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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XUMHHM Ha YPOBHE CPEIHEr0 oO0Iero oopasoBaHus pazpaboTaHa Ha OCHOBE
OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHMIl K pe3yibTaTaM OCBOCHHS 00pa3oBaTENbHONM MPOTrpaMMbl  CPEIHEro  OOIIero
o0pa3oBaHus, MpeICTaBICHHBIX B DenepaabHOM TOCYAapCTBEHHOM 00pa3oBaTENIbHOM CTaHAApTe
COO, c yuérom Konmenmuu mpenojaBaHusi y4eOHOTO MpeaMera «XUMHUsS» B 00pa30BaTeIbHBIX
opranmzaiusax Poccuiickoil @enepanuy, peaqu3yomux OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPAMMBIL,
Y OCHOBHBIX MOJIO)KeHUIN «CTpaTeruu pa3BuTHs BocnuTanus B Poccuiickoilt denepanun Ha NEPUO
1o 2025 roga» (Pacnopsixkenue [IpaBurensctea PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1OAX0/10B K pa3paboTKe MpOorpaMMBbl IO XUMUH, K ONPEIEICHUIO O0IIel cTpaTeruu
00yuyeHHsI, BOCHUTAHUS U pa3BUTHs 00yUarOIIMUXCsl CPEACTBAMHU yUeOHOTO npeamera « XUMHSD» IS
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWIM KoHIENTyaibHble mojoxenus PI'OC COO o
B3aMMOOOYCIIOBJIIGHHOCTH 1I€JIeH, COJepKaHus, pPe3yJIbTaTOB O0yueHHS W TPeOOBaHUH K YpOBHIO
MOJITOTOBKHU BBIMTYCKHHUKOB.

Xumuueckoe  oOpa3oBaHHE, IOJy4yaeMoOe  BBIIYCKHUKaMH  00Imeo0pa3oBaTeNbHON
OpraHu3aliy, SBJSETCS HEOTHEMIIEMOM 4acThio UX 00pa3zoBaHHOCTU. OHO CITY>KUT 3aBEPIIAIOIINM
ATAINOM peau3alli Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, IPUCYIITIX
LEJIOCTHOW CHCTEME XUMHYECKOro 00pa3oBaHMA. DTH LEHHOCTH KacaroTcsl MO3HAHMS 3aKOHOB
npupozbl, GOPMHUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKA, a TAKXKE HKOJOTHUECKU
000CHOBAaHHOTO OTHOUICHHSI K CBOEMY 3/I0pPOBbIO U MPHUPOAHOM cpene. Peanmusyercs xumuueckoe
oOpa3oBaHHe OOYyYarOIIMXCS HA ypOBHE CPEAHEro 0OIero oOpa3oBaHHs CPEICTBAMU Y4eOHOTO
npeaMera « XuMus», CoAepKaHue U MOCTPOEHHE KOTOPOro OMPE/ENIeHbl B IPOrpaMMe M0 XUMHH €
yu€ToM cnenr(UKU HAYKH XUMHHM, €€ 3HAUYCHHs B MO3HAHMM MPHUPOJBI U B MATEPHAIBHON >KU3HU
oOmiecTBa, a Takke C YY4ETOM OOMIMX Iiesied U MPUHIMUIIOB, XapaKTepU3YIOUIMX COBPEMEHHOE
COCTOSIHUE CUCTEMBI CpeIHero obiero oopazoBanus B Poccuiickoii @eneparui.

XUMHUSL KaK 3JIEMEHT CHUCTEMBbI €CTECTBEHHBIX HayK UIpaeT 0coOyl0 poJib B COBPEMEHHOM
UBWIN3AIMHN, B CO3JaHMM HOBOM 0a3pl MaTepHalbHON KyJIbTypbl. OHa BHOCHT CBOW BKJal B
(dbopMUpOBaHUE PALlMOHAILHOTO HAYYHOTO MBIIUIEHUS, B CO3JJaHUE LIEIOCTHOrO MPEACTaBICHUs 00
OKpY’KaIOIIeM MHUpEe KaK O €IMHCTBE MPUPOIBI M YeJOBEKa, KOTopoe (HopMUpyeTCs B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOTO COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3H MEKIY
CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JIaCTAMU PUMEHEHUSI.

TecHo B3auMOJIEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMU, XUMUS CTaja HEOThEeMJIEMON
Y4aCThI0 MUPOBOW KYJIBTYpPbI, HEOOXOJMMBIM YCIOBHUEM YCIICIIHOTO TPY/Ia U KHU3HH KaKJI0T0 WiIeHa
oOmiectBa. CoBpeMeHHass XMMHUSI KaK HayKa cO3uJaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHI
HalpaBJIeHa Ha PelIeHUE TI00aTbHBIX MPOOJIEM YCTOHUMBOTO pa3BUTHS YEIOBEUYECTBA — CHIPHEBO,
YHEPTeTUYECKOM, TUIIIEBOH, IKOJIOTHUECKOU 0€30MTaCHOCTH U OXPaHbI 3JI0POBBSI.

B coorBercTBMM ¢ OOMmIMMH HEMAMH M NPUHIMIIAMH CpEAHEro olmiero oOpa3oBaHUs
coaepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI ypOBEHb H3YyYCHHs) OPUEHTHPOBAHO
NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYpHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIEIIHOIO BKJIOYEHHUS B JKU3Hb COLUYMA,
NPOIOJDKEHUsI 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocraBnsiomiuMu rpeaMera «XUMHsD SBIS0TCA 6a30Bble Kypchl — « Opranndeckas XUMUsD)
u «OO0u1ast 1 HeOpraHW4YecKass XUMUs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHHsI KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUHM M0 HEOPTaHWYECKON XMMHUU (C BKIIOYCHUEM 3HAHHUH U3
oOrmiell XUMUM) U OpraHuyecKod XuMuu. POPMHUPOBAHUE TAHHON CUCTEMBbl 3HAHUW NPU H3YyYCHUU
npeaMera o0ecreurnBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCErO MHOr00Opasusi BEIECTB HAa OCHOBE
OOIIMX MOHATUH, 3aKOHOB M TEOPHIA XUMUHU.

CtpykTtypa conepxkanusi KypcoB — «Opranuueckas xuMus» U «OO0Ias 1 HeopraHuyeckas
XUMHUS» CPOpPMHUpPOBaHA B MpPOTrpaMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOJX0/a K HM3YUYECHHUIO
y4eOHOro MaTrepuasia ¥ OO0yCJIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUWA Ha
ONpPENENEHHBIX TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIIECTBA
paccMaTpuBaIOTCS Ha YPOBHE KJIACCHYECKOH TEOpHUU CTPOCHHUS OPraHMYECKUX COCAMHEHUH, a
TAaKK€ HAa YpPOBHE CTEPEOXMMMUYECKHUX U DJIEKTPOHHBIX IMPEJCTABIECHUNH O CTPOCHHUU BEIIECTB.



Cenenuss 00 M3y4yaeMbIX B Kypce BEIIECTBaX JAIOTCS B Pa3BUTHH — OT YTIJIEBOJIOPOAOB JIO
CIIOXHBIX OHOJOTMYECKH AaKTUBHBIX COeAMHEHUH. B Kypce opraHuyeckoil XMMHUU MOJIY4aroT
pa3Butue chopMHpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEepBOHAYATIbHBIC
MPEJICTABICHUS. O XMMHUYECKON CBsI3U, KJIACCH(MKALMOHHBIX NMPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjioMm 3peHHs] B mpeamere «XuMHs» 0a30BOTO YpOBHS paccMaTpUBaETCA
M3YYCHHBII Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsl TEOPETHUSCKUW Marepual u
(bakToJIOTUYECKUE CBEJCHUS O BEIIECTBaX M XMMHMUYECKOH peakiuu. Tak, B 4aCTHOCTU, B Kypce
«OOmas ¥ HeopraHuveckas XUMHS» OOydYarolUMCS MPEIOCTABISICTCS BO3MOXKHOCTh OCO3HATH
3Ha4YeHHE MEePUOANYECKOr0o 3aKOHa € O0IIETEeOPETUUECKIX U METOI0JIOTUYECKUX MO3UIHUH, TITy0xKe
MOHSTHh UCTOPUYECKOE M3MEHEHUe (DYHKIUK 3TOTO 3aKOHA — OT 00001maromeil 10 00BACHSIOMEN U
MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O Ba)KHEWIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAKKE€ O XMMHUYECKHX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSAX MPOTEKAHHUS
jononHsiercs B Kypcax 10 wum 11  kjmaccoB  3IeMEHTaMU  COJAEPKAHMS, HMEIOLIUMHU
KyJbTYpPOJIOTHUECKM M MPUKIAJHON XapakTep. OTH 3HAHUA CIIOCOOCTBYIOT TOHHUMAaHUIO
B3aUMOCBSI3M XHMMHUM C JPYTMMH HayKamH, pacKpbIBalOT €€ pojib B [O3HABaTEIbHOU U
MIPAKTUYECKON JESITEeIbHOCTH YENOBEeKa, CIOCOOCTBYIOT BOCIMTAHUIO YBaXKEHHsSI K MpoOIeccy
TBOpUYECTBA B OOJIACTH TEOPUH M MPAKTUYECKUX MPUIOKEHUN XUMUHU, MOMOTAIOT BBHIMYCKHHUKY
OpUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX IMpoOJeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIHBATh HHPOPMAIMIO M MPUMEHATh €€ ISl MONMOJHEHUS 3HAHWM, pelleHUs
MHTEJUIEKTYAJIbHBIX M JKCIEPUMEHTAJIBHBIX HMCCIEI0BATEIbCKUX 3aJad. B menom coaepkaHue
y4ueOHOro mpeamera «XuUMHsS») JaHHOTO YPOBHS M3YYCHHS OPHUEHTHPOBAHO Ha (POPMHUPOBAHUE Y
00y4Jaromuxcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsi MOHMMAaHUS (GUIOCOPCKUX HAEH, TaKUX Kak:
MaTepuaIbHOE €JIMHCTBO HEOPTraHWYECKOrO0 U OPraHW4ecKOoro Mupa, 0O0yCIOBICHHOCTh CBOWCTB
BEILECTB UX COCTAaBOM MU CTPOEHHEM, IIO3HABAEMOCTh IPUPOAHBIX SIBICHUMI ITyTEM 3KCIEPUMEHTA U
pelIeHUsT TMPOTUBOPEUUH MEXIy HOBBIMU (DaKTaMH M TEOPETUYECKUMH IPEANOCHUIKAMH,
OCO3HaHUE POJM XUMHH B PEHICHUU IKOJOTHYECKUX MPoOJIeM, a Takke MpoljeM cOepeKeHus
HSHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTUI U MaTEpUAJIOB.

B mutane penienus 3a7ad BOCIIUTAHUS, Pa3BUTHS U COLMAIM3ALMY O0YUYaIOUIUXCS PUHATHIC
IporpaMMoil MO XMMHHM TOJAXOJbl K OINPEACNICHUIO COJEP)KaHUS U TMOCTPOEHUs MpeaMeTa
IpelycMaTpuBaloT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4YEOHBIX JAEHWCTBUN, HMeIUX 0a30Boe
3HAUEHUE JJIs Pa3JIMYHBIX BHJIOB JIEATEILHOCTH: PEUICHHs Mpo0ieM, TOUCKa, aHaIn3a U 00paboTKu
uHboOpMallMy, HEOOXOJUMBIX IJii HPUOOPETEHUsS OIbITa MPAKTHUYECKOH M HCCIe0BaTeNIbCKON
JIeATEeTbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU XUMUHU.

B mpakTtuke npenoaaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOTO 001iero oOpa3oBaHUs, Tak U
Ha YpOBHE CpeIHEro oomero oopasoBaHus, MPHU ONMPEACICHUHN COJEPKATEIBHON XapaKTePUCTHKU
Lnejael M3y4deHus IpeaMeTa HalpaBJICHUEM IEPBOCTEIICEHHONM 3HAYMMOCTH  TPAaJULMOHHO
npu3Haércss  (GOPMUPOBAHHME OCHOB XMMHYECKOH HayKd Kak OOJIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA U KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM
KynbTypbl. C METOIMYECKOM TOUKM 3pEHMS TAaKOM IMOAXOJA K OIPEACIEHUIO Lejed H3ydeHUs
IIpEeMETA SIBJISIETCS BIIOJIHE OIPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUs TJAaBHBIMU LENSMU HM3Yy4YEeHHs IpeaMera «XUMHs» Ha
6a3oBom ypoBHe (10 —11 kJ1.) ABISIFOTCS:

* (QopMuUpOBaHHWE CHUCTEMBbl XHMHUYECKUX 3HAHUU KaK BaKHEHIIEH COCTaBISIOICH
€CTECTBCHHO-HAyYHOM KapTHHBI MHpa, B OCHOBE KOTOPOM JIekKAT KIIFOUEBBIE IOHATHS,
(dyHIaMEHTaIbHBIE 3aKOHBI U TEOPUU XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TIOHUMAaHUE
CYILIHOCTHU JOCTYIHBIX 0000I1IEHNI MUPOBO33PEHUECKOI0 XapaKTepa, 03HaKOMJIEHHE C UCTOPHEH UX
Pa3BUTHS U CTAHOBJICHHUS;

* (QopmMupoBaHUE U Pa3BUTHE NPEICTABICHUN O HAy4YHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKHX PEaKIuil, HEOOXOAMMBIX IJs TPHOOPETEHUS YMEHHN OPHEHTHUPOBATHCSA B MHUPE
BEILECTB U XMMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U ITOBCEIHEBHOU
JKU3HH;



® pa3BUTHE YMEHMH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U
OOBSICHECHHMEM XHUMHUYECKOTO JKCIEPUMEHTA, COOJIOJCHUEM IpaBUi OE30IacHOTO OOpaIleHUs C
BEIIIECTBAMH.

Hapsiny ¢ atum, comepaTenbHas XapaKTepUCTHKa LIeJel W 3a/ay U3ydyeHHUs MpeaMeTa B
porpaMMe Mo XUMHUHM YyTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHM IPUOPUTETAMU B
cucTeMe cpemHero oomero oopasoBanusi. CerojHs B NPENOJaBaHUM XUMUU B OOJBIICH CTENeHU
oTaéTCs NPEANOYTEeHUE MPAKTHYECKOW KOMIIOHEHTE COJIepKaHUs 00ydeHHsl, OpUEHTHUPOBAHHON Ha
MOJIFOTOBKY BBIITYCKHHKA 00111€00pa30BaTesIbHOM OpraHu3aliy, BiaIeiomero He HabopoM 3HaHMIA,
a (DyHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSMH AKTUBHOIO IIOJy4EHUS
3HAaHUU U MPUMEHEHUS X B PEabHOM KU3HU JJIs PEeLIeHUs] MPAKTUYECKUX 3a/1a4.

B cBi3u ¢ 3TMM Tpu M3y4YCHHH IpenMeTa «XHUMHUS» JIOMUHHPYIOLEe 3HAYCHUE
pUOOPETAIOT TaKUe 1IeNIU U 33a4H, KakK:

ajanTanys o0y4arolmxcsl K YCIOBUSAM AMHAMUYHO Pa3BUBAIOLIETOCS MHpa, (OPMHUPOBAHUE
UHTEIJICKTYaJlbHO ~ PAa3BUTOW JIMYHOCTH, TOTOBOM K camMo00pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY NPUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >XHU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEUIECTBAMH U UX NPUMEHEHHEM;

¢dopmupoBaHHe Yy OOYYaIOLIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
MMEIOUINX YHUBEPCAJIbHOE 3HAYEHHE JJISl Pa3jIMuYHbIX BHUJIOB JEATEIBHOCTH: PELIECHUS MPOoOieM,
NOWCKa, aHaiau3a u 00paboTku uHpOpMAIMK, HEOOXOOUMBIX [UIi NPUOOPETEHUs OIbITa
JESTEIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B IMO3HAHUM XUMHUH, a TaKXkKe JUIs OLEHKHU C
MO3HLINHI KOJOTMYECKON Oe30MacHOCTH XapaKTepa BIMSIHUSA BELIECTB U XUMUYECKUX MPOLIECCOB HA
OpraHH3M 4YeJIOBeKa U MPUPOAHYIO CpPeny;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcs: CHOCOOHOCTH CaMOCTOSITEIBHO TMpHOOpETaTh HOBBIC 3HAHMS 10 XUMHH B
COOTBETCTBUH C >KU3HEHHBIMH NOTPEOHOCTSIMH, HCIIOJIB30BaTh COBPEMEHHBIE HH(OPMALMOHHBIC
TEXHOJIOTHH I TIOWCKAa U aHaju3a y4eOHOM M Hay4dHO-NOIMYJSApHOW MH(POPMAIUU XUMHUYECKOIO
COJICPKAHUS;

(¢hopMupoBaHHE U pa3BUTHE Yy 00y4YaIOIIUXCSI aCCOUATUBHOTO UM JIOTUYECKOTO MBILUICHUS,
HaOJII01aTEIbHOCTH, COOPAHHOCTH, AaKKYPAaTHOCTH, KOTOpble 0COOEHHO HEOOXOIUMBI, B YaCTHOCTH,
IIPU [JIAHUPOBAHUH U MTPOBEJICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHMUE y 00ydaronmxcsi yOekIEHHOCTH B T'yMaHHCTUYECKON HANpaBICHHOCTH XHMMUHU,
e€ BaXHOMW pONM B pEIIeHWU TIN00aIbHBIX MPOOJIEM PalUMOHAIBLHOTO IMPUPOAOIONIB30BAHNUSA,
MOTIOJTHEHUSL YHEPreTHUECKUX PECypCOB M COXPAHEHHS NPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE0OXOAMMOCTH OEpEeKHOTO OTHOIIEHHUS K MPHUPOJEC U CBOEMY 3/I0POBBIO, a TAKXKE MPUOOPETECHUS
OMbITa WCIOJb30BAHUS MOJYYCHHBIX 3HAHUM [UIS MPHUHATUS TPAMOTHBIX PEIICHUH B CHUTyalUsX,
CBS3aHHBIX C XMMHYECKUMU SIBJICHUSIMHU.

B yueb6HOM muiane cpeaHero oOuiero oOpa3oBaHusl MpeaMeT «XUMHS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB IpeaMeTHON o0nacTu «EcTecTBEeHHO-HAay4HbIE PEIMEThHD.

