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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMUHM Ha YpPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeIbHOM POrpaMMbl OCHOBHOTO 00IIIETO 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCITUTAHMS U C YUETOM KOHIIEIIUU TIPETNoaBaHus yueOHOTo npeaMeTa « XuMUs»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MOpeJCTaBICHUE O IENsAX, OOIIe cTpareruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOY4YAIONIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s3aTeNbHOE IpeAMETHOE coJiepKaHue,
NpeaycCMaTpUBACT pacOpesieieHHe €ro Mo KiaccaM W CTPYKTYPUPOBAHHE I10
pazienaM M TeMaM MpOrpamMMbl IO XMMHHM, OINPEAENSIET KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKHU COJIEpKaHMUS, PEKOMEHAYEMYIO
[OCJIEIOBATENIBHOCTh ~ M3YYEHUSI XUMHUHM C  YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKM  Y4eOHOro  TIpolecca, BO3PACTHBIX
0cOOEHHOCTEW O00ydYarouIuxcs, ONpenensieT BO3MOXKHOCTH —TpeaMeTra  JUis
peanuzanuu TpeOOBaHMKM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oO0pa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil 3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEILHON NEATEILHOCTH OOYYalomerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUSI.

3HaHWEe XWMHH CIY>KUT OCHOBOH uisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0OydJaromierocsi, €ro MpeACTaBICHU O MaTePUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UTparoT (POpMHUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSAX
SHEPTrU M 00 DBOJIONMHU BEIICCTB B MPHUPOJE, O MYTAX PEHICHHUS TI00aTbHBIX
mpoOJieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUSCTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUIIEBON U SKOJIOTMYECKON O€30MacHOCTH, MPOOIIEM 3IPAaBOOXPAHEHUS.

N3yuyenne xumun:



CrocoOCTBYET  pealu3allid  BO3MOXXHOCTEH I  camMOpa3BUTUS U
dbopMupoBaHus KyJIbTYphl IUYHOCTH, €€ 00111l 1 (YHKIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
o0ydJaromuxcs, HaBBIKOB HMX CaMOCTOSITEILHOM  y4yeOHOW  JIeSITeIbHOCTH,
AKCIEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUM, HEOOXOAUMBIX KaK B
MMOBCEIHEBHOM XKM3HU, TaK U B TPOPECCUOHAILHON JEATEeIbHOCTH;

3HAKOMUT CO CHEeHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJISiAa HA €JMHCTBO MPUPOABI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 yJaromuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHUYECKOE
oOpa3zoBaHue 00YUYaIOIINXCS.

JlaHHbIE HampaBJICHUS B OOYUYCHMH XUMHUHM OOECTICUMBAIOTCS CHEIU(UKON
colepkaHusl ~ yueOHOro  MpeaMeTra, KOTOphIM  SABIAETCS  TEeAaroruyecku
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHH Ha ONPENIEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOIIMMHKCS CHUCTEMbI IMEPBOHAYAIBHBIX TOHSITHI XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUHM U HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX [OHATHIA
OPraHUYECKON XUMHHU.

CtpykTypa coaep:kaHus MpOrpaMMmbl IO XHUMHUH c(HOpMUpOBaHA HAa OCHOBE
CUCTEMHOro moaxoja kK €€ usydenuro. CopepkaHue CKIaAbIBAETCS U3 CHCTEMBI
MOHATUN O XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMHUYECKOU
peakiuu. OO0e 3TH CHCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MNPUHIUILY
MOCJIeI0BATENIbHOTO Pa3BUTHUSl 3HAHUM HAa OCHOBE TEOPETHUUECKUX IMPEICTABICHUI
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— llepuonnyeckoro 3akona JI[. M. MenpgeneeBa kak OCHOBHOI'O 3aKOHa

XUMHUU,



— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— TMpeACTaBICHUM 00 DIEKTPOJUTUYECKON JUCCOIMAlMU BEHIECTB B
pacTBopax.

TeopeTnueckne 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIHMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (p)aKTOB, Pa3BUBAIOTCS MOCJIEAOBATEIBLHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJNHSS (DYHKIIMM OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYyYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHUU  CIOCOOCTBYeT (hOPMHUPOBAHUIO
MPEJCTABICHUS O XUMUUYECKON COCTaBISIONIECH HAYYHOU KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOW MpHUPOABI, IEHHOCTHOTO OTHOILIECHUS K HAyYHOMY 3HAHUIO U
METOJlaM TO3HaHUs B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C NPUBICUYCHUEM
3HAHUW U3 paHee H3YYCHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXalolmui MHUPY,
«buonorus. 5-7 xnaccel» n «Pu3muka. 7 Kiaacey.

[Ipy wu3ydyeHHMH XHWMUU TIPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKOW HAayKH KaK 00JAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPHI.
3amadya yuyeOHOro mpeaMera COCTOUT B (OPMHUPOBAHUU CHUCTEMBI XUMHUUYECKHUX
3HAaHUN — BaXHEHUITHX (PaKTOB, MOHATHUH, 3aKOHOB U TEOPETHYECCKUX IOJIOKEHUH,
JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, s3blKka HayKH, B
NPUOOIICHNH K HAyYHBIM METOJaM TIO3HAHWUS TPH HM3YYCHUU BEIISCTB U
XUMUYECKUX PEAKINH, B (HOPMUPOBAHUM M PA3BUTHH IO3HABATEIBHBIX YMECHUN U
WX TPUMCHEHHH B Y4YeOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIEIOBATCIILCKON
NEATeIbHOCTH, OCBOCHHHW TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAaMHU B
MMOBCEIHEBHOM KM3HU.

[Ipn m3yyeHnn XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE

3HA4YCHUC an/Io6peJm TaKHu€ LCJIN, KaK:



— (opmMupoBaHHEe WHTEIUIEKTYadbHO PAa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HamnpaBJIICHHOCT, OOYYeHHS HA CHUCTEMAaTHYECKOE IPUOOIICHHE
oOydJarommXxcss K CaMOCTOSTEIBHOW TO3HABATEIBHOW JCATEIHHOCTH, HAYYHBIM
METO/IaM TIO3HaHHS, (OPMHPYIOINTUM MOTHBAIIUI0O M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

- o0ecrniedeHne YCIIOBUH, CHIOCOOCTBYIOIINX PUOOPETECHUIO
oOydJarolmuMHCsl  OMbITa  Pa3sHOOOpPA3HOM  JEATENBbHOCTH,  IO3HAHUA U
CaMOTIO3HAHMS, KITFOYECBBIX HABBIKOB (KJIIOYEBBIX KOMIICTCHIIMMA), HWMEIONIUX
YHUBEPCAJIBHOE 3HAUCHUE IS Pa3INIHBIX BUJIOB JCSITCIIBHOCTH;

— QopmupoBanne oOmEeld (QYHKIIMOHAJIBHOH M ECTCCTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMCHUH OOBSCHATH W OIICHUBATh SIBICHHS
OKpY)KaroIllero MHUpa, WCIONB3Yysl 3HAHWS W OIBIT, MOJNyYEeHHBIC MPH H3yYCHHH
XAMWH, TPUMEHATh HMX TPH PEIICHHH TpoOJieM B TIOBCETHEBHOW IKU3HU W
TPYAOBOH EATEeIHLHOCTH;

— (QopmupoBaHue Yy OOydYaromUXCs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHUMaHUSI TEHHOCTH XWMHYECKUX 3HAaHWUH I BBIPAOOTKH 3KOJOTHYECKH
I1eJIECO00Pa3HOTO TIOBEJCHUS B OBITY W TPYIOBOW JESATEIRHOCTH B IEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPYKAFOIICH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBallUd K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U
CAMOBOCTIMTAHHIO HA OCHOBE YCBOCHHUS OOIIEUYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoGuUis M HAMpPaBICHHOCTH JaTbHEHUIIETO
00yJeHUSI.

