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HOACHUTEJBHASA 3AIIMCKA

LlenTppl 0Opa3oBaHUs €CTECTBEHHO - Hay4yHOW HampaBieHHocTell «Touka pocrtay
CO3/IaHbl C IIEJIbI0 Pa3BUTHUSL y OOyYarOUIUMXCSl €CTECTBEHHO - HAyYHOM, MaTeMaTHYeCKOM,
UH(GOPMAIITMOHHOW  TPaMOTHOCTH, (OPMHUPOBAHUA KPUTUYECKOTO UM KPEaTHUBHOTO
MBIIUIEHNS, COBEPIICHCTBOBAHUSI HAaBBIKOB €CTECTBEHHO - HAYYHON HaIpaBJICHHOCTEH, a
TaKkKe JUIS TMPaKTUYECKOW OTpabOTKM ydeOHOro Marepuajia Mo y4eOHOMY MpenMeTy
«XUMUD).

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBJICHA Ha
OCHOBEe TpeOOBaHUI K pe3yJbTaTaM OCBOCHMSI OCHOBHOW 0OOpa30BaTENbHON MpOrpamMMbI
OCHOBHOTO 00mero oOpasoBanus, npencraBieHHbIx B @I'OC OO0, a Takxke Ha OCHOBE
denepanbHOl paboueit mMporpaMMbl BOCHHUTAHHUA W C YYETOM KOHIICTIIMM MpPErnofaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Ha€T MPECTABICHUE O IENAX, OOIIel CTpaTeruu Oo0ydeHwus,
BOCITUTaHUS M Pa3BUTUS OOYYAIOIIMUXCS CPEACTBAMU Y4€OHOIO MPEAMETA, YCTAHABIUBAET
00s3aTeNbHOE IPEIMETHOE COAEPIKAHNE, IPEyCMAaTPUBAET paclpeiesIeHue ero mno Kiaccam
U CTPYKTYpUpPOBaHUE [0 pazJeraaM M TeMaM [porpaMMbl IO XUMHUH, ONpPEHEseT
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKU COJEpXKaHUS, PEKOMEHIYEMYIO
IIOCJIEIOBATEIBbHOCTh M3YyUYEHUSI XUMUH C YYETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX
CBSI3€H, TOTUKU y4eOHOTro mpoliiecca, BO3PACTHBIX OCOOCHHOCTEN 00yUYarouXCcsl, ONPeaeIsieT
BO3MOKHOCTH TMIPEIMETa I peajiu3aluud TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS OCHOBHOMN
oOpa3oBaTeNpbHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, a TaKxKe
TpeOOBaHUIl K pe3yjbTaTaM OOY4YeHHs XMMHUU Ha YPOBHE LieJel M3ydeHHUs NpeaMmeTa U
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEJIbHOM JEATENIBHOCTH OOY4Yarolerocs MO OCBOEHUIO
y4eOHOT0 COIepKaHUSI.

3HaHWE XUMUU CIYXHUT OCHOBOH Jisi (POPMHUPOBAHUS MUPOBO33PEHUS 00yUaroEerocs,
€ro MpeJICTaBICHU O MaTepUAJIbHOM €IMHCTBE MUpPA, BAXKHYIO POJIb UTPAIOT (popMHUpyeMble
XUMHEH NPEJCTaBICHUsS O B3aMMOINPEBPAIICHUAX SHEPTUU U OO0 SBOJIIOIUH BELIECTB B
MPUPOAE, O MyTSIX PEUICHUs TJIOOATBHBIX MPOOJIEM YCTOMUYMBOIO Pa3BUTHUS YEJIOBEUECTBA —
CBIPbEBOM, DSHEPreTHMYECKOW, MHILNEBOM M HKOJIOTMYECKON Oe30MmacHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CHOCOOCTBYET pealiu3allud BO3MOXKHOCTEW MJii caMopa3BUTUS U (OPMUPOBAHUSA
KYJbTYpbI JIMYHOCTH, €€ 0011el U (PYyHKIHOHATBHOW TPaMOTHOCTH;

BHOCUT BKJIaJ B (QOPMHUPOBAHUE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEM
oOyuaronmxcs, HAaBBIKOB 170:¢ CaMOCTOATEIbHON yueOHoU NEeSATENBHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUHN, HEOOXOAUMBIX KaK B TOBCEIHEBHOU
’KU3HU, TaK U B MPO(PECCUOHAIBHON eATEIbHOCTH;

3HAKOMUT CO CHenu(UKON HAYyYHOTO MBIIUICHHUS, 3aKJIAbIBAET OCHOBBI ILIEIOCTHOTO
B3IJIla HAa E€AMHCTBO NPUPOABI M YENOBEKa, SBISETCS OTBETCTBEHHBIM JTAallOM B
(GbOpMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



croco0cTByeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUAM, K TPUPOJE, K YEIOBEKY, BHOCHUT CBOWM BKJaJ B JKOJOTUYECKOE OOpa3OBaHUE
00yJarommxcs.

JlanHble HanpaBiIeHUs] B OOYYEHUH XUMHUHU 00€CIeUnBatOTCs CeU(PUKON COAepKaHUs
y4eOHOTO TpeaMeTa, KOTOPBIA SBISETCS TEAaroTMYecKH adalnTHPOBAHHBIM OTPaKCHHEM
0a30BOI HAYKM XUMHH HA OTIPEICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIETr0 00pa3oBaHUsi OPUEHTUPOBAH HA OCBOCHHE
OOy4aroIMMUCS CHUCTEMbl IEPBOHAYAIBHBIX TOHSATHUH XUMHH, OCHOB HEOPraHUYECKOi
XUMHUH U HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX MTOHATHN OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHus IpOrpaMMbl IT0 XUMHUHU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxonaa K €€ uzydenuro. CopepkaHue CKIAbIBAETCS U3 CUCTEMBI MOHATUH O XMMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XUMHUecko peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OPTaHU30BaHbI 10 NPUHIUITY MOCJIEI0BATEIBHOTO Pa3BUTHS 3HAHUI HAa OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOT'O YUYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBSI3H;

— IpeJICTaBICHUN 00 IEKTPOIUTUYECKON TUCCOIMALIMU BEIIECTB B paCTBOPaX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU ITOJIYUYECHHBIX U
OCMBICJIEHHBIX (PAKTOB, pPa3BUBAIOTCS IOCIEN0BATEILHO OT OJHOTO YpPOBHA K JpPYyromy,
BBITIOJIHASA (PYHKIIUM OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MIPAKTUYECKOr0 IPUMEHEHUSI U TIOJTYUYCHUS U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl MO XHMHUU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHAYECKON COCTABISIOUIEN HAYYHOM KApTHHBI MUpa B JIOTMKE €€ CHUCTEMHOM IMPUPOIBL,
LIECHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAaHUIO U METOAAaM IO3HaHWS B Hayke. M3ydeHue
XUMHUU TPOUCXOJUT C MPHUBJIICUCHUEM 3HAHUN U3 paHEEe M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccb» U «duzuka. 7 Knaccy.

[Tpu u3yuyeHnn XUMHUHM MPOUCXOAUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKON HAYKH
KaK 00JJaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKOMN ESITEIIbBHOCTU YENIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTYypbl. 3ajaya ydyeOHOro NpeIMeTa COCTOMT B
(GbOpMHUPOBAHUM CHCTEMbI XUMUYECKHUX 3HAHUN — BaXKHEHITNX (PAKTOB, MOHATUN, 3aKOHOB U
TEOPETUUECKUX TMOJ0KEHUN, JOCTYMHBIX OOOOIICHHIT MHUPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAYKW, B MPUOOIIEHWH K HAYYHBIM METOJIaM IO3HAHHS TPH H3yYCHUH BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHWU M PA3BUTHUU TMO3HABATEIBHBIX YMEHUH M UX
MPUMEHEHUN B Y4eOHO-TIO3HABATENIBbHON U Y4eOHO-UCCIEAOBATEIbCKON JesATEeIbHOCTH,
OCBOCHHH MPABWJI OE30MaCHOTO OOPAIICHUS C BEIIECTBAMH B TIOBCETHEBHOM KU3HH.

[Ipu n3ydeHNn XMMHUKM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BAKHOE 3HAUCHHE
NpUOOpENH TaKHUe 11, KaK:

—  (QopMupoBaHHE  HMHTEIJICKTyaJIbHO  PAa3BUTON  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHHITHIO PEIICHUH, CTOCOOHOM
aJIanITUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIIOBUSIM KU3HU;



— HaIpaBJICHHOCTh OOYYEHHs Ha CHUCTEMATHUYECKOe MPHUOOIICHHE OOydarommuxcs K
CaMOCTOSITENIFHOW ~ TO3HABAaTEBbHOW  JESATENIBHOCTH, HAyYHbIM METOJaM  IIO3HaHUS,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— obecrieyeHre yCIOBHM, CIOCOOCTBYIONINX MPUOOPETECHUIO OOYYAIOIIUMHUCS OIIbITA
Pa3HOOOpa3HOU JEATEILHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETCHIINH ), UMEIOIINX YHUBEPCATLHOE 3HAYCHUE JIJIS PA3TUYHBIX BUIOB JIEATCILHOCTH;

— (opmupoBanue o0mIel QyHKIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B
TOM YHCJI€ YMCHHA OOBSCHATH W OIICHUBAThH SIBIICHUS OKPY)KAIOIIETO MHpPA, HCIOIB3YS
3HAHWS U OIBIT, MMOJYYCHHBIC TIPH U3YYCHUN XUMUH, IPUMEHATh UX MPHU PEIICHUH TTPOOIeM
B TIOBCETHEBHOM JKU3HU U TPYIOBOU JIEATEIHHOCTH;

— (dopmupoBanue y OOydYarOMIMXCS TYMaHHCTHYECKHX OTHOIICHHWH, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUN JIJIS1 BRIPAOOTKH DKOJIOTHYECKH IEIeCO00pa3HOTO TTOBEICHUS
B OBITY M TPYAOBOH JESITENHLHOCTH B IEJISAX COXPAHEHHUS CBOETO 3/IOPOBBS U OKPYIKAIOIICH
MIPUPOTHON CpeIbl;

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

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).

COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TTOHATHUS

[IpenmeTr xumuun. Ponb XMMUM B JKM3HU 4Y€JIOBEKAa. XHMMHUA B CUCTEME HayK. Tema u
BelmiecTBa. Pu3nyeckre CBOWCTBA BEIIECTB. ArperaTHoe cocTtosiHue BeniecTB. [loHsTue 0
MeTOJIaX o3HaHUs B XuMuu. YucTeie BeecTBa U cMecu. CriocoObl pa3/iesieHust CMeceH.

ATOMBI M MOJEKYJIbl. XUMHYECKUE 3JIeMEHThl. CUMBOJBI XUMHUUYECKUX DJIEMEHTOB.
IIpocTbie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumudeckas Qopmyrna. BaneHTHOCTP aTOMOB XHUMHUYECKHX DJEMEHTOB. 3aKOH
IIOCTOSHCTBA cocTtaBa BemiecTB. OTHOCHUTEIBbHAs aToMmHass Macca. OTHocHTEIbHAs
MOJIEKYJIsipHas Macca. MaccoBast 107151 XUMHUYECKOT0 2JIEMEHTa B COSIMHECHUH.

KonnuecTBo BemectBa. Mosb. MossipHas macca. B3auMoCBsI3b KOJIMYECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €UHUIL BelecTBa. Pacy€Trl o opMynam XUMHUYECKUX COSTUHEHUM.

@U3MYECKUEe U XUMHUYECKHE SIBJICHUSA. XHUMHUYECKas peakius U e€ MPU3HAKU. 3aKOH
COXpPAaHEHHMS MacChl BEIIECTB. XHUMHUYeCKHe ypaBHeHMs. Kiaccuduxanus XuMHUUYECKHX
peakiuii (CoeIMHEHUs, Pa3JIOKEHUsI, 3aMEILICHHs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOU TOCYI0M, TIPaBMIIAMH PabOTHI B JIAOOPATOPUH U MPUEMAMH
oOpaitieHust ¢ 1a00paTOpHBIM 000PYOBAHUEM, U3YUCHHUE U ONMMCAaHHE (PU3NUECKUX CBOMCTB



00pa30B HEOPTaHWYECKUX BEIECTB, HAOMOAeHNE (PU3NYECKUX (IIJIaBJICHUE BOCKA, TasHUE
JIbJla, pacTHUpaHHE caxapa B CTYIKE, KUIEHHE W KOHAEHCAlUSI BOJbI) U XHUMHYECKUX
(ropeHue cBeuyM, MPOKAIMBAHUE MEIHOW MPOBOJIOKH, B3aMMOJEHCTBHUE MeJla C KUCIOTOM)
SABJICHUM, HaONIOJEHUE U OIKCAHWE TMPU3HAKOB TMPOTEKAHUS XUMUYECKUX pPEaKIUl
(pa3noxeHue caxapa, B3aMMOJEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioxKeHUue
ruapokcuaa menu (Il) mpu HarpeBaHuu, B3aMMOJCHCTBUE Kejie3a C paCTBOPOM COJIM MEIU
(I), u3yuenue crmocoOOB pasfeieHUs CMECCH: ¢ IOMOIbI0 MarHuTa, (QUILTPOBAHUE,
BbINIApUBAHUE, TUCTUWUIALMS, XpoMarorpadus, MpoBEICHHE OYMCTKU IMOBAPEHHON COJIH,
HAOJIIOICHUE M OINHMCAHHWE PEe3yJbTAaTOB IMPOBEACHUS OMbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUs MACChl, CO3/IaHNE MOJIENIEN MOJIEKYJI (ILIAPOCTEPIKHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BelIEeCTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucimopoa — 37€MEHT U MPOCTOE BELIECTBO.
Haxoxnenue xuciopoma B mpupone, (uU3MUECKME W XUMHUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcuapl. Ilpumenenue xkuciaopoaa. CrnocoObl TNOJMYyYEHHs] KHUCIOpOJa B
naboparopud M npoMbiliuieHHOCTH. KpyroBopor kwuciopoma B mpupoae. O30H —
AJUTOTpOITHAA MOAU(DUKALIMS KACIOPOAA.

TeroBoit 3 PeKT XUMHUYECKOW peakii, TEPMOXMMHYECKUE YPAaBHEHHs, JK30- U
SHIOTEPMUYECKHE peakuuu. TOIUIMBO: Yroiab WU METaH. 3arpsA3HEHUE BO3AyXa, YCHICHHUE
MapHUKOBOTO 3 (PekTa, pa3pylieHUE 030HOBOTO CIIOS.

Bonmopon — smemeHT M mpocTtoe BemecTBO. HaxoxkaeHume BOgopoaa B IIPUPOJE,
¢bu3nYecKue U XUMHUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOObI osrydeHus. Kuciotel u comnu.

MoutsipHblit 00BEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

®dusnueckne cBoMcTBa BOJBL. Boma kak pactBopurens. PactBopsl. HackimeHHsie u
HEHACBIILICHHBIE PAacTBOpBI. PacTBOpMMOCTH BemiecTB B BoJe. MaccoBas 10Js BELIECTBA B
pacTtBope. XUMUYECKHE CBOKMCTBA BOJbI. OcHOBaHUsA. PoJib pacTBOPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopot Boabl B npupoze. 3arpsi3sHeHUE NpUPOIHbIX BoJ. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmueckux coeauHenunit. Oxcuabl. Knaccudukaius OKCHIIOB:
cojieoOpa3zyromue (OCHOBHbIE, KHUCJIOTHbIE, aM(pOTEpHbIE) U  HECOJIE0Opa3yrolIHe.
Homenknatypa okcuaoB. dusnueckue M XHUMHYECKHE CBOMCTBA OKcHIOB. [lomydenue
OKCHJIOB.

OcnoBanusa. Knaccudukamuss ocHOBaHMM: MENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. @u3nyeckue U XMMUYECKUE CBOMCTBA OCHOBaHMi. [lomydyeHue
OCHOBAHUH.

Kucnorer. Knaccudpukammst xucmor. Homenknarypa kucinor. @Dusnyeckue W
XMMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOcTM metaimioB H. H. bekerosa. Ilomyuenue
KHUCJIOT.

Comu. Homenkmarypa cosieil. @u3nyeckue 1 XuMHIeckue cBoiicta coneil. [lomyyenune
COJIEH.

I'eneTnyeckas CBsI3p MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:



Ka4eCTBEHHOE ONPEAECICHUE COJACPXKAHUS KHUCIOpOAa B BO3AYyXE, MOJYYCHHUE,
coOupaHue, paclio3HaBaHUE M U3YUCHUE CBOMCTB KHCIIOPOJa, HAOMIOACHIE B3aUMOICHCTBUS
BELIECTB C KHUCJIOPOJOM U YCIOBUS BO3HUKHOBEHHUS M MpEKpalleHus ropeHus (1moxapa),
O3HAaKOMJIEHHE C 00pa3laMu OKCHIOB U ONHCAHUE HUX CBOMCTB, MOJy4YeHUE, COOMpaHHUE,
pacro3HaBaHWEe M HM3yYECHHE CBOMCTB BOJIOpOJa (FOpEHHE), B3aMMOJCIHCTBHE BOJOPOJA C
okcugoMm meau (I1) (BO3MOKHO MCTIONIb30BaHUE BUAECOMATEPHUATIOB), HAOIIOIEHHE 00pa3IoB
BELIECTB KOJIMYECTBOM | MOJb, HCCIEOBaHHE OCOOEHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO, TPUTOTOBIIEHUE PACTBOPOB C OMPEAECIEHHON MacCOBOM TOJEH
PacTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBHUE BOJIbI C METa/UIaMU (HATPUEM U KaJblUEM)
(BO3MOKHO HCIOJB30BaHUE BUJICOMATEPUAIIOB), UCCIEIOBAHUE OOpa3llOB HEOPTraHUYECKUX
BEIIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHHS OKPACKUA MHIUKATOPOB B PacCTBOpax
KUCIIOT U 1Iesoyel, uyuenue B3aumojeiictBusi okcuaa menu (II) ¢ pactBopom cepnoit
KHCJIOTBI, KHCJIOT C METajulaMH, PEaKkUUil HEUTpalIM3aluH, IOJYyYECHHE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHCHUE OJIHOTO METaJula JAPYTMM U3 PacTBOpa COJIM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe « BaxKHENIINE KITacChl HEOPTAHUYECKUX COCTUHEHUI.

IHepuoanueckuii 3axkoH u Illepuognueckasi cucreMa xXumudeckux djiemenTos 1. U.
MenpeJieesa. Crpoenne aroM0oB.  XHUMHUYeCKas CBA3b. OxucianrTenbHo-
BOCCTAHOBUTEJbHbIE PeaKIUU

[lepBbie MOMBITKK KIacCU(DUKALMKM XUMUYECKUX 3jieMeHTOB. [loHsTHe 0 Trpymmax
CXOJIHBIX JJIEMEHTOB (IIEJIOYHbIC U IIETOYHO3EMEIbHbIE METAIIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(OTEPHBIE OKCUIBI U THAPOKCHU/IBI.

ITepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuueckux siemeHtoB /I U.
MenneneeBa. Koporkomnepuonnas u niuHHonepuoanas ¢Gopmbl [lepuoanueckoil cucTeMbl
xumudeckux sneMeHToB JI. WM. MenneneeBa. Ilepuoasl m rpynmbl. OU3NYECKUN CMBICT
MOPSAJIKOBOIO HOMEPA, HOMEPOB NEPUOA U TPYMIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB artoMHbIX siaep. HM3oronbl. 2nexktpoHbl. CTpoeHHE
AIIEKTPOHHBIX 000704YeK aTOMOB TepBbiXx 20 XUMHUECKHX 3JIeMeHTOB llepuomuyeckoit
cuctemsl /1. 1. MenneneeBa. XapakTepuCTHKa XMMUYECKOTO 3JIEMEHTA IO €r0 MOJO0KEHUIO
B [lepnonnueckont cucreme /. 1. MeHnneneena.

3aKOHOMEPHOCTH  HW3MEHEHUsS  paaryca  aTOMOB  XHMHYECKHUX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIIAM U IIEPUOIAM.

3nauenue Ilepmoamueckoro 3akoHa u Ilepuonnueckoil CHUCTEMBI XUMHYECKHUX
AJIEMEHTOB IS pPa3BUTHA HAyKU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak1aHUH.

