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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMa o XMMHHU Ha YpOBHE CpefHero oduiero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoii deneparumny,
TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS 00pa3oBaTeNbHON MPOrpaMMbl CpeIHEro O0OmIero
oOpa3oBaHus, MpeAcTaBleHHbIX B DenepalibHOM roCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHAApTe
COO, ¢ yuérom Konnenuuu npenojaBanus y4eOHOTO mpeaMeTa «XUMHs» B 00pa30BaTeNbHBIX
opranmzanusax Poccuiickoit denepanuu, pealu3yrIIUX OCHOBHBIE 00pa3oBaTelibHbIE MPOTrPaMMBbl,
Y OCHOBHBIX NOJ0XKeHui «CTpareruu pa3BuTus Bocnutanus B Poccuiickoin denepannu Ha nepuos
10 2025 roga» (Pacopsixenue IpaButenscta PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY OAX0/I0B K pa3paboTKe MPOrpaMMbl IO XUMHUH, K OMPEIeICHUIO O0IIel cTpaTerun
00y4eHHs, BOCIIUTAHUS U PA3BUTHA O0YYAIOIINXCS CPEICTBAMU YUEOHOTO MpeaMeTa « XUMHUs IS
10-11 kmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KoHIeNTyaiabHble mosioxeHus ®I'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH IIEJIeH, COJepKaHus, Pe3ylIbTaToB OOydeHUs M TpeOOBAHUN K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMuyeckoe  oOpa3oBaHHE, IIOJy4yaeMO€  BBITIYCKHHKaMu  001ieo0pa3oBaTeabHOM
OpraHM3alliy, SBISETCS HEOTHEMIIEMON YacThi0 UX 00pa30oBaHHOCTH. OHO CIYXKHUT 3aBEpPIIAIOIIIM
3TalloOM peaju3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX
L[EJIOCTHOM CHCTEME XHUMHUYECKOro O00pa3oBaHMsA. DTH IEHHOCTH KacaroTcs MO3HAHHUS 3aKOHOB
npupobl, (OPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KYIBTYphI YEIOBEKA, a TAKKE HKOJIOTUIECKU
000CHOBAaHHOTO OTHOUICHHSI K CBOEMY 3JI0pPOBBIO M MPUPOAHON cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYYAIOIIUXCS HA yPOBHE CPEIHEro OOIMIEro OOpa3oBaHUS CPEICTBAMHU YIeOHOTO
npenMera «XUMHUS», COJEpKaHUE U MOCTPOSHUE KOTOPOTO OMPEEIICHBI B IPOrpaMMe M0 XUMHUH C
yuéToM cnenn(UKH HAyKH XUMHH, € 3HAUYCHHs B MMO3HAHUM MPHUPOJBI U B MAaTePHAIBHON KU3HH
o0miecTBa, a TakXke C y4€TOM OOLIMX Leled W MPUHIUIOB, XapaKTEPU3YIOLIMX COBPEMEHHOE
COCTOSIHME CUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK MI'PAaeT OCOOYIO0 pOJib B COBPEMEHHOMU
LIMBUJIM3ALMU, B CO3JaHUM HOBOM 0a3bl MarepHalbHOM KyiabTypbhl. OHa BHOCHUT CBOWM BKJIAJ B
(dbopMHpOBaHKE PAIMOHATILHOTO HAyYHOT'O MBIIUIEHHUS, B CO3JJaHHUE LIEJIOCTHOTO MPECTaBIeHUs 00
OKpPY’KAIOIllEM MHUpPE KaK O €AMHCTBE MPHUPOJABI U YelloBeKa, KOTopoe (opMUpYETCS B XHUMHUU Ha
OCHOBE IIOHMMAaHHs BEILIECTBEHHOT'O COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3H MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU IPUMEHEHUSI.

TecHO B3aMMOJEHCTBYS ¢ IPYTUMHU €CTECTBEHHBIMU HAYKAMH, XUMUS CTajla HEOThEMJIEMOMN
4acTbI0 MUPOBOH KYJbTYpPbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO TPYJa U KU3HU KaXI0T0 WieHa
obmectBa. CoBpeMeHHass XMMHs Kak Hayka CO3HM/JaTesIbHas, KaK HayKa BBICOKMX TEXHOJOTHl
HaIpaBlieHa Ha pelIeHue To0aIbHbIX IPOoOJIeM YCTONYMBOIO pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
HHEPreTUYECKOM, MUIIEBON, IKOJIOTHUECKONW OE30MaCHOCTH U OXPaHbI 3710POBbSI.

B coorBercTBUM ¢ OOMMMH TEISIMA W TPHHIMIAMH CpPEIHEro 00IIero oOpa3oBaHUS
cogepxkanue mpeamera «Xumus» (10-11 kmaccel, 6a30BbIl ypoBEeHb M3YUEHHUs) OPUEHTHUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYpPHYIO MOATOTOBKY OOyYaromuxcs, HEOOXOOUMYI0 UM s
BBIPAOOTKHM MHPOBO33PEHUYECKUX OPHEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
MIPOJOJKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.

CocTaBisromyMu IpeaMeTa «XUMHS» SBIAI0TCS 6a30Bble Kypchl — «Opranudeckas XUMHsD)
n «O01mas u HeopraHu4ecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsSI KOTOPBIX SBJISIOTCS
OCHOBBI 0a30BOM HayKH: CHCTEMa 3HaHUU MO HEOPraHMYECKOW XMMHUHU (C BKIIFOUCHHEM 3HAHHH U3
o0uieil XuMuM) U oprannyeckoil xumuu. @opMUpoBaHNUE JAHHON CHCTEMbI 3HAHUI MPU U3Yy4YEHUU
npeaMera o0ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHSI BCEIO MHOT00Opa3Hs BEIIECTB Ha OCHOBE
OOIIMX TIOHATHI, 3aKOHOB ¥ TEOPUN XHUMHH.

CrpykTypa conepxanus KypcoB — «Opranuueckas xumusi» u «OOIas 1 HeopraHuyecKas
XUMHs» chopMHpoBaHa B MpOrpaMMe MO XMMHMHU Ha OCHOBE CHUCTEMHOIO MOAXO0Ja K H3YyYEHHUIO
yueOHOro Marepuaja ¥ OOYyCJOBJICHAa HCTOPHMYECKM OOOCHOBAaHHBIM pa3BUTHEM 3HAHMHA Ha
ONpeAeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHM4ecKol XHMHHM BeLIeCTBa
paccMaTpuBarOTCS Ha YPOBHE KJIACCHYECKOH TEOpUU CTPOECHUS OPraHMYECKUX COEAUHEHMH, a
TaKK€ Ha YpPOBHE CTEPEOXMMHYECKMX M DIIEKTPOHHBIX NPEICTABICHUNW O CTPOCHHM BEIIECTB.



Ceenenusi 00 M3y4aeMblX B Kypce BEIIECTBAX JAIOTCAd B Pa3BUTHH — OT YIJIEBOJIOPOAOB JO
CIIO)KHBIX OHMOJIOTMYECKM AaKTHBHBIX COCOUHEHHMH. B Kypce opraHuyeckod XUMHHU IOJIy4aroT
pa3BuTHe CQOPMUPOBAHHBIE Ha YPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUsS IE€pBOHAYAIBHBIC
MPEJCTaBICHUS O XUMHUYECKOW CBSI3M, KIACCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIUU.

[Ton HOBBIM yriIOM 3peHHS B mIpeamere «XuMHus» 0a30BOTO YpPOBHS pPacCMaTpPHBAETCS
M3YYCHHBII Ha YypOBHE OCHOBHOIO OOIIEro o0O0pa30BaHUS TEOPETUYECKUH MaTepual u
(aKTOJIOTHUECKUE CBEJICHHS O BEIIECTBAX M XMMUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0masi U HeopraHudeckas XUMHs» OO0YyYarolIMMCSl MPEIOCTaBISETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHUE MEePUOJUUECKOro 3aKOHa C O0IIETEOPETUYECKUX U METOI0JIOIMUECKUX MMO3UIUH, TITy0xKe
MOHATHh UCTOPUYECKOE M3MEHEHUE (DYHKIIMK 3TOTO 3aKOHA — OT 0000IIaromel 10 00bSICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrtema 3HaHHM O Ba)KHEHIIMX BEIIECTBAX, MX COCTABE, CTPOEHHUH, CBOMCTBAX U
MIPUMEHEHUHU, a TAKXKE€ O XMMHUUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsiercds B Kypcax 10 wm 11 KkiaccoB 3iaeMEHTaMM  COAEpXkKaHMS, HMEIOIUMU
KYJIbTYPOJIOTHYECKM M TPUKIAJHON XapakTep. OTH 3HAaHUA CIOCOOCTBYIOT TOHUMAaHHIO
B3aUMOCBS3M XUMHUHM C JIpYTMMH HayKaMH, pPAacKpbIBalOT €€ posib B I03HABAaTE€JIbHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeNOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKEHHS K TMIPOIECCY
TBOpYECTBA B OOJIACTH TEOPUM U MPAKTHUECKUX MPUIIOKEHUM XUMHUH, MOMOTAIOT BBITYCKHHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO M JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBS3aHHBIX C XHUMHUEH,
KPUTHUYCCKH OCMBICIMBATh HMH(POPMAIMIO M MPUMEHATH €€ IS MOTIOJHCHHS 3HAHWHA, PEIICHUS
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIENIOBATEIbCKUX 3aJad. B 1enom copepkaHue
yueOHOro mpeaMera «XUMHsS» JTaHHOTO YPOBHS H3YYEHHUS OPHEHTHPOBAHO HA (HOPMHUpPOBAHHE y
o0yJaromuxcsi MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMaHUA (QUIocCOPCKUX HIed, TaKux Kak:
MaTepUaIbHOE €AMHCTBO HEOPraHWYECKOIO0 M OPraHM4ecKoro Mupa, oOyCIOBJIEHHOCTb CBOMCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, TO3HABAEMOCTh MPUPOJHBIX SIBJICHUN MYTEM SKCIEPUMEHTA U
pelieHus TMPOTHUBOPEUUH MEXKIY HOBBIMH (aKTaMHU U TEOPETHUYECKUMU TMPEINOChUIKAMH,
OCO3HaHME POJIM XUMHMM B PEIIEHUHM HKOJIOTHYECKUX MpoOieM, a Takxke HpobieM cOepexeHHs
SHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3JaHMsI HOBBIX TEXHOJIOTUHA U MaTepUasoB.

B nnane pemieHus 3aad BOCIUTAHUS, Pa3BUTHS U COIMATN3AINN O00YYArOIIMXCS IPUHATHIC
MpPOrpaMMOil MO XUMHM MOJIXOJbl K OIPEAEICHUIO COAEPKAHMUS U IOCTPOEHMS IperMeTa
npeaycMaTpuBaioT (OPMUPOBAHHWE YHUBEPCANBHBIX Y4YeOHBIX JAEWCTBUN, HMeEOIUX 0a30Boe
3HAYEHHE JJIs1 Pa3IMYHbIX BUJIOB JESATEIILHOCTU: pELIeHUs MpobieM, OUCKa, aHainu3a u 00paboTKu
uH(poOpMalUY, HEOOXOAUMBIX Ui MPHOOPETEHUsS OIbITa MPAKTHYECKOH M HCCIeI0BaTeNbCKON
JesITeIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XHUMHH.

B mpakTtuke mpemnogaBaHusi XUMUHU KaK HAa YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs, TaK U
Ha YpOBHE CpelHero ooiiero oOpa3oBaHus, MPHU ONpPEAENICHUN COJIepPKaTeIbHON XapaKTepUCTUKU
Lnenell W3y4deHus TIpeaMeTa HalpaBJIE€HUEM IEPBOCTENEHHOMW 3HAYMMOCTH  TPATULIMOHHO
npu3Haércss  (GOpMHUpPOBaHME OCHOB XUMHYECKOM HayKM Kak o0JlacTU  COBPEMEHHOTO
€CTECTBO3HAHHUS, IIPAKTUUYECKOMN JEATEIBHOCTH YEJIOBEKA U KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOI
KyJabTypbl. C METOAMYECKON TOUYKM 3pPEHHS TaKOW MMOJIXOJ K OINPENCIICHHUIO LeNed H3y4YCHUS
MpeAMETa SIBISETCS BIIOJHE ONPAaB/IaHHbBIM.

CornacHO JaHHOM TOYKE 3pEeHMs TJIaBHBIMU LENSMU H3YYEHHUs MpeaMmera «XUMHs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (opmMupoBaHWE CHCTEMBI XHUMHUYECKHX 3HAHWW KaK BaKHEWIIEW COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KApTUHBI MHpa, B OCHOBE KOTOPOW JIekKaT KIFOUEBbIC ITOHATHUA,
(dyHIIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE M TIOHUMaHUE
CYLTHOCTH JOCTYIHBIX 000011IeHNI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJIEHHE C UICTOPHEH UX
Pa3BUTHUS U CTAHOBJICHMUS;

e (opMUpOBaHHME M Pa3BUTHE MPEICTABICHUM O HAYYHBIX METOJAaX MO3HAHMS BEIIECTB U
XUMHUYECKHUX PEaKIUil, HEOOXOAUMBIX IJsi MPUOOpETEeHUS yMEHUU OPHUEHTUPOBATHCA B MHpE
BEILECTB U XMMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUUECKON U MOBCEIHEBHOM
KHU3HH;



® pa3BUTHE YMEHUHl M CIOCOOOB JESTEIbHOCTH, CBSA3aHHBIX C HAONIOJEHUEM H
OOBSCHEHHEM XHUMHUYECKOTO SKCIEPHUMEHTa, COOJIOEHUEM IpaBWi OE30IacHOTO OOpaIleHus C
BELIECTBAMH.

Hapsiny ¢ atuMm, conepxarenbHas XapaKTepUCTUKa Iefiell M 3a7ay U3ydeHus IpeaMeTa B
IIporpaMMe N0 XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU B
cucreMe cpefHero oomero oopasoanusa. CerogHs B NpenoJaBaHUM XUMHM B OOJbIIEH CTENEHU
OTAAETCS MPEANOYTEHUE MPAKTHYECKONW KOMIIOHEHTE COJepKaHus 00yueHMsI, OpUEHTHPOBAHHON Ha
IOJIrOTOBKY BBIITYCKHUKA 00111€00pa30BaTeIbHOM OpraHu3aliy, BIaJACIoLero He HabopoM 3HaHUH,
a (YHKIMOHATBFHOW T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMHM M YMEHHUSMH aKTUBHOTO TOJTY4EHUS
3HAaHUH U IPUMEHEHUs UX B PEAIbHOM XKU3HU [Vl PELICHUs IPAKTHYECKUX 3a/1ay.

