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MOSICHUTEJIbBHAS 3AITUCKA

Pabouas nmporpamma mo XMMHM Ha ypOBHE cpeAHero oluiero oopazoBanusi pazpaboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBanun B Poccuiickoi
@denepannn», TpeOOBaHMI K pe3yibTaTaM OCBOCHHsI 00pa30BaTEIbHOW MPOTPAMMEBI CPETHETO
obmiero oOpa3oBaHUs, MpPEACTaBICHHBIX B denepansbHOM ToCyIapCTBEHHOM 00pa3oBaTeIbHOM
cragaapre COO, c¢ yuérom Konnenuuu mnpenojgaBaHusi ydeOHOro mpeaMera «XHUMHUS» B
oOpa3oBaTenbHbIX  opranm3anusx  Poccuiickoit ~ @exepanuy, pealusyloIUX  OCHOBHbBIE
o0Opa3oBaTelbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHsI BOCIHUTAHUS B
Poccuiickoii @enepannu Ha niepuon a0 2025 rona» (Pacnopsbxenue [paButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIyONEHHOTO U3ydYeHHs] 3aHMMaeT BAXKHOE MECTO B CHCTEME
€CTeCTBEHHO-Hay4yHOro oOpaszoBanus yuammxcs 10-11 kmaccoB. W3ywenwe mnpeamera,
peanu3yeMoe B yCIoBHsX AuddepeHnnpoBaHHOTO, TPOPHUILHOrO 00yUYeHHS, TPU3BAHO 00ECTICUUTh
0011eo0pa3oBaTebHyI0 U OOUIEKYJIbTYPHYIO TMOJTOTOBKY BBIITYCKHHKOB IIKOJbBI, HEOOXOAUMYIO
JUIA aJanTallud MX K OBICTPO MEHSIOMIMMCS YCJIOBUSIM JKM3HHM B COIMYME, a TaKkKe s
MPOJOHKEHNUS OOY4YeHHsI B OpraHU3alUsAX MPOPEecCHOHATBHOTO 00pa3oBaHUs, B KOTOPBIX XUMHS
SIBIISICTCS OJTHOW M3 TIPUOPUTETHBIX TUCIIUILIHH.

B nporpamme mo XuMUM Ha3HaueHUE IMpeaMeTa «XUMHUS» TMONydaeT TMOAPOOHYIO
MHTEPIIPETALINI0 B COOTBETCTBUM C OCHOBomojiararommmu mnonoxenuasmu Oroc COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COJep)KaHusl, pe3yiabTaToB oOydeHUs U TpeOOBaHHI K YpPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEILCTBOM TOMY SIBJISIFOTCS — CJIEAYIOIIME BBIMOIHSAEMBIC
MPOrpaMMoOil Mo XUMUu QyHKIUU:

e uHPOPMAIIMOHHO-METOANYECKAsl, pealu3alus KOTOopoil oOecreynBaeT IMOJIydeHHe
NPECTaBICHAS O IEJSAX, COJCpPKAHWHM, OOIIeH cTparermu OOydYeHUs, BOCIHTAHUS W Pa3BUTHUS
00yyaromuxcs CpeICTBAMU NPEAMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO NMPOoduIIs;

e OpraHM3allMOHHO-TIIAHUPYIOIIasi, KOTopas MpeaycMaTpUBaeT OIpeaeTeHHe: MPUHIIUIIOB
CTPYKTYpUPOBAHMS M TOCJIEIOBATEIILHOCTH H3yUeHHUs y4eOHOrOo Marepuana, KOJIHMYECTBEHHBIX U
Ka4eCTBEHHBIX €ro XapaKTePHCTUK; IOAXOJ0B K (HOPMHUPOBAHHIO COJEPKATEIHHON OCHOBBI
KOHTPOJISI W OLEHKH OOpa3oBaTeNbHBIX JOCTIKEHHH OO0yyaroumxcs B paMKaX HTOTOBOM
aTTecTauuu B (opMe €MHOI0 TOCYIapCTBEHHOIO AK3aMEHa [0 XUMUH.

[Tporpamma At yriayOin€HHOTO U3yUYeHUS XUMHH:

® YCTaHaBIMBAET MHBAPUAHTHOE MPEIMETHOE COJepaHue, 00g3aTeNbHOE U1 U3YUYECHUS B
pamMKax OTIEeNbHBIX Mpoduiel, mpeaycMaTpuBaeT paclpeiesieHue U CTPYKTYpUPOBaHUE €ro IO
KJlaccaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUAM/pa3/ieiaM Kypca;

e aéT MpUMEpPHOE paclpeneieHne y4eOHOrO BPEeMEHH, PEKOMEHIYeMOro sl U3y4eHUs
OTJICIbHBIX TEM;

e [mpejiaraeT MPUMEPHYIO MOCIeI0BaTeIbHOCTh U3YUeHHs] yueOHOro MaTepuaia ¢ y4EToM
JIOTHKH TTOCTPOSHUSI Kypca, BHYTPHUIIPEIMETHBIX ¥ MEXKIIPEIMETHBIX CBS3CH;

e aéT METOAMYECKYI0 HWHTEpIpeTaluio Iejled W 3aJad M3yuyeHus I[peaMera Ha
yIIyON€HHOM YpOBHE € Y4YETOM COBPEMEHHBIX IPHOPUTETOB B CHUCTEME CpPEJHEro OOIIero
o0pa3oBaHus, cCOAepKATEIbHON XapaKTEPUCTUKU MIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS OCHOBHOM
00pa30BaTeNbHON TPOTpaMMBbI CPEIHETO OOMIeTO 00pa3oBaHMs (JIMYHOCTHBIX, METAMPEIMETHBIX,
MpEeIMETHBIX), a Takke C YYETOM OCHOBHBIX BHUAOB Y4eOHO-IIO3HABATEIbHBIX JIEUCTBUN
00y4aromerocsi 10 OCBOCHUIO COACPKaHMsI IPEAMETA.

[To BceM Ha3BaHHBIM MO3ULIKSAM B MIPOrpaMMe 10 XUMHUH IIPEIyCMOTPEHA MPEEeMCTBEHHOCTh
¢ o0y4eHHeM XMMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHMs. 3a MpeaesiaMi yYCTaHOBJICHHOU
IpOrpaMMoOil 1Mo XUMHUU 00s3aTeNbHOM (MHBAPHAHTHOM) COCTABIAIONIECH COJEp)KaHUS y4eOHOTo
npeaMera «XHMHUS» OCTAaETCsl BO3MOYKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBIISIOIIEH, KOTOpas
JOJI’KHA OMPEIENSIThCS B COOTBETCTBUU C HAMPABICHHEM KOHKPETHOTO Mpoduiis 00ydeHus.

B cootBerctBuu ¢ koHmentyaibHbiMU mnojoxkeHusmMu DPIOC COO o HazHaueHUU
npeaMeToB 0a30BOro M yriayOiaEHHOTO ypoBHeW B cucteme AuddepeHInpPOBAaHHOTO O0yUeHHUs Ha
YpOBHE CpeAHero oouero oopa3oBaHus XUMUs Ha YpOBHE yriayOnEHHOIO U3yUeHUsl HalpaBJeH Ha



peain3annio MPEeMCTBEHHOCTH C MOCJIEAYIOIHUM 3TallOM MOJIyYE€HUsI XUMUYECKOr0 00pa30BaHUs B
pamMKax H3yuYeHHUs CHEIHAIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKUX AMCHUUIUIMH B By3aX H
OpraHM3alMsaX CpeJHEro MpodeccrnoHalbHOro 0Opa3zoBaHus. B 3TON cBs3M M3yueHHE IpenMera
«XuMHS» OPUEHTHPOBAHO IMPEUMYIIECTBEHHO Ha pacHIMpeHHe U YIayOJeHHe TeOpPeTUYECKOH u
NPaKTUYECKOH MOJATOTOBKH 0OYYaIOIINXCs, BRIOPABIINX OINPENeIEHHBINA MPOpMIb 00ydIeHUs, B TOM
quclie C TMEepPCHeKTUBON MOCIEAYIOUIero MOIYyYeHUs] XUMUYECKOT0 00pa30BaHUS B OpraHU3alUAX
npodeccuoHaabHOro obpasoBanus. Hapsimy c stum, B cBere TpeboBanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOeHUs (enepanbHOi 00pa30BaTeIbHONW MPOTPaMMbl CPEIHEro
oOuiero oOpa3oBaHMs M3ydeHUE IpenMera «XHUMHs» OPUEHTHPOBAHO TAKXKE Ha pELIeHHE 3ajad
BOCIIMUTaHUA M  COLHUAIBHOTO pa3BUTUS  oOydarommuxcsi, Ha ¢GOpMUpPOBaHHE Y  HHX
OOIIIEUHTEIUICKTYJIbHBIX YMEHHUM, YMEHUN palMOHAIU3alMk Y4eOHOTO TpyJda M 0O0O0OIIEHHBIX
CIoco00B JeATENbHOCTH, UMEIOUTNX MEXIUCIUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBnsifoliuMu  ipeMeTa «XHUMHUS» Ha ypOBHE YIiayOJIEHHOrO H3Y4YEHHS SIBISIOTCA
yrayOnéunble Kypcebl — «Opranuueckas xumus» u «OOmas W HeopraHudeckas xumus». [lpu
OINpPECNICHUN MOJAXO0J0B K OTOOPY M CTPYKTYPHOW OpraHM3allUM COAEpk aHHs 3THX KypcOB B
mporpamMme 1Mo XUMHUU 3a OCHOBY TpHuHATHI mosioxkeHuss PI'OC COO o paznuumsax 0a30BOTO U
yrIyONE€HHOTO YPOBHEH M3YUYEeHHUs TIPEAMETa.

OcHoBy cogepxanusi kypcoB «Opranuueckas XuMus» U «OOmas U HeopraHuyeckas
XMMHSD» COCTABJISIET COBOKYMHOCTh MPEIMETHBIX 3HAHWN W YMEHHH, OTHOCSIIUXCA K 0a30oBOMY
YPOBHIO M3Y4YeHHsS MpeaMeTa. JTa cHCTeMa 3HAHUW IMOJIy4aeT OMpeesIEHHOE TEOPETUYECKOe
JIOTIOTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OONBIINH  00BEM
dakronornyeckoro Marepuana. Tak, Ha yrayOJIEHHOM YpOBHE HM3yueHHUs MpeaMeTa obecreueHa
BO3MO>KHOCTb 3HAYUTEJILHOTO yBEIMUYEHUSI 00bEMa 3HAHUM O XUMUYECKUX 3JIEMEHTaX M CBOMCTBAX
UX COCJMHEHHH Ha OCHOBE PACIIUPEHHS M YIIIyOJIeHUS MPEACTaBICHUI O CTPOCHHMU BEIECTBa,
XUMHUYECKON CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUs peaklnii, pacCMaTPUBAEMbIX C TOUKU 3PEHUS
XUMHYECKON KMHETHKU M TepMOoJuHaMuKu. M3yueHue nepuoaudeckoro 3akona u [lepuoandeckoii
CUCTEMBl XMMMYECKHUX DJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKHX
MPEJCTaBICHUSIX O CTPOCHHUH aromMa. XHUMHUYecKas CBS3b OOBSCHSAETCS C TOUYKH 3pEHUs
DHEPTeTUYECKUX HM3MEHEHUH MpHu e€ OO0pa3oBaHMM W pPa3pylICHHH, a TAaKKe C TOYKH 3PECHUS
MeXaHU3MOB e€ oOpasoBaHus. V3yueHue THUMOB peakuuid JOMONHSETCS (OPMUPOBAHUEM
IPEJICTaBICHUH 00 AJIEKTPOXMMHUYECKUX IHpoIeccax M 3JIEKTPOJIM3E pacIylaBOB U pPacTBOPOB
BemlecTB. B Kypce oOpraHmyeckol XUMHH TPU PACCMOTPEHUH PEAKIMOHHOW CIMOCOOHOCTH
COCIMHEHUH yJensercss 0coboe BHUMaHHME BOIMpPOCaM 00 AJIEKTPOHHBIX 3(PQeKTax, 0 B3aUMHOM
BJIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKI[Hii.

Ocoboe 3HaueHHe UMEET TO, YTO Ha COAEp)KaHHEe KYpCOB XUMHH YTIyOJIIEHHOTO YpPOBHS
W3YYEHHUS JJISl KJIacCOB OMpeIeIEHHOTO nMpoduiis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIOTIOJIHEHHUH K OOLIel cucTeMe MPEeIMETHBIX 3HAHMI) OKa3bIBAalOT BIMSIHUE CMEKHBIE IIPEIMETHI.
Tak, Hanpumep, B COAEPKAHUU MPEAMETa ISl KJIACCOB XUMHUKO-(PU3NYECKOTro mpoduis O0JbIIoe
3HaYeHHe OyIyT HMMETh JJIEMEHTHl y4ueOHOro marepuana mo obOmed xumuu. [Ipum u3ydyeHun
npeaMeTa B JIAaHHOM Ciy4ae akKIeHT OyJeT clelaH Ha OOIIHOCTh METOJOB MO3HaHMs, OOLUTHOCTH
3aKOHOB W TEOpPHUIl B XUMUH U B (PU3HKE: aTOMHO-MOJIEKYJISIpHAsE Teopusi (MOJIEKYJIsipHAst TEOpUs B
¢bu3nKe), 3aKOHBI COXpPAHEHUS MacChbl W DHEPrHM, 3aKOHBI TEPMOJIMHAMUKHU, DIIEKTPOIHU3A,
IIPEJICTaBJICHUS O CTPOCHHUHU BEUIECTB U JPYToOe.

B 1o ke BpeMs B coliep:KaHUU MpeaMeTa AJis KJIacCOB XMMHKO-OMOJIOTHYECKOro MpoQuis
OONBIINH yACNBHBIM BeC OyJIeT MMETh OpraHudYeckas XuMwus. B 3TOM ciydae TpenocTaBisieTcs
BO3MOXKHOCTh 1711 ©osiee 0OCTOSITETbHOTO PACCMOTPEHHUSI XMMUYECKOM OpraHU3alliu KJIETKH Kak
OMOJIOTMYECKON CHCTEMBI, B COCTaB KOTOPOM BXOZST, K TIPUMEpPY, TaKH€ CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIUIUIbI, OCIKH, YIIIEBObI, HYKJIEHHOBBIC KUCIOTHI U pyrue. [Ipu sTom 3HaHUSA
O COCTaB€ M CBOMCTBaxX NpPEJACTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHMX BEIIECTB CIy’KaT
OCHOBOI1 JIJIs1 U3yUeHUS CYITHOCTHU MPOIECCOB (DOTOCHHTE3A, ABIXaHUS, TUIIEBAPEHUSI.

B mmane ¢opmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYyYHBIX
METOJIOB TO3HAHUS M OMNbITA MPAKTUYECKOTO NMPUMEHEHHs] HAay4HbIX 3HAHUW H3yueHUe MpeaMeTra
«Xumus» Ha yriayOJa€HHOM ypOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3AX C Yy4e€OHBIMU



npeMEeTaMH, BXOJSIIUMU B COCTaB MPEIMETHBIX oOnacTeil « EcTecTBeHHO-HAay4HbIE TPEAMETHI»,
«MaremaTtuka u nHpopMaTHKa» U «PyccKuil A3bIK U JTUTEpATYpay.

[Tpu m3ydyeHnmu ydeOHOro mpenMera «XUMHUsS» Ha YrIyOJIEHHOM YpOBHE TaKXke, Kak Ha
YPOBHE OCHOBHOTO M cpeaHero ooOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3amadcit
MEPBOCTENICHHOW 3HAYUMOCTH SBJISETCSl ()OPMHUPOBAHME OCHOB HAyKH XHMHH Kak o0acTu
COBPEMEHHOT0 €CTeCTBO3HAHUS, TPAKTHUECKOH JESITeTbHOCTH YeIOBEKa U OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTyphl. Pemienuwe 5ToM 3amaud Ha yrIIyOJIEHHOM YpOBHE U3Y4YEHHUS IMpeaMeTa
MpeJnoaraeT peaqu3alnio TakKuX IeNeH, Kak:

e  (opmHupoBaHUE MPEICTABICHUI: O MaTePHAILHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSX U
MMO3HABACMOCTH SIBJICHHM MPUPOJIBI, O MECTE XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK M €€ BEIyIIei
ponu B 00€CIeYeHNH YCTONYMBOTO Pa3BUTHS YEIOBEUYECTBA: B PEIICHUH MPOOJIEM DKOJIIOTHYECKOM,
HSHEPTEeTUYECKON U MHIIEBOM 0€30MacHOCTH, B Pa3BUTUH MEJIHMIIMHBI, CO3/IaHUHA HOBBIX MaTEPHAJIOB,
HOBBIX HCTOYHHKOB JHEPIHMHM, B OOCCICUEHUH PALNMUOHAIBHOTO MPUPOJONOIH30BAHUS, B
(GbOpMHpPOBaHMH MHUPOBO33PEHUS M OOmIEeH KyJIbTYphl YEJIOBEKa, a TaKKe HKOJOTHYECKU
000CHOBaHHOTO OTHOIIIEHHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM cpee;

® OCBOCHHE CHCTEMBl 3HAHUU, JIEKAIIMX B OCHOBE XHMHUYECKOM COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MHpa: (YHIAMEHTAJIbHBIX IMOHSATHI, 3aKOHOB M TEOPUIl XMMHH,
COBPEMEHHBIX TPEACTABICHUM O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM, MOHHO-
MOJICKYJISIPHOM, HAaJMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX M KUHETUYECKHX 3aKOHOMEPHOCTAX
MPOTEKAHUsI XUMUYECKHX PEaKIHi, O XUMHUYECKOM pPAaBHOBECHH, paCTBOpax M JHUCIEPCHBIX
cUCTeMax, 00 00X HAYYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOICTBA;

e (¢opmupoBaHHe Yy OOyYarONIUXCS OCO3HAHHOTO TIOHMMaHHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XMMHYECKUX 3HAHWK I OOBSCHEHMS KIFOUEBBIX HJEH W MPOOJIeM COBPEMEHHOU
XUMHH, JUIsI OOBSICHEHHS ¥ TIPOTHO3UPOBAHUS SIBICHHUN, WMEIONIUX €CTeCTBEHHO-HAYyUYHYIO
MIPUPOJY; TPAMOTHOTO PEIICHHs] TPOOJIEeM, CBS3aHHBIX C XUMHEH, TMPOTHO3UPOBAHMS, aHAIN3a U
OIICHKH C TO3UIUI IKOJIIOTUYECKOW OE30MacCHOCTH MOCIEICTBUN OBITOBOM M MPOU3BOICTBECHHOMN
JIEATETLHOCTH YEJIOBEKAa, CBA3AHHOM C XHUMHYECKHM TPOU3BOJICTBOM, HCIIOIH30BAHUEM |
nepepaboTKOM BEIIECTB;

e yrnyOneHWe TNpeACTaBICHUH O HAy4YHBIX METOJaX T[O3HaHUS, HEOOXOTUMBIX IS
npUOOpeTeHUs] YMEHUI OPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHEHUS XUMUYECKUX SIBJICHHIA,
MMEIOIINX MECTO B IPUPOJIE, B MPAKTUUECKOMN IESITEILHOCTH U TTOBCEAHEBHOM KU3HHU.

B mnnane peanuzanuu mepBOOYEpPEHBIX BOCIUTATENBHBIX M Pa3BUBAIOMIMX (DYHKIMH
[IEJIOCTHOW CHUCTEMBI CPEIHEro OOIIero oOpa3oBaHUs MPH HM3YYCHHH MpeaMera «XWMEs Ha
yray0aEHHOM ypoBHE 0CO0YIO aKTyallbHOCTh MPUOOPETAIOT TaKKe IENH U 3a]]a4, KaK:

e BOCIUTaHHe YOEKIEHHOCTH B I[I03HABAEMOCTH SBIIEHUH MPUPOJIBI, YBaXKEHHUS K
MpoIlecCy TBOPYECTBA B OO0JACTH TEOPETUUYECKMX W TPUKIATHBIX WCCICIOBAHUNA B XHUMUH,
dbopMUpOBaHE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH,

e pa3BUTHE MOTHBAIMU K OOYYEHUIO U TMO3HAHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI 00II€YeIOBEYECKUX [IEHHOCTEH;

® pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, HMHTEJUIEKTYalbHBIX ©  TBOPYECKHX
crmocoOHOCTEl  oOydvaronuxcsi, (QopMuUpoBaHWE y HHX CO3HAaTEIBHOTO OTHOIIEHUS K
€caM000pa30BaHUIO W HETIPEPHIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHON MpoheCCHOHATBHON U
00IIIeCTBEHHON JESATEIHPHOCTH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U TTOTPEOHOCTH B
3JI0pOBOM 00pa3e )KU3HHU;

e (QopmupoBaHHME yMEHHI U HAaBBIKOB pPa3yMHOTO MPHPOAONOIL30BAaHUS, Ppa3BUTHE
HKOJIOTUYECKON KyNbTypbl, TNPUOOPETEHHE OMbITa OOIIECTBEHHO-TOJIE3HOM 3KOJOTHYECKON
JIeSATETbHOCTH.

CBS13b C PABOUYENM IMTPOTPAMMOI BOCUTAHUS LIKOJIbI

Peanuzamust BoCmUTATEIBLHOTO TOTEHIMATA YPOKOB XHMHH (YPOUHOH JAESTEIBHOCTH,
ayJIMTOPHBIX 3aHATUHN B paMKaxX MaKCHMaJIbHO JOMYCTUMOMN yueOHON Harpy3Ku) npeaycMaTpUBaeT:

- MAaKCUMaJIbHOE MCIOJIb30BAaHUE BOCIIUTATEIBHBIX BOZMOXHOCTEH COEpKaHUS YPOKOB JIJIst
dbopMupoBaHus y OOydaloOImUXCs POCCHMCKUX TPAAULMOHHBIX JYXOBHO-HPAaBCTBEHHBIX U



COLIMOKYJIBTYPHBIX LIEHHOCTEN, POCCUIICKOTO UCTOPUYECKOTO CO3HAHUS HA OCHOBE MCTOPUUYECKOTO
MPOCBEUICHHSI; TOI00P COOTBETCTBYIOIIETO COAEPKAHMSI YPOKOB, 3a/JaHUN, BCIIOMOTaTelbHBIX
MaTepUasoB, MPOOIEMHBIX CUTYaLUN 1Ji1 00CY K IEHUM;

- BKJIIOUEHHE B COJEP>KAHHE YPOKOB LEJIEBBIX OPUEHTUPOB pPE3YyJbTATOB BOCIUTAHUS, UX
Y4eT B OINPECIICHUH BOCTIUTATENIbHBIX 33]1a4 YPOKOB, 3aHATHUIA;

- BBIOOP METO/I0B, METOJUK, TEXHOJIOTUH, OKAa3bIBAIOIINX BOCIUTATEIBHOE BO3/ICHCTBHE HA
JUYHOCTh B COOTBETCTBUU C BOCHUTATEIBHBIM HACAIOM, LEIbI0 M 3aJlayaMd BOCIHUTAHMUS,
LEJIEBBIMU OpPUEHTUPAMHU pe3yJIbTaTOB BOCIUTAHUS;, pEANM3alUI0 IMPUOPUTETA BOCIUTAHUS B
y4eOHOM JeSTENHHOCTH;

- TIpUBJICYCHNE BHUMAaHMs OOydYaloIUXCs K IIEHHOCTHOMY acHeKTy M3ydaeMbIX Ha ypoKax
MPEIMETOB, SBJICHUN U COOBITHI, MHUIIMHPOBAHUE 0OCYKIECHUH, BHICKA3bIBAHUI CBOETO MHCHUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM COOBITUSM, SIBJICHUSIM, JIHIIAM;

- TNpPUMEHEHHE UHTEPAKTUBHBIX (QopM yueOHOH pabOThl — HHTEIJIEKTYaJbHBIX,
CTUMYJIMPYIOIIMX TO3HABATEIIbHYI0 MOTHBAILMIO, WIPOBBIX METOJAUK, JHUCKYCCHM, JArOIINX
BO3MOYKHOCTH TIPUOOPECTH OMBIT BEJICHUS KOHCTPYKTUBHOTO JIUAJIOTA; TPYIIIIOBOM pabOThI, KOTOpas
YYUT CTPOUTH OTHOILIEHHUS M JIEHCTBOBaTh B KOMAaHJIE, CIIOCOOCTBYET Pa3BUTHUIO KPUTHUUYECKOTO
MBIILJICHUS;

- moOyxnaeHue oOyyaroumxcs coOJoAaTh HOPMBI TOBEICHHS, MpaBWiia OOLICHHUS €O
CBePCTHHKAMH W TIEJarOTHYCCKUMH pPAOOTHUKAMHU, COOTBETCTBYIONIWE YKIAAy  IIKOJIBI,
YCTaHOBJICHHUE U MOAJEPKKY JOOpOKeNIaTeNIbHOI aTMOochephl;

- OpTraHM3aII0 HACTABHUYECTBA MOTHBUPOBAHHBIX M IPYAMPOBAHHBIX OOYJAFOIIMXCS HAJ
HEYCNEBAIOIIMMH  OJHOKJIACCHMKAaMH, B TOM 4YHCIE€ C OCOOBIMH  00pa3oBaTeIbHBIMU
NOTPEOHOCTSAMH, Jalomero OOydYarolmMMCsl COIMATbHO 3HAYMMBIA OIBIT COTPYJHUYECTBA U
B3aUMHOM TIOMOIIY;

- UHUIMMPOBAHHE U TMOAJIEPKKY MCCIEA0BATENbCKON JAESITEIbHOCTH O0yYaroumxcs,
IUIAHUPOBAHUE M BBINOJIHEHUE WHAMBUAYAJIBHBIX W TPYIIOBBIX MPOEKTOB BOCHUTATEIBHOU
HaIpPaBJIEHHOCTH.

Pesynbrathl enquHCTBA y4eOHOM M BOCHHTATENbHOW JAEATEILHOCTH OTPAKEHBI B pasielie
paboueit mporpamMmbl «JIMUHOCTHBIE pe3yibTaThl M3Y4YEHHUs y4eOHOTO MpeaMera «XuMus» Ha
YpOBHE CpeTHETO 00I1IeTro 00pa30BaHUs.

