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IMNOACHHUTEJIBHAA 3AIINCKA

[IporpaMma MmO XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBjieHa Ha OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pazoBaTensHOI TPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe eaepanbHOll pabodeil mporpaMmbl
BOCIIUTAHUS U C YUYETOM KOHIEIMIUU MPernogaBaHusl y4eOHOTro npeaMera « XuMush»
B 00pa3oBaTeNbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1o Xxumuu JOa€T TpEACTaBICHUE O LENAX, OOIed cTpareruu
oOy4yeHusi, BOCHHUTAHUS UM PAa3BUTUA OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeamMera, yCTaHaBIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycMaTpuBaeT paclpeiiesieHe €ero IO KilaccaM M CTPYKTYpUPOBAHHUE T10
paznenaM W TeMaM MPOTPaMMbl IO XHMHUH, OINPENETseT KOJWYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU CoZIepKaHUS, PEKOMEHAYEMYIO
MOCJIEI0OBATEIBHOCTh M3YUYEHHS] XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTpHU
IPEIMETHBIX CBS3€H, JIOTMKA Yy4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
oOyyJaronuxcsi, ornpeaesieT BO3MOKHOCTH MpeaMeTa Uil pean3auu TpeOoBaHun
K pe3yJibTaTaM OCBOCHUS OCHOBHOW OO0Opa30BaTEIbHOW MPOrpaMMbl Ha ypPOBHE
OCHOBHOTO 001Iero o0pa3oBaHmsi, a TaKXKe TPeOOBAHUN K pe3yJibTaTaM O0y4YeHUS
XUMUU HAa YypOBHE IIeJIe WU3Yy4YEHHUS MpeaMeTa W OCHOBHBIX BHJIOB YyueOHO-
MO3HABATENLHON  JIEATEIbHOCTH  OOYy4YalolIerocss MO OCBOEHUIO  y4eOHOTO
coJiepKaHusl.

3HaHWE XWMHH CIIYXKUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOydJarorierocsi, ero MnpejcTaBiIeHU O MaTepUATLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyEeMble XUMHEH NpPECTaBICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTAX pEHIeHUs riao0aabHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSL UYEJIOBEUECTBA — CBHIPbEBOM, SHEPrEeTUUYECKOU,
MUIICBOU M SKOJIOTUYECKON O€30IacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  peaju3aldd  BO3MOXHOCTEM Ui  CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYpPhI JUYHOCTH, €€ 00I1Iel U (YHKIIMOHATBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBaHWE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmxcsi, HABBIKOB HMX CAMOCTOSITEIHHOW y4eOHOW  JCSITEIBHOCTH,
OKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIHUMBIX KaKk B
MOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMUT CO CHEHU(PUKOW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsIIa HA €MHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUU E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH OOYYArOIINXCS;



crocoOCTByeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTHYECKOE
00pa3oBaHUE 00yJArOLTUXCSI.

JlanHbple HampaBiieHUs B OOYYEHMHM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAHHBIM OTpaXEHHWEM 0a30BOM HAYKW XMMHH Ha ONpPECIEHHOM dTarne e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero 00Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XHMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITHN
OpPraHNUYECKON XUMUH.

CrpykTypa coaepKaHus MPOTpaMMbl MO XMMUU CPOpPMUpPOBaHA HA OCHOBE
CHUCTEMHOro mnoaxona k €€ uzyuyeHuro. ColepaHHUE CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUN 0 XUMHYECKOM JJIEMEHTE M BEIIECCTBE U CUCTEMBI TOHATUH O XUMHYECKOU
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO MPUHLHUITY
IIOCJIEIOBATENBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX IPEIACTABICHUN
pPa3HOI0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa J[. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBS3H;

— TMpeACTaBIeHUN 00 JIEKTPOIUTUYECKON JUCCOIMAIMN BEIIECTB B
pacTBopax.

Teopernueckue 3HaAHUS PACcCMATPUBAKOTCS HAa OCHOBE OMIIMPUYECKU
NOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEI0BATENBHO OT OJIHOTO
YPOBHSI K JIPyroMy, BBITIONHSIS (QYHKIIMA OOBICHCHHWS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXKHOCTEU IPAKTUYECKOTO IPUMEHEHHUS U IOJTYyUYECHUS
V3y4aceMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABJICHNUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U
METOJIaM II03HAaHUs B Hayke. M3ydeHne XUMHM NPOUCXOIUT C MPHUBICUCHUEM
3HAHUM W3 paHee M3YUYEHHBIX Y4eOHBbIX NpeaMeToB: «OKpYyKaloIuid MUp»,
«buomorus. 57 kimacce» u «dusuka. 7 Kiacey.

[lpn wW3ydyeHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HAayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JNEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaya y4eOHOro mnpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMbl XUMUYECKHUX
3HaHUN — BaKHEUIIUX (PAKTOB, MOHSATUM, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O0OOIIEHHII MHPOBO33PEHUYECKOIO XapakKTepa, sSA3blKa HAayKH, B



IpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPH HW3YYEHUW BEIIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUH M PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHU B Y4YeOHO-IO3HABATENIbHOW M Yy4eOHO-UCCIEeI0BATEIbCKON
JeSTeIbHOCTH, OCBOCHHHM NPaBHJI O€30MacHOr0 OOpalieHus C BEIeCTBAMHU B
IOBCEIHEBHOM KU3HMU.

[Tpu u3yueHUn XMMHUU HAa YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHUs BaXXHOE
3HaUYCHUE NMPUOOPETH TaKue IeJIH, KaK:

— (¢opMUpOBaHHWE WHTEIJIEKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHIATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHHe
o0ydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHONW NIEITEbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— oOecrnieueHne yCIOBHM, CIOCOOCTBYIONMUX MPUOOPETEHUIO 00YyUAIOIITUMUCS
OMbITa PA3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOUINX YHUBEPCAIbHOE 3HAYCHUE s
Pa3TUYHBIX BUOB ICSITCILHOCTH;

— (dopmupoBanue oOmEed (QyHKIIMOHATBHOM W  €CTeCTBEHHO-HAYy4YHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHHUHA OOBSCHITH W OICHUBATH SBICHUS
OKPY’KaIOIIEr0 MHpA, WCIOJIB3yS 3HAHUS W OMBIT, MOJYYEHHBIC NMPU W3YUECHUU
XUMUHU, TPUMEHSITh MX MPU PEIIeHUH MNpoOJieM B TMOBCETHEBHOW KU3HU U
TPYJIOBO IE€STEIbHOCTH;

— ¢opMmupoBaHHe y OOydYaOMMXCA TYMAHUCTHYECKUX OTHOIICHHA,
NOHUMAaHUS LEHHOCTH XUMHUYECKUX 3HAHUM HJisi BBIPAOOTKH 3KOJIOTHYECKU
1EJ1eCO00pa3HOro TMOBEJIEHUS B OBITY M TPYAOBOM JESITENIBHOCTH B IEJSIX
COXPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUIS M HANpPaBIEHHOCTU AATbHEHIIEro
00yueHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS XMMHM Ha YpPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2
yaca B HEJIel0), B 9 kiacce — 68 JacoB (2 yaca B HEJICIIO).



COIAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbLHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTBa. PU3MUYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BenlecTB. [loHsATHE O MeTomax MO3HAaHMUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CriocoOnI pazeneHus: cMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHTbl. CHMBOIBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClIOkKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCT aTOMOB XUMHUYECKHUX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OtHOcHuTENbHAS MOJEKYJIsIpHasg macca. MaccoBas 0Ji1 XUMUYECKOIO 3JIEMEHTa B
COCJIMHECHUH.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMOCBs3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX eAuHUI] BemiectBa. Pacuérel mo ¢dopmynam
XUMHUYECKUX COCTUHECHUMN.

OU3NYECKUE U XUMUYECKUE ABJICHUS. XUMUYECKasd PEAKIHS U €€ MPU3HAKH.
3aK0H COXPAaHEHHS MacChl BEIIECTB. XWMHUYECKHe ypaBHeHUs. Kiaccudbuxarms
XUMUYECKUX PeaKIuil (COeTuHEHNs, Pa3I0KeHUs, 3aMEIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCY0M, paBuiiaMu paboOThl B JaOOpaTOpPUU U
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OpYyIOBAaHUEM, H3yUYEHUE U OMHCAHHE
bu3nUecKuX CBOMCTB O00pa3IlOB HEOPraHUYECKHX BEIIECTB, HAOIIOJCHHUE
¢busnueckux (IJIaBjIeHUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMS BOJbI) U XMMHYECKUX (FOpEHHUE CBEYHU, MPOKATHBAHUE
MEJTHOM MPOBOJIOKH, B3aUMO/JICUCTBUE MeJa ¢ KUCJIOTON) sIBICHUM, HAOII0/ICHUE U
ONHUCAaHUE NPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (paslioxKeHUue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUe THAPOKCUIA
menu (I1) mpu HarpeBanum, B3auMoJieicTBHUE Kele3a ¢ pacTBopoM coiu meau (II),
U3YUYEHHUE CIOCOOOB pa3/ICiCHUs] CMECEH: ¢ MOMOIIbI MarHuta, (uibTpOBaHUE,
BBITIAPUBAHUE, AUCTHILIISAINSA, XpoMaTorpadusi, MpoOBEJCHUE OYUCTKH TTOBApPEHHON
comv, HaONIOJEHWE W  ONMUCaHWe  pe3yJbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJEIEH MOJEKYJ
(I1apOCTEPHKHEBBIX).

