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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa o XuMuu Ha YpOBHE OCHOBHOTO OOIIIETO 00pa30BaHus COCTaBlIeHA HA OCHOBE
TpeOOBaHUI K pe3yabTaraM OCBOCHHUS OCHOBHOW 00pa3oBaTENbHOW MPOTrpaMMbl OCHOBHOTO
obmero obpaszoBanus, npencrasieHHbix B @I'OC OO0, a takke Ha OCHOBE (eaepanbHOM
paboueil mporpamMmbl BOCIIUTAHUS U C YUETOM KOHLEMIUHU MpernojaBaHusl y4eOHOro npeaMera
«Xumusi» B o0pa3zoBaTeabHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo XuMUHM Ja€T NpeACTaBICHUE O MLEJsAX, OOLIel cTpaTeruu oOyudeHus,
BOCIIUTAHUSI M Pa3BUTHA OOYYaIOIIUXCS CPEICTBAMH y4yeOHOro NpeAMETa, yCTaHABJIMBAET
00s13aTeIbHOE TPEIMETHOE COZAEpKaHME, MPEAyCMaTpUBAET pacIpelleieHHe €ro Mo KjiaccaMm U
CTPYKTYpUPOBaHHUE 110 pa3zesiaM U TeMaM MPOrpaMMbl IO XUMHUHU, ONPEEIIAET KOJTNYECTBEHHbIE
U KayeCTBEHHbBIE XAapPAaKTEPUCTUKH COACPKAHUSA, PEKOMEHAYEMYIO IOCIIEI0BATEIbHOCTD
M3YYEHUS] XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, TOTUKU Yy4eOHOTO
mporecca, BO3pacTHBIX 0COOEHHOCTEH 00yJarommxcs, onpeaessieT BO3SMOKHOCTH MpeAMeTa s
peasninzanuu TpeOOBaHUM K pe3yJpTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHONW IMPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TaKkKe TpeOOBaHUMN K pe3ysibTaTaM O0y4eHUs] XUMHH
Ha YpOBHE LeJeil Wu3ydYeHHs INpeaMeTa U OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHOMN
NesITeIbHOCTH 00yYaroIerocs o OCBOEHUIO Y4eOHOTO COJIepKAHHUS.

3HaHME XUMUU CIY’KUT OCHOBOH A1l (GOPMHUPOBAHHS MUPOBO33PEHHS 00YUaIOIEToCs, €ro
MIPEICTAaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAlOT POPMUpPYEMbBIE XUMHEN
IIPEICTaBICHMS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 3BOJIIOLUHU BELIECTB B IPUPOJE, O MYTAX
pelieHrs ria00anbHBIX MPOOJIEM yCTOMYMBOIO Ppa3BUTHUSI 4YEJIOBEUECTBA — CHIPbEBOM,
SHEPTEeTUYECKON, TUIIEBOM M KOJIOTHUECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHHUS.

N3yuenune xumunu:

CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH JUIs caMOpa3BUTUS M (OPMHPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IrPaMOTHOCTH;

BHOCHUT BKJIAJ] B ()OPMHPOBAHUE MBIIUICHHUS W TBOPUYECKHX CIIOCOOHOCTEH 0Oydarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JEeATENbHOCTH,  OKCIEPUMEHTaJbHBIX U
HCCIIEIOBATENIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEIHEBHOM KU3HH, TaKk U B
npoeCCHOHATIBHOMN 1 TeTbHOCTH;

3HaKOMHUT CO CIEHU(PHUKONW HAYyYHOTO MBIIIJICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO
B3TJIS,1a HA €IUHCTBO MPUPOABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAloM B (hOpMHUpPOBAHUH
€CTECTBEHHO--HAay4YHOI rpaMOTHOCTH 00yUaroLnXcs;

CIOCOOCTBYET (POPMUPOBAHHIO IIEHHOCTHOI'O OTHOLIEHHS K €CTECTBEHHO--HayYHBIM
3HaHUAM, K TPHUPOAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B OKOJOTHYECKOoe OOpa3oBaHHE
00yJaronmxcs.

JlaHHBIC HaANpaBJICHUS B OOYYEHHWH XMMHUHU OOECIICUYMBAIOTCSA CIEIU(PHUKON COJEpKAHHS
y4eOHOro mMpeaMeTa, KOTOpPBIN SBISETCS MEAarornyeckd aJanTHUPOBAHHBIM OTpPaKEHHEM
0a30BOI HAyKW XMMHH Ha OMPEACIEHHOM dTane e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTrO 0OIIero oOpa3oBaHUS OPHEHTHUPOBAH HAa OCBOCHHE
00y4aroIUMUCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATUN XUMHH, OCHOB HEOPraHMYECKOW XUMUH U
HEKOTOPBIX OTEJIbHBIX 3HAYMMBbIX MOHSATHI OpraHu4eCKON XUMHUU.

CrpykTypa conepikaHus MPOrpaMMbl 10 XMMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ uaydyeHuro. ConepaHUE CKIAIbIBAETCA M3 CUCTEMBI MOHATUH O XUMHYECKOM
JJIEeMEHTE U BEIIECTBE M CHUCTEMBbI MOHATHUH O XuUMHYecKod peakiuu. O0e ATH CHCTEMBI
CTPYKTYPHO OpPraHM30BaHbl 10 NPUHIUIY IOCIEA0BATEIBHOIO PAa3BUTHS 3HAHUN Ha OCHOBE
TEOPETUUECKUX IPECTABICHUIN Pa3HOIO YPOBHS:
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— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHNUS;

— Ilepuonnueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— YUYEHHUS O CTPOECHUHU aToOMa U XUMHYECKOU CBS3H;

— MpeCTaBICHUHN 00 3JIEKTPOIUTHUECKON IUCCOLMALINN BELIECTB B PaCTBOpax.

Teopernueckue 3HaHMSI pPAcCMaTPUBAIOTCSI HA OCHOBE JMIMPUYECKH IOJYUYEHHBIX H
OCMBICIIEHHBIX (DaKTOB, pPa3BUBAIOTCA IIOCIEAOBATEIbHO OT OJHOIO YPOBHS K APYyromy,
BBINONHSAS (YHKIUM OOBSICHEHHUS W IPOrHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 IPUMEHEHNUS U TIOJIYyYEHHS U3y4aeMbIX BEILECTB.

OcBoeHne nporpaMMbl MO XHMHUH CHOCOOCTBYET (DOPMUPOBAHMIO IPEJCTABICHUS O
XUMHUYECKON COCTABJISIOIIECH HAay4HOW KapTHMHBI MHpa B JIOTMKE €€ CHCTEMHOW NPHUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUSI K HAYYHOMY 3HAHUIO U METOJIaM MTO3HaHUs B Hayke. M3yueHnue xummuu
MPOUCXOJUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee MU3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxatomuii Mup», «buonorus. 5—7 xknacce» u «dusuka. 7 Kiaacey.

[Tpu n3yueHnH XMMUU TPOUCXOIUT (POPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKON HAYKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON AEATEIbHOCTH YEIOBEKa M KaK OJHOTO
13 KOMIIOHEHTOB MHMPOBOW KyJbTyphl. 3ajaya yueOHOro mpeaMeTra COCTOMT B (hOpMHpPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHUNA — BaXHEMIIUX (PaKTOB, MOHSTHUN, 3aKOHOB U TEOPETUUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUYECKOr0 XapakTepa, f3bIka HayKH, B
MPHUOOIICHNN K HaAyYHBIM METO/IaM MO3HAHUS MPU U3YYCHUU BEUIECTB M XUMUYECKHUX PEaKIluii, B
(GOpMHpPOBAaHMM W Pa3BUTHM TI03HABATEIbHBIX YMEHMH W WX TPUMEHEHUH B y4eOHO-
II03HABATEJIbHON U y4eOHO-UCCIIEA0BATEIBCKON 1€ATENbHOCTH, OCBOEHUH MPaBUII OE3011aCHOTO
oOpallleHus C BeIIeCTBAMU B IIOBCETHEBHOM KU3HU.

