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IHHOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs COCTaBJieHAa Ha OCHOBE
TpeOOBaHMil K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O 0OILEro
obpazoBanus, mnpencraBieHHbIXx B ®I'OC OOO, a Takxke Ha OCHOBE GenepalibHOW padoueit
IpOTrpaMMbl BOCIIUTAHUS U C YYETOM KOHLEMIMHU IMPErojaBaHus ydeOHOro mpeamera «XUMHUsS» B
oOpa3oBaTenbHbIX opranmu3anusx Poccuiickoii Demeparium.

[IporpaMMa no xumuM JAa€T MpeICTaBICHME O LEeNsAX, o0mel crparerud oOydeHus,
BOCIIUTAaHUS M Pa3BUTUS OOY4YAIOUIMXCS CpPEACTBaMH y4YeOHOTro MpeaMeTa, YCTaHABIMBACT
00s13aTeNIbHOE MPEIMETHOE COJAEp)KaHue, MpeayCMaTpUBAeT paclpelielieHue ero Mo Kiaccam |
CTPYKTYpUPOBAaHHE IO pa3zieiaM M TeMaM MPOrpaMMBbl 0 XUMUH, ONPEENSIET KOIUUECTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU COJECP)KAHUS, PEKOMEHIYEMYIO MOCIEA0BaTENbHOCTh HU3YUYECHUS
XUMHU C y4€TOM MEXKIPEIMETHbIX M BHYTPUIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro Iporecca,
BO3PACTHBIX OCOOEHHOCTEH O0yyaroImuxcs, onpeieiseT BO3MOKHOCTH MpeaMeTa JUlsl pealn3aliu
TpeOOBaHUII K pe3ysbTaTaM OCBOEHHsS OCHOBHOW 0Opa30BaTeNbHOW MpOTrpaMMbl Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa30BaHus, a TaKkKe TpeOOBaHUM K pe3ysibTaTaM 00yueHUs! XMMHU Ha YPOBHE
Henell M3ydeHus INpeaMeTa M OCHOBHBIX BMJOB y4eOHO-IIO3HABaTEIbHOM JIEATEIbHOCTH
00yyaroIerocs 1o OCBOCHUIO yU4EeOHOTO COJIepKaHMUS.

3HaHUe XMMHHU CIYKUT OCHOBOU JIsl (POPMHUPOBAHHMS MHUPOBO33PEHUS] 00YdYaIOLIETocs, €ro
NPEJICTAaBICHUA O MAaTepUaTbHOM €IUHCTBE MHPA, BAKHYIO POJb UIPAlOT POpMHUpyeMble XUMUEH
NPECTABICHNs O B3aMMOIPEBPALICHUAX SHEPIMU M 00 HBOJIOLMM BEILECTB B MPUPOJE, O MYyTAX
pemieHUs  MIOOANbHBIX MPOOJEeM  YCTOHYMBOILO  pa3BUTHSL  4YEJIOBEYECTBA —  CBHIPHEBOH,
HHEPTeTUUECKOM, MUILEBON U 3KOJIOTMYECKON 0€30I1aCHOCTH, MPOOIIEM 3paBOOXPaHEHUSI.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliid BO3MOXKHOCTEH Al caMOpa3BUTHA U (POPMUPOBAHMS KyJbTYphI
JUYHOCTH, €€ o01Iei U (yHKIIMOHATBFHONW IPaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH OOydaromIMXCs,
HaBBIKOB ~ MX  CaMOCTOSITEJIbHOM  y4yeOHOM  JEeSTeNbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIICIOBATEIbCKUX YMEHUH, HEoOXOIMMBIX KaKk B IIOBCEJHEBHOM JKW3HHM, Tak U B
npogeccuoHaIbHOMN e TeNTbHOCTH;

3HAaKOMHT CO CIEIM(PUKON HAyYHOTO MBIIUICHHUS, 3aKJIaIbIBA€T OCHOBBI I[EIOCTHOTO B3IJISAA
Ha €IMHCTBO TMPHUPOABI M 4YEJIOBEKAa, SBJSETCS OTBETCTBEHHBIM JTalloM B (OPMHUpPOBAHUHU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTByeT (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS! K €CTECTBEHHO-HAYyYHBIM 3HAHUSM,

K OIpUpOAC, K YCJIIOBCKY, BHOCUT CBOH BKJIaJ B 3KOJIOTHYCCKOC 06pa3013aH1/1e OGy‘-I&IOH.[I/IXCSI.



JlanHbple HampaBieHHs B OOYy4YEHUM XUMHM O0ECHeuMBAIOTCS CHELU(UKON coaepikaHus
y4eOHOro IMmpeaMera, KOTOPBIH ABISETCA MEeJarorn4ecku aJanTUPOBAHHBIM OTpa)KeHHeM 0a30BOM
HayKH XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIrO 00Imiero oOpa3oBaHHs OpPHUEHTUPOBAH HAa OCBOEHHUE
00y4aroIUMHUCS CUCTEMBl MEPBOHAYAIBHBIX MOHATHA XUMHM, OCHOB HEOPIaHUYECKOH XMMHUHU U
HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX [IOHATHI OPraHUYeCKOW XUMUH.

CrpykTypa cofepXaHHs NPOrpaMMbl IO XMMUHU C(HOPMHpPOBAHA HA OCHOBE CHUCTEMHOTO
nonxoga k e€ miydenuro. CopepxaHHe CKIAAbIBAETCS M3 CHUCTEMbI IMOHATUH O XHMUYECKOM
3JIEMEHTE U BEIECTBE U CUCTEMBbI MOHATUH 0 XUMHUYECKON peakuuu. O0e 3TH CUCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl 10 NPUHLUILY IOCIEN0BATEIBHOIO Pa3BUTHs 3HAHWN Ha OCHOBE TEOPETHUECKUX
IIPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUS! KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /JI. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— YUYEHHS O CTPOEHUM aToMa U XMMHUYECKOH CBSI3H;

— MPEICTaBICHUH 00 AJIEKTPOIUTUIECKOHN TUCCOIMALIMYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHHUS pPAcCMAaTPUBAIOTCS HAa OCHOBE OHMIMPUYECKH IMOJYUYEHHBIX U
OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCA IIOCIEIOBATEIbHO OT OJHOIO YPOBHS K JPYrOMY, BBIIOJIHSIS
(GyHKIMU OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWCTB, CTPOCHUS M BO3MOXHOCTEH HMPAKTUYECKOTO
IIPUMEHEHUS U TIOJIYUYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMbl IO XHMHHM CHOCOOCTBYET (DOPMHpPOBAHHIO TMPEACTABICHUS O
XMMHUYECKOM COCTaBJISIIOIIEH Hay4yHOH KapTHHBI MHMpa B JIOTMKE €€ CHCTEMHOH IpHUPOJBI,
LIEHHOCTHOI'O OTHOIIEHHUS K Hay4YHOMY 3HaHHMIO U METOJaM IMO3HaHUs B Hayke. M3ydueHune xumuun
MPOMCXOUT C MPHUBJICYCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUEOHBIX MpeaMeToB: « OKpy Karouuii
Mup», «bronorus. 5-7 knacced» n «dusuka. 7 Kiaace».

[Tpy M3ydyeHUM XUMUHU OPOMCXOJUT (POPMHUPOBAHUE 3HAHMH OCHOB XUMHMUYECKOW HAayKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JEsITeIbHOCTH YeIOBeKa M KaK OJTHOTO M3
KOMIIOHEHTOB MHPOBOH KYyJbTYphl. 3ajada y4eOHOTO IpeaMeTa COCTOMT B (POPMHUPOBAHUH
CUCTEMbl XHMHUYECKMX 3HAHUH — BaKHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX
HOJIOKEHUH, JOCTYNHBIX OOOOLIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKd, B
npruOOIIEHNH K HAYyYHBIM METO/IaM MO3HaHUs NPU U3YyYCHHM BELIECTB U XMMUYECKUX peakiuil, B
dbopMHpOBaHMM H PA3BUTUM TIO3HABATENbHBIX YMEHMH M UX TPUMEHEHHH B Yy4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEOBATENbCKON JEeSTeIbHOCTH, OCBOCHMM INpaBU 0E30MacCHOTO
oOpalleHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HHU.

