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[Iporpamma o XuMHuH Ha YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTelIbHON MpPOTpaMMbl OCHOBHOTO
oOmiero oopazoBanus, npeacraBieHHbIX B PI'OC OO0, a Taxxe Ha OcCHOBE paboueil mporpaMmbl
BOCIMTAHUS IIKOJIBI U C Y4ETOM KOHIICTIUHU TPENoAaBaHusl y4eOHOro IMmpeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3amsix Poccuiickoit denepammm.

[Iporpamma mo XuMuUM AAaET TPEACTABICHHWE O LENSIX, OOIIEH CTpaTerud OO0ydeHus,
BOCIIMTAaHUS W pa3BUTHS OOYJAIONIUXCS CPEACTBAMHU Y4EOHOTO MpEeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEpKaHME, MPeIyCMaTPUBAET pacIpeesieHHe ero mo kKiaccam u
CTPYKTYpUpPOBaHHUE IO pa3zieiaM M TeMaM IPOTrpaMMBbl 110 XHMHH, ONIPEIENeT KOJINIeCTBEHHbBIE
Y Ka4eCTBEHHBIC XapaKTEePUCTHKH COJICPIKAHNUS, PEKOMEH/TyEM IO TIOCIIeI0BATEIbHOCTD H3yYCHHS
XAMUHU C YIETOM MEXKIIPEIMETHBIX U BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEH 00YJaIOMIMXCSI, OTIPEIENIIET BO3MOXXHOCTH TIPEAMETA IS peaTH3aiu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOH 0Opa30BaTENbHOW MPOrpaMMBbl Ha YpPOBHE
OCHOBHOTO 0O01Iero o0pa3oBaHus, a Takke TpeOoBaHMI K pe3yiabTaTaM OOydyeHUs XUMHH Ha
YpOBHE IIeJIel M3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB y4€OHO-TIO3HABATEIHHOMN IESTEITFHOCTH
00y4Jaromierocs 1mo OCBOCHUIO y4eOHOTO COJIep KaHHUs.

3HaHUE XUMUH CITY’)KUT OCHOBOM /7151 GOPMUPOBAHHS MHUPOBO33PEHUS 00yUJarOMIerocs, ero
MIPEJCTAaBICHUI O MaTEPUAIBHOM EMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOpPMUpPYEMbIe XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUH BEIIESCTB B IMPHPOJIE, O MYTAX
pemeHusl TI00aNBHBIX TMPOOJIIEM YCTOMYMBOTO Pa3BUTHS 4YeJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUIECKOH, MUIIEBON U IKOJIOTHIECKON 0€301acHOCTH, MMPOOIIEM 3paBOOXPAHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOXKHOCTEH [UIs caMOpa3BUTHS M (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el 1 PYyHKIIMOHAIBHOI TPaMOTHOCTH;

BHOCHT BKJIaJ B (POPMHUPOBAHKE MBIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH 00YyJaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITEJNIbHOM  y4eOHON  NeATeNbHOCTH, OSKCIEPUMEHTAIBHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOQMMBIX KaK B TIOBCEIHEBHOM JKUM3HHM, TaK U B
npodeccruoHalIbHOMN 1eATENbHOCTH;

3HAKOMHUT CO CHEeUU(UKON HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LEJIOCTHOTO
B3IJIs1a HA €IMHCTBO MPUPOIBI U YETIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TarioM B (OpPMUPOBAHUU
€CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yUYaIOUINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO--HAYyYHBIM
3HaHMUSM, K TPUPOJE, K YEJIOBEKYy, BHOCHUT CBOW BKJIaJ B JKOJIOTHUYECKOE OOpazoBaHuE
00yJaronuxcs.

JlanHble HampaBjieHHUs] B OOyYEHHH XHUMHH 00€CIeYHBAIOTCS CenU(PUKON colep:kaHus
y4eOHOro MpeMeTa, KOTOPBIH SIBIIETCS NearornueckKy afanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM
HayKH XUMUU Ha OIMpeeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0oOmIiero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00y4aroUIMMUCS CHCTEMbI MepBOHAYATIBHBIX MOHSATHI XUMHUH, OCHOB HEOPraHMYECKON XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHATUN OPraHUYECKOM XHUMUH.

CtpykTypa colep:kaHus MporpamMMbl 0 XUMUU COPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona Kk e€ mizydeHuro. ConepkaHHe CKIIAAbIBACTCS M3 CHUCTEMBl MOHATHH O XMMHYECKOM
JJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHYecKod peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO HPUHIMILY IOCIEA0BATEIBHOTO Pa3BUTHsS 3HAHUI Ha OCHOBE
TEOPETHUYECKUX MPEACTaBICHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMHUU;

— Y4EHUS O CTPOCHUHU aTOMa U XUMUYECKOH CBSI3H;

— MPECTaBIECHUH 00 MEKTPOIUTUYECKOIN TMCCOIMALINY BEIIECTB B PACTBOPAX.



Teopernyeckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE AMIIMPHUYECKH MOJYYCHHBIX U
OCMBICTICHHBIX (JaKTOB, Pa3BUBAIOTCS OCIEIOBATEIBHO OT OJJHOTO YPOBHS K JPYrOMY, BBITTOJIHSS
¢byHKIMU 0OBSICHEHUS U TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS X BO3MOXXHOCTEH MPAKTUYECKOTO
MPUMEHEHHS U TIOJTy4EHHS U3y9aeMBbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XHMHUH CIIOCOOCTBYET (DOPMUPOBAHHIO IPEICTABICHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOIBI,
[IEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HAHHMIO M METOJIaM TO3HAHU B Hayke. M3ydeHne XumMmun
MIPOUCXOTUT C IPUBJICYCHUEM 3HAHUH U3 paHee N3yUCHHBIX y4eOHBIX TpeaAMETOB: «OKpyXKaromui
Mup», «brosorus. 57 kiacce» U «Pu3nKa. 7 KIacey.

[Tpu n3y4eHnu XUMHUHU TPOUCXOIUT (HOPMHUPOBAHNE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00J1acCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETLHOCTH YeJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajada yueOHOro MpeiMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHWH — BaXHEUINX (PaKTOB, MOHITHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOTO0 XapakTepa, sS3bIka HayKH, B
MpHOOIICHNN K HAYIHBIM METOJIaM TTIO3HAHWUSI IIPH U3YUYSHUH BEUIECTB U XUMUYECKUX PEAKINH, B
(GOpMHUpPOBAaHMM W pa3BUTHH TI03HABATEIbHBIX YMEHWH W WX TPUMEHEHHH B Y4eOHO-
MI03HABATEIbHON U y4eOHO-UCCIIEJOBATENCKON AESITEIbHOCTH, OCBOCHUHU MpaBUil 0€3011aCHOTO
oOpallleHus ¢ BellecCTBaMU B IOBCEIHEBHOM JKU3HU.

[Ipn u3ydeHHH XUMHUH Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs Ba)KHOE 3HAUEHHE
MPUOOPEH TaKUEe 1, KakK:

— (opMHUPOBAHNE MHTEIUICKTYAJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY TPHHSTHIO PEIICHWH, CIMOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HamnpaBJEHHOCTh OOyUYEHHS Ha CHCTEMaTHYECKOE TNPHUOOIICHHE OOyJalomuXcs K
CaMOCTOSITEJIbHOM ~ TMO3HABaTEJIbHONW  NIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(hopMUPYIONTUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

— o0ecredeHne YCIOBHUH, CIMOCOOCTBYIONIMX MPHUOOPETCHUIO OOYYArOIIUMHUCS OIIbITa
pa3HooOpa3HON AeATeIbHOCTH, MO3HAHWSA U CAMOTIO3HAHHUS, KIIIOUEBBIX HABBIKOB (KIIIOUEBBIX
KOMITIETEHI[HI1), UMEIOIINX YHUBEPCAIbHOE 3HAaYeHUE IS Pa3IMUHBIX BUAOB JESATEIbHOCTH;

— dopmupoBanue ool GyHKINOHAIBHON M €CTeCTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
YHClie YMEHHUH OOBSACHATH U OLICHUBATH SBJICHUS OKPYKAIOIIET0 MUPA, UCII0JIb3Ys 3HAHUS U OIIBIT,
MOJIyYE€HHBIE MPU M3yYEHUU XUMUHU, IPUMEHATh UX MPH PEHIeHUH MpoOJieM B MOBCEAHEBHOMU
KU3HU U TPYJIOBOM NESATENbHOCTH;

— ¢opMupoBaHHE y 00YHAIOIINXCSI TYMAHUCTUYECKUX OTHOILLIECHUH, MOHUMAHUSI LIEHHOCTH
XMUMHYECKUX 3HAHUM Il BBIPAOOTKU 3KOJOTHYECKU II€JIeCOOOPa3HOro MOBEICHUS B OBITY U
TPYIOBOM NEATEIHHOCTH B LIETSAX COXPAHEHUS CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOTHOU
Cpebl;

— pa3BUTHE MOTUBAIMH K O0YUEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHHUIO
Ha OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
poQuiis U HANPaBICHHOCTH JaibHeHIIero ooy4eHusl.