[Ipy m3ydyeHMH XUMUU Ha YpOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs BaKHOE 3HAYCHHE
puoOpenu Takue 1eiu, Kak:

— (opMHUpOBaHNUE WHTEIUIEKTYaJbHO Pa3BUTON JIMUHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJHHYECTBY, CaMOCTOSATEIbHOMY MPHUHATHIO PEUICHUM, CHOCOOHOW aJanTUpOBaThCs K
OBICTPO MEHSIIOIIUMCS YCIIOBUSAM KU3HHU;

— HaIpaBJICHHOCTh OOydYeHHs Ha CHUCTEeMaTH4YecKoe MpHOOIIeHHe OO0yJarommxes K
CaMOCTOATENIbHOM  IIO3HABATEJIBbHOM  JIESATENIIBHOCTH, HAyYHbIM  METOJaM  IIO3HAaHWI,
(hOpMUPYIOIIUM MOTHUBAIIUIO U PA3BUTUE CIIOCOOHOCTEN K XUMHH,

— oOecrnieueHne YCJIOBUH, CIOCOOCTBYIOUIMX NPUOOPETECHHIO OOYYarOIIMMUCS OIBITa
pa3HoOOOpa3HON /EATEIbHOCTH, MO3HAHUS U CAaMOIIO3HAHUS, KIIIOUEBHIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE ISl Pa3JINYHBIX BUIOB JAESITEIbHOCTH;

— (hopmupoBaHue 001IeH (YHKIIMOHATBHONW U €CTECTBEHHO-HAyYHOH IPaMOTHOCTH, B TOM
YHCclie YMEHHH OOBSCHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, UCHONB3YS 3HAHUS U
OTBIT, TIONYYEHHBIC MPH W3YYECHHWH XHMUH, NPUMEHSATh HUX TPU pEIIeHHH MpodieM B
IIOBCETHEBHOM KU3HU U TPYJAOBOU EATEIBHOCTH;

— (opmupoBaHUE y 00YyJarOMIUXCS TYMAHUCTUYECKUX OTHOIICHUHN, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHWH JJIs1 BHIPAOOTKU SKOJOTHMYECKU I1eJIeCO00pa3HOro MOBEJACHHS B OBITY U
TPYAOBOHM IESITEIBHOCTH B IIENIIX COXPAHEHHUS CBOETrO 3/I0pPOBbS U OKPY’KAIOLIEH IPUPOIHOU
Cpelbl;

— pa3BUTHE MOTUBAIMH K 00YYCHHIO, CTOCOOHOCTEHN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOILEYETOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodusis ¥ HaNPaBICHHOCTH JANbHEHUIIIEro 00y4eHusl.

OO1iee yncno 4acoB, OTBEACHHBIX AJIS M3YYEHUS XUMUU HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBisier 136 yacoB: B 8 kimacce — 68 gacoB (2 vaca B Henento), B 9 kiacce — 68
gacoB (2 yaca B HEJIEI0).
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COJAEPKAHUE OBYYEHUSA

8 KUIIACC

IlepBoHauya/bHbIE XUMHYECKUE TIOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKA. XUMHSI B CHCTEME HayK. leima u
BemiecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ArperaTHoe coctossHue BemectB. [loHsTue o
MeTO/ax MO3HaHMs B XUMHH. UHCThIC BemecTBa U cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3iaeMeHThl. CHMBOJBI XUMHUYECKHUX 3JIEMEHTOB.
[IpocTble u cnoXxHbIe BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHUE.

Xumuueckass ¢GopMyna. BalleHTHOCTP aTOMOB XHUMHYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHasg Macca. OTHOCUTENbHAs MOJIEKYJIsIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOTO AJIEMEHTA B COEITMHEHUH.

KonuuectBo BemecrBa. Moab. MoinspHas Macca. B3auMocBs3p KoiaudecTBa, Macchl U
YHclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérsl mo ¢popmMynaM XUMUYECKUX COSTMHECHUH.

@u3nyeckue U XUMHUUYECKUE SIBICHUA. XUMHUYECKas peakuus M €€ IpU3HAKU. 3aKOH
COXpaHEHHUs MAacChl BEIIECTB. XUMHYECKUEe ypaBHeHUs. Kiaccudukanys XUMUUECKUX PeaKIuii
(coemuHeHUsI, pa3IoKCHHS, 3aMeIICHUs, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBUIaMU pabOThl B J1aOOpaTOpUU M MpUEMAMHU
oOpareHust ¢ 71a00pPaTOpPHBEIM 00OPYJIOBAaHHEM, WU3YYCHHE M ONMHUCAHWE (DU3MUECKHX CBOWCTB
00pa3IioB HEOPraHUIECKHX BEIIECTB, HAOM0IeHNEe PU3NYecKuX (TUTaBlIeHUE BOCKA, TasTHUE JIbJIA,
pacThpaHue caxapa B CTYNKE, KUTIEHUE M KOHJEHCAIMs BOJbl) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKaIMBaHUE METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla ¢ KHCIIOTOW) sSIBIICHUM, HAO0IeH e
W ONHCAaHHWE TMPHU3HAKOB TMPOTEKAHHUS XUMHYECKHX peakiui (paszlmokeHue caxapa,
B3aMMOJICHCTBIE CEPHOU KHUCIOTHI C XJIOPHUIIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCICTBUE >Keie3a ¢ pactBopom comu Mmenu (1), m3ydenme crocoGoB
pa3neNieHusT CMECeil: ¢ TOMOIIBI0 MarHuTa, (QWIBTPOBAHHE, BBHIMTAPUBAHUE, TUCTHILISINS,
xpomatorpadus, TMpoBeJECHHE OYHCTKM TOBAPEHHOW coJM, HAOMIOJeHHe U OMUCaHHE
pe3yiabTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MOJIENEN MOJIEKYJ (IIApPOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKHUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3l€MEHT M MpPOCTOE BEUIECTBO.
Haxoxpaenue kuciaopoja B nmpupoje, puandeckue 1 XUMUYECKHe CBOMCTBA (peaKkMi FOpeHus).
Oxcunpl. [lpumenenue kucnopoma. CrnocoObl TOTYy4EHHS KHUCIOpOAa B J1a0OpaTOpUU H
MPOMBIIIIEHHOCTH. KpyroBopoT kucimopoaa B mpupoje. O30H — amioTpornHas Moaudukaims
KHCIIOpO/1a.

TernoBoit >ppeKT XUMHYECKOH peakIuHh, TEPMOXMMHUYECKHE YpaBHEHHUS, O5K30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib M METaH. 3arpsA3HEHUE BO3[yXa, YCHIICHHE
nmapHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CJIOSI.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxoxaeHue Bopopoga B IPUPOIE,
(bu3nuecKrue 1 XUMUYECKHe CBOMCTBA, MPUMEHEHHE, CLIOCOObI moay4deHus. KUCIoThl U comm.

Mounsipablit 00BEM razoB. PacuéTbl 0 XUMHUYECKUM YPABHEHUSIM.

®dusnueckue cBoMcTBa BoAbl. Boma kak pactBoputens. PactBopel. HacwleHHble n
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BewiecTB B BoAe. MaccoBas J0Ji1 BELIECTBA B
pactBope. XuMHUecKkue cBoicTBa BoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOAE U B KU3HU
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yenoBeka. KpyroBopoT Boabpl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYHCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coenuHeHuil. Oxcuabl. Knaccudukaius oOKcuIoB:
coneoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(pOTepHBIC) B HecosieoOpasyromnre. Homenkmarypa
okcu10B. dusnueckre 1 XMMUYECKUE CBOMCTBA OKCUAOB. [lomyuenne okcuioB.

OcnoBanusa. Krnaccudukanus ocHOBaHWM: IMIETOYM W HEPACTBOPUMBIE OCHOBAHUA.
Homenknarypa ocHoBanuil. dusznueckne M XHMMHYECKHE CBOMCTBA OcCHOBaHui. I[lomydenue
OCHOBAaHHMI.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucnor. Ousnueckue U XUMUYECKHE
cBorictBa KUCHoT. Psg akruBHocTr MmetaiuioB H. H. bekerosa. [lonydenue Kucnor.

Comnu. Homenkiarypa coseil. @usnyeckue U XUMHUEcKUe cBoiicTBa coisield. Ilomyuenue
COJIEH.

['eneTnueckas CBA3b MEXAY KJIaCCAaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuii IKcnepumenm:

Ka4yeCTBEHHOE OIpeesIeHNe CoepKaHMsl KHCIOpoAa B BO3AyXe, MOIy4YeHue, cooupanue,
pacro3HaBaHHE€ M HM3y4€HHE CBOMCTB KHUCIOpOJAA, HAaONIOJEHHWE B3aUMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3laMi OKCHJIOB W ONHCAHHE WX CBOWMCTB, MOJy4YeHHE, cOoOWpaHHe, paclO3HABaHHE WU
M3Yy4YeHHE CBOMCTB Boaopoda (TopeHue), B3ammojeicTBue Bogopoga ¢ okcuaom menu (II)
(BO3MOHO HCHOJIB30BaHUE BUEOMATEPUATIOB), HAOIOACHHE 00pa3lloB BEIIECTB KOJIMYECTBOM
1 moinb, HccaenoBaHne OCOOCHHOCTEH PACTBOPEHMS BEUIECTB C PA3IMYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MacCOBOM J0J€Hl pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBHE BOJBI C MeTaUlaMH (HaTpueM M KajbllieM) (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), MCCIEIOBaHUE OOpPa3IlOB HEOPTAaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOlto/IeHNe M3MEHEHHSI OKPAaCKH WHAMKATOPOB B pPAcTBOpaxX KHCIOT M IIeNouei, W3ydeHHE
B3aumoeicTBuss okcuga meau (II) ¢ pacTBopoM cepHOW KHCIIOTBHI, KHCIOT C METajlllaMH,
peakuuii HEUTpaIM3alHM, TOJY4EHUE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHUE OIHOTO
MeTaJula IpyTruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIBHBIX 3aa4 110 Teme «BaxHeiimme
KJIACChl HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoanyeckuii 3axoH U Ilepuoguyeckass cucrema xuMu4yeckux jiemenros /. WU.
MenpeneeBa. CtpoeHne aToMOB. XUMH4YeCKasl CBA3b. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKH KJIACCU(MUKAIIMM XUMHUYECKUX OdjeMeHToB. [loHsTHE O Trpymmax
CXOIHBIX 3JEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHBIE METaJIbl, TAJIOTeHbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3zyIoT aMmpOTepHbIe OKCUABI M TUAPOKCUIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucrema XuMH4Yeckux dieMeHToB J[. .
MenneneeBa. KopoTtkonepuoanas u nmHHOnepuonHast (opmel Ilepuonndeckoil cucTeMsl
xumuueckux snemeHToB [[. WM. MenneneeBa. Ilepuonst m rpynnbel. PU3MYECKUH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MIEPUO/1Aa U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aromMHbIX snaep. W3otombl. Onektponsl. CTpoeHue
ANEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XUMHUECKHUX 3JeMeHTOB [lepuoanueckoil cucTeMsl
. W. Mengeneea. XapakTepUCTHKa XUMHUYECKOTO OJJIEMEHTA [0 €ro MOJIOKEHUIO B
[Tepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrpynnaM U NEePUOJIaM.
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3nauenue [lepuonnyeckoro 3akoHa u Ilepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKu U nipakTuku. J[. M. MennaeneeB — yd€HbIN U TpaXkJaHUH.

Xumnyeckas CBSI3b. KoBanentnas (nonsipHas u HEToJIsIpHast) CBS3b.
DNeKTPOOTPULATENILHOCTh XUMUYECKHX 3JIeMEHTOB. FloHHas CBA3b.

Crenenp  okucneHus. OKHUCIUTENBbHO--BOCCTAHOBUTENNbHbIE  peakuuu. [Ipoueccel
OKHCJICHUS ¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii sIkcnepumenm:

U3yuyeHHe OoOpa3loB BEIIECTB METANIOB M HEMETAJJIOB, B3aMMOJEHCTBHE THAPOKCHIA
LIMHKA C PacTBOpPaMHU KUCJIOT U ILIEN0YEH, IPOBEAEHUE ONBITOB, WJUIFOCTPUPYIOLIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI (TOpEHHE, PEaKIINK Pa3I0KEHUs], COeAUHEHNUS ).

Meoswcnpeomemmnuwie céasu

Peanuszanus MEXIpPEAMETHBIX CBA3EH NPU U3YyYEHUH XMMHUU B 8 KIJIACCE OCYILIECTBIISIETCA
gyepe3 HCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHbIX MOHATUH, Tak U IOHSTHH,
SIBJIIOILMXCS] CHCTEMHBIMHU U1l OT/IE€IbHBIX IIPEAMETOB €CTECTBEHHO--HAY4YHOTI'O IIUKJIA.

OOme ecTecTBEHHO--HAYYHbIE TOHATHSA: HAy4HBI (DakT, TUMOTe3a, TEOpus, 3aKOH,
aHaJM3,  CHHTE3,  Kiaccuukamusi,  NEpUOAMYHOCTb,  HAONIOJICGHHWE,  SKCIEPUMEHT,
MOJEJINPOBAHNE, U3MEPEHNE, MOJIENb, SIBJICHUE.

@dusuka: MaTepus, aToM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIIbI,
PalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsij, BEIIECTBO, Telo, O0bEM, arperaTHoe
COCTOSIHME BEIIECTBA, Ta3, (U3NYECKHE BEIUYMHBI, €IMHUIBI U3MEPEHHs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpadbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaEMBbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XuMHYecKasi peakuusi

[lepnonnueckuit 3akoH. Ilepmommueckas cucrema XumMudeckux odaemeHtoB [[. .
MenpeneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTM B M3MEHEHUM CBOWCTB XHMHYECKUX
JJIEMEHTOB IEPBBIX TPEX IEPHUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHHH B COOTBETCTBHM C
II0JIO)KEHHUEM 2JIEMEHTOB B [lepnondeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKOM CBSI3U. THIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKOM PEMIETKM M BUIA XMUMHYECKOU
CBS3H.

Knaccugukanus ¥ HOMEHKJIATypa HEOPraHWYECKMX BEILECTB. XUMHUECKHE CBOICTBa
BEILIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COECOUHEHMM, T€HEeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.

Knaccugukarus XUMUYECKUX PEakUii 1Mo pa3IMYHBIM MpH3HAKaM (IO YHCIY U COCTaBy
YyYacCTBYIOIIMX B pEaKIMM BEIIECTB, MO TEIUIOBOMY 3((eKTy, MO0 H3MEHEHUIO CTeleHei
OKHCJICHHSI XUMHUYECKUX 3JIEMEHTOB, [0 OOpaTMMOCTH, IO YYAaCTHIO KaTanus3aropa). JK30- U
9HAOTEPMUUYECKNE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[Tonsatue o cxopoctu xumuueckoil peakuuu. IlonsTe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusax. [IoHsATHe O TOMOTreHHbIX M TeTEepOreHHbIX peakuusx. lloHstue o
karanu3e. [loHstne o XumHueckoM paBHOBecUU. @DakTOphl, BIUAIOIIME HA CKOPOCTb
XMMHMYECKOHN PEaKIIMU U TOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.
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OKHCANTENbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, 3JIEKTPOHHBIH OanaHC OKHUCIUTENIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHHMH OKHMCIUTEIIBHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIONIb30BaHUEM METO/Ia STEKTPOHHOT0 OanaHca.

Teopust 37AEKTPOIUTUYECKON JUCCOLMALMHN. DJIEKTPOJIUTHI M HEIEKTPOJINThl. KaTnoHsl,
aHUOHBI. MexaHM3M [UCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJAMU XUMHUYECKOW CBS3H.
Crenens aucconuanuu. CuabHbIE U cl1a0ble JEKTPOIUTHI.

Peakiun monHoro oOMeHa. YCJIOBHS MPOTEKAaHUsSI PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHbIE MOHHBIE ypaBHEHHMsS peakuuil. CBOWCTBAa KHUCIOT, OCHOBAHMW U COJIEH B CBETE
NpEJCTaBICHUNH 00 3JIEKTPOIUTHYECKON Jucconuanui. KauecTBeHHblE peaklMM Ha HOHBI.
[TonsiTHE 0 THAPONIN3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METa/UIOB M HeMmeTawioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpHUIa HATpHs),
HCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTM XMMHMYECKOM pEakUMM OT BO3JAEHCTBUS Pa3IUYHbBIX
(akTOpOB, MCCIENIOBAHHUE IIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEUIECTB, MpOIlEcca JAUCCOLUAINH
KHCIIOT, IIeJo4Yell M cojeil (BO3MOMKHO HCIIOJIb30BAHHWE BHUAECO MAaTEpHallOB), IPOBEICHHE
OTIBITOB, WUIIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHUs peakuuii MOHHOro obmeHa (oOpa3oBaHueE
ocaJka, BbIIENIEHHE Ta3a, OOpa30BaHHE BOJbI), OMNBITOB, WILIIOCTPUPYIOMIUX MPUMEPHI
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHHe, PeakIMu pPa3lIoKEHUs, COCIUHEHUs),
pacrno3HaBaHHE€ HEOPraHMYECKHX BELIECTB C IIOMOIIBI0O KauyeCTBEHHBIX DPEAKIMM Ha HOHBHI,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTrasibl M X COeAUHEHUS

OOmiast xapaktepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
crerieHd okucieHus. CtpoeHue U (U3UUECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XUMUYECKHE CBOICTBA Ha IPUMEpE XJIOpa (B3aMMOJEHCTBHE C MeETaJlllaMH, HEMeTallJlaMH,
mienoyamu).  XsopoBoaopod. ConsiHas —KUCIOTa, XMMHYECKHME CBOMCTBA, IIOJy4Y€HHE,
npuMeHeHue. JlelicTBre xXJiopa U XJI0pOBOAOPO/a Ha OpraHu3M yesloBeka. BaxHeilne xyiopuisl
U UX HaXO0XJECHHUE B IPUPOJIE.

O6mrast xapaktepuctuka smeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U Cepbl. AJUIOTPOINHBIE MOAM(PUKALMK KHCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepsl. CepoBOJIOpOJ, CTpoeHUE, (PU3NUECKHEe W XUMHUYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKcuAOB. CepHasi KUCIIOTa, (pU3MUeckue U XMMHUYECKUE CBOMCTBA
(oOmme Kak MpeICcTaBUTENs Kiacca KUCJIOT M clenudHuuecKkue). XUMHUECKHE peakiuH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO Cloco0a MOMY4YeHHs] CEpHON KHUCIOTHL. [IpumeHeHHe
cepHOU KUCIOTHI. COMM CEpHON KUCIIOTHI, KAaUeCTBEHHAs peakius Ha cyinb(ar-non. Haxoxaenne
ceppl M €€ COeAMHEHUHM B NpuUpoAc. XHMHUYECKOE 3arps3HEHUE OKpPYXKAlOLEH Cpelbl
COEIMHEHUSIMH cepbl (KUCIIOTHBIE IOXAH, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEAOTBPALICHUSI.