Xumudeckass  cBsi3b.  KoBajeHTHas  (MOJispHAasT W HEMOJIApHAsl)  CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb oxucieHus. OKUCITUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. IIpoueccsl
OKHCJICHHS] U1 BOCCTAHOBJICHUS. OKUCIIUTENIA U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCHepuUMeHm

n3ydeHue oOpas3IoB BEIIECTB METAJJIOB M HEMETAJVIOB, B3aUMOJICHCTBUE THUIPOKCHIA
LHMHKA C paCTBOPAMH KHUCJIOT U LIEI0YEH, IPOBEICHUE ONBITOB, MITFOCTPUPYIOIINX PUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ peakuuii  (TOpeHue,  peakuuu  PassIoKEHUs,
COCIMHEHUS ).



Mescnpeomemmnuie ceazu

Peanmu3anmss MeXnpeIMETHBIX CBA3€H MpU HW3YYEHUHM XUMUH B 8§  KJacce
OCYUIECTBJISIETCSL Yepe3 UCTOIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHbIX MOHATUN, TaK U
NOHSATUN, SIBJSIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO
[UKJIA.

OO1Iue ecTecTBEHHO--HAYYHBIC TMOHATUS: HAYYHBIH (PAKT, TMIIOTE3a, TEOpHUS, 3aKOH,
aHaiu3, CHUHTE3, KiIacCUpUKALMs, NEPUOJUYHOCTb, HAOIIOJACHUE, DKCIIEPUMEHT,
MOJENUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaZOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUUYECKUI 3apsisi, BEIIECTBO, TeNO, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, a3, PU3NUCCKUE BETUUYUHBI, €AMHULIBI U3MEPEHHs, KOCMOC, TIIAaHETHI,
3BE3161, ComHILE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaibl, TOPHbIE NOPOABI, IOJIE3HBIC
MCKOIIaeMbl€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuueckux siemeHToB /I U.
MenneneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOWCTB XUMHYECKUX
AJIEMEHTOB MEPBBIX TPEX NEPHOJOB, KaIHsl, KAIbLHS U UX COCAHUHEHUN B COOTBETCTBUH C
IIOJIOXKEHUEM IIEMEHTOB B [leproandeckoil cucTteMe U CTPOEHHEM MX aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPHUCTAUIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOWMCTB BEHIECTBA OT TUIA KPUCTALTMYECKOW PEMIETKH U BUAA XUMHUUYECKOMN
CBA3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCSIINXCS K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCIMHEHUN, TeHETUYEeCKast
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanus XUMHUYECKMX pEakUMid MO pa3duyHbIM HOpH3HAKaM (M0 YHUCIY H
COCTaBY YYaCTBYIOIIMX B PEaKUMU BEIIECTB, MO TEIIOBOMY 3(P(}eKTy, Mo H3MEHEHHUIO
CTENEHEH OKHUCIEHUS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Yy4YacCTHUIO
KaTajan3aTopa). DK30- U SHJA0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonsitue o ckopoctu xuMuueckor peakiuu. [louarue 00 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHATHEe O TOMOTEHHBIX W TE€TEPOreHHBIX peakuusx. [loHsTHE O
karanuze. lloHsaTHe O XuMUYeckoM paBHOBecHMU. DaKTOpPbI, BIUAIOINIME HAa CKOPOCTh
XUMHUYECKON pPEaKIMH U MOJ0KEHHE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTEIILHBIE PEAKIINU, AJIEKTPOHHBIN OaJlaHC OKHUCIHUTEIHHO-
BOCCTaHOBUTEIBHOM pEeaKLnH. CocraBnenue ypaBHEHUI OKHUCIIUTEIbHO- -
BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAaHMEM METO/1a AIEKTPOHHOTO OajiaHca.

Teopust DBAEKTPONUTHYECKOW IHCCOLMALMHU. OJIEKTPOJHUTBI M HEBJIEKTPOJIUTHI.
KaTtnonsl, aHnoHbl. MeXaHU3M JIMCCOLMAIIMU BEUIECTB C PA3IUYHBIMU BUJAMH XUMUYECKOI
csi3u. Crenenp aucconanuy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHL.



Peaxiuu monHoro oo6MeHa. Y clIoBHs MPOTEKAHMS PEeaKITUii HOHHOTO OOMEHA, TIOJTHBIE U
COKpalI€HHbIC HOHHbIE YpaBHEHUS peakinii. CBOMCTBa KUCIOT, OCHOBAaHUMN U COJIEN B CBETE
NpeICTaBICHU 00 3JEKTPOJIUTUYECKON Auccouuanuu. KauecTBeHHbIE peakiMi HA HOHBI.
[TonsTHE O TUAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BEUIECTB —
METAJJIOB W HeMmeTauioB (Tpadura W anMasza), CIOXKHBIX BEIICCTB (XJOpHIa HATpHs),
UCCIIEJOBAHNE 3aBHCUMOCTU CKOPOCTHM XMMHUYECKON pEakUHH OT BO3LACHCTBUS Pa3IUYHBIX
(akTOpoB,  UCCJEIOBAHHUE  DJIEKTPONPOBOJHOCTH  PAaCTBOPOB  BEIECTB,  Ipollecca
JUCCOLIMAIIMKM KHUCIIOT, EN0Yerd U coyeil (BO3MOMXHO HCIIOJIb30BAaHUE BUAEO MaTEpPHAIOB),
IIPOBEJICHHUE OIBITOB, WJUTFOCTPUPYIOIIUX NPU3HAKH MMPOTEKAHUS PEAKLHM HOHHOTO 0OMeHa
(oOpazoBanue ocajka, BbIEIEHUE Ta3a, 00pa30BaHMUE BOJIbI), OMBITOB, MJLTIOCTPUPYIOIIUX
IPUMEPHl OKHUCIIUTEIbHO-BOCCTAHOBUTEINIBHBIX pPEaKUuidl (TOpeHHe, PEeakluu Ppas3iiokKeHUs,
COCIMHEHHUSI), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IMOMOIIBIO KAaue€CTBEHHBIX
peaklMii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3aa4.

Hemeranibl U MX coeiMHEeHUA

OOmias xapakTepucTUKa rajaoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEpHBIE
creneHn okucieHus. CtpoeHne u (U3MUECKHUe CBOMCTBA MPOCTHIX BEIECTB — rajOr€HOB.
XHUMHUUYECKHE CBOWCTBA Ha MpUMeEpe Xjopa (B3aMMOJACICTBUE C METallIaMH, HEMETAJJIAMH,
niesoyamu). XjopoBoaopod. ColiiHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, IMOJIYYEHUE,
npuMeHeHue. JlelicTBue XJjiopa W XJIOPOBOAOpPOAA HAa OpPraHu3M 4eloBeka. Baxneimme
XJIOPUJBI U UX HAXOXKACHUE B IPUPOJIE.

O6mias xapakrepuctuka siaemeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTeNeHU OkucieHus. CTpoeHue U pU3nUecKre CBOMCTBA MPOCTHIX BEUIECTB —
KHCIIOpOJa U cepbl. AJIOTPONHbIE MOAM(PUKALMM KUCIOpoAa U cepbl. XHUMHYECKUE
cBoricTBa cepbl. CepoBOIOPO, CTpOeHUE, (DU3UUECKHUE W XUMHUUYECKHE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEJCTaBUTEIN KHUCIOTHBIX OKcuaoB. CepHas Kucjiora, (Quanyeckue W
XUMUYECKHE CBOMCTBa (0OIIME KaK MPEACTaBUTENS Kilacca KUCIOT U cHenupUuyecKue).
XUMHUUYECKUE pPEeaKIny, JeKallhue B OCHOBE MPOMBIIIJIEHHOIO Croco0a MOJy4eHUs] CEpHOM
KUCHOTHL. [IpuMeHenue cepHor KUCaoThl. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAS peaKkUys Ha
cynb(dar-uon. Haxoxnenue cepbl U €€ COeUHEHUN B NpHUpoje. XUMUYECKOE 3arpsi3HCHHE
OKpY>Karollled cpelbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE A0XKIU, 3arpsA3HEHHE BO3ayXa M
BOJIOEMOB), CITOCOOBI €r0 MPEI0TBPAIICHUS.

OO6mas xapakrepuctuka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHs. A30T, paclpoCTpaHeHHE B MPHUPOAE, (U3NYECKUE U
xuMHuueckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMHaK, ero (Qusnueckue u
XUMUYECKHUE CBOWCTBA, MoiydeHue u mnpumeHeHue. Coiu aMMoHMs, WX (U3UYECKHE |
XUMHUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHasl peakius Ha MOHbl aMMOHUA. A30THas
KHCJIOTa, €€ MojydyeHue, (pu3nyeckue U XuMUYECKUe CBOWCTBA (0OIIME KakK MpeACTaBUTENS
KJIacca KUCJOT U cnernuduyeckue). Mcmonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KAUECTBE
MUHEPAIBHBIX yI0OpeHHi. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COCTUHEHHUSIMU
a3oTra (KUCIOTHBIE JOXIW, 3arpsi3HEHUE BO3AyXa, MOuYBBl M BOJ0EMOB). Docdop,



annoTponubie Moaudukamuu (Gocdopa, pumUeckrne M XUMHUUECKHe CcBoicTBa. OKcup
docdopa (V) u dochopras kuciora, GU3NIECKUE U XUMUUYECKHE CBOMCTBA, MOJyYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBbHBIX YA0OPEHHIA.