CBSI3b C PABOYEH TPOTPAMMOM BOCIIUTAHUSA HIKOJIbI

Peanuzanusi BOCIUTATENBHOTO MOTEHIMANA YPOKOB XUMHU (YPOUHOH JesTeIbHOCTH,
ayJAMTOPHBIX 3aHATHH B paMKaX MaKCUMAaJIbHO JIOIYCTUMOM y4eOHOM Harpy3KH) MpeycMaTpHUBacT:

- MaKCHMaJbHOE UCIIOJIb30BaHUE BOCIIUTATEIBHBIX BOZMOXKHOCTEH COMEpkKAHUS YPOKOB IS
dopMupoBaHus y O0OydYarOIIUXCS POCCHHCKUX TPAJUIHMOHHBIX JTyXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH, POCCHICKOr0 MCTOPUYECKOTO CO3HAHHS HA OCHOBE MCTOPUYECKOIO
IPOCBEIICHNS; MOJ00p COOTBETCTBYIOUIETO COAEP)KaHMSA YPOKOB, 3aJaHUM, BCIOMOIaTEIbHBIX
MaTepHaoB, IPOOIEMHBIX CUTyallui A7l 00CYKACHHIA;

- BKJIIIOUYCHHE B COJIEP)KAHUE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YJIbTATOB BOCIMTAHHUSA, HX
y4YeT B ONpeCTICHUN BOCIIUTATEIbHBIX 33/1ad YPOKOB, 3aHATUH;

- BBIOOp METO/IOB, METOIMK, TEXHOIOTHH, OKAa3bIBAIOIINX BOCIIUTATEIFHOE BO3JCHCTBHE HA
JUYHOCTh B COOTBETCTBHUHM C BOCIMTATENbHBIM HACATIOM, LEJIbI0 M 3aJa4aMd BOCIUTAHMA,
[IeJICBBIMH  OPUEHTUPAMH PEe3yJbTaTOB BOCIHTAHMS; PEATM3ALUI0 NPUOPHTETa BOCIHTAHUS B
y4eOHOI NesSTeNbHOCTH;



- IpUBIICYCHHE BHUMAaHUS OOYYAIOIMIMXCS K IIEHHOCTHOMY acIeKTy M3y4aeMbIX Ha YpOoKax
MIPEMETOB, SIBIICHUNM U COOBITHIA, MHUIIMMPOBAHUE OOCYKIICHUN, BHICKAa3bIBAHUI CBOETO MHEHWSI,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIICHUS K U3Y4aeMbIM COOBITUSIM, SIBJICHUSIM, JTHIIAM;

- TIpUMEHEHHWE WHTEPAKTUBHBIX (OpM ydeOHON pabOThl — HHTEIUICKTyaJIbHBIX,
CTUMYJHUPYIONINX [MO3HABATEIbHYI0O MOTHUBAIMIO, WIPOBBIX METOJUK, JTUCKYCCHH, TAIOLIUX
BO3MOXXHOCTh IPUOOPECTH ONBIT BEJCHUSI KOHCTPYKTUBHOTO JIMAJIOra; IPyIIoBOi paboThl, KOTOpas
VYUT CTPOUTH OTHOIIEHUS M JIEHCTBOBATh B KOMAaHJE, CIIOCOOCTBYET PAa3BUTHIO KPUTHUUIECKOTO
MBIIUICHHUS;

- moOyXaeHue oOydYarolmxcsi CcoOMoAaTh HOPMBI IOBEIEHUs, MNpaBuia OOIICHUS CO
CBEPCTHUKAaMH U TNEJAaroru4ecKUMH pabOTHUKAMH, COOTBETCTBYIOLIME YKJIAAy  IIKOJIBI,
YCTaHOBJICHHE U MOIJIEPXKKY T0OpoKenaTeabHoil atmochepsl;

- OpraHu3al{i0 HACTAaBHMUYECTBA MOTHMBUPOBAHHBIX M 3PYIUPOBAHHBIX OOYyYarOIIMXCS HaJl
HEYCNEBAIIIMMU  OJHOKIACCHHKAMH, B TOM 4YHCI€ C OCOOBIMH  00pa3oBaTeIbHBIMU
MOTPEOHOCTSIMH, JAIOUIET0 OO0YYaroUIMMCsl COLMAIBbHO 3HAYUMBIN OMNBIT COTPYJIHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHUIUUPOBAHUE U TOJJAEPKKY HCCIEIOBATEIbCKON JEATEIBHOCTH O00ydYaromuxcs,
IUTAHUPOBAHWE U BBINOJIHCHWE WHAWBUIYAIbHBIX M TPYIIOBBIX MPOEKTOB BOCIHTATEIHHON
HAIPaBJIEHHOCTH.

PesynbpTarthl enuHCTBA Y4eOHON M BOCHHUTATEIBHOW ACSITENLHOCTH OTPAXKEHBI B pasfelie
paboueil mporpamMmbl «JIMYHOCTHBIE pe3yJbTaThl HM3y4YeHHUS y4eOHOro ImpeaMera «XHUMHUS» Ha
YPOBHE cpeHero o0miero 00pa3oBaHUs».

MECTO YYEBHOI'O IIPE/IMETA «XUMMUS» B YYHEBHOM IIVIAHE

Ha ypoBHe cpennero oOrero odpazoBaHusi «XUMUsD» SBISCTCS 00S3aTEIbHBIM Y4COHBIM
IpeMETOM, KOTOPbIl BXOJUT B COCTaB MpeAMETHON 00s1acTi «EcTeCTBEHHOHAYUHBIE IPEIMETH».

Cpoxk ocBoenwus paboueit mporpammsl: 10-11 xmaccer, 2 roga

KonngecTBo yacoB B yueOHOM Iu1aHe Ha uzyueHue npeamera (33-34 yyeOHble HeleNN)

Knacc KomnyecTtBo yacoB B Hegenro | KoauuecTBo 4acoB B I'oJy
10 xmacc 1 34
11 xnmacc 1 34
Bcero 68




COJAEP)KAHUE OBYYEHUA

10 KJIACC

OPTAHMYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOl XUMUH

[IpeameT opraHM4ecKOl XMMHM: €€ BO3ZHMKHOBEHHE, Pa3BUTHE M 3HAYEHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHus: opranndeckux coenqunenuii A. M. bytneposa, eé
OCHOBHBbIE ToJI0KeHUsl. CTpyKTypHBIE (OpMYJIbI OpraHMYecKUX BellecTB. ['oMmonorus, uzomepusi.
XUMHYECKas CBA3b B OPraHUUECKUX COCIMHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBA3H.

[IpencraBnenue o kiaccUPpUKAUU OpraHUYECKUX BellecTB. HomMeHkmatypa opraHM4ecKux
COEIMHEHMH (cucTeMaTHYecKas) U TPUBUAJIbHBIE HA3BAHMS Ba)KHEHMIIMX IPEACTABUTEIIEN KIaccoB
OpraHWYECKHUX BEIECTB.

OKCIepUMEHTAJIBHBIE METOJIbl M3Y4YE€HMs BEUIECTB U MX NPEBpAILICHUN: O3HAKOMIICHHUE C
o0Opa3uaMu OpraHMYECKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJEKYJI
OpPraHUYeCKUX BEIIECTB, HAOMIOACHNE U OMMCAHUE IEMOHCTPAIIMOHHBIX OIBITOB 10 MIPEBPAIICHUIO
OpraHWYECKHUX BEIIECTB MPU HArpeBaHWHM (IUIaBJieHHEe, OOyTIIMBaHUE U TOPCHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUH psAA. MeTaH W 3TaH — MpocTeilme
NPEJCTaBUTENIN AJIKAaHOB: (PM3NYECKHE M XMMHUYECKHE CBOMCTBA (PEaKIMU 3aMELICHHUs U TOPEHHUS),
HaxXOK/JICHUE B IIPUPOJIE, IOJyUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHHME, TOMOJIOTUYECKUH psfl. DTUIEH U NPONWIEH — MPOCTEHIINe
NPEJICTABUTENIN QJIKEHOB: (U3WYECKUe M XHUMHUYECKHME CBOWCTBA (peakuuu TUAPUPOBAHUSA,
raJIOr€HUPOBAHUS, THIpaTallui, OKUCIIEHUS U TIOJMMEPU3ALINN), TIOIYUYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytamuen-1,3 u metwiOytaauen-1,3: cTpoeHue, BaKHEUIINE XUMHUYCCKUE
cBO¥icTBa (peakuus noaumepusanun). [lomyueHrne CHHTETHYECKOTO KaydyKa U pE3UHBbI.

AJKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psAf. ALETWieH —
NPOCTEUIINK NPEJCTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (hU3MYECKHe U XMMUYECKHE CBOMCTBa
(peakuuu THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATAIIH, TOPEHHS ), TOJyUYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHHe, (PU3MUECKHE M XHMHYECKHE CBOWCTBa (peakuuu
TraJIOTEHUPOBAHUS U HUTPOBaHUS), IOJy4YeHHE W TpuMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u Xumuueckue ceOUCMBA (peaKyuu 2al02eHUpPO8aHUs U HUMPOBAHUs), NOJYUeHue U
npumenenue.  TOKCUMYHOCTH  apeHOB. ['eHeTHueckas CBA3b  MEXAY  YIVIEBOJAOPOJaMH,
IIPUHAUIEKAIMMHU K Pa3JIM4HbIM KJ1acCaM.

[TpuponHble UCTOYHUKHU YIiIeBOAOPOAOB. IIpuponueiii ra3 W momyTHble He(TAHBIE Ia3bl.
Hedtb 1 e€ npoucxoxaenne. CrocoObl nepepadoTK HePTU: TeperoHKa, KpeKUHT (TePMUUYECKHH,
KaTtajauTuyeckuit), nuponus. [Ipoaykrsl nepepaboTku HEPTH, UX PUMEHEHHE B MPOMBIIIEHHOCTH
U B ObITy. KaMeHHBII yrosib u mpoayKThl €ro nepepadoTKH.

OKCIEPUMEHTAIbHBIE METOAbl U3YYEHUS BEUIECTB M MX IPEBPALLCHUN: O3HAKOMIICHHE C
o0pa3laMu Iu1acTMace, KaydykoB M pe3uHbl, Koyuiekimu «Heptb» u «Yromb», MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJIOTEHONPOU3BOAHBIX, IPOBEIECHUE HPAKTUYECKOW pPaboThI:
II0JIyYEHHUE 3TUJIEHA U N3YUEHUE €r0 CBOMCTB.

Pacuérhrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00BbEMa, KOIUYECTBA
MCXOJHOI'0 BELIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOIMUYECTBY OIHOIO
U3 UCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKLIUN).

Kucnopoacoaepxkamue opranudeckue coeIMHEeHUs1

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOCHHE, (U3UYECKUE U
XUMHYECKHE CBOWCTBAa (peaklUy C aKTUBHBIMH METaJUIaMM, TaJOreHOBOJAOPOJaMH, TOpEHue),
puMeHeHne. BonopoaHbie cBsI3u MEXy MOJIEKYJIaMU CIIUPTOB. [leficTBHE METaHOIA U 3TaHOJIA Ha
OpraHu3M 4YeJIOBEKA.

MHOroaTOMHBIE CHHPTBHL. DTHIEHIJMKOAb M IJIMLEPUH: CTpPOCHHE, (HU3NUYECKUE U
XUMHYECKHE CBOICTBa (B3aMMOJEICTBHE CO LIEJIOYHBIMU METajUlaMH, KaueCTBEHHAas PEaKius Ha




MHOr0OaToMHble cnupthl). JlelicTBue Ha opraHu3M uenoBeka. [IpumeHeHMe mMMLEpUHA U
STUJICHIJIUKOJIS.

@DeHO: CTPOCHUE MOJIEKYJIIbI, GU3NISCKUE U XUMUYECKUE CBOMCTBA. TOKCHYHOCTH (peHoma.
[Ipumenenue denomna.

Anpnerunpl M kemoHwvl. DopManbAerHll, aueTalbJerua: CTpoeHHe, (U3NYEeCKue |
XUMHYECKHE CBOMCTBa (peakUMM OKUCICHHS M BOCCTAHOBJICHHUS, KayeCTBEHHbBIE PEAKIUH),
[I0JIyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE IpenebHble KapOOHOBbIE KHUCIOTHl. MypaBbHHAsE U YKCyCHasi KHCIJIOTHI:
cTpoeHHe, GU3NYECKUE U XUMUYECKUE CBOMCTBA (CBOIMCTBA, 0OmMIME sl KJacca KUCIIOT, PEaKius
sTepuuKalnMm), TMOAydeHHe U npuMmeHeHue. CreapuHoBas M OJEMHOBAs KUCJIOTHI Kak
NPEJCTaBUTENIN BBICHINX KapOOHOBBIX KUCJIOT. Mbla Kak COJM BBICIIUX KapOOHOBBIX KHCIOT, MX
MOIOIIIEE NECUCTBHUE.

CrnoxHble 3QUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPONM3 CIOXHBIX 3(HUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenue xupoB. brosorudyeckas poib JKUpPOB.

VYraeBoasl: cocTaB, Kiaccu(ukanus yriieBoloB (MOHO-, M- U Mojaucaxapuibsl). ['moko3a —
IpOCTEHIINKA MOHOCaxapua: OCOOCHHOCTH CTPOCHHUS MOJIEKYNbl, (U3UYECKHE U XUMHUYECKUE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaoM meau(Il), okucienne aMMuadHbIM pacTBOPOM OKCHJIA
cepeobpa(l), BoccraHoBiIeHHE, OpOKEHHE TIIOKO3bI), HAXOXJIEHHWE B TMPHUPOJE, NPUMEHEHUE,
ouonoruueckas posib. Dotocunres. pykro3a Kak ©30Mep TIIIOKO3bI.

Kpaxman u nesmnronosa kKak mpupojHbele noguMepbl. CTpoeHHe Kpaxmana U LEJUIFOJIO3bI.
dusnuecKkue U XMMUYECKHEe CBOMCTBA Kpaxmaia (TMIpoJn3, KaUeCTBEHHAs PEaKIMs C HOAOM).

OKCIIEpUMEHTAIbHBIE METOJBl M3yYEHHsI BEIIECTB M HX IPEBpPALICHUN: NPOBEJICHHUE,
HaOJI0/IeHUE U ONMCAHKUE IEMOHCTPALMOHHBIX OIBITOB: TOPEHHUE CIIMPTOB, KAUECTBEHHbBIC PEAKLIUU
O/IHOATOMHBIX CIUPTOB (OKUCIeHHE HITaHoja okcugom wmeau(ll)), MHOroaTOMHBIX CHUPTOB
(B3aumopeiictBue rmnepuHa ¢ ruapokcuaom menu(ll)), ampaerunoB (OKHCIEHHE aMMHUAYHBIM
pactBopoM okcuaa cepedpa(l) m rugpokcumaom meau(ll), B3aumomeicTBue Kpaxmaiga ¢ HOJIOM),
NPOBE/ICHUE NMPAKTHYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOW KUCIIOTHI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOI0 BEUIECTBA WM MPOAYKTa PEaKIMH MO U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OIHOIO
U3 UCXOJHBIX BEIECTB WM IIPOJYKTOB PEAKLIUN).

A30TcoaepKalye OpraHn4ecKue COeqMHEHUS.

AMUHOKHUCIIOTHI KaK aM(OTepHble OpraHuueckue coenuHeHus. Ou3nyeckue U XuMHUYECKUe
CBOICTBa aMHUHOKHMCIOT (Ha TpuUMepe TIJuIuHA). buojornyeckoe 3HAYeHHE AMHHOKHCIIOT.
[TenTupasl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJIIpHBIE coenuHeHHus. llepBuuHas, BTOpUYHAsA U
TpPEeTUYHasi CTPyKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OENKOB: THUAPOJIU3, JCHATypalus,
KayeCTBEHHbIE PEAKIIMH Ha OEIKHU.

DKcIepUMEHTAIbHBIE METObl M3YYEHHUS BEUIECTB M MX IpEeBpallleHHil: HaOmroneHue M
OIMCaHNE IEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OEJIKOB MPU HArpeBaHUU, LIBETHbIE PEaKIUU
OeJKOB.

BbicokoMouieKkyIsIpHBIE COeIMHEHUS

OcHOBHbIE TIOHATUS XMMHMHM BBICOKOMOJIEKYJISIDHBIX COEAMHEHUN: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNH, CPEAHISA MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/bI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUH — OJIMMEPU3ALINS U IOJUKOHACHC AL

OKCIEPUMEHTAIbHBIE METOABl U3YUYEHUS BEUIECTB M MX IPEBPALLCHUN: O3HAKOMIICHHE C
00pa3iaMu NPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexnpeIMEeTHBIX CBA3E€H IpU M3yuyeHUW opraHudeckod xumuu B 10 kiacce
OCYIIECTBJISIETCS 4epe3 HCIIOJIb30BAHME KaK OOUIMX €eCTECTBEHHO-HAYYHBIX IOHATHUH, TaKk u
MOHSTHUH, ABJSIOUIMXCS CUCTEMHBIMU AJIS1 OTJIENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.



OO0111e ecTecTBEHHO-HAYYHbIE TOHATHUS: SBJICHNE, HAYUYHBIN (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHaM3, CHHTE3, Kiaccu(uKanus, MEePHOAMYHOCTh, HAOIIOJCHUE, HW3MEPEHHUE, HSKCIEPUMEHT,
MO/JICJIMPOBAHHE.

dwusnKka: Matepus, YJHEPTUs, Macca, aTOM, IEKTPOH, MOJICKYJIa, JHEPTETHUECKUI YPOBEHB,
BEIIIECTBO, TeNO, 00bEM, arperaTHOe COCTOSIHUE BEILECTBa, (PM3NUYECKUE BEIUYMHBI U CIUHUIIBI UX
U3MEpPEHHUSL.

buonorus: kinerka, opranusMm, Ouocdepa, oOMEH BewleCTB B OpraHu3me, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (OCIIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TIOJIE3HbIE HCKOIIAEMbIE, TOIUIUBO, PECYPCHI.

TexHOJOorHs: NHIIEBbIE MPOIYKTHI, OCHOBBI PAIlHOHAILHOTO ITHTAHHsI, MOIOIINE CPEACTBa,
JICKapCTBEHHbIE U KOCMETHUYECKHE IMpernaparhbl, MaTepuajIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHX
BOJIOKOH.