B cBs3u c oTuM npu u3ydyeHuu npeaMmera  «XUMHS» JOMUHHUPYIOLIEE 3HAuYEeHUE
IPUOOPETAIOT TaKKE LEJIU U 3a/1a4H, KakK:

ajanTtanus o0yJarommxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAOILErocs MHUpa, (OpMUpPOBaHHE
MHTEJUIEKTYaJbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYJHHYECTBY,
CaMOCTOSITEJIbHOMY TPUHSATHUIO T'PAMOTHBIX PELIEHUH B KOHKPETHBIX U3HEHHBIX CUTYalUSX,
CBSI3aHHBIX C BEILIECTBAMU U MX IIPUMEHEHUEM;

¢opMupoBaHHe Yy OOY4YaIOIIMXCSl KIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI),
UMEIOIIUX YHUBEpPCAIbHOE 3HAYCHHE Ul pa3IM4YHBIX BUJAOB ACATEIbHOCTU: pElIeHHs MpoOIeM,
MOWCKa, aHamu3a " 00paboTku wuHpOpMaMKU, HEOOXOMUMBIX IS NPUOOPETCHHUS OIBITA
NeSTeIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B IO3HAHMM XHUMHUM, a TaKXKe Ul OLEHKU C
MO3ULUI 3KOJOTNYECKON 0€30I1aCHOCTU XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX MPOLIECCOB HA
OpraHu3M 4YejloBeKa U MIPUPOTHYIO Cpeay;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaroImuxcs: CIIOCOOHOCTH CaMOCTOSITEIbHO IPHOOpeTaTh HOBBIE 3HAHUS [0 XUMHUHM B
COOTBETCTBUM C >KM3HEHHBIMHU IOTPEOHOCTSMHU, MCIIOJIb30BaTh COBPEMEHHBbIE MH(GOpPMAIMOHHbIE
TEXHOJIOTUH JUIs TOMCKa M aHajlu3a y4eOHOH M HayyHO-NOMYJSpHON MHPOpPMALUU XUMHUYECKOTO
COJIEpKaHUS;

(dbopMUpOBaHKE U pa3BUTHE Yy OOYYAIOLIUXCS aCCOLUATUBHOTO M JIOTMYECKOTO MBILIUICHHUS,
HaOJII0AaTeNbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOpble 0COOEHHO HEOOXOMMBbI, B YaCTHOCTH,
IIpY IJIAHUPOBAHUU U MTPOBEJICHUU XHUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Y 00yyaromuxcs yOekIEHHOCTH B TYMaHUCTHUECKOM HANpaBI€HHOCTH XUMHH,
e€ BaXHOU poJIM B pEIIEHUU TJI00albHBIX MPOOJIEM paIMOHAIBLHOTO MPHUPOAONOJIBL30BAHNUS,
IIOTIOJIHEHMSI DHEPreTHUYECKUX PECYpCOB U COXPAHEHUS IPUPOJHOIO DPABHOBECHSA, OCO3HAHUSA
HE0OXOIMMOCTH OEpEeKHOT0 OTHOILLIEHUS K MPHUPOJE U CBOEMY 3/10pOBbIO, a TaKKe MPHOOPETEHUs
OTbITA MCIOJIb30BAaHUS IOJYYEHHBIX 3HAHUM U1 NMPUHATHS T'PAMOTHBIX PEIIEHUN B CUTYaLUsX,
CBSI3aHHBIX C XMMUYECKUMU SIBJICHUSIMH.

B yue6HOM mutane cpeaHero oOuiero obpa3oBaHus MpeaMeT «XUMHS» 0a30BOro YpOBHS
BXOJIUT B COCTaB IIpeaAMeTHOI 001acTi «EcTecTBeHHO-HAYUHbIE PEMETHD.

CBS3b C PABOYEM ITPOT'PAMMOM BOCITUTAHUS IITKOJIBI

Peanu3anus BOCHIUTATENBHOTO MOTEHIHMANAa YPOKOB XUMHH (YPOUHOH JesITENbHOCTH,
ayJUTOPHBIX 3aHATHN B paMKaX MaKCUMAaJIbHO JOMYCTHMOH y4eOHOH HAarpy3KH) MperycMaTprUBaeT:

- MaKCHMAaJIbHOE HCII0JIb30BaHNE BOCIUTATEIBHBIX BO3MOKHOCTEH COMEpKAHUS YPOKOB JIJIs
dbopmupoBaHHu y OOYYAIOMIMXCS POCCHUCKUX TPAIWIMOHHBIX JTyXOBHO-HPABCTBEHHBIX W
COILIMOKYJIBTYPHBIX LIEHHOCTEH, POCCUIHCKOTO UCTOPHUUECKOT0 CO3HAHMS Ha OCHOBE MCTOPHUYECKOTO
IPOCBEIICHHS; MOJ00P COOTBETCTBYIOIIETO COAEP)KaHMS YPOKOB, 3aJaHUil, BCIHOMOTAaTEIbHBIX
MaTepHaoB, MPOOJIEMHBIX CUTYalUH IS 00CY XK ICHHIA;

- BKJIIOUCHHE B COJICP)KAaHHE YPOKOB ILIEJIIEBBIX OPHUEHTHUPOB PE3YJIBTATOB BOCIIUTAHUS, MX
yUeT B ONpeACTICHUN BOCIIUTATEIbHBIX 3aj1ad YPOKOB, 3aHATHH;

- BBIOOP METOJIOB, METOIMK, TEXHOJIOTHH, OKAa3bIBAIONINX BOCIHUTATEIbHOE BO3JICHCTBIE HA
JUYHOCTh B COOTBETCTBUM C BOCIHHTATEIbHBIM HACATIOM, LEIbI0 M 3aJa4aMd BOCIHTAHHA,
[ENCBBIME  OPUEHTHPAMH DPE3yJbTaTOB BOCIHTAHUS; PEATH3ALMUIO IPHOPUTETa BOCIUTAHUS B
y4eOHOU e TENbHOCTH;



- MpUBJICYCHNE BHUMAaHMs OOy4YaroUIMXcs K IEHHOCTHOMY acHEeKTy M3ydaeMbIX Ha ypoKax
MPEIMETOB, SIBICHUI W COOBITHI, HHUIIMHPOBAHUE OOCYKIEHUH, BHICKA3bIBAHUN CBOETO MHEHUS,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIICHUS K U3y4aeMbIM COOBITHUSIM, SIBJICHUSIM, JIHIIAM;

- [pUMEHEHHE HWHTEPaKTUBHBIX (opM yueOHOH paboOTBl — HMHTEIJICKTYAIbHBIX,
CTUMYJIUPYIOIIUX IIO3HABATEIbHYIO MOTHBALMIO, WIPOBBIX METOIAUK, JHUCKYCCHM, JAFOIINX
BO3MO>XHOCTb IIPUOOPECTH OIIBIT BEJIEHUSI KOHCTPYKTUBHOIO JiMajora; rpynmnoBoil padoTkl, KoTopas
YUUT CTPOUTH OTHOILIEHUS M JIEHCTBOBaTb B KOMAaHJE, CIIOCOOCTBYET Pa3BUTHIO KPUTHYECKOIO
MBIILICHHUS,

- noOyxneHue oOyyarommxcs coOa0JaTh HOPMBI TMOBEICHUS, IMpaBuiIa OOILIEHUS CO
CBEPCTHUKAMM U TEJarori4ecKuMu pabOTHHKAaMHU, COOTBETCTBYIOUIME YKJIaay IIKOJBI,
YCTaHOBJICHHUE U MOAJEPKKY TOOpOKETATEILHON aTMOC(EPHI;

- OpraHM3aIMI0 HACTAaBHUYECTBA MOTHBHPOBAHHBIX M APYAUPOBAHHBIX OOYYArOIIMXCS HaJl
HEYCIICBAIOIIMMHU  OJHOKJIACCHHUKAMH, B TOM 4YHCI€ C OCOObBIMH  00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, JAIOIIET0 OOYYarOMIMMCST COIMAIIBHO 3HAYUMBIN ONBIT COTPYJHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UVHUIMHPOBAHUE U TMOAJEPKKY HCCIEIOBATENbCKOW JEATEeIbHOCTH O0YyYaroluxcs,
IUIAHUPOBAaHUE W BBINOJIHEHWE MHAWBUIYAJIbHBIX M TPYHIOBBIX IPOEKTOB BOCIHUTATEIbHON
HaIpaBJIEHHOCTH.

PesynbTarhl enuHCTBAa Y4eOHON M BOCHUTATEIBHOM JESTENBHOCTH OTPAXXEHBI B pasfelie
paboueii mporpamMmbl «JIMYHOCTHBIE PE3yabTAThl M3yYEHHUS Y4YEOHOro MpeaMera «XUMHS» Ha
YPOBHE CpeaHero o0mero o0pa3oBaHus.

MECTO YYEBHOT' O NIPEJMETA «XUMMHSI» B YUEBHOM IIJIAHE

Ha ypoBHe cpenHero obmiero obpa3zoBaHus «XHUMHS» SBISETCS 0043aTeIbHBIM Y4eOHBIM
MPEeIMETOM, KOTOPBI BXOJIUT B COCTaB MpeAMETHON o0nacTi «EcTecTBeHHOHAaYUHBIE TIPEAMETBI».

Cpok ocBoenus paboueit mporpammsl: 10-11 kiaccsl, 2 rona

KonuyecTBo yacoB B yueOHOM 11aHe Ha u3ydeHue npeameta (33-34 yueOHbie Heenn)

Kiacc KomnunuectBo yacoB B Henenro | KomanuecTBo 4acoB B o
10 xnacc 1 34
11 xiacc 1 33
Bcero 67




COJAEPKAHUE OBYYEHUA

10 KUIACC

OPI'AHMYECKASA XUMUA

TeopeTuvyecKkue OCHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHM4eckol XMMHM: €€ BO3ZHMKHOBEHHWE, PA3BUTHE U 3HAYCHHE B IIOJYYCHUU
HOBBIX BEIIECTB U MaTepuasaoB. Teopus CTpOeHHs OpraHMYecKux coenquHeHuid A. M. byrtieposa, eé
OCHOBHBIE TOJIOXKeHUA. CTPYKTypHBIE (POPMYIIBI OPraHUYECKUX BemiecTB. ['omomorus, u3oMepus.
XuMudeckas CBs3b B OpraHU4ECKUX COCIUHEHUSAX — OJUHAPHBIC U KPATHBIE CBA3H.

[IpencraBienue o KiacCU(pUKaLMKM OpraHUYecKUX BemecTB. HoMeHkIaTypa opraHn4eckux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE HA3BAHUS BaKHEHIIMX IIPEICTABUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BEUIECTB U MX IMPEBpAILICHUN: O3HAKOMIICHHUE C
o0pa3llaMu OpPraHMYeCKHUX BEIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPTaHUYECKUX BEIIECTB, HAOIOJCHUE U OMMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIIECHUIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBJICHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJOTMYECKMM psA. MeraH M 3TaH — NpOCTEHIINE
MIPEJCTaBUTENN AJIKaHOB: (PU3NYECKHE M XMMHUYECKUE CBOMCTBA (PEaKIMK 3aMEIIEHUs U TOPEHHUs),
HaXO0XJAECHUE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUHN psAl. DTUIEH U NPOIWIEH — MPOCTEHUIIne
IIPEJCTaBUTENIN AJKEHOB: (U3MUECKUe M XMMHUYECKHE CBOMcTBa (peakuuu TUAPUPOBAHUS,
raJIor€HUPOBAHNUS, THIpaTallii, OKUCIEHUS U MOJIMMEPU3allin ), IOJIy4€HNUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MeTunOyraauen-1,3: cTpoeHue, BaKHEHIIME XMMUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pe3UHBI.

AJNKUHBI: COCTaB ¥ OCOOEHHOCTH CTPOEHHs, TOMOJIOTMYECKUH psii. ALETuieH —
MPOCTEHIINNA MPEACTaBUTENb AJKMHOB: COCTaB, CTPOCHME, (PU3MUECKHE U XUMHUYECKHE CBOWCTBA
(peaxiuu ruipupoBaHus, raloreHUPOBAHNUS, TUAPATALMHU, TOPEHNUS ), TOJTyYCHHE U IPUMEHEHHE.

Apenbl. ben3on: coctaB, cTpoeHue, (pu3MUECKME M XHWMHUUYECKHE CBOMCTBa (peakiuu
raJJOTeHUPOBAaHUS M HUTPOBAHHWA), MOJYyYEHHE U TpHUMEHeHHe. Jonyon: cocmas, cmpoeHue,
@uzuueckue u Xumuyeckue c6OUCMBa (peakyuu 2an02eHUpPoSanus U HUMpOBAHUS), NOTYYeHUe U
npumenenue. ToxcnyHOCT  apeHOB. I'eHeTmueckas CBSI3b  MEXIYy  YIJIEBOJOPOJAMH,
MPUHAJIEKAITMMU K Pa3IU4YHbIM KJaccaM.

[TpupoaHble UCTOYHUKU YIIeBOJAOPOAOB. [IpuponHBI ra3 M MomyTHbIE HEQTSHBIE Ta3bl.
Hedtp u e€ npoucxoxaenue. CriocoObl nepepaboTku He)TU: EPErOHKA, KPEKUHT (TePMHUECKUH,
KaTaIUTHYeCKui ), mupoiu3. [IponykTsl nepepaboTku HeYTH, UX IPUMEHEHHE B MPOMBIIIJICHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOAYKTHI €ro nepepadoTKH.

OKCHEpUMEHTAJIBHBIE METOJIbl M3Y4YE€HHs BEUIECTB U MX INPEBPAILICHUN: O3HAKOMIICHUE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, kojutekiuu «Hedtb» m «Yromby», MoaenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOTEHONPOU3BOJHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOThI:
MTOJIyYEHHUE TUIICHA U NU3YYEHHUE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMUYECTBa
MCXOJ/IHOTO BEUIECTBA MJIM MPOJYKTa PEAKIMU MO U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenensHble ONHOATOMHBIE CHUPTBL. METaHON W 3TAHON: CTPOEHUE, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEakUMM C AKTUBHBIMM METaJUIAMU, TaJIOT€HOBOJOPOAAMH, TOpPEHHE),
IIpUMEHEHHE. BogopoIHbIe CBS3M MEXIy MOJIEKYJIAMH CIIUPTOB. J[eCTBHE METAHOIA U 3TAHOJIA HA
OpraHM3M YeJIOBEKa.