OO6mias xapakrepuctuka siaemMeHToB |VA-rpynmbl. OCoOO€HHOCTH CTpOEHHUS aTOMOB,
XapakTepHble  CTEMEHM  OKHUCIEHHUS.  YIJIEepol,  aUIOTPONHBIE  MOIU(DUKAIINH,
pacmpocTpaHeHHe B Tpupoje, (U3MUECKHUe U XUMHYECKHE CBOWCTBA. AjcopOuus.
Kpyrosopor yraepoga B mnpuponae. Okcuuabl yriepoaa, ux (puanyeckue M XUMHUYECKUE
CBOMCTBA, JICMCTBUE HA YKUBBIE OPraHU3MBbI, MOJIYYECHUE U MPUMEHEHHE. DKOJOTUYECKHE
npoOJieMbl, CBS3aHHBIE ¢ OKcujoM yriepoaa (l1V), rumoreza riao0aqbHOr0 MOTETUICHHS
KJIMMaTa, TapHUKOBBIM 3(pdexT. YrompHas kuciota u e€ coinu, ux Qusnyeckue u
XUMHUYECKHUE CBOICTBa, MOMy4YeHHE W MpuMeHeHue. KadecTBeHHas peakius Ha KapOoHAT-
noHbl. Mcnonbp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHMSIX yriepoaa
(MetaH, 3TaH, ITHJIEH, alleTUJICH, JTaHOJ, TIHUIEPUH, YKCycHas Kuciota). [IpupoaHbie
WMCTOYHHUKHU YTIEBOAOPOAOB (Yrojb, MPUPOIHBIA Ta3, HEPTH), IPOAYKTHl UX NEpepadOTKU
(6eH3MH), X pOdb B OBITY W MPOMBINUICHHOCTH. [loHSATHE O OHOJOTHMYECKH BaXKHBIX
BEILIECTBAX: XUpaX, OeiKax, YriieBoJlax — U UX pOJIM B KU3HU 4eloBeKa. MarepuaibHOe
€IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

KpemHunii, ero ¢usmyeckue M XHMHYECKHE CBOMCTBA, MOJYyYEHUE U NPHUMEHEHHE.
Coenunenusi kpemHust B mpupojge. O6mue npencrtaBieHuss 06 okcuae kpemuus (IV) u
KpeMHHEBOM Kucijore. CWIMKAThl, UX HCIOJb30BAaHUE B OBITY, B IPOMBIIUICHHOCTH.
Baxkneiiimue crpoutenbHble MaTepUalibl: KEpaMHKa, CTEKIJIO, LIEMEHT, OETOH, »KelIe300€TOH.
[TpoGnembl Ge30macHOTO HMCHOJIB30BAHUSI CTPOUTEIHHBIX MATepHAIIOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumeHm:

U3yuyeHrue oOpa3loB HEOPraHMYECKHX BELIECTB, CBOMCTB COJSTHOM KHCIOTHI,
MPOBEJCHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI W HAONIOJICHWE TPU3HAKOB HX
MPOTEKaHHUs, OMBITHI, OTpaKAOIKE (PU3NIECKIE U XUMUYECKHE CBOMCTBA TaJIOTEHOB U HMX
COCTMHEHN (BO3MOXKHO HMCIOJB30BaHUE BUICOMATEPHANIOB), O3HAKOMIJICHHE ¢ oOpasmaMu
XJIOpUJOB (TaJOreHUI0B), O3HAKOMJIEHME C oOpa3lamMu cepbl U €€ COeIMHEHUSIMU
(BO3MOKHO HCMOJB30BaHUE BUIEOMATEPHUATIOB), HAOMIOACHHE TIpoliecca OOYTIUBAHMUS
caxapa MOJ JEHCTBHEM KOHIICHTPHUPOBAHHOW CEPHON KHCJIOTHI, M3YYCHHE XHUMHUYECKUX
CBOMCTB pa30aBIeHHONW CEPHOW KHUCIIOThI, IPOBE/ICHNE KAaY€CTBEHHON PEaKIuu Ha CyJb(aT-
MOH U HaONIo/IeHUE NpU3HaKa e€ MpOTeKaHUs, O3HAKOMIICHHE ¢ (PU3NYECKMMHU CBOWCTBAMU
azoTa, Qochopa M HUX coeAUHEHHH (BO3MOXKHO HCIIOJIb30BAHME BHAEOMATEPUATIOB),
oOpasiamu a30THBIX U (HocHOpHBIX yIOOpEeHHiA, MOTyueHne, coOupanme, paclio3HaBaHUuEe U
M3YyYCHHE CBOWCTB aMMHaKa, MPOBEICHHUE KAUECTBEHHBIX PEAaKIMii Ha HOH aMMOHHUS U
dbocdar-noH U U3ydeHHEe MPU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM
a30THOM KHCIOTBHI C MEJbI0 (BO3MOXXHO HCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB), H3yUeHUE
MOJeNIel KPHUCTAIUIMYECKUX PEmETOK anmasa, rpaduta, ¢yuiepeHa, O3HAKOMIICHUE C
MpoLIeCCOM aJIcOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM



MPOTHUBOTA3a, TOJyYeHUEe, COOMpaHHE, PACTO3HABAHWE M W3YYCHHE CBOWCTB YTIIEKUCIIOTO
raza, MpPOBEJICHHE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT M CHUJIMKAT-UOHBI U H3yUYECHHUE
IPU3HAKOB UX NPOTEKAHHUs, O3HAKOMJIEHUE C MPOAYKIHUEN CHIMKATHON MPOMBIIUIEHHOCTH,
pELIEHNE PKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHel e HeMeTaJTbl U UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHMS

OOmrast xapakTEpPUCTHKA XUMHUUYECKHX DJJIEMEHTOB — METAVIOB HA OCHOBAHUH WX
nojioxkeHusa B lleproamueckor cucreme xumuueckux syiemMeHToB [[. WM. MeHnneneeBa u
ctpoeHuss atomoB. CTpoeHue wmeTamuioB. Merauueckass CBA3b W MeETaJUIMYecKas
KpUCTAIIMYECKAS PEIIETKA. DIEKTPOXUMUYECKHUN Pl HAPsKEHUN MeTauioB. Ousnueckue
U XUMHYECKHE CBOWCTBa MeTauioB. OOmme crmocoObl MmoiaydeHus MeTauioB. [lonstre o
KOPPO3UH METAJJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH,
JTIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHNE B OBITY U POMBIILIEHHOCTH.

[I{enouHbIE METAILIBL: MTO0KEHUE B [leproanyeckoi cucTeMe XUMUYECKUX 3JIEMEHTOB
J. 1. MeHnneneeBa, CTpOEHHE HMX AaTOMOB, HaxOXJIeHHE B npupone. Pusmyeckue u
XUMUYECKUE CBOWCTBA (Ha mpuMepe HaTtpus W Kainus). OKCHUIbI U THUAPOKCUIBI HATPUS U
kanus. [[puMeHeHne MEeI0YHbIX METAIUIOB U UX COCIMHEHUM.

[IlenoyHO3eMeENbHBIE METAJUIBI MAarHuid M KaJbLUU: I0JOXKeHue B llepuonnueckoi
cucreMe Xxumuueckux 3neMeHToB [[. M. Menneneesa, cTpoeHrMe UX aTOMOB, HAXOXK/ICHUE B
npupone. DHU3NYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxsenmme
COeMHEHUs Kanblus (OKCUJ, TUAPOKCHH, cojin). JKECTKOCTh BOABI M CHOCOOBI €&
YCTPAHECHUS.

AmomuHuii: nonoxenue B llepronnueckoil cucreme xumudeckux snemeHToB [. U.
MenzeneeBa, CTpOEHUE aroma, HaxoxacHue B npupoae. Dusznyeckue M XUMHUYECKUE
CBOMCTBA aTFOMUHUS. AMQOTEpHBIE CBOMCTBA OKCHUAA U THUIPOKCHUIA ATFOMUHUS.

Kenezo: monoxenue B Ilepuoanueckoit cucreme xuMmudeckux siemeHtoB [ .
MengeneeBa, CTpO€HHME aroma, HaxoxjacHue B npupoae. Duznyeckue M XUMHUECKUE
cBoiicTBa >xene3a. Oxcuawl, ruapokcuabpl u conu xkenesa (I1) u xenesa (Ill), ux cocras,
CBOICTBA U TIOJTyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHUE C oOpas3laMu METaUIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMHU,
M3YUYEHHE PE3YIHTATOB KOPPO3UHU METAIIOB (BO3MOKHO UCIIOIb30BAaHUE BUACOMATEPUAIIOB),
OCOOEHHOCTEW B3aUMOJCHCTBUS OKCHAA KalbliUs W HATpUs C BOJOM (BO3MOKHO
HCIIOJBL30BaHNE BHUECOMATEPUATIOB), HUCCIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, IIpoliecca
TOPEHHUS Keje3a B KUCIopoJie (BO3MOXKHO HCMOJb30BAaHUE BHUACOMATEPHUAIIORB), MPU3HAKOB
MPOTEKAHUS KQUECTBEHHBIX PEaKIIMil HA MOHBI: MAarHus, KajablUs, allFOMUHUS, [INHKA, JKeJe3a
(I u xenesza (1), meau (11), HaGMFOIEHHE W OMKCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMH HATpUs, KalIus M Kaiblus (BO3MOXKHO MCIOJIb30BAHUE BHUIECOMATEPHUATIOB),
nccienoBanie amM(@OTEPHBIX CBOMCTB THUIPOKCHUJIA ATIOMUHUS M THAPOKCHAA IMHKA,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BakKHEUIe METAJUTBl U KX COCIMHEHUS».

XHUMHUS M OKpPY:KaoLas cpeaa



Bemectsa u Marepuansl B IIOBCEAHEBHOW JKM3HM 4eloOBeKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBast moMoIpb mpu XUMHUYECKHX
0’KOTrax M OTPABJICHUSIX.

XYMMHUECKOE  3arpsi3HEHHE  OKpyXKaromied  cpenapl  (mpeaesbHas — JAOMyCTHUMAs
KOHIIeHTpaIus BemecTs, ganee — [1JIK). Poins Xxumuu B pemeHnn S3KOJI0THIECKUX TPOOIIEM.

Xumuueckuii IKCnepumMenm:

U3ydeHue o0O0pa3loB MarepuajoB (CTEKJIO, CIUJIaBbl METaUIOB, IOJIMMEPHBIC
MaTepualbl).

Mesxcnpeomemmnunie ceasu

Peasmzannst MeEXIpeIMETHBIX CBA3€HM IpU  M3YYEHHMM XUMHH B 9  Kjacce
OCYLIECTBJISIETCSL YEPE3 UCIIOIb30BAHUE KAaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U
NOHSATUN, SIBJSIOIIMXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB €CTECTBEHHO--HAyYHOTO
UKJIA.

