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MHNOACHUTEJBbHASA 3AIINCKA

PaGouas nmporpamMma mo XMMUU Ha YpOBHE CpeHEro o0Iiero ooOpa3zoBaHus pa3padora-
Ha Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpa3oBanuu B Poccuii-
ckori Denepanun», TpeOOBaHUIM K pe3yiabTaTaM OCBOCHHS (elnepalbHOM 00pa3oBaTEIbHOM
nporpamMmel cpearero oomiero oopazopanusa(POIT COO), npencrabiieHHBIX B DeeparibHOM
rocynapcTBeHHOM oOpaszoBarensHoM cranaapte COO, ¢ yuérom KoHnennuu npenogaBaHus
y4eOHOro npeameTa «XuMHUs» B 00pa3oBaTeIbHBIX opranmu3anusix Poccuiickoit denepanun,
pealn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIe MPOrPaMMbl, U OCHOBHBIX MoJIoxkeHul «CTpare-
rUu pa3BuTUs BocnuTanus B Poccuiickort @eneparnuu Ha nepuon a0 2025 roga» (Pacmopsi-
xenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 — p.).

B cootBercTBHu ¢ @3 « O6 006pazoBanuu B Poccuiickoit @eaeparuu (ot 29.12.2012 1t Neo

273 -®3) 3akonom 00 oopazoBanuu B PK ot 15.12.2014 r. Ne94 -H-3 ( ¢ usamenenusmu Ha 10
ntons12021 r. ) HopMaTuBHBIMU akTamMu MunucTepcTBa npocsemenus POMO u H PK:

[Tpuxa3z MunucrepctBa npocsemienuss Poccuiickoit @eneparnuu ot 05.12.2022r Ne 1063 «
O BHecenunu u3mMeHeHui B [lopsok opranusanuu U ocyliecTBIEeHUS 00pa3oBaTeIbHON Jesi-
TEIHHOCTHU IO OCHOBHBIM 00111€00pa30BaTeIbHBIM NPOrpaMMamM — 00I1e00pa3oBaTeIbHbIM
MporpaMMaM HavajabHOTO O0IIEro, OCHOBHOT'O OOIIIEro U CpeHero odiero oopazoBaHus,
YTBEPKJICHHbIN ITpUKa3oM MuHuctepcTBa npocsenienus Poccuiickoin @enepaunn ot 22
mapta 2021r Ne 115».

[Tpuxa3z MunuctepctBa [Ipocsemenus P® ot 31.05.20211 Ne 287 « O6 yTBepxkaenuu ¢e-
JepajIbHOr0 rOCy1apCTBEHHOTO0 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOTO 00111er0 00pa3oBa-
HUS.

[Tpuxa3z Munucrepctsa [Ipocsemennus P® orl6 Hos10ps 2022r.Ne993 « OO0 yrBepx)aeHun
(dhenepaibHON 00pa30BaTEIBHON MTPOTPAMMBI OCHOBHOT'O 00IIIETO 00pa30BaHUS.

[Tpuxa3z MunucrtepctBa oOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 « 6 yrBepxae-
HUU ¢eaepanbHOro rocy1apcTBEHHOr0 00pa3oBaTeIbHOrO CTaHAapTa CPeAHEro oouero oo-
pazoBaHus» ( C IBMEHEHHUSIMU U JOTOTHEHUsIMU ) Penakiius ¢ usmenenusiMmu Ne732
0112.08.2022.

[Mpuka3 MunncrepcrBa [IpocBemenus: Poccuiickoit @enepannm ot 18.05.20231 Ne371 «
06 yTBep)kaeHnn (enepanbHOl 00pa30BaTENbHON MpoOrpaMMbl CpeaHero oobiiero oopaszo-
BaHMs». (3apeructpupoBan 12.07.23 Ne 74228).

[TopsiToK OpraHU3aIMK U OCYIIECTBICHHUS 00pa30BaTEIbHOMN JAEITEILHOCTH O OCHOBHBIM
0011e00pa3oBaTeIbHBIM PO TaMMaM — 00pa30BaTEIbHBIM IIPOrpaMMaM Ha4YaJIbHOTO OOIIEeTO
, OCHOBHOT'O OOIIIET0, CPeTHEr0 00IIero 00pa3oBaHus ,yTBEPKACHHBIM MpUKa3oM MUH mpo-
cemeHust PO or12.07.2023r. Ne 74223.

[Tpuka3 Mun npocsemienust Poccun 0130 centsiops 2022 r Ne874 «O06 yTBep:KJIeHUH I10-
psiika pa3paboTKU M yTBEepKJIeHHs (peiepalbHbIX OCHOBHBIX 0011€00pa3oBaTeIbHBIX MPO-
rpaMm» 3apeructpuposas 02.11.2022 Ne 70809).

Canurapnslie npasuia CII 2.4.3648 -20 « CaHuTapHO — 3MUAEMUOIOTHYECKUE TpeOOBaHUS
K OpraHu3alisM BOCIIUTAHUS U 00yYeHHS , OT/AbIXA M 030POBJICHUS AETEH U MOJIOICKUY,
YTBEPKJICHHBIE MOCTAHOBJIEHUEM | JTaBHOTO TOCYIApCTBEHHOI'O CAaHUTApHOTO Bpada PO ot
28.09.2020 . Ne28;



Canutapusie npaswia CII 1.2.3685 -21 « 'uruennveckne HOpMaTHBBI M TPEOOBAHUS K
obecrieyeHn1o 6e30MacHOCTH U OE3BPEAHOCTH ISl YeIOBEKa (PaKTOPOB CPEbl OOUTAHUS
YTBEpKJI€HHbIE IOCTaHOBJIEHHEM [ JTaBHOIO TOCYAapCTBEHHOI0 CaHUTapHOro Bpaya PO
0128.01. 2021 Ne2

[Ipuka3z MunucrepcrBa npocsenienus Poccuiickont @enepanun ot 21.09.2022 1. No 858 «
00 yTBepkieHnH (efepanbHOro nepeyHss y4eOHUKOB , JOMYHIEHHBIX K UCTOIb30BAHUIO IIPU
pealin3ali UMEIOUINX TOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX MPOrpaMM Ha-
YaJlbHOTO 00IIeT0, OCHOBHOT'O OOIIET0, CPEeTHEro 00IIero 00pa3oBaHusl OpraHu3alusIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEeNbHYIO ACSTEIBHOCTD, U YCTAHOBJICHUS MPEIEIBHOTO CPOKA
MCIIOJIb30BAHUS UCKITIOYCHHBIX YICOHUKOBY.

[TocranoBnenue ['maBHOrO rocyapcTBeHHOro canutapHoro Bpaua P® ot 28.09.2020 r. Ne
28 « 06 yrBepxkaeHuu canutapasix npasui CII 2.4 3648 -20 CanuTtapHO — 31HI€MHOJIOTH-
YyecKre TPeOOBaHMS K OPraHU3alliyd BOCHHUTAHUS U O0yUEHHsI, OTJbIXa U 030POBJICHUS MO-
TIOJICHKH.

[Tpuxa3z Munucrepcta npocsemienus PO ot 21 urons 2023 roga Ne 556 «O BHeceHuu
n3MeHeHui B npuioxeHus Ne 1 u Ne2 k npukazy MunucrepctBa npocseienus PO or 21
ceHtsi0ps 2022 rona « OO0 yTBepkIeHUHU deaepatbHOro NepeyHs: y4eOHUKOB, JOMYIIEHHBIX
K UCIIOJIb30BAHUIO MPH pean3alii UMEIOIINX TOCYAapCTBEHHYIO aKKpEAUTaIMI0 00pa3oBa-
TEJIBHBIX MPOTrpamMM HayabHOTo o0m1ero. CpeaHero o61mero 00pa3oBaHUs OPraHU3ALMSIMH |,
OCYIIECTBIISIOMIUMHU JIEATETbHOCTh, M YCTAHOBJIEHUS MPEACIIBHOTO CPOKA UCTIOTH30BAHUS
HCKJIFOYCHHBIX YYEOHUKOBY.

[Tpuxa3 MmunuctepceTBa npocserienus Poccuiickoit @eneparnuu ot 02.08.2022 Ne653 « O6
YTBEp)KIECHUH (heZiepalbHOTO MEPEUYHsI AIIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, IOIY-
[ICHHBIX K MCIIOJIb30BAaHUIO UMEIOIINX TOCYIAPCTBEHHYIO aKKPEIUTAIIHIO 00pa30BaTeIbHBIX
nporpamm HOO, OO0O,COO» (3apeructpupoBan 29.08.2022 No 69822).

ITpuka3 Ne 24 ot 31 aBrycra 2023roga "O6 yrBepxiaeHun ydeOHoro miana MKOY
"ITputoTHeHCKast MHOronpoduabHas ruMHasus Ha 2023-2024 yuebnsblil rox"

XuMHs Ha ypOBHE YIIyOJIEHHOTO M3y4eHHs 3aHUMAeT Ba)KHOE MECTO B CUCTEME ecTe-
CTBEHHO-Hay4yHOro obOpazoBanus ydamuxcs 10—11 xnaccos. M3ydenue npenmera, peanusye-
MO€ B YCHOBUSX AU(GHEepeHIIUPOBAHHOTO, TPOGUIHLHOTO 00YyYeHHUs, MTPU3BAHO O0ECIICYUTH
00111€00pa30BaTENbHYI0 U OOIIEKYJIBTYPHYIO OJIOTOBKY BBITYCKHUKOB IIKOJIbBI, HEOOXOAH-
MYIO JUISl aJanTaluyd uX K OBICTPO MEHSIOIIMMCS YCJIOBHSIM XKU3HU B COIUYME, a TAK¥Ke ISt
NPOAOIDKEHUsT O0y4eHHMs B OpraHU3alMsIX NpodeccHOoHAIBHOro 00pa3oBaHUs, B KOTOPBIX
XUMUS SIBIISIETCS OTHOM M3 MPUOPUTETHBIX TUCITUTLINH.

B mporpamme mo XxumMuu HazHadeHHE MpeaMera «XUMHS» MOTydaeT MOAPOOHYIO WH-
TEpPHPETALMIO B COOTBETCTBUU C OCHOBomonarawmumu nojoxenusmu ®I'OC COO o B3au-
MOOOYCIIOBJIIEHHOCTH 1I€JIeH, COJepKaHus, pe3ylIbTaTOB 00yueHHUs] U TpeOOBAHUN K YPOBHIO
MOATOTOBKH BBIMYCKHUKOB. CBHUAETEIBCTBOM TOMY SIBJISIOTCS CIEAYIOIINE BBINOIHIEMbIE
MPOrpaMMOil MO0 XUMHUU (QDYHKITUH:

¢ uHPOPMALMOHHO-METOINYECKAs, pealn3anns KOTOpoW 00ecreunBaeT MOJTy4YeHUE

MPEJCTABICHUS O LENAX, COACPKAHUH, 00IIel cTpaTeruu 00y4eHus, BOCIUTAHUS U
pa3BUTHs 00YJaIOLINXCS CPEACTBAMH MPEAMETa, U3y4aeMOro B paMKaxX KOHKPETHO-
ro npoduis;

® OpraHM3allMOHHO-IUIAHUPYIOLIAs, KOTOpas MpeayCcMaTpUBAaeT OINpEAEICHHUE: MPHH-

IIUTIOB CTPYKTYPHUPOBAHUS U MOCIIECAOBATEILHOCTH U3yUeHHUs Y4eOHOr0 MaTepuaia,



KOJINYECTBEHHBIX U KAUECTBEHHBIX €r0 XapaKTEepPUCTHUK; MOAXOI0B K (OpMHpOBa-
HUIO COJIePKATEIbHOM OCHOBBI KOHTPOJISL U OLIEHKU 00pa30BaTeNbHBIX TOCTHXKEHUIN
o0yyJaroImuxcs B paMKax UTOrOBOM aTTecTally B (popMe eAMHOro rocy1apCTBEHHO-
ro PK3aMEHa 10 XUMUHU.

IIporpamma asst yriyOnEHHOTO U3y4E€HUS XUMHM:

® YCTaHABJIMBACT MHBAapUAHTHOE MPEIMETHOE COJAEp)KaHue, 00s3aTesIbHOE I U3Y-
YeHUs B paMKax OTHENbHBIX Hpoduieil, mpeaycMaTpUBaeT paclpeaesieHue u
CTPYKTYpUPOBAaHHE €ro II0 KJlaccaM, OCHOBHBIM COJAEPKATEIbHBIM JINHHU-
sAM/pa3zenam Kypcea;

e aéT NpUMEpHOE pacupeesieHue y4eOHOro BpeMEHH, pEKOMEHAYEMOro Ui U3y4de-
HUS OTIENbHBIX TEM;

e QpelaraeT MPUMEPHYIO IOCIEI0BAaTEIbHOCTh M3YyU€HHUsl y4yeOHOro marepuaia ¢
Y4€TOM JIOTHMKHU MOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXKIIPEAMETHBIX CBS-
3ei;

e aéT METOAMYECKYI0 MHTEPIPETAlUIO LeJIel U 3aJad U3ydeHHs NpeaMeTa Ha yrI-
JIyOJNIEHHOM YpOBHE C Y4ETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEAHErO
ob1ero oopa3zoBaHus, COIEpKATEIbHON XapaKTePUCTUKHU MJIAHUPYEMBIX PE3yJbTa-
TOB OCBOEHHSI OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl CpeAHEro odIero oopaso-
BaHUS (JINYHOCTHBIX, METANpPEeIMETHbIX, IIPEIMETHBIX), a TAK)KE ¢ Y4ETOM OCHOB-
HBIX BUJOB Y4e€OHO-TI03HABATENIbHBIX ACHCTBHI 00Yy4aroLIErocs mo OCBOEHUIO CO-
JepKaHUs NPeaMETa.

Ilo BceM Ha3BaHHBIM MO3ULUSAM B IIPOrpaMMe IO XMMHUHU NIPEAYCMOTPEHA IIPEEMCTBEH-
HOCTh ¢ 00yYeHHEM XMMHUHU Ha YPOBHE OCHOBHOTrO 00I11ero oOpa3oBaHus. 3a mpeaenamMu yc-
TAQHOBJICHHON MNpOrpaMMoil Mo XMMHUHU 00s3aTeNbHOM (MHBApUAHTHOM) COCTaBIIOIIEH CO-
JepKaHusl ydeOHOro mpeamera «XUMHs» 0CTaéTcs BO3SMOXKHOCTh BbIOOpa €ro BapuaTUBHON
COCTaBJIAIONIEH, KOTOpask JHOJKHA ONPENEIATHCS B COOTBETCTBUU C HANPABICHUEM KOHKDET-
HOTo npoduiis 00ydeHHUs.

B coorBerctBuM ¢ koHuentyaibHbIMU nosokeHusMu PI'OC COO o Ha3HaueHuun
peIMeToB 0a30BOro M yrayO0iaEHHOTO YpoBHeW B cucteme nuddepeHIMpoBaHHOTO o0yue-
HUS Ha YPOBHE CpeIHEro ooOuero oopa3oBaHHs XMMHS HA YpOBHE YIIyOJIEHHOTO M3Y4YEHMHS
HaIPaBJIEH HA PEAIM3ALNIO TIPEEMCTBEHHOCTH C MOCIEAYIOIINM 3TallOM MOJTYYEHHUs] XUMHY e-
CKOro 00pa30BaHus B paMKax U3yYeHMs CHEIHMATbHBIX €CTECTBEHHO-HAYYHBIX 1 XUMHYECKHX
JUCLUIUIMH B By3aX M OpPraHU3aLUsAX CpelHero mpodeccuoHaabHoro odpasoBanusi. B stoi
CBSI3M U3Yy4YEHME NpeaMeTa «XHUMHs» OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA PACLIMPEHUE U
yri1yOJeHre TeOPeTHUECKOW M MPAaKTUYECKOH MOATOTOBKHM OOYYaroIIMXCsl, BBIOPABIIMX OI-
penenéHHblii Tpoguiab 00ydeHus, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOUIETr0 MOTyYeHUs
XMMHUYECKOr0 00pa3oBaHMs B OpraHU3alMsaX NpodeccuoHaabHOro obpaszoBanus. Hapsay c
TuM, B cBete TpeboBanuii ®PI'OC COO k miaHUpyeMbIM pe3ylibTaTaM OCBOCHHs (enepalib-
HOW 00pa3oBaTe’abHON MPOrpaMMBbl cpeHero oOmiero odpa3zoBaHMs H3y4YEHHE MpeaMeTra
«XHMHS» OPUEHTHUPOBAHO TAK)KE HA PEILIEHUE 3a]1a4 BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS
o0yyaromuxcs, Ha (OPMUPOBAHUE Y HUX OOIIEUHTEUIEKTyaIbHbIX YMEHUH, YMEHUN paIuo-
HAJIM3alUU y4eOHOro TpyJla U OO0OOIIEHHBIX CIOCOOOB JAEATEIBHOCTH, UMEIOIIUX MEXIUC-
LUIUTMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocraBisromuMu npeaMeTa «XUMHS» Ha YPOBHE YIITYOJNEHHOTO U3YyUEHHS SBIISIOTCS
yriyonéHnble Kypesl — «Oprannyeckas XuMusi» U «OO01as u Heopranudeckas xumus». [pu
OIpeJIeIEHUH MOX0/10B K 0TOOPY U CTPYKTYpPHOH OpraHHM3aluu COJAEP>KaHHs ATUX KypCOB B
porpamMMe 1o XMMuM 3a 0cHOBY NpHHATHI nosioxkeHust ®I'OC COO o paznuuusx 6a30BOTO U
yrIIyOJnEHHOTO YPOBHEH M3YydeHUS MpeIMeTa.

OcHoBy cozepkanusi KypcoB «Opranuyeckast xuMusi» 1 «OO0Imas 1 HeopraHuyeckast
XMMHSD» COCTABIISICT COBOKYITHOCTD MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCALINXCS K 6a30BO-
My YPOBHIO U3YY€HHUs IpeaMeTa. JTa CUCTEMA 3HAHUI MOJIy4aeT ONpEAeIEHHOE TEOpETHYE-



CKO€ JIOIIOJTHEHHE, ITO3BOJISIONICe OCO3HAHHO OCBOMTD CYIECTBEHHO OOJIBIINN 00BEM (hakTo-
JIOTHYECKOro marepuana. Tak, Ha yrIyOJEHHOM YpPOBHE HM3ydUCHHUs IMpeaMera oOecredeHa
BO3MOXXHOCTh 3HAYUTCIILHOTO YBEJIWYCHHS O0BEMA 3HAHMH O XUMHYECKHX JJIEMEHTaX H
CBOMCTBAaX MX COCIMHECHUN Ha OCHOBE PACIIUPCHHUS W YIIIyOJCHUS MPEICTABICHUN O CTpOe-
HUU BEINECTBA, XUMUYECKOU CBSI3M M 3aKOHOMEPHOCTSIX MPOTCKaHUS pPeakiui, paccMaTpu-
BaeMbIX C TOYKH 3PEHUS XHUMHUYCCKOW KMHETHKU M TEPMOJIUHAMHUKHU. M3ydeHue nepuoande-
CKOro 3akoHa W Ileproauyeckol CUCTEMBl XMMHUYECKUX JJIEMEHTOB Oa3MpyeTcs Ha COBpe-
MEHHBIX KBAaHTOBOMEXaHHYECKUX IPEACTABICHUAX O CTPOCHHHM aToMa. XHWMHYECKas CBA3b
OOBSACHSACTCS ¢ TOYKHU 3PCHHUS YHEPIeTHUSCKUX M3MEHEHUH Mpu e€ 00pa3oBaHMM U paspylie-
HHUH, a TAK)KE C TOYKH 3PCHHS MEXaHU3MOB €€ oOpa3oBaHMs. V3yueHHe THUIIOB peaklui J0-
MOJIHSAETCS (POPMHUPOBAHUEM IMPEACTABICHUH 00 3JIEKTPOXUMHUYECKHX MPOIIECCaX U ICKTPO-
JIM3€ PACIUIaBOB M PAaCTBOPOB BEHIECTB. B Kypce OopraHMYecKoW XMMHU MPU PACCMOTPCHHU
PEaKIIMOHHON CITOCOOHOCTH COCTUHCHUMN yIEeNseTcsi 0c000e BHUMaHHE BOIPOCaM 00 3JIeK-
TPOHHBIX AP PeKTaxX, O B3AUMHOM BJIMSHUM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKini.

Oco0oe 3HaueHUE UMEET TO, YTO Ha COJIEPKaHNE KypCOB XUMHHU YTIyOIEHHOTO YPOBHS
W3YUYCHHUS ISl KJIACCOB ONPEACIEHHOTO poduiis (TJIaBHBIM 00pa30oM Ha UX CTPYKTYpY M Xa-
pakTep JOMOJHEHUH K 00Iel chucTeMe IPEeIMETHBIX 3HAHUI) OKA3bIBAIOT BIUSHUE CMEKHBIC
npeaMeThl. Tak, HapuMep, B COJCP)KaHUU IMpeaMeTa IS KIacCOB XHUMHKO-(DH3HUECKOIO
npoduns Oonplioe 3HaAUeHHE OyIyT UMETh AJIEMEHTHl y4eOHOro mMarepuania mo oomen Xu-
muu. [Ipy u3ydeHuun npenaMeTa B TaHHOM Cliydae akIeHT OYJeT clieliaH Ha OOIIHOCTh METO-
JIOB MO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUH B XMMHUU U B (DU3UKE: aTOMHO-MOJICKYJISIPHAS
Teopus (MOJICKYJISIpHAs TeopHsl B (U3UKE), 3aKOHBI COXPAHEHUSI MAcChl M SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, dIIEKTPOJIN3a, MPEACTABICHUS O CTPOSHUH BEIIECTB U APYTOE.

B To0 ke BpeMs B cofepKaHHH MpeaMeTa Al KJIacCOB XMMHKO-OMOIIOTUYECKOTO MPO-
¢bus OGonplIuii yaenbHBIN Bec OyAeT UMETh opraHuueckas Xumus. B aTom ciydae mpenoc-
TaBISIETCSI BO3MOXKHOCTD JUIs 0oJiee OOCTOATENHHOTO PACCMOTPEHHUsI XMMHUECKON OpraHusa-
MU KJIETKH KaK OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOWM BXOMSAT, K MPUMEPY, TaKHe
CTPYKTYpHBIE KOMITIOHEHTHI, KaK JIMMH/bI, OCNKH, YTIeBOAbI, HYKJIEHHOBBIE KUCIOTHI U JIPY-
rue. [Ipu 5ToM 3HaHHS O COCTaBe U CBOMCTBAX MpPEJICTAaBUTENIECH OCHOBHBIX KJIACCOB OpraHU-
YEeCKUX BEIIECTB CIY)KaT OCHOBOM JUISI M3YUEHHUs CYIIHOCTH MPOLeccoB (DOTOCHHTE3A, JIbIXa-
HUS, UILEBAPECHMUSI.

