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INOACHUTEJBHASA 3AIINCKA

[Iporpamma Mo XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTABJICHA Ha
OCHOBEe TpeOOBaHMI K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 0Opa30BaTENbHON MPOTrpaMMBI
OCHOBHOTO o01ero o6pazoBanus, npenacraBieHHbIXx B GI'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS M C YYETOM KOHUEMUIMU MPENoIaBaHUs
yueOHOro npeaMera « XuMus» B 00pa3oBaTeNbHbIX oprann3anuiax Poccuiickoit denepamuu.

[Iporpamma mo xumuu Na€T MpEACTaBICHHUE O LENAX, OOIIeH cTpareruu oOy4eHus,
BOCIIUTAHUSI U PA3BUTHUSL OOYYAIOIIMXCS CPEACTBAMHU Y4€OHOIO MpeaMeTa, YCTaHABIUBAECT
00s3aTeIbHOE TIPEIMETHOE COJIEPIKaHNE, IPElyCMaTPUBAET pacipeielieHue ero mno Kiaccam
U CTPYKTYpUpPOBaHHME [0 pa3deiaM MU TeMaM MpoTrpaMMbl IO XUMHH, OMPEACISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIC XAPAKTEPUCTHUKU COJEPKAHUSA, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh M3YUCHUSI XUMHUU C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBS3EH, JIOTUKU y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEW 00yUaromuXcsl, ONpeesieT
BO3MOXKHOCTH TIpEeIMETa JJisi peann3aluyd TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTeNbHONM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe
TpeOoBaHMUI K pe3ysibTarTaM OOy4YeHUs] XMMHHU Ha YPOBHE LieJied HM3y4eHUs MpeaMera u
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIHHON JIEATENbHOCTH OO0YYaloIlIerocsi 1Mo OCBOCHHIO
y4eOHOTO COJIepKAHUSI.

3HaHWE XUMUU CITYKUT OCHOBOH /i (HOPMUPOBAHMSI MUPOBO33PEHUS 00yUaroIIerocs,
€ro MpeACTaBICHUN O MaTEPUATIBLHOM €IMHCTBE MUPA, BAXHYIO POJIb UTPAIOT (OPMUPYEMBIE
XUMHUEH TMPEJCTABICHUSI O B3aUMOIIPEBPAICHUSIX SHEPIMU W 00 HSBOJIIOIMU BEIIECTB B
MPUPOJIE, O MYTSIX PEHICHUs TJIOOATBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHUECKOW, TMHIINEBOM M HOKOJOTHYECKOM Oe30MacHOCTH, MpoosieM
3/IpaBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peaian3alid BO3MOXHOCTEH Il caMopa3BUTHS U (HOPMUPOBAHMUS
KYJbTYPBI IMYHOCTH, €€ 00111el U (YHKIIMOHATBLHOU IPAaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIOCOOHOCTEM
oOyyJarommxcs, HABBIKOB ux CaMOCTOSITeIIbHOM y4eOHOM NeATEeIIbHOCTH,
AKCIIEPUMEHTAJIbHBIX U HCCIIEIOBATEILCKUX YMEHHM, HEOOXOIUMBIX KaK B TMOBCEIHEBHOM
KU3HU, TaK U B MPOGECCUOHATBHON JIEATEIHLHOCTH;

3HAKOMUT CO CHENMU(UKON HAYYHOTO MBIIIUICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOTO
B3MUIsSiIa Ha EIUHCTBO TNPHUPOJLI U YEJIOBEKa, SBIACTCS OTBETCTBEHHBIM JTaloM B
(hopMUPOBAHUM €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YYarOITUXCS;

CrocoOCTBYET (HOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAHUSAM, K TPHUPOJE, K YEIOBEKY, BHOCHUT CBOW BKJAJ B JKOJOTUYECKOE OOpa3oBaHUE
00yJaroInXcs.



JlaHHbIE HAMpaBJIeHUsI B O0yUYEHUU XUMHUHU 00€CIeUNBAIOTCS CHEIUPUKOIN ColepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SBISETCA IMEJAarorMueckd aJanTUPOBAaHHBIM OTPaKeHUEM
0a30BOI1 HAYKM XUMHH HA ONIPEICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEr0 00pa3oBaHUsi OPUEHTUPOBAH HA OCBOCHHE
OOy4arOIIMMUCS CHCTEMBI IEPBOHAYAIBHBIX TMOHITHI XHMHH, OCHOB HEOPIaHHUYECKOM
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAYUMbIX MOHATHI OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHusi IporpaMMbl 10 XUMUU chopMUpOBaHa HA OCHOBE CUCTEMHOTO
noaxona k €€ mzyueHuro. ConepkaHue CKIIaJbIBACTCS U3 CUCTEMBI MTOHATHN O XUMUYECKOM
AJIEMEHTE W BEHIECTBE M CUCTEMBI MOHATUH O XUMHUeckoi peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OPTraHM30BaHbI 110 NPUHIUITY MOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX NPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMHU;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOU CBSI3H;

— IPEJICTABICHUI 00 3JEKTPOJIUTUYECKOM TUCCOLUALIUU BEIIECTB B paCTBOPaXx.

TeopeTnueckne 3HaHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU IIOJYYECHHBIX U
OCMBICJIEHHBIX (PaKTOB, pPa3BUBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHS K JPYroMmy,
BBITNIOJHSAS (PYHKIIMHM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOEHMSI U BO3MOKHOCTEN
IIPAKTUYECKOIO MPUMEHEHUS U NOJIyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO XMMHUH CIOCOOCTBYET (POPMHPOBAHUIO TMPEACTABICHUS O
XUMHAYECKON COCTABISAIOIIEN HAyYHOM KAPTHHBI MUpPA B JIOTMKE €€ CUCTEMHOW NIPHUPOIBI,
LIEHHOCTHOT'O OTHOILIECHMSI K HAYYHOMY 3HAaHUIO M METOJaM ITO3HAaHWs B Hayke. M3yueHue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee M3YyUEHHBIX YYEOHBIX MpPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorus. 5—7 knacce» u «P@usmnka. 7 Kiaacey.

[Ipu u3ydyeHUn XUMHUM MPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKON HAyKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOMN NESITEIIbBHOCTU YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTyphl. 3ajaya y4eOHOro MpeAMeTa COCTOUT B
(hopMHUPOBAHUM CUCTEMBl XUMHYECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATHMH, 3aKOHOB U
TEOPETUYECKUX TIOJIOKEHUM, JTOCTYMHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHWH K HAYYHBIM METOJaM IO3HAHUS NPH H3YYEHHH BEIIECTB U
XUMHUYECKUX pEaKIHid, B (POPMUPOBAHMU U DPA3BUTUH TO3HABATENIBHBIX YMEHMH M HX
NPUMEHEHUH B Yy4eOHO-TIO3HABATEIbHONM U y4eOHO-HCCIIEeI0BATEIbCKON JIeATEIbHOCTH,
OCBOEHUU MpaBUiI 0€30MacCHOT0 0OpaIIeHUs ¢ BEIIECTBAMH B TOBCEAHEBHOMN KU3HHU.

[Ipu M3ydyeHnn XMMHUHU Ha YPOBHE OCHOBHOTO OOLIEro 0O0pa3oBaHMs BaXKHOE 3HAUCHHE
NpUOOpENH TaKUe 1eJd, KaK:

—  (QopMupoBaHME  MHTEJUIEKTyaJIbHO  pPAa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHSATUIO PELICHUH, CITOCOOHOI
aJanTUPOBATHCS K OBICTPO MEHSAIOMIMMCS YCIOBUSM KU3HH;



— HAaINpaBJICHHOCTh OOyYCHHMsI Ha CHUCTEMATHYECKOE MPHUOOIICHHE OO0YyJaroUmuXxcs K
CaMOCTOSTEIIbHON  IMO3HABATEIIbHON  JCATEIBHOCTH, HAYYHBIM METOJaM  TIO3HAHUS,
(hOpMUPYIONTUM MOTHBAIIAIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— 00CCIeUYCHNE YCIIOBHM, CIIOCOOCTBYIONIUX MPHOOPETECHUIO OOYYAFOIIMMHUCS OITbITa
pPa3HOOOpa3HOU JEATEILHOCTH, IO3HAHKS U CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMITETCHIINH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE TSI PA3IMYHBIX BUIOB JCSITCIBHOCTH;

— popmupoBanue 00IICH (PYHKIIMOHAIBEHOH M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM YHCJI€ YMCHHH OOBSCHATh W OIICHWBAThH SIBIICHUS OKPYKAIOMIETO MHPA, HUCIOIB3YS
3HAHWS U OIBIT, TOJIYYCHHBIC TIPU U3YICHUN XUMUH, IPUMEHATh UX MPHU PEIICHUHU MpoOIeM
B ITIOBCEHCBHOM JKM3HU U TPYAOBOM JACATEIBHOCTH;

— (dopmupoBanue y OOydYarOMIMXCS TYMaHHCTHYECKHX OTHOIICHHWH, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJI€CO00pa3HOTO TTOBEACHUS
B OBITY W TPYAOBOM JESITEIBHOCTH B IIEJIAX COXPAHEHHS CBOETO 3J0POBBS U OKpYKaroueh
MIPUPOTHON CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCTIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HANPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUS.

OO6m1ee yncIo 9acoB, OTBEACHHBIX I M3yYEHUS XUMUU Ha YPOBHE OCHOBHOTO O0IIIET0
oOpazoBaHusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlent0), B 9 kiacce —
68 yacoB (2 Jaca B HEJIEIO).



COJAEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YENOBEKa. XUMHUS B CHCTEME HayK. lTeima u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI MU MOJEKYJIbl. XUMHUYECKHE 3IEMEHThI. CUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0XKHBIE BeleCTBAa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHUH.

KonunuectBo BemectBa. Monbs. MoisipHas macca. B3auMOCBsI3b KOJIMYECTBA, MACCHI U
Yyucia CTPYKTYPHBIX €AUHUIL BelecTBa. Pacuérel mo ¢popmysiaM XUMHUYECKUX COCAUHEHUM.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas peakuusd U €€ MPU3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BeIIECTB. XUMHUYECKHWE YypaBHeHusA. Kiaccupukaumss XUMUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpareHus ¢ 1abopaTtopHbIM 000pY/I0BaHUEM, U3YUCHHUE U ONMHUCAHUE (PU3NYECKUX CBOWCTB
00pa3lioB HEOPTAHMYECKUX BEIIECTB, HaO0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTYNKE, KHIIEHWE M KOHJEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKaJMBaHUE MEIHOW MPOBOJIOKHU, B3aMMOJCHCTBHE Meja C KUCIOTOM)
SBJICHUM, HAOJIOICHHNE W OMNUCAHUE TMPU3HAKOB TPOTEKAHUS XUMHUYECKHX peaKIui
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3iioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE Keje3a ¢ paCTBOPOM COJIU MEIU
(I1), m3ydeHue crocoOOB pa3fcieHHs CMecel: C IMOMOIIBI0 MarHuTa, (UIBTPOBAHUE,
BbIIIApUBAHUE, AUCTUUISIMSA, XpoMarorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJbTATOB MPOBEACHUS OMNBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUSI MACChI, CO3/IaHNEe MOJIeNIel MOJIEKYJ (IIIApOCTEP>KHEBHIX ).

Baxuelue npeacTraBuTe M HCOPraHUYECKUX BeLIEeCTB

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucimopoj — 3J€MEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GuU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunel. I[lpumenenue xkuciaopoma. CrmocoObl TOMyYEeHHs] KHUCIOpOJa B
nabopaTopud ® TpOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJUIOTPOTHAs MOIU(PUKAIINS KUCIOPOa.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKUE YpPaBHEHMsS, JK30- U
SHJOTEPMUYECKUE peakiuu. TOIIMBO: Yyroib M METaH. 3arps3HEHUE BO3AyXa, YCHICHHE
MapHUKOBOTO 3 (exTa, pa3pyIieHue 030HOBOTO CIIOS.



Bopopon — snemeHT M mpocroe BemiecTtBo. Haxoxknenue Bomopoaa B IPUPOZE,
(bu3NYecKue U XUMHUECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydeHus. Kucinoter u comnm.