11 KIIACC

OBLIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue 0OCHOBbI XMMHH

XuMHuecKuil anmeMeHT. AToM. Sapo aTomMa, M30TOMBI. JJEKTpOHHas 000J0YKa.
DHEpPreTU4YeCKue YpPOBHH, MOAYPOBHU. ATOMHBIE OpOWTamu, s-, p-, d- smeMeHTbl. OcOOCHHOCTH
pacmpesieNieHusl AJIEKTPOHOB IO OpOWTaIsiM B aTOMax JJIEMEHTOB TMEPBBIX YETBHIPEX IMEPHOIOB.
OneKTpoHHask KOHGUTypalusi aTOMOB.

Ilepuomnueckunt 3axkoH u Ilepuoguueckas cucrema xumuuyeckux osnementos [l H.
MenpeneeBa. CBsA3b IEpUOAMYECKOrO 3aKOHa U lleproanyeckoil cucTeMbl XUMUYECKUX JJIEMEHTOB
J. . MenneneeBa ¢ COBpEMEHHOW TEOpPHEW CTPOEHMS ATOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOXHBIX BEIIECTB M0 rpynnam u
nepuojiaM. 3Ha4eHHe NePUOJUIECKOTO 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHMHYECKas CBs3b. Buabl XUMHYECKOW CBs3M (KOBaJEHTHAas
HETOJISIpHAsl W TOJIApHAsi, WOHHAs, MeTauInueckas). MexaHu3Mbl 0Opa3oBaHHs KOBaJCHTHOMN
XUMUYECKOW CBs3U (OOMEHHBI W JIOHOPHO-aKIENTOPHBINM). BomopomHas cBsi3b. BalleHTHOCTS.
DneKTpooTpuliaTenbHOCTh. CTenenb okuciieHus. IOHbI: KaTUOHBI U AHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIDHOTO CTPOEHHMs. 3aKOH IIOCTOSTHCTBA COCTaBa
BELECTBA. THUIBI KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKHU.

[Tonsitue o aucnepcHbIx cucrteMax. VIcTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas A0
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHnueckux coequHeHuil. HoMeHKIaTypa HEOpraHU4eCKiX BEIIECTB.
I'eneTnueckas CBSI3b HEOPraHWUYECKHUX BEIIECTB, MPUHAICKAIIUX K PA3TUYHBIM KJIACCAM.

Xumnueckas peakuus. Knaccudukanuss XMMHYECKMX pPEaKUMHA B HEOPraHUYECKOH U
OPraHWYEeCKOM XUMHHU. 3aKOH COXPAHEHHUS MAacChl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALLEHUS
SHEPTUHU MPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3lnyHbIX (akTopoB. OOpaTuMble peaklUu.
Xumnueckoe paBHoBecue. DakTopbl, BIMUSIOIIME HA COCTOSIHUE XHMMHUYECKOTO pPABHOBECHSI.
[Tpunmun Jle larenbe.

Onekrponutuyeckas auccouuanus. CuiabHbIE W Cinalbie 37eKTponuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAs, HEUTpaJIbHAs, IEJTOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIEC PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl W3y4YEHHUS BEIIECTB M MX MPEBPALLCHUN: IEMOHCTpalus
tabmun «llepuommyeckas cucrema xumuueckux snemeHToB JI. M. MennaeneeBay, u3ydeHHe
MoJieJell KPHUCTAJUIMYECKUX pelETOK, HaONIoJeHHe W ONHMCAaHHME JIEMOHCTPAIMOHHBIX U
1ab0paTOPHBIX OMBITOB (pa3loKeHHWE TMEepPOKCHIAa BOAOPOJa B MPHCYTCTBUHM KaTaiM3aTopa,
ONpEJIETICHUE Cpebl PacTBOPOB BEIIECTB C IMOMOINBK) YHUBEPCAJIBHOTO HHJMKATOpA, PEaKIHUH
HMOHHOTO OOMEHa), NpOoBeJeHHE NPAaKTU4YeCKOH paldoThl «BrusHue pa3nuuHblX (pakTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnbie 3amaun.



Pacuérbl 0 ypaBHEHUSIM XUMUYECKUX PEAKLUW, B TOM YMCIIE TEPMOXUMHUUYECKUE PACUETHI,
Pacy€ThI C UCIIOJIB30BAHUEM ITOHATHS «MACCOBask 10JIsI BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [lonoxxenne HemeramwioB B lleproaudyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. N. MenneneeBa u 0COOEGHHOCTH CTpoeHHsSI aToMOB. Du3nueckue CBOICTBA HEMETAILIOB.
Annorponus HeMeTauIoB (Ha IpUMeEpe KUCIopoia, cepbl, hochopa u yriiepoaa).

XUMHUYECKHE CBOMCTBAa BaKHEHIIMX HEMETAIOB (TaJloreHoB, cephl, a3oTa, ¢ocdopa,
yIaepoAa U KpEeMHHUS) U UX COEIUHEHHMH (OKCHIIOB, KMCIOPOJCOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCJIMHEHMI).

[IprMeHeHre BaXKHEUIIIUX HEMETAVIOB U UX COCIMHEHUM.

Merasnsl. [lonoxenue meramios B [lepuoaudyeckon cuctemMe XMMUYECKUX 31eMeHToB [I. M.
MenneneeBa. OCOOCHHOCTH CTPOEHHUS DJIEKTPOHHBIX O00JIOYEK aToMOB MeTayioB. OOmme
¢usuueckue cpoiicTBa MeTawioB. CIaBbl METAUIOB. DJIEKTPOXUMHUYECKUN DSl HamnpsHKEHUH
METaJUIOB.

XVUMUYECKUE CBONCTBA BaAKHEHIIMX METANIOB (HATpWUM, KaJWd, KallbLIUWA, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIMHCHHM.

O6u1me cocoObl moyyeHus MeTayuioB. [IpuMenene MeTaioB B ObITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEHMs] BEIIECTB W MX MPEBPALICHUN: H3yYCHHUE
KOJUTeKIIUA «MeTallibl ¥ CIUIaBb», OOPa3I[OB HEMETAIIOB, PEIICHHE dKCIEPUMEHTANBHBIX 3ajad,
HAOJIIOJICHUE U OINKCAaHUE JIEMOHCTPAIIMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3aUMOJIEHCTBUE
TUAPOKCHIA AJTIOMHUHMS C PACTBOPAaMHU KUCJIOT U IIEJNOYEH, KAUYECTBEHHbBIE PEAaKIMU Ha KATUOHBI
METaJlIOB).

Pacuérnbie 3amaun.

Pacuérbl Macchl BenecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOTMUECTBA
BElIECTBA) MIPOJYKTOB PEAKIUH, €CJIU OJJHO U3 BELIECTB UMEET IPUMECH.

XuMHUS U )KU3Hb

Ponp xumMun B 0Oecnie4eHHH SKOJIOTHYECKON, SHEPTETHUECKOM M MUIIEBON 0€30MMacHOCTH,
pa3BUTHU MeAUIUHBL [IoHsATHE 0 HAYYHBIX METOAAaX MO3HAHUS BEUIECTB U XUMUYECKUX PEaKIUH.

[TpencraBienust 00 OOIMIKMX HAYUHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYYEeHUs BaKHEUIITNX
BELIECTB.

YenoBek B MHpE BEHNIECTB W MAaTEpPUAIOB: BAXHEHIIME CTPOUTENIbHBIE MAaTEepUaIbl,
KOHCTPYKIMOHHBIE MaTepualibl, KpPAaCKW, CTEKIO, KEpamMHuKa, Marepuaibl s 3JIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMuYeCKHe U MUHEpPaJIbHbIE y100peHUsI.

XuMHsT M 30POBbE YEJOBEKA: IpaBUia HMCIOJIb30BAaHUS JICKAPCTBEHHBIX IPENaparos,
npaBuiia 6€30MacHOT0 UCIOIb30BaHUs MPErnapaToB ObITOBOM XUMHUHU B ITOBCETHEBHOM JKU3HHU.

MexnpeameTHbIe CBSI3H.

Peanuzarus MeXIIpeAMETHBIX CBsI3€H MPU U3yUYCHUU OOIICH U HeopraHundeckon xumuu B 11
KJIacCe OCYIIECTBIISIETCSA Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
MOHATHUH, ABJSAIOIINUXCSA CUCTEMHBIMU JUISI OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO01mue ecTecTBEeHHO-HAYYHBIE MMOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, Kiaccuukanus, TMepUOJUYHOCTb, HAONIOJCHHUE, OJKCIEPUMEHT, MOJEINPOBAHUE,
U3MEpEHUE, SBIICHUE.

®usuka: Marepusi, DHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH, HEHUTPOH, HOH, H30TOI,
pPaOaKTUBHOCTh, MOJICKYJa, SHEPreTHYECKH YpOBEHb, BEIIECTBO, Telno, 00BEM, arperaTHoe
COCTOSIHUE BelleCTBa, GPU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kimerka, opraHusM, 3KocucTeMma, Owochepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHBIE TTOPOJIBI, MOJIE3HBIE UCKOMIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorusa: XMMU4eCKasi MPOMBIIIIIEHHOCTb, METAJULYPIHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepuaos, CEJIbCKOXO035UCTBEHHOE MIPOU3BOCTBO, NuUIIeBas MPOMBIIUICHHOCTb,
dapmalieBTHUYECKask MPOMBILIUIEHHOCTb, IPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOICTBO
KOHCTPYKIMOHHBIX MaT€pPUAJIOB, 3JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeaHero oOmero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM M IPEIAMETHBIM).
Hayuno-MeTonnyeckoil 0CHOBOM aiisi pa3paboTKu IIaHUPYEMbIX Pe3yJIbTaTOB OCBOCHHS IIPOrpaMm
CpeIHero o0Iero oopa3oBaHus SIBISETCS CHCTEMHO-IEATEIbHOCTHBINA TTOIXO].

B cooTBeTcTBUM € CHCTEMHO-AESATENBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHHSI MpeAMeTa « XUMHUS» Ha YPOBHE CPEIHET0 0O0IIero oOpa3oBaHMsl BBIIACIICHBI
CJIEIYIOIINE COCTABIISIOIINE:

OCO3HaHHE OOYYAIOUIUMUCS POCCUMCKOW TPakKIaHCKOH HMIEHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPECIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYCHHUIO;

L[EJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPHUYECKUX TPaauLnii 0a30BOM HAYKU XHUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOY4YaOIIMXCSl PYKOBOJCTBOBATHCSI B CBOEH JIE€ATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMHU  LIEJIOCTHOM CHUCTEME XHUMHUYECKOIO
o0Opa3zoBaHus;

HaJIW4Yue MPABOCO3HAHMUS HKOJIOTMYECKON KYJIbTYpPhl M CIOCOOHOCTH CTaBUTh 1€ U
CTPOUTH KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE PEe3yIbTaThl OCBOCHUS MPEAMETa « XUMUSD) JOCTUTAIOTCSA B €IMHCTBE YUeOHOM
Y BOCIHTATEIbHON JEATENBHOCTH B COOTBETCTBUM C I'yMaHUCTHYECKHMH, COLUOKYJIbTYPHBIMU,
JyXOBHO-HPABCTBCHHBIMU IIEHHOCTSIMH W HJI€ATaMH POCCUICKOTO Tpa)KAaHCKOTo 0OIIecTBa,
IPUHATHIMU B OOIIECTBE HOPMAMM W MpaBUJIaMH IOBEACHUS, CHOCOOCTBYIOUIMMH IIpolieccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTH 00YUYAIOITUXCS.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MpeAMeTa «XHUMHs» OTpa)xaroT cPOPMHUPOBAHHOCTH
OTIBITa TIO3HABATEIFHON U MIPAKTHYECKOH JIeATeIbHOCTH 00yUYaOIUX s 10 peaTn3aliil MPUHSATHIX B
oOuiecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTr0 BOCIUTAHMS:

OCO3HaHHUs O0YYarOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IpaB U O0S3aHHOCTEH, YBaXKEHHS K
3aKOHY U MPABOMOPSIKY;

IPEACTABICHUS] O COLUMAIbHBIX HOpPMAax MW IpaBUIaX MEXINYHOCTHBIX OTHOUIEHUH B
KOJUICKTHUBE;

TFOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YYEOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENIBHBIX 33124, BRITOJTHEHUN XUMUYECKIX IKCIIEPUMEHTOB;

CIOCOOHOCTH MOHHMMATh W MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHThl JPYyTrHX
[IPH aHAIH3E PA3INYHBIX BUIOB YUCOHOMH AEITETbHOCTH;

2) NIaTPUOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HACJIEJANI0 OTE€UECTBEHHOU XUMUU;

YBaXEHUSI K IPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MPAKTUUYECKOIO MPUMEHEHUs
XUMHUH, OCO3HAaHUS TOTO, YTO JIOCTIDKEHUS HAYKH €CTh PE3yJbTaT JIUTENbHBIX HaOIIOJICHUM,
KpPONOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOMCKOB, TOCTOSIHHOTO TPYAA YYEHBIX U IPAKTUKOB;

WHTEpeca M T[I03HABaTEIbHBIX MOTHBOB B TOJYYEHHMM U TMOCIEIYIOLIEM aHalIu3e
nHGOpPMaIKU O MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPaBCTBEHHOI'O0 CO3HAHMS, 3STHYECKOTO OBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIINH, CBS3aHHBIE C XUMHUUYECKUMHU SIBICHUSIMU, U IPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTU OLIEHHMBATh CBOE NOBEICHHE M IIOCTYNKH CBOMX TOBapULIEH C IO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIECTBUNA 3TUX MOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:



MOHMMAaHMs LIEHHOCTEH 310poBOro M 0Oe30macHoro obpasza KHU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COONIOACHUS TIPaBWJI OE30MACHOTO OOpaIleHUs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOU
KU3HU U B TPYJIOBOM JEATEIBHOCTH;

MOHMMAHMUS I[IEHHOCTH TPaBUJI WHAWBUAYAIBHOTO U KOJUIGKTMBHOTO 0O€30MacHOro
MIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIINX 30POBbIO U JKU3HU JIFOCH;

OCO3HAHUsI TOCJIEICTBUN U HENPUATHUS BPEIHBIX NPUBBIYCK (YIMOTPEOJICHUS aTKOTOJS,
HAapKOTUKOB, KYpEHHs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-HCCJIEIOBATEIIbCKOW  JIESATEIbHOCTH,
OO0ILECTBEHHO I10JIE3HOM, TBOPUECKOH U APYTUX BUAAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHHH NPAKTUYECKHX 3a7a4 COLMAIBHOU
HAPaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEepeca K NPAaKTHUECKOMY H3Y4YEHHIO MpOQecCHil pa3IudHOro pojaa, B TOM 4YHCIIE Ha
OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUN 110 XUMUHU;

YBaXXEHUS K TPYAY, JIOJSAM TPpyJa U pe3yJibTaTaM TPYI0BOM AESATEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BBIOOpPY MHIUBUAYaJIbHOW TpaeKTopuu oOpa3oBaHus, Oyayiei
npodeccuu U peanu3aluu COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CHOCOOHOCTEH K XMMHMHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) IKOJIOrM4eCKOro BOCIIMTAHMS:

9KOJIOTUYECKHU I1eTIECO00Pa3HOT0 OTHOIIEHUS K MPHUPOJE, KaK UCTOUYHUKY CYIIECTBOBAHUS
’KHU3HHU Ha 3eMIie;

MOHUMAaHUS TI00ATHHOTO XapakTepa JKOJOTHYECKHX MPOOJIeM, BIMSHHUS IKOHOMUYECKUX
MPOIECCOB Ha COCTOSIHUE MTPUPOJTHOM U COLIMATIBLHOM CPEIbI;

OCO3HaHUsI HEOOXOJUMOCTH HUCTIOIB30BAHUS JOCTHIKCHUNH XMMHU JJI PEIICHUS BOMPOCOB
PalMOHAIBHOTO MPUPOIOIOJIB30BAHNS;

AKTUBHOI'O HEINPUATHS ACHUCTBUM, NPUHOCALIMX BpEI OKPYXAIIEH NPUPOIHOU Ccpene,
YMEHHSI MPOTHO3UPOBATh HEOJIArOMpUATHBIE HSKOJIOTMYECKHUE IOCIEACTBUA MpPEeIPUHUMAEMbIX
JIEMCTBUM U NIPENOTBPALLATD UX;

HaJIM4YMsL PA3BUTOIO SKOJIOTMYECKOTO MBIIUICHHS, 3KOJIOTMYECKOM KyJIbTYpbI, OIbITA
JIeATETbHOCTH  SKOJIOTMYECKOW  HAMpaBJICHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS HUMH B
M03HABATEJIbHOM, KOMMYHUKAaTUBHOW M COLMAIbHON MPAKTUKE, CIOCOOHOCTH U YMEHHS aKTHBHO
IPOTUBOCTOSTH UJCOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 MTO3HAHUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS
HAYKHU 1 OOILLECTBEHHOW MPAKTHKU;

MOHMMAHUS CHEIU(PUKA XUMUU KaK HayKd, OCO3HaHWs €€ poiau B (OPMUPOBAHUU
paIMOHAIbHOIO HAYYHOI'O MBIIUICHUS, CO3JaHUM IEJIOCTHOIO MPEACTABICHUS 00 OKpYXKaroIiem
MHUpE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, B IO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEHN U PEILICHUN
po0JieM COXpaHEeHUs IPUPOJTHOTO PABHOBECHS;

yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUIS COBPEMEHHOW IMBUJIM3AIMU: B €6
T'YMaHUCTHYECKON HAMpaBIICHHOCTH M BAXKHOW POJM B CO3/JaHMM HOBOW 0a3bl MaTepHaTbHOU
KyJbTYpPbI, PEIICHUU TIO0AIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOW,
HHEPreTHYECKOM, MUILEBON U HKOJIOIMUYECKOi O€30MMacHOCTH, B Pa3BUTHH MEAULIMHBI, 00ecieueHun
YCIIOBUH YCIICITHOTO TPYAa U SKOJIOTHYECKU KOM(OPTHOM KU3HU KaXKIOTO YieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON TIPaMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOJOB  IIO3HAaHUS,
UCIIONIB3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh MOJNyYaeMbIe 3HAHUS IS
aHaJIM3a U OOBSICHEHHUS SBJICHUN OKPYKAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS
nenath 000CHOBAaHHBIE 3aKIIOYCHHSI HA OCHOBE HAYUYHBIX ()AaKTOB M MMEIOIIUXCS JAHHBIX C IIENBIO
MIOJIyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIIOIh30BaTh XUMUYECKUE 3HAHUS [Tl pEIIeHHs PpoOIeM B
peanbHbIX KU3HEHHBIX CUTYaLUsX;

HHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKON 1EATENBHOCTH;



TOTOBHOCTH M CIIOCOOHOCTH K HENPEPhIBHOMY OOpa30BaHMI0O M CaMOOOpPa30BaHHIO, K
aKTMBHOMY ITOJIy9YE€HHUIO HOBBIX 3HAHUH 110 XMMHUH B COOTBETCTBUH C )KU3HEHHBIMH ITOTPEOHOCTSAMY;
HMHTEpeca K 0COOCHHOCTSIM Tpy/Jia B pa3IMYHbIX cepax MpohecCHOHATbHON AeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATHI

MeramnpeamMeTHble pe3yibTaThl OCBOCHHS Y4yeOHOro mpeaMmera «XUMHS» Ha YPOBHE
cpeaHero odmiero 00pa3oBaHus BKIIOYAOT:

3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS OOYHYAIOUIMXCS MEXAUCIUILTHHAPHBIC
(MexnpeMeTHbIE) OOIEeHaYYHbIE IOHATHUS, OTPAXKAIOIINE LEJIOCTHOCTh HAYyYHOW KapTUHBI MUPA U
crneun(uKy METOJOB IO3HAHMS, UCIOJNb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEILECTBO,
JHEprus, fBICHME, INPOLECC, CUCTEMA, HAyYHBbIH (aKkT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIICIOBaHNE, HAOII0ICHUE, N3MEPEHUE, SKCIIEPUMEHT U ApPYyTHE);

YHHUBEpCaJIbHbIE YUeOHbIE AEHCTBHS (II03HABATENIbHbIE, KOMMYHHKAaTHUBHBIE, PETYJISITUBHBIE),
obecnieunBarome (HopMupoBaHue (PYHKIMOHAIBHOM TPAaMOTHOCTH U COLMAIBbHON KOMIIETCHIIMU
00yJaromuxcs;

CIOCOOHOCTh ~ OOY4YAaIOLIMXCS ~ MCIIOJIb30BaTh  OCBOEHHBIE  MEXAUCLUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUSA U YyHHUBEpCaJbHblE Yy4eOHbIE JCHCTBUS B I103HABaTEIbHOM U
COLIMAJIbHON IIPAKTHKE.