BaxHeilne npeacTaBUTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3znyxa. Kucmopoa — snemeHT u mpocTtoe
BemiecTBO. HaxoknmeHue kucimopoma B Tpupoje, (U3MYECKHE B XUMHUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzabl. I[lpumenenne kucimopona. CrocoObl



MOJIYYCHHST KUCTopoAa B J1abopaTopuud W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoza B mpupoe. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3hdekT XUMHUYECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHUE peakiuu. TOIUIMBO: yrojib U MeETaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE TapHUKOBOTro 3 (eKTa, pa3pylieHne 030HOBOTO CJIOS.

Bopopon — nsnemeHT m mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupoae, GU3MYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
nonyuyeHus. Kucnorsl u conu.

Mosnsipabiii 00BEM ra3oB. Pac4€Tsl Mo XUMUUYECKUM YPaBHEHUSIM.

@dusnyeckue CBOMCTBA BOAbl. Bojxa kak pactBoputenb. PacTBOpBHI.
HachllieHHbIE M HEHACBIIIEHHbIE PacTBOpPbl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 10Ji1 BelIeCTBa B pacTBOpe. XUMHUECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pactBOpoB B npupoze U B )KU3HH 4esioBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUpPOaHbIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccudukanus neopranmdeckux coemuuenuit. Oxcuasl. Knaccubukarms
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aM{OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Dusmyeckue M XUMHUYECKHE
cBomcTBa OKCUAOB. [loyduenrne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: INENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHMi. PU3NYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kuciot. dOuzndeckue u
XAMUYECKUE CBOMCTBAa KuCIOT. Psan aktuBHoctu MeramioB H. H. bekerosa.
[lony4yeHnne KUCIIOT.

Comu. Homenkiarypa coieil. @U3NYECKUE U XUMHYECKHUE CBOMCTBA COJICH.
[TonyueHue coiei.

['eHeTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICJICHHE COJIepKaHUsl KUCIOpoAa B BO3yXe, MOJTyUYEHHE,
coOupanue, pacro3HaBaHWE M U3YYCHUE CBOWCTB KHUCJIOPOJa, HAOIIOIECHUE
B3aUMOJEHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpalleHus TopeHus (Mo)kapa), O3HAKOMJICHHE C OOpa3laMu OKCHIOB U
OTNMCAaHUE HX CBOWCTB, MOJy4eHUE, COOMpAaHHUE, pACIO3HABAHME M H3y4YEHUE
CBOMCTB BOJIopoja (ropeHue), B3auMojencTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HMCIOJIb30BaHUE BHUACOMATEPUAIOB), HAONIOJEHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PacTBOPEHHUS BELIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHOMN
MAacCCOBOM J10JI€M pacTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBUE BOJBI C METAJJIaMU
(HaTpyeM ©  KaublMeM) (BO3MOXHO HCIIOJb30BaHUWE BHUJIEOMATEpPUAIIOB),



UCCIIEJIOBaHNE O00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HAOJII0/ICHNE U3MEHEHHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C METAJJIaMH, PEaKkIuid HEeUTpalu3aluu, IOJyYEHUE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHE OJHOIO METAJIa IPYTMM W3 PacTBOpa COJH, PELICHUE
DKCIEPUMEHTAIBHBIX 3a/ad 1o TeMe «BaxHeWmme KiacChl HEOPTaHUYECKUX
COCAMHEHUI.

IHepuognuecknii 3axkoH u Ilepuoamyeckas cucreMa XUMHYECKUX
yiemenToB JI. U. MenpaeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(UKAIUU XUMUYECKUX dreMeHToB. [loHsTHE O
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBIE W IIEIOYHO3EMENIbHBIE METAILIBI,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJPOKCUBI.

[lepnognyeckunii 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MengeneeBa.  Koporkomepuonnas u  JiIuHHOTNEpUoAHass  (HOPMBI
[Tepuoguueckont cucrembl xumuueckux 3iaemMeHToB [l. 1. Menneneea. [lepuobl
u rpynnsl. DPuU3ndeckuil CMBICI IOPALKOBOIO HOMEpa, HOMEpPOB IIEpUOaA U
TPYMIIBI AJIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saaep. M3oronsl. Dnexkrponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000J04ueK aToMOB TepBhIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckont cucremsl . M. MenneneeBa. XapakTepuCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro noJiokeHuto B [lepuoanueckont cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paguyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepuoauyueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB U1 pa3BUTUA Haykh W npaktuku. [[. MI. MenneneeB — y4y€Hbl U
rpaXKJaHMH.

Xumuyeckass cBsaA3b. KoBajieHTHast (moJisipHass M HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPULATEILHOCTh XUMUUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHud. OKHUCIUTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Iponiecchl OkucaeHns U BOCCTaHOBIEHNA. OKUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

u3ydeHue oO0pa3LoB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMM KHUCJIOT U IIEJIOYEH, ITPOBEIECHUE OIBITOB,
WUIIOCTPUPYIOLIUMX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peakuy pa3ioKeHHsl, COSTUHEHU).

Mesrcnpeomemmnnie ceasu



Peaymszannst MeXNpenMETHBIX CBSI3€M NPH HM3YyYEHMM XHMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HKCIOJIb30BaHUE KaK OOIIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01mMe ecTecTBEHHO--HAYUHbIE TTOHATHS: HAy4YHBIM (paKT, TUIOTE3a, TEOpusl,
3aKOH, aHallu3, CHWHTE3, Kiaccuukamus, TEPUOIUIHOCTh, HAOJIIOICHHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJa, AJIEKTPUYECKUIN 3apsl, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Ta3, (pu3ndyecKkue BETUYHHBI, ¢IHHHIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaAIbl, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOTIAEMbIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KITACC

BemecTBO U XMMHYECKAs] peaKUMsi

[Tepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XMMHUYECKUX DJJIEMEHTOB MEPBBIX TPEX TMEPUONOB, KalMs, KaJdblUs H UX
COCIMHCHU B COOTBETCTBHM C IIOJIO)KEHHUEM 3jeMeHTOB B Ileprnonnueckoi
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys u1 HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHYCCKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEJIMHEHUI, TEHETUYECKas CBSA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanys XuMUYECKUX PeaKIUii MO pa3IMuHbIM NpHU3HaKaM (110 YUCITY
W COCTaBy YYacCTBYIONIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, 1Mo
U3MEHECHHIO CTETICHEH OKUCIEHUS XMMHYECKUX AJIEMEHTOB, MO 0OpaTUMOCTH, IO
Y4aCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYCCKUEC
YpaBHEHUS.

[Tonsitue o ckopocT xumuyeckod peakuuu. IloHsTue 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsiTHe 0 TOMOTeHHBIX U reTepOreHHBIX
peakuusx. Ilonarue o karammse. [lonstue o xumuueckom paBHoBecuu. DakTopsl,
BJIUSIIOIIME HA CKOPOCTh XUMHUUYECKOW PEaKIuh M TOJO0KEHUE XHUMHUYECKOTO
pPaBHOBECHSI.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIC ~ PEAKIMU,  DJICKTPOHHBIM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaxkuuu. CocraBnenue YpaBHECHUM



OKHCJIMTEIIbHO--BOCCTAHOBUTENIBHBIX ~ PEAaKUUM C  HMCIOJB30BAHHEM  METOJA
AIEKTPOHHOTO OajaHca.

Teopust ANEKTPONUTUUECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Katnonbl, annonsl. MexaHu3M AUCCOLMALMUA BEIIECTB C PA3IWYHBIMU BHUAAMHU
xuMuueckoit cBsa3u. Crenenpb aucconuan. CUibHbIC U CTA0bIe DJIEKTPOJIUTHI.

Peakium noHHOTO OOMEHa. Y CIoBuUs MPOTEKAHUS PEAKIUHA HOHHOIO OOMEHa,
MOJIHBIE M COKpAIllEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBoOWCTBa KHCIOT,
OCHOBaHMM W coJeil B CBeTe MpEICTaBIEHUNH 00 3JIEKTPOJIUTUUYECKON
nucconuanyu. KauecTBeHHbIE peakui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMH KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HeMeTauioB (Tpadura M anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PaA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIJIEKTPONPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JIUCCOUMALMU KHCIOT, IIEJIOYEeH U  COJIeH
(BO3MOKHO  HCHOJIb30BAHME BHJAECO MAaTepUaloB), IPOBEICHUE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKU  MPOTEKaHMs]  peakuuid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHUs, COCIUHEHHUs), paClO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEAKIUMd Ha HOHBI, pEUICHUE
AKCIEPHUMEHTAIIBHBIX 3a]1a4.

HeMeTaaibl 4 MX coeITMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA Ha MpUMEpe  XJjopa
(B3aUMOJIEHCTBUE C MeETaJIaMd, HEMETaUlaMHy, IeJI04aMH). XJIOPOBOAOPO/I.
ConsHas KucCI0Ta, XUMUYECKHE CBOMCTBA, IMOJYyYEHHE, NPUMEHEHHE. [lericTBue
XJopa W XJOPOBOJAOPOJAa Ha OpPraHW3M 4YejoBeKa. BakHeWinue XJIOopuabl U HX
HaXO0XJCHHUE B IIPUPOJE.