[Ipy w3yyeHMH XMMHUM Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHMs BaXXHOE 3HAYCHHE

npruoOpeny Takue e, KaK:



— (opmupoBaHMEe HHTEJUIEKTYaJlbHO PA3BUTON JHMYHOCTH, FOTOBOM K €aMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATHIO PEIIEHUH, CIOCOOHON alalTUPOBAThCs K OBICTPO
MEHSFOIUMCSI YCIIOBHSIM KHU3HH;

— HaIlpaBJICHHOCTb OOy4Y€HHs Ha CHUCTEeMAaTH4YeCKOoe NpHUOOIeHHuEe O0O0ydJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESATENIbHOCTH, HAYYHBIM METO/aM IMO3HAHUS, (OPMUPYIOLUM
MOTHUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— olecrieueHue YCJIOBHUH, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOYYaIONIMMUCS OIBITa
pa3HOOOpa3HON NeATENbHOCTH, MO3HAHHWS W CAMOIO3HAHMSI, KJIHOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETECHIINI), IMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— ¢opmupoBanue oOmel (yHKIMOHAIBHONH M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B TOM
quciie YMEHUN OOBSACHATh U OLIEHUBATH SIBJICHUS OKPY>KAIOILIEr0 MHUPA, UCIIOJIb3Ys 3HAHUS U OIIBIT,
MOJTYYCHHBIC MTPH U3yYEHUH XHUMHH, IPUMEHSATh MX TPU PEHICHUH MPOOJIEM B TIOBCEIHEBHOM KU3HH
U TPYAOBOI1 IeATEIBHOCTH;

— (hopMupoBaHHe y OOyYaIOLIMXCSl TYMaHUCTUUYECKUX OTHOLICHUH, MOHUMaHMs IIEHHOCTH
XMUMUYECKUX 3HAHUK M7 BBIPAOOTKM HKOJOTMYECKH LIEIeCOO0pa3HOro IMOBEIEHHUS B OBITY U
TPYJOBON JEATEIbHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0pOBbS U OKPY’KAIOLIEH NPUpPOAHON
Cpelbl;

— pa3BUTHE MOTHUBALIMHU K OOYUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOCHHS OOIIEUYEIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduiIst u
HaNpPaBJIEHHOCTHU JaJIbHENIIETr0 00yUYEeHHUSL.

OO6miee 4MciIO 4acoB, OTBEACHHBIX JUIS M3YYEHHUS XMMHHM Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBanusi, coctaBuseT 136 yaco: B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68

4acoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUEHUA

IlepBoHauya/ibHbIE XUMMHYECKHE IOHATHUS

[Ipenmer xumuu. Ponp XuMuM B KU3HU YEIOBEKA. XMMHS B CHCTEME HayK. Tena u BelecTsna.
®dusnuecKkre CBOMCTBA BEIIECTB. ATperatHoe coctosiHue BemecTs. [loHaTre o MeToaax Mmo3HaHus B
xuMuu. Yuctelie BemecTBa U cMecu. CriocoObl pa3aesieHus CMecei.

ATOMBI U MOJEKYJIbl. XUMUYECKUE A1eMEeHTbl. CUMBOJIBI XUMUUYECKHUX 3y1eMeHTOB. [IpocTbie
Y CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudaeckasi popmyina. BaaeHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemecTB. OTHocUTeNbHAasg aTomMHas Macca. OTHOCUTENbHAs MOJIEKYJIIpHAs Macca.
MaccoBas 10711 XUMHAYECKOI'0 JIEMEHTa B COCAUHCHUH.

KosmmuectBo BemectBa. Mosib. MonsipHas Mmacca. B3auMoCBsS3b KOJIMYECTBA, MACCHI U YUCTIA
CTPYKTYPHBIX €IMHUII BemlecTBa. Pacuérel mo popmyiaM XUMHUYECKUX COCTUHEHUM.

Ou3nyeckue MU XUMUYECKHE SBJICHUS. XHMHUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XHWMHUYeCKue ypaBHeHus. Krmaccudukarmss XUMUYECKUX peakiuit
(coenMHEHUS, PA3IOKCHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XHMMHYECKOW IOCYJIOM, NMpaBWjaMU pabOThl B JIA0OpaTOpHH W TpUEMAMHU
oOpaieHust ¢ J1abopaTOpHBIM OOOpYyIOBAaHUEM, H3yYE€HHE U OIMUCaHUe (U3MUECKUX CBOHCTB
00pa3Ii0B HEOPTaHMYECKUX BEIIECTB, HaOMoneHue (pu3ndecknx (IIABICHUE BOCKA, TasTHUE JIbJA,
pacTupaHHe caxapa B CTYNKEe, KHUICHHUE W KOHJIEHCAlUs BOJABI) U XUMHUYECKHUX (TOPEHHE CBEYH,
MIPOKAJIMBAHUE MEHOM MPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HAOIIOJACHUE U
OMHCaHWE MPHU3HAKOB MPOTEKAHUS XUMHYECKHX PEaKIHil (pa3ioKeHUe caxapa, B3auMOJICHCTBUE
CEepPHON KHCJIOTHI C XJOPHAOM Oapusi, pasznokenue ruapokcuna menu (II) mpm HarpeBanuw,
B3aUMOJICUCTBHUE Xene3a ¢ pacTBopoM cosr Menu (II), mzydenue crocoOOB pas3iesieHnuss CMECei: ¢
MOMOIIbI0 MarHuTa, (PWIbTpPOBaHWE, BBIMAPWBAHHE, AUCTHILIAINSA, XpomaTorpadus, MpoBeICHUE
OUMCTKHA TIOBAPEHHOW CONM, HAONIOJIEHWE | ONHCAHUWE pPe3yJbTaTOB TPOBEACHUSA OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPaHEHHUsI MACChI, CO3/IaHUE MOJIEJICH MOJIEKY (IIapOCTEPKHEBBIX).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKHX BelleCTB

Bo3nyx — cMmech razo. CoctraB Bozmyxa. Kuciopoa — 3J€eMEHT W MPOCTOE BEHIECTBO.
HaxoxneHue kucinopona B mpupoze, Gpu3nveckrue ¥ XUMUYECKHE CBOWCTBA (pEaKIMu TOPEHUs).
Oxkcunel. Ilpumenenune xkuciopoga. CrmocoObl MOMydeHHS KHUCIOpoJa B Jlabopatopuu U
nmpoMbIliuieHHOCTH. KpyroBopot kucioponma B mpupone. O30H — ammoTpomnHas MoAuUKaIus
KHUCJI0poa.

Bogopon — snemeHT u mpocToe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gu3ndeckue u
XUMHYECKUE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI mony4yeHus. KHcnoThl u couu.

Moutsipablii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.



®dusnyeckre cBoiicTBa BoAbl. Boga kak pactBoputenb. PactBopel. HacbllieHHbIE |
HEHACBIIIEHHbIE PAaCTBOPbI. PacTBOpUMOCTH BelIeCTB B BoAe. MaccoBast 101151 BELIECTBA B PACTBOPE.
Xumuueckue cBoMcTBa BOJbl. OcHoBaHMs. Poyib pacTBOPOB B MPHUPOJE M B KU3HMU YEIOBEKa
KpyroBopot Bojibl B ipupoie. 3arps3HeHue TpupoaHbix Boa. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss Heoprannuyeckux coeanHeHuid. Oxcuapl. Krnaccudukamuss OKCHIIOB:
coneoOpa3yroliue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyronme. HoMmenknaTypa
oKcu0B. DU3NYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenue okcumaoB.