MHoroatomMHble CHMPTHI. OTWIEHIJIMKOJAb M IJIMLEPUH: CTPOCHUE, (QU3HUECKUEe MU
XMMHUYECKHE CBOMCTBA (B3aMMOAECMCTBHE CO ILIEIOYHBIMM METaNIaMH, KaueCTBEHHAsl pEaklMs Ha




MHOTOAaTOMHBIE CcrlHUpThl). [leficTBue Ha opraHu3Mm 4denoBeka. [IpuMeHeHHWe TIUIEpHHA W
STWJIECHIJIUKOJIS.

®deHoul: cTpoeHHe MOJIEKYIbl, (PU3NYECKHe U XUMUYeCKHe cBoiicTBa. TOKCMYHOCTD (peHoa.
[Tpumenenue peHona.

Anbnerugpl U kemonwvl. DopMmanbieruj, ameTanbIerui: CTpoeHHe, (U3NYEeCKue U
XUMHUYECKHE CBOMCTBA (pEaklLMHU OKUCIEHHMS M BOCCTAHOBJICHUS, KAayECTBEHHbBIE DPEAKIUM),
IIOJIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KHCIIOTHI:
CTpoeHue, pU3NYEecKue U XMMHUYECKHE CBOMCTBA (CBOICTBa, oOImIMe Ul Kilacca KUCIOT, peaKius
TepupUKalMK), ModydyeHHe | npuMeHeHue. CTeapuHOBass U OJEMHOBAas KHUCJIOTHI Kak
MPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NECUCTBHUE.

CrnoxHble 3pUpPHl KaK NMPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(PHUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

YrneBoasl: cocTaB, Kiaccuukanus yrieBonoB (MOHO-, M- M Mojmcaxapuzsl). [ moko3a —
IPOCTEHIIMIA MOHOCAaXapHuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3UYECKUE U XUMHUYECKUE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuadyHbIM pacTBOPOM OKCHJA
cepebpa(l), BoccTaHOBiIEeHUE, OpOKEHHE TIJIIOKO3bI), HAXOXJEHHE B IPHUPOJE, IHPUMEHEHHUE,
ouonornueckas posb. Dotocunres. PpykTo3a Kak U30Mep TITIOKO3HI.

Kpaxman u nemnonosa Kak nNpupofHble nonuMepsl. CTpoeHHe Kpaxmalla U LEJUIIOJIO3BL.
dusnyeckne 1 XMMHUYECKHE CBOIMCTBA KpaxMaia (TUIpoJIn3, KaYeCTBEHHAs PEAKIUs C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3YyYEHHUS BELIECTB W HX IPEBPALICHUN: IPOBEACHHUE,
HaOJI0ICHNE U ONHMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAYECTBEHHBIE PEAKIIUU
OJTHOATOMHBIX CIUPTOB (OKHCIEHME HTaHoja okcuaoMm Meau(ll)), MHOroaTOMHBIX CIUPTOB
(B3aumopeiictBue rmuepuHa ¢ ruapokcuaoM menu(ll)), ampaernngoB (okuciIeHHE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u ruapoxcunom menu(ll), BzaumoneiicTtBue kpaxmana ¢ HOAOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrble 3agadu.

Bolunicnenuss mo ypaBHEHMIO XMMHYECKOM peakuuu (Mmaccbl, 00bEMa, KOJUYECTBA
MCXO/IHOTO BEUIECTBA WJIM MPOJYKTa PEaKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN).

A3oTcozeprkaliie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(QOTepHble OpraHuYecKue coequHeHHs. PU3nYecKue U XuMHUYECKHe
CBOWCTBAa AaMMHOKHUCIOT (Ha @puUMepe IMIuHa). buomormueckoe 3HaueHHWE aMHUHOKHCIOT.
[TenTuae!.

benku kak npHUpOIHBIE BBICOKOMOJIEKYJISIDHBIE cOoelMHEHHMdA. llepBuuHas, BTOpUYHas U
TpeTHYHasi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBAa O€IKOB: THAPONU3, JI€HaTypalus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

OKCepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U HUX IMpeBpalleHHil: HaOloJeHue u
OIMCaHME JIEMOHCTPALMOHHBIX ONBITOB: JIEHATYpalusi OCJIKOB MPU HArpEeBaHHUHU, IBETHBIE PEaKIHH
O€JKOB.

BbicokoMoIeKyIsIpHBIC COCUHEHHSA

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BEHO, CTEIIEHb NOJUMEPU3ALNH, CPEAHAS MOJIEKyIsApHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSTUHEHUN — MOJIMMEPU3alUs U TOJUKOHICHC Al

OKCHEpUMEHTAJIbHBIE METO/Ibl M3Y4YEHMsI BEUIECTB U MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

MexmpeamMeTHbIE CBS3H.

Peanm3zanust MeXnpeaMETHBIX CBSI3€H MPH WM3Yy4YeHUM opraHmyeckol xumuu B 10 kiacce
OCYILIECTBISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IOHATUH, TaK W
MTOHATHM, SBIIAIOIUXCA CUCTEMHBIMU JJIS OTJENbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.



OO01ure ecTeCTBeHHO-Hay4YHbIE TOHTHS: SIBJICHUE, HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTe3, Kiaccu(uKkauusi, MEePUOAUYHOCTh, HAOIIONEHUE, HU3MEpEHHE, HKCIEPHUMEHT,
MOJICJINPOBAHUE.

®uznka: Marepusi, SJHEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPreTUUYECKUH YPOBEHb,
BELIECTBO, TEJIO0, 00BEM, arperaTHoe COCTOSIHUE BElIecTBa, (DU3MUECKHE BEITMYUHBI U €UHUIIBI UX
U3MEpEHUs.

buonorust: knerka, opranusMm, Ouocdepa, oOMEH BelIECTB B OpraHusme, (poTocuHTE3,
OMOJIOTMYECKH aKTUBHBIC BeleCTBA (OEIKH, YIIIeBOIbI, )KUPBI, (HEPMEHTHI).

['eorpacdusi: MuHepasbl, TOPHBIE OPO/IbL, TOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.

TexHosmorus: NUIeBble NPOAYKThl, OCHOBBI PALIMOHAIBHOIO NMUTAHUs, MOIOIIME CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IpernapaThl, MaTeEpUaibl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XMMHH

XuUMUYECKUH dyeMeHT. AToM. Snpo aroma, UW30TONBL. DJIEKTPOHHAs 000JI0UKA.
DHepreTHYecKue ypOBHH, MOIYPOBHH. ATOMHBIE opOuTamu, s-, P-, d- sgemeHThl. OCOOCHHOCTH
pacnpesiesieHusi IEKTPOHOB 110 OpOMUTANsIM B aTOMAax 3JIEMEHTOB IEPBBIX YETBHIPEX IMEPHOIOB.
DneKTpoHHask KOHGUTYpalusi aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckas cucremMa xumuyeckux oaemeHTtoB J[. M.
MeneneeBa. CBsA3b IEpUOANYECKOr0 3aKkoHa U lleproanyueckoi cucTeMbl XUMHUYECKUX AJIEMEHTOB
J. U. MenneneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB MO TpyHnam u
nepuogaM. 3HaueHUe NePUOIUYECKOr0 3aKOHa B Pa3BUTHUN HAYKH.

CrtpoeHue BemiecTBa. XHMHUYecCKas CBS3b. BHIbI XMMHUYECKOH CBs3M (KOBaJIGHTHAs
HEeMnoJisipHas W TMOJspHAas, HMOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUS KOBAJIEHTHOU
XUMHUYECKON CBs3W (OOMEHHBI M JOHOPHO-aKIENTOpHBINH). BomopomHas cBs3b. BaneHTHOCTH.
DneKTpooTpulaTeTbHOCTh. CTeneHb OKUceHus. IOHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHs. 3aKOH IMOCTOSIHCTBA COCTaBa
BeulecTBa. TUIBl KPUCTAUIMYECKUX PpEHIETOK. 3aBHCHUMOCTh CBOWCTBAa BEIIECTB OT THIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucreMax. VcTHHHBIE W KOJUIOMIHBIE pacTBOpbl. MaccoBasi 1oJst
BEILIECTBA B pacTBOPE.

Knaccudukanus Heoprannueckux coeanHeHuidl. HoMeHki1aTypa HEOpraHUYEeCKUX BEIIECTB.
['eneTnyeckasi CBsI3b HEOPraHUUYECKHUX BEILIECTB, MPUHAICKAIIUX K PA3TUUYHBIM KJIACCAM.

Xumunueckass peakuus. Kiaccupukanus XMMHUYECKHMX pPEaKIUil B HEOpPraHMYeCKOW W
OpraHUYEeCKONM XUMHUHU. 3aKOH COXPAHEHHS MAacChl BEILIECTB, 3aKOH COXPAHEHHS W TpEBpalICHUs
SHEPTUH MPU XUMUIECKUX PEAKITUIX.

CkopocTh peakiuy, €€ 3aBUCHMOCTh OT pPa3IUyHbBIX (akTopoB. OOpaTHMble peaKIIuH.
Xumunyeckoe paBHoBecue. aKkTOphl, BIMSIONIME HA COCTOSIHME XHUMHYECKOIO pPAaBHOBECHS.
[Tpunnun Jle larense.

OnekTponuTHdeckas aucconuarus. CuibHbIe W ciabble diekTposauThl. Cpenaa BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaslbHasl, IETOYHAs.

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

OKCIEpUMEHTAIbHBIE METOJbl M3Y4YECHHsS BELIECTB M MX MPEBpALICHUN: IEMOHCTpalus
tabmuny «llepuogmueckass cucrema xumuueckux diemeHToB JI. M. MeHnneneeBa», H3ydeHHE
MOJIeNIe KPUCTAJUIMUECKUX PEmIETOK, HAOMIOJACHHEe W ONHCAaHHWE JIEMOHCTPAI[MOHHBIX U
71a0b0paTOpHBIX OMBITOB (pa3fio’keHHWE TMEepoKCHIa BOAOpPOJa B MPUCYTCTBHM KaTalln3aTropa,
OIIpEIECNIEHUE CPEbl PACTBOPOB BELIECTB C IOMOUIbI0 YHMBEPCAIBHOIO HMHIMKATOPA, PEAKIUU
WOHHOTO OOMEHA), TPOBEJICHHWE NPAKTUYECKONW pabdoThl «BiusHue pa3nuvHbIX (AKTOPOB HaA
CKOPOCTb XUMUYECKON PEaKLIUN.

PacuérHble 3agayn.



Pacuérbl Mo ypaBHEHMSIM XUMHYECKUX PEAKIMNA, B TOM YHCIE€ TEPMOXUMHUYECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHSATUS «MACCOBAsi JI0JI BEILIECTBAY.

Heopranuveckasi xumust

Hewmerannsi. [lonoxenue nemeramioB B Ilepuoguyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa m OCOOCHHOCTH CTpOCHHsI aToMoB. Du3nyeckue CBOHWCTBa HEMETAJUIOB.
AmoTponusi HeMEeTa/uIoB (Ha MpuMepe KUCIopoia, cepsl, (hocdopa u yrieposa).

XUMHYECKHUE CBOMCTBA BaXKHEUIIMX HEMETALIOB (TajJoreHoB, cepbl, a3oTa, ¢ocdopa,
yIJIepoJia U KPEeMHUS) U UX COCIUHEHUN (OKCHAOB, KUCIOPOICOJEPKAIIMX KUCIOT, BOJOPOJAHBIX
COCIMHECHHM ).

[IpruMmeHeHre BaXKHEUIIINX HEMETAIUIOB U UX COCIMHEHUN.

Merasnsl. [lonoxenue meramios B [lepruoauyeckoi cucreMe XUuMUYECKUX d1eMeHToB [I. M.
MenpneneeBa. OCOOCHHOCTH CTPOEHHUS DJEKTPOHHBIX O00JIOYEK aTroMoB MeTauioB. OOmme
¢usnvecknue cpoiicTBa MeTawioB. CIiaBel METAUIOB. DJEKTPOXUMHUYECKHH Psii HANpPsHKCHUN
METaJIJIOB.

XUMHUYECKUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpUM, Kalud, KalbI[Ud, MAarHuu,
ATFOMUHHM, IIMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mme cocoObI moTyYeH st MeTaJUI0B. [IpuMeHeHne MeTalIoB B OBITY M TEXHUKE.

OKCIIEpUMEHTAJIbHbIE METOAbl M3YYEHHMS BEIIECTB W MX NPEBPALCHUIN: H3y4YEeHUE
KOJUIeKIMU «MeTauibl M CIUIaBb», 00pa3llOB HEMETAJUIOB, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3ajad,
HaOIIOJICHUE M OIMCAaHHWE JEMOHCTPAIIMOHHBIX W J1a0OpaTOPHBIX ONBITOB (B3aMMOJICHCTBHE
TUAPOKCHIA ATIOMUHMS C PACTBOPAMH KHUCJIOT M IIEIOYEeH, KAaYEeCTBEHHbIE PEAKIMA HA KaTHOHBI
METaJLIOB).

Pacuérnnie 3agaum.

Pacuétbr Maccel BemecTBa M 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
U 00BEMY OJHOTO M3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, pacyEThl Macchl (00bEMa, KOJMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIINH, €CITU OJJHO U3 BELIECTB UMEET MPUMECH.

XuMus 4 KM3Hb

Ponp xuMuu B 00ecriedeHUH SKOJOTHYECKON, SHEPreTUUECKON U MUIIEBOM 0e30MacHOCTH,
pa3BuTuu MeAUIMHEL. [IoHATHE 0 HAYYHBIX METOAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEaKIIHi.

[TpencraBnenust 00 OOIMIUX HAYYHBIX MPUHIIUIAX MPOMBIIUIEHHOTO MOJYYEeHUS BaKHEUIITHX
BEIIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpPHAIOB: BaKHEHIINE CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepamMuKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaIbHbIe yIOOpPEHHS.

XuMmusi ¥ 370pOBbE UETIOBEKA: MpaBWa HCIOJb30BAaHUS JICKAPCTBEHHBIX IPENapaToB,
mpaBmia 6€30MaCHOTO MCIOIH30BAHUS MPENapaToB OBITOBOM XMMUU B TTIOBCETHEBHOM JKHU3HH.