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTENeHW OkucieHus. CTpoeHue M (PU3MYECKUE CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJA U Cephbl. AJIIOTPOIHbIE MOAU(PHUKAIIUN KUCIOPOIa
u cepbl. XumMuuyeckue cBoiicTBa cepbl. CepoBOaoOpoJ, cTpoeHue, GU3NYECKHe U
XuMu4yeckue cBorcTBa. OKCUABI cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHast kucioTa, (QU3MYECKHME U XUMUYECKHE CBOWCTBa (00mMe Kak
NPEICTaBUTENA Kjacca KHCIOT U cheuu@puueckue). XUMHUYECKHE pPEaKLuH,
JeXalMe B OCHOBE IPOMBIIIJIEHHOTO CIOCO0a TMOJMYYEHHS] CEPHOM KHCIOTHI.
[Ipumenenue cepHoii kucnoThl. Coau CEpHON KUCIOThI, KAUECTBEHHAs pEeaKlMs Ha



cynedar-uoH. Haxoxzaenue ceppl u €€ cCOeIMHEHUN B mpupoae. XUMHUECKOEe
3arpsA3HEHHE OKPYXKAIIIEH Ccpeabl COEAUHEHUSIMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPACHUS.

OO1as xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIC CTENECHU OKUCIEHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dbu3nueckre 1 XUMHIECKHe CBOCTBA. KpyroBopoT azoTa B nmpupojie. AMMHUAK, €ro
dbu3nueckre U XUMUYECKHUE CBOMCTBA, MoJydeHue u npuMeHeHue. Conu aMMOHUS,
ux pu3NUecKre U XMMUYECKUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KucCJoTa, €€ TmoydyeHue, (pU3nyecKue U XHUMHUECKHE
CBOliCcTBa (00mMe Kak TMPEACTABUTENS Kiacca KUCIOT W CHEIU(UYECKHeE).
Hcnonp30BaHMEe HUTPATOB U COJIEM aMMOHHMS B Kauye€CTBE MHHEPAIbHBIX
yno0peHuil. XuMru4ecKkoe 3arps3HeHUe OKPYIKAIOIIEeH Cpe/lbl COeTMHEHUSIMU a30Ta
(KUCTTOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBbI M BogoémoB). docdop,
alnoTponHele Moaudukauuu (ocdopa, (pU3MUECKUE U XUMHUYECKHME CBOMCTBA.
Oxcun pocdopa (V) u pochopHas KucioTa, PU3HMIECKUe U XUMHICSCKHUE CBOMCTRA,
nonyuenue. Mcnonb3oBanue GpocharoB B KaueCTBE MUHEPAIbHBIX YI0OPCHUIA.

Obmas xapakrepuctuka amneMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKUCICHHS.  YTJEpoJd,  aJUIOTPOIIHbIC
MoAau(pUKALIUKM, paCpPOCTpaHEHHE B TpuUpone, (puznueckue U XUMHUYECKHUE
cBoiictBa. Ancopbnusa. KpyroBopoT yriaepoaa B mpuponae. OKCUAbI yriiepoaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE Ha IKUBbIE OPraHU3MBI,
MOJIyYeHHE U MpPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a rinoOalbHOTO TMOTEIJICHUS KIMMarTa, MHapHUKOBBIM
s dexT. YrompHas KACI0Ta U €€ cor, uX (HU3NIECKUE U XMMHUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHECHUSIX
yriiepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAs KUCIOTa).
[IpupoaHbie HMCTOYHUKKA YTIIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKThI WX TepepaboTku (OCH3WH), UX POJb B OBITY U IPOMBINIJIEHHOCTH.
[TonsaTHe 0 OMONIOTUYECKH BaKHBIX BEIIECTBAX: XKUPaAX, O€IKax, yrieBojax — U X
poJii B OKM3HM 4YeloBeKa. MarepualibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COETUHEHHUI.

Kpemnauii, ero ¢u3umyeckue W XHUMHYECKHE CBOHCTBa, IIOJIyYCHHUE M
npumeHenue. CoenuHeHus KpemHusi B npupozae. OOmme mnpeacraBieHusi o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CWIMKAThl, X WCIOJIL30BaHUE B
OBITY, B IPOMBIIUJICHHOCTU. BaxkHellne CTpOUTENbHbIE MaTepHallbl: KEPaMHUKa,



CTEKJIO, TIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOTO WCIOIB30BAHUS
CTPOUTENILHBIX MATEPUAJIOB B IOBCEJHEBHOM JKU3HHU.

Xumuueckuit IKcnepumenm:

M3yueHHUE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJISIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOACHUE TTPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawmue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEIWHEHUI (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPHUAIIOB),
O3HAaKOMJIEHWE C o0pa3uaMu XJOpPUAOB (TaJOreHUIOB), O3HAKOMJICHHE C
obpasznaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOyTIMBaHUs caxapa Ioj JACHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3y4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOMN CEPHOM KUCIOTHI, MPOBE/IEHNE KAaUeCTBEHHOM peaKIuu Ha CyJb(aT-
WOH M HaOJIOJeHUE TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMYECKUMU
CBOMCTBaMH a30Ta, (ochopa M HX COEAMHEHUH (BO3MOKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iamMu a30THBHIX U (HOochHOpHBIX yaoOpeHui, moaydeHue,
coOupaHue, pacrno3HaBaHME€ U HW3Y4YCHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
KaueCTBEHHBIX peakIuii Ha MOH aMMOHHS U GochaT-uOH U U3yUCHHE MPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEUCTBHE KOHUEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEBIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEeHHE Moenen
KPUCTAUIMYECKNX PEmETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIICHHE C
poLIecCOM  aACOPOIMU  PAaCTBOPEHHBIX BEIECTB AKTHUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydeHue, coOupaHue, paclio3HaBaHUE U U3yuyeHUE
CBOICTB YIJIEKMCJIOTO ra3a, IpOBEJICHNE KaYyeCTBEHHBIX pPEaKlMi Ha KapOOHAT U
CUIMKAT-UOHBl W HW3YyYECHHE NPU3HAKOB HUX MPOTEKAHMs, O3HAKOMIICHUE C
NPOAYKIMEN CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHele HeMeTalIbl U UX COCTUHEHUSD.

MeTa/ibl 4 MX COeIMHEHU S

OO6mias XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux TmnonoxeHus B Ilepmoamueckon cucremMe XuMHYeCcKHX dieMeHTtoB JI. M.
MenpneneeBa u ctpoeHusi atomoB. CTpoeHue MeTaioB. MeTtamindeckasl CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMUECKass  pEIIETKA.  DJEKTPOXUMUYECKUH  pAl
HarpspbKeHu MetamuioB. dusnueckue U XMMUUECKUE CBOMCTBAa MeTayioB. OO0mue
CcrocoObl ModyyeHuss MeTawioB. lIoHSATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CrocoObl 3aluThl WX OT Kopposuu. CmiaBwl (CTaib, YYTyH, IIOPATIOMUHUM,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[I{erounbple MeTaIBL: TOJNOKEHHE B [lepronuecKkoil cUCTEME XUMUYECKUX
anemeHToB . 1. MenpaeneeBa, CTpO€HHE MX aTOMOB, HAXOXICHUE B IPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpusi U Kanusi). OKCUabl U



TUIPOKCUABl HaTpuss W Kanuda. lI[puMeHeHne WIEeNOYHBIX METAIOB W UX
COCJIMHECHUU.

[llenouyHo3eMeNbHBIE METAUIBI MAarHUM W KaJbLUW: IIOJIOKEHUE B
Ilepronnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B IIpupoae. PU3nuecKne 1 XMMAYECKUE CBOMCTBA MarHus
W Kaiblius. Baxnelmume coequHeHHs Kalblus (OKCHUI, THUAPOKCHUI, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmmroMuHUN: ToJiokeHUe B [lepuoanueckoi cucreMe XMMUYECKUX AJIEMEHTOB
. W. MenneneeBa, CTpOEHHUE aroma, HaxOXIeHHUE B Ipupone. Dusndeckue u
XUMUYECKHAE CBOMCTBA aTtOMHUHMS. AM(POTEPHBIE CBOMCTBA OKCUAA W THIAPOKCHIA
AIFOMUHUSL.

Keneso: monoxenue B [leppoanyeckor cUCTeME XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXJIE€HUE B npupoac. Pusnyeckue u
XUMUYECKHEe CBOMCTRBA kene3a. OKCUIbI, TUIPOKCU B U cosn kenesa (11) u xenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHHUE.

Xumuyeckuii IKcnepumenm:

O3HAKOMJIEHHE C oOOpasllaMu METAUIOB W CIUIaBOB, HUX (PU3MYECKUMHU
CBOMCTBAMHU, U3YUYEHHUE  PE3YyJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJIA
KaJIbIIMSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB),
VICCIIEIOBAaHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS Kejle3a B KUCIOPOJE
(BO3MOXXHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KAQUECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajablMs, AJTIOMUHUS, I[IMHKA, JKEJe3a
(IT) u xene3za (II1), meau (II), HabnroAeHUE U OMMCAHUE MPOIIECCOB OKPALIMBAHUS
IJJaMEHU MOHAaMU HATpUsl, Kalus W Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUJPOKCUIA ATFOMUHUS
Y TUJIPOKCHUJA IIMHKA, PEUICHUE SKCIEPUMEHTAIIBHBIX 3a/1ad Mo TeMe «BaxkHeniume
METAJUIBI U KX COCTUHEHUS.