OOmiee uYmMCIO dYacoB, OTBENEHHBIX [JIsi HM3YYEHUS XUMHUUW HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2

yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHayabHbIe XMMHUYECKHE MOHATHS

[Ipenmer xumun. Posib XuMHUM B KU3HU 4YelIOBEKa. XUMHS B CUCTEME HayYK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. IloHgTHEe O MeTOAaxX MO3HAHUS B XMMHUH. UHCTBIE BEIIECTBA U CMECH.
Cnoco0nI pa3jeneHust CMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢Gopmyna. BaaeHTHOCTh aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. (OTHOCHTENIbHAs aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsSIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COCJIMHECHUMU.

KomnuectBo BemectBa. Mosb. MosisipHast macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIAa CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTMHECHUM.

DU3NYECKUE U XUMHUYECKHUE SBJICHUSA. XUMUUYECKAs peakys U €€ MpU3HaAKH.
3aK0H COXpaHEGHHsS MacChl BelecTB. XuMHUYeckue ypaBHeHUs. Knaccudwukarms
XUMHUYECKUX peakIuii (COeAMHEHUsI, pa3JI0KECHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO ¢ XHMHUYECKOW MOCYI0H, MpaBuiIaMu padOTHl B Ja00OpaTOpuu U
npuéMaMu oOpaIeHus ¢ J1abopaTOpHBIM O00OPYA0BAaHUEM, U3yUYEHHUE M OIHCAHHE
¢uznuecknx CBOWCTB 0Opa3loB HEOPTaHWYECKHUX BEIIECTB, HaOIIOICHUE
bu3udeckux (TUIaBIEHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpEHHE CBEYH, MPOKAJIMBAHHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa ¢ KUCIIOTOM) SBIICHUH, HAOIFOICHUE U
OMHMCaHUE TMPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakiui (pasiokeHHe caxapa,

B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwisi, pa3ioKeHHE TUJIPOKCU]IA



meau (I1) mpu HarpeBaHuM, B3aUMOACHCTBHE kejie3a ¢ pactBopoM conu meau (11),
M3YUYEHUE CIOCOOOB pa3/ICNICHHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHHUE,
BBITIAPUBAHUE, TUCTUIUISAIMSA, XpoMaTorpadusi, MPOBEICHUE OUYMCTKU MOBAPEHHON
coJii, HaOJIOJIEHHUE W  ONHCAaHUE  PEe3yJbTaTOB  MPOBEJICHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHMS MAacChl, CO3JaHHE MOJICJIE MOJEKYJ
(1apocTep KHEBBIX).

Baxueiiiue npeacTaBuTe M HEOPraHMYEeCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J1€MEHT U MPOCTOE
BelmecTBo. HaxokneHue kuciaopoja B Tpupojae, (GU3MYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoOb
MOJIYYEHUsI KHUCIIOpoJia B JabopaTopud W MPOMBIIUICHHOCTH. KpyroBopoT
KHCIIopoJia B pupoe. O30H — ajutoTpornHas MoIU(pUKAIUS KUCIOPOa.

TennoBoit 3¢ddexkT XUMUUECKOW peakluu, TePMOXUMUUYECKUE YpaBHEHWS,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arps3HEHUe
BO3/yXa, yCUJIEHWE TapHUKOBOTO 3 (dexTa, pa3pylieHre 030HOBOTO CJIOS.

Bomopon — snemeHT W mpocroe BemectBo. HaxokaeHue Boaopoda B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOObI
nostyyeHusi. Kuciaotsl u conu.

MonspHbiii 00BEM ra3oB. Pacy€Thl M0 XMMHUYECKUM YpaBHEHHUSIM.

duznueckue CcBOMCTBA BoAbl. Boga kak pactBoputenb. PacTBOpBI.
HacehllieHHble 1 HEHACHIILIEHHBbIE PAacTBOPhI. PacTBOpHMMOCTH BEHIECTB B BOJE.
MaccoBas 7074 BelllecTBa B pacTBOpE. XUMUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponp pacTBOpOB B Ipupojie U B )KU3HU 4enoBeka. KpyroBopot Boabl B MPHUPOJE.
3arpsi3HeHue NpUpPOAHBIX BoA. OXpaHa U OUKUCTKA IPUPOJIHBIX BOJ.

Kmaccudukanus neoprannmdeckux coeaumHeHnid. Oxcuapl. Knaccudukamms
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHbIE, KHUCJIOTHbIE, aM(oTepHble) U
HecosneoOpaszyronme. Homenknatypa okcugoB. Puznyeckue U XUMUYECKHUE

CBoMCTBa OKCUJIOB. [loydyeHne OKCHIOB.



OcHnoBanus. Knaccudpukauus ocHOBaHMH: IIENOYM M HEPACTBOPUMBIE
ocHOoBaHuA. HoMmenkiarypa ocHoBaHui. PU3MUYECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losryuenrue oCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOWCTBAa KHUCIOT. Psax axkruBHocTn mertaimioB H. H. bekerosa.
ITony4yenue KuCIoT.

Conu. Homenknatypa coneid. ®uzndeckrue U XUMUYECKHUE CBOMCTBA COJICH.
ITony4enue comen.

I'eHeTnyeckas CBsI3b MEXKY KJIIACCAMHU HEOPTAaHUYECKUX COCMHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OMpECICHUE COAEPKaHUsI KUCI0pOJia B BO3yXe, MOJyUYEHHUE,
coObupaHue, paclio3HaBaHWE U W3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOII0IeHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJIEHHE ¢ oOpa3liaMu OKCHIIOB U
OMHMCAHWE HX CBOWCTB, MOJY4YEeHUE, COOMpAHHME, pACMO3HABAaHWE U H3yUCHUE
CBOWMCTB BOJOpoJa (TropeHue), B3auMojeicTeue Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIOJIb30BaHUE BHUJAEOMATEPHUAJIOB), HAONIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCJENOBaHHE OCOOCHHOCTEW PACTBOPEHUS BEIIECTB C
pa3IMYHOM pPAaCTBOPUMOCTBIO, IPUTOTOBJIEHUE pPACTBOPOB C OINPEIEIEHHON
MAaCCOBOM JI0JIEW PacTBOPEHHOIO BEIIECTBA, B3AMMOJICMCTBUE BOJIbI C METAILUIAMH
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIOJb30BaHUE  BUIEOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3loB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJIIOICHNE U3MEHEHHUsI OKPACKU WHIUKATOPOB B PacTBOpPAxX KUCIIOT U MIEIOYEH,
u3yueHue B3aumojieiicTBus okcuaa meau (ll) ¢ pactBopoM cepHON KHUCIOTHI,
KHCJIOT C MeTajulaMHu, peakluil HeUTpalu3aluy, MOJIYyYEeHHE HEepacTBOPUMBIX
OCHOBAaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJM, PEIICHUE
AKCHEPUMEHTAIBHBIX 3a/lad Mo TeMme «BaxHellue Kiaacchl HEOPraHMYEeCKUX

COEIMHEHUN).



HHepuonnuyecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
iaementoB JI. HU. MenpeneeBa. Crpoenne aromMoB. XMMHYECKAsl CBA3b.
OxHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBble MOMBITKM KJIacCU(PUKALUU XUMHYECKUX 3yeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE U IIEJTOYHO3EMEIbHbIE METaJUIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEepHbIE OKCUIBI
Y TUIPOKCUIBI.

Ilepuoguueckuii 3akoH. llepronnueckas cucTeMa XMMUYECKUX DJIEMEHTOB
H. WN. MengeneeBa. Koporkonepuoanas U JUIMHHONEpPHOAHAsA  (OPMBbI
Ilepnonnueckon cucremsl xumuueckux diemeHToB . M. Menneneesa. [leprosl
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOJa U
TPYIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX sfep. M3orombl. OJIEKTPOHBI.
CrpoeHue 3JIEKTPOHHBIX 000JI0UEK aTOMOB MHEPBBIX 20 XMMHMUYECKHUX JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosokeHuto B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH W3MEHEHMs paJnyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOIAM.

3nauenue Ilepuogmueckoro 3akoHa U Ilepuoguueckoil  CUCTEMBI
XUMHUYECKUX JIEMEHTOB I pa3BUTUS Hayku W npaktuku. [. . MenneneeB —
YUYEHBIN U TPAXKJAHUH.