MexnpenMeTHbIE CBS3H.

Peanu3anius MexXIpeIMETHBIX CBSI3EH MPU U3YUEeHUHU 001Iei U HeopraHudecko xumuu B 11
KJIacCce OCYIIECTBISCTCS Yepe3 MUCIOJIb30BaHNE KaK OOIMX €CTeCTBEHHO-HAYYHBIX TOHSITHH, TaK U
MOHSATUH, SBJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TTOHSATHUS: HAy4YHBIN (DaKT, TUTIOTE3a, 3aKOH, TCOPHs, aHAIIN3,
CHUHTE3, KiIaccu(uKamus, TMEePHOJUYHOCTh, HAONIOIEHHE, OKCIEPUMEHT, MOJAECIUPOBaHNE,
U3MEPEHHE, SIBICHUE.

®du3nka: Marepusi, SHEPrus, Macca, aToM, 3JEKTPOH, NPOTOH, HEUTPOH, HOH, H30TOIl,
PaIMOaKTUBHOCTh, MOJIEKYJa, DHEPreTUYECKH YPOBEHB, BEIIECTBO, TEJO, O0BEM, arperatHoe
COCTOSIHME BEIIECTBA, PU3NICCKUE BEIMIMHBI U €IUHUIIBI UX U3MEPEHUsI, CKOPOCTD.

buonorus: kierka, opraHus3M, 3KOCHCTeMa, Ouocdepa, Makpo- H MHUKPOIJIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpaIBI, TOPHBIE MTOPOJIBI, TIOJIE3HBIE UCKOITAEMBIE, TOITUBO, PECYPCHI.

TexHomorus: XMMUYeCKasl MPOMBIILIEHHOCTh, METAJUTYPIHUsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepHUalioB, CEIIbCKOXO03SMCTBEHHOE MPOU3BOACTBO, MHIIEBast MIPOMBIIIUIEHHOCTb,
(dapmarieBTHUECKasl TPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETUYECKUX MPENApaToB, MPOU3BOACTBO
KOHCTPYKIMOHHBIX MAaT€PUAJIOB, SJIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHS OOYYarOIIUMUCS
IporpaMM CpeAHero oémero oOpa3oBaHus (JIMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
HayuHo-MeTonnueckoil 0CHOBOM AJis pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS IIPOrpaMM
CpeAHero o01ero oopazoBaHusl ABIAETCA CUCTEMHO-/ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESATEIbHOCTHBIM IOAXOJOM B CTPYKTYpE JHMYHOCTHBIX
pe3yabTaTOB OCBOSHHS MpeaMeTa «XUMUs» Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus BBIICICHBI
CIICAYIOIINE COCTABIISAIOLIHE:

OCO3HaHHE OOYYAIOIIUMHUCS POCCHHUCKON TpakIaHCKOW HIEHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CaMOOIIPEIEIICHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

LIeJICHANPABIEHHOE DPAa3BUTHE BHYTPEHHUX YOEXKJIEHHH JMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEW ¥ HCTOPUYECKUX TPATUINK 0a30BOM HAYKH XUMUH;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCS PYKOBOJCTBOBATHCS B CBOEH JIE€ATEIILHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKaMH, IMPUCYIIUMHU LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHMs;

HaJIUYue IPaBOCO3HAHUS DKOJOTMYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH >)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE PE3YNIbTATHl OCBOCHHUS MPEIMETa « XUMHUS» JOCTHTAIOTCS B €IMHCTBE YIeOHOMH
U BOCIHUTATEIbHOW JEATEIIBHOCTH B COOTBETCTBHUM C T'yMaHUCTHYECKMMH, COLMOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€aJlaMd POCCHMCKOr0 Tpa)IaHCKOro OOIIecTBa,
INPUHATBIMU B OOIIECTBE HOpPMaMM M MpaBUJIaMM TOBEICHMS, CIIOCOOCTBYIOIIMMH IpoleccaM
CaMOII03HaHUsl, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJICHUS JTMYHOCTH 00YYarOIINXCSl.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS IMpeaMeTa «XHUMHUS» OTPakalT c(HOpPMUPOBAHHOCTh
OTIbITa MO3HABATEIBHON U MPAKTUUECKOH 1eATEIbHOCTH 00yUaroUXCs M0 pealn3alii MPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:xnaHcKOro BOCIMTAHUSA:

OCO3HaHMsI O0YYAIOUIMMHKCS CBOMX KOHCTHTYLIMOHHBIX NpaB M 00sS3aHHOCTEH, yBaKEHUS K
3aKOHY U NPaBONOPSAKY;

IPEJICTaBICHUS] O COLMAIBHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENBHOCTH MPHU CO3JaHUU YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U MO3HABATENIbHBIX 33]1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTrux
IIPY aHAJIM3€ Pa3JINYHBIX BUIOB yU€OHOMU AESTETbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K UICTOPUYECKOMY U HAyYHOMY HacleHI0 OT€YECTBEHHON XUMUU;

YBaKEHHUsI K MpOIlecCy TBOPYECTBA B OOJIACTH TEOPHUM M MPAKTUYECKOTO NPHUMEHEHHS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh pe3yNbTaT JUIUTENbHbIX HAOIIOACHUM,
KPONOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPYZAa YYEHBIX U IPAKTUKOB;

UHTEpeca M I1I03HABaTEeNIbHBIX MOTHBOB B TMIOJIYYEHHH U MOCIEAYIOIIEM aHajau3e
nH(pOpPMAILIUU O IEPEAOBBIX TIOCTUKECHUAX COBPEMEHHOM OTEUECTBEHHON XUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MTOBEACHHUS;

CIOCOOHOCTH OLICHWBATh CUTYAIUH, CBS3aHHBIE C XMMUYECKUMU SIBJICHUSMM, U IPUHUMATh
OCO3HaHHBIE PELICHNUs, OPUEHTUPYSICh HA MOPAIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLEHMBAaTh CBOE IOBEIEHUE U TMOCTYNKH CBOMX TOBapulled ¢ MO3MLUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN ITUX IOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbSA:



MOHUMAaHUS IIEHHOCTEW 3I0pOBOTO0 M 0O€30macHOro o0pasza KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PM3HUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHusl MpaBuil 0€30MacHOro OOpalleHUs] C BELIECTBAMH B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOU JESATEIBHOCTH;

MOHMMAHUSA IIEHHOCTH TMpaBUJ UHAMBHAYAJBHOTO U  KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYAIIUSX, YTPOKAIOIINX 30POBBIO M KU3HU JTFO/ICH;

OCO3HAHUA TOCIEICTBUN W HENPUSTHUS BPEIHBIX NpPUBBIYEK (YHMOTpEOJICHUS aKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBoro BocnuTaHms:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HMCCIEIOBATEIbCKOW  JESTENIbHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U JIPYTUX BUAAX ACSITEIHLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4yacTHE€ B pELICHWH MPAKTHYECKUX 3a/ad COLMAJIbHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAaKTHUYECKOMY H3Y4YeHHIO MpoQecCHil pa3Iu4yHOro poja, B TOM 4YHCIEe Ha
OCHOBE TIPUMEHEHUS TIPEIMETHBIX 3HAHHH 110 XUMUH;

YBa)XEHUS K TPYY, JTIOASIM TPyJa ¥ pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHUIYAILHON TpaeKTopuu 00pa3oBaHUs, OyayIIeH
npodeccun U peanusaldd COOCTBEHHBIX XKU3HEHHBIX IUJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIeCTRa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

IKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOIICHUS K MPHPOJC, KaK MCTOYHUKY CYIIICCTBOBAHUS
JKM3HM Ha 3eMIIe;

MOHWMAHUS TI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX IMPOOJIeM, BIHSHUS 3KOHOMHUYECKHX
MIPOLIECCOB HA COCTOSTHUE MPUPOTHON U COLUATBHOMN CPeIbl;

OCO3HAHUS HEOOXOTUMOCTH HUCIOJB30BaHUS JOCTHIKCHUN XUMHHU JJIS PEIICHUS BOIPOCOB
paIMoOHAaIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HETPHUATHUS JICHCTBUH, MPUHOCIIIUX BPEa OKPYXKAIOIICH TPHPOIHON cpene,
YMEHHSI TPOTHO3HPOBATh HEOIArOMPUATHBIE HKOIOTUYECKUE TOCIEICTBUS MTPEITPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPALIATh UX;

HAJIUYUS PA3BUTOTO DKOJIOTUYECKOTO MBIIUICHUS, HKOJOTMUYECKON KYJIbTYphI, OIbITa
JCSATCIbHOCTH ~ DKOJIOTUYCCKOW  HANpPaBICHHOCTH, YMEHHS  pPYKOBOJCTBOBAaThCS WMH B
MO3HABATENbHON, KOMMYHHUKATUBHOM U COIMATBHON MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTHBHO
MIPOTUBOCTOATH UCOJIOTHH XeMo(poOuHu;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIIECTBEHHOM MPAKTUKU;

MOHWMAHUS CHCIM(PUKA XUMUU KaK HAayKd, OCO3HaHHsS e€ poiu B (OPMHUPOBAHHUU
paIMOHATIFHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUH IEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYy)KaroIeM
MHUpE KaK O €IMHCTBE MPUPOJIBI U YSIIOBEKA, B TIO3HAHUH MTPUPOJTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOXKIAEHHOCTH B OCOOOW 3HAYMMOCTH XHWMHHU JUISS COBPEMECHHOW ITMBHJIM3AIlMU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BAaXHOW pOJIM B CO3JIaHUM HOBOW 0a3pl MaTepHalbHOM
KYJBTYPBI, PEIICHUU TI00AIBHBIX MPOOJIEM YCTOWYHWBOTO Pa3BHTHS YEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTHYECKOH, MUIIEBON U SKOJIOTHUYECKON 0€30MacHOCTH, B PA3BUTUU MEAUIIMHBI, 00ECTICUeHUN
YCIIOBUH YCITENTHOTO TPY/a U SKOJIOTHYSCKHA KOM(OPTHOM KU3HH KXKIOTO WIeHa O0IIECTRa;

€CTECTBCHHO-HAYYHOW TpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB TIO3HAHHS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4yaeMmble 3HAHUS IS
aHalM3a u OOBSICHEHUS SBIICHUH OKPYKAIOIIET0 MUPA U MPOUCXOASIINX B HEM H3MEHEHUH, YMEHUS
nenath 00OCHOBAaHHBIE 3aKIIOUYEHUS HAa OCHOBE HAYYHBIX (DAKTOB U MMEIOLIUXCS JAHHBIX C LEIbIO
MOJIy4EHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCMOJIb30BaTh XUMUYECKUE 3HAHUSA JUISl pelIeHHs IpobiieM B
pEATbHBIX KU3HEHHBIX CHTYaITUsIX;

MHTEpeca K MO3HAHUIO M UCCIIeI0BATENIbCKON A TEIbHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY MOJIYUYCHUIO HOBBIX 3HAHUH 10 XUMHUH B COOTBETCTBHU C JKU3HECHHBIMU HOTpGGHOCTSIMI/I;
UHTEpeca K 0COOCHHOCTSIM TPYZa B Pa3JIMYHBIX chepax MpodhecCHOHATBLHON e TeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3yibTaTbl OCBOCHHS Y4eOHOro mpeamera «XHUMHs» Ha YPOBHE
cpenHero obmero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble i1 (HOPMUPOBAHMSI MHPOBO33PEHHSI OOYYAIOMIMXCS MEXIUCHUIUIMHAPHBIC
(MeXIpeIMeTHbIE) 00IIeHayUHbIe TOHSTHS, OTPAKAIOIIUE LIEJIOCTHOCTh HAYYHOUW KapTHHBI MUpa U
CHCI_[I/I(bI/IKy MCTOAOB IO3HAHUS, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HAYyKaxX (MaTepm{, BCIICCTBO,
SHEprusi, SBJIEHUE, IPOLIECC, CUCTEMa, HAy4YHbIM (DaKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEIOBaHUE, HAOIIOJCHUE, U3MEPEHUE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpcaibHbIe yueOHbIE AeCTBUS (IT03HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISATUBHbIC),
obecneunBaromue GopmupoBanue (QYHKIIMOHAILHON TPAMOTHOCTH M COIMAJIBHOW KOMIICTCHIIUU
oOyuaromuxcs;

CIIOCOOHOCTh ~ OOyYaIOmUXCSl  WCMOJb30BaTh  OCBOCHHBIC  MEXIMCIHILIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHMUS U YHHUBEpcajbHble YydeOHble MACWCTBHS B TO3HABaTENbHOM U
COLIMAJIBHOM ITPAKTHKE.

MetanpeameTHble pe3yabTaThl OTPAXKAlOT OBJAJCHHUE YHHUBEPCAIbHBIMU  YU4E€OHBIMU
IMO3HAaBAaTCJIbHBIMHW, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA [[GflCTBH?IMH.

OBi1aieHHe YHUBEPCAJIbLHBIMU YUeOHBIMH M03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYECKHE eCTBUSA:

CaMOCTOSITENNbHO  (POpPMYNIHpPOBaTH M  aAKTyalU3MpPOBaTh MpOOJIEMYy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTpeAeNaTh LEeNH MAeATEIbHOCTH, 3aJaBas HapaMeTpbl W KPUTEPUM WX JOCTHUIKCHHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBbHOCTHU C TOCTABJICHHBIMHU LCIIAMU;

UCIIONIb30BAaTh TMPU OCBOCHUHM 3HAHWA MTPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICNISATH
XapaKTCPHBIC IIpHU3HAKA HOHATUH u YCTaHaBJIMBATb nux B3aNMOCBA3b, HUCITIOJIB30BATHh
COOTBETCTBYIOIIME TTOHATHUSA /UL OOBSICHEHUS OTJENbHBIX (DAKTOB U SBICHHI;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN IJIA KJIaCCI/Iq)HKaIIHH BCHICCTB U XUMHUYCCKUX peaKuHﬁ;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKY U3Yy4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTHUECKHUE PACCyKICHUS (MHAYKTUBHBIE, N€TyKTUBHBIE, 10 aHAJIOTUH), BBISABIISATH
3aKOHOMEPHOCTH M TPOTUBOPEYHUS B PAacCCMATPHUBAEMBIX SBICHUSAX, (OPMYIHPOBATH BBIBOIBI U
3aKITIOYEHUS;

MPUMEHSTh B TPOLIECCe IMO3HAHUS, UCIMOIB3YEMbIe B XUMHH CHUMBOJIHUYECKHE (3HAKOBHIC)
MOJIENIA, TTPEOOPa30BhIBATh MOJIECIBHBIE MPEICTABICHNUS — XUMUYECKUN 3HAK (CHMBOJI) 3JIEMEHTA,
XuMHueckas Qopmyna, ypaBHEHHE XHMHUYECKOM peakiuu — TpPU PEIIeHUH y4eOHBIX
IMO3HAaBAaTCIbHBIX W IMPAKTUYCCKUX 3aaa4, IPUMCHATh Ha3BAaHHBIC MOJCIBHBIC MMPEACTABICHUA I
BBISIBJICHHSI XapPaKTEPHBIX MIPU3HAKOB H3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIIUH.