OOmue ecTecTBEHHO-HAYYHbIE TMOHATHA: HAYYHBIM (PaKkT, TUIOTE3a, 3aKOH, TEOpHS,
aHaliu3, CHUHTE3, KJIacCU(pUKALMS, NEPUOJUYHOCTb, HAOIIOAEHUE, DKCIIEPUMEHT,
MOJEIIUPOBAHUE, HU3MEpPEHUE, MOJEIb, SBJIICEHHE, MapHUKOBBIA A(Q(PEKT, TEeXHOIOorus,
MaTepHuabl.

®dusnuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJI, HW30TOIbI,
PaaMOAKTUBHOCTh, MOJIEKYJIA, DJJICKTPUYECKUM 3apsii, NPOBOJHHUKH, HOJYIPOBOJIHUKH,
JTUAJIEKTPUKH, (POTOSJIEMEHT, BEILIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHUE BEUIECTBA, Ia3,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3MUECKHUE BEIMYUHBI,
€AVHULBI U3MEPEHMSI, KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE€31bl, CONHIE.

buonorus: ¢porocunrtes, npixanue, ouocgepa, SIKOCUCTEMA, MUHEPAJIbHbBIE YI00pEHMUS,
MHKPODJIEMEHTBI, MAKPOJJIEMEHTBI, INTATEIbHBIE BELIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpaibl, TOPHbIE NOPOAbI, IOJIE3HBIC
HCKOIIa€MBbIE, TOIUIMBO, BOIHBIE PECYPCHI.

IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHNHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS IMPOTrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTHTAIOTCSI B XOJA€ OOy4YeHUS XHWMHH B €IWHCTBE YYeOHOH M BOCHHUTATCIBHON
JESATETPHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMU POCCHUCKUMHU COIMOKYJIBTYPHBIMH H
JyXOBHO-HPABCTBEHHBIMH I[EHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBWJIAMH W HOPMaMHu
MOBEJICHUSI M CIIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHSI U COIHAIIA3AIUN
00yJarommxcs.

JIMIHOCTHBIC PE3yNIBTaThl OTPAKAIOT TOTOBHOCTH OOYYArONIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOU MO3UTUBHBIX IECHHOCTHBIX OPUCHTAIIMIA W PACITMPESHUE OIBITA ISATCILHOCTH Ha €€
OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAy9HOMY HACJICJNI0, TTOHMMAaHHS 3HAYEHUsS XUMHWYECKOHW HAyKHW B JKM3HU COBPEMEHHOTO



o01ecTBa, COCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O TEPEAOBBIX TOCTHKCHUSIX U
OTKPBITUSX MUPOBOW U OTE€UECTBEHHOW XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHU X 00
yCTPOMCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHMSA:

MIPEACTABJIICHUS] O COIMAJBHBIX HOPMaxX WM IMPaBHJIAX MEXIMYHOCTHBIX OTHOIIECHUW B
KOJUICKTUBE, = KOMMYHUKATHBHOW  KOMIICTGHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
yueOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW W JPYrUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HONW COBMECTHOW NEATEbHOCTH IMPHU BBIIOJHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBINOJIHEHUM XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTPEMJICHHS K B3aWMOIIOHUMAHUIO ¥ B3aUMOTIOMOIIM B TMPOIECCE OTOW ydeOHOM
JeSITeTbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEJACHUE W TOCTYIKH CBOMX TOBAPHIICH C
MO3UIIMK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHNS:

MHPOBO33PEHUYECKAE TPEACTaBICHUS O BEIICCTBE W XUMHYECKOM  PEaKIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKH W COCTABIISIONINE OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C MPUPOJHON Cpeou, o
POJIM XMMUU B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MMO3HABATEIIbHBIC MOTHWBBI, HAIllpaBJICHHBIC HA TOJYYCHHE HOBBIX 3HAHUU IO XMUMUH,
HEOOXOoaMMBIC ISl OOBSICHEHUS HAOIIOJAaeMBIX IPOIIECCOB W SIBJIICHWM, MMO3HABATEIHLHOM,
MHO)OPMAITMOHHOW W YMTATENIbCKOW KYJIBTYpPhI, B TOM YHCIIE HAaBBIKOB CaMOCTOSATEIbHOMN
paboThl ¢ y4eOHBIMU TEKCTaMU, CIPABOYHOM JIMTEPATypOH, JOCTYMHBIMU TEXHUYECKUMU
cpelncTBaMu HH(GOPMAIIMOHHBIX TEXHOJIOTU;

HMHTEpeC K OOYYEHHUIO U MO3HAHUIO, JIIDOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHWIO, TMPOCKTHOW W HCCIEIOBATEIbCKOM NEATEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIEHHOCTH M YPOBHS 0OY4ECHHS B JaJIbHEHUIIIEM;

4) opMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKHM Ha 370POBBIM 00pa3 KWU3HHU, OCO3HAHWE IOCJICICTBUA W HEMPUATHE BPEIHBIX
MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KYpEHUs), HEOOXOIUMOCTH COOIOACHUS
npaBujl 0€30MaCHOCTH MPHU OOpAIEHUH C XMMUYECKUMU BEIIECTBAMU B OBITY U peajbHOM
KU3HH,

5) TpyA0BOr0 BOCIIUTAHUSI:

MHTEPEC K TPAKTHYCCKOMY H3YUYCHHUIO MPOQecCHii M Tpyaa pa3IudHOro poja,
YBaXEHUE K TPyAYy U pe3yjbTaTaM TPYAOBOW ACSITEIBHOCTH, B TOM YHCJIE€ Ha OCHOBE
MPUMEHEHUSI TPEIMETHBIX 3HAHWW IO XWMUH, OCO3HAHHBIA BBHIOOP WHIUBUIAYATHHOU
TPAEKTOPHUH MPOJODKCHHS 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH
K XHMHH, OOIICCTBEHHBIX HWHTEPECOB W TOTPEOHOCTEH, YCIemHOW NpodecCHOHATLHOM
NEATETPHOCTH W Pa3BUTHUA HEOOXOJUMBIX YMEHHH, TOTOBHOCTH aJallTUPOBAThCSA B
poeCCUOHATILHOM Cpeie;

6) 3K0JOrHYecKOro BOCIIMTAHUS



AKOJIOTUYECKU TIIeJIeCO00pa3HOe OTHOIICHWE K TPUPOJAE KaK WCTOYHHWKY KU3HH Ha
3emiie, OCHOBE €€ CyIeCTBOBAaHMsI, TOHMMAaHUE IIEHHOCTH 3JI0POBOTO M 0€301acHOTO 00pasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3MYECKOMY U ICHUXUUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS IIpaBUil 6€30I1aCHOIO MOBEJICHHS MPU padoTe
C BEIIECTBAMHU, a TAKKE B CUTYaLUSX, YTPOKAOIIUX 30POBBIO U )KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUSA, MOJTyYaeMble MPU U3YYECHUU XUMUHU, JJISI PEIICHUS
3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEW TMPUPOJHOM CpeAoi, sl TOBBIIICHHUS YPOBHS
AKOJIOTHYECKON KYJIbTYPhI, OCO3HAHHUS TJIO0ATBHOTO XapaKTepa dKOJOTHYECKUX MPoOJieM U
NyTEed WX PELICHUS MOCPEICTBOM METOJ0B XMUMHUHM, SKOJIOTMYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B ITIO3HABATEIbHON, KOMMYHHKATUBHOW U COLMAIIBHON ITPAKTHUKE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B coctaBe MerampenMETHBIX Pe3yJbTAaTOB BBIACIISIIOT 3HAYMMBIC I (POPMHUPOBAHUS
MHPOBO33pPEHUsI OOIICHAyYHbIC IOHATHS (3aKOH, TEOpHs, IPHUHIMI, TUIOTe3a, (QakT,
CHUCTE€Ma, NPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIB3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4Y€OHBIX MpeAMETax M TMO3BOJSIOT HAa OCHOBE 3HAHUW M3 ATHUX MPEIMETOB
(dhopMupOBaTh MPEACTABICHUE O IEIOCTHOM HAay4HOM KapTUHE MUpa, U YHUBEPCAJIbHbBIC
ydeOHbIC JIEMCTBUS (MO3HABAaTENbHBIC, KOMMYHHUKATHBHBIC, PETYISATUBHBIC), KOTOpHIE
obecrieunBalOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITCIIBPHOMY IUIAHUPOBAHUIO M
OCYILIECTBJICHUIO YUYEOHOU e TEILHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

YMEHHUSI MCIIOJIb30BAaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUWN:
pacKpbIBaTh CMBICT XHMHYECKHX TIOHATHM (BBIACIAT, HX XapaKTepHbIC TPHU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTMMHU TOHATHSMHU), HCIOJB30BaTh TMOHATHUS IS
OOBSICHEHUST OTIEIbHBIX (DAKTOB M SIBIICHHWM, BBIOMpPATh OCHOBAHUSI M KPUTEPUU IS
KJIacCU(UKAIIUA XUMHUYECKUX BEIICCTB U XUMHUYCCKUX PEAKIIMK, YCTaHABIMBATH IPUINHHO-
CIICACTBEHHBIC CBS3M MEXIY OOBEKTaMH HM3Yy4YCHHUS, CTPOHUTH JIOTHUCCKHE PACCYKICHUS
(MHIYKTUBHBIC, IETYKTUBHBIE, TIO AHAJIOTUH), 1€JIaTh BBIBOJBI U 3aKJIIOUCHUS;

YMEHHE TPUMEHSITh B MPOLIECCE TTO3HAHUS MTOHATUS (TIPEAMETHBIE U METalpeAMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENU, UCIOJIb3yEMbIE B XUMUU, MPEOOPa30BbIBATh IIHUPOKO
MPUMEHSEMbIE B XHUMHUU MOJICIbHBIC TIPEJCTABICHUS — XUMHYECKHH 3HaK (CHUMBOJI
dJIEMEHTa), XUMHUYecKas ¢GopMmysla M ypaBHEHHE XMMHYCCKOW PEAKIIUH — TIPH PEIICHUU
y4eOHO-TI03HABATENBHBIX 3aJ1a4, ¢ YYETOM STUX MOJECIIBHBIX MPEJCTABICHUN BBISIBISATH U
XapaKTepHU30BaTh CYIIECTBEHHbIE TPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUUECKUX BEILIECTB U
XUMHUYECKUX PEAKIIUH, BBISABIATH OOIIHME 3aKOHOMEPHOCTH, IPUUYNHHO-CIIC/ICTBEHHBIC CBSI3U
Y IPOTUBOPEYUS B U3YUAEMBbIX MPOLIECCAX U SIBJICHUSX.

ba3oBble ucciaenoBarejabCcKue J1eCTBHUA.