MeramnpeaMeTHble  pe3yJbTaThl OTPaKAIOT OBJAJEHUE YHHMBEPCAJIbHBIMU Y4eOHBIMU
[I03HaBATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JI€HCTBUSMHU.

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOTHYECKHUE TeiiCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh U  AKTyaJIM3UPOBaTh IpoOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEACIATh LENM JAEATENbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUM MX JOCTHIKCHMS,
COOTHOCHTB PE3YJIbTAaThl ACSITEILHOCTHU C IIOCTABICHHBIMU LIENISIMU;

UCIIOJIB30BaTh INPU OCBOCHUM 3HAHMM NIPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKkTepHble TMPU3HAKKM IOHATMM MW  yCTaHABIMBaTh MX B3aUMOCBS3b, MHCIIOJIB30BATh
COOTBETCTBYIOIUE MTOHATHA AJI1 OOBSICHEHMsI OT/IEIbHBIX (PaKTOB U SIBJIICHUIL;

BBIOMPATh OCHOBAHUS M KPUTEPHUH VIS KJIacCU(UKALIUH BELIECTB U XUMHUUECKUX PEAKIINA;

YCTAaHABJIMBATh IPUYUHHO-CIICICTBEHHBIC CBA3U MEKIY N3Y4acMbIMU SIBJICHUAMY,

CTPOUTb JIOTHUECKHUE PaCCyKAEHUS (MHAYKTUBHBIE, 1€TyKTUBHBIE, 10 aHAJIOTUH), BBISBIATh
3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PACCMAaTPUBAEMBIX SBIEHHSX, (POPMYJIMPOBaTH BBIBOJBI U
3aKJIFOUYEHUS;

IPUMEHTh B IPOLIECCe MO3HAHUS, UCIOJIb3YeMble B XUMHM CHMBOJIMYECKHE (3HAKOBBIE)
MOJIeNIM, PeoOpa3oBbIBaTh MOEIbHBIC MPEICTABICHUS — XUMHUECKUI 3HAK (CUMBOI) 3JIEMEHTA,
XUMHYecKass (opMmyiia, ypaBHEHHE XUMHUYECKOW peakUMu — TMpU pelIeHHH y4eOHbIX
[I03HABATEJIbHBIX U MPAKTUYECKUX 3a/1ay, IPUMEHATh Ha3BaHHbIE MOJIEIbHBIC NPEACTABICHUS AJIs
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHYECKUX PEaKLIUN.

2) 0a30BbIe HCCIeA0BATENbCKUE TeCTBUS:

BJIaIETh OCHOBAMHU METOJOB HAy4YHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKLUM;

¢dopMynMpoBaTh IENM M 3aJa4d  UCCICAOBAHMS, HCIOJb30BAaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpOBaHUS TUIIOTE3BI 110 IPOBEPKE NMPABUIIBHOCTH BHICKA3bIBAEMBIX CYXICHU;

BJIAJECTh HABBIKAMM CaMOCTOSITEIBHOTO IUIAHUPOBAaHUSA M IIPOBEIEHUS YUYCHHUYECKHUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOIATh 3a XOJOM MpOIECcCa, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yabraT, (OpMYIMpPOBATH OOOOLIEHHS U BBIBOJbl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIICAOBAHMS, COCTaBIATh OOOCHOBAHHBIM OTYET O MPOJEIAHHOU
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH HCCIIEOBAaTEIbCKOM W  TMPOEKTHOW JAEATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pELICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHBIX METOJ0B I103HAHUS.



3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B  PA3IMUYHBIX HMCTOYHUKaX MHpoOpManuu (Hay4HO-NOIYJIspHas
JUTEepaTypa XMMHUYECKOTO  COJIEpXKaHMs, CIPaBOYHbIe MOcoOMs, pecypchl HMHTepHera),
aHAJIU3UPOBaTh MH(POPMALIMIO PA3JINYHBIX BUIOB U (HOPM NPEICTABICHUS, KDUTUUECKH OLICHUBATh
e€ I0CTOBEpHOCTh M HEMPOTUBOPEUHBOCTD;

(GopMyIMpOBaTh 3aIpOChl M IPUMEHATh pa3IMYHbIE METOJbl IPU IMOUCKE M O0TOOpe
uH(pOpMaLUU, HeOOXOAMMOM [T BBIMOJIHEHHS Y4eOHBIX 33a]a4 ONPeeIEHHOTO THIIA;

npuoOpeTaTh OINBIT MCIOJIb30BaHUA HH(OPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH M
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (OpMY TpeacTaBiieHHs WHPOpManuu (CXEMBI,
rpaduKy, TuarpaMMsbl, TaOJIHILIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyuyHbIH S3bIK B KauyecTBE CPEJACTBA IpHU paboTe ¢ XUMHUYECKOH
uHpOpMaLUE: MPUMEHATh MEXIpeIMEeTHbIE ((PU3NUECKUe U MAaTEeMaTHUECKUe) 3HaKU U CUMBOJIBI,
dhopmyIiel, a0OpeBUATYPBI, HOMEHKIJIATYPY;

UCIOJIb30BATh U NIPE0OPa30BBIBATH 3HAKOBO-CUMBOJIUYECKUE CPEACTBA HATIISATHOCTH.

OniiaieHNe YHUBEPCAIBHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3aaBaTh BONPOCHI MO CYIIECTBY 0OCYKJaeMOil TeMbl B XOJ€ Auaora W/WiM AUCKYCCHH,
BBICKA3bIBaTh  UJAEH, (OPMYJIUPOBATh CBOM  NPEJIOKEHHS OTHOCUTENIBHO  BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IIPE3EHTAlMEH pe3yJbTaTOB I103HABATEIbHON JEATEIBHOCTH, IOIY4YEHHBIX
CaMOCTOSITENIFHO UM COBMECTHO CO CBEPCTHUKAMU P BBIMOJIHEHUH XMMHUYECKOTO HKCIIEPUMEHTA,
IPaKTUYECKON paboOThl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, pealu3alid y4eOHOro
npoekTa M (OPMYJIMPOBATH BBIBOJBI 10 pe3yjibTaTaM NPOBEAEHHBIX HCCIEIOBAHUN IyTEM
COIVIACOBAHUS MO3ULUI B X0/ 00CYKIEHUS U 0OMEHA MHEHUSIMH.

OBJiajieHNe YHUBEPCAJIbHBIMH PeryissTHBHBIMH JeCTBUSAMU:

CaMOCTOSITEJIPHO IUIAHUPOBaTb U OCYILECTBIISATh CBOI IIO3HABATENIBHYIO JI€SATEIbHOCTD,
ompenenss e€ LeAM M 3a/aud, KOHTPOJIUPOBATb M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeJlaraéMplii  aJrOpuT™M JAEHCTBUM NpPH BBIIOJHEHMHM YYEOHBIX M MCCIEJOBATENbCKUX 3ajad,
BbIOMpaTh HambOosee 3(PpPeKTUBHBIN COCO0 UX peleHHs ¢ Yy4€TOM MOJIYYECHHs HOBBIX 3HAHUU O
BEIIIECTBAX U XUMHUYECKUX PEAKIIMSAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOCH JEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsD» OTPAKAIOT:

c(OPMUPOBAHHOCTH MPEJICTABICHUI O XUMUYECKOW COCTABISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XUMHUU B MO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUM MBILUICHUS WU
KyJbTYpbl JUYHOCTH, €& (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW sl peLIeHHs
MPAKTUYECKUX 3aJad M OSKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOJIHOM CpeliE;

BJIAJCHUE CHCTEMOM XMMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOINOJArarolIue
HOHATHUS (XMMHMYECKHM 3JEMEHT, aToOM, 3JIEKTpOHHast 000JI0YKa aToMa, MOJIEKyJa, BaJeHTHOCTH,
AIIEKTPOOTPULIATEIBLHOCTh, XMMHMYECKas CBsI3b, CTpyKTypHas ¢Gopmyna (pa3BépHyTas u
COKpaI€HHast), MOJIb, MOJIApHAst Macca, MOJIAPHBIN 00BEM, YIIIepOAHbIH CKeleT, (PyHKIMOHAIbHAS
rpyIIa, paguKail, U30MEPHsl, ©30MEPBI, TOMOJIOTMYECKUH Psijl, TOMOJIOTH, YTIEBOAOPOAbI, KHCIOPOL
U a30TCOJAEpKALINE COCIUHEHUsI, MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COCIMHCHMS); TEOPUU M 3aKOHBI (TEOpUs CTPOCHMsI opraHmueckux BemecTB A. M. Byrtieposa,
3aKOH COXpPaHEHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJMYECKUH S3bIK XHUMUU;
MHPOBO33PEHUYECKHE 3HAHMS, JIeKAIMe B OCHOBE IIOHMMAaHHS HNPUYMHHOCTH U CHUCTEMHOCTH
XUMHUYECKHX SIBJICHUH, (aKTOJIOTMYECKHE CBEICHHMS O CBOWCTBAaX, COCTaBe, IOJYyYCHHH U
0€30MacHOM HCIIOJIb30BAHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U IPAKTHUECKON
JIeATEIIbHOCTH YEIIOBEKA,



c(OpPMHUPOBAHHOCTh YMEHUU BBISBISATh XapaKTEepPHBIE MPHU3HAKU IMOHSITHIA, YCTaHABIUBATH
UX B3aUMOCBS3b, UCIIOIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNKMCAHUM COCTaBa, CTPOCHUS U
[IPEBPALLCHUIM OPIraHUYECKUX COCUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIIOIb30BaTh XUMHUUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (HOpMYJT OPraHMUECKUX BELIECTB U
YPaBHEHUN XMMHYECKUX PEAKIMM, U3rOTaBIMBATh MOJEIM MOJEKYJI OPraHMYECKHX BELIECTB JUIS
WUTIOCTPALMK UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATH MPUHAAJIC)KHOCTh U3YUYEHHBIX OPraHMYECKHX
BEIIECTB 10 HUX COCTaBY M CTPOCHHUIO K ONpeAeiIEHHOMY KIAcCy/TpyIIle COeIMHEHUN
(YryiieBoopo/ibl, KUCIOPOJ M a30TCOIEPKAIUE COSAUHEHUS, BHICOKOMOJIEKYJISIPHbIE COEAMHEHNUS),
JaBaTh MM Ha3BaHus Mo cucrematudeckoii Homenkinarype (IUPAC), a Takke NpuBOAUTH
TPUBHAJIbHbIE HA3BaHUS OTJIEIbHBIX OPraHWYECKUX BEIIECTB (PTUJICH, MPOMMJIIEH, AalleTUJIEH,
STHJICHTJIMKOJb, TIIHUIEPUH, QPeHol, popMalbaeru, aneTaabIerua, MypaBbiHAsI KUCIOTa, YKCYCHAs
KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTEapUHOBAs KUCJIOTA, IJII0K03a, PpyKTo3a, Kpaxmall, IeJUIHI03a,
TJIMIIH),

c(OpPMUPOBAHHOCTh YMEHHsI ONPEAENATh BUABl XUMHUYECKOW CBSI3M B OPraHMYECKHX
COCIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh IOJOXKEHUSI TEOPUH CTPOCHHSI OpraHMYEeCKHX
BemiectB A. M. BytnepoBa s 0oObsSCHEHHS 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapakTepH30BaTh COCTaB, CTPOCHHUE, (U3HYECKHE U
XUMUYECKHE CBOMCTBA THUIMYHBIX IPEICTABUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKHX BEIIECTB
(MeTaH, 9TaH, STUJICH, MIPOIUJICH, alleTuiieH, OyTaauen-1,3, metundyranuen-1,3, 6eH301, METaHOI,
ATAHOJ, STWICHIVIMKOJb, TIULEPUH, (DEHOJ, aueTalbJeru]l, MypaBbUHAs U YKCyCHasl KHUCIOTHI,
IUII0KO03a, Kpaxmall, 1eJIUIH0I03a, aMUHOYKCYCHAsl KMCIIOTa), WIUIFOCTPUPOBATh T€HETUYECKYIO CBSI3b
MEXJYy HUMH YpPaBHEHUSIMHU COOTBETCTBYIOIIMX XUMHUYECKHX PpEAKIUH C HCIOIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(OpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UICTOYHHUKH YTJIEBOJOPOIHOTO ChIpbs (HEPTBH,
HOPUPOAHBIN Ta3, yroib), CIOCOObI MX MEpepadOTKM M IMPAKTHYECKOE MPUMEHEHHE IMPOIYKTOB
nepepadoTKu;

c(OpPMUPOBAHHOCTh YMEHUI MIPOBOJAUTH BHIYMCICHUS IO XUMUYECKHM YPaBHEHHSIM (MAacCHhI,
00BbEMa, KOJIMYECTBA UCXOIHOTO BEIECTBA WJIU MPOJYKTa PEaKlUu 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O U3 UCXOAHBIX BEIIECTB WX IIPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BJIaJIETh CUCTEMOM 3HAHUN OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHMS, UCTIOJIB3YEeMbIX B XUMUU MIPHU U3YUYCHUH BEIIECTB U XMMHUUECKHX SBICHUN (HaOIr0IeHN e,
U3MEepeHHe, HKCIEPUMEHT, MOJEIMPOBAHKE), UCIOIb30BaTh CUCTEMHBbIE XUMHUYECKUE 3HAHUS IS
NPUHATUSL PEIICHUM B KOHKPETHBIX XU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMH U HX
IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAATH MpaBHJIA IMOJB30BAaHUA XUMHUYECKOM MOCYIOW M
1a00paTOPHBIM O0OpYJOBaHUEM, a TaK)Ke MpaBHiIa OOpaIleHus] C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIHUSMU IO BBITIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBINOJHATH XUMHUYECKUH HKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB NPU HArpeBaHUM, IOJIyYEHUE J3TUJIEHA U U3YUYEHUE €ro
CBOICTB, KaueCTBEHHBIE PEAKIMU OPraHUYECKUX BEILECTB, J€HATypalusi OeIKOB MPU HAarpeBaHUU,
[[BETHbIC PEAKLMU OEJIKOB) B COOTBETCTBUH C MPABHJIAMH TEXHUKU O€30MAaCHOCTH MPU OOpaIleHuu
C BelecTBaMH U J1a0OpaTOPHBIM OOOpYJOBAaHUEM, NPEACTABIATH PE3YyIbTAThl XHUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3alUCH ypPaBHEHMH COOTBETCTBYIOUIMX peakiuii u (OopMyIHpOBATh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH AHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyto U3 pa3HbIX HCTOYHUKOB (CpecTBa MaccoBoil nHpopmanuu, UHTEepHET U Apyrux);

c(OPMHPOBAHHOCTh yYMEHUH COONIOJATh MpaBHJa HKOJOTHMYECKH IIe1eco00pa3HOro
MOBE/IeHNUs B OBITY U TPYIOBOW JEATENBHOCTH B LEISIX COXPAaHEHHs] CBOETO 3I0pPOBbS U
OKpYXKarolllell NPUPOAHOM Cpelnbl, OCO3HABATh ONACHOCTh BO3JECWCTBHUS HA YKHUBBIE OPraHU3MBI



OHpeﬂeHéHHBIX OpraHn4CCKUX BCIICCTB, IOHNMAs CMBICII ITOKA3aTCIIA HI[K, NOSICHATH Ha IpUMEpax
CIocoObl YMEHBIIEHHS U MPEJA0TBPALLIEHUS X BPEAHOIO BO3JCHCTBHSI Ha OpraHU3M YeJIOBEKa;

JJIA 06yqa101u1/1xcs1 C OrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbSA: YMCHUC IPUMCHATH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHUUECKUX SIBJICHMIA;

J11 CJICIIBIX U CJIa6OBI/IIl$IH_II/IX o6yqafoumxc;1: YMCHHC HCIIOJIb30BATh peﬂbe(bHO-TO‘-quHyIO
cucteMy o6o3Hauenuii JI. bpaitns mis 3anmucu XuMudeckux Gopmyi.