OcHoBanns. Kiaccudukanust OCHOBaHMA: IIETOYM U HEPACTBOPHMBIC OCHOBAHUSI.
Homenknatypa ocHoBanuil. ®dusnueckue M XUMHUUECKHE CBOMCTBa oOcHOBaHWM. [lomydenue
OCHOBaHMM.

Kucnortel. Knmaccudukammst xucinor. HomeHknatypa kuciaor. OU3MYECKHE UM XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBaoctu metauioB H. H. bekerosa. Ilomyyenue Kucior.

Comu. Homenknatypa coneil. @usnyeckue M XUMHUYECKUE cBoicTBa coiieil. [lomydenue
coJIei.

['eneTnueckas CBsSI3b MEXIY KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUH.

Xumuueckuil IKcnepumenm:

KayeCTBEHHOE OIpeeNieHue COJIepKaHUs KUCIOpoAa B BO3JyXe, MOJIy4YeHHE, COOHUpaHHe,
pacmo3HaBaHME W U3yYEeHHUE CBOMCTB KHCIOpOJa, HAOMIOJeHHE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HHUKHOBEHHS M TpEKpalleHUsi ropeHus (moxapa), 03HAKOMJICHUE C
o0pasmnamMu OKCHJIOB M OITMCAHUE MX CBOMCTB, MOJyYEHHUE, COOMpPaHNE, PACTIO3HABAHUE W U3YUCHUE
CBOKMCTB BOjiopoJia (ropeHue), B3auMojecicTBUe Bomopona ¢ okcuaoM wmeau (II) (Bo3MoxkHO
UCIIONb30BAaHUE BUJCOMATEPHANIOB), HAONIOJCHHE O0Opa3lloB BEUIECTB KOJIUYECTBOM 1 MOIb,
UCCIIEIOBaHNEe  OCOOCHHOCTEH  pacTBOPEHHsI BEHIECTB C  PA3IUYHON  PAacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIEH pAacTBOPEHHOIO BEILIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaulaMH (HATpUeM M KaibleM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HUCCIIEOBaHHE OOpa3l0OB HEOPraHMYECKHX BEIIECTB pPa3IMUYHBIX KJIACcCOB,
HAOJIIO/ICHUE M3MEHEHHS OKPAaCKH WHIUKATOPOB B PACTBOpPAX KHUCIOT W IIENOYeH, H3ydeHUe
B3aumojecTBusl okcuaa meau (II) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT ¢ METaJNIaMH, PEaKIui
HEUTpaJI3aluu, [I0JTYyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO METajlla IPYTUM U3
pacTBOpa COJIM, PpEIICHHE OHKCIEPUMEHTAJIbHBIX 3a7ad 1o Teme «BaxHelue Kiaccel
HEOPraHUYECKUX COCIMHEHUID.

Hepuonnyeckunii 3akon u Ilepuoamueckasi cucrema xumu4yeckux 3jemeHtos JI. W.
MenpeneeBa. CTpoeHue aToMoB. XMMHYeCKasi CBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu



[lepBble MONBITKH KJIAaCCH(PHUKAIUN XUMHUYECKUX 371eMEeHTOB. [loHsATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (ILIE€JI0OYHBIC U IIETOYHO3EMENbHBIC METAJUIbI, TaJOTeHbl, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIEC OKCHJIBI U THIPOKCHIBI.

Ilepnonnueckuit  3akoH. Ilepmommueckas cucremMa Xxumudeckux odnementos JI. N
MenneneeBa. KopoTkonepuognas u mHHomnepuonHas ¢opmbl Ilepuoanueckoil cucteMbl
xumuueckux anemeHtoB [J[. M. MenneneeBa. llepuoast u rpynmbl. PU3HYECKUN CMBICHT
MOPSAAKOBOrO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI JIEMEHTA.

Crpoenue atomoB. CoctaB atroMHbIX siiep. M3otomnbl. DnexkTponbl. CTpoeHUE AIEKTPOHHBIX
obosouek aromoB TiepBbIX 20 XuUMHUYecKHX dJeMeHTOB llepmommyeckoit cucremsr J[. U.
MenaeneeBa. XapakTepUCTHKAa XUMHUYECKOTO 3JIEMEHTA IO €ro mnojioxkeHuto B Ilepmonnueckoit
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH WM3MEHEHUS pajuyca aTOMOB XHMHUYECKHUX DSJIEMEHTOB, METALNTMYCCKUX W
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOJIAM.

3nauenue [leproauyeckoro 3akoHa u [lepuonnueckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB JIJIs
pa3BuTHs Hayku U npaktuku. 1. 1. MenaeneeB — y4€HbIN U TpaKIaHMH.

Xumudeckas CBSI3b. KoBanentnas (monsipHas u HETOJISIPHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 3JI€EMEHTOB. lloHHAs CBs3b.

Crenenb okucneHus. OKUCIUTENbHO-BOCCTAHOBUTEbHBIE peakuuu. [Ipouecchl okucneHus u
BOcCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBIE THAPOKCUIA [IUHKA
C pacTBOpaMH KHCIOT M IIEJIOYEeH, IPOBEICHUE ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIHMM (TOpeHUE, PEaKIIUU Pa3JIOKEHUs, COSTUHEHNUS).

Mestcnpedmemnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€M NPU M3YYEHUHM XHMHHM B 8 Kiacce OCYIECTBISAETCA
Yyepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W MOHITHMA, SBISIOIIUXCS
CHUCTEMHBIMU JJIS1 OTACJIBHBIX IPEIMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecCTBEHHO - Hay4yHble MOHATHS: Hay4YHbId (akKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJIU3, CUHTE3, KJacCHU(pUKalus, NepPUOAUYHOCTh, HAOIIOEHUE, SKCIIEPUMEHT, MOJAEIUPOBaHUE,
U3MEPEHNE, MOJIENIb, SIBIICHUE.

®du3ukKa: wmarepus, aroM, OJJIEKTPOH, TMPOTOH, HEWUTPOH, HOH, HYKIUJ, HW30TOIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, OJJICKTPUUECKHH 3apsj, BEIIECTBO, TeJIO, OO0BEM, arperaTHoe
COCTOSHME BEUIeCTBa, ras, (PU3WYECKHE BEIMYMHBI, €IUHUIBI M3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, CoHIIE.

BuoJiorusi: porocunres, qpixanue, ouocdepa.



I'eorpadusi:atmocdepa, ruapocdepa, MUHEpaNbI, TOPHbIE MOPObI, OJIE3HbIE UCKOMAEMBIE,

TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA IIPOI'PAMMBLI 11O XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHSI IPOrpaMMbl OCHOBHOTO 00IIero 0oOpa3oBaHUA
JIOCTUTAIOTCS B XOJA€ OOydYeHHUS] XUMUU B €IMHCTBE Y4eOHOI M BOCIUTATENHHOU ACSITEIHLHOCTU B
COOTBETCTBUU C TPATUIIMOHHBIMH POCCUMCKUMHU COLMOKYJIBTYPHBIMU U JIyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIaMHW M HOPMaMHU TIOBEJICHUS M CIOCOOCTBYIOT
IpoleccaM CaMOIMO3HAHMSI, CAaMOPA3BUTHSI M COIMANIU3aLUN 00yYatOIIuXCsl.

JIMYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCA
CHUCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OPHUEHTALIMM W PACUIMPEHHE OIbITAa JAEITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoTH4YeCcKOro BOCIUTAHUA:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJbTYPHOMY, HUCTOPHUUECKOMY M HAyYHOMY
HACJICUIO, TOHUMAHUS 3HAYCHUS XHMHYECKOW HayKd B JKU3HM COBPEMEHHOTO OOIIEeCTBa,
CITOCOOHOCTH BJIAJIETh JOCTOBEPHOW HWH(MOpMaIMeld O TEPeNoOBBIX JOCTIKEHUSX U OTKPBITHIX
MHUPOBOI M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MHpa
1 00IIIECTBA;

2) rpa:kIaHCKOr0 BOCIIMTAHUS:

MPEJACTABJIICHUS] O COLMAIBHBIX HOPMAax H TMpaBUJaX MEXIMYHOCTHBIX OTHOIICHUW B
KOJUJIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 00IIECTBEHHO TOJIE3HOM,
y4eOHOUCCIEIOBATENIbCKOW, TBOPYECKOW U APYTHX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOPa3HON COBMECTHOW JESTEIBHOCTH IMPU BBIMOJHEHHH yYeOHBIX, MO3HABATEIbHBIX 3ajad,
BBITIOJIHCHUH XWMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUI0O W B3aMMOIOMOINM B Ipoliecce 3TOH y4eOHOU AesiTeNnbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEJECHUE U MOCTYIIKH CBOMX TOBAPHIEH C MO3UIIMM HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHUS MOCJIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHUPOBO33pEHUYECKUE  MpPEJICTaBICHHs O  BEIIeCTBE M XUMHUYECKOM  peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAyKHM M COCTaBIISIIOIIME OCHOBY st
MOHUMAHUS CYIIHOCTH HAy4YHOW KapTHHBI MHUPA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTAX
Pa3BUTHS TPHUPOBI, B3AaUMOCBA3SX YEJIOBEKA C MPUPOJHOM CPEelod, O POIM XUMHH B TIO3HAHUU
3THX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBICE MOTHBBI, HAIpPaBJICHHbIE Ha IOJIyYCHHME HOBBIX 3HAHUU MO XUMUH,
HEOOXOUMBIC JUIsl OOBSICHCHHS HAOIIOJAeMBIX TIPOIIECCOB M SIBJICHUH, MO3HABATEILHOM,

MH(GOPMALIMOHHON M YUTATEIbCKOM KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITEILHONW paboThI C



y4eOHBIMU TEKCTaMHM, CIIPAaBOYHOM JIUTEPATypoOH, JOCTYNHBIMH TEXHUYECKUMHU CpEICTBaMU
MH(GOPMAIMOHHBIX TEXHOJIOTHIH;

WHTEpeC K OOyYEHHI0 W TIO3HAHWIO, JTHOO0O03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHOW M HCCIEI0BATENIbCKON JEATENbHOCTH, K OCO3HaHHOMY BBIOOpY
HAIPaBJIEHHOCTU U YPOBHsI 00YUYEeHHUsI B lajbHEeHIIEM;

4) popmMupoBaHHs KyJIbTYPbI 310POBbSI:

OCO3HAHME LIEHHOCTH JKMU3HHU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3J0POBBIO, YCTAHOBKU
Ha 3J0pOBBIA 00pa3 J>KWU3HU, OCO3HAHUE TIIOCIEACTBUH M HENPHUATHE BPEIHBIX MPHUBBIUEK
(ymoTpeOaeHuss ajJKoroJis, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTH COOJIOACHHUS IIpaBUII
0e30macHOCTH IpU OOPAIEHUU C XMMUYECKMMH BEIIECTBAMH B OBITY U pealibHOW KHU3HU;

5) TpynoBOro BocnuTaHusi:

MHTEpEC K MPAKTHUYECKOMY M3YYEHHUIO NMpodeccHii U TpyAa paziIMdHOrO poJia, YBaKEHHE K
TPYIy M pe3yJbTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCIIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 10 XUMHH, OCO3HAHHBIN BHIOOP MHIMBHUIYAJIbHON TPAEKTOPUH MPOAOIIKEHHUS 00pa3oBaHUs
C y4€TOM JHMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX HHTEPECOB H
MOTpeOHOCTEH, yCcrenHoi mpoecCHOHANBEHON NeATEIPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a/IalITUPOBATHCA B MPO(ecCHoHaNbHOM cpejie;

6) 3K010rHYeCKOro BOCIMTAHMS

HKOJIOTHUECKHU I1eNIeco00pa3HOe OTHOLICHHWE K MPHPOJIe KAaK MCTOYHUKY KM3HHM Ha 3emile,
OCHOBE €€ CYIIECTBOBAHMsS, NOHHMMAaHUE LIEHHOCTH 3J0pOBOro U 0e30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LEHHOCTU COOJIIOJICHUs MpaBUil 0€30MacHOr0 MOBEACHMS MpU paboTe C BELIECTBAMH, a TAKKe B
CUTYAIHUAX, YTPOXKAIOIIUX 3JOPOBBIO U )KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTH 3HAHHSA, TIOJTy9YaeMble MPH U3yUYECHUH XUMHH, JJISl PEIICHUs 3a/1ad,
CBA3AHHBIX C OKpY’)Kalolleld NPUPOIHONW Cpeqoid, MAJsi TOBBIINIEHUS YPOBHS SKOJIOTHUECKON
KYJITYpBl, OCO3HaHHs TJIO0AJIBHOTO XapakTepa HKOJOTMUYECKUX MpoOiIeM M MyTed HX peleHHs
MOCPECTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIUICHHUS, YMEHUS PYKOBOJCTBOBATHCS UM B
IT0O3HABATEJIbHOM, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEIJMETHBIE PE3YJIbTATHI

B cocrtaBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HauYuMble I (HOPMHUPOBAHUS
MHUPOBO33pEHUs] OOIIeHAYYHbIE TMOHATHS (3aKOH, TEOpHs, NMPHHLMWI, TUIoTe3a, (akT, cucrema,
IpOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHMM M3 ATHX MpeIMeTOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HayyHOW KapTHHE MHpa, M YHUBEpCaIbHbIE yueOHbIC ICWCTBUS (IO3HABaTeNbHbBIE,
KOMMYHHUKATHBHbIE, PETYJSATHUBHBIE), KOTOpBIE oOOecneyuBaroT (OPMHPOBAHWE TOTOBHOCTU K

CaMOCTOATCIIbHOMY IINIAHUPOBAHHUIO U OCYIIECCTBJICHUTIO y‘I€6HOI\/’I JACATCIIBHOCTH.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eiicTBUS

ba3oBble JJorn4eckne AeliCTBUSA:

YMGHI/ISI HCIIOJIB30BAThH HpI/IéMbI JIOTHYCCKOI'O MBIIIJICHUA HpI/I OCBOCHHNU 3H8.HI/II>12 paCKpBIBaTL
CMBICJI XUMHWUYCCKHNX HOHS[TI/II\/'I (BBI}IGJ'ISITI) nux xapaKTepHme HpI/ISHaKI/I, yCTaHaBJ'II/IBaTB B3aMOCBS3b
C IPYTUMU TOHATHSMU), UCIIOJIB30BATh MOHATHUS JUIsl OOBSICHEHUS OTIACIBHBIX (DAKTOB M SBJICHUH,
BBIOMpATh OCHOBAaHUS U KPUTEPUU Ui KIACCU(UKAIMUA XUMHUYECKHX BEIIECTB U XHUMHUYECKUX
peaKHHﬁ, yCTaHaBJII/IBaTB HpPI‘IPIHHO-CJI@I[CTBGHHBIG CBs3HU MG)K,[[y O6’beKTaMI/I I/IBy‘-IeHI/ISI, CTpOI/ITb
JIOTHYCCKHUC paCCY)KJIGHI/ISI (I/IHI[YKTI/IBHI)IG, }ICI[}IKTI/IBHI)IC, 110 aHaJIOFI/II/I), eJiaTb BBIBOIbI H
3aKII0YCHHS;

yMEHHE TPHUMEHATh B MPOLIECCE TMO3HAHUS MOHATHS (NMPEIMETHBbIE M METAampeAMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3YEMblE B XUMHH, HPe0oOpa3oBBIBATH IIHPOKO
HpI/IMeHﬂeMHe B XUMHUU MOJICJIBHBIC HpeI[CTaBJ'IeHI/ISI — XI/IMI/ILIGCKI/Iﬁ 3HaK (CI/IMBOJ'I BHCMGHTa),
XuMu4eckas ¢opMmyia W ypaBHCHHE XHMHYECKOW pEakIUuu — TMpU PEHICHHUH ydeOHO-
MO3HABATEJIbHBIX 33/1a4, C YYETOM 3THUX MOJEINbHBIX MPEACTABICHUI BBIABISATh U XapaKTEPU30BaTh
CyIJ_IeCTBeHHBIe HpI/I3HaKI/I I/I3y‘-IaeMBIX OGLGKTOB — XUMHUYCCKUX BCIICCTB U XUMHUUYCCKHUX peaKHHﬁ,
BBIABJIATH O6HII/IG BaKOHOMepHOCTI/I, HpI/I‘II/IHHO-CJ'IeJICTBeHHBIC CBs3HU U HpOTHBOp@‘II/ISI B Hsyl{aeme
MPOIECCax U SABJICHUSX.