YMEHHME HCMOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a
TaKK€ B KayeCTBE OCHOBBI Ji1 (DOPMUPOBAHUS THUIIOTE3bI IO TMPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OTBITA MO MJIAHUPOBAHUIO, OPTaHU3AIMKN U MPOBEJACHUIO YICHHYECKUX
AKCIIEPUMEHTOB, YMEHHUE HAOII0AaTh 3a X0JA0M IIPOIIecca, CaMOCTOATEILHO TPOTHO3UPOBATh



ero pesyiabTar, (GopmynaupoBaTh OOOOIIEHUS M BBIBOJBI MO pe3yjibTaTaM IMPOBEIEHHOTO
OMbITa, UCCIIEI0BAHUS, COCTABIATh OTUET O MPOJIEIIAHHOMN padoTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH HH(POPMALUIO PA3TUUHBIX
BUJIOB U (POPM MPEACTABICHUS, MOTYyYAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIsipHAs
JaUTepaTypa XHUMHUYECKOTO COJAEpXaHHs, CIpaBOYHbIE MMOcoOus, pecypcbl WHTepHera),
KPUTHUYECKU OIICHUBATh MIPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

yMEHHUE IPUMEHSThH PA3IMUYHbIE METO/IbI M 3aIIPOCHI IIPU MOUCKE U 0TOOpE MHGOPMALIUH
U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX ISl BHIOJHEHUSI YYEOHBIX U TO3HABATEIbHBIX
3aJa4  OMpEACNEHHOTO TUMA, MPUOOpETEeHHE OmbiTa B OOJACTH  HCHOJB30BaHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUH, OBNAJCHUE KYJIbTYpOH aKTUBHOTO
UCIOJIb30BAHUS PA3JIMYHBIX MOUCKOBBIX CHCTEM, CAMOCTOATENILHO BHIOMPATh ONTUMAIBHYIO
dbopmy npencrapieHus MHGOPMALIMU U WILTIOCTPUPOBATh pEIIaeMble 3a7a4l HECIOKHBIMU
CXeMaMu, uarpaMmmamu, IpyruMu popmamu rpa@uky U uX KOMOMHALMSIMU;

YMEHHUE UCHOJIb30BaTh U aHAJIU3UPOBATh B MPOLECCE YUYECOHOW M HCCIEN0BATEIbCKON
NEATENbHOCTH WH(OPMAIMI0O O BIUSHUM HPOMBIIUIEHHOCTH, CEJIbCKOIO XO3SICTBAa U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAKOIIEH PUPOTHOM CPEbI.

KoMMyHHKAaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHHS 3a/JaBaTh BOMPOCHl (B Xoje auanora W (WiM) AUCKYCCHUU) IO CYLIECTBY
o0OcyxmaemMol TeMbl, (OPMYIUPOBATh CBOM MNPEIJIOKEHUS OTHOCUTEIBHO BBIIIOJHEHHUS
IIPEIOKEHHON 3a/1a4u;

YMEHHUS IPEACTABIATH IOJYYEHHBIE PE3yJbTaThl IMO3HABATEIBHOW JEATEIBHOCTH B
YCTHBIX W THCBMEHHBIX TEKCTaX; JAeJIaTh MPE3CHTALUI0 pEe3yJbTaTOB BBIIIOJIHECHHUS
XUMHUYECKOTO DJKCIEepUMEHTa (J1a0OpaTOpHOTO OMbITa, JaboOpaTopHOM paboOThl IO
HCCIICIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHHUsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW MO3HAaBATEIbHOU
U UCCIIEIOBATENIbCKOM AESITENbHOCTH MPH PELIeHUH BO3HMKAIOMIMX MpOoOJIeM Ha OCHOBE
yu€Ta OOIIMX HHTEPECOB U COTJIACOBaHMSI MO3ULUMA (0OCyXIeHus, OOMEH MHEHUSMH,
«MO3TOBbI€ HITYPMbD», KOOPJIWHALUA COBMECTHBIX JIEUCTBHM, ONMpEnesieHne KPUTEPUEB 10
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U IPYTHUE).

PeryisiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe JCHCTBHSA:

YMEHUE  CAMOCTOATENIBHO  ONPENENATh  LENM  JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJUPOBaTH M TNpHU HEOOXOJMMOCTH KOPPEKTHUPOBATH  CBOIO
NeSTEeNbHOCTh, BBIOMpaTh HaubOosiee 3(PQPexkTuBHBIE CMOCOOBI peHieHUs YYEeOHBIX W
ITO3HABATEJIbHBIX 3a/1a4, CAMOCTOATEIBHO COCTABIISATh WM KOPPEKTUPOBATH MPEII0KEHHBIN
QITOPUTM ACHCTBUM NMPHU BHINOJHEHUH 3aJaHUM C YYETOM IOJY4YEHHs] HOBBIX 3HaHHUM 00
M3y4aeMbIX OOBEKTaX — BELIECTBaX M PEAKIMSIX, OLEHUBATH COOTBETCTBHUE MOJIYYEHHOTO
pe3ynbTaTa 3asBJICHHOM 1€JIM, YMEHHUE WCIOJIb30BaTh W AHAIU3UPOBATH KOHTEKCTHI,
npeasiaraeMble B YCIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pE3yJabTAaTOB MO OCBOCHHUIO O053aTEIBLHOTO COJICpKaHUS,
YCTAHOBJICHHOTO JaHHOW QeaepaibHON padodelt mporpaMMoi, BBIIEISIOT: OCBOCHHBIE



OOy4arolMMUCSl Hay4dHble 3HAaHUSA, YMEHHUS U CIOCOOBI AEHCTBUIA, creuuduyueckue s
MPEAMETHON 00JaCTH «XHUMHS», BUABI AEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpPIPETALNY, NPeoOpa30BaHUI0O W IPUMEHEHHUIO B Ppa3IMYHbIX YYEOHBIX U HOBBIX
CUTYyalUX.

K xoniy o6yuenus B 8 kiiacce npeMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX OHATUNA: aTOM, MOJIEKYJIa, XUMUUYECKUI
AJIEMEHT, MPOCTOE BEIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpOAHAS W
HEOJIHOPOJIHAsI), BaJCHTHOCTb, OTHOCHUTENIbHAsI aTOMHAs M MOJIEKYJsipHash Macca,
KOJIMYECTBO BENIECTBA, MOJb, MOJISIPHAS Macca, MaccoBas J0J1 XHUMHUYECKOTO
AJIEMEHTAa B COCJAMHEHUHU, MOJSPHBIM OOBEM, OKCHJ, KHUCIIOTAa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATENBHOCTh,  CTEIEHb  OKHCICHHWS,  XUMHYECKas  peaklus,
KJaccuuKanus peakiui: peakiuu COSIUHEHUS, PeaKIMU Pa3NIoKEeHHs, peakluu
3aMElIeHUs], peakiuu OOMEHa, SK30- M SHJIOTEPMUUYECKUE PEAKIUM, TEIIOBOMN
s dekT peakiuu, SAPO aToMa, BJIEKTPOHHBIN CJIOW aroMa, aTOMHas OpOUTalb,
paguyc aroma, XMMUYECKasi CBS3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHAs CBS3b,
WOHHAs CBS3b, HOH, KAaTHOH, aHHWOH, pPacTBOp, MaccoBas JOJisI BEHIECTBA
(IporeHTHAsE KOHIIEHTpAIUsi) B PacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITUN U NPUMEHSTH 3TH
TIOHATHSI TIPU ONKMCAHUU BEIIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUS (POpPMYJ BEIIECTB U
YPaBHEHUN XUMUUYECKUX PEAKLINM;

OTpeJeNsaTh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTETICHb
OKHCJICHHUSI AJIEMEHTOB B OWHAPHBIX COEAUWHEHUSIX, MPUHAIJICKHOCTh BEILECTB K
onpenenéHHOMY Kiaccy cCoeAuHEeHUuH 1o (opmyiaMm, BHJI XUMUYECKOM CBSI3U
(KOBaJICHTHAsl U MOHHAs) B HEOPraHUYECKUX COCIMHEHUSX;

packpbiBaTh cMbIci [leprnoaunueckoro 3akona /. Y. MenaeneeBa: 1eMOHCTPUPOBATH
MMOHWMAaHUE MEPUOUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT UX
nonoxeHus:t B Ilepuonnueckord cUCTEME, 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHUS, 3aKOHA ABOrajipo;
OMHCHIBATh M XapakTepuszoBaTh TabmuuHyio Gopmy Ilepuogudeckoit cucTemsl
XUMHUYECKUX AJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHAs moArpynna (A-rpynma)» u
«noboyHas mnoxarpymnmna (b-rpynmna)», manble U OOJbIIME TEPUOJBI, COOTHOCUTH
0003HaYeHUs1, KOTOpbIE UMEIOTCs B Tabsmie «llepronnueckas cucTeMa XUMHUECKUX
aneMeHTOB Jl. . MeHeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX DJEMEHTOB (COCTaB M 3apsj sjapa, OOIIee YHUCIO DIICKTPOHOB H
pacrpeeneHre Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KIacCU(UIUPOBATh  XMMHYECKHUE  DJIEMEHTHI, HEOpraHWYeCKue  BeIleCTRa,
XUMUYECKHE peakiuu (MO YKCIY M COCTaBY YYaCTBYIOIIMX B PEaKIMM BEIIECTB, MO
TeraoBoMy 3P hexTy);



XapaKTepru30BaTh (OMUCHIBATH) OOIIME XMMHUUYECKUE CBOMCTBA BEILIECTB PA3IMUHBIX
KJIACCOB, MOATBEPXkJasi ONUCAHWE NPUMEPAMH MOJIEKYJSIPHBIX  ypaBHEHHI
COOTBETCTBYIOIINX XUMUYECKUX PEaAKIUH;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILECHHUI B PAa3JIMYHBIX YCIOBHUSIX;
BBIYMCIIATH OTHOCUTEIBHYIO MOJIEKYJIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIO XMUMHYECKOTO 3JIeMEHTa 1o (opMmylie COEIMHEHHs, MacCOBYIO
JIOJII0 BEIIECTBA B PAcTBOpPE, MPOBOAUTH PACUYEThl MO YPaBHEHUIO XHUMHYECKOU
peaKiuy;