2) 0a30BbIe HCCJIEN0BATEIbCKHUE IEHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX PEAKITHiA;

dbopMyIupoBaTh MM W 3aJa4d  HCCIEJOBAaHUSA, WCIOIB30BaTh IIOCTABJICHHBIC W
CaMOCTOSITENTFHO C(HOPMYIUPOBAHHBIE BOMIPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJISt
CbOpMI/IpOBaHI/ISI TUIIOTESBI IO MPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX CY)KHGHHﬁ;

BJIaACTb HAaBBIKaMHU CaAMOCTOATCIBHOI'0 IIJIAHUPOBAHUA W TMPOBCACHUA YYCHHUYCCKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMsI HAOMIOAATh 3a XOAOM MpOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ynbraT, (OpMYIHpPOBAaTH OOOOLICHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAaHUS, COCTaBIATH OOOCHOBAaHHBIM OTYET O MPOJETaHHOU
pabore;

npuoOpeTaTh OMBIT YYCHHUYECKOW KCCIICIOBATEILCKOW W TMPOCKTHOM JIESITEIbHOCTH,
MPOABJIATH CHOCOGHOCTB U TOTOBHOCTb K CaMOCTOATCIBHOMY IIOMCKY MCTOJOB PCUHICHUA
MPAKTUYECKHX 3aJ]a4, IPUMEHEHHUIO Pa3IMYHBbIX METOJ0B [TO3HAHUSI.



3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B  PA3JIMYHBIX HMCTOYHUKAX HHGpoOpManuu (HAy4HO-TIOMYJISIpHAst
auTepatypa XMMHYECKOIO  COJIepXKaHMs, CIpaBO4Hble 1mocobusi, pecypchl HMHTepHera),
aHAJTM3UPOBATh WH(POPMALIMIO PA3TUYHBIX BHJIOB U (POPM IMPENCTABICHHS, KPUTUYECKH OLICHUBAThH
€€ J0OCTOBEPHOCTb U HENPOTUBOPEUUBOCTb;

(dopMynHpoBaTh 3amMpPOCHl M TPUMEHSTH pPa3IMYHbIE METOABl TPU TOHCKE U O0TOOpE
uHpopMaluu, HeOOXOJUMOM JUIsl BBIIOIHEHUS Y4eOHBIX 33/a4 ONpPeIeIEHHOIO TUIIA;

nproOpeTaTh OMBIT HCIONB30BaHUS HH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAalbHYI (OpMy IpeacTaBiIeHHUs HH(pOpManuu (CXeMmsl,
rpaduKy, TuarpaMMsbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCMOJIb30BaTh HAy4yHBIH S3bIK B KauyecTBE CpEACTBA IpU paboTe ¢ XHUMHYECKOM
uHpoOpManKeii: MPUMEHATh MEXIpeIMEeTHbIE ((PU3NIECKUe 1 MAaTeMaTHUECKUe) 3HaKU M CUMBOJIBI,
dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaleHHe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BOMPOCKHI MO CYHIECTBY OOCY)KIa€MOW TEMBbl B XOJe JHajiora W/WIH JUCKYCCHH,
BbICKa3blBaTh  UJAEH, (HOPMYIUpPOBATb CBOM  IPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IMpe3eHTalMel pe3yJabTaTOB I103HABATEIbHON JESATEIbHOCTH, MOITYYEHHBIX
CaMOCTOSITENTFHO MJIM COBMECTHO CO CBEPCTHUKAMH IPU BBIMOJHEHUH XUMHYECKOTO HKCIIEPUMEHTA,
IPAKTUYECKONH PabOThl MO0 MCCIEJOBAHUIO CBOMCTB M3ydaeMbIX BELIECTB, peaju3allid y4eOHOTO
npoekta ¥ (OpPMYIHPOBATH BBIBOJABI IO pe3yibTaTaM MpPOBEAEHHBIX WCCIENOBAHUNA IyTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

OsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUHBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBaTh U OCYIIECTBISATh CBOIO IO3HABATENIBHYIO JESATEIBHOCTD,
ompenenss e€ 1eNd W 3aJaud, KOHTPOJHPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
Ipe/ularaeéMblii  aJrOpUTM JEHCTBUM NpPH BBHINOJHEHUHM YYEOHBIX M MCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh Haubosiee 3(PPEKTUBHBIA CIOCOO MX pEIIeHHs ¢ YYETOM IMOTY4YEHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIIECTBIISATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CaMOaHAJIN3a U CAMOOLIEHKH.

INMPEIMETHBIE PE3YJIBTATHBI

10 KJIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTH TPEACTABICHUH O XUMUYECKON COCTABISIONICH €CTECTBEHHO-HAYIHON
KapTUHbl MHUpA, POJIM XMMHUHU B TIO3HAHUM SIBICHUWA NPHUPOAbI, B (OPMUPOBAHUHM MBIIUICHHUS U
KYIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOAMMON ISl pelleHus
NPAaKTUYECKUX 337a4 M SKOJOTMYECKH OOOCHOBAaHHOTO OTHOLICHHMS K CBOEMY 37I0pOBBIO U
MPUPOIHOM Cperie;

BIIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIArarolue
MOHATHS (XUMUYECKHI 3JIEMEHT, aToM, 3JIEKTPOHHAas 000J04YKa aToMa, MOJIEKYJa, BaJIEeHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XUMHUYECKast CBs3b, CTpPYKTypHas Qopmyna (pa3BépHyTas U
COKpalI€HHasi), MOJIb, MOJISIpHAsl Macca, MOJISIPHBINA 00BEM, YIIIEpOJIHBIN CKeJeT, GyHKIMOHATbHAS
IpyIIa, paguKai, U30MEepHUs, U30MEPBI, TOMOJIOTMYECKUH Psll, TOMOJIOTH, YIJII€BOAOPOIbI, KUCIOPOL
U a30TCOJAEpXKAIINE COCOAUHEHNS, MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHus opraHmdeckux Bemiects A. M. Bbyrieposa,
3aKOH COXpPAHEHUS MacChl BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH S3BIK XHMUHU;
MHUPOBO33PEHUYECKUE 3HAHUSA, JIeXKAIIWe B OCHOBE IIOHUMAHHS IPUYMHHOCTH M CUCTEMHOCTH
XMMUYECKUX SIBJICHUHM, (AKTOIOIMYECKHE CBEICHHUS O CBONCTBAaX, COCTaBe, IOJYYCHUH U
0€30IaCHOM HCIOJb30BAHUN BAKHEHIIMX OPraHUYECKHUX BEHIECTB B OBITY W NPAKTHYECKOM
JESTEIIBHOCTH YEJIOBEKA;



c(OpMHUPOBAHHOCTh YMEHUU BBISBIATh XapaKTE€pHbIE MPHU3HAKU MOHITHH, YCTaHABIUBATH
UX B3aMMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOINE MOHATHUS NPU ONMCAHUU COCTaBa, CTPOCHMS U
MpEeBpaLICHUI OPraHuYeCKUX COEeIMHEHU;

c(OPMHPOBAHHOCTh YMEHHUI HCIHOJIB30BATH XUMHYECKYI0 CHUMBOJHUKY Ul COCTaBIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpaIIEHHOI) GOpMyYT OpraHUYECKUX BEIIECTB U
YpaBHEHUH XMMMUYECKUX PEAKLUM, W3rOTABIMBATH MOJEIM MOJIEKYJ OpPraHMYECKHX BEIIECTB JJIS
WUTIOCTPAIMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABIMBATh MPHUHAJICKHOCTh M3YYCHHBIX OpPIaHUYECKHX
BEUIECTB [0 HX COCTaBy M CTPOCHUIO K ONpEAeNEHHOMY KiacCy/Tpymre COeIuHEHUN
(YrineBoaopoibl, KUCIOPO U a30TCOAEPKAILUE COSAMHEHUSI, BHICOKOMOJIEKYIISIPHBIE COSMHEHNU),
JaBaTb WM Ha3BaHUs 10 cucremarnueckoil HomeHkinarype (IUPAC), a Takxe mNIpUBOIUTH
TPUBUAIbHBIE Ha3BaHUS OTJAEIbHBIX OPraHUYECKUX BEIIECTB (PTUJICH, MPOMMIIEH, AalleTUJICH,
STHJICHIJIMKOJb, TIUIEpUH, (peHoI, GopMabAeTrul, aleTalbIeru, MypaBbuHast KHCIOTa, YKCyCHas
KHCIIOTa, OJICMHOBAas KUCJIOTAa, CTEApHHOBAs KUCJIOTA, III0K03a, PPyKTO3a, Kpaxmall, LeJUT03a,
TJIMIIVH);

c(OpPMUPOBAHHOCTh YMEHHS ONPENCNATh BUABl XUMHUYECKOW CBSI3U B OpPraHMYECKHX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUSI TPUMEHSTH TMOJOXKEHHUS TEOPUU CTPOCHHS] OPraHUYECKHX
BemiectB A. M. BytnepoBa s 0ObsSCHEHHS 3aBUCHMOCTH CBOWCTB BEHIECTB OT MX COCTaBa H
CTPOCHHSI; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOEHHUE, (U3NYECKHE W
XMMHUYECKHE CBOMCTBA TUMUYHBIX IMPEACTABUTECH pPa3lIWYHBIX KJIACCOB OPraHMYECKHX BEIIECTB
(MetaH, 3TaH, STWICH, MPOIMJIICH, alleTHIIeH, OyranueH-1,3, metrunOyraauen-1,3, 6eH301, METaHOI,
3TAaHOJI, ATUJICHIJIMKOJIb, TJMLIEPHH, (EHOJ, aleTaabAeru]l, MypaBbUHAs U YKCYCHas KHCJIOTHI,
TJII0K03a, Kpaxmall, 11eJUTI0JI03a, aMMHOYKCYCHasl KUCII0Ta), WIUTFOCTPUPOBATh T€HETUYECKYIO CBA3b
MEXIY HHUMH YPaBHEHMSMHM COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUM C HCIOJIB30BAHUEM
CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTEPH30BaATh UCTOUHUKHU YIIJIEBOJIOPOIHOTO CHIPbs (HEPTH,
MPUPOJHBIN Ta3, yrojib), crnocoObl UX NepepadOTKHM U TNMPAKTUYECKOE NPUMEHEHHE MPOAYKTOB
nepepadoTKH;

c(OpMHUPOBAHHOCTh YMEHUI IPOBOAUTH BHIYMCIECHUS IO XUMHUUYECKUM YPaBHEHUSIM (MacChl,
00bEMa, KOIMYECTBAa MCXOJHOTO BELIECTBA MJIM MPOAYKTA PeaKkIMK MO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WM MIPOJYKTOB PEAKIIIN);

c(OpPMHPOBAHHOCTh YMEHHMH BIIQJETh CUCTEMOH 3HaHUI 00 OCHOBHBIX METOJAaX HAyYHOI'O
MO3HAHUS, UCTIOIb3YEMbIX B XUMUU MTPU U3YyYEHUH BEIIECTB U XUMUUECKHX sIBJICHUH (HaOII01eHueE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEIUPOBAHKE), UCIOIb30BaTh CUCTEMHBIE XMMHUECKUE 3HAHUA IS
NPUHATHUST PElIeHUN B KOHKPETHBIX >KM3HEHHBIX CUTYallUsX, CBA3AHHBIX C BELIECTBAMU M HX
IIPUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOJATh MpPaBWIa TOJIb30BAHUSA XHUMHYECKOW TMOCYION |
n1a00opaTOpHBIM 00OpPYJOBAHUEM, a TaK)Ke MpaBUiia 0OpalleHHs C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKLHUSMU MO BBITOJHEHUIO JTA00PAaTOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBIMOIHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpallleHus] OPraHUYECKUX BEIIECTB MpPU HArpeBaHHUM, IMOJIyY€HUE JTUJICHAa U U3YyYEHHUE €ro
CBOMCTB, KQUECTBEHHBIE PEAKIIMN OPTaHMYECKUX BEIIECTB, JIeHATypalus OelKoB MU HarpeBaHUH,
IBETHBIC PEAKIIMN OCIIKOB) B COOTBETCTBUU C MPABUJIAMU TEXHUKH O€30MACHOCTH TPH OOpaIeHUH
C BeleCTBAMU U JaOOpPaTOPHBIM OOOPYAOBAaHHEM, MPEICTABIATh PE3YAbTAThl XHMHYECKOTO
SKCIIEpUMEHTa B (oOpMe 3alKicH ypaBHEHUN COOTBETCTBYIONIMX peakuuil u (QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUNM KPUTHYECKH aHAIU3UPOBATh XMMHUYECKYI0 HHGMOpMaIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBoi HH(popMaluu, UHTepHET U Apyrux);

c(hOpMUPOBAHHOCTh yYMEHUH COONIOAATh TMpaBUjia HSKOJOTHYECKH I1eJIECO00pa3HOTO
MOBEACHUSI B OBITY M TPYHAOBOW HEATEIBHOCTH B IEISAX COXPAHEHHS CBOETO 370POBbS U
OKpY>Kalolllel MPUPOIHON Cpelibl, OCO3HABATh OIMACHOCTh BO3JCUCTBUSA Ha >KUBBIC OPTraHU3MBbI



oTpeAeNEHHBIX OPraHNYEeCKUX BEIECTB, MOHUMas cMbich nokaszatens [1J1K, noscHaTs Ha mpuMepax
CHOC06BI YMCHBIICHUA U MTPECAOTBPALICHUA UX BPCAHOT'O BOBHCﬁCTBHH Ha OpraHu3M 4YCJIOBCKaA,

JUIsE OOYYaroIIMXCSl ¢ OTPaHMYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS: YMEHHE HPUMEHSATH
3HaHUA 06 OCHOBHBIX JOCTYITHBIX METOJAAaX IMO3HAHUS BCUICCTB U XUMHWYCCKUX HBJ’ICHHﬁ;

JUISL CTIETIBIX M CNTA0OBUISAIIMX OOydYaroOIUXCsl: YMEHUE MCIHOJIb30BaTh peilbe(HO-TOUEUHYIO
cucremy obo3Hauenuii JI. bpaitns st 3anvcu XuMudeckux Gopmyi.