MosipHbIil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

@dusnyeckue cBoMcTBa BOJBL. Bonma kak pactBopurens. PactBopsl. HackineHHsie u
HEHACBIICHHbIE PACTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJE. MaccoBasi oSl BEIIECTBA B
pactBope. XuMU4ecKue cBorcTBa BoJibl. OcHOBaHUs. PoJib pacTBOPOB B MPUPOJAE U B KUZHU
yenoBeka. KpyroBopot Boabl B mpupoje. 3arpsi3HEHUE IPUPOIHBIX BoA. OXpaHa U OYMCTKA
IPUPOJHBIX BOJ.

Knaccudukanus neopranmyeckux coeauHeHui. Oxcuapl. Knaccuduxamus OKCUAOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHbIE, aM(OTEepHbIE) M  HECOJIeo0pa3yrolIue.
Homenknarypa oxcupoB. Dusnyeckue M XUMHYECKHME CBOMCTBA OKCHAOB. llomydeHue
OKCH/JIOB.

OcHoBanusa. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHoBanuii. @U3MYECKUe U XMMUYECKUE CBOMCTBA OCHOBaHMM. [lomydyeHue
OCHOBAHUH.

Kucnotel. Knaccupukaumst xucnor. Homenknatypa kucior. @Pusznyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan aktuBHoctu meraimioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Homenkmarypa cosieil. @u3ndyeckue 1 XMuMHYECKHe CBOMCTBA cosell. [lomyuenue
COJIEH.

['eneTnyeckas cBsI3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAQUeCTBEHHOE OMNPEACIICHUE COACPkKAaHMUS KHCIOpOAa B BO3IyXe, IOJIyYEHHUE,
coOupaHue, paclio3HaBaHUE U U3YyUYECHHUE CBOMCTB KUCIIOPO/ia, HAOIIOACHUE B3aUMOICUCTBUS
BEIIIECTB C KHUCJOPOJOM M YCJIOBHUS BO3HUKHOBEHHUS W MpEKpalleHus ropeHus (moxapa),
O3HAKOMJIEHHE C 00pa3laMy OKCHJOB M ONMHUCAHUE MX CBOMCTB, MOJyYeHHE, coOMpaHue,
pacro3HaBaHWE W W3YYCHHE CBOMCTB BOJIOpoja (FOpEHHE), B3aUMOJEHCTBHE BOAOPONA C
okcusioM Meau (l1) (BO3AMOXXKHO MCTOJIb30BAHUE BUIECOMATEPUATIOB), HAOIIOIeHUE 00pa3loB
BEIIIECTB KOJUYECTBOM | MOJb, HCCleAOBaHHME OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
Pa3IMYHON PAaCTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OMPEACTEHHON MacCOBOU JONEH
PacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBHUE BOJIBI C METa/UIaMU (HATPUEM M KaJbIUEM)
(BO3MOKHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), MCCIEAOBAaHUE OOPA3I[0B HEOPTaHUYECKUX
BEIIIECTB PA3IMYHBIX KJIACCOB, HAOJIIOJICHUE U3MEHEHUSI OKPAaCKU MHJIUKATOPOB B PacTBOpax
KUCJIOT W WIeJouei, u3yueHue B3aumozeicTBus okcumaa menu (ll) ¢ pactBopoMm cepHoi
KHUCJIOTBI, KHCJIOT C METaJUIaMU, PEAKIUil HEeHUTpaau3aluu, MOJy4eHUE HEPaCTBOPHUMBIX
OCHOBAHWM, BBITECHEHUME OJIHOTO METajula JAPYTMM U3 pPacTBOpa COJIM, PELICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BaXHEenIne KJ1acChl HEOPraHUYECKUX COEANHEHUI.

Iepunoaunyeckuii 3akoH u Ilepuoanuyeckas cucrema xumuieckux iemenros /1. H.
Menpaeneena. Crpoenne aTOMOB. Xumuyeckas CBAA3b. OxucanTesbHO-
BOCCTAHOBHUTEJIbHbIE PEAKIIUN



[lepBple MOMBITKH KIACCU(UKALNUKA XUMHUYECKHX 3yieMeHToB. [loHsTHe O rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbBIE METAJIbl, TaJOr€Hbl, UHEPTHBIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHbIE OKCUIBI U TUAPOKCU/IBI.

[Tepuonnyeckuit 3akoH. Ilepuonnueckas cucrema XuUMHUYEeCKHX 3ieMeHToB /1. U.
MenneneeBa. KopoTkonepuonnas u amuHHonepuoaHas ¢opmel [lepuoaudeckoil CUCTEMBI
xumudeckux asneMeHToB J[. WM. MenneneeBa. Ilepuonst m rpynmbl. OU3NYECKUN CMBICT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYMIIbI JIEMEHTA.

Crpoenne aromoB. CocTtaB artoMHbIX saep. HM3oromel. Onexktponsl. CTpoeHHE
ANIEKTPOHHBIX 000J04YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepuCTHKAa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJ0KEHUIO
B [Iepnonnueckoi cucreme /1. U. Menneneena.

3aKOHOMEpPHOCTM  HM3MEHEHUs  paJAuyca  aTOMOB  XMMHUYECKHX  JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TpyNIaM U Ieproaam.

3nauenue llepmommueckoro 3akoHa u Ilepuonnueckom CHUCTEMBI XHMHYECKHX
AJIEMEHTOB JUIS Pa3BUTHA HAYKU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumuueckass  cBa3b.  KoBanmeHTHas  (mosisipHas M HENOJSIpHasl)  CBS3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. FIOHHAs CBSA3b.

Crenenp oxucieHus. OKHUCIHTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccel
OKHCIICHHS U BOCCTAHOBJICHUSI. OKUCIIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00paslioB BEILECTB METAUIOB U HEMETAJUIOB, B3aUMOJICHCTBUE T'MIPOKCHUIA
[IMHKA C pacCTBOPAMH KUCJIOT U LIEJI0YEM, IPOBEAEHUE OIBITOB, MITIOCTPUPYIOIINUX IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (ropeHue,  peakluud  Pas3JIoKeHHs,
COCTMHCHUSA).

Mesicnpeomemmuoie cea3u

Peanmu3anmss MeXNpeIMETHBIX CBA3€H IIpM  MW3YYEHUM XUMUM B 8  Kjacce
OCYILIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
MOHATUH, SIBISIOIIUXCS CUCTEMHBIMH ISl OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TMOHSATHA: HAYYHBIM (pakT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaJlu3, CHUHTE3, KilacCU(PUKaAlUs, TEPUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®uzuka: Marepusi, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUZ, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUECKUN 3apsll, BEUIECTBO, TENO, 00bEM, arperartnoe
COCTOSIHME BEUIECTBa, a3, (PU3NYECKUE BETUUHMHBI, €AMHULIBI U3MEPEHHs], KOCMOC, TIJIAaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, onocdepa.

I'eorpadusi: armocepa, ruapochepa, MuHEpanbl, TOpPHbIE TOPOAbI, IOJIE3HBIE
HMCKOMAaEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemrecTBo M XMMHYECKas peaKkuus

Ilepuonnueckuit 3akoH. llepuomnueckas cucrema XuMuueckux sieMmeHTos /1. U.
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWCTB XUMHYECKHX
AJIEMEHTOB IEPBBIX TPEX NEPUONOB, KaMs, KaJbLUUs U UX COCAMHEHUU B COOTBETCTBUM C
ITOJIO’KEHUEM DJIEMEHTOB B [leprnoanueckoin cucTeMe U CTpPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKOM PEHIETKHM M BHJA XUMHUYECKON
CBA3U.

Knaccudukanys 1 HOMEHKIaTypa HEOPTaHMYECKUX BEIIECTB. XMMHUUYECKHE CBOWCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKAast
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudpukanus XMMUYECKUX pEaKIMM MO pa3nyHbIM MpU3HaKaM (MO YUCIy U
COCTaBy YYaCTBYIOIIMX B PEAKUHUU BELIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 H3MEHEHHUIO
CTENEHEHd OKHUCJIEHHS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajau3aTopa). JK30- U S3HJAOTEPMUUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTre o ckopocTn XUMHUYECKOH peakuuu. [ToHsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHEe O rOMOr€HHBIX M T€TepOreHHbIX peakuusax. IlonsaTue o
katanuse. [loHsaTne o xumuueckom paBHOBecHMH. DaKTOpBI, BIUAKOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINN U MOJ0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAHOBUTEIBHOU peakuyy. COCTaBICHHE YPABHEHUI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOJIb30BAHUEM METO/J1a AJIEKTPOHHOTO OajaHca.

Teopust DAEKTPONUTHYECKOW JHCCOLMALMU. JEKTPOJUTBI M HEAIEKTPOJIHTHI.
KaTtnonsl, aHnOHBI. MeXaHU3M IMCCOUMALIMN BELIECTB C PA3JUYHBIMU BUJAMH XUMHUYECKON
cBs3u. Crenenp aucconuanvy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHL.

Peaxiiuu nonHoro oomMeHa. Y cioBHs MPOTEKAHUS peaKI[uii HOHHOTO OOMEHa, TOJIHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHU peakunil. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEU B CBETE
MPEACTABICHU 00 3JIEKTPONMTUYECKOW aucconuanui. KadyecTBeHHbIE peaKkIMi Ha HOHBI.
[TonsiTre 0 ruapONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX BELIECTB —
METaJUIOB M HeMeTayioB (Tpadutra M anMasa), CIOXKHBIX BEUIECTB (XJIOpHIa HATpus),
HCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKIIMU OT BO3JACUCTBUS PA3JIMYHBIX
(GakTOpoB, UCCIIEJOBAaHHE  BJIEKTPONPOBOJAHOCTH  pPAacCTBOPOB  BEIIECTB, Mpoliecca
JUCCOLIMALIMM KHUCJIOT, IIEI0YEH U coyied (BO3MOXKHO MCIIOJIb30BAaHUE BUAEO MATEPHUAIIOB),
MPOBEJICHUE OMBITOB, WIIIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHUs peakluii MOHHOrO oOMeHa
(oOpazoBanue ocajka, BbIAEJIEHUE Ta3a, 00pa30BaHMUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX
MPUMEPBl OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLMid (TOpeHHe, peakluu pas3ioKeHUs,



COEIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BELIECTB C ITOMOIIBI0 KAau€CTBEHHBIX
peakLMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a4a4.

Hemeranbl 1 ux coeinHeHUA

OO6miass xapaktepuctuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHBIC
creneHu okucieHus. CTpoeHre U (PU3HYECKHE CBOMCTBA MPOCTBIX BEIIECTB — T'AJIOT€HOB.
XHUMHUUYECKUE CBOWCTBA Ha MpUMeEpE Xjopa (B3aMMOJACICTBUE C METalIaMH, HEMETAJIAMH,
menoyamu). XiopoBoaopod. ColisiHasg KHUCIIOTa, XUMHUYECKHME CBOMCTBA, IMOIY4YEHUE,
npuMmeHeHue. JleiicTBue XJjopa M XJIOPOBOJOpOJAa HAa OpraHu3M uejoBeka. BaxHeiiue
XJIOPHUJIBI U UX HAXO0XJICHHUE B MPUPO/IE.

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCIeHHs. CTpoeHre U (PU3HYECKHE CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOoZa W Cephbl. AJIOTPONHBIE MOJIU(DHUKAIMK KHUCIOPOJAa M CEpbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOAOPOJ, CTPOEHUE, PU3NYECKUE U XUMHUYECKHE CBOMCTBA. OKCHABI
cepbl Kak TMpEJACTAaBUTEIM KHUCIOTHBIX OKcHUI0B. CepHasd KuCIOTa, (QU3NYECKHE H
XUMHUYECKHE CBOMICTBa (00IIME KaK MPEACTaBUTENS Kiacca KHCIOT U CHEU(pUYECKHE).
XHUMHUUYECKUE pPEaKINH, JeKallUe B OCHOBE MPOMBILIIEHHOTO CIOco0a MOJyYeHHs] CEpHOMI
KuCIIOThL. [IpuMeHnenne cepHoil KUCanOThl. COMM CEPHON KMCIIOThI, KAYECTBEHHAs PEaKLMsl Ha
cyabdaTr-uoH. HaxoxaeHue cepbl U €€ COCAMHEHUN B IMpHUpoJie. XUMUUYECKOE 3arpsi3HEHUE
OKpYXalolleld cpeAbl COCAMHEHUSIMHU cepbl (KUCIOTHBIE IOKIW, 3arpsi3HEHHE BO3AyXa U
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIIICHUS.