B mtane dopMupoBaHHsS OCHOB HayYHOTO MHUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX
METOJIOB MMO3HAHUS M OTbITA MPAKTUYECKOTO MPUMEHEHUS! HaAYYHbIX 3HAaHUN M3ydeHHE TPe/-
MeTa «XHuMHs» Ha YIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEKITPEIMETHBIX CBA3SIX C y4COHBIMU
MpeIMeTaMu, BXOSIIMMU B COCTaB MpeIMETHBIX obOnactell «EcTecTBeHHO-HayYHbBIE TTpeIMe-
TeI», «MaTemaruka u uHpopmaTukay U «Pycckuit I3bIK U IUTEpATYpay.

[Tpu uzydenun yueOHOTO mpenMera «XuUMU» Ha YIIIyOIEHHOM ypOBHE Takke, KaK Ha
YpOBHE OCHOBHOTO M CpeliHero odrmiero odpa3zoBaHus (Ha 0a30BOM ypOBHE), 3a1a4ell epBo-
CTETIEHHON 3HAYMMOCTH SBJsIeTCS (POPMHUPOBAHUE OCHOB HAYKH XMMHUU Kak OOJIACTH COBpe-
MEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JIEATEIHHOCTH YEJIOBEKa U OJHOTO U3 KOMIIOHEH-
TOB MUPOBOH KyNbTYpbl. PelieHne 3Toi 3a1aun Ha yriayOJI€HHOM YpOBHE M3YUYCHHS TIpeaMe-
Ta MperoaraeT peajn3auio TakuX melel, Kak:

e (opmupoBaHUE MPENCTaBICHUI: O MATEPUAIBHOM €IUHCTBE MUPA, 3aKOHOMEPHO-

CTSIX U TO3HABAEMOCTH SIBJICHUU MPUPOJBI, O MECTE XMMHH B CHCTEME €CTECTBEH-
HBIX HayK U €€ Benyllel polii B 00ECIICUeHUH YCTOWYMBOTO PA3BUTHUS YEIIOBEUECT-
Ba: B PEIICHUH MPOOJIEM IKOJIOTUYECKOM, IHEPTETUUECKON U MHILEBOIM 0e30macHo-
CTH, B Pa3BUTUU MEAWIIMHBI, CO3/JIaHUM HOBBIX MAaTEPUAJIOB, HOBBIX HCTOYHUKOB
SHEPTUH, B 00ECTICUCHUH PAIlMOHATHLHOTO MPUPOIOTIONB30BaHus, B (HOPMUPOBAHUN
MHPOBO33PEHUS U OOIIEH KyIbTYphl YEIOBEKa, a TAaK:Ke IKOJOTUIECKH 000CHOBaH-
HOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IIPUPOTHOMN Cpelie;



OCBOGHHUE CHUCTEMbI 3HAHUI1, JISKAIIUX B OCHOBE XMMHUECKON COCTABIIAIOINIEH ecTe-
CTBEHHO-HAyYHOW KapTUHBI MUpa: (yHIaMEHTAIbHBIX MOHATUN, 3aKOHOB U TEOPHIi
XUMHH, COBPEMEHHBIX MPEACTABICHUI O CTPOSHUH BEIIECTBA HAa Pa3HBIX YPOBHIX —
aTOMHOM, HOHHO-MOJIEKYJSPHOM, HaJIMOJEKYJISIPHOM, O TEPMOJWHAMUYECKUX U
KHMHETUYECKUX 3aKOHOMEPHOCTAX IMPOTEKAHUS XMMHUYECKUX PEaKIHi, 0 XUMHYe-
CKOM PaBHOBECHH, PACTBOPaX U JUCIEPCHBIX CHCTEMaX, 00 OOLIMX HAYYHBIX MPUH-
LUIIaX XUMHUYECKOTr0 IPOU3BO/ICTBA;

(dbopMupoBaHUEe y 00y4aOIUXCs OCO3HAHHOTO MOHUMAaHMs BOCTPEOOBAaHHOCTHU CHC-
TEMHBIX XUMUYECKUX 3HAHUU ISl OOBACHEHUS KIIOUEBBIX UeH U npoliem coBpe-
MEHHOM XUMHUH, JJIsl OOBSICHEHUS U MPOTHO3UPOBAHUS SIBJICHUN, HUMEIOIUX ECTECT-
BEHHO-HAYYHYIO MPUPOAY; TPAMOTHOIO pElIeHUsl MPoOsieM, CBA3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUS, aHAIM3a M OLEHKH C TO3HMIMHA KOJOTUYECKOW 0e30macHOCTH
MOCIIEACTBHI OBITOBOM M MPOU3BOACTBEHHOM AESITEILHOCTH YEIIOBEKA, CBA3AHHOM C
XUMHYECKHUM MTPOU3BOJICTBOM, UCIIOJIb30BAHUEM U MepepadOTKOM BEIECTB;
yriayOieHne MpeACcTaBIeHUH O HayuHbIX METOAAaX IMO3HaHUS, HEOOXOIUMBIX IS
MpUOOpEeTEeHUsT YMEHUI OpUEHTUPOBATHCS B MUPE BEIIECTB M OOBSCHEHUS XUMHUYE-
CKUX SIBJICHUH, UMEIOIIUX MECTO B MPHUPOJIC, B MPAKTUYECKON NEATEIBHOCTH U TO-
BCETHEBHOM KU3HHU.

B nnane peaiu3anuu 1nepBOOUYCPCAHLIX BOCIIMTATCIIbHBIX W Pa3BHBAIOIINX Q)YHKHI/II‘/‘I oeiao-
CTHOM CHCTEMBI CpPCAHCIO O6IH€FO 06p2130BaHI/I$I IpU U3YyUCHUU NIPEAMECTA «XUMHUS» Ha yr-
J'IY6J'IéHHOM YPOBHE OCOGYIO AKTYaJIbHOCTb an/I06peTa10T TaKM€ LCJIU MU 3aJa4H1, KaK:

BOCIUTaHHE YOEXIEHHOCTH B IO3HABAEMOCTH SIBJICHUH MPUPOJBI, YBAXKEHHUS K
Ipoleccy TBOPUYECTBA B OOJIACTH TEOPETHUECKUX U NMPHUKIAIHBIX UCCIIEIOBAaHUI B
XUMHUH, (POPMUPOBAHNE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOB-
HIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBALUU K OOYYEHHIO ¥ MIO3HAHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCITUTaHMIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX [IEHHOCTEH;

pa3BUTHE MO3HABATENIBHBIX UHTEPECOB, MHTEIEKTYaIbHBIX U TBOPYECKHX CIIOCO0-
HocTell oOydarormxcs, GopMUpOBaHHE Y HUX CO3HATEIBHOTO OTHOIIEHHS K CaMo-
00pa30BaHUIO U HENPEphIBHOMY OOpa30BaHMIO KaK YCIOBHMIO YCIEHIHOH mpodec-
CHOHAQJILHOW U OOLIECTBEHHON JESTENbHOCTH, OTBETCTBEHHOTO OTHOLIEHUSI K CBO-
€My 37I0pOBbIO U MOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

¢dbopMHpOBaHHE YMEHUH U HABBIKOB Pa3yMHOr0 MPHUPOIONOIb30BAaHUS, Pa3BUTHE
HKOJIOTUYECKOM KyJIBTYpHl, IPHOOPETEHNE OMbITa OOIIECTBEHHO-TIOJIE3HON JKOJIO-
TMUYECKON JEATEIbHOCTH.

OO1iee 4ncI0 4acoB, MPEIYCMOTPEHHBIX I U3YYEHHUs XMMHH Ha YTrIIyOJIEHHOM YpOBHE
cpenHero obmiero odbpaszoBanusi, coctanisier 204 gacos: B 10 xmacce — 102 vaca (3 gaca B
HEJIEINI0), B 11 KJjacce - 102 yaca (3 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUSA
TeopeTu4yecKkue OCHOBbI OPraHUYeCKOl XUMMHU.

[IpenMer u 3HaUEHUE OPraHUYECKON XMMUHU, MIPEICTABICHHE O MHOTOOOpa3uu OpraHu-
YEeCKUX COeIMHEHUM.

DEeKTPOHHOE CTPOEHHUE aToMa yriepoja: OCHOBHOE M BO30YXIEHHOE cocTosHUA. Ba-
JICHTHBIE BO3MOXKHOCTH aToMa yriepojaa. XUMHUYECKas CBSI3b B OPraHUYECKUX COCTUHEHHUSIX.
Tunsl rubpuaAn3aMy aTOMHBIX opOuTaliell yriepoaa. MexaHu3smMbl 00pa30BaHUs KOBAJICHT-
HOM CcBsI3U (OOMEHHBIN U JOHOPHO-aKUENTOPHBIN). THUIbI epeKpbIBaHUS aTOMHBIX OpOUTa-
neH, o- u n-cBsi3u. OuHapHas, ABOMHAs M TpoiiHas cBs3b. CrocoObl pa3phiBa CBS3EH B MO-
JIeKyJiax opraHnyeckux BemiecT. [loHATHE 0 CBOOOAHOM paauKaie, HyKieo(huse U AIeKTPo-
dure.

Teopus ctpoenust opranndeckux coeaunenuit A.M. byTiepoBa u coBpeMeHHbIE Tpei-
CTaBJICHUA O CTPYKType MOJIEKYJ. 3HAYeHHE TEOPUHU CTPOCHHUS OPraHUYECKHX COCIUHEHUH.
MonekynsipHble U CTPYKTypHBIE opMyiibl. CTpYKTypHBIE (OPMYIIBI Pa3INYHbIX BUAOB: pa3-
BEpHYTas1, COKpanéHHas, ckenetHas. M3omepus. Buabl uzomepuu: CTpyKTypHasi, IpOCTpaH-
CTBEHHasl. DIEKTPOHHBIE AP(PEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHHH (MHIYKTHUBHBIM
1 ME30MEepHBIH 2P (DHEKTHI).

[IpencraBnenne o kiaccupukanuu opraHudeckux semiecTB. [lonstue o dyHKIMO-
HanbHOU rpynmne. 'omornorus. ['omonornyeckue psibl. CuctemMarnueckas HOMEHKIATypa op-
raandeckux coenunennii (IUPAC) u TpuBraibHbIC Ha3BaHUS OTACIBHBIX MMPEJICTAaBUTEIICH.

OcoOenHoct ®  KinaccUPHKaAIuUsl  OpraHUYeckux  peakuuid. OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPTaHUYECKON XUMUHU.

DKcrepuMeHTAIbHBIE METO/IbI U3yUYEeHHsI BEIIECTB M UX MPEBpaIlleHUi: 03HAKOMIICHUE
¢ o0pa3iiaMu OpraHu4ecKuX BEIIECTB M MaTepHallaMd Ha MX OCHOBE, OMBITHI MO MpeBpalle-
HUIO0 OPraHUYECKHX BEIIECTB MPU HAarpeBaHUU (TUIaBlIeHUE, OOYTIIMBAaHUE U TOPEHUE), KOHCT-
pyHUpOBaHHE MOJIETIE MOJIEKYJl OPTaHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Anxanel. ['omonorudeckuii psa ankaHoB, oOmias Gopmyrna, HOMEHKJIATypa U H30Me-
pusi. DIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYN alKaHOB, sp3-m6pnnn3aum{
aTOMHBIX OpOuTanelt yriepoaa, 6-cBsa3b. Ou3nueckue CBOMCTBA aJKaHOB.

XUMUYEeCKUE CBOWCTBA aJKaHOB: PEaKIMH 3aMelleHUs, H30MepU3allud, ACTUIPUPOBa-
HUS, MUKIU3allud, TUPONIN3a, KpeKuHra, ropeHus. [IpeacraBneHne o MeXxaHU3ME peakiuit
PaMKAIBHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupojae. CriocoOb! MoNydeHus U MpUMEHEHUE alKaHOB.

[uknoankanel. Obmas hopmMyna, HOMEHKIATypa u u3omepusi. OCOOEHHOCTH CTPOSHUS
U XUMHUYECKUX CBOMCTB MallbIX (IMKJIOMPONAaH, IUKIO0yTaH) U OOBIYHBIX (I[MKJIOMEHTAaH,
[UKIIOTEeKCaH) IUKI0anKaHoB. CiocoObl MOTYYeHHs U TPUMEHEHNE ITUKII0ATKAHOB.

AnkeHnbl. 'oMonoru4eckuii psii ankeHoB, o01ias opMyIia, HOMEHKIATypa. DIEeKTPOH-
HOE ¥ MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN AJIKEHOB, SP -THOpUAM3aIlHs aTOMHBIX OpOuTa-
neit yrnepoaa, 6- U m-cBsi3u. CTpyKTypHasi U TeoMeTpudeckas (Iuc-Tpanc-) uzomepus. Ou-
3MYECKHE CBOMCTBA AIKEHOB. XMMHUYECKHE CBOICTBA: PEAKIIUU MPUCOCTUHEHHS, 3aMEIICHIS
B 0-TIOJIOKEHUE TPU TBOMHON CBsI3U, OMMMEpH3AINK U OKucIeHus. [IpaBuino MapkoBHUKO-
Ba. KauecTBeHHbBIE peaklMy Ha ABOWHYIO CBsi3b. CIOCOOBI MOMYYeHHS] U IPUMEHEHHE aJKe-
HOB.

Anxamuensl. Kmaccudukanus ankaaneHoB (CONMpsKEHHBIE, U30HPOBAHHBIE, KYM)IU-
posanubie). OCOOCHHOCTU 3JEKTPOHHOTO CTPOCHHUS U XUMHUYECKUX CBOMCTB COMPSHKEHHBIX
nueHoB, 1,2- u 1,4-npucoenuuenue. [lonmmepusanus conpsok€HHBIX AUeHOB. CriocoObI mo-
Ty4eHUs ¥ MPUMEHEHHE aTKaNCHOB.



Anxunbl. ["'oMonoru4eckuii psj ankuHOB, o0mas Gopmysina, HOMEHKIATypa U H30Me-
pusi. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHWHOB, SP-TUOpUIU3aLus
aTOMHBIX opOuTaneit yriaepona. @u3nvecKkue CBOWCTBA AIKHHOB. XUMHYECKHE CBOMCTBA: pe-
aKLIMKM MPUCOEIUHEHHMS, JUMEPU3ALUA U TPUMEPHU3aLUU, OKUCIeHHs. KuciIoTHBIE cBOWCTBA
AJIKWHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b. KauecTBEHHBIE peakuy Ha TPOHHYIO CBS3b.
CrniocoObl MmostydyeHus: U IpUMEHEHUE alIKMHOB.

ApomMaTtudeckue yrieBoJopo/ibl (apeHsl). 'omonorudeckuil ps apeHoB, odmas ¢op-
MyJia, HOMEHKJIATypa U U30MeEpHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
6enzona. Ou3nyueckrue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB:
peakuuu 3aMenieHus: B 0EH30JIbHOM KOJIbLIE U YTIIEBOJOPOIHOM paJuKale, peakluu Mpucoe-
JTUHEHMsI, OKUCIIeHne TomMolioroB Oenzona. I[lpencraBienne o0 opueHTHPYIOUIEM JEHCTBUU
3aMecTuTeNnel B OEH30JbHOM KOJIbLIE Ha MpUMEpe aJKUIbHBIX PaIUKalIoB, KapOOKCUIHHOMH,
TUIPOKCHIIBHOM, aMHHO- W HUTPOTPYMIBI, aTOMOB rajioreHoB. OCOOCHHOCTH XMMHUYECKUX
cBoiicTB cTupoina. [lonumepusanus ctupona. CrocoObl MOTyYeHHs] U PUMEHEHHE apoMaTH-
YECKUX YIIIE€BOAOPO/IOB.

[Tpupoanstii ra3. [Tonyrueie HedTsHbIe Ta3bl. HedTh 1 e€ mpoucxoxaenue. KameHnnbrit
yrojib ¥ MPOJIYKTHI ero nepepadorku. CrocoOsl nepepaboTKku HePTH: MEeperoHKa, KPEeKUHT
(TepMUYeCKHii, KaTamuTH4eCcKuii), pudopmunr, nuponus. [IpoaykTsl nepepadoTku HePTH, UX
MIPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.

['eneTnueckas cBSI3b MEXKY pa3IMYHBIMU KJlacCaMu yri€BOJOPOJIOB.

DIEKTPOHHOE CTPOEHHUE TajOre€HIIPOM3BOJHBIX YIJI€BOAOPOIOB. Peakuuu 3amenieHus
rajioreHa Ha THJAPOKCOTPYIIly, HUTPOTPYIILY, LIMAHOTPYIIy, aMUHOrpymnmy. JlelicTBue Ha
raJIOTEHIIPONU3BOIHBIE BOJHOIO U CIIMPTOBOTO pacTBOpa WIENoun. B3aumonencTeue aurano-
T€HAJIKAHOB C MarHueM U UUHKOM. [loHsATHE 0 MeTamtoopraHu4eckux coeauHeHusix. Mc-
M0JIb30BaHKE T'aJIOTEHIIPOM3BOAHBIX YIJIEBOJIOPOJIOB B OBITY, TEXHUKE M NPU CHHTE3€ Opra-
HUYECKHX BEIECTB.

DKcrepuMeHTAIbHBIE METObl M3YYEHHUS BEIECTB U UX MpEBpallleHuil: n3yueHue Gu-
3MYECKHX CBOMCTB YIJI€BOJOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX PEaKIMi YrieBOI0pO-
JIOB pa3NMUYHBIX KJIaccoB (0OeclBeunBaHUE OPOMHON WIIM MOJHOI BOJIBI, pacTBOpa MmepMaH-
raHata Kajus, B3aUMOJEHCTBUE alleTHIIEHA ¢ aMMHA4YHbIM pacTBopoM okcuzaa cepebpa(l)),
KayecTBEHHOE OOHapyXeHHE YIJepoJia U BOJOpOJa B OPraHMUECKUX BEIECTBaxX, MOJy4yeHHE
STHJICHA W U3YYEHHUE €ro CBOMCTB, 03HaKomileHHe ¢ KoymekuusMu «Hedte» u «Yromby, ¢
o0pa3iamMu MIacTMace, KaydykoB M Pe3HHBI, MOJICIMPOBAHUE MOJIEKYJI YIIEBOAOPOAOB U ra-
JIOTEHIIPOM3BOHBIX YTIIEBOAOPOIOB.

Kucnopoacoaepxamme oprannyeckne coeiNHEHUsI.

[IpenenbHble ogHOaTOMHBIE COUPTHL. CTpoeHHE MOJEeKyd (Ha MpUMepe METaHoja U
sTa”ona). ['omonoruueckuit psa, odmas Gopmyna, usoMepus, HOMEHKIATypa U KiIaccu(uka-
1us. PU3nvecKre CBOMCTBA MPEAEIbHBIX OJJHOATOMHBIX CIIUPTOB. BOOPOIHBIE CBSI3U MEXTY
MOJIEKYJIaMH CHUPTOB. XMMUYECKHE CBOMCTBA: PEAKIMU 3aMEUICHUs, JEerUApaTaluu, OKUC-
JIEHUs, B3aUMOJICICTBUE C OPraHUYECKUMHU U HEOPraHWYeCKUMH KucioTamu. KauecTBeHHas
peakius Ha OJTHOATOMHbIE CIUPTHI. [[eficTBUe 3TaHONa U METaHOJa Ha OPraHU3M YelIOBeKa.
CriocoOblI osTyyeHHs 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

IIpoctbie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3MUYECKUX U XUMUYe-
CKHMX CBOMCTB.

MHoroaroMHble CIUPTHI — STUIECHIJIMKONb U TIULEpUH. PU3NUYECKUEe U XUMUYECKUE
CBOMCTBA: PEaKLUU 3aMEIICHUs, B3aUMOJCHCTBUE C OPraHUYECKUMH U HEOPraHWYECKUMHU
KHUCJIOTaMH, Ka4YECTBEHHAsl PEeaKIMs Ha MHOrOaTOMHbIE ciupThl. [IpeacTaBieHne o Mexanus-
Me peakiuii HykJIeo(uIbHOTo 3aMenieHus. JleiictBue Ha opranusm yenoBeka. CriocoOs! mo-
Jy4EeHUs U MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIUSHHE THIPOKCOTPYIIBI U OEH30JbHOTO
anpa. Puznyeckue cBorcTBa (heHona. OCOOEHHOCTH XUMHUYECKUX CBOMCTB (eHona. Kauect-



BEHHbIC peakiuu Ha (eHosl. TokcuaHocTh (heHosa. CriocoObl MOJydeHUs U puMeHeHue (e-
Houia. deHondopmalbaeruaHas cMoJa.

KapOoHuIbHBIC COCTUHEHUS — alIbJICTH/IBI U KETOHBI. DJIEKTPOHHOES CTPOCHHE KapOo-
HWIBHOU TpymIibl. ['OMoIOrHuecKkre psjibl aabJACTHA0B U KETOHOB, o0Ias Gopmysia, usomMe-
pus 1 HOMEHKJIaTypa. Pu3ndyecKrue CBONCTBA aJIbJICTHIOB U KETOHOB. XMMHUYECKHE CBOMCTBA
QJIBJICTHJIOB M KETOHOB: PeaKkiuu NnpucoeauHeHuss. OKHUCICHUE albJIerHI0B, KaueCTBEHHBIC
peakiuu Ha anpAeruasl. CrocoObl MOJTydeHUs U IPUMEHEHHUE allbJICTH/IOB U KETOHOB.