11 KUIIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XuMus» OTpaXkaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN: O XHMHYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHUpA, POJIM XUMUU B TMO3HAHUU SIBJICHUM MPUPOAbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOAWMOW JJsi  peUIeHHUs
MPAKTUYECKUX 3a/lad M DSKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[I0POBBIO U
MIPUPOAHOM CpeJIE;

BJIQJICHUE CHCTEMOM XUMHUYECKHUX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIArarolue
NOHATHS (XMMUYECKHUI JJIEMEHT, aTOM, M30TOIl, S-, P-, O- 3JIEKTPOHHBIE OpPOMTANIM aTOMOB, WOH,
MOJIEKYJa, MOJIb, MOJISIPHBIN 00BEM, BaJIEHTHOCTD, 3JIEKTPOOTPUIIATEIbHOCTD, CTETIEHb OKUCIICHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOJAHAs), KpHUCTAJUIMYECKas
pemérka,  TUIBl ~ XMMHUYECKMX  pEaklUMil,  pacTBOpP,  AJEKTPOJUTHI,  HEDJIEKTPOJIUTHI,
IIEKTPOJUTUYECKAS JUCCOLMALIUS, OKUCINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON pEaKIIVH,
XMMHUYECKOE paBHOBECHE); TEOPHUM U 3aKOHBI (TEOpUS DIIEKTPOIUTHYECKON JIMCCOLMAIINU,
nepuoanueckuii 3akoH . Y. MenaeneeBa, 3akOH COXpaHEHHUsI MACChI BEIIECTB, 3aKOH COXPaHECHUS
U TPEBpAIlleHHs] SHEPTUM NMPU XUMHUYECKHUX pPEeaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHHU, MUPOBO33PEHYECKHE 3HAHUS, JIEKAIINE B OCHOBE IOHUMAaHHUs IPUYUHHOCTH U CUCTEMHOCTH
XMMHUYECKUX SIBJICHUHM, (AKTOJIOIMYECKHE CBEICHHUS O CBONCTBAaX, COCTaBe, MONYYECHUH U
0€30MacHOM HCIIOJIb30BAHUN BA)KHEWIINX HEOPraHMYECKUX BEIIECTB B OBITY U MPaKTHUECKOMN
JEeATEIbHOCTH YEJI0BEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATh XapaKTE€pHbIE MPHU3HAKU IMOHSATHM, YCTaHABIIMBAThH
UX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IOHATHA INPU OMNMCAHMHM HEOPraHUYECKHX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHPOBAHHOCTh YMEHHUI HCHOJIb30BATH XUMHUYECKYIO CHUMBOJHUKY Ul COCTaBIICHUS
(opMyJ1 BEIIECTB U ypaBHEHUI XMMHUYECKUX peakiuil, cucreMarndyeckyto HomeHkiarypy (IUPAC)
U TPUBHAJIbHbIE HA3BaHMS OT/AEIbHBIX HEOPraHWYECKUX BeIleCTB (YrapHbli ras, yrieKucibli ras,
aMMHaK, raiéHasi U3BecTh, HeraléHas U3BecTb, TUTheBas Coja, MUPUT U JApyTue);

c(OPMHPOBAHHOCTh YMEHUH OIpeNeNaTh BaJICHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX
AJIEMEHTOB B COEIUHEHUSX PA3JIMYHOIO COCTaBa, BHUJI XMMUYECKOW CBSI3U (KOBaJECHTHAsl, MOHHAs,
METaJIJINYECKasi, BOJOPOJHAsA) B COEAMHEHHAX, TUI KPHUCTAUIMYECKOM PEHMIETKHM KOHKPETHOIO
BellecTBa (aToMHas, MOJIEKYJsSpHasi, HOHHAs, MeTaJlIn4yecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI yCTaHaBIMBaTh MPUHAAJIC)KHOCTh HEOPraHMUECKHX BEIIECTB
[0 MX COCTaBy K ONpeAe’IEHHOMY KJacCy/TpyIme COeIUHEHUH (MpOoCThie BELIeCTBA — METAJUIbl U
HEMeTAaJlJIbl, OKCHU/IbI, OCHOBAHMUSI, KUCIIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHM pacKpbIBaTh CMbICH Tepuoauuyeckoro 3akoHa JI. M.
MenneneeBa U JIEMOHCTPUPOBATh  €r0  CUCTEMATU3UPYIOUIYIO,  OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINY;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh FIEKTPOHHOE CTPOECHUE aTOMOB XUMUYECKHUX
anemeHToB 1—4 mepuonoB [lepuoanueckoii cucrembl xumuueckux snemeHtoB 1. 1. Menpeneena,
UCIIOJNIB3Ysl TOHATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAINY», «IHEPTETHUYECKUE YPOBHU», OOBICHSITH
3aKOHOMEPHOCTU U3MEHEHUsI CBOMCTB XMMUYECKHUX JJIEMEHTOB U UX COCAVMHEHHUH IO IEPUOJIaM U
rpynnam [lepuoaunueckoil cuctembl xumMuueckux saeMeHToB J[. . Menzaeneesa;

c(OpMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOLIME XUMHUECKUE CBOMCTBA
HEOPraHWYECKNX BEIIECTB pPA3JINYHBIX KJIACCOB, IMOATBEPKIATh CYIECTBOBAHUE T'€HETHYECKOU



CBA3M MEXKJy HEOPraHWYECKHMMH BEIIECTBAMHM C IIOMOIIBID YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(ULIUPOBATh XUMHUYECKHE PEAKIHUU 10 PA3IUYHBIM
MpU3HAKaM (YHCIY M COCTaBy pEarupyrollux BEHIECTB, TEINIOBOMY 3PQEKTYy peaKiiu, U3MEHEHUIO
CTETeHEN OKUCIICHUS IEMEHTOB, 0OpPaTUMOCTH PEAKIMH, YUaCTHIO KaTajanu3aTopa);

c(OpMUPOBAHHOCTh YMEHHI COCTABJIATh YPABHEHUS PEaKIUN pa3TUYHBIX TUIIOB, TIOJTHBIC U
COKpalIEHHbIE YpaBHEHHUS peaklUUid HOHHOTO OOMEHa, Y4YUTHIBAas YCIIOBHUS, NMPU KOTOPBIX OSTH
peakuyuu UayT 10 KOHLA;

c(hOpMUPOBAHHOCTh YMEHUN IPOBOAUTDH PEAKIUH, TOATBEPKAAIOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPraHWYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, IPUCYTCTBYIOLIUE B
BOJIHBIX paCTBOpaX HEOPraHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii TOCPEACTBOM COCTABICHHSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIIHiA;

c(OpPMUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XMMHUYECKON peaklud OT
pa3nu4HBIX (AKTOPOB; XapaKTep CMEMIECHHS XHMHUYECKOTO paBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zacicTBus (nmpuniun Jle [llaTensbe);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEepU30BaTh XMMHUECKHUE MPOLIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJIY4€HUSI CEPHOW KHCIOTHI, aMMHakKa, a Takke cHopMHUpPOBAaHHOCTH
NpeJCTaBIeHU 00 OOIIMX HAayYHBIX MPHUHIUIAX M DKOJOTHYECKUX MpoOIeMax XHMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHMHM TMPOBOJUTH BBIYMCIEHUS C MCIOJIB30BAHUEM IOHATHUS
«MaccoBasi JI0JIsl BEUIECTBA B PacTBOPE», 00BbEMHBIX OTHOILIECHHUI T'a30B MPU XUMHUYECKUX PEAKIHUIX,
Macchl BEUIECTBA WJIM 00BbEMaA Ta30B IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIH 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B PEaKLMHU BEIIECTB, TEMJIOBOro 3(PQeKTa peakui Ha OCHOBE 3aKOHOB
COXPAaHEHHUS MacChl BELIECTB, IPEBPAILLEHUS U COXPAHEHUS IHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOaTh MpaBHIa MOJH30BAHUS XUMHYECKOH MOCYI0M U
nabopaTOpHBIM O00OpPYIOBaHUEM, a TAaK)Ke MpaBUiIa OOpaIleHUsl C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUHUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh U BBITIOJHATH XUMHUYECKUM DKCIEPUMEHT
(paznokeHue MepoKcuaa BOAOPOJA B MPUCYTCTBUHU KaTaJIW3aToOPa, ONPEAEIEHUE CPENBI PAaCTBOPOB
BEIIECTB C MOMOIIbI0 YHUBEPCAIBHOIO MHJIMKATOPA, BIMSHUE PAa3INYHBIX (AKTOPOB HAa CKOPOCTh
XUMHUYECKOHN peakiny, peakllui HOHHOTO OOMeHa, KaueCTBEHHBIE peaklluy Ha cynbdar-, KapOoHaT-
U XJOPHUJI-aHUOHBI, Ha KAaTHOH aMMOHHS, pEIICHHE >SKCIEPUMEHTAIbHBIX 33Jad [0 TeMaM
«Metamnel» U «HemeTannesl») B COOTBETCTBUU C MpaBWIaMH TEXHUKH O€30MacHOCTH MPH
oOpallleHud ¢ BelleCTBaMU U JIaOOpaTOpPHBIM O0OPYJOBaHUEM, NPEICTABIATH PE3YyIbTAaThl
XUMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3allCH YpaBHEHUU COOTBETCTBYIOIIMX PEAKIUd U
(GbopMyIMpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3UPOBATh XHMHUYECKYI0 HWH(OPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaCCOBOM KOMMYHUKaIMK, HTEpHET U IPYyrux);

c(OPMHPOBAHHOCTh YMEHUH COONIOJAaTh IMpaBHa 3KOJOTMYECKH I1eJecO00pa3HOro
MOBEACHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 3I0pPOBbS U
OKpY’Karollled NPUPOAHOU Cpelbl, OCO3HABATH OMACHOCTb BO3JCUCTBUS HAa KUBBIE OPraHU3MBI
oTnpeeNIEHHBIX BeIllecTB, MoHUMas cMmbicn mokaszatens [IJIK, mosicHATh Ha mpuMmepax crocoObl
YMEHBUIEHUS U TPEIOTBPAIICHUS UX BPEITHOTO BO3/ICUCTBUS HA OPraHU3M YEJIOBEKa;

JUIsE 00YyYaroIMXCsl ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pOBbS: YMEHHE HPUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUYECKHUX SBJICHHUIA,

JUISL CTIETIBIX M CTA0OBUIAIIMX OOydYalOIIUXCsl: YMEHUE MCHOIb30BaTh Peabe(hHO-TOUECUHYIO
cucremy obo3HaueHuit JI. bpaiins st 3anucu Xumuueckux Gopmy.
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Paznen 1. TeopeTudeckue OCHOBBI OPraHUYeCKON XUMHU

HaumeHnoBanue
pa3nesioB U TeM
NPOrpaMMbI

TEMATHYECKOE INTAHUPOBAHHME

KoJaunyecTBO 4acos

Kontpo
JIbHBbIE
padoThI

Bcer

10 KJIACC
DJ1eKTPOHHbBIE
Ipakrn (uudposbIe)
yeckue | 00pa3oBaTe/ibHbIE
paGoTnl | pecypchl
/|
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[Ipenmer
OpPraHUu4eCcKOn
xumuu. Teopus
CTPOCHUSA
OpTaHUYECCKUX
coenuHeHU A. M.
Bytneposa

PO1II 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MO 10 xmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

Hroro no pazgeny

Paznen 2. YrieBonopoanl

2.1

2.2

2.3

IIpenenbHbIE
YIIIEBOIOPOJIBI —
AJIKaHBI

Henpenensusie
YTIIEBOJIOPOJIBL:
AJIKEHBI, AJTKANEHEI,
AIKUHBI

ApomMaTtudeckue
YTIIEBOIOPOIBI

POIII 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MDOII 10 ximace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video lesson,video
&subject_program

ids=31937268,3590
9478

POIII 10 KJIACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program
ids=31937268,3590
9478

POII 10 KITACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,.video lesson,video
&subject_program

1ds=31937268,3590
9478

24

IIpuponHsbie

POIII 10 KJTACC

JeATeJbHOCTD YYUTEJs €
Y4€TOM MPOrpaMMbl
BOCIIMTAHMSA

-yCTaHOBJICHUE JJOBEPUTEIBHBIX
OTHOLUEHUH MEXIY
MeIarornyeckuM pabOTHUKOM U
oOyJaronummcs,
CIIOCOOCTBYIOIIUX MTO3UTHBHOMY
BOCIIPHATHIO 00YUYaIOMIMMUCS
TpeOOBaHUIt U MPOCKO
MeAarornieckoro paboOTHUKA,
IMMPUBJICUCHUIO UX BHUMAHUA K
o0cyxaeMol Ha ypoKe
uH(OpMALNH, AKTUBH3AIHN
MI03HABATEIILHOM ACATEIBHOCTH;

- OOYKICHUE 00YYaIOIIUXCS
coOJroIaTh Ha YPOKe
0o0IIepUHATHIE HOPMBI
MOBEJICHNUS, TIPaBHiIa OOIICHUS CO
CTapiuMu (HC,Z[HFOFI/I‘ICCKI/IMI/I
paboTHUKaMK) U CBEPCTHUKAMH
(0Oy4aromMMUCST), TPUHITAIIEI
y4eOHOW AMCIUTIIMHBI 1
CaMOOpTraHU3aLIH;

- IpUBJICYCHNE BHUMAHHS
00yJaroImuxcst K IEeHHOCTHOMY
ACIIEKTY M3yYaeMbIX Ha ypOKax
SIBJICHHI, OpPraHU3aLust UX paboThI
C IIOJIy4aeMOU Ha ypoKe
COILIMAJILHO 3HAYUMOI
uH(popManuen — MHUIUHUPOBAHNE
ee 00CYKIEHUsI, BBICKAa3bIBAHUS
00y4aloNUMHUCS CBOEI0 MHEHUS
10 €€ MTOBOAY, BEIpaOOTKH CBOETO
K HEHl OTHOLLICHHUS;

- UCITIOJIb30BAHNEC BOCIIMTATCIIbHBIX
BO3MOYKHOCTEN COAEepKaHUs
yueOHOro mpeamera uepes
JIEMOHCTPAIHIO 00yJarOIIIAMCS
IIPUMEPOB OTBETCTBEHHOTIO,
IPaXJaHCKOTO MTOBEJCHUS,
MPOSIBIICHHSI YETIOBEKOIIOOHS U
JI00poCcepIeYHOCTH, Yepe3 oa00p
COOTBETCTBYIOIINX TEKCTOB JUIS
YTEHUsI, 3a1a4 I PELIeHus,
NPOOJIEMHBIX CUTYAIUH JUIs
00CYXXJICHHUS B KJIacce;

- IPUMEHEHHUE Ha YPOKe
MHTEPaKTUBHBIX (OPM paboOTHI C
00y4aOIUMHCS:
MHTEIUICKTYaJIbHBIX TP,
CTUMYJIUPYFOLIHX



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://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://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://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://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://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://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://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://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://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://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://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

WUCTOYHHUKH
YTIEBOIOPOJIOB ¥ UX
nepepadoTKa

Hroro no pazneny

11

https://resh.edu.ru/s
ubject/29/10/
MDIII 10 ximace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

1ds=31937268,3590
9478

Paznen 3. Kuciaopoaconep:xaniue opranHudeckue coeJuHeHust

3.1 | Couptsl. Denon 3 POIII 10 KJTACC
AJTbIeTHIBL. https://resh.edu.ru/s
3, KapGonosbre 7 ubject/29/10/
' KHUCHOTEI. ClI0KHBIE MDBII 10 knace
>upbI https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
3.3 | YrueBons! 2 &subiject program
ids=31937268,3590
9478
Hroro no pazneny 12

Paznen 4. A3oTcoaep:kaiue opraHudeckue coeTuHeHus

4.1

AMUHEL
AMUHOKHCIIOTEL.
benkn

HWroro no pazneny

Pasnes 5. BeicokomoutekyJ

6
sIpHBbIE COCAMHEHUS

POII 10 KIIACC
https://resh.edu.ru/s
ubject/29/10/
MBI 10 xnacc
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937268,3590
9478

IInacTMaccel.