11 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4ecKasi XuMUs OTpaXKaroT:

c(OpPMHUPOBAHHOCTH MPEACTABICHUIN: O XMMHUYECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHUpA, POJIM XUMHUU B MO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €& (YHKIMOHAIBHOW TI'PaMOTHOCTH, HEOOXOAMMOW sl  pelIeHHUs
MPAKTUYECKUX 3aJad M OSKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOILIEHUS K CBOEMY 3J0pPOBbIO U
MIPUPOIHOM CpeliE;

BJIAJCHUE CHCTEMOM XUMHUYECKHMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOINOJArarol[ue
HOHATHUS (XMMUYECKUH 3JIEMEHT, aTOM, M30TOI, S-, p-, d- 3JIEKTPOHHbIE OpOMTANIM aTOMOB, WOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBIM 00BEM, BaJIEHTHOCTH, 3JIEKTPOOTPULATENILHOCTD, CTENIEHb OKUCIICHUS,
XUMHYECKasl CBsA3b (KOBAJIEHTHAsl, WOHHAs, METAJLIMYECKas, BOAOPOJHAs), KpUCTAJUIMUYECKas
pem€Tka, TUOBl  XMMHUYECKMX  pEakUHid,  pacTBOpP,  IJNEKTPOJUTBHI,  HEDJIEKTPOJIHTHI,
AIIEKTPOJINTUYECKAS] JUCCOLMALNS, OKUCIUTENb, BOCCTAHOBUTEID, CKOPOCTh XUMUYECKOW PEaKIIMH,
XUMHYECKOE pABHOBECHE); TEOPUM U 3aKOHBI (TEOpUS DIIEKTPOJIUTUYECKOW JAUCCOIMALINH,
nepuoauyeckuit 3akoH /. . MeneneeBa, 3aKOH COXpaHEHHUsI MacChl BELIECTB, 3aKOH COXPAHEHUS
U MPEeBpaLICHUs] YHEPIHUM MPU XUMHUUYECKHX PEaKIUsiX), 3aKOHOMEPHOCTH, CUMBOJUYECKHH S3bIK
XUMHH, MUPOBO33PEHUECKNE 3HAHNUS, JIEKAIINE B OCHOBE [IOHUMaHUS IPUYMHHOCTH U CUCTEMHOCTH
XUMHYECKHX fBJIEHUH, (AKTOJIOIMYECKUE CBEJEHUS O CBOICTBaX, COCTaBe, IONYYCHUH M
0€30IaCHOM HCIOJIb30BAaHUHM BAKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTUYECKOH
JIeTEIIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIC NMPHU3HAKU MOHSATHHA, yCTaHABIMBAThH
UX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUM HEOPTaHMYECKHUX
BEILECTB U UX IIPEBPALLECHUN;

c(OpPMUPOBAHHOCTh YMEHHUH HCIIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS
(dbopMyI1 BEILIECTB U ypAaBHEHUN XUMHUYECKUX pEeaKIHii, cucteMatuieckyto HomeHnkiarypy (IUPAC)
U TpUBHAJIbHbIE Ha3BaHUS OTIEJIbHBIX HEOPraHMYECKHX BEIIeCTB (yrapHbIi ras, yrieKUCIbId ras,
aMMHuax, raiméHas U3BeCTh, HeralI€Has U3BeCTb, IUThEBAS COJA, IUPUT U JPYTHE);

c(OpMUPOBAHHOCTh YMEHUN OMNPEIENIATh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHX
AJIEMEHTOB B COEIUHEHMSX Pa3IMYHOIO COCTaBa, BUJ XMMHUYECKOW CBSI3U (KOBAJICHTHAsl, HOHHAs,
MeTaJIJIMYeCcKasi, BOJOPOJHAsA) B COCAMHEHHUSAX, THUIl KPHUCTAUIMYECKOW PpEmETKH KOHKPETHOI'O
BeIleCTBA (aTOMHas, MOJEKYJspHasi, HOHHAs, MeTaJuIM4yecKas), XapakTep CpeIbl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COECTMHEHMUIA;

c(OPMHPOBAHHOCTh YMEHHMU YCTaHABIMBATh MPUHAUICKHOCTh HEOPTaHUYECKUX BEIIECTB
[0 X COCTaBy K OIpene’aEHHOMY KJacCy/Tpymie COoelInHEHUl (IpOCThle BElleCTBA — METAJUIbl U
HEMETaJlIbl, OKCU/Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE TUIAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHMM paCKpbIBaTh CMBICI Iepuoauyeckoro 3akona J[. M.
MenzeneeBa W JEMOHCTPHpPOBATh  €r0  CHUCTEMATH3UPYIOIIYIO,  OOBACHUTEIbHYIO U
MPOrHOCTUYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh FIEKTPOHHOE CTPOCHUE aTOMOB XUMUYECKUX
aneMeHToB 1—4 nepuonos llepuoanueckor cucteMbl xumMuueckux semeHToB . Y. Menneneena,
UCTIONB3Ysl MOHATHUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIN», «IHEPIETUUECKUE YPOBHM», OOBSICHSITH
3aKOHOMEPHOCTH HM3MEHEHUSI CBOMCTB XMMHUYECKHX IJIEMEHTOB M UX COEAMHEHUH IO NEPUOJaM U
rpymnmnam [Iepuoandeckoii cucremMsl XuMudeckux 31eMeHToB [l . Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMHUCHIBaTH) OOIHME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE TI'€HETUYECKOU



CBSI3U MEX]y HEOPraHMYECKHMMHU BEIeCTBAMU C TOMOLIBI0 YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIUM;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATH XUMHYECKHE PEAKIUU MO0 Pa3IuIHBIM
IpU3HaKaM (YUCIIy U COCTaBy pPearupyrolux BEHIeCTB, TEIIOBOMY 3()deKTy peakiuu, n3MEeHEHUIO
CTETICHEW OKUCIICHHS PJIEMEHTOB, 00pPaTUMOCTH PEAKIUH, YIACTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABJIATh YPAaBHEHHUS PEAaKLUN pa3IUYHbIX TUIIOB, ITOJHbBIE U
COKpaIlEHHBIC YpaBHEHUS pEaKIMii HMOHHOTO OOMEHA, YYWUTHIBas YCJIOBHS, NPHU KOTOPBIX 3THU
peaKuyu UAyT 10 KOHLIA;

c(hOpPMUPOBAHHOCTh YMEHUH TPOBOJAUTH PEAKIINH, TOATBEPKAAIOIINE KAYeCTBEHHBIN COCTaB
pa3IMyYHBIX HEOPTaHWYECKUX BEUIECTB, PACIIO3HABATH ONBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPAaX HEOPraHUYECKUX BEUIECTB;

c(OpPMUPOBAHHOCTh YMEHUH PpPACKpbhIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii MoCcpeICTBOM COCTABJICHHUSI SJICKTPOHHOTO OaaHca dTHX PEeaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCHUMOCTh CKOPOCTH XMMHMUYECKON peakluu OT
pa3nuuHbIX (AKTOPOB; XapakTep CMEIICHHS XHUMHYECKOrO pPaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(hOpPMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMHUECKUE MPOIECCHI, JIeKAIINE B OCHOBE
IPOMBIIIJIEHHOTO TOJIyY€HUsI CEpPHOM KHCIOTHI, aMMHakKa, a Takke CcHOpMUPOBAHHOCTH
npeacTaBieHuid 00 OOIMMX HAyYHBIX MPUHIUIAX U JKOJOTHYECKHX MpoOiieMax XUMHYECKOTro
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYHCICHUS C HCIOJB30BAHUEM TOHSTHUS
«MaccoBas J10JIsl BELIECTBA B paCTBOPE», 00bEMHBIX OTHOLICHHUM ra30B MPU XUMUYECKUX PEAKIIHIX,
Macchl BelIeCTBa WU 00bEMA ra30oB MO U3BECTHOMY KOJIHMYECTBY BEIIECTBA, Macce WIH OO0BEMY
OJIHOTO U3 YYacTBYIOIIMX B pEaKLUU BELIECTB, TEIUIOBOro 3¢ (eKkTa peakliud Ha OCHOBE 3aKOHOB
COXpaHEHHUs MACChl BEILIECTB, IIPEBPAIICHUS U COXPAaHEHUS YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUHN COOIIOATh MpPaBWIA TOJIB30BAHUS XHUMHYECKON IMOCYA0UH M
71a00paTOpHBIM O00OPYJOBAHUEM, a TAaK)Ke MpaBHiia OOpalleHHs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIIOJHEHUIO JJA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBHIMONTHITH XUMHUYECKUU DKCIEPUMEHT
(paznosxeHue MepoKcuaa BOAOPOa B MPUCYTCTBUU KaTallM3aTopa, ONpeAeseHIe Cpe/ibl pacTBOPOB
BEIIECTB C TIOMOIIbIO YHUBEPCATHHOT'O MHIUKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB HA CKOPOCTh
XUMHUUYECKON peakuy, peakllui HOHHOro 0OMeHa, KaueCTBEHHbIE peakluu Ha cylbdar-, kKapOoHaT-
U XJIOPHI-aHWOHBI, Ha KAaTHOH aMMOHHUS, PEIICHHE OSKCIEPUMEHTANBHBIX 3a7ad MO0 TeMaM
«Meramibe» u «Hemeramnel») B COOTBETCTBMM C TNpaBUJIAMH TEXHHUKH O€30MAaCHOCTH TpU
oOpalleHuu ¢ BelIecCTBaMU | JIA0OpaTOPHBIM OOOpPYAOBAaHUEM, MPEICTABIATh PE3yJIbTaThl
XUMHUYECKOTO JKCIIepUMEeHTa B (opMe 3alucu YpaBHEHHH COOTBETCTBYIOLIUX peaKUUd U
(dbopMyIIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIU3HPOBATh XMMHYECKYI HHGMOpMAIHIO,
MOJTy4aeMy0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHUKaUU, THTepHET U IpyTrux);

c(hOpMUPOBAHHOCTh YMEHHUH COONIOAATh TMpaBUjia SKOJOTHMUYECKH IeJIeCO00pa3HOTo
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B LEISIX COXPAaHEHHsS CBOETO 3I0POBbS U
OKpYXalollleil MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECUCTBUS HA KHUBBIE OPraHU3MBI
onpeAenEéHHBIX BEIIeCTB, MoHUMas cMmbica mokasartens [1/IK, moscHAT, Ha mpuMepax CrnocoObl
YMEHbILEHUS U IPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 0OyYaIOIIUXCSl ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE MPUMCHSTH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MMO3HAHUS BEUIECTB U XUMHUUECKHX SIBJICHMIA;

JUISL CTIETIBIX M CIA0OBUIAIIMX O00ydYaIONIUXCsl: YMEHUE UCTIOIb30BaTh PeIbeHO-TOUCTHYIO
cucteMy o6o3Hauenuid JI. bpaitns nis 3anmucu XuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
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OpPTaHUYECKUX —%—
o aliases=lesson tem
coenquHenniit A. M. :
EvIIenosa plate.video lesson,
yTaep video&subject pro
gram_ids=3193726
8.35909478
Wroro no pazgery 3

Pasnea 2. YrieBogopoabl

IIpenenbHbIe
YTIEBOJOPOIBI — 2
aJIKaHbI

2.1

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/
MBI 10 knace

https://
uchebnik.mos.ru/

catalogue?
aliases=lesson tem
plate,video_lesson,
video&subject pro
gram 1ds=3193726
8,35909478

Henpenenbubie
YTIIEBOIOPOIBL:
aJIKEHBI, aJIKaJHUEHBI,
aJIKUHBI

2.2

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/
MBI 10 knace

https://
uchebnik.mos.ru/

catalogue?
aliases=lesson_tem
plate,video_lesson,
video&subject pro
gram 1ds=3193726
8,35909478

ApomaTrueckue
yIJ1€BOLOPOIbL

23

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/
MBI 10 kmace

https://
uchebnik.mos.ru/

catalogue?
aliases=lesson tem

plate.video lesson,

-YCTaHOBJICHHE IOBEPUTEIBHBIX
OTHOLICHUI MEXIY
HearorndeckKuM pabOTHUKOM H
00yYaIOITUMHKCS,
CIOCOOCTBYIOIINX TTO3UTHBHOMY
BOCHPHATHIO 00yYaIOIINMHCS
TpeOoBaHH U TPOCHO
MEeIarorn4eckKoro padoOTHHKA,
MPUBJICYCHUIO UX BHUMAHUS K
o0cyxmaeMoii Ha YpoKe
WHPOPMAIUH, aKTHBH3ALIUH
M03HABATEIBHOM NIESTEIBHOCTH;

- OOy IeHNe 00yJaroIuXCs
coOI0IaTh Ha YPOKE
OOIENPUHSTHIE HOPMBI
TIOBE/ICHMS, ITPpaBHIIa OOIIEHHUS CO
CTapIINMH (TI€1arOTHYeCKUMH
pabOTHUKAMM) B CBEPCTHUKAMU
(oOyyaromuMucs ), MPUHIIATIBL
y4eOHOI TUCIUIUINHEI 1
CaMOOpraHH3alluH;

- IPUBJICYCHNE BHUMAHHUS
00y4arommxcs K IeHHOCTHOMY
aCIIeKTy N3y4YaeMbIX Ha ypOKax
SIBIICHUH, OpTaHu3alys uX padoThI
C MOJTy4aeMOM Ha ypoKe
COLIMAJIBHO 3HAYNMOM
nHpOpMaIel — THUIUUPOBAHUE
ee 00CyXKIeHHsI, BBICKA3bIBAHUS
00Y4arOIMMHUCS CBOETO MHEHHS
IO €€ MTOBOJTY, BEIPAOOTKH CBOETO
K HEUW OTHOIIIEHUSI;

- HCTIOJIb30BaHUE BOCIUTATEIBHBIX
BO3MOKHOCTEH Co/iep>KaHUs
y4eOHOro IpeaMeTa yepes
JEMOHCTPALMIO 00yYaIoIIUMCsI
PUMEPOB OTBETCTBEHHOTO,
IPaXKJaHCKOTO MOBEJICHUS,
MPOSIBJICHHS YETIOBEKOIIO0OHS 1
JO0OpOCEePAeUHOCTH, Yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB IS
YTEHUsI, 33724 JUIs PELICHUs,
MPOOJIEMHBIX CUTYalUH IS
00CYyKIeHHS B KIIacce;

- IPUMEHEHUE Ha YPOKe
WHTEPAaKTUBHBIX (hopM paboThI ¢
00y4aIOITIMHUCS:
MHTEIUIEKTYaIbHBIX UTP,
CTUMYJIUPYIOLIHX



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

video&subject pro
gram 1ds=3193726
8,35909478

POIII 10 KJITACC
https://resh.edu.ru/

subject/29/10/

MDBUI 10 xmacc
[pupoxansie https://
54 | HCTOUHHKH 3 1 uchebnik.mos.ru/
" | yrieBoIopoaoB U UX catalogue?
nepepaboTka aliases=lesson_tem
plate.video lesson,
video&subject_pro
gram_ids=3193726
8,35909478
Hroro no pazneny 13

Pazgen 3. Kuciopojaconepsxkaniue opranudeckue coeJuHeHUs

3.1 | Cnuptsl. Denon 3 POIII 10 KJIACC
AJBIETHIBL. https://resh.edu.ru/
KapOoHossie subject/29/10/

3.2 kucnotbl. CI0KHbIE > M3BUI 10 knace
3¢hupHI https://

uchebnik.mos.ru/
catalogue?
aliases=lesson_tem
3.3 | YrieBosbl 4 1 plate.,video lesson,
video&subject pro
gram 1ds=3193726
8,35909478

Wroro no pazgeny 12

Pa3nen 4. AzoTcoaepskaniyue opranudecKue coenHeHns

4.1

AMUHEL
AMUHOKHUCIOTEL.
benku

PDII 10 KJTACC
https://resh.edu.ru/

subject/29/10/
MDIII 10 xmace

https://
uchebnik.mos.ru/
catalogue?
aliases=lesson tem
plate,video lesson,
video&subject pro
gram 1ds=3193726
8,35909478

Uroro no pazneny

3

Paznea S. BoicokoMoJieKky.

sipHBIE

CoeTHUHEHHUS

5.1

ITmacTmaccel.
Kayuyxu. Bonokna

POIII 10 KITACC
https://resh.edu.ru/

subject/29/10/
MBI 10 xnace

https://
uchebnik.mos.ru/
catalogue?
aliases=lesson tem
plate,video_lesson,
video&subject pro

[TO3HABATENHHYI0 MOTHBAIIHIO
00yYarONIMXCs; TUCKYCCHIA,
KOTOpPBIC JAFOT 00YYarOIUMCS
BO3MOKHOCTb TTPHOOPECTH OTIBIT
BEJICHHSI KOHCTPYKTHBHOIO
JIaJIora; TPYIIOBON padOThl WK
paboTHI B Tapax, KOTOPBIE ydar
KOMaHIHOH paboTe 1
B3aUMOJICHCTBHIO C IPYTUMU
JCThMH,

- BKJIFOUEHHUE B YPOK UTPOBBIX
MIPOIIeTyp, KOTOPEIC ITOMOTAIOT
MOIJIePKaTh MOTHBAIIUIO
00y4aronIuXcs K MOTYYSHHIO
3HAHWM, HATQKUBAHUIO
MO3UTUBHBIX MEXIJIMIHOCTHBIX
OTHOIIICHUH B KJIACCE, TOMOTAI0T
YCTaHOBJICHUIO
J0OpoXKeNaTeTbHON aTMOCheps
BO BpeMs ypOKa;

- opraHu3anus medcTa
MOTHBHPOBAHHBIX U
3PYAMPOBAHHBIX 00YUYAIOIIMXCS
HaJl UX HEYCIIEBAOIUMHU
OJTHOKJIACCHUKAMH, JJAIOIIETO UM
COLIMAJILHO 3HAYUMBIN OIBIT
COTPYJIHHYECTBA U B3AUMHOM
TTOMOIIIH;

- MHUIMUPOBAHKE U TIOJICPIKKA
HCCIIEIOBATENbCKOMN
JESTETFHOCTH 00YYarOIINUXCs B
pamMKax peanu3alui HMH
HHAMBUIyJIbHBIX M IPYIIIOBBIX
HCCJIEIOBATEIBCKUX MIPOSKTOB, YTO
JacT 00yJaronMCsi BO3MOKHOCTb
pHOOPECTH HABBIKU
CaMOCTOSTEIBHOTO PEIICHHUS
TEOPETHUYECKOU MPOOIIEMBI,
TeHEPUPOBAHUS B OPOPMIICHUS
COOCTBEHHEIX HEH,
YBaKUTEIHHOTO OTHOIIEHHUSI K
YyXKUM HIesIM, 0OPMIIEHHBIM B
paboTax JApyrux MccleoBaTeNei,
HAaBBIK MMyOJIMYHOTO BBICTYTLICHHS
repes ay JuToOpueH,
apryMEeHTHUPOBAHHS U
OTCTauBaHUsI CBOEH TOYKH 3pEHUSI.



