbIX GaKTOpOB HA
MI0JIO’KEHNE XMMUYECKOr0 paBHOBeCcH"

29

DnekTponuTHdeckas aucconnanusi. CuiabHbIe
U cradbie dNeKTponauThl. CTeneHb




IIUCCOLIMAIAN

Nonnoe npounssenenue Boasl. Cpena BOJHBIX

30 pacTBopoB. Bomopoausiii mokazarens (pH)
pacTBopa

31 I'mpponus coneit. Peakuyu, nporexaromue B
pacTBOpax AJIEKTPOJIUTOB
[TpakTrueckas padora Ne 3 o Teme

32 "XUMHUECKHUE peaKIIuu B pacTBOpax
3JIEKTPOJIUTOB"
OKHCTUTENbHO-BOCCTAHOBUTEILHBIC

33 peakiuu. Baxxuenme oOKuCInTeNu u
BOCCTaHOBUTEIH

34 MeTto/1 31eKTPOHHOTO (3JIEKTOHHO-MOHHOTO)
Oananca

35 DIIEKTPOJIN3 PACTBOPOB U PACIIaBOB
BEILIECTB

36 Pemenue 3amaq pa3muvHbBIX THIIOB

37 Pemenue 3a1a4 pa3nu4HbBIX TUIIOB

38 Cucremarusanus 1 0000IIeHre 3HaHU 110
TeMe "XuMHuyeckue peakiuu'

39 KonrtponbHas pabdora o teme "XuMuueckue
peakuun"
[Tonoxenue Hemeramios B [lepuoanueckoit
CHUCTEMEe XUMHUYECKUX dneMeHnToB /[, 1.

40 MenzeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. OU3NYECKHE CBOMCTBA HEMETAILIOB

41 AmoTponusi HeMeTauIoB (Ha IpuMepe

KHCIIOpO/ia, cephl, pocdopa u yriepoaa)




Bopopon: nonyuenue, pusndeckue u

42 XUMHYECKHUEe cBoMcTBa. [ 'uipuibI
["anoreHsl: HaX0X/JI€HUE B IPUPOAE, CIIOCOOBI

43 NOJy4YeHUs1, PU3NIECKUE U XUMUYECKHE
CBOMCTBA
l'anorenoBonopoasl. Baxuerimue

44 KHCJIOPOJICOICPKAIINE COSTUHEHUS
raJloreHOB
JlabopaTopHbIe U MPOMBIIUICHHEIE CITOCOOBI

45 MIOJIy4EeHUs TaIoreHoB. [IpuMenenue
raJIOr€HOB U UX COCJUHEHUN
[IpakTuueckas pabora Ne 4. Pemenue

46 9KCHEPUMEHTAIbHBIX 33/1a4 [10 TEME
"T"anorens”
Kucnopon: nabopatopHsie u

47 IPOMBIIIJICHHbIE CIOCOOBI MOTyYEeHHUS,
¢du3nyeckre U xumuueckue cpoiicraa. O30H.
ITpuMeHeHne KucIopoia U 030Ha

48 OKCHIBI ¥ IEPOKCHIBI

49 Pemienue 3a1a4 pa3nu4HbIX TUIIOB
Cepa: Hax0XKJIeHUE B IPUPOJIE, CIIOCOOBI

50 NOJy4YeHUs, PU3HNUECKUEe U XUMHUECKUE
CBOMCTBA

51 CepoBoaopo, CyabhuIbl

59 Kucnoponcoaepxaiue COeJMHEHHS! CEPBI.
Oco0eHHOCTH CBOICTB CEpHON KUCIIOThI

53 [IpakTuueckas padora Ne 5. Pemenue

AKCIIEpUMEHTANIbHBIX 3a/1a4 1o TeMe "Cepa u




ee coequHeHus"