CBSI3b C PABOYEN ITPOT'PAMMOM BOCIIUTAHUSI IKOJIBI

Peanmauml BOCIIMTATCJIBbHOI'O ITOTCHIIMAJIa YpOKOB XUMHUHAU (ypOQHOﬁ ACATCIIBHOCTH,
ayJUTOPHBIX 3aHATUH B paMKax MAaKCHUMaJbHO JIOMMyCTUMOH  y4eOHOW  Harpysku)
npeaycMaTpUBacT:

- MAKCUMAJIBHOC HCIIOJIb30BAHUC BOCIIUTATCIIBHBIX BO3MO)KHOCT€I71 COILep)KaHI/ISI ypOKOB
JJIA (bOpMHpOBaHHH y 06y‘laIOH_II/IXC$I pOCCHﬁCKHX TpaLLI/II_[I/IOHHBIX IIYXOBHO-HpaBCTBeHHBIX nu
COL[I/IOKyJ'ILTypHBIX HeHHOCTeﬁ, pOCCHfICKOl"O I/ICTOpI/IHCCKOl‘O CO3HAHUA Ha OCHOBC
I/ICTOpI/I‘{eCKOFO HpOCBeIHeHI/IH; HOI[60p COOTBeTCTByIOI_L[eFO COILep)KaHI/IH ypOKOB, Ba,[[aHI/IfI,
BCIIOMOTI'aTCJIbHBIX MaTepI/IaJ'IOB, HpOﬁHGMHBIX CI/ITyaLII/Iﬁ JJIA 06cy)K,[[eHI/II71;



- BKJIFOUEHHUE B COJIEP’)KAHNUE YPOKOB LIEJIEBBIX OPUEHTUPOB PE3YIbTATOB BOCIMTAHUS, UX
y4eT B ONPEEIICHUU BOCIIUTATENIbHBIX 3a/1a4 YPOKOB, 3aHATUI;

- BBIOOP METOJIOB, METOJMK, TEXHOJIOTUH, OKa3bIBAIOIIUX BOCHHUTATEIBHOE BO3/ICHCTBUE
Ha JIMYHOCTb B COOTBETCTBUU C BOCIMTATEIbHBIM HJAEAJIOM, LENbI0 M 3aJadyaMy BOCIMTAHUS,
LIEJIEBBIMU OPUEHTHPAMU PE3YJIbTaTOB BOCIMTAHUS; PEAlM3aLUI0 IPUOPUTETA BOCIUTAHUS B
y9e0HOU IeATEITHbHOCTH;

- IPUBJICYEHNE BHUMAHUs 00yJaroMXCcsl K HEHHOCTHOMY aCIEeKTy H3y4aeMbIX Ha YpOKax
MIPEIMETOB, SIBJICHUN U COOBITUH, HHUIIMUPOBAHUE OOCYXICHU, BRICKA3bIBAHUH CBOCTO MHEHWUS,
BBIPA0OTKH CBOETO JIMYHOCTHOTO OTHOIIICHHSI K U3y4aeMbIM COOBITHSM, SBJICHUSM, JTUIAM;

- IPUMEHEHHWE WHTEPaKTUBHBIX (opM yueOHOW paboOThl — MHTEJUIEKTYaJbHBIX,
CTUMYJIMPYIOIIUX II03HABATEJIbHYI0 MOTHBALIMIO, WIPOBBIX METOJUK, AMCKYCCHI, Jarolux
BO3MOXHOCTb HPUOOPECTH OMNBIT BEJAEHMS] KOHCTPYKTUBHOIO JAMAJoOra; TpynmnoBod paboThl,
KOTOpasi Y4YUT CTPOUTb OTHOIIEHHWS M JEMCTBOBATH B KOMAaHJE, CIIOCOOCTBYET pPa3BUTHIO
KPUTUYECKOTO MBIIIJICHUS;

- noOyxJaeHne oO0yJaromuxcsi coOMoJaTh HOPMBI MOBEIEHMS, MpaBuia OOIIEHUS CO
CBEPCTHHKAMHM U MEJarorudeckuMM paOOTHHKAMM, COOTBETCTBYIOUIME YKJIaay LIKOJBI,
YCTaHOBJICHUE U TIOJJIEPKKY TOOPOKENATeIbHON aTMOC(EpHI;

- OpraHu3alMIo0 HAaCTABHUYECTBA MOTUBHUPOBAHHBIX U APYAUPOBAHHBIX 00YYAIOIINXCS HAJT
HEYCIEBAIOIIMMU  OJHOKJIACCHUKaMH, B TOM 4HcI€e C OCOObIMH 00pa3oBaTelbHBIMU
MOTPEeOHOCTAMH, JAOLIEro OOy4JaroUIMMCSl COLMANIbHO 3HAYUMBIA OMBIT COTPYAHHUYECTBA H
B3aMMHOM ITOMOIIIH;

- UHUIMUPOBAHUE M TNOJACPKKY HCCIEAOBATEIbCKON NEATENbHOCTH OOyJaronmxcs,
MJAHUPOBAaHUE ¥ BBHIMOJHEHWE WHIWUBUIYATBHBIX M TPYIIOBBIX MPOEKTOB BOCIHUTATEIHLHON
HaIpPaBJIEHHOCTH.

Pe3ynbrarel equHCcTBa yueOHOM M BOCIUTATENBHOM AEATEIHLHOCTH OTPAXKEHBI B paszzelie
paboueil nmporpammbl «JIMUHOCTHBIE PE3ylbTAThl U3yUEHUS y4eOHOro mpeamera «XuUMHUS» Ha
YpPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS.

MECTO YYEBHOI'O IIPEIMETA «XUMUSI» B YYEBHOM IIJIAHE

B cucreme o6mero oOpa3oBaHus «XUMUS» SBISETCS O0SM3aTCIBHBIM  YICOHBIM
MpeIMETOM, KOTOPBI BXOJAMT B COCTaB mpeaMeTHOH oOnactu «EcTecTBeHHO-HaydHBIC
PEIMETHI».

Cpoxk ocBoeHus paboueit mporpamMmmsl: 8-9 kinaccel, 2 roga

KonnuecTBo yacoB B yueOHOM IJ1aHE Ha 3ydeHue npeameta (34 yueOHbIe HEeNH )

Kiacc KommuectBo yacos B Henmeno | KoimuecTBo 9acoB B roj
8 kmacc 2 68
9 kmacc 2 68
Bcero 136




COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XMMHUM B KU3HM 4YEJIOBEKAa. XMMHS B CHUCTEME HayK. leia u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe cOCTOsiHuE BemecTs. [loHsTue o meroaax
Mo3HaHus B XuMuu. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMECEH.

ATOMBI U MOJIEKYJbl. XHUMHYECKUE 53JIeMEHThl. CHUMBOJBl XUMHYECKHUX HIIEMEHTOB.
[IpocTsie U cnoXKHBIE BElIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajgeHTHOCTH aTOMOB XHMHYECKHX O3JICMCHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCUTENIbHAS aTOMHasi Macca. OTHOCUTEIIbHAS MOJICKYJISIpHAs
Macca. MaccoBas J10Jisi XAMUYECKOTO 3JIEMEHTA B COCTMHEHHH.

KonnuectBo BemiectBa. Monbs. MonsipHasg macca. B3anMOCBsI3b KOJIMYECTBA, MacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BelIecTBa. Pacu€Trl mo opMysiaM XUMHUUYECKUX COETUHEHUMN.

dusznueckue U XUMUYECKHUE SBICHUA. XHUMHYECKas peakius U e€ MpHU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMHUYeCKrue ypaBHeHUs. Kiaccudukanus XMuMHUUECKUX peaKIuil
(coenuHeHws, pa3IoKeHUs, 3aMelIeHus], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH MOCY/IOH, MpaBujiaMHu pabOThI B JIAOOPATOPUH U TpUEMAMH
oOpareHus ¢ J1abopaTopHBIM OO0OpPYIOBAHMEM, M3yUY€HHWE W OMHUCaHWE (PU3UIECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMIOAeHNE (PU3NYECKUX (TUTAaBICHUE BOCKA, TasTHUE JIb]IA,
pacTupaHue caxapa B CTYIKe, KUTIEHWE U KOHACHCAIMS BOJBI) U XUMHUYECKUX (TOPCHHUE CBEYH,
MPOKaJTUBAHNUE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTOW) SIBJICHUH, HAOIIOIeHUE 1
OTMCaHKE NMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakuil (pas3iokeHne caxapa, B3auMOJIeiiCTBIE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapusi, paznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aMMOJICHCTBHUE keme3a ¢ pacTBopoM coiu Menu (II), mzydenne cnocoOoB pazaeneHus cMeceit:
C TOMOIIBI0O MarHuTa, (QUIBTPOBAHWE, BbIMApUBaHUE, JUCTWULLMS, Xpomarorpadus,
MIPOBEJICHUE OUYMCTKU MOBAapEHHOMN COJM, HAOJIOACHHWE U OIMUCAaHUE PE3ylIbTaTOB MPOBEACHUS
OTMbITa, WUIIOCTPUPYIOLIETO 3aKOH COXpAaHEHHs Macchl, CO3JaHHE MOJeNeld MOJIEKYI
(IIapocTepIKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT M NMPOCTOE BEIIECTBO.
Haxoxpaenue kuciaopona B npupoje, Gpu3nyeckue U XMMHUECKHUEe CBOMCTBA (peakluyu TOPeHHUs).
Oxcuppl. Ilpumenenue xkucnopoma. CrnocoObl TOMyYeHHUS KHUCIOpoJa B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucinopoaa B npupone. O30H — auioTpomnHas MoauduKaius
KHCIIOpO/Ia.