XuMHuS M OKPYXKAKOIIAA cpeaa

BemectBa m Marepuanbl B IMOBCEIHEBHOW JXW3HU 4YeJIOBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuii B ObiTy. IlepBas momomib mnpu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarollehd cpeinl (MpeaenabHasi JI0IyCcTUMast
KOHIIEHTpaius BeiecTs, nainee — [1JIK). Poias Xxumuu B pemieHun 3K0JIOrM4ecKux
npooeMm.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MaTepuajioB (CTEKJIO, CIUIABbI METAJJIOB, MOJIMMEPHBIC
MaTepHaIbl).

Mescnpeomemmnoie ceasu



Peaymszanust MeXNpenMETHBIX CBSI3€M NpPH HM3yYEHMM XHMHUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJb30BaHWE KaK OOIIMX €eCTEeCTBEHHO-HAyUHBIX
MOHATUH, TaK U TOHATHUH, SBISIOMUXCS CUCTEMHBIMU JJIsi OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAay4HBIN (DaKkT, TUIIOTE3a, 3aKOH,
TEOpusl, aHauu3, CHHTE3, KiIacCupUKaluusi, MepUOAUYHOCTh, HAOIIOICHHE,
HKCHEPUMEHT, MOJIECIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
¢ PeKT, TeXHOIOTHS, MaTePUAIIHI.

®dusmuka: Martepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
NOJYNPOBOJHUKH, JUDJEKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoOe COCTOSIHUE BEIECTBA, a3, pacTBOpP, paCTBOPUMOCTb, KpUCTAIINYECKast
peméTka, CriaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, MJIaHETHI, 3BE3/bI, CoNHIIE.

buonorus: ¢orocunTes, mprxanwe, Omocdepa, SKOCHCTEMa, MUHEPATHHBIC
y100peHusi, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHbIE TOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIMBO, BOJAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIbTATHBI

JIMuHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTPaMMbI OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAIOTCS B X0Jie OOYyYEeHHS XMMHUU B €JAMHCTBE Y4YEOHOU U
BOCIIUTATEJIBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHCKUMU
COIMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPHUHSATHIMU B
o0IiecTBe MpaBWIaMM M HOPMAaMH TOBEAEHHUS M CHOCOOCTBYIOT IMpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMANIN3ANN 00YyYarOIINXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXalOT  T[OTOBHOCTh  OOYYaroOLIUXCS
PYKOBOJICTBOBaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OpPUEHTAUUM W
pacuIMpeHUE ONbITa AESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUA:

LIECHHOCTHOI'O OTHOLICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUECKOMY
M HAyyYHOMY HACJEIUI0, TOHMMAHUS 3HAYECHUS XUMHUYECKOM HAayKu B JKHU3HU
COBPEMEHHOr0 O0OILEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEPHON HMH(OpManuen o
IEPENOBBIX JOCTMIKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEOBAaTENbCKOM, TBOPUECKOM W  APYTUX  BUAAX
NeSITeIbHOCTH, TOTOBHOCTU K pPa3HOOOpPa3HONW COBMECTHOH JAEATEIbHOCTU IpU
BBINIOJIHEHUH YYEeOHBIX, TO3HABaTEIbHBIX 3a/lay, BBINOJHEHUH XUMHUYECKHUX
IKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ B3aUMOIIOMOIIM B TIpoliecce€ ATOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE€ TOBEICHHE M IIOCTYIIKM CBOHMX TOBApUILEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUSA ITOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT 0 MO3HAHUSA:

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XWMHYECKOM pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM M COCTAaBIIAIOLIME
OCHOBY JUIsl IOHUMAaHMsI CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSA IPUPOABI, B3aUMOCBA3SIX YEIIOBEKA C
MPUPOIHOM CPENO, O POJIM XMMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHWE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIUMBbIE Ui OOBSCHEHHUS HAOII0JaeMbIX MPOIECCOB U SIBJICHHIA,
MO03HABATENFHON, WH()DOPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpHl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOMU



JUTEpPaTypoOr, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHMIO, TMPOEKTHOM W  KCCIEN0BATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPABICHHOCTH U YPOBHS OOyUEHHS B
JlanbHEHIIeM;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3JI0POBBI0, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJIEICTBUU U
HETPUATHE BPEIHBIX MPUBbIYEK (YHIOTPEOIEHUS alIKOI0Jis, HAPKOTUKOB, KYPEHUS ),
HEOOXOJMMOCTH COOMIOJICHUs] TMpaBuia O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U pEaTbHOU KU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:

HWHTEpEC K MPAKTUYECKOMY M3YyUYEHHUIO0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
YBOKEHHE K TPYAy M pe3yjibTaTaM TPYJOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XWUMHU, OCO3HAHHBIA BHIOOP
WHIUBUYAIbHON TPAeKTOPUU MPOAOIIKEHUS 00pa30BaHus C YUYETOM JIUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHanbHON eSITENbHOCTH U Pa3BUTUSI HEOOXOJUMBIX YMEHUH,
TOTOBHOCTH aJalTUPOBATHCS B TPO(HECCHOHATBLHOU CpEIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH I€J€CO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHUKY
JKU3HU Ha 3€MJIE, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE LIEHHOCTH 3JJ0POBOTO U
O6e3omacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBuiI 0€30MaCHOTO MOBEICHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUX,
YIPOXKAOIIKX 310POBbIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU W3YUYCHUH XUMUH, IJIs
penieHus 3a1a4, CBA3aHHbBIX C OKPYKalOLEed IPUPOIHON CPENOU, AJIsl ITOBBIIEHUS
YPOBHSI ~ DKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOoOJeM M MyTel MX pelIeHUss MOCPEJCTBOM METOJ0B XHWMUH,
SKOJIOTUYECKOT0 MBIIIJICHHS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIbHOU NPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe weTanpeaMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAYUMBIE JIS
dbopMHpOBaHUA MHPOBO33PEHHS OOIIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
MPUHIINI, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETax W TO3BOJISIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (GOPMHUPOBATH MPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTUHE MHpA, M YHUBEpPCaJIbHbIC yUeOHbIC NeWCTBUS (II03HABATEIIbHbIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOphle oOecrneunBaloT (OpMHUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHMIO M OCYILIECTBICHUIO Y4eOHOMU
NEATEeIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE NeiiCTBUSA

ba3zoBble 1ornyeckue aAeicTBUA:

YMEHHUSI HKCIOJIb30BaTh MNPHUEMBI JIOTMYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKU, YCTaHABJIMUBATh B3aUMOCBSI3b C JPYTUMHU TOHSTUSIMH), HUCIOJIb30BaTh
MOHATHS 711 OOBSICHEHUS OTJEIBHBIX (P)AKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPHUH ISl KIACCU(PUKAIMA XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIEJACTBEHHBIE CBS3M MEXKIAY OOBEKTAMU H3yUYCHUS,
CTPOUTH JIOTUUECKHE pAcCyX ACHUS (MHIYKTUBHBIE, AENYKTUBHBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATh B IMPOIECCEe NO3HAHUS NOHATUA (TpeAMETHBIE U
METaINpeIMETHbIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJIEIbHBIEC MPEACTABICHUS —
XUMUYECKUU 3HAK (CHUMBOJ JJIEMEHTa), XUMHU4eckas (opMyna M ypaBHEHHUE
XUMUUYECKON peakinu — MpU PelIeHUH YueOHO-TTO3HABATEIbHBIX 3aJ]la4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBISABIATh U XapaKTepU30BaTh CYIIIECTBEHHBIC
MPU3HAKH W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUi,
BBISIBIISITh ~ OOIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEUHS B U3yUaEeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBarebcKe 1eMCTBU:

YMEHHUE HCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KA4€CTBE HHCTPYMEHTA
MO3HAHUA, a TaKKe€ B KayeCTBE OCHOBBI JUIsi (POPMUPOBAHUS THUIOTE3BI I10
IPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMbBIX CYKJICHUN;

NpUOOpPETEHUE OMNbITa 10 TUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YYEHHMUYECKMX JKCIIEPUMEHTOB, YMEHHE HaOMonaTh 3a XOJOM IIpoliecca,
CaMOCTOSATENILHO MPOTHO3UPOBATH €0 PE3yibTar, GOpMyIUpPOBaTh 0000IIECHHS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHUS, COCTABISATh OTUET
0 MpOo/ieJIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HH(HOPMAIIHIO
Pa3ITUYHBIX BUJIOB U (HOPM MPECTaBICHUS, MTOJIyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAs JUTeparypa XUMHUYECKOTO COJAEp)KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh NPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



yMEHUE NPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJUMBIX I BBIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3aJ]a4 OMpPEIeIEHHOTO TUIIA, TPUOOPETEHUE ONbITA B
00JaCTH  MCHOJIb30BaHUsI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3JIMYHBIX OUCKOBBIX CUCTEM,
CaMOCTOSTEILHO BHIOMPATh ONTUMATBHYIO (pOopMy MpeAcTaBieHUs HHPOpMAIUA U
WUIIOCTPUPOBATh pEIIAEMbIE 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmaMu,
IpyrumMu opmMamu rpaduKu U ©X KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh U aHAJIM3UpOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEZIOBATEIbCKOM NIEATEIHbHOCTH MH(MOPMAIMIO O BIUSHUH MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO3SKMCTBA M TPAHCIIOPTA HAa COCTOSHUE OKPYXKAKOLIECH NPUPOIHOU
cpensl.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1CHCTBHSA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juamora W (WIH) JIUCKYCCHUH) TIO
CywmecTBy  oOcykmaemol  Tembl, (OPMYyIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS NIPEII0KEHHON 3a/1a4U;

YMEHHSI  MPEACTABIATh  IOJYYEHHbIE  PE3yJibTaTbl  MO3HABATEIBHOM
NEeATENbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJlaTh MpPEe3eHTALUI0
pE3yNbTATOB BBIMOJHEHUS XUMHUYECKOrO IKCIEpUMEHTa (Ja00paTOPHOTO OINBITA,
1abopaTopHOI pabOTHI IO HUCCIICIOBAaHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEJIBbHOM W  MCCIEAOBATENbCKOW  JICSITENBHOCTH  INPU  PEUICHUU
BO3HMKAIOIIMX NpPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uluil (00cyxaeHuss, oOMEH MHEHHSIMH, «MO3TOBbI€ IITYPMBbD», KOOPAUHALIUSA
COBMECTHBIX JCHCTBUM, OIPENCICHHE KPUTEPUEB 110 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHe).