MIPUMEHSATH OCHOBHBIE ONEPALMHA MBICIIUTEIBHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, O0000IIeHne, CHUCTEMAaTH3aInio, KIACCU(DHUKAIINIO,  BBISBJICHHC
NPUYUHHO--CJIEJICTBEHHBIX CBSA3EH — JJI1 U3yUYEHHUs CBOIMCTB BEIIECTB M XUMHUYECKUX
peaKkiMii, eCTECTBEHHO-HAyYHble METOJbl MO3HaHUS — HAOIIOJIEHHE, M3MEpEHUE,
MOJIETUPOBAHUE, SKCIEPUMEHT (peaibHBIN 1 MBICIICHHBIN);

ClieoBaTh IMpaBWJaM TMOJb30BAHMUSI XUMHUYECKOM MOCYAOW U J1aDOpaTOPHBIM
000OpyZ0OBaHUEM, a TAKXKE MpaBuiIaM OOpaIlEHUs C BEIIECTBAMH B COOTBETCTBUU C
UHCTPYKIIUSIMU IO  BBIMIOJHEHUIO Ja0OpaTOPHBIX XUMHUYECKHX OIBITOB  TI0
HOJyYEHUI0O U COOMpaHUIO Ta3000pa3HbIX BELIECTB (BOAOpPOJAa M KHUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C OINpPENEIEHHOM MAacCOBOW J0JIEM PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATH M  MPOBOJAUTH XUMHUYECKHE SKCIEPUMEHTHI IO
Pacro3HaBAHMIO PACTBOPOB LIEJNOYEN U KHCIOT C IOMOIIBIO HHIUKATOPOB (JIaKMYC,
benondTanenH, METUIOPAHK U IpyTHe).

K xoHIy 00yueHus B 9 kijiacce npeaMeTHbIE PE3yJabTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpaxaTh C(HOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUUYECKUX MOHITUN: XUMUUYECKUN AJIEMEHT, aToM,
MOJIEKYyJla, MOH, KaTHMOH, aHHOH, IMPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb, DJICKTPOOTPUIIATEIIbHOCTD, CTENIEHb OKHUCIICHUS, XUMUYECKasl peaKIus,
XUMUYECKasi CBSI3b, TEIIOBOU 3 (DEKT peakiuu, MOIb, MOJISIPHBIM 00BEM, PacTBOp,
AIEKTPOIUTHI, HEIJIEKTPOIUTHI, JJIEKTPOIUTHYECKAs JUCCOLMAIUS, pPEaKINU
MOHHOTO OOMeEHa, KaTajlu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTHMBIC PEAKIIUH, OKHUCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH, OKUCIUTEIb,
BOCCTAaHOBHUTEIb, OKHCJECHHE W BOCCTAaHOBJICHUE, aJUIOTPONHUs, aM(pOTEPHOCTD,
XUMUYECKasi CBsI3b (KOBAJICHTHAsl, WOHHAS, METaJUIMuecKas), KpUCTaJIMYecKas
pemérka, KOppo3usi METAJLIOB, CILIaBbl, CKOPOCTh XMMUYECKON PeaKIu, MPeeTbHO
nonycrtumas konueHtpauus 111K BemecTsa;

WJLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHN U MPUMEHSTHh ATH
TOHSTHUS MPU OMMCAHUU BEIIECTB U UX IIPEBPAILICHUI;

UCIIOJIb30BaTh XMMHMUYECKYI0 CHUMBOJIUKY JJIsI COCTaBJIeHHS (DOpMys BEIIECTB H
YPaBHEHUM XUMUYECKUX PEAKLINM;

ONpEAesATh BAJEHTHOCTh M CTENEHb OKUCJICHUS XHMHYECKHX JJIEMEHTOB B
COEAMHEHUSX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeMHEHUN 1o opmysiaM, BUJI XUMUUYECKON CBsI3M (KOBAJEHTHAsI, HOHHAsI,



METaJUTMYeCKasi) B HEOPTAaHWYECKUX COCAMHEHUSX, 3apsA]l MOHA 10 XHUMHYECKOU
dbopmyre, xapakTep cpebl B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX COSAUHEHUN, TUTI
KPUCTAJUNIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpeiBath  cMmbici  Ilepuommueckoro 3axkona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €r0 TMOHUMAaHWE: OMHCHIBATh M XapaKTePU30BaTh TaOIMYHYIO
dopmy Ileprogndeckoit CHUCTEMBI XUMHUYECKHAX DJIEMEHTOB: DPa3jNYaTh IMOHSATHUS
«rnaBHas noArpynmna (A-rpynma)» u «nodounas noarpynna (b-rpymnma)», Manbeie u
OOJIBIINE EPUOIbI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOMN
Ta0JMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XHMMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps sapa, 001Iee YUCIIO MIEKTPOHOB U PACTIPEICICHHUE HX T10
AIIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MECHCHHH CBOWCTB
AJIEMEHTOB U UX COCIMHEHHUM B TMpe/iesiax MaJibIX TIEPUOJI0B U TJIABHBIX MOATPYHI C
y4€TOM CTPOCHHUS UX aTOMOB;

KIacCU(PUIIMPOBATh  XMMHYECKHE  DJICMEHTHI, HCOPTaHWYECKHUE  BEIIECTBA,
XUMUYECKHE PEaKIuy (TI0 YUCITY M COCTAaBY yYacCTBYIOIINX B PEAKIIUU BEIIECTB, 110
TEIJIOBOMY dA(PdekTy, N0 HU3MEHEHHIO CTEINEHEeW OKHUCICHHUS XUMHUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U crenuduueckrue XUMHYECKHUE CBOMCTBA
MIPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPKIast OMMCAHNUE MPUMEPaAMHU MOJICKYJIIPHBIX
Y MOHHBIX YPABHCHHUI COOTBETCTBYIOITUX XUMUYCCKUX PEAKITUH;

COCTABJISITh yYpaBHEHUS DJEKTPOJUTUYECKON JIMCCOIMAIMU KHUCIOT, MLIEIo4Yed u
COJICH, TIOJIHBIE M COKpAIIEHHBIE YPAaBHEHUs pEaKIMil HOHHOTO OOMEHa, YpaBHEHHUS
peakiuii, TOJATBEPKIAIONIMX CYIIECTBOBAHUE T'€HETUYECKOM CBSI3U  MEXIy
BEIIECTBAMHU PA3INIHBIX KIIACCOB;

PacKpbIBaTh CYIMIHOCTh OKHUCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajiaHCca ITHX PEaKInii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B PA3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCHUTENIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
MacCOBYIO JOJII0 XUMHYECKOTO JJIEMEHTa 1o (opMylie COCTMHEHHS, MaCCOBYIO
JIOJIF0 BEIIIECTBA B PACTBOpPE, MPOBOAUTH PACUYEThl MO YPaBHEHUIO XMMHYECKOU
peakiuu;

coOI0O/IaTh TMpaBWIa IIOB30BAHUS XWMHUYECKOW TOCYJAOH W J1TaOOpaTOPHBIM
o0opyIoBaHUEM, a Tak)Ke IMpaBHJIa OOpaIeHUS C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIIUSIMA TIO BBITIOJIHEGHUIO JTAOOPATOPHBIX XHUMHUYECKUX OMNBITOB TIO
MOJTYYSHUIO U COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTIIEKHUCIIOTO Ta3a);
MPOBOJIUTh  PEAKIIUHU, TMOATBEPKIAIONMINEC KauyeCTBEHHBI COCTaB  Pa3IMYHBIX
BEIIIECTB. PACIlO3HABATh OMBITHBIM MYTEM XJIOpUI-, OPOMUI-, HOIUA-, KapOOHAT-,
docdar-, cwimkar-, cynbdar-, THIAPOKCUI-NOHBI, KaTHOHBI aMMOHHS W HWOHBI
M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HEOPTaHHMYECKUX
BEIIECTB;



MIPUMEHSATH OCHOBHBIE ONEPALMH MBICIIUTEIBHON E€ATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IEeHHE, CHUCTEeMATHU3AllNIO0, BBISABICHUE MPUYUHHO-CIEICTBEHHBIX
CBsI3€M — JUIsl U3Y4YEHUs] CBOMCTB BEIIECTB U XMUMHUYECKUX pEaKlui, €CTECTBEHHO-
Hay4yHbl€ METOJbl I[O3HAHUS — HaONIOIEHHWE, W3MEPEHHUE, MOJEINPOBaHUE,
AKCIIEPUMEHT (pEeaJIbHbIN U MBICJICHHBIN ).



8 KVIACC

Ne

HaumeHoBaHue pa3jiesioB U TeM

TEMATHYECKOE IINTAHUPOBAHUE

KoaudecTBO 9acoB

KonTpoJibHbIE

IIpakTHyeckue

dyeKkTpoHHbIE (LM POBbLIE)

n/n NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [llepBoHavaibHble XUMHYECKHE TIOHATHUSA
Xumust — BakHas 00J1acThb
1.1 €CTECTBO3HAHUS U IIPAKTHYECKON 5 2 bubnmorexa [IOK
' P https://m.edsoo0.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubmnoreka IIOK
1.2 B 15 1
CHICCTRA 1 XHMITACCKHC peakitit https://m.edso0.ru/7f41837c
Wroro mo paszneny 20
Pa3znen 2. BaxHeiiliue npeacTaBUTe I HEOPraHUYECKUX BellleCTB
91 Boznyx. Kucnopona. [Tonsarue 06 6 1 bu6mmoteka [IOK
' OKCHJIaX https://m.eds00.ru/7f41837¢c
99 Bonopon.Ilonstue o kucnorax u 8 1 bubmuoreka [JOK
' COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka [IOK
' OCHOBAHHUAX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJ1aCChl 11 1 1 bubnuotexa [JOK
' HEOPTraHUYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB [I. U. MengeneeBa. CtpoeHne aroMoB. XUMHUYeCKast

cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHDbIE peaKkuuu

3.1

Ilepronnuecknii 3aKOH 1
Ilepuoanueckas cucrema
XUMHUYECKHX dj1eMeHToB JI. 1.
Mennene-eBa. CTpoeHue atoma