TermoBoit >PpdexT XUMHUYECKON peakIny, TEPMOXUMHYECKHE YpPaBHEHHUS, 3K30- H
SHAOTEPMHUUYECKUE peaKkuuHu. TOIMIMBO: Yroidb M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCUJICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxoxkaeHue BoOIOpoAa B MPHUPOJE,
¢buznuecKkrue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHHUE, CTIOCOOBI motydeHusi. Kuciotsr u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®dusnyeckue cBolicTBa Boabl. Bonma kak pactBoputens. PactBopbl. HacelllieHHbIE U
HEHACBIIIEHHbIE PacTBOpPbL. PacTBOpHMOCTH BellecTB B Boje. MaccoBas J0Ji1 BelleCTBa B
pactBope. XumMudeckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbl B mpHpoje. 3arps3HEHHE MPUPOIHBIX BojA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdecknx coeauHeHuid. Okcunpl. Kmaccudukamuss OKCHIOB:
cojyieoOpasyolue (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3NyECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCcuaoB.



OcnoBanus. Krnaccupukanust OCHOBaHMN: IIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. Pu3MUeCKME M XMMHMYECKHE CBOMCTBAa OCHOBaHWM. I[lomyuenue
OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinor. @u3ndeckue U XUMHUECKUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. Ilosryuenne Kucior.

Conu. Homenknatypa coneil. dusnueckue U XuMudeckue cBoiictBa coneil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIIPEJIEICHUE COAEpKaHUsI KUCIOpoJa B BO3/AyXe, M0JIydeHUE, COOMpaHue,
pacrno3HaBaHME€ M HM3y4€HHE CBOICTB KHCJIOpOJa, HaOJIOJIEHUE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMu OKCUJOB U OINMCAaHHE MX CBOICTB, IMOJy4Y€HHE, cOOMpaHHe, pacro3HaBaHUE U
M3y4YeHuEe CBOWCTB BOJOpojaa (TopeHue), B3aumojeiictBue Bojopoaa ¢ okcuaoM wmemu (II)
(BO3MOXHO MCTIOJIH30BAHUE BUICOMATEPHAIIOB), HAOIOIEHHE 00Pa3I[0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEOBaHHE OCOOEHHOCTEH PpacTBOPEHHUS BEILECTB C Pa3IMYHOW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIe pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajbIeM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpPUANIOB), MCCIIEJOBaHHE OOpa3lOB HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KIJIACCOB,
HaOJI0/IeHNe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMoeiicTBus okcuaa meau (I1) ¢ pacTBopoM cepHON KHCIOTHI, KUCIOT ¢ METAJNIAMH, PEAKITUH
HENTpaau3aluy, MoJiydeHue HEPaCTBOPUMBIX OCHOBAaHUH, BEITECHEHHE OJIHOTO METajula IpyTruM
U3 pacTBOpa COJIM, pEIIeHHWE SKCIEPUMEHTAIbHBIX 33Jay 1o TeMme «Baxueine Kiacchl
HEOPraHUYECKNX COCAUHEHUIN».

Iepuonuveckuii 3akon u Ilepunoanyeckasi cucreMa xumuueckux diementos JI. U.
MenpaesieeBa. CtpoeHne aToMOB. XMMHU4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie MOMBITKY KJIacCUPUKAIIMN XUMUYECKUX 371eMeHTOB. [IoHsATHE O rpymmax cXoIHBIX
AIIEMEHTOB (LIEI0YHbIE U IIEIOUHO3EMENbHbIE METAILIBI, TAJIOTE€HbI, MHEPTHBIE T'a3bl). DJIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[lepmognueckuit 3akoH. Ilepumonnueckas cucrema xumuyeckux saeMeHtoB [[. .
MenneneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl [leproanueckoir cucTeMbl
xumuueckux sieMeHtoB JI. U. MenaeneeBa. Ilepuonbt u rpynmnbel. PU3WYECKUN CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIx suep. HW3otombl. OnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMUUEeCcKUX 31eMeHToB [lepruoanyeckoil cuctemsl
J. W. MenpneneeBa. XapakTepUCTUKAa XUMHUUYECKOTO 3JEMEHTAa IO €ro IOJIO)KEHUI0 B
ITepuoanueckoit cucreme JI. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIIMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U IMEPUOIAM.

3nauenue [lepuonnueckoro 3akoHa u Ilepuoauueckoit CUCTEMBbI XUMHUECKHUX 3JIEMEHTOB
JUIs pa3BUTHA HayKu U npakTtuku. JI. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

XuMHuueckass  CBA3b. KoBanentnas  (momsipHass W HEMOJIApHAsi)  CBS3b.
ONEeKTPOOTPULIATENBHOCTh XUMUYECKUX DJIEMEHTOB. MOHHAs CBS3b.

Crenenp okucneHus. OKHCIMTEIBHO--BOCCTAHOBUTENBHBIE peakiuu. [Ipomeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB U HEMETAJUIOB, B3aMMOJEHCTBHE THUAPOKCHIA
LIMHKA C PacTBOPaMM KHCJOT U ILEJIOYEH, NMPOBEJEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUi (TOPEHNE, pEaKIH Pa3JIOKEHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie ceazu



Peanu3zanus MeXnpeIMeTHbIX CBA3EH MPU U3yYEHUU XMMHH B 8 KJIACCE OCYILECTBIISAETCS
4YCpe3 UCIIOJIB30BAHUC KaK 06H_II/IX CCTCCTBCHHO--HAYYHbIX HOHHTHﬁ, TaK U HOHHTHﬁ, ABJIAOIIUXCS
CUCTCMHBIMU JJId OTACIIbHBIX TPCIMETOB €CTCCTBCHHO--HAYYHOTI'O TUKIJIA.

OOmire ecTecTBEHHO--HAyYHBIE MOHATHS: HAY4HBIM (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaJIu3, CHHTE3, KIaccu(uKaIys, MepruouIHOCTh, HAOIOIeHNE, SKCTICPUMEHT, MOJICIIMPOBAHNE,
HU3MEpEHUE, MOJICIh, SIBJICHNUC.

®usuka: marepus, aToM, OJJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIbI,
PaMOaKTUBHOCTh, MOJICKYJIA, OSJICKTPUUYSCKUH 3apsj, BEHIECTBO, TENO, O0BEM, arperaTHoe
COCTOAHUE BfIIECTBA, I'as, q)HSI/I‘IGCKI/Ie BCJIMYMHBI, CAUHUIBI U3MCPCHHA, KOCMOC, IIJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadusa: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TMOPOJBI, IOJE3HBIE
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHYECKasl peakus

[Iepnognueckuit 3akoH. Ilepuonnueckas cucremMa XuMHUYecKHx sieMeHToB [J[. .
MenneneeBa. CrTpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XHUMHYECKHX
JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kalus, KaJbLHs W HX COCAUHEHUH B COOTBETCTBUM C
ITOJIOKEHHUEM 3JIEMEHTOB B [lepronueckoii cucreMe U CTPOEHHEM HX aTOMOB.

Crpoenue BemiecTBa: BHJbl XMMHYECKOW CBA3M. THUIBI KPUCTANIMYECKUX PEMIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKU U BUJIa XUMUYECKOHN CBSA3H.

Knaccudukanus m HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XUMHUYECKHE CBOWCTBA
BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHUH, TeHETUYECKas
CBSI3b HEOPraHUYECKHUX BELICCTB.

Knaccugukanus XMMHUYECKUX peakUi 0 pa3IuyHbIM IPU3HAKaM (110 YUCIY U COCTaBY
YUYaCTBYIOUIMX B pEaKIMH BEILECTB, 110 TEIIIOBOMY 3P HEKTY, IO U3MEHEHUIO CTEIIEHEH OKUCICHUS
XMUMUYECKUX D3JEMEHTOB, MO OOpaTUMOCTH, IO Yy4YacTHUIO Karajau3aropa). OK30- U
SHAOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

ITonsitue o ckopoctu xumuueckon peakuuu. [loHsTne 06 0OpaTUMBIX U HEOOpPATHUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuuax. Ilonstue o
karanuse. [lonarue o xumnuyeckom paBHOBeCHH. PaKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHUYECKON
peaKuuy U MOJI0XKEHUE XMMUYECKOIO PABHOBECHS.

OKUCIIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMHU, SICKTPOHHBIN OanaHC OKUCIUTEIbHO-
BOCCTAaHOBHUTEIbHON peakunu. COCTaBICHHE YPABHEHHM OKHCIIHTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METOa MIEKTPOHHOro OanaHca.

Teopus 37ME€KTPOIUTUYECKON IUCCOLMALMU. DIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHn3M JUCCOLMALMU BEIECTB C Pa3IMUYHbIMU BUJIAMU XUMHUYECKOH CBs3U. CTeneHb
aucconranuu. CUIIbHBIC U CI1a0ble 3JEKTPOJIUTHI.