OOmias xapakrtepuctuka 31eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHUsS. A30T, paclpocTpaHeHHE B MPHUPOAE, (U3NYECKUE U
xuMHuueckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMHMaK, ero (Qusnueckue u
XUMUYECKUE CBOMCTBa, MoiydyeHue U npumeHeHue. Coju aMMOHMS, UX (U3UYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha MOHbl aMMOHHUS. A30THas
KHCJIOTa, €€ MojyuyeHue, pu3ndeckue U XMMUYECKUe CBOWCTBA (0OIIME KaK MpeCTaBUTENS
KJ1acca KUCJoT U crieunduueckue). Mcnonp3oBanue HUTPATOB U CoJie aMMOHUS B KaueCTBE
MUHEpaIbHBIX yH0OpeHH. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COeTUHEHUSIMU
azota (KUCIOTHBIE JOXIHM, 3arpsi3HEHHE BO31yXa, MNouBbl U BoMoEMOB). Docdop,
ajuioTponHele  Moaudukaruu  docdopa, duzmyeckre M XUMHUECKHE CcBoicTBa. Okcua
dbochopa (V) u dpochopnas kuciaora, GU3NUECKUE U XMMHUUYCCKHE CBOMCTBA, IMOJIyUYCHHE.
Ucnonp3oBanue hochaTtoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka siemMeHToB |VA-rpynnbl. OcoO€HHOCTH CTpOEHHUS aTOMOB,
XapaKTEepHbIE  CTENEHW  OKUCJIEHUS.  YTIepol,  aUIOTPONHble  MoJudUKaIuH,
pacnpocTpaHeHHe B Tpupoje, (U3MUECKHe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopot yriaeposa B mpupone. Okcuubl yriepoaa, uX (U3MYECKHEe U XUMHUYECKHE
CBOMCTBA, JECHCTBUE HA YKUBBIE OPraHU3MBbI, MOJIYYEHUE M NPUMEHEHHE. DKOJOTHYECKHE
npoOJsieMbl, CBsI3aHHBIE ¢ okcuaoM yriepoaa (l1V), rumoreza rio0asbHOr0 MOTETUICHUS
KJIUMaTa, MapHUKOBBIA Addekr. VYronbHas KucioTa U €€ Ccoiau, uX (Qusnueckue u
XUMHUYECKHUE CBOICTBa, MOJyueHHEe W npuMeHeHue. KauecTBeHHas peakiusi Ha kapOOHAT-
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noHbl. Mcmonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIINIJICHHOCTH M CEIHCKOM
XO35UCTBE.

[lepBoHavasibHBIE TOHATHUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COEJMHEHUSX yriepoa
(MeTaH, 3TaH, STWJEH, AalleTWJICH, JTaHOJ, TJHMILEPUH, YKCycHass kucnota). [lpupoanbie
HMCTOYHHUKHU YTJIEBOAOPOAOB (Yrojb, TPUPOAHBINA Ta3, HEPTH), MPOAYKTHI MX MepepabOTKH
(6eH3uH), WX pOJIb B OBITY M NPOMBINUICHHOCTH. [loHSITHE O OWMOJIOTHYECKH Ba’KHBIX
BEIIECTBAX: XHUpax, Oeyikax, yrieBoJax — M MX POJIM B JKU3HU 4YelloBeka. MarepuaiabHOoe
€UHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHEHHUI.

Kpemnuuii, ero ¢usmyeckue M XUMHUYECKHE CBOMCTBA, MOJYyYE€HHE U MPUMEHEHHE.
Coenunenust kpemausi B mpupoae. O6mue npencraBieHuss 06 okcuae kpemuus (1V) u
KpeMHHeBOW Kuciore. CWIMKaThl, WX HCIIOJB30BaHWE B OBITY, B TPOMBIIUICHHOCTH.
Baxueiiive cTpouTelbHbIE MaTepUalbl: KepaMuKa, CTEKJI0, [IEMEHT, OETOH, KeJIe300€TOH.
[IpoOnemMbl 0€30MacCHOTO UCIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEpPHAJIOB B IOBCEIHEBHOMN
KU3ZHU.

Xumuueckuii IKCnepumenm:

M3yuyeHHe OoOpa3lOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM  KHUCJIOTHI,
MPOBE/ICHUE KAueCTBEHHBIX PEAKIMM Ha XJIOPUA-MOHBI M HAONIOJCHHE MPHU3HAKOB HX
MPOTEKAHUSs, OMBITHI, OTPaKAIONINEe (DUINUECKUE U XUMUUYECKHUE CBOMCTBA rajOT€HOB M UX
COeIMHEHUN (BO3MOXHO HCIIOJB30BaHUE BHUICOMATEPHUAJIOB), O3HAKOMJICHUE C OOpa3liamMu
XJIOPUIOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCAMHEHUSIMHU
(BO3MOKHO HCMOJB30BaHUE BUJIEOMATEPHUAIIOB), HAOMIOACHHE TIpoliecca OOYTIMBAHMUS
caxapa MoJ JEHUCTBUEM KOHLIEHTPUPOBAHHOM CEPHOW KHUCJIOTBI, M3YyUYEHUE XHUMHUYECKUX
CBOMCTB pa30aBICHHOW CEPHOU KHUCIOTHI, MPOBEICHNE KaYeCTBEHHON peaKIMu Ha Cylbdart-
MOH U HaOJIIoICHUE TIpU3HaKa €€ MPOTEeKaHUsI, O3HAKOMJICHUE C (DU3UUYECKUMU CBOMCTBAMU
azora, ¢ochopa W HUX coeAMHEHUN (BO3MOXKHO WCIOJIb30BAHUE BHUACOMATEPUAIIOR),
oOpasiamu a30THBIX U (pocopHBIX ynoOpeHwuii, moaydeHrue, cooupanue, pacro3HaBaHue U
M3yYCHHE CBOWMCTB aMMHaKa, MPOBEIACHUE KAUYECTBEHHBIX PEAaKIUil HA HOH aMMOHHUS M
dbocdaT-oH U U3ydeHUe NMPU3HAKOB UX MPOTEKAHUS, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM
AQ30THOM KHUCJIOTHI C MeAbl0 (BO3MOXXHO HCIIOJIb30BaHUE BUIACOMATEPUATIOB), H3YUYCHUE
MOJENIe KPHUCTAIUIMYECKUX PEIIETOK anmasa, rpaduta, ¢yiepeHa, O3HAKOMJIIEHUE C
MpoIIeCCOM aJIcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPONCTBOM
MPOTHUBOTA3a, MOJyYeHUEe, COOMpaHHe, PACIO3HABAHUE W W3YYEHUE CBOWMCTB YTICKHUCIIOTO
raza, MpOBEJICHUE KAYECTBEHHBIX pEakiMii Ha KapOOHAT W CHUJIMKAT-UOHBI U U3YyUYCHHUE
MIPU3HAKOB UX MPOTEKAHMs, 03HAKOMJICHUE C MPOJYKIIMEH CUJIMKATHON MPOMBIIUICHHOCTH,
pelIeHrEe SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTallyIbl U KX COSIUHEHHUS .

MeTaJsibl 1 X COeIMHEHUS

OO0mrast xapakTEepPUCTUKA XUMHUYECKHX DJIEMEHTOB — META/UIOB HAa OCHOBAHUHM WX
noJsioxkeHust B Ilepuomuueckon cucremMe xumuueckux sneMeHToB JI. M. MenpeneeBa u
ctpoeHusi atomoB. CTpoeHue MeTauioB. Merainueckass CBSI3b W MeTauIMYecKas
KpUCTAJUIMYECKasl PEeIETKA. DIEKTPOXUMUYECKUH pAll HApsKEHU MeTalioB. dusnueckue
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U XHUMHYECKHE CBOWCTBa MeTauioB. OOmme crmocoObl moiaydeHus MeTawioB. [lonstue o
KOPPO3UH METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIUTHI MX OT Koppo3uu. CriiaBsl (CTajib, YyTyH,
JTIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHUE B ObITY U IPOMBIIIUIEHHOCTH.

[I{enouHbIE METAILIBI: MTOJOKEHUE B [leproandeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpO€HHME HMX AaTOMOB, HaxOXJIeHHE B npupone. dDusmyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus U Kainus). OKCUIbI U THUAPOKCUABI HATPUS U
kanus. [IpumeHenne menoYHbIX METAIIOB U UX COCTMHEHUMN.

[IlemoyHO3EMENBHBIE METAUIBI MarHuii M KallbLlMi: MOJIOKEHHE B lleproamueckou
cucteMe xummudecknx 3neMeHToB J[. M. MenzaeneeBa, cTpoeHUE X aTOMOB, HaX0XKJICHUE B
npupone. DHU3MYECKME W XMMHUYECKME CBOMCTBA MarHus MW Kaublusd. Baxnenmue
COCMHEHUs Kanblus (OKCUA, Tuapokcuna, coiu). JKECTKOCTh BOABI U CIOCOOBI €€
YCTPAHEHUS.

AmomuHuii: nonoxenue B llepronnueckoil cucreme xumudeckux snemeHToB [, U.
MenpaeneeBa, CTpOEHHME aToMa, HaxoXAcHHWE B npupoac. Duznyeckue M XUMHUYECKHUE
CBOMCTBA aTIOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUIA U TUJIPOKCHJIA aTFOMUHUS.

Kenezo: monoxenune B Ilepuomnueckoil cucreme xuMmudeckux siemeHtoB [, .
MenzeneeBa, CTpOEHUME aroma, HaxoxacHue B npupoae. Dusznueckue M XUMHUYECKUE
cBoiicTBa >xene3a. Oxcuawl, ruapokcuabl u conu xkenesa (I1) u xenesa (Ill), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C 00pas3laMy METaJUIOB M CIUIaBOB, UX (U3MUYECKUMHU CBOWCTBAMH,
M3YUYEHHE PE3YIHTATOB KOPPO3UHU METAILIOB (BO3MOKHO UCIIOJIb30BAaHUE BUACOMATEPUAIIOB),
OCOOEHHOCTEW B3aUMOJECUCTBUS OKCHAA KalbliUs W HATpus C BOJON (BO3MOKHO
WCIIOJBb30BaHNE BHUICOMATEPUAIOB), HMCCJIEAOBAaHUE CBOMCTB >KECTKOM BOJbI, Mpoliecca
TOPEHUS Keje3a B KUCIOopoJie (BO3MOXKHO HCMOJb30BAaHUE BUACOMATEPUAIOB), MPU3HAKOB
MPOTEKAHUS KQUECTBEHHBIX PEaKIIM HAa MOHBI: MAarHus, Kalblus, aTIOMUHUS, [IUHKA, JKelie3a
(I u xenesza (1), meau (11), HaGMFOIEHNE U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMM HATpHUs, KaIus U Kaiblusig (BO3MOXXHO MCIOJIb30BAHUE BHUIECOMATEPUATIOB),
uccienoBane amM@OTEPHBIX CBOMCTB THUIPOKCHUJIA ATIOMUHUS M THAPOKCHAA I[MHKA,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «BaKHEUIINe METAJITBI U UX COCTUHEHUS.

XuMHS M OKPYKAKOIIAA cpela

BemectBa w wmarepuanbl B IIOBCEIHEBHOM KWM3HHM 4YeJIOBEKa. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMUUYECKUX peakinii B ObITy. [lepBas moMoIs Npu XuMUIECKUX
05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE  3arpsi3HEHUE  OKpYyXKawoled cpeapl  (mpenesibHas — JOMycTUMas
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Pons Xxumuu B pemieHnn 3KOJ0THIECKUX TPOOIIEM.

Xumuueckuii IKChepumenm:

u3ydeHue O00pas3lioB MarepualioB (CTEKJIO, CIUIaBbl METaUIOB, TIOJUMEPHBIE
Marepuabl).

Meosicnpeomemmnule ceazu
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Peanuzamusi MeXNpeAMETHBIX CBsi3ed TpU  M3YYeHHMM XUMUU B 9  Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOIb30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUMN, TaK U
HNOHATUMN, SIBISIFOIIMXCS CUCTEMHBIMM JUISI OTAEIbHBIX INPEAMETOB €CTECTBEHHO-HAYYHOTO
[UKJIA.