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeCTBHUSA:

YMEHUE CaMOCTOATENIbHO ONPENesITh UENH JEATebHOCTH, IUIaHUPOBATh,
OCYLUECTBJIATh, KOHTPOJIMPOBATH M MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO
NesITeIbHOCTD, BHIOMPATh Hanbosee d(hPpekTuBHBIC CIIOCOOBI pelieHusT Y9eOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUU I[PU BBIINOJHEHUM 33JaHUN C YYETOM
NOJIYYEHHs] HOBBIX 3HAHUM 00 M3y4daeMbIX OOBEKTaX — BEUIECTBAaX M PEeaKUHUsX,
OLICHUBATh COOTBETCTBUE IIOJIYYEHHOTO pe3ysbTaTa 3asBICHHOW L€, YMEHUE
MCII0JIB30BaTh U AHAIIM3UPOBATH KOHTEKCTHI, IPEJIaracMbl€ B YCIOBUY 33 JaHUN.

IHPEJIMETHBIE PE3YJIBTATHBI

B cocraBe nmnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIep)KaHus, YCTAaHOBJIEHHOTO HaHHOW (¢eaepanbHOH pabouelt MporpamMmon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOIIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



neicTBUl, crnenupuUeckue Ui TPEAMETHOW oOmacth  «XUMHS», BUIBI
JEATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K koniy o0yuenus B 8 Kiacce npeMeTHbIEC pe3yabTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHUX IOHATHH: aTOM, MOJICKYJa,
XUMUYECKUN DJIEMEHT, INPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ, KHMCJIOT4, OCHOBAaHHE, COJb, IEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XMMHUUYECKasl peakius, KiacCU(UKaIUs peaKluid: peakiuu
COCIMHEHNUSA, PEaKUUU PAa3JIOKEHUs, pEaKUuu 3aMElICHUs, peaKuuu
oOMeEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEMI0BOU 3 (EKT peakiuu,
AP0 aTOMa, JJICKTPOHHBINM CIIOM aroma, aToMHas OpOWTallb, PaIAYC
aToMa, XMMHMYECKasl CBs3b, MOJISIPHAS WM HENOJISIpHAs KOBAJCHTHAs CBSA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHWOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mpolieHTHas! KOHIICHTPAIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHUH U
MIPUMEHATH ITU MOHITHUSA IPU OMUCAHUU BEIIECTB U UX MPEBPALLCHUN;

e HCIOJNB30BaTh XHWMHUYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpPMYyI
BEILIECTB U YPABHEHNUI XUMHYECKUX PEAKIIMIL;

e ONpPENENsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
IIPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCy COEOUHEHHM 110
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSIX;

e packpeiBaTh cmbichn Ilepuomuueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh NOHUMAHHE IEPUOAUYECKONM 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX IOJOXKEeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHa ABOTaJpo;

e ONHUCHIBATH M XapakTepuszoBaTh TaOIUMuHyr0 Qopmy Ilepronnueckoi
CUCTEMBl XMMHMYECKUX OJJIEMEHTOB: pAa3JIN4aTh IIOHATHS «TJIABHAS
noarpynmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoanueckas cucremMa Xxumuueckux saemeHtoB JI. WM.
MenpaeneeBay € YHCIOBBIMM XapaKTEPUCTUKAMH CTPOECHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB | 3apsj spa, oOIiee YUCIO IEKTPOHOB
U pacnpeiesieHUue uxX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YKUCIy M COCTaBy Y4YacTBYIOIIMX B pPEaKIuu
BELIECTB, N0 TEIIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHWE TPUMEPAMU MOJEKYISIPHBIX
YPaBHEHHI COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM MPOTEKAHUS XUMHUYECKUX TMPEBpALICHUN B
Pa3IUYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYKO MaccChbl
BEIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MIPUMEHSTh OCHOBHBIE OIEpAlMU MBICIUTENbHON NEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMATHU3aluIo, KJIacCU(PHUKALUIO,
BBISIBJICHUE MPUUYUHHO--CJIEJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAyYHbIE METO/bI
MO3HAHUA — HAONIOJCHHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICTICHHBIN);

cleloBaTh ~ IpaBWJIaM  [IOJb30BaHUA  XMMHYECKOM  TOCYyIOW U
7a00paTOpHBIM  O00OpYJIOBaHMEM, a TakKXKe IMpaBWiaM OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIMBITOB MO TMOJYYECHUIO M COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XMUMHUYECKHE  DKCIEPUMEHTHl MO
pacro3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIBIO MHIUKATOPOB
(;makmyc, henondTanent, METHIOPAHXK U JPYTHE).

K xoniry o6ydeHus B 9 kjacce npeMeTHbIEe pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHUM:

PacCKpbIBaTh CMBICH OCHOBHBIX XWUMHUYECKUX NOHATHWA: XWMHYECKHUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, AHWOH, IIPOCTOE BEILECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTb, CTEIIEHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKas CBA3b, TEIJIOBOU 3P (heKT
peakuud, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAS] IUCCOLMALMUSA, PEAKIHUH HOHHOIO
oOMeHa, Karauu3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMble W



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKUCIEHHE U  BOCCTAaHOBJIEHUE,
aIoTpoNnusi, aM(pOTEePHOCTh, XUMHUYECKasi CBA3b (KOBaJIEHTHAas, MOHHAs,
MeTaJlTM4YecKas), KpUCTAIMYecKass pemeérka, KOppo3us METalioB,
CIUIaBbl, CKOPOCTh XUMHYECKOM peakiuu, MpeaeabHO JOMyCcTHUMas
koHueHTpanus [IJIK Bemecrtna;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH U
MIPUMEHSTh 3TU NOHATHUA IPU ONUCAHUU BELLECTB U UX MPEBPALLICHUM;
UCIIOJIb30BaTh XHUMHUYECKYIO CHMBOJIMKY JUJIsi COCTaBjieHUs Gopmy
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENEIATh BaJIECHTHOCTh U CTENEHb OKUCJIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIacCy CO€OUWHEHUU 1o (opmyiaM, BHA XHUMHYECKOU
CBs3W (KOBaJICHTHAs, WOHHAs, METaUIMYeCcKas) B HEOPTraHUYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMUYECKON (GopMyIie, XapaKTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATITUYECKOU
PEMETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. WM. MennpeneeBa wu
JIEMOHCTPUPOBATh €ro IOHHUMaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
tabmmunyio (opmy [lepruoamdeckoil CUCTEMBl XMUMHYECKUX DSJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHasg mnoarpynma (A-rpynma)y U «mnobodyHas
noarpynna (b-rpynma)», manbie u OoJbIIME TEPUOABI, COOTHOCUTH
0o003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOAUYECKONW Taliuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB H 3apsia sApa, o0OIlee 4YUCIO DJIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHCHUUN B
npejenax MajiblX NEPUOIOB U TJIaBHBIX MOATPYII C YUETOM CTPOSHUS MX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy WM COCTaBy YYACTBYIOLUIUX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME W CIENU(PUISCKUE XHUMHYCCKUE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIKCAHUE
MIPpUMEpPAMH  MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHMX
XMMUYECKUX PEAKIUM;

COCTaBJSAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEU, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIUN NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWi, MOATBEPKIAIONMNX CYIIECTBOBAHUE
IF€HETUYECKOM CBSI3M MEXY BEUIECTBAMU PA3JIUYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHMTEIIbHO-BOCCTAHOBUTENIBHBIX —PEAKIUN
MOCPEJICTBOM COCTABJICHMSI SJIEKTPOHHOTO OallaHCa ATUX PEaKIIMi;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUSA,
BO3MOXXHOCTH TMPOTEKAHUS XMUMHUYECKUX MPEBpALICHUNA B pPa3IUYHBIX
YCIOBUSIX;

BBIYKCIIATh OTHOCHUTEJIbHYIO MOJEKYJSIPHYIO H  MOJISIPHYIO MacChl
BEILIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »3JIeMeHTa 1o (dopmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOW PEaAKIUU;

coONIOaTh  MpaBUjia  TOJB30BAHUSA  XMMHUYECKOW  TMOCYAOW W
7abopaTopHbIM  00OpYy/JOBaHMEM, a TaKXke IMpaBujia oOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMH TIO BBITIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKAAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABAThH OMBITHBIM MyTEM XJIOpUJI-, OpOMUJI-,
noaua-, KapOoHat-, ¢ocdar-, cuIHMKaT-, cyiabhar-, THAPOKCUI-HUOHBI,
KaTUOHBl aMMOHHMSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX pacCTBOpPax HEOPraHMYECKUX BEILIECTB;