OOmast xapakTepuUCTHKa 53JeMEeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHble CTENEHM OKUCICHUSA. A30T, paclpocTpaHeHHe B MpHpone, (usnueckue u
XxuMHueckue cporictBa. Kpyrosopor a3ora B npupoje. AMMHAK, €ro (pu3nuecKue U XuMUYECKHe
CBOICTBa, MoslydeHue U puMeHeHne. Coinu aMMOHUS, UX PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHass peakuusi Ha MOHbl aMMOHMS. A30THAasl KHUCIOTa, €€ MOJy4YeHHue,
¢dbusznueckue W XUMHYECKHE CBoOilcTBa (oOmIMe Kak TMpeAcTaBUTENs Kilacca KHUCIOT H
cneunpuyeckue). Vcnonp3oBaHWe HUTPATOB W COJIEH aMMOHHMS B KadeCTBE MHMHEPAJIBHBIX
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yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH CpelIbl COCIUHEHHUSIMHU a30Ta (KUCJIOTHBIS
JIOXKM, 3arpsi3HEHHE BO3/7yXa, MOuYBbl U BOMOEMOB). Pochop, amoTpomnHble MOAM(UKALUU
dbocdopa, buznueckue u xumudeckue cpoiictBa. Oxcup docdopa (V) u dochopnas kuciora,
¢usnveckne M XUMHYECKHE CBOWCTBa, monydeHue. lcmonb3oBanme ¢ocdaroB B KadecTBe
MUHEPAIBHBIX YI00pCHUA.

Ob6mrast xapaktepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE€ CTETIEHU OKHUCIIEHUS. YTIIEpOJl, aJUIOTPOIHbIe MOAU(UKALIUY, PACIPOCTPAHEHHUE B
npupoje, pusnueckue 1 XuMUIecKkue cBorcTBa. Axcopbuus. KpyroBopot yrieponia B mpupoe.
Oxcunpl yriaepona, ux (GpuU3MUecKue U XMMHUYECKHUE CBOMCTBA, ACWCTBUE HA >KUBbIE OPTaHU3MBI,
MOJTyYeHUE U MPUMEHEHHE. DKOJOTUYECKUE MPOOJIeMbl, CBSI3aHHbIE ¢ oKcuaoM yriaepoaa (I1V),
THIIOTE3a TII00AIBHOTO TMOTEIJICHNsI KIMMAaTa, MapHUKOBBIA (G ¢eKT. YroibpHas KUCIOoTa U e€
comu, X (pU3MYecKre U XUMHUYECKHE CBOIWCTBA, MOJIyueHHWE U TMpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-uoHbl. Vcmonp3oBanwe  kapOOHATOB B OBITY, MeEIHUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35IMCTBE.

[lepBoHayanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJMHEHUSX YIIIepoAaa
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, TJMIEpPUH, YyKCcycHas Kuciora). Ilpuponnsie
HCTOYHUKU YIJIEBOJAOPOAOB (Yroib, MPUPOIHBIA ra3, HE(Th), MPOAYKTHl HX MepepadOTKU
(6eH3uH), UX poyib B OBITY U MPOMBIIUIEHHOCTH. [IOHATHE O OUONOTMUYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oenkax, yriaeBoJaXx — U HX POJIM B JKU3HM dYeloBeKa. MaTepuaibHOE €IWHCTBO
OpPraHMYECKUX U HEOPTraHUUECKUX COECANHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE M TPUMEHEHHE.
Coenunenus kpemHus B mnpupoge. OOmue mnpencraBieHuss o0 oxcune kpemuus (IV) u
KpeMHHEBOU KuciaoTe. CHIIMKAThI, KX UCIOJb30BaHUE B OBITY, B POMBIIIICHHOCTH. BaxxHew e
CTPOUTENIbHBIE MaTepuajbl: KepamMHKa, CTEKJIO, IIeMEHT, O€TOH, xene300eToH. IIpobiemsl
0€30IaCHOT0 UCIIOJIB30BAHUS CTPOUTENBHBIX MAaTEPUAIIOB B IIOBCEIHEBHON KU3HH.

Xumuueckuii Ikcnepumenm:

u3ydeHre oOpa3loB HEOPTaHMYECKUX BEUIECTB, CBOWCTB COJSTHOW KHCJIOTHI, IPOBEICHHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJEHUE MPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxkaromue (U3NYECKUe U XMMHUYECKHE CBOMCTBA TaJloOT€HOB U UX COEIWHEHUH (BO3MOXKHO
WCIOJIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C 0OpaslaMu XJIOPUIOB (TaOTEHUIOB),
O3HaKOMJIGHHE ¢ oOpasmamMu cepsl M €€ COCAMHEHUSAMH (BO3MOXKHO HCIIOJIb30BaHHE
BHJICOMATEpPHAIOB), HAONIOJCHWE TMporecca OOyIIMBaHUA  caxapa IOJ  JIeWCTBHEM
KOHLEHTPHUPOBAHHON CEPHOI KUCJIOTHI, U3yYEeHHE XUMUYECKUX CBOMCTB pa30aBIIEHHON CEpHOM
KHUCJIOTHI, TPOBE/IEHNE KaueCTBEHHOM peakluM Ha Cyiab(paT-uoH U HAOIMIOJCHHE NpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (DU3MYECKHMMH CBOMCTBaAMH a30Ta, pochopa W UX COCTUHEHHIA
(BO3MOKHO HCITOJTb30BaHKE BUACOMATEPHAIOB), 00pa3amMu a30THBIX U (HochOopHBIX ynoOpeHuii,
nojlyyeHue, coOupaHue, pacrno3HaBaHWE M M3yYCHHE CBOMCTB aMMHaKa, IpOBEICHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUS U (ochaT-MOH U U3ydyeHUE MPU3HAKOB UX
MPOTEKaHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeEIbi0 (BO3MOXKHO
HCIIOJIb30BaHNE BHUJEOMATEPHANIOB), M3YyUYEHUE MOJENEH KPUCTAUIMYECKUX PEIIETOK aiamasa,
rpaputa, ¢ymiepeHa, O3HAKOMJIEHHE C IPOLECCOM aJcopOLMU pPACTBOPEHHBIX BEILECTB
aKTUBHUPOBAHHBIM YIJIEM U yCTPOWCTBOM NPOTHUBOras3a, MOJIydeHHE, COOMpaHue, paclio3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, MpOBEACHHME KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CIWJIMKAT-UOHBl W HW3YYEHHE IMPU3HAKOB HX TNPOTEKAHUS, O3HAKOMIIEHHE C MpPOAYKLIHEH
CIJIMKaTHON TPOMBIIUIEHHOCTH, pEIIeHre SKCIIePUMEHTaIbHBIX 3a7ad 1no Teme «Baxueiimue
HEMETAJUTbl U UX COCTUHEHUSY.
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MeTa/uibl M UX COeTMHEHUS

OOmiasi XapakTepUCTHKa XHMHUYECKUX DJIEMEHTOB — METAIJIOB HAa OCHOBAHUHM WX
nonoxeHus B [lepuonnueckoii cucreme xummuueckux 3nnemeHToB J[. 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTalinyeckas CBsi3b W METAUIMYECKas KPHUCTAILTUYECKas
peméTka. DIEKTPOXUMHUYECKUN psifi HanpspDKeHUM MeTamioB. Du3nueckue U XHUMHUYECKUE
cBoiicTBa MeTaiuoB. OO0mMe crmocoObl MoydeHuss MeTauioB. [IoHITHE O KOPPO3UU METAJIIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI UX OT Koppo3uu. CriiaBel (CTalb, YyT'yH, JTIOPATIOMUHHAM, OPOH3a) U
WX PUMEHEHHE B OBITY M MPOMBIILIEHHOCTH.

[lenounble MeTauIbl: TOJI0KeHUE B [lepuoguyeckoil cucreMe XUMHUUECKUX 3JIEMEHTOB /J[.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaXxOxJaAeHHE B mpupozae. dusnyeckne U XUMHUUYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUJIPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[llenouyHO3eMeNbHBIE METAJIBI MAarHvil M Kanbluil: mnonoxkeHue B I[lepumonnueckoi
cucreme xumuyeckux snemeHToB . M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJICHHE B
npupoae. OU3NYECKUEe U XMMHYECKHE CBOWCTBA MAarHus M Kajplus. BaHeWline coequHEHUS
Kanblus (OKCUJ, TUAPOKCUI, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B llepuogmueckoit cucrteme xumudeckux sineMeHToB I, .
MeHeneeBa, CTpOCHHUE aTOMa, HAaXOXJeHUEe B npupojae. Gusndyeckue U XMMUYECKUE CBOMCTBA
amoMuHus. AM(OTEpHbIE CBONCTBA OKCHUIA M THAPOKCUIA aTIOMUHUS.