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

gram_ids=3193726

8,35909478
Wroro no pazneny 3
OBUIEE KOJIMYECTBO
YACOB I1O 34
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https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937268,35909478

TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
H KosnyecTBo yacoB JJIeKTPOHHbIE JlesiITeIbHOCTh YYHTEJISl C y4eTOM
Ne auMeHoBatue Konrpo | Ipaktn | (undposbie) NMPOrpaMMbl BOCIIUTAHUS
n/n PA3NEI0B H TEM Bee JbHBIC yecKHue OﬁpaSOBaTeﬂbHBIe
MPOrpaMMbI ro
pa6oThl | padoThl | PECYPCHI
Pa3nen 1. TeopeTnyeckne 0CHOBBI XUMHH -yCTaQHOBIICHUE JJOBEPUTEIBHBIX
POIII 11 knace OTHOILEHUHI MEXIY
https://resh.edu.ru/ | EAArOTHYECKAM PAOOTHHKOM U
CrpoeHre aTOMOB. subject/29/11/ obyHarommmucs,
TTepronueckuit MDIII 11 xnace CIIOCOOCTBYIOLIHX MTO3UTHBHOMY
3aKOH H https:// BOCIIPHSTHIO 00YYaIOIINMHCS
11 | Heprommieckas ) uchebnik.mos.ru/ TpeboBanmi 1 Mpockd
: cHeTeMa catalogue? HIeJarOrN4ecKoro paboTHHKA,
XUMHYECKUX aliases=lesson_tem | MPUBJICHCHHIO NX BHUMAHWS K
snementos 1. U. plate.video_lesson, | 0CY’X1aemoii Ha ypoke
Menneneesa video&subject_pro | HHpOpMmarmy, aKTHBU3aLUN
oram ids=3193726 | MO3HABATEIBHON AEATEIBHOCTH,
8.35909478 - Hg6y>KneHHe o0yyvaromuxcs
COOJIOIaTh HA YPOKE
POII 11 knace OOMIETIPUHSTHIE HOPMBI ITOBE/ICHHS,
https://resh.edu.ru/
subioct/29/11/ npaBuiIa OOIICHHUS CO CTAPIINMHE
M—]—SU_I 11 xnace (megaroruyeckMMu pabOTHUKAMHM)
httns:// Y CBepCTHUKaMHU (00ydJatoNMMICs),
CrpoeHue BelecTsa. AEDS: MPUHIHITE] y9eOHOH AUCIIUTUTHHEI
uchebnik.mos.ru/
1.2 | MHuoroo6Opasue 4 cataloeuc? Y CaMOOPIaHHU3aLUHY;
BEIIIECTB —g_aliaseSZIesson tem | - MIPMBIICUCHHE BHAMAHNS
. 00y4aromuxcst K IEeHHOCTHOMY
plate.video_lesson,
video&subiect pro | 2CTEKTY H3YHaeMbIX Ha ypoKax
oram ids=3193726 | "BUICHUH, Opranusaums nx paboThI
C MOJTy4aeMOl Ha YPOKe COLAIBHO
8,35009478 3HaqHyMOI71 HH@opbilguneﬁ —
POHI 11 xiace MHHULMIPOBAaHUE ee 00CyKACHUS,
https://resh.edu.ru/ | gyicxaspiBanms 00y4aroMHUCS
subject/29/11/ CBOET0 MHEHHS TI0 €€ TIOBOY,
MBI 11 xace BBIPaOOTKU CBOETO K HEl
h_ttpS_// OTHOILICHHS;
13 XAMUIECKHe 8 1 1 uchebnik.mos.ru/ - ICII0JIL30BAHUE BOCIIUTATENLHBIX
| peakimu @t_alogu_e? BO3MOYKHOCTEH COIepIKAHUSI
ahasesﬂesson tem | yyeGHOro MpeMeTa uepes
p!ate,wdeo' lesson, JEMOHCTPALIMIO 00yYaIOIUMCSI
video&subject_pro | ppumepos orsercrBenHOrO,
gram_ids=3193726 IPakIaHCKOTO MTOBEICHN,
8,35909478 MPOSIBJICHUSI YEIIOBEKOIIOOUS 1
Hroro no pazgeiny 14 |1 1 I00pocepaeyHOCTH, Yepe3 moaoop
Paznen 2. Heopranuyeckast XumMus COOTBCTCTBYIOMINX TCKCTOB I
YTEHMS, 33184 ISl PELICHUS,
Et:t)g]sl /}rleslilﬂ.z(cilcl.ru / POOJIEMHBIX CHTYAIMI ISt
subiect/29/11/ 00Cy>XJIeHHs B KIlacce;
supject =5 - IPUMEHCHHUE Ha YPOKE
2.1 | Merannst 6 1 hMt?g /11 face MHTEPAaKTUBHBIX (JOPM pabOTHI C
uchebnik.mos.ru/ 00y IOUIHMHCH:
cataloeuc? MHTEIUICKTYaJIbHBIX TP,
T CTUMYJIUPYIOUIMX MO3HABATEIBHYIO
aliases=lesson_tem



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

plate,video lesson,
video&subject pro
gram_ids=3193726
8,35909478

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

subject/29/11/
MOBII 11 knace

https://
uchebnik.mos.ru/

MOTHUBAIUIO 00YYAIOIIHXCS;
JIUCKYCCHI, KOTOPBIC JAr0T
00yJaroIIMCcst BO3MOKHOCTh
NPUOOPECTH OTIBIT BEICHHSI
KOHCTPYKTHUBHOT'O THAJIOTa;
IpyNIoBoi paboThI WK
paboThl B Tapax, KOTOPHBIE y4aT
KOMaHIHOH paboTe 1
B3aUMOJICUCTBHIO C IPYTHMHU
JeTHMHU;

2.2 | Hemeransl 7 catalogue? - BKJIFOYCHHUE B YPOK MIPOBBIX
aliases=lesson tem | MPOLELYD, KOTOPBIE IIOMOTaOT
plate.video lesson, | MOAAEPXKaTh MOTUBALIUIO
video&subiect pro | 0OYYAIOIMXCS K [OIYYCHUIO
oram ids=3193726 | 3HAHWH, HAIAKUBAHHIO
8.35909478 MO3UTUBHBIX MEKITUIHOCTHBIX

OTHOUICHUI B KJlacce, IOMOTaloT
Et?g]sl //lrlesliln.zglcl.ru /| yeranosnenuto J0OpoKenaTeIbHOMI
subiect/29/11/ aTMocdepsl BO Bpe(gm YpOKa;
SUbJect=r L - opranu3zanus megdcTsa

Chsisn hMttag /11 face MOTHUBHPOBAaHHBIX U
AUDS: 9PYANPOBAHHBIX 00YYaAIOMINXCS

53 | HEOPraHHYEcKHX u 5 uchebnik.mos.ru/ HAJL MX HeyCIICBAIOMHMI

OpraHHUYECKUX catalogue?

BEIIECTB aliases=lesson tem OZHOKJIACCHUEKAMH, Hf TOIIETo 1M
plate.video lesson, | COTATBHO SHATEMEIH ONEIT
video&subject pro | COTPYAHHUECTBA U B3AUMHOR
gram_ids=3193726 I:I(IjII\I/{II(/)IElI/II/II:IpOBaHI/Ie U TO/JIepIKKa
8,35909478 HUCCIEIOBATEIILCKOM

Hroro o paszneny 15 JESTETFHOCTH 00YYarOIINXCs B

Pa3nea 3. Xumus u :KU3Hb paMKax peajn3anuy UMU
POIII 11 xnace MHJIUBUIyaJbHBIX U TPYIIOBBIX
https://resh.edu.ru/ | HCCICIOBATEIBCKUX POCKTOB, YTO
subject/29/11/ JacT 00y4arouMCs BO3MOKHOCTb
MDIII 11 xnace NpUOOPECTH HABBIKU
https:// CaMOCTOSITEIBHOTO PELICHUS

MeTo/1bl TO3HAHMYS B uchebnik.mos.ru/ TEOPETHIECKON MPOOIIEMBI,

3.1 | xumun. Xumus 1 5 catalogué? ‘ TeHEPUPOBAHUS U OPOPMIICHUS

AKUSHE aliases=lesson tem | COOCTBEHHBIX I,
plate.video lesson, | YBaXKUTEIBHOTO OTHOIICHHS K
video&subiect pro | TYKUM HIESM, OQOPMICHHBIM B
oram ids=3193726 pa60Tax Apyrux Hccle0BaTeNeH,
8.35909478 HaBBIK MyOJIMYHOTO BBICTYIUICHUS

HWroro mo pasaeny 5 HepeA ayauTopHeit,

apryMEHTUPOBAHUS U
OTCTaMBaHMsI CBOCH TOUKH 3PEHUSI.
OBLIEE KOJIMYECTBO
YACOB I1O 34

ITPOTPAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KonnuyecTBo yacon
Ne i/t m Koutpo | Mpakrn DJIeKTPOHHbIE HH(PPOBLIE
Tema YpoKa Bcecero | apHBIE yecKHue 06p330BaTeJ'lbl-[I)Ie pPeCypcChl
padoThl | padoThI
Ypoxk "[Ipeamer oprannyeckoin
5 xuMuH. Teopus XUMHIECKOTOo
1. IIpenmer opraHHYeCKOi XUMHH: 1 CTpOEHHS OpraHHYeCcKUX BellecTs"
€€ BOBHUKHOBCHUE, PA3BUTHE U (PBI_I_[)
3Ha4YeHHE https://resh.edu.ru/subject/lesson/614
9/start/170388/
Ypoxk "Teopust cTpoeHHS
OpraHUYecKUX coequHeHni A. M.
byrtneposa. 'omoiorus u usoMmepusi.
1 Buner nzomepun" (MOLL)
2. Teopus ctpoeHHs] OPraHUYECKUX https://uchebnik.mos.ru/material vie
coeaunennid A. M. bytieposa w/atomic_objects/11849349?
menuReferrer=catalogue
3. Ilpencrasienue o Buneo "Knaccudukarus
KJTacCU(DHUKAITIN OPTaHMIECKIX opraandecknx coequHenni" (MOLL)
Bemects. Homenknarypa 1 https://uchebnik.mos.ru/material_vie
OPraHHYeCKHX BELECTB w/atomic objects/11849373?
menuReferrer=catalogue
VYpoxk "[IpenenbHble YIIeBOIBI -
4. AJKaHBI: COCTaB, CTPOCHUE, | ankansl" (POLI)
TOMOJIOTHIECKHUH PSiJT https://resh.edu.ru/subject/lesson/615
1/start/149993/
Ypoxk "AnkaHbl: cTpoeHue,
HOMEHKIIATypa, U30MEpUs,
1 (msnueckue corictea" (MOIII)
5. MeraH u 3TaH — OpocTeiimne https://uchebnik.mos.ru/material vie
MIPEICTABUTE/IN aJIKAHOB w/atomic_objects/9761017?
menuReferrer=catalogue
Ypok "HenpenenbHeie yriaeBOIbI -
6. AJKEHBI: COCTaB, CTPOCHHUE, | ankensl" (POLLD)
CBOMCTBa https://resh.edu.ru/subject/lesson/541
2/start/212563/
Ypok "AJKEHBI: XUMHYCCKHC
7. OTuWieH U NpOIUJeH — cBoiictea" (MDIL)
MPOCTEHIINE MPEACTABUTEIN 1 https://uchebnik.mos.ru/material vie
AJTKECHOB w/atomic_objects/97666227?
menuReferrer=catalogue
Buneo "BzanMoneicTBre STHIIEHA C
8. IIpaktnueckas padora Ne 1. 6pomHoii Bogoi" (MDILI)
[Tonyuenune STUIICHA U H3yYEHHE 1 https://uchebnik.mos.ru/material_vie

€r0 CBONCTB

w/atomic_objects/77127847?
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/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://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/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/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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://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://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/

Arnkanuensl. byraguen-1,3 u
MetmnoyTaauen-1,3. [lomyderne
CHHTETUYECKOTO KayuyKa U
pEe3HUHBI

Ypoxk "Ankaguenst" (MOI)
https://uchebnik.mos.ru/material vie
w/atomic objects/98194707?
menuReferrer=catalogue

10.

ATKUHBL: COCTaB, CTPOCHHE,
TOMOJIOTUYECKHH psifl. ATIeTHUIICH
— NpOCTEHIINHI NPEACTaBUTEND
AITKUHOB

Ypok "AJNKHHBL: CLIOCOOBI
nioryderus u mpuMenenne" (MOIII)
https://uchebnik.mos.ru/material vie
w/atomic objects/98195067?
menuReferrer=catalogue

11.

Brprunciienns 1o ypaBHEHUIO
XHMHYECKOHN peakinu

Ypok "ApeHsl (apoMaTnieckue
yraeBoasr" (POILI)
https://resh.edu.ru/subject/lesson/477
S/start/150494/

Ypok "['eHeTnyeckas CBsI3b MEXIY
KJlaccamu yrieBoaoponos" (MOILII)

12. Apensi: OEH30J U TOITYOJL. https://uchebnik.mos.ru/material vie
TokcHYHOCTH apeHOB w/atomic_objects/11849611?
menuReferrer=catalogue
Ypoxk "O6o01IeHHE 1
13. T'enernueckas cpasb cucTeMAaTu3anus 3HaHuH 1Mo Teme "
YTJICBOAOPOAOB, Yrnesomopoasr"" (MOII)
MpUHAATIEKAIINX K Pa3IUIHBIM https://uchebnik.mos.ru/material vie
Kjaccam w/atomic_objects/7665393?
menuReferrer=catalogue
VYpox "[IpupoaHbie HICTOYHUKH U
nepepadoTKa yriaeBoaopo1os”
(POII)
https://resh.edu.ru/subject/lesson/614
8/start/170461/
14. IlpupoaHbIe HCTOYHUKH "
. VYpoxk "[IpupoaHbie HCTOUHUKU
YHICBOZIOPOOB. MPHPOIHBIM ra3 YIJICBOIOPO/IOB: MPUPOJIHBII a3,
Y TIONyTHBIC HE(TSHBIC Ta3kI, He(Tb, yroms" (ML)
He(Th U MIPOAYKTHI €€ https://uchebnik.mos.ru/material vie
nepepadboTKH. w/atomic_objects/8481541?
menuReferrer=catalogue
15. O6o0meHne 1 CUCTEeMaTH3AITHS Ypok "OnHoaTOMHEIE TIpEICTbHBIC
3HaHUH 1O paszeny cruptel" (POIII)
«YTIICBOIOPOIB» https://resh.edu.ru/subject/lesson/476
9/start/150550/
Ypok "MHoroaroMHsle CIUPTH"
(MDII)
16. KonTponbkHas pabora 1o paszneny https://uchebnik.mos.ru/material vie
«YTIEBOTOPOIBD) w/atomic_objects/74888437
menuReferrer=catalogue
17. AHanu3 KOHTPOJIBHOU PabOTHI.
1 T — VYpoxk "deHonsl 1 apoMaTUYeCcKue
crupter”" (POIII)
CHHPTRL: MCTAHOI M ITAHOL. https://resh.edu.ru/subject/lesson/572
Bonoponnas cssb 7/start/150577/
18. MHOroaroMHbI€ CIIUPTHI: Ypok "Anpaeruasl U KETOHBI"

STUJICHIJIUKOJIb U INTMIECPUH

(PBII)
https://resh.edu.ru/subject/lesson/477



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/5727/start/150577/
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/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481541?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7665393?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849611?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/9819506?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

6/start/150604/

19. ®deHon: cTpoeHUE MOJIEKYJIbI,
¢bu3NUeCKre U XUMHYECKHE
CBOICTBa, MPUMEHEHHE

Ypoxk "OnHOOCHOBHEIE TTPEeNEIbHBIE
KapOOHOBBIE KUCIIOTHI. Dusndeckue
u xuMuieckue cpoiictea" (MOILLI)
https://uchebnik.mos.ru/material vie
w/atomic_objects/11849452?
menuReferrer=catalogue

20. Anpneruasr: GopManbIeru U
arneranpaerun. AneTod

Ypok "YKCycHas KUCIIOTa Kak
MIPEICTAaBUTENh MPEACeTbHBIX
KapO6oHOBHIX KucIoT" (MOIII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7526880?
menuReferrer=catalogue

21. OTHOOCHOBHEIC TIPE/ICTHHBIC
KapOOHOBBIE KHCIIOTHI:
MypaBbUHAS U YKCYCHAas

Ypoxk "KapOOHOBBIE KHCIIOTHI:
YKCYCHasl, OJICMHOBas, CTEapUHOBAs,
amuHOoykcycHas" (MOL)
https://uchebnik.mos.ru/material vie
w/atomic objects/84816027?
menuReferrer=catalogue

22. IlpaxTtrueckas pabora Ne 2.
CBolicTBa pacTBOpa YKCyCHOM
KHCTIOTBI

Ypok "Briciiie kapooHOBBIE
kucIoTel. Mpua" (MOIII)
https://uchebnik.mos.ru/material_vie
w/atomic obijects/75268767?
menuReferrer=catalogue

23. CnoxHsle 3¢upbl Kak
MPOU3BOJIHEIE KAPOOHOBBIX
KUCJOT. ' MAPOIN3 CIOXKHBIX

3¢upoB

Ypok "CrnoxHbIe 3QUPBL U KUPHL"
(MDII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/7526883?
menuReferrer=catalogue

Ypoxk "XKupsr. Moromue cpeactsa”
(PBII)
https://resh.edu.ru/subject/lesson/595
2/start/150631/

24. JKupsl: ruapoan3, IpUMEHEHUE,
OmostoruuecKas pojb KHUPOB.
MpbU1a KaK COJM BBICIINX
KapOOHOBBIX KUCIIOT, HX MOIOIIEE
JlelicTBHE

Ypok "Yrnesoasl. ['nmroko3a.
Omuroca- xapuasl. Caxapo3za"
(PBII)
https://resh.edu.ru/subject/lesson/615
0/start/150687/

25. YTIIeBoabl: COCTaB,
kiaccudukarms. Baxueitmme
MPEICTABUTENIN: TIIFOKO03a,
¢bpykTO3a, caxaposa

Ypok "[lonurcaxapuabl, kKpaxmad,
uesntronosa” (POLL)
https://resh.edu.ru/subject/lesson/541
3/start/150714/