Xumuueckass cBs3b. KoBasieHTHas (IOJSIpHAsE W HETOJSIPHAs)) CBSI3b.
DNEeKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSA3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
IIpouecchl OKuCIEeHs U BOCCTAaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METANIOB M HEMETAJUIOB, B3aHMOJEICTBHE

Ir'mapoKCuaa IHHKa C pacTBOpaMHM KHCIIOT H IHCJ'IO‘-ICfI, IIPOBCACHUC OIIBITOB,



WUTIOCTPUPYIOIIUX —~ MPUMEPBL  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COCTUHEHUS).

Mesxcnpeomemmnuwie ceasu

Peanuzamusa MexnpenMETHBIX CBS3€H NPU HM3YYCHUH XUMHUM B 8 Kiacce
OCYIIECTBIISIETCS. 4E€pe3 HCMOJAb30BaHUE KakK OOIIUX ECTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SBISIOMINXCS CUCTEMHBIMH JJISI OTJICIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61Iue ecTeCTBEHHO--HAYYHbIC TOHITHUS: HAYUYHbIA (PaKT, TUMIOTE3a, TEOPUS,
3aKOH, aHaliu3, CHUHTE3, KiacCu(UKaIMsi, TEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: Marepusi, aToM, OHJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJICKTPUUECKUNA 3apsiji, BEIIECTBO, TEO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIHMHUIIBI
U3MEPEHMUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpaTbl, TOPHBIC IOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKAsl peaKIusi

[Tepuonnueckuit 3akoH. llepuonnyeckas cucreMa XMMUYECKHX BJIEMEHTOB
. . Menneneea. CTpoeHrEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TIEPBBIX TpPEX TEPUOJOB, Kajaus, KaJIbIUd U HUX
COCIMHEHUH B COOTBETCTBHH C IIOJIOXKEHUEM »3JIEMEHTOB B Ilepuoamueckoi
CHUCTEME U CTPOCHUEM HX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XMMHUYECKOW CBS3U. THIBI KPUCTAUITMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAINIMYECKON PEIIETKU U

BHJa XUMHUYECKOU CBSI3H.



Knaccudukanys u HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUUYECKUX peakiuid MO pa3IMuHbIM Mpu3HaKaMm (110
YUCITy U COCTaBY YUYacCTBYIOIIUX B pEaKIMU BEIECTB, MO TEIUIOBOMY 3 deKTy, 1o
W3MEHEHUIO CTETICHEN OKHCICHUS XMMHUUYECKUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3atopa). DK30- U SHJOTEPMUUYECKUE PEaKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumMuueckoil peakuuu. [loHsTue 06 oOpaTUMBIX U
HEOOPaTUMBIX XUMHUYECKUX peakiusx. [IoOHSITHE O TOMOTEHHBIX U TE€TEPOTEeHHBIX
peakuusix. [Tonsitue o karanuze. [ToHsTue 0 xuMuueckoM paBHoBecuu. DaKTOPHI,
BIIMSIONINE HA CKOPOCTh XUMHUYECKOW pEakMu U TOJIOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTENHPHO-BOCCTAHOBUTEIBHBIE  PEAKIUU, JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBinieHue YpaBHEHHUI
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHMl €  HUCIOJB30BAaHUEM METOAA
ANEKTPOHHOTO OasiaHca.

Teopus BJIEKTPOJIUTUYECKOU JIUCCOITHAIINH. DIEKTPOJIUTHI u
HEANEeKTpoJIUThl. KaThoHbl, aHMOHBl. MeXaHW3M [HCCOLMAIMU BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHUYeCcKOW cBsi3u. Crenenp aucconmauuu. CUIbHBIE U
ci1a0Oble AIIEKTPOJIUTHI.

Peakiiun wmonHOTO OOMEHa. YCIOBHS MPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, MOJTHbIC U COKpAIIEHHBIC HOHHBIC YpaBHEHUs peakiuii. CBONCTBA KHUCIIOT,
OCHOBAaHMI ¥ COJEM B CBETE TMPEJACTaBICHUN 00 DIEKTPOIUTHUIECCKOM
nucconnanu. KayecTBeHHbIE peakiiuyi Ha UOHBIL. [IoHATHE O THAPOIN3E COEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — META/VIOB M HEMETa/uioB (Tpadura W anMasa), CIOKHBIX BEIIECTB

(xopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakiuu



OT BO3JEHUCTBUS pPa3NUYHBIX (PAKTOPOB, HCCIEIOBAHUE DIECKTPOMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOIEcca AMCCOLMAIMU KHUCJIOT, IIeJoYed u colei
(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTepualoB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  MPOTEKaHUs  peakuuii HMOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIuit
(ropeHue, peakiuu pasloKeHUsl, COSTUHEHUS ), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBbI0 KAYECTBEHHBIX pEaKIMM HAa  HOHBI, pEIICHUE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl U MX coeTMHEHUS

OO6masi xapakTepucTUka TajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XWMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMoOJEiCTBME C MeTaUlaMH, HEMeTaJlJlaMH, IleJo4aMu). XJIOPOBOIOPO/I.
ConsiHast KucioTa, XMMHUYECKHE CBOMCTBA, MOJydeHHE, NpuMeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOpPOAA HAa OPraHM3M uYeJIoBEKa. BakHelllne XJIOpUIbl U HX
HaXOXKJICHHE B IPUPO/IE.

O6mas xapakrepuctuka snemMeHToB VIA-rpymnmbsl. OcoOeHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne M (pU3MvYecKue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePhl. AJTOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U cepbl. XuMUYeCKue cBoMcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Pu3ndecKkue u
XUMUYeckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (QuU3HUecKue W XUMHYECKHE CBOWMCTBa (0OImIME  Kak
MPEACTaBUTENsI Kjacca KHCIOT W crenududeckue). XUMHUYECKHE PpeaKilnw,
JeKalue B OCHOBE MMPOMBIIUICHHOTO CHOC00a TMONYYeHHs] CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoit kuciaoThl. ConM CepHOM KUCIOTHI, KAYECTBEHHAS peaKius Ha
cynbdar-uon. Haxoxmaenue cepbl W €€ COCAMHEHWH B MpHUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JOXKIH,

3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPALICHHUS.



O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTEIICHU OKUCICHHS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XumMuieckue cBoictea. KpyroBopot azora B npupoje. AMMHAK, €T0
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojydeHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyiydeHue, (U3NYECKHe U XUMUUYECKHE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSI Kjacca KHUCIOT W craeruduyueckue).
Hcnonp3oBanne HUTpPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIel cpe/ibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUWE BO3JAyxa, MOYBBl U BOJOEMOB). Docdop,
ajutoTporHbie Mogudukanuu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nosydenue. cnons3oBanue pocdaroB B kKauecTBe MUHEPATBHBIX YI00pESHUIA.

O6mas xapaktepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCICHUS.  YTJIepoi,  aJUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyrosopoT yriepoaa B npupojie. OKCUIbl yriiepoaa, ux
duznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TPUMEHEHHE. DKOJOTHYEeCKHUE TPOOJIEMBbl, CBS3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a r100ambHOTO TOTEIUICHUS KIMMAaTa, ITapHUKOBBIN
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3HYECKHE U XUMHYCCKHUE CBOMCTBA,
MoJIydeHre W TpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHble MOHATUS 00 OpPraHMYECKUX BEIIeCTBaX Kak o
COeMHEHUAX yriiepoaa (MeTaH, 3TaH, J3TWIEH, AlETUJIEH, 3TaHOJ, TJIMIEPHH,
yKcycHas kuciota). [IpupoaHbie ICTOUHUKHA YTI€BOAOPOAOB (yrojb, MPUPOIHBIN
ra3, HedTb), TpPOAYKTHl HUX TmepepadoTku (O€H3MH), UX PpOJIb B OBITY U

IIPOMBIIIJICHHOCTH. ITonatTne o0 OWOJOTMYECKH BaKHBIX BCIICCTBAX: JKHpPaAX,



Oenkax, yrieBoJlax — M HUX POJIM B KU3HM 4esloBeKka. MarepuajabHOE €IMHCTBO
OpraHUYECKUX U HEOPTaHUUYECKUX COCIUHCHUMH.