OHOOCHOBHBIC TIPE/ICIbHBIC KapOOHOBBIE KUCIOThI. OCOOCHHOCTH CTPOCHUS MOJICKYJI
KapOOHOBBIX KHCIIOT. M3omepus u HOMeHKIaTypa. DU3NYECKUE CBOMCTBA OJTHOOCHOBHBIX
MpeIeIbHBIX KapPOOHOBBIX KUCIIOT. BOIOpOAHBIE CBSA3HM MEKIY MOJICKYJIaMU KapOOHOBBIX KH-
CJIOT. XMMHUYECKUE CBOMCTBA: KUCIIOTHBIC CBOWCTBA, peakiMs STepU(HUKAIMK, PEaKIHH C
Y4acCTHEM YTIIEBOJOPOIHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbHHON KUCTIOTHI. [ToHs-
THE O MPOU3BOJHBIX KaPOOHOBBIX KUCIIOT — CIOXHBIX 3dupax. MHOrooobpasre kapOOHOBBIX
KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCJIOT, JIH-
KapOOHOBBIX KHCJIOT, THIPOKCHKAPOOHOBBIX KHUCIOT. [IpecTaBUTeNN BBICIINX KapOOHOBBIX
KHUCJIOT: CTE€aApUHOBAs, MAJIbMUTHHOBAS, OJICMHOBAS, IUHOAEBAS, JTUHOIEeHO08dAs. KUCIOTHI. CIio-
COOBI TOJTYYCHUS ¥ IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Crnoxublie 3¢upbl. ['omonoruueckuii psa, oomas Gopmyia, H30MEpHUs U HOMEHKIIATY-
pa. ®usnueckre U XUMUYECKUE CBOMCTBA: THIPOJIU3 B KHCJIOH U IIEJIOUHOM cpejie.

Kupsl. Ctpoenne, Gu3ndecKkre 1 XMMUYECKHE CBOWCTBA YKMPOB: THIPOJIN3 B KHCIION 1
menoyHot cpene. OCOOEHHOCTH CBOKMCTB KHPOB, COJEPXKAIIMX OCTaTKU HEMPEACIIbHBIX
YKUPHBIX KUCIO0T. JKUPBI B IPUPOJIE.

MpbL14 Kak COJTM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

O6bmas xapakTepuctuka yrieBooB. Kiaccudukanus yrieBogoB (MOHO-, AU- U TOJH-
caxapubl). MoHOCaxapHIbl: TJII0K03a, (PyKTO3a, ramakTosza, pubdo3a, ne3okcupudosza. du-
3MUYECKHEe CBOWMCTBA M HaxoXJeHHe B mpupoje. PorocuHTe3. XUMUYECKUE CBONCTBA TITFOKO-
3bl: PEAKIUU C yYaCTHEM CHHUPTOBBIX U albJACTHAHOMN TPYIII, CIIUPTOBOE M MOJIOYHOKHUCIIOE
Opoxxenue. [IpumeHeHne TII0K03bI, €€ 3HaUYeHUE B JKU3HEIEATEIbHOCTH opranu3ma. Jlucaxa-
pUABL: caxapo3a, MalbTO3a U JIakTo3a. BoccTaHaBnIMBaKOIIUe U HEBOCCTAHABIMBAIOIINE JTH-
caxapuabl. ['maponus aucaxapunos. Haxoxxnenue B mpupone u npumenenue. [lonucaxapu-
JIbl: KpaxMall, TIIMKOTeH M 1esutono3a. CTpoeHne MakpoMOJIEKYd Kpaxmaia, TIIHKOTeHa U
1eTon036l. GU3NYECKUe CBOMCTBA KpaxMmala U LEeJUTI0NI03bl. XUMUYECKUE CBOMCTBA Kpax-
Maja: THAPOIU3, KaYeCTBEHHAs PEaKIlHs ¢ MOJ0M. XMMHUYECKHE CBOMCTBA LIEITUTIOJIO3bI: TH/-
ponus, nonydeHue 3pupoB nemtrono3bl. [ToHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
aIeTaTHBIN MIENK).

DKcrepuMeHTAIbHBIE METOIbl U3YUYCHHSI BEIIECTB M MX MPEBPAIICHHUI: PACTBOPUMOCTh
pa3IUYHBIX CIIUPTOB B BOJE, B3aMMOJCHCTBHE JTaHOJA C HATPUEM, OKUCICHHE ITHUIOBOTO
CIUpTa B allbJETU] Ha PACKATIEHHOW MEIHOU MPOBOJIOKE, OKUCICHHE dTHUIOBOTO CIIUPTA JHU-
XpoMmaToM Kalusi (BO3MOKHO MCTIOJIh30BaHUE BUACOMATEPUAIOB), KAYECTBEHHBIC PEAKIMH HA
anpnerunsl (¢ ruapokcunom auammuacepedpa(l) u ruapoxkcunom meau(ll)), peakmus riuie-
puHa c¢ ruapokcuaom meau(ll), xumudeckue cBOMCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3au-
MOJICHCTBHE pacTBOpa TIOK03bl ¢ ruapokcuaoM menu(ll), B3anmonelictBue kpaxmana ¢ Uo-
JIOM, pEIIeHHEe SKCIIEPUMEHTAIBHBIX 3a/1a4d 1o TeMaM «CrupThl u deHombl», «KapOoHOBbIE
KUCTOTHI. CIOXHBIE YPUPBD.

A30TcoepKalMe OpraHuvdecKne coeJMHEeHHUs.

AMUHBI — OpraHUYecKue MPOU3BOAHbIE aMMuaka. Knaccudukaius aMiuHOB: anudaru-
YECKUE M apOMATUYECCKHUE; TICPBUYHBIC, BTOPUYHBIC U TpeTHUHbIe. CTpOCHHE MOJIEKYIT, 001as
dbopMyIna, n3oMepusi, HOMEHKIATypa U (PU3NYECKUE CBONCTBA. XMMHUYECKOE CBOWMCTBA alld-



(haTuuecKnX aMUHOB: OCHOBHBIC CBOMCTBA, AJKWJIMPOBAHHE, B3aUMOJICHUCTBHE IMEPBHUYHBIX
aMHHOB C a30THUCTOM KUCIOTOH. COJIM aJIKUJIaMMOHUS.

AHWIMH — MOpeACcTaBUTENb aMUHOB apomaTuyeckoro psga. Crpoenue anwivHa. B3a-
MMHOE BJIMSHUE TPYII aTOMOB B MoOJIeKyJie aHuiauHa. OCOOCHHOCTH XMMHYECKHX CBOWCTB
annimHa. KadecTBeHHble peakiuu Ha aHWIMH. CriocOOBI MOJydeHUs U MpUMEHeHne anuda-
THYECKNX aMUHOB. [TonydyeHue aHuIMHA U3 HUTPOOEH30Ia.

AmuHokucinotrel. HoMeHnknatypa u wuzomepusa. OTaelbHbIE MNPEACTABUTENN O~
AMUHOKUCJIIOT: TJIMIIMH, ajJaHuH. OU3ndecKrue CBOMCTBA aMUHOKHUCIIOT. XUMHUYECKHE CBOMCT-
Ba aMUHOKHCIIOT KaK aM(pOTEPHBIX OPraHUYECKUX COSAUHEHUM, PEaKIIHs MOJTHMKOHICHCAIUH,
oOpa3zoBaHHe MENTUAHON CBs3U. buosorumdeckoe 3HauyeHUEe aMUHOKHUCIOT. CHHTE3 M THIPO-
JIN3 TENTHIO0B.

benku xak npupoansie noiauMmepsl. [lepBuuHas, BTOpUYHAs U TPETHYHAs CTPYKTypa
0enKkoB. XMMUYECKHE CBOMCTBA OEJIKOB: TUIPOJIN3, ACHATYpaIusl, KaYeCTBEHHbIEC PEaKI[MN Ha
OeJIKH.

DKCIEepUMEHTAIbHBIE METOJbl U3YyYEHUs BEIIECTB M UX IMPEBPAILCHHI: pacTBOPEHUE
OeNKOB B BOJIE, JIeHATypallis OETKOB MPH HArpeBaHHH, LIBETHHIC PEeaKlUUd Ha OENKH, pellie-
HHE PKCIIEPUMEHTATIBHBIX 33/1a4 M0 TeMaM «A30TCoJiepKallue OPraHM4eCKUe COSAMHEHUS» U
«Pacrno3HaBaHue OpraHM4eCcKuX COCTUHEHUN.

BricokoMosieKyJISIpHBIE COeIMHEHUS.

OCHOBHBIE TIOHATUSL XMMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPHU3ALUU, CPEAHssT MOJeKyisipHass Macca. OCHOBHbIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUW — MOJMMEpHU3alUs U MOJUKOHJEHCA-
LS.

[Tonumepnsle maTepuansl. [lmactmaccsl (MOMUATHIICH, MOJUIPONHICH, MOTHBUHUII-
XJIOpUJ, TOMUCTUPOJI, MOJIUMETUIMETAKPUIAT, MOJUKapOOHATHI, MOMUAITHIEHTepedTanar).
YrTunuzanus u nepepadboTka riacTuka.

DnacToMepbl: HATypalbHBIN KaydyyK, CHHTETUYECKHE Kayuyyku (OyTaJueHOBBIH, XJIO-
POTIPEHOBBIN, H30TPEHOBBIN) U CUIHKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTat-
HOE BOJIOKHO), CHHTETHYECKHE (KaIllpOH U JIaBCaH).

[TonuMmeps! crienuanbHOTO Ha3HaueHus (TedioH, KeBIap, SJIEKTPOMPOBOASIINE MOTH-
Mepbl, OropasnaraemMple TOTUMEPHI).

DKCHepUMEHTAIbHBIE METOAbl U3YUEHUS! BEUIECTB U UX MPEBPALICHUIN: 03HAKOMIICHUE
¢ oOpa3namu MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAYYyKOB, PEIICHUE DKC-
MEepUMEHTAIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue IacTMacc U BOJIOKOH».

Pacuérupie 3amaun.

Haxoxaenne MonekynsipHoi (GopMyIbl OpraHHYeCKOro COeIMHEHUS 110 MaCCOBBIM J0-
JISIM DJIEMEHTOB, BXOJSIIMX B €r0 COCTAaB, HAXOXKICHUE MOJEKYISIPHOU (OPMYIIbI OpraHuve-
CKOTO COeIMHEHHMS 0 Macce (00bEMY) MPOIYKTOB CrOpaHus, IO KOJUYECTBY BellecTBa (Mac-
ce, 00bEMY) MPOAYKTOB PEAKIIUN W/WIM HUCXOTHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYpPHOM
(hOopMyIIbI OPraHNYECKOTO BEIIECTBA Ha OCHOBE €r0 XMMHUUYECKUX CBOMCTB WM CIIOCOOOB IO-
Jy4eHHUs], ONIPEACIICHUE IO BbIX0/1a MTPOIYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzarust MexxnpeaMeTHbIX CBSA3€H MPU U3y4YeHUH opraHudeckoil xumuu B 10 kiac-
CE OCYILECTBISETCS Yepe3 UCTIOIh30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHITHIA, TaK U
MOHSATUN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKIIA.

OO0mue ecTeCTBeHHO-HAYyYHBIC MTOHATHS: SBICHUE, HAYYHbIN (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHAJIM3, CUHTE3, KiaccuuKamms, HAOIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIb,
MOJIEJIMPOBAHHUE.



Oduzuka: Marepus, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, dHEPreTUYeCKUuil
YpOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOsIHUE BEIIeCTBa, (PU3NUECKHE BEJIUYUHBL,
€IMHUILIBI U3MEPEHUs, CKOPOCTb, SHEPTUS, Macca.

buonorus: kierka, opraHu3M, sKocucTema, Ouocdepa, MeTaboIU3M, HACIEACTBEH-
HOCTb, aBTOTPOGHBIA U TeTepoTpodHBI THN NMUTaHUsA, OpokeHue, GOTOCHUHTE3, JIbIXaHUE,
OeJKH, yIIIeBObL, JKUPbI, HYKIEMHOBbIE KUCIOTHI, ()EPMEHTHI.

I'eorpacdus: mose3Hble HCKOMAaeMble, TOTLTUBO.

TexHosorus: nuieBbie MPOIYKThl, OCHOBBI PAllMOHAIBLHOTO MUTAHUS, MOIOIIUE CPEll-
CTBa, MaTE€pHAaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XuMu4deckuit anemeHT. M3oronsl. CTpoeHHE 3IEKTPOH-
HBIX 000JI0YEK aTOMOB, KBAaHTOBBIE YHCIIa. DHEPTETUYECKNE YPOBHU U MOAYPOBHH. ATOMHBIC
opbutamu. Kiaccudukarys XuMUYECKIX 3JIEMEHTOB (S-, pP-, d-, f-amemenTsl). Pactipenencuue
AJIEKTPOHOB IO ATOMHBIM OpOWTANSAM. DJIEKTPOHHBIE KOH(UTYPAIMHM aTOMOB 3JEMEHTOB
MEPBOTO—4YETBEPTOTO TMEPHOAOB B OCHOBHOM U BO30YKIEHHOM COCTOSIHUHM, 3JEKTPOHHBIC
KOH(UTypali HOHOB. DJIEKTPOOTPULIATEIBHOCTD.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XUMH4YecKux snemeHToB J[.M.
MenpeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHa U [lepruoanyeckoil CUCTEMbI XUMUYECKHX BJIe-
MEHTOB C COBPEMEHHOW TEOpUEH CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMH IMPOCTHIX U CIOKHBIX BELIECTB IO TPYyMIaM U
nepuogam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

Xumuyeckasi CBA3b. BUIbl XUMUYECKOW CBSI3U: KOBAJICHTHAs, MOHHAS, METAUINYECKAs.
Mexanu3mbl 00pa30BaHMsI KOBAJIGHTHOM CBSI3M: OOMEHHBIN U JIOHOPHO-aKIIENTOPHBIN. DHEp-
Iusl ¥ JUIMHA CBA3U. 1I0JApHOCTB, HANPABIEHHOCTh M HACBIIAEMOCTh KOBAJIECHTHOM CBS3H.
Kpatnsle cBsa3u. BonopoaHas cBsi3b. MeKMONEKYIISIPHBIE B3aMMOICHCTBUS.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXHOCTU aToMOB. CBs3b 3JIEKTPOHHOH CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUYECKUM CTPOCHHEM (Ha MpUMEpPE COEAMHEHHH 3JIEMEHTOB BTOPOTO
Mepuoa).

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHHsX. CocTaB KOMIUJIEKCHOTO HOHA: KOM-
IJIeKC000pa3oBarTeb, JUTaH bl. 3JHAaU€HHE KOMIUIEKCHBIX coenuHeHui. [lonarue o koopau-
HAIIMOHHOW XUMUH.

BemectBa MOJIEKYJIIpDHOTO M HEMOJIEKYJISIPHOTO CTPOEHMS. THIBI KPUCTAIUIMYECKHUX
peéToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsTre o nucnepcHbIX cucteMax. MctnHHbIE pacTBOpPHIL. [IpencraBienne o KOJUTOU -
HBIX pacTBopax. CrocoObl BbIpaK€HUSI KOHLIEHTPALUKA PACTBOPOB: MaccoBas JOJs BELECTBa
B pacTBOpE, MOJIsIpHas KOHIEHTpauus. HachlllleHHbIE U HEHACHIIEHHBIE PACTBOPBI, PACTBO-
puMocTs. Kpucramioruaparsl.

Krnaccudukanus 1 HOMEHKIaTypa HEOpraHU4ecKuX BellecTB. TpuBHaibHbIE Ha3BaHUS
OTJIEJIbHBIX NPECTABUTEIEH HEOPIraHUYECKUX BEIIECTB.

Krnaccudukanys XuMUYEeCKHX peakluil B HEOPraHMYECKONM M OpraHMYecKOl XHUMHU.
3aKOH COXPAaHEHHUs MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPALCHUS YHEPTHUH IPU XUMHU-
yeckux peaknusax. TeraoBbie 3((eKTbl XUMUYECKUX peakuuid. TepMoxumuueckue ypaBHe-
HUSL.

CKOpOCTh XUMHUYECKOW PEAKITNH, €€ 3aBUCUMOCTh OT Pa3IN4HbIX (pakTopoB. ['omoren-
HBIE U reTeporeHHble peakuuu. Karanus u katanns3aTopsl.

OO6parumbie 1 HEOOpaTUMBIE PeaKIMi. XUMHUUYECKOe paBHOBecHe. KoHcTaHTa XuMuue-
CKOro paBHOBecUsA. PaKTOPBI, BAUSAIOIIAE HA TOJI0O)KEHUE XUMHYECKOTO PAaBHOBECHS: TEMIIE-



paTypa, JaBjeHHE U KOHIEHTpPAllMU BEIeCTB, yuyacTByromMX B peakuuu. [Ipunmun Jle [la-
Tenbe.

OnexTponutuyeckas nuccounanus. CuibHble U cinalble 3JeKTpoauThl. CTeneHp auc-
counanuu. Cpela BOJHBIX PacTBOPOB: KHUCIIOTHas, HEHTpaiabHas, mieno4yHas. Bomopoanbrit
nokazatenb (PH) pactBopa. I'naponus coneit. Peakiinu nonnoro oomena.

OKHUCINTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. CTeneHb okucieHusa. OKHUCIUTENb U
BOCCTaHOBUTEIb. [Ipoliecchl OKUCIIEHUsI U BOCCTAaHOBIIEHUS. BaxkHeillue okucanuTenu u Boc-
CTaHOBUTEIH. MeTO/l 3JIEKTPOHHOT0 6anaHca. DIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKcrepuMeHTANIbHbIE METOJbl M3y4YEHHs] BEUIECTB M UX MPEBpAIlCHUN: pa3IoKeHUe
MepOKCHUIa BOJOPOJia B MPHUCYTCTBHM KaTaau3aTopa, MOJENH KPUCTAJUIMUECKUX PEIETOK,
MIPOBEJICHUE peaklUii HOHHOTO OOMEHa, OIpe/ieJieHHe CpeAbl PACTBOPOB C MOMOUIbIO UHAM-
KaTOpOB, U3YYECHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKOW peaKklUu U Mo-
JI0’)KEHUE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi Xummusi.

[Tonoxenue HemeraiuioB B Ilepuoanueckon cucrteMe XUMHUYECKUX 3yeMeHToB /1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS X aTOMOB. DPU3NYECKHE CBOWCTBA HEMETAIIOB. AJl-
JIOTPOIHS HEMETAIIJIOB (Ha IpUMEpe KUCIOpoAa, cepbl, pochopa u yriepona).

Bogopon. [Tonydenue, ¢pu3nueckue 1 XUMUYECKUE CBOMCTBA: PEaKIMU C METAIJIaMH U
HeMeTallJlJaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA. [ uipuabl. TOMIMBHbIE 3JIEMEHTHI.

I"anorensl. HaxoxaeHue B mpupoe, CrocoObl MoNydeHus, PU3n4eckue 1 XUMUYECKUe
cBoiicTBa. ["anoreHoBoopobl. BaxkHeiilue KUCIOpoacoAepKaliie COeAMHEHNS TaIOT€HOB.
JlaGopaTopHble ¥ TPOMBIIIICHHBIE CIIOCOOBI MOJIy4YeHUs ranoreHoB. [I[pumeHeHne raaioreHoB
U UX COeIUHEHUH.

Kucnopoa, o30H. JIaGopaTopHble ¥ MPOMBILUIEHHBIE CIIOCOOBI MOTYYEHHS KUCIOPOA.
dusnueckue 1 XUMHUYECKHE CBOMCTBA U MPUMEHEHHE KUCIopoa U 030Ha. OKCHUIBI U MEPOK-
CHJIBI.

Cepa. HaxoxxaeHue B mpupoje, CHocoObl MOMy4eHUs, (U3UUYECKHe M XUMHUECKHUE
coiictBa. CepoBogopoa, cynbduasl. Oxeun ceprl(1V), okeun cepri(VI). Ceprucras u cep-
Has KUCJIOTHI U UX cosd. OcoOEHHOCTH CBOMCTB cepHOIl KuCIOThI. [IprMeHeHue cepbl U eé
COCIMHEHUM.

Azor. HaxoxneHue B mpupoje, crnocoObl MONydyeHHs, (PU3NYECKHe U XUMHUYECKHe
cBoiicTBa. AMMuak, HUTpuAbL. OKCUABI a30Ta. A30THCTas U a30THAas KUCIOTHI U MX COJH.
OcobeHHOCTH CBOMCTB a30THOW KUCIOTHI. [IprMeHeHune a30Ta U ero coequHeHni. A30THBIE
ynoopeHusl.

®docdop. Haxoxnenue B npupose, cnocoObl MoryuyeHus, Gu3nieckue 1 XuMHUECKUE
coiictBa. ®ochunsr u pochun. Oxcuasl pochopa, pochopnas kuciora u e€ conu. [Ipume-
Henue gocdopa u ero coequHeHmnit. GocdopHbie yI0OpeHHS.

VYraepon, HaxoXxaAeHue B npupojae. AioTponHbie Moaudukannu. Puzndyeckue U Xu-
MHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00pa3zoBaHHbIX yriepoaoM. Okcun yraepoaa(ll), ok-
cun yrnepona(lV), yronpHast kucnora u €€ cou. AKTUBHPOBAHHBIN yroib, aacopOuus. Dyi-
nepeHsl, rpadeH, yriaepoaHble HaHOTpYOKu. [IpuMeHeHne mpocThIX BEIIecTB, 00pa30BaHHBIX
YTJIEPOOM, U €r0 COeTMHEHHH.

Kpemuuii. Haxoxenue B mpupojie, croco0sbl moyyueHusi, Gu3n4eckue U XuMHUeCKue
cBoiictBa. Oxcua kpemuusi(1V), kpemHHeBass KUCIOTa, CUIMKAThL. [I[puMeHeHne KpeMHHs U
ero coequHeHui. CTEeKII0, €ro MoyueHue, BUbl CTEKIA.

[Tonoxenune metayuioB B [lepuonndeckoil cucreMe XUMUYECKUX 3JeMeHTOB. OcobeH-
HOCTH CTPOCHUS DJICKTPOHHBIX 000JI0YeK aTOMOB MeTayioB. OO0Imue Gpu3nyecKkue CBOMCTBA
MeTaiioB. [IpuMeHeHre MeTaioB B ObITY U TexHUKe. CITaBbl METAJLIOB.

DNEeKTPOXUMHUYECKUI psii HampspKeHUH metaiwioB. OOme crnocoObl MONyYeHHsT Me-
TAJUIOB: THAPOMETALTYPTHs, TUPOMETALTYPT U, dJeKTpoMeTaiuTyprust. [loHaTre o Koppo3uu
MeTauioB. CriocoObl 3aIUThI OT KOPPO3HUH.



O6mas xapaktepuctuka MetaisioB |A-rpynmnsl [lepuoanyueckoit cucTeMbl XUMHUYECKUX
aneMeHToB. Hatpuil u xanuii: nmonydenue, Gusnueckue U XMMHUYECKHE CBOMCTBA, MPUMEHE-
HUE TPOCTHIX BEIIECTB U UX COCTUHEHHH.