ba3oBble uccienoBaTeabCKUe JeiiCTBHS:

YMGHI/IG HUCIIOJIB30BATh ITOCTABJICHHBIC BOHpOCH B KAQUE€CTBEC I/IHCprMeHTa IIO3HaHUs, a TaAKXKE
B KA4CCTBC OCHOBHBI IS q)OpMI/IpOBaHI/ISI THUITIOTE3bI 110 HpOBCpKe HpaBI/IJ'IBHOCTI/I BBICKA3bIBACMBIX
CYXICHUN;

NpUOOpETEeHNE OMNbITa MO0 IUIAHUPOBAHUIO, OpPraHU3alMUd U TPOBEACHHUIO YUYCHHUECKHX
OKCIIEPUMEHTOB, YMEHHUE HAOIIOJaTh 32 XOJIOM IPOIECCa, CAMOCTOSTEIBHO MPOTHO3HPOBATH €T0
pe3ynbTaT, (GOopMyIHUpOBaTh O0OOIIEHHWS W BBIBOJBI TIO pe3yjbTaTaM IPOBEAEHHOTO OIIbITA,
WCCJICI0BAHMS, COCTABIIATh OTYET O MPOJICTaHHOW paboTe.

Padora ¢ unopmanmeii:

YMEHHUE BBIOMPATh, AHATM3UPOBATH U UHTEPIPETUPOBATH HH()OPMAIHIO PA3IMYHBIX BUIOB U
dbopM mpencTaBiICHUS, MOJIYYa€MYyI0 W3 Pa3HbIX HMCTOYHUKOB (HAy4YHO-IOIYJISIpHAsi JHUTEpaTypa
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl MHTepHeTa), KPUTHUYECKH OIEHUBATH
MPOTUBOPEUHBYIO M HEJOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE MPHUMEHSATh PA3IUYHBIE METOJbI U 3allpOChl NMPH MOUCKE U 0TOOpe MH(pOpMAIMH U
COOTBCTCTBYIOHII/IX JaHHBbIX, HGO6XOI[I/IMI)IX JJIs1 BBITIOJIHCHUST y‘-I€6HI)IX 1 IIO3HABATCJIbHBIX 3aJa4
ONpEeNeEHHOTO THUIA, NPUOOpPETEHHWE ONbITa B 00JIACTH HCIOJIB30BaHMUS HWHGOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJAJE€HUE KYyJIbTYpPOHl AKTUBHOI'O HCIIOIb30BAHUS PA3IMYHBIX

MIOUCKOBBIX ~ CHCTEM, CaMOCTOSITEJIbHO BBIOMPAaTh ONTUMAIBHYIO (OpPMY  IPEICTaBICHHS



UHPOPMALIMM W WUTIOCTPUPOBATh pEIIacMbIe 3aJa4dl HECIOKHBIMH CXEMaMH, JharpaMMaMH,
apyrumu GpopmamMu rpauku U UX KOMOMHALUSAMUY;

YMEHHE HCIIONB30BaTh W AaHAJIM3HPOBATh B Tpolecce Y4eOHOH M HCCIIeAOBATEIBCKON
JeSITeIbHOCTH UH(OPMAIINIO O BIHUSHUU MPOMBIIUICHHOCTH, CEILCKOTO XO3SIMCTBA U TPAHCIIOPTa Ha
COCTOSIHUE OKPYIKAFOIIIEH MPUPOITHON CPEIbl.

KoMMyHHUKATHBHBbIE yHHBePCAJIbHbIE Y4eOHbI€ el CTBHA:

YMEHHUsI 3371aBaTh BOMPOCHI (B XO/€ TUaiora u (Win) JUCKYCCHUU) TIO CYIIECTBY 00CYKIaeMon
TeMbI, (POPMYJIUPOBATH CBOM MPEIOKECHUSI OTHOCUTEIIBHO BBITIOJIHCHUS TPEUIOKEHHON 3a1a4H;

YMEHUS MPEJICTABIISATH MOJYYSHHBIC Pe3yJIbTaThl MO3HABATEIBHOMN JCATEIBHOCTA B YCTHBIX U
NUCBMEHHBIX ~ TEKCTax; JejaTh IPE3CHTALUI0  PEe3yJbTaTOB  BBIMOJHEHUS  XUMHUYECKOTO
IKCIIEPUMEHTa (J1TAOOPATOPHOTO OIMBITa, J1a0OpaTOPHOM pPabOTBl TO WCCIEAOBAHHUIO CBOWCTB
BEIIIECTB, YY€OHOTO MTPOCKTA);

YMEHHUSI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIbHOH U
UCCIIEIOBATEIbCKO JISTENBHOCTH P PEUICHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE Y4éTa O0LIMX
WHTEPECOB U COIIACOBaHMS MO3MLUI (0O0CYXICHUS, OOMEH MHEHHUSMH, «MO3TOBBIC HITYpPMBI,
KOOp/IMHAIMS COBMECTHBIX JICHCTBUIA, ONpe/Ie/ICHUE KPUTEPHEB O OIICHKE KA4eCTBa BHIMOJTHEHHON
paboTHI U IpyTHE).

PeryasiTuBHBIe yHHBepCaJbHbIe YUeOHbIE el CTBHS:

YMEHHE CaMOCTOSITENIbHO ONpEACNATh IEeTH JAEATEIbHOCTH, IUIAHHPOBATh, OCYILECTBIIATH,
KOHTPOJHMPOBATH U MPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JICATEIEHOCTD, BHIOMpATh Hauboee
3 PEKTHBHBIC CIIOCOOBI PEIICHUS YUECOHBIX U TIO3HABATEIBHBIX 3a/1a4, CAMOCTOSTEIIEHO COCTABIISTh
WIA KOPPEKTUPOBATh MPEAJIONKCHHBIM AJITOPUTM JCUCTBUM MPH BBITIOJIHEHUH 3aJlaHUi C Y4ETOM
NOJy4eHHsT HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMAX, OIICHUBATH
COOTBETCTBHE IIOJIyY€HHOTO pe3yJbTaTa 3asBICHHON 1€, YMEHHE HCIOIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTHI, ITPeIaraéMbie B YCJIOBUU 3a/IaHUIA.

NPEJAMETHBIE PE3YJIbTATBI

B cocraBe mpenMETHBIX pPE3yJNbTATOB IO OCBOCHHIO O0S3aTENBHOTO  COJACPIKaHUS,
YCTaHOBJICHHOTO JaHHOH  (enepanbHOi  pabodeld MpOrpaMMoOid, BBIACISIOT: OCBOCHHBIE
00yJaromUMHUCs Hay4HbIC 3HAHHSI, yMEHUS M CIIOCOOBI IEHCTBUH, CICU(PUUSCKUE TSI TPEIMETHOM
obmactu «XuMHUsI», BHIBI JICITCIBHOCTH IO IOJIyYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIINH,

Hpeo6pa30BaHmo 1 MPUMCHCHUIO B PA3JIMYHBIX y‘-I€6HbIX 1 HOBBIX CUTyallUIgX.