Kpemuuii, ero ¢usuyeckue MU XUMHUYECKHE CBOWMCTBA, TOJydYeHUE U
npumenenne. CoenuHeHus KpeMHusi B mpupoje. OOuue mnpeactaBieHus o0
okcune kpemaust (1V) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIb30BAaHHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelIue CTpouTeIbHbIE MaTepHallbl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobmeMbl 0€30MacHOTO HMCTIOJIb30BAHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B OBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

u3ydeHrue o0pa3lioB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHON KHUCIIOTHI,
IIPOBEICHUE KAaUYeCTBEHHBIX PEAKIIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE TIPU3HAKOB
UX TIPOTEKAHUS, OMbBITHI, OTpaKarolue (PU3NUECKUEe M XUMHYECKHE CBOWCTBA
rajjoreHOB M WX COCJAMHEHUH (BO3MOXKHO HKCIOJb30BAaHUE BUJICOMATEPHAIIOB),
O3HAaKOMJIEHHME C 0Opa3lamMu XJIOpHUIOB (TaJOr€HUI0B), O3HAKOMIIEHHE C
oOpaslaMu cepbl M €€  COeOUHEHUsSMH  (BO3MOXXHO  HMCIOJIb30BaHHE
BUJIEOMATEepUasIoB), HaOIOIeHHE Mpoliecca OOYTIIMBaHUS caxapa Ioj JeHCTBUEM
KOHLEHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMUYECKHUX CBOWCTB
paz0aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM pEeaKIMK Ha Cyibdar-
MOH U HAOJIOJeHHEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMH
cBoiicTBaMu azora, ¢ochopa U UX COCIUHEHUU (BO3MOXKHO HCIIOIH30BAHUE
BHJICOMATEpUAJIOB), oOpa3aMu a30THBIX B (OCHOPHBIX yIOOpPEHUH, MOJIyUYCHUE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaKka, IPOBEICHUE
KaueCTBEHHBIX PEAKIMH Ha MOH aMMOHUS U (ochaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPUAIIOB), V3y4YCHUE MOJeIen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadwura, ¢yepeHa, O03HAKOMIICHHE C
MPOLIECCOM  aACOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJyYeHUEe, COOMpaHue, pacrno3HaBaHUE U U3YUYEHUE

CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHUE KAUYECTBEHHBIX pEaKIuii Ha KapOOHAT U



CUJIMKAT-UOHBl M M3YYCHUE TMPU3HAKOB UX NPOTEKAHUA, O3HAKOMIICHHE C
NPOAYKIMEN CUJIUKATHOW NPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHelme HeMeTamIbl U UX COCAUHECHUS».

MeTta/uibl M UX COCAMHEHUS

OO6m1as xapakTepUCTUKAa XUMHUECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux mnojoxeHus B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. N.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtayioB. Metajuinueckasi CBsA3b U
METAUIMYECKAs] ~ KPUCTAIIMYECKAs]  pemIETKA.  DJIEKTPOXMUMUYECKUN  pAan
HaMpsDKEHU MeTauioB. OuU3nyeckre U XMMUYECKUe CBOWCTBa MeTauioB. Oomue
crocoObl ToydeHuss MeTauioB. [loHsTHE O KOpPpO3WHM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CraBbl (CTajdb, YYT'YH, IIOPATFOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIIIJICHHOCTH.

[IlesouHble MeTasuIbl: TIONOKEeHUE B [leproandeckoil cucteMe XMMHYECKUX
sanemenToB JI. M. MennaeneeBa, CTpO€HHME MX aTOMOB, HaXxOXICHUE B TMPUPOJE.
dusnyeckne ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTtpus U Kamus). OKCUAbl U
TUJIPOKCUIBI HaTpuss W Kanus. [IpuMeHeHue MIET0YHBIX METAUIOB M HUX
COeIMHEHUMH.

[[lenoyHoO3eMeNnbHBIE METAIBI MAarHui W KaJbLMU: TIOJOXEHUE B
[Tepuonuueckoit cucreme xumuueckux 3jeMeHToB [[. . Menneneesa, ctpoeHue
UX aTOMOB, HAaXO0KJIECHUE B ITpUpojic. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
u Kanblus. BaxuHeilmme coequHeHHs KaibLUs (OKCHUIl, TUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOKI €€ YCTpaHECHHUSI.

AnroMuHMK: noJiokeHue B llepmogmueckod cuCTEME  XHMHUYECKUX
snementoB JI. WM. MengeneeBa, CTpo€HME aTroMa, HaXOXJICHUE B MPHUPOJIE.
du3nyecKkrue U XMMHUYECKHUE CBOMCTBA allfOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUA
Y TUJIPOKCHUAA AJTFOMUHUSL.

Keneso: nonoxenue B [lepuoandeckoit CHCTEME XUMUYECKHUX 3JIEMEHTOB /.

. MenneneeBa, CTpo€HHE aToma, HAaXOXJIeHWE B mnpupone. dusnueckue u



XUMUYECKHE CBOMCTBA xene3a. OKCuabl, THAPOKCUIbI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U TOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o00pa3llaMd METAUIOB U CIUIABOB, HMX (U3UYECKUMHU
CBOMCTBaMH, M3y4Y€HHUE  PE3yJIbTaTOB  KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEWUCTBUS OKCHJA
KaJblIUsl M HATPUS C BOJOW (BO3MOXHO UCIIOJIB30BAaHUE BUIEOMATEPUATIOB),
UCCIIEIOBAaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Kejle3a B KUCIOPOJIEe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KaJbIUs, aJIOMUHUS, IMHKA, JKele3a
(1) u xene3a (1), meau (1), HaOIIOACHKME W ONMMCAHKE MPOILIECCOB OKPAIIMBAHHUS
IIaMEHU WOHAMHU HATpus, Kajausg ¢ Kalblus (BO3MOXXHO HCIIOJIb30BaHHE
BUJIEOMAaTepUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUIPOKCH/IA ATFOMUHUS
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIBHBIX 3a7a4 10 Teme «BaxxHeinmme
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa n martepuansl B MOBCEJHEBHOUM >KM3HM uelloBeka. be3zomacHoe
MCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpPY’KaIoIIeH cpenpl (MpelnesibHasi AOIMyCTUMast
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

u3ydeHre o0pasioB MaTepuanoB (CTEKIIO, CIJIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepuarbl).

Mexcnpeomemmunie ceéasu

Peanuzanus MexnpenMETHBIX CBS3€W NPU HM3YYEHUH XUMHUM B 9 Kiacce

OCYHICCTBILACTCA 4YCPE3 HCIIOJIB30BAHHC KakK O6HII/IX CCTCCTBCHHO-HAY4YHBbIX



MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIENbHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOI'O LUKIIA.

OO6mue ecTecTBEHHO-HAYUHbIE TOHSTHS: HAy4HbIA (DakT, TUMOTE3a, 3aKOH,
TEOpHs, aHajlu3, CHUHTE3, Kilaccuukaiuus, MEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHHUE, MOJeb, SIBJICHUE, MNapHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: Marepus, aroM, 3JJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHI,
U30TONBI, PAJUOAKTUBHOCTh, MOJEKYJa, SJIEKTPUUECKUW 3apsi, MNPOBOIHUKH,
NOJYIPOBOAHUKU, JIUINEKTPUKH, (OTOIIEMEHT, BEIIEeCTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHME BEIIEeCTBa, ra3, pacTBOP, pACTBOPUMOCTh, KpUCTAIIINYECKas
peméTka, cruiaBbl, (PU3MUECKUE BEITUYUHBI, CAMHUIIBI U3MEPCHHS, KOCMHUUYECKOE
IPOCTPAHCTBO, MJIAHEThI, 3BE3/1bI, COoJHIIE.

buonorus: dborocunrtes, apixanue, Ouocdepa, dKOCUCTEMa, MUHEPAIbHBIC
yII0OpeHUs, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

I'eorpadusi: armocdepa, rumpocdepa, MHUHEpATbI, TOPHBIE MOPOIBI,

IMOJIC3HBIC UCKOIIACMBbIC, TOIINIMBO, BOAHBIC PCCYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IPOI'PAMMBI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBILIHEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJBTATHI

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHHUS IMPOTrPaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHusl JOCTUTAIOTCA B XO0Jie OOy4YEeHHs XMMUU B €IUHCTBE Yy4eOHOH H
BOCIUTATENIbHON JESITEIbHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CHOCOOCTBYIOT IpolLeccaM
CaMOTO3HaHMs, CAMOPA3BUTHUS U COLIMATIM3AIMN O0yUYaIOIINXCS.

