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HOACHUMTEJIBHASA 3AITNCKA

[IporpaMma mo XMMHHM Ha YPOBHE OCHOBHOT'O 00IIEer0 00pa30BaHUs COCTABIEHA HA OCHOBE TPeOOBaHMI K pe3ybTaTam
OCBOCHHSI OCHOBHOW 00pa30BaTENbHON MporpaMMbl OCHOBHOTI'O 00IIero odpaszoBanwus, npeactasieHHbix B I'OC 000, a
TaKXe Ha OCHOBE (heiepanbHoil paboueii mporpaMMbl BOCIIUTAHHS U C YIETOM KOHIETILUY MPENoAaBaHus yueOHOro MpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX opranu3anusx Poccuiickoit denepanun.

[IporpaMma mo XuMuM [a€T MpeAcTaBIeHHWE O LeNsAX, OOmIed cTparermu OOYyYeHHs, BOCIUTAHUS U Pa3BUTHA
00y4Jaromxcst cpecTBaMU y4EOHOT 0 MIPeIMETa, YCTaHABINBAET 00s3aTeNbHOE MPEIMETHOE Coiep KaHue, MPeayCMaTpruBaeT
pacmpeneieHde ero Mo KiaccaM M CTPYKTypHpOBaHHE MO pa3jielaM M TeMaM MpOorpaMMbl 1O XHMHUH, OIpeAenseT
KOJIMYCCTBCHHBIC U KAUCCTBCHHBIC XaPAKTCPUCTUKU COACPIKaHNA, pPCKOMCHAYCMYIO ITOCJICA0BATCIBHOCTE U3YUYCHUA XUMHHU C
y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPSAMETHBIX CBsI3el, JIOTMKM Yy4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH
00y4JaroUMXcsl, ONpeAenseT BO3MOXHOCTH IpEIAMETa Ui peaju3alud TpeOOBaHMW K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
00pa3oBaTelbHON MPOrpaMMbI Ha YPOBHE OCHOBHOI'O OOIIET0 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3ysibTaTaM O0y4YeHHUs
XMMUH Ha YPOBHE IeNIeil M3ydeHwsl IpeIMeTa 1 OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATENEHON A TENLHOCTH 00yYaromerocs mo
OCBOCHUIO YUEOHOTO COJIepKAHNSI.

3HaHWE XUMHH CIYXXHT OCHOBOW JUii (OpPMHpPOBAHUS MHUPOBO33PEHHS OOYYAIOIIErocs, €ro MpelIcTaBIeHUH o
MaTepHaIbHOM EIMHCTBE MHUpA, BAXHYIO POJIb UTPaloT (GOPMHUPYEMBbIE XMMHEH MPENCTaBIeHHsI O B3aUMOIPEBPALICHHIX
SHEPTUU U 00 BOIIONNH BEHIECTB B IPUPOJIE, O MYTSAX PEUICHUS rI00ANBHBIX MTPOOIEM YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA
— CBIPBEBOH, PHEPTETUUECKOM, TUIIIEBON M DKOJIIOTUUECKOM 0€30IMacHOCTH, TIPOOJIEM 3PaBOOXPAHECHUS.

N3yueHue xumuu:

CIIOCOOCTBYET pean3alyi BO3MOXKHOCTEH JIIsI CaMOpPa3BUTHS M (OPMUPOBAHHS KYJIBTYPhl JTHYHOCTH, ¢& oOlied u
(hyHKIIMOHATBHOM TPaMOTHOCTH;

BHOCHUT BKJIag B @OpMHpOBaHI/Ie MBIIOUJICHUA W TBOPYCCKHUX CHOCO6HOCT€I7[ 06y11a}0u11/1xc;1, HABBIKOB HUX
CaMOCTOSITCIIPHOW yUEeOHOW JESTEIEHOCTH, JKCIEPUMEHTAIBHBIX M HCCICIOBATEIBCKUX YMEHHWH, HEOOXOIWMBIX KaK B
IIOBCE/IHEBHOM JKU3HU, TaK U B IPO(ECCHOHATIBHON NEeATEIbHOCTH;

3HAKOMHT CO CTIeNH(UKOI HAYIHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEIOCTHOTO B3IJIsIa HA €MHCTBO MPUPOIBI U
YeJI0BEKA, SIBIISIETCS OTBETCTBEHHBIM ATAIlOM B ()OPMHPOBAHNH €CTECTBEHHO-HAYYHOH TPaMOTHOCTH 00Y4JaIOIINXCS;

crocoocTByeT ()OPMHUPOBAHUIO LIEHHOCTHOTO OTHOLICHUS K €CTECTBEHHO-HAYUHBIM 3HAHUSAM, K IIPUPOJE, K YETIOBEKY,
BHOCHT CBOW BKJIAJ B 3KOJIOTHYECKOE 00pa30BaHNE 00yYarOIIIXCH.

JlanHple HarTpaBiIeHUs B 00YIEHHH XUMIH 00E€CIIeINBAIOTCS CIIEMU(PIKON COMIepKaHUS YIeOHOT0 IpeIMeTa, KOTOPBINA
SIBJISICTCSI IIEIarorMuecky aJanTHPOBaHHBIM OTPaKEHHEM 0a30BOH HAyKH XMMHHM Ha ONPEAeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOrO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HA OCBOEHHE OOYHYAIOIIMMUCS CHCTEMBI
[IEPBOHAYAJIBHBIX IOHSITUH XHMHHM, OCHOB HEOPraHWYECKOH XMMHUU M HEKOTOPBIX OTHEIbHBIX 3HAYUMBIX IIOHATHUH
OpraHUYECKON XMUMUHU.

CrpykTypa comepaHHUs IPOrpaMMbl IO XUMUU C(OPMHUPOBAHA HA OCHOBE CHUCTEMHOIO IOAXOAA K €€ M3yUYEHHIO.
Conep:kaHue CKIaAbIBAECTCS U3 CUCTEMBI ITIOHATHH O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI HOHITHIA O XUMHUYECKON
peakunu. O0e 3T CHCTEMBI CTPYKTYPHO OpPIaHM30BaHbI [0 NPUHLMIY IOCIEIOBATEIBHOIO PAa3BUTHs 3HAHMM HA OCHOBE
TEOPETUUECKUX NPEACTABICHUH Pa3HOTO yPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YU€HHS KaK OCHOBBI BCET0 €CTECTBO3HAHNS;

— Ilepuoanueckoro 3akoHa JI. 1. MenzeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHsI O CTPOCHUH aTOMa ¥ XMMHUYECKOH CBSI3H;

— NpeacTaBIeHUi 00 EKTPOTUTUIECKON AUCCOLMAIIMHI BELIECTB B pacTBOpaXx.

Teopernueckne 3HAaHUS paccMaTPUBAIOTCS Ha OCHOBE OSMIMPUYECKH TIOJNYYEHHBIX M OCMBICICHHBIX (DaKTOB,
Pa3BUBAIOTCS IIOCIIEAOBATENbHO OT OJHOTO YPOBHS K IPYrOMY, BBINOJHSS (QYHKIMHM OOBACHEHHS M IPOTHO3UPOBAHHS
CBOMCTB, CTPOCHHSI U BO3MOXKHOCTEH MPaKTHUECKOTO MPUMEHEHUS U ITOYyYECHHUS H3Y4aeMbIX BEILECTB.

OcBoeHrEe mporpamMMmbl MO0 XUMHH CIIOCOOCTBYeT ()OPMHPOBAHHUIO MPEACTABICHUS O XMMHYECKOW COCTaBIIIOLICH
Hay4yHOW KapTHHBI MHpa B JIOTUKE €€ CHUCTEMHOW INPHUPOJbI, [IEHHOCTHOIO OTHONIEHUS K HAay4YHOMY 3HaHHMIO M METoJaM
MO3HaHUS B Hayke. V3yueHne XMMHMU HPOUCXOOHUT C MPHUBJICYCHUEM 3HAHUHU U3 paHee M3YUYCHHBIX yUeOHBIX MPEAMETOB:
«Oxkpyxaroumit Mup», «bronorus. 5—7 knaccel» u «®Pusnka. 7 kaccy.

[Ipy n3yyeHNn XMMUHM MPOUCXOOUT (POpMHUPOBaHUE 3HAHUI OCHOB XUMHUYECKOH HAYKH Kak OOJIACTH COBPEMEHHOIO
€CTECTBO3HAHUS, MPAKTUYECKOM NEITENbHOCTH 4YEIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajaua
y4eOHOT0 MmpeaMeTa COCTOUT B (YOPMHUPOBAHUH CUCTEMbl XUMHUYECKUX 3HAHUH — Ba)KHEUIIMX (PaKTOB, TOHSITHUH, 3aKOHOB H
TEOPETUUECKUX IOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO XapakTepa, si3blka HayKd, B MPUOOIIEHHH K
HAay4YHBIM METOJaM TIO3HAaHWA TNPH HU3YyYCHUH BEIIECTB M XWMHYECKMX peakuuid, B (OpMHUpOBaHUM U Pa3BUTHH



MO3HABaTENbHBIX YMEHUH W MX NPUMEHEHWH B Y4eOHO-TIO3HABATENIBHOM W y4eOHO-MCCIEN0BATENbCKONW eATeIbHOCTH,
OCBOCHUH MPaBUJI 0€30MacHOr0 00paIIeHHs ¢ BEIECTBAMH B ITOBCEIHEBHOM JKU3HU.

[Ipu n3yyeHnu XMMHUM Ha YPOBHE OCHOBHOT'O 0O0IIEro 00pa3oBaHuUs BayKHOE 3HAYCHUE IPHOOPEH TaKUe LETH, KaK:

— (¢$opMHpPOBaHUE HHTEIUIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOH K C€aMOOOpa30BaHMIO, COTPYIHHYECTBY,
CaMOCTOATEIILHOMY MPUHATHIO PEIICHNH, CTOCOOHOM aganTUpoBaThCs K OBICTPO MEHSIOIIMMCS YCIIOBHSIM KH3HU;

— HaIpaBJIEHHOCTh OOYyUEHHS Ha CHCTEMaTHYECKOE MPUOOILEHHE 00YJarOIINXCs K CAMOCTOSITENbHOM MO3HABATENHLHON
NeATebHOCTH, HAYYHBIM METOaM MO3HaHUs, (YOPMHUPYIOIINM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMHUU;

— oOecrieueHHe YCIIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO O0YUYAIONIMMHKCS OIbITa Pa3HOO0Pa3HON JEITEIbHOCTH,
IIO3HAHHUA W CaMOIIO3HAHHUs, KJIIFOUCBBIX HABBIKOB (KJ'IIO‘-IGBI)IX KOMHC’FGHHI/Iﬁ), HMCIONIUX YHHUBEPCAJIBHOC 3HAUCHUC JIA
Pa3IMYHBIX BUOOB ACATCIBHOCTHU,

— dopmupoBaHue 001IeH (HYHKIIMOHATBLHON M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHUCIIC YMEHUH OOBICHSATH U
OLCHHUBATD ABJICHUA OKPYIKAIOLICIO MUPA, UCIIOJIb3Yyd 3HAHUA U OIBIT, TOJYYCHHBIC IPY U3YYCHUN XUMUH, IPUMCHATH UX IIPU
peleHny poOIieM B MTOBCETHEBHOM KU3HU U TPYIOBOU JEATENBHOCTH;

— (opMupoBaHUE y OOYyUAIOUIMXCSA T'YMAaHUCTHUYECKUX OTHOIICHUU, MOHMMAHUS IICHHOCTH XUMUYECKUX 3HAHUH JJIst
BBIPA0OTKH IKOJOTMUYECKHU IIe/IeCO00pPa3HOro MOBEACHHUsS B ObITY M TPYIOBOW ACATEILHOCTH B IIEISX COXPAHEHHUS CBOETrO
3JI0pPOBbSI U OKPYKAOIIEH TPUPOAHOMN CPEbL;

— pa3BHTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O M CAMOBOCIHUTAHHUIO Ha OCHOBE YCBOCHHS
001IIeueIIOBEUECKHIX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWMIIS U HAIIPABICHHOCTH JalibHEHIIero o0y4yeHusl.