O6mas xapakrepuctuka MeramioB |IA-rpynmer [lepuoandeckoil cucTeMbl XHUMHYE-
CKHX 2JIeMEHTOB. Maruuii u KaibLMi: MoNydyeHue, (pu3nuecKue U XMMHUYECKHEe CBOICTBa,
MIPUMEHEHHE MPOCTHIX BEIECTB U UX coeAnHEeHUH. XKECTKOCTh BOJIBI M CIIOCOOBI €€ yCTpaHe-
HUSL

AnroMuHU: ony4yeHue, pu3ndeckre U XMMHUYEeCKHe CBONCTBA, IPUMEHEHHE POCTOTO
BEIIECTBA U €ro COeAMHEHUH. AMQOTEpHbIE CBOIICTBA OKCHAA M THIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITIIEKCHI aTFOMUHUSL.

OO6mas xapakTtepucTuka MeTamuioB nmodounbeix noarpynn (b-rpymm) Ilepuoanueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyeckue 1 XUMUYECKUE CBOMCTBA XpoMa U ero coeMHeHUNH. OKCUIIBI U TUAPOKCH-
1wl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTsl U TUXpOMaThl, KX OKHCIUTEIbHBIE CBOKWCT-
Ba. [lomyuenue u npuMeHeHne Xpoma.

duznyeckue ¥ XMMUYECKUE CBOMCTBAa MapraHila U €ro coequHeHuil. Baxkneimme co-
equHenus mapranma(ll), mapranmna(lV), mapranna(VI1) u mapranna(VIl). Ilepmanranar ka-
JIUsl, €T0 OKUCIUTENbHBIE CBOICTBA.

duznyecknue U XMMHUYECKHE CBOMCTBA jkeje3a U ero coequHeHnil. OKCuIpl, THAPOKCHU-
1wl u conu xene3a(ll) u xeneza(lll). Ilonyyenue u npuMeHeHHe Kele3a U ero CIjIaBoB.

duznyecknue U XUMUYECKUE CBOMCTBA Meau U e€ coenuHeHuil. [lonydyenue u npume-
HEHHUE MeJIU U €€ COeTMHEHUH.

[uuk: monydeHue, puU3NYecKe U XUMHUECKHUE CBOMCTBA. AMGOTEpHBIE CBOICTBA OK-
CU/Ia U THAPOKCHUIA IIMHKA, THAPOKCOKOMILIEKCHI IIMHKA. [I[puMeHeHne IMHKA U €ro COequ-
HEHU.

DKcrepuMeHTAIbHbIE METOJIbl U3yUYEeHHs BEIIECTB M UX MpEBpallleHui: nu3ydeHue o0-
pa3loB HEMETAJIOB, TOpeHue cepsl, pocdopa, xene3a, MarHusi B KUCIOPOIe, U3ydeHHe KO-
JeKuuu «MeTasuibl ¥ CIUIaBbl», B3aUMOJICHCTBUE MICNIOYHBIX U IIEI0YHO3EMENbHBIX MeTal-
JIOB ¢ BOAOH (BO3MOYKHO MCIIOJIb30BaHHE BUIEOMATEpUaIOB), B3aUMOICHCTBHUE IIMHKA U JKe-
Jie3a ¢ pacTBOPaMH KHUCTIOT U IIeToueli, KaueCTBEHHbIE PEaKIii Ha HEOPraHUYEeCKHe aHUOHBI,
KaTHOH BOAOPOJa U KaTHOHBI METAJJIOB, B3aUMOJCHCTBHE THAPOKCHIOB alFOMUHHUS M [TUHKA
C pacTBOpaMH KHUCJIOT | IIeNoueH, pelieHne SKCIepUMEHTAbHBIX 33/1a4 1Mo Temam «[ anore-
HbI», «Cepa u e€ coeAMHEHUs», «A30T U pochop U UX coeAMHEHU», «MeTalbl TITaBHBIX
MOATPYIIY, «MeTaTbl MOOOYHBIX MOATPYIII.

XuMHMSA U KU3Hb.

Ponp xumun B oOecrieyeHUN YCTOWYMBOTO pa3BUTUA 4eloBedecTBa. [loHaTue o Hayd-
HBIX METOJ[aX TO3HAHMSI U METOAOJOTHU HAy4YHOTO HCCe0BaHus. HaydHble MPUHITUIIBL OP-
TaHU3AIMN XUMHYECKOTO MPOU3BOICTBA. [IpOMBIIIITIEHHBIE CITOCOOBI MOTYYCHHS BaXKHEHIIINX
BelIeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIOTHI, MeTaHona). [IpombiiuieH-
HbIE CIOCOOBI TMOJIYyUYEHHUS METaVIOB U CIUIAaBOB. XUMHUYECKOE 3arpsS3HEHUE OKpYKaIolei
CpeIbl U ero mociencTBus. Posb Xxumun B 00ecrieyeHIH SHePTeTHIeCKOoi Oe30MacHOCTH.

Xumus u 310poBbe uenoBeka. JlekapcTBeHHble cpeacTna. [IpaBuna ucnoap30BaHus Je-
KapCTBEHHBIX MpenaparoB. Pols XUMHUY B Pa3BUTUU MEIULIUHBI.

XuMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBLIE J00aBku. Poib xumun B obecrieue-
HUM MUIIEBON 0€30MacHOCTH.

Kocmernueckue n napdromepHsie cpenctBa. bertoBas xumus. [IpaBuna 6e3omacHOro
WCIOJIb30BaHUS MIPETapaToB OBITOBOW XUMUH B IIOBCEAHEBHOW KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTEIBHBIC MaTepHAIbI (IIEMEHT, OETOH).

XuMus B CeTbCKOM X03siiicTBe. OpraHnuecKre 1 MUHEPATbHBIC YIOOPCHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHalbl, KPaCKH, CTEKIIO, Kepamuka. Martepua-
JIBI JUISE DNEKTPOHUKU. HaHOTEXHOTOTHH.



PacuérHble 3ama4n.

Pacuérer: Mmaccel BemecTBa uin 00bEMa ra30B MO0 U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIIMM BEIIECTB, Macchl (00bEMa, KoTuye-
CTBa BEIICCTBA) MPOAYKTOB PEAKIIUH, €CJIM OJHO M3 BEIIECCTB UMEET MPUMECH, MacChl (00hE-
Ma, KOJIMYECTBA BEIIECTBA) MIPOIYKTa PEAKIIMH, €CIU OJIHO M3 BEIIECTB JIaHO B BHJIC PACTBOPA
C OMpeNIeIEHHOM MAacCOBOM J0Jied pacCTBOPEHHOIO BEIIECTBA, MACCOBOM JI0JM M MOJISIPHOU
KOHIICHTPAllUM BEIIECTBA B PAcTBOPE, MOJIM BBIXOAA MPOAYKTA PEaKIMH OT TEOPETHUECKH
BO3MOKHOTO.

MexnpeaMeTHbIC CBSI3H.

Peanuzarus MexXnpeIMETHBIX CBS3€H MTPU U3YYCHUH OOIIeH U HEOPraHUYECKOW XUMUHU
B 11 Kitacce ocymecTBIISIETCS Yepe3 MCIOIb30BaHNUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX T10-
HSATUH, TaK U MOHATHHA, IPUHSITHIX B OTAETBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC MOHATHS: SBIEHUE, HAYYHbIN (aKT, TUIOTE3a, TEOpus,
3aKOH, aHAJIM3, CUHTE3, KJacCU(HUKAIs, TEPUOJIUIYHOCTD, HAOIIOACHUE, U3MEPEHUE, dKCIIe-
PUMEHT, MOJIEJIb, MOJICIIMPOBAHUE.

dusnka: mMarepus, MUKPOMHDP, MaKpOMHUP, aTOM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
W30TOIIbI, PAJOAKTUBHOCTh, MOJIEKYJIa, DHEPTe€TUYECKUN YPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHOE COCTOSIHHUE BEIIECTBA, UACAIbHBIN ra3, PU3MUECKHE BEIMYHHBI, SIUHUIIBI U3Me-
peHus, CKOPOCTh, SHEPI'Hs, Macca.

buomnorus: kneTka, opraHu3M, 3KOCUcTeMa, Ouocdepa, MeTaboJIM3M, MaKpO- U MUKPO-
AJIEMEHTHI, OCJIKH, KUPBI, YIIEBO/bI, HYKICHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI, KPYTo-
BOPOT BEILIECTB U IMOTOK YHEPTUH B SKOCHCTEMAX.

I'eorpacdus: MuHepabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMbIE, TOTLTUBO, PECYPCHI.

TexHonmorusa: XUMHYECKasi MPOMBIIIIIEHHOCTb, METAJUTYPrHUsi, CTPOUTENIbHbIE MaTepua-
JIBI, CETBCKOXO03MCTBEHHOE MPOU3BOICTBO, MUIIIEBAs MPOMBIIIIEHHOCTD, (papMarieBTU4YecKast
MIPOMBIIIIIEHHOCTh, TPOU3BOACTBO KOCMETUYECKUX MPENapaToB, NPOU3BOICTBO KOHCTPYKIIU-
OHHBIX MaTepuasos, ANEKTPOHHAS MIPOMBILIEHHOCTb, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMUUN HA VT'-
JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-IEATEIIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHUS MpeaAMeTa «XUMHs» Ha YPOBHE CpPeIHEro ooOuero oopa3oBaHMs Bbl-
JIeJICHbI CIIEYIONE COCTABIIAOLINE: OCO3HAHUE 00YUYAIOIIMMUCS POCCHUICKOMN IpaXIaHCKOH
UJCHTUYHOCTH; T'OTOBHOCTh K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPENENIEHUIO;
HaJINYMe MOTUBALUU K O0Y4YEHHUIO; TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOIIUXCs PYKOBOJICTBO-
BaThCsl MPUHATHIMHU B OOILECTBE MpaBUJIaMH M HOpPMaMH IOBEACHUS; HAINYHME IIPABOCO3HA-
HUS, KOJIOTHYECKOH KYIbTYphl; CHOCOOHOCTh CTABUTH L€ U CTPOUTH )KU3HEHHBIE IIaHbI.

JIMYHOCTHBIE PE3yJbTaThl OCBOCHMS HpeAMeTa «XUMHUS» OTPaXaroT C(HOPMHUPOBaH-
HOCTb OIIbITa MO3HABATEIBHOM M MPAKTUYECKOH IEATENHOCTH O0Yydaroluxcs B Ipolecce
peanu3anuu 00pa3oBaTeIbHON AEATEIbHOCTH.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHMS HpeaMeTa «XUMHs» OTpaxaroT chOpMHpPOBAH-
HOCTb OIIbITa MO3HABATEIBHOM M MPAKTUYECKOW AEATENbHOCTH OOy4aroIlMXcsl B IIpoLecce
peanu3anuu 00pa3oBaTeNIbHON AEATENbHOCTH, B TOM YHCIIE B YaCTU:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHMs OOYYaIOUIMMUCA CBOMX KOHCTUTYLIMOHHBIX IIPaB U OOsI3aHHOCTEH, yBaXe-
HUS K 3aKOHY U IIPAaBOMOPSIIKY;

IIPEJCTABICHNUS O COLMAIBbHBIX HOPMAax M MPaBWIAX MEXJIMYHOCTHBIX OTHOLIEHHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOH NEATEIBbHOCTH IPU CO3AAHUU Y4EOHBIX MPOEK-
TOB, PEIICHUH Y4EOHBIX U MO3HABATENIbHBIX 33/a4, BBHIIIOJHEHUH XUMHUYECKUX KCIIEPUMEH-
TOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIpy-
I'MX MPHU aHAINU3€ Pa3InYHbIX BUAOB YUEOHOU AEATENbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHUS K MCTOPHUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUHY;

YBa)KEHHsI K MPOLIECCY TBOPYECTBA B OOJIACTH TEOPHM U MPAKTUYECKOTO MPUIIOKEHUS
XMMHH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKU €CTh pe3yJbTaT UINTENIbHBIX HAOII0IEHUH, KpO-
MOTJIMBBIX SKCIIEPUMEHTAIbHBIX IOMCKOB, [IOCTOSIHHOTO TPYla YUEHBIX U MPAKTHUKOB;

MHTEPECa W IO3HABATEJIBHBIX MOTHBOB B IIOJYYEHUHU M TOCIECAYIOIIEM AHAIU3E WH-
(dbopmanuu o NepeoBbIX JOCTHKEHUIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIOCOOHOCTH OILIGHUBATh CUTYallUM, CBS3aHHbIE C XMMUYECKHUMHU SIBICHUSAMH, U TPH-
HUMAaTbh OCO3HAHHBIE PELICHUS], OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHO-
CTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHME U INOCTYNKH CBOUX TOBAPUILEH C MO3ULUI
HPaBCTBEHHBIX Y ITPABOBBIX HOPM U € YYETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

4) popMupoBaHMSA KYJIbTYPHI 310POBb:

MOHUMAaHMsI [IEHHOCTEH 3/J0pPOBOT0 U Oe30macHoro odpasa XKM3HU, HEOOXOAUMOCTH OT-
BETCTBEHHOT'0 OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUUYECKOMY 3/10POBbIO;

coOJII0IeHHsT TIPaBUII 0€30MacHOro OOpaIIeHUsl C BEIECTBaMHU B OBITY, TOBCEAHEBHOM
KHU3HU, B TPYJIOBOU JEATEIBHOCTH;

MOHMMAaHMsI LIEHHOCTH TPaBWJI WHAMBUIYATbHOTO M KOJUIEKTHBHOTO 0€30I11acHOTO MO-
BEJICHUS B CUTYaLUIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIFOJEH;

OCO3HAHMA MOCIEICTBUMA U HETPHUATUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOToIs,
HapKOTHUKOB, KYpEHHUS);

5) TPy10BOr0 BOCIUTAHUA:



KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B Yy4YeOHO-HCCIIEIOBATEIbCKOM JesTENbHOCTH,
OOIIIECTBEHHO IOJIC3HOM, TBOPUYECKOM U APYTUX BUAAX JCATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU NPAKTUYECKUX 337134 COLMAIbHOM Ha-
IPaBJIEHHOCTH (B paMKaX CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3Y4YEeHUIO MpodeccHii pa3IMyHOro poja, B TOM 4YHCie Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XHMUH;

YBaXKCHUS K TPYAY, JIOJSM TPYyIa U pe3yabTaTaM TPyAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaJIbHON TPaeKTOpUU 0Opa3oBaHHs, Oy-
aymei npodeccun u peanu3anuu cOOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 001IIeCTRa;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTMYECKHU 11eIeCO00Pa3HOro OTHOIICHHS K MPUPOJAE KaK UCTOYHUKY CYIECTBOBA-
HUS J)KU3HU Ha 3emIie;

MOHUMAHUS TI00aJBHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM, BIMSIHUS SKOHOMHUYE-
CKHX TIPOLIECCOB Ha COCTOSTHIE NPUPOTHOM U COIMATBHON CPEJIBI;

OCO3HaHUsI HEOOXOIMMOCTH HCIIOJIb30BAaHUS JOCTHKCHUH XUMHU ISl PEILICHHS BOTIPO-
COB PallMOHAIBHOTO PUPOIOTIOTH30BAHHMS;

aKTHBHOTO HENPUSATHUS ICHCTBUN, IPUHOCSIIUX BPe] OKPYXKAIoLIel MPUPOAHON cpene,
YMEHHS MPOTHO3HPOBATh HEOJIATONPUSATHBIE SKOJOTMYECKUE ITOCIEICTBHS IMPEANPHHUMAC-
MBIX ICUCTBHI M MPEAOTBPAIIATh HX;

HAJIMYUS Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHHS, YKOJIOTMYECKOW KYJIBTYpbI, OIbITa
JEATELHOCTH AKOJOTUYECKON HAIPaBIEHHOCTH, YMEHHUSI PyKOBOJCTBOBATHCS UMH B ITO3HA-
BaTeJIbHOW, KOMMYHUKAaTUBHON U COIMAJIBHOM MPAKTHUKE, CIOCOOHOCTH U YMEHMS aKTHBHO
MPOTUBOCTOATH MJICOJIOTHH XeMO(pOOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKd M 00-
IECTBEHHOM MPaKTHKU;

MOHUMAaHMs CeU(PUKY XMMHUU KaK HayKd, OCO3HAHUA €€ poiu B (OPMUPOBAHUU pa-
LIUOHAIBHOTO HAyYHOT'O MBIIIJICHHS, CO3JIaHUH LIEJIOCTHOTO MPEICTaBIEHHs 00 OKpY’KaroIieM
MHUpE KaK O €MHCTBE MPHUPOJAbI U YEJIOBEKa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHny MpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOeXIEHHOCTH B OCOOOH 3HAYMMOCTH XMMHUH JUIi COBPEMEHHOM LIMBWIM3ALUU: B €€
I'YMaHHCTHYECKOM HalpaBJIEHHOCTH U BaXXHOH POJIM B CO3/IaHMM HOBOM 0a3bl MaTepualIbHOM
KYJIBTYpBI, B PEIICHUH INI00ATBHBIX NMPOOJIEM YCTOHUMBOTO Pa3BUTHUS YEIOBEUECTBA — ChIPb-
€BOM, PHEPreTUUECKOM, MUIIEBON M 3KOJIOTHYECKON OE30MacHOCTH, B Pa3BUTHHU MEIAMIIMHBL,
o0ecreYeHnn YCIOBHH YCHEUIHOTO TPYAa M 3KOJOIMYeCKHM KOM(OPTHOM JKU3HU KaXKAOTO
qjieHa 00IIecTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: IMOHMMAHUs CYITHOCTH METOJOB MO3HAHUs, MC-
MOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCIOJIb30BATh MOJyYyaeMble 3HAHUS IS
aHaIM3a U OOBSCHEHUS SBJICHUN OKPYXKAIOIIEro MHpa M MPOUCXOAALINX B HEM M3MEHEHMI,
yMeHHUs JiefaTh 0O0OCHOBaHHbIE 3aKJIIOYEHUS HAa OCHOBE HAy4YHBIX (PAKTOB M HMEIOIIUXCS
JAHHBIX C LEJbIO MMOyYeHHs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATENBHO UCIOIb30BaTh XUMUUECKUE 3HAHUS JJISl pEIIeHUs Mpo-
6J1eM B peabHbBIX KU3HEHHBIX CUTYalUsX;

MHTepeca K MO3HAHUIO, HCCIIEJOBATENbCKOM J1eATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPBIBHOMY OOpa30BaHUIO M CaMOOOPA30BaHMIO, K
aKTUBHOMY TOJIyYEHHIO HOBBIX 3HAHUH 110 XUMHH B COOTBETCTBUU C XU3HEHHBIMH MOTPEO-
HOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJia B Pa3IHYHBIX cepax mpodecCHOHATHHON IeATeNb-
HOCTH.



METAIIPEJIMETHBIE PE3YJIbTATBI

MertanpeameTHbIEe Pe3yabTaThl OCBOCHUS MTPOTPAMMBI IO XUMHUU HAa YPOBHE CPEHETO
o0mero o0pa3oBaHus BKIFOYAIOT:

3HAYMMBbIC JIJIs1 (POPMUPOBAHUS MHPOBO33PEHHS O0YUAIONTUXCS MEKIUCIUTIIMHAPHBIC
(MeXTpeIMeTHbIE) OOICHAYYHBIC MOHATHS, OTPAKAIOIIME IEJIOCTHOCTh HAYYHOH KapTHHBI
MHpa U crienupuKy METOJOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepus,
BEILIECTBO, SHEPTHs, SIBJICHUE, MTPOIIECC, CUCTEMA, HAyYHBIN (DaKT, MPUHIIMII, TUIIOTE3a, 3aK0-
HOMEPHOCTb, 3aKOH, TEOPHs, HCCIICIOBAaHUE, HAOIIOICHUE, U3MEPEHHE, DKCIICPUMEHT U JPY-
rue);

YHUBEpCalbHbIe Y4eOHBIC ICHCTBUA (ITO3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIIs-
THUBHBIC), oOecnieunBarome GpopmupoBanue (GyHKIIMOHAIBHONW I'PAMOTHOCTH U COLIMAIbHOM
KOMITETEHIIMH 00yJaroIInXCs;

CHOCOOHOCTH 00yYaIOIIUXCsl UCTIOIB30BAaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MUPO-
BO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIE yueOHbIE EHCTBUS B IO3HABATENLHON U COIMAIb-
HOW TIPaKTHKE.

MertanpeameTHble pe3ylbTaThl OTPaKalOT OBIAJACHHE YHUBEPCAIBHBIMH Yy4eOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JCHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YYeOHbIe 1eCTBUS

1) 6a30BbIe JIOTHUYECKHE TeHCTBHS:

CaMOCTOSITENILHO (OPMYIUPOBATh U AKTyalM3UPOBaATh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATh LN ACATEIbHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPUU UX JTOCTUKEHHUS, CO-
OTHOCHUTD PE3YNbTaThl AEATEIBHOCTH C MOCTABJICHHBIMU LEISIMU;

WCIIO0Jb30BaTh MPU OCBOCHUH 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHUS: BbIIEIATh Xa-
paKTEepHbIE NMPU3HAKU MOHATUNA U YCTaHABIMBATh UX B3aUMOCBS3b, UCIOJIB30BATh COOTBETCT-
BYIOIIHE MOHATHUS A7l OOBSICHEHHSI OTACTBHBIX (PaKTOB U SIBIICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUU AJIS Kiaccu(UKAINK BEIIECTB U XUMHUYECKHX peak-
LM

yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEXIY U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHBHBIC, AETYKTUBHBIC, IO aHAJIOTUH), BBI-
SBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMaTPUBAEMBIX SBICHUSAX, (OPMYITHUPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

MPUMEHSITh B MpoIlecce MO3HAHUS HCIOJIb3yeMble B XMMHH CHUMBOJHYECKHE (3HAKO-
BBI€) MOJIENH, MPeoOpa30BLIBaTh MOJICIbHbBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHUMBOJ)
JJIEMEHTa, XUMHUYecKas popMyia, ypaBHEHUE XUMHUECKON peakIuu — MpHU pelieHnH y4el-
HBIX TIO3HABATEIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHATh Ha3BaHHbIE MOJIETIbHBIE MIPEICTAB-
JIEHUS JJIs1 BBIABJICHHS] XapAKTEPHBIX MPU3HAKOB M3YYa€MbIX BEIIECTB M XMMHYECKUX PEaK-
1107078

2) 6a3oBbIe HCCIeN0BaATEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJI0B HAYYHOI'O MTO3HAHUS BEIIECTB U XMMUYECKUX PEAKIU;

(dhopMynHpoBaTh IENIM U 33/1a4¥ UCCIICOBAHMSI, UCTIOIB30BaTh MMOCTABJICHHBIE U CAMO-
CTOATENHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI TSI
(hopMUpOBaHUS TUTIOTE3HI IO TPOBEPKE MPABUILHOCTH BBICKA3BIBAEMBIX CYKICHUN;

BJIAJIETh HABBIKAMHM CAMOCTOSITEIBHOTO TUIAHUPOBAHUS U TMPOBEIACHUS YUYEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAONIOAATh 3a XOJIOM TpoIlecca, CaMoOCTOsI-
TEJBHO MPOTHO3UPOBATH €r0 pe3ynbTar, (HopMyIHpoBaTh 00OOIIEHUS W BBIBOABI OTHOCH-
TEIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIH OTYET O
IpojieTIaHHOM padoTe;

NpUOOpeTaTh OMBIT YYCHUYECKOW HCCIEeIOBATENbCKON M IMPOEKTHOW JAeATENIbHOCTH,
MPOSIBIIATh CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJIOB PELICHHS
MPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B IMO3HAHMUS.