JIM4HOCTHBIE ~ pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATBbCSI CHCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpUEHTAUUNA U
paciIMpeHre ombITa AESTENHHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) MaTpMOTHYECKOT0 BOCTIUTAHMS

LEHHOCTHOTO OTHOLLECHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACIJIEIHUIO, IMMOHUMAHHS 3HAYECHUS XUMHUYECKOU
HAayKd B >KM3HU COBPEMEHHOI0 00IlecTBa, CIIOCOOHOCTH BIAETh JOCTOBEPHOM
uHboOpMaIel O TEePeNoOBbIX JOCTHKEHUSX U  OTKPBITHSX MHPOBOU W
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE
MHUpa U 00IIeCTRa;

2) rPaskIaHCKOT0 BOCTIUTAHUSL:

OPEACTaBICHUS O COLUMAIBHBIX HOPMaxX MW TMpaBUIaX MEXKIUYHOCTHBIX
OTHOLICHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIENOBATENbCKONW, TBOPYECKOM W JAPYrUX  BHIAX
JesITeNbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW MIESTENbHOCTU MpPH
BBIMIOJIHEHUN Y4YEOHBIX, [O3HABATENIbHBIX 3a7a4, BBINOJIHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YYE€OHBIX POEKTOB, CTPEMIIEHHS K B3aUMOIIOHUMAHUIO

N B3aWMMOIIOMOIIM B IIPOLECCC 3TOM y‘-IC6HOI71 ACATCIBbHOCTH, TI'OTOBHOCTH



OLICHUBATh CBOE TMIOBEACHHUE W IIOCTYIIKM CBOMX TOBApULIEH C TO3UIUU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 TIO3HAHUS

MHUPOBO33PEHUYECKUE TPEICTABICHNUS O BEIIECTBE U XUMHUYECKOW pPEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTUA HAYKW W COCTABISIONIUE
OCHOBY Il TIOHMMAaHUS CYIIHOCTA HAay4YHOW KapTUHBI MUpa, NMPEACTaBICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA34X YEJIOBEKA C
OPUPOJHON CPEeaoi, O POJIM XMMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHBIC HA TIOJIYYCHUE HOBBIX 3HAHUM 1O
XUMUHU, HEOOXOIUMBIC NJii OOBSCHEHHS HAOII0JaeMbIX IPOILIECCOB U SBJICHUH,
MO3HABATEILHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYPbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITEILHOH pPabOThl C y4yeOHbIMH TEKCTaMH, CIPaBOYHOMN
JUTEpPaTypoOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEJACTBAMU HH(OPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOyYEeHHMIO M II03HAHUIO, JIFOO03HATEIbHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K camM0OOpa3OBaHWIO, IMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NeATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANPABJICHHOCTH W YPOBHS OOYy4YeHHUS B
JIaJIbHEUIIIEM

4) popMHpOBaHHUS KYJIbTYPbI 310POBbS

OCO3HAHUE IIEHHOCTH J>KM3HM, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 J>KM3HU, OCO3HAHHE IOCIICACTBUN WU
HETIPUATHE BPETHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIs, HAPKOTHUKOB, KYpeHU),
HEOOXOJUMOCTH COOJIFOZICHUS TpaBWI O€30MacHOCTH TpH OOpAIICHUH C
XUMHUYECKUMH BEIIECTBAMHU B OBITY M peaJIbHOM KU3HU;

5) Tpy10BOro BOCIMTAHMS :

UHTEPEC K NPAKTHYCCKOMY HM3YYCHHIO MpodeccHuil W Tpyaa pa3IndHOIO
poa, yBaXKXEHUE K TPYIY U pe3yibTaTaM TPYJIOBOM IEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPHUMEHEHHUS TNPEAMETHBIX 3HAHUW 110 XHMHH, OCO3HAHHBIA BBIOOD

WHJIMBUIYaJIbHOW TPACKTOPUU MPOJOJLKEHUST 00pa30BaHus ¢ YUYETOM JTUYHOCTHBIX



MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon nNpohecCUOHANbHON AESITENBHOCTU U Pa3BUTH HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH a1allTUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) 3K0JI0rH4eCKOro BOCIUTAHUS:

AKOJIOTHYECKHU 1IeJIecO000pa3Hoe OTHOLIEHHWE K MPHUpPOAEe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAHMS, TOHUMAaHUE LIEHHOCTH 3J0pOBOrO U
O6e3zomacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
(¢u3MUeCKOMY U TCUXMYECKOMY 3/J0POBBIO, OCO3HAHME IEHHOCTH COOJIOJAEHUS
npaBuJ 0€30M1aCHOTO MOBEACHUS TPHU padoTe C BEIIECTBAMHU, a TAKXKE B CUTYalUsX,
YTPOKAIOIIKX 3IOPOBbIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHMS, TOJlydaeMble MPU U3yUYEHUU XUMUU, IS
pELIeHHs 3a/1a4, CBS3aHHBIX C OKPY>KAIOIIeH MPUPOIHON CpeoH, ISl TOBBIIICHHUS
YPOBHSI ~ DKOJOTMYECKOW  KyJNbTYpbl, OCO3HaHHUS TJ00aNbHOTO  Xapakrepa
HKOJIOTHYECKUX MPOOJEM M IMyTeH UX pelieHUs MOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIILIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COIIMAIbHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wmerampenMETHBIX pE3yJIbTaTOB BBIACISIOT 3HAYUMBIC IS
dbopMuUpOBaHUST MHUPOBO33pEHHUs OOIICHAYy4YHBIE TOHATUA (3aKOH, TEOpus,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOphIe
UCIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX HpeaMeTax U IO3BOJSAIOT Ha
OCHOBE 3HaHHUIl U3 3TUX NMPEeAMETOB (OPMUPOBATH MPEACTABICHUE O LIETOCTHOU
HAy4YHOW KapTHHE MUpA, U YHUBEPCaJbHbIC yuyeOHbIE NEHCTBUS (IT03HABATENIbHEIC,
KOMMYHUKATHBHbBIE, PETYJIATUBHBIE), KOTOpbIE OOecrneyuBaloT (QpopMHUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEeSATENbHOCTH.

ITo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



YMEHHS HUCIOJb30BATh NPUEMBI JIOTMYECKOTO MBIIUIEHUS NPU OCBOCHUH
3HAHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHSITHH (BBIAEIATH MUX XapaKTEpHBIC
MPU3HAKU, YCTaHABIMUBATh B3aUMOCBSI3b C JAPYTMMU TOHSTUSMH), HCIOIb30BaTh
MOHATHUS JIs1 OOBSACHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUN, BEIOMPATH OCHOBAHUS U
KpUTEpUU ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUYECKUX PEaKIui,
yCTaHABJIMBATh TMPUYMHHO-CIIEJCTBEHHBIE CBSI3U MEXIy OOBEKTaMU H3YyUYEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JIeJaTh BEIBOJIBI 1 3aKJIIOUCHUS

yMEHUE TMPUMEHSATH B TIPOIECCe TMO3HAHUS TMOHATHUS (TIPEAMETHBIE U
MeTarnpeIMEeTHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHUH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIE B XUMUU MOJICIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHUYECKOW PEAKIMU — MPU PEIICHUH y4eOHO-TI0O3HABATEIbHBIX 3aj1au, ¢ y4éTOM
3TUX MOJEIBHBIX TMPEACTABICHUN BBISBISATh U XapaKTePHU30BaTh CYIIECTBEHHBIC
IPU3HAKK U3YYae€MbIX 00OBEKTOB — XUMHUYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEIACTBEHHBIC CBSI3M U
POTUBOPEUHUS B U3yYaEMBbIX MPOIECcCcax U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHME HCIIOJIb30BaTh MOCTaBICHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA
MO3HAHMS, a TakKKe B KadeCTBE OCHOBBI Il (OPMUPOBAHUS THIIOTE3BI IIO
MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OIbITa IO IIAHWPOBAHMIO, OPTaHU3AlMM W IPOBEIACHUIO
VYCHUYCCKHX OKCICPUMEHTOB, yMEHHE HaOIomaTh 3a XOJAOM Mpoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (POPMyIHpPOBaTH OOOOIICHUS H
BBIBOJIbI IO PE3YJIbTAaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUS, COCTABIATH OTUYET
0 mpojenaHHoli padorte.