K koHiy oOyuenuss B 8 kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD y OOYHYAIOIIUXCSI YMEHUMA:
® packpblBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHSATHM: aToM, MOJEKYJa, XUMHUYECKHUM

9JICMCHT, HIPOCTOC BCHICCTBO, CJIOXHOC BCHICCTBO, CMCECH (OI[HOI)OI[Ha?I u H€O}1HOpOJIHa$I),



BAJICHTHOCTb, OTHOCHUTEJIbHAs aTOMHAasi M MOJIEKYJISIpHAs Macca, KOJUYECTBO BEILECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBast OISl XUMHUECKOTO JIEMEHTA B COCTUHEHUH, MOJIAPHBIN 00bEM, OKCUJ,
KHCJIOTA, OCHOBAHUE, COJIb, AJIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl PEaKIys,
KJIacCU(UKaLUsl peaKklUUid: peaklUH COEIWHEHUS, PEaKUUU pasjoKEHUs, peakluu 3aMeIleHus,
peakuu oOMeHa, IK30- U SHJIOTEPMHUYECKHE PEeakluu, TeIuoBoil 3ddexT peakiuu, aapo aroma,
AIIEKTPOHHBIN CJIOW aroma, aToMHasi OpOuTallb, paAMyC aTOMa, XUMHUYECKas CBS3b, MOJSPHAS U
HENOJsIpHAs KOBAJEHTHAsl CBS3b, MOHHAs CBsI3b, MOH, KaTUOH, aHMOH, PAcTBOp, MaccoBas A0S
BelecTBa (ITPOIICHTHASI KOHIIEHTPAIIHS) B paCTBOPE;

®  JJUIIOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U IPUMEHATH 3TU MOHATHUS
IIPU OMKMCAHUU BEIIECTB U UX MPEBPAIICHHUIA;

®  WCHOJB30BATh XUMHUYECKYIO CUMBOJIUKY JUIS COCTaBJICHHUS (POPMYJ BELIECTB M YpaBHEHUH
XMMHYECKUX PEAKIIU;

® OmpeneisTh BAJIEHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEHCHb
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSAX, MPUHAIJIECKHOCTh BELIECTB K OINpPEAeIEHHOMY
KIIACCy COCIWHEHWH 1o QopMmysiaM, BHJ XUMHYECKOW CBs3M (KOBaJCHTHAss W WOHHAs) B
HEOPraHUYECKUX COEAMHEHUSX;

® packpsiBaTh cMbica Ilepumonnueckoro 3akona JI. M. MeHnaeneeBa: J1€MOHCTPUPOBATH
IIOHMMAaHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUUYECKHMX 3JIEMEHTOB OT MX IIOJIOKEHUS B
[Tepuoanueckoi cucreMe, 3aKOHOB COXPAaHEHUS MacChl BEILECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHa ABOIaJipo;

® OIUCHIBATh U XapaKTepu3oBaTh TadbmuuHyto (hopmy llepronnyeckoil cucTeMbl XUMHUECKUX
AIIEMEHTOB: pa3iNyaTh MOHATHUS «TJIaBHas moiarpynmna (A-rpymma)» u «nobounas moarpymmna (b-
rpymmna)», Majible U OOJbIINE NEPUO/bI, COOTHOCHTH 0003HAUEHUs, KOTOPhIE UMEIOTCS B TaOJIHIe
«llepuonnueckass cucreMa xumudeckux odnemMeHtoB J[. M. MeHngeneeBay €  4YHUCIOBBIMHU
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB U 3apsij siapa, o0lIee YUcio
AJIEKTPOHOB U PACIPENEICHUE UX 110 MIEKTPOHHBIM CIIOSIM);

* imaccuUUIUpOBaTh XMMHUYECKHE DJIEMEHTBHI, HEOPraHWYECKHE BEIECTBA, XUMHUYECKUE
peaxiuu (10 YUCITY U COCTaBYy YYacTBYIOLIUX B pEaKMU BEIIECTB, 10 TEIIOBOMY 3((deKTy);

®  XapakTepu30OBaTh (OMUCHIBAThH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
MOATBEPKJasi OMHCAHUE MPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOLIUX XUMHUYECKHUX
peakuuii;

® [IPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBHCHUMOCTHM OT WX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3JIMYHBIX YCIOBUSAX;

®  BBIYUCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB, MACCOBYIO JIOJIIO
XMMUYECKOTO 3JIeMeHTa 1o (opMyJie COSAMHEHHs, MacCOBYIO JIOJIIO BEIIECTBA B PAacTBOpE,

IIPOBOJIUTH PACUETHI IT0 YPABHEHHUIO XUMHYECKOU PEaKIIVH;



® [IPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEILHON JCATSIIFHOCTH — aHali3 M CHHTE3,
cpaBHEeHHE, 00001IeHIe, CUCTEMATH3AINIO, KIacCU(DUKAIINIO, BBISBICHUE TPUIHNHHO-CIICICTBEHHBIX
CBSI3eH — AJId U3yYCHHUA CBOMCTB BCIICCTB U XUMHUUYCCKUX peaKHHﬁ, CCTCCTBCHHO-HAYYHBIC MCTO/IbI
MO3HAHMS — HAOJI0ICHIE, N3MEPEHUE, MOICITUPOBAHUE, SKCTICPUMEHT (PEATbHBIN U MBICIICHHBIN );

e cleloBaTh  TMpaBWIaM  TIOJB30BAHUS ~ XMMHUYECKOH TOCYIOoW W J1abopaToOpHBIM
000pyZOBaHKEM, a TAaKXKe MpaBUJIaM OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSIMU
II0 BBIITOJHCHHUIO J1a60paT0prlx XUMHUYCCKHUX OIIBITOB II0 IOJYYCHUIO H CO6I/IpaHI/IIO
ra3000pa3HbIX BEHIECTB (BOAOPOAA U KUCIOPOAA), TPUTOTOBJICHUIO PACTBOPOB C OMPEIEIEHHOM
MacCcoOBOW JIOJIed pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh MW IMPOBOJUTh XUMHUYECKHE
HKCIIEPUMEHTHI 0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB

(maxkmyc, GpeHondTanenH, METUIOPAHXK U APYTHE).

TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne | HaumeHoBaHue KosmnuecTBo yacos DJIeKTPOHHbIE




(uu¢posBbie)

n/ pasaesioB U TeM Bcer | Kontpoabn IIpakTHyeck
o0pa3oBaTejibHbIE
n NMpOrpamMmblI 0 ble padoThbI ue padoTbl
pecypchl
Pasznea 1. IlepBoHayaibHbIe XUMHUYECKHE TOHATHS
XuUMHUSI — BaXKHas
00J1acTh
bu6mmoreka [JOK
€CTeCTBO3HAHMS U
1.1 N 5 2 https://m.edsoo.ru/7f4183
MPaKTUYECKON e
JEATEIBbHOCTH T
YeJI0BeKa
1.2 BemectBa n 13 bubmuoreka [JOK
XUMUYECKHE 1 https://m.edsoo.ru/7f4183
peakiuu Ic
Hroro no pasneny 18

Pa3nes 2. Bakneiimne npeacTaBuTe Il HEOPraHUYeCKUX BelleCTB

Bo3nyx. bubmuorexa [JOK
2.1 Kucnopogn. 7 1 1 https://m.edsoo.ru/7f4183
I'openue Ic
bu6mmoreka [JOK
2.2 Bonopon. 3 1 https://m.edsoo.ru/7f4183
Ic
Bbu6nuoreka [JOK
2.3 Bopna. PacTBopsl. 6 1 1 https://m.edsoo.ru/7f4183
Ic
KonnuectBennbie bu6mmoreka [JOK
2.4 OTHOUIEHUS 4 https://m.edsoo.ru/7f4183
XUMUHU Ic
OcHOBHBIE KJIACCHI bubnnoreka I[HOK
2.4 HEOPraHUYECKUuX 12 1 1 https://m.edsoo.ru/7f4183
COETMHEHUI Ic
Hroro no pasneny 32