3) pabora ¢ ungopmanmeii:

OPHMEHTHPOBATHCS B PA3TMYHBIX MCTOYHMKAX MHGOPMALUH (HAyIHO-TIOMYJISIpHAS JIH-
TepaTypa XMMHUYECKOTO COAEPKaHMs, CIIPaBOYHBIE TOCOOMs, pecypchl MIHTepHeTa), aHamn3u-
poBaTh HH(GOPMALUIO PA3TUYHBIX BUIOB U (POPM MPEACTaBICHNS, KDUTUYECKU OLICHUBATH €€
JOCTOBEPHOCTH Y HEPOTHBOPEUHBOCTE;

(bOpMyIHpPOBATH 3aIPOCHI U MPUMEHSATH PA3IMYHBIE METO/IBI IIPH ITOUCKE ¥ OTOOpE MH-
dopmarn, HeoOX0AMMOH [T BBIOIHEHHS y4eOHBIX 3a1a4 ONPeaeIEHHOTO THIIA;

NpUOOPETATh OMBIT HCIOIb30BAaHUS HH()OPMALMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH
Y Pa3INYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTUMAIBbHYIO (hOPMY MpEACTaBICHHUs HHPOpMaHu (cXe-
MBI, TpaKH, AUATPAMMBI, TAOJIHIIBI, PUCYHKH U IPyTHE);

UCIIOJIb30BAaTh HAYYHBIH SA3BIK B KAUECTBE CPE/ICTBA MPH paboTe ¢ XUMHYECKOH HH(pOP-
Malnueil: MPUMEeHATh MEXKIIpeMETHbIe ((PU3MUeCKHe M MaTeMaTUYeCKUe) 3HAKH U CHMBOJIBI,
(dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

MCTIOJIh30BATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISITHOCTH.

KoMMyHuKaTHBHBIEC YyHUBEPCAJIbHbIEC YUeOHbIE AeHCTBHSA:

3aJjaBaTh BOMPOCHI 10 CYIIECTBY 00CYkK/1a€MOI TEMbI B X0JI€ aiora /UK JUCKYC-
CHH, BbICKA3bIBaTh UJICHU, (1)OpMy.HI/IpOBaTB CBOM NPCAJIOKCHUA OTHOCUTCIIbHO BBIITOJIHCHUA
MPEJI0KEHHOM 33/1a4u;

BBICTYNIATh C TNpPE3EHTAlMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIHbHOCTH, MOJIYYEH-
HBIX CaMOCTOATCIBbHO HJIIM COBMCECTHO CO CBCPCTHHUKAMH IIPU BBIIIOJIHCHUHU XHMHUYCCKOTO
JKCIEPUMEHTA, MPAKTHYECKOW padOThI MO MCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECCTB,
peanu3anuu y4eOHOro mpoekTa, U (OpMYIUPOBATh BBIBOABI 10 PE3yJIbTaTaM MPOBEIEHHBIX
HCCIIEIOBaHUM MyTEM COTJIaCOBaHMSI MO3ULIUI B XOZ€ 00CYX/I€HNS U 0OMEHAa MHEHUSIMH.

PeryassTuBHbIe yHHBepcaibHble Y4eOHbIe AelicTBHUA:

CaMOCTOSITENILHO IUIAHUPOBATh M OCYLIECTBIIATH CBOIO O3HABATENIBHYIO J1€ATEIbHOCTD,
orpejenss e€ Leau U 33aa4u, KOHTPOJIUPOBATh U M0 Mepe HEOOXOUMOCTH KOPPEKTHPOBATh
IpeJularaeéMblii AITOPUTM JAEUCTBUI MPH BHITOJIHEHUH YU€OHBIX U MCCIIE0OBATEIbCKUX 3a/1a4,
BbIOMpaTh Hanbosee 3 (EeKTUBHBIN CIIOCO0 UX pEIIEHUs ¢ YYETOM MOITY4YE€HUS HOBBIX 3HAaHUN
0 BEIIECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISITH CAMOKOHTPOJIb JACSTEIHHOCTA HA OCHOBE CaMOAHAJIM3a U CAMOOIICHKH.
MPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTPAMMBI MO XMMHUU Ha YriyOIEHHOM ypOBHE
Ha ypOBHE CPEIHEr0 00IIero 00pa3oBaHus BKIIOYAIOT CHeU(UUecKue s y4eOHOTo mpei-
MeTa «XHAMHUSI» HAaY4YHBIC 3HaHUWA, YMCHUA U CIIOCOOBI )IeI\/'ICTBI/II\/'I 10 OCBOCHHUIO, HHTCPIIPETA-
MU 1 Hpe06pa3013aHmo 3HaHHﬁ, BHUBI JCATCIBHOCTH I10 IMOJYYCHHIO HOBOT'O 3HAHUSA U IIPHU-
MEHEHHUIO 3HAHUI B Pa3INIHBIX yqe6HBIX CUTyallusX, a TaKXKC B PCAJIbHBIX ) KU3HCHHBIX CHU-
TyalusaXx, CBA3aHHBIX C xumuen. B oporpamMme Mo XUMHUKU IMPECIAMETHBIC PE3YJIbBTAThl IIPCA-
CTaBJICHBI IO rogaM U3y4YCHU.

10 KJIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTpaxaroT:
c(OpPMUPOBAHHOCTH MPEACTABICHUI: O MECTE M 3HAYCHUH OpPraHMYeCcKOd XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ POk B 00€CTIeYeHNH YCTONYUBOIO Pa3BUTHSI YEJIOBEUECT-



Ba B PELICHUU MPOOJIEM 3KOJOIMUECKON, SJHEPreTHYeCKON U MUIEeBON 0€3011acHOCTH, B pas3-
BUTUM MEIULUHBI, CO3/JaHUHM HOBBIX MaTEpUaJIOB, HOBBIX HCTOUHUKOB YHEPIUH, B obecreye-
HUHM PALMOHAIBHOIO MPHUPOIONOIb30BaHUsA, B (OPMHPOBAHUN MHUPOBO33PEHUS U 0oOmIen
KYJIBTYpBl YEJIOBEKa, a TAK)KE SKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3]10pO-
BBIO U IIPUPOJIHON Cpene;

BJIaJICHUE CHCTEMONW XMMHUYECKMX 3HAHWH, KOTOpas BKJIOYAET: OCHOBOINOJArarolue
HOHSITUSL — XUMHYECKHI 3JIEMEHT, aTOM, PO M DJICKTPOHHas 00oJoYKka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE U BO30YKAEHHOE COCTOSHUS aTOMa, THOPUAN3ALUSA aTOMHBIX
opOuTane, UOH, MOJIEKYJA, BAJIEHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTENIEHb OKHCICHHUS,
XUMHYECKas CBA3b, MOJIb, MOJISIPHAsI Macca, MOJISPHBIA 00BEM, YriepoaHbli CKeleT, pyHK-
LMOHAJIbHAs IPYMIA, PaguKal, CTPYKTypHbIE (GOpMyiibl (pa3BEPHYTHIE, COKPALEHHbIE, CKe-
JIETHBIE), U30MEPUs CTPYKTYPHAsl U MPOCTPAHCTBEHHAs (FeOMETpUYECcKasi, ONTHYECKast), U30-
Mepbl, TOMOJIOIMUYECKUI psijl, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOAEpIKaIlIue Op-
raHWYEeCKHE COEAMHEHUS, MOHOMEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE
COEIMHEHUS; TEOPUH, 3aKOHbI (Nepuoandeckuii 3akoH JI. V1. MenneneeBa, Teopus CTpOEHUS
opranudeckux BemectB A. M. bBytiepoBa, 3akoH coOXpaHEHHsI MacChl BELECTB, 3aKOH COXpa-
HEHMsI ¥ MPEBPALLCHUs SHEPIUU NIPH XUMUUECKUX PEaKIUsX ), 3aKOHOMEPHOCTH, CUMBOJIMYE-
CKHUH S3bIK XMMHMH, MUPOBO33pPEHUYECKHE 3HAHMS, JISKAIINE B OCHOBE IIOHUMAaHUS PUUYUHHO-
CTH U CUCTEMHOCTH XUMHMUYECKUX SIBJICHUHN; NPEICTABICHUS O MEXaHU3MaX XMMHUYECKUX pe-
aKIUil, TEPMOJAMHAMMUYECKUX U KMHETHUECKUX 3aKOHOMEPHOCTSIX HUX NMPOTEKaHUs, O B3aUM-
HOM BJIMSIHUM aTOMOB U TPYII aTOMOB B MOJIEKYJaxX (MHAYKTHBHBIN U Me30MepHBIN 3 dek-
Thl, opueHTanThl | 1 Il pona); pakronornyeckue cBeeHus 0 CBOMCTBAX, COCTaBE, MOJIyYECHUH
1 6€3011aCHOM HUCIIOJIb30BAaHUH BaKHEHIIMX OpPraHWYeCKUX BEIIECTB B OBITY U MPAKTUYECKON
JeSITEeIbHOCTH YEeJIOBeKa, OOLIMX HAayYHBIX MPHHLUIAX XUMHUYECKOro MPOM3BOJCTBA (Ha
IpUMepe IPOU3BOJICTBA METaHOIIA, TepepaboTKH He(PTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTE€pHbIE NPU3HAKU MOHATUH, yCTaHABIIH-
BaTh MX B3aUMOCBS3b, UCMOJb30BATH COOTBETCTBYIOLIME MOHATHS IPU OMUCAHUU COCTaBa,
CTPOEHUS M CBOMCTB OPraHNYECKUX COCINHEHUH;

c(OPMHPOBAHHOCTh YMEHUIA:

UCIOJb30BAaTh XMMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJIECHUS MOJIEKYJSPHBIX U CTPYK-
TYPHBIX (Pa3BEPHYTHIX, COKPAILIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX BEIIECTB;

COCTABJISATh YPAaBHEHUS XUMMUECKUX PEAKLUUH U pacKpbIBaTh UX CYIIHOCTh: OKHUCIIH-
TEJIbHO-BOCCTAHOBUTENIBHBIX PEAKIMHA TOCPEACTBOM COCTABIEHHs 3JIEKTPOHHOro OanaHca
3THX peaKkluil, peakiuii HOHHOTro oOMeHa MyTEM COCTAaBJICHHS MX MOJHBIX M COKPALIEHHBIX
MOHHBIX YpaBHEHHI;

M3TOTaBJIMBATH MOJIEJIM MOJIEKYJT OPIraHWYECKUX BEIIECTB JJISl MJUTIOCTPALUU UX XUMHU-
YECKOI'0 M IMIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHMI: YCTaHABIMBATH MPUHAIEKHOCTh N3YUYEHHBIX OpraHuye-
CKUX BEIECTB 10 UX COCTaBY U CTPOEHUIO K OINpPENeIIEHHOMY KJIAcCy/TpyIIe COeIUHEHUH,
JaBaTh UM Ha3BaHUs 1o cucremarnyeckoi HomeHnknatype (IUPAC) u npuBoauTh TpUBHAIb-
HbI€ Ha3BaHMA JUJISl OTJENBHBIX MPEICTaBUTENIEH OPraHMYECKUX BELECTB (ITHIIEH, alleTUJICH,
TOJYOJI, TIIULEPUH, STUICHTIINKOIb, GeHo, (hopManbaeru, aueTaabAeri, aleToH, MypaBb-
MHas KACJIOTa, YKCYyCHasl KHCIIOTa, CTEAPUHOBAs, OJICUHOBAsS, MAIbMUTHHOBAS KUCJIOTHI, TJIH-
[IUH, QJJaHUH, MaJIbTO3a, PPYKTO3a, aHUJIMH, AUBUHWI, U30IIPEH, XJIOPONPEH, CTUPOI U JAPY-
rue);

c(OPMHPOBAHHOCTH YMEHHSI ONPENEIATh BUI XUMUYECKOI CBSA3H B OPraHHMUYECKUX CO-
eIMHEHMIX (KOBaJICHTHAsI U MOHHAS CBS3b, G- M M-CBA3b, BOJOPOIHAS CBSI3b);

c(OPMHPOBAHHOCTH YMEHHSI IPUMEHSATH MOJIOKEHUSI TEOPUH CTPOCHUS OPTaHUYECKUX
BemecTB A. M. bytnepoBa 1ist 00bsICHEHHsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;



chOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTpOEHHUE, (PU3HUECKUE U XU-
MHUYECKHE CBOMCTBA TUIWYHBIX IPEACTABUTEICH pPa3IMYHBIX KJIACCOB OPraHUYECKHUX Be-
LIECTB: AJKAaHOB, LIMKIOAJIKAHOB, AJIKEHOB, AJIKA/IUCHOB, AJIKWHOB, apOMAaTUYECKUX YTIJIEBO-
JOPOJIOB, CIIUPTOB, AIbJETUIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX U CIOXKHBIX 3 HU-
POB, KHUPOB, HUTPOCOEAUHEHUN M aMUHOB, AMUHOKHUCJIOT, O€JIKOB, YIIeBOI0OB (MOHO-, IU- U
MOJINCAXapHUIOB), WITIOCTPUPOBATh T€HETUYECKYIO CBSA3h MEXy HUMH yYpaBHEHUSIMU COOT-
BETCTBYIOIINX XUMUYECKUX PEAKUUN C UCTIONb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

c(hOpMUPOBAHHOCTh YMEHUS MOATBEPKIaTh HA KOHKPETHBIX IPUMEPAX XapaKTep 3aBU-
CUMOCTHU PEAKI[MOHHOI CIIOCOOHOCTH OPraHMYEeCKHX COEIMHEHUN OT KpaTHOCTU U TUIA KO-
BaJICHTHOM CBSI3U (G- U T-CBSI3U), B3AUMHOTO BIIMSHUSL aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

cOpPMUPOBAHHOCTh YMEHUSI XapaKTEepPHU30BaThb HWCTOYHUKU YIIIEBOJOPOJHOIO CHIPbS
(HedThb, IPUPOIHBINA Ta3, Yrojib), CIIOCOOBI €ro MepepadoTKU U MPAKTUYECKOe MPUMEHEHHE
MIPOJYKTOB MEPepaboOTKH;

chOpPMUPOBAHHOCTH BIAJCHHS CHCTEMOW 3HAHUW O €CTECTBEHHO-HAYyYHBIX METOAax
MO3HAHUS — HAOIIOJIEHUHU, U3MEPEHHUH, MOJCIUPOBAHUU, IKCIIEPUMEHTE (PEAIbHOM U MBbIC-
JIEHHOM) ¥ YMEHUS IPUMEHSATH 3TH 3HAHMUS;

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSITh OCHOBHBIE OIEpallMd MBICIUTEIBHOU Jes-
TEIHHOCTU — aHAIM3 M CUHTE3, CPaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, BBIABICHUE TPH-
YUHHO-CJIEICTBEHHBIX CBSI3€M — ISl U3yUYEHHUs CBOMCTB BEIIECTB M XUMUUECKUX PEAKIIHA;

c(OpPMUPOBAHHOCTh YMEHUIA: BBISIBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHSATHSA-
MU U TPEICTABICHUSMHU JAPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB IS 00jiee 0CO3HAHHOTO
IMOHUMaHHUS CYIIHOCTU MAaTE€pUaAIbHOTO €IMHCTBA MUPA, UCIIOJIb30BATh CHCTEMHbIEC 3HAHUS 110
OpPraHMYECKON XUMHH IJIs1 OOBbSICHEHUS U TPOTHO3UPOBAHUS SIBICHUH, UMEIOIINX €CTeCTBEH-
HO-Hay4YHYIO IPUPOLY;

c(hOpPMHUPOBAHHOCTh YMEHHUM: MPOBOIUTH PACUYETHI MO XUMUYECKUM (DOpMyIaM U ypas-
HEHUSM XMMHUYECKUX PeaKlHil ¢ UCIONIb30BaHHEM (U3NYECKUX BENWYMH (Macca, 00bEM ra-
30B, KOJHMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
PacuUéThI MO HAXOXKJIECHUIO XUMUYECKON (OpPMYIIBI BEIIECTBA [0 H3BECTHBIM MACCOBBIM JOJSIM
XUMHUYECKHX 3JIEMEHTOB, MTPOIYKTaM CTrOpaHUsl, IJIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOrHO3UPOBATh, AaHATM3UPOBATh U OIICHUBAThH C MO3H-
IIUH 9KOJIOTHYECKON 0€30MacHOCTH MOCIEACTBHUS OBITOBOW M MPOU3BOJCTBEHHOMN JIEATEIBHO-
CTH YeJIOBEKa, CBA3aHHOM C MepepadO0TKON BEIECTB, UCIIOIb30BATh MOTYYSHHbBIE 3HAHUS JITIS
MIPUHSATHS TPAMOTHBIX PEIICHUN TPOOJIEM B CUTYAIUSX, CBSI3aHHBIX C XUMUEHH;

c(hOpPMUPOBAHHOCTh YMEHHIl: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOIUTH XHMHUE-
CKUH DKCIIEPUMEHT (TTOJly4YeHUE U U3YYEeHHE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIC
pEeaKI YIJIEBOJOPOJIOB PA3INUYHBIX KJIACCOB M KUCIOPOACOJAEPKAIIMX OPraHUYECKUX Be-
IIECTB, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33724 M0 PacClO3HABAaHUIO OPTaHUYECKUX BEIIECTB) C
COOTIOZICHHEM TIPaBMJI 0€30MacHOT0 OOpallleHus ¢ BellecTBaMH U JTaOOpaTopHBIM 000pya0-
BaHUEM, (DOPMYITHPOBATH 11€1h UCCIIEOBAHUS, IPEACTABIATh B PA3IMYHON opMe pe3ynabTa-
ThI SKCIIEPUMEHTA, AHAIIU3UPOBATh U OLEHUBATh UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

COOIOAATh MPaBUJIa HKOJIIOTUYECKH II€IeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYAOBOI
JEATEIIbHOCTH B LIEJISIX COXPAHEHUS CBOETO 3JI0POBbsI, OKPYKAOUIEH NMPUPOAHOM Cpensl U
JIOCTUKEHHS €€ YCTOMUMBOTO Pa3BUTHS;

0CO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEUCTBUS HA KUBbIE OPraHU3Mbl OMPEIEIEHHBIX
OpraHWYECKUX BELIECTB, MOHMUMAs cMbIci nokazaTess [1IJIK;

aHAIIM3UPOBATH 11€71ec000pPa3HOCTh MPUMEHEHHUSI OPTaHUYECKUX BEIIECTB B IIPOMBIIII-
JIEHHOCTH ¥ B OBITY C TOYKH 3PSHHSI COOTHOIICHUS PUCK-TIONB3a;

c(hOPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISTH IIEICHATIPABICHHBIM TMOUCK XUMHUYECKOM
nH(OpMalUY B Pa3IMYHBIX UCTOYHHUKAX (Hay4Has M ydeOHO-Hay4Has JIUTEepaTypa, CpeacTBa
MaccoBoil mHGpopMmaruu, VHTEpHET U Apyrue), KPUTHYECKH aHATM3UPOBATH XUMHUYECKYIO



nHpopMaluio, nepepadaTbiBaTh €€ U UCHOJIb30BATH B COOTBETCTBUM C IIOCTABJICHHOM yuel-
HOM 3a7avei.
11 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHUA Kypca «OO1as U HeopraHMuecKasi XuMHs» oTpa-
KAOT:

c(OPMHUPOBAHHOCTD MPEJCTABICHHUH: O MaTepUaIbHOM €AMHCTBE MUPA, 3aKOHOMEPHO-
CTSIX W IIO3HABAEMOCTH SIBJICHUH HPUPOBI, O MECTE€ U 3HAYEHUU XHUMHUU B CUCTEME €CTEeCT-
BEHHBIX HayK U €€ poJiu B 00eCIeYeHUH YCTOWYMBOIO Pa3BUTHS, B PEIIEHUHU IPOOIEM IKOJI0-
IMUYECKOH, YHEPreTUUECKOM M MUIIEeBOl 0e30IacHOCTH, B PAa3BUTUU MEAULMHBI, CO3JaHUU
HOBBIX MaT€pUaoB, HOBbIX HCTOYHHUKOB SHEPIUHU, B 00ECIEUCHUH PAllMOHAILHOIO IIPUPOJI0-
I10JIb30BaHUs, B (POPMUPOBAHUM MUPOBO33PEHUS U OOIIEH KyJIbTYphl UEIOBEKa, a TAKKE KO-
JIOTHYECKU 0OOCHOBAHHOI'O OTHOLIEHMS K CBOEMY 3/10pPOBBIO U IIPUPOJTHOM cpelie;