OO6mIee 9rCIIO 9acoB, OTBEAEHHBIX IJIS U3YYECHUS XUMUW HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHus, cocTaBisieT 136
gacoB: B 8 kiacce — 68 gacoB (2 gaca B HeZenmo), B 9 knacce — 68 gacoB (2 9aca B HEZEIIO).



COJAEPKXAHUE OBYYEHUA

8 KVIACC

I[lepBoHayabHBIEe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XuMUM B XKHU3HU YeJIOBEeKa. XMMHUA B cucTeMe Hayk. Tena u BemecTBa. Pu3nveckue CBOMCTBa
BEILIECTB. ArperatHoe cocTosHue BemecTB. [loHsaTHEe 0 MeTonax mo3HaHug B XUMuHU. YncTeie BemecTBa U cMecH. CrocoObl
pazaeneHus cMecei.

ATOMBI ¥ MOJEKYIbl. XUMUYECKUE 371eMeHTbl. CHUMBOJIBI XUMHUECKUX 3JeMEHTOB. [IpocThie U CIOXKHBIE BellecTBa.
ATOMHO-MOJIEKYJIIPHOE YUICHHE.

Xumuueckass (opmyna. BaleHTHOCT, aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIICCTB.
OtHocuTenbHast aTtoMHass Macca. OTHoOcHTeNbHas MOJEKYJsipHas Macca. MaccoBas 0N XMMHUYECKOro 3JIeMEHTa B
COEIMHEHUH.

KomnuectBo BemiectBa. Monb. MonsipHast Mmacca. B3anMocBs3p KonMuecTBa, Macchl M YHCIa CTPYKTYPHBIX €TUHUI]
BeriecTBa. Pacuérel 1o popMysiaM XMMHUYECKMX COCAMHEHUH.

dusnvecKkue U XUMHUYECKHE SIBIEHUA. XUMHUYECcKas peakius U e€ NMpHU3HaKU. 3aKOH COXpPaHEHHS MacChl BEIIECTB.
Xumuueckre ypaBHeHHs. Kiaccudukaius XUMHUECKUX peaklnil (COeNMHEHNsI, pa3IoKEHH s, 3aMellleHus, OOMeHa).

Xumuueckuii IKcnepumenm:.

3HaKOMCTBO C XHMHUYECKOH MMOCY/I0H, ITpaBUiIaMu PadOThl B J1a0OpaTOPUX U MpHEMaMH OOpallleHHs C JIA00paTOPHBIM
o0opyoBaHHeM, U3ydeHHUE U ONTUCcaHne GPU3NIECCKIX CBOWCTB 00pa3lioB HEOPTaHNIECKUX BEIIECTB, HAOIO/IeHHEe (PU3NIECKUX
(nnmaBieHre BOCKa, TasHHUE JIbJa, PAaCTUPAHUE caxapa B CTYNKe, KUTIEHHE W KOHJEHCAlWs BOIBI) U XMMHUYECKUX (TOpEHHe
CBeYH, MPOKATMBAHNE METHOMN MMPOBOJIOKH, B3aMMO/IEHCTBHE MeJla C KUCIIOTOW ) sIBIIEHUH, HaOIr0IeHNE 1 oMM CaHne TPU3HAKOB
MIPOTEKaHUS XUMHUYECKUX PEaKIuil (pa3ioKeHne caxapa, B3aMMOIEHCTBIE CEPHOI KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHne
ruapokcunga menu (1) mpu HarpeBaHwm, B3auMoOJeWcTBHE Kenme3a ¢ pacTBopoMm comu menu (ll), m3ydenme crmocoboB
pasjieneHusl cMeceil: ¢ TMOMOIBI0 MarHuTa, (WIBTPOBAHUE, BBITAPUBAHUE, JUCTHIULAIMSI, XpoMmarorpadus, NMpoBeacHUE
OYMCTKU IIOBApEHHON COJM, HAOJIOAEHUE M OINMCAaHME DE3YJIbTaTOB IPOBEICHUS OIbITA, WJIIIOCTPUPYIOIIEr0 3aKOH
COXpaHEHHsI MaccChl, CO3/laHUe MOZEIel MOJIEKYJI (LIapOCTEPAKHEBBIX ).

BaxxHeiimue npeacTaBuTeIM HEOPraHMYeCKUX BelllecTB

Bo3nyx — cmech rasos. CocraB Bo3nyxa. Kucnopon — anemeHT u mpocroe BewiectBo. HaxoxneHue kuciopona B
npupoze, GU3NIecKue 1 XUMHIeCKHe CBOMCTBA (peakinu ropenuns). Okcunsl. [Ipumenenne kuciaopoaa. CriocoOs! oydeHus
KHcIopona B JabopaTopuu U npoMelinuieHHOcTH. KpyroBopor kucinopona B npupoae. O30H — alsIoTponHas MOIUGBUKaIH
KHCIIOpOoJa.

TennoBolt 3dexkT XUMHUECKOH peakLuuu, TEPMOXUMUYECKHE ypPaBHEHHUS, JK30- U JHIOTEPMUYECKUE PEaKLUU.
TomnuBo: yromns u MeraH. 3arpsa3HeHHE BO3yXa, yCHIIEHHE TapHUKOBOIO 3¢ dekTa, paszpyiieHne 030H0BOIO CIIOsl.

Bonopon — snemenT u npocroe BeniectBo. HaxoxxaeHue Bogopoaa B npupose, Gpusndeckue 1 XMMUUECKUE CBOWCTBA,
IpUMEHEHHE, CIIocoObl nomyueHus. Kuciaors! u conu.

MonsipHblit 00bEM Ta30B. Pacuérhl 0 XUMHYECKHM YPaBHEHHUSIM.

®uznueckue cpoiictBa Boabl. Boma kak pactBopurtens. PactBopbl. HacbellleHHBIE M HEHACHIIIEHHBIE PACTBOPHI.
PactBopuMocTth BemiecTB B Boae. MaccoBas [0l BEIECTBA B PacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHoBaHuUs. Ponb
PacTBOpPOB B IPUPOJIE U B KU3HU denoBeka. KpyroBopot Bop! B mpupoje. 3arps3HeHne NpUpoIHbIX Bod. OXpaHa U 0YHCTKA
MPUPOAHBIX BOA.

Knaccudpukanus neoprannueckux coequneHuil. Oxcnasl. Knaccudukanns okcuznos: coneoOpasyromue (OCHOBHBIE,
KHCIOTHBIE, aM(pOTepHbIE) U HeconeoOpasyromue. Homenknarypa okcunos. Ousnyeckue 1 XUMUUECKHE CBOWCTBA OKCHJIOB.
[lony4eHue okcuIOB.

OcnoBannsa. Kiaccuduxanusi OCHOBaHHMM: IIENOYM M HEPACTBOPHUMBIE OCHOBaHHs. HOMEHKIIaTypa OCHOBaHHMH.
duznueckue 1 XMMUYECKHE CBOMCTBAa ocHOBaHMi. [lonyueHune ocHOBaHUM.

Kucnorer. Knaccudukammst xucmor. Homenkmarypa kucinor. dusnueckne W XHUMHYECKHE CBOMCTBA KHCIOT. Psi
aktuBHocTu MeTaiioB H. H. bekerosa. [lony4yenue kucnor.

Conu. Homenknarypa conei. @u3ndecknue 1 XUMHYECKHe cBoMCTBa coneld. [lonydeHnne comnei.

I'enernueckas cBA3b MEXAY KIacCaMU HEOPTaHUYECKUX COETUHEHM.

Xumuueckuii sxcnepumenm:

Ka4yeCTBEHHOE ONpe/IeeHNe COepKaHNs KUCIOpoia B BO3/AyXe, MOJydeHrne, COOMpaHue, paciio3HaBaHUe U U3ydeHue
CBOMCTB KHCIIOpOJa, HaOJIIO/EHHE B3aUMOJACHCTBHUS BEIIECTB C KHCIOPOJIOM M YCJIOBUSI BOSHUKHOBEHHMS W NPEKpaIICHUS
ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3aMy OKCHIOB U OITMCAHUE UX CBOWCTB, ONyYEHHE, COOUpaHuE, Pacio3HaBaHHUE U
W3y4YeHHE CBOKMCTB BoAOpoAa (TopeHue), B3aumozencTBue Bojgopoxa ¢ okcuaoM Meau (1) (Bo3MOXHO HCHOIB30BaHHUE
BHJICOMAaTEpHalioB), HaOMIOAEHHE OOpa3loOB BEUIECTB KOJIMYECTBOM | MONb, HCCIEHOBaHHE OCOOEHHOCTEH PaCTBOPEHHS
BEIIECTB C PA3IUYHOM PacTBOPHUMOCTHIO, IPUTOTOBIEHHE PACTBOPOB C ONPEAEIEHHOM MaccoBOM I0Jell pacTBOPEHHOIO



BEIIIECTBA, B3aMMOJCHCTBUE BOIBI C METaUIaMH (HATPHEM U KajbIleM) (BO3MOXKHO HCIOJIh30BAHHME BHJICOMATECPHAIIOB),
WCCIICJIOBAHUE 00pa3llOB HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOICHUEC U3MEHEHHS OKPACKU WHIUKATOPOB B
pacTBOpax KHCIOT W IIenoueci, u3ydeHue B3aumoneictBus okcuma menu (ll) ¢ pacTBopoM cepHOIN KHCIOTHI, KUCIOT C
MeTalIaMH, PEaKIUi HEeUTpanu3aluu, MOTydeHHE HEPACTBOPHUMBIX OCHOBAHHH, BBHITECHEHHE OJHOIO0 MeTajlla APYTUM U3
pacTBOpa COJH, pelleHUEe IKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «BaxHele KJIacchl HeOPraHUYeCKUX COCTUHEHUMN.