POIII 10 KJIIACC
https://resh.edu.ru/s
ubject/29/10/
MDII 10 kimace
https://uchebnik.mo

MO3HABATENbHYIO0 MOTHBALIUIO
o0yyaromuxcs; IUCKYCCHH,
KOTOpBIE JAFOT 00YJarOINMCs
BO3MOHOCTb IPUOOPECTH OIIBIT
BEJCHUS] KOHCTPYKTUBHOT'O
Janora; rpyInoBoi paboTsl MiIu
paboThI B mapax, KOTOPBIE y4aT
KOMaHJHOH paboTe u
B3aUMOJICHCTBUIO C APYTHMU
JEThMU;

- BKIIIOYEHHUE B YPOK UTPOBBIX
pouenyp, KOTOpbIe TOMOTaloT
HOoJAEPKaTh MOTUBALIHIO
oOydaronmxcs K MoITy4eHHI0
3HAHUM, HaJTAXKUBAHUIO
TIO3UTHBHBIX MCKINYHOCTHBIX
OTHOIIICHUH B KJIacce, IOMOTaf0T
YCTaHOBJICHUIO
J0O0pOosKenaTeTbHON aTMoc(eph
BO BpeMsI ypOKa;

- opra"m3anys medcTa
MOTHBHUPOBAHHBIX U
3pYIUPOBAHHBIX 00YUYAIOIINXCS
HaJl X HEYCIIEBAIOIINMU
OJTHOKJIACCHUKAMH, JIAIOIIECTO UM
COILIMAJILHO 3HAYUMBIN OIBIT
COTPYAHUYECTBA U B3aUMHOM
TIOMOIIH;

- MTHUUUPOBAHUC U MTOAACPIKKA
HCCIIEI0BATENbCKOM
JESITETBbHOCTH 00Y4aloLINXCs B
paMKax peau3anuy IMU
WHIMBUYaJIbHBIX U TPYTIIOBBIX
HCCIIEIOBATEIBbCKUX ITPOEKTOB, YTO
JacT 00YYaroIMMCsl BO3MOKHOCTh
nproOpecTH HABBIKH
CaMOCTOSITETILHOTO PELICHHUS
TEOPETUYECKOUN MPOOIEMBI,
TeHEPUPOBAHUS U OOPMIICHHS
COOCTBEHHBIX HJIEH,
YBaKUTEIHHOTO OTHOILEHHUS K
9yKUM HJIesIM, 0(pOpMIIEHHBIM B
paboTtax JApyrux vccieoBaTeNe,
HaBBIK TyOJMYHOTO BBICTYIUICHUS
nepeJ ayaguTopuei,

51 Kayayxu. Bosoxna 2 s.rulcatalogue?alias | gprywenrnposars
eS.—leSSOH temp_late OTCTAaWBaHUSA CBOEH TOUKHU 3pCHUs.
.video_lesson,video
&subject_program
ids=31937268,3590
9478
Hroro mo pasneny 2
OBIIEE KOJIMYECTBO
YACOBIIO 34 3

[NPOIT'PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

11 KVIACC
H KoanvectBo yacos DIeKTPOHHbIE JefiTeILHOCTD YYUTEJISI C y4eTOM
AUMCHOBaHHE Kourpo Ilpakrn (undpossie) nporpaMMbl BOCIIMTaHMsI
n/n ﬁaiiei(;fMp:ﬂTeM Bee JbHBIE | Yeckue | 00pa3oBaTejibHbIE
porp ro pa6oTbl  padoThl | PeCypChI
Pa3nen 1. TeopeTrnyeckue 0CHOBbI XMMUH -YCTaHOBJICHHE JI0BEPUTEIHHBIX
POIII 11 xnace OTHOLICHUH MEXIY
CTpoeHHe ATOMOB. https://resh_edu_ru/s HgHaFOFI/I‘IeCKI/IM pa6OTHI/IKOM u
[epuoanueckuii ubject/29/11/ 0 yqa%OHIHMHCH’
. MDIII 11 Kace CIIOCO CTBYIOHéI/IX MO3UTHBHOMY
TTeproueckas https://uchebnlk.mo BOCHPHATHIO 00Y1arOIHMHCA
L1 rerm 3 s.ru/catalogue?alias ~ TPeOOBaHHii 1 IPOCKO
UMIECKIX eS.:|esson temp]ate neJaroru4eCcKoro pa6OTHI/IKa,
TEMEHTOR I[ 0 'V|de0. |esson’v|de0 HgI/IBHCHCHI/IIE) UX BHUMAHU K
Metizeneesa &subject_program_  OCY’X1aeMOH Ha ypOKe
ids=31937268,3590 HMH(OPMALKK, AKTHBHU3ALUN
9478 MI03HABATEIHLHOH JIESITEIbHOCTH;
POII 11 kiace - OOYXIeHIE 00YHAIOIUXCS
https://resh.edu.ru/s = CCOMOAATE Ha ypoke
ubject/29/11/ OOIIETIPUHSATEIC HOPMBI TIOBEICHHS,
MO 11 kirace npaBuiIa OOIIEHNS CO CTAPIIMMHU
CTpoeHue BENeCTBA. https://uchebnik.mo (meparoryeckuMu paboTHIKaMH)
1.2 Muoroobpasue 12 1 s.ru/catalogue?alias = ¥ CBEPCTHHKaMH (00yuaromuMuCS),
BEIECTB es=lesson_template MIPUHIMIIBI Y4SOHOHN TUCIUILTAHBI
video_lesson,video =¥ €aMOOPTraHH3aLIIHL,
&SUbiect program - IPUBJICUCHNEC BHUMAHUA
ids=31037268.3590 00y4aromuxcst K IeHHOCTHOMY
9478 ACIIEKTY M3y4aeMBIX Ha ypOK%x
SIBJICHUH, OpraHu3anus ux padboThl
PBH_F 11 xnace c HOHy‘-IElCN?OIZ Ha ypOKe COII)H/IaJIBHO
htt_ps.//resh.edu.ru/s sHAMMMO# HH(OpMAIHEH —
ubject/29/11/ WHHIMHPOBAHUE ee 00CYKICHUS,
1}:43]]./[/1 1hKIkI)aCCk BbICKAa3bIBaHUA O6y‘-IaIOIlII/IMI/ICH
Xumueckue 13 1 strtlrj)lséatitlzogug';allrig: CBOCTO MHCHIA TIO € HOUBOHY’
peakuuu e:s.zlesson tem.plate BBIpAOOTKH CBOETO K HEl
- ; OTHOUICHUS;
'Vlde(.) Iesson’VIdeO - HCITOJIb30BAHUEC BOCITMTATCIIBHBIX
&SEbIECt program_. - sposmocreii COZCPIKaHUS
1d5=31937268.3590 yueOHOro mpeaMeTa yepes
u 28 9478 JIEMOHCTPAITHIO 00yJarOIIMCS
TOTO MO Pa3lery

Paznen 2. Heopranuyeckasi XuMusi

2.1 | Meraiusl

POIII 11 xmacc
https://resh.edu.ru/s
ubject/29/11/
MDIII 11 xmace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject program

1ds=31937268,3590
9478

2.2 | Hemerasusl

POIII 11 kmacc

IIPUMEPOB OTBETCTBEHHOTIO,
TPaXTaHCKOTO TIOBEJICHHUS,
TIPOSIBIICHUS YETIOBEKOITIOOMS 1
JI0OpOCEePICTHOCTH, Yepe3 0100p
COOTBETCTBYIOIIUX TEKCTOB JJISI
YTEeHHUS, 33724 IS PEIICHHUS,
MPOOJIEMHBIX CUTYaIMN JIJIsT
00CyXJICHUS B KIIACCE;

- MPUMCHEHUE Ha YPOKE
WHTEPaKTUBHBIX (POpM pabOTHI C
00yJarOIITIMUCS:
WHTEIICKTYadbHBIX UTP,
CTHMYJHPYIONINX TO3HABATEIBHYIO
MOTHBAIIAIO 00yJaIOIINXCS;
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https://resh.edu.ru/s
ubject/29/11/
MOSIII 11 knace
https://uchebnik.mo
s.ru/catalogue?alias
es=lesson_template
,video_lesson,video
&subject_program

ids=31937268,3590
9478

JIMCKYCCHI, KOTOPBIE Jaf0T
00yJaronmMcst BO3MOYKHOCTD
prOOPECTH OTBIT BEACHUS
KOHCTPYKTHUBHOT'O THAJIOTa;
TPYNIOBO# pabOTHI WiTH
paboTHI B Tapax, KOTOPBIE ydar
KOMaHJIHOH paboTe u
B3aUMO/ICHCTBUIO C APYTHMHA
JIETbMU;

- BKIIIOYEHHUE B YPOK UTPOBBIX

POIII 11 xacce HPOLIEAYD, KOTOPBIE TIOMOTAIOT
https://resh.edu.ru/s = TOAAEPKATH MOTHBALIHIO
ubject/29/11/ 00y4aroIMXCs K MONYIEHUIO
MDIII 11 xace 3HAHUI, HATAKUBAHHIO

Ceasb https://uchebnik.mo = MO3HTHUBHBIX MEKINIHOCTHBIX
9 3 | HCOPraHM9CCKux 1 1 s.ru/catalogue?alias =~ OTHOILICHHII B KIIacce, IIOMOTaT
OpTaHIiCCKHX es=lesson template = YCTAHOBIICHHIO J0OPOKENATEIbHOI
pettects video_lesson,video = aTMOCGhepE! BO BpeMs ypoKa;
&SUbiECt program - OpraHusanusd HIG(I)CTBa
ids=31937268,3590 MOTHBHPOBAHHBIX M
9478 5PYIMPOBAHHBIX 00YYAOIMXCS
Vitoro 1o paszery 3 HaJl MX HEyCIEBAOIMMU
OJIHOKJIACCHUKAMH, JAIOILETO UM
Pazpes 3. Xumus u KusHb COIIMAJIbHO 3HAYMMBIN OIIBIT
POLI 11 xnace COTPYIHUYECTBA U B3AMMHOU
https://resh.edu.ru/s TIOMOTITH;
ubject/29/11/ - HHMLMUPOBAHHUE U TIOIEPKKA
MBI 11 xnace HCCJIeI0BATEIbCKOM
https://uchebnik.mo  pegrenprOCTH 00y4JaromuXxcs B
3.1 | XuMmus v )KU3Hb 2 s.ru/catalogue?alias  pamkax peanusamun nmu
es=lesson_template  yyyyuByyanbHbIX 1 rPyMIOBBIX
vVideQ lesson.video  yecnenoraTenbekix HPOEKTOB, YTO
&subject program_  pacr 00y4aroLIUMCS BO3MOXKHOCTh
ids=31937268,3590  mipuoGpecti Hassi
9478 CaMOCTOSITEILHOTO PELICHHS
Hroro 1o paszueny 2 TEOPETHYECKOI TTPOOIIEMBI,
reHepUpOBaHus U 0POPMIIECHHUS
COOCTBEHHBIX HJIEH,
YBAKHTEIHHOIO OTHOIIEHUS K
9y)KHAM HIEIM, OQOPMICHHBIM B
paboTax APyrux MCCIIEN0BATENEH,
HABBIK ITYOJIMYHOIO BHICTYILIEHUS
Hepes ayJAuTOPHEH,
apryMEHTHPOBAHUS 1
OTCTaBaHUS CBOEH TOYKH 3PEHHSL.