Keneso: mnonoxenue B Ilepuogmueckoil cucreme xumuueckux diemeHToB J[. U.
MeneneeBa, CTpOCHHUE aTOMa, HaXxOXJeHUE B npupojae. Ousnyeckue U XMMUYECKUE CBOMCTBA
xkene3a. Oxcunpl, ruapokcuabpl U coiu skene3a (II) m kenesa (III), mx cocrtaB, cBOWCTBA U
MIOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C o00pasllaMh METAJIOB M CIUIAaBOB, WX (PU3UYECKHMMH CBONCTBaMH,
M3y4eHUEe Pe3ylbTaTOB KOPPO3MH METaUIOB (BO3MOXXHO HCIOJB30BAHHE BUICOMATEPHUATIOB),
OCOOCHHOCTEH B3aMMOJICHCTBHS OKCH/Ia KAIBIHMSI M HATPUS C BOAOH (BO3MOXKHO HMCIIOIH30BAHHE
BUJIEOMATEPHAIIOB), HCCIEIOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOpEeHHUs jkeje3a B
KHcioposie  (BO3MOXKHO — HCIIOJIB30BAaHME  BUAEOMATEpUANIOB), MPHU3HAKOB  IMPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MAarHus, KalblUs, aTlOMUHUS, HUHKA, xkene3a (II) u xeneza
(III), megu (II), HaGmroIeHNE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS TNIAMEHU MOHAMHU HATpPHS,
Kaliusl U Kaibliug (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), MCCIIEOBaHNE aM(OTEPHBIX
CBOMCTB TUJIPOKCHUIA ATIOMUHUS U TUIPOKCHUIA IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a7a4 110
TeMe «BaxkHelue MeTamibl U UX COSAMHEHUS».

XuMus 4 OKpYsKamoas cpeaa

BemectBa 1 Marepuaisl B TOBCEAHEBHOM KU3HHU YeNlOBEKa. be3ornacHoe MCIoab30BaHNE
BEIIECTB M XUMHYECKMX peakiuii B ObITy. llepBas momoms TpH XUMHYECKHX OXKOTaX H
OTpAaBJICHHUSIX.

XuMUYecKoe 3arpsi3HeHHe OKpYy»Karollel cpeabl (MpenenbHas JomycTUMas KOHIICHTpaIUs
Bemiects, nanee — [1/IK). Pons XxuMuu B pemieHN# SKOJIOTHYECKUX TpoOIeM.

Xumuueckuii IKcnepumenm:

n3y4deHue o0pasioB MaTeprasoB (CTEKIIO, CIUIaBbl METAJUIOB, MOJTMMEPHBIC MAaTEPHAIIHI ).

Meostcnpeomemnuwie ceéa3u

Peanuzanus MexnpeaMeTHbIX CBS3€H MpU U3YYEHUU XUMUU B 9 Kilacce OCYLIECTBISETCS
yepe3 UCMHOJIb30BaHUE KaK OOIIMX eCTEeCTBEHHO-HAyYHBIX TMOHATHM, TaKk M TOHATHUH,
SIBJISIFOLIIUX CSI CACTEMHBIMHU JIJISL OT/IETbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.
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OO0mme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAy4dHbIH (aKkT, THMOTe3a, 3aKOH, TEOpHs,
aHalu3,  CHHTe3,  Kiaccuukamusi,  NEpPUOAMYHOCTb,  HAONIOJCHWE,  OAKCIEPUMEHT,
MOJICIIMPOBaHNE, U3MEPEHUE, MOJICIIb, SIBICHHUE, TAPHUKOBBIN 3P (EKT, TEXHOJIOTHS, MAaTEPUAIbI.

dwusuka: Marepus, aToM, O3JEKTPOH, TPOTOH, HEWTPOH, WOH, HYKIHUJI, HW30TOIIHI,
pPaIMOAKTUBHOCTh, MOJIEKYJIA, OSJICKTPUYECKHN 3apsja, TPOBOJHUKH, TOTYIPOBOIHHKH,
TUDJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHUE BeEIlecTBa, T'as,
pacTBOp, PacTBOPUMOCTh, KPHUCTAJUIMYECKash peméTKa, CIUIaBbl, (U3UYECKUE BEIUYHHBI,
€IMHUIIBI H3MEPEHHUS, KOCMHUYECKOE MMPOCTPAHCTBO, TUTAHETHI, 3BE37b1, CONHIIE.

buonorus: dotocunTes, apixanue, Ouocdepa, SKOCUCTEMA, MHHEpAIbHBIE YI0OpEeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATCILHBIC BEIICCTBRA.

I'eorpadusa: armocepa, rumpocdepa, MHUHEpadbl, TOPHBIE TOPOABI, TIOJE3HBIE
HCKOMAaeMble, TOIUTMBO, BOJHBIE PECYPCHI.
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INVIAHUPYEMBIE PE3VJIBTATbI OCBOEHUSA INTPOI'PAMMBI 10 XUMHUHU HA
YPOBHE OCHOBHOT'O OBIIIET'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pPE3yJabTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHUs
JOCTHTAIOTCS B XO7I¢ O0YUCHHUSI XUMUHU B €IMHCTBE YU4EOHOM M BOCIIUTATEIHLHOMN JACATEIHHOCTH B
COOTBETCTBUM C  TPAJAMIMOHHBIMH  POCCHHUCKHUMH  COLUMOKYJIBTYPHBIMH H  JyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMH, MPUHATHIMU B OOINECTBE MpaBUIAMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI U COLIMANTU3AIINN O0yUYaIOITUXCS.

JlnyHOCTHBIE PE3YyNbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS
CHUCTEMOI TO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMH U PACIIMPEHUE OMbITAa JCATEIHLHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpMOTH4€eCKOro BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEIUIO, TIOHMMAHUS 3HAUEHUS XMMHUYECKOM HAyKH B JKU3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpPMAIMEH O MEPENOBBIX JOCTHKCHUSIX M OTKPBITHIX
MHUPOBOM M OTCUYECTBCHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MHUpa U 00IIeCTBa;

2) rpaskIaHCKOr0 BOCIUTAHMS:

MPEACTABJICHUSI O COIMAIBHBIX HOPMAax M TMPABWIAX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJICKTUBE, KOMMYHUKATUBHOMN KOMITETCHTHOCTH B OOIIECTBEHHO MTOJIC3HOM,
y4eOHO-MCCIIeIOBATEIBCKONW, TBOPYECKOW U JPYrux BHUAAX JACATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOM COBMECTHOM EATEILHOCTH TIPH BHITIOJHEHNN YI€OHBIX, TO3HABATEIHHBIX 3a/1a4,
BBITIOTHEHUH XUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMU Y4YEOHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TPOIECCE ITOW Y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHMBATh CBOE IMOBEJEHWE W TOCTYNKHA CBOWX TOBAPHINEWH C TIO3WIIMH HPABCTBEHHBIX H
MPaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA:

MHPOBO33PCHUYECKHE  TPEJICTABICHUS O  BEIIECTBE M  XUMHUYECKOH  pEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTAaBISAIONIME OCHOBY s
MOHMUMAHUS  CYHNIHOCTH HAYYHOHW KapTUHBI MHUpA, TPEIACTaBICHHS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHMOCBS3SIX UYEJOBEKa C MPUPOIHON CpPEoi, O poiu
XUMUU B IO3HAHUH ITUX 3aKOHOMEPHOCTEH;

[03HABAaTEJIbHbIE MOTHUBBI, HANpPABJICHHbIC HA IMOJIYYEHUE HOBBIX 3HAHUU IO XHUMHH,
HEOOXOaUMBIC JUIsI OOBSICHEHHS HAOII0JaeMbIX IIPOLIECCOB M SBJICHHH, I03HABATEILHOM,
MH()OPMAIIMOHHON Y YUTATEIBCKON KYJIBTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIIEHON pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYPOH, JOCTYIMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JHO003HATEIHLHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K
caMo00pa30BaHUIO, MPOEKTHOW U HMCCIIENOBATEIbCKON AESITETbHOCTH, K OCO3HAHHOMY BHIOODPY
HAIMpPaBIEHHOCTU U YPOBHs 00YYECHHUSI B TATbHEHUIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbA:

OCO3HaHUE IIEHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KW3HH, OCO3HAHWUE TIOCICJACTBUM W HEMPUATHE BPEIHBIX
MPUBBIYCK (YIOTPEOJICHUS AIKOTOJs, HAPKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIIOICHHS
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npaBuil 0€30MACHOCTH TPU OOpAIEHWH C XMMHYECKUMHU BEIIECTBAMH B OBITY W pealbHOU
KU3HU;