Hepnoauyeckuii 3axon u Ilepmoauyeckasi cucrema xumMuveckux 3jemMeHToB /I. U. MenneneeBa. Ctpoenue
aTtoMoB. XHUMHYeCKas CBA3b. OKUCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepBbie MOMBITKU KIACCU(PUKAIUN XUMAYECKHX 3JIeMEHTOB. [IOHATHE O Tpynmax CXOIHBIX 3JEMEHTOB (IIETOYHbBIC U
IIEJIOYHO3EMEIbHBIC METAJUIbI, TaJOreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpPhIC 00pa3yrT aM(OTepHbIC OKCHIBI U
TUAPOKCHUJIBL.

[Tepuomuueckuit 3axoH. [lepuoguueckas cucrema xumudeckux memenToB . Y. MenzaeneeBa. Koporkonepruonnas u
JUIMHHONeproaHas (Gopmbl [lepuoaudeckoit cucrembl xumudeckux 3iaeMeHToB J[. M. Menneneesa. [lepuonbl v rpymibl.
DuU3NUECKU CMBICIT TTOPSIKOBOT'O HOMEPA, HOMEPOB TIEPHOIa U TPYIIIIHI dJIEMEHTA.

Crtpoenne aromoB. CocTaB aTOMHBIX siiep. M3oTomsl. OnekTpoHbl. CTpoeHue 3JeKTPOHHBIX 000I04€K aTOMOB MEPBBIX
20 xumuaeckux 3memeHToB [leprmomudeckoii cuctemsl Jl. M. MenneneeBa. XapakTepucTUKa XHMUIECKOTO JIEMEHTA 10 €0
nonoxxenuto B Ilepuoguueckoit cucreme 1. . Menaeneesa.

3aKOHOMEPHOCTH M3MEHEHUS PaJnyca aTOMOB XUMHUYECKUX YJIEMEHTOB, METAJUNIMYECKUX U HEM ETAJUIMUECKUX CBOMCTB
TI0 TPYIIIIaM | IIEPUOJIaM.

3nauenne lleprommdeckoro 3akoHa u Ileprogmdeckol CHCTEMBI XUMUYECKHX JJIEMEHTOB JUISI Pa3BUTUS HAyKH U
npaxktuku. [. . MenjeneeB — yu€HbIi U rpaxKJaHUH.

Xumudeckass CBs3b. KoBajeHTHas (TOMsIpHAsT W HEMOJSIpHAs) CBSI3b. ODJIEKTPOOTPHUIATEIEHOCTh XUMHUUYECKUX
3JIEMEHTOB. MIOHHAas CBSI3b.

Crenenb oxucieHusi. OKHCIATETHHO-BOCCTAHOBUTENBHBIC peaKmuu. I[Iporecchl OKWCICHHWS W BOCCTAHOBIICHUS.
OKHCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:.

r3ydeHne o0pas3IioB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOEHCTBHE THAPOKCHIA INHKA C PACTBOPAMHU KUCIOT U
IIeNI0Ye, MPOBEEHNE ONBITOB, LTIOCTPUPYIOMIMX MPUMEPH OKHCIUTENHFHO-BOCCTAHOBUTENIBHBIX pEAKINil (TOpeHue,
PEaKINH Pas3IoKeHNS, COSIUHEHU).

Meostcnpeomemmnuie cea3u

Peanm3arms MeXTIpeIMETHBIX CBA3EH NPH M3YUYEHUH XUMHUH B 8 KJlacce OCYIIECTBIISIETCS Yepe3 MCIOIh30BAHUE KaK
OOIINX eCTEeCTBEHHO-HAYYHBIX TOHATHH, TaK U MMOHATHH, SABJISIOMIMXCS CHCTEMHBIMH JIJIsI OTJETBHBIX MTPEIMETOB €CTECTBEHHO-
Hay4HOI'O IIUKJIA.

OO0me ecTecTBEHHO-HAYYHBIE TIOHATHUS: HAYIHBIN (DaKT, THIIOTe3a, TEOPHsI, 3aKOH, aHAJIN3, CHHTE3, KIIaCCU(pUKAITHS,
MepPUOANYHOCTH, HAOIIOIEHNE, YKCIIEPUMEHT, MOJISTUPOBAaHNE, H3MEPEHHE, MOJIEIb, SIBJICHHE.

®usnka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJA, H30TONBL, PaJUOAKTHBHOCTb, MOJIEKYJa,
ANEKTPUYECKAN 3apsiji, BEHIECTBO, TENO0, 00hEM, arperaTHOe COCTOSHHUE BEUIECTBA, Ta3, (MU3NYECKUE BETUYMHBI, €IUHUIIBI
WU3MEpPEHUs, KOCMOC, IIAaHETHI, 3BE3bI, COMHIE.

buonorus: dorocunres, npixanne, buocdepa.

leorpadms: atmocdepa, ruapocthepa, MUHEpadbl, TOPHBIE IOPOABI, TONE3HBIE HCKOMAeMble, TOIUIUBO, BOJIHEIE
pecypchl.

9 KIIACC

BemecTBo u XumMmH4eckasi peakuus

[Tepuonnueckuii 3akon. [lepuoguueckas cuctema xumuueckux 3neMeHToB Jl. WM. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUONOB, KA, KalbLUs U UX COSTUHEHUN
B COOTBETCTBHHU C MOJOKEHUEM 3JIEMEHTOB B [leproanueckoii cucteme U CTpPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUAbl XUMUUECKOH CBSI3U. TUIBI KPUCTATIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THIMA KPUCTAJUIMUECKON PEIIETKY U BUJIa XUMHYECKOH CBSI3U.

Knaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIECTB, OTHOCAIIMXCS K
Pa3JIMYHBIM KJIacCaM HEOPTaHUYECKUX COCNMHEHUM, TeHETUYECKas CBSI3b HEOPTraHUYECKUX BEILECTB.

Knaccudukarus XMUMUYECKAX PEeaKIHid 10 Pa3IMYHbIM MPU3HAKaM (II0 YUCITY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKITUU
BEIIIECTB, 0 TEIIOBOMY 3 (EKTy, M0 U3MEHEHHIO CTENEHEH OKHCICHHUS XUMHUYECKUX 3JIEMEHTOB, MO OOPAaTHMOCTH, IO
YYacTHIO KaTanu3aTtopa). JK30- U JHIOTEPMUYECKIE PEAKIINU, TS PMOXUMUYECKAE YPaBHEHMSL.

[lonsTHe 0 CKOpOCTH XWUMHYECKOW peakiuu. [loHsTHEe 00 O0paTUMBIX M HEOOPATUMBIX XMMHUYECKUX DPEaKIIHSIX.
[TonsiTHEe 0 TOMOTEHHBIX U TeTEPOreHHbIX peakiusax. [lonstue o katanuse. [loHsTHE 0 XUMUYECKOM paBHOBEeCHH. DaKTOPHI,
BIIMAIONINE HA CKOPOCTh XUMHUUECKON PEaKIINU U TOJ0KEHUE XUMUUECKOIO PABH OBECH .



OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, SJICKTPOHHBIH 0ajaHC OKHCIMTENbHO-BOCCTAHOBUTENBHONW PEaKLUU.
CocraBieHne ypaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHMiA C HCIIOIB30BAaHHEM METO/Ia SIEKTPOHHOr0 OajaHca.

Teopust 3IEKTPONUTHYECKON TUCCONMALMK. OJEKTPOIUTHI W HEIIEKTPOIAUTHL. KaTHOHBI, aHMOHBL. MexaHH3M
JMCCOLMAIIMH BEIIECTB C Pa3IMYHBIMHA BUJAMU XUMUYeCKOH cBsi3u. CTeneHs qucconuanuy. CUIIbHBIC U ClIa0ble SIeKTPOTUTHL.

Peaknuu moHHOrO OOMeHa. YCIOBHSI MPOTEKaHHsI PEakuii MOHHOrO OOMEHa, TOJIHBIE M COKpalIéHHbIC HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBa KUCIOT, OCHOBAHUI M COJIEH B CBETE MPEACTABICHUN 00 3IEKTPOTUTHYECKON AUCCOLHALINY.
KauecTBennsie peakiiu Ha HoHbI. [ToHsITHE O THAPONH3E CONEH.

Xumuueckuii IKcnepumenm:.

O3HaKOMJICHH € C MOJIETISIMUA KPUCTAJITHIECKUX PEIIETOK HEOPTaHUYECKUX BEIL[ECTB — METAJIIIOB U HeMeTasioB (rpadura
W aiMasa), CIIOKHBIX BEIIECTB (XJIOpHIA HATPHs), HCCIENOBAHHE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOW PEaKIUH OT
BO3/ICHCTBUSL Pa3MUUHBIX (DAKTOPOB, HCCIEAOBAHHME 3JCKTPOMPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIECCa IUCCOLUALIH
KHCJIOT, HIeNOo4Yed W coned (BO3MOXKHO HCIONB30BaHHME BUAECO MaTEpHalioB), MPOBEJCHUE OMNBITOB, WILIFOCTPUPYIOIINX
MPHU3HAKK TPOTEKaHMS PeaklUii noHHOro oOMeHa (o0pa3oBaHME OcajiKa, BBIIENEHHE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB,
WJUTIOCTPUPYIONINX TPHUMEPHI OKUCIUTENFHO-BOCCTAHOBUTENBHBIX PEaKIHil (TOpEeHUe, peakuu Pas3IoKEeHHs, COeTUHEHN),
pacrio3HaBaHUEC HCOPraHUYCCKHUX BCIICCTB C ITOMOLIBIO KaYCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, PEHICHUEC 3KCIICPUMCHTAJIbHBIX
3az1ad.

HemeTtanjbl 1 MX coeTUHEHHS

O6mas xapakTepucTika rajoreHoB. OCOOGHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe cTereHn okucienus. CTpoeHne u
(u3NUecKre CBOMCTBA MPOCTHIX BEIISCTB — TaJlOTCHOB. XWMHUYECKHE CBOMCTBA Ha IMpUMepe XJopa (B3auMOJEHCTBHE C
MeTajiaM¥, HeMeTaJIaMH, [erodamu ). Xia0poBoaopoa. ConsiHast KHCII0Ta, XUMUYECKHE CBOMCTBA, MTOy4YeHHe, IPUMEHEHNE.
JelicTBre XJI0pa U XJIOPOBOIOPO/Ia Ha OpPTraHU3M YeloBeKa. BaxkHel e XJI0puIbl U X HaAXOXKJICHUE B IPHPOJIC.

O6mras xapakTepuctuka 3eMeHToB VIA-rpymnmbsl. OcCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIICHU OKUCIICHUS.
Crpoenue u puznyecKkue CBOWCTBA IPOCTHIX BEIIECTB — KUCIOPOJA U Cephl. AJITOTPOITHBIE MOAU(UKAIINH KUCIIOPO/A U CEPHI.
XuMudeckrne cBOMCTBa cepbl. CepoBoaopon, cTpoeHHe, (u3NYecKhe M XUMHYecKue cBoiicTBa. OKCHABI CEphl Kak
MPEICTAaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa, GU3NYECKHE U XUMUYECKHE CBOMCTBA (0OIIMe KaK MpeICTaBUTEIs
KJlacca KMCJIOT U crieruduueckue). XMMUYEeCKUEe PeaKliny, JeXalie B OCHOBE IPOMBIIUIEHHOIO cl1oco0a MOIy4YeHUsl CEpHON
Kucnotsl. [IpuMenenne cepHoit kuciotsl. Conu cepHON KUCIIOTH, KauecTBEHHAsI peakius Ha Cynb(paT-noH. Haxoxnenne cepol
u e€ COCNMHEHWH B mpupoje. XUMHIECKOE 3arps3HEHUE OKPYXKAIOMEeH CpeIbl COSAMHCHHUSIMH Cephl (KHCIOTHBIE ITOXKIIH,
3arps3HEHHE BO3TyXa U BOAOEMOB), CIIOCOOKI €T0 MPEIOTBPAIICHUSI.