OO1Iue ecTeCTBEHHO-HAYYHBIC MOHATHA: HAy4YHBIM (PakT, TUMOTE3a, 3aKOH, TEOpus,
aHalnu3, CHUHTE3, KilacCU(PUKAIUSA, T[EPUOJUYHOCTh, HAOIIOJACHHE, HKCIEPUMEHT,
MOJICIMPOBAaHUE, H3MEPEHUE, MOJEIb, SBJICHHE, NApPHUKOBBIA S(PQEKT, TEXHOJOTru,
MaTepuabl.

®duszuka: Marepusi, aroM, 3JEKTPOH, IPOTOH, HEWUTPOH, HMOH, HYKIHJ, H30TOIBI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUH 3apsA]l, MPOBOJHUKH, NOJYyHPOBOIHUKH,
JIUAJIEKTPUKHU, (OTOIIEMEHT, BEILIECTBO, TENI0, 00BEM, arperaTHOe COCTOSHUE BEILECTBa, a3,
pacTBOp, PacTBOPUMOCTb, KPUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3MUYECKUE BEITUYMHBI,
€AVHULBI N3MEPEHMS], KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE€3/bl, CONHIIE.

buonorus: ¢porocuntes, npixanue, ouocgepa, IKOCUCTEMA, MUHEPAIbHBIE YI00pEHHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEJIbHbIE BELIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuUHEpaibl, TOPHBIE MOPOJIbI, IOJE3HbBIE
MCKOIIaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.
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IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMHNHU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHMS IMPOrPaMMbI OCHOBHOTO OOIIEro 0Opa3oBaHUs
JOCTUTAIOTCSI B XOJ€ OOy4YeHuss XHMHHM B €IMHCTBE Y4YeOHOM U BOCHHMTATEIbHOMN
JESTEIBHOCTY B COOTBETCTBUHM C TPAJAUIMOHHBIMU POCCUMCKUMHU COIUOKYJIBTYPHBIMU H
JTyXOBHO-HPABCTBEHHBIMHU I[EHHOCTSIMHU, MPUHSATHIMU B OOILECTBE MpPaBWIAMH U HOPMamu
MOBEJICHUS M CIIOCOOCTBYIOT MpOLleccaM CaMOMO3HAHMSI, CaMOPa3BUTHSA U COIHATM3AINN
00yyarommxcs.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYArOUIUXCS PYKOBOJICTBOBATHCS
CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMNA U PACIIMPEHUE ONBITA IS TEIILHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H
HAay4YHOMY HAcCJEIUI0, MOHUMAaHUs 3HAYEHUS XMUMUYECKOW HAYKU B >KM3HH COBPEMEHHOIO
oO1iecTBa, CIOCOOHOCTH BJaJI€Th JOCTOBEPHOIN MH(OpMAIIMEN 0 IepeIOBbIX JOCTUKEHUSIX U
OTKPBITUSIX MUPOBOU M OTEUECTBEHHON XUMHUHU, 3aNHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEICTAaBIICHUS O COIMAIBHBIX HOPMAaX W MpaBUJIaX MEKIUYHOCTHBIX OTHOIICHUU B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIEI0BATENbCKOM, TBOPUECKOW M JIPYTUX BHAAX JEATEIbHOCTH, TOTOBHOCTU K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IMPHU BBIOJIHEHUHM Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJHCHUH XUMUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B TMpoIecce ITOM ydeOHOMU
JEeSATEIbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE IMOBEIEHUE W MOCTYIKH CBOMX TOBApPHUIICH C
MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pPEHUYECKUE IPEACTABICHHUS O BEIIECTBE M XHMHYECKOW pEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U COCTABIIIOIIME OCHOBY JUIS
MOHMMAaHUSl CYIIHOCTA HAy4YHOM KApTUHBI MHUpa, TMPEJACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aMMOCBS3SX YEJIOBEKa C MPUPOJHOM Cpelou, o
pOJIM XUMUU B TTO3HAHUU ATUX 3aKOHOMEPHOCTEI;

MMO3HABATENIbHBIE MOTHUBBI, HANPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HE0OXoAUMBIEC ISl OOBSICHEHUs HAOIIOJAaeMBbIX MPOLIECCOB U SIBIICHUM, MO3HABATEIbHOM,
MH(POPMAITMOHHON M YUTATEIBCKONW KYJIbTYPhl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIHHOMI
paboThl ¢ y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEPATYpPOM, MOCTYMHBIMU TEXHUYECKHUMU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJOTH;
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WHTEpEC K OOYYCHHIO M MO3HAHUIO, JII0O03HATEIPHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHOM U HCCIEAOBATEIIbCKOW ACATENBHOCTA, K OCO3HAHHOMY
BBIOOPY HAINpPaBIEHHOCTH U YPOBHS O0yU€HHUS B IaJIbHEHIIIEM;

4) opMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH »HW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 370POBBIM 00pa3 KWU3HHU, OCO3HAHWE IOCJICICTBUA W HEMPUATHE BPETHBIX
NpUBBIUEK (YIOTPEOJICHHS aJIKOT0Jisl, HAPKOTUKOB, KypeHHs), HEOOXOAUMOCTU COOJIIOICHHUS
npaBuil OE30MAaCHOCTH MPHU OOpAIEHUH C XMMUYECKMMU BEUIECTBAMU B OBITY U peajbHOM
KU3HHU;

5) TpyA0BOr0 BOCIIUTAHHUS:

MHTEpPEC K TPAKTUYCCKOMY H3yYeHUIO mpodeccuidi W Tpyda pa3ImdHOTO poja,
YBAXEHHE K TPYyAy M pe3yjbTaraM TPYAOBOU NEATEIBHOCTH, B TOM YHUCJIE Ha OCHOBE
MPUMEHEHUsI TMPEIMETHBIX 3HAHWW IO XHWMUM, OCO3HAHHBIA BBHIOOP WHIUBHUAYATHHOM
TPAEKTOPUU MPOJOJLKEHHST 00pa30BaHUs C YUYETOM JTUYHOCTHBIX UHTEPECOB M CIOCOOHOCTH
K XUMHUHU, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, yCHemHoN MnpodecCuoHanbHOM
NEATeIbHOCTY W Pa3BUTUS HEOOXOJUMBIX YMEHHM, TOTOBHOCTH aJalTUPOBATHCS B
podeCcCUOHANILHOM Cpeie;

6) 3K0JOrNYeCcKOro BOCTIMTAHUS

AKOJIOTMYECKU 11€J1€CO00pa3HOE OTHOIICHUE K MPUPOJAEC KaK UCTOYHUKY >KM3HHU Ha
3emJie, OCHOBE €€ CyIIEeCTBOBaHUs, MOHUMAHKE IIEHHOCTHU 3JI0pOBOr0 U 0€30macHOro odpasa
KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MYECKOMY U TICUXUYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUSI TIPaBHII O€30MaCHOTO MOBEJACHUS MpU padoTe
C BEILECTBAMU, a TAKXKE B CUTyallUsX, YTPOKAIOIINUX 3[10POBBIO U )KU3HHU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJy4yaeMble MPU M3YYECHUU XUMUHU, ISl PEIICHUS
3aa4, CBS3AHHBIX C OKPYXalolIe NPUPOJHOM CpENOM, Il TIOBBIIICHUS YpPOBHS
HKOJIOTUYECKON KYJIBTYPhI, OCO3HAHMS TJIOOATLHOTO XapakTepa IKOJIOTHYECKUX MpoOieM U
MyTEeHd UX PELIEHUs] MOCPEICTBOM METOIAOB XHWMHH, SKOJOTHUYECKOTO MBIILUICHHS, YMEHUS
PYKOBOJICTBOBAThCSA UM B TTO3HABATEILHON, KOMMYHUKATUBHOMN U COIIMATILHOMN MTPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B coctaBe meranpenMeTHBIX pe3yibTaTOB BBIAEISAIOT 3HAYMMBbIE A1 (POPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAy4YHbIE MOHATHS (3aKOH, TEOpWs, NPUHLUI, TUNOTE3a, (akKT,
CUCTEMA, MPOLECC, IKCHEPUMEHT M JPYroe.), KOTOpbI€ HCIMOJIb3YIOTCA B E€CTECTBEHHO-
Hay4YHbIX Y4YEOHBIX MpeAMEeTax M TMO3BOJSIOT HA OCHOBE 3HAHUU M3 ATUX MPEIMETOB
dbopMUpOBaTh MpEACTaBICHUE O IEJIOCTHOW HAyYyHOM KapTUHE MHUpPA, U YHHUBEPCAJIbHBIC
yueOHble JecTBUs (ITO3HABATENbHBIE, KOMMYHUKAaTUBHBIE, PETyJISTUBHBIE), KOTOpHIE
oOecneunBaOT (POpMHpOBAaHME TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHHUIO U
OCYUIECTBJICHUIO YUeOHOU NESITeIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornyeckue aefcTBUA:
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YMEHUS MCHOJIb30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS NPH OCBOCHMHM 3HAHWM:
pacKpbIBaTh CMBICI XHMHUYECKHX MOHATUN (BBLACIATh MX XapakTEpHbIE IPU3HAKHU,
yCTaHABJIMBATh B3aUMOCBS3b C JPYTMMH TOHATHUSIMH), HCIOJIb30BAaTh TOHATUSA IS
OOBSCHEHUS] OTACNIbHBIX (PAKTOB W SIBJIICHWN, BHIOMpPATh OCHOBAHUS M KPUTEPUU JUIS
KJIacCU(UKALMN XUMUYECKUX BEIIECTB U XUMUYECKHUX PEaKIUi, yCTaHABIUBATh TPUUYHUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMH H3YYCHHs, CTPOUTH JIOTHUYECKHE PacCCyXICHUS
(MHAYKTUBHBIC, TEAYKTUBHBIE, 110 aHAJIOTUH), IeJaTh BBIBOJIBI M 3aKJIIOUCHUS;

yMEHHUE MPUMEHSTH B MPOIECCe MO3HAHUS TOHITHS (PEeIMETHBIE U METaIllpeIMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJENH, UCIOJIb3yeMble B XUMHUH, TIPEOOPA30BLIBATH HMIMPOKO
MPUMEHSAEMbIE B XUMHUHU MOJEJIbHBIE MPEACTABICHUS — XUMUYECKHWA 3HAK (CHMBOJ
JJIEMEHTa), XuMHuYeckas ¢GopMylia U ypaBHEHHE XHMHUYECKON pPEaKIMH — IPH PEIICHUH
yueOHO-TI03HaBaTEIbHBIX 33/a4, C YYETOM ITHX MOJICIBHBIX IMPEJCTaBICHUN BBISBIATH U
XapaKTepU30BaTh CYLIECTBEHHBIC TPU3HAKU N3YYa€MbIX 00OBEKTOB — XMMHUUECKUX BEIIECTB U
XUMUYECKUX PEAKIN, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBIE CBS3U
Y IPOTUBOPEYHS B U3y4aEMbIX IPOLIECCAX U SIBJICHUSX.