BJIaJICHHME CHCTEMOW XMMHUYECKMX 3HAHHMM, KOTOpas BKJIOYAET: OCHOBOINOJArarolue
MOHATHUS — XMMUYECKHH 3JIEMEHT, aTOM, AP0 aTOMa, U30TOIbI, NEKTPOHHAsE 000JI0YKa aTo-
Ma, S-, pP-, d-aTOMHBIC OpOHTAII, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUS aTOMa, THOpHII3a-
LISl aTOMHBIX OpOMTaNel, HOH, MOJIEKYJIA, BAJICHTHOCTh, AJIEKTPOOTPULIATEIILHOCTh, CTEIIEHb
OKHCJICHMs, XMMHUYECKas CBs3b (KOBAJIEHTHAs, HOHHAs, METaJUIMYecKasi, BOJOPOIHAs), KPH-
CTaJuIM4ecKas peleéTka, XUMHUYECKas peaklusi, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOIUTHI,
IEKTPOIUTUYECKAsT TUCCOLMALIUSA, CTENEeHb AMCCOLMAIMM, BOAOPOAHBIM MOKa3aTellb, OKHC-
JIMTENb, BOCCTAHOBUTEIb, TEIIOBON 3(h()EeKT XUMMUUECKON peakluu, CKOPOCTb XMMUYECKOH
peaKkMy, XMMUYECKOe PAaBHOBECHE; TEOPUH U 3aKOHBI (TEOPHUS 3JIEKTPOJUTUYECKON IHCCO-
nuanuu, nepuoauueckuil 3akon J[.J. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB, 3a-
KOH COXpaHEHUs U MPEBPAIICHUs YHEPTUU IPU XUMHUUECKUX PEaKIHsIX, 3aKOH MOCTOSIHCTBA
COCTaBa BELIECTB, 3aKOH JICHCTBYIOINX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XH-
MHUH, MUPOBO33PEHUYECKHE 3HAHMUS, JIe)KAIMe B OCHOBE MOHUMAaHUS IPUUYUHHOCTH U CUCTEM-
HOCTH XMMUYECKHX SIBJICHUI; COBPEMEHHbIE NPEACTABICHUS O CTPOCHNUHU BELIECTBA HA aTOM-
HOM, MOHHO-MOJIEKYJIIDHOM U HaJMOJIEKYJISIPHOM YPOBHSX; MPEACTaBIECHUS O MEXaHU3Max
XUMHUYECKUX PEaKLUi, TEPMOAMHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSAX MX IpOTe-
KaHUs, 0 XUMHUUYECKOM PaBHOBECHH, PACTBOPAX M JAMCIEPCHBIX CUCTEMax; (pakTosornyeckue
CBEJIEHUs O CBOMCTBAX, COCTaBe, MOJIyYeHHH 1 0€3011aCHOM HCIOJIb30BAaHUM BaKHEHIINX He-
OpPraHUYECKUX BELIECTB B ObITY U NMPAKTUYECKOH JEATENbHOCTH YesloBeKa, OOIIMX HAayYHBIX
MPUHIUIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUM: BBISBIIATH XapaKTE€pHbIE NPU3HAKU MOHATUH, yCTaHABIIU-
BaTh MX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHS MPHU ONKUCAHUHM HEOpPraHU-
YEeCKHX BEILECTB U UX MPEBPAICHU;

c(OPMHPOBAHHOCTH YMEHUS UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIUKY JIJIsl COCTAaBIICHHS
(dbopMys1 BelIeCTB U YpPaBHEHUH XMMHMYECKHX PEaKIHMH, CHCTEeMAaTHYeCKyl0 HOMEHKIATYpy
(IJUPAC) u TpuBHasibHbIC Ha3BaHUS OT/ICIBHBIX BEIIECTB,

c(OPMHPOBAHHOCTh YMEHHMS OIPEIEIIATh BAJICHTHOCTh U CTENIEHb OKHCICHHUS XUMHUYe-
CKUX 3JIEMEHTOB B COCJMHEHUSX, BUJ XUMHUECKON CBSA3M (KOBaJICHTHAsl, HOHHAsI, METaJLIH-
YecKas, BOJOPOIHAS ), TUIT KPUCTAITMYECKOM PeIIETKH KOHKPETHOTO BEIIECTBA,;

c(OPMHPOBAHHOCTh YMEHHs OOBSICHATH 3aBHCHMOCTH CBOMCTB BEIIECTB OT BUIA XH-
MHUYECKOM CBSI3M W TUINA KPUCTAIIMYECKOW peméTKu, OOMEHHBI U JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

c(OPMHPOBAHHOCTh YMEHUI: KJIacCU(PUIIMPOBATh: HEOPraHWYECKHUE BEIIEeCTBA MO HX
COCTaBY, XUMHUYECKUE PEAKLIUU 10 PA3JIMYHBIM NMPU3HAKaM (YHCIY U COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY 3P (PEKTy peakiiy, N3MEHCHHUIO CTENCHEW OKUCIICHHS 3JIEMEHTOB, 00-
paTUMOCTH, Y4YacCTHIO KaTajlu3aTopa M ApPYyTHe); CaMOCTOSTEIbHO BBHIOMpATh OCHOBAHUS U
KPUTEPHUH I KJIacCU(UKAIIUU U3YYaeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA;



c(hOpPMHUPOBAHHOCTb YMEHHUS PAaCKPhIBaTh CMBICI TMepuoaudeckoro 3akona [[. . Men-
JieneeBa U JEMOHCTPHUPOBATh €0 CHCTEMATH3UPYIONTYI0, OOBSCHUTEIBLHYIO U MPOTHOCTHY -
CKYI0 (pyHKITUH;

c(hOpPMHUPOBAHHOCTh YMEHHM: XapaKTepHU30BaTh AEKTPOHHOE CTPOCHHE aTOMOB M HO-
HOB XMMHUYECKHUX AJIEMEHTOB NEPBOro—4eTBEPTOro nepuoioB Ileprnonnueckoit cucremsr J1.1.
MenpeneeBa, UCMOJb3Ysl MOHITHS «IHEPTETUYECKUE YPOBHU», «IHEPreTUUECKHE MOITYPOB-
HU», «S-, P-, d-aTOMHBIE OPOMUTANINY», KOCHOBHOE M BO30YXIEHHOE YHEPreTHYECKHE COCTOS-
HUS aTOMay; OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX JIEMEHTOB M UX
coeauHeHnil 1o nepuojgaMm W rpynnam Ilepumoanueckoir cuctemsl [l. M. MenneneeBa, Ba-
JIEHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOSHHUS UX IEKTPOHHBIX 000JIOYECK;

c(hOPMUPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (OMHCHIBATH) OOIIHUE XUMHUYCCKHE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, OATBEPKIAATh CYIIECTBOBAHNE T€HETUUECKON CBS3U
MEXy HEOPraHMYECKUMH BEUIECTBAMHU C ITOMOILBI YPABHEHUN COOTBETCTBYIOIINX XUMHUY €-
CKUX PEaKIINil;

c(hOpMHUPOBAHHOCTH yMEHUs packpbIBaTh CYILIHOCTb: OKHCIHUTEIIHLHO-
BOCCTAHOBUTEIBHBIX PEaKIIUi IMOCPEICTBOM COCTABIICHHSI JICKTPOHHOTO OajaHca dTUX peak-
LUH; peakuuid HIOHHOTO OOMEeHa MyTEM COCTaBIICHUS UX TOJHBIX M COKPAIIEHHBIX MOHHBIX
ypaBHEHUH; peakIfii TUAPOIN3a; PeaKIiil KOMIJIEKCOOOpa3oBaHusl (Ha MPUMEPE THIPOKCO-
KOMIIJICKCOB ITMHKA U aJTFOMUHHS ),

c(OpPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHUMHUYECKUX
peakuuii ¢ y4€TOM UX PHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHUS! CKOPOCTU XHU-
MHUYECKOW PEaKIMKM B 3aBUCUMOCTH OT Pa3JIMYHBIX (DAKTOPOB, a TAK)KE XapaKTep CMEIICHUS
XUMHUYECKOTO PAaBHOBECHS O] BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuniun Jle [latense);

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUECKUE PEaKIUH, JIeXKAIIue B OC-
HOBE MPOMBIIIEHHOTO MOJYYeHHUSI CEPHON KUCIOTHI, aMMHUaKa, O0II1e HAayYHbIe MTPUHIIUITBI
XUMHUYECKHUX IPOU3BOJICTB; I1€IECO00Pa3HOCTh MPUMEHEHUS HEOPraHUYEeCKHX BEIEeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUS PUCK-TIONB3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CUCTEMOW 3HAHUN O METOJaX HAy4YHOTO MO3HAHUS SIB-
JIEHUI TMpUpPOAbsl — HaONIOJCHNUEe, U3MEPEHHEe, MOJICTUPOBAHUE, SKCIIEPUMEHT (peanbHbIi U
MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, YMEHHUs IPUMEHSTh 3TU 3HAHUS MpPU
AKCIIEPUMEHTATFHOM HCCIEIOBAaHUN BEIIECTB W ISl OOBSCHEHUS XUMHYECKHUX SBIICHUH,
MMEIOIINX MECTO B MPUPOJE, MPAKTUUYECKON NEATEIbHOCTH YEJIOBEKa M B MOBCEIHEBHOMU
JKU3HU,

c(hOpPMUPOBAHHOCTh YMEHUS BBISBISTH B3aUMOCBSI3b XMMHUECKUX 3HAHUU C MOHSATHUS-
MU ¥ TPEJCTABICHUSMHU JAPYTUX €CTECTBEHHO-HAYUHBIX MPEIMETOB s 00jiee 0CO3HAHHOTO
MMOHMMAaHHUS MaTEpUAIBLHOTO €AMHCTBA MUPA;

c(hOpPMUPOBAHHOCTh YMEHUS MTPOBOAMUTH PACUETHI: C MCTOIH30BAHHEM MOHSATHI «Mac-
COBasl JIOJIS BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIIEHTPALIKS»; MacChl BEIIECTBA WU 00b-
€Ma raza Mo M3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO U3 yYaCTBYIO-
X B PEAKIMH BEIIECTB; TEII0BOro 3(hdeKTa peakiun; 3Ha4YeHHUs] BOJIOPOJIHOTO TMOKa3aTeNs
PacTBOPOB KHUCTIOT U IIETIOUYEH ¢ U3BECTHOM CTEMEHBIO NMCCOIMAIINU; Macchl (00BEMa, KOMIH-
YecTBa BEIECTBA) MPOAYKTA PEAKIHH, €CIH OJHO U3 MCXOIHBIX BEIIECTB JIaHO B BUIE pac-
TBOpa C OMpene’IEHHOW MAacCOBOW JI0JIed pAacCTBOPEHHOTO BEIIECTBA WM JAHO B M30OBITKE
(MMeeT mpUMecH); JOJIH BBIXOJIa MPOAYKTa peaKInK; 00bEMHBIX OTHOIICHUH T'a30B;

c(hOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOAWTH XHMHYE-
CKUU SKCIIEPUMEHT (IIPOBEJICHUE PeaKlnii HOHHOTO OOMEHa, MTOATBEPKICHNE KaYeCTBEHHOTO
COCTaBa HEOPTraHWYECKHUX BEILECTB, OINPEACIICHUE CPElbl PACTBOPOB BEILIECTB C MOMOIIbIO
WHMKATOPOB, U3yUYEHUE BIUSHUS Pa3IMUHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOM PEaKIIH,
pelIeHre YKCIIePUMEHTAIBHBIX 33124 10 TeMaM «MeTaisl»y 1 «HeMeramisi») ¢ coOoneHn-
€M TpaBuII 0€30MaCHOTO OOpAIeHHsI C BEIIECTBAMH U JIA0OpaTOPHBIM 000pynoBaHuEM, (op-



MYJIHPOBATh II€JIb MCCICIOBAHUS, IPEACTABIATh B PA3IMYHON (OpMe pe3yiIbTaThl dKCIEPH-
MEHTa, aHAJTM3UPOBATh U OIICHUBAThH WX JTOCTOBEPHOCT;

c(hOpPMHUPOBAHHOCTb YMEHHUIA: COOII0IATh MTpaBUJjIa MOJIb30BAaHUS XUMHUYECKON MTOCY10H
1 J1abopaTOpHBIM 000PYIOBAaHHEM, OOpAICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYK-
[USIMH TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUUYECKHUX OIBITOB, KOJOTHUECKH I€]Ieco00pas-
HOTO TOBEJICHUS B OBITY M TPYIOBOM JEATEIHLHOCTH B IEISIX COXPAHEHHS CBOETO 3JI0POBbS,
OKpYJKaloIel MPUPOJHON Cpelbl W JOCTHXKCHHS €€ yCTOWYMBOIO Pa3BUTHS, OCO3HABAThH
OMAaCHOCTh TOKCHYECKOTO JICHCTBUS HA YKUBBIE OPTraHU3MbI ONPENCIEHHBIX HEOPTaHUUECKUX
BEIIECTB, TOHUMAas cMbIC noka3arens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIIATH II€JICHANPABICHHBIN MOUCK XUMHUYECKON
nH(pOpMaNUK B Pa3IMYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-Hay4dHas JIMTEpaTypa, CPeACcTBa
MaccoBoii umHopMmaruu, VHTEpHET U Jpyrue), KpUTUYECKH aHATH3UPOBATh XMUMHUYECKYIO
uHpopmaluio, nepepadbarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABIEHHOM yuel-
HOU 3aa4ueii.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue
Ne a3/1eJI0B U TeM (npoBsic)
ww/m E OI; oo Beero KonTpoabublie | IlpakTudeckue 06pazoBaTEaLH
porp padoThI padoThI bie pecypeb
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYeCKOH XUMUH
[Ipeamer oprannye- https://lesson.aca
ckoi xumuu. Teopust demy-
11 CTPOEHMSI OpraHuye- 8 0 0 con-
CKUX COCIMHEHUH A. tent.myschool.ed
M. Bytieposa u.ru/04/08
Uroro no pazgeny 8
Paznea 2. Yraesogopoasl
https://lesson.aca
[IpenenbHbIe demy-
2.1 YTJIEBOJIOPOIBI — 5 0 0 con-

AJIKaHbI, [IMKJI0AJIKAHBI tent.myschool.ed
u.ru/04/08
https://lesson.aca

HenpenenbHbie yrie- demy-

2.2 BOJIOPOJIbI: AJTKECHBI, 14 0 1 con-

aJKaJIUeHb], AIKUHBI tent.myschool.ed
u.ru/04/08
https://lesson.aca

Apomaruyeckue demy-

2.3 yTIEBOIOPOIBI 8 0 0 con-

(apensr) tent.myschool.ed
u.ru/04/08
https://lesson.aca

[IpupoaHbie HCTOUYHU- demy-

24 KM YTJIEBOJIOPOJOB U 4 0 0 con-

ux nepepaboTka tent.myschool.ed
u.ru/04/08
https://lesson.aca
demy-

25 | Tesoremmpomsomme |, . 0 con:

r HOPOA tent.myschool.ed

u.ru/04/08
Wroro no pazmeny 35

Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1

Crnuptsl. Oenon

11

https://lesson.aca
demy-

con-
tent.myschool.ed
u.ru/04/08
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KapGonunsHsbie co-

https://lesson.aca

€IMHEHMS: alIbIETH/IbI demy-

3.2 u keToHbl. Kapbono- 21 con-

BbIE KUCIOTEL. CII0XK- tent.myschool.ed

HbIe 3¢upsbL. XKupbl u.ru/04/08
https://lesson.aca
demy-

3.3 YriaeBoasl 9 con-
tent.myschool.ed
u.ru/04/08

Hroro no pazgeny 41

Pa3nen 4. AzoTconepxaiue o

PraHun4eCKuc COCIANHCHUSA

https://lesson.aca

AMUHBI. demy-
4.1 AMHHOKHUCIIOTEIL. 12 con-
Benku tent.myschool.ed
u.ru/04/08
Hroro no pazgeny 12

Pa3pnen S. Beicokomoiiekyisip

HBbIC COCIMHCHUSA

https://lesson.aca

demy-
51 | oeommmann |6 con-
s tent.myschool.ed
u.ru/04/08
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME
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11 KIIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NMPorpamMmbl

Koaun4yecTBO 4acoB

Bcero HBIE
padoThI

KonTtpoas

IIpakTHuec
KHe padoTbl

JuekTpoHHbIE (HUGPOBHbIE)
o0pa3oBaTebHbIE PeCypChbl

Paszgea 1. Teopernueckue 0CHOBBI XUMUM

CrpoeHue aToma.

[Tepuoanueckuit
3akoH u [lepuoau- https://lesson.academy-

1.1 qecKas cucremMa 9 0 0 con-

XUMHYECKUX DJIe- tent.myschool.edu.ru/04/08
menToB /J[. 1.

Menneneesa

(ngp:?g: https://lesson.academy-

1.2 M}HIlor006. asue 11 1 0 con-

p tent.myschool.edu.ru/04/08
BCIIICCTB
N MIeCKIe https://lesson.academy-
1.3 AL 19 1 3 con-
peaxt tent.myschool.edu.ru/04/08
Hroro mo pazneny 39
Pa3znen 2. Heopranuueckasi Xxummusi
https://lesson.academy-

2.1 Hemeramisl 31 1 3 con-
tent.myschool.edu.ru/04/08
https://lesson.academy-

2.2 Merauibl 23 1 2 con-
tent.myschool.edu.ru/04/08

Hroro no pasaeny 54
Pa3zgen 3. XumMus u :Ku3HL
MeToabl TO3HAHUS https://lesson.academy-

3.1 B XUMHUH. XUMHUA U 9 0 0 con-

JKU3Hb tent.myschool.edu.ru/04/08
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAM- 102 4 8

ME
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ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB I[ 3.J'IeRTpOHHLIe
Ne Tema ypoka KonTpoa HpaxkTuye I/I:;:CHI/I uudposbIe
n/n Bcero bHBIEC CKHe a o0pa3oBaTe/ibH
padoThI padoThI bl¢ pecypcChol
[Ipeamer u 3HauCHHE https://lesson.aca
OpPraHMYECKON XUMUH, demy-
1 MpEeACTaBICHUE O MHO- 1 0 0 con-
roo0Opas3uu opraHnnye- tent.myschool.ed
CKHX COEIMHEHUI u.ru/04/08
DNEKTPOHHOE CTPOEHUE
aroma yriepoja (oc- https://lesson.aca
HOBHOE M BO30YKIEH- demy-
2 HOE COCTOSIHHS). 1 0 0 con-
Banentnsie tent.myschool.ed
BO3MOY>KHOCTH aTOMa u.ru/04/08
yriepozaa
AHMHHCCKas CBA3H B https://lesson.aca
OpPraHHYECKUX COCIH- demv-
HEHHUSX. MexaHu3Mbl ey
3 o0Opa3oBaHMs KOBa- 1 0 0 -
JIEHTHOM CBS3H, CIIOCO- tent.myschool.ed
T u.ru/04/08
OBl pa3pbIBa CBSI3EH
https://lesson.aca
Teopwust ctpoenust op- demy-
4 FaHUYECKUX COEINHE- 1 0 0 con-
Huit A. M. Bytieposa tent.myschool.ed
u.ru/04/08
?;;i@;lﬁfgé_ https://lesson.aca
CTpPaHCTBEHHAas. DJIeK- demy-
° TpoHHBIE 3()(PeKTHI B 1 0 0 con-
MOJIEKYTaX OpraHie- tent.myschool.ed
y u.ru/04/08
CKHX COCIMHCHUI
[MpencraBnenue o Kiiac- https://lesson.aca
cuuKaluy U cucTeMa- demy-
6 TUYeCKasi HOMEHKJIATy- 1 0 0 con-
pa (IUPAC) opranuue- tent.myschool.ed
CKHX BEIIECTB u.ru/04/08
https://lesson.aca
Knaccugukanus peax- demy-
7 LU B OPraHUYECKOU 1 0 0 con-
XUMUHN tent.myschool.ed
u.ru/04/08
Cucremaruzanus u https://lesson.aca
8 000011IeHNE 3HAHUI 1O 1 0 0 demy-
TeEME con-
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tent.myschool.ed

u.ru/04/08
AKaHEI: TOMOJIOTHYC- i
cKuii ps, 06mas (hop- https://lesson.aca
demy-
9 MyJia, HOMEHKJIaTypa con-
HM30MEpHs, SJIEKTPOH- L.
HOE U ﬁpOCTpchgBeH- tent.myschool.ed
u.ru/04/08
HOE CTPOCHUE MOJIEKYII
https://lesson.aca
dusznueckue U XuMuue- demy-
10 . con-
CKH€ CBOMCTBA aJIKaHOB
tent.myschool.ed
u.ru/04/08
https://lesson.aca
HaxoxaeHne aikaHoB B demy-
| o Croctune an
aﬂy:aHOB tent.myschool.ed
u.ru/04/08
[{ukmoankaHbl: 00IIast
bopmyia, HOMEHKIIATY- https://lesson.aca
pa 1 U30MepHsi, 0COo- demy-
12 OCHHOCTH CTPOCHHS U con-
XUMHYECKHUX CBOMCTB, tent.myschool.ed
CIOCOOBI TIOJTYYCHUS U u.ru/04/08
[IPUMEHCHHE
Pemenue pacu€THpix
3aJ1a4 Ha OTpeieiicHue
MOJIEKYJISIpHOH opmy-
JIbl OPraHNUYECKOro Be- https://lesson.aca
IIECTBA 110 MACCOBBIM demy-
13 JIOJISIM aTOMOB DJI€MEH- con-
TOB, BXOISIIUX B €TI0 tent.myschool.ed
COCTaB. u.ru/04/08
Cucremaru3anus u
000011IcHIE 3HAHUH 110
TeME
AJIKEHBI: TOMOJIOTHYE-
ckuil psif, oOmmas gop-
MyJia, HOMEHKJIaTypa, https://lesson.aca
3JIEKTPOHHOE | TPO- demy-
14 CTPaHCTBEHHOE CTpOe- con-
HHUE MOJICKYII. tent.myschool.ed
CTpyKTypHas U IHC- u.ru/04/08

TpaHC-U30MCpUA
AJIKCHOB
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duznueckue u XuMmuye-

https://lesson.aca

CKHE CBOMCTBA aJIKe- demy-
15 con-
HOB. [IpaBuno
MaDKOBHIKOBA tent.myschool.ed
P u.ru/04/08
https://lesson.aca
lo | et rorpens an
p tent.myschool.ed
u.ru/04/08
https://lesson.aca
[TpakTyeckas padora demv-
| e o s
e oro csoﬁcm"yq tent.myschool.ed
u.ru/04/08
Pemenue pacu€THbix https://lesson.aca
3aJa4 Ha OmpeIeCHIe demy-
18 MOJIEKYJISIpHOH opmy- con-
JIbI OPraHUYECKOro Be- tent.myschool.ed
IecTBa u.ru/04/08
AJIKaJMeHbI: conpsi- https://lesson.aca
XKEHHBIC, N30JUPOBAH- demy-
19 HbIE, KyMyJIUPOBaHHBIE. con-
OCc0OEHHOCTH AJICK- tent.myschool.ed
TPOHHOT'O CTPOCHHUS u.ru/04/08
https://lesson.aca
XUMHYECKHE CBOMCTRA demy-
20 COTPSDKEHHBIX TUCHOB Lon=
P A tent.myschool.ed
u.ru/04/08
https://lesson.aca
CriocoOblI ostyueHus u demy-
21 MIPUMEHEHHUE aJKaue- con-
HOB tent.myschool.ed
u.ru/04/08
AJIKMHBI: TOMOJIOTHYE-
CKHUi psif, obras ¢hop- https://lesson.aca
MyJia, HOMEHKJIATypa, demy-
22 AJIEKTPOHHOE U TIPO- con-
CTpaHCTBEHHOE CTpOe- tent.myschool.ed
HUE MOJIEKYJ, pu3uye- u.ru/04/08
CKHE CBOMCTBA
https://lesson.aca
XUMHYECKHEe CBOMCTRA demy-
23 con-