Ob6mras xapakTepucTuka 35eMeHToB VA-Tpymibl. OCOOGHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIIEHN OKHCIICHWSL.
A30T, pacnpocTpaHeHue B mpupoze, ¢u3nuecKkue U XUMUYecKue cBoicTa. KpyroBopor azora B mpupone. AMMHUAK, €ro
(u3nUecKre U XMMUYECKHE CBOMCTBA, NONydeHue U npuMeHeHue. Con aMMOHHMS, UX (U3UUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHasi peakuus Ha HMOHBI aMMOHUS. A30THas KHUCIOTa, €€ MOydyeHHe, (PU3NYECKHEe U XUMHUYECKUe
CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kiacca KUCIOT W crenududeckre). Vcmonp3oBaHne HUTPATOB M COJIEH aMMOHHSI B
Ka4yeCcTBE MMHEPANbHBIX yJOOpeHHH. XMMHUYECKOE 3arps3HEHUE OKPY)KAoLled Cpeipl COCNMHEHHMAMH a30Ta (KUCIOTHBIE
oKW, 3arps3HEHHre BO3/AyXa, MOYBBHl W BOmoEéMOB). Docdop, ammorponHbie Moaupukammm Qocdopa, duzndeckne u
xumudaeckue cpoictBa. Oxcua docdopa (V) u dochopHas kucnoTa, Ppu3muecKrne W XUMHUYECKHE CBOWCTBA, TONYyYEHHE.
Hcnonr3oBanue pocdaToB B kKauecTBe MUHEPATBHBIX yI0OPEHUH.

O6mas xapakrepuctuka 31eMeHToB |V A-rpynmsr. OcoOeHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTETIEHN OKHCICHUS.
VYraepon, amioTponHble MOOU(UKALNYM, PacIpOCTpaHeHHe B MpHpoJe, Gu3ndecKue U XUMHUYECKUEe CBOIMCTBA. AxcopOuus.
Kpyrosopot yriepoga B mpupoge. Okcuipl yriepoaa, ux (U3NYecKue W XUMHUYECKHE CBOMCTBA, NIEWCTBHE Ha JKUBBIC
OpraHu3Mbl, MOJy4YEHUE M TNPHUMEHEHHE. DKOJIOTMYECKue NMpoOJeMbl, CBs3aHHBIE ¢ OkcuaoMm yriepoxa (1V), rumoresa
r7100aJbHOr0 MOTEMJICHNS KJIMMaTa, NapHUKOBBIA 3((eKT. YronbHas KUCIOTa U €€ COMM, X (PU3NUECKHE U XUMHUECKHE
CBOMCTBa, NONyYeHHE M npuMeHeHHe. KadecTBeHHas peakuus Ha KapOoHAT-MOHBI. Vcnomb3oBaHHE KapOOHATOB B OBITY,
MEIUIIHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUMX BELIECTBaX KaK O COCOMHEHMSX yriepona (MeTaH, 3TaH, STHIIEH,
alleTUIIeH, 3TaHO, TJIMLEPUH, YKCyCHas KucioTta). [IpupogHbie HCTOUHMKH YIIIeBOAOPOIOB (Yroyb, IPUPOAHBIN a3, He(Th),
MPOLYKTHI UX NepepaboTku (OEH3MH), UX PONIb B OBITY W MPOMBILUIEHHOCTH. [IoHSITHE O OHOJIOrHYeCKH BaXKHBIX BEIIECTBAX:
XKHUpax, Oenkax, yrieBofax — M X POJIM B JKM3HHM 4YeloBeKa. MaTepHalbHOE €JUHCTBO OPraHUYECKUX M HEOPraHMYECKHX
COEIIMHEHU.

Kpemuuii, ero ¢usnyeckue 1 XMMHUYECKHE CBOMCTBA, MOIydyeHHEe U npuMeHeHue. CoequHeHHs] KpEMHUST B IPUPOJIE.
Obmue npencraBnenuss o0 okcune kpemausa (IV) m kpemHueBoil kucnore. CUIMKaThl, UX HCIOJb30BAHHE B OBITY, B
MPOMBIIUICHHOCTH. BaxkHelIne cTpouTeNnbHble MaTeprualbl: KepaMuKa, CTEKI0, IIeMEHT, 0eToH, kene300eroH. [IpobmeMsr
0€30MacHOr0 MCIIOIb30BAHUS CTPOUTEIFHBIX MaTEPHAIOB B IOBCETHEBHOM KU3HH.

Xumuueckuii Ixkcnepumenm:.



M3y4eHHUE 00pa3lOB HEOPTaHWMYECKUX BEIIECTB, CBOMCTB COJSHON KHUCIOTHI, IPOBE/ICHHE KAYECTBEHHBIX PEaKIMii Ha
XJIOPUJ-UOHBI M HAOJIOJCHUE MPU3HAKOB WX MPOTCKAHMS, OIBITHI, OTpaKarolue (U3NYSCKHE M XUMHYCCKHE CBOMCTBA
TJIOTGHOB M WX COCAWHEHHWH (BO3MOXKHO HCIOJb30BaHUE BHUJICOMATEPHAIIOB), O3HAKOMJICHHE C OOpas3laMu XJIOPHJIOB
(rajoreHuIoB), O3HAKOMJICHHE C 00pa3laMu Ccepbl M e COCAMHEHUSAMHU (BO3MOXKHO HCIIOJIB30BAHUE BUICOMATEPUAIIOR),
HaOJIIOJICHHE TTpoIlecca OOYTIIMBAaHUS caxapa IMoj ICHCTBHEM KOHIICHTPUPOBAHHON CEPHON KHCIIOTBI, U3YYCHUE XUMUYCCKUX
CBOWCTB pa30aBJICHHOW CEPHOM KHUCJIOTHI, TPOBEJCHUE KAUECTBCHHOM PEaKIUU Ha Cyah(haT-uOH U HAOJIOICHUE TpU3HaKa e
MPOTEKaHUs, 03HAKOMJICHHE C (DM3MYECKUMH CBOMCTBaMH a30Ta, ¢ochopa M UX COCAMHECHUN (BO3MOXKHO UCIOIB30BAHUE
BHJICOMaTEpHAaioB), 00pa3liaMi a30THBIX M (OCPOPHBIX YIOOpEHHIA, MONydeHUe, COOMpaHHe, PACIIO3HABAHUE U M3YYCHHE
CBOMCTB aMMHaKa, MPOBEJCHHWE KaueCTBEHHBIX peaklMid Ha HWOH aMMOHHMA W QocdaT-HOH W U3ydCHUE MPHU3HAKOB HMX
MPOTEKAHUS, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEOhI0 (BO3MOXKHO HCIIOJNB30BaHUE
BUJICOMATEpHAIIOB), W3y4YCHHE MOJeNiell KpPHCTAUIMYSCKUX PpElIETOK anmasza, rpaduta, QyiiepeHa, O3HAKOMIICHHE C
MPOIIecCOM aACcOpOLMU PACTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIIEM M YCTPOHCTBOM IPOTHBOrasa, IONy4YcHHE,
coOMpaHue, paclio3HaBaHUE M WU3YyUCHHE CBOWCTB YIJIEKMCIIONO rasa, MPOBEACHUE Ka4eCTBEHHBIX PEaKiui Ha KapOOHAT U
CUJIMKAT-UOHbI W H3YYCHUC IIPU3HAKOB HUX MNPOTCKaHUA, O3HAKOMJICHHUE C HpOI[yKHHeﬁ CUJIMKATHOM IMPOMBITIIJIIEHHOCTH,
pPEeHICHUEC SKCIIEPUMCHTAIbHBIX 3a/1a4 110 TEME «Baxxneimme HeMeTaJUTbl U UX COCINHCHUA».

MeTanjibl 4 X COeTMHEHUS

0611135[ XapaKTCPpUCTUKA XUMHUYCCKUX 3JIEMCHTOB — MCTAJIJIOB HAa OCHOBAHWU HX ITOJIOXKCHUS B Hepno;mquKoﬁ CHUCTEMC
xumudeckux smemenToB J[. M. MenneneeBa u crpoenms aToMoB. CTpoeHHE METaIoB. Merauimdeckas CBs3b U
MeTaJUTMYeCcKass KpUCTaJUTMUECKasT PEemETKa. DIEKTPOXUMUYECKUI psll HAMpsDKEHUH MeTauioB. Du3ndeckne U XUMHIECKUE
cBoiicTBa MeTaiuioB. O0IIMe ciocoObl MONy4YeHUsT MeTaIUIOB. [IOHATHE 0 KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI 3AIIUTHI UX
oT kopposun. CruraBsl (CTallb, YyTYH, JIOPATIOMUHIM, OpOH3a) U UX MPUMEHEHHE B OBITY U MTPOMBITIIIEHHOCTH.

Ilenounsie Meraiuibl: nojoxkeHue B [lepuoauueckoit cucreme xumudeckux syementoB J. V1. MenjeneeBa, crpoeHue
WX aTOMOB, HaxoxjaeHHe B mpupone. Puiznueckne ¥ XMMUYECKHE CBOWCTBA (Ha mpumMepe HaTpus u Kamus). OKCHIBI H
TUAPOKCUABI HATPUA U KA. HpI/IMeHeHI/Ie HICIIOYHBIX METAJIJIOB U UX COGHHHGHHﬁ.

[IlenoyHO3eMeNBHBIE METAIIIBI MATHUM U KaJIbLUI: on0keHue B [leproauyeckoil cucTeMe XUMUYECKUX AIeMEHTOB /1.
N. Menaeneesa, cTpoeHUE UX aTOMOB, HaXOXJeHUE B npupone. PU3nyecKue U XUMUYECKAE CBOMCTBA MarHusl U KajbLusl.
Bakneiimme coequHeHNs Kablius (OKCHI, THAPOKCUA, COH). JKECTKOCTH BOABI M CIIOCOOHI €€ yCTpaHEeHHS.

AmoMuHwmiA: onoxxenue B [lepmonnueckoii cucreme xumudecknx simemenToB JI. M. MeHneneeBa, CTpoeHHE aToMa,
HaXoXJeHue B Tipupone. Ou3nueckre U XUMHUECKAE CBOMCTBA almfOMUHMS. AM(OTEpHBIC CBOWCTBA OKCHJA U THIPOKCHIA
ATFOMUHHSL.

Kenezo: nmonoxenue B Ilepuoauveckoit cucreme xummdeckux siemeHToB [[. M. MenzaeneeBa, cTpoeHHE aToMma,
HaxOXXJeHHE B Tpupoe. Pusndeckrne U XUMHIECKHe CBOMCTBA xene3a. OKcHIbl, THapoKcHasl U conn xene3a (1) m sxemesa
(1), ux cocraB, CBOWCTBA U MOIyICHHE.