Bba3oBble ucciaenoBarejbcKue 1eHCTBUA:

YMEHHUE UCIOJIb30BaTh IIOCTABIEHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUSA, a
TaK’K€ B KayeCTBE OCHOBBI I (OPMUPOBAHUS THUIIOTE3bl MO IMPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA IO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJJ0OM IIPOLECCca, CAMOCTOSITEILHO MPOTHO3UPOBATH
ero pesyibTar, (GopmyiaupoBaTh OOOOILIEHUS M BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO
OTIbITA, UCCIIEIOBAHMS, COCTABIATh OTUET O MPOeNIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMpPATh, AHAIU3UPOBATH M MHTEPIPETUPOBATH MH(OPMAIUIO Pa3IUYHBIX
BUJIOB U (hOpM IpENICTaBICHMSI, MTOJIyYaeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs
JAUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHble Mocobus, pecypcbl HHTepHera),
KPUTHUYECKH OLIEHUBATH MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHUE MIPUMEHSATH Pa3IMUHbIe METO/bI U 3alIPOCHI TPU MOUCKE U 0TOOpE MH(pOpMAIUU
Y COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOUMBIX JIJIsl BHIITOJIHEHHS YUEOHBIX U MO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUla, NpPUOOpeTeHHue OombiTa B  O0JACTH  HCIOJB30BaHUS
MH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJAJCHUE KyJIbTYpPOH aKTHBHOTO
HCIIOJIb30BAHUS PA3IMYHBIX TTOMCKOBBIX CUCTEM, CAMOCTOSATENILHO BbIOMPATh ONTUMAIbHYIO
dbopmy npencraBieHuss HHGOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/a4l HECJIOKHBIMU
CXeMaMu, uarpammamu, IpyrumMu popmamu rpaduky U uX KOMOMHAIIMSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHON M HCClIeoBaTEIbCKOM
AESITeIbHOCT HMH(POPMAIMI0 O BIMSHUU TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SICTBA U
TPAHCIIOPTa HAa COCTOSTHUE OKPYKAIOIIEH MPUPOJHON CPENBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE Yy4eOHbIE JeHCTBUS:
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YMEHHS 3a/JaBaTh BOMNPOCHl (B XoJe nuanora u (Wiau) AUCKYCCHM) MO CYIIECTBY
oOcyknaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITTOJTHEHUS
NPeaJIoKEHHON 3a/1au;

YMEHUSl TPEACTABIATh IOJYyYEHHBbIE Ppe3yJbTaThl IMO3HABATEIBHOW JEATEIbHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JelaTh IMPE3CHTALUI0 pPEe3yJIbTaTOB BBINOJHEHUS
XUMUYECKOTO OKCTIepUMEHTa (JIabOpaTOpHOTO OmbITa, JabopaTopHOM pabOTHI IO
UCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHUSI Y4eOHOIr0 COTPYJHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTEIbHOU
U HUCCJEI0BATENbCKONW JIEATENbHOCTH TPHU PELICHUHM BO3HUKAIOIMIMX MPOOJIEeM Ha OCHOBE
yaéTta OOImMX HWHTEPECOB W COIIACOBAHMS TO3WIMN (OOCYXKIEHHWS, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMbDY, KOOPJAWHALMS COBMECTHBIX JIEWCTBHM, ONpPENEIECHUE KPUTEPUEB IO
OIICHKE KaueCTBAa BBIITOJIHEHHON PabOThI U IPYTHE).

PeryiasiTuBHbIC YHUBeEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE  CaMOCTOSITEIbHO  ONpENENsATh  UEeNH  JI€ATEIbHOCTH, IUIAaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJUPOBaTH M TNPHU HEOOXOJUMOCTH KOPPEKTHPOBATH  CBOIO
JesATEeNbHOCTh, BBIOMpaTh HambOosiee 3S(PPeKTUBHBIE CMOCOOBI pEHIeHUs] YYEOHBIX H
MMO3HABATEIIbHBIX 33]1a4, CAMOCTOSITEIbHO COCTAaBJISATh WM KOPPEKTUPOBATH MPETI0KEHHBII
QITOPUTM JICUCTBUM TPHU BHIMOJHEHUM 3aJaHUN C YYETOM TOJYYECHHS HOBBIX 3HAHUU 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKUHUAX, OLUEHUBATH COOTBETCTBUE IOIYYEHHOTO
pe3ynbTara 3asBJICHHOM LEIM, YMEHHUE HCIONb30BaTh W aAHAJIU3UPOBATH KOHTEKCTHI,
MpeyiaraéMble B yCIIOBUH 3aJaHUM.

MHNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pPE3yNBbTaTOB IO OCBOSHUIO OO0S3aTEIIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOW QeaepaibHOM pabodelt mporpaMMoi, BBIIEISIOT: OCBOCHHBIE
OOy4JaroIMMUCsl Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI NEUCTBHM, crenuduueckue s
MpEeAMETHONU 00JacTH «XUMHUs», BUIBI ACATEIHHOCTU MO MOJYYSHUIO HOBOTO 3HAHUS, €T0
WHTEpIpETalny, MPeoOpa30OBaHUI0 W TMPUMEHEHHUIO B Pa3UYHBIX YyYEOHBIX M HOBBIX
CUTYaIHsIX.

K xoHIy o0yuenus B 8 kjacce mpeIMeTHBIE PE3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI

oTpaxaTh CHOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUH:

e PaCKpbIBATh CMBICI OCHOBHBIX XUMUYECKUX TIOHSITHI: aTOM, MOJICKYJIa, XUMHUYECKUHT
AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OTHOpOAHAS W
HEOJIHOPOJIHAS), BaJICHTHOCTh, OTHOCHTEIIbHAS aTOMHAas W MOJICKYJISIpHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJS XUMHYECKOTO
dJIEeMEHTa B COCIWHEHUU, MOJISIPHBIN OO0BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIIATEILHOCTh,  CTENEHb  OKUCJICHHWS,  XUMHYECKas  peakius,
KJacCu(UKAIUs PEaKIUi: PEeaKIuu COCIUHCHUS, PEAKIUU Pa3JIOKCHUS, PEaKIIHH
3aMEIICHMs, PEeakud OOMEHa, 3K30- M DHAOTCPMHUYECKHUE PEAKIUH, TEIIOBOM
addekT peakuu, SAPO aroMa, AICKTPOHHBIM CIIOM aTroMa, aTOMHas OpOWTAalb,
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paauyc aToma, XMMHYECKasl CBS3b, NOJISIPHAS M HEMOJISIPHAs KOBAJEHTHAsl CBS3b,
WOHHAasl CBs3b, WOH, KaTHUOH, AaHWOH, pPAcTBOpP, MaccoBas JIOJIsl BellecTBa
(mpolLieHTHAsA KOHLUEHTpaLs1) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IOHATUN U NMPUMEHATH 3TU
MOHSATHUS IIPU ONMCAHUHU BEIIECTB U UX MPEBPALLECHUN;

MCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJHMKY JJisi COCTaBJICHUS (POpPMYJT BEIIECTB H
YPAaBHCHUN XUMUYECKUX PEAKIINN;

OIIpPE/EIATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COCAMHEHHUAX, CTEIECHb
OKHCJIEHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NMPUHAMJIC)KHOCTh BEUIECTB K
ONnpenen€éHHOMY KJlaccy COeAuHEHUH 1o (opMmyiaM, BHJ XUMHUYECKOW CBS3H
(KoBaJIEeHTHAs! U MIOHHAsI) B HEOPTAaHUYECKUX COCANHEHUSX;

packpeiBaTh cMblIca [lepuonnueckoro 3akona . 1. Menneneesa: 1eMOHCTpUPOBAThH
NOHUMAaHHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HMX
nosnoxeHus: B Ilepuoanueckoil cucteMe, 3aKOHOB COXPAHEHHUS MacChl BEUIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHs, 3aKOHA ABOTaipo;
ONKCHIBATH M XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTembl
XUMHUYECKUX 3JIEMEHTOB: pa3jnyaTh MOHATHS «IJaBHas noiarpynna (A-rpymnmna)» u
«moboyHass noxarpymnna (b-rpynma)», manele W OodblIME TEPUONBI, COOTHOCHUTH
0003HaueHusA, KOTOpble UMEIOTCs B Tabiuie «llepuonnueckas cuctema XUMHUYECKUX
anemeHTOB /I. 1. MeHneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS ATOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB MW 3apsAl fAlpa, OOIIee YUCIO DJIEKTPOHOB U
pacnpeziesieHre UX Mo JIEKTPOHHBIM CII0sIM);

KJacCU(PUIMPOBATh  XMMHMUYECKHE  DJJIEMEHTbl, HEOpPraHMYeCKHUEe  BELIECTBa,
XUMUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TerI0BoMY 3P (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEILECTB Pa3JIMUHbBIX
KJIACCOB, TOATBEpKAas OINMCAaHUE [PUMEpPaMU  MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCMMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHNS XUMUYECKUX NPEBPALLECHUN B PA3IMYHBIX YCIOBUSX;
BBIUMCIIATH OTHOCUTENBHYIO MOJIEKYJSIPHYKO W MOJISIDHYIO MAacChl BEILECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JeMeHTa Mo (opMylie COECTUHEHHs, MAacCOBYIO
OO BEUIECTBA B PacTBOPE, MPOBOAUTH PACUYETHI 110 YPABHEHUIO XUMHUYECKOU
peakiuy;

IIPUMEHSATH OCHOBHBIE ONEPALMHA MBICIIUTEIBHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O000OIIEHHWE, CHCTEMAaTH3aIldi0, KIAacCH(HUKAIINIO,  BBHISBIICHHE
MPUYUHHO-CJIEJACTBEHHBIX CBS3€M — JJI1 U3yUYEHHSI CBOWCTB BEIIECTB U XMMHYECKUX
peakiMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HaHUS — HAOJIOJIEHHE, MU3MEpPEHUE,
MOJIEJIMPOBAHUE, SKCIEPUMEHT (PEaTbHbIM U MBICICHHBIN);
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ClieIOBaTh IMpaBHJIaM TMOJb30BAaHUS XUMHYECKOW TMOCYyIOH U J1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBHJIaM OOpaIleHHs] C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKIUSAMHU 10 BBIIOJHEHUIO JA0OPATOPHBIX XHUMUYECKUX OIBITOB IO
IOJyYEHUI0O U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (BOAOpOAA U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OMNPEAEIEHHON MAaCcCOBOM JOJIEW PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI IO
pacrno3HaBaHHUIO PACTBOPOB HIEJIOUEH M KUCIIOT C MTOMOLIBI0 UHIUKATOPOB (JJAKMYC,
dbeHondTaNenH, METHIIOPAHXK U APyTHUe).

K xoH1y 00yuenus B 9 kiacce npeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHSITUN: XUMUUYECKUN AJIEMEHT, aTOM,
MOJIEKyJa, WOH, KAaTHOH, AaHHOH, IPOCTOE BEUIECTBO, CJOKHOE BEUIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIbHOCTD, CTETICHb OKUCIICHUS], XUMUYECKAsl pEaKIIHs,
XUMHUYECKasi CBSI3b, TEIIOBOU 3((DEKT peakiuu, MOjb, MOJISIPHBIA 00BEM, PacTBoOp,
AIEKTPOIUTHI, HEIJIEKTPOIUTHI, JJICKTPOIUTHYECKAs JUCCOLMAIUS, pPEaKINu
MOHHOTO OOMEHa, KaTajlu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIE PEaKIMHU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU, OKUCIUTENb,
BOCCTAHOBUTEJIb, OKUCIEHWE W BOCCTAHOBJICHHE, aJUIOTPOMHUsA, aM(OTEpPHOCTD,
XUMUYECKasi CBSI3b (KOBAJICHTHAsl, WOHHAs, METa/NIMuecKas), KpUCTaJIMYecKas
peméTka, KOppo3usi METAJUIOB, CILIaBbl, CKOPOCTh XMMUYECKOW peaKIuu, MPeaeIbHO
nonycrumas konnentpanus [1JIK Bemiectsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHI U MPUMEHSTh 3TH
MOHSTHS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

HCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHUST (OpPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

ONpPENENIATh BAJEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKUX DJIEMEHTOB B
COEAMHEHHUSX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIaCCy COeUMHEHUM 1o ¢hopmysiaM, BUJ XUMUUECKON CBSI3U (KOBAJICHTHAs, HOHHAs,
METAJJINYecKasi) B HEOPraHUYECKUX COCTUHEHMSX, 3apsiji HMOHA IO XHUMHYECKOU
dbopmyiie, xapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX COCTUHEHUM, TUTI
KPUCTAINTMYECKON PEIETKU KOHKPETHOTO BEILIECTBA;

packpbiBaTh  cMmbich  llepumogmueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAHME: OMHUCHIBATH M XapaKTEpPHU30BaTh TaOJIMYHYIO
dopmy Ilepronuueckoil CUCTEMBI XMMHUYECKHX JJEMEHTOB: pa3inyarTh MOHSITHUS
«rnaBHas noArpymma (A-rpymnmna)» u «mnobouynas noarpynmna (b-rpymnma)y, Mansie u
OOJBITINE TIEPUOIBI, COOTHOCUTH 0003HAYCHHSI, KOTOPHIE UMEIOTCS B IEPUOMIECKON
TaOJNHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsl s/pa, 00Iee YUCIIO JICKTPOHOB U paclpe/ieSIeHUe UX Mo
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIHME 3aKOHOMEPHOCTU B M3MEHEHUHU CBOMCTB
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AJIEMEHTOB U UX COEJMHEHHI B Mpejiesiax MajbIX MEPUOJIOB U TJIABHBIX MOATPYHI C
YYETOM CTPOECHUS UX aTOMOB;