AJIKUHOB

tent.myschool.ed
u.ru/04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.aca

demy-
| Koo s fom
POUHYIO tent.myschool.ed
u.ru/04/08
https://lesson.aca
demy-
o5 CriocoObI MOJTyUeHUs U con-

MPUMEHEHHE AJIKUHOB —ten tmyschool.ed
u.ru/04/08
https://lesson.aca

Perrenue 3amau: pacué- demy-

26 ThI [10 YPABHEHUIO XU- con-

MHUYECKOH peaKinu tent.myschool.ed
u.ru/04/08
https://lesson.aca

Cucremaruzanys u demy-

27 0000111eHrE 3HAHUHA 110 con-

TEME tent.myschool.ed
u.ru/04/08

ApeHbl: roMosIoruye-

CKHd pz, 00mas hop- https://lesson.aca

MyJia, HOMEHKJIATypa. demv-

28 DJICKTPOHHOE H IIPO- Jcon-

CTPaHCTBEHHOE CTPOE- —ten £ myschool.ed

HHUE MOJICKYJI OCH30I1a U U rul/0 4/08 :

TOJIyOJIa, UX (u3nde- -

CKHeE CBOICTBa
https://lesson.aca

XuMHYECKUE CBOMCTBA demy-

29 apCHOB: PEAKITNH 3a- con-

MEIEHHST tent.myschool.ed

u.ru/04/08
. https://lesson.aca

XuMHYECKHE CBOMCTBA demy-

30 apeHOB: PEaKIINU TPHU- —Lcon—

COEIUHEHHNS, OKUCIIE- _ten £ myschool.ed

HHE TOMOJIOrOB OeH301a U ru./0 4/08 :
https://lesson.aca

OcobenHoctu demy-

31 XUMHUYECKUX CBOWCTB con-

CTHpOJIa tent.myschool.ed
u.ru/04/08

Pemenue pacuéTHbIx https://lesson.aca

3aJa4 Ha OTpe/IeiICHIe demy-

32 MOJICKYJISIpHOH (hopMy- con-
JIbI OPTraHUYECKOTO Be- tent.myschool.ed
ECTBA u.ru/04/08

33 CriocoOBbI MOTydeHHS 1 https://lesson.aca



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

MPUMEHEHHE apEeHOB

demy-

con-
tent.myschool.ed
u.ru/04/08
https://lesson.aca
T'eneruyeckast cBs3b demv-

o | e an”

o yr 71oP tent.myschool.ed
it u.ru/04/08
PacuéTsl 10 ypaBHEHH- https://lesson.aca
SIM XUMHUYECKHX PEaK- demy-

35 muit. CucreMaTu3amnus con-

1 000011eHIEe 3HAHUI tent.myschool.ed
10 TEME u.ru/04/08
https://lesson.aca
m -

36 ITpupoansiit raz. Io- %L

MyTHBIE He(PTSIHBIE Ta3bI —ten tmyschool.ed
u.ru/04/08
https://lesson.aca

KameHHbIH yrouib 1 demy-

37 MIPOJYKTHI €T0 mepepa- con-

00TKH tent.myschool.ed
u.ru/04/08

Hedtb 1 criocoOb! eé https://lesson.aca

nepepadoTKH. demy-

38 [IpumeHeHue con-

MPOAYKTOB tent.myschool.ed

nepepaboTku HeTH u.ru/04/08
https://lesson.aca

T'enetnyeckas cBsI3b demv-

0 | o pmn an”

o8 yr 71op tent.myschool.ed
it u.ru/04/08
["anorenonpon3BoaHbIE https://lesson.aca
YTJIEBOJOPOIOB: DIIEK- demy-

40 TPOHHOE CTPOCHHUE; Pe- con-

AKIAY 3aMEIIEeHUs ra- tent.myschool.ed
JIOTeHAa u.ru/04/08
JleticTBHE MIeI0YCH Ha https://lesson.aca
rajJoOreHIpPOU3BOIHbIE. demy-

41 BzaumopeiicTBue aura- con-
JIOTEHAJIKAHOB C MarHu- tent.myschool.ed
€M U [IUHKOM u.ru/04/08

https://lesson.aca
CucremMarusamnus U demv-
0000111eHHEe 3HAHUH 110 dEny=

42 con-

pasneny "YrieBom0po-

n

ITBI

tent.myschool.ed
u.ru/04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.aca

KonTtpomnsHas pabora demy-

43 o Teme "YTrieBomopo- con-

Jb1" tent.myschool.ed
u.ru/04/08

[IpenenbHbie OHO-

ATOMHEBIE CHHBTBI: ro- https://lesson.aca

MOJIOTUYECKHUH PSI, demy-

4| oot worenys con-

H30MEpHs HOMCHK.;'Ia- tent.myschool.ed

’ u.ru/04/08

Typa, Ki1accudukams,

(du3HUYecKre CBOMCTBA
https://lesson.aca

XUMUUYeCKHe CBOMCTBA demy-

45 MPEeACIIbHBIX OJTHO- con-

ATOMHBIX CITUPTOB tent.myschool.ed
u.ru/04/08
https://lesson.aca

CriocoOb!I MmoTyueHus 1 demy-

46 MIPUMEHEHHE OHO- con-

aTOMHBIX CITUPTOB tent.myschool.ed
u.ru/04/08

IIpocteie 3¢upsl: HO- https://lesson.aca

MEHKJIaTypa U U30Me- demy-

47 pusi, ocobeHHoCTH PH- con-

3UYECKUX U XUMHUYE- tent.myschool.ed

CKHUX CBOICTB u.ru/04/08

MHOroaToMHbIE CITUP- https://lesson.aca

ThI: DTUJICHTJIUKOJb U demy-

48 TIIMLEPHH, uX pusnye- con-

CKHE Y XUMHYECKHE tent.myschool.ed

CBOMCTBA u.ru/04/08
https://lesson.aca

CriocoOBbI MOTydeHHS 1 demy-

49 IIPUMEHEHHE MHOTO- con-

aTOMHBIX CITUPTOB tent.myschool.ed
u.ru/04/08
https://lesson.aca

@DeHOI: CTPOCHUE MO- demy-

JeKYIbl, (GPU3UIECKHE HEME

50 ’ con-

cBolicTBa. TOKCHYHOCTH

derona tent.myschool.ed
u.ru/04/08
https://lesson.aca

XnMHyecKkre CBOMCTBA demy-

Sl ¢denona -
tent.myschool.ed
u.ru/04/08

52 CrnocoObl MOTyYEeHUS U https://lesson.aca



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

npuMeHeHnue penomna

demy-

con-

tent.myschool.ed

u.ru/04/08
[TpakTruyeckas pabora https://lesson.aca
Noe 2. Pemrenue skcrie- demy-

53 PUMEHTAJIbHBIX 3a7a4 con-
no teme "CrupThl U tent.myschool.ed
beHobr" u.ru/04/08

https://lesson.aca
Cucremaruzanus u demy-
54 000011IeHNE 3HAHUN 110 con-
TEME tent.myschool.ed
u.ru/04/08
Anbaeruipl U KETOHBI: https:/lesson.aca
AJIEKTPOHHOE CTPOCHHUE ) .
KapOOHUJIbHOMN TPYIIIIbI; demy-

55 ’ con-
TOMOJIOTHYECKHE PSIJIBI, _ten tmyschool.ed
obmast popmysia, u3o- U ru./0 4/08 :
Mepusi 1 HOMCHKJIATypa -

https://lesson.aca
Anbaeruipl U KETOHBI:
¢du3nveckne CBONCTBA; demy-

56 ’ con-

PEAKIIHH HPHCOCIHE- tent. myschool.ed
i u.ru/04/08

https://lesson.aca
Peaxkuuu oxucieHus u demy-

57 KaueCTBEHHbIE PEAKLIUH con-

aJIbJCTUIOB U KETOHOB tent.myschool.ed
u.ru/04/08
https://lesson.aca
m){_

58 CrniocoOsI monyueHus Sgn-

aNbIETUI0B U KETOHOB —ten tmyschool.ed
u.ru/04/08
https://lesson.aca

OnHOOCHOBHBIE TIpe-

5 demy-
JeITbHBIC KapOOHOBBIE
59 con-

KHCJIOTBI, 0COOCHHOCTH
tent.myschool.ed

CTPOEHUS UX MOJIEKYIT U.ru/04/08
https://lesson.aca

W3omepust 1 HOMEHKJIa- demy-

Typa KapOOHOBBIX KH- cemy-

60 CIIOT, UX (pU3NYECKHE con-

CBOI>'I,(:TBa tent.myschool.ed
u.ru/04/08
XUMHUYECKHE CBOICTBA https://lesson.aca
61 MpeebHBIX OJHOOC- demy-
HOBHBIX KapOOHOBBIX con-

KHUCIIOT

tent.myschool.ed



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

u.ru/04/08

Oco0eHHOCTH CBOMCTB

https://lesson.aca

62 MYpPaBbUHOM KUCIIOTBHI. %ﬁ

HMOI:;IF;(;?IE ?;ie Kapbo- tent.myschool.ed
u.ru/04/08

OCOoOEHHOCTH CBOMICTB:

HEIpeIeIbHBIX H apo-

MaTHYECKUX KapOOHO- https://lesson.aca

BBIX, JTUKApPOOHOBBIX, demy-

63 THIPOKCUKAPOOHOBBIX con-

KHCJIOT. tent.myschool.ed

[IpencraBurenu u.ru/04/08

BBICIINX KapOOHOBBIX

KHCJIOT
https://lesson.aca

[ToHsiTHE O IPOU3BO/I- demy-

64 HBIX KapOOHOBBIX KH- con-

CIIOT tent.myschool.ed
u.ru/04/08
https://lesson.aca

CriocoOblI MmoTyueHusl 1 demy-

65 MpUMEHEeHHE KapOOHO- con-

BBIX KHCJIOT tent.myschool.ed
u.ru/04/08
https://lesson.aca

Crnoxuble 3(upbL: T0-

MOJIOTHYECKHM psif, demy-

66 obrmrast popmyna, u3o- con

MepHsl 1 HOMCHK’IIaTypa tent.myschool.ed
u.ru/04/08
https://lesson.aca

duznyeckre 1 XUMHUeE- demy-

o7 CKHUE CBOICTBa H(HPOB -
tent.myschool.ed
u.ru/04/08

Perienue pacu€rHpix

3a/1a4: M0 ypaBHEHHIO https://lesson.aca

XUMHAYECKON PEaKIliH, demy-

68 Ha OIpeJielieHUue MoJIe- con-

KYJSIpHOU (OPMYJIBI tent.myschool.ed

OpPraHUYECKOTO BEIlle- u.ru/04/08

CTBa

69 [MpakTrueckas padoTa https://lesson.aca



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

Ne 3. Pemenue a3kciie-

PUMEHTAJILHBIX 3a7a4

o Teme "KapOoHoBbIE
KHUCHOTEL. CII03KHEIE

s¢upsr”

demy-

con-
tent.myschool.ed
u.ru/04/08

XKupsr: crpoenue, Gpu-

https://lesson.aca

demy-
20 SI/I‘IGCKI/IevPI XAMUYe- @L

;I;I;)e CBOUMCTEA (FI/I,Z[pO- tent.myschool.ed
u.ru/04/08

Oco0OeHHOCTH CBOMCTB https://lesson.aca

KHPOB, COJCPIKALITIX demy-

71 OCTAaTKH HEIPEAEIIbHbBIX con-

’KUPHBIX KUCIOT. XKupsbl tent.myschool.ed

B IIPUPO/IC u.ru/04/08

Muia kak coni Bpic- https://lesson.aca

X KapOOHOBBIX K- demy-

CJIOT, UX MOIOIIEE Ieli- dery

72 ’ con-

ctBue. [lonarue o cuH-

TCTHYCCKHX MOKOLIHX tent.myschool.ed

cpenctax (CMC) LEIUOS/C0
https://lesson.aca

I'enermueckas CBA3b demv-

n | o an

OpFEHI/I‘leCKII/)IX BELLIECTB tent.myschool.ed
u.ru/04/08
https://lesson.aca

Pacuérel no ypaBHeHU- demy-

74 SIM XUMHYECKUX peaK- con-

10707 tent.myschool.ed
u.ru/04/08
https://lesson.aca

CucremaTu3anus u demy-

75 00001IeHHE 3HAHUH 10 con-

TeMe tent.myschool.ed
u.ru/04/08

OO1as xapakTepucTu- https://lesson.aca

Ka yTrJIEeBOIOB M KJlac- demy-

76 cuuKaIus yrieBoaoB con-

(MOHO-, TU- U TTOJTHCA- tent.myschool.ed

XapH/IbI) u.ru/04/08
https://lesson.aca

Monocaxapubl: Gpu3H- demy-

77 YyecKHe CBOMCTBA M Ha- con-

XO0JIEHUE B MIPUPOJIE

tent.myschool.ed
u.ru/04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

IIpuMeHeHue III0KO35I,

https://lesson.aca

€€ 3HaUCHUE B KU3HE- demy-
8 JeSITeJIbHOCTH Opra- con-
i tent.myschool.ed
u.ru/04/08
Jlicaxapuabl: caxaposa, https://lesson.aca
MajbT03a U JaKT03a. demy-
79 Haxoxzaenue B mpupo- con-
1ie ¥ IPUMCHECHUE 1~ tent.myschool.ed
caxapuioB u.ru/04/08
[Monucaxapuapl: cTpoe- https://lesson.aca
HUE MaKpOMOJICKYII, demy-
80 ¢busnyeckue 1 XumMmuye- con-
CKHE CBOICTBa, IpUMe- tent.myschool.ed
HEHHUE u.ru/04/08
https://lesson.aca
[Tousitre 06 demy-
81 HCKYCCTBEHHBIX con-
BOJIOKHAX tent.myschool.ed
u.ru/04/08
Peienue pacueTHbIX https://lesson.aca
3aJ1a4 Ha OIpeeiicHUue demy-
82 JIOJIU BBIXO0J1a TPOAYKTa con-
peakiuu OT TeOpETHYE- tent.myschool.ed
CKH BO3MOKHOI'O u.ru/04/08
https://lesson.aca
CucremaTu3anus u demy-
83 00001IeHHE 3HAHUH 110 con-
paznaeny tent.myschool.ed
u.ru/04/08
https://lesson.aca
KonTponbnas padbora
"Kucmopoco- demy-
84 HZ T}EZ/I N ue o raII{)qu con-
);[KEI . CI:GHHHEHM,, tent.myschool.ed
u.ru/04/08
AMHHEL KIaCCHOHKa- https://lesson.aca
U, CTPOCHHE MOJIe-
Ky, obmas gpopmyna demy-
8 H30;46 us HOMCHKJ'Ia: con-
Typa Hp qm;nqecme tent.myschool.ed
. u.ru/04/08
CBOICTBa
https://lesson.aca
XHWMHUYECKHE CBOMCTBA demy-
86 anupaTHIECKUX con-
aMHHOB tent.myschool.ed

u.ru/04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

AHWINH: CTpOEHUE

https://lesson.aca

demy-
87 AHUJIMHA, 0COOCHHOCTH con

XUMHUYECKUX CBOMCTB -

S tent.myschool.ed
u.ru/04/08
https://lesson.aca

CriocoObl TTOTy4eHHS U demy-

88 MIPUMECHECHHE anu(aTh- con-

YECKUX aMHUHOB tent.myschool.ed
u.ru/04/08

AMUHOKHUCIIOTBEI; HO-

MEHKTATVDA H H30Me https://lesson.aca

P y demy-
89 pusi, hu3UYECKHe CBOM- con-

ctBa. OTOeapHbIE —

N — tent.myschool.ed
u.ru/04/08

AMUHOKUCIIOT B

XuMHYECKUE CBOMCTBA https://lesson.aca

aMHHOKHCJIOT, UX OHO- demy-

90 JIOTUYECKOE 3HAYCHUE con-
amMuHOKUCIIOT. CHHTE3 tent.myschool.ed

Y THJIPOJIU3 TICTITHIOB u.ru/04/08
https://lesson.aca

benku xak nmpupoaHbIC demy-

91 MOJIUMEPBL; CTPYKTYPHI con-

OEJIKOB tent.myschool.ed
u.ru/04/08
https://lesson.aca

. demy-
92 XUMHUUECKHE CBOICTBA Co_nL

O€eJIKOB —
tent.myschool.ed
u.ru/04/08

A30TCcoaepKallue re-

Jlepxatil https://lesson.aca

TEPOIUKINYECKUE CO- dermv-

93 enquHenus. HyknenHo- _Lcon

BBI€ KHCJIOTEI: COCTaB, _ten tmyschool.ed

CTpOEHHE U OMOJOTHYe- : :

CKasi pOJib u.ru/04/08

IIpakTHueckas padora

Nf A Permerme g cere- https://lesson.aca

- demy-
94 PUMEHTAIBHBIX 33724 con

o teme "Azorconep- s
tent.myschool.ed

Kalllue OpraHnuecKue

S—— u.ru/04/08

ITpakTuueckas padora

Nf 5. Pemere 5 Cere- https://lesson.aca

e demy-
9 5 pI/IMeHTaJ'H)HI)IX 3a1a4 EL

o teme "Pacro3HaBa- _ten tmyschool.ed

HUE OPTaHUYECKHX CO- ' ]
u.ru/04/08

enuHeHnin"



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

https://lesson.aca

KonrponsHas pabora dermv-

o | mmerbes | an

CoemHHe Ifm,, tent.myschool.ed

)| u.ru/04/08

OCHOBHEIE MOHATHS https://lesson.aca

XUMHH BBICOKOMOJICKY- demy-

o7 | e e |y on

Honnfqe W3aLUs U 110 tent.myschool.ed

prsail U.ru/04/08

JIMKOHIEHCALIAS
https://lesson.aca

ITnactmaccel. YTunusa- demy-

98 s ¥ nepepadboTka 1 con-

[JIACTUKA tent.myschool.ed
u.ru/04/08
https://lesson.aca

DacToMephl: HATY- demy-

99 palbHBIN CHHTETHYC- 1 con-

CKHUE KayuyKku. Pe3una tent.myschool.ed
u.ru/04/08

Bosnokna: HaTypaib- https://lesson.aca

HbIC, HICKYCCTBEHHBIE, demy-

100 cunreruueckue. [lomu- 1 con-

MepbI CIEeHATBLHOTO tent.myschool.ed

Ha3HAYECHUSA u.ru/04/08

II

pakTiecKas pabora https://lesson.aca
No 6. Pemtenue skcre- demy-
101 pI/IMeHTaiIBHBIX 3a1a4 1 _Lcon-
o teMme "Pacrio3HaBsa- —
HUE IJIACTMACC ¥ BOJIO- tent.myschool.ed
" u.ru/04/08

KOH

O000I11IeHIE U CUCTE- https://lesson.aca

MaTH3aIMs U3y4eHHOTO demy-

102 MaTepuaa 1o Teme 1 con-

"BbICOKOMOJIEKYIISP- tent.myschool.ed

HbIE COeqUHEHUA" u.ru/04/08

OBIIEE KOJIMYECTBO YA- 102

COB IIO ITPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

11 KIIACC

KoumnuectBo yacos i DJIeKTPOHHBIE
ara
Ne Tema ypoxka Kontpo | llpaxrn HU3y4eH unppossie
n/n Bcero | JabHBIE yeckue st o0pa3oBaTe/bHbIE
padoThI padoThI pecypchl
https://lesson.academ
Atom. CocTaB aToM- )
L | e || cn
Ms0Tommt ' tent.myschool.edu.ru/
04/08
https://lesson.academ
CrtpoeHue 3J1eKTpOoH- y-
2 HBIX 000104YEK aTOMOB, 1 0 0 con-
KBAHTOBBIC YKCIIA tent.myschool.edu.ru/
04/08
https://lesson.academ
Knaccudukanus xumu- y-
3 YECKUX AJICMEHTOB (S-, 1 0 0 con-
p-, d-, f-amemenThI) tent.myschool.edu.ru/
04/08
https://lesson.academ
Pacnpenenenue snek- y-
4 TPOHOB 1O ATOMHBIM 1 0 0 con-
opouTaIIM tent.myschool.edu.ru/
04/08
DNeKTpOHHBIE KOHDU- https://lesson.academ
T'ypaluy aTOMOB 3Jie- y-
5 MEHTOB B OCHOBHOM 1 0 0 con-
BO30Y>KIEHHOM CO- tent.myschool.edu.ru/
CTOSIHHH 04/08
https://lesson.academ
DNeKTpPOHHBIE -
o | e | 1|0 | con
CTb povIPEE tent.myschool.edu.ru/
04/08
[Iepuoanueckuii 3aK0H
u [lepuomuueckas cuc- https://lesson.academ
TeMa XMMHYECKUX DJIe- e
7 meHToB /1. 1I. Menne- 1 0 0 con-
JieeBa, CBsI3b C COBpe- tent.myschool.edu.ru/
MEHHOU Teopueit 04/08
CTPOCHHSI aTOMOB
3aKOHOMepHOVCTH s https://lesson.academ
MEHCHHMS CBOMCTB XH- )
8 MHUYECKHX IJICMEHTOB U 1 0 0 é -