Xumuueckuit IKCnepumMeHm:

O3HAKOMJIEHHE C 00pa3llaMHi METaJUIOB M CIIABOB, MX ()M3WYECKHMMH CBOMCTBAMH, U3yUeHHE PE3yIbTATOB KOPPO3UU
METaJIOB (BO3MOXKHO HCITONIE30BaHNE BUIEOMATEPHAIIOB ), OCOOSHHOCTEN B3aUMOJICHCTBUS OKCHIA KAJIbIUS F HATPHSI C BOJON
(BOBMOXXHO HCITONB30BAaHUE BHICOMATEPHAIIOB), WCCIENOBaHHE CBOWCTB JKECTKOW BOJBI, ITPOIECCAa TOPEHHsS JKene3a B
KHciopoae (BO3MOXKHO HCIIONB30BaHHWE BUAEOMATEPHANIOB), NMPHU3HAKOB IMPOTEKAHMUS KAYECTBEHHBIX pPEAKIMHA Ha HOHBI:
MarHusi, KaJIbllns, aTFOMUAHNS, THHKA, sxenesa (11) u sxenesa (111), menu (11), HabmoaeHNE U OMTUCAHIE IPOIIECCOB OKPAITHBAHUS
TJIaMEHW MOHAMH HATpHs, Kajus W KalbIus (BO3MOXHO HCIIONE30BAaHUE BHIEOMATEPHANIOB), UCCIENOBaHUE aM(pOTEPHBIX
CBOWCTB THPOKCH/Ia ATFOMUHAS U TUAPOKCH/IA IIMHKA, PElIEHNE SKCITEPUMEHTAIBHBIX 337124 110 TeMe «BaxkHeiimme MeTamis
Y UX COCIMHEHUS.

XuMHS 4 OKPYKAOLIAs cpeaa

BemectBa u MaTepuanbl B TIOBCEAHEBHOH >KM3HH YEIIOBEKa. be3ormacHoe HCIONb30BaHUE BEHIECTB M XUMHUYECKUX
peakuii B ObiTy. [lepBast MOMOIIb TPY XUMHYECKUX 05KOTaX M OTPABJICHUSX.

XUMUYeCKoe 3arps3HEeHNEe OKPYKAIIel cpeabl (peenbHas JomycTuMasl KOHIleHTpanus Bemects, nanee — [1J1K).
Poib xumuH B pelieHnn 3KOJIOTHYECKUX MPooIIeM.

Xumuueckuii sxcnepumenm:

M3y4eHHe 00pa3IoB MaTepHAaIOB (CTEKIIO, CIJIABBI METAJUIOB, IIOJIMMEPHBIE MaTEPUaIIbI).

Mesrcnpeomemnuwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3CH MpU M3YYEHUH XUMHU B 9 Kllacce OCYIIECTBIISIETCS Y€pe3 UCIONb30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK U MMOHATUH, SIBISIONIMXCS CUCTEMHBIMH JIJISl OTJETIBHBIX MIPEIMETOB €CTECTBEHHO-
Hay4HOT'O I[UKJIA.



OO1Me ecTeCTBEHHO-HAYYHbIC TIOHATHS: HAYYHBINH (DAaKT, THIIOTE3a, 3aKOH, TCOPHs, aHAIIN3, CHHTE3, KITacCH(UKAIIN,
MEPUOMYHOCTD, HAOIIOZACHHE, 3KCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJECNIb, SIBICHHWE, MAPHUKOBBIA 3(deKT,
TEXHOJIOTHs, MAaTEPHAIIBL.

dusvka: MaTepus, aTOM, SJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKIWA, H30TOIBI, PaJHO0aKTHBHOCTH, MOJIEKYJa,
JNIEKTPUUECKUHN 3apsis, IPOBOJHUKH, TONYITPOBOTHHUKH, TUIICKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00hEM, arperaTHOe
COCTOSTHHE BEIIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIIMYECKAs PEIIETKA, CIUIABEI, (PU3NYSCKUE BETUUNHBI, SHHHIIBI
HU3MEpEeHHs, KOCMHUYECKOEe TPOCTPAHCTBO, MIaHETHI, 3BE3/151, COMHIIE.

buonorust:  ¢orocuHTe3, ObIXxaHuWe, Owocdepa, DSKOCHCTEMa, MHHEpaIbHBIE YIOOPEHHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, ITUTATCIIbHBIC BECIIECCTBA.

leorpadus: atmocdepa, ruapochepa, MUHEpaabl, TOPHBIC MMOPOABI, IMOJE3HBIE HMCKOMAeMbIe, TOILIUBO, BOIHBIC
pecypcehl.



INJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHWHU HA YPOBHE OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

JIMMHOCTHBIE PE3YJbTATbBI

JInyHOCTHBIE pe3yNbTaThl OCBOSGHHS MPOTPaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHUsS JOCTUTAIOTCS B Xone oOydeHus
XMMUAU B €IUHCTBE Y4eOHOW M BOCHUTATENBFHOM [ESITEIbHOCTH B COOTBETCTBUU C TPAIUIMOHHBIMH POCCHHCKUMHU
COLIMOKYJBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMH, IPUHATHIMH B OOIECTBE IPAaBUJIAMU M HOPMaMH TOBEJCHUS
U CIOCOOCTBYIOT IPOIECCaM CAMOITO3HAHUSI, CAMOPA3BUTHS U COIIMATM3AINN 00YYaOIINXCS.

JInuHOCTHBIE pPE3YIbTaThl OTPAXKAIOT TOTOBHOCTH 06yqafoumx05{ PYKOBOACTBOBATLCA CHUCTEMON TO3UTHBHBIX
LEHHOCTHBIX OPUEHTAIMI U PacIIMpPEHUE OIBITA JeATEIILHOCTH Ha €€ OCHOBE, B TOM YHMCIIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

HEHHOCTHOI'0 OTHOHICHUA K OTCYCCTBCHHOMY KYJIbBTYPHOMY, MCTOPUUYCCKOMY M HAYYHOMY HACJICAWIO, ITOHUMAaHHA
3HAYCHUS] XUMHUYECKOH HAYKH B JKU3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BINAJIETh JOCTOBEPHOW WHQpOpMAIuen o
NEPEAOBLIX AOCTHIXCHUAX U OTKPBITHUAX MHpOBOﬁ M OT€YECTBEHHOI XUMHUH, 3aMHTECPECOBAHHOCTU B HAYYHBIX 3HAHUAX 06
YCTPOIMCTBE MUpa U 00IIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NpeACTaBJICHUA O COMMAJIBHBIX HOpMAax U NpaBujiax MEKJINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ
KOMITETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOW, y4eOHOMCCIIENOBATENLCKOW, TBOPUECKOH W JIPYTHX BHJAX JESITEIHHOCTH,
TOTOBHOCTH K pa3H006pa3Hof/'1 COBMECTHOI ACATCIIBHOCTU ITPH BBIITOJITHCHHUU y‘-Ie6HBIX, IIO3HABATCIIBHBIX 3a1a4, BBIITOJIHCHHUHA
XUMHNYECKUX SKCIIEPUMEHTOB, CO3JaHNN y‘-Ie6HBIX IIPOCKTOB, CTPEMJIICHU A K B3AUMOIIOHMMAaHWIO X B3aUMOIIOMOIIX B IIPOLECCE
3TOM y4eOHON JesITebHOCTH, T'OTOBHOCTH OIIEHMBATh CBOE IIOBEICHHE W IIOCTYNIKM CBOMX TOBApHIIEH C IO3UIUU
HPABCTBCHHLBIX U ITPABOBLIX HOPM C y‘-[éTOM OCO3HaHUA HOCHC}ICTBI/II;‘I IMOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 O3HAHUS:

MHUPOBO33PEHUYECKHE TIPEICTABICHHS O BEIIECTBE M XUMHUYECKOH PEaKIIMU, COOTBETCTBYIONINE COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABJISIONINE OCHOBY JIISl TOHUMAaHUS CYIITHOCTH HAYYHON KapTHHBI MHpa, PEICTABICHNS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHsI MPHPOJBI, B3aUMOCBS3AX YENOBEKa C MPHUPOJHON CPEZoi, O pOJM XMMUHU B MO3HAHUH ITHX
3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIC MOTUBBI, HANIPABIICHHBIC HA TIOJYYECHUE HOBBIX 3HAHUW IO XUMHU, HEOOXOJMMBIE ISl O0BSICHEHUS
HAOII0/TaeMBIX TIPOIECCOB U SBIICHUH, TO3HABATENEHON, MHPOPMAITMOHHOMN U YUTATEIBCKOM KyJIbTYPhI, B TOM YUCIIC HABHIKOB
CaMOCTOSTEIILHOW paboThl ¢ YU4ECOHBIMU TEKCTAMH, CIPABOYHOW JHTEPATYPOH, JHOCTYMHBIMU TEXHUYECKUMU CPEICTBAMH
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTepec K 00y4eHHI0 U MTO3HAHMIO, TI0003HATENFHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaM000pa30BaHUIO, TPOSKTHON
W MCCIIE0BATEIbCKOM JIESITENBHOCTH, K OCO3HAHHOMY BBEIOOPY HAMPaBJICHHOCTH U YPOBHsI 00yUYCHHUS B IATbHEHIIIEM;

4) ¢popMupOBaHHS KYJILTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0pPOBbBIO, YCTAHOBKH Ha 3JI0POBBII 00pa3 KU3HH,
OCO3HAHWE TMOCTENCTBUA H HEMPHUSITHE BPEAHBIX NPUBBIYCK (YIMOTPEOJICHHSI AallKOroyisl, HAPKOTUKOB, KYypCHHS),
HEOOXOANMOCTH COONIONEHUSI TPaBUI O€30MMaCHOCTH MPU OOpaIeHWH C XUMHYECKUMH BEIIECTBAMH B OBITY M pPEabHOM
KHU3HH,

5) Tpy10BOro BOCHUTAHMSA:

HWHTEpeC K MPAaKTUYECKOMY H3YUCHHIO MpodecCHil M Tpyda pasiM4yHOro poja, YBaXKCHUE K TPYLY U pe3ysbraTaM
TPY/MIOBOM JESATENBHOCTH, B TOM YHCJIC HAa OCHOBE MPUMCHEHHS MPEJAMETHBIX 3HAHWH 10 XWUMHH, OCO3HAHHBIA BHIOOD
WHIUBUYaILHON TPACKTOPHH MPOAOHKEHUS 00pa30BaHUS C YUETOM JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTH K XHMMH,
OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCMENIHOW MPOpECCHOHATBHON NEITENbHOCTH M Pa3BUTHS HEOOXOIAUMBIX
YMEHUi1, TOTOBHOCTb aJ[alITHPOBATHCS B TPO(ECCHOHATLHOMN cpe/ie;

6) K0JIOrHYeCcKOro BOCIIMTAHMS:

9KOJIOTMYECKHU 1L1eI1eco00pa3sHoe OTHOLIEHHE K MPUPOAE KaK MCTOYHUKY JKU3HU Ha 3eMile, OCHOBE €€ CYIIEeCTBOBAHUS,
MOHUMAaHNE IIEHHOCTH 3/I0POBOT0 U 0e30MacHOro o0pasa XU3HHU, OTBETCTBEHHOE OTHOLIEHNE K COOCTBEHHOMY (PU3NYECKOMY
U TICHXMYECKOMY 3/10pPOBbIO, OCO3HaHUE LIEHHOCTH COOJIIOIEHHSI ITPaBUJI OE30I1acHOI0 TIOBEAEHHsI TP padoTe ¢ BELECTBAMH,
a TaKXKe B CUTYalUsiX, YTPOXKAIOLIUX 30POBBIO U JKU3HH JIIO/ICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTydaeMble IPH U3yUSHUN XUMUH, JUTS PellieHNs 3a/1a, CBA3aHHBIX C OKpY>Katomlei
MPUPOAHON CPEeOid, AJIs MOBBILICHNS YPOBHS SKOJIOTMUECKOM KYIbTYPBl, OCO3HAHUS ITI00aIBbHOT0 XapaKTepa SKOIOTHIECKUX
npoOieM U myTed uX pelieHus: HOCPEACTBOM METOA0B XUMUH, SKOJIOTMYECKOT O MBIIUIEHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM
B MTO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMATIBHON MPAKTHKE.