MECTO YYEBHOI'O ITIPEJMETA «XUMMUS» B YYEBHOM IIJIAHE

Ha ypoBHe cpeanero obmiero obpazoBaHusi «XUMHsD SBISETCS 00sS3aTeIbHBIM y4eOHBIM
MPEIMETOM, KOTOPBI BXOJIUT B COCTaB MPEIMETHOM 001acTH « ECTeCTBEHHOHAYYHBIC TTPEIMETHD».

Cpoxk ocBoeHus paboueit mporpammsr: 10-11 kmaccer, 2 roga

KonndgecTBo yacoB B yd4eOHOM 1uiaHe Ha u3ydyeHue npeamera (33-34 yueOHbIe Heenm)

Knacc KoanyecTBO 4acoB B HEAETIO KomnnuecTBo yacoB B rof
10 xmacc 3 102
11 xnacc 3 99
Bcero 201




COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHU4eCKOM XUMHH.

[IpenMeT W 3HaueHWE OPraHWYECKOM XUMHUM, TPEACTABIEHHE O MHOrooopazuu
OpPraHMYECKHUX COCIUHECHHM.

ONEKTPOHHOE CTPOEHHWE aToMa YIJepojaa: OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS.
BaneHTHble BO3MOXHOCTM aroma yriaepoaa. XMUMHYECKas CBS3b B OPraHUYECKMX COCIUHECHMSIX.
Tunbl THOpMAM3aIMK ATOMHBIX opOuTanel yriepoga. MexaHu3Mbl 00pa30oBaHMs KOBaJCHTHOU
CBsI3U (OOMEHHBIH U IOHOPHO-AaKLENTOPHBbIN). THUIbI epeKpbIBaHUsA aTOMHBIX OpOUTajel, 6- U m-
cBs3u. OpnuHapHas, JBOWHAs © TpoWHas CBsA3b. CHOCOOBI pa3pbiBa CBs3CH B MOJIEKYJIax
opranudeckux BeuiecTs. [loHsTHe 0 cBOOOAHOM panukaie, Hykiaeopuie u 3JIeKTpoduie.

Teopust cTpoeHuss opraHudeckux coeauHeHuit A.M. bBytnepoBa U coBpeMEHHbIE
IIPEJICTABICHUS O CTPYKTYpPE MOJEKYJ. 3HaUE€HUE TEOPUH CTPOEHUS OPTaHUYECKUX COEIMHEHHUU.
Monekymsipasie U CTpyKTypHBIe (opMynbl. CTpykTypHBIe (QOPMYINBI  pPa3TUYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, CKeneTrHas. [3omepus. Buapl u30Mepuu:  CTpyKTypHas,
NPOCTPAHCTBEHHAs. DJEKTPOHHBIE JPQPEKTHl B  MOJIEKYJaX OpPraHMYECKHX  COCIUHEHHUN
(MHIYKTHBHBIN 1 ME30MEPHBINA d(DPEKTHI).

[IpencraBnenne o kiaccu(uKauu opraHuveckux BemiecTB. [loHsATHE O QYHKIMOHATBHOM
rpynne. I'omonorus. 'omonornueckue psiapl. CucreMaTndeckass HOMEHKJIATypa OpPraHMYECKHX
coenuHennil (IUPAC) u TpuBnanbHble HA3BaHUS OT/EIbHBIX MPEACTABUTENCH.

OcobenHocTn M Kjlaccuukauus  OopraHudeckux  peakuuid.  OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMH B OPTaHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BEUIECTB U MX INPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYECKHX BEIIECTB W MaTepuajgaMH Ha HUX OCHOBE, OIBITHI IO IMPEBPALICHUIO
OpPraHMYECKHX BEILECTB MPH HarpeBaHUM (I1aBlIeHHEe, OOyTIIMBaHUE U TOPEHHE), KOHCTPYHUPOBAHUE
MOJIeJIeM MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yri1eBoa0poambl.

Ankanbpl. ['omMonorndeckuii psaj ankaHoB, oOmias ¢opmysia, HOMEHKIATypa U H30Mepusl.
DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ ANKAHOB, SP’-TMOPHUAM3AIMS ATOMHBIX
opOuTaneit yrieposa, 6-cBsizb. Ou3ndeckue CBONCTBA aJTKaHOB.

XVMMHYECKHE CBOMCTBA AJIKAHOB: PEAKLUUU 3aMELIEHUS, U30MEPU3ALNHN, NETUIPUPOBAHMS,
LUKJIN3al1K, TUPOJIN3a, KPEKUHra, ropeHus. [IpencraBienre o MexaHu3Me peakiuii paauKalbHOTO
3aMELICHMSL.

Haxoxnaenue B npupoae. CriocoObl 1OJIy4eHNs U IPUMEHEHHUE aJIKaHOB.

[{uknoankanel. Ob6mas Gopmyna, HOMEHKIaTypa U uzoMmepus. OCOOEHHOCTH CTPOECHUS U
XUMHUYECKHX CBOWCTB MaiblX (UMKJIONPONAH, IUKIOOyTaH) M OOBIYHBIX (IMKIIOMEHTAaH,
IIUKJIOT€KCaH) HUKIoaikaHoB. CrocoObl MOMyYeHHs U IPUMEHEHHUE IUKII0AIKaHOB.

Ankensl. 'oMonorndeckuii psiji aIKeHOB, o0Imas popMylia, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT AJIKEHOB, SP>-THOPUIM3AIIMsA ATOMHBIX OpOUTasIell yriiepoa,
6- u m-cBsi3u. CTPyKTypHasi U TeoMeTpuueckas (Iuc-TpaHc-) uzomepus. Ousznyueckue CBOWCTBA
AJIKEHOB. XUMHYECKHE CBOMCTBA: pPEaKLUMU NPUCOCIAMHEHUS, 3aMEILECHUS B O-IIOJIOKEHHUE IIpU
JIBOMHOM CBSI3U, IOJMMepu3anuu 1 okucienus. [Ipasuino MapkoBHukoBa. KauecTBEeHHbIE peaklinu
Ha JIBOMHYIO cBsI3b. CIIOCOOBI MOTY4YEHUS U TPUMEHEHHE aJIKEHOB.

AJKagueHsl. Knaccudukarus aJIKa/InE€HOB (conpspkEHHBIE, M30JIMPOBaHHBbIE,
Kymynupoganuwvie). OcOOEHHOCTH JIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOMCTB CONPSKEHHBIX
IMeHOoB, 1,2- u 1,4-npucoenunenne. [lomumepuzamus conpspk€HHBIX TUeHOB. CriocoObl OTYYeHHUs
Y IIPUMEHEHUE aJIKaINEHOB.

Anxunbl. ['oMOJOTHYECKHA sl amKUHOB, oOmmIas (opmyrina, HOMEHKIATypa U HU30MEpHsL.
DNEeKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHUHOB, SP-TMOpHUIM3alMs aTOMHBIX
opOutaneit yriepojna. PuznUecKkue CBOWCTBA aAJIKUHOB. XHMHYECKHE CBOWCTBA: pEaKIUU



NPUCOCTUHEHNUS, IUMEPH3alMd W TPUMEpPHU3allH, OKHUCICHUs. KHCIOTHBIE CBOWCTBAa aIKWHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBeHHBIE peakiuu Ha TPOHHYIO CBsA3b. CrocoObl
MOJTYYCHHUSI ¥ IPUMEHEHHUE aJIKUHOB.

ApomMatudeckue yrieBoaopoabl (apeHsl). ['oMonoruueckuii psa apeHoB, obmas Gopmya,
HOMEHKJIaTypa W H30MepHs. DIIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbI OEH30Ia.
dusnyeckre CBOWCTBa apeHOB. XHWMHUYECKHE CBOICTBa O€H30Ja M €ro TOMOJIOTOB: PEaKIUu
3aMelIeHUs] B OEH30JbHOM KOJIBLIE W YTIJIEBOJOPOJHOM paJHKale, pPEaKiUh MPUCOSIHHEHUS,
OKHCJIeHHEe romojoroB Oensona. [IpencraBieHre o0 OpUEHTUPYIOLIEM JIEHCTBUU 3aMECTUTENEH B
OEH30JIbHOM KOJIbLIE Ha MTPUMEPE ATKMIBHBIX PaJUKaIoB, KapOOKCHILHON, THAPOKCUILHOM, aMUHO-
U HUTPOTPYIIBL, aTOMOB TajoreHoB. (OcCOOEHHOCTH XHMHYECKHX CBOWCTB  CTHpOJIA.
[Monumepuzarms ctuposa. CriocoObl MOTYYeHUS ¥ TPUMEHEHHE apOMAaTUYECKHIX YTIIEBOIOPOJIOB.

[Tpuponnsiii ra3. [lonytHeie HedTsaHble Ta3pl. HedTh u e€ mpoucxoxaenue. KameHHBIN
yroiib M TPORYKTHl ero mnepepaboTku. CrocoObl mepepaboTki HedTH: MEeperoHka, KpPEeKWHT
(TepMHUUYECKHH, KaTaJTUTHYCCKUN), pUGOPMHHT, MUposn3. IIpoaykTel mepepaboTku HePTH, HX
NPUMEHEHHE B TIPOMBIIIICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXKAY PA3IMYHBIMU KIIACCaAMH YTIIEBOJAOPOIOB.

DJEKTPOHHOE CTPOEHHE TaJOTEHIPOM3BOIHBIX YIJIEBOJIOPOIOB. Peakuuu 3amMerieHus
rajoreHa Ha THJIPOKCOTPYMIY, HUTPOTPYIIY, IMAHOTPyNIy, aMuHOrpymnmy. JleficTBue Ha
raJOTCHIIPOM3BOIHBIE  BOAHOTO M CIHPTOBOTO  pacTBopa  mEnoud. BzammopeiictBue
JTUTaJIOTEHAIKAHOB C MarHueM M UUHKOM. [loHsTHE O MeTayjuIoOpraHMYecKUX COEIUHEHUSX.
Vcnonp30BaHue TaOTEHIPOU3BOAHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHUKE W TIPH CHHTE3E
OpraHMYECKUX BEIIECTB.

OKcrepUMEHTabHBIE METOABl M3y4YeHHsS BEIIECTB M WX TNPEBPALICHUN: H3yYeHHUE
(bu3NYECKUX CBONCTB YTJIEBOJOPOAOB (PacTBOPUMOCTH), KaYECTBEHHBIX PEaKLUi YTIEBOJOPOJIOB
pa3NMYHBIX Ki1accoB (oOecuBeyrBaHWE OpPOMHOW WM HOTHOW BOJBI, pacTBOpa IEepMaHraHara
KaJusi, B3aUMOJICHCTBHE alleTUIeHa C aMMHAYHBIM pacTBOpoM okcuiaa cepedpa(l)), kauecTBeHHOE
oOHapy’KeHHEe YTJIepoa U BOJOPO/a B OPraHUYECKHUX BEIIECTBAX, MOJyUYEeHUE ITUICHA U U3YUCHUE
€ro CBOWMCTB, O3HaKoMJIeHHE ¢ KoyuiekuusimMu «Hedte» u «Yromb», ¢ obOpasuamu miaacTMmace,
KayuyyKOB M PE3WHBI, MOJICIUPOBAHUE MOJIEKYJ YTJIEBOJIOPOJOB U TaJOTCHIIPOU3BOIHBIX
YTJIEBOIOPOIOB.

Kucopoaconep:kauniue opranuyeckne coeuHeHusl.

[IpenenbHble omHOaTOMHBIE CcHUpPTh. CTpoeHHEe MOJEeKyn (Ha MpUMepe MeTaHolla U
sTaHona). ['omonorudeckuit psa, obmiast Gopmyrna, u3oMepus, HOMEHKIATypa W KIaCcCU(PUKAIIUS.
dusnyeckre CBOWCTBAa TMpPEAENTbHBIX OJIHOATOMHBIX CHUPTOB. BoJopoaHBIe CBS3HM MEXITY
MOJIEKYJIaMH CIIUPTOB. XMMHUUYECKHE CBOMCTBA: peakIMl 3aMeIICHUs], ACTHUAPATALUN, OKHCICHHUS,
B3aMMOJICIICTBHE C OPraHMYECKUMHU W HEOpraHm4yecKuMH Kuciotamu. KauecTBeHHas peakuus Ha
OJTHOATOMHBIE CHUPTHL. JleHiCTBHE STaHONa W MeTaHojla Ha OpraHu3M uyenoBeka. CrocoObl
MOJTyYeHUs U PUMEHEHUE OJHOATOMHBIX CITUPTOB.

[TpocTeie »¢upsl, HOMeHKIaTypa U u3oMepus. OcoOeHHOCTH (DU3MUECKUX M XUMHUYCCKHIX
CBOWCTB.

MHOroaTOMHBIE CIUPTHI — OSTHJICHTIMKOIb W TIMIepuH. Duznyeckne M XUMHUYECKHE
CBOICTBa: peakIuu 3aMellleHus, B3aUMOJICHCTBHE C OPraHMYECKUMHU M HEOPraHMYECKUMU
KHCJIOTaMHM, KAaueCTBEHHAs PEaKIMs Ha MHOTOATOMHBbIE crUpThl. IlpencraBieHne o MexaHU3Me
peakiuii HykiaeounpHOro 3amenieHus. [leiictBiue Ha opranusm yenoBeka. CrocoObl MOTy4YeHHs U
NPUMEHEHNE MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKYJbl, B3aMMHOE BIUSHHE THAPOKCOTPYIIBI M OCH30JIBLHOTO SIpa.
Omsnueckue cBoiicTBa (eHona. OcoOEHHOCTH XUMHUYECKHMX CBOMCTB Qenona. KadecTBeHHBIE
peakiuu Ha (Qenon. TokcuyHocTs ¢Qenona. CrocoObl MoONydeHHS W TpUMEHEeHHe (QeHona.
®enonpopManbaeTuaHAS CMOJIA.

KapOoHunbHble COENMHEHUS — aJbJAETUABl U KETOHBI. OJEKTPOHHOE CTPOCHHE
KapOOHMJIBHON Tpymnmbl. ['OMoJOrHuYecKkue psasl ajdbJerHJOoB M KETOHOB, oOmas Qopmya,
nu30MepUs 1 HOMEHKIIaTypa. PU3ndyecKue CBOICTBA albJIerHI0B U KETOHOB. XMMHUUECKHE CBOMCTBA



anbJIeTU/IOB M KETOHOB: peakuuu MpucoeguHeHus. OKHCIEHUE albAETUAO0B, KadyeCTBEHHbIE
peakuu Ha anbaerusl. CrnocoObl MOTyUYeHHs U IPUMEHEHHUE ajlbJIeTHJI0B U KETOHOB.

OnHOOCHOBHBIE NpEJeNbHbIE KapOOHOBBIE KHUCIOTHI. (OCOOEHHOCTH CTPOEHHUS MOJEKYJ
KapOOHOBBIX KHCIOT. M3oMmepus M HoMeHkiIaTypa. Pusmyeckue CBOMCTBa OJHOOCHOBHBIX
npeeNbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBSI3M MEXIY MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA: KHUCIOTHBIE CBOMCTBA, peakUus 3TepUPUKALMM, PEaKIUH C ydacTHEM
YIJIEBOJOPOAHOTO pajnukana. (OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCHOTHL. [loHsiTHE O
IPOM3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3(pupax. MHoroobpaszue KapOOHOBBIX KHUCIOT.
OCOOEHHOCTH CBOWCTB HEMpEAETbHBIX U apOMATUYECKHX KapOOHOBBIX KHCIOT, JUKAPOOHOBBIX
KHCJIOT, TUAPOKCUKapOOHOBBIX KHcHOT. IlpencraButenu BbICIIMX — KapOOHOBBIX — KHCJIOT:
CTeapuHOBasi, NaAJIbMUTUHOBAs, OJEUHOBAs, JUHONEBAs, JAuHONIeHo6ass KHUCIOTbl. CrocoObl
MOJYy4YEeHHUs U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble >¢upel. 'oMmomoruueckuit psia, odmas (opmyia, u3oMepus M HOMEHKIATypa.
dusnueckue 1 XUMUYECKHUE CBOMCTBA: THAPOJIN3 B KMCION U LIEIIOUHON Cpeie.

Kupsr. Ctpoenne, puznveckue U XUMHUECKHE CBOWCTBA KXHPOB: THIAPOJIU3 B KUCIOH U
meao4Hol cpene. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPIKALIMX OCTATKU HETpeleNbHbIX JKUPHBIX
KUCHOT. JKUpBI B IPUPOJIE.

MBp11a KaK coH BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

OOmast xapakrtepucTuka yriaeBofoB. Kiaccupukamus yrieBogoB (MOHO-, AU- U
nonucaxapuabl). MoHocaxapuapl: INIOKO3a, (pyKTos3a, ramakrosa, pubdo3a, Ie30Kcupudo3a.
®dusnyecKue CBOMCTBA U HaxoXJeHue B npupoje. PorocuHTe3. XUMUYECKHE CBONMCTBA IIIFOKO3BI:
PEaKIMU C yYacTHEM CIUPTOBBIX U albJIETUIHON I'PYyMIl, CIIUPTOBOE M MOJOYHOKUCIIOE OpOKEHHE.
[IpuMeHeHre TIIOKO3bI, €€ 3HAUEHHE B JKHU3HENEATENbHOCTH opraHusMa. /[ucaxapuabl: caxaposa,
MaJIbTO3a M JIakTo3a. BoccTaHaBnuBaroIllMe M HEBOCCTaHABIMBAIOIIME aucaxapuiabl. ['maponus
nucaxapunoB. Haxoxnenue B npupoae u npuMeHeHue. [lommcaxapuipl: Kpaxmall, TJIIMKOTEH U
neutrono3a. CTpoeHrne MakpoMoJIeKyJsl Kpaxmana, TJIMKOreHa U LHesToo3bl. Pu3ndeckre cBOMCTBa
Kpaxmajia M LeJUTI003bl. XMMHUECKHE CBOICTBA Kpaxmala: TMJIpOJIN3, KaueCTBEHHAsl PEaKIus ¢
noJoM. XMMHUYECKHE CBOMCTBA LIEUIIOI03bI: THAPOIIN3, MoJTydyeHHe 3(GupoB 1emioao3bl. [lonsTue
00 HCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

OKclepUMEHTaIbHbIE METOJbl M3YYEHHs BELIECTB M HUX MPEBpAIICHUN: PacTBOPUMOCTh
pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHICTBUE ITAHOJA C HATPUEM, OKUCIIEHUE STHJIOBOTO CIIUPTA B
aJIbJETU] Ha pacKaJ€HHON MEIHOM MPOBOJIOKE, OKUCICHHE 3TUIOBOTO CIUPTA JUXPOMATOM Kallus
(BO3MOYXKHO MHCIIOJNb30BaHUE BHUAECOMATEPHUATIOB), Kaue€CTBEHHBIE pEaKIMM Ha alpIeruinl (c
ruapokcusiom nuammuHcepeopa(l) u ruapokcuaom meau(ll)), peakums rMIepuHa ¢ THAPOKCUAOM
meau(Il), xumuueckue CBOICTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aHMMOJEIHCTBHE pacTBOpa
rmoKko3el ¢ ruapokcugoM  Memu(ll), B3aumoneiicTBMEe Kpaxmajga C  HMOJOM, pELICHHE
HKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Cruptel U (eHoms, «KapOoHoBbie KUCIOTHL. ClI0XKHBIE
3hUpBI».

A3oTcoaep:xaniue opraHnyecKkne coeANHeHusl.

AMUHBI — OpraHuvecKue Mpou3BoiHble aMmmuaka. Kinaccudukanus aMuHOB: anudaTtudeckue
U apoMaTHYecKHe; NepBUYHbIC, BTOPHUYHBIE U TpeTnyHble. CTpoeHHe MOJeKys, obmas ¢Gopmyia,
U30MEpHsl, HOMEHKJAaTypa U (U3MUECKHe CBOMCTBA. XHMHMUYECKOE CBOWMCTBA alu(paTHYECKHX
aMUHOB: OCHOBHBIE CBOMCTBA, QJIKWJIMPOBAHNE, B3aUMOJAECUCTBHE NIEPBUUHBIX aMUHOB C a30THCTOMN
kucsoToi. Conu anKnIaMMOHUS.

AHWINH — OpeICcTaBUTENb aMMHOB apomartuuyeckoro psaa. CtpoeHue aHwivHa. B3zanmHoe
BIMSIHAE TPYNI aTOMOB B MOJIEKyJde aHWiIMHA. OCOOEHHOCTM XUMHUYECKUX CBOMCTB aHMIIMHA.
KagectBennsle peakiuy Ha aHWIMH. CrIocoObI MOTy4YeHUs! U IPUMEHEHHE an(aTHIECKUX aMUHOB.
[Tony4yenue aHMIMHA U3 HUTPOOEH30IA.

AmuHokucnotsel. HoMenknatypa u uzomepus. OTienbHble NPEACTaBUTENHN 0-aMUHOKHCIIOT:
ITIUIMH, anaHuH. Pusndeckue CBOMCTBa aMUHOKUCIOT. XMMHUYECKHE CBOMCTBA aMHUHOKHUCIIOT Kak
aM(OTEPHBIX OPraHUYECKUX COCTUHEHUH, peakiysl MOJMKOHIEHCAINU, 00pa3oBaHUe MENTHIHON
cBs3U. bronornueckoe 3HaueHue aMUHOKHUCIOT. CHHTE3 U THAPOIIU3 MENTHI0B.



benku kak npupoHblie nonuMepsl. [lepBuunas, BTopuyHas U TpETUYHAsI CTPYKTypa OENIKOB.
XuMHUECKHe CBOMCTBA OENIKOB: THAPOIIN3, IeHATypalusl, KaueCTBEHHbIE PEaKLIMU Ha OEIIKH.

OKcrepUMEHTAJIbHbIE METObl U3YUYEHHMSI BEIIECTB U UX IPEBPAIICHUI: pacTBOpEHUE OEIKOB
B BOJE, JEHaTypauus O€JIKOB MpH HAarpeBaHUM, LBETHbIC pEaKUUU Ha OeNKH, pelIeHne
AKCIEPUMEHTAIBHBIX 33/ady MO TeMaM «A30TcoAepXallie OpraHUYeCKUe COECOUHEHUS» U
«Pacno3HaBaHue OpraHMYECKUX COCTUHEHUI.

BbicokomoiieKkyIsipHbIe COeJUHEHHUS.

OcCHOBHbBIE TIOHATUS XMMHHM BBICOKOMOJIEKYJISIDHBIX COCIMHEHUN: MOHOMED, IOJUMED,
CTPYKTYpPHO€E 3BEHO, CTETIEHb MOJUMEPU3ALINH, CPEIHAS MOJIeKyIsapHas Macca. OCHOBHbBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — MOJMMEPU3ALNS U TOJUKOHACHCALUS.

[Tonmumepusie MaTepuansl. [lnacTMaccel (IOJUATHIIEH, TOJUIPONWIEH, OJUBUHUIXIOPU,
HOJMCTUPOJI, TOJMMETUIMETAKpUIIAT, MOJIMKApOOHAThI, MOJMATWIEHTepedTanaT). Y TWin3auus U
nepepabdoTKa TIACTHKA.

OnacroMepbl:  HaTypalbHbIH  KaydyK, CHHTETHYeCKMe Kayuyyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BonokHa: HaTypanpHbIE (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAlpOH U JIaBCaH).

[Tonumeps! cnenyanbHOrO HazHaueHUs (TEQUIOH, KeBJap, JIEKTPONPOBOAIINE HOIUMEPHI,
OuopasnaraemMble IOJTUMEPBHI).

OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YEHMs BELIECTB U MX INPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3laMu MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, peIIeHHE
AKCIEPUMEHTAJIBHBIX 3a1a4 10 TeMe «Pacro3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3aaumn.

Haxoxxnenue MosekyssaspHOH (opMyJibl OPraHMUeCKOro COEAMHEHUsS! MO0 MAacCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXACHHE MOJIEKYJISPHONH (HOpMYJbl OpraHMYECKOIo
coeIMHEHMS 110 Macce (00BEMY) MPOAYKTOB CrOpaHHUs, 1O KOJMUYECTBY BeIIeCTBa (Macce, 00bEMY)
NPOJYKTOB pPEAKIWW W/WIM HWCXOJHBIX BEIIECTB, YCTAaHOBJCHHE CTPYKTypHOU (OpPMYIIBI
OpPraHMYeCKOTO BEIIECTBA Ha OCHOBE €ro XMMHUYECKUX CBOWCTB WJIM CIOCOOOB MOJyYEHU,
OIpeJIeJICHUE O BbIX0a IIPOAYKTa PEAKLIIUNA OT TEOPETUIECKU BO3ZMOKHOTO.

Me:xnpeaMeTHBIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBA3€M Npu M3yyeHUM opraHuyeckoil xumuu B 10 kmacce
OCYILECTBJIICTCSI 4Y€pe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX IOHATHUH, Tak W
MNOHSTHUN, IPUHATHIX B OTJIEIBHBIX PEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO011e ecTeCTBEHHO-HaY4HbIE OHTHSA: SBJICHNE, HAYUHBIN (DaKT, TUIIOTE3a, TEOPUS, 3aKOH,
aHanmu3, CHHTE3, KJIacCUpUKaMsa, HaOJIOJeHUe, U3MEpPEeHHe, OSKCIEPUMEHT, MOJEIb,
MOJIEJTMPOBAHUE.

®du3nka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, YHEPTE€TUYECKUI YPOBEHb,
BEIIECTBO, TeJ0, O0OBEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUYECKHE BEIWYMHBI, €IUHULIBI
U3MEPEHHUsI, CKOPOCTh, JHEPTHS, Macca.

buonorus: xnerka, opraHusM, sKocucrema, Ouocdepa, MeTabonIu3M, HaCleACTBEHHOCTb,
aBTOTPOGHBIA W TEeTepOTPO(HBIN THUI TNUTaHWA, OpokeHHe, (POTOCHHTE3, IbIXaHHEe, OEJKH,
YTJIEBO/bI, )KUPBI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hble HCKOMaeMbIe, TOTIIHBO.

TexHonOrKA: NMuUIIEBbIE NMPOAYKTHI, OCHOBBI PALIMOHAJIBHOIO NMHUTAHUSA, MOIOIIUE CPEACTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KUIIACC

OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernueckne 0CHOBbI XHMMH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHE 3JE€KTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YHCIIA. DHEPreTUYECKHE YPOBHH U NOLYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccugukarus XuMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pactipenenenne 371eKTPOHOB 110



ATOMHBIM OpOUTAISIM. DJEKTPOHHBIE KOH(QUTYpallUd aTOMOB SJEMEHTOB IEPBOr0—4YEeTBEPTOrO
MEPUOJOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHU, JJIGKTPOHHBIE KOH(UTYpalUud HOHOB.
DIEeKTPOOTPULIATETEHOCTb.