KJaccu(UIMPOBATh  XUMHMUYECKHE  JJIEMEHThl, HEOPraHMYEeCKHE  BeIleCTBa,
XUMUYECKUE peakiuu (10 YUCITY U COCTaBY yYacCTBYIOIIMX B PEAKIMU BELIECTB, IO
TerioBoMy 3(dekTy, 10 HU3MEHEHHIO CTCICHEH OKHUCICHHUS XUMHUYECKUX
3JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CleluPUUEecKue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOAKHBIX BEHIECTB, MOITBEPK/IAsi OMMCAHUE MPUMEPAMU MOJIEKYIISPHBIX
Y MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINA;

COCTABJISITh YPAaBHEHUS SJEKTPOJUTUYECKOM JHUCCOUMALMU KHUCIOT, MIEN0YEd U
COJICH, MOJIHBIE W COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, NOATBEPXKIAKIIUX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M  MEXIY
BEILIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIWUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM
COCTAaBJICHMSI JIEKTPOHHOTO OajaHca 3THX PeakUuid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHMS] XUMUYECKHUX MPEBPAILCHUIN B Pa3JIMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIHO MAacChl BEILECTB,
MacCOBYIO JOJI0O XUMHUYECKOTO 3JIEMEHTa MO (opMylie COEIMHEHHS, MACCOBYIO
JI0JIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHl MO YPABHEHUIO XHUMHYECKOU
peakuuu;

coOno/IaTh TMpaBWia IMOJb30BAHUA XHUMHUUYECKOW TMOCYJAOW U J1abOpaTOPHBIM
o0opy0BaHUEM, a TaKXKe MpaBHiia OOpaIleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMA TI0  BBINIOJIHEHUIO JTAOOPATOPHBIX XUMHUUYECKHUX OIBITOB TIO
MOJIYYEHUIO U COOUPaHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKHUCIIOTO ra3a);
OPOBOJNTh PEAKIUH, MOATBEPKIAIOMINE KAYECTBEHHBIM COCTAaB Pa3JIMYHBIX
BEIIECTB: PACIIO3HABATh OMBITHBIM MYTEM XJIOPUI-, OPOMUI-, HOIUI-, KapOOHAT-,
docdar-, cwimkar-, cynbhar-, TUIPOKCUI-UOHBI, KATHOHBl AMMOHHUS UM HOHBI
M3YUYCHHBIX METaJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOpPaX HEOPTaHUUYECKUX
BELIECTB;

IPUMEHSTh OCHOBHBIE OIEPALIUA MBICIUTEIBHON JIEATEIbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHUE, 0000IICHHE, CHUCTEMATU3alUI0, BBHISBICHUE MPUIMHHO-CIICICTBEHHBIX
CBSI3€U — IUISI M3YYEHHUSI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLUMN, ECTECTBEHHO-
Hay4yHbIE METOJAbl TIO3HAHUS — HaOMIOACHWE, W3MEpPEHUE, MOJEIUPOBAHUE,
AKCIEPUMEHT (PeaabHbII U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE

HanmMmeHnoBanue

Ne (undposbie)
pa3aesioB U TeM Koutpoabubie IIpakTnuyeckue

n/n Bcero oOpa3oBaTe/ibHbIE
MPOrpamMmbl padoThI padoThI

pecypchbl

Paznea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XUMHSA — BaKHAs
00J1aCcThb

11 €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK

' IPaKTUYECKOM https://m.edso00.ru/7f41837c
JEATENLHOCTH
YyeJIOBEKa
BemtectBa u

1.2 XHUMHUYECKHE 15 1 bubnmorexa LOK

' https://m.edsoo.ru/7f41837c
peaKIuu

Wroro mo pazneny 20

Pa3znen 2. BaxHeiilue npeacTaBUTe I HEOPraHUYECKUX BellleCTB

Bosnyx. Kucnopon.

bubmuoreka [JOK
2.1 I1 §) 1
OIIITHE O 6 https://m.edsoo.ru/7f41837c
OKCHIaX
Bonopoa.Ilonsarue o bubnuoreka [IOK
2.2 8 1
KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bona. PacTBopsl. Eu6 1IOK
noJmoTeKa
2.3 I1 5
OHATHE 00 1 https://m.edsoo.ru/7f41837c
OCHOBaHHUSIX
OCHOBHBIE KJIaCCHI
2.4 HEOPTaHUYECKUX 11 Bubmorexa [IOK
' P 8 https://m.edsoo.ru/7f41837c
COEIUHEHNH
Hroro mo pazneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucreMa xumuieckux 3j1ementosn /1. U.

MenaeneeBa. CTpoeHne aToMoOB. XuMHYecKas cBiA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE peaKuuu

ITepuoanueckuit
3aKOH U
Ilepnonnueckas
cucreMa
XUMHYECKUX
snemenTos /I. W.
Menpeneesa.
Crpoenue aToma

3.1

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837c
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XUMHYECKasa CBI3b.

3.2 OKHCIUTENBHO- 8 bubnmoreka [JOK
' BOCCTaHOBUTEJILHBIE https://m.edso00.ru/7f41837¢
peaxiuu
bubmuoreka [JOK
Hroro no paszery 15 https://m.edsogru/7f41837c
PesepBHOE Bpemst 3 bubmmorexa LIOK
https://m.edso0.ru/7f41837c
OBILEE KOJIMYECTBO
YACOBIIO 68
I[TPOI'PAMME
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9 KVIACC

KoanuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne (uudpossbie)
1w/ pa3ejioB M TeM Beero Konrpoabuble IIpakTuyeckue ofpaIoBATETbHbIE
NMPOrpamMMbl padoThI padoThbI
pecypchbl
Pa3znen 1. BenecTBO U XUMHUYECKHE PeaKIun
IToBTOpEeHue u
11 yriayOiieHne 3HaHu| 5 1 bu6nuoreka [IOK
OCHOBHBIX Pa3JIeJIOB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHoBHbBIC
12 3aKOHOMEPHOCTH 4 bu6nuoreka [IOK
XUMHUYECKUX https://m.edso0o.ru/7f41a636
peakuuii
DIEeKTPOIMTHYCCKAS
13 JIUCCOLIUALIAS. 3 bu6mmoreka [IOK
XuMHYEeCKHue https://m.edso0o.ru/7f41a636
peaKkiu B pacTBOpax
Utoro no pazneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OOmas
XapaKTEePUCTHKA
2.1 XAMHUYECKHUX 4 1 bubmorexa [JOK
https://m.edso0o.ru/7f41a636
aneMmeHToB VIIA-
rpynisl. ['agorenst
OO6mas
XapaKTEepPUCTHKA
99 XAMHUYECKHUX 6 bu6mmoreka [JOK
aneMeHToB VIA- https://m.edso00.ru/7f41a636
rpynmnsl. Cepa u eé
COCTMHEHHUS
OO6mas
XapaKTEePUCTHKA
XHMITICCTI bubmuorexa [JOK
23 PIEMEHTOB VA- ! ! ! https://m.edso0.ru/7f41a636
rpynmnsl. A30T,
dbocdop n ux
COCMHEHUS
OOmas
2.4 XapI;IKTepI/ICTI/IKa 8 1 bubmmorexa LIOK
https://m.edso0.ru/7f41a636
XAMUYECKHUX
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aneMeHToB |VA-
IPYIIBL. YTIEpOa U
KPEMHHU U UX
COCUHECHUS

Uroro no pasneny

25

Pa3gen 3. MeTaajbl M HX COeIUHEHUA

OO6mue cBoiicTBa

3.1
METAJLJIOB
Baxwneimue
3.2 METaJIbl U UX
COEMHEHHS

Hroro no pazneny

4

16

20

Pasznen 4. Xumus u okpyxaromasi cpeaa

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

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

BemecrBa u
4.1 MaTrepuaibl B )KU3HU 3 bubmorexa LHOK
https://m.edsoo0.ru/7f41a636
yeJI0BeEKa
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOB IIO 68
ITPOI'PAMME
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HOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoumnuecTBo yacos JIEeKTPOHH Hara
Ne bIC IIman dakr
w/  Tewmaypoka Kourpo Ipakrn  uudposbie
- Bcero | JbHBIE YyecKHe oOpa3oBareJ
padoThI padoTshI bHbIE
pecypchl
1 yeTBepTH
Bubmnoreka
[Ipenmer xumuu. Pois
LHOK
XUMHH B KA3HU YEJIOBEKA. 1
Tera 1 BelLECTEA https://m.edsoo
m ru/ffod210c
bubnuoreka
IToustue o MeTomax 1 LIOK
IMO3HAHUA B XUMHUH https://m.edsoo
ru/ff0d227e
Ilpaxmuueckas paboma:
«[IpaBuna paboThI B bubnuoreka
1ab0paTOPUN U MPUEMBI 1 1 LIOK
oOparieHus ¢ https://m.edsoo
1a60paTOPHBIM .ru/ff0d23dc
000py/I0BaHUEMY
bubnuoreka
YucTele BellecTBa U CMECH.
CniocoOsbI pazaeneHus 1 HOK
. https://m.edsoo
emecen .ru/ff0d26ca
Ilpakmuueckas paboma: bubnuorexa
«Paznenenue cmeceit (Ha 1 1 LIOK
IIpUMEPE OYUCTKH https://m.edsoo
MTOBAPEHHOM COJIN)» .ru/ff0d28c8
Bubnuoreka
ATOMBI U MOJIEKYJIBI 1 HOK
https://m.edsoo
.ru/ff0d2a6¢c
Bubnuoreka
XUMHYECKHE DIIEMEHTEI. OK
3HaKu (CHMBOJIbI) 1 1
https://m.edsoo
XUMHUYECKHX DJIEMEHTOB U/FOd2be8
Bubnuoreka
[IpocThie u crnoxHBIC
1 HOK

BCIICCTBA

https://m.edsoo
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.ru/ff0d2a6¢

Bubnuoreka
9 ATOMHO-MOJIEKYJISIPHOE IHOK
y4YEeHHUE https://m.edsoo
ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa
bubnuoreka
BEIIECTB. XUMHUYECKas
10 dbopmyna. BaneHTHOCTH HOK
N https://m.edsoo
aTOMOB XHUMHUYECKHX Tu/ffod2eae
3JIEMEHTOB
Bubmnoreka
11 OtHOcHuTEnBHAA aTOMHAS HOK
Macca https://m.edsoo
.ru/ff0d323c
bubnuoreka
12 OtHocuTenbHAA IHOK
MOJIEKYJIIpHas Macca https://m.edsoo
.ru/ff0d350c
bubnuoreka
Maccosas goas
13 LOK
XHUMHYECKOI'0 dJIEMEHTA B
https://m.edsoo
COCIHHCHIHI u/ff0d5230
bubnuoreka
14 KonnyecTso BemecTna. HOK
Mons. Monsipras macca https://m.edsoo
ru/ff0d37fa
bubnunoreka
duznueckre U XUMHUUIECKHE "
15 SIBJICHUS. XUMHUYeCKas 1o
https://m.edsoo
peaKiui [u/ff0d3a16
bubnuoreka
[Ipu3naku n ycnoBus
16 MPOTEKAHUS XUMUYECKUX HOK
. https://m.edsoo
peaxiun U/ff0d3b88
2 4eTBEePTh
Bbubmnunoreka
3aK0oH COXpaHEHUsI MaCcChl
HOK
17 BEIIECTB. XUMHUYECKHUE
https://m.edsoo
YPaBHCHMUA ru/ff0d5708
BrrunciieHus Koau4JecTna, Bbubmnunoreka
18 Macchl BEIIECTBA I10 HOK
YPaBHEHUSAM XUMHUYECKUX https://m.edsoo
peakuun .ru/ffod3f34
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Bubnnoreka