METANPEJAMETHBIE PE3YJIbTATBI

B cocTtaBe MeranpeaMETHBIX Pe3yabTaTOB BBIAEISIOT 3HAYMMBIC A7l (POpMUPOBaHUS MUPOBO33PEHHS OOIEHAYYHBIC
MOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUTIOTE3a, (PaKT, cucTeMa, MpoLecC, SKCIEPUMEHT U IPYTOE.), KOTOPHIC HCIONB3YIOTCS B



€CTECTBEHHO-HAYYHBIX YYEOHBIX NpeAMETax M TIO3BOJSIOT Ha OCHOBE 3HAHWH W3 J3THX NpeaMeToB (OpPMHUPOBATH
MpEACTaBIEHHE O IIEJIOCTHOM HAy4YHOW KapTWHE MHpa, W YHHUBEpCaJbHbIE y4YeOHbIE IelcCTBUS (IO3HABATEIbHEIE,
KOMMYHHMKAaTUBHBIC, DETyJISITHBHbIC), KOTOpble O00ECIeYrBarOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITENBHOMY
TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YUeOHOH JeATENbHOCTH.

Ilo3HaBaTebHBbIE YHHBepPcATbHbIE YUeOHbIe AeiicTBHSA

BazoBrble 1ormyeckne aedcTBus:

YMEHHUS HCIOIb30BATh MPUEMBI JOTMUECKOI'0 MBIIUIEHUS MPU OCBOCHUHU 3HAHHWM: PACKPBIBATh CMBICT XUMHUYECKUX
MOHSITHH (BBII[CJ]SITB X XAapaKTCPHBIC IPU3HAKHU, YCTAHABJIMBATHh B3aMMOCBA3L C APYIrUMH HOHS[TI/IHMI/I), HCII0JIB30BaTh
IIOHATHSA IJIA O6’b$ICH€HI/I$1 OTACIIBbHBIX (baKTOB u HBJ’ICHI/II\/’I, BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH I KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYECKUX
BCIIIECTB U XUMHNYECCKUX pCaKHHﬁ, YCTaHaBJIMBATh NPUYUHHO-CICICTBCHHLIC CBA3U MCKIY O6’b€KTaMI/I HU3Yy4YCHUA, CTPOUTH
JIOTUYECKUEC PACCYKACHUS (I/IHIlyKTI/IBHI)IC, ACAYKTUBHBIC, 110 aHaHOFI/II/I), J€J1aTh BBIBOJBI U 3aKJIFOYCHU I,

yMeHHe MPUMEHAThH B MPOIecce MO3HAHUS MOHTUS (PEJAMETHBIE U METamnpeaMeTHbIE), CHMBOJIMYECKUE (3HAKOBEIC)
MOJ€C/IN, HCHOJB3YyEMBIC B XHMHH, HpeO6p330BBIBaTB INUPOKO MPHUMCEHACMBIC B XHWUMHHU MOICJIBHBIC MPEACTABICHUA —
XAUMUYECKUI 3HAK (CHMBOII 3JIEMEHTa), XUMHUecKas (opMylia U YpaBHEHHE XMMHUYECKOW PEaKIMU — MPH pelieHHH Y1eOHO-
IIO3HAaBATCIIBHBIX 3aJ1a4, C yqer0M 3THUX MOACIBbHBIX HpeILCTaBJ'IeHI/Iﬁ BBIABJIATE U XapaKTECPU30BATh CYHICCTBEHHBIC ITPU3HAKN
HU3y4acMbIX O6’beKTOB — XUMHWYECKUX BCIICCTB U XUMHYCCKUX pCaKHI/Iﬁ, BBISBIIATD 061111/16 3aKOHOMEPHOCTHU, IMMPUIYNHHO-
CJICACTBCHHBIC CBA3U U MMPOTUBOPCUMA B U3YyUaCMbIX ITPOLECCaX U SABJICHUAX.

Ba3zoBrble uccienoBarenbcKkue AeiicTBUA

YMEHHE HCITOJIB30BATh IMOCTABJICHHBLIC BOIIPOCHI B KAYCCTBC MHCTPYMECHTA ITO3HAHUA, @ TAKXKE B KAYECTBE OCHOBBI JIJIA
(hopMUpPOBaHUS TUIIOTE3BI 11O MPOBEPKE MPABMIIBHOCTH BBICKa3bIBAEMBIX CY)KJICHHI;

HpHOGpeTeHI/Ie OIlbITa II0 INIAHUPOBAHHIO, OpraHyu3allii W IMPOBCACHUIO YUYCHHYCCKHX OJKCIICPUMCHTOB, YMCHUC
HAOJI0/IaTh 32 XOJIOM ITPOIIEcca, CAMOCTOSATEILHO MPOrHO3UPOBATE €0 pe3yibTaT, (hOpMyIHPOBATH 000OIIEHUS M BHIBOJIBI T10
pe3yNbTaTaM MPOBEAEHHOT'O OIBITA, HUCCIIEIOBAHMUS, COCTABIIATH OTIET O MPOIETIaHHOM padoTe.

Pa6oTa ¢ nundopmanueii:

yMeHUe BbIOMpaTh, aHAJIM3UPOBATh U MHTEPIPETUPOBATh UH(GOPMALIUIO Pa3IMYHBIX BUJOB U (OPM IIpeACTaBICHUs,
[OIy4aeMYIO U3 Pa3HbIX UCTOUHHUKOB (Hay4HO-TIOMYJISIpHAs JIUTEpaTypa XMMUYECKOI'O COAEPKaHUsI, CIIpaBOYHbIEe Tocoous,
pecypcesl MHTepHeTa), KpUTHUYECKU OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE IPHUMEHATH Pa3IMYHbIE METO/BI M 3aIIPOCHI IIPH MOMCKE M 0TOOpe MH(OPMAIH M COOTBETCTBYIONIUX TaHHBIX,
HEOOXOIMMBIX ISl BHITOJHEHHS Y4eOHBIX M MO3HABATEIBHBIX 3a/1a4 OMPENENEHHOrO THIIA, IPHOOPETEHHE OIBITA B 00JIACTH
UCIIOJIb30BaHMUS HMH(OPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIaACHHE KYJIbTYpOH AaKTMBHOIO HCIIOIb30BAHUS
Pa3IUYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOATENBHO BBIOMpaTh ONTHMAlbHYIO (OpMy MpeicTaBiICHUS HHOOpPMAUU U
WUIIOCTPUPOBATh pelIaeMble 3a7aud HECIOXKHBIMHM CXEMaMM, AdarpaMMamu, ApyruMu Qopmamu rpadukd H HUX
KOMOHHAIIMSIMH;

YMEHHUE HCIONb30BaTh U aHAIM3UPOBATh B Ipolecce YIeOHOH U MCCIeq0BaTENbCKON ACITEIbHOCTH HHPOPMALHUIO O
BIIMSIHUU TIPOMBILIJIEHHOCTH, CEIILCKOT0 XO035ICTBa M TPAHCIIOPTA HA COCTOSIHUE OKPY>KaroLIel IPUPOIHON CPebl.

KoMMyHHMKaTHBHBIE YHUBEpPCaJbHbIe YUeOHbIe 1eiicTBHSL:

YMEHHSI 33]]aBaTh BOIIPOCHI (B XOJI€ Auasiora U (Wn) JUCKYCCHH) TI0 CYIIECTBY 00CYX IaeMOoi TeMbl, (hOpMyITHUPOBAThH
CBOM NPEUIOKEHHSI OTHOCUTEIHHO BBIIIOIHEHUS IPEJIOKEHHOM 3a1a4u;

YMEHUS IPENCTaBIATh MOMyIEHHBIC PE3yIbTaThl I03HABATEIBHOMN IESITEIbHOCTH B YCTHBIX M MHCHbMEHHBIX TEKCTaX;
JefaTh MPE3eHTALMIO Pe3yIbTaTOB BHIIOTHEHHS XUMHUECKOT 0 HKCIIEPUMEHTA (J1a00paTOPHOTrO OIIBITA, JIA00paTOpHON paboTh
10 UCCJIEIOBAHUIO CBOMCTB BEILECTB, YIEOHOIO IPOEKTA);

YMEHHUSI y4eOHOro COTPYJHHMYECTBA CO CBEPCTHMKAMH B COBMECTHOH IO3HABAaTENbHOH M MCCIIENOBATEIBCKOM
JEeATEIbHOCTH TPH PELIeHWH BO3HUKAIOIIMX MPOoOJeM Ha OCHOBE Yy4€Ta OOLIMX HHTEPECOB M COIJIACOBAHMS MO3ULIUH
(oOcy>kneHusi, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPJHHAIIUS COBMECTHBIX ACHCTBUH, ONpeAeIeHne KPUTEPUEB 110
OLIGHKE KayecTBa BBIOJIHEHHOH paboThl U Ipyrue).