[lepmonnuecknii 3axkoH u Ilepmonnueckas cucremMa XUMHUECKMX dieMeHToB J[.U.
MenneneeBa. CBsi3b MepUOAMUECKOT0 3aK0HA U [leproanyeckoit CUCTEMbl XUMHUECKUX AJIEMEHTOB
C COBPEMEHHOM TEOpHEl CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTHM HM3MEHEHHs CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB 10 TPYINAM U MepruoaaM. 3HaAUCHHE
nepuoanveckoro 3akoHa J[.1. Mennaeneena.

XuMuyeckasi CBsi3b. BHIIBI XMMHUYECKOW CBS3U: KOBAJICHTHAs, MOHHAsA, METAJUIMYECKas.
MexaHu3mbl 00pa3oBaHusl KOBAJIEHTHOW CBSI3U: OOMEHHBIH U JIOHOPHO-aKLENTOPHBIM. DHEprus u
JnuHa cBs3u. [lonsipHOCTH, HANpPaBIEHHOCTh M HACHIIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTHbie
cBs13u. Bogopoanas cBsizb. MeXMOIEKYISIpHBIE B3aUMOICHCTBUSI.

BaneHTHOCTD U BaJIeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJT
C UX TEOMETPUUYECKUM CTPOEHHEM (Ha MpUMepe COSAMHEHUN AIIEMEHTOB BTOPOTO MEPHOIA).

[IpeacraBienne O  KOMIUIEKCHBIX coequHeHusx. (CocTaB  KOMIUIEKCHOTO — HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABL. 3HAUeHHE KOMIUIEKCHBIX coeauHeHud. [lonsatue o
KOOPAWHALIMOHHOW XHUMUHU.

BemectBa MOJIEKYJIIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHs. THUIBl KPUCTAIUNIMYECKHUX
peIETOK (CTPYKTYp) U CBOMCTBA BELLIECTB.

Ilonsitne o nucnepcHeix cucrteMax. MctuHHble pacTBOphL. lIpencraBieHne o KOMIOUMIHBIX
pactBopax. CiocoObl BeIpaKeHHUsI KOHLIEHTPAIMK PaCTBOPOB: MaccoBasi J10JIsl BEIIECTBA B pacTBOPE,
MOJISIpHAsE ~KOHUEHTpanus. HacbllieHHble U HEHACBIIIEHHBIE PacTBOPBI, PacTBOPHUMOCTb.
Kpucramnoruaparsr.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. TpHUBHANbHBIE Ha3BaHUS
OT/ICNIbHBIX MPEJICTaBUTEICH HEOPraHUYECKUX BEIIECTB.

Knaccudukanuss XuMHUEeCKUX peakIuii B HEOPraHWYECKOW W OPraHMYECKOW XUMHUHU. 3aKOH
COXpaHEHHUS MacChl BEIIECTB; 3aKOH COXPAHEHHUS M MPEBpAICHUS SHEPTUU TMPH XUMHUUYECKHUX
peakuusx. TermnoBbie 3 PeKThl XUMUUECKUX peakiuid. TepMoXuMuyeckue ypaBHEHUS.

CKOpOCTh XUMHUYECKOW peakind, e€ 3aBUCUMOCTh OT Pa3IMYHBIX (PakTOpoB. [ OMOTCHHBIE U
reTeporeHHble peakuuu. Katanus u kataamzaTtopsl.

OO6patumbie U HEOOpaTUMBbIE peakluu. XUMUYeCKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHs. DakTOphl, BIMSAIOIMIME Ha IMOJIOKEHUE XHMMHUYECKOTO PpaBHOBECHS: TeMIeEparypa,
JIaBJICHUE Y KOHILIEHTPAIMU BEIECTB, y4acTByromuX B peakuuu. [Ipunnun Jle [larense.

Onektponautuyeckas aucconmanusa. CunbHble U cnalOble  37MeKTponuThl.  CreneHb
nuccormanuu. Cpela BOJHBIX PACTBOPOB: KHUCIOTHasl, HEWTpanbHas, mienodHas. BomopomaHbrit
nokazarensb (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CTeneHb okucieHus. OKUCTuTeNb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHS W BOCCTaHOBJICHMs. BakHeilline OKHUCIUTENN H
BOCCTaHOBUTENH. METOT 3JIEKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIIIECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB U UX MPEBpALICHUN: PpPAa3JI0KEHUE
MEepoKCcUAa BOAOPOAA B TNPUCYTCTBUM KATAJIM3aTOPa, MOJEIH KPUCTAJUIMYECKHX PEHETOK,
MPOBEJICHUE peaKlnii HOHHOTO 0OMEHa, OTpeieNieHre CPpelbl PACTBOPOB C IOMOIIIbIO MHAUKATOPOB,
W3YYCHHUE BIUSHUS PANMUYHBIX (AKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIUUd W TIOJOKEHUE
XUMHUYECKOI'0 PAaBHOBECHS.

Heopranuyeckasi Xumusi.

[lonoxenne HemeramuioB B llepuogumyeckoit cucrtemMe xumudeckux i3iemeHtos J[.H.
MenneneeBa U OCOOCHHOCTH CTPOEHUST WX aroMoB. DuU3MYECKHE CBONCTBA HEMETAJUIOB.
AnnoTponus HeMeTauIoB (Ha mpuMepe KUcaopoa, cepsl, hocdopa u yriepoaa).

Bonopon. Ilonmyuenue, gu3udeckue W XUMHUYECKHE CBOWCTBA: PEAKIIMH C METAUIaMU U
HEMeETaJUIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 3JIEMEHTHI.

[anorensl. HaxoxaeHue B TpUPOJE, CIOCOOBI TOMy4YeHUS, (QU3NYCCKHUE U XHUMHUYCCKUC
cBolicTBa. ['amoreHoBomoponbl. BakHeiline KHUCIOPOACOJEPKAIIUE COEIUHEHUS TaJIOr€HOB.



JlabopatopHble U MPOMBIIITIEHHBIE CIIOCOOBI MOTYYeHHsI FaJIOreHoB. [IpruMeHeHue rajJoreHoB U ux
COEIUHEHU.

Kucnopon, o3on. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI TONYYEHHUS KHCIIOpPOJA.
duznyeckre 1 XMMUYECKHE CBOMCTBA M MPUMEHEHHE KUCI0poAa U 030Ha. OKCUIBI U IEPOKCHUBI.

Cepa. Haxoxienue B mpupojie, CriocoObl MoxyyeHus, puandeckue 1 XMuMUIECKHe CBOMCTBRA.
Cepoonopon, cyiabduabl. Oxcun cepbi(IV), okecun cepri(VI). CepHucTas u cepHasi KUCIOTBHI U HX
cosu. OCOOEHHOCTH CBOMCTB CEPHOM KUCIOTHL. [IprMeHeHne cepbl 1 €€ CoeTMHEHMI.

A3zot. Haxoxenue B mpupoje, crocoObl mosydeHus, (u3ndeckue U XMMHUUECKHe CBONCTBRA.
AmMMmuak, HUTpuIbl. Okcuabl a3zoTa. A30THCTas M a30THasg KUCIOTHI U MX coiu. OCcOOEHHOCTH
CBOICTB a30THOI KUCIOTHI. [[prMeHeHune a30Ta u ero coeJMHeH. A30THBIE y100peHUs.

®ochop. HaxoxneHnwe B Tpupojie, CHOCOOBI TONydYeHUs, (U3NYECKUE U XHUMHUYCCKUC
cBorictBa. Dochuasr u hochun. Oxcuanl hochopa, Gochopnas kucmora u e€ conu. [IpumeHenue
docthopa u ero coequnenuit. PochopHsie yI00peHHs.

Yranepoa, HaxoxaeHHe B mpupone. AsorpornHble Moauduxanuu. Duznyueckue u
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriaepoaom. Oxcun yraepona(ll), okcug
yraepoaa(lV), yronbHas kuciora u €€ coiau. AKTHUBHPOBAHHBIA Yroib, ancopOuus. DyiiepeHsl,
rpadeH, yriepoaHble HaHOTPYOKH. [IprMeHeHre mpOCThIX BEIIeCTB, 00pa30BaHHBIX YIIIEPOAOM, U
€ro COeIMHEHHU.

Kpemnuuii. Haxoxxnenue B mpupoje, CnocoObl TMONMy4eHHUs, (HU3NYECKHe M XUMHYECKUE
cBoiictBa. Oxcup kpemuus(IV), kpemHueBas KucioTa, CUIUKaThl. [IpuMeHeHHe KpeMHHS U €ro
coenuHeHuil. CTEKII0, €ro MoIy4eHNe, BUIbl CTEKIIA.

[Tonoxenne MetamnoB B [leproanueckoit cucteMe XUMUYECKUX 37eMeHTOB. OcoOeHHOCTH
CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue (usnueckue CBOWCTBa METAJLIOB.
[TpumeneHne MeTanaoB B ObITY U TexHUKe. CIIaBbl METAILIOB.

DIEKTPOXUMHUYECKUH psii HANpshKeHUH MetawioB. OOuiie cnocoObl MOMyYeHHs METAUIOB:
TUIPOMETAIUTYPrus, MUPOMETAIUTyprus, 3iaeKkTpomeTtamtyprus. [loHATHE O KOppO3MM METasuIoB.
CrniocoOpl 3a1IUThl OT KOPPO3HH.

O6mass xapaktepuctuka MeTtannoB [A-rpynmnsl [leproguueckoit cHUCTEMBI XUMHYECKHX
sneMeHTOB. HaTpuit u kxanuii: momydeHue, Qu3NYecKne M XMMHUYECKHE CBOWCTBA, NMPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCANHEHUH.

O6mas xapakrepuctuka MmetauioB IIA-rpynnsl Ilepuonnyeckoil CUCTEMBI XMMHUYECKHX
AIIEMEHTOB. MarHuili U KaJblUi: ModydeHue, pu3nveckrue U XMMHYECKUe CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEMIECTB U X coeAHEHUH. JKECTKOCTH BOABI M CITOCOOKI €€ yCTpaHEHUSI.

AJIOMUHUN: TIONydeHue, (U3nueckue M XHUMUYECKHE CBOMCTBa, MPUMEHEHHUE MPOCTOTO
BEIIECTBA W €ro COoeauHEHHWH. AMQOTEpHbIE CBOWCTBA OKCHIAa W THIPOKCHAA ATIOMHUHMUSA,
TUIPOKCOKOMILIIEKCHI aTFOMUHHSL.

OO6mass xapakTepucTHKa MeTauioB noOouHbX noxarpynn (b-rpynm) Ilepumoamueckoit
CHUCTEMBI XUMHYECKUX 3JIEMEHTOB.

®usnyeckue U XMMUYECKUE CBOMCTBA XpoMa U €ro coeanHeHuH. OKCHUIbI U TUAPOKCUIBI
xpoma(Il), xpoma(Ill) m xpoma(VI). XpomMarel W auXpoMaThl, UX OKHCIHTEIbHBIE CBOWCTBA.
[TosrydyeHue u npuMeHeHUe XpoMma.

®u3nueckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro CoeIWHEeHHH. Baxueimme
coenqunenus mapranua(ll), mapranna(1V), mapranna(VI) u mapranna(VIID). Ilepmanranar kanus,
€ro OKHUCIUTEIbHbIE CBOMCTBA.

duznyeckue 1 XMMUYECKHE CBOMCTBA jKeJie3a U ero coeAMHeHU. OKCuIbl, THIPOKCUIBI U
commm xkene3a(ll) u xenesa(lll). [TomydyeHne u mpuMEHEHHE JKeJie3a U €T0 CILIABOB.

Du3nYeCKUe U XUMUYECKHE CBOWCTBA MeIHU U €€ coennHeHui. [loryyeHne u nmpuMeHeHue
MEIU U €€ COCIMHEHUM.

[{uak: mony4deHue, GU3NICCKUEC U XUMHUECKHAE CBOMCTBA. AM(DOTEpHBIC CBOWCTBA OKCHIIA U
TMIPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [[pMeHeHne HuHKa 1 ero COeIMHEHUM.

OKcrepUMEHTAJIbHbIE METO/Ibl U3YUEHHS! BEILIECTB U UX MPEBPALLEHUI: U3yuyeHUuEe 00pa3lioB
HEMETAIJIOB, ropeHue cepel, (ocdopa, keneza, MarHusg B KHUCIOPOJAE, HM3YUYCHHE KOJUICKIIUU
«Mertamibl U CIIaBbl», B3aUMOJIEHCTBUE ILIEIOYHBIX M IIEIOYHO3EMEIbHBIX METAUIOB C BOJOH



(BO3MOYKHO HCIOJb30BAaHUE BMJIEOMATEPUAIIOB), B3aUMOJICICTBUE LIMHKA M Xejle3a C pacTBOpaMu
KHCJIOT U IIeJI0YeH, KaueCTBEHHbIC PEAKIUM HAa HEOPraHWYeCKHe aHWOHBI, KaTHOH BOJOpPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJICCTBUE THUIPOKCHIOB ATIOMUHUS W IIMHKA C PACTBOPAMH KHCIIOT U
1IeJI0Yel, pelIeHre SKCIePUMEHTANIBHBIX 3a7a4d 10 TeMaM «l anorens», «Cepa u €€ coequHEHUs»,
«A30T U dochop M HX COCOUHCHHS», «MeETaIbl TJIABHBIX MOATPYNI, «MeTamibl moOOYHBIX
MOATPYIIID».

XuMHUS U )KU3Hb.

Ponp xumun B o0ecrieyeHUH YCTOMUYMBOTO pa3BUTHs yenoBedecTBa. [IoHSITHE O HayudHBIX
METO/IaX MO3HAHUS M METOAOJOTMM HAy4YHOIO HCcienoBaHus. HayuHble MpUHIMIBI OpraHU3aluu
XUMHUYECKOTO MpOu3BOJACTBA. [IpoMbIlieHHbIE CIMOCOOBI MOJMYYEHHs] Ba)KHEMIIMX BeHIeCTB (Ha
pUMepe NPOM3BOJCTBA aMMHaKa, CEpPHOM KHUCJIOThI, MeTaHousa). lIpomblluieHHbIE CHOCOOBI
MOJIy4YeHUS METaUIOB M CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYyXKaroled cpeasl U €ro
nociencTsus. Pons Xxumun B o06ecrieueHNH YHEPreTHIecKoil 0€301macHOCTH.

Xumus U 3710poBbe uenoBeka. JlekapcTBenHwle cpencTBa. IlpaBuna ucnosib3oBaHUs
JIEKApCTBEHHBIX MpenapaTtoB. Posib XuMuUM B pa3BUTUU METUIIUHBI.

XWMUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIe J00aBku. Poib xumuu B obecriedeHUH
MUIIEBON OE30MaCHOCTH.

Kocmernueckue u mapdromepHsie cpenctBa. beiToBas xumus. [lpaBuia GezomacHOro
UCTIOJTb30BaHUS TIPETapaToB OBITOBOM XUMUH B IIOBCEAHCBHOW KHU3HU.

XUMHUS B CTPOUTENILCTBE: BAYKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMUs B CETbCKOM X03sTiCTBe. OpraHnyecKre U MUHEPATbHBIE YI00PCHHSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKII0, KepaMuka. MaTepuansl s
ANEKTpOHUKU. HaHOTEeXHOIOTHH.

PacuérHrble 3amaun.

Pacuétsl: Maccel BelecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO M3 YYAaCTBYIOUINX B PEAKIUH BEIIECTB, Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
IPOAYKTOB pEaKkluy, €CIM OJHO M3 BEIIECTB MMEeT IpHuMecH, Macchl (00bEMa, KoaudecTBa
BEIIECTBA) MPOJAYKTa PEaKlMu, €CIM OJHO M3 BEIIECTB JIaHO B BHUJE PacTBOpa C OMpeNeIEHHON
MacCOBOM J10JIEW paCTBOPEHHOTO BEIIECTBA, MACCOBOM JIOJIM M MOJISIPHON KOHIIEHTPALMM BELECTBA
B PacTBOpE, JOJIA BBIX0/1a MPOIYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

MexnpeameTHbIE CBS3H.

Peanmuzanuss MeXIpeIMETHBIX CBSI3€H MPU M3YUEHUHU OOIIEeH M HeopraHndecKoi XumMuu B 11
KJIaCCE OCYILECTBIISIETCSA Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaKk U
MOHATUM, IPUHATHIX B OTIEJBHBIX IPEIMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01mure ecTeCTBeHHO-HAYYHBIC TTOHSTHS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaNW3, CHHTE3, KJiacCHU(PHUKAIUs, MEepUOJUYHOCTh, HAOIIOACHHE, HU3MEpPEHHE, SKCIEPHUMEHT,
MO/JI€JIb, MOJIEJINPOBAHNUE.

®usnka: marepus, MHUKPOMHpP, MAaKpPOMHp, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIbI, PAAUOAKTUBHOCTb, MOJIEKYyJla, DHEPreTUYECKUN YpOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSHHE BEIIeCTBa, MAeaJbHBINA ra3, (pU3nvecKre BEIHMUMHBI, €IUHUIBI U3MEPEHHUS,
CKOpPOCTb, dHEPIus, Macca.

buonorus: kjeTka, OpraHuM3M, SKocucTema, Ouocdepa, MeTabOIM3M, MaKpo- U
MUKPOAJIEMEHTBI, O€JNKH, KHUPBI, YTIEBOAbI, HYKJICHHOBBIE KHUCJIOTHI, (EPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHEpabl, TOPHBIE TOPOIBI, TIOJIE3HBIE NCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonmorus: XUMUYECKas MPOMBIIUIEHHOCTb, METAJUTyprus, CTPOUTEIbHBIE MaTepHalbl,
CEJIbCKOXO3SHCTBEHHOE  MPOM3BOJCTBO,  THINEBas  MPOMBIIUIEHHOCTh,  (hapmaleBTHUecKas
MIPOMBILIUIEHHOCTb, TPOU3BOACTBO KOCMETUYECKUX MPENApaToOB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepUajoB, AEKTPOHHAS IPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IMTPOI'PAMMBI 110 XUMHUHU HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBMM € CHCTEMHO-IEATEIBHOCTHBIM IOJAXOJOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOECHMSI MpeAMeETa « XUMHUS» Ha YPOBHE CPEIHEro o0I1ero oopa3oBaHUsl BblIEIICHBI
CIIEAYIOUIME  COCTABIAIOIIME:  OCO3HaHWE  OOYyYalOIIMMHUCS  POCCHUMCKOM  Ipa)IaHCKOU
UJACHTUYHOCTU; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHNIO; HaJuune
MOTUBAIlMM K OOYYEHHUIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOLIUXCS PYKOBOJCTBOBATHCS
IOPUHATBIMU B OOLIECTBE MpaBWIaMM M HOPMaMU I[OBEACHMS; HAJIU4YME IPABOCO3HAHUSA,
HKOJIOTHUECKOM KyJbTYphl; CHOCOOHOCTh CTaBUTH LIETH U CTPOUTH KU3HEHHBIE TUIAHBI.

JIn4uHOCTHBIE pE3yJbTaThl OCBOEHHUS MpeaMeTa «XUMUS» OTpa)¥aroT CPOPMUPOBAHHOCTDH
OMbITAa MO3HABATENbHON M NMPAKTHUYECKOW ESITEIBHOCTH OOYYAIOLIMXCS B MPOLECCe peanu3aluu
00pa3oBaTebHON JEATETHHOCTH.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHUS IpenMeTa «XHMHUS» OTpakaloT CPOPMUPOBAHHOCTh
OIbITa MO3HABATEJIbHOM M MPAKTUYECKOHN NeATEIbHOCTH OOydaroluXcsi B MPOLECCe peaanu3aluu
00pa30BaTeNIbHON AEATENBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa:k1aHCKOro0 BOCIIMTAHUA:

0CO3HaHMS O0YYaIOIUMKCS CBOMX KOHCTHTYILIMOHHBIX NpaB U 00sf3aHHOCTEH, yBaXKEeHHUs K
3aKOHY U MPaBOIOPSIIKY;

IPEJICTaBICHUS. O COLUAIBHBIX HOPMax M IPAaBWIAX MEXKJIMYHOCTHBIX OTHOLIEHMH B
KOJUJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENBHOCTH MPU CO3JaHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr Y4eOHbIX U TO3HABATEJIbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBI IPYTUX
[IPU aHAJIM3€ PA3IMYHbIX BUJIOB yU€OHOM! AESITEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOT'O OTHOILLIEHUS K UCTOPHUUECKOMY U HAyYHOMY HACJIEUIO0 OTE€YECTBEHHONW XUMHUH;

YB@KEHHUsI K TPOLIECCY TBOpPUYECTBA B OOJACTH TEOPUU U IMPAKTHUYECKOTO MPHUIIOKEHUS
XUMHH, OCO3HAHMSI TOTO, YTO JaHHbIE HAYKH €CTh pEe3yJbTaT MJIUTEJbHBIX HaOII0JCHUH,
KPOIOTJIMBBIX dKCIIEPUMEHTAIBHBIX IOUCKOB, TOCTOSSHHOI'O TPY/1a YUEHBIX U IPAKTUKOB;

UHTEpeca M II03HABaTEJIbHBIX MOTHMBOB B TMIOJIYYEHMH U MOCIEAYIOIEM aHalu3e
UH(POPMALIMKU O TIEPEIOBBIX TOCTHIKEHUAX COBPEMEHHOI OTEUECTBEHHONW XMMUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMUSI;

CIIOCOOHOCTH OLIEHUBATh CUTYallH, CBA3aHHbIE C XUMUYECKUMHU SIBJICHUSMU, U IPUHUMATD
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

FOTOBHOCTH OLIEHMBAaTh CBOE IOBEACHME W TOCTYNKHM CBOUX TOBApHIIEH € MO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBHUI IIOCTYIIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMaHMA LEHHOCTeH 310poBoro M 0Oe3omacHOro obpasza KHU3HHM, HEO0XOIUMOCTH
OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (DU3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuto/IeHHsT MpaBUi Oe30MacHOro OOpalleHusi C BEIIeCTBAaMHM B OBITY, MOBCEIHEBHOM
JKU3HU, B TPYA0BOI 1€ATEIbHOCTH;

NOHUMaHMA LEHHOCTH TMpaBWJl HHAWBUAYAJIBHOTO M KOJUJICKTUBHOIO 0€30I1aCHOTO
MOBEJICHUS B CUTYALIUAX, YTPOXKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMA IOCHEACTBUI M HENPUATUS BPEIHBIX NPHUBBIYEK (YHMOTPEOJEHHUS alKoroJs,
HapKOTHKOB, KYpPEHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-MCCJIEI0BAaTEIbCKOW  JIeATENbHOCTH,
OOILECTBEHHO I0JIE3HOM, TBOPUECKOHN U APYTUX BUAAX JEATEIbHOCTH;



YCTAaHOBKM HAa AaKTUBHOE YyYacTHE B PEIICHUM NPAKTUYCCKUX 3a7ad COIMAIBbHON
HAPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUUYECKOMY H3Y4YeHHUIO0 Mpodeccuil pazIuyHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMUH;

YBaXEHUS K TPYAY, JIOIIM TPpYJa U pe3yJibTaTaM TPYI0BOH JACATEIHHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY WHAMBHUAYAIbHON TPaeKTOPUHU 00Opa3oBaHUs, OyayiIeit
npodeccuu U peanu3anud COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) IK0JI0TMY€eCKOr0 BOCIIMTAHUS:

DKOJIOTUYECKU 11€71€cO00pa3HOro OTHOIIEHUSI K MPUPOJE KaK HCTOYHHUKY CYIIECTBOBAHUS
’KHU3HH Ha 3eMIIE;

MOHUMAaHUS TI00ANIBHOTO XapaKTepa SKOJIOTHUECKHUX MPOOJIeM, BIUSHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBLHOM CPEBI;

OCO3HaHHUs HEOOXOJUMOCTH HMCIOJIb30BAHUS JOCTIKEHUN XMMHUU AJI PELICHUS BOIPOCOB
parMoOHAIBHOTO MPUPOJIOTIOIH30BAHNS,

AKTHUBHOTO HENpPUSTHS JACUCTBUM, MPUHOCALIMX BpPEIl OKPY’KAKOIIEH NPUPOIHON cpene,
YMEHHUS TPOTHO3MPOBATH HEOJIATONPHUATHBIC HSKOJOTUYECKHE IOCICACTBUS TPEANPUHAMAESMBIX
JIEUCTBUN U NIPENOTBPALLATD UX;

HaJM4YMsl PA3BUTOTO DKOJOTHMYECKOTO MBIIUICHUS, 53KOJOTHYECKOW KYJbTYPhI, OIbITa
JIEATEIbHOCTH  JKOJIOTMUECKOW  HAINpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCS UMM B
MMO3HABATEJIbHONW, KOMMYHUKATUBHOW M COIMAIBHOW MPAKTHKE, CTIOCOOHOCTH U YMEHHUSI aKTUBHO
MPOTUBOCTOSTH UACONIOTHH XeMo(oouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33pPEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAyKu U
00LIECTBEHHON IPAKTHKHU;

MOHMMAaHUs CHeIU(PUKUA XUMHUH KaK HayKd, OCO3HaHHA €€ poiau B (OPMUPOBAHUU
pPaIMOHAIPHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUHM ILEITOCTHOTO MPEACTABICHUS 00 OKPY’>KAroIIeM
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEN U PEILICHUH
po0JIeM COXpaHEHUs TPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0CO0OM 3HAYMMOCTH XWMHUHU JUISI COBPEMEHHOW LMBUIM3AIMU: B €€
TYMaHUCTUYECKOW HANpaBiICHHOCTH M BaXKHOW pOJIM B CO3JJaHUM HOBOM 0a3pl MaTepuaibHOU
KyJbTYpPbl, B PEUICHHH TTI00ATbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MaCHOCTH, B Pa3BUTUU MEIUIIUHBI, 00€CTICUCHUH
YCIIOBUH YCIIEITHOTO TPYAa U SKOJIOTHYECKHA KOM(OPTHOM KU3HH KaXKOTO YiIeHa OOIIeCTBa;

€CTEeCTBCHHO-HAYYHOW TPaMOTHOCTH: TOHUMAHUSA CYIIHOCTH METOJIOB  TO3HAHUS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble 3HAHUS IS
aHaJn3a U OOBSICHEHUS SBICHUN OKPYKAIOIIET0 MUPA M TPOUCXOIAIINX B HEM U3MEHECHUN, YMEHUS
nenatb 000CHOBAHHBIE 3aKIIOYCHHSI HA OCHOBE HAYUYHBIX (DaKTOB M MMEIOIIMXCS JAHHBIX C IIENBIO
MOJTYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIh30BaTh XUMUYECKUE 3HAHUS [T peUIeHHs pobieM B
peaTbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKON AESTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpa30BaHUIO, K
AKTUBHOMY IOJIYY€HHUIO HOBBIX 3HAHUHN MO XMMHH B COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMH;

WHTEpeca K 0COOEHHOCTSIM TPY/a B pa3IuvHbIX chepax mpodhecCuoHATBHON eATeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMmeTHble pe3yibTaTbl OCBOEHUS IIPOrpaMMBbl 10 XUMHUU Ha YpPOBHE CPEIHETO
o011ero o0pa3oBaHUs BKIIOYAOT:

3HAYUMBbIC JIA (bOpMI/IpOBaHI/ISI MHPOBO33PCHUA 06yqa101111/1xca MCKIUCHUIITIMHAPHBIC
(MeXnpeMeTHbIE) OOIIeHAYYHBIC TOHATHUS, OTPAXKAIOIINAE [ETIOCTHOCTh HAYYHOW KapTUHBI MHpa U



CHGHI/I(bI/IKy MCTOAOB IO3HAHUA, HCIIOJIB3YyCMbIX B CCTCCTBCHHBLIX HayKax (MaTepI/ISI, BCIIECTBO,
SHEprusi, SBJICHHE, IMPOLECC, CUCTEMa, HAay4HBIH (akT, MPUHIMI, TUIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCIIeI0BaHUE, HAONI0IEHNE, U3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yYHHMBEpCalibHble yueOHbIe AeHCTBUS (IT03HABATEIbHbIE, KOMMYHUKATHUBHbIE, PETYISATUBHBIC),
obecnieunBaronue (GopmupoBaHue (PyHKIIMOHAIHPHOW TPAMOTHOCTH M COIMAIBHOW KOMIIETCHIIUH
o0y4aromuxcs;

CHOCOOHOCTh ~ OOydarolIUXCsl  KCIOJIb30BaThb  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS W YyHHUBEpCaJlbHble YyueOHble MACUCTBUS B IO3HABATEIbHOH U
COLIMAJIbHOM ITPAKTHKE.