A30T: HaX0XK/JICHHE B IIPUPOJIE, CIIOCOOBI

54 noJTydeHus1, GU3NIECKHUE U XUMHUYECKUE
CBOMCTBAa. AMMHAK, HUTPHIBI

55 Kucnopozacoaep:xamiye coeiuHEHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KHCIIOTHI

56 IIpuMeHeHue a30Ta U ero COeAMHEHU M.
A30THBIE yI0OpEHUS
docdop: HAXOKAECHUE B IPUPOJIE, CIOCOOBI

S7 NOJTy4YeHUsI, PU3NICCKUE U XUMUYECKHE
cBoricTtBa. Dochuas u pochun

58 Oxkcunst hocdopa, bocopcoaepxarire
kucinoTsl. Conu hocopHOI KUCTOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUI.
®dochopHbie y1oOpeHust
[IpakTuueckas pabora Ne 6. Pemenue

60 SKCHEPUMEHTANIbHBIX 3a7a4 10 TeMe "A30T 1
dbocdop u ux coenuHeHus"
VYraepon: HaxoXEHHE B IPUPOJIE,

61 AJJIOTPOINHbIE MOAUPUKALNH; (PU3HUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

62 Oxkcun yrnepona(Il), O‘KCI/I,Z[ yraepoaa(lV),
yroJibHasi KUCIIOTa M €€ COJA

63 Pemenue 3amaq pa3muvHbBIX THITOB
Kpemunii: HaxoxaeHne B TPUPO/IE, CIIOCOOBI

64 MoNy4eHus1, PU3NYECKUE U XUMHUUECKHE
CBOMCTBA

65 Oxkcun kpemuusi(1V), kpemHueBas Kuciora,




CHJIMKATbI

[IpuMeHeHne KpeMHUS U €r0 COCTUHEHUM.

06 Creki10, €ro noJy4yeHue, BUJIbl CTEKIIA

67 Pemenue 3aia4 pa3nu4HbIX TUIIOB

68 Cucremarusanysa 1 0000IIeHrEe 3HaHUI 110
teme "Hemeramnsr"

69 KoHntponbnas padora o reme "Hemeranmibr"

70 AHanm3 pe3yinbTaToB KOHTPOJILHOU PabOTHI,
KOpPPEKLHs OIUO0K
[Tonoxxenne merauios B [lepuonnueckon

71 CHCTEME XUMHUECKUX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS ANEKTPOHHBIX
000J104€K aTOMOB METAJLJIOB

7 OO6ume uznyeckre cBOCTBa METAIIIOB.
[TprMeHeHne MeTalIoB B OBITY U TEXHUKE

73 Cnnasel MeTaioB. Koppo3us meTaninos

74 Pemrenne 3a1a4 pa3nnyHbIX TUIIOB
DNEKTPOXUMHUECKUI psiji HaNpsKEHUH

75 MeTaiioB. O61mue crnocoObl NOTyYeHHUS
METAJIJIOB
OO6mas xapakTepucTuka MeTayioB [A-
rpymisl [leproanyeckoi cucteMbl

76 XAMHUYECKHUX 3JIEMEeHTOB. HaTpuii u kanuii:
NoJy4eHue, pusnueckue u XuMU4IecKrue
CBOICTBa, IPUMEHEHHNE IIPOCTHIX BELIECTB U
UX COeIUHEHUU

77 O6mas xapaktepucTtuka metamios [1A-

rpymsl [leprnoauyeckoi cucteMbl




XMMHYECKHX 3JIEMEHTOB. Maraui u

KaJbIUI: MOTyYeHNUEe, PU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U UX COCIMHEHUM

78

JKeécTKoCTh BOJIBI M CITOCOOBI €¢ YCTpaHSHUS

79

AJNIOMHMHUI: TIOJTydeHHe, GU3NIECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCHIA U
TUAPOKCUA aTFOMUHUS,
TUAPOKCOKOMILIEKCHI aJIFOMUHUS, X
IIPUMEHEHNE

81

Pemenue 3amau Pa3JIMYIHBIX THUIIOB

82

[IpakTuueckas pabora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 33124 MO TEME
"MeTasuibl TIaBHBIX HoArpymn"”