Pabora ¢ unpopmaumeii:

YyMEHHE BBIOUpATh, AHAIM3UPOBATH U HMHTEPIPETHUPOBATH HHOOPMAITUIO

pPa3IMYHBIX BUJOB U (OPM IpPEACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB



(HayyHO-TIONYJIApHAs JUTEpaTypa XUMHUYECKOIO COJAEpX aHUS, CIPABOYHBIE
nocobusi, pecypcsl WHTepHETa), KPUTUYECKH OLIEHUBATh NPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHHE MPUMEHSATh Pa3IMYHbIE METOJbl U 3alpOChl IPU MOHUCKE U OTOOpE
uH(pOpMaIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBINOJHEHUS
y4eOHBIX M MO3HABATENIbHBIX 33/1a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCTOJIb30BAHMS PA3IMUHBIX TIOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpejacTaBlieHus nHoOpMauu u
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXE€MaMHM, JuarpaMMamH,
IpyruMu popMaMu rpauki U UX KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh M AaHAJIM3UPOBaTh B Tpolecce Y4eOHOUW W
UCCJIEI0BATEIBCKON JESITENIbHOCTH MH(OPMAIUIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3iHWCTBa M TPAHCIOPTa HA COCTOSIHME OKpYXarolled HpHpOIHOM
CpelBl.

KomMyHnKaTHBHBIE YHHBePCAJIbHbIE yUeOHbIe NeliCTBHS:

YMEHHUs 3a7aBaTh BONPOCHl (B XoJe nauaiora M (WiIM) IHUCKYCCHM) IO
CyllecTBy  oOOCyX7gaemMol  TeMmbl, (OpMYyIUpOBaTH CBOU  HPEIJIOKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUSI MPEAJIOKEHHOM 3a1a4u;

YMEHHUS  TpPEACTaBIATh  IOJYYEHHbIE  PE3YylbTaThl  IO3HABATEJIbHOM
NEATENbHOCTH B YCTHBIX M MNHCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALUIO
pe3yJabTaTOB BBHIMOJIHEHUS XUMHUYECKOTO 3KCHEpHUMEHTa (J1abopaTOpHOIrO OIIBITA,
71a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOICTB BEILIECTB, yYEOHOTO POEKTA);

YMEHUS Y4eOHOrOo COTPYJHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOM
MIO3HABATEJIBHON M  MCCIEJOBATEIIbCKON  NEATENIBHOCTH NpPU  PELICHHUH
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE y4yéTa OOIMIMX HHTEPECOB M COTJIACOBAHMS
no3unuii (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIC HITYPMBI», KOOPIAMHAIIHS
COBMECTHBIX JICMCTBHI, ONpeNeeHue KpPUTEPHEB IO OLEHKE KauyecTBa

BBITIOJTHEHHOHN paObOThI M APYTHE).



PeryisiTuBHbIC YHUBepPCcalbHbIe y4eOHbIC 1eiiCTBUA:

YMEHUE CAMOCTOSTENBHO ONPENEIATh LENN JEITEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JEeSTENbHOCTD, BbIOMpATh Hanbosee 3 (PeKTUBHBIE CIOCOOBI PEelIeHHs] YUeOHbIX U
[TIO3HABATEIBHBIX 3aJla4, CaMOCTOSATENIBHO COCTaBJIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIA QJITOPUTM  JEHUCTBUM [PU BBIIIOJHEHUU 3aJaHUN C YYETOM
NOJIy4eHUsT HOBBIX 3HaHUM 00 M3ydyaeMblX OOBEKTaX — BEIIECTBAX M PEaKLHUAX,
OLICHUBAaTh COOTBETCTBHE ITOJIYYEHHOI'O DPE3yJbTaTa 3asBICHHON LEIU, YMEHHE
UCITIOJIB30BATh U @aHAJIU3UPOBATH KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUU 3a1aHUM.

HNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 005S3aT€IbHOTO
collepKaHMsl, YCTAHOBJIEHHOIO JaHHOM (¢enepaiibHON pabdoueil mporpammoi,
BBIJICIISIIOT: OCBOEHHBIE OOYYAIOUIUMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI
NeHUCTBHUM, crenudpuyueckue s MpeIMeTHOW obmactu «XuMHUS», BHUIBI
NEATEIIBHOCTH 10  IIOJIyYEHHI0 HOBOI'O  3HAHHsA, €r0  HUHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaLIUAX.

K konny oOyueHuss B 8 kJjiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPakaTh CHOPMUPOBAHHOCTD y 00yHaIOIIUXCSI YMEHUI:

. pPacCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKMX IIOHATHH: aTOoM,
MOJIEKYJIA, XUMUYECKAN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMEChH
(omHOpOAHAsT W HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHAas M
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca, MaccoBas
J0JIs1 XUMUYECKOTO 3JIEMEHTa B COCAMHEHHUU, MOJIIPHBIA 00BEM, OKCHJI, KHCIIOTA,
OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTD, CTEIEHb OKHCIICHMS, XUMHYECKas
peaxius, Ki1accu(ukanus peakunuid: peakiui COeIUHEHNS, PEaKuN Pa3IoKeHus,
peakuy 3aMeIICHHs, peakuuud OOMEeHa, H9K30- U JHAOTEPMUYECKHE DPEaKIHH,
TEIIOBOM A(PEeKT peakiuu, SApOo aroMa, SJISKTPOHHBIM CJIOH aToma, aToOMHas

Op6I/ITaJ'H>, paanyCc aroma, XHUMHYUYCCKasd CBA3b, IOJIpHAsd W  HCIOJIIPpHAA



KOBAQJICHTHAsl CBsI3b, MIOHHAS CBSA3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasl J0Js
BelllecTBa (MPOLIEHTHAs! KOHIICHTPAIls) B PpaCTBOPE;

. WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHSATUUA U
MIPUMEHSITH 3TH TIOHATHUS MPU OMMCAHUM BEUIECTB U UX MIPEBPaICHUI;

. UCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJUKY JUIsl COCTaBlIeHHs (opmyi
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIUM;

. OTIPENIEeNIATh  BAJIGHTHOCTh aTOMOB  JJIEMEHTOB B  OWHApPHBIX
COCIMHEHUSAX, CTEMEHb OKHUCJICHUS DOJIEMEHTOB B OWHAPHBIX COCIUHCHUSX,
MPUHAJICKHOCTh BEIIECTB K OMPENIeIEHHOMY KJIacCy COeAMHEHUN 1o (opmyliam,
BU/JI XUMUYECKOU CBSI3M (KOBaJEHTHAsI U MOHHAS) B HEOPTaHUYECKUX COSTMHECHUSIX;

. packpbiBaTh cMmbich Ilepuogunueckoro 3akona [[. M. MeHnneneena:
JEMOHCTPUPOBATh  TMOHUMAHHE  TEPHOJMYECKOM  3aBHCUMOCTH  CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT WX IMOJIoKeHus B Ilepuoandeckoit cucteme, 3aKOHOB
COXpaHEHHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYISPHOTO
YUEHHUS, 3aKOHa ABOTraapo;