MertamnpeaMeTHble  pe3yJbTaThl OTPaKalOT OBJAJCHUE YHHBEPCAJIbHBIMH  Y4eOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMHA I[GﬁCTBI/ISIMI/I.

IMo3naBaTe/IbHBbIE YHHBePCAJIbHbIE YUeOHbIE NeiicTBUSA

1) 6a30Bbl€ JIOTHYECKHUE e CTBHS:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh U aKTyalu3UpoBaTh Ipo0ieMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIpeNeNATh e MACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHKCHUS,
COOTHOCHTD PE3YJIbTaThl AEATEIBHOCTHU C IOCTABJICHHBIMU LEJISIMU;

UCTIONIb30BaTh TIPM OCBOCHHWW 3HAHWHA TPHEMBI JIOTHUECKOTO MBIIUICHUS: BBIICISATH
XapakTepHble TMPU3HAKKM TIOHATUA ¥  yCTAaHAaBIMBaTh HX  B3aHUMOCBS3b, HCIIOJIB30BaTh
COOTBETCTBYIOIIUE TMOHITHS JJIs1 OOBSICHEHUSI OT/IEIBHBIX (PaKTOB U SIBIICHUIA,

BBIOMpATh OCHOBAHMS U KPUTEPUHU VIS KIACCU(DUKALIUY BEUIECTB M XUMHUYECKHUX PEAKIIHiA;

yCTaHABJIMBATH TIPUYUHHO-CIICCTBEHHBIC CBSI3U MEKAY M3y4acMbIMH SBICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCYKIeHUS (MHAYKTUBHBIE, ICTyKTUBHBIC, 10 AHAJIOTUH), BBISBIIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYJIMPOBATH BBHIBOJBI U
3aKIIIOYCHUS;

NPUMEHSTh B TIPOLIECCE TMO3HAHUS HCIIOJB3yeMble B XUMHUH CHMBOJHMYECKHE (3HAKOBBIC)
MOJIeNIM, PeoOpa30BbIBaTh MOJIEIbHBIC MPEICTABICHUS — XUMHUUECKUI 3HAK (CHUMBOJI) 3JIEMEHTA,
XUMH4YecKass (opMmynia, ypaBHEHHE XUMHUYECKOW pEeakluu — TMPH PEIIeHHH Y9eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB H3YYa€MbIX BEIIECTB U XHMMUYECKUX PEaKITU.

2) 0a30BbIe HccCIeI0BATEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dopMynupoBaTh IIeTM M 3aJaud  HCCIENOBaHMS, HCIOIb30BaTh IIOCTABICHHBIE H
CaMOCTOSITENIbHO C(hOPMYIMPOBAaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJISt
(bopMHpOBaHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYX/ICHUI,

BJIAJIETh HABBIKAMH CaMOCTOSITEJIbHOTO IUIAHMPOBAHHUS UM TPOBEACHUS YYCHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOATh 3a XOJOM MpOIEcCa, CaMOCTOSITEIbHO
IIPOrHO3MPOBATh €ro pe3yjbTaT, (opMynIupoBaTb O0OOOIIEHUS U BBIBOJABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH DPE3YJIbTaTOB HCCIIEAOBAHUS, COCTaBJIATh OOOCHOBAHHBIA OTYET O MPOJETAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIIeOBATENIbCKOM UM IMPOEKTHOW JIeATEeNIbHOCTH,
IPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pEeIleHUs
NPaKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MO3HAHMS.

3) pabdora ¢ undopmaumeii:

OpUEHTHPOBATHCS B  Pa3NWYHBIX HUCTOYHMKAX uWHPopManuu (HAYyYHO-TIOMYyJIsIpHAS
JauTepaTypa XUMHUYECKOIO COJEpKaHUs, CIpaBOouyHble 1mocobus, pecypcel HHTepHera),
aHAM3UPOBATh HHPOPMAIIMIO PA3IUYHBIX BUIOB M (DOPM MpencTaBICHUS, KPUTUIECKH OIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dopMynMpoBaTh 3ampoChl U NPUMEHATHh pPA3JIMYHbIE METOABl NPH IOMCKE U OTOOpE
nHpopMaluu, HEOOXOAUMOM JIJIsl BBIMOIHEHUS YU€OHBIX 3aa4 ONpeAesIEHHOrO TUIIA;



npuoOpeTaTh OMBIT KCIOJIb30BAHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAaJIbHYIO (DOpMY MpeicTaBiieHuss UHPOpMAIUK (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOJIHULIbI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIH $3bIK B KauyecTBE CpeICTBa HpU paboTe C XUMHUYECKOU
uHpOpMaLueil: MPUMEHATh MEXIpeIMeTHbIC ((PU3NYeCKre 1 MaTeMaTHUeCKUe) 3HaKU U CUMBOJIBI,
¢dbopMyiibl, a0OpeBUATYpbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIHOCTH.

KoMmyHnKaTHBHBIE YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOl TEMbI B XOJI€ IMaiora U/uiu IUCKyCCUH,
BBICKA3bIBaTh UieH, (POPMYIIUPOBATH CBOU MPEIOKEHHUS OTHOCUTEIBHO BBIMIOTHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYNAaTh C IPE3CHTAlMel pe3yJbTaTOB IO3HABATEIbHOM AESTENbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO UJTM COBMECTHO CO CBEPCTHUKAMHM MPHU BBIMOTHEHUU XUMUYECKOTO IKCTICPUMEHTA,
MPAaKTHYECKOH pabOThl MO HMCCIEAOBAHUIO CBOWMCTB M3y4YaeMbIX BEIIECTB, pealu3aliil Yy4eOHOTo
MpoeKTa, W (opMyIHpOBaTH BBIBOJLI 1O pe3yJibTaTaM TMPOBEAEHHBIX HCCICIOBAHUM TYTEM
COTJIacOBaHUs MO3UIMI B X0/1€ 00CyKIeHUSI 1 0OOMEHa MHEHHUSIMHU.

PerysiTuBHBIC YHUBEpCaJbHbIC y4eOHbIE 1eHCTBHA:

CaMOCTOSITEJIBHO IUIAHUPOBaTb U OCYILECTBIIATh CBOK IIO3HABATENIBHYIO JIEATEIBHOCTD,
ompenenss e€ LeIM M 3a/Jayd, KOHTPOJIUPOBATb M MO Mepe HEOoOXOAMMOCTH KOPPEKTHPOBATH
npeJyiaraeMplii aJirOPUTM JEMCTBUIM NpU BBINOJIHEHUU Y4YEOHBIX M HCCIEAOBATENbCKUX 3ajad,
BbIOMpaTh Hambosee 3(pPeKTUBHBIN COco0 MX peleHHs ¢ y4€TOM MHOJIY4YEeHHs HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEAKLIUAX;

OCYLIECTBJIATH CAMOKOHTPOJIb I€ATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLIEHKH.

INPEJAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHS MPOTpaMMBbl 110 XMMHMM Ha YriyOJEHHOM ypOBHE Ha
YPOBHE CpefHero o0Iero oOpa3oBaHMs BKJIKOYAIOT creuupuueckue JUisi yuyeOHOro mpeamera
«XUMHS» HAay4yHbIE 3HAHMS, YMEHHMS U CIOCOOBbI JEHCTBHI MO OCBOEHHIO, MHTEPIpPETALUU U
npeoOpa3oBaHUI0 3HAHUM, BUBI JAEATEIBHOCTU MO MOJYYEHHUIO HOBOI'O 3HAHUS U MPUMEHEHHIO
3HaHUNH B pa3IMYHBIX Y4YEOHBIX CHUTyallUsIX, a TaKXE€ B pEAIbHBIX >KU3HEHHBIX CUTYyalMsX,
CBA3aHHBIX C XMMHEN. B mporpamme 1o XMMHUM NpPEIMETHBIE PE3YJIBTATHI IIPEACTABIEHBI 110 TOaM
U3YYEHHUS.

10 KJIACC

[IpeameTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XuMHUsh OTPAKAIOT:

c(hOopMUPOBAHHOCTH MIPEICTABICHUI: O MECTE M 3HAUCHHH OPTraHUYECKOW XUMHUH B CUCTEME
€CTECTBEHHBIX HAyK M €€ pOJId B 00ECIEUEHUN yCTONYMBOIO Pa3BUTHS YEIOBEUYECTBA B PEIICHUU
MpoOJIEM IKOJIOTHYECKOM, SHEPreTHUECKOW M THUINEBONM OE30MacHOCTH, B PAa3BUTHU MEIUIMHBI,
CO3/JaHMM HOBBIX MATE€PHANIOB, HOBBIX HCTOYHUKOB JHEPrHH, B OOECHNEUYCHHUU PALMOHAIBHOTO
IIPUPOJIOTIOIL30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYypbl YEJIOBEKa, a TAKKe
HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpeie;

BJIAJICHUE CUCTEMOW XUMHYECKUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIMOJIArarouiue
MOHSTHUS — XUMUYECKUHN 2IIEMEHT, aTOM, PO U IEKTPOHHAas 000JI0UKa aroma, s-, p-, d-aTOMHbIE
opOuTa N, OCHOBHOE U BO30YKIEHHOE COCTOSTHUS aTOMa, THOPUAN3allisg aTOMHBIX OpOUTAJICH, NOH,
MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPULIATENIbHOCTD, CTENEHb OKUCIIEHUS, XUMUYECKas CBSA3b, MOJIb,
MOJISIpHAsE Macca, MOJISIPHBIM OOBEM, YTIEPOIHBIN CKeJIeT, (QyHKIHOHAIbHAS TPYIa, paJuKal,
CTPYKTypHbIe (opMyInbl (pa3BEPHYTHIC, COKpAIIEHHBIC, CKEJCTHBIE), M30MEpHUsl CTPYKTypHas u
MIPOCTPAHCTBEHHAS (F€OMETpUUECKas, ONTHUYECKAas), U30MEPhl, TOMOJOTUYECKHI PsJl, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA- U a30TCOJAEPKALIME OPraHUYECKUE COCIUHEHUS, MOHOMED, MOJUMED,



CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOPUH, 3aKOHBI (IIEPUOAUYECKUN 3aKOH
. 1. Menneneesa, Teopusi CTpO€HUs opraHnndeckux Beuiects A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI
Macchl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS HSHEPIHMM MPU XUMHUYECKHX pEaKLusX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUHU, MUPOBO33PEHUECKHUE 3HAHMSI, JIEKALME B OCHOBE
MOHUMAaHUS NPUYUHHOCTU M CUCTEMHOCTH XUMHUYECKHUX SIBJICHMI; MPEJICTaBICHUS O MEXaHHM3Max
XUMHUYECKUX PEAKLUI, TEPMOJINHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTAX MX MPOTEKAaHMsI, O
B3aMMHOM BJIMSIHUM aTOMOB M TpYyNIl aTOMOB B MOJEKyJaX (MHIYKTUBHBI U ME30MEpHbII
s dextsl, opuenTanTsl | u Il pona); hakronornueckue cBeieHUst 0 CBONCTBAX, COCTAaBE, MOITYYEHUU
u 0e30lacHOM HCIIOJIb30BAHUM Ba)KHEHMIINX OPraHMYeCKUX BEIIECTB B OBITY U NPaKTHUYECKON
JeSITeIbHOCTH YEeJIOBEKa, OOIIMX HAayYHbIX NMPUHLUIAX XUMHUYECKOTO NMPOU3BOACTBA (HA MpUMEpe
MPOU3BOCTBA METAHOJIA, TepepaboTKH HEPTH);

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATH XapaKTepHbIe NMPU3HAKU MOHSTUH, yCTaHABIHUBATh
MX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS IPHU ONMMCAHUU COCTaBa, CTPOEHUS U
CBOICTB OPraHU4YECKUX COCIINHEHUN;

c(OpMUPOBAHHOCTh YMEHUM:

UCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY AJII COCTABJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJ OPraHNYECKUX BEILECTB;

COCTaBJIATh YPaBHEHUSI XUMUYECKUX PEAKLUM U pacKpbIBaTh UX CYIIHOCTb: OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKUUN MOCPEICTBOM COCTABJICHMS IJIEKTPOHHOrO OalaHca 3TUX peaKlUi,
peaxiuii HFOHHOro 0OMeHa ITyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYECKMX BEIIECTB U1 WIIIOCTpAUUU HX
XMMHUYECKOTO U POCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 UX COCTaBY U CTPOEHHIO K OINpENeNEHHOMY Kiaccy/TpyIe COeJUHEHUH, AaBaTh UM
Ha3BaHuA 1o cucremaruueckoit Homenkiarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUS JUIS
OTIENbHBIX IPEICTAaBUTENIEH OPraHUYECKUX BEIIECTB (ITWIEH, alETWIEH, TOJIyOJl, IJIMLEPHH,
STUJIEHIJIMKONb, (heHou, hopManbaeru, alueTalbJernu]], alleToOH, MypaBbUHas KHCJIOTa, YKCYCHas
KHUCJIOTA, CTEApUHOBAs, OJICMHOBAs, NAJbMUTUHOBAs KUCJIOTHI, TIJIMIUH, ajJaHUH, MajibTO3a,
bpyKTO3a, aHWINH, TUBUHUII, U30IIPEH, XJIOPOIPEH, CTUPOJI U APYTHE);

c(OPMHUPOBAHHOCT YMEHMS ONpPENENATh BUJI XHMUYECKOH CBA3M B OPraHUYECKHUX
coelMHEHMX (KOBaJeHTHas U UOHHAsS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSATh MOJOXKEHHUS TEOPUU CTPOEHHUS] OPraHUYECKHX
BemectB A. M. BytnepoBa /st 0OBsICHEHUSI 3aBHCUMOCTH CBOWCTB BEIIECTB OT HUX COCTaBa U
CTPOCHUS,;

c(OpMHUPOBAHHOCTh YMEHHUH XapakTepu30BaTh COCTaB, CTpoeHHe, (Qusnueckue u
XUMHUYECKHUE CBOMCTBA TUIIMYHBIX IPEICTABUTENIEH PAa3IMUHBIX KJIACCOB OPraHMYECKUX BEILECTB!
AJKaHOB, LMKJIOAJIKAHOB, AQJKEHOB, aJKaJWEHOB, AaJKWHOB, apOMAaTUYECKHX YIJIEBOJIOPOJOB,
CHHMPTOB, aJbJETHJI0OB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXHBIX 3(QHUPOB, KUPOB,
HUTPOCOETUHEHU U aMUHOB, aMUHOKHCIIOT, O€JIKOB, YII€BOJOB (MOHO-, 1U- U IOJHUCAXapUOB),
WUIIOCTPUPOBaTh IE€HETHYECKYIO CBSA3b MEXJIY HHUMU YPaBHEHUSIMH COOTBETCTBYIOLIMX
XUMHUYECKHUX PEAKIHH C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHs TIOATBEPKAATh HAa KOHKPETHBIX HpUMEpax Xapakrep
3aBHCHUMOCTH DPEAKIIMOHHOM CHOCOOHOCTH OpPraHMYECKHUX COEJMHEHUN OT KPaTHOCTH U THUIla
KOBQJICHTHOH CBSI3H (G- U T-CBS3M), B3aMMHOT'O BIUSIHUS @TOMOB U IPYIIIl aTOMOB B MOJIEKYJIaX;

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO ChIPbs (HEPTD,
HOPUPOAHBIM ra3, yroyp), CIocoObl €ro nepepadoTKH M IMPaKTHYECKOEe NPUMEHEHHE MPOIyKTOB
nepepadoTKu;

c(OPMHPOBAHHOCTh BIIAJCHUS CUCTEMONl 3HAaHUM O €CTECTBEHHO-HAyYHBIX METOAAxX
MO3HAHUs — HAOJIIO/IEHNH, U3MEPEHUH, MOJIETUPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICIEHHOM)
Y YMEHUS IPUMEHSTH 3TH 3HAHUS;



c(OpPMHUPOBAHHOCTh ~ YMEHHUSI  IPUMEHSTh  OCHOBHBIE  OINEpalM  MBICIUTEIbHON
NeSATEeIbHOCTH — aHajiM3 M CHUHTE3, CpaBHEHHE, 000OIIeHHEe, CUCTEMAaTH3alMiO0, BBISBICHHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSA3EH — /Il U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi;

c(OPMHUPOBAHHOCTh YMEHUIl: BBIABIATH B3aMMOCBSI3b XUMHUYECKUX 3HAHUN C MOHATUAMU U
IPEJICTAaBICHUSIMH JAPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB Jis 00J€€ OCO3HAHHOTO MOHUMAaHUS
CYLIHOCTH MaTEpHUaJIbHOrO0 €JUHCTBA MHpA, UCIIOJIB30BATh CUCTEMHBIE 3HAHUS IO OPraHUYECKON
XUMHH 7151 OOBSICHEHUS U IPOTHO3UPOBAHMS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(OPMHPOBAHHOCTh YMEHMH: TPOBOAUTH pPAcy€Thl MO XUMHUYECKUM (opMmyram U
YpaBHEHUSAM XUMHUYECKUX pEaKLU C UCII0JIb30BaHUEM (PU3UUECKHUX BEIMYMH (Macca, 00bEM Ia3oB,
KOJINYECTBO BEILIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJUYECTBEHHOH CTOPOHBI: pacuéThl MO
HaXO0XJICHUI0O XUMHYECKON (hOpMyJIbl BEIIECTBA MO H3BECTHBIM MAaCCOBBIM JOJSIM XUMHUYECKHX
3JIEMEHTOB, NTPOAYKTaM CTOpaHMs, INIOTHOCTU Ta3000pa3HbIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATH, AHAJIM3UPOBATh U OLIEHUBATH C TO3HUILIMH
HKOJIOTHUECKOM O€30MacHOCTH TOCJEACTBUS OBITOBOM M IPOM3BOJCTBEHHOH JAEATEIbHOCTU
YeJI0BEKa, CBSI3aHHOW ¢ nepepadOTKON BEIIEeCTB, UCIIOJIb30BaTh MOTYUYEHHbIE 3HAHUS U1l IPUHATUS
IPaMOTHBIX pEIIeHUH MPOoOJIeM B CUTYaIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IUIAHUPOBAThb U IMPOBOAUTH XUMHYECKUMN
DKCIEPUMEHT (MOIYYEHHE U M3YUYEHHUE CBOMCTB OPraHMYECKUX BELIECTB, KAUECTBEHHbIE PEaKLUU
YIJIEBOIOPOAOB PA3IMYHBIX KJIACCOB M KHCIOPOJACOAEPKAIUX OPraHMYECKUX BEIIECTB, PELICHHUE
HKCHEPUMEHTANIBHBIX 33j]ad MO PACIIO3HABAHUIO OPraHUYECKHX BEIIECTB) ¢ COOIIOIEHUEM IMPaBHII
0e30macHOro odpalleHus ¢ BEIIECTBAMU U JJaOOpaTOpHBIM 000py10BaHUEM, (HOPMYIHPOBATh LIETh
UCCIICIOBaHMs, MPEACTABIATh B PA3IUYHON (opMe pe3yibTaThl SKCIIEPUMEHTa, aHAJIU3UPOBATh U
OLICHUBATh UX JIOCTOBEPHOCTB;

c(OPMHPOBAHHOCTh YMEHHIA:

coOnroAaTh MpaBWiia 3KOJOTUYECKH 1IeJIeCO00pa3HOro MOBEIEHUS B OBITY M TPYIOBOM
JEATEIIBHOCTH B IEJIAX COXPAaHEHUs CBOEr0 3JI0pOBBbS, OKPYXKAIOIIEH IPUPOAHOM Cpelpl H
JOCTHKEHUS €€ YCTOWYMBOTO Pa3BUTHUS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOIO JEHCTBUS HA JKUBBIE OPraHU3MBbl ONPENCIIEHHBIX
OpPraHNMYeCKHUX BEMIECTB, MOHUMas cMbIci noka3aresns [1J1K;

aHaTU3UpoBaTh  I€JIECOOOPA3HOCTh ~ MPUMEHEHHs  OpPraHMYeCKUX  BEIIeCTB B
IIPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS! PUCK-T10J1b34;

c(OPMHUPOBAHHOCTh YMEHUH: OCYLIECTBIATh IICJICHANPABICHHBIH TOUCK XMMHUYECKON
uHbOpMallMl B pa3IMYHbIX HCTOYHUKAX (Hay4yHass M y4yeOHO-HAay4Hasl JIMTEpaTypa, CpelcTBa
maccoBoi uMH(popmanuu, HHTepHeT M JApyrue), KpUTHYECKH aHAJIU3UPOBATh XHMUYECKYIO
uHdopmanuio, nepepadaTbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHMU C IOCTABJICHHOW Y4eOHOM
3a/1a4uen.