5) TPy10BOr0 BOCIIUTAHUSA:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHUIO Tpodeccuil U Tpyia pa3iIMuHOTO PO/ia, YBAKEHHE K
TPpyAy M pe3ylbTaTaM TpPYJIOBOW JAEATEIbHOCTH, B TOM YHCIE€ HAa OCHOBE NPUMEHECHUS
MpeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BHIOOP HWHAMBHUAYAJIbHON TpaeKTOPHUU
MPOJOJKEHHsSI 00pa30BaHUs C Y4YETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCTIEIHOW MpOPEeCCHOHATBHON IesITeNbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPOPECCUOHANBHON cpejie;

6) 7K0J1I0rMYecKOro BOCIMTAHUS:

9KOJIOTUYECKU LIETIECO00Pa3HOE OTHOIICHUE K MPUPOJIC KaK MCTOYHHUKY KU3HHU Ha 3emile,
OCHOBE €€ CYIIEeCTBOBAHMS, MOHMMAaHHE LIEHHOCTH 3J0POBOTO U 0€30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (HU3MUECKOMY M TICHUXHYECKOMY 3/I0POBBIO,
OCO3HaHHWE [IEHHOCTU COOJIIOICHUS MPaBUIJI OE30MAaCHOTO TIOBEICHUS MPU paboTe C BEIIEeCTBAMH,
a TaKXKe B CUTYaILUSIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH TPUMEHATh 3HAHWsS, TOJIydaeMble TPHU W3YYCHUH XUMHUH, IS pPElICHUs
3a7a4, CBA3aHHBIX C OKPYXAIOIIEH MPUPOIHON CPEAO, 1 OBBIIEHUS YPOBHS SKOJIOTHYECKON
KYJIbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM U MyTed UX pelieHHs
MOCPEICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIILICHUS, YMEHUSI PYKOBOACTBOBATbCS UM B
[I03HABATEJIBHON, KOMMYHUKATUBHON U COLMAIbHOM IPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampenMETHBIX pe3yNbTAaTOB BBIACISAIOT 3HAYMMbIE A7 (OPMUPOBAHUS
MHPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHs, MPUHIIMI, THIIOTe3a, (PaKT, cucTema,
MPOILIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUCOHBIX
MpeIMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 3TUX IPEAMETOB (OPMUPOBATH MPEICTABICHHUE O
LIETIOCTHOW HAay4YHOW KapTHHE MHpa, U YHUBEpCaJIbHbIC Y4eOHBIC ACHCTBUA (ITO3HABATEIbLHBIC,
KOMMYHHKATHBHBIC, PETYJSTHBHBIC), KOTOPhIE OOCECIEUnBAOT (POPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENTFHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHON AESITETbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YYeOHbIe e CTBUS

ba3soBble Jiornueckue A1eMCTBUA:

YMEHUSl MCHOJb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS] TPU OCBOEHUU 3HAHUM:
pacKpblBaTh CMBICT XMUMHYECKHUX TMOHATHHA (BBIACNATH MX XapakTepHble MpPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JPYTUMHU MOHSATUSIMH), UCIIOIH30BATh MOHATUS JIJI1 OOBSICHEHUS
OTIENbHBIX (DAKTOB W SBICHUH, BBHIOMpPATh OCHOBAHMS W KPUTEPUH ISl KilacCU(UKALUU
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKIIMi, yCTAaHABIMBATh NPUUYNHHO-CIIEICTBEHHBIE CBA3U
MEXTy 00BEKTaMU U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYKICHUS (MHIAYKTHBHBIC, IS TyKTHBHBIC,
10 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHUS,

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHMS MOHATHS (IIPEeIMETHbIE U MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HCIOJIb3yEeMbl€ B XHMHH, MPEOOpPa3OBbIBATh IIMPOKO
MPUMEHSAEMbIE B XUMHUHM MOJIEJIbHbIE MPEJCTABICHNUS — XUMUYECKUNA 3HAK (CHMBOJI 3JIEMEHTA),
XuMuueckas ¢opMyla MU ypaBHEHHE XHMHYECKOM pEaKkIUu — TMpH pPEHIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/a4, C YYETOM OTHUX MOJEJIbHBIX NPEACTAaBICHUN BBISBISATH U
XapaKTEepPU30BaTh CYIIECTBEHHBIC MPU3HAKKA HM3yYaeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB U
XUMHUYECKUX DPEaKIHii, BBISBIATH OOIIKME 3aKOHOMEPHOCTU, MPUYUHHO-CIICICTBEHHBIE CBSI3U U
MIPOTUBOPEYUS B U3yUAEMBIX MPOIIECCAX U SBJICHUSX.

ba3oBble ucciieqoBaTe/bCKHeE 1eHCTBUS:
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YMEHHE HCIOJIb30BaTh IOCTABJIEHHbIE BOMPOCHl B KAYECTBE MHCTPYMEHTAa IMO3HAHUS, a
TaK)K€ B KadyecTBE OCHOBBI sl (DOPMHpPOBAHUS THIOTE3bl MO TMPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

MpuoOpeTeHne OmNbITa MO TUIAHUPOBAHUIO, OPraHU3allMd M TPOBEICHUIO YUYEHHUYECKHUX
9KCIIEPUMEHTOB, YMEHHUE HAOIIOAATh 32 XOA0M IIPOLIECCa, CAMOCTOSITEILHO IIPOrHO3UPOBATh €TI0
pe3ynbrat, (GopMyIupoBaTh OOOOIIEHHS M BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUYET O MpOAeaHHON padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BBIOMPATh, aHAIU3UPOBATH U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3TMUHBIX BUOB
1 (hopM mpeIcTaBICHNUs, MOTYyYaeMYIO U3 Pa3HBIX UCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JTUTEpaTypa
XUMHUYECKOTO COJACpKaHUsI, CIpPaBOYHBIE TOCOOMs, pecypchl MHTepHeTa), KpUTHUUECKH
OLICHUBATh MIPOTUBOPEUNBYIO U HEAOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHSTh pa3iINuHble METOBI U 3aIPOCHI P MOUCKE U 0TOOpe HH(pOpMaLIUU U
COOTBETCTBYIOIIUX JTAaHHBIX, HCOOXOAMMBIX ISl BHITIOJHEHUS! YICOHBIX U MO3HABATEIILHBIX 33124
OIpeNIeIEHHOIO THUMa, MPUOOpEeTeHHe OmbiTa B OOJIACTH MCIOJIB30BaHHUS HH(OPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTUBHOTO MCIOJIL30BAHUS PA3IMIHBIX
TOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIBHYIO (OpMYy TIpEICTaBICHUS
nH(pOpMallUM M WJUTIOCTPUPOBATH pEIllaeMble 3a/layll HECIOXHBIMU CXEMaMH, JuarpamMMamH,
npyrumu hopmaMu rpaduK U UX KOMOMHAIIMSIMU,

YMEHHE HCIOIb30BaTh U AHAJIU3UPOBATh B Tpolecce Y4eOHOW M HCCIIEAOBATENbCKOM
JEeSATebHOCTH HH(DOPMAIIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIBCKOTO XO3SHCTBA M TPAaHCTIOPTA
Ha COCTOSIHHE OKPYXKaroIle MPUPOAHON Cpebl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMEHHS 3aJaBaTh BONPOCHl (B XoAe auanora W (WJIM) JOUCKYCCHH) TIO CYIIECTBY
oOcykgaeMol TeMbl, (OPMYIHUPOBATH CBOM TMPEIIOKECHHS] OTHOCHUTEIBHO BBIMOIHEHUS
MpeJI0KEHHON 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIC PE3YIbTaThl TO3HABATEIHHON JIEATETLHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JAeNaTh MPE3CHTAIMI0 pPe3yJbTaTOB BBINOJHEHUS XUMUYECKOTO
JKCIIeprUMeHTa (J1abopaTOpHOrO OMbITa, JTAOOPATOPHOM pabOThl MO MCCIEIOBAHUIO CBOICTB
BELIECTB, Y4€OHOI0 NPOEKTA);

YMEHHS y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW MO3HABATEIHLHOU U
HCCIIEIOBATENbCKON NIeATEIbHOCTH MPU PEHICHHH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE YdéTa
0o0IIMX HMHTEPECOB WM COTJIACOBAaHUS MO3UIMKA (00CYXIeHHs, OOMEH MHEHHSIMH, «MO3TOBBIC
IITYPMBI», KOOPAUHALIUS COBMECTHBIX JCUCTBUMN, ONpPEETICHUEe KPUTEPUEB MO OILEHKE KayecTBa
BBITIOTHEHHOU PabOTHI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE Y4eOHbIE 1eiiCTBHUS:

YMEHHE CAMOCTOATEIBHO ONPENENSTh LEIU ACSITEIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO JIEATEIBHOCTb, BBHIOMPAThH
HauOosiee 3G(HEKTUBHBIE CIMOCOOBI  pemIeHuss y4eOHbIX W TIO3HABaTEIbHBIX  3ajad,
CaMOCTOSITENTFHO COCTaBIISATh WJIM KOPPEKTUPOBATH MPEUIOKEHHBIA alTOPUTM ICHCTBHIA TpH
BBITIOTHEHUH 3aJaHUl C Y4E€TOM TOJIy4eHHS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaX —
BELIECTBaX U PEAKIHUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysibTara 3asBJICHHOW LIEjH,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUHU 3aJIaHUI.

IHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3YyIbTATOB II0 OCBOEHUIO O00S3aTENILHOTO COJEpKaHUS,
YCTaHOBJICHHOTO JIaHHOW (henepainpbHON pabouelt MporpamMMol, BBIACISIOT: OCBOCHHBIC
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oOyyarolMMUCSl HAay4HbIE 3HaHMsS, YMEHHUS U CHOCOObl JEHCTBUM, cnenupuyeckue s
npeaMeTHOW o0nacTu «XUMHUS», BUIBl JACATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIpETAINH, TPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYaIUSsX.

K xonmy oOyuenust B 8 kiiacce mpeMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCSl YMEHHU:

® PpacKpbIBaTh CMBICI OCHOBHBIX XWMHWYECKHX MOHITHI: aTOM, MOJIEKYJla, XUMHUYECKUN
JJIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas Macca, MaccoBas JAOJIS XHUMHUYECKOIO
JJIEeMEHTa B COCAMHEHHUU, MOJIAPHBIA OO0BEM, OKCHI, KHCIOTa, OCHOBaHHUE, COJb,
AJIEKTPOOTPHIIATENIEHOCTD, CTENICHb OKUCIICHHSI, XUMUYECKask PeaKIusl, KITacCUPUKAIH
peaxkuuii: peakiuu COeIMHEHUS, PEAKIUN PA3JI0KEHUs, pEaKlIUU 3aMEIICHUs], peaKkluu
oOMeHa, 3K30- U SHJAOTEPMUYECKUE PEAKIINH, TeTIOBON d(hPeKT peakiu, sIpo aroma,
ANIEKTPOHHBIN CIIOM aroma, aTOMHas OpOUTallb, paguyc aTOMa, XMMHYECKas CBS3b,
MOJISIPHAsE M HEMOJsipHas KOBAJEHTHAs CBSI3b, MOHHAs CBA3b, MOH, KaTHMOH, aHUOH,
pacTBOp, MaccoBasi J10J1s1 BEIECTBA (IIPOLIEHTHAs! KOHLIEHTPALKs) B paCTBOPE;

® UUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUYECKHUX TOHSITHH M MPUMEHSTH JTH
MOHSATHUS MIPU ONUCAHUM BEILIECTB U UX MPEBPAILCHHUI;

® CIIOJIb30BATh XMMHMUYECKYK0 CHMBOJIMKY JJIsi COCTaBiI€HHMsS (OpMyJd BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® OMpeneNniTh BAaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCTUHEHUSX, CTEHCHb
OKHUCIJIGHUSI DJIEMEHTOB B OHMHApHBIX COEJUHEHMSX, MPUHAIJICKHOCTh BEIIECTB K
OIpeneIEHHOMY KJlaccy COEQUHEHUH 1o (QopMynaMm, BUA XUMHUYECKOH CBA3M
(KoBasieHTHasl U MOHHAs) B HEOPIraHMYECKUX COCTMHEHUSX;

e packpbiBath cMbica [lepuoanueckoro 3akona J[. M. MenaeneeBa: 1€eMOHCTpUPOBATH
MMOHMMAaHHUE MEPUOJUYECKON 3aBHCHUMOCTH CBOWMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepuonuyeckoil cucreme, 3aKOHOB COXpPAaHEHHUS MacChl BELIECTB,
ITIOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YUEHUSs], 3aKOHA ABOTapo;

® ONHUCHIBaTh W XapakTepu3oBaTh TabmuuyHyto Qopmy I[lepuognueckoit cuCTEMbI
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHSITHS «TJIaBHas moAarpynna (A-rpymma)» u
«mmobounas moarpymnma (b-rpynma)», mample ¥ OOJIBIIME TIEPUOIBI, COOTHOCHUTH
0003HaYeHUs, KOTOpble UMeloTcs B Tabmuue «llepuoguueckas cucteMa XUMHYECKUX
anemeHToB [I. Y. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUYECKHUX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOIlee YUCIO DSJIEKTPOHOB U
pacnpeziesieHue X Mo 3JIEKTPOHHBIM CII0SIM);

e iaccu(UUIUPOBATh XMMHUECKHUE IIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XUMUYECKUE
peakuuu (II0 YMCIy M COCTaBY YYacTBYIOIIUX B PEAKLHUU BEIIECTB, 10 TEIJIOBOMY
spdexry);

® XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMUHBIX
KJIAaCCOB, MOJTBEp)KJasi  ONUCAaHUE TMpPUMEpaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYCCKUX PEAKITUH;

® IIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHM IIPOTEKAHUS XUMHUECKUX MPEBPALICHUI B Pa3INYHbIX YCIOBUSX;

® BBIUKCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMeHTa 1o popMyJie COeIMHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B

pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKON Peakinm;
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MPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEILHONW JCATEIBHOCTH — aHajlW3 M CHUHTES,
CpaBHEHUE, 0000IIeHHEe, CUCTEMAaTU3allNI0, KIacCU(UKAIUIO, BBISBICHUE NMPUYMHHO-
-CIIE/ICTBEHHBIX CBSI3€d — ISl M3YyUEHHUSl CBOICTB BEIIECTB U XUMHUYECKHX PEaKIIHii,
€CTECTBEHHO-HAYYHbIE ~ METOJAbl  TMO3HaHMA  —  HaONIOJICHHe,  H3MEpeHHe,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (peajIbHbI U MBICICHHBIN);

ClleZIOBaTh IPaBWJIaM  IIOJIb30BAHUSI XHMHYECKOM TOCyIoH u  JabopaTOpHBIM
00OpyZOBaHUEM, a TaK)Ke NpaBWiiaM OOpalleHHsl C BEIIECTBAMH B COOTBETCTBHU C
MHCTPYKLHUSMU 10 BBIIOJHEHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYyYEHUIO
U coOupaHuio Ta3000pa3HBIX BEMIECTB (BOJAOPOAAa W KHUCJIOPOJAA), MPUTOTOBIICHHUIO
pacTBOpPOB € OMPEACIIEHHON MacCOBOM J0JIE PACTBOPEHHOIO BEMIECTBA, IJIAHUPOBATH
U TIPOBOJMTH XUMHUYECKHE SKCIEPUMEHTHI 10 PAaCIO3HABAHUIO PACTBOPOB INEJIOYEH U
KHCIIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyc, (heHon(Tanent, METUIOPAHK U APYTHE).

K xonmy oOyueHus B 9 kJiacce mpeIMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaXkaTb C()OPMHUPOBAHHOCTD y O0yUAIOIINUXCSI YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKHX IMOHSATHI: XUMHYECKUHA DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHMOH, IIPOCTOE BELIECTBO, CII0KHOE BELIECTBO, BaJICHTHOCTb,
ANEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIICHHUS, XUMHUYECKas peaklMs, XUMUYecKas
CBSI3b, TEIIOBOU 3(PPEKT peakuu, MOJb, MOJIAPHBIA 00BEM, pacTBOp, AJIEKTPOJIUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOJIUTHUECKas AHCCOIUAINS, pEeaKIUl HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBecHe, OOpaTUMble U HeoOpaTHUMbIE peakiuw,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ pPEAaKLIMM,  OKHUCIUTENb,  BOCCTAHOBUTEINb,
OKHCJICHUE M BOCCTAHOBIIEHHE, aJUIOTPONHUsA, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(xoBaJleHTHasi, WOHHAs, MeETAJJIMYecKas), KpHUCTaJUIMYecKas peuéTka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOH peakluu, MpelelbHO IOIyCTHUMas
koHuentpauus [1/IK Bemectsa;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHH U TPUMEHATH ITH
MIOHSTHSI IPH OMUCAHUH BEILIECTB M UX MPEBPAIICHUI;

UCIOJIb30BAaTh XHMHUYECKYI0 CHMBOJHMKY [UIsl COCTaBieHHs (OpMYyN BELIECTB U
YpPaBHEHUN XUMUUYECKUX PEaKIIMil;