. ONMKCHIBATh U XapaKTepu30BaTh TabiuuHyo (Gopmy llepuoanueckoit
CUCTEMBl XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «rJ1aBHas noarpymnma (A-
rpymnmna)» u «modouHas moarpynmna (b-rpymnma)», manple W OOJIBIINE TEPHUOIHI,
COOTHOCHTH OOO3HauYeHUs, KOTOpble HMeroTcs B Tabmuie «llepuonnueckas
cucteMa xumuuyeckux asnementoB . M. MengeneeBa» ¢ 4YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij
sqipa, o0IIee YMCII0 AICKTPOHOB U PACTIPEICIICHUE UX TI0 AJIEKTPOHHBIM CIIOSIM);

. KJIacCU(UIUPOBATh  XUMHUYECKHME  DJIEMEHThI,  HEOPraHHUYECKHe
BEILIECTBA, XUMUYECKUE PEAKIMU (II0 YUCIY M COCTaBY YYAaCTBYIOIIHMX B PEAKIIMHU
BEIIIECTB, TI0 TEINIOBOMY (D PeKTY);

. XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA
BEIIECTB  PA3JIMYHBIX  KJIACCOB,  MOATBEpXkAasi  ONHCAaHUE  MPUMEPAMU

MOJICKYJIAPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIN;



. NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOT'O COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XMUMHUYECKUX MPEBPAIICHUN B
Pa3IUYHBIX YCIOBUSX;

. BBIYUCIISATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIIPHYIO MAacChl
BEIIECTB, MACCOBYIO JIOJIF0 XHMHUYECKOTO JJIEMEHTa Mo (GopMyie COeIUHEHUS,
MacCcOBYIO JIOJIO BEIIECTBA B PAacTBOpPE, MPOBOIUTH PACUETHI MO YPABHEHHIO
XUMHYECKOW PEaKIIvH;

. NPUMEHAThL OCHOBHBIC OTCPAIMM MBICIIUTECIBHON JEATECIbHOCTH —
aHallM3 W CHHTE3, CpaBHEHHE, 00O0OIIEHNE, CHCTEMAaTH3AINIo, KIACCU(PHUKAIHUIO,
BBISIBJICHUE TTPUYUHHO--CJIC/ICTBEHHBIX CBSI3CH — JIUI M3yYEHUSI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €CTCCTBCHHO-HAYYHbBIC METObI MO3HAHUS — HAOIOJCHUE,
U3MEepeHre, MOJICIIMPOBAHNE, SKCIICPUMEHT (PCaIbHBIN U MBICIICHHBIH );

. CIeIOBaTh TPaBWJIaM  IOJIB30BAHUS XUMHYECKOM IOCYAOH U
1abopaTopHbIM 000PYIOBaHHEM, a TAK)Ke MpaBHJIaM OOpaIleHUs] C BEIISCTBAMH B
COOTBETCTBHHM C HWHCTPYKIIMSIMH 10 BBITIOJHCHHIO JAaOOPAaTOPHBIX XUMHUYECKUX
OTBITOB IO TOJNYYEHUIO W COOMpAHUIO Ta3000pa3HBIX BEMIECTB (BOIOpoAa H
KHCJIOpOJa), TPUTOTOBJICHHUIO PACTBOPOB C OIpPENeIEHHOW MaccoBOM moieit
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MTPOBOJIUTH XUMUYECKHE IKCIIEPUMEHTHI
10 pAcIoO3HABAHHWIO PACTBOPOB INEIOYCH M KUCIOT C IMOMOIIBI0 HWHIMKATOPOB
(;makmyc, dheHondTanenH, METHIIOPAHX U APYTHE).

K konmy oOydenuss B 9 kilacce mpeamMeTHbIE pe3ynbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

. PacKpBIBaTh CMBICI OCHOBHBIX XWMHYECKHX MOHATHN: XUMHYECKUN
AJIEMEHT, aTOM, MOJIeKyja, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BAaJCHTHOCTh, DJIEKTPOOTPHUIATEIHHOCTh, CTEIICHh OKHCJICHUS,
XAMHUYECKasi PEaKivs, XUMHUYECKash CBsA3b, TETUIOBOM 3(PQEKT peakimuu, MOJb,
MOJISIPHBIN 00BEM, PacTBOpP, SJCKTPOIUTHI, HEIJIEKTPOIIUTHI, IIICKTPOIUTHUECKAS
JUCCOIIMAIINSI, PEAKIINA MOHHOTO OOMEHA, KaTaIn3aTop, XMMHUUIECKOe paBHOBECHE,

O6paTI/IMBIC n H606paTI/IMI)Ie pC€akiurn, OKHUCINTCIIbHO-BOCCTAHOBUTCIIBHEIC



pEeaKkiuy, OKHCIHTENIb, BOCCTAHOBHUTENb, OKHCIEHHE M BOCCTAHOBJICHUE,
aloTponusi, amM(pOTEpPHOCTh, XHMHYECKass CBi3b (KOBaJeHTHas, HWOHHAas,
METaNINYEeCKast), KPUCTAUIMYECKas pPEHIETKA, KOPpPO3Us METAIOB, CILUIABBI,
CKOPOCTh XMMHMYECKON peakuuu, NpeAesibHO aomycrumas kKoHueHtpamus I[IJIK
BEILIECTBA;

. WUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHSATUNA H
OPUMEHSTh 3TH MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUI;

. UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY MJI COCTaBJIEHUS (HOpMYI
BEILIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIUN;

. ONpENENATh BAJCHTHOCTb W CTENEHb OKUCICHHUS XUMHUYECKUX
AJIEMEHTOB B COEIUWHEHMSIX DPA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
ONpeJeIEHHOMY KJIACCy COEIMHEHMH MO QopMyliaM, BHJ XUMHYECKOW CBSI3H
(KoBaJIeHTHAs, MOHHAsI, METAIJTNYECKAsi) B HEOPTraHMYECKUX COCIMHEHUSX, 3aps]l
MOHA MO0 XUMHUYECKOW ¢opmMmyre, XapakTep Cpelnbl B BOIHBIX pPacTBOpax
HEOPraHWYECKUX COCIUHEHUHN, TUIl KPUCTAUIMYECKOM PEIIETKH KOHKPETHOI'O
BEILIECTBA;

. packpeiBath cmbica llepuoamueckoro 3axkona /. M. MenneneeBa u
JEMOHCTPUPOBATh €Tr0 MOHMMAaHUE: OMUCHIBATh M XapaKTEPU30BaTh TAOIMUYHYIO
dopmy Ileproanueckoil CUCTEMBI XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUSA
«riaBHas noArpynna (A-rpymnma)» u «modounas noarpynmna (b-rpymma)y, Manbie u
Oonplliie  MEpHOAbl, COOTHOCUTH OOO3HAYEHHUs, KOTOpble HMEIOTCA B
MEPUOANYECKON TabJIMIle, ¢ YHUCIOBBIMH XapaKTEepPUCTUKAMH CTPOEHHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsia sapa, OOIlee YHUCIO 3JIEKTPOHOB U
pacrpeziesieHue UX MO 3JIEKTPOHHBIM CJI0AM), OOBSICHATH 00IKE 3aKOHOMEPHOCTH
B U3MECHEHUH CBOMCTB JJIEMEHTOB U MX COCIMHEHUM B MpEIeax MAJIBIX IEPUOIOB
Y TJIaBHBIX MMOJATPYHIT ¢ YYETOM CTPOCHUS UX ATOMOB;

. KJIacCU(UIIMPOBATh  XUMHUYECKHE  DJIEMEHThI, HEOPTaHHYECKHE

BEILIECTBA, XUMUYECKUE PEaKIUU (10 YUCIY M COCTAaBY YYAaCTBYIOIIHMX B PEAKIUU



BEILIECTB, MO TErIoBoMYy 3h(eKkTy, M0 H3MEHEHHMIO CTENEeHEH OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

. XapaKTepU30BaTh (OMUCKHIBATH) O0IIUE U cIeUPUUECKIE XUMUYECKIE
CBOMCTBa TPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPKJasi OMUCAHUE MPUMEPAMU
MOJICKYJIIPHBIX U HOHHBIX YPABHCHHUH COOTBETCTBYIONTUX XUMUYCCKUX PEAKITUH;