11 KJIACC

[TpenmeTtHbIe pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeOpraHMUecKasi XuMHUs OTPaXKaroT:

c(OpMUPOBAHHOCTh NPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MUPA, 3aKOHOMEPHOCTSIX U
II0O3HAaBAEMOCTH SIBJIEHUI MPUPOIBI, O MECTE U 3HAYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U
e€ poau B OOECHEUYEHHWU YCTOWYMBOTO pAa3BUTUS, B PELIEHUH MPOOJIEM HSKOJOTUYECKOM,
HHEPreTUUECKOM U MUIeBOi 0€30MacHOCTH, B Pa3BUTUU MEAUIIUHBI, CO3JaHUH HOBBIX MaTEpUAJIOB,
HOBBIX MCTOYHHMKOB JHEpPrMHM, B OO0ECIEUEHUH pALHUOHAIBHOTO MPUPOJONOIb30BAHUS, B
(GOpMHpPOBAaHUM MHPOBO33PEHUs] M OOLICH KyJIbTYpbl UENOBEKa, a TakKKe 3KOJOIMYECKH
000CHOBAHHOT'O OTHOILIEHHUSI K CBOEMY 3/I0pPOBbIO U IIPUPOIHOI cpeie;

BJIQJICHAE CHCTEMOM XMMMUYECKHUX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE
MOHSTUS — XUMUYECKHUI 3JIEMEHT, aTOM, AP0 aroma, U30TOIbI, JIEKTPOHHAs 000JI0UKa aroma, S-,
p-, d-aToMHBIE OpOUTaNIN, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMa, THOpUIM3AILUS aTOMHBIX
opOuTaned, HOH, MOJEKYJa, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHUCIIECHHUS,
XUMUYECKas CBs3b (KOBAJEHTHAs, HOHHAs, MeTaJlIMueckKas, BOJOPOJAHAs), KpHCTaNIM4ecKas
pelmérka, XUMHYEcKas peaklus, PacTBOP, SJIEKTPOJIMUTHI, HEIIEKTPOJIUTHI, SIEKTPOIUTHYECKAs
JYcCoLMaIus, CTENEHb JIUCCOLMALMY, BOJOPOIHBINA IOKA3aTelb, OKHUCIUTENb, BOCCTAHOBUTEID,



TEIJIOBOM 3(PPEeKT XUMHUYECKONW PpEaKIUH, CKOPOCTh XUMHUYECKOW PpEAKIUH, XUMHYECKOEe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs IEKTPOIUTUYECKON TUCCOLMALINY, TEPUOTUIECKUN 3aKOH
.. MeHnneneeBa, 3aKOH COXPaHEHHMs MAacChl BEIIECTB, 3aKOH COXPAHEHUS W IIPEBPALLCHHS
JHEPIUU IIPU XUMUYECKUX PEAKLHUAX, 3aKOH IIOCTOSHCTBA COCTAaBa BEILIECTB, 3aKOH ACHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMUHU, MUPOBO33PEHUYECKUE 3HAHMS, JIeXkKAlIUe B
OCHOBE IIOHMMAaHHsS IPUYUHHOCTH U CUCTEMHOCTHM XUMUYECKMX SBICHUN; COBPEMCHHBIC
IIPE/ICTABJIICHUS] O CTPOCHUH BEIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M HAaJIMOJEKYJISIPHOM
YPOBHSIX; IPEACTABICHUS O MEXaHU3Max XHMHMUYECKUX peakUui, TEepMOJUHAMHYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX IIPOTEKaHUs, O XUMHUYECKOM paBHOBECHH, PAcCTBOpPaX H
JMCIIEPCHBIX CHUCTEMax; (DaKTOJIOTUYECKHUE CBEICHHMS O CBOMCTBAaX, COCTaBe, IOJIYYCHUU U
0€30MacHOM HCIOJIb30BaHUU Ba)KHEUIIMX HEOPraHWYECKHX BEIIECTB B OBITY M IPAaKTHUECKON
JeSITeIbHOCTH YeJIOBEeKa, OOIIMX HAyYHBIX MPUHLUIIAX XUMUYECKOTO IPOU3BOCTBA;

c(OpMUPOBAHHOCTh YMEHHI: BBISABIATh XapaKTepHbIE MPHU3HAKU MOHSATUH, YCTaHABIIMBAThH
UX B3aUMOCBS3b, HUCIIOJIB30BAaTh COOTBETCTBYIOILIME IIOHATHUS IIPU OIMCAHUU HEOPTaHUYECKHUX
BEILIECTB U UX IPEBPALLCHU;

c(OPMHUPOBAHHOCTh YMEHHUS HCIIOJB30BaTh XUMMYECKYIO CHUMBOJMKY JUI COCTaBJICHUS
(dbopMyJ1 BEIIECTB U YpaBHEHUN XUMHUYECKUX Peakiuii, cucreMatuueckyro HomeHkiatypy (IUPAC)
Y TPUBHAJIbHBIE HA3BAHUS OT/EJIbHBIX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUS OIPENEIATh BaJCHTHOCTh U CTEMEHb OKHCIEHUS XUMHYECKHX
JJIEMEHTOB B COCIMHEHUSAX, BHMJ XMMHUYECKON CBSA3M (KOBAaJIEHTHAs, WOHHAs, METAJUIMYECcKas,
BOJIOPOJIHAS ), TUI KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

c(OPMHPOBAHHOCTE YMEHHMS OOBSICHATH 3aBHCHUMOCTb CBOMCTB BELIECTB OT BHJA
XUMHYECKON CBSI3U M THUMNA KPUCTAIMYECKOW peméTKd, OOMEHHBIH M JOHOPHO-aKLUENTOPHBIN
MeXaHU3Mbl 00pPa30BaHUs KOBAJCHTHOW CBA3HU;

c(OpMUPOBAHHOCTh YMEHUI: KiIaccu(UIMPOBAaTh: HEOPraHMYECKHE BELIECTBA IO HX
COCTaBy, XMMHMUECKHE PEaKIMHU MO pa3IMYHBIM IpH3HAKaM (YHUCIYy MU COCTaBYy pearupyrommx
BELIECTB, TEIUIOBOMY 3(@eKxTy peakuuu, H3MEHEHUIO0 CTENEeHEH OKUCIEHHSI D3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTalu3aTopa U JpyTue); CaMOCTOSATENIbHO BbIOMPAaTh OCHOBAaHUS U
KpUTEpUU 1JIs KJIaCCU(PUKALMU U3y4aeMbIX BEUIECTB U XUMHUUECKHUX PEAKIIHii;

c(OPMHPOBAHHOCTh YMEHHUSl PpacKpbIBaThb CMBICA Iepuoandeckoro 3akona JI. M.
MenneneeBa U JIEMOHCTPUPOBATH  €r0  CUCTEMATH3UPYIOUIYI0,  OOBSCHUTEIbHYIO U
HNPOTHOCTUYECKYIO (DYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHUYECKUX JJIEMEHTOB IepBOro—4erBéproro nepuonoB Ilepuoamueckoir cucremsr .M.
MenneneeBa, HCOIB3Ys MTOHATUS «IHEPIETUUECKUE YPOBHIN», «IHEPIETUYECKHUE ITOAYPOBHU», «S-,
p-, d-aromHble opOUTaNIN», «OCHOBHOE U BO30YKIEHHOE HHEPreTHUECKUE COCTOSIHUS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XMMHMYECKHUX DJIEMEHTOB U HUX COCAUHEHHUH IO
nepuonaM u rpymnaMm Ilepuonnueckon cucremel . M. MeHneneeBa, BaJICHTHbIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTepU30BaTh (OMMUCHIBATh) OOIME XUMUYECKHE CBONCTBA
BEIIECTB Pa3JIUYHBIX KJIACCOB, IIOATBEPKAATH CYIIECTBOBAHWE T'€HETHMYECKOW CBSI3H MEXIY
HEOPraHUYECKUMHU BELICCTBAMU C IIOMOIIBIO YPABHEHHUN COOTBETCTBYIOIIUX XUMUUECKUX PEaKLIUi;

c(OpPMUPOBAHHOCTh YMEHHMSI PACKPBHIBATh CYIIHOCTb: OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakiuid MOCPEJICTBOM COCTAaBJICHUS SJEKTPOHHOTO OanaHca 3TUX PeaKIMi; peakuuié MOHHOIO
oOMeHa MyTEM COCTaBJIEHUS UX MOJIHBIX U COKPAaUIEHHBIX MOHHBIX YPaBHEHUI; peakluii IIpoJIu3a;
peakimii KOMILIEKCO0Opa30BaHus (Ha MpuMepe THAPOKCOKOMIUIEKCOB LIMHKA U aJTFOMUHUSA);

c(OPMUPOBAHHOCTh YMEHHUSI OOBICHATH 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKHX
peakuyMii € y4€TOM HMX DJHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHUs CKOpPOCTH
XUMHYECKOM peaklMU B 3aBUCHMOCTH OT DPA3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMELICHMS
XMMUYECKOT0 paBHOBECHUS TOJ] BIUSHUEM BHEIIHUX Bo3zaewcTBuil (mpuniun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHHUSl XapaKTEepU30BaThb XUMHUYECKHE peaKkluu, Jie)Kalllie B OCHOBE
HPOMBIIIJICHHOTO MOJIy4€HHUs] CEPHOM KUCIIOTHI, aMMHaKa, 0OII1e HayYHble PUHIMITBI XUMHYECKUX



IIPOU3BO/JICTB; LI€JIECO00PA3HOCTh MPUMEHEHNUS HEOPIaHUYECKUX BEUIECTB B MIPOMBIIIIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOILIEHHSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTH BJIQJICHHSI CUCTEMOM 3HAHHWI O METOJIaX HAyYHOTO TO3HAHUS SIBJICHUI
OpUpOAbl — HAONIIOICHUE, U3MEPEHUE, MOACTHUPOBAHNE, IKCIIEPUMEHT (pEalIbHbIi U MBICICHHBIH),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, yMEHUS IPUMEHITh 3TH 3HAHUS MIPU SKCIEPUMEHTAIbHOM
UCCIIC/IOBAaHUM BEIECTB U /ISl OOBSICHEHUS XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOJE,
MIPAKTHUUECKOH JESITEIbHOCTH YEJIOBEKa U B [IOBCETHEBHOM KU3HU;

c(OPMHUPOBAHHOCTh YMEHHS BBISBISATH B3aUMOCBSA3b XMMUYECKUX 3HAHUH C MOHATUSAMH U
IPEJICTAaBICHUSIMU JAPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB JJis 00J€€ OCO3HAHHOTO MOHUMAaHUS
MaTEpUaIbHOIO €JUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C MCIOJIb30BAHUEM MOHSATUN «MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE» U «MOJISIpHAsl KOHIIEHTPALIMs»; MacChl BELleCTBAa MM 00bEMa rasza 1o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOrO M3 YYaCTBYIOUIMX B pPEaKIHUU
BEIIIECTB; TEIJIOBOTO 3((dekra peakuuu; 3HaueHUs] BOJOPOIHOIO IMOKA3aTeNs pacTBOPOB KUCIOT U
1iesoueil ¢ U3BECTHON CTENEHBIO IUCCOLMALNN; Macchl (00bEMa, KOJIMYEeCTBa BEIECTBA) MPOILYKTa
peaxkuuy, €ciii OJHO M3 MCXOJHBIX BELIECTB JAHO B BUJE PacTBOPA C ONPEICIEHHON MacCOBOMU
JI0JIel pacTBOPEHHOTO BEIIECTBA MJIM JIaHO B M30BITKE (MMEET IMPUMECH); JOJIH BBIXOJA MPOAYKTa
peakiuu; 00bEMHBIX OTHOLIEHUH ra30B;

c(OpMUPOBAHHOCTh YMEHMH: CaMOCTOSITENIbHO IUIAHUPOBATh U IMPOBOAUTH XUMHYECKUMN
HKCHEPUMEHT (IpOBEIEeHHE peakluil MOHHOro oOMeHa, MOJATBEP)KACHUE KaueCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEJCIICHUE Cpellbl PacTBOPOB BELIECTB C MOMOIIbIO MHAMKATOPOB,
U3yueHHe BIMSHUSA pa3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUECKOM peakluu, peleHue
SKCIEPUMEHTAIbHBIX 3a7ad 1o Temam «Mertamne» u «Hemeramiby) ¢ coOM0OJEeHHUEM MpPaBUI
0e3omacHOro oOpaleHus ¢ BELECTBAMU U JIabOpaTOpHBIM 000pY0BaHUEM, (OPMYIUPOBATH LT
UCCJIEIOBaHMsI, IPEJCTABIISITh B Pa3IMYHON (popme pe3ynbTaThl SKCIEPUMEHTa, aHAIU3UPOBATh U
OLICHMBATh UX JIOCTOBEPHOCTB;

c(hOpMUPOBAHHOCTh YMEHH: COOJIO/IaTh MpaBHIa IMOJb30BAHMS XUMHUYECKON TMOCYI0N U
1a00paTOpHBIM 000pYA0BaHHEM, OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSAMHU IO
BBITNIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHUX OIBITOB, SKOJOTUYECKH 11€JIECO00pa3HOro MOBEIEHUS B
OBITY U TPYAOBOW JIEATENLHOCTH B LIEJISIX COXPAHEHHs CBOETO 3/I0POBbsl, OKPYXKaroIed MPpUPOIHON
Cpellbl U JIOCTHXKEHHUS €€ yCTOMYMBOIO pa3BUTHSA, OCO3HABATh OMACHOCTh TOKCHYECKOTO JEHUCTBUS
Ha JKMBBIE OPraHU3MBbI OIPENEIEHHBIX HEOPraHMYECKHX BEIIECTB, IIOHMMas CMBICI IOKa3aTels
[IK;

c(OPMHUPOBAHHOCTh YMEHUH: OCYLIECTBIATH IICJCHANPABICHHBIH TOUCK XMMHUYECKON
uHbOpMallMl B pa3IMYHbIX HCTOYHUKAX (Hay4yHass M y4yeOHO-HAay4Hasl JIMTEpaTypa, CpelCcTBa
maccoBoi uH(popmanuu, MHTepHeT M JApyrue), KpUTHYECKH aHAJIU3UPOBATh XHMUYECKYIO
nHpopmaiuio, nepepadaTbiBaTh €€ M HCIOIb30BaTh B COOTBETCTBUU C IMOCTABJIEHHON Yy4eOHOMU
3a/1a4uen.



TEMATHYECKOE IINTAHUPOBAHHME

KoaunuecTBo 4acoB

No HaumenoBanue
h a3/1eJI0B M TEM
n/n pasi
NMPOrpaMMbl

Bce
ro

Koutpo
JIbHBIE
padoTsI

10 KJIACC
DJIeKTPOHHBbIE
IpakTu (uudpoBbie)
yeckue | 00pa3oBaTebH
pa6oTnl | bIe pecypchl

I[eflTeJ'[bHOCTI) yuuTelis ¢ ydeToM
IporpaMmMbl BOCIIMTAHUSA

Pa3pes 1. TeopeTnyeckue

OCHOB

bl OPraHNYecKOi XMMHH

POIII 10 xnacc

https://

resh.edu.ru/
Tpeaver subject/29/10/
OpraHn4ecKoi MSH'_I 10 knace
xumuu. Teopusd hitps.// S'//.

uchebnik.mos.ru/

1.1 | ctpoeHus 8 1 catalouc?
Opraiecikux aliases=lesson_te
coenuHeHud A. M. . =
Bytsieposa mplat.e,wdeoiljcs

son,video&subje
ct_program_ids=
31937268.35909
478

Wroro no pazneny 8

Pazpea 2. YriueBogopoabl
IIpenenbHble

21 |premorens— |
U;I/IKJ]OEU’]KaHbI POIIT 10

KJIACC
HenpenenbHbie hitps://
YTICBOIOPObL: resh.edu.ru/

2.2 | aykensl, 14 1 subject/29/10/
QJIKaINCHPI, MBI 10 xrace
ATKMHBI https:/
ApomaTndeckue uchebnik.mos.ru/

2.3 | yrmeBomopozst 8 catalogue?
(apensl) aliases=lesson_te
TTpupoHble leat'e.Video_ljcs

54 | meTOuHMKH A son,v1deo&sgb]i

| yriaeBonoposios 1 ct_program_ids=
HX TIepepaboTKa 31937268.35909
478
I"anorennponsBoj

2.5 | Hple 4 1
YIJI€BOIOPOJIOB

Wroro no pazneny 35

Pazpnen 3. Kucaopoacoaep:xaniue opraHuyeckme coeAMHeHU

3.1 | Couptel. DeHon

11

1

3.2 | KapOonunbHbie
COCTMHEHHS:
QIIB/ICTU/IBI U
KETOHBI.
Kapbonossie

KHCJIOTHI.

CrnoxxHbIe AHUPHI.

21

1

PoUI 10
KJIACC

https://
resh.edu.ru/

subject/29/10/
MDOII 10 kmace

https://
uchebnik.mos.ru/

-YCTaHOBJICHUE IOBEPUTEIBHBIX
OTHOLICHUH MEX Iy
MeJJarOTHYEeCKUM PaOOTHUKOM H
00yYaIOITUMHUCS,
CIOCOOCTBYIOIINX TO3UTHBHOMY
BOCTIPUATHIO 00YYaIOIINMUCS
TpeOOBaHMIi U TPOCHO
MEeNarornieckoro paboTHHUKA,
IIPUBJICYEHUIO UX BHUMAaHUSA K
obcyxmaeMoit Ha ypoKe
WHQOPMaINH, aKTHBU3ALIUH
MO3HABATEIILHON NIESITEIbHOCTH;

- MOOYXIeHUE O0YJaArOIIHUXCS
COOJIOIaTh Ha YPOKE
OOIIENpUHSTHIE HOPMBI TOBECHHS,
IpaBuIa OOIEHHS CO CTapPIIMHU
(meparornyeckuMH pabOTHUKAMM)
W CBEPCTHUKAMH (00y4aIOMIUMHUCS),
MPUHIMIIEL y4eOHON AUCIMILUIMHBL
u

caMOOpraHHU3aLuH;

- IPUBJICYCHNE BHUMAHHUS
00yJaronuxcs K IEeHHOCTHOMY
ACIIEKTy M3y4YaeMbIX Ha ypOKax
SIBJICHUH, OpraHu3ays uX padoThI
C MOJTy4aeMOH Ha YpOKe COLUAIBEHO
3HaYMMO UH(popMaImen —
WHHUILIMUPOBAHUE €€ 00CYKICHUS,
BBICKA3bIBaHUS 00YUarOLIMMUCS
CBOEI'0 MHEHHMS IO €€ [I0BOAY,
BEIpaOOTKH CBOETO K HEH
OTHOLICHUS;

- NCTIOJIb30BaHNE BOCIUTATEIbHbBIX
BO3MOYKHOCTEH CoAepKaHUs
yueOHOTO TpeiMeTa Yepe3
JEMOHCTPALMIO 00yYaroIuMCs
MPUMEPOB OTBETCTBEHHOTO,
TPaXJaHCKOTO MOBEJICHUS,
MIPOSIBJICHUS YETIOBEKOIIO0ONS U
no0pocepAedHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIINX TEKCTOB IS
YTEHUsI, 3a7a4 IS PELICHUS,
MPOOJIEMHBIX CUTYalUH IS
00CyXIIeHUS B KJIacce;

- IPUMEHEHHUE Ha YPOKe
WHTEPAKTUBHBIX (hopM paboThI ¢
00yJIarOTIIIMICST:
WHTEJUICKTYIBHBIX HTP,
CTUMYJIMPYIOLINX IT03HABATEIbHYIO
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https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

Kupsl

3.3 | YrueBoan!

catalogue?
aliases=lesson_te

mplate,video_les

Htoro no pazgeny

41

SOIL,Video&sube

Pasnen 4. A3oTcoaep:kain

HE OPraHuIeCKHe COCIMHCHUSA

AMUHEL

4.1 | AMHHOKHUCIOTBEL.

benku

12

POIII 10
KIJIACC

https://
resh.edu.ru/
subject/29/10/
MOSII 10 xmacce
https://
uchebnik.mos.ru/
catalogue?
aliases=lesson_te
mplate,video les
son.video&subje
ct_program_ids=
31937268.35909
478

Hroro no pazneny

12

Paspnea 5. BoicokoMoJieKy IsipHbIe COeIMHEHUs]

Bricokomouexysip

PDOII 10
KIJIACC
https://
resh.edu.ru/

subject/29/10/
MDOII 10 kmace

https://

MOTHBAITHIO0 00YJaIONTHXCS;
JTUCKYCCHH,

KOTOpBIE JAFOT 00yJatOIUMCSI
BO3MOKHOCTb TIPUOOPECTHU OITBIT
BEJICHHSI KOHCTPYKTHBHOTO
JMaliora; TpyIoBOH paOOThI WITH
paboTHI B Tapax, KOTOPBIE ydar
KOMaHHOH paboTe u
B3aMMOJICHCTBUIO C IPYTUMHU
NETHMH;

- BKJIFOUEHHE B YPOK UTPOBBIX
MpoLEeayp, KOTOPhIE TOMOTAI0T
MOIJIepKaTh MOTHBAIIHIO
00YyYaroIINXCsl K MOTYYCHUIO
3HAHWUH, HAJTAXKUBAHUIO
MTO3UTHBHBIX MEKIIMIHOCTHBIX
OTHOIIIEHUH B KJIacCe, TOMOTAl0T
YCTaHOBJICHUIO TOOpOXKEIaTEIbHON
aTMocepsl BO BpeMsl YpOKa,

- opranmu3arus medcrea
MOTHBHPOBAHHBIX U
SPYAMPOBAHHBIX 00YUYAIOIIHXCS
HaJl UX HEYCIICBAOIIUMHU
OJTHOKJIACCHUKAMH, JAIOIIETO UM
COLIMAJILHO 3HAYUMBIN ONBIT
COTPYJHHYECTBA U B3aUMHOM
TTOMOIIIH;

- UHUITUMPOBAHKE U TIOJICPIKKA
HCCIEN0BATENbCKON
JeSITeTFHOCTH O0YYarOIINXCS B
paMKax pearu3aiui AMA
VHJIMBHUTy AJIbHBIX M FPYIIIOBBIX
HCCIEeI0BATEIbCKUX MPOEKTOB, UTO
JacT 00ydJaronMcsi BO3MOYKHOCTD
MPHOOPECTH HABBIKU

5.1 6 uchebnik.mos.ru/
HBIE COEIUHEHHNS CaMOCTOSATEIBHOTO PEIICHUS
catalogue? N
. > TEOPETHUUECKOH MPOOIEMBI,
aliases=lesson te
. = TCHEPUPOBAHHS U OOPMIICHHUS
mplate.video les N
X = COOCTBEHHBIX HJIEH,
son,video&subje
. YBAXHUTEIHHOTO OTHOIICHUS K
ct_program_ids= IyKUM HJIesiM, 0OpPMIICHHBIM B
3193726835909 | » OPOP y
478 paboTax APyrux UCCIIe0BaTENCH,
— HABBIK MMyOJUYHOTO BBICTYILICHHS
nepen ayaAuTopHuei,
Uroro no pazneny 6 apryMEeHTUPOBaHUS U
OTCTaUBaHMsI CBOCH TOYKU 3pEHUS.
OBIEE
KOJIMYECTBO YACOB | 102

I10 ITIPOI'PAMME
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https://resh.edu.ru/subject/29/10/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

TEMATUYECKOE IINTAHUPOBAHHUE

KoJun4yecTBo 4acoB

No HaumeHnoBaHue
l'[/-l'l pa3aesioB U TeM Bceer
nporpaMmal o

Kontpo
JIbHbIE
padoThI

11 KJIACC
DJIeKTPOHHbIE
Mpaktu | (WndpoBbIe)
yeckue | 00pa3oBaTeSibH
padoThl | bl€ pecypcChl

JleITeJIbHOCTh YYHTEJS € Y1eTOM
NPOrpaMMbl BOCIIUTAHUS

Pa3nea 1. IloBTOpenne MaTepua

Ja, n3ydeHnoro B 10 kaacce

-YCTaHOBJICHHUE JOBCPUTCIIbHBIX

POIII 11 kmace
https://resh.edu.ry|

OTHOULIEHUM MEXIY
MeIarorn4eckuM pabOTHUKOM U

00yJarOIINMHCH,
CHOCOOCTBYIOIIUX ITO3UTHBHOMY
BOCTIPHATHIO 00YYaIOIINMUCS
Tpebosanuit u pockO

| IEAAroriecKoro paboTHHUKA,

o] YEeHUIO MX BHUMAHUS K

B aEMOM Ha ypOKe

Malliu, aKTUBU3ALUN

MMO3HABATEIILHOM JEATEIIFHOCTH;
- moOyx1eHne 00yYaromuxcs

Kﬂaf cupuKanu subject/29/11/
1CIB(1)4HMCeT}113:1;He " MDBUI 11 xmacc
p https://uchebnik.
1.1 | momy4enwme 8 1 cataloue?
HU3YyYECHHBIX _g__
aliases=lesson_te
OpPraHHYECKUX . =
BOIICCTE ideo_lesson.videof
B t program_ids=31
35909478
Paznea 1. TeopeTuyeckne 0CHOBbI XUMHH
POIII 11 knacc
https://

Crpoenue atoma.
[Tepuoauueckuii
3aKOH U
[Tepuoguueckas
cucTEMA
XUMHAYECKUX
anemenToB /. 1.
Meuneneena

1.1 10

resh.edu.ru/

subject/29/11/
MDOIII 11 xmace

https://
uchebnik.mos.ru

[catalogue?
aliases=lesson_t

emplate.video 1
esson,video&su

bject program i
ds=31937268.35
909478

co0JII0aaTh Ha ypOKe
OOIIENPUHSTHIE HOPMBI TTOBEJICHHS,
MpaBuIa OOIEHHS CO CTAPIIIMHU
(memarornyeckuMu pabOTHUKAMH)
Y CBEpCTHUKAMH (00yJarOIuMHCs ),
MPUHIMITEL y4eOHON AUCIIMIUTHHBI
W CaMOOPTaHU3aIHH;

- IPUBJICYCHNE BHUMAHHS
00y4arommxcs K IeHHOCTHOMY
aCTIeKTy M3y4YaeMbIX Ha ypOKax
SBJICHUH, OpraHu3aus uX padoThI
C MMOJTy4aeMoH Ha YPOKe CONUAITLHO
3HaYMMoOi UH(popMarmen —
WHUIUAPOBAHUE €€ 00CYKIACHHS,

Crpoenue
BEIIICCTBA.
MHoroo0pa3sue
BEILIECTB

1.2 13

POIII 11 xmacce

https:/
resh.edu.ru/

subject/29/11/
MDOIII 11 xmace
https://
uchebnik.mos.ru

[catalogue?
aliases=lesson t

emplate,video_l
esson,video&su
bject program i
ds=31937268.35
909478

BBICKA3bIBAaHHS 00YJaIOIUMUCS
CBOEro MHEHHS 10 €€ MOBOJY,
BBIpaOOTKH CBOETO K HEH
OTHOIIIECHUS;

- ACTIONTb30BaHNE BOCITUTATEIHHBIX
BO3MOXHOCTEH COACpHKAHUA
yueOHOTO TpeAMeTa Yepe3
JTEMOHCTPAITHIO 00YUaIOITUMCS
IIPUMEPOB OTBETCTBEHHOIO,
IPaXJaHCKOTO MOBEJCHUS,
MPOSIBJICHHS YETIOBEKOIIO0OHS U
T00pOCEepACIHOCTH, Yepe3 Moa00p
COOTBETCTBYIOIIUX TEKCTOB IS
YTEHUs, 337a4 IS PelIeHNs,

1.3 XHUMHUYeCKUe 31

peakuu

POII 11 xnace
https://
resh.edu.ru/

subject/29/11/
MBI 11 kiace

https://
uchebnik.mos.ru

MPOOJIEMHBIX CUTYAIUH JUTs
00CYXKJICHUS B KJIacce;

- IPUMCHEHUE Ha YPOKE
WHTEPAKTUBHEIX (opM pabOTHI C
00yJIarOTIIIMICST:
HWHTEIUICKTYAITBHBIX HUTP,
CTUMYJIUPYIONIUX MO3HABATEIHHYIO
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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[catalogue?
aliases=lesson_t

emplate,video_l
esson,video&su
bject program i
ds=31937268.35

909478

Wroro no pazneny 54 |2

Paspnen 2. Heopranuyeckasi Xumus

2.1 Hemeraminl 24

POIII 11 xnacc
https://
resh.edu.ru/
subject/29/11/
MBI 11 xmace
https://
uchebnik.mos.ru

[catalogue?
aliases=lesson_t

emplate.video_|
esson.video&su
bject program i
ds=31937268.35

909478

2.2 Mertaimibl 7

POIII 11 knacc
https://
resh.edu.ru/

subject/29/11/
MBI 11 knace

https:/
uchebnik.mos.ru

[catalogue?
aliases=lesson_t

emplate.video |
esson.video&su
bject program i
ds=31937268.35
909478

HWroro no pasgeny 31 |2

Pa3nea 3. XuMus 1 :Ku3HL

Metoasl
IIO3HAHUS B
3.1 6

XUMUU. XUMHA U
JKU3Hb

POIII 11 xmacc

https:/
resh.edu.ru/

subject/29/11/
MDOIII 11 xmace
https://
uchebnik.mos.ru

[catalogue?
aliases=lesson t

emplate,video_l
esson,video&su
bject program i
ds=31937268.35

909478

Hroro no pazneny 6

MOTHUBAILHIO 00YYarOIINXCS;
JUCKYCCHU, KOTOPBIE JAt0T
00yYaroNIMMCs BO3MOXKHOCTb
NPUOOPECTH OIBIT BEACHUS
KOHCTPYKTHBHOI'O JHAaJIOra;
TPyNIOBOM paboTHI MK

paboThI B mapax, KOTOPBIE y4aT
KOMaHIHOH pabore u
B3aMMOJACHCTBHUIO C IPYTUMHU
NETbMH;

- BKJIFOUEHHE B YPOK UTPOBBIX
IpoLERyp, KOTOPBIE TIOMOTAOT
MoAJiepKaTh MOTHBAIINIO
00yYaroLINXCsl K MOIYYCHUIO
3HaHUH, HaJTAKUBAHUIO
MTO3UTHBHBIX MEKINIHOCTHBIX
OTHOIIICHHH B KJIacCe, IIOMOTa0T
YCTaHOBJICHUIO 100pOKeTaTeIbHON
aTMoc(epsl BO BpeMsl ypOKa,

- opranusanus megcraa
MOTHBHMPOBAHHBIX U
3pYIUPOBAHHBIX 00yUYaIOIINXCs
HaJ UX HEYCIEBAIOINUMHI
OJTHOKJIACCHUKAMH, JJAIOIIEr0 UM
COLIMAJIBHO 3HAYMMBIN OIBIT
COTPYJIHUYECTBA U B3AaUMHOMN
TTOMOIIIH;

- MHULIUMPOBAaHME U MOAAEPIKKA
HCCIIEI0BATENBCKON
JeSITETFHOCTH 00YYaroINXCs B
pamKax peaqu3aiui UIMU
VHAWBHTyAIIbHBIX U FPYTIIOBBIX
HCCIIEIOBATENBCKUX IIPOEKTOB, YTO
JacT 00y4aronIMMCsl BO3MOKHOCTb
NpUOOPECTH HABBIKU
CaMOCTOATENBHOTO PELICHHUS
TEOPETHYECKOH MPOOIEMBI,
TeHEPUPOBaHMA U 0(OPMIICHHUS
COOCTBEHHBIX HIEH,
YBa)XXHUTEIHHOTO OTHOIIEHHS K

9y KUM HJIesIM, 0OpMIICHHBIM B
paboTax APYruX MCCIEAOBaTENCH,
HaBBIK IIyOJUYHOTO BBICTYIUICHHS
nepes ayAuTopHuei,
apryMEHTHPOBaHMS U OTCTAaUBaHUS
CBOEH TOYKHU 3PECHMUSI.
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OBILIEE
KOJIMYECTBO YACOB
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INOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
KoanuecTBo 4acoB
Ne i/ m B Kontpo | IpakTn DJIeKTPOHHBbIE HU(POBLIE
Tema ypoka Cer' | JbHble | yeckme | OGpa3oBaTeIbLHBIE pecypchl
° pa6oThl | padoThI

2. Ilpenmer u 3HaUEHHE 1 Ypoxk "[Ipeamer oprann4eckoil XUMHUH.

OpraHUYECKOU XUMUH, Teopust XUMHUYECKOTO CTPOCHHUS
opraandeckux Bemects" (POLII)
https://resh.edu.ru/subject/lesson/6149/start/

3. IlpexcrapieHue o 170388/

MHOT000pPa3uK OPTraHUYECKHX 1 Vpox "Yraepon" (MOIII)

COeIMHEHHI https://uchebnik.mos.ru/material view/atom
ic_objects/10366625?
menuReferrer=catalogue

4. Xuwrieckas cBAsh B Ypoxk "KopasentHas cBsi3p" (MOI)

OpPTaHMYECKHX COeINHEHUSX. ) . . .