MPUMEHSTH OCHOBHBIE OINEPAllMU MBICIUTEIILHON JEATEeIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0OOIIEHHE, CHUCTEeMAaTU3aIlMI0, BBISIBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — [ U3YyYEHHUS CBOWCTB BEIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAy4YHbIE METOAbl IO3HAHUS —
HaOJIOICHUE, M3MEpEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbI U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KoauuecTBO 4acos
Ne HaumenoBaHme pa3iesioB u
KonTtposbHbie
n/n TeM MPOrpaMMbl Bceero
padoThI
Paspnea 1. IlepBoHavaibHble XUMUYECKHE IOHATHS
Xumus — BaxkHas 00J1acTh
€CTECTBO3HAHUA N
1.1 . 5 1
MPAKTUYCCKOU ACATCIIBHOCTU
YyeJioBeKa
BemectBa u xumuueckue
1.2 15 1
peakuuu
Wroro no pazneny 20

Pasjen 2. BaxkHeiilune npeacTaBuTe/ M HeOPraHMYeCKUX BelleCTB

Bosnyx. Kucnopon. Ilonsarue

2.1 6 0
00 okcrumax

59 Bonopoa.llonsitue o kucnorax 2 0
U COJIAX

)3 Bona. PactBopsl. [Torstue 00 5 1

OCHOBAHHAX

OCHOBHBIE KJIACCHI
2.4 . 11 1
HEOPTaHMYECKUX COCAMHCHUN

Hroro no pazneny 30

IIpakTuyeckue
padoTbl

JyeKTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Paspnen 3. Ilepnoanueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3aeMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cuctema 7 | 0 bu6mmorexa [IOK
XUMHYECKHX d1eMeHToB /I, H. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
Xumu4ueckas CBs3b. BuGmiorexa LIOK

3:2 OKHCITHTEIBHO- 8 ! 0 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pasnexy 15 ftilfsj?/ljr(r):ee;sigrouifoﬁWc
Pe3epBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 6 7

ITPOTPAMME



9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM
NporpamMmMbl

Ne i/

Pasnen 1. BemecTBo 1 XUuMHU4YecKHe peakul

11 [ToBTOpeHue u yriayOneHne 3HaHUN
' OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
' peaxiui

9J'IeKTpOJ'II/ITI/I‘IeCKaH Aucconuanus.

1.3
XHUMHUECKUE PEaKLUU B pacTBOpax
Uroro no pazgeny

Pa3gea 2. HemeTasibl M UX COCTUHEHU ST

OO0m1as XxapaKTepUCTUKa XUMHUUECKUX

21 sneMeHToB VIIA-rpynmsl. ["anorenst
OO011as XapakTepUCTHKA XUMHUECKUX

2.2 aneMmeHToB VIA-rpynmsl. Cepa u eé€
COEIMHEHUs
OO011as XapakTepUCTHKA XUMHUECKUX

23 aneMeHTOB VA-rpynsl. A30T, pochop 1 ux

COCAMHCHUA

OO61mas xapakTepuCTHKa XUMHUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u
KPEMHUH U UX COCIUHECHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero

17

25

KonTpoabHbie
padoThbI

IIpakTuyeckue
padoThl

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




Pa3zgea 3. MeTaauabl M UX COeTUHEHUS

3.1 OO1me cBOMCTBA METAIIIOB

3.2 Baxueiine MeTamisl U UX COSTUHEHUS

Uroro no pazgeny

Pa3nen 4. Xumus u oxkpy:xaiomas cpeaa

4.1 BeniecTBa 1 maTepuaibl B )KU3HU YEJIOBEKA
Uroro no pazgeny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636







IHHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Tema ypoka

[Ipenmet xumuu. Ponap XuMuu B 5KU3HU
yeJjioBeka. Teja U BelecTna

ITonsaTre o0 MeTogaxX MO3HAHUS B XUMUH

[IpocThle U cnoXHBIE BELIECTBA

XUMHUYECKHUE JIEMEHTBI. 3HAKU
(CUMBOJIBI) XMMUYECKUX 3JIEMEHTOB
OTHOCHUTENBbHAs aTOMHAs Macca.
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca
[TepBbie mOMBITKH KIacCUPUKAITTT
XUMHUYECKUX A1eMeHTOB. [loHsATHE O
IPYIIax CXOAHBIX AIEMEHTOB
[Tepronnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XUMHUYECKUX
anemenToB 1. . Menaeneena

[Iepuonsl, rpynmel, MOATPYIIILI

[IpakTuyeckas padora Ne 1 «IIpaBuna

KoaunuecTBo yacoB

Bcero

KonTposabHbie
padoTbI

Jlekyma, yteHne
y4yebHMKa

IIpakTn4yeckue
padoThI

MNap. 2 yurt. OTB.
Ha sonp. Ne2,3
(nncm)
Map. 3. oTB. Ha
gonp. Ne 1-5
(ycTHO)

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka [IOK
https://m.edsoo.ru/ff0d210c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bubnuorexa [JOK
https://m.edsoo.ru/ff0d2be8

bu6moreka [JOK
https://m.edsoo.ru/ff0d323c

bubnunoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubmuorexa [JOK
https://m.edsoo.ru/00ada52¢c

bubnuorexa [JOK
https://m.edsoo.ru/00ada52¢c

bubnunoreka [IOK




10

11

12

13

14

15

16

17

18

paboThl B 1a00OpaTOPUN U IPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pYIOBaHUEM»

ATOMHO-MOJIEKYJISIPHOE yUEeHHE

Crtpoenue atomoB. COCTaB aTOMHBIX
anep. N3otomnsl

AToMmbl 1 MOJIeKyJIbl. KOHTponbHas
pabota Nel Tlepuonnyeckuii 3aKoH U
nepuonnueckas cucrema .M.
Meneneesa.

CrpoeHue 31eKTPOHHBIX 000JI0UYEeK
aTOMOB 3JIeMeHTOB Ilepuoanueckoi
cuctemsl [[. 1. Menpaeneena

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €r0 MOJI0KECHUIO B
ITepnonnueckoii cucreme /1. U.
MeHnpeneeBa

3nauenue [leproanyueckoro 3akoHa A
pa3BUTHUSA HAyKU U nipakTuku. /. W.
MenneneeB — y4€HbIN, [1E1Aror U
rpaKJaHUH

DIEeKTPOOTPUIIATEIbHOCTh aTOMOB
XUMHUYECKHX 3JIEMEHTOB

WNonnasg xumMudeckas CBI3b

KoBanenTHas HCIMOJIsIpHAad XUMHUYCCKast
CBA3b

https://m.edsoo.ru/ff0d23dc

bu6moreka [JOK
https://m.edsoo.ru/ff0d2d50

bubnunoreka [IOK
https://m.edsoo.ru/00ada342

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuorexa [IOK
https://m.edsoo.ru/00ada6bbc

but6moreka [IOK
https://m.edsoo.ru/00ada824

but6moreka [IOK
https://m.edsoo.ru/00ada96e

bu6moreka [JOK
https://m.edsoo.ru/00adaab8

bubnunorexa [IOK
https://m.edsoo.ru/00adac34

bubmunoreka [IOK
https://m.edsoo.ru/00adaab9




19

20

21

22

23

24

25

26

27

28

29

30

KoBanenTHas MoJisipHasd XUMHUYCCKasd
CBs3b

CreneHb OKUCIEHUSA

3aKOH IMOCTOSHCTBA COCTaBa BEIICCTB.

Xummueckas popmyna. BaieHTHOCTD
aTOMOB XMMHYECKHX DJIEMEHTOB

Konrtponsnas pabora Ne2 o teme

«Ctpoenne atoMa. XMUMHUYECKas CBA3b

Oxcupsl: cocTaB, KnaccupuKanus,
HOMEHKJIAaTypa

CocraB ocuoBanuii. [loasatue 00
WHIUKATOpax

OcHoBaHHS: COCTaB, KJIacCu(UKAIIHS,
HOMEHKJIaTypa

Kucnotsr: cocras, kmaccudukarus,
HOMEHKJIAaTypa

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI MOJTYYEHUS, XUMUYECKHE
CBOMCTBa

[Ipaktuyeckas pabora Ne 6. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKIX
COCTUHEHUN

Konrponsnas padora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPIAHUUYECKUX
coeuHeHui"

MaccoBas 701 XUMHUYECKOT0

bu6moreka [JOK
https://m.edsoo.ru/00adaab8

bubnunoreka [IOK
https://m.edsoo.ru/00adae28

bubnunorexa [IOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edso00.ru/00adb486

but6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bubnunoreka [IOK
https://m.edsoo.ru/ff0d59¢2

bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubnunoreka [IOK
https://m.edsoo.ru/00ad9474

bubnunoreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9¢ela

bubmorexa [JOK



31

32

33

34

35

36

37

38

39

40

41

9JICMCHTA B COCAUHCHUU

KomnuectsBo Bemecrsa. Moiib.
Momnspaas macca

Yucrele BenrecTBa U cMec. CriocoOnl
pazaeneHus cMmecei

[IpakTuueckas pa6ora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OUYMCTKY MTOBAPEHHOM COMN)»

dusnueckue U XUMUYECKUE SIBJICHUS.
XuMUYecKas peakuus

[Ipu3Haku U ycioBus NPOTEKAHUS
XMUMHUYECKHX peaKIuii

Boluncnenus koiu4yecTBa, Macchl
BEIIECTBA 10 YPAaBHEHUSIM XUMUYECKUX
peakuuii

3aKOoH COXpaHEHHUsI MaCcChl BEIIECTB.
XHAMHWYECKUE YPABHEHUS

Knaccudukanus XuMU4eCKUX peaKiiuii
(coenuHeHus, pa3oXeHus,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIiI-
sHImKIoneauct. O0o0IeHne U
CUCTeMAaTHU3alus 3HAaHUH
KonTponbnas pabora Ne4 no Teme
«BemecTBa U XUMHUYECKUE PEAKIIUN»
Bo3ayx — cmech razos. Cocras
Bo3ayxa. Kuciopoa — sneMeHt u
npocroe BeuecTBo. O30H

https://m.edsoo.ru/ff0d350c

bubnuorexa [JOK
https://m.edsoo.ru/ff0d5230

bu6moreka [JOK
https://m.edsoo.ru/ff0d26ca

bubnunoreka [IOK
https://m.edsoo.ru/ff0d28¢c8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al6

bubmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubnunoreka [IOK
https://m.edsoo.ru/ff0d3b88

but6moreka [IOK
https://m.edsoo.ru/ff0d3{34

but6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubnunoreka [IOK
https://m.edsoo.ru/ff0d4290