Peakiun MoHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS PEaKUUil HOHHOrO OOMEHa, MOJIHbIE U
COKpAaIEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KUCJIOT, OCHOBAaHUI U COJIEH B CBETE
NPEJCTaBICHUNH 00 DSJIeKTPOJIMTHUECKOW nucconmanuu. KadecTBEeHHble peaklUU Ha HOHBIL
[ToHATHE O THIPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEIAMHU KPUCTAIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METAJUIOB M HEMeTauloB (rpaduTa M ajMasa), CJIOXKHBIX BEIIECTB (XJOpUAAa HATpHs),
HCCIEA0BAaHUE 3aBUCHUMOCTU CKOPOCTM XMMMUYECKOW pPEaKUMH OT BO3JEHUCTBHUS Ppa3IUYHBIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALUU
KUCJIOT, LIeJIouei U coJielt (BO3MOXKHO MCIIOJIb30BaHKE BHIE0 MAaTEPHAJIOB), IPOBEACHUE OTIBITOB,
WUTIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMUs peaklUuii HMOHHOro oOMeHa (0Opa3oBaHHE OcCajiKa,
BbIJIEJICHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WILIIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIBHO -



BOCCTAaHOBUTEJIbHBIX PEAaKLUUN (FOpEeHUE, pEeaklUu pa3jokKEeHHUs, COCAUHEHUs), PAcllO3HABaHUE
HEOPraHUYECKUX BELIECTB C IIOMOUIbI0 KAuyE€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHHE
9KCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtajibl 1 MX coeJUHEHHS

OOmiast xapakTtepucTuka ragoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEPHBIC
creneHn okucieHus. CTpoeHue MU (pU3MuUecKue CBOMCTBA MPOCTHIX BELIECTB — TIaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETajulaMd, HEMEeTalllaMu,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[efcTBre Xjaopa U XJI0pOBOJAOPOIA HA OPraHU3M YeJIOBeKa. BaxkHeiine XJI0publ
U UX HaX0XJCHHUE B IIPUPO/IE.

OOmast xapakrepuctuka >1eMeHTOB VIA-rpymmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble CTeneHu okucieHusd. CTpoeHue u (pu3MuecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIIHbIE MOAU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBONCTBA
cepsl. CepoBojopoa, cTpoeHue, (U3HYECKHe M XUMUYecKue cBoMcTBa. OKCHIBI Cephl Kak
MIPEJICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3MYECKHE U XMMHUYECKHUE CBOICTBa
(oOmme Kak npeacTaBUTENs Kilacca KUCIOT U crienuduyeckue). XUMUYECKUe peaklny, JiexKaliue
B OCHOBE ITPOMBIIIJIEHHOTO CII0CO0a MOTy4yeHus! cepHOU KUCIOThI. [IpMeHeHne cepHOM KUCIOTHI.
Conu cepHOU KHCIOTHI, KaueCcTBEHHas peakuus Ha cynabdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B MPHUpOJE. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl COCUHEHUSIMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHNE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPALEHUS.

OOmiast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEeHU OKHUCIEHHUs. A30T, pacHpoCTpaHeHHWE B Mpupoie, (u3HuecKue u
XUMHueckue coiictBa. Kpyrosopot azora B mpupoje. AMMHaK, ero (pusnueckne U XuMU4ecKue
CBOMCTBA, MoslyueHue U npuMeHenue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIOTa, €€ IOJydeHHE,
¢bu3uYecKkue W XHUMHYECKHME CBOMCTBAa (0OIIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cneun¢uyeckue). Vcnonap3oBaHue HUTPATOB M COJEM aMMOHHUS B KauyeCTBE MHUHEPAJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3sHEHUE OKPY)KAIOIIeH Cpelbl COSAMHEHUSIMHU a30Ta (KUCIOTHBIC
JOKJIH, 3arps3HEHUE BO3ayXa, MOYBBI M BOAOEMOB). Docdop, amIoTpOmHBIC MOIUDUKAITUN
dbocdopa, dusnyeckue u xumudeckue cpoiictBa. Oxcua dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XMMHUYECKHE CBOiicTBa, mosyudeHue. Vcnosab3oBaHue ¢ochaToB B KauyecTBe
MUHEPaJbHBIX YA0OpEHH.

OO6mras xapaktepuctuka 371eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENECHU OKHCICHUS. YTJIEpo, alUIOTPONHbIEe MOJU(PUKALIUY, pACIIPOCTPaHEHHE B
npupoje, pu3nuecKkue U XuMudeckue cBoiictsa. Ancopbuus. KpyroBopoT yrieposaa B npupoe.
Oxcunpl yriaepona, ux pU3NUYECKUe U XMMHUYECKHE CBOICTBA, AEHCTBUE HA JKUBbIE OPraHU3MBI,
[IOJIydeHHEe U IPUMEHEHHEe. DKOJIOrHnYecKue MmpobiemMsl, CBsi3aHHbIE ¢ OKcuaoM yriepoga (IV),
TUNoTe3a I00aabHOIrO0 MOTEMJICHUs KIuMarta, MapHUKOBBIM 3¢ ¢ekT. YroabpHas KuciaoTa U eé
CoNM, UX (pu3MuecKMe M XMMHUYECKHE CBOICTBa, IOJydeHHE M NpuMeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uOHBI. Vcrosib30BaHie KapOOHATOB B OBITY, MEUIIMHE, IPOMBILIIIEHHOCTH
U CEeJIbCKOM XO3SIHCTBE.

IlepBoHauanbHble MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COEAMHEHUSX yriepoja
(MeraH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJ, TJIMIEPHH, YKCyCHas kucioTa). [IpupoaHbie HCTOUHUKH
YTJI€BOAOPOOB (Yrojb, MIPUPOIHBIN ra3, He(Th), MPOIYKTHl UX NepepaboTku (OEH3UH), UX POJIb
B OBITY M NPOMBINUIEHHOCTH. [loHsATHE 0 OMONIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIJIeBOJAaX — M UX POJM B JKU3HU YelOBeKa. MarepuaibHOE €IMHCTBO OpPraHMYECKUX U
HEOPraHMYECKHUX COCIUHEHM.

Kpemuuii, ero ¢usnuyeckne M XHMUYECKHE CBOWCTBA, MOJY4YEHHE U TPUMEHEHHE.
CoenuHenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
KpeMHHEBO kucnoTe. CUIIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiiue



CTPOMTENbHBIE MaTepHajbl: KEpaMUKa, CTEKI0, LEMEHT, OeToH, xene300eToH. [IpoOmembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

n3yueHre oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJISIHOM KUCIIOTHI, TPOBEICHUE
Ka4eCTBEHHBIX PEAKLUUi Ha XJIOPUI-MOHBI U HAOIIOJCHUE NMPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakaronme (U3NIECKUE U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCAMHEHUI (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMIJICHHE C OOpasliaMu XJIOPUIOB (TaJOTEHUJIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSIMHU (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEepHasoB), HaONIOJEHHE TMpollecca OOyriauBaHMS  caxapa TIOJ  JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHCJIOTHI, TIPOBE/ICHUE KAUYECTBEHHOW peakiuy Ha Cyab(paT-noH M HAONIIOJCHHE TMpH3HaKa e
MIPOTEKAHUsI, 03HAKOMJIEHHE C (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya00peHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHHE CBOMCTB aMMMaka, IPOBEJIECHUE
KayeCTBEHHBIX peaklnii Ha HOH aMMOHHUS U (pocaT-uoH U U3y4eHHE TPU3HAKOB UX MIPOTEKAHHUS,
B3aUMO/ICHICTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI C MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BUJIEOMATEpUANIOB), M3Y4Y€HHME MOJeNied KpPUCTAIMYECKUX pEIETOK anMasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHUE C MTPOLIECCOM aICOPOLIMU paCTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
yII€M U yCTPOMCTBOM NMPOTHUBOTra3a, MoJydeHne, COOMpaHue, paclo3HaBaHue U U3y4eHHEe CBOWCTB
YTJIEKUCIIOro rasa, MPOBEJeHHE KAaueCTBEHHBIX peakiuil Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB UX [MPOTEKaHMS, O3HAKOMJIEHHE C NPOAYKUHEH CHIMKaTHOU
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «BakHelIne HeMeTasulbl U UX
COETUHEHUS.

MeTaJuibl B UX COCIMHEHUS

OOmiass XapakTepuCTHKa XUMHUYECKHX D3JIEMEHTOB — METaUIOB Ha OCHOBaHHHM UX
noJjioxkeHud B [lepuoanueckoit cucreme xumuueckux snemenToB . . MenzaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTrauMueckas CBA3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DNEKTPOXUMUYECKUN pAl HanpsHKEHU MeTaioB. DU3MYECKHME W XUMHYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOwl mosiydeHusi MeTauioB. [loHATHE O KOPPO3WH METaslIoB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CIijiaBsl (CTallb, YyT'yH, JIOPATIOMUHUMA, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[lenounble MeTasuibl: oJI0KeHUE B [leproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
N. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaxXOXJeHUE B npupoje. Pu3nueckue U XUMUYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kamusi). OKCUAbl U THAPOKCUABI HAaTpud U Kanus. [IpumeHenue
LIEJI0OYHBIX METAJUIOB U UX COEIMHEHUIA.

[[lenouyHo3emenbHbBIE METAUIbl MAarHui W Kajblui: moJiokeHue B [lepmoanueckoii
cucteMe xumudeckux snemeHToB [[. M. MeHneneeBa, CTpoe€HHE UX aTOMOB, HaXOXICHUE B
npupoje. Gusnyeckue 1 XMMUYECKUE CBOMCTBA MarHus M Kajablusa. BaxHelmme coequHeHus
KanpIus (OKCHUII, TUIPOKCU], coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMunuil: nonoxxenue B Ilepmoamnueckoil cucrteme xummyeckux snemeHToB /[ W.
MeneneeBa, CTpO€HHE aTOMa, HaxoJeHue B npupoae. dusznueckue U XMMHUUYECKHE CBOICTBA
aIOMUHUS. AMGOTEpHbIE CBOMCTBA OKCH/IA U THUPOKCHU/IA ATFOMUHUSL.