MexaHm3Mb1 0GpasoBanus 1 https://uchebnik.mos.ru/material view/atom

. ic_objects/11135497?

KOBAaJICHTHOM CBSI3H, CITOCOOBI =

. menuReferrer=catalogue

paspbiBa CBsI3ei
Ypoxk "®opMupoBaHUE OPraHUIECKON

5. DnexTpoHHOE CTPOEHHE aToMa
XMMUH Kak HayKd. Teopust CTpOeHHUs

yriieposia (OCHOBHOE U N

R OpraHUYECKUX CoeAMHEHU A. M.

BO30YKAEHHOE COCTOSHUS). 1 "

BanentHbie BO3MOXHOCTH aToMa byrreposa” (ML)

epONA https://uchebnik.mos.ru/material view/lesso

YHIepon n_templates/3931?menuReferrer=catalogue |
Buneo "Teopust cTpoeHns opraHnYecKuX
coenunenuil A. M. bytneposa. ['omonorus

6. Teopus cTpoeHus "

. u u3omepusi. Bugpr mzomepun" (MOLI)

OpraHUYECKUX COCAUHEHUM A. 1 ] . . .

M. Byreposa https://uchebnik.mos.ru/material view/atom

: ic_objects/11849349?
menuReferrer=catalogue

7. Buasl uzomepun: Ypok "HoMmeHknatypa opraHidecKux

CTPYKTYpHasl, IPOCTPAHCTBEHHASI. coequaenni” (MOILL)

OnekTpoHHbIe 3QPEeKTH B 1 https://uchebnik.mos.ru/material view/atom

MOJIEKYJIaX OpPraHNnYeCcKUuX ic_objects/11305280?

COCIMHEHUI menuReferrer=catalogue

8. IlpencraBnenue o VYpok "Knaccudukanus peakuuii" (MOLL)

KJIaCCU(UKAINH U 1 https://uchebnik.mos.ru/material view/atom

cucTeMaTH4ecKas HOMEHKIaTypa ic_objects/7411846?

(IUPAC) opraHn4eckux BEIIECTB menuReferrer=catalogue
Ypok "Xumust i 310pOBhe UeIoBeKa"

9. Knaccudukanus peakuuii B 1 (POI)

OpPraHNYEeCKON XUMUHU https://resh.edu.ru/subject/lesson/5452/start/
150796/

10. AnkaHbl: TOMOJIOTMYECKHI

psina, obmmas Gpopmyna, Ypoxk "[IpenensHble YTIIeBOAOPOABI —

HOMEHKJIaTypa U U30MEPUS, 1 ankausr" (POLL)

3JIEKTPOHHOE U https://resh.edu.ru/subject/lesson/6151/start/

MPOCTPAHCTBEHHOE CTPOEHUE 149993/

MOJIEKYIT

11.Dusnueckne 1 XUMUYECKUE 1 Ypok "AnkaHbl: XUMHUYECKHE CBOWCTBA"

CBOICTBA AJIKAaHOB (MDBIII)



https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://resh.edu.ru/subject/lesson/5452/start/150796/
https://uchebnik.mos.ru/material_view/atomic_objects/7411846?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411846?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7411846?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/3931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11135497?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10366625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10366625?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10366625?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

https://uchebnik.mos.ru/material view/atom
ic_objects/9761057?

menuReferrer=catalogue

12.0co0eHHOCTH CBOMCTB METaHa

Ypoxk "AnkaHbl: TOy9eHUE U
npumenenue" (MOI)
https://uchebnik.mos.ru/material view/atom
ic_objects/9760997?
menuReferrer=catalogue

13.HaxoxeHue aakaHoOB B
npupoae. CrocoObl MoTydeHus: 1
MIPUMEHEHHE aANKaHOB

14.1{uknoankaHsl: 00IIas
(dbopMyiia, HOMEHKIIATypa U
M30Mepusi, 0COOCHHOCTH
CTPOCHHS U XUMHYECKHX
CBOWCTB, CIIOCOOBI MOJTyYCHHS U
MPUMEHCHUE

Ypoxk "Ankansl. CocTaB, CTPOCHHE,
TOMOJIOTHYECKUH psi, U30Mepus,
HomeHkmatypa" (MOLI)
https://uchebnik.mos.ru/material view/lesso
n_templates/3727?
menuReferrer=catalogueYpok
"Huxomoankansr" (MBI

https://uchebnik.mos.ru/material view/atom
ic_objects/9761172?

menuReferrer=catalogue

15. AnTKeHBI: TOMOJIOTHYECKUN
psin, obmas popmya,
HOMEHKJIATypa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHE
Mosekys. CTpyKTypHas U IIUC-
TpaHC-U30MepHs ATKEHOB

Ypok "HenpenenabHbIe yIiIeBOAOPOABI —
ankens!" (POLL)
https://resh.edu.ru/subject/lesson/5412/start/
212563/

16.Peakuyu npucoequHEHNS y
ankeHoB. [IpaBuio
MapkoBHHKOBa

Ypok "ANKeHbl: XUMHUYECKHE CBOWCTRA"
(MDBIII)

https://uchebnik.mos.ru/material view/atom
ic_objects/9766622?

menuReferrer=catalogue

17.Peakuuu OKUCIECHUS Y
aJIKEHOB

VYpok "AnKeHbl: IpUMEHEHUE U
norygerue” (MOIII)
https://uchebnik.mos.ru/material view/lesso
n_templates/1938049?
menuReferrer=catalogue

18.0OBP B oprann4eckoit XuMuu

Buneo "llony4yenue sTuneHa u3 staHoxna”
(MDBII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/7763332?
menuReferrer=catalogue

19.Cnioco0s! omyueHus u
NpPHMEHEHHE aJIKCHOB

20.Pemenue 1emnouex
MpeBpallcHul

21.IlpoBepounas paboTa
" AnkaHpl. AITKEHBI"

Ypok "Ankensl. CocTaB, CTpOCHHUE,
TrOMOJIOTHYECKUH psif, H30Mepus,
HOMeHKJaTypa" (MOILI)
https://uchebnik.mos.ru/material view/lesso
n_templates/3851?menuReferrer=catalogue

22.ANKaaueHbl: CONPSKEHHBIE,
W30JINPOBaHHBIE,
KymynupoBaHHble. OcOOEHHOCTH
DJIEKTPOHHOTO CTPOCHUS

Ypok "Ankaguensr" (MOIL)

https://uchebnik.mos.ru/material view/atom
ic_objects/9819470?

menuReferrer=catalogue

23.XuMH4eckre cBONCTBa
COIPSKEHHBIX JUEHOB

Ypok "Ankaguens! 1 kKaydyku. Pesnna"
(MD3II)

https://uchebnik.mos.ru/material view/atom
ic_objects/11849460?

menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
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https://uchebnik.mos.ru/material_view/atomic_objects/9761172?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/lesson_templates/3727?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9760997?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761057?menuReferrer=catalogue

24.Croco0bI MOTyYeHUs U
MIPUMCHCHUEC AJIKAJIUCHOB

Ypok "AnkaaueHsl: NOIyYEeHUE U
npumenenue" (ML)

https://uchebnik.mos.ru/material view/lesso
n_templates/1943784?

menuReferrer=catalogue

25. ANKHMHBI: TOMOJIOTHYECKHI
psn, obmas Gopmyna,
HOMEHKJIIATYpa, IEKTPOHHOE U
MPOCTPAaHCTBEHHOE CTPOCHUE
MOJIEKYJI, (PU3NYECKHE CBOMCTBA

Ypoxk "ANKHHBL: CTpOEHHE, H30MEPHS,
HOMeHKaTypa" (MOILI)
https://uchebnik.mos.ru/material _view/lesso
n_templates/1925064?

menuReferrer=catalogue
Ypoxk "ANKHHBI: XUMHUYECKHE CBOWCTBA"

(MDIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/9761141?

menuReferrer=catalogue

26. XUMHAYECKUE CBOMCTBA
AJIKUHOB

Ypoxk "ANKHUHBL: TOyd9eHUE U
npumenenue" (ML)

https://uchebnik.mos.ru/material view/lesso

n_templates/1978251?
menuReferrer=catalogue

27.Peaknuu OKUCICHUS Y
AIKHHOB

Ypok "ANKHHBL: cTpOoeHHe, HOMEHKIIATypa,
nzomepus, pusnueckue crorictea" (MOIL)
https://uchebnik.mos.ru/material view/atom
ic_objects/9761122?
menuReferrer=catalogue

28.CrocoO0sI MOTydeHHs 1
MPUMEHEHHUE AJKHHOB

29.Pemenne 1emouex
[IpEBPALLCHUN

30.Cucremaruzanus u
000011IeH1E 3HAHUH 110 TEME

Ypok "Ankunsl: pusnueckue u
xuMudeckue cporicrra” (MOIII)
https://uchebnik.mos.ru/material_view/lesso
n_templates/1937365?
menuReferrer=catalogue

31.ApeHbl: rTOMONOTHYECKUIT psif,
obriast popmMyiia, HOMEHKIATYpA.
DIIEKTPOHHOE U
HPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKyJ1 OeH30I1a U TONIyoJIa, UX
(u3nuecKue cBoiCTBa

Ypok "ApeHsl (apoMaTHIECKUE
yrieBoxoposl)" (POIL)
https://resh.edu.ru/subject/lesson/4775/start/
150494/

Ypok "Apomarndeckue yriaeBog0pOIbI —
apensr" (MOIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/7403487?
menuReferrer=catalogue

32.XuMHUECKHE CBOICTBA
ApPCHOB: PEAKIUU 3aMEIICHUS

Ypok "ApeHbl: XUMUYIECKHE CBOMCTRA
6enzona" (MOLI)

https://uchebnik.mos.ru/material view/atom
ic_objects/9819516?

menuReferrer=catalogue

33. XuMuHdJeckue CBOMCTBA
ApPEHOB: PEaKINu
MIPUCOCTUHEHUS, OKUCIICHHE
rOMOJIOIOB OeH30I1a

Ypok "ApeHsl: CTpOCHHE, HOMEHKIIATypa,
nzomepus, pusnueckue crorictea" (MOLL)
https://uchebnik.mos.ru/material view/atom
ic_objects/11159449?
menuReferrer=catalogue

34.OpueHTupymouee aeicTBue
3aMeCcTUTEIIEN

Buneo "Apenst. CriocoOb! mory4eHus u
mpUMeHeHue OEH301a U ero TOMOJIOToB"
(MD3I)

https://uchebnik.mos.ru/material view/atom
ic_objects/11849497?
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https://uchebnik.mos.ru/material_view/atomic_objects/7403487?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7403487?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/lesson_templates/1937365?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/9761141?menuReferrer=catalogue
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menuReferrer=catalogue

35.Croco0sI oy4YeHus 1
MIPUMEHEHUE apEeHOB

Buneo "T'enetuueckas cBs3b MEKIY
Ki1accamu yriieBogopoos” (MOIIN)
https://uchebnik.mos.ru/material view/atom
ic_objects/118496117?
menuReferrer=catalogue

36.I'eneTnueckas CBA3b MEXIY
pasIn4YHBIMU KJI1accamu
yIJIEBOIOPOJOB

VYpok "ApomaTtudeckue yriaeBo10pOoIbl.
Apensr" (MDII)
https://uchebnik.mos.ru/material view/atom
ic_objects/74886407?
menuReferrer=catalogue

37 Ilpupoausiii raz. [lonyTHeie
He(TSHBIE Ta3bI

Ypoxk "[IpupoaHbie UICTOYHUKU U
niepepaboTka yriesomopoaos" (POLL)

https://resh.edu.ru/subject/lesson/6148/start/
170461/

38.KameHHbIi1 yroiabs U NpOAYyKTHI
ero nepepadoTKu

Ypoxk "[IpupoaHbsie HCTOTHUKH
yrieBoAopooB. KaMeHHBIHN yroJs.
Kokcoxumuueckoe npomsBoctro” (MOIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/11869235?
menuReferrer=catalogue

39.Hedts 1 ciocoOsl €€
nepepaboTku. [IpumeneHne
MPOAYKTOB NepepaboTku HedTh

VYpok " CoctaB HeTH U MPOAYKTHI €€
nepepaboTku" (M3IL)

https://uchebnik.mos.ru/material view/lesso
n_templates/1566110?

menuReferrer=catalogue

40.I'enetndeckast CBSI3b MEXKAY
pa3IMYHBIMU KJIaccaMu
YIJIEBOAOPOJIOB

Buneo "I'eneTudeckas CBI3b MEKITY
KJ1accam yrieBojopoos" (MOIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/11849611?
menuReferrer=catalogue

41.T"ajoreHompon3BOIHBIC
YIJIEBOIOPOIOB: AIIEKTPOHHOE
CTPOCHHUE; PEAKIINU 3aMEIICHUS
rajioreHa

Ypoxk "Tamorenst” (MOIII)

https://uchebnik.mos.ru/material view/atom
ic_objects/10835229?

menuReferrer=catalogue

42 JleicTBHE IIea09YeH Ha
TaJIOTCHIIPON3BOTHBIC.
BzaumopeiictBue
JUTaI0TeHAJIKAaHOB ¢ MarHueM U
LIMHKOM

Ypok " I'anoreHnpous3BoAHbIE
yraeBogopoos" (MOL)
https://uchebnik.mos.ru/material view/atom
ic_objects/10857892?
menuReferrer=catalogue

43.CucremMaTuzanus u
00001IIeHe 3HAHUI 10 pa3aeTy
"YrneBogoposr”

Ypok "O0obmieHne 1 cucTeMaTH3aIHs
3HaHuil no Teme " Yrinesogopoasr""
(MD1II)
https://uchebnik.mos.ru/material view/atom
ic_objects/7665393?
menuReferrer=catalogue

44 KonTponbHas paboTa Mo TeMe
"Yrnesogopoas!"

Buneo "O06001IeHre U cucTEMAaTH3aIAS
3HAHUH MO TeMe «YTIIEBOOPOABI»"
(MD1II)
https://uchebnik.mos.ru/material view/atom
ic_objects/11849508?
menuReferrer=catalogue

45.Pabora HaJx OIHOKaMHu.
[IpenenbHble OAHOATOMHBIE

Ypoxk "OnHoaTOMHBIE TpEAETHHBIE
cruptel" (POIID)
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CTIHUPTHI: TOMOJIOTHYECKHUIN PSI,
oOriast popmyiia, CTpoeHUE
MOJICKYJI, ©30MEPHS,
HOMEHKJIATYPa, KITacCH(HKAIHS,
(hr3ugecKue CBOMCTBA

https://resh.edu.ru/subject/lesson/4769/start/
150550/

46. XMHAYECKUE CBOMCTBA
MPEAETBHBIX OJTHOATOMHBIX
CIMPTOB

VYpoxk "[IpenenbHble 0THOATOMHBIE
crupter" (MOLL)

https://uchebnik.mos.ru/material view/atom
ic_objects/10038791?

menuReferrer=catalogue

47.OkucneHue CuupToB

VYpok "[IpenensHble 0THOATOMHBIE CITUPTHI:
MOJTyYCHUE W IPUMCHEHHE.
dusnonornuecKoe IeHCTBHE Ha OPraHu3M
yenoseka" (MOIL)
https://uchebnik.mos.ru/material view/lesso
n_templates/1942795?
menuReferrer=catalogue

48.CriocoObl OTy4eHHs U
NPUMEHEHUE 0THOATOMHBIX
CIIUPTOB

Ypoxk "®dyHKIIMOHANBHbBIE TPOU3BOIHBIE.
O¢upsr" (MOLL)
https://uchebnik.mos.ru/material view/atom
ic_objects/10636495?
menuReferrer=catalogue

49.TIpocTsie >(pupsI:
HOMEHKJIATypa U U30Mepus,
0COOCHHOCTH (PU3HYECKUX U
XUMHUYECKUX CBOMCTB

Ypok "Muoroatomasie criupthl” (M)

https://uchebnik.mos.ru/material view/atom
ic_objects/7488843?

menuReferrer=catalogue

50.MHoOroaToMHbl€ CIIUPTBHI:
STUJICHIJIMKOJIb U TJIMLEPUH, UX
¢bu3nUecKue 1 XUMHYECKHE
CBOWCTBA

51.Cnoco0sbl oyueHus U
NPHUMEHEHHE MHOTOaTOMHBIX
CITUPTOB

52.Pemenne 1enoyex
HpEeBpaILCHUN

VYpok "ITUIECHTIIUKONb U TIULEPUH KaK
MIPEACTABUTEIN MTPEACTBHBIX
MHOT0aToMHBIX criupToB" (ML)

https://uchebnik.mos.ru/material view/lesso
n_templates/4327?menuReferrer=catalogue

53.®eHon: CTpOEeHUE MOJIEKYIIHI,
(u3nUecKue CBOWCTBA.
ToxcuurocTs (heHoma

Ypok "®eHoubl 1 apOMaTHYECKUE CIUPTHI"
(POLI)
https://resh.edu.ru/subject/lesson/5727/start/
150577/

54. XuMHUUYECKHE CBOICTBA
(eHona

Ypoxk "denonsr" (MOLL)

https://uchebnik.mos.ru/material view/atom
ic_objects/10475631?

menuReferrer=catalogue

55.Croco0sI oy4YeHHs U
npuMeHeHue (eHona

Buneo "®enon" (MOBII)

https://uchebnik.mos.ru/material view/atom
ic_objects/10416396?

menuReferrer=catalogue

56.I1pakTrueckas pabora Ne 1.
Pemenue skcnepuMeHTaIbHBIX
3a1a4 1o teme "CrnupTel U
¢denosr"

VYpok "®enonst" (ML)
https://uchebnik.mos.ru/material view/atom
ic_objects/7526903?
menuReferrer=catalogue

57.CucremMatu3anus U
0000111eH1E 3HAHUH 110 TEME

Ypok "®denon. Ctpoenue, huzndeckue
cBoiictBa. OCOOCHHOCTH XMMUYECKUX
cBOHCTB (heHosra. KagecTBeHHBIC peaKINH
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Ha ¢eHon. TokcrmuHOCTh eHoma" (MOILI)

https://uchebnik.mos.ru/material view/atom
ic_objects/11849532?

menuReferrer=catalogue

58.ANbaeruansl 1 KETOHBL:
AJIEKTPOHHOE CTPOSHHE
KapOOHWIIBHOM TPYTIITH;
FOMOJIOTHYECKHE PSIIbI, 00IIast
bopmyna, uzomMepus u
HOMCHKJIATYpa

Ypok "Anpaerunst u ketoHsl" (POIII)

https://resh.edu.ru/subject/lesson/4776/start/
150604/

59.Anpaeruasl 1 KETOHBL:
(hm3uYecKe CBOWCTBA; pEaKIINH
MIPUCOCTUHEHUS

Ypok "Anpaeruasl: CTpOCHUE, U30MEpHs,
HOMEHKIIaTypa, (pu3maeckue cBorcTBa"
(MBI)
https://uchebnik.mos.ru/material view/lesso

n_templates/2044580?
menuReferrer=catalogue

60.Peakuu oxuciaeHus u
KaueCTBEHHBIE PEAKITUU
aJIBIETUIOB U KETOHOB

Buneo "KadectBeHHas peakius Ha
anpaACTUAB (C THAPOKCHIOM Mean)"
(MDIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/5310410?
menuReferrer=catalogue

61.Crioco0sI ToTydeHHS
QJIBJICTUJIOB U KETOHOB

62.Pemenne renoyex
[IpPEBPALLCHUN

63.KonTponbHas paboTta 1o Teme
"Cruptel. Oenonbl. Anbaeruas”

Ypok "ANbIeTUIbl: MOTyUYCHUE U
npumenenue"” (MOL)
https://uchebnik.mos.ru/material view/lesso
n_templates/2049329?
menuReferrer=catalogue

64.Pabora Hax ommOKaMu.
MHoroobpa3zne kapOOHOBBIX
KHUCJIOT

Ypok "KapOoHOBBIE KUCIOTHL: (PU3UYECKUEC
u xumudeckue cpoiicrea" (MOIII)
https://uchebnik.mos.ru/material view/lesso
n_templates/2037534?
menuReferrer=catalogue

VYpok "CBoiicTBa KapOOHOBBIX KHCIOT"
(MDBII)
https://uchebnik.mos.ru/material_view/atom
ic_objects/10635487?
menuReferrer=catalogue

Ypok "YKCycHas KHCIIOTa Kak
MIPENICTABUTEIb MPEACITbHBIX
OJTHOOCHOBHBIX KApOOHOBBIX KHCIOT"
(MDBII)
https://uchebnik.mos.ru/material view/lesso
n_templates/3663?menuReferrer=catalogue

65.M30Mepusa 1 HOMEHKJIATypa
KapOOHOBBIX KUCIIOT, HX
(u3nyuecKue cBOMCTBa

Buneo "Paznoxenue MypaBbHHOU
kucioTer" (MOII)

https://uchebnik.mos.ru/material view/atom
ic_objects/8655747?

menuReferrer=catalogue

66. XUMHUUECKHE CBOIICTBA
MPEIENBHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

Ypoxk "Briciine kapOoHOBBIE KUCIOTEHI.
Mseua" (ML)

https://uchebnik.mos.ru/material view/atom
ic_objects/75268767?

menuReferrer=catalogue

67.Cnernuduryeckrie CBOHCTBA

Ypok "DOyHKIIMOHATBHbIE TPOU3BOIHBIE
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KapOOHOBBIX KUCIIOT

kapOoHOoBBIX kuciot" (MOLL)

https://uchebnik.mos.ru/material view/atom
ic_objects/10708896?

menuReferrer=catalogue

68.Croco0bI oy4eHust 1
HpPUMEHEHNE KapOOHOBBIX KHCIIOT

Ypoxk "KapOOHOBBIE KHCIOTHI: MTOTyYESHUE H
npumenenue" (MOI)

https://uchebnik.mos.ru/material _view/lesso
n_templates/2049583?

menuReferrer=catalogue

69.CrnoxxHBIC YPUPHI:
TOMOJIOTHYECKUH psizI, oOmmas
(dhopmyia, usoMepus u
HOMEHKJIaTypa

VYpok "Croxusie 3¢upsl u xupsl” (ML)
https://uchebnik.mos.ru/material view/atom
ic_objects/7526883?
menuReferrer=catalogue

Ypok "XuMHueckue cBONCTBA U
MIpUMEeHeHHUe cIoXHBIX 3dupos" (MOILL)

https://uchebnik.mos.ru/material _view/lesso
n_templates/2043706?

menuReferrer=catalogue

70.PusznuecKre U XUMHUYECKIE
CBOMCTBa 3HUPOB

VYpok "CroxHble 3QUpPEL: CTPOEHNE,
n30MepHsi, HOMEHKIIATypa, (pU3ndecKue
cBoiicTBa, noxydenne" (MOIL)
https://uchebnik.mos.ru/material _view/lesso
n_templates/2043703?
menuReferrer=catalogue

71.Kupsr: cTpoenue,
(u3nIecKre U XUMAYECKHUE
CBOMCTBA (THIAPOIH3)

Ypox "XKupst" (MOIL)
https://uchebnik.mos.ru/material view/atom
ic_objects/10859247?

menuReferrer=catalogue

72.0co0eHHOCTH CBOWCTB KHPOB,
COZICPKAIINX OCTATKU
HETIPeAETbHBIX )KUPHBIX KUCIIOT.
Mpuia.