Pasznen 3. Ilepuoaguueckuii 3axoH u [lepuoguveckas cucrema xummuyeckux 3jaemenTon /1. U.
MenneseeBa. CTpoeHHe aTOMOB. XMMHYecKas CBA3b. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE

peakiuu

3.1

[Tepuoanueckuit
3aKOH U
Ilepnonnueckas
cucrema
XUMHUYECKHUX
anemenTtoB Jl. U.
Menneneena.
Crpoenue atroma

bu6mmoreka [JOK
https://m.edsoo.ru/7f4183
Tc




XuMHU4ecKas
CBSI3b. bu6mmoreka [JOK
3.2 OKucIuTEIHHO- 5 1 https://m.edsoo.ru/7f4183
BOCCTaHOBUTEIbH Ic
bIC PEAKIIUU
bu6nuoreka [JOK
33 [TpakTukym 5 1 https://m.edsoo.ru/7f4183
Ic
Hroro no pasneny 18
OBIIEE
KOJIMYECTBO 68 -
YACOBIIO
MNPOI'PAMME

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC

Ne | Tema ypoka

KoaudecTBO 9acoB

Jlara

DJIEeKTPOHHbBIE




Bee Kontpoas | IlpakTtnue — nupposbie
n/ HbIe CKHue o0pa3oBaTejIbHbIE
ro HUsI
n padoThI padoThI pecypcsl

[IpaBuna Tb npu
pabore B
XAMUYECKOM butmmoreka [{OK

I | xaGunere. Ipeamer 1 https://m.edsoo.ru/ff
xuMHH. BemectBa 0d210c¢
U UX CBOWCTBA
MeTo bl TIO3HaAHMS Bu6morexa [HOK

2 1 https://m.edsoo.ru/ff
B XUMUH

0d227e

[IpaxTrueckas
paborta Nel
[Ipuemst bubnnorexa [JOK

3 oOparmeHus ¢ 1 1 https://m.edsoo.ru/ff
1a00paTOPHBIM 0d23dc
o0opy1oBaHEM
YucThie BENIECTBA bubmuoreka TIOK

4 1 https://m.edsoo.ru/ff
U CMecH

0d26ca

[IpakTnueckas
pabota No2 bubmmoteka [{OK

5 Ouncrka 1 1 https://m.edsoo.ru/ff
HOBEPEHHO COJH. 0d28¢8
Du3NYECKUE U
XUMHYECKUE bubmuoreka [JOK

6 | spnenus. Xumu- 1 https://m.edsoo.ru/ff
YEeCKUE PEaAKIIUH 0d2a6¢
ATOMBI, MOJICKYJIBI
1 oHBI. BemmecTa
MOJIEKYJISIPHOTO |
HEMOJIEKYJISIPHOTO bubmorexa LIOK

7 CTPOCHHUSI. 1 https://m.edsoo.ru/ff
[Ipocteie u 0d2be8
CJIO’KHBIC
BEIIECTBA.

8 XUMUYECKUE 1 bubnuorexa [JOK

yneMeHTEL. OT-
HOCUTEIIbHAA

https://m.edsoo.ru/ff
0d2a6¢




aToMHAas Macca.
3aK0OH MOCTOSHCTBA
cocCTaBa.

XuMuyeckre
hopmyIsI,
OTHOCHUTEIbHAs
MOJIEKYJISIpHAS
Macca.
Brraucnenue 1o

butmmoreka [{OK

9 https://m.edsoo.ru/ff
XUMHNYCCKUM 0d2d5 0
bopmynam.
MaccoBas nonsa
DJIEMEHTOB B
COEIUHEHNE
BanenTHOCTE.
OrnpeeneHe bubmmoreka LIOK
10 | gasenTHOCTH https://m.edsoo.ru/ff
3IIEMEHTOB Od2eae
CocraBiienne
XEMHYECKHIX bubmmorexa LIOK
1T | popmyn no Ba- https://m.edsoo.ru/ff
JIECHTHOCTH. 0d323¢
ATOMHO - Bu6mmoreka [IOK
12 | MOJICKYJSIPHOC https://m.edsoo.ru/ff
yquI/Ie. 0d3 SOC
3aKOH COXpaHEHUs Bubmorexa IIOK
13 MAcChI BELICCTE. https://m.edsoo.ru/ff
0d5230
T —. bu6nmoreka [JOK
14 yPABHEHHA . https://m.edsoo.ru/ff
0d37fa
T but6mmoreka [{JOK
Wbl XUMAYECKUX
15 N https://m.edsoo.ru/ff
peakuui
0d3al6
Pemenue 3agag na
onpez[eanHe bubauoreka [JOK
16 | Maccosou onn https://m.edsoo.ru/ff
JJICMCHTA B 0d3b88
COEIMHEHNE
17 | O606meHNE 1 bubmuoreka [JOK

CHUCTCEMATH3allHA

https://m.edsoo.ru/ff




3HAHUU 110 TEME

«IIepBoHayanbHbIE
XUMHUYECKHE TTOHS- 045708
THSI»
KonTponbhas
o
padora Ne 1 1o Bu6nunoreka [IOK

teme «IlepBona-

18 https://m.edsoo.ru/ff

YaJbHBIC XUMH- 0d3f34

YEeCKHUE OHATHSDY

Kucnopon, ero

o0rmas

XapaKTEPUCTHKA, bubmuoreka [JOK
19 | maxoxnenue B https://m.edsoo.ru/ff

IpUpoJIE U 0d40c4

MOJTyYeHHE.

CaoiicTBa

KHCIIOpO/a.

IIpumeHeHue bubnnorexa [JOK
20 | kucnopoga. Kpyro- https://m.edsoo.ru/ff

BOPOT KHUCJIOPOJa B 0d4290

pUpoJe.

Oxcubl. OKHcC- bubmmotreka IIOK
22 N — https://m.edsoo.rw/ff

0d448e

[IpaxTrueckas

pabota Ne3

«[lomyuenne bu6mmoreka [IOK
22 | xucnopoma u https://m.edsoo.ru/ff

U3y4YEHHE €ro 0d4614

CBOMCTBY.

TennoBoii a3 ekt

XHMHHCCKOH bubnmnorexa [JOK
23 | peakui. Tormmso https://m.edsoo.ru/ff

U CIIOCOOBI €T0 0d497a

COKUTaHHS.

O30H. AntoTponust Bubmiorexa [IOK
24 | Kueropoza. Bosayx https://m.edsoo.ru/ff

U €T0 COCTaB. 0d4790
25 | IlpoBepounas bubmuoreka [JOK

pabota Nel

https://m.edsoo.ru/ff




«Kucnopon.

I'openune» 0d4cda

Bonopoa. Ero

oOmas

XapaKTEPUCTHKA, bubmmorexa [IOK

26 | paxosxknenue B https://m.edsoo.ru/ff
IpUpOJe U 0d4ae2
MOJTy4eHHE.

CaoiicTBa 1

IpUMEHEeHNE

BOJOpOJA.

llpaxTrecKas bubnnorexa [JOK

27 | Ppabora Ned https://m.edsoo.ru/ff
«ITonmyuenue 0d4ddo
BOJIOpOJa U
HCCIIeIOBaHHUE €ro
CBOMCTB»

O06006111eHIE U
TOBTOpEHHUE 1O bub6nmoreka [IOK

28 | TeMam «Kucnopox. https://m.edsoo.ru/ff
I'openuey, « 0d4ddo
Bonopon»

Bopa. Xumnueckue
CBOMCTBA U
TIPUMEHEHUE BOBI. bubauorexa [IOK

29 | Bopma— https://m.edsoo.ru/ff
PacTBOPUTEITb. 0d50d2
PacTtBopBI.