. COCTaBJISITb YPAaBHEHUS AJICKTPOJUTHUYECKON THUCCOLUAIMHU KUCIIOT,
1iesIoue 1 cosel, MoJIHbIE U COKpaIEHHbIC YPAaBHEHUSI peaKIiii HFOHHOTO OOMEHa,
ypaBHEHUS PEaKIHil, MOATBEPKIAIOIIUX CYIIECTBOBAHUE TEHETHYECKON CBS3HU
MEXy BEIIECTBAMH PA3JIUYHBIX KJIACCOB;

. PacKpbhIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIIBHBIX PEaAKIUi
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca dTUX peaKIuii;

. IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHUSI,
BO3MOXXHOCTH MPOTEKAHUS XMMHUYECCKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBHUSIX;

. BBIUUCTSATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAcCChI
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHUYECKOTO 3JIEeMEHTa Mo (opMmysie COeAUHEHHUS,
MacCOBYIO JIOJIO BEIECTBA B PACTBOPE, NPOBOAUTH PACUETHI MO YPABHEHUIO
XUMHYECKOM peaKilny;

. coONroaTh MpaBWiIa  TOJL30BAaHUS  XUMHUYECKOW TIOCYIOW |
71a00paTOpHBIM O00OPYIOBAaHHMEM, a TAKXKE IMpaBHiIa OOpalleHUs C BEIIECTBAMU B
COOTBETCTBHM C WHCTPYKIHSMHU TIO BBITIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX
OTBITOB TO TIONYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEMIECTB (aMMHaKa W
YTJIEKUCIIOTO Ta3a);

. POBOAUTh PEAKIUU, TOATBEPKIAIOIMINE KadyeCTBEHHBI COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MYTEM XJIOPHA-, OPOMHI-, HOIUI-,
KapOoHat-, pocdar-, CHIHKAT-, CyIb(aT-, THAPOKCUI-NOHBI, KATHOHBI AMMOHHMSI 1
WOHBl M3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIHE B  BOJHBIX PacTBOpPax
HEOPTaHUYECKUX BEIIECTB,;

. NPUMEHSITh OCHOBHBIC OTEPAIMA MBICIIUTEILHON JEATeIbHOCTH —

aHallu3 W CHHTE3, CpaBHEHHE, OO0O0OIIEeHHEe, CHUCTEMATH3aIlMI0, BBHISIBICHUE



IMPUYIUHHO-CJIICACTBCHHBIX CBSI3EM — A1 U3YyUYCHUA CBOMCTB BCIICCTB H
XUMHYCCKUX pCaKHHfI, CCTCCTBCHHO-HAYYHBIC MCTOAbI ITO3HAHHUA — H3.6J'IIO,Z[CHI/IC,

U3MEpPEHUE, MOACIIUPOBAHUE, SKCIEPUMEHT (PEeanbHbI U MBICIIEHHBIN ).



TEMATHUYECKOE IIVTAHUPOBAHHUE 8 KJIACC

Ne | HaumeHOBaHHUE Pa3ae10B H TEM KoJsniecTBo 4acoB DJIeKTPOHHBIE (HU(ppOBLIE)
/1 | MporpamMMel Bcero KonTpoJbHble IIpakTnyeckue o0pa3oBaTe/bHbIe pecypehbl
padoThI padoThI
Pa3nea 1. IleppoHayaibHble XMMHYeCKHE IIOHATHSA
X — 0
11 eclf\e/[griozH]ziIH;;apf 12 ;II?TCI:erCKOﬁ 5) 2 bubmorexa [JOK
' P https://m.edsoo.ru/7f41837c
JIeSITEIbHOCTH YeJIOBEKa

bubmmoreka [{OK

1.2 | BemecTBa 1 XUMHUYECKHE PEAKIIUU 15 1 https://m.edsoo.ru/7f41837c

Hroro mo pazmeny 20

Paspnen 2. BaxHeilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
bu6mmoreka [IOK

2.1 | Bo3ayx. Kucnopoa. [Tonsitre 06 okcumax 6 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK

2.2 | Bomopon. [lonsiTre 0 KHUCIOTaX U COJISIX 8 1 https://m. edsoo.ru/7f41837c
bu6mmoreka [IOK

2.3 | Boga. PactBopsl. [loHsiTHe 00 OCHOBaHUSAX 5 1 1 https://m. edsoo.ru/7f41837c

24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 bubnunoreka [JOK

' COEIMHEHUN https://m.edsoo0.ru/7f41837c
Hroro no pazgeny 30

Pa3znen 3. llepuoaguueckuii 3axkoH u [lepuoguveckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. Ctpoenue aToMoB. XUMHYeCKAast

cBsI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbLHBIE PC€AKIINH

[Tepnoanueckuii 3akon u [lepuoamdeckas

bubmuoreka [JOK

3.1 | cucrema xummudeckux snementos . W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma — :
39 Xumuueckas cBsizb. OKUCIUTEIBLHO- 8 1 bubnuoreka [JOK
) BOCCTAHOBUTEJIbHBIE PEAKLINT https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hrroro no pasnery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4 5

I[TPOTPAMME
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9 KUIIACC

Ne KosnuecTBo 4acoB DJIeKTPOHHBbIE
u/n HanmenoBaHue pa3jesioB U TeM NPOrpaMMBbl Beare Kontpoabmbrie | [pakTHueckue f)léy;g)g)(:g;lgbnme
padoThI padoThbI pecypebi
Pa3nes 1. BemecTBo U XMH4yecKkne peakuun
11 [ToBTOpEHUE U yriydiieHne 3HaHu OCHOBHBIX 5 1 bubnuorexa [JOK
pazziesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX PEAKIINN 4 BH6J.IHOTeKa HOK
https://m.edso0.ru/7f41a636
13 DNeKTpoIUTHYECKas JUccolranus. XUMHUECKHe 8 1 1 bubnuorexa [JOK
peaKkuuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl 4 MX COeIMHEHU S
21 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 4 1 bubnuorexa [JOK
VIIA-rpynnel. ["anorenst https://m.edsoo.ru/7f41a636
29 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 6 bu6moreka [IOK
VIA-rpynmer. Cepa u €€ coequHeHUS https://m.edsoo.ru/7f41a636
23 OO6mast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB v 1 bubnuoreka [IOK
VA-rpynisl. A30T, Gocdhop U X COSTUHEHUS https://m.edsoo.ru/7f41a636
o | romm e e | 1 ,  Bamerea LOK
https://m.edsoo.ru/7f41a636
COeJIMHEHUS
Hroro no pazgeny 25
Pa3znen 3. Meraiibl M X COeANHEHUS
3.1 | Obuue cBoicTBa METAIIJIOB 4 E:fg?ﬁﬁf:{i%ggﬁf 112636
3.2 Baxxseme MeTaJUIbl 1 UX COSIUHEHUS 16 1 2 ]r?tlf[?sﬂll;lr(r)f::;s%c])lgﬁ £413636
Hroro no paszneny 20
Pa3nen 4. Xumus u oKpykawuas cpeaa
4.1 | BemecTBa 1 MaTepHalbl B )KU3HU YEIOBEKA 3 Eubmiorexa TOK
https://m.edsoo.ru/7f41a636
Wroro no pazgeny 3
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 4 7
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocBemnienue
* Xumus, 11 xnacce/ T'abpuensa O.C., Octpoymon WN.I'., Cnaakos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA
Xumus (6a30BbIil ypoBeHb). Peanuzanus tpedosanuii ®I'OC ocHOBHOTrO 00111€T0
oOpa3oBaHus: MeToudeckoe rnocodue s yuurens / Kasepuna A. A., [lnuyruna

I'.B.; mox pen. I'. B. [Inuyrunoi. M.: ®I'bHY «MHCTHTYT CTpaTeruu pa3Butus

obpazoBanus PAOy, 2022. 81 c.:um.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bu6mmotexa [IOK https://m.edsoo.ru/7f41837c
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