Knaccudukanmst
. HOK
19 XUMUYECKHUX PEaKIuid
https://m.edsoo
(coemuHeHuUs, pPa3I0KCHHS) Tu/ffod40ca
Knacendmxauus bubnmoreka
20 XUMUYECKHUX PEaKIuid HOK
(3amernieHus, 0OMeHa) ttps://m.edsoo
’ .ru/ff0d4290
bubnmnoreka
21 M. B. JlomoHOCOB — HOK
YUYEHBIN-IHIUKIOTIEUCT https://m.edsoo
Iu/ff0d448e
Boznyx — cmech razos. bubnmoreka
99 CocraB Bo3ayxa. Kucinopon LIOK
— DJIEMEHT U MPOCTOE https://m.edsoo
BemecTso. O30H .ru/ff0d4614
Ou3nyecKue 1 XUMUIECKHE
CBOIICTBa KUCIOpOAA bubamorexa
HOK
23 (peakiuu OKUCIICHUS,
ropenue). [Tonsarue 06 nitps://m.zdsoo
ru/ff0d497a
OKCHJIaX
CrniocoObI nony4eHus bubnuorexa
o4 KHCJIOpOJia B 1ab0paTOpuu U IHOK
IIPOMBILIEHHOCTH. https://m.edsoo
[IpuMeHeHne KUCIOPOIa -ru/ff0d4790
TennoBoil s ekt
XUMHYECKON PEAKIIUH, bubnuorexa
o5 MIOHATHUE O HOK
TEPMOXUMHUYECKOM https://m.edsoo
YPaBHEHWH, K30~ U -ru/ff0d4cda
HIOTEPMUUYECKUX PEAKITUIX
Tomnuso (He(Th, Yroib U bubnuortexa
26 MeTaH). 3arps3HeHue HOK
BO3/1yXa, CIIOCOOBI €ro https://m.edsoo
IpPENOTBPAIEHHS .ru/ff0d4ae2
Ipaxmuyeckas paboma: bubmmoreka
27 «[Tomyuenue u cobupanue HOK
KHCJIOPOJIa, U3YYECHHE €TO https://m.edsoo
CBOMCTBY -ru/ff0d4ddo
bubnmnoreka
Bonpopong — snemeHT u LIOK
28 MIPOCTOE BEMIECTRO. https://m.edsoo
Haxosxnenue B mpupoje .ru/ffod4ddo

27



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

duszndeckre U XUMHAYECKIE

Bubnnoreka

29 CBOMCTBA BOJIOpO/IA. HOK
n https://m.edsoo
PUMEHEHHE BOJOpOaa u/ff0d50d2
bubnmoreka
[TonsiTHE O KMCIIOTaX U HOK
30
COJISIX https://m.edsoo
.ru/ff0d4ddo
bubnuorexa
31 KonTpoasnas pabora 3a 1 1 HOK
moJiyroaue https://m.edsoo
Tu/ff0d4f42
bubnuorexa
39 CnocoObl nosy4eHus LIOK
BOJIOpO/Ia B JIAOOpaTOPHH https://m.edsoo
.ru/ff0d542e
3 YeTBepTh
Ilpaxmuuyeckas paboma: bubnmnoreka
33 «Ilonmyuyenue u cobupanue LIOK
BOJIOPO/1A, U3yYEHHUE ET0 https://m.edsoo
CBOMCTB» .ru/ff0d55a0
bubnuorexa
MounsipHblil 00bEM ra3oB. LIOK
34
3akoH ABoOrazapo https://m.edsoo
.ru/ff0d5708
Brruncnenus o0béma,
bubnuorexa
KOJIMYECTBa BEUIECTBA ra3a
35 110 €r0 U3BECTHOMY TOK
https://m.edsoo
KOJ‘II./.I‘-IGCTBy BEIIIECTBA UITH u/ffod587a
00BEMY e
Boruncnenus 005EMOB ra3oB bubnuortexa
36 10 YPaBHCHHIO PCAKIIMU Ha HOK
OCHOBE 3aKOHa 00BEMHBIX https://m.edsoo
OTHOIIIEHUH Ta30B ru/ff0d59e2
bubnuorexa
37 ®dusndecKue 1 XUMHIECKUE LIOK
CBOMCTBA BOJBI https://m.edsoo
.ru/ff0d5b40
bubnuoTteka
CocTaB OCHOBaHUH. HOK
38 - 5 https://m.edsoo
oHsiTHE 00 MHIUKATOpaxX u/ffod5eba
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Bopa xak pactBoputes.

bubnmoreka
Hacpimmennsie u
LHOK
39 HEHACBIIIICHHBIE PACTBOPHI.
M https://m.edsoo
accoBag JI0JId BEIlECTBA B u/ff0d6342
pacTBope
Ilpaxmuyeckas paboma:
bubmnoreka
«IIpuroroBieHue pacTBOpOB 110K
40 ¢ onpeAcnéHHON MacCOBOM
pu ! N https://m.edsoo
JI0JICH PacTBOPEHHOTO u/ff0d664e
BEIIESCTBAY
bubnuoreka
OKcuIBI: COCTaB, OK
41 Kiaccudukanus, 1
HOMCHKIATYDA https://m.edsoo
P ru/ff0d664e
[Tonyuenue n xumu4eckue bubmnnoreka
42 CBOMCTBA KUCIIOTHBIX, HOK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo
OKCHJIOB -ru/ff0dé7ca
bubmnnoreka
OcHOBaHUSI: COCTaB, OK
43 Kkiaccudukanus, 1
https://m.edsoo
HOMEHIIaTypa .ru/ff0d67ca
bubmnnoreka
m [TonydeHnne n xuMu4yecKue LHOK
CBOMCTBa OCHOBaHUI https://m.edsoo
.ru/ffOdfee2
bubnuoreka
Kucnotsr: cocras, 110K
45 KJaccu(pUKaIus,
Puca https://m.edsoo
HOMEHITTaTYpa ru/ffodfee2
bubnuoreka
16 [TonydeHnne n xuMu4yecKue LHOK
CBOMCTBA KHCJIOT https://m.edsoo
.ru/00ad9474
Comnu (cpennue): bubnmnoreka
47 HOMEHKJIATypa, CII0COObI [HOK
MOJIy4EHUS, XMMUYECKUE https://m.edsoo
CBOMCTBa .ru/00ad9b7c
bubmnorexa
48 Pemenue HOK
3KCTIIEPUMEHTAIIBHBIX 33]1a4 https://m.edsoo
.ru/00ad9a50
49 I'eneTndeckas CBA3b MEXIY bubnmnoreka
KJIACCAMH HEOPTaHUYECKUX HOK
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COCIMHEHU I https://m.edsoo
.ru/00ad9cb?
IlepBbie MONBITKU
Bubnuoreka
Kiaccuukanum
LHOK
50 XUMHUYECKHUX DIIEMEHTOB.
I https://m.edsoo
OHATHEC O TpyHHax .ru/00ad9ela
CXOIHBIX DJIEMEHTOB
[lepuoauueckuii 3aKOH U Bubnuoreka
51 Hepnozu/me(:Kaﬂ cucreMa LHOK
XUMHUYECKHUX 3JIEMEHTOB /JI. https://m.edsoo
. MenneneeBa .ru/00ad9ffa
bubnuoreka
59 Ilepuonbl, rpymisl, HOK
IOATPYIIIBI https://m.edsoo
.ru/00ada52c
4 yeTBepTH
bubnuoreka
53 Crpoenue atomos. CocTaB LIOK
aTOMHBIX sifiep. M30TorbI https://m.edsoo
.ru/00ada52c
CrpoeHnue 31eKTPOHHBIX bubnuorexa
54 000JI0YEK aTOMOB IHOK
anemeHToB llepuoanueckon https://m.edsoo
cucremsl J[. 1. Menaeneena .ru/00ada342
XapakTepucTuka
bubmanoreka
XHUMHYECKOTO 3JIEMEHTA 10
HOK
55 €ro IIOJIOKEHUIO B
Mepronteckoii cricreme Il https://m.edsoo
CPHOIMHICCKOH CHCTEME /A .ru/00adaébc
U. Menneneena
3nauenue [lepuoanueckoro
bubmnoreka
3aKOHAa JJI Pa3BUTHUS HAYKU
HOK
56 u npaktuku. /. 1.
MeEHICICeE — VISHEL https://m.edsoo
chaeee yHe ’ .ru/00ada824
MeJaror ¥ TpaxIaHuH
Bubnuoreka
DIIEKTPOOTPULIATETLHOCTD
HOK
57 aTOMOB XHUMHYECKUX
https://m.edsoo
/IEMCHTOB .ru/00ada96e
Bubnuoreka
HOK
58 HNonnas xumnueckas CBA3b https://m.edsoo
.ru/00adaab8
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59

KoBanenTtHas nossipHas
XUMHUYECKasl CBSI3b

Bubnnoreka
1HOK

https://m.edsoo
.ru/00adac34

60

KoBanenTHas HCIIOJIsIpHAasd
XUMHUYECCKasA CBA3b

Bubaunoreka
LHOK

https://m.edsoo
.ru/00adaab8

61

62

63

64

65

CreneHp OKUCIECHUSI

OKHUCITUTENBHO-
BOCCTAHOBUTCJILHBIC
peaxiuu

OKHUCITUTENBHO-
BOCCTAHOBUTEJILHBIE
peakuu

OKHUCIIUTENN U
BOCCTAHOBUTEIIU

KonTpoJsbHnas paGora 3a
Kypc¢ 8 ki1acca

Bbubianoreka
HOK

https://m.edsoo
.ru/00adaab9

Bbubanoreka
HOK

https://m.edsoo
.ru/00adae28

Bubianoreka
LHOK

https://m.edsoo
.ru/00adb076

Bubmanoreka
LHOK

https://m.edsoo
.ru/00adb076

bubmmoreka
HOK

https://m.edsoo
.ru/00adb486

66

Pemenue 3amau

bubmmoreka
HOK

https://m.edsoo
.ru/00adb33c

67

Pemenue 3amau

bubmmoreka
HOK

https://m.edsoo
.ru/00ad9ch?2

68

XUMUYECKHUE pcaknuuu

Bbubmmoreka
HOK

https://m.edsoo
.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

68
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9 KVIACC

KonuyecTBo yacos DJIEeKTPOHH Hara
No ble IInman dDakr
; KouTpo IpakTn npposbie
n/ Tema ypoka P P i pp
I Bcero  JbHBIE yecKue oOpa3oBaren
padoThI padoThI bHbIC
pecypchbl
1 yeTBepTH
Ilepnonrueckuit 3aK0H. bubnuoreka
Ilepnonuueckas cucrema 1 ILHOK
XUMHUYECKUX dJIEMEHTOR /1. https://m.edsoo
U. Menneneesa .ru/00adb59e
bubnuoreka
KonTpoabHas padora 3a 1 1 LHOK
Kypc 8 kiacca https://m.edsoo
.ru/00adb6b6
3aKOHOMEPHOCTH B bubanoreka
U3MEHEHUU CBOHCTB 1 HOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo
MEPBBIX TPEX MEPUOIOB .ru/00adb7e2
bubnuoreka
Knaccudukanus u 1IOK
HOMEHKJIaTypa 1
HEO FaHI/IIIG}:,(l,‘)KI/IX BEILIECTB hitps://m.edsao
P B ru/00adbac6
Bupl xumudeckoil cBs3U
Y TUIIbI KPUCTAITUYECKUX 1
pemeToK
bubnuoreka
Knaccudukanus 1IOK
XUMHUYECKHUX PEaKIUU 10 1
A3JIMYHBIM np M3HAKaM hitps://m.edsao
p p .ru/00adbcb0
[TonsiTue o ckopocTr bubnmnoreka
XUMUYECKON PEaKITUH. 1 HOK
TlousTie 0 rOMOr€HHEIX U https://m.edsoo
TETEPOTeHHBIX PEAKLUAX .ru/00adbe9a
TlousTre 0 XUMHYECKOM
paBHOBecuH. DaKkTOpHI,
Bbubnuoreka
BIIUSTFOIINE HA CKOPOCTh
XUMHYECKON peakiny U 1 LOK
I — https://m.edsoo
OJIOHCHHC eckoro .ru/00adc28c