Kenezo: mnonoxenne B Ilepmonnueckoid cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa, CTpOEHHE aTomMa, HaxOKIAeHUE B npupoje. dusndeckue U XMMHYECKHE CBOMCTBA
xene3a. Okcunsl, Tuapokcuasl u conu skenesa (II) m sxenesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C O0pa3llaMd METasIOB M CIUJIABOB, MX (DU3MYECKUMHU CBONCTBAMH,
U3yYeHHE pe3yJIbTaTOB KOPPO3MHM METAJUIOB (BO3MOXKHO MCIIOJIb30BaHHE BHIEOMATEpPHAIIOB),
0COOEHHOCTEH B3aUMOJCHCTBUS OKCH/IA KaJIbIUs M HATPUs C BOJOH (BO3MOXKHO MCIOJIb30BAHUE
BUJICOMATEpHAIIOB), HCCIIEOBAaHNE CBOWCTB KECTKOM BOJBI, Ipolecca TOPEHMs JKele3a B



KHUCIOpo/€  (BO3MOXHO  MCIOJb30BAaHUE  BUACOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlUi HAa MOHBI: MarHus, Kajablus, aJlOMUHUS, IIUHKA, kene3a (II) u xenesza
(IIT), menu (II), HaOmroeHne U OMMCAHME MPOLIECCOB OKPALIMBAHUS IJIAMEHW MOHAMH HATpuS,
KaJdus ¥ Kaiblus (BO3MOXHO HCIOJB30BAHUE BUICOMATEPUAIIOB), HCCIEIOBaHUE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJIFOMUHUS U THAPOKCUA [IUHKA, PEIICHNE SKCIIEPUMEHTAIIBHBIX 3314 I10
Teme «BaxkHelme MeTajlibl U UX COEAUHEHUS.

XuMHS M OKPYKaIOLIAs cpeaa

BemectBa u MaTepuaibl B IOBCEAHEBHOM )KM3HU Yell0OBEKa. be3onacHoe UCIoIb30BaHKE
BEIIECTB M XUMHYECKUX peakiuil B ObiTy. I[lepBasg moMomis mpu XUMHYECKHX OXOTax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKarolleH cpeibl (IpeaesibHas JoMyCcTUMas KOHLIEHTpalus
BelecTs, nanee — [1JIK). Posib xuMuu B penieHnu 3K0J0rn4eckux mpoosieM.

Xumuueckuit IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MTOJIMMEPHBIE MaTepUaJbl).

Meosrcnpeomemmnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MpHU U3yYEeHUU XUMHH B 9 Kilacce OCYIIECTBISETCS
yepe3 UCI0JIb30BAHNE KaK OOIINMX €CTECTBEHHO-HAYyYHBIX MOHATUMN, TaK U MOHITHH, SBIISIOLINXCS
CUCTEMHBIMU JJISl OTJICJIbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO 1HMKIIA.

OO0miue ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: HAy4dHbIM (akT, rUmores3a, 3aKOH, TEOPHs,
aHaJIu3, CUHTE3, KJIaccu(uKalys, nepuoJu4HOCTb, HaOII0IeHUE, SKCIIEPUM EHT, MOJIETUPOBAHHE,
U3MepeHue, MOJIeNb, sIBJIeHUEe, TApHUKOBLIN 3()(PEKT, TEXHOIOT s, MaTepHAaIIbI.

®usuka: marepusi, aToM, OJJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKJIUA, H30TOIbI,
PaMOaKTUBHOCTh, MOJIEKYNA, OJJEKTPUYECKUH 3apsl, MPOBOJHHUKHU, IOJYIPOBOJHUKH,
TUDIIEKTPUKH, (DOTOIJIEMEHT, BEIIECTBO, TeJl0, 00bEM, arperarHoe COCTOSTHHE BEIIeCTBa, ras,
pacTBOp, paCTBOPUMOCTD, KpUCTAIITNYECKasl pelETKa, CIIIaBbl, PU3NUECKUE BETUUUHBI, €TUHUIIbI
M3MepeHus, KOCMUYECKOE MPOCTPAHCTBO, TUIaHEeThl, 3BE3/1b1, COJHILE.

buonorust: gorocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATbHBIC yI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTBhI, MUTAaTeNIbHbIC BEIIECTBA.

I'eorpadus: armochepa, rtumpocdepa, MHUHEpaIbl, TOPHBIC TIOPOJBI, IOJE3HBIC
HCKOIaeMbl€, TOILINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pE3YNbTaThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO oOImiero o0Opa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYUEHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCITUTATEIBHOM ESTEILHOCTH B
COOTBETCTBMM C  TPAJAUIUOHHBIMH  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JyXOBHO-
HPAaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSATHIMU B OOIIECTBE MPABWJIAMH M HOPMAaMHU TIOBEACHUS H
CIIOCOOCTBYIOT IpOIEccaM CaMOTIO3HAHNUS, CAMOPA3BUTHS ¥ COLMATN3AINN 00yJarOIIXCHL.

JIMYHOCTHBIE Pe3yJAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITa JIEATEIBHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHWMaHWs 3HAYCHHWS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CTIOCOOHOCTH BIIQJIETh TOCTOBEPHOW MH(OPMAIMEH O MEPeOBBIX JOCTHKCHHUIX W OTKPBITHIX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBe
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTAaBICHUS O COIMMAIBHBIX HOPMax W MPaBHJIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUICKTHBE,  KOMMYHHKATHBHOH  KOMIETEHTHOCTH B  OOINECTBEHHO  IIOJIE3HOW,
y4eOHO-HCCIIeIOBATEIbCKOH, TBOPYECKOW M JAPYIMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HOi COBMECTHON JEATENILHOCTH MPHU BBIIOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a]1a4,
BBINTOJTHEHUN XUMHUYECKHX JKCIIEPUMEHTOB, CO3JaHHM YYEOHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO W B3aMMOIIOMOIIN B IIPOIlEcCe ITOH ydeOHOW AEATEIbHOCTH, TOTOBHOCTH
OLIEHUBATH CBOE TMOBEJICHNE U TIOCTYIKH CBOMX TOBAPHIIEH C TIO3UIIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHMS IOCIIEICTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33DEHYECKHE  IPEJCTaBICHHS O BEIIECTBE M  XMUMHUYECKOW  peaKIuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd W COCTABISIOIINE OCHOBY IS
MOHUMAaHUS CYIHOCTH HAy9HOW KapTHHBI MHUPA, PECTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS MIPUPOJBI, B3aUMOCBSI35X YEJIOBEKA C MPUPOTHOM CPEAOi, O PO XUMHUH B TTO3HAHUU
3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEJIbHBIE MOTHUBBI, HANpPaBJICHHbIE HA MOJYYCHHWE HOBBIX 3HAHUU 10 XUMHH,
HEOOXOJMMBIe ISl OOBSCHEHUS HAOIIOJAeMbIX IIPOIIECCOB U SIBJICHHWH, ITO3HABATEIHHOM,
MH(QOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEIILHOM pabOThI
C y4eOHBIMM TEKCTaMH, CIIPaBOYHOI JINTEPaTypOH, JOCTYHHBIMH TEXHHYECKHMHU CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHWIO M TO3HAHUIO, JI0003HATEILHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOW M MCCIENOBATEIBCKOM JEATENFHOCTH, K OCO3HAHHOMY BHIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHME LEHHOCTH JKHM3HH, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 37I0pOBbI 00pa3 >KW3HU, OCO3HAHUE IMOCIEJICTBUM M HENpHUSITHE BPEIHBIX
NpUBbIYEK (YMOTpEOJIEHUST aJKOTOJIsl, HApPKOTHKOB, KYpPEeHHs), HEOOXOJAUMOCTH COOIIOAECHUS
IIpaBUJI 0€30MACHOCTH MPHU OOPAIIEHUH ¢ XMMUYECKUMH BEIleCTBAMU B OBITY U peasibHOM )KU3HH;

5) Tpya0BOro BOCIIMTAHHUSI:

MHTEpEC K MPaKTHUECKOMY U3YUEHHIO Tpodeccuil u Tpya pa3iuyHOro poja, yBaXeHHUE K
TPYLY U pe3yJIbTaTaM TPYI0BOM NESITeIbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIH BBIOOP WHIMBHUAYATbHONH TPAEKTOPUU MPOJOIDKEHUS
o0pa3oBaHusl C Y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHUMHUH, OOIIECTBEHHBIX



MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MAEATENbHOCTH M Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(PECCHOHAIBHON Cpee;

6) IK0JI0rHYECKOT0 BOCTIUTAHHUS:

HKOJIOTUYECKH 1€JIeCO00pa3HOe OTHOIIECHHE K IPUPOIe KaK HCTOUYHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIEeCTBOBaHMs, MOHMMAHHE LEHHOCTH 3I0pOBOTO M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UUYECKOMY U IICHUXMYECKOMY 370pOBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe C BEILIECTBAMHU,
a TAaK)KE€ B CUTYalMsIX, YITPOXKAIOIINX 3J0POBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH MPHUMEHATh 3HAHUS, MOJy4aeMble NPU H3YyYCHUH XUMHH, JJISI PEIICHHS
3a7a4, CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJTHON CPENOH, JUIsl TIOBBIIIECHHUS YPOBHS 3KOJIOTHYECKOM
KYJIbTYpPbI, OCO3HAHHUS INI00AJILHOTO XapakTepa SKOJIOTMUYECKUX MPoOJieM U MyTed X pelieHUs
MOCPEJCTBOM METOJ/IOB XMMMH, SKOJIOTMUECKOTO MBIIIJICHUS, YMEHUSI pPyKOBOJICTBOBATHCS UM B
IT03HABATEIbHOM, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METAIIPEMETHBIE PE3YJIbTATBI