83

OO0m1as XxapakTepUCTUKA METAIIOB
no0ouHbIX noarpynn (b-rpymnm)
[Teproauueckoii cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

84

PuU3NYECKUE U XUMUYECKUE CBOKMCTBA XpOMa
Y €r0 COCIUHEHUN, UX IPUMEHEHUE

85

Baxwuelimme coeMHEHNs] MapTraHia.
[lepmanranar kayiusi, €ro OKMCIUTENbHBIE
CBOMCTBA

86

dusnueckre 1 XUMHUYECKHE CBOMCTBA JKeJles3a
u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIIJIaBOB XKelle3a

87

dusnyeckrue U XUMHYECKUE CBOMCTBA MEIU U




€¢ COCIMHEHMH, X IPUMEHEHUE

duznueckre 1 XUMUYECKHE CBOVICTBA [TUHKA

88 Y €ro COCTMHCHUH, UX TPUMEHEHNE.
I'MapOKCOKOMIUIEKCHI IUHKA
[IpakTuyeckas padora Ne 8. Pemenue

89 9KCIIEPUMEHTANILHBIX 3aa4 10 TeMe
"MeTaisl 1000UYHBIX OArpymn”

90 Pemenue 3ama4 pa3nuvHbIX THIIOB

o1 O06o0011eHre U cucTeMaTH3alMs U3y4YeHHOTO
Martepuana o teme "Mertanmibr"

92 Kontponbnas padota nmo teme "Merasmibt"

03 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OINOO0K
Posib xumun B 00ecrie4eHnn yCTOHYHBOTO

94 pa3ButTus yenosedecTsa. [lonarue o
HAYYHBIX METOJIaX UCCIICTOBAHMSI BEIIECTB
Hayunple mpUHIUTIBI OpraHU3anun

95 XUMHYECKOTO TIPOU3BO/ICTBA.
[TpomsblIeHHbIE CLIOCOOBI OTYUYEHHUS
Ba)XHEHIINX BEIECTB

96 XUMHUECKOE 3arpsi3HEHNE OKpYKarolei
CpeZIbl M €0 TIOCIIEACTBUS

97 XWMHUS U 310POBBE YETOBEKA.
JlexapcTBeHHbIE CPEJICTBA

08 Xumus nuimy. Poib xumun B obecrieyeHnn
MMHUIIEBON O€30IIaCHOCTH

99 Kocmernyeckue u napdromepHbsle cpecTBa.

briToBas xumug




XuMus B CTpOUTENIbCTBE. BakHelume

100 CTPOUTENbHbIE M KOHCTPYKLIMOHHBIE 1
MaTepHuabl
101 XuMUs B CEILCKOM XO35IMCTBE. 1
Opranudeckue 1 MUHEpabHbIE YI00pEHUS
102 CucremaTtu3zaius 1 00001eHNe 3HAHUH 110 1
TeMe
OBHIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

Xumus 10 knace .yrryoneHHsiid yposenb. B.B. Epemun, H.E. Ky3smenko, B.1.TepenuHn,
A.A.Jlpo3nos, B.B. JIlynun Mocksa IIpocsemienune . 2021r.
Xumus 11 knacc .yrnyonennsiii yposenb. B.B. Epémun, H.E. Ky3smenko, A.A.Jlpo3nos, B.B.

Jlynun Mockga [IpocBemienue . 2022r.

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

KonTponbHble u mpoBepouHbie padoThl K yueOHuky B. B. Epemuna, H. E. Ky3pmenxo, A. A.
Hpo3nosa, B.B. Jlynuna «Xumus. 10-11 kmace» ot aBTopa A. A. J{po310B.

https://rosuchebnik.ru/upload/iblock/90c/90c330afb518306a8a69424a558f70c0.pdf

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-



https://infourok.ru/prezentaciya-po-himii-na-temureshenie-zadach-po-organicheskoy-himii-
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