PerynsiTuBHBIE yHUBeEpPCAJIbHbIE Y4eOHbIe AeiicTBHSL:

YMEHHE CaMOCTOSTENIBHO ONPENEIATh LENN JEATENbHOCTH, IUIAHUPOBAaTh, OCYLIECTBIATh, KOHTPOIMPOBATH M MpHU
HEOOXOMMOCTH KOPPEKTUPOBATh CBOIO JAESITEIBHOCTh, BEIOMpaTh Hanbonee 3h(eKTUBHBIE CIIOCOOBI pelIeHus y4eOHBIX H
MO3HAaBaTENbHBIX 3a/1a4, CaMOCTOSATENBHO COCTaBIISATh WIJIM KOPPEKTUPOBATH NPEATIONKEHHBIM alrOpUTM JEHCTBHH MpH
BBINTOJIHEHNH 3aJIJaHUN ¢ Y4ETOM TMONyYEHHMsI HOBBIX 3HaHUH 00 M3ydaeMbIX OOBEKTax — BELIECTBaX M PEAKUUsX, OLEHUBAThH
COOTBETCTBHE NOJIYYEHHOIO pe3yjbTaTa 3asBICHHOM LENH, YMEHHE HCIONb30BaTh M AHAIM3UPOBaThb KOHTEKCTHI,
Mpe/ularacMble B YCIIOBUH 3aJaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX PE3yAbTaTOB IO OCBOCHHUIO OOS3aTENBbHOTO COAEPYKAHHsI, YCTAHOBJICHHOIO JaHHOM
(enepanpHOil pabovell MpPOrpaMMOM, BBIIEISIOT: OCBOCHHBIE OOYYaIOUIMMHUCS HAay4yHBIC 3HAaHUS, YMEHHA W CIOCOOBI



AeHCTBUM, crienn(uuecKkue Ul IpeaIMeTHOW 00IacTu «XUMUs», BHIBI IEITEIBHOCTH T10 MOJYYSHUIO HOBOTO 3HAHUS, €rO
MHTEpIpETaliy, IPE0OPa30BaHUIO U PUMEHEHHIO B Pa3JINUHbIX Y4COHBIX M HOBBIX CHUTYaIHsX.

K koHIy 00y4eHus B 8 Kiacce IpeIMETHbBIC PE3YJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD
y o0yyaromuxcsi yMeHUH:

PacKpbIBATh CMBICII OCHOBHBIX XUMHUECKUX MOHATUN: aTOM, MOJIEKYJIa, XHMUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO,
CIIOKHOE BEIIECTBO, CMeCh (OAHOpOOHAasi W HEOAHOPOAHAs), BAJIEHTHOCTb, OTHOCHTENbHAas aTOMHas W
MOJIEKyJIIpHasl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas J0JII XMMHUYECKOr0 3JIEMEHTa B
COE/IMHEHUH, MOJIAPHBIN 00bEM, OKCHI, KHCIIOTa, OCHOBAHUE, COJIb, JICKTPOOTPHLIATEILHOCTD, CTEIIEHb OKUCIICHUS,
XAUMAYECKasi peaknus, Kiaccu(uKalus peakluid: peakUud COCAMHEHHs, pPEaKIWH Ppa3IoKEHHs, pPEeaKiuH
3aMeIlleHHs, PEaKIUH OOMEHa, 3K30- M SHAOTEPMUYECKUE PEaKIUH, TeroBod 3((eKT peakiuu, sapo atoma,
JJIEKTPOHHBIA CIIOW aToMa, aToOMHasi OpOWTajb, pajuyC aToMa, XMMUYecKas CBS3b, MOJNAPHAs W HEMOJspHAst
KOBaJIGHTHAas CBsI3b, MOHHAs CBSA3b, MOH, KAaTHOH, aHWOH, pPacTBOp, MaccoBas JOJsA BellecTBa (IpOIeHTHAas
KOHIIEHTpAI¥s) B PACTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHMUYECKHX TMOHATHH W TMPHUMEHATh 3TH TOHSTHS INPH ONMUCAHUU
BEILECTB U UX NPEBPALICHNN;

WCTOJIb30BATh XMMHUYECKYIO0 CUMBOJIMKY JJIsl COCTABIIEHHUsT (POPMYJT BELIECTB M YPABHEHWH XUMHUYECKUX PEAKIINI;
OIIpeNeNiTh BaJEHTHOCTh AaTOMOB 3JEMEHTOB B OWHAPHBIX COEAMHEHUSAX, CTENEHb OKHCIEHHUS J3JIEMEHTOB B
OMHAPHBIX COCMHEHMSIX, MMPUHAJISKHOCTD BEHIECTB K ONpENeIEHHOMY Kilaccy COeJMHEHHH 1Mo GopMmynaM, B
XUMHYECKON CBA3M (KOBAJIEHTHAS M MOHHAS) B HEOPTAHWMUECKUX COCIMHEHUSX;

packpbiBath cmblca Ilepuonnueckoro 3akona J[. M. MenneneeBa: JeMOHCTPUPOBATh TIOHUMAHUE NIEPHUOJUYECKON
3aBHUCHMOCTH CBOMCTB XMMHYECKHX JIEMEHTOB OT WX NoNokeHus B [lepronndeckoit cucteme, 3aKOHOB COXPaHEHHS
MaccChl BEIIECTB, TTOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YU€HUs, 3aKOHa ABOraipo;

OIMCHIBATh U XapaKTepu30BaTh Ta0nnuHyto ¢popmy Ilepronndeckoil CHCTEMbI XUMHUYECKUX 3JIEMEHTOB: Pa3inyaTh
TIOHSATHS «TJIaBHas moArpynmna (A-rpynmna)» u «rmobouHas noarpymma (b-rpynmna)», Mansie u O0NbIINE TIEPUOIDI,
COOTHOCUTH 0003HAUCHUS, KOTOpbIe MMEIoTcs B Tabimie «Ileproanyeckas cucteMa XMMHUYECKUX dneMenToB J1. M.
MeHzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB XMMUYECKUX JIEMEHTOB (COCTaB U 3apsin sapa,
o0111ee YKCII0 3JIEKTPOHOB U PACIpeeIeHHE UX 10 3JICKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBAaTh XUMUYECKUE 3JIEMEHTHI, HEOPraHMUECKHE BEIECTBA, XMMHYECKHE peaKkUuu (10 4uciIy U
COCTaBY yYaCTBYIOIINX B PEAKITUH BEIIECTB, 11O TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIAS
OIKCaHUE NMPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKAX PEaKIUi;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX Ka4eCTBEHHOI'O COCTABAa, BO3MOXKHOCTH MPOTEKAHHS
XUMHYECKUX MPEBPALICHUN B PA3INYHBIX YCIOBUSAX;

BBIYHCIIATH OTHOCHTEIBHYIO MOJEKYISPHYI0O M MOJISIDHYIO MacChl BEHIECTB, MACCOBYIO JONI0 XMMHYECKOTO
371eMeHTa 1o (opMyJie COSANHEHHSI, MACCOBYIO JOJIO BELIECTBA B PACTBOPE, IPOBOAUTHL PACUETHI 110 YPaBHEHUIO
XUMUYECKOU peaklny;

MPUMEHSTh OCHOBHBIC ONEpAIM MBICIUTENbHON NEITENbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHue, 00oOuieHue,
CHCTEMAaTU3alHI0, KIacCU(UKALMIO, BBIIBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H — I M3Yy4EHHs] CBOWCTB
BEIIECTB M XUMHMUYECKUX PEAKLUUH, €CTECTBEHHO-HAYYHBIE METOIbl IO3HAHWS — HAONIOJEHUE, H3MEpPEHHE,
MOJEITMPOBAHNE, SKCIEPUMEHT (pealbHbI U MBICTIEHHBIH );

ClJIeZIoBaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKON MOCYA0H U 1abOpaTOpHBIM 00OpYIOBaHUEM, a TAKKE IIpaBUIIaM
o0palieHus C BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIHSAMH 10 BBITIOIHEHHIO JIAOOPATOPHBIX XMMUYECKHX OIBITOB
M0 TIOJIyYEHHIO M COOMPAaHMIO ra3000pa3HbIX BELIECTB (BOAOPOAA M KUCIIOPOAA), IIPUTOTOBICHUIO PACTBOPOB C
OIpenenéHHON MacCOBOM 10JIEl PaCTBOPEHHOIO BEIECTBA, TNIAHUPOBATH U IPOBOAUTE XUMUYECKU € DKCIIEPUMEHTHI
[0 PACHO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C IIOMOLIbI0 HMHIMKATOPOB (JakMyc, (eHonTaienH,
METUJIOPaHX U APYTHE).

K koHIy 00y4eHHs B 9 Kjacce IpeJMETHbBIE PE3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPakaTh c(HOPMUPOBAHHOCTD
y oOydaromuxcs yMeHHA:

PaCKpbIBATH CMBICJI OCHOBHBIX XUMHWYCCKUX MOHSTHN . XUMUYCCKUH QJICMCHT, aTOM, MOJICKYJId, MOH, KATUOH, aHUOH,
MMpoOCTOC BCHICCTBO, CJIOKHOC BCHICCTBO, BAJICHTHOCTb, JJICKTPOOTPULATCIBHOCTL, CTCICHbL OKHUCJIICHHA,
XUMHUYCCKad pCeaklusd, XHUMUYCCKasd CBA3b, TEILIOBOM 3(1)(1)CKT pcakunun, MOJIb, MOHHpHLIﬁ O6’BéM, pacTBop,
OJICKTPOJIUTBI, HEBJICKTPOJIUTBI, JJICKTPOJIUTHYCCKAsA AUuCCOolUalusd, PCAKIUHU HOHHOI'O O6M€Ha, KaTajin3arTop,
XUMHUYCCKOC pPaBHOBCCHC, O6paTI/IMLIC u H€O6paTI/IMLI€ peaKknun, OKUCIUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIIUU,
OKHUCJIUTCIIb, BOCCTAHOBUTCIIb, OKUCJICHHUC W BOCCTAHOBJICHUC, AJJIOTPOIIUA, aM(i)OTCpHOCTI:, XHUMHUYCCKass CBA3b



(KOBaleHTHAsl, MOHHAs, METAJUIMYECKas), KPUCTAIUIMUECKas peIETKa, KOPPO3Us METAIJIOB, CIUIaBBI, CKOPOCTHh
XHUMUYECKOW peakuu, IpeaeinbHo qonycTuMas konuentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH W TPUMEHSTh OTH IMOHSTUS NPH ONHCAHUH
BEILIECTB U UX MPEBPALICHHIA;

HCTIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIICHUs ()OPMYJT BEIIECTB U YPaBHEHUH XUMHUECKUX PEaKIIN i;
OMPEENSTh BAJICHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKHX SJIEMEHTOB B COCJHMHEHUSIX PA3IMYHOTO COCTaBa,
MPUHAAJIEKHOCTh BEIIECTB K OMpeneNéHHOMY KIIacCy COeIUHEHUH Mo ¢opMmynaMm, BUA XUMHUYECKOH CBS3U
(KoBaMeHTHAS, MOHHAS, METAJUINYECKas) B HEOPTaHUYECKUX COCAMHEHHX, 3apsi1 HOHA [0 XUMHYECKOH QopMyIe,
XapakTep Cpelbl B BOJHBIX paCTBOpaX HEOPraHMYECKUX COSTUHEHUH, THIT KPHCTAITMYECKON PEIETKH KOHKPETHOT'O
BEILIECTBA;

packpsiBath cMbich [lepuonnueckoro 3akona /. . MenpeneeBa u IeMOHCTPUPOBATH €r0 MOHUMAaHUE: OMUCHIBATH
W XapakTepu3oBaTh TabmuuHylo ¢opmy [lepronuueckoil cMCTEMBl XHMUYECKHX JJIEMEHTOB: pa3inyaTh MOHSITHS
«rnaBHas noarpymnmna (A-rpymnmna)» u «mmodounas moarpynna (b-rpymma)y, Maieie n GoNbIINe epUobl, COOTHOCHUTh
0003HaYeHMsI, KOTOPbIE UMEIOTCSI B IIEPUOJMYECKOM TaOJIUIE, C YUCIOBBIMHU X apaKTEPUCTHKAMU CTPOCHHS aTOMOB
XAUMHAYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/Apa, obliee YKcio JIEKTPOHOB U pacipesieleHne UX M0 3IIEKTPOHHBIM
CIIOSIM), OOBSICHSTh 001 e 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB DJIEMEHTOB U UX COCIIMHEHHI B TIpeleNiaX MalbIX
MEPUOJIOB M TIIABHBIX MOATPYII ¢ yIETOM CTPOCHHS UX aTOMOB;