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e




42

43

44

45

46

47

48

49

50

51

52

dusnyeckre 1 XUMHUUECKHE CBOIICTBA
KHCITOpo/ia (peaKIKi OKUCIICHHSI,
ropenue). [lonstue 06 oxcumax

Crioco0blI MosTy4eHHs: KUCI0po/ia B
1a00paTOPUN U TPOMBIIIIICHHOCTH.
[Ipumenenue kuciopoaa

TenoBoii 3¢ ekt XuMuIeckoit
peaxIyu, OHATHE O
TEPMOXUMHUYECKOM yPaBHEHHH, 3K30- U
SHIOTEPMHUECKUX PEAKIUIX

Tomnuso (HedTh, yroiab U METaH).
3arpsi3HEHUE BO3/IyXa, CIOCOOBI €T0
MPEAOTBPALLECHUS

[IpakTuueckas pa6ora Ne 3 mo Teme
«ITonyuyenue u cobupaHue KHCIOPOaa,
HU3y4YEHUE Er0 CBOMCTB)

Bonopoa — snemMeHT u npocroe
BemecTBo. Haxoxaenue B mpupoje
du3nyeckre 1 XUMHUUECKHE CBOICTBA
Bostopoaa. [Ilpumenenne Bogopoaa
CriocoOsI osTy4eHus BOAOPOia B
naboparopuu

[IpakTrueckas padota Ne 4 o Teme
«Ilonyuyenue u coOupanue BOAOPO/a,
HU3y4YEHUE E€r0 CBONCTBY

MounsipHbiit 00BEM ra3oB. 3aKOH
ABoraapo

Brruncienus o0béMa, KOJIHYECTBA

bu6moreka [JOK
https://m.edsoo.ru/ff0d4614

bubmunoreka [IOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bubmorexa [JOK
https://m.edsoo.ru/ff0d4c4a

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6moreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bubmoreka [JOK
https://m.edsoo.ru/ff0d4{42

bubnunoreka [IOK
https://m.edsoo.ru/ff0d542¢

bubmuorexa [JOK




53

54

55

56

57

58

59

60

61

62

63

BEIIECTBA rasa Mo €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

Beruucnenus 006EMOB ra3oB Mo
YPaBHECHHIO PEAKIIMU Ha OCHOBE 3aKOHA
06T)éMHBIX OTHOIHGHI/Iﬁ ra30B

dusnueckre 1 XUMUYECKHE CBOMCTBA
BOJIbI

Bopna xak pactBoputens. HacbllieHHbIE
Y HEHACBHIIIICHHBIE pacTBOPHI. MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o reme
«ITpuroroBiieHue pacTBOPOB C
onpeAesEHHON MacCOBOM J10IeH
PacTBOPEHHOTO BEIIECTBA

IlonsTHE O KHCIIOTaX U COJISIX

KonTponbnas padora NeSto teme
«Kucnopoa. Bogopon. Boga»
[TonyueHne u XMMUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM()OTEpHBIX
OKCHJIOB

[TonyueHre n XMMUYECKHE CBOMCTBA
OCHOBaHUH

[Tony4yeHnue u XuMHYECKHE CBOMCTBA
KHCIIOT

I'eneTnueckas CBA3b MEXKY KiIaCCaMHU
HEOPraHWYECKUX COCTUHEHUN

O000I11IeHIE U CUCTEMATU3ALMs 3HAHUN

https://m.edsoo.ru/ff0d55a0

bubnunoreka [IOK
https://m.edsoo.ru/ff0d5708

but6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bubmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bubmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6moreka [JOK
https://m.edsoo.ru/ff0d50d2

bubnunoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmmorexa [JOK
https://m.edsoo.ru/ff0d664e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6moreka [JOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bubmorexa [JOK




64

65

66

67

68

OKHUCIUTEIBHO-BOCCTAHOBUTEIBLHEIE
peakiu

OKuCIIUTEIIN ¥ BOCCTAHOBUTEIIH.

PesepBHeIil ypok. O000IICHHE U
cucrtemaTusanus 3Hanuil. itoroeas
KOHTpOJIbHAs paboTa.

PesepBHelil ypok. O6o0IeHHE U
cHUCTeMaTU3alus 3HaHUI

PezepBHblit ypok. O0001IeHNE U
CHCTeMaTH3alus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

https://m.edsoo.ru/00ad9cb2

bubmoreka [JOK
https://m.edsoo.ru/00adb076

bubnunoreka [IOK
https://m.edsoo.ru/00adb076

bubnunoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubnuorexa [IOK
https://m.edsoo.ru/00ad9cb2

but6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

Tema ypoka

[Iepuoanueckuii 3aK0OH.
[lepuoanueckas cucrema
XUMHUYECKHUX 3eMeHTOB /J[. 1.
MenneneeBa

3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XMMHUYECKUX DJIEMEHTOB
IIEPBBIX TPEX IIEPUOOB
Knaccudukanmst 1 HOMEHKIaTypa
HEOPraHWYECKUX BEUIECTB

Byl xXuMu4ecKou CBSI3H U THUIIBI

KPUCTAJUIMYECKUX PEIIETOK

Konrponsnas pabora Nel no treme

«IToBTOpEeHuUE U yriayOiieHue 3HaHUiH
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca»

Teopust 3IEKTPOTUTUYECKOMN
nucconuanuu. CUnbHbIE U cadbie
AIEKTPOJIUTHI

HNoHuHbIe ypaBHEHUS peaKLUuid

XUMHUYECKHAE CBOMCTBA KUCIIOT U
OCHOBAaHMH B CBETE MPEACTABICHUI

00 AIEKTPOIIUTUIECKON TUCCOLUAIIUU

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmuorexa [JOK
https://m.edsoo.ru/00adb59e

but6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

bu6moreka [JOK
https://m.edsoo.ru/00adb7e2

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

bubmoreka [JOK
https://m.edsoo.ru/00adcd68

bu6moreka [JOK
https://m.edsoo.ru/00add448

but6moreka [JOK
https://m.edsoo.ru/00add5d8




10

11

12

13

14

15

16

17

18

19

XUMHUYECKHUE CBOMCTBA COJIEU B CBETE
MpeACTaBICHUN 00
AIEKTPOIIUTUYECKON TUCCOLIUAIIUU

OKHUCITUTEIEHO-BOCCTAHOBUTEIILHBIC
peaknuu

[TonsTHE O rUIpONIU3E CONEN

Knaccugukarus XuMruaeckux
peaKIuii o Pa3ITUYHbIM PU3HAKAM

[Tpaktuyeckas padora Ne 1.
«Pemenne 3KkCepuMEHTaIbHBIX
3ajau»

[ToHsiTHE O CKOPOCTH XMMUYECKOM
peakuuu. [IoHsATHE O TOMOTE€HHBIX U
reTePOTEeHHBIX PEaKIMIX

ITonsITHE O XUMHYECKOM PaBHOBCCHMU.
@akTOpsl, BIUAIOIIHAE HA CKOPOCTh
XUMHUYECKON PEAKINH U MOJIOKECHUE
XUMHYECKOIO PABHOBECHS
O060011eHNe U CUCTeMaTH3aIUS

3HAHUH

Konrponsnas pabora Ne2 o reme
«ONEKTPOIIUTUYECKAS TUCCOLMALINS.
XVMMHYECKUE PEAKIIMH B PACTBOPAX»

OO011as xapakTepUCTHKA raJlOr€HOB.
XUMHYECKUE CBOWCTBA HA IIPUMEPE
XJIopa

Xnoposogopoa. CossiHast KMCIIOTa,

bu6moreka [JOK
https://m.edsoo.ru/00add8b2

bubnunoreka [IOK
https://m.edsoo.ru/00adcade

bubnuorexa [JOK
https://m.edsoo.ru/00add9d4

bubmuorexa [JOK
https://m.edsoo.ru/00adbcb0

but6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6moreka [JOK
https://m.edsoo.ru/00adbe9a

bubnunoreka [IOK
https://m.edsoo.ru/00adc28¢c

bubnuorexa [JOK
https://m.edsoo.ru/00addd12

but6mmoreka [IOK
https://m.edsoo.ru/00addec0

bubmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK



20

21

22

23

24

25

26

27

28

XUMHUYECKHE CBOMCTBA, MOITyUYEHHE,
pUMEHEHHE

[TpakTuyeckas padora Ne 2 o Teme
«ITonyueHne COMAHOM KUCITOTHI,
U3y4YeHUe e€ CBOMCTB»