Ypoxk "Kupsl. Motomue cpenctsa” (POL)
https://resh.edu.ru/subject/lesson/5952/start/
150631/

73 .Pemenne renoyex
HpEeBpALLCHUN

Ypok "XumHuueckue cBOWCTBA KUPOB U UX
npumeHenue. Meuta u CMC" (MOI)
https://uchebnik.mos.ru/material view/lesso
n_templates/1317356?
menuReferrer=catalogue

74 .IlpaxTtrueckas pabora No 2 .
Pemenue sxcnepruMeHTAIBHBIX
3amad mo teme "KapboHoBbie
KHUCIIOTHL. CI1o’KHBIE 2QupH"

Buneo "T'enetnueckas cBs3b MEXIY
KJIaccaM# KHCIIOPOJICOACPIKAIINX
opranndeckux coeguHenuit" (MOIL)
https://uchebnik.mos.ru/material view/atom
ic_objects/11849617?
menuReferrer=catalogue

75.'eHeTHYeCcKas CBI3b
YTIIEBOIOPOIOB H

KHCIIOPOJICOEPKAIINX
OpraHUYECKUX BEIIECTB

Ypok "O0001IeHHEe U CHCTEMaTH3aLHs
3HAaHUH 0 TeMe «XUMHUYECKHe peaKium»"
(MDI1I)
https://uchebnik.mos.ru/material view/lesso
n_templates/2042020?
menuReferrer=catalogue

76.CucremMaru3anus u
000011eHrE 3HAaHUH 110 TEME

77.KonTponbsHas paborta
"KapOoHOBBIE KUCIIOTHI B UX
MIPOU3BOIHEIE"

Buneo "JKupel. Xumnuueckue cBONCTBaA.
Kupwr B mpupoae” (MOIILI)
https://uchebnik.mos.ru/material view/atom
ic_objects/11849613?
menuReferrer=catalogue
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78.Pabota Hag omubKaMu.
OO0mras xapakTepuCTHKa
YIJIEBOAOB M KiacCUpHUKALUs
YIJI€BOAOB (MOHO-, TU- U
MOJINCaXapH/IbI)

Ypok "Yrnesoasl. ['moko3a.
Onurocaxapuasl. Caxapoza" (POIII)
https://resh.edu.ru/subject/lesson/6150/start/
150687/Ypox "CTtpoeHne MOHOCaxapu0B"
(MD1II)
https://uchebnik.mos.ru/material view/atom
ic_objects/10710941?
menuReferrer=catalogue

79.MoHnocaxapusl: przmaeckue
CBOMCTBA U HaXO0XJIEHHUE B
pupoJe

Ypok "YrneBoasl. MoHOCaxapuipl Ha
npumMepe rrroko3sr" (MOLI)

https://uchebnik.mos.ru/material view/atom
ic_objects/7526884?

menuReferrer=catalogue

80.IIpuMeHeHME TIIOKO3HI, €€
3HAYEHHUE B )KU3HEAEATEIEHOCTH
opraHusma

81.Qucaxapumpl: caxaposa,
MajabTO3a U JIAKTO3a.
Haxoxnenue B npupojae u
MIPUMEHEHHUE ANCAXaAPHUIOB

Buneo "YrneBonsl. MoHO- 1 Aucaxapuabl:
[IIF0K03a, CaXxapo3a, MaJIbTo3a | JaKTO3a.
Tunponus nucaxapumor. HaxoxaeHnue B
MIpHpo/JIe ¥ TPUMEHEHHUE TUCaXapuIoB"
(MD1II)
https://uchebnik.mos.ru/material view/atom
ic_objects/11849561?
menuReferrer=catalogue

82.Ilonmmcaxapuasl: CTpOSHHE
MaKpOMOJIEKyJI, (PU3NUECKUe 1
XHMHYECKHE CBOMCTBA,
IIPUMECHEHUE

Ypoxk "llonucaxapuapl, Kpaxmai,
nestroo3a” (POLI)

https://resh.edu.ru/subject/lesson/5413/start/
150714/

83.TTonsiTne 06 UCKYCCTBEHHBIX
BOJIOKHAX

Ypoxk "l[lommcaxapuasr” (MOL)

https://uchebnik.mos.ru/material view/atom
ic_objects/10707367?

menuReferrer=catalogue

84.KontponbHas padboTa
"Vrnesoanr"

Ypok "O0o01IeHHEe U cCHCTEMaTH3AIHS
3HaHuH mo Teme "Kuciopoacomepskamnue
opranndeckue coenuHeHus"" (MOLI)

https://uchebnik.mos.ru/material view/lesso
n_templates/8358?menuReferrer=catalogue

85.Pabota Haj onuOkamu.
AMWUHBIL: KlaccupuKanys,
CTpOEHHE MOJIEKYJI, 00IIast
(dbopmyia, uzomMepus,
HOMEHKJIATypa U (pU3UIEeCKue
CBOMCTBA

Ypok "Amuabpr" (MOIII)
https://uchebnik.mos.ru/material view/atom
ic_objects/10870693?
menuReferrer=catalogue

86. XHUMHYECKHE CBOUCTBA
anudaTHIeCKNX aMHHOB

87.AHWIWH: CTpOEHNE aHUITMHA,
0COOEHHOCTH XUMHYECKHX
CBOMCTB aHUINHA

Ypok "AMHHBI, aHWIHUH: CTPOCHUE,
CBOICTBA, OJy4Y€HUE, NpUMeHeHuE"
(MD1II)

https://uchebnik.mos.ru/material view/atom
ic_objects/7575892?
menuReferrer=catalogue

88.Crnoco0bl monmy4yeHus u
NpUMeHEeHHE aTn()aTHYECKIX
aMUHOB

Ypok "AHUIUH: CTPOEHUE, CBOMCTBA,
nosryuenue, npumenenue" (ML)

https://uchebnik.mos.ru/material view/lesso

n_templates/2083565?
menuReferrer=catalogue

&9.0000111€HAE IO TEME
" AMuHb!"

VYpok "AMUHBI, aHWIHUH: CTPOCHUE,
CBOICTBA, MOTy4YeHUE, TPUMEHEHNE"
(MD1II)
https://uchebnik.mos.ru/material view/atom
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https://uchebnik.mos.ru/material_view/lesson_templates/2083565?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10870693?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10870693?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10870693?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/8358?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/8358?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10707367?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://uchebnik.mos.ru/material_view/atomic_objects/11849561?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849561?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849561?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526884?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710941?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710941?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10710941?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/

ic_objects/7575892?
menuReferrer=catalogue

90. AMUHOKHUCJIOTHI:
HOMEHKJIATypa U U30MepHus,
(usndecKue cBOICTBA.
OTnenbHbBIE PEACTABUTENN Ol
AMHUHOKHUCIIOT

Ypoxk "Amunokucnotsl. benku" (POL)
https://resh.edu.ru/subject/lesson/4743/start/
150742/

91.XuMHdJeckue CBOMCTBA
AMMHOKMCIIOT, UX OHMOJIOTHYECKOE
3Ha4YeHHEe aMUHOKHUCIOT. CHHTE3
Y THJIPOJIN3 MENTHUIOB

Ypoxk "CoiictBa amuHOKHCIOT" (MOILI)
https://uchebnik.mos.ru/material view/atom
ic_objects/10360931?
menuReferrer=catalogue

92.benku Kak NpupoIHbIE
HOJIMMEPBI; CTPYKTYPbI OEIIKOB

Ypoxk "benku" (MOIII)

https://uchebnik.mos.ru/material view/atom
ic_objects/10325359?

menuReferrer=catalogue

93.TIpakTrueckas padora
"XuMHUUECKHE CBOIiCTBA OEIKOB"

Ypoxk "Xumndeckue cBoicTBa Oenka"
(M3I)
https://uchebnik.mos.ru/material view/lesso

n_templates/2123291?
menuReferrer=catalogue

94.0000111€eHHE 10 TEME

Ypoxk "AzoTcoaeprkarire
eTePOLIMKINYCCKUE COSTUHCHUS.
Hyxnennossie kucnotst" (POLII)

https://resh.edu.ru/subject/lesson/6296/start/
212589/

95.Azotconepkaiiue
reTePOLUKINYECKUE COSAMHEHUSI.

Ypok "O0001IeHne 1 CUCTeMaTH3aITI
3HaHWH 1Mo TeMe "A30TcoaepIKaIiue
opranudeckue Bemecrsa"" (MOIL)
https://uchebnik.mos.ru/material view/lesso
n_templates/61317?
menuReferrer=catalogue

96.Hyki1enHOBBIE KUCIIOTHI

Ypoxk "l[lpaktrueckas pabora "Pemnrenne
AKCIIEPUMEHTANILHBIX 33724 Ha
pacro3HaBaHUE OPTaHUYECKUX BEIECTB
(MD1II)
https://uchebnik.mos.ru/material view/lesso
n_templates/10029?

menuReferrer=catalogue

nn

97.UToroBast KOHTPOJIbHAS
pabora

Ypok "O0o01IeHHe U cCHCTEMaTH3AIHS
3HaHWH 1Mo TeMe " A30TcoaepIKaIiue
opranndeckue Bemectsa"" (MOL)
https://uchebnik.mos.ru/material view/atom
ic_objects/8621701?
menuReferrer=catalogue

98.Pabora Hax omnOKaMH.
OCHOBHBIE IIOHATHS XUMUN
BBICOKOMOJIEKYJISTPHBIX
COEIMHEHNHA U METO/IBI UX
CUHTEC3a — HOHI/IMepI/IE}aHI/IH nu
[MOJIMKOHICHCAIHS

Ypok "CuHTeTn4ecKe MoJINMEPBI.
KonnencanmoHHuble moauMepsl.
[enomnacter" (POL)
https://resh.edu.ru/subject/lesson/6095/start/
150823/

99.IInactMaccel. YTHIu3anus u
nepepaboTKa IIacTuKa

Buneo "[lonuMepHbie MaTepuarbl.
[TnactMaccel. YTunuzaius u nepepadboTka
mwractuka" (MOL)
https://uchebnik.mos.ru/material view/atom
ic_objects/11849575?



https://uchebnik.mos.ru/material_view/atomic_objects/11849575?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849575?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://resh.edu.ru/subject/lesson/6095/start/150823/
https://uchebnik.mos.ru/material_view/atomic_objects/8621701?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8621701?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8621701?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/10029?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/10029?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/10029?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/61317?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/61317?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/61317?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6296/start/212589/
https://uchebnik.mos.ru/material_view/lesson_templates/2123291?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2123291?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/lesson_templates/2123291?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10360931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10360931?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10360931?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue

menuReferrer=catalogue

100.  DmacTomepsr:

VYpoxk "HarypanbHblil Kayuyk.
Cunrernueckne kayayku" (POII)

E:}nggbf}l)};l;{ﬂ(}:lleTemqecme ! https://resh.edu.ru/subject/lesson/6152/start/
) 150850/
101. Bonokna: HaTypaabHEIE,
HCKYCCTBEHHBIE, CHHTETUYCCKHUE.
[TonuMeps! crienanibHOrO !
HA3HAYCHIS VYpoxk "Cunrernueckue BosokHa" (POL)
https://resh.edu.ru/subject/lesson/4777/start/
102. [IpakTuueckas padora Ne 6. 170536/
Peenue sxcnepruMeHTAIBHBIX 1
3ama4 o teMe "Pacnio3HaBanue
MJIACTMACC ¥ BOJIOKOH"
103.
O6obmerme u VYpok "Opranndeckast XuMusi, YeJIOBEK U
CUCTEMAaTHU3aIs H3yYSHHOTO npuposa (PIIL)
f‘%‘Tep vajia o Teme ! https://resh.edu.ru/subject/lesson/4823/start/
BICOKOMOJIEKYJISIPHBIC 150933/
coenuueHusa" _
OBILEE KOJIMYECTBO 102

YACOB I1O [TPOTPAMME



https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4823/start/150933/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/4777/start/170536/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://uchebnik.mos.ru/material_view/atomic_objects/11849575?menuReferrer=catalogue

IHOYPOYHOE IIVTAHUPOBAHHUE
11 KUIIACC

KoaunuecTBO 4acos

Ne i/t m Kontpo | IpakTu JJeKTpOHHBbIE HU(POBbIE

Tema Ypoka Beer JIbHBIE yecKue OﬁpaSOBaTeﬂLHLIe pecypcChl

° padoTel | padoThI

1. Homenxknarypa POIII 11 knacc
OPTraHMYECKHUX BEIECTR https://resh.edu.ru/subject/29/11/
MDBII 11 xmacc

1 https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

2. Kiaccuduxanust POHI 11 xmacc
OPraHUYECKHUX BELIECTB https://resh.edu.ru/subject/29/11/
MDBIII 11 knace

1 https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

3. Xumuyeckue cBOMUCTBA POII 11 xnacc
YTIIEBOOPOJI0B https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace

1 https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

4. XuMHYeCKHE CBOWCTBA POII 11 xmacc
MPOU3BOIHBIX https://resh.edu.ru/subject/29/11/
YIJIEBOAOPOOB MDBIII 11 knace

1 https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

5. TeHernueckas CBSI3b MEXIY POIII 11 knacc
KJaccamu https://resh.edu.ru/subject/29/11/
MDBII 11 xmacc

1 https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

6. Pemenne nemnouex POIII 11 xmacc
npeBpalleHu i https://resh.edu.ru/subject/29/11/
MBI 11 knace

1 https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

7. Peienue pacyeTHbIX 3a/1a4 POIII 11 knacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace

1 https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

8. BxomHas KOHTpOJbHAsI 1 1 POIII 11 xmacc
pabora https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/

MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

PaGota Haxg omuOKaMu.
AtoMm. CocTaB aTOMHBIX

sinep. XUMHUYECKUH DJIEMEHT.

M3oTomnkl.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

10.

CTpoeHue 3JEKTPOHHBIX
00oi10ek aroMoB.KBaHTOBBIE
qycia.

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

11.

Knaccudukarus
XHUMHUYECKHUX JIEMEHTOB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

12.

Pacr[pez[eneHI/Ie DJICTPOHOB
110 aTOMHBIM Op6I/ITaJ'IHM

POIII 11 xmmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

13.

DNEeKTPOHHBIE
KOH(UTypaIy aTOMOB.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

14.

DNeKTpOHHBIC
KOH(UTypaluyy HOHOB.

POIII 11 kmacce
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

15.

IIepuoguueckuil 3aKoH.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

16.

IMepuoanueckast cucrema
J.N.MeHnneneena

POIII 11 kmacce
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue? |



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

aliases=lesson_template,video_lesson.video
&subject program ids=31937268.3590947

8

17.

Pemenne PACUCTHBIX 3a4a4

POIII 11 kmmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject_program_ids=31937268.3590947
8

18.

Konrponbhas padora Ne 1
«Ctpoenue aromay

POII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program ids=31937268.3590947
8

19.

PaGoTta Haxg ommrOKaMu.
Wonnas cBs3b

POIII 11 kmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject_program_ids=31937268.3590947
8

20.

KoBanenTtHas monspHas
CBSI3b

POII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program ids=31937268.3590947
8

21.

KoBanenTnas HEMNoJIsIpHAasa
CBA3b

POIII 11 kmmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject_program_ids=31937268.3590947
8

22.

Mertammueckas u
BOJIOPOJIHAS CBSI3U

POII 11 xmacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video_lesson.video
&subject program ids=31937268.3590947
8

23.

BCH.[GCTB& MOJICKYJIAPHOT'O KU
HEMOJICKYJIAPHOI'O0 CTPOCHUA

POIII 11 kmmacc

https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject_program_ids=31937268.3590947
8

24,

ITonsTHE 0 AUCTIEPCHBIX
cucTeMax

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject program ids=31937268,3590947
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8

25.

[IpoBepounas pabota «
Bung! cBs3n

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject _program_ids=31937268.3590947
8

26.

HcTtuHHBIE PacTBOPBL:
HACBIIIEHHBIE U
HEHACHIIHHBIE,
PacTBOPUMOCTS.
Kpucrammorunpatsr

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson,video
&subject_program_ids=31937268.3590947
8

27.

Cr1ocoObI BBIpaKEHUS
KOHIICHTPALIH PacTBOPOB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MOBII 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject program_ids=31937268.3590947
8

28.

MaccoBast nois
PacTBOPEHHOTO BEIECTBA.
MounsipHasi KOHIIEHTpaIHst

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson,video
&subject_program_ids=31937268.3590947
8

29.

Pemenue 3amau Ha
pacTBOPUMOCTD

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject _program_ids=31937268.3590947
8

30.

Pemenne 3anau no teme
«PactBOpBI»

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject_program_ids=31937268.3590947
8

31.

CamocrosrenbHas paboTa 1o
Teme «PacTBopbI»

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject _program_ids=31937268.3590947
8

32.

Knaccudpukarms
XUMHUYECKUX peaKiuil

POII 11 xnacce

https://resh.edu.ru/subject/29/11/
MBI 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video lesson.video
&subject_program_ids=31937268.3590947
8

33.

TemoBbie 3G GeKThI

POIII 11 xnacc



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

XUMHYCCKUX peaxunﬁ

https://resh.edu.ru/subject/29/11/
MOBII 11 knace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

34.

Tepmoxumuueckue
ypaBHEHHUS

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

35.

Pemenue 3amau

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

36.

CKOpOCTh XMMHUYECKOI
peaxium

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

37.

@®axkTOpHl, BIUAIOLINE HA
CKOpPOCTH

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

38.

Karanus u KaTaJn3aTopbl

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

39.

Pemenue 3amau

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video

&subject_program_ids=31937268.3590947
8

40.

[Ipakr. Pa6. Nel «Bnusaue
pa3iIuyHbIX (AKTOPOB HA
CKOpOCTh XUMHYECKOH
peaxIum»

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

41.

Obparumbie 1 HeOOpaTUMBIE
peakuuy. XuMU4eCcKoe
paBHOBecue

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MOBII 11 knace
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https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.,video lesson.video

&subject_program_ids=31937268.3590947
8

42.

CMeleHne XUMHIECKOTO
paBHOBecHUs

POII 11 ximacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video
&subject program ids=31937268.3590947
8

43.

IIpaxt.pa6. Ne 2 «Bnustaue
pas3MuHbIX (PaKTOPOB Ha
MOJI0’)KEHUE XUMHUIECKOTO
paBHOBECHUS

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MBI 11 xnace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947
8

44,

KonrponsHast pabora 3a
TIEPBOE TTOJTyTOINE

POII 11 ximacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video
&subject program ids=31937268.3590947
8

45.

PaGota Haxg ommOKaMu.
DIIEKTPOTUTHYECKAS
nuccoruanys. CHIbHBIC U
crabble SJIEKTPOIHUTHL.
CTrerneHp JUCCOLMAIUN

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject_program_ids=31937268.3590947
8

46.

Honnsle ypaBHEHHA

POII 11 ximacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video
&subject program ids=31937268.3590947
8

47.

HonHoe npousseneHue
BobL.Cpesia BOJHBIX
pactBopoB. Bogopoansiii
nokasarens pH

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject_program_ids=31937268.3590947
8

48.

Pewenue ynpaxxuenui

POII 11 ximacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video_lesson,video
&subject program ids=31937268.3590947
8

49.

I'mnponus coneit

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MBI 11 xnace

https://uchebnik.mos.ru/catalogue?
aliases=lesson template,video lesson.video
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&subject _program_ids=31937268.3590947
8

50.

CwMeleHne ruApoIn3a

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject_program_ids=31937268.3590947

8

51.

Ipakr. Pa6. Ne 3
«XUMHYECKUE PeaKiU B
pacTBOpax AJIEKTPOIUTOBY»

POII 11 xiacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8

52.

OKHCIINUTENBLHO-
BOCCTAHOBUTCIIBLHBIC peaKHI/II/I

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject_program_ids=31937268.3590947

8

53.

Baskueiine okKUCIUTEIN H
BOCCTaHOBUTEIHN

POII 11 xiacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8

54.

CocraBieHne ypaBHEHUI
OBP

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject_program_ids=31937268.3590947

8

55.

Pewenue ynpaxxnenui

POII 11 xiacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8

56.

OJEeKTpOIN3 PacIyIaBOB

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject_program_ids=31937268.3590947

8

57.

DJeKTpOoIN3 pacTBOPOB

POII 11 ximacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8
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58.

IIpumenenue anexTposnsa

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

59.

Pemenne 3amay mo teme
«DNEKTPOIU3»

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

60.

Pemenue 3amau
MOBBILLIEHHOTO YPOBHS

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

61.

O00011EHNE 1
CHCTEMATH3aLMs 3HAHUH 110
TeMe « XMMHECKUE PEaKIIHI»

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

62.

KonTtpompHas pabora Ned
«XUMHYECKHE peaKIuu»

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

63.

Pabora Hax omrmOKaMu.
Knaccudukarus BemecTs

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

64.

TlonoxxeHne HEMETAIOB B
TICXD u ocobeHHOCTH
CTPOEHUS UX aTOMOB.
dm3nyecKre CBONCTBa
HEMETaIlJIOB

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

65.

AJIOTpONUS HEMETAIIIOB

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MOBII 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

66.

Bonopon : nonyuenue,
(buzrueckre 1 XUMUYECKUE
cBoiicTBa. ['uapupl.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
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MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

67.

T"anorensr:HaxX0X1eHUE B
MIPUPOJE, CIIOCOOBI
MOJTy4eHHsI, PU3NIECKUE U
XMMHUYECKHE CBOMCTBA

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

68.

TanorenoBonopoasl. Baxueit
1IMe KUCIOPOACOepKaIINe
COEIMHEHUS TaJI0r€HOB

POIII 11 kmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

69.

[Ipaxt. Pa6. Ne4 Pemenue
SKCIEPUMEHTANBHBIX 327149
o TeMe «I'aJoreHs»

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

70.

Kucnopoa: nabopaTtopHbie 1
MIPOMBIIICHHBIE CITOCOOBI
MONTyYCHHUS, (PUIUUCCKUC U
XuMudeckue cpoicTna.O30H.

POIII 11 xmmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

71.

OKcuspl ¥ IEPOKCUIBL.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MDBII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video

&subject_program_ids=31937268.3590947
8

72.

Cepa: HaxOX/IeHHE B
MIPUPOJIE, CIIOCOOBI
MONTyYCHHUS, (PUIUUCCKUC U
XUMHUYECKHE CBOMCTBA

POIII 11 kmacce
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

73.

CepoBoyiopo, CynbhuBbL

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MOBII 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

74.

Kucnopoaconepxaiue
COEIMHEHUS
cepbl.OcOOEHHOCTH CepHOH
KHCJIOTHL.

POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace
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https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.,video lesson.video

&subject_program_ids=31937268.3590947
8

POIII 11 kmacc

75. Tpakr. Pa6. No5 Permenue
SKCTIEPUMEHTANIBHBIX 33124 https://resh.edu.ru/subject/29/11/
o teme «Cepa u eé MDIII 11 knace
COCTUHCHISD https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject program ids=31937268.3590947
8
76. A30T: HaXOKIEHHE B POIII 11 knmacc
IPUPOJE, CIIOCOOBL https://resh.edu.ru/subject/29/11/
TIOJTy4YCHUS, (bI/I3I/I‘IeCKI/IC n Mam 11 KJacc
XMMUECKHE CBOHCTBA. https://uchebnik.mos.ru/catalogue?
AMMUAK, HUTPU/IB. aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947
8
77. Kucnopoacomepskarire POHI 11 xmacc
COE/IMHEHNS] https://resh.edu.ru/subject/29/11/
a301a.0OCco0EHHOCTH a30THOM MOIII 11 kace
KHCJIOTBI https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject program ids=31937268.3590947
8
78. ®ocdop: HaXOKIEHUE B POIII 11 knmacc
IPUPOJE, CIIOCOOBI https://resh.edu.ru/subject/29/11/
TIOJTy4YCHUS, (bI/I3I/I‘IeCKI/IC n Mam 11 KJacc
XAMHIHCECKHC https://uchebnik.mos.ru/catalogue?
cBoiicTBa.DochuE 1 aliases=lesson_template.video_lesson,video
pocgun. &subject_program_ids=31937268.3590947
8
79. Oxcumsl pocdopa, POIII 11 xmacc
docdopconepxamme https://resh.edu.ru/subject/29/11/
kucnoTsl. Conu docdopHoit MDIII 11 xnace
KHCJIOTBI. https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject program ids=31937268.3590947
8
80. IIpakT. Pa6. Ne6 Pemienue POHI 11 kmacc
OKCIEPUMEHTANIBHBIX 33134 https://resh.edu.ru/subject/29/11/
mo Teme «A30T u pocop u MOIII 11 xmace
MX COCMHCHUSD) https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject_program_ids=31937268.3590947
8
81. Yriepon: HaxoKIeHHE B POHUI 11 xmacc
HPUPOJIE, AIUTOTPOIIH, https://resh.edu.ru/subject/29/11/
(1)I/I3I/I"I€CKI/IC U XUMHUYCCKHUEC MBL]_[ 1 1 KJ1acc
CBOTICTBA, NPHMEHEHHUE. https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson.video
&subject program ids=31937268.3590947
8
82. Okcupl yriepoja, yrojbHas POIII 11 knmacc

KHCJIOTa U €€ COJIU.

https://resh.edu.ru/subject/29/11/
MBI 11 xnace

https://uchebnik.mos.ru/catalogue?
aliases=lesson template,video lesson.video
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&subject _program_ids=31937268.3590947
8

83.

Kpemuuii: HaxoxxaeHue B
MIPUPOJIE, CIIOCOOBI
MTONy4YeHHsI, PU3NIECKUE U
XUMHUUYECKHE CBOMCTBA

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject_program_ids=31937268.3590947

8

&4.

Oxcup kpemnus (IV),
KpPEMHHEBas KHCIIOTa e
COJIN.

POII 11 xiacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8

85.

O6001IEHHE 110 TEME
«Hewmerannbn»

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video_lesson.video
&subject_program_ids=31937268.3590947

8

86.

KonrponsHas padora o
teme «Hemeramisn»

POII 11 xiacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8

87.