B COCTaBC MCTaHpeﬂMCTHBIX pCSYJ'II)TaTOB BBIACIIAOT 3HAYUMBIC JIsA q)OpMI/IpOBaHI/Iﬂ
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUI, TUIOTe3a, (aKT, CUCTEMA,
MPOIIECC, IKCMIEPUMEHT U JIPYToe€.), KOTOPBIE MCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH IIPEICTABICHUE O
L[EJIOCTHOM HAay4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBATEIbHBIE,
KOMMYHHMKAaTHBHBIE, PEryJIsTUBHBIE), KOTOpbIe obOecrneunBaroT (HOPMHpPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIPHOMY TUIAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOU NEeATeTbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1elCTBHS

ba3oBrble Jornvyeckue aelicTBUSA:

YMEHHUSI HCIIOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS TIPH OCBOCHUM 3HAHMM:
PacKpBIBATh CMBICII XUMHUYECKUX TTOHATUH (BBIJEISTH UX XapaKTEPHBIC TPU3HAKH, YCTAHABIMBATh
B3aMMOCBSI3b C JIPYTMMH TOHSTHSIMH), WCIIOJIB30BATh TMOHATHS I OOBSICHEHUS OTIEIBHBIX
(hakTOB U SBJICHUH, BBIOWPATh OCHOBAHUS M KPUTEPUH JIJIs1 KIIAaCCU(UKAIIMN XUMHUYECKUX BEIIIECTB
U XUMUYECKUX PEeaKIMi, YCTaHaBJIWBATh MPUINHHO-CIICJICTBEHHBIC CBS3H MEXKIYy OOBEKTaMHU
W3Y4YEHUsS, CTPOHTH JIOTHUYECKHE PACCYKJICHUs (MHIYKTUBHBIC, NEAYKTHBHBIC, 1O aHAJOTHH),
JIeJIaTh BBIBOJBI U 3aKJIFOUCHHS;

yMEHHUE MPUMEHSTH B MPOIECCE MO3HAHUS MOHATHS (IIPEAMETHBIC U METalpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIb3yeMble B XHUMHH, MPEoOpPa30OBHIBATH IIHPOKO
MPUMEHSIEMbIC B XHUMHH MOJICJIbHBIC MPEACTABICHUS — XUMHYECKUIN 3HAK (CUMBOJI JJIEMEHTA),
xuMudeckas (opmyiJa W ypaBHECHHE XHMHUYECKOW pEaKIMdu — TMPU PEIICHUH Yy4eOHO-
MO3HABATENbHBIX 337a4, C Yy4ETOM OSTUX MOJEIBHBIX MPEACTaBICHUI BBIABIATH U
XapaKTepU30BaTh CYHIECTBEHHbIC MPU3HAKH H3Yy4aEMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKUX PEAKIUH, BBIABISITH OOIINE 3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBCHHBIC CBS3H H
MIPOTUBOPEYUS B U3y4aEMBIX MPOIECCAX U SIBICHUSAX.

Ba3oBble ncciaenoBarebCcKHe AeHCTBHS .

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS, a
Takke B KaueCTBE OCHOBBI Ui ()OPMUPOBAHWS THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKAa3bIBAEMBIX CYXKJICHUI;

npuoOpeTeHne OmbITa MO IIAHUPOBAHUIO, OPraHU3allMd W TPOBEJICHHUIO YUYEHUYECKHX
AKCMEPUMEHTOB, YMEHHE HAOMIOIaTh 32 X0JJ0M MpoIlecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €TI0
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHHS W BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNaHHOM paboTe.

Padora ¢ undopmanueii:

yYMEHHE BIOUPaTh, aHAIM3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO Pa3IMYHBIX BUIOB
1 (OpM MpeICTaBICHHSI, TOJIy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJspHAS TUTEpaTypa
XMUMHUYECKOTO COJIEpIKAHUs, CIIPaBOYHbBIE MOCOOuSs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;



yMEHUE MPUMEHSAThH Pa3IUYHbIE METOAbI M 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOpMAINH U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUTS BHITIOJHEHUSI YIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIPeNICIEHHOTO THITA, MPHOOPETEHHE ONbITAa B O00JIACTH HCIOJB30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHMA, OBJIAJICHUE KYIbTYPO aKTUBHOTO MCIIOJIB30BAHHS PA3TUUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy THpeAcTaBICHUS
nHGOpMAIIMK W WILIIOCTPUPOBATH pEHIAeMbIC 33/1a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSMUY;

YMEHHUE HCIOJIb30BaTh M aHAIM3MPOBATH B Mpolecce Y4eOHOH M HMCCIeq0BaTeNbCKOM
NEATeTbHOCTH UH(OPMAIIHIO O BIUSIHUY MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIIeH TPUPOTHON CPEJIbI.

KoMMyHHUKaTHBHBbIE YHUBepCAJIbHbIE YUeOHbIe JeiicTBUA:

yMEHHs 3a7aBaTh BOINpPOCHl (B XOJe aAuajora W (WiIM) IUCKYCCHUH) MO CYIIECTBY
oOcyxnmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIFHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS MTPEJICTABIISTH NOJTYIEHHBIE PE3YIIbTAaThl TO3HABATEILHON ESITEIHHOCTH B YCTHBIX
U TIHCBMEHHBIX TEKCTaxX; JellaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (JTa00OpaTOPHOTO OMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABATEIBHOMN U
WCCIIEIOBATENILCKOM JEATENBPHOCTA TPU PEIICHNH BO3HHKAIOIIUX MPOOJIeM Ha OCHOBE Yd&éTa
oOLIMX HMHTEPECOB W COTJIacoBaHMs MO3UIMM (0OCyxkaeHHus, oOMEH MHEHUSMHU, «MO3TOBbIE
IITYPMBI», KOOPAWHAIHSI COBMECTHBIX JICHCTBHIA, ONIpeesieHIe KPUTEPUEB 10 OIEHKE KauyecTBa
BBITIOJTHEHHOU pabOTHI U IpyTrue).

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOSITENILHO ONPEAETATh LEeNH AEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIIAT,
KOHTPOJHUPOBaTh U MpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTh, BBHIOMPATH
HanOosee 2 (HEeKTUBHBIE CIIOCOOBI pellieHUsT YIeOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIHHO
COCTaBJISITh WJIK KOPPEKTUPOBATH MPEITIOKEHHBIN aJITOPUTM JIEUCTBUIA TP BHINOJHEHUH 3aJaHU I
C yu€TOM IOJIyYeHHUS HOBBIX 3HaHMM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIIMSIX,
OIICHUBATh COOTBETCTBUE MOJIYYCHHOIO Pe3yibTaTa 3asiBJICHHOM 1I€JM, YMEHHUE UCIO0JIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, peJlaraéMble B YCIIOBUH 3aJIJaHUH.

HNPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0O0S3aTEIILHOTO COJAEPIKAHMUS,
YCTaHOBJIEHHOTO JaHHOW pabouell MporpamMMmol, BBIJCISAIOT: OCBOCHHBIE OO0ydYalOIIUMUCS
Hay4yHbI€ 3HAHUS, YMEHHs U CIIOCOOBI JCWUCTBUI, crenuduyecKkue Uisi MpeaMeTHOW olnactu
«XUMHS», BHUABI JIEATEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHHUA, €ro HHTEpHpeTalu,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYAIIHIX.

K xonmy o0ydenus B 8 kijacce mpeaMeTHbIE pe3ylnbTaThl Ha 0a30BOM ypoBHE OyIyT
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUAIOUINXCS YMEHHI:

® pAaCKpBIBaTh CMBICT OCHOBHBIX XHUMHUYECKUX MOHATUN: aTOM, MOJIEKYJa, XUMUYECKHI
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAs W HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JOJS XUMHYECKOTO 3JeMEHTa B COECIUHEHHUH, MOJSIPHBIA O00BEM,
OKCHJ, KACJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCICHUS, XUMHUYECKas
peakiusi, Kiaccu(UKalMs PEeakuil: peaklud COEIUHEHUS, PEaKIUU pas3NoKEHUs, peakluu
3aMeIIeHNUs], peakuu 0OMeHa, 3K30- M SHJ0TEPMUYECKUE peaKIMy, TeroBoi 3¢ddekT peakium,
AP0 aToMa, dJIEKTPOHHBIN €0 aroMa, aTOMHas OpOUTalb, paANyC aTOMa, XUMUYECKasi CBS3b,
MOJIIpHAsi M HeMoJIApHasi KOBaJICHTHAs CBSI3b, MOHHAs CBs3b, MOH, KaTHOH, aHUOH, PacTBOD,
MaccoBasi 10J1s BellecTBa (MIPOLEHTHAs! KOHIIEHTpallKs) B pacTBOPE;

® MJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX TMOHATHA U NPHUMEHATH ITH
MOHATHUS MPU ONUCAHUU BEILECTB U UX NPEBPAILCHUI;



® JCMOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JMJIsi COCTaBlieHUS (OpMyNl BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLIHI;

® OMpeesATh BAaJCHTHOCTh aTOMOB JJICMEHTOB B OMHAPHBIX COCIWHEHUSX, CTENEHBb
OKHUCJICHUS JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAIIEHKHOCTD BEIIECTB K ONPEICIEHHOMY
KJIacCy COeauHEHUW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W HOHHAas) B
HEOPraHUYECKUX COCAMHCHUSX;

e packpbiBaTh cMmbIch Ilepuoanueckoro 3akona /[. MI. MenaeneeBa: n1eMOHCTPUPOBATh
MMOHUMAaHHE TTEPUOANIECKON 3aBUCMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT UX TOJIOKEHUS B
[Tepuoamnueckoii cucreme, 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUY€HHUsI, 3aKOHA ABOTaPO;

® ONUCHIBATh M XapakTepu3oBaTh TabmuuHyr0 Qopmy Ilepuoamdeckoit cuctemsl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHUS «TJIaBHas moarpynmna (A-Tpymnmna)» U «moOouHas
noarpynna (b-rpymmna)», Maneie u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbIE
umMerotcst B Tabmuie «llepuoauueckas cucrema xumuueckux snemeHtoB /. 1. MennaeneeBa» c
YUCJIOBBIMH XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsij sAapa,
00111e€ YUCIIO AIIEKTPOHOB U PacHpeie]ICHUE UX MO IEKTPOHHBIM CIIOSIM);

e KiaccH(PUIIMPOBATh XUMUYECKUE DIIEMEHTHI, HECOPTaHNYECKUE BEIIECTBA, XUMUUICCKUE
peaxuu (1Mo YUCIy ¥ COCTAaBY YYaCTBYIOUIMX B PEAKI[MH BEIIECTB, M0 TEIUIOBOMY YPPEKTY);

® XapaKTepu30BaTh (OMHCHIBATh) OOIIHME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIAaCCOB, TIOJTBEPXJasi OMUCAHUE MPUMEPAMU MOJICKYISIPHBIX YPaBHEHHH COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINH;

® IIPOTHO3MPOBATH CBOMCTBA BEMIECTB B 3aBUCUMOCTH OT MX Kauye€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;

® BBHIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJII0 XMMHYECKOTO AJIeMEHTa o (hopMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B pacTBOPE,
MIPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOM peaKkinuu;

® TPUMEHSATH OCHOBHBIE ONEpPALMU MBICIUTEIHHOU JESTENbHOCTH — aHAu3 U CHUHTE3,
cpaBHeHHEe, O0000IIeHHe, CHUCTEMAaTU3aINio, KIAaCCU(UKAIMIO, BBISBICHWE IPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JUIS U3YUEHUs CBOICTB BEIIECTB U XUMUYECKUX PEAKIINi, €CTECTBEHHO-
Hay4yHbl€ METOJIBl TO3HAHHWS — HaOJIOEHUE, W3MEpEHHUE, MOJEIHPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

e cCle[IOBaTh MpaBUiaM T[OJb30BAaHUS XUMHUYECKOM TMOCyno u 1abopaTopHBIM
o0opynoBaHuEM, a TAKXKE MPaBUIaM 0OpaIeHHsI C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLIUSIMHU
[0 BBINOJHEHUIO JTAOOPATOPHBIX XHUMHYECKHUX OIBITOB [0 TMOJIYYEHHUIO M COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (BOAOPOJa U KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OIpeNeIEHHON
MaccoBOM J0Jieil pacTBOPEHHOIO BEIIECTBa, IUIAHUPOBATb U MPOBOAUTH XUMHUYECKUE
SKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIbIO MHAWKATOPOB
(makmyc, GpenondTanenH, METUIOPAHX U JPYTHUE).

K xoHiy oOyueHus B 9 kJiacce IpeIMETHbIE pe3yibTaThl Ha 0a30BOM ypOBHE OyayT
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

® DPACKpbIBaThb CMBICI OCHOBHBIX XMMMUYECKUX IOHATHNM: XMMHUYECKHHM DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD,
JJIEKTPOOTPULATENIBHOCTD, CTENEHb OKHUCIICHMS, XUMUYECKas peaklus, XUMHUUYECKass CBSA3b,
TEIUIOBON (P EKT peakinu, MOJb, MOJIIPHBIN 00BEM, pacTBOP, HIMEKTPOJIUTHI, HEATEKTPOJIUTHI,
ANIEKTPOJIMTUYECKAs JIUCCOLMALMS, PEAaKIUW HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecHue, 00OpaTHMble U HEOOpAaTUMbIE PEAKIINN, OKUCIUTEIHHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCITUTENb, BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBIIEHHE, AJJIOTPONHs, aM(pOTEPHOCTS,
XMMHUECKasi CBsI3b (KOBaJECHTHAas, HOHHAs, MeETajlIndyecKas), KpHUCTalNIM4decKass pelETKa,
KOppO3Usi METaJUIOB, CIUIABbI, CKOPOCTb XUMMUYECKOM PpEaKLUH, IPEIeIbHO JAOIyCTHUMAas
koHueHTpauus [1/IK Bemecrtsa;



® JUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHSITHH W HPUMEHSTH 3TU
MOHSATHUS MPU OMMCAHUU BELIECTB U UX MPEBpAICHUN;

® JCMOJb30BaTh XHUMHYECKYI0 CHMBOJIMKY JMJIsi COCTaBlieHUS (OpMyNl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIHI;

® ONpeAesATh BaJEHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKUX OJEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJIC)KHOCTh BEHIECTB K ONPENEIEHHOMY KIACCy
COCIMHEHUH N0 (opMyJiaM, BUJ XMMHUYECKOU CBSI3M (KOBAJCHTHAsl, MOHHAS, METALTNYECKAs) B
HEOPraHMYECKUX COCTUHEHUSX, 3apsl HOHA [0 XUMHUYECKOH (hopMyJie, XapaKTep CPe.bl B BOTHBIX
pacTBOpax HEOPraHWYECKUX COCJAMHEHHH, THUIN KPUCTAJUIMYECKOW PEHmETKA KOHKPETHOTO
BEILIECTBA;

e packpbiBaTh cMbIch [lepuognueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATh
€ro MOHWMAaHME: OMHCHIBATh M XapaKTepu30oBaTh TabmuuHyw Gopmy [lepuoaudeckoit cucreMbl
XUMUYECKUX DJIEMEHTOB: Pa3INYaTh MOHATHS «TJIaBHas moarpymnma (A-rpymnma)» U «moOouHas
noarpynna (b-rpymmna)», maneie u OosiblIME NEPUOABI, COOTHOCHUTH O0O3HAYEHMS, KOTOpPbHIE
MMEIOTCSI B TIEPUOJMYECKON TaOJIMIle, ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB U 3apsi spa, 00IIee YHCII0 IICKTPOHOB U pacpeielieHUe UX 1o
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTA B U3MEHEHUU CBOMCTB IJIEMEHTOB U
WX COCIMHECHHWI B Tpejesiax MajblX MEPHOJ0B M TJABHBIX MOATPYNI C YYETOM CTPOEHHUS HX
aTOMOB;

e KiIaccH(PUIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHNYECKUE BEIIECTBA, XUMUUICCKUE
peaknuu (1Mo YHCIIy U COCTaBY YYACTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY () deKTy, mo
W3MEHEHUIO CTETICHEW OKHUCIICHHSI XUMUUYECKHUX DJIEMEHTOB);

® XapakTepu3oBaTh (OMHCHIBaTh) OOMME W CHEMUPUICCKHE XHMHUYECKHE CBOMCTBA
MPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEPKIasi ONMKCAHUE MPUMEPAMHU MOJEKYISIPHBIX U MOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XMMUUYECKUX PEAKIIMI;

® COCTaBJISATh YPABHEHUSA AJIEKTPOIUTUYECKON JUCCOMALIMU KUCIIOT, IIEI0Ye U COJIeH,
MOJIHBIE M COKpalIéHHbIE ypaBHEHHUS peakuil HOHHOrO OOMEHa, ypaBHEHHUS peaklui,
MOATBEPKAIOLIUX CYIIECTBOBAHME TE€HETHYECKOW CBSI3M MEXIY BELIECTBAMHU pPa3IMYHBIX
KJIaCCOB;

® DpAacKphIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMI MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITHX PEaKIIHii;

® IIPOrHO3MPOBATHh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3ZMOKXHOCTH
MPOTEKAHUSI XUMHUECKUX MPEBPAILICHUN B PA3INYHBIX YCIOBUSX;

® BBHIUUCIATH OTHOCUTEIBFHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHYECKOTO AJIeMEHTa o (popMylie COeTMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJHUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

e coOnrofaTh TMpaBWia MOJNB30BAaHHUS XMMHUYECKOHW TMOCYIOoM U  JabopaTopHBIM
o0opynoBaHueM, a TakKe MpaBuiia 0OpallleHUs C BeIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIOJHEHUIO JaOOPATOPHBIX XHMHUYECKHUX OIBITOB IO TMOJYYEHHUI0O U COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ra3a);