26. Kpaxmai u 1emntono3a Kak
IPUPOAHBIE TOIUMEPHI

Ypok "Brruucienust o XuMHU4eCKUM
YpaBHEHUSM KOIMYECTBa, 00bEMA,
Macchl BEIIECTBA MO KOJIUYECTBY,
00BEMY, Macce peareHToOB WK
npoaykToB peakiuu” (ML)
https://uchebnik.mos.ru/material vie
w/atomic_objects/8863808?
menuReferrer=catalogue

27. O0001IEHNE U cCUCTEMATA3ALMS

Ypok "AMHHBI, aHWIKH: CTPOEHHE,



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://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/5413/start/150714/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://resh.edu.ru/subject/lesson/5952/start/150631/
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526883?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526876?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8481602?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7526880?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/11849452?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4776/start/150604/

3HaHWH 10 pa3neny
«Kucnopoacoaepxarire
OpTaHUYECKUE COETMHEHUS

CBOICTBA, IOTy4YeHUE, TpUMEHEeHUE"
(MDBII)
https://uchebnik.mos.ru/material vie
w/atomic_objects/75758927?
menuReferrer=catalogue

28. KonTposbHas pabora 1o pasueny
«Kucnopoacoaepxarniue

Ypok "AMHHOKHCTOTHL. benku"
(PBII)

OPraHUYECKNE COETMHEHUS 1 httDS://reSh.edu.ru/Subi eCt/leSSOH/474
3/start/150742/

29. AHanu3 KOHTPOJBHOH paboTHI.

AMUHBI; METUJIAMUH U aHUJIMH 1
Ypoxk "benku" (MOIII)

30. AMUHOKHUCIIOTHI KaKk aM(pOTepHbIE https://uchebnik.mos.ru/material vie
OpraHUYeCKHE COEAUHEHHUS, UX w/atomic_objects/10325359?
OMOJIOTMYECKOE 3HAUECHHE. 1 menuReferrer=catalogue
Ilentuabl

31. benku Kak IpUpPOHbIE
BBICOKOMOJICKYJISIPHBIC 1
COSHHEHIS VYpok «HykIIeMHOBBIE KUCTOTHD)

(MDII)
https://uchebnik.mos.ru/material vie

32. OCHOBHBIE IOHATUS XUMUHU w/atomic_objects/10904543?
BBICOKOMOJICKY/IAPHBIX 1 menuReferrer=catalogue
COCTMHEHUM

Ypok "OCHOBHBIE IOHATHS XUMUHN

33. OcHOBHBIE METOZIBI CHHTE3A BBEICOKOMOJICKYJISIPHBIX COSTMHCHUH"
BBICOKOMOJIEKYJISIPHBIX | (MDILI)
coequHeHni. Ilnactmaccsl, https://uchebnik.mos.ru/material_vie
Kay4yKH, BOJIOKHA w/atomic_objects/11849570?

menuReferrer=catalogue
VYpok "HarypaiabHbIi KaydyK.
. Cunrternueckue kayuyku" (POLL)
34.Hroroserid ypox ! https://resh.edu.ru/subject/lesson/615
2/start/150850/
OBLIEE KOJIMYECTBO YACOB 34

10 ITPOI'PAMME



https://resh.edu.ru/subject/lesson/6152/start/150850/
https://resh.edu.ru/subject/lesson/6152/start/150850/
https://uchebnik.mos.ru/material_view/atomic_objects/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://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/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/10325359?menuReferrer=catalogue
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7575892?menuReferrer=catalogue

IHOYPOYHOE INVTAHUPOBAHUE

11 KJIACC
KoaunuecTBo yacon
Ne n/m Kontpo | IIpakTn JJ1eKTPOHHBIE (P POBHIE
Tema Ypoka Bcero | apHBIE yecKHue 06pa30BaTeJ1bH]>Ie pecypcChl
padotbl | padoThI
POIII 11 xmacc
https://resh.edu.ru/subject/29/11/
1. XWMHYECKUH 3IIEMEHT. MDIII 11 xaace
ATOM. DIeKTpOHHAS 1 https://uchebnik.mos.ru/catalogue?
KOH(HUTYypaLusi aTOMOB aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268,35909478
2. llepuoamueckwii 3aKOH U
Iepuoauueckas cucrema
XAMMYECKUX DIIEMEHTOB POIII 11 xacce
J1. . Menpneneena. https://resh.edu.ru/subject/29/11/
3aKOHOMEpPHOCTH 1 MDBII 11 xmace
H3MEHEHIS CBONCTE https://uchebnik.mos.ru/catalogue?
XUMHYECKIX 3IeMEHTOB I aliase§=lesson template,video lesson,video
HIX COEMHEHHMI 11O &subject program ids=31937268,35909478
rpyMnIaM U Ieproaam.
3. Crpoenue BeliecTBa.
XuMuueckas CBsi3b, ¢é POIIT 11 xnace )
BHIsL. MeXaHu3MbI https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
O6pa30BaHHHU ! https://uchebnik.mos.ru/catalogue?
KOBAaJICHTHOH CBA3H. aliases=lesson_template.video lesson.video
Bonoponnast cBs3p &subject program ids=31937268.35909478
4. BaJleHTHOCTb.
DIIEeKTPOOTPHUIIATEIEHOCTh POIII 11 xnacce
. CreneHb OKUCIEHHS. https://resh.edu.ru/subject/29/11/
BemectBa 1 MBI 11 knace
MOJIEKYIISIPHOTO 1 https://uchebnik.mos.ru/catalogue?
HEMOJEKYISPHOTO aliase§zlesson template,video lesson,video
&subject program ids=31937268.35909478
CTPOCHHS
5. TloHsiTME O AUCTIEPCHBIX POIII 11 xiace
cucreMax. VicTuHHbIE U https://resh.edu.ru/subject/29/11/
KOJIJIOUJTHBIE PAaCTBOPBHI. 1 MBI 11 Knace
MaccoBas 1018 BEIecTBa https://uchebnik.mos.ru/catalogue?
B PacTBOpe aliase§=lesson template,video lesson,video
&subject program ids=31937268,35909478
6. Krmaccudukarms u
HOMEHKIIATypa PO1II 11 kmace
HEOPTraHU4YECKHUX https://resh.edu.ru/subject/29/11/
COEIUHEHUH. 1 MOBII 11 Knaqc
TeHeTHYeCKast CBSI3b https://uchebnik.mos.ru/catalogue?
HEOPraHWYEeCKUX BEIIECTB aliase§=lesson template,video lesson,video
&subject program ids=31937268.35909478
Pa3IUYHBIX KIaCCOB
7. Kiaccuduxarms | POHUI 11 xmacc

XHUMHUYCCKHUX peaKuHﬁ B

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/

HEOpPraHU4EeCKOU U
OpraHM4ecKoOil XUMUHU.
3aKOH COXpPaHEHUS MaCChl
BEIIECTB. 3aKOH
COXpaHEHUs U
MpeBpaILEHUs SHEPTUU
TIPH XUMHAYIECKUX

MBI 11 knace

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

&subject program ids=31937268,35909478

paboTel. MeTauibl, ux
MIOJIOKEHUE B
Ilepuonnueckoil cucreme

peakiusax
8.  CkopoCTb peakuuu. POIII 11 xnace
DaKTopHL, BIUAIOIINE HA https://resh.edu.ru/subject/29/11/
CKOpOCTb PEAKIIUH. MDSII 11 knace
OGpaTHMbIE PEaKLIHH. https://uchebnik.mos.ru/catalogue?
XHMUUECKOE PABHOBECHE aliases=lesson_template,video_lesson,video
&subject program 1ds=31937268.35909478
POIII 11 xnacc
9. Ilpaxruieckas pabota Ne https://resh.edu.ru/subject/29/11/
1. Bnusinue pa3iuuHbIX MDIII 11 knace
(hakTOpOB HA CKOPOCTH https://uchebnik.mos.ru/catalogue?
XMMUYECKOH peaKkIuu aliases=lesson_template,video_lesson,video
&subject_program ids=31937268,35909478
10. DnekTponuTHYecKas POIII 11 xmace
muccormanus. [Tlonsrue o https://resh.edu.ru/subject/29/11/
BOJIOPOJIHOM TOKa3aTese MDII 11 knace
(pH) pacTBopa. Peakimu https://uchebnik.mos.ru/catalogue?
HOHHOIO OBMeHA aliases=lesson_template,video_lesson,video
&subject program ids=31937268.35909478
POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
11. I'maponus opraHNYEcKux MDIII 11 xace
¥ HEOPTaHMYECKUX https://uchebnik.mos.ru/catalogue?
BEILIECTB aliases=lesson_template,video_lesson,video
&subject program ids=31937268,35909478
12. OxucnurensHO- POIII 11 kmace
BOCCTAHOBHUTEJIbHBIE https://resh.edu.ru/subject/29/11/
peakuuu. [TorsTre 06 MDBII 11 xnacc
3NIEKTPOJIN3E PACILIABOB U https://uchebnik.mos.ru/catalogue?
PACTBOPOB CoJeii allase§=lesson template,wdeo lesson,video
&subject_program_ids=31937268,35909478
13. O600wmenue u POIII 11 xmace
CHCTEMATU3AIMs 3HAHUM https://resh.edu.ru/subject/29/11/
o pazzaeny MDO3III 11 knace
«TeOpeTHIeCKIEe OCHOBBI https://uchebnik.mos.ru/catalogue?
S — aliases=lesson_template.video_lesson.video
&subject_program_ids=31937268,35909478
POHI 11 xmacc
https://resh.edu.ru/subject/29/11/
14. KonTponbHas paboTa o MDIII 11 xnace
paszneny «Teoperuueckue https://uchebnik.mos.ru/catalogue?
OCHOBBI XUMHI» aliases=lesson_template,video_lesson,video
&subject program 1ds=31937268.35909478
15. AHanu3 KOHTPOJIBHOM POIII 11 xmace

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



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

XUMHYECKUX AIIEMECHTOB
J. . MenpaeneeBa u
0COOEHHOCTH CTPOCHHUSI
atoMoB. O0rue
(hU3uIecKre CBOMCTBA
METaJlIIOB

aliases=lesson template.video lesson.video
&subject program 1ds=31937268,35909478

16.

CniaBbl METAILJIOB.
DNEeKTPOXUMUYCCKUN P
HaIps>KeHU METaJlIoB.
CriocoObl oTy4eHust
METaJIOB

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson,video
&subject program i1ds=31937268,35909478

17.

XUMHYECKHE CBOIICTBA

POIII 11 xmacc
METAJIOB (HaTPHH, KaJlui, https://resh.edu.ru/subject/29/11/
KaJbLIMHM, MarHui, MBI 11 xnacc
ATFOMHHUIN) U UX https://uchebnik.mos.ru/catalogue?
COeqUHEHHUIT aliases=lesson template,video lesson.,video
&subject program ids=31937268.35909478
POII 11 xmacc
https://resh.edu.ru/subject/29/11/
18. XuMuueckue cBOMCTBA MDIII 11 knace
LIUHKA, MEJIN U UX https://uchebnik.mos.ru/catalogue?
COEUHEHNIH aliases=lesson_template,video lesson,video
&subject program 1ds=31937268.35909478
POIII 11 xnacc
https://resh.edu.ru/subject/29/11/
19. Xumunyeckue cBoicTBa MDIII 11 knace
XpoMma, Keleza U uxX https://uchebnik.mos.ru/catalogue?
COeTUHEHHH aliases=lesson template.video lesson.,video
&subject program_ids=31937268,35909478
20. IIpakTnyeckas padota Ne POIII 11 xmace
2. Pemenue https://resh.edu.ru/subject/29/11/
9KCIIEPUMEHTAJIbHBIX MBI 11 xnacc
3a71a4 10 TeMe https://uchebnik.mos.ru/catalogue?
«MeTamnIED aliases=lesson template,video lesson,video
&subject program i1ds=31937268,35909478
21. HemeTtamsl, ux
ITOJIO’KEHHE B
[lepnognueckoii cucteme
XUMUYECKUX DIIEMEHTOB
J. . Menneneesa u POII 11 knace )
0COBCHHOCTH CTPOCHHS https://resh.edu.ru/subject/29/11/
MDOIII 11 xmace
aTOI\fOB‘ Dusuyeckue https://uchebnik.mos.ru/catalogue?
CBOUCTBA HEMCTAILIOB. aliases=lesson_template.video lesson,video
AI0TpONIHA HEMETAIUIOB &subject program ids=31937268.35909478
(Ha mpuMepe KucIopoa,
cepsl, hocdopa u
yTaepoa)
POII 11 xmacc
22. XUMHYECKHE CBOMCTBA

TaJIOTCHOB, CEPBI U UX
COEIMHEHUN

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

MDOII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson template,video lesson,video
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&subject program ids=31937268.35909478

23.

XHUMHYECKHE CBOMCTBA
a3ora, pocdopa u ux
COeIMHEHH I

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

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

24.

XUMHUYECKHAE CBOMCTBA
yIaepona, KpeMHHUS U X
COCIMHEHMI

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

MBI 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson template.video lesson.video
&subject program ids=31937268,35909478

25.

[IpakTuueckas pabora Ne
3. Pemenue
IKCIEPUMEHTAIILHBIX
3a/a4 1o TeMe
«Hemeramnbn»

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson template,video lesson,video
&subject program ids=31937268,35909478

26.

O600mIeHue U
CHCTEMAaTH3aIs 3HAHUH
o Teme «Hemeranmbny.
Brrunciaenus mo
YPaBHEHUSIM XUMHUECKUX
peakuui u
TEPMOXUMUYECKHUE
pacyérsl

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson,video
&subject program 1ds=31937268,35909478

27.

KonTposnbHas pabora o
TeMaM «MeTanbl) U
«HemeTamiem

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

MDOIII 11 xmace
https://uchebnik.mos.ru/catalogue?
aliases=lesson template,video lesson,video
&subject program ids=31937268,35909478

28.

AHanu3 KOHTPOJIbHOMN
pabotel. Heopranmueckue

1 OpraHuv4CCKUC KHUCIIOTHI.

Heoprannueckue u
OpraHUYECKUE OCHOBAHUS

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

MBI 11 xmacc
https://uchebnik.mos.ru/catalogue?
aliases=lesson_template,video lesson,video
&subject_program_ids=31937268.35909478

29.

AwmdoTepHbIE
HEOPTraHUYECKUE U
OpraHuyYecKue
COEIMHEHHS.
T'eneTnueckas CBS3b
HEOPraHUYECKUX U
OpraHUYECKUX BEIIECTB

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

aliases=lesson_template.video_lesson.video
&subject_program_ids=31937268.35909478

30.

HayuHnbie MeTob1
MO3HAHUSA

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

aliases=lesson_template.video_lesson.video
&subject program ids=31937268,35909478

31.

Poip xumnu B

POII 11 xnacce
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obecreueHnn
3KOJIOTHIECKOM,
SHEPreTUIeCcKOr U
MUIIEBOM 0€30MacHOCTH

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

aliases=lesson template,video lesson.,video
&subject program ids=31937268.35909478

32.

[IpencraBnenus 06 oOmUx
HAYYHBIX IPUHIIATIAX
IIPOMBIIIIEHHOTO

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

TOTYYCHNS BaKHEHIINX ! htfcps://uchebnik.mos.ru/cgtalogue? .
BEILICCTB allase§=lesson template,wdeo lesson,video
&subject_program_ids=31937268.35909478
POHUI 11 xmacc
https://resh.edu.ru/subject/29/11/
33. YesoBek B MUpE BEIIECTB MDDIII 11 kace
Y MaTepHalioB. XUMUS U 1 https://uchebnik.mos.ru/catalogue?
3JI0POBBE YEIIOBEKA aliases=lesson_template,video_lesson,video
&subject_program_ids=31937268,35909478
POHI 11 knacc
https://resh.edu.ru/subject/29/11/
| MDBII 11 xmacc
https://uchebnik.mos.ru/catalogue?
34. UTtorosslil ypok aliases=lesson_template,video_lesson,video
&subject program ids=31937268,35909478
OBUIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME

Hop™mbl oieHnBaHuA y4e0HOI0 npeamera « XuMushH»

OueHka 0TBETOB y4allMXcsl P NPOBe/IeHUH YCTHOTO ONpoca
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OueHka «5» CTaBUTCA B CIECAYIOIIEM ClIydae: OTBET YUEHHUKA IMOJHBINA, CAMOCTOSITEIbHBIN, IPABUIIbHbIN,
U3JI0KEH  JINTEPATYpPHBIM  SI3bIKOM B ONPEJCIIEHHOM  JIOTMYECKOW  IOCIEeAO0BAaTENbHOCTH,  paccKas
COTPOBOXKAACTCS HOBBIMU MIPUMEPAMU; yUalluiics 0OHapy>KMBaeT BEPHOE MOHUMaHUE (PU3NYECKON CYIIHOCTH
paccMaTpUBaeMBbIX SIBJICHHM M 3aKOHOMEPHOCTEH, 3aKOHOB W TEOPUH, [aeT TOYHOE OINpeAeNieHHe M
UCTOJIKOBAaHHE OCHOBHBIX MOHSTHH, 3aKOHOB, TEOpUM, MpaBWIbHOE ompeiesieHue (U3MUECKUX BEIMYMH, UX
€MHUIl U CIIOCOO0B M3MEPEHUs; yJallluics yMeeT NPUMEHUTh 3HaHUS B HOBOM CUTyalluu NP BHIIOJHEHUU
NPAaKTUYECKUX 3aJJaHUi, 3HAET OCHOBHBIE MIOHATUS U YMEET ONIEPUPOBATH UMU IIPU PELICHUH 3314, IPaBUIIbHO
BBITIOJHSET YEPTEKH, CXEMbl M TpaUKH, COMYyTCTBYIOIIHME OTBETY; MOXET YCTaHOBUTH CBSI3b MEXKIY
U3y4aeMbIM M paHee HM3Y4YCHHBIM MaTepuaioM Mo Kypcy (U3MKH, a Takke ¢ MaTepuajoM, YCBOEHHBIM IpH
U3Y4YEeHUU JPYrHX IPEeJAMETOB; BlaJeeT 3HaHUAMH U yMeHUsMH B oObeme 95% - 100% ot TpebGoBanmii
pOrpamMMBl.