ONpEAENATh BAJICHTHOCTb M CTENEHb OKHCIEHUS XHMHUYECKUX DJIEMEHTOB B
COEIMHEHMSX pPa3jIMYHOr0 COCTaBa, IPHUHAJJICKHOCTb BEIIECTB K ONpPEIEIEHHOMY
KJIaccy COoelMHEHHH Mo (opMynam, BUJ XUMHYECKOH CBS3HM (KOBAJICHTHAs, MOHHA,
METAJUINYeCKas) B HEOPraHMYECKMX COEAMHEHUSX, 3aps] HOHA IO XHUMHYECKOM
dbopMmyIie, XxapakTep Cpelbl B BOJHBIX PACTBOPAaxX HEOPraHUYECKUX COCAUHEHUN, THII
KPUCTATIMYECKON PEMIETKH KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmbich Ilepuoanueckoro 3akona J[. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHWE: ONHKCHIBATh M XapaKTepu30BaTh TabamuHyio (Gopmy Ilepmogmaeckoit
CUCTEMbl XMMMYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHS «IJlaBHasg mnoAarpymnma (A-
rpynma)» u «modounas mnoxarpynmna (b-rpymma)», manple W OONBIIME TEPUOIBI,
COOTHOCUTh 0003HaueHHs, KOTOpbIE MMEIOTCS B MEpUOJMYecKod Talnuue, c
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB U
3apsj sapa, oo1ee YUCIIo AEKTPOHOB U paclpeiesieHue UX MO0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHHH CBOHCTB DJJIEMEHTOB U UX
COCIMHEHHI B Mpejesiax MallbIX MEePHOJOB U TJIaBHBIX MOATPYII C Yy4ETOM CTPOCHUS
UX aTOMOB;
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KJIacCU(PUITUPOBATh XUMHUYECKHUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHYECCKUE
peaknuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIUHM BEIIECTB, MO TEIMJIOBOMY
s¢dekTy, Mo U3MEHEHUIO CTETIEHEeH OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) oOOmIMEe M cheuuduyecKkue XHUMHYECKHEe CBOMCTBa
MPOCTBIX U CIIOKHBIX BEILECTB, MOATBEP:K/Iasi ONMMCAHUE MTPUMEpPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTABIISATb YPABHEHUS DJIEKTPOJIUTUYECKON AUCCOLMALIMM KUCIIOT, IEIOYEN U COJIEH,
MIOJTHBIC U COKpPAIIEHHBIC YPABHEHUS PEAKIIMii MOHHOTO OOMEHa, YpPaBHEHHS PEaKIui,
MOATBEP)KJAIOIIMX CYIIECTBOBAHUE T'€HETHYECKON CBSI3M MEXKIY BElleCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUi IMOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ITUX PEaKIIHii;

MIPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3IMYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JOJII0 XUMUYECKOT0 dJIeMEHTa 10 popMylie COeTMHEHH s, MAaCCOBYIO JOJIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUECKOU pEaKIIH;

coONoIaTh MpaBWJIa TOJb30BAHMUS XMMHYECKOW TIOCYHOM U J1abopaTOpHBIM
o0opy/moBaHUEM, a TaK)Ke IMpaBWIa OOpAIlICHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHHIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB MO MOJYYCHUIO
1 cOOMPaHHUIO ra3000pa3HBIX BEHIECTB (aMMHaKa M YTJIEKUCIIOTO ra3a);

MPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPHA-, OpoMHI-, MOIUI-, KapOboHat-, ¢ocdar-,
CWIIMKAT-, Cyab(}aT-, TUIPOKCHUI-WOHBI, KAaTHOHBI aMMOHHUS W HWOHBI H3YYCHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIECTB;
MPUMEHSTh OCHOBHBIE OMEpAIlii MBICIUTENHFHOU NESATENbHOCTH — aHalu3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHNEe, CHCTEMAaTH3allMi0, BBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3eM — JJI1 WM3Y4YEHHS] CBOMCTB BEIIECTB M XHMHUYECKHUX pEakiui, eCTeCTBEHHO-
HAayYyHbIE METOJbI [O3HAHUS — HaONOJIEHUE, W3MEpPEHUe, MOJICIUPOBaHNE,
JKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH).
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TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC

HaumeHoBaHue pa3jieioB U

KoauuecTBO 4acoB

DJIeKTpOHHbIe (LU (POBHIE)

Ne /m TeM NPOrpaMMbl Bcero KonTposabHbie padoThbl f:)ﬁz::i:memne o0pa3oBaTe/bHBIE PeCYPCHI
Paszpnea 1. [lepBoHayaibHbIe XMMHUYECKHE TOHATHS
XuMusi — BakHast 00J1aCTh
L1 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJioBeKa
12 BemecTBa 1 XUMHYECKHE 15 | bubnuoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro o pasneny 20 1 2
Pa3nen 2. BaxkHeiilue npeacTaBuTe I HEOPraHUYeCKUX BelleCTB
51 Boznayx. Kucnopon. [Tonsitue 6 bubnmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonarue o kucimorax 2 1 bubmuorexa LIOK
U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [Torstue 06 5 | 1 but6mmoreka [IOK
OCHOBAaHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 1 ) | bu6nuorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30 2 3

Pasznea 3. [lepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jieMmeHToB . M. MenneneeBa. CTpoenne aToMOB.
Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUU

MepesaH yepes [naaok 14.11.2023 10:26 GMT+03:00
edfb9f45-9f19-46¢8-9ace-778386a22aba |

a0

z] |

Crpanuua 18 13 21 \\7/



[lepuonuueckuil 3aKOH U

31 IIepnonnueckas cucrema 7 bubnuorexa LIOK
XUMHYECKHUX AeMeHToB []. U. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CTpoeHue aroma
XuUMUYecKas CBSI3b.

3.2 OKHCIUTENBHO- 8 bubmorexa [OK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
but6mmoreka [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOe Bpemst 3 bubmmorexa OK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne  HaumeHoBaHme
(uudposbie)
n/ | pa3gesioB M TeM Becer  Koutponbn = Ilpakruueck
o0pa3oBaTe/bHbIE
1| MporpaMMbI 0 ble padoThI ue padoThl
pecypcsbl
Pa3znes 1. BemecTBo M XUMHYECKHE PeaKIIMU
IToBTOpeHue u
TyOJICHUE
THY . bubmuorexa [JOK
3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHEIX
636
pas3zaenoB Kypca 8
KJracca
OCHOBHBIE
bub6nmmoreka [IOK
3aKOHOMEPHOCTHU
1.2 4 https://m.edsoo.ru/7f41a
XUMHYECKUX
. 636
peakuui
DIIEKTPOJIUTHYEC
Kas JTUCCOIHAINS. bu6nuoreka [JOK
1.3 XUMHYECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B 636
pacTBopax
Hroro no pazneny 17
Pa3gen 2. HeMeTa/jibl M UX COeTUHEHUA
OOmmas
XapaKTePUCTHKA
bubmuorexa [JOK
XUMHYECKUX
2.1 4 1 https://m.edsoo.ru/7f41a
sneMmeHToB VIIA-
636
TPYIIIBL
T'anorensl
O06mas
XapaKTePUCTHKA
bubmmoreka [IOK
XUMHYECKUX
2.2 6 https://m.edsoo.ru/7f41a
s1eMeHTOB VIA- 636
rpynimsl. Cepa u o
e€ coeIMHeHUS
OO0mas
XapaKTEePUCTHKA
XHUMUYECKHX bu6nuoreka [JOK
2.3 3JIEMEHTOB VA- 7 1 https://m.edsoo.ru/7f41a
rpynnsl. A3oT, 636

docdop u ux
COCIMHEHUS
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OO6mas
XapaKTEepPUCTUKA
XUMHUYECKUX bu6mmoreka [IOK
2.4 aneMeHToB [VA- 8 1 2 https://m.edsoo.ru/7f41a
IPYIIBL. YTIEPOL 636
Y KPEMHHH U UX
COCTMHEHUS
Hroro no pazgeny 25
Paspnen 3. MeTasnibl 1 UX COeIMHEHUS
OO0mmue cBoiicTBa bubmmorera [IOK
3.1 4 https://m.edsoo.ru/7f41a
METaJIJIOB
636
Baxwuetimue bu6mmoreka [IOK
3.2 METaJIJIbI U UX 16 1 2 https://m.edsoo.ru/7f41a
COCIUHCHUS 636
Hroro no pazgeny 20
Pa3nea 4. Xumus u oKpy:kapmas cpeaa
BemecTtBa u bu6nuoreka [JOK
4.1 MaTepHUaJIbl B 3 https://m.edsoo.ru/7f41a
’KM3HHU Y€JI0BEKA 636
Hroro no pazgeny 3
bubmuorexa [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO
68 4 7
YACOBIIO
I[TPOIT'PAMME

[okymeHT noanucan v nepeaanH Yepes onepatopa 310 AO «[1® «CKb KoHTtyp»

[Moanucun
oTnpasuTens:

OpraHmaum, COTPYLAHWMK

® MYHULUMNANBHOE BIOKETHOE
OBUIEOBPA3OBATE/IBHOE
YYPEXAEHWE "OCHOBHASA
OBLLEOBPA3OBATE/IbHAA LLKOIA
MOC. MOJIOAEXHbIN"
AJIbMETLEBCKOTO
MYHULMMNANIBHOTO PAMOHA
PECMYBINK TATAPCTAH
ArnytavHoBa Xanmaa MnbacosHa,
[JNPEKTOP

[loBEPEHHOCTL: per. HoMep, Nepros,
LelicTBmA 1 cTaTyC
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