® [IPOBOJIUTH PEAKINU, MOATBEPKAAIONINE KAYECTBEHHBIN COCTaB Pa3jJMYHbIX BEUIECTB:
pacrmo3HaBaTh OMBITHBIM MYTEM XJIOPHI-, OpOMHI-, MOAMI-, KapOoHat-, ¢ocdar-, cumukar-,
cynbdar-, TUAPOKCUI-HOHBI, KATHOHBl aMMOHHMSI M HMOHBl HW3YYEHHBIX  METaJIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHMUECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON NE€ATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHIe, CHCTEMATH3AIUIO, BRISIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3€H — s
M3Yy4YEHUsl CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUMN, ECTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOIoIeHNEe, U3MEPEHUE, MOJISTUPOBAHNE, YIKCIIEPUMEHT (peaTbHBIA U MBICTICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N HaI/IMeHOBaHI/Ie KOJ’IH‘leCTBO qacoB
. /;[ pa3aesioB U TeM B KoHTpo.ibHbIE IpakTHyeckue duekTpoHHbIe (LU (POBLIE) 00pa3oBaTelbHbIE pecypChl
nporpaMmbl cero padoThI padoThbI
Pasueﬂ 1. HepBOHa‘laJILHLIe XUMHYECCKHUC ITOHATUA
i(;ﬁgm_macm Bu6mmorexa ITOK https://m.edsoo.ru/7f41837¢
CCTECTBOSHANMS 11 PDOIII 8 xnacc https://resh.edu.ru/subject/29/8/
1.1 HDAKTHYECKOl 5 2 MDIII 8 knacc
SﬂTeﬂbHocm https://uchebnik.mos.ru/catalogue?aliases=lesson template,vi
A deo lesson,video&subject program ids=31937343
YCJII0BCKaA
bubmnorexa ITOK https://m.edsoo.ru/7f41837¢
BemecTBa u PDIII 8 xiacc https://resh.edu.ru/subject/29/8/
1.2 XAMUYECKHUE 15 1 MDIII 8 kiacce
peaknun https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
deo_lesson,video&subject program ids=31937343
Hroro mo pasneny 20
Pasne.n 2. BaxxHeiimue MNPEACTABUTCIN HCOPraHMYEeCKUX BEHICCTB
Bbubmuoreka ITOK https://m.edsoo.ru/7f41837¢
Boznyx. PDII 8 kmacc https://resh.edu.ru/subject/29/8/
21 Kwucmopon. 6 MDBIHI 8 kmace
' ITousarue 06 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vi
OKCHIaxX deo lesson,video&subject program ids=31937343
Bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
Bomopon. PDIII 8 kmacc https://resh.edu.ru/subject/29/8/
2.2 ITousarue o 8 1 MDOIII 8 knacc
KHCJIOTaX U COMISX https://uchebnik.mos.ru/catalogue?aliases=lesson template,vi
deo lesson,video&subject program ids=31937343



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

Bbubnuoreka ITOK https://m.edsoo.ru/7f41837c
Bopa. PactBopsl. PO 8 knacc https://resh.edu.ru/subject/29/8/
2.3 ITonstue 00 5 MDOIII 8 knacc
OCHOBaHMAX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
deo_lesson,video&subject program_ids=31937343
OCHOBHLIE Bbubmmoreka IIOK https://m.edsoo.ru_/7f41837c
POIII 8 xnacc https://resh.edu.ru/subject/29/8/
2.4 Hmef);‘;‘;;mecmx 11 MDIII § knace
SRR https://uchebnlk.mos.rl_J/cataloque?aI|_ases:Iesson template,vi
deo_lesson,video&subject program_ids=31937343
Hroro no pazaeny 30

Pa3nen 3. [lepuoguyecknii 3axon u Ilepuoanueckas cucrema xumuueckux 31eMeHToB 1. U. MenaeneeBa. CTpoenne aToMoB. XMMHUYeCKAasn

cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE PC€aAKIINHU

ITepuognueckuii
3aKOH U bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
[Mepuommueckas PO 8 kmacc https://resh.edu.ru/subject/29/8/

31 CHCTEMA 7 MDOIII 8 Krace _ _
XUMHUYECKUX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
snemenTos JI. 1. deo_lesson,video&subject program ids=31937343
Menneneena.

Crpoenne aToma
XuMuyeckas bu6mmoreka ITOK https://m.edsoo.ru/7f41837¢
CBS3b. POIII 8 xnacc https://resh.edu.ru/subject/29/8/

3.2 OKHUCIUTENBHO- 8 MBI 8 kimace
BOCCTaHOBUTEIILH https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
b€ PEAKIHH deo_lesson,video&subject program ids=31937343

HWroro mo pazneny 15

Obobwenne u . 3 Bubmuoreka ITOK https://m.edso0.ru/7f41a636

CUCTEMAaTHU3alluiA 3HAHUN

OBLIEE KOJIMYECTBO

YACOB I10 68

[MTPOI'PAMME



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636

9 KJIACC

HauMeHoBaHue KoJaunyecTBO 4acoB
Jrj}.n pa3aesioB U TeM Beero KoHTpo.ibHbIE IpakTHyeckune duekTpoHHbIe (LU (POBLIE) 00pa3oBaTelbHbIE pecypechl
NporpaMmmal padoThI padoThbI
Paznen 1. BemecTBo u XuMn4yecKHe peakiuun
IToBTOpeHue 1 bubmumoreka LIOK https://m.edsoo.ru/7f41a636
yriyOiieHne PDOII 9 knacc https://resh.edu.ru/subject/29/9/
1.1 3HAHWI OCHOBHBIX 5 1 MDOII 9 knacc
paszenoB Kypca 8 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
Kjacca deo_lesson,video&subject program_ids=31937343
OCHOBHLIE bubmmoreka ITOK https://m.edsoo.ru_/7f41a636
POIII 9 xnacc https://resh.edu.ru/subject/29/9/
1.2 | 3AKOHOMCPHOCTH 4 MDIII 9 knace
XMMHHCCKIX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
peaKiH deo lesson,video&subject program_ids=31937343
DJIEKTPONUTHIECK bubmunorexa ITOK https://m.edsoo.ru/7f41a636
ast TUCCOLIMALIMSL. POIII 9 xnace https://resh.edu.ru/subject/29/9/
1.3 XuMH4IecKne 8 1 1 MBI 9 kmace
peaknuu B https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
pacTBopax deo_lesson,video&subject program_ids=31937343
HWroro mo pazneny 17
Paznen 2. HemeTa/asibl M MX cOeTUHEHHS
Oo6mas Bubmuoreka ITOK https://m.edsoo.ru/7f41a636
XapaKTEePHCTHKA PDII 9 knacc https://resh.edu.ru/subject/29/9/
21 XUMHYICCKIX 4 1 MOSII 9 Kyacc _ _
' snemeHnToB VIIA- https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
TPYIIIIBI. deo_lesson,video&subject program_ids=31937343
TI'anorens:
OO1as Bubmuoreka ITOK https://m.edso00.ru/7f41a636
2.2 XapaKkTepUCTHKA 6 PDIII 9 xnacc https://resh.edu.ru/subject/29/9/

XHUMHUYCCKHUX

MBI 9 knacc



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/

syeMeHToB VIA-
rpynmnsl. Cepa u
e€ coeqUHEHUS

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

deo lesson,video&subject program ids=31937343

OOmas
XapaKTepHCTHKA
XUMHNYCCKUX

bubnuoreka ITOK https://m.edsoo.ru/7f41a636
POIII 9 xnacc https://resh.edu.ru/subject/29/9/

2.3 aneMeHToB VA- 7 MDOIII 9 knace
rpynmsl. A3oT, https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
dbocdop 1 ux deo_lesson,video&subject program ids=31937343
COCIUHEHUA
Oomas
XapaKTepHCTHKA bubmumoreka LIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUX PDOII 9 knacc https://resh.edu.ru/subject/29/9/

24 anemenToB [VA- 8 MDBHI 9 kmace
rpyIIbL. YTIIepoa https://uchebnik.mos.ru/catalogue?aliases=lesson_template,vi
U KPEeMHU U UX deo_lesson,video&subject program ids=31937343
COCIUHEHUA

Hroro no pazaeny 25

Pa3zgen 3. MeTajibl M X COeTHHEHUS

OO0111e cBOKMCTBA

bu6mmoreka ITOK https://m.edsoo.ru/7f41a636
PDIII 9 xnacc https://resh.edu.ru/subject/29/9/
MDOBIII 9 knacc

31 METAJIOB 4 https://uchebnik.mos.ru/catalogue?aliases=lesson template,vi
deo lesson,video&subject program ids=31937343
Bubmuoreka ITOK https://m.edsoo.ru/7f41a636
Baxuelimue PDIII 9 xnacc https://resh.edu.ru/subject/29/9/
3.2 METaUIBI U X 16 MDIII 9 kmace
COeIMHEHUS https://uchebnik.mos.ru/catalogue?aliases=lesson template,vi
deo lesson,video&subject program ids=31937343
HWroro mo pazneny 20

Pazpgen 4. Xumus 4 OKpykawuias cpega



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343

Bbubnuoreka ITOK https://m.edsoo.ru/7f41a636
PDOIII 9 xnacc https://resh.edu.ru/subject/29/9/

41 Bemectsa u 3 MBI 9 knace
' MaTepuaJipt b https://uchebnik.mos.ru/catalogue?aliases=lesson template,vi
FKUBHH HEOBEKA deo lesson,video&subject program ids=31937343
Hroro no pazaeny 3
Obobmenne . 3 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
cucreMarusalisa 3HaHU N
OBIIEE KOJIMYECTBO
YACOB I1O 68

[NPOI'PAMME



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video&subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
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