PaGota Hax ommOKaMu.
OO1re cBOMCTBA METAILIOB.

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject_program_ids=31937268.3590947

8

88.

CrnaBbl METAILIOB .
Koppo3susi.

POII 11 xiacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8

89.

MeTanisl TIaBHBIX
MOArpyIIT: GU3NYECKUE U
XHMHYECKHE CBOMCTBA,
MIPUMECHECHHE.

POIII 11 xnacc

https://resh.edu.ru/subject/29/11/
MDOIII 11 ximace
https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson.video
&subject_program_ids=31937268.3590947

8

90.

Merasubl TOOOYHBIX
MOATPYII: : prU3HyYecKue u
XMMHUYECKHE CBOMCTBA,
IIpUMEHEHHE

POII 11 ximacc
https://resh.edu.ru/subject/29/11/

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson.video
&subject program_ids=31937268.3590947
8



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

91.

Pemenue
SKCIEPUMEHTAIBHBIX 3a/1a4
no TeMe «MeTasib»

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

92.

Pewenne 3agau pa3nuyHbIx
THUIIOB

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

93.

HroroBast KOHTpOJIbHAS
pabota

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

94.

Pa6ora Hax ommbkamu.
Ponp xumun B obecriedeHun
YCTOHYMBOI'O pa3BUTHS
yenoBeuecTBa.l[lonsTue o
HaY4HBIX METOJax
HCCIIeIOBAHMS BEIIECTB

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

95.

Hay4Hble nmpuHIMITBI
OpraHM3aIi XUMUIECKOTO
MIPOU3BOACTBA.
[TpomMbInuIeHHBIE CTIOCOOBI
TIOTYYEHHS BaKHEHUIINX
BEILIECTB.

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
MBI 11 xmace

https://uchebnik.mos.ru/catalogue?
aliases=lesson_template.video lesson,video

&subject_program_ids=31937268.3590947
8

96.

XHUMHUYECKOE 3arpsi3HEHUE
OKpY’KaloIlel Cpesbl U ero
MOCIIEICTBUS

POII 11 xmacc
https://resh.edu.ru/subject/29/11/
MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

97.

XUMHS U 310pOBbE UEIOBEKA.

JlekapcTBeHHBIE CpeCTBa

POIII 11 xnacc
https://resh.edu.ru/subject/29/11/

MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8

98.

Xumug numy. Poipxumun B
00eCIIeueHUH TUILEBOI
0e30I1aCHOCTH

POIII 11 xnacce
https://resh.edu.ru/subject/29/11/

MBI 11 knace

https://uchebnik.mos.ru/catalogue?

aliases=lesson_template.video lesson,video
&subject_program_ids=31937268.3590947

8
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99. KocmeTnueckue u POIII 11 xnacc

napQroMepHEIe CPECTBA. https://resh.edu.ru/subject/29/11/
BriroBast xumusi.

MDOIII 11 ximace

1 https://uchebnik.mos.ru/catalogue?

aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268.3590947

8

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTTPAMME 99 6 6

HopMmbl oieHuBaHus y4e0HOIo npeamera «XuMush»

OneHka 0TBETOB y4alMXCsl P NMPOBEICHNH YCTHOI'O ONPoca

Ouenka «5» CTaBUTCS B CIEAYIONIEM CIIy4ae: OTBET YUCHHKA MOJHBIM, CAMOCTOATENbHbIHN, TPAaBUIIBbHBIH,
U3JI0KEH  JINTEPATypPHBIM  SI3BIKOM B ONPEJCIICHHOM  JIOTHYECKOW  MOCHeOBaTEIbHOCTH, paccKas
COTPOBOXKAAETCS HOBBIMU MPUMEPAMU; yUalluiics 0OHapy>KMBaeT BEPHOE MOHUMAaHUE (PU3NYECKON CYIIHOCTH
paccMaTpuBaeMbIX SIBJICHHUH M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JAeT TOYHOE OIpEACNIEHUE MU
UCTOJIKOBAaHHE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOpHUH, NMPaBHIBLHOE ONpeaeicHrue (U3NYECKUX BEIWYHH, UX
€MHUIl U CIIOCOO0B M3MEPEHUs; YJalluics yMeeT MPUMEHUTh 3HAHUS B HOBOM CUTYallUd MPHU BHIOJHEHUH
MPAaKTHYECKUX 3aJ]aHHi, 3HAeT OCHOBHBIE TIOHATHS U YMEET ONEPUPOBATh UMHU MIPH PEIICHUU 3a/1a4, TPABUIHHO


https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://resh.edu.ru/subject/29/11/

BBITMOJIHSET YEPTEKU, CXEMbl M TIpaQUKH, COMYTCTBYIOLIUME OTBETY; MOXET YCTAaHOBUTH CBSI3b MEXKIY
U3y4aeMbIM M paHee HM3YYEHHbIM MaTepualoM IO Kypcy (U3MKH, a TaKKe C MaTepuaioM, YCBOCHHBIM IpU
U3YYCHUU JPYTHX MPEAMETOB; BIaJceT 3HAHMSAMH U yMeHusMH B oOwbeme 95% - 100% ot TpebGoBanwmii
pOrpaMMBbl.

OuneHka «4» cTaBUTCS B CJIeYIOIIEM CJIydae: OTBET YJOBIETBOPSIET OCHOBHBIM TPEOOBAaHUAM K OTBETY
Ha OLEHKY «5», HO COJAEPKUT HETOYHOCTU B M3JIOKEHUHM (aKTOB, OMNpEAETeHUN, MOHATUH, OOBICHEHUU
B3aMMOCBSA3€H, BBIBOAAX M pEUIeHMH 3a7ad. HeToYHOCTH JIerko UCHpaBISIIOTCA HpU  OTBETE Ha
JIOTIOJTHUTENbHBIE BOIPOCHI, Y4YalMiCs HE HCIOJIb3yeT COOCTBEHHBIM IUIAH OTBETa, 3aTpyJHseTcs B
NPUBEJCHUN HOBBIX MPUMEPOB, U IMPUMEHEHUHU 3HAHUH B HOBOM CHUTyalluH, c1a00 UCHOIb3YeT CBSI3U C paHee
U3yYEHHBIM MaTepHaJiOM U C MaTEpUaAIOM, YCBOCHHBIM NPH M3YyYCHUU JPYTHX MPEAMETOB; 00bEM 3HAHHNA U
yMeHu# yvamerocst coctaBisitor 80-95% ot TpeGoBaHuit IpOrpaMMBI.

Ounenka «3» cTaBUTCH B CJeIyIOLIeM cay4ae: Oonblias yacTh OTBETAa YAOBJIETBOPSET TPEOOBaHUAM K
OTBETY Ha OIEHKY «4», HO B OTBET€ OOHApY)XMBAIOTCSA OTJEJbHBIE MPOOENbl, HE MPENATCTBYIOLINE
JanbHEHIIEeMy YCBOCHHUIO IPOrPAaMMHOIO MaTepuasa; Yy4Yalluiics OOHapyXXHBaeT IOHMMaHUE Y4eOHOTO
MaTepuaia IpHU HEJOCTATOYHON IIOJIHOTE YCBOEHHWS IOHATHM WM HENOCIEJOBATEIbHOCTH W3JI0KECHUS
MaTepuaia, yMeeT IPUMEHATh MOJy4eHHbIE 3HaHUS NIPU PELIEHUH IPOCTHIX 33]a4 C UCIIOJIb30BAHUEM IOTOBBIX
dbopMyI1, HO 3aTpyAHAETCS MPHU PEIICHUN KaueCTBEHHBIX 3a7a4 U 3a/1a4, TPeOYIOIMX npeodpazoBaHus Gpopmyir;
yyaluiicss BiajeeT 3HaHUSAMU U yMEHUAMU B oObeme He MeHee 80 % copaep:kaHMs, COOTBETCTBYIOIIETO
IIPOrPaMMHBIM TPEOOBAHUSM.

Ounenka «2» CTaBUTCA B CJEAYIOLIEM cJIy4ae: OTBET HENPABUIIbHBIN, I0KA3bIBAET HE3HAHUE OCHOBHBIX
HOHATHUM, HEMOHMMAaHUE HU3YYEHHBIX 3aKOHOMEPHOCTEW U B3aMMOCBs3€H, HeyMeHHe padoTaTh ¢ yYEOHUKOM,
pelaTh KOJIUYECTBEHHBIC U KaUECTBEHHBIC 3a/1a4y; y4alllUics HE OBJIAJe)l OCHOBHBIMU 3HAHUSIMU U YMEHUSIMHU
B COOTBETCTBUHM C TPEOOBAaHUSMHU IMPOrpPaMMbl; y4allluics HE BJaJ€eT 3HAHUSAMU B 0O0beMe TpeOoBaHMM Ha
OIIEHKY «3».

Onenka OTBETOB y4alMXCsl NIPH NPOBEJEHUH CAMOCTOATEJBHBIX H KOHTPOJILHBIX PadoT:

OueHka «5» cTaBUTCA B CIEAYIOIIEM Cllydae: paboTa BBINOJIHEHA MOJIHOCTBIO; C/IENaH MepeBO]l €IUHMIL
BceX (u3nueckux BeqnduH B «CH», Bce He0OOXOAMMBIE JaHHBIE 3aHECEHBI B YCIOBUE, IIPABUIBHO BBIIOIHEHBI
YepTeXH, CXEMbl, TIpaUKH, PUCYHKH, COIMYTCTBYIOIIME pEIICHUIO 3ajJay, CcjAejlaHa IpoBepKa IIo
HAauMEHOBAHMSM, IIPaBUJILHO MIPOBEACHBI MATEMATUYECKHE PACUEThl U JIaH MOJIHBIM OTBET; HA KAYECTBEHHBIE U
TEOPETUYECKUE BOIIPOCHI JaH IIOJIHBIM, MCUEPIBIBAIOIIMN OTBET JIMTEPATYPHBIM S3BIKOM B OIIPEACICHHON
JIOTUYECKON II0CIEA0BATEIBHOCTH, YYAllUWCS IPUBOJUT HOBBIE IPUMEPBI, YCTAHABJIMBAECT CBI3b MEXKIY
U3y4yaeMbIM U paHee M3Y4YEHHBIM MaTepHajoM IO Kypcy (HU3MKH, a TaKkKe C MaTepualoM, YCBOCHHBIM IpH
U3yYEHHUH JPYTUX MPEeIMETOB, yMEET IPUMEHUTh 3HaHUS B HOBOM CUTyalluM; ydaluiics oOHapyKUBaeT BEpHOE
MMOHUMAaHHE (PU3NYECKON CYITHOCTH PacCMAaTPUBAEMBIX SBJICHUHN U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOpUH, JaeT
TOYHOE OIPEJCICHUE W HCTOJIKOBAaHWE OCHOBHBIX IIOHATHH, 3aKOHOB, TEOPHUH, a TaKXe IPAaBUIBHOE
orpeeneHue GU3NUECKUX BEIUYNH, UX €AUHUI] U CIIOCOOOB U3MEPEHUSI.

OueHka «4» cTaBuTCS B ciedyI0leM cy4dae: padoTa BINOJIHEHA ITOJHOCTBIO WM HE MeHee yeM Ha 80
% oT o0beMa 3a7aHusl, HO B HEW MMEIOTCSl HEJJOYEThl U HECYLIECTBEHHbIE OIINOKHU; OTBET Ha KaUeCTBEHHbIE U
TEOPETUYECKHE BOMPOCHI YJOBJIETBOPSIET BBIIICTIEPEUNUCICHHBIM TPEOOBAHUSAM, HO COICPKUT HETOYHOCTU B
U3JI0KEHUU (DAKTOB, OIpPENCNICHUM, MOHATUH, OOBSICHEHHWH B3aUMOCBS3€H, BBIBOJAX M pEUICHWU 3aj]ady;
YYaIUKHCS MCHBITBIBACT TPYAHOCTH B IPUMEHEHUM 3HAHUM B HOBOM CHUTyallud, HE B JOCTaTOYHOU Mepe
UCIIOJIB3YET CBSA3U C PAHEEC U3YYCHHBIM MAaTE€pUalIOM U C MAaTEPHUAIOM, YCBOCHHBIM IIPU HU3YYEHUU IPYTHX
IIPEIMETOB.

Ounenka «3» craBuTcsl B cieaylomieM cJjydae: pa0oTa BBIIOJHEHA B OCHOBHOM BEpHO (00BEM
BBITIOJTHEHHONM 4YacTH COCTaBJsieT HEe MeHee 1/2 or olOmero o0bema), HO JOMYIIEHBI CYIIECTBEHHEIC
HETOYHOCTH; Y4YalluiCs OOHapy)KMBaeT IMOHMMAaHHE Y4YEeOHOTO Marepuaia MpH HEJIOCTATOYHON IOJHOTE
YCBOCHHUS MOHSATHI ¥ 3aKOHOMEPHOCTEH; YMEET MPUMEHSTh MOTyYCHHBIC 3HAHUS TPU PEIICHUU MPOCTHIX 33a9
C UCTOJBL30BAaHUEM TOTOBBIX (OPMYJ, HO 3aTPyAHSETCS IMPH PEHICHUH KAYeCTBEHHBIX 3a/lad M CIIOKHBIX
KOJIMYECTBEHHBIX 3a/1a4, TpeOyIOIUX Mpeodpa3zoBanus Gpopmyir.



Ouenka «2» CTaBHTCS B cJelyllleM ciay4dae: padoTa B OCHOBHOM HE BBINIOJIHEHA (00BEM
BBIMOJIHEHHON 4acTu MeHee 1/2 oT obuiero o0bema 3afaHusl); y4alUiCs MOKa3blBaeT HE3HAHME OCHOBHBIX
HOHHTI/Iﬁ, HEIMOHMMAHHNE NU3YYCHHBIX SaKOHOMepHOCTeﬁ u BSaHMOCBﬂSGﬁ, HE YMCCT pCllaTb KOJUYCCTBCHHBIC U
KayeCTBEHHBIE 3a]]a4H.

OuneHka 0TBETOB yYallUXCsl TP MPOBeAEHUM J1A00PATOPHBIX padoT

Ounenka «5» cTaBUTCS B CIEAYIOLIEM ciydae: JlabopaTopHas paboTa BBHIMOJIHEHA B MOJHOM O0BEME C
coOMIoIcHHeM HEOOXOAMMOW IOCITEeIOBATEIbHOCTH IPOBEJICHUSI OINBITOB W HM3MEPEHUN; yyaliuiics
CaMOCTOSITENILHO M PAlIMOHAILHO CMOHTHUPOBAJl HE00X0IMMOE 000PYI0BaHUE, BCE OMBITHI MIPOBEI B YCIOBHSIX
U pexHnMax, 00ecreyrBaronX MOJyYyeHHe MPaBHIBHBIX PE3YyJbTaTOB M BHIBOJIOB; cOOJIIONan TpeOOBaHUS
0€30MacHOCTH TPY/a; B OTUETE MPABWIBLHO M aKKYyPaTHO BBIMIOJHUI BCE 3aMUCH, TAOIHIIBI, PUCYHKH, YEPTEIKH,
rpaduKy, BEHIYUCICHHS; COCTABUI YPABHEHUS PEaKIU.

Onenka «4» cTaBUTCS B CJIeAYIOLIEM cJydae: BBIIOJIHEHUE JJAaOOpAaTOPHON pabOThI yIOBJIETBOPSET
OCHOBHBIM TPeOOBAHHUSAM K OTBETY Ha OLICHKY «5», HO YUallUics JOMyCTHII HEJ0UEThl WIIM HerpyOble OINOKH,
HE MOBJIMSABIINE HA Pe3yJIbTaThl BHIIOIHEHUS PaOOTHI.

Ouenka «3» cTaBUTCS B CJIeAyIOlIEeM cJydae: Pe3ysbTaT BHIIOJHEHHON 4acTH 1abopaTopHOi paboTh

TaKOB, YTO IMO3BOJISET IOJIyYUTh NPABUJIbHBIA BBIBOJA, HO B XOJE IIPOBEIEHUS OIBITA U MU3MEPEHUH €CTb
CYLLECTBEHHbBIE OLUMOKY NPU HAIIMCAHUU YPAaBHEHUN PEAKIIUM.

Ounenka «2» cTaBUTCH B CJeIyIOLIeM cjay4ae: pe3yibTaThl BBIIOJHEHHS J1a00OpaTOpHOW paboOThl HE
MO3BOJIAIOT  CJIeNaTh IpPaBWJIbHBIA BBIBOJ, M3MEPEHHUS, BBIUHUCICHUS, HaONIONEHUS MPOU3BOIMINCH
HETPaBUIIbHO, YPAaBHEHUS PEAKLUN OTCYTCTBYIOT HJIM HMEIOT TpyObIe OIIMOKH.

IIpumeuyanus.
Bo Bcex cimywasix oljeHKa CHMYKaeTcs, €ClIM YYEHUK He coOroAan TpeOOBaHUM TEXHUKU OE30MacHOCTH

IIpyu HOPOBCACHHUHU OSKCIICPUMCHTA. B Tex ClIy4dasiax, Koraa yqaumﬁc;{ IIoKa3sala OpI/IFI/IHaJ'IBHHﬁ IoaxoJ K
BBITTIOJTHCHHIO pa6OTBI, HO B OTYCTEC COACPKATCA HCAOCTATKH, OLICHKA 34 BBIIIOJHCHUC pa6OTbI, o YCMOTPCHUIO
YUYUTCIIA, MOXKET OBITE MOBBIIIEHA T10 CPaBHCHUIO C YKa3aHHBIMH HOPMAaMH.

TecToBBIil KOHTPOJIb:
[lesbl0 TECTOBBIX 3a/aHUIl SIBJIAETCSI BOBMOXKHOCTb BBISIBIICHHS 3HAHWUN, YMEHHH, HAaBBIKOB Ka)kJOTO
UCIIBITYEMOI'O, II03TOMY B Kaue€CTBE MHTEPIPETALMOHHON CUCTEMBI OTCUETA MCIIOJIB3YETCS KOHKPETHAs U
OIpeJIeIEHHON BO3PACTHOM IPyIIIbl YHalXCsl 00JIaCTh COlEepKaHMsI JAaHHOTO y4eOHOro nmpeMeTa.

3agaHus TecToB pa3paboTaHbl B ABYX (hopmax:
1. 3akpbIThle 3aJaHus (3aaHUs C BBIOOPOM OTBETOB, IPU KOTOPBIX MCIBITYEMbI BbIOMpaeT

MPaBUJILHBIN OTBET U3 YKCJIA TOTOBBIX, IPUJIaraéMbIX B 33JlaHUU TecTa (Kak MpaBmiio 2-4 BapuaHTa).
2. OTKpBIThIE 3aJJaHUs (3a/1aHUA, B KOTOPBIX UCIIBITYEMbI caM (popMynHpyeT OTBET).



[Tpu TectupoBaHMM Bce BepHble OTBeThl Oepyrcs 3a 100%, Torma oTMeTKa BBICTABISAETCS B
COOTBETCTBUHM € TaOIMLEH:

IIpouent BBINOJIHEHU S OtmeTka

3a/IaHus

95% u Oonee OTJIIMYHO

75-94%% XOPOIIIO

50-74%% YZIOBJIETBOPUTEIHLHO
menee 50% HEYI0BJIETBOPUTEIBHO

Ilepeyenb omubOOK
I'pyoObie omuokm:

- HE3HAHHE ONPEACICHUNA OCHOBHBIX MOHATUI, 3aKOHOB, ITPABHJI, OCHOBHBIX MOJIOKEHHI
Teopud, GopMyl, OOUICTIPUHATHIX CHUMBOJIOB O00O03HAUCHHUS (PUIUUECKUX BEIUYMU, EAUHMIL HX
WU3MEpEHUS;

- HEYMEHHE BBIICTUTH B OTBETE TJIaBHOE;

- HEYMCHHUE TMPUMEHSTh 3HAHWUS IS PEIICHUs 3aad U OOBSICHCHUS (PUINICCKUX
SIBJICHUI; HEMPaBWIbHO CHOPMYIHMPOBAHHBIE BOIMPOCHI 33aJlayd WM HEBEpHbIE OOBSICHEHHS XOJa ee
pelieHus; He3HAaHHWE MPUEMOB PEIICHUS 3aj]ad, aHAJIOTMYHBIX paHee PEIICHHBIM B Kjacce, OIIHUOKH,
MOKA3bIBAIOIINE HEMPAaBWJIBHOE IMOHMMAaHHME YCIOBHS 3a/ladydl WM HEMpPaBHIbHOE HCTOJIKOBAaHUE
penieHus;

- HEYMEHHE YUTATh U CTPOUTH IPaQUKU U MPUHIUIHAIBHBIE CXEMBI;

- HEYMEHHE MOJATrOTOBUTh K pPabOTe YCTaHOBKY WM JlabopaTopHOE 000pyAOBaHHE,
IIPOBECTH OITIBIT, HEOOXOIMMBIE PAaCUEeThl, MJIM UCIIOJIb30BATh MOJIyYEHHbIEC JaHHBIE 1JI BHIBOJIOB;

- HEOpe)KHOE OTHOUIEHHWE K Ja0opaTOpHOMY OOOpPYAOBAaHHIO W H3MEPHTEIbHBIM
npubdopam;

- HEYMEHHE ONPEACTUTh MOKa3aHUEe U3MEPUTEIILHOT0 prudopa;

- HEYMEHHUE COCTaBJIATh yPAaBHEHUS PEAKIIUM, 3JIEKTPOHHBIN OaaHc;

- HapyIIeHne TpeOoBaHuil MpaBmil 6€30MaCHOTO TPYZAa MPH BHIMIOJIHEHUH SKCIIEPHMEHTA.

HerpyObie ommokm:

- HETOYHOCTH (OPMYIIMPOBOK, OMPEACICHUN, MOHATHI, 3aKOHOB, TCOPHIi, BEI3BAHHBIC
HEMOJHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OINPEACNSEMOro TMOHSTHS, OIIMOKH, BbI3BAHHbBIE
HECOOJTIOJICHUEM YCIIOBUI MPOBEICHUHN OTIBITA HIIW U3MEPEHHIA;

- OIIMOKM B YCJOBHBIX OOO3HAUEHHUAX HA MPHUHIMIHUAIBHBIX CXEMaX, HETOYHOCTU
yepTexeil, rpaduKoB, CXeM;

- MIPOIYCK WJIM HETOYHOE HANMCaHNe HaMMEHOBaHUM eTUHUI] (PU3NYECKUX BEJIHUUH;

- HEpaIMOHAIBHBINA BEIOOP X0/1a PeIICHHS.

Henouernl:

- HEpallMOHAJIbHbIE  3alMCH TPH  BBIYUCICHUAX, HEpalOHAJbHBIE  IPHUEMBI
BBIUHCIICHUH, NIPe0Opa30BaHui U pelIeHuH 3a/1ay;

- apudmeTnyeckrue OMMOKM B BBIYHUCICHHSIX, €CIU 3TH OUIMOKH rpy0O HE HCKaKaloT
peaIbHOCTb MOTYYEHHOI'O PE3yJIbTaTa;

- OTJENbHBIE TOTPEUTHOCTH B (OPMYIMPOBKE BOIIPOCA UM OTBETA;

- HeOpe)KHOE BHITIOJIHEHHE 3aIUCeH, YepTexeil, cxeM, rpaduKoB;

- opdorpadudeckue U MyHKTYallHOHHbIE OIITHOKH.



	Нормы оценивания учебного предмета «Химия»
	Оценка «4» ставится в следующем случае: ответ удовлетворяет основным требованиям к ответу на оценку «5», но содержит неточности в изложении фактов, определений, понятии, объяснении взаимосвязей, выводах и решении задач. Неточности легко исправляются при ответе на дополнительные вопросы; учащийся не использует собственный план ответа, затрудняется в приведении новых примеров, и применении знаний в новой ситуации, слабо использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов; объем знаний и умений учащегося составляют 80-95% от требований программы.
	Оценка «3» ставится в следующем случае: большая часть ответа удовлетворяет требованиям к ответу на оценку «4», но в ответе обнаруживаются отдельные пробелы, не препятствующие дальнейшему усвоению программного материала; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий или непоследовательности изложения материала, умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и задач, требующих преобразования формул; учащийся владеет знаниями и умениями в объеме не менее 80 % содержания, соответствующего программным требованиям.
	Оценка «2» ставится в следующем случае: ответ неправильный, показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, неумение работать с учебником, решать количественные и качественные задачи; учащийся не овладел основными знаниями и умениями в соответствии с требованиями программы; учащийся не владеет знаниями в объеме требований на оценку «3».
	Оценка «4» ставится в следующем случае: работа выполнена полностью или не менее чем на 80 % от объема задания, но в ней имеются недочеты и несущественные ошибки; ответ на качественные и теоретические вопросы удовлетворяет вышеперечисленным требованиям, но содержит неточности в изложении фактов, определений, понятий, объяснении взаимосвязей, выводах и решении задач; учащийся испытывает трудности в применении знаний в новой ситуации, не в достаточной мере использует связи с ранее изученным материалом и с материалом, усвоенным при изучении других предметов.
	Оценка «3» ставится в следующем случае: работа выполнена в основном верно (объем выполненной части составляет не менее 1/2 от общего объема), но допущены существенные неточности; учащийся обнаруживает понимание учебного материала при недостаточной полноте усвоения понятий и закономерностей; умеет применять полученные знания при решении простых задач с использованием готовых формул, но затрудняется при решении качественных задач и сложных количественных задач, требующих преобразования формул.
	Оценка «2» ставится в следующем случае: работа в основном не выполнена (объем выполненной части менее 1/2 от общего объема задания); учащийся показывает незнание основных понятий, непонимание изученных закономерностей и взаимосвязей, не умеет решать количественные и качественные задачи.
	Оценка ответов учащихся при проведении лабораторных работ
	Оценка «4» ставится в следующем случае: выполнение лабораторной работы удовлетворяет основным требованиям к ответу на оценку «5», но учащийся допустил недочеты или негрубые ошибки, не повлиявшие на результаты выполнения работы.
	Оценка «3» ставится в следующем случае: результат выполненной части лабораторной работы таков, что позволяет получить правильный вывод, но в ходе проведения опыта и измерений есть существенные ошибки при написании уравнений реакций.
	Оценка «2» ставится в следующем случае: результаты выполнения лабораторной работы не позволяют сделать правильный вывод, измерения, вычисления, наблюдения производились неправильно, уравнения реакций отсутствуют или имеют грубые ошибки.
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