PaBHOBCCUA
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bubauoreka

OKHUCIIUTENRHO-
9 [HOK
BOCCTAaHOBUTEIILHEIE
. https://m.edsoo
peaki1u .ru/00adcade
Bubnuoreka
OKHUCIINTENRHO-
HOK
10 BOCCTAaHOBUTEIILHBIE
. https://m.edsoo
peakiiu .ru/00adcd68
Teopus Bubnuoreka
11 JJIEKTPOJIMTUYECKON ILHOK
nucconuanuu. CUIbHBIE U https://m.edsoo
CJTa0BIC AIIEKTPOIIUTHI .ru/00add448
bubanoreka
12 HNonHble ypaBHEHUs LIOK
peakuuii https://m.edsoo
.ru/00add5d8
bubanoreka
13 HNonHble ypaBHEHUs LIOK
peakuuii https://m.edsoo
.ru/00add8b2
XuMHYeCKre CBOUCTBA
. Bubnunoreka
KHCJIOT U OCHOBAHUU B
. HOK
14 CBETE IPEICTaBICHUI 00
. https://m.edsoo
AICKTPOJIUTUYECKON u/00add9da
IIUCCOLIHAIINHT
XMUMHYECKHE CBOMCTBA
. bubnnoreka
COJIEH B CBETE 1IOK
15 IPENCTABIEHUNA 00
E Ii[T TIeCKO https://m.edsoo
HICKTPO eeKo ru/00addd12
IUCCOLIHAIINHT
bubGaunoreka
16 [TonsiTue o rumponuze LHOK
conelt https://m.edsoo
.ru/00addbfa
2 4eTBEePTh
Bbubaunoreka
Pemenue
[HOK
17 AKCIEPUMEHTATBHBIX
https://m.edsoo
safad .ru/00addec0
Bbubaunoreka
Pemenue
[HOK
18 AKCIIEPUMEHTATHHBIX
https://m.edsoo
3ajad .ru/00addfe?
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OO01mmas xapakTepucTHKa bubnuoteka
19 rajoreHoB. XuMHUYECKHE LHOK
CBOMCTBA Ha IIpUMEPE https://m.edsoo
xj0pa .ru/00ade104
XnopoBogopoa. CosnsHast bubnuoTeka
20 KHCJI0Ta, XUMUYECKUE HOK
CBOMCTBA, IIOJIy4CHHE, https://m.edsoo
[pUMEHEHUE -ru/00ade348
IIpaxmuueckas paboma: Bubnuoteka
21 «IlonyueHnue constHON HOK
KHUCJIOTBI, U3yYECHUE €€ https://m.edsoo
CBOHCTBY .ru/00ade488
Boeruucnenus no bubnmnoreka
22 YpaBHECHUAM XUMHYECCKHUX HOK
peakuui, eciy OHH U3 https://m.edsoo
peareHTOB J1aH B U30BITKE .ru/00ade64a
bubnuoTeka
93 OO01mmas XxapakTepuCcTHKa LIOK
anemeHToB VIA-rpynmbl https://m.edsoo
.ru/00ade64a
AJITOTPOIIHBIC
MoAuUKAIIIU CEPHI. Bubnunoreka
24 Haxoxaenune cepol u e€ LHOK
COCIMHEHUH B IIPUPOJIE. https://m.edsoo
XUMHYECKHE CBOMCTBA .ru/00ade802
Cephl
CepoBoiopo/1, CTpOEHHUE, bubamotexa
25 ¢buznueckue u LIOK
. https://m.edsoo
XUMHUYECKHUE CBOMCTBA ru/00adea?s
Oxkcuasl cepsl. CepHas bubnuoteka
26 KHCJI0Ta, (PU3NYecKue u [HOK
XMMHUYECKHNE CBOMCTBA, https://m.edsoo
pUMEHEHHE .ru/00adec8a
XUMHUYECKUE PeaKlnui,
JeXxanire B OCHOBE
MIPOMBIIIIJIEHHOTO CIIoco0a bubnuoteka
27 MOJIyYECHUS CEPHOM HOK
KHUCJIOTBI. XUMHUYECKOE https://m.edsoo
3arpsisHEHUE OKPYKaroen .ru/00adec8a
Cpenbl COeTMHEHHUSIMU
Cephl
28 Brruncienue maccoBoit bubnmnoreka
JIOJIA BBIXOJ1a TIPOJTYKTa [HOK
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peakuuu https://m.edsoo
.ru/00adeea6
OO6m1as XxapakTeprucTruKa
bubnmnoreka
371eMeHTOB VA-Trpynimsl. OK
29 A30T, pacrpocTpaHeHHE B 1
https://m.edsoo
npupoje, Gpuzndeckue u ru/00adf004
XMMHYECKHUE CBOMCTBA '
bubnuoTeka
30 KonTtpouabHnas pa6ora 3a 1 HOK
1 moayroaue https://m.edsoo
.ru/00adf180
bubnuoTeka
AMMHUaK, ero puzndecKue OK
31 1 XMMHYECKHE CBOMCTBA, 1
https://m.edsoo
MOJTy4eHUE ¥ IIPUMEHEHHE 1/00adf306
bubnuoTeka
Ipaxmuueckas paboma: OK
32 «[lonyyenune ammuaxa, .
 Tmy https://m.edsoo
W3YYCHHE €r0 CBOWCTB u/00adf518
3 4eTBePTH
.. bubnuoTeka
A3oTHasg KHUCao0Ta, e€ 10K
33
Qunriccie 1 . https://m.edsoo
XUMHYECKHE CBOMCTBA u/00adf68a
Hcnonb30BaHne HUTPATOB
U COJIE aMMOHMUS B
bubnuoteka
KauecTBE MUHEPATbHBIX 1OK
34 0 . X
ynoopenuit. XumMuueckoe ] https//m.edsoo
3arpsi3HEHUE OKPYIKAIOIEH " /] 00adfc20
CpEbI COEMHEHUAME '
a3zoTa
®ochop. Oxeun docdopa
bubnuoteka
(V) u dochopHas kuciora, OK
35 ¢dusnyeckue u 1
XUMHAYECKHE CBOWCTBA s n, el
’ .ru/00adfd9c
TOJTyYeHUE
Hcnonb3oBanue Gocdaron
bubnuoteka
B KaueCTBE MUHEPATbHBIX OK
36 ynoOpeHuid. 3arps3HeHue 1
HDHDOMHOMN COEILLL https://m.edsoo
(bp 2) a peAt .ru/00adfebe
ocharamu
37 VYrnepon, bubnmnoreka
pacrpocTpaHeHue B I[HOK
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npupojae, Gu3nIecKue u

https://m.edsoo

XHUMHUYECKHE CBONCTBA .ru/00ae006¢
Okcuppl yraepona, ux
¢busnueckue u bubnmnoreka
38 XMMUYECKHE CBOKCTBA. LIOK
DKOJIOTUYECKHUe https://m.edsoo
MPOOJIEMBI, CBSI3aHHBIC C .ru/00ae027e
okcuzoMm yriepona (1V)
bubnuoreka
39 VronbHas KUCIIOTa U €€ HOK
COJIN https://m.edsoo
.ru/00ae054e
Ilpakmuueckas paboma:
«IlonydeHue yriekucioro bubimorexa
40 ra3a. KauectBeHHast HOK
peaknus Ha KapOoHaT- fitps.//m.2ds00
.ru/00ae080a
HOHY»
IlepBoHavaNbHBIE TOHSATHS bubnmoreka
a1 00 opraHMYecKux HOK
BEIIECTBAX KaK O https://m.edsoo
COEMHEHHMSX YIJIepo/a .ru/00ae0bf2
bubnuoreka
42 Kpemuuii u ero I[HOK
COEJIMHEHUS https://m.edsoo
-ru/00ae0e18
Pemenne EI/IOiJEHOTeKa
43 :Z;Z:pHMeHTaHLHBIX httos//m.edsoo
-ru/00ae103e
Pemenne EHO(EHOTGM
44 :Z;Z:pHMeHTaHLHBIX httos://m.edsoo
-ru/00ae1156
OO6m1ast XxapakTepucTruKa
XAMHYECKHX AJICMEHTOB
— METAJJIOB. bubnmmoreka
45 Merannuueckas CBSI3b U [HOK
MeTaJITnYecKas https://m.edsoo
KpUCTAJUINYECKAS .ru/00ael156
peméTka. Puznyeckue
CBOMCTBa METAJIOB
XHUMHUYECKHE CBOMCTBA bubnuoreka
46 METaJLJIOB. [HOK

DNEKTPOXUMHUYECKUN PsiL

https://m.edsoo
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HaIpsHKEHUN METaJUIOB

.ru/00ael278

OO61me crioco0bl
MOJTYYEHHUST METAIIJIOB.

Bubnuoreka
CoiaBel. Boruncnenus mo
47 YPaBHEHUAM XUMHUYECKUX ﬁtofl /m.edsoo
o _b
peakiuii, eciiv OJMH U3 ru/00ae14b2
PEAareHTOB COMEPIKUT '
npuMecu
bubanoreka
48 [TonsiTue o Koppo3uu HOK
METAJLJIOB https://m.edsoo
.ru/00ae14b?2
bubanoreka
49 [IlemoyHbIC METAILIBI Ettofl /m.edsoo
ps://m.
.ru/00ae15e8
bubanoreka
50 Oxcupl U TUIPOKCH/IBI HOK
HATpus U Kalus https://m.edsoo
.ru/00ae15e8
IlemouHO3eMEIbHEBIC
51 MeTaJUIbl — KaJbIUNA U
MarHuu
bubanoreka
59 Baxxueiinme coequHeHU LHOK
KaJIbIIUs https://m.edsoo
.ru/00ae1886
4 yeTBEPTH
bubanoreka
53 JKEcTKOCTh BOJBI U LIOK
CIOCOOBI €€ yCTpaHeHus https://m.edsoo
.ru/00aelae8
bubanoreka
Ipaxmuueckas paboma:
54 «KécTrocTh BOABI U HOK
https://m.edsoo
METOMBI €€ YCTPAHEHUS» ru/00ae1c64
bubanorexa
55 ATTOMAHUNA HOK
https://m.edsoo
.ru/00aelc64
. bubnnoreka
AmMdoTepHbIe cBOMCTBA
56 LHOK

OKCHIa U TUAPOKCHU A

https://m.edsoo
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

.ru/00ael1d86

bubnuoreka
57 Kenezo HOK
https://m.edsoo
.ru/00ae35e6
Oxcupl, TMIPOKCUIBI U
58 comu xenesa (1) u xenesza
(ry
PewreHie bubnuoreka
59 AKCIICPUMEHTAIbHBIX HOK
sanaq https://m.edsoo
.ru/00ae3de8
Pemenue EHO(EHOTeKa
60 IKCIIEPUMEHTAITLHBIX hitos://m.edsoo
3aga4 7m
Brruncienus no
YpaBHEHUSAM XUMHUYECKUX
peaKkIui, eciii OJMH U3
61 pEearcHTOB JIaH B H30BITKE
WJIH COACPIKUT IMIPUMECH.
Brruncienus maccoBoit
JIOJTY BBIXO0J1a TIPOAYKTA
peakuuu
BemecTBa 1 Matepuansl B
62 IIOBCEIHEBHON KU3HA
YyelroBeKa
bubnuoreka
63 XHUMUYECKOE 3arpsi3HEHUE LIOK
OKpPY’Karollen Cpebl https://m.edsoo
.ru/00ae3f50
bubnuoreka
64 Ponb xumum B pemenun LIOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo
.ru/00ae4270
bubnuoreka
65 KourpoJabsHnas padora 3a HOK
Kypc 9 ki1acca https://m.edsoo
-ru/00ae4270
bubnmmoreka
[HOK
66 Pemenue 3amau https://m.edsoo
.ru/00ae0dOa
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https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a

67

XUMHUYECKUE PEaKIun

bubauoreka
[HOK

https://m.edsoo
.ru/00adb33c

68

XuMmudeckue p€aKkuuu

bubauoreka
HOK

https://m.edsoo
.ru/00ad9ch?2

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

Xumus. 8 knacce. ba3owlit ypoBenb. Yueonuk. ["abpuensu O. C., OctpoymosB U. I'., Cnagkos C. A.

Xumus. 9 knace. ba3oBslii ypoBenb. Yueonuk. ['abpuensn O. C., OctpoymoB U. I'., Cnagkos C. A.

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHET
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