KJaccu(UIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOpPraHMYEeCKHWE BEIIeCTBa, XUMHUYECKHE peakiuu (10 YUCIy U
COCTaBY YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3P QEKTy, M0 W3MEHEHWIO CTeleHeH OKHCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U cHelu(UIeCKe XHMUYECKHE CBOMCTBA TIPOCTHIX M CIIOKHBIX BEIIECTB,
MOJTBEPXK/asi ONMHCAHUE MPUMEPaMU MOJEKYJSPHBIX M HOHHBIX YpPaBHEHUH COOTBETCTBYIOUIMX XHMHUYECKHX
peaKuit;

COCTaBIISITh YPAaBHEHHS DJIEKTPOIUTUIECKOH JUCCOMMAIMK KHCIIOT, MIEeIoYeil U CoJiel, MOJHbIE W COKpAIEHHbIE
YpaBHEHHUSI peaklUil MOHHOro OOMEHa, YpaBHEHHUs pPEaKLUi, MOATBEPKIAOIIUX CYIIECTBOBAaHHE I'€HETHYECKOH
CBSI3U MEX]Ly BEIIECTBAMHU PA3JIMUHBIX KIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM MOCPEACTBOM COCTABJICHUS 3JIEKTPOHHOI'O
OaylaHca dTUX PEaKIIHiA;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BOSMOKHOCTH NPOTEKAHUS XMMHYECKHX
MIPEBPALICHUI B Pa3JIM4HBIX YCIOBUSX;

BBIUUCIIITH OTHOCHTEIBHYIO MOJEKYISAPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJII0 XHMHUYECKOTO
371eMeHTa 1o (opMylie COSANHEHHS, MACCOBYIO JOJIIO BELIECTBA B PACTBOPE, IPOBOAUTH PACUEThl IO YPAaBHEHHUIO
XUMHUYECKON peaKiinu;

cO0JII0AaTh MpaBuiIa MONb30BaHUS XMMHUYECKOH Mocynol U 1abopaTopHbIM 0OOpPYIOBaHHEM, a TAaKKe MpaBUIIa
o0palleHus C BEIECTBAMHU B COOTBETCTBUH C HHCTPYKIMSAMU 10 BBIITOJHEHHUIO 1a00PaTOPHBIX XUMUUECKUX OIBITOB
IO TIONTyYEHHIO 1 COOMPAaHHIO Ta3000pa3HbIX BEIIECTB (aMMHaKa 1 YTIIEKUCIIOTO Ta3a);

MPOBOANUTEL PEAKLUH, MMOATBEP)KIAAIONINE KaYECTBEHHBIH COCTAB PA3JIMUHBIX BEIIECTB: PACIO3HABATH ONBITHHIM
MyTEéM XJIOPHI-, OpOMHI-, HOITUA-, KapOoHAT-, hochat-, CHIIMKAT-, CYyIb(aT-, THAPOKCH I-HOHBI, KATHOHBI aMMOHUS
1 MOHBI U3YYEHHBIX METAIJIOB, IPUCYTCTBYIOLINE B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIC OIEpAlM MBICIUTENbHON NEITENbHOCTH — aHAJIW3 M CHHTE3, CpaBHEHue, 00oOuieHue,
CHCTEMAaTU3aLNIO, BBISIBIICHHE IPUIMHHO-CIIEICTBEHHBIX CBSI3€H — JIJIsl U3YUYEHHSI CBOMCTB BEILECTB U XMMUYECKUX
peakuuii, ecTeCTBEHHO-HaY4YHbIE METOABI MO3HAHUS — HaOMI0JeHne, U3MEPEHNE, MOACIUPOBAHUE, SKCIIEPUMEHT
(peanbHBII U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (N (POBbBIE)

n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
XuMmus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bu6moreka [IOK
MIPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c
L ):1 ]
12 BemecTBa n xumuueckue 15 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK
00 oxcruaax https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHUU



https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmuoreka [JOK

. 7
31 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue atoma
- )éI/IMquCKas[ CBS3b. . Bu6morexa LIOK
) KUCIHTEIBHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpaxX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3znen 2. HeMeTa/JILI M X COeANHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMHUUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [JOK
' PyHHbL. -p https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bu6mmorexa LIOK
' PYHTHHL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Pazgen 3. MeTa/uIbl M UX COeANHEHUS

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edso0.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiimme MeTauibl M UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa
4.1 B U YelloBeKa 3 Bubnuorexa LIOK
' CHIECTBA 1 MATEPHAIBL B AH3H . https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeToMax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
3 paboTHl B TaOOPATOPUU U TIPUEMBI 1 bubnuoreka [IOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
a B p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U coXXHBIE BElleCTBA 1 bubmorexa HOK
P B https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrrieckas popuysa. BasenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmorexa [{OK
11
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [{OK
MonspHas macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 10 YPAaBHCHUSIM bubmmorexa [TOK
B P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Kinaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHHUS bubmorexa HOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneaucT. O6o0IeHne 1 bubmmorexa [TOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa U XUMHYECKHE PCaKnum»

https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopom — anmemMeHT u bubmmorexa [JOK
AYxd. poat https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DOu3nYeCKre U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa HOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa IOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «ITonyyenue u cobupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Bomopoa — snemeHT u mipocToe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoie https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOOPOIA bubmotera [JOK
I . P AOPOZa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIM4YecTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruuciienus o06EMOB ra3oB 1o
34 ABHEHHIO PeaKIH Ha OCHOBE bubmmorexa [IOK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBoputers.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
[IpakTueckas paborta Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bongopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX H bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHwusI: COCTaB, K1accuuKaIms, bubmmorexa [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéI)II) TTOJT )eHI/IH XHMHchpKHe bubmorera [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 33]a4 10 TEME bubnunoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCaMH HEOPraHHYECKUX bubmorera [JOK
N p https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O06001eHne U cucTeMaTU3alus bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponpHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

51 XUMHYECKUX 31eMeHTOB. IloHsTre o
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 ITeproasl, TPYIIIBI, ITOATPYIIIIEL bubmorera [TOK
PHOMBL, TPYIIL, TOATPYT https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomst https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 10 €ro MOJ0KCHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnag xuMu4deckast CBsI3b bubmorera [JOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas nomnsipHas XuMH4YECKast bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTnas nenoJsisipHas 1 bubnmoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneus oxncneris ! https://m.edsm])_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 httos://m.e dsol_.[ru 100adb076
KonTtponsHas padota Ned4 o Teme
65 «CtpoeHne aroma. XUMHUYECKast 1 bubnmorexa [JOK
https://m.edso00.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCcTeMAaTu3alys 3SHaHU! https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edso0.ru/00ad9cb?2
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIMIX

8 IlougaTue 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHU. (I)aKTOpBI, BIIMAOIINUC

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTh XUMHUYSCKOMN pCakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucCIuTeIbHO- bubmmorexa [{OK
BOCCTAHOBHTEJIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHYECKON
10 muccornmanyi. CHIIbHBIE U clIa0bIe bubmorera [TOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHsle ypaBHEHUS peaKIui bubmmorera [OK
P peaxi https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
JIHACCOIHAIIHN
XuMHYecKre CBOMCTBA COJICH B
13 CBeTe MpPeACTaBJIECHHUHN 00 bubmorexa HOK
pedl N https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 IlouaTue o ruapoIM3E CONeH bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenune 3xcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a71a4»
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK

Juccoryanysa. XUMHAYEeCKue
pCaKknuu B paCTBOpaAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepucTUKa raJIoreHOB.

18 XUMHUYECKHEe CBOMCTBA HA IPUMEPE bubmmorexa [JOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE bubmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «[TomydeHne COISTHOM KUCIOTHI bubmorera [JOK
YHCHEE G077 ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUi, €CIIA OJINH bubmorexa [IOK
p ’ https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmToTpoTiHBIE MOTU(UKAITUN CEPBI.

23 Haxoxnenue cepol u e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 (I)Hznqecmfe u XI/III:/II/I‘IeCKI/Ie bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckrue 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHUA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

27
BBIXOJIa ITPOAYKTA PEAKLIMKU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymimsl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(buznuecKre U XUMHUYECKUE
CBOMCTBA
AmMuak, ero uznyeckue u

29 XUMHYECKHE CBOMCTBA, ITOJTyUYCHHE bubmorexa HOK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckast pabota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHue bubmorexa HOK
yqv - H3YH https://m.edso0.ru/00adf180
€ro CBOICTB»

31 A3oTHas kuciora, eé Gpusndeckue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0pennii. XuMn4yeckoe bubmorexa LOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
®ochop. Okxena dochopa u

33 (bocg)o pHaH KI/ICJ'I((I))Ta (b(blxl;l/l(q\g)cxne " Bubmmorexa LIOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHwuii. 3arps3HeHue
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEHHE B

35 npupo e, GU3nIecKue u bubmorexa HOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE ITPOOIEMBI bubnmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 VYrospHas KUCIIOTa U €€ COJIH
https://m.edso0.ru/00ae006¢c
[Ipaktuueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa [JOK
p = https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuuii u ero coe fuHEHN bubmorexa [JOK
P a https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHelimnine https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUI
KonTtponsHas padora Ne3 no teme
. bubmuoreka [JOK
42 «BaxxHelnne HeMeTalIbl U UX

COCAUHECHU A

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43
METAJUIMYECKasA KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUUECKUI P bubmorexa [JOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurasel. Berauncienus
45 0 YPAaBHEHUSIM XUMHUYECKUX bubmorexa LOK
P N https://m.edso0.ru/00ae1156
peaKIuii, eclii OJMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 €JIOYHBIE METaJUIBI
1 https://m.edso0.ru/00ael4b?2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJnusg https://m.edso0.ru/00ael4b?2
[IlenoyHo3eMENBbHBIE METATIIIBI — bubmuoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneime coeqTUHEHUS KaJIbIU bubmiorexa LOK
4 H https://m.edso0.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATH3ALIHS
3HAaHUU
59 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL e https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuIbl, THAPOKCUIIBI M COTH bubnuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
Pemenune skcnepuMeHTanIbHbBIX bubnuoreka [JOK
59 .
3a7a4 1o temMe «Baxxueiimue https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJU BBIXOJ1a IPOAYKTA
peaxiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
KonTtponsHas pabota Ne4 mo teme
62 «BaxxHeunme MeTaJibl U UX

COCAUHECHU A
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63 BemectBa 1 Marepuaisl B 1 bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKaroLIEn CpeJibl https://m.edso00.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