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

ITOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KosunuecTBO 4acon
Ne i/t m Kontpo IIpaktu JJ€KTpOHHBbIE HH(POBBIE
Tema Ypoka Bcero JbHBIE yecKHue 06pa3OBaTe.]1]>Hl>le pecypceol
padoTel | paboTHI
Ypoxk "[IpeameT oprannyeckoim
1 N xuMud. Teopust XUMHUYECKOTO
. IIpenmer opraHu4eckoi XUMuH, "
N CTPOEHHS OPTaHNYECKUX BEUIECTB
e€ BOBHMKHOBEHUE, Pa3BUTHUE H 1 (POIIN)
suatenme https://resh.edu.ru/subject/lesson/614
9/start/170388/
Ypoxk "Teopust ctpoeHwst
OpraHmYecKuX coemuHeHuin A. M.
2. Teopwus cTpoeHUsT OPraHUYECKUX Byrneposa. I'omosorust u usoMepusi.
coenuHeHuit A. M. bytnepoga, eé 1 Buet uzomepun” (MIILII)
OCHOBHBIC MOJIOKCHHUS https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849349?menuRe
ferrer=catalogue
Buneo "Knaccudukanus
3. IpencraBnenue o oprannyeckux coeguHenuin" (MOLL)
KJIacCH(UKAIUU OPraHMIECKUX 1 1 https://uchebnik.mos.ru/material_vie
BEILICCTB. w/atomic_objects/11849373?menuRe
ferrer=catalogue
VYpoxk "llpenenbHbie yrieBos! -
4. AnkaHbI: COCTaB U CTPOECHHUE, 1 ankans!" (POLL)
TOMOJIOTHUYECKUHN PSIIT https://resh.edu.ru/subject/lesson/615
1/start/149993/
VYpok "AnkaHbl: cTpoeHUE,
HOMEHKJIATypa, U30MEpHUs,
5. MeraH u 3TaH — TpoCTenIIIe 1 ¢uznueckue coiictea" (MOL)
NPE/ICTABUTENH aJIKAHOB https://uchebnik.mos.ru/material vie
w/atomic_objects/9761017?menuRef
errer=catalogue
VYpok "HenpenenbHble yTICBOIHI -
6. AJKEHBI: COCTaB U CTPOEHHE, 1 ankensr" (POII)
CBOWCTBa https://resh.edu.ru/subject/lesson/541
2/start/212563/
Ypok "ANKeHBI: XUMHUIECKUE
7. DTujieH v nponuieH — cBoiicTBa” (M'QHI) . .
HPOCTEHIIIHE Mpe/CTABATENH ATKEHOB 1 https://qchebnlk.mos.ru/materlal vie
w/atomic_objects/9766622?menuRef
errer=catalogue
Buneo "BzanMopeiicTBue 3THiIeHa C
OopomHoii Bosoi" (MDIII)
ieTiigﬁ:ZEZ;_}iygameH'l Sk 1 https://gchebnik.mos.ru/material vie
" w/atomic_objects/7712784?menuRef
errer=catalogue
VYpok "Ankamuenst" (MOIII)
9. Kayuyk u pesima 1 https://qchebpik.mos.ru/material vie
' w/atomic_objects/9819470?menuRef
errer=catalogue
10. ANKWHBIL: COCTaB M OCOOCHHOCTH 1 1 Ypoxk "ANKHHBL: CITOCOOBI



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849349?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849373?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9761017?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9766622?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7712784?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819470?menuReferrer=catalogue

CTPOCHHUS, TOMOJIOTHYECKUH PSII.
AneTuieH — npocTenIni
MIPEICTaBUTEIb AJTKUHOB

nony4enus u npumenenue” (MOLI)

https://uchebnik.mos.ru/material_vie
w/atomic_objects/9819506?menuRef
errer=catalogue

11. ApeHbI: G€H30I ¥ TOIYOII.
ToKCUYHOCTH ApEHOB

12.'eneTnyeckas CBA3b
YIIJIEBOIOPOJIOB, IPUHAICKAIIHX K
pa3IMYHBIM KiaccaM

13.KonTtponsHas paboTa
"Yrnesonopoast"

VYpok "Apensl (apoMaTuieckue
yraesosr" (POL)
https://resh.edu.ru/subject/lesson/477
S/start/150494/

VYpok "l'eHeTrdeckas CBI3b MEXIY
KJlaccamu yriesoaopoaos" (MOLI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849611?menuRe
ferrer=catalogue

Ypok "O0o01IeHe 1
cucTeMaTu3alus 3HaHui mo reme "
Yriesogopoasr"" (MOIL)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7665393?menuRef
errer=catalogue

14.TlpupoHbIe UCTOYHUKH
YIJIEBOJOPOAOB: IPUPOHBINA ra3 u
NOITyTHBIE He()TSHBIE ra3bl, HeYTh U
NPOAYKTHI €€ epepaboTKu

Ypoxk "[IpupoHbie UICTOYHUKH U
nepepaboTKa yriieBog0poaoB"
(POLI)
https://resh.edu.ru/subject/lesson/614
8/start/170461/

VYpoxk "l[IpupoaHble HCTOYHUKH
YIJIEBOJOPOAOB: IIPUPOIHBIN ra3,
He(Th, yronp" (MOLI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8481541?menuRef
errer=catalogue

15.1lpenenbHbIE OMTHOATOMHBIC
CITUPTHI: METAHOJ M ATAHOJL.
Bonopoanas cBs3b

16.MHOTr0OaTOMHEIE CITUPTHI:
STHJICHTJIMKOJIb U TJIULEPUH

Ypok "OnHoaToMHBIE TIpeAeTbHbIE
criupter" (POL)
https://resh.edu.ru/subject/lesson/476
9/start/150550/

Ypok "MHOroaToMHbIe CTUPTHI"
(MDIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7488843?menuRef
errer=catalogue

17.®enon: cTpoeHNE MOJIEKYJIbI,
(uznveckre U XUMHUUECKHUE
CBOMCTBA, IPUMECHEHUE

18. Anpaeruast: hopManbaeTH |
areTajabaerua. AIEToH

19.0gHOOCHOBHBIE TIpEAEIbHBIC
KapOOHOBBIE KHUCIIOTBI: MypaBbUHAS U
yKCyCHast

Ypok "DeHoIbl 1 apoMaTHYECKUE
criupter" (POL)
https://resh.edu.ru/subject/lesson/572
7/start/150577/

Ypok "Anpaeruasl U KETOHBI"
(PDIII)
https://resh.edu.ru/subject/lesson/477
6/start/150604/

Ypok "OHOOCHOBHEIE NPENEIbHBIE
Kap60HOBI>IC KHUCJIOTHI. q)I/I3I/I‘-IeCKI/Ie
u xumudeckue cporictra” (MOIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849452?menuRe
ferrer=catalogue

20.I1paktuueckas padora Ne 1.
«CBoiicTBa pacTBOpa YKCyCHOU

Ypok "YKCycHas KHCIIOTa Kak
MPEJCTaBUTENb MPECIbHBIX



https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/4775/start/150494/
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https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/6148/start/170461/
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7488843?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue

KHUCJIIOTBD

kapOoHoBBIX kuciot" (MOII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7526880?menuRef
errer=catalogue

21.CnoxxHble 23QHUPBI KaK
MPOMU3BOJHbBIC KAPOOHOBBIX KUCIIOT.
T'maponms CoXHBIX 3GUPOB

22.Mpbli1a KaK COJIM BBICILIUX
KapOOHOBBIX KHCIIOT, KX MOFOIIEE
JICUCTBHE

23.2Kupsl: THAPON3, TPUMEHEHHE,
OuostoruuecKkas pojib KHPOB

24.YT1IIeBoapl: COCTaB,
knaccudukarys. Baxueitmme
NpeJICTaBUTENH: TII0K03a, (PPYKTO3a,
caxaposa

25.Kpaxman 1 1eJuIo103a Kak
HPUPO/IHBIE TIOJTUMEPHI

26.00600111aonui ypok

27.AMUHBI: METWJIAMWH U aHWINH

28. AMMHOKHCTIOTHI KaK aM(OTepHbIE
OpraHUYECcKUe COCTUHEHHS, UX
Ononorndeckoe 3HaueHue. [lenuast

VYpok "KapOoHOBBIE KHCIOTHI:
YKCYCHasi, OJIEMHOBAas, CTEapUHOBAsL,
amuHOYKCcycHas" (MOILI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8481602?menuRef

errer=catalogue

VYpok "Bricmme kapOOHOBEIE
KuCIOTeL. Mpma" (MOIII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7526876?menuRef

errer=catalogue

VYpok "Croxubie 3pupHI U KUPHL"
(MDILI)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7526883?menuRef
errer=catalogue

Ypoxk "XKupsil. Moromiue cpeactsa'
(PDIII)
https://resh.edu.ru/subject/lesson/595
2/start/150631/

Ypok "Yrnesonusl. ['moko3a.
Omnuroca- xapuasl. Caxaposa"
(PBII)
https://resh.edu.ru/subject/lesson/615
0/start/150687/

VYpok "l[lonucaxapupl, kpaxmal,
nemtonosa” (POIL)
https://resh.edu.ru/subject/lesson/541
3/start/150714/

VYpoxk "Belunciienus no XUMU4eCKUM
YpaBHEHUSAM KOJIMYECTBA, 00bEMA,
MAaccChI BEIIECTBA IO KOJIMYECTRY,
00BEMyY, Macce peareHTOB HIIH
npoaykToB peakuun” (MOIL)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/8863808?menuRef

errer=catalogue

Ypok "AMUHBI, aHWIHH: CTPOCHUE,
CBOICTBA, NOJIy4eHUE, TPUMEHEHHUE"
(MDII)
https://uchebnik.mos.ru/material_vie
w/atomic_objects/7575892?menuRef
errer=catalogue

VYpox "AmuHOKUCTOTEL. bemku"
(POIII)
https://resh.edu.ru/subject/lesson/474
3/start/150742/

29.benku Kak IpUpOIHBIE
BBICOKOMOJICKYJISIPHBIC COSANHEHUS

Ypoxk "benku" (MOIII)
https://uchebnik.mos.ru/material vie

30.ITpaktuueckas padora No2
"CoiicTBa 0eKOB"

w/atomic_objects/10325359?menuRe
ferrer=catalogue



https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
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https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
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/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8863808?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
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https://resh.edu.ru/subject/lesson/4743/start/150742/
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https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue

31.HykenHOBBIE KUCIOTHI 1 VYpok «HyKJIeHHOBBIC KHCIOTHI»
(MDBII)
https://uchebnik.mos.ru/material_vie

32.Mrorosas KoHTpONLHAS paboTa 1 w/atomic_objects/10904543?menuRe
ferrer=catalogue
VYpox "OCHOBHBIE TIOHSTHS XUMUH
BBICOKOMOJIEKYJIIPHBIX COeTMHEHM"

33.0OcHOBHBIE NOHATUS XUMUH 1 (MD1II)

BBICOKOMOJIEKYJISIPHBIX COCMHEHHUH https://uchebnik.mos.ru/material_vie
w/atomic_objects/11849570?menuRe
ferrer=catalogue

34.0cHOBHBIE METOBI CHHTE3A Ypox "Harypanbibiii Kay,t,lyK'

BBICOKOMOJICKYISIPHBIX COCHMHCHUH. 1 CuueTiieckue KayayKH (PSLI)

TT1acTMACCHL, KayuyKH, BOTOKHA https://resh.edu.ru/subject/lesson/615

’ ’ 2/start/150850/

OBUIEE KOJIMYECTBO YACOB 34
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https://uchebnik.mos.ru/material_view/atomic_objects/10904543?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10904543?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10904543?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849570?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/

Ne n/m
Tema ypoka

IHOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

KoauuecTBO yacoB
Kontpo

Bcero JbHBIE
padoTsI

IIpakTn
yecKue
padoTsI

DyeKTPpOHHBIE MU (POBHIE
o0pa3oBaTeJIbHbIEe pecypchl

1. Homenknarypa u
KJaccu(uKaIys OpraHuuecKux
BEIIECTB

2. I'eHernveckas CBA3b MEXIY
KJIaCCaMH OPTraHUYECKUX
BEILIECTB

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

MOBIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

3. BxonHas KOHTpoJbHAs
pabota

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

4. CoBpeMeHHEBIE
MPEICTABICHUS O CTPOCHUU
aToma

5. CocTaBlieHUE ANEKTPOHHBIX
(hopMyJ1 CTPOCHHS aTOMa

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

6. [lepnoanueckwmii 3aK0H U
[epuoanueckas cucrema
JI.1.Menneneepa

7. XuMHuueckas CBI3b

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

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

8. Buabl XUMHUUECKOU CBI3U

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

MOSII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_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

9. Ctpykrypa BeriecTBa

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

10. N'a3000pa3Hoe COCTOSTHUE
BEIIECTBA

11. Ilony4enune, cobupanue,
pacro3HaBaHUE ra30B

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

12. JKuakoe cocrosnue
BEIIECTBA

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

13. CriocoObI BEIpaKeHHS
KOHLICHTPAIIMX PacTBOPOB

14. Pemenue 3amay

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

MDOIII 11 xiace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

15. Konrponbaas padota Ne 1

«CTpoeHne BemecTBay

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

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

16. TBepnoe cocrosiHue
BeIIECTBA

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program ids=31937268,35909478

17. MaccoBas gonsa
KOMIIOHEHTA B CMECH

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

MOSIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

18. Pemrenue 3amau

POII 11 xmacce
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/
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/

19. Knaccuduxamms
XUMHUYECKUX PeaKIuit

MOSIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=Ie
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

20. CKOpOCTh XUMHUYECKHUX
peakuui

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

21. dakTopskl, BIUSIONIAE HA
CKOPOCTb XUMHYECKHX
peaxkuui

22. O6paTIMOCTh XUMHUECKUX
peaxkuui

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

MDII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDII 11 xmace
https://uchebnik.mos.ru/catalogue?aliases=Ie
sson_template,video lesson,video&subject
program_ids=31937268,35909478

23. CMeleHne XuMIYECKOT 0
paBHOBECHS

24. Ilpaktruueckas pabora Ne 1
«DNMEKTPOIUTHIECKAS
IUCCOLIAALINSIY

25. 'mpponus coneit

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MOBII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

26. 'maponn3 opraHudecKux
COCIMHEHUH

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

MOSIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

27. OKUCIUTENBHO —
BOCCTaHOBUTEILHBIC PEAKIIUN

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le



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
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

sson_template,video lesson,video&subject
program ids=31937268,35909478

28. PaccraHoBKa
ko3 purmentos B OBP

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

MDIII 11 ximace
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

29. DIEeKTPOIIN3 pacTBOPOB U
paciiaBoB

30. O0001mIEeHNE

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

MOBIII 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

31. toroBast KOHTpOJIbHAs
pabota

32. MeTaiuibl ¥ UX COEIUHEHMUS

33. HemeTaiuiel 1 ux
COEVHEHUS

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MDOIII 11 xiace
https://uchebnik.mos.ru/catalogue?aliases=Ie
sson_template,video lesson,video&subject
program_ids=31937268,35909478

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

MBI 11 xnacc
https://uchebnik.mos.ru/catalogue?aliases=le
sson_template,video lesson,video&subject
program_ids=31937268,35909478

OBILIEE KOJIMYECTBO
YACOB I10 TTPOTPAMME

33
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
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