Brruunciienus mo ypaBHEHUsIM
XUMHYECKHUX PEaKIHid, €CIIK OJIUH U3
peareHToB J1aH B U30BITKE

OO01as XapakTepUCTHKA 3JIEMEHTOB
VIA-rpymnist

ANoTpornHble MOAU(HUKALINY CEPHI.
Haxoxnenue cepbl 1 €€ coeTMHEHUN
B MpUpOJE. XUMUYECKHE CBOMCTBA
cepol

CepoBoopo/1, CTpOeHHUE,
¢uznyecKrue 1 XUMHUYECKHE CBONWCTBA
Oxcupel cepsl. CepHast KUCIIOTa,
¢du3nueckre 1 XUMUYECKHE CBOMCTBA,
pUMEHEHNE

XHUMHUYECKUE PEAKLINH, JEXKAIINE B
OCHOBE MIPOMBIIIJICHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI.
XUMHYECKOE 3arpsA3HEHNE
OKPYXaIOILIEH Cpeabl COETUHEHUIMU
cepsl

Brruucnenue MaccoBoil 1011 BBIXOAA
MPOIYKTA PEaKIIKU

OO61as xapakTepuCTHKA JIEMEHTOB

https://m.edsoo.ru/00ade104

bubmunoreka [IOK
https://m.edsoo.ru/00ade348

bubmuorexa [JOK
https://m.edso0o.ru/00ade488

but6mmoreka [IOK
https://m.edsoo.ru/00ade64a

bubmoreka [JOK
https://m.edsoo.ru/00ade64a

bubnunoreka [IOK
https://m.edsoo.ru/00ade802

bubmuorexa [JOK
https://m.edsoo.ru/00adea28

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

but6mmoreka [IOK




29

30

31

32

33

34

35

36

VA-rpynmnsl. A30T, pacipoCTpaHeHUe
B Ipupo/ie, GU3NIecKue u
XHUMHUYECKHE CBOICTBA

AMMHak, ero puznyecKue u
XUMHUYECKHE CBOMCTBA, TOIyYEHHUE U
IPUMEHEHNE

[TpakTtuyeckas padora Ne 3 o Teme
«ITomyuenne aMmMuaKa, U3y4eHHe €ro
CBOMCTB»

A30THas KUCI0Ta, € pusnyeckue u
XMUMUYECKHE CBOUCTBA

Hcnonb3oBanne HUTPATOB U COJIEH
aMMOHHMSI B KQUe€CTBE MUHEPATIbHBIX
yaoopenuit. XumMuueckoe
3arpsi3HEHUE OKPY>KaIoIIei cpebl
COEIMHEHUSIMU a30Ta

docdop. Oxcun hochopa (V) u
dbocdopHas kucinoTa, puznyeckue u
XUMHUYECKHUE CBOICTBA, MOIyYCHHE

Hcnonp3oBanue GocdaToB B
KayecTBE MUHEPAJIbHBIX YA00pEHUH.
3arpsi3HEHUE IPUPOTHON Cpeibl
dbocharamu

Yraepon, pacnpocTpaHEHUE B
npupojie, GU3NIECKUE U XUMUICCKUE
CBOIICTBa

Oxkcupsl yraeposa, ux Guandeckue u
XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adeeca6

bubmunorexa [IOK
https://m.edso00.ru/00adf004

bubmuorexa [JOK
https://m.edsoo.ru/00adf180

but6mmoreka [IOK
https://m.edsoo.ru/00adf306

bub6moreka [JOK
https://m.edsoo.ru/00adf518

bub6moreka [JOK
https://m.edsoo.ru/00adf68a

bubnunoreka [IOK
https://m.edsoo.ru/00adfc20

bubmunoreka [IOK
https://m.edsoo.ru/00adfd9c

but6moreka [IOK
https://m.edsoo.ru/00adfebe




37

38

39

40

41

42

43

44

DKOJIOTHYECKUE TTPOOIEMBI,
CBsI3aHHBIE C OkcuaoM yriepoaa (IV)

VTroJIbHAas KHUCI0Ta U €€ COJIN

[TpakTnueckas pabora Ne 4 o teme
"[losrydyeHne yriekucioro rasa.
KayecTBeHHas peakiys Ha KapOOHaT-

n

HOH

[TepBoHaYabHBIE MOHATHUS 00
OpraHWYECKHUX BEIECTBAX KAK O
COCIMHEHUSAX yIIIepoaa

Kpemuuii u ero coeguneHus

[TpakTuyeckas pabora Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
«Baxneinme HeMeTauIbl U UX
COCIMHEHUS

Konrponsnas padora Ne3 o reme
«BaxHenime HeMeTalIbl U UX
COCIUHEHUS

OO01mas xapakTeprucTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Meraunueckas CBs3b U
METAJUIMYECKast KpUCTAJUTNYECKas
pemérka. PU3N4YeCKre CBOMCTBA
METAJIOB

XUMHYECKHE CBOUCTBA METAJIOB.

DNEKTPOXUMHUYECKUH psifg
HaIPSHKEHUN METaJUIOB

bubnunoreka [IOK
https://m.edsoo.ru/00ae006¢

bubnunoreka [IOK
https://m.edsoo.ru/00ae027¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢e

bubnunoreka [IOK
https://m.edsoo.ru/00ae080a

bubnunorexa [IOK
https://m.edsoo.ru/00ae0bf2

bubmuorexa [JOK
https://m.edsoo.ru/00ac0el 8

bubmuorexa [JOK
https://m.edsoo.ru/00ac103e

bubmuoreka [JOK
https://m.edsoo.ru/00acl156




45

46

47

48

49

50

51

52

53

54

55

56

OO0mue crocoObI MOTyYEHUS
MeTauioB. CitaBel. BerauciieHus mo
YPaBHEHUSM XUMHYECKHUX PEaKIIHiA,
€CJIM OJIUH U3 PEareHTOB COAEPIKUT
pUMECH

ITonstue o KOppO31UUu METAJIJIOB

IIleno4yHble METaJIbI

OKcubl ¥ THIPOKCHIBI HATPHS U
KaJns

[llenmoyHO3eMeNbHBIC METAIIIBI —
KaIbIIUA Y1 MarHui

Baxxneimme coeTMHEHNS KaJIbITUSI

O0001IEeHNE U CUCTEMATH3ALA
3HAHUH

JKEcTtkoCcTh BOIBI U CIOCOOKI €€
YCTpaHECHUS

[TpaxkTrueckas padorta Ne 6 o Teme
"YKECcTKOCTE BOABI 1 METOILI €6
ycTpaHeHus"

AnmroMuHU

AMdoTepHbIe CBOWCTBA OKCHIA U
THIIPOKCUIA

Keaeso

bubmoreka [JOK
https://m.edsoo.ru/00ael 156

but6mmoreka [IOK
https://m.edsoo.ru/00ae1278

but6mmoreka [IOK
https://m.edso00.ru/00aec14b2

but6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6moreka [JOK
https://m.edsoo.ru/00ael5e8

bubnunorexa [IOK
https://m.edsoo.ru/00ael5e8

but6mmoreka [IOK
https://m.edso00.ru/00ac1886

bubmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6moreka [JOK
https://m.edsoo.ru/00aelc64

bu6moreka [JOK
https://m.edsoo.ru/00aelc64

bubnunoreka [IOK
https://m.edsoo.ru/00ae1d86




57

58

59

60

61

62

63

64

65

66

67

Oxcuibl, THIPOKCUIBI M COITH JKeJe3a
(IT) m xeme3a (III)

O00011eHHUE U CUCTEMATU3ALMS
3HAHUH

[Tpaktuyeckas pabora Ne 7. Pemenue
HKCIEPUMEHTAJIBHBIX 3a/1a4 10 TEME
«BakHenmue MeTauibl U UX
COCIVHECHU

Brluucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUHI, €CIIH OUH U3
pEareHToB J1aH B U30BITKE UITU
COAEPKUT IpUMeCH. Beruncnenus
MAaCCOBOM J0JIM BBIXOJA MIPOAYKTa
peakuuu

O060011IeHNE U CUCTEMATHU3AIIUS
3HaHUU

Kontponbnas padota Ne4 o Teme
«BaxxkHennme MeTaJlibl U UX
COEIMHEHUS

BemectBa u marepurasl B
MMOBCEJHEBHOM )KU3HU YEJIOBEKA
XUMHYECKOE 3arpsi3HEHUE
OKPYXKaIOLIEH CPebI

Ponb xumum B penieHun
AKOJIOTHYECKUX TIPOOIeM
PesepBHEIit ypok. O000IICHHE 1

cUcTeMaTHU3alus 3HaHUU

PezepaHblil ypok. O0001eHue u

bu6moreka [JOK
https://m.edsoo.ru/00ae35¢6

but6mmoreka [IOK
https://m.edsoo.ru/00aec3de8

bu6mmoreka [IOK
https://m.edsoo0.ru/00aecl1750

bubnunoreka [IOK
https://m.edsoo.ru/00ae3f50

but6mmoreka [IOK
https://m.edsoo0.ru/00ae4270

bu6moreka [JOK
https://m.edsoo.ru/00ae4270

bubnunoreka [IOK
https://m.edsoo.ru/00ae0d0a

bubmuorexa [JOK




cucTeMaTH3aIus 3HaHui https://m.edsoo.ru/00adb33c

68 PesepBHbIii ypok. O600IeHNE 1 1 bubnmnoreka [JOK
cUcTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 .

I[TPOTPAMME






YYEBHO-METOANYECKOE OBECIIEYEHUE
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METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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