00pa3yeMbIX UMH MPO-
CTBhIX U CJIOXXHBIX BE-
LIECTB 10 IpynnaM u

tent.myschool.edu.ru/
04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

TIeproIamMm

https://lesson.academ

CucreMaTusanus u y-
9 000011IeHNE 3HAHUN 110 con-
TEME tent.myschool.edu.ru/
04/08
Bunn xumuueckoit
CBsI3U. MexaHnu3Mbl 00- https://lesson.academ
pa3oBaHMs KOBAJICHT- y-
10 HOH CBS3U. con-
Bonopoanas cBsi3b. tent.myschool.edu.ru/
MexMoueKynsipHbIe 04/08
B3aUMOIEHCTBUS
BaneuTtHocTh 1 Ba-
https://lesson.academ
JICHTHBIC BO3MOXKXHOCTHU
aTtoMoB. CBsI3b DJIeK- Y
11 TPOHHOU CTPYKTYPBI con-
p PYKTYP tent.myschool.edu.ru/
MOJIEKYJ C UX TEOMET- 04/08
PUYECKUM CTPOCHUEM R
https://lesson.academ
[IpencraBieHuss 0 KOM- y-
IIJICKCHBIX COCIMHCHU-
12 AX:. COCTaB u HI;MGHK %
' tent.myschool.edu.ru/
fatypa 04/08
BemecTBa MoekyIisp-
m YIIp https://lesson.academ
HOTO ¥ HEMOJIEKYJISIp- y-
HOI'O CTPOEHHUA. THIbI
13 K I/ICTaJ'FJ'II/I‘leCKI/IX e con-
p . p tent.myschool.edu.ru/
IIICTOK U CBOUCTBA BC- 04/08
IIECTB U
https://lesson.academ
[TonsTue o qucnepce- y-
HBIX cucteMax. [Ipen-
14 CTaBIIEHHE O Konnrc))nﬂ con-
HBIX pACTBOPAX A tent.myschool.edu.ru/
04/08
W cTHHHBIE PacTBOPHI: https://lesson.academ
HACBIIIICHHBIC 1 HEHA- k
15 CBIIIEHHBIE, PACTBOPH- con-
MOCTb. tent.myschool.edu.ru/
Kpucrannoruapatsl 04/08
https://lesson.academ
CriocoObI BBIpaKEHUS y-
16 KOHIICHTPAIIUH con-
pacTBOpOB tent.myschool.edu.ru/
04/08
17 Pemenne 3amgau ¢ uc- https://lesson.academ



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

MT0JIb30BAHUEM TTOHS-

THH "MaccoBas qOJIA

PacTBOPEHHOTO BEIIIE-
nmn

cTBa", "MOJISIpHAs] KOH-
ueHtpanus”

y-

con-
tent.myschool.edu.ru/
04/08

https://lesson.academ

Knaccudukanus u Ho- y-
18 MEHKJIaTypa HeOpraHu- con-
YECKHX BEILECTB tent.myschool.edu.ru/
04/08
https://lesson.academ
Cucremaruzanus u y-
19 000011IeHNEe 3HAHUH 110 con-
TEMe tent.myschool.edu.ru/
04/08
KonTponbHas padota
o Temam "CTpoenue
atoma. HlepuorieckHi https://lesson.academ
3akoH u [lepuoauue-
CKasl CUCTeMa XUMHYe- =
20 con-
cKux aneMmeHToB /Jl. H.
Menzeneesa”, "Crpoe- tent.myschool.edu.ru/
04/08
HUE BEIIECTBA.
MHuoroo6pasue
BelecTs"
Knaccudukanus xumu-
YECKHUX PEaKLU B He-
OpPraHUYecKOi U opra- https://lesson.academ
HUYECKOW XUMHH. 3a- y-
21 KOH COXPaHEHHUsI MacChl con-
BEIIECTB; 3aKOH COXpa- tent.myschool.edu.ru/
HCHUS M TIPEBPAIICHHSI 04/08
SHEPTUU MMPU XUMUYE-
CKUX PEaKIUsX
https://lesson.academ
TennoBeie 3¢ hexThI
XUMHUYECKHUX PEaKIIHUi. ¥
22 Tepmoxumuyeckue con-
tent.myschool.edu.ru/
YpaBHCHHUS 04/08
https://lesson.academ
Brruncnenus no ypas-
HEHUSM XUMHYECKUX ¥
23 peaxkuii ¥ TepMOXHU- con-
MUYECKUM YPaBHCHHSIM g-';DBSmVSChOOI'edU'rU/
CKOpOCTh XMMHUYECKOM https://lesson.academ
24 peakmuu, e€ 3aBUCH- y-
MOCTbH OT Pa3INIHBIX con-



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

(dakTopon. Karanus u
KaTaJIn3aToOPhI

tent.myschool.edu.ru/
04/08

https://lesson.academ

['omorennsie u x
25 con-
TeTePOTreHHBIC PEAKITUU tent.myschool.edu.ru/
04/08
ITpakTryeckas pabora https://lesson.academ
Neo 1 o Teme "BnusiHue y-
26 pa3IUYHBIX (HAKTOPOB con-
Ha CKOPOCTh XHMMHUYe- tent.myschool.edu.ru/
CKoO# peakuuun" 04/08
https://lesson.academ
OO6parumbie 1 HeOOpa- y-
27 TUMBIE peakuu. Xu- con-
MHUYECKOE paBHOBECHE tent.myschool.edu.ru/
04/08
IIpakTuueckas padbota https://lesson.academ
Ne 2 o Teme "Bnusinue y-
28 pa3nuYHbBIX (PaKTOPOB con-
Ha MOJIOKEHUE XUMH- tent.myschool.edu.ru/
YECKOI'o paBHOBeCHs" 04/08
DIeKTPOIUTHYCCKAS https://lesson.academ
nuccoruanus. Cuib- y-
29 HBIC U CJTA0BIC JJICK- con-
TponuThl. CTeneHb tent.myschool.edu.ru/
IIUCCOLIMALAU 04/08
n
OHHOC TIPOM3BE/ICHHE https://lesson.academ
Bozbl. Cpenia BOJHBIX y-
w | pemen
AOPOA tent.myschool.edu.ru/
nokazarensb (pH) 04/08
pacTtBopa -
. https://lesson.academ
I'mpoponus coneit. Peak- y-
31 [[UU, IPOTEKAIOIIHE B con-
PACTBOpAX HCKTPOIH- tent.myschool.edu.ru/
oP 04/08
https://lesson.academ
[TpakTuueckas pabora i
Ne 3 mo Teme "Xumunue- ¥
32 CKHeE PeaKIIlH B pac con-
peadl P " tent.myschool.edu.ru/
TBOPAX JICKTPOJIUTOB 04/08
OkwucImTeNbHO- https://lesson.academ
BOCCTaHOBUTEJIbHBIE y-
33 peakuuu. Baxueimue con-
OKUCIIUTEH U BOCCTA- tent.myschool.edu.ru/
HOBUTEIN 04/08
34 MeTo/ 31IeKTPOHHOTO https://lesson.academ



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

(2JIEKTOHHO-MOHHOTO)
OanaHca

y-

con-
tent.myschool.edu.ru/
04/08

https://lesson.academ

y-
| e e con
p m tent.myschool.edu.ru/
04/08
https://lesson.academ
y-
| g con
p tent.myschool.edu.ru/
04/08
https://lesson.academ
y-
7| e con
P tent.myschool.edu.ru/
04/08
CHeTeMATHAAHA 1 https://lesson.academ
000011EHUE 3HAHUHN 110 =
38 TeMe "XHUMUYECKHUE pe con-
B P tent.myschool.edu.ru/
B 04/08
https://lesson.academ
KontponbHas pabota '
39 o teme "XuMuueckue con-
peakun” tent.myschool.edu.ru/
04/08
HOJ’IO)KCHI/IG HEMCTAlI-
n .
g;iTzM:EE;izziiﬁﬂ https://lesson.academ
y-
| acoseoon con-
);[TPOGHM /X ATOMOE tent.myschool.edu.ru/
) 4
duznueckue cBoiicTBa 04/08
HEMCTAJIJIOB
ATOTpoNHA HeMeTan https://lesson.academ
y-
| e e o con-
o I;E ’ Hep 0’ ) tent.myschool.edu.ru/
pa 1 yrIepol 04/08
Boopost: monyserie https://lesson.academ
(I)I/ISI/ILICCKI/IG H XUMHN4YC- )t
42 con-

CKHeE CBOICTBA.
Maapuasn

tent.myschool.edu.ru/
04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

T"asoreHsl: HaxoXKe-

https://lesson.academ

HUE B IPUPO/JIE, CIIOCO- y-
43 OBl TOTy4YeHUs1, HU3H- con-
YEeCKUE U XUMUUECKHUE tent.myschool.edu.ru/
CBOMCTBA 04/08
https://lesson.academ
l"anorenoBonopoabI.
Baxwuerimme kucio- ¥
44 poJicoieprKalime co- son-
S IUHCHIS TATOTCHOB tent.myschool.edu.ru/
04/08
JIaGopatopHbIe U MPo- https://lesson.academ
MBIIICHHBIE CIIOCOOBI y-
45 MOJIyYEHUS TAJIOTEHOB. con-
[TpumeneHwue ranore- tent.myschool.edu.ru/
HOB M UX COEUHEHHIA 04/08
https://lesson.academ
[IpakTuueckas pabora
Ne 4. Pemienue skcre- ¥
46 PUMCHTAJIbHBIX 3a1a4 con-
1o Tente "Tanorertr” tent.myschool.edu.ru/
04/08
Kucnopon: nabopatop-
HBIC U IIPOMBIIIJICHHBIC https://lesson.academ
CHOCOOBI MOTYYEeHHUS, y-
47 (hbU3UYECKUEe U XUMHUYE- con-
ckue cBorcTBa. O30H. tent.myschool.edu.ru/
[Tpumenenwue 04/08
KHCIIOpOJIa U 030HA
https://lesson.academ
Y-
48 OKCHIBI U IEPOKCH/TBI con-
tent.myschool.edu.ru/
04/08
https://lesson.academ
y-
N G con-
P tent.myschool.edu.ru/
04/08
Cepa: HaXOKICHHE B https://lesson.academ
MPUPO/IE, CIOCOOBI 1O~ y-
50 TydeHus1, PU3NISCKUe con-
U XUMHYECKHE CBOMCT- tent.myschool.edu.ru/
Ba 04/08
https://lesson.academ
CepoBoaopon, y-
51
CyNb(UIBI con-

tent.myschool.edu.ru/



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

04/08

https://lesson.academ

Kucnopoaconepxariue i
COEJTMHEHHUSI CEPBHI. -
52 . con-
Oco0eHHOCTH CBOWCTB
CCDHON KHCTOTEL tent.myschool.edu.ru/
P 04/08
[MpakTrueckas padoTa https://lesson.academ
No 5. Pemienue skcre- y-
53 PUMEHTAJIbHBIX 3a7a4 con-
o teme "Cepa u eé co- tent.myschool.edu.ru/
enuHeHus" 04/08
A30T: HaXO0XKJCHUE B https://lesson.academ
MPHUPOJIE, CIIOCOOBI MO~ y-
54 nydeHusi, puznyeckue con-
1 XUMHYECKHE CBOMCT- tent.myschool.edu.ru/
Ba. AMMUaK, HUTPHU/IBI 04/08
https://lesson.academ
Kucnopoaconep:xarue i
COEJTMHEHHS a30Ta. ¥
55 . con-
OcoOeHHOCTH CBOMCTB
3O THOM KHCTOTEL tent.myschool.edu.ru/
04/08
https://lesson.academ
[Tpumenenue a3oTa u y-
56 €ro COCIMHCHHUIM. con-
A30THBIC yoOpeHHsI tent.myschool.edu.ru/
04/08
) :
0CQop: HaxOXKCHHE https://lesson.academ
B MIPUPOJIE, CIIOCOOBI y-
57 nosyueHusi, puznye- con-
CKHE€ ¥ XUMUYECKUE
N tent.myschool.edu.ru/
cBoiicTBa. Pochuabl 1
04/08
bochun
https://lesson.academ
Oxkcunl pocdopa, i D
dbochopconepxkaiue ¥
58 con-
kucnotel. Comu ¢oc-
(popHOii KHCTOTH tent.myschool.edu.ru/
P 04/08
https://lesson.academ
[Tpumenenue pochopa i D
U €Tr0 COEIMHEHHU. ¥
59 docdopHbIe con-
o6 ei s tent.myschool.edu.ru/
ynoop 04/08
[MpakTrueckas padoTa https://lesson.academ
No 6. Pemrenue skcre- y-
60 PUMEHTAIIbHBIX 3a7a4 con-
o teme "A30T u oc- tent.myschool.edu.ru/
¢dop u ux coenuneHus" 04/08
61 VYraepoa: HaXOkKIAEHHE https://lesson.academ

B IIPUPO/IE, AJIJIOTPOII-

y-



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

HbIe MoUuKauuy;
(bU3UYECKHEe U XUMHUYE-
CKHE CBOMCTBA, IPUME-
HEHUE

con-
tent.myschool.edu.ru/
04/08

Oxcun yriepozaa(ll),

https://lesson.academ

y-
I A con-
ZZHH tent.myschool.edu.ru/
04/08
https://lesson.academ
y-
6 | o amtanm momon con-
p tent.myschool.edu.ru/
04/08
KpeMuwuii: HaxoxieHne https://lesson.academ
B IIPUPOJIE, CIOCOOBI y-
64 MOJTy4eHus1, pusnye- con-
CKHE U XUMHUYECKUE tent.myschool.edu.ru/
CBOIMCTBA 04/08
https://lesson.academ
Oxcup kpemuusi(1V), y-
65 KpEMHHEBask KMCJIOTA, con-
CHJINKATEI tent.myschool.edu.ru/
04/08
https://lesson.academ
[IpumMeHeHne KpeMHUs i
U €T0 COCTUHEHUH. ¥
66 Crekino, ero moyryde con-
e BH’bICTeKHZq tent.myschool.edu.ru/
» B 04/08
https://lesson.academ
y-
67 | psminene numon con-
P tent.myschool.edu.ru/
04/08
https://lesson.academ
Cucremaruzanus u y-
68 0000111eHHE 3HAHUHA 110 con-
teme "Hemerasuinr" tent.myschool.edu.ru/
04/08
https://lesson.academ
KonTponbnas padora ¥
69 no teme "Hemeramisr" con-
tent.myschool.edu.ru/
04/08
AmHanu3 pe3ynbTaToB https://lesson.academ
70 KOHTPOJILHOM paboTHl, y-
KOPPEKIIHSI OIIHOOK con-



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

tent.myschool.edu.ru/
04/08

IlonoxxeHue meTannoB
B [Iepnoanueckoii cuc-

https://lesson.academ

TEME XMMHUYECKHX DJIe- y-
71 MeHTOB. OCOOEHHOCTH con-
CTPOEHUS IJICKTPOHHBIX tent.myschool.edu.ru/
000JI0UEK aTOMOB 04/08
MECTaJIJIOB
https://lesson.academ
Oo6mue puznueckue
79 CBOICTBA METAJJIOB. @
[IpuMeHeHne MeTasioB
B GBITY M TEXHIKe tent.myschool.edu.ru/
04/08
https://lesson.academ
CnuiaBbl METAJLIOB. x
3 Koppo3sus meramios -
tent.myschool.edu.ru/
04/08
https://lesson.academ
y-
T4 | e namos con-
P tent.myschool.edu.ru/
04/08
DIEKTPOXUMHUYCCKHI https://lesson.academ
pAI HAPSHKCHUH Me- y-
75 TaioB. OO0IIUe CIIoco- con-
OBl MTOTy4YEHHsI MEeTa- tent.myschool.edu.ru/
JIOB 04/08
OO1as xapakTepucTU-
Ka MeTamioB |A-
rpynumsl [lepuoguye-
CKO# CHCTEMBI XUMHUYE- https://lesson.academ
CKHX 2nemMeHToB. Ha- y-
76 TPUIl U KaJIui: ToTyye- con-
HUE, PU3HYECKUE U XU- tent.myschool.edu.ru/
MHYECKHE CBOMCTBA, 04/08
MIPUMEHEHHUE MPOCTHIX
BEIISCTB U UX COCOH-
HEHUH
OO1as xapakTepucTu- )
https://lesson.academ
ka MetamioB |IA-
rpynmsl [lepuoguye- ¥
17 con-

CKOH CHCTEMBI XUMHUYe-
CKHUX DJIEMEHTOB. Mar-
HHUM ¥ KQJIBLIUI: TTOY-

tent.myschool.edu.ru/
04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

yeHue, Gu3nIecKue u
XHMHYECKHE CBOMCTBA,
MIPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COCJIH-
HEHHI

https://lesson.academ

JKécTkocTh BOIBI U y-
78 crocoObI €€ ycTpaHe- con-
HUSA tent.myschool.edu.ru/
04/08
. https://lesson.academ
AJIFOMUHMIL: TIOJTyYe- y-
HHE, GU3NYECKUE U XH-
79 b . con-
MHYECKHE CBOMCTBA,
DUMeHEHIE tent.myschool.edu.ru/
P 04/08
AmdoTepHbIe CBOWCTBA https://lesson.academ
OKCHJia U TUAPOKCHIA Y-
80 AITFOMUHUS, THAPOKCO- con-
KOMILJIEKCHI aJIFOMUHHS, tent.myschool.edu.ru/
UX MPUMEHCHHE 04/08
https://lesson.academ
y-
Pemntenue 3anau
81 A3JIMYHBIX ’IFII/IHOB con-
p tent.myschool.edu.ru/
04/08
IIpakTuueckas padbota https://lesson.academ
Ne 7. Peuienue skcne- y-
82 PUMEHTAJIbHBIX 3a7a4 con-
1o teMe "MeTtabl tent.myschool.edu.ru/
TJIABHBIX MOArpym" 04/08
OO1ast xapakTepucTU- )
https://lesson.academ
Ka METaJUI0B MOOOYHBIX
o - =
arpymi (b-rpyrim)
83 Ilepnomuueckoii cuc con-
Tel\fm X)LMH%CKHX tent.myschool.edu.ru/
04/08
3JIEMEHTOB —
https://lesson.academ
dusnueckue U XUMH- y-
JecKHe CBOMCTBa XpoMa
84 U €ro COeTUHEHHMIA pnx con-
0 HMeHeIfHe ’ tent.myschool.edu.ru/
p 04/08
Baxwueiimve coeune- https://lesson.academ
Hus Mapranua. Ilep- y-
85 MaHraHat Kajusl, ero con-

OKHUCJINTENbHBIE CBOU-
CTBa

tent.myschool.edu.ru/
04/08



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

dusnueckue U XUMH-

https://lesson.academ

YECKHUE CBOMCTBA XKeJle- y-
86 33 U €r0 COEIUHEHUIA. con-
[Tonyyenue u npume- tent.myschool.edu.ru/
HEHUE CIUJIABOB XKeJe3a 04/08
https://lesson.academ
duznueckue U XuMu- y-
YecKHe CBOMCTBA MEIU
87 U €€ coeqUHEHNN I/I)fl con-
HpI/IMeHeﬂHI/Ie ’ tent.myschool.edu.ru/
04/08
DOU3NYECKUEe U XUMHU-
N https://lesson.academ
YeCKHe CBOMCTBA IIMHKA y-
U €r0 COCIUHECHUH, X
88 o I/IMeHeIi[I/IC con-
Fﬁ oxcoxofwnnexcm tent.myschool.edu.ru/
P 04/08
LIMHKA
[MpakTrueckas padoTa https://lesson.academ
Ne 8. Pemienue skcrne- y-
89 PUMEHTAJIbHBIX 3a7a4 con-
o teme "MeTaiuibl o- tent.myschool.edu.ru/
004HBIX moArpymm" 04/08
https://lesson.academ
y-
Pemntenue 3anau
0 a3JIMYHBIX ITII/IHOB con-
P tent.myschool.edu.ru/
04/08
https://lesson.academ
O0001IeHue 1 cucre- y-
MaTH3amusI U3y4eHHOTO
a1 Mare I;alna noqueMe con-
,,MeTpaMH,, tent.myschool.edu.ru/
04/08
https://lesson.academ
KonTponbHas pabota Y
92 " " con-
no TeMe "MeTtaiibl
tent.myschool.edu.ru/
04/08
https://lesson.academ
AHanu3 pe3yiabTaToB y-
93 KOHTPOJILHOM paboTHl, con-
KOPPEKIHs OINO0K tent.myschool.edu.ru/
04/08
Pone xuMuu B obecrie-
. https://lesson.academ
YEHUHU YCTOMYUBOIO i
Pa3BUTHS YEIIOBEUYECT- Y
& Ba. [lonarue o Hay4 con-
) Y tent.myschool.edu.ru/
HBIX METOZIaX HUCCIIEN0- 04/08
BaHU BEIECTB —
95 HayuHble npUHIUIIEL https://lesson.academ

opraHu3anv XuMnu4c-

Y-



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

CKOT'0 ITPOU3BOJICTBA. con-
[TpOMBIIILIICHHBIE CITO- tent.myschool.edu.ru/
COOBI TOJTYUIEHHUS BaK- 04/08
HEMIIHNX BEIICCTB
https://lesson.academ
XUMHUYECKOE 3arpsizHe- y-
96 HUE OKPYKAIOIICH cpe- 1 con-
IIbl ¥ €70 TMOCIIEACTBUS tent.myschool.edu.ru/
04/08
https://lesson.academ
XuMus 1 310pOBbE Ye- y-
97 noBeka. JlekapcTBeH- 1 con-
HBIC CPE/ICTBA tent.myschool.edu.ru/
04/08
https://lesson.academ
Xumus nuiny. Pois
XHAMUHU B 00ecIIeYyeHnu x
% MMHIIEBOH Oe30macHo- 1 -
CTH tent.myschool.edu.ru/
04/08
https://lesson.academ
Kocmernueckue u nap- y-
99 (hromMepHBIC CpPE/ICTBA. 1 con-
BerroBast xumust tent.myschool.edu.ru/
04/08
https://lesson.academ
XHUMHS B CTPOUTEIIBCT- y-
| e pememecor |y cn
LIUOHHBIE MaTepUAIIbI B‘j}gg‘vmhoo"wu'rw
https://lesson.academ
XuMHS B CEITLCKOM XO- )
101 3SMCTBE. OpraHqucgne 1 Q
1 MIHEPAJIBHEIE YA00- tent.myschool.edu.ru/
peHHA 04/08
https://lesson.academ
Cucremaruzanus u y-
102 000011IeHNE 3HAHUN 110 1 con-
TeMe tent.myschool.edu.ru/
04/08
OBIIEE KOJIMYECTBO YA- 102

COB IIO ITPOI'PAMME



https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08
https://lesson.academy-content.myschool.edu.ru/04/08

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
» Xumus, 11 kmacce/ I'abpuensu O.C., OctpoymoB WU.I'., Ciankos C.A., JIéBkun A.H., Ak-
nuoHepHoe oomecTBo «M3narenscTBo «IIpocBemenne

Xummus, 1 0knace ['abpuensa O.C ,OctpoymoB N.I'. u ap. M [IpocsenieHue

METOAUYECKHUE MATEPHUAJIbBI 1JISA YUUTEJA
http://chtmistru.ndrod.ru

http://him-school.ru

HUADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEP-
HET

college.ru

http://digital./september.ru

http://www.ege.edu.ru

http://www.zavuch.ru