Maccosas o
PaCTBOPEHHOTO bu6nmoreka [IOK

30 | BemecTsa. https://m.edsoo.ru/ff
Konuenrtpauus 0d4ddo
pacTBOpPOB.

31 | IlpakTuueckas bu6nuoreka [IOK
pabota No5 https://m.edsoo.ru/ff
«IIpuroroienue 0d4f42
pacTBOPOB coJiel ¢
ONpeACIEHHON

MacCOBOH JI0JIEN
PacTBOPEHHOTO




BCIICCTBa»

Bojga — camas

bu6mmoreka [IOK

32 | YAMBHTCIbHAA https://m.edsoo.ru/ff

JKHUJIKOCTh Ha CBETE 0d542¢

O60061eHue u

MTOBTOPEHHE T10

teMam «Kucnopos. BuGnnorexa LIOK
33 | Oxeuml https://m.edsoo.ru/ff

I'openue». 0d552a0

«Bomopoay.

«Bopa. PactBopbD».

KonTponbsHas

pabota Ne2 o

TeMaMm

"Kucomnopoy. bubnuorexa [JOK
34 | OxcupL. https://m.edsoo.ru/ff

I'openue", 0d5708

"Bonopona", "Bona.

PactBops!"

KommuecTBo

BemecTBa. Modb.

Momnsipnas macca.

Beriucrerne o bubnuorexa [JOK
35 HCHOHBS;OBaHHeM https://m.edsoo.ru/ff

TTOHSITHIA 0d587a

«KOITMYECTBO

BEIIECTBA» U

«MOJISIpHAsE Maccay

3akoH ABorajpo.

MossipHbIii 00beM

ra3oB. O6BEMHbIE bubnmnoreka IIOK
36 | ormomnenus razon https://m.edsoo.ru/ff

IIPH XUMUIECKHIX 0d59e2

peaKIusIx
37 bu6mmoreka [IOK
38 | Pemenne sanau https://m.edsoo.ru/ff

0d5b40

39 | Knaccuduxarus bubmuorexa [JOK

HEOPTraHUYECKHUX https://m.edsoo.ru/ff

COEINHEHNIA. 0d5eba

CocraB u CTPOCHUC




OKCHUOB.

Knaccudukanus
OKCHJIOB
UM eCKIe butmmoreka [{OK
40 CBOHCTEA OKCHIOB. https://m.edsoo.ru/ff
046342
bu6mmoreka [IOK
41 OCHOBAMIA https://m.edsoo.ru/ff
0d664e
XuMHu4eckue
CBO¥HCTBA § Bbubnuoreka LIOK
4p | OCHOBaHWH. https://m.edsoo.ru/ff
[Ipumenenue 0d664e
OCHOBaHHit
bu6nmoreka [JOK
43 KUCOTEL https://m.edsoo.ru/ff
0d67ca
N UMIeCKIe but6mmoreka [JOK
44 CBOHCTEA KHCIOT https://m.edsoo.ru/ff
0d67ca
bu6mmoreka [IOK
45 Corm https://m.edsoo.ru/ff
Odfee?
N UMIeCKIe bu6mmoreka [IOK
46 CBOHCTEA KHCIOT https://m.edsoo.ru/ff
Odfee2
I'eneTnueckas
CBA3b MEKIY bubnuorexa [LIOK
47 | ®raccamu https://m.edsoo.ru/0
HEOPTaHHYECKUX 0ad9474
BCIIICCTB
CBoiicTBa KJ1accoB
HEOPTaHUYECKUX
BEIIECTB. THMBI
XHMITHECIIX bubmmoreka LIOK
48 | PeaKiuu. https://m.edsoo.ru/0
I'eneTnueckas 0ad9b7c
CBSI3b KJIACCOB
HEOPTaHHYECKUX
BEILICCTB
49 | IIpakTuyeckas bubnuoreka [JOK

pabota Ne6 Pemre-

https://m.edso00.1ru/0




HHUE DKCIIEpU-
MEHTAIBHEIX 3a7a4
110 TEeMeE:
«Baxxneimme
KJIACChI HEOpra-
HHUYECKHX CO-

€ TUHEHUI

KonTponbhas
pabota Ne 3 o
Teme «Baxueime

bu6mmoreka [JOK

50 | knaccst Heopra- https://m.edsoo.ru/0
HHUYECKHUX CO- 0ad9cb2
e IUHEHUN
Knaccudukanus
51 | spemenTos. https://m.edsoo.ru/0
AmpoTepHOCTD Oad9ela
Iepuonuyeckni bu6mmoreka [JOK
52 | 3aKoH H [CX3 https://m.edsoo.ru/0
J.1. Menneneera 0ad9ffa
bu6mmoreka [IOK
53 C https://m.edsoo.ru/0
TPOCHHE aToMa
Oada52c
Pacnpenenenue
54_ | 2MEKTPOHOB 1O bubnuorexa LIOK
55 | oHepreTiueckum https://m.edsoo.ru/0
YPOBHSIM Oada52c
XapakTepucTuka
XUMHUYECKOTO
SJIeMeHTa I/Ivel“O bu6nuoreka [JOK
56 | COCMMHCHHMH Ha OC- https://m.edsoo.ru/0
HOBAaHUH I10JIO-
0ada342
s)keHud B [ICXD u
CTPOCHHSI aToMa
3HadueHwue ne-
PHOIICCKOTO bubnuorexa [JOK
57 | 3aKoHa. Kusnb u https://m.edsoo.ru/0
nestenbHOCTD [, W 0ada6be
Menneneesa o
58 | IlpoBepounas bu6mmoreka [IOK




pabota Ne2 "I13 u

I[ICXD O.1. https://m.edsoo.ru/0

Menzneneesa" 0Oadag&24

DIIEKTPOOTPHULIATEN

BHOCTH bubnuorexa [JOK
59 | xumuueckux https://m.edsoo.1u/0

JJIEMEHTOB Oada%96e

OCHOBHBIE BUJIbI bubmorexa [IOK
S N https://m.edsoo.ru/0

Oadaab8

CreneHb

OKHCJICHUS bubmuoreka [JOK
61 | xumuueckux https://m.edsoo.ru/0

3JIEMEHTOB Oadac34

CteneHb

OKHCJICHUS bubnuorexa [JOK
62 | XumMudecKHX https://m.edsoo.ru/0

3JIEMEHTOB Oadaab8

KonTponbHas

63

pabota Ne4. [13 u
[ICX3. Ctpoenue
aToma.
Xumuyeckas CBs3b.
Crpoenue
BEIIECTBa

bubnnoreka [IOK
https://m.edso00.ru/0
Oadaab9

64

Pemenne
pacyeTHBIX 3a/1a4

bubmuoreka [JOK
https://m.edso00.1ru/0
Oadae28&

65

Pemenne
pacuyeTHbIX 3a/1a4

bu6mmoreka [JOK
https://m.edsoo.ru/0
0adb076

Hrorosas bubmuoreka [JOK

66 | KOHTPOJIbHAS https://m.edsoo.ru/0
pabota Ne5 0adb076
O06006111EHIE

67

3HAHUU 110 KypCy
XUMUU 8 Kiacca.

bubmuoreka [JOK
https://m.edsoo.ru/0
0adb486

68

Hroroseiit ypox.

butmmoreka [{OK
https://m.edsoo.ru/0
0adb33c




bubnuoreka [JOK
67 1 https://m.edsoo.ru/0
0ad9cb2
bubmuoreka [JOK
68 1 https://m.edsoo.ru/ff
0d61c6
OBIIEE
KOJIMYECTBO
YACOB IIO 68 / 4
I[TPOT'PAMME




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Aknpioneproe o0iiecTBo «M31arenscTBo
«IIpocBemienue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

Xumust: ypoku B 8 kinacce: nocooue ans yuurens /H. H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