Ounenka «4» cTaBUTCS B CJIeAYIOIIEM ciIy4yae: OTBET YJOBJIETBOPSIET OCHOBHBIM TPEOOBAaHUIM K OTBETY
Ha OLEHKY «5», HO COJAEPKUT HETOYHOCTH B H3JIOKEHUH (PAKTOB, OMPEACICHUN, MOHATHH, OOBSICHECHUU
B3aMMOCBS3€M, BBIBOJAX M peEUIeHMM 3ajad. HEeToOYHOCTH JIerko MWCHpaBiSIIOTCS NpU  OTBETE Ha
JIOTIOJTHUTENbHBIE BONPOCHI; y4alUiicss HE UCIHOJIb3YeT COOCTBEHHBIM IIJIaH OTBETA, 3aTpPyJHSAETCS B
IPUBEICHUN HOBBIX NPUMEPOB, U NPUMEHEHUU 3HAHUI B HOBOW CUTyallMH, CJIad0 HCIOJIb3YET CBSI3U C paHee
M3Y4YE€HHBIM MaTEpHUajoM M C MaTepHUajOM, YCBOCHHBIM NPU HU3YUEHHUH APYTUX NPEIMETOB; 00BEM 3HAHUU U
yMEHUH ydaierocst coctaBistoT 80-95% ot TpeGoBaHU TPOrpPaMMBEI.

Ouenka «3» cTaBUTCA B CJeAyIOLIeM ciay4ae: OoJblIasi YacTh OTBETA YJIOBJIETBOPSIET TPEOOBAHUAM K
OTBETY Ha OLEHKY «4», HO B OTBeTe OOHApY>KUBAIOTCA OTAENIbHbIE MNpPOOeNbl, He MPENITCTBYIOLINE
JaJbHENIIEeMY YCBOEHHUIO MPOTpaMMHOIO MaTepuaia; ydaluiicss OOHapyKHMBaeT MOHUMaHUE Yy4eOHOro
MaTepuaia IOpU HEIOCTATOYHON IOJIHOTE YCBOEHHUS IMOHSITHH WM HENOCIEJ0BATeIbHOCTH U3JI0KECHUS
MaTepuaia, yMeeT IPUMEHATh MOJyYeHHbIE 3HaHUS MPH PELICHUH MPOCTHIX 3a7a4 C UCII0JIb30BAHUEM TOTOBBIX
dbopmyI, HO 3aTPyAHSAETCS MIPU PEIICHUH KaYeCTBEHHBIX 3a/1a4 U 33/1a4, TpeOyomux npeodpa3zoBanus GopMy,
yyaluiicss BiajgeeT 3HAHUSMU U yMEeHUAMU B oObeme He MeHee 80 % copaepikaHMs, COOTBETCTBYIOIIETO
IPOrpaMMHBIM TPEOOBAHUSIM.

Onenka «2» CTaBUTCA B CJeAYIOLIEM CJIy4ae: OTBET HEMPABWIbHBIN, OKa3bIBA€T HE3HAHUE OCHOBHBIX
TIOHATHN, HETIOHUMAaHUE HM3YUYEHHBIX 3aKOHOMEPHOCTEH M B3aMMOCBS3€H, HEyMeHHE paboTaTh ¢ yUYECOHHKOM,
peluiaTh KOJUYECTBEHHBIE U KAUECTBEHHBIC 3a]1a4; YYAIIMIICS HE OBJIAJI€]I OCHOBHBIMHU 3HAHUSIMU U YMEHUSIMU
B COOTBETCTBUU C TPeOOBAHMAMHM IMPOTPAMMBI; yUallWiics HE BlaJeeT 3HAHUAMHU B oO0beMe TpeOoBaHUIl Ha
OLICHKY «3».

OuneHka OTBETOB y4YallUXcsl MPH NMPOBEAEHUH CAMOCTOSTEIbLHBIX U KOHTPOJBHBIX PadoT:

OneHka «5» CTaBUTCS B CIIEAYIOIIEM Cllydae: paboTa BBINOJHEHA ITOJHOCTHIO; ClIEJIaH MEPeBO/]] €IUHUIL
BceX (u3nueckux BenuduH B «CH», Bce He0OOXOAMMBIE JaHHBIE 3aHECEHBI B YCIOBUE, IPABUIBHO BHITIOIHEHBI
YepTeKH, CXEeMbl, TIpauKH, pPHUCYHKH, COMYTCTBYIOIIME pELICHHWIO 3ajad, CJelaHa [poBepKa [0
HaUMEHOBAHUAM, NIPABUJIBHO MPOBEACHBI MAaTEMAaTUYECKHUE PACUYEThI U JIaH IIOJIHBIM OTBET; HA KAYECTBCHHbIE U
TEOPETUYECKHE BOIMPOCH! JaH IOJHBIN, HCUEPNBIBAIOIIMN OTBET JIUTEPATyPHBIM S3bIKOM B ONpEIEsICHHOM
JIOTHYECKON IMOCJIEIOBATEIbHOCTH, YyYallUiicsl NPUBOAMT HOBBIE NPUMEpPHI, YCTAHABIUBAET CBS3b MEXIY
U3y4aeMbIM M PaHee M3YUYEHHBIM MaTE€pHajoOM MO Kypcy (HU3UKH, a TakKe C MaTepHalioM, YCBOCHHBIM IpH
U3yUYCHHUH JPYTUX MPEIMETOB, YMEET IPUMEHUTh 3HAHUS B HOBOM CUTYyalluu; yJanuiicss 0OHapyKMBaeT BEPHOE
NOHUMaHHEe (PU3MUECKON CYIIHOCTH pacCMaTpUBAEMbIX SBJICHUM M 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPUH, JaeT
TOYHOE OINpEACIICHUE M MCTOJIKOBAHME OCHOBHBIX IIOHATUM, 3aKOHOB, TEOPUH, a TAKXE IPABHIIBHOE
ornpezeneHue GU3NIECKUX BETUUHNH, UX €UHUI] U CIOCOOOB H3MEpPEHUSI.



Ouenka «4» ctaBuTcs B cJIeAyIOLIeM ciay4yae: padoTa BbIIOJIHEHA MOJTHOCTHIO UM He MeHee ueM Ha 80
% oT o0beMa 3aJaHusl, HO B HEH MMeroTCs HEAOUYCTHI 1 HECYIICCTBCHHEBIC OHH/I6KI/I, OTBCT HAa KAYCCTBCHHBIC U
TCOPCTUUCCKHUEC BOIPOCHI YAOBJCTBOPACT BBIIICTICPCUYHNCICHHBIM Tpe6OBaHI/I${M, HO COACPKUT HCTOYHOCTH B
U3JI0)KEHUU (DAKTOB, OIpe/eeHH, MOHATUH, OOBSICHEHUH B3aUMOCBSI3€l, BBIBOJAX W pEIICHUU 3a7ady;
yYalIuics MCIBITBIBAET TPYJHOCTH B NMPUMEHEHWM 3HAHUW B HOBOW CHUTyalldd, HE B JIOCTATOYHOW MeEpe
UCIIONIB3YET CBSA3M C paHee M3YyYEHHBIM MAaTepHalloM U C MaTepHalioM, YCBOCHHBIM INPHU H3YYEHHUU JIPYTUX
PEIMETOB.

Ounenka «3» cTraBUTCS B CJeIYIOIEeM cJy4yae: padoTa BBINIOJIHEHA B OCHOBHOM BEPHO (00BEM
BBITIOJIHEHHOW YacTH COCTaBIsIeT He MeHee 1/2 or obmero o0bema), HO JOMYIICHBI CYIIECTBEHHBIE
HETOYHOCTH; Y4YalIUuHCs OOHAapy)KHMBaeT IOHMMAaHHE Y4YCOHOro MarepHaja IPH HEJIOCTATOYHOM ITOJIHOTE
YCBOCHHUS MOHATHI M 3aKOHOMEPHOCTEH; YMEET MPHUMEHSATD MOJIyUCHHbIC 3HAHUS TIPH PEIICHUH MPOCTHIX 3a/1a4
C WCIIOJIb30BaHUEM TOTOBBIX (OPMYJ, HO 3aTPyIHSETCS IMPH PEIICHUH KAueCTBEHHBIX 3a7a4 M CIOXHBIX
KOJIMYECTBEHHBIX 33/1a4, TPEOYIOLUX Mpeodpa3oBanus Gpopmy.

Onenka «2» cTaBUTCS B CJeAylolleM cJydae: paboTa B OCHOBHOM HE BBINOJHEHa (00beM
BBINOJIHEHHON yacTu MeHee 1/2 oT oOmiero o0bema 3ajjaHus); y4allluiics MMOKa3blBaeT HE3HAHHWE OCHOBHBIX
NOHATHUN, HETOHMMAaHHUE U3yUYEHHBIX 3aKOHOMEPHOCTEN U B3aUMOCBSI3€H, HE YMEET pellaTh KOJIMUECTBEHHBIE U
KaueCTBEHHBIE 3aJa4H.

OneHka 0TBETOB y4alMxcsi IPU NPOBeAeHUH J1a00paTOPHBIX padoT

Ounenka «5» CTaBUTCS B CIEOYIOLIEM cCilydae: jJabopaTopHas paboTa BBHINOJHEHA B MOJHOM O0beMe ¢
cOONIOJICHNEM HEOOXOAMMOM  IOCIIeOBATENFHOCTH TPOBEJIEHHUS OINBITOB M HM3MEpPEHHi; ydJauuiics
CaMOCTOATENIFHO U PALMOHAIBHO CMOHTHPOBAI HEOOX0UMOE 000PYI0BAHUE, BCE OIBITHI IPOBET B YCIOBUSIX U
peXHMax, 00eCIeYNBAIONINX TOJYyYEHHE MPABWIBHBIX pPE3yJIbTaTOB M BEIBOJIOB; coONonan TpeOoBaHUS
0e30MacHOCTH TPY/ia; B OTYETE MPABHIIBHO M aKKYPATHO BBIMIOJHUI BCE 3aMHMCH, TAOJIHIIbI, PUCYHKH, YEPTEKH,
rpad UKy, BBIYUCICHHUS; COCTABIII YPABHEHUS PEaKIIUil.

Ounenka «4» cTaBUTCSl B CJeAYIOIIeM cjy4dae: BBIIOJHEHHE Ja0OpaTOpPHON paboOThl yAOBIETBOPSET
OCHOBHBIM TPE€OOBAHUSM K OTBETY Ha OLEHKY «5», HO yYallUiics JOMYCTUI HEJA0UYEThl WM HErpyOble OMINOKH,
HE MOBJIMSBIINE HAa PE3yJIbTAThl BHITIOJTHEHUS paOOTHI.

Onenka «3» cTaBUTCSH B CJEAYIOIIEM CJIy4yae: pe3ysbTaT BHITIOJTHEHHOW YacTH J1a00OpaTopHO paboThI

TaKOB, YTO IO3BOJISIET IOJIYYUTh MPABWIbHBIM BBIBOJA, HO B XOJI€¢ NPOBEACHUS OIbITA M HU3MEPEHUH €CTb
CYILLIECTBEHHbIE OLIMOKYU NPU HAIMCAHUU YPAaBHEHUN PEaKIIHil.

Ouenka «2» cTaBuUTCS B CJeAyIOLIeM cJydae: pe3ylbTaThl BBINOJIHEHUS J1TaOOpaTopHON paboThl HE
MO3BOJISIIOT ~ C€JIaTh TPaBUJBHBIM  BBIBOJ, WM3MEPEHHUS, BBIUYUCICHUSA, HAOMIOACHUS IMPOU3BOIMINCH
HENpaBWIbHO, YPAaBHEHUs PEAKLUI OTCYTCTBYIOT WJIM UMEIOT IpyOble OIINOKH.

IIpumeyanus.
Bo Bcex cnmyuasx OIeHKa CHHMIKAeTCs, €CIM YYEHUK He cOoOoaan TpeOOBaHUI TEXHHKH OE30MaCHOCTH

IIpM IIPOBEICHMM OJKCIEpUMEHTa. B Tex ciydasx, KOrjJa ydalluiics IOKa3aJl OPUIMHAIBHBIA IOAXOJ K
BBITIOJIHEHHUIO paOOTHI, HO B OTYETE COAEPIKATCS HETOCTATKH, OIICHKA 32 BBIINOJIHEHHE PabOoThl, 10 YCMOTPEHHUIO
YUUTENs, MOXKET ObITh TOBBIIIEHA 110 CPABHEHHUIO C YKa3aHHBIMU HOPMaMH.

TecToBBIN KOHTPOJIb:

Llenbro TECTOBBIX 3alaHUil SBJISIETCS BO3MOYKHOCTH BBISIBICHUS 3HAHWM, YMEHUI, HABBIKOB KaXXJ0TO
UCIIBITYEMOI0, TI03TOMY B Ka4€CTBE MHTEPIIPETALMOHHON CUCTEMBI OTCUETA MCIIOJB3YETCS KOHKPETHAs IJIst
OTIpeIeIIEHHOM BO3PACTHOM TPYIITBI YYaIIUXCs 00JIaCTh COJIEPIKaHUS JAHHOTO yUeOHOTO IpeIMeTa.

3amaHus TeCTOB pa3paboTaHbl B IBYX (hopmax:
1. 3akpbIThle 3amaHus (3aJaHMs C BBHIOOPOM OTBETOB, INpPHU KOTOPBIX HCHBITYEMbIH BBIOWpAET

IpaBUIbHBIM OTBET U3 YMCIIa TOTOBBIX, IPUJIATaeMbIX B 3aJJaHUM TecTa (Kak MpaBUIIo 2-4 BapuaHTa).
2. OTKpBITHIE 337aHNUs (3a1aHKsI, B KOTOPBIX UCTIBITYEMbIH caM (OPMYIHPYET OTBET).



[Ipu TectupoBaHuM Bce BepHble OTBeThl Oepyrcs 3a 100%, Torma oTMeTKa BBICTABISETCS B
COOTBETCTBUHU C TAOIUIIEH:

IIpoueHTt BbINOJIHECHUS Or1meTka

3ajlaHust

95% u Gonee OTJIMYHO

75-94%% XOpOoLIO

50-74%% YIOBJIETBOPUTEIILHO
menee 50% HEYI0BJICTBOPUTEIILHO

Ilepeyenb omudoK
I'pyObie ommoOKku:

- HE3HaHWE OTpeJIeICHN i OCHOBHBIX MOHATHH, 3aKOHOB, MPaBUJI, OCHOBHBIX MMOJIOXCHHMA
TeopuHu, (GOpPMyJ, OOIICTPUHITEIX CHMBOJIOB OO0O3HAYCHHS (PU3UYCCKUX BEIMYHH, CIWHUI[ WX
U3MEPEHUS;

- HEYMEHHE BBIJICITUTH B OTBETE TJIABHOE;

- HEYMEHHE TPUMEHATh 3HAHUSA NJs peIIeHUs 3a7ad U OOBICHEHUS (PUINIECKUX
SIBIICHUH; HEMPaBWIBHO C(HOPMYITHPOBAHHBIC BOIPOCHI 3aJa4d WM HEBEPHBIC OOBSICHCHHS XOJa ¢
peIlleHHUs; HEe3HAaHWE MPHEMOB pEIICHHUs 3a]a4, aHAJIOTHYHBIX paHEe PEIIeHHBIM B Kiacce, OIIMOKH,
MOKA3bIBAIOIINE HENPABWILHOC TMOHMMAHHWE YCJIOBHS 33Ja4dl WJIH HENPAaBHIBLHOEC HCTOJIKOBaHHE
peleHus;

- HEYMEHHE YMTATh U CTPOUTH IPpaUKH M MPUHIIMITHATHHBIC CXEMBI,

- HEYMEHHE TOJTrOTOBUTh K paboTe YCTaHOBKY WM JabopaTopHOE 00OpYyIOBaHHE,
IIPOBECTH OITBIT, HEOOXOIUMBIC PACUETHI, WIIH UCIIOJIb30BATh MOJMyUYECHHBIC JTaHHBIC JIJIST BHIBOJIOB;

- HEOpeXKHOe OTHOIIGHHWE K JIaDopaTOPHOMY OOOPYIOBaHUIO U HW3MEPHUTEILHBIM
npudopam;

- HEYMEHHE OTPEACIIUTh TOKa3aHNue H3MEPUTEITHHOTO IPUOOPa;

- HEYMEHHUE COCTaBJISTh YPAaBHCHHS PEAKIIUI, SJICKTPOHHBIN OaJlaHc;

- HapyIlIieHne TpeOoBaHU nMpaBuiI 0€30MaCHOTO TPYyAa MPH BBIOJIHEHUN YKCTIEPUMEHTA.

Herpyo0sbie omunoku:

- HETOYHOCTH (OPMYIIMPOBOK, OMpeACTICHUN, MOHATHI, 3aKOHOB, TEOPHii, BEI3BAHHBIC
HETIOJTHOTOM OXBaTa OCHOBHBIX IPU3HAKOB OIPEACISCMOr0 TOHATHS, ONIMOKH, BBI3BAHHBIC
HECOOTIOICHUEM yCIIOBUI MPOBEACHUN OTIBITA WIIK U3MEPECHHIA;

- OIMMMOKU B YCJOBHBIX OOO3HAYCHUSAX HA MPHHIMITHAIBHBIX CXEMaX, HETOYHOCTH
yepTexkeid, rpaduKkoB, CXeM;

- MPOITYCK WJIM HETOYHOE HAITMCAHNE HAMMEHOBAHHMH € TUHUI] (PH3UICCKIX BEITHUYHH,

- HEpaIMOHAIBHBIN BBIOOP XOAa PEIICHHUS.

Henouerni:

- HEpallMOHAJIbHbIE  3allCH TPH  BBIYUCICHUSAX, HEpaIOHAJbHBIE  IPHUEMBI
BBIYUCIICHUH, NPEOOpa3oBaHMii U peIIeHUH 3a1a4;

- apu(pMETHYECKUE ONTMOKHA B BBIUYUCIEHUAX, €CIM 3TH OIIUOKUA Tpy0O HE HCKAKAIOT
PEANTBHOCTH MOJTYYEHHOTO Pe3yIbTaTa;

- OTJIENIbHBIE MOIPEIIHOCTH B (JOPMYIUPOBKE BOIIPOCA WIIM OTBETA;

- HeOpeKHOE BHITIOJTHEHHE 3aMHUCe, YepTeKel, cXeM, TPaHKOB;

- opdorpadudeckre u MyHKTyaIlMOHHBIC OIIHOKH.



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