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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3.2

XuUMH4YecKas CBI3b.
OKHUCIUTEILHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

Uroro no pasneny

15

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

PesepBHOE Bpems

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I1O0

68
I[TPOT'PAMME
9 KIIACC
KouunyecTBo 4yacoB
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIe (IU(PPOBBIE)
Ne n/m Konrpouabusie IlpakTuueckue
NMPOrpamMmblI o0pa3oBaTe/bHbIe pecypchl
Paspnen 1. BemecTBo 1 XuMHu4ecKHe peakun
[ToBTOpeHue u yriryosieHne 3HaHUH bubnunoreka [JOK
1.1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX bubnunoreka [JOK
' peakuuii https://m.edso0.ru/7f41a636
13 DNEeKTPOIUTUYECKAS AUCCOLUALIMS. bubnnorexa [JOK

XUMUYECKHE pCaKkiun B paCTBOpaAx

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

Hroro no pazneny

Pa3gen 2. HemeTaaibl M HX COeIUHEHU ST

OO6mrast XxapakTepruCTUKa XUMUYECKHIX

bubmuorexa [JOK

2.1
anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCcTHKa XUMUIECKUX
2.2 SHCHNIIGHTOE VIA?r ninbl. Cepa u eé bubmmorexa [JOK
' pyTHEL. 6P https://m.eds00.ru/7f41a636
COCTUHEHUS
53 OO6m1ast xapakTepruCTUKa XUMUUYECKHIX bubnuoreka [JOK

aneMeHToB VA-rpymisl. A30T, pochop u ux

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

OO01as XxapakTeprUCTHKa XUMUYECKIX

bu6mmoreka [JOK
24 SHeMeHTvOB IVA-rpynmet. Yrepon n 8 https://m.edsoo.ru/7f41a636
KPEMHUH M X COCAMHCHHUS
Utoro mo pazneny 25
Pazgen 3. MeTa/uibl M HX COeTUHEHU S
. bubnmoreka [JOK
3.1 Obmue cBoHcTsa MeTaNIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxselnme Metayuibl 1 UX COSIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pasnen 4. Xumus u oxkpy:xaiomas cpeaa
41 BemntecTBa 1 MaTepualibl B )KH3HA YeJIOBEKa 3 bubmorexa LIOK
' B p https://m.edso0o.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubmorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE INTAHUPOBAHHUE

8 KVJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n u3yuyeHusi oOpa3oBaTejibHbIE
padoThI
pecypchl

1 [Ipenmer xumuu. Poias XuMUM B 5KU3HU bubnunoreka LIOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

2 [TousiTre 0 MeTOaX MO3HAHUS B XUMHUHU bubmorexa HIOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia paboTbl
3 B J1a00OpPaTOPUH U MPUEMBI OOPAILIEHUS C 1 bubmorexa HOK
PATOp P pat https://m.edsoo.ru/ffod23dc
71a00paTOPHBIM 000PYIOBAaHHEM)

4 Yucteie BemecTBa 1 cMecH. CriocoObl bubmmoteka IIOK
pa3aeneHus cmecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue

) cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON 1 brbmmorexa [TOK

pHMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI bubmorexa LIOK
Y https://m.edsoo.ru/ff0d2a6¢

7 XuMUUYECKue A1eMEHThl. 3HAKU (CUMBOJIbI) bubmuoreka [{OK
XUMHUYECKHUX DJIECMEHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocTrie U CIIOKHBIE BEllecTBa bubmorexa HOK

p H https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIISIpPHOE YUECHHUE bubmorexa LIOK

YJAPHOE y1 https://m.eds00.ru/ffod2d50
3aKOH ITOCTOSIHCTBA COCTABa BEIIIECTB.

10 Xumnueckas popmyna. BaneHTHOCTh aTOMOB bubmmorexa LIOK

pMYJId. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DIIEMEHTOB
11 OtHOocHUTENnbHAs aTOMHAas Macca. bubnunoreka LIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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OTtHOCHUTEILHAS MOJICKYJIsIpHAad Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 1o XUMHYECKOTO DJIEMEHTA B bubnunoreka LIOK
COCTUHEHUN https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BenectBa. Moss. MossipHast bubmmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®dU3NYECKUEe U XUMHUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycaoBuUsl NPOTEKaHUS bubmmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KkonnyecTBa, Macchl BELIECTBA 110 bubnnorexa [JOK
YPAaBHEHUSM XUMHUYECKUX PEaKLUN https://m.edsoo.ru/ff0d5708
Knaccudukarusa XuMrU4eCKUX peakiui
18 (coe I/IHq;HI/IﬂH A3JI0KEHUS 331\1; eLI{I/m bubmmorexa [IOK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHne brbmmorexa LTOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alHsI 3HAaHHHA
20 KonTposabnas padora Nel no teme «Bermecta bubmuotexa [IOK
Y XUMUYECKHE PEAKLIHH https://m.edso00.ru/ff0d4290
Bosnyx — cmechk razos. CocTaB Bo3ayxa.
21 Knc?l};xo — 3JIEMEHT U IPOCTOE BCHY:CTBO bubmmorexa [IOK
poA P B ' https://m.edsoo.ru/ff0d448e
O30H
duznyecKkue 1 XUMUIECKHE CBONCTBA
22 KHUCTIOpo/ia (peakluy OKUCIICHUS, TOPEHHE) bubmorexa [TOK
POz \peart > TOP ' https://m.edsoo.ru/ff0d4614
[TonsTHe 06 okcugax
CrniocoObl oty4eHus KUCIopo/ia B
but6mmoreka [IOK
23 71a00paTOpPUX U IPOMBIIIIEHHOCTH.

IIpumeHeHue kucnopoaa

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d323c
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TennoBoii 3¢ ekt XUMUIeCKO# peakiuu,

24 IIOHATHE O TEPMOXUMHYECKOM YPaBHEHUHU bubmmorexa LOK
p yp ’ https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIHIX
Tommso (HepTh, Yroiab U METAH).
25 3ar SISHCEEI/ICq];OS a a, CII0COOBI z:ro bubmorexa LOK
p AYXds https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHIS
[TpakTrueckas padora Ne 3 o Teme
26 «[Tonydyenue u coOupanue KUCI0poaa bubnnorexa LHOK
yi N P poad, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
97 Bonopo — sneMeHT U IpocToe BELECTBO. Bbu6motreka [JOK
Haxoxnenue B npupoae https://m.edsoo.ru/ff0d4ddo
28 DuU3NYECKue U XUMUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuoreka [{OK
2 I1
9 OHATHE O KHCIIOTAX 1 COTAX https://m.edsoo.ru/ff0d50d2
30 CniocoOsbI moty4eHus BOAOpoia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 «Hpon €HUE U 12061/1 aHue BOJOpOJIa bubmorexa HOK
i . p AOPOA, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €r0 CBOWCTBY»
bubmmoteka IIOK
32 M I é . A
OJISIPHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOTHYECTBA BEIECTBA
33 rasa o ero U3BeCTHOMY KOJHUYECTB bubmorexa HOK
.. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UITH 00BbEMY
Berurcnenus 006EMOB Ta30B M0 ypaBHEHHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHEIX bubmmorexa TIOK
p . https://m.edso0.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusznueckre 1 XUMHUUECKHE CBOMCTBA BObI bubmmorexa TOK
g https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 06 nHIUKATOpaX but6mmoreka [IOK
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https://m.edsoo.ru/ff0d59e2

Bopna xak pactBoputens. HacbleHasie u

bubnunorexa LIOK

37 .M
HEHACBIIICHHbIE pacTBOPbI. MaccoBas 107s https://m.edsoo.ru/FfOd5hA0
BEILIECTBA B paCTBOPE
[TpakTrueckas padora Ne 5 o Teme
38 «IIpuroroBiieHne pacTBOPOB C ONPENEIEHHON bubamorexa LOK
p N N p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIel paCTBOPEHHOTO BEILIECTBA
39 KoHnTtpoinbnas pabota Ne2 o teme bubnmnoreka HOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcHbl: cOCTaB, KIIaCCU(UKAIINS, bubnunoreka LIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XMuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, Ki1accuuKarus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XMMUYECKHE CBOMCTBA bubmmoreka HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIIOT bubmmorexa [JOK
i https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI bubmuoreka [{OK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bu6muoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUN»
48 I'enernueckas cBsi3p MEXKY KiIaccaMu bubmuoreka [IOK

HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/00ad9a50
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bubnunoreka LIOK

49 O00011IeHNE U CUCTEMATU3ALUS 3HAHUN
m 1 https://m.edso0.ru/00ad9ch?2
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE Bbu6muotexa [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
[TepBble MOMBITKH KiIacCUPUKAITTN
51 XUMHYECKHUX 31eMeHTOB. IloHsTHe 0 rpymmax bubnnorexa LHOK
' Pyl https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
[lepuonnueckuii 3akoH u [lepronuueckas
52 crucTeMa XMMHU4YecKux anmemenToB [1. 1 bubnnorexa [JOK
o https://m.edsoo.ru/00ada52c
Menneneesa
53 ITepuonsl, rpyIIIBL, TOATPYIIIIEI Bubmiorexa OK
PHOZRL TPY » OATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmmoreka [JOK
H3otonbl https://m.edsoo.ru/00ada342
CTpoeHHe IEKTPOHHBIX 000JI0YCK aTOMOB
55 anemenToB lleproaunueckoit cuctemsr J{. U bubmorexa LHOK
PHOA T https://m.edsoo.ru/00ada6bc
Mennaeneena
XapakTepucTuKa XMMHYECKOTO 3JIEMEHTa 110
. bubnuoreka [{OK
56 ero noyioxkeHuto B [lepuoguyeckoit cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa s
57 a3BUTHS HAYKU U npakTuku. [. U bubmorexa [JOK
p K B p . I https://m.edsoo.ru/00ada96e
MeHnneneeB — y4€HBIN, IEAATOT U TPaKIaHUH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIECMEHTOB https://m.edso0.ru/00adaab8
but6mmorexa [IOK
59 HMonnag xumndeckas cBsA3b
https://m.edsoo.ru/00adac34
60 KoBanenTHas noagpHast XUMUYECKas CBSI3b bubmmorexa TIOK
p https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
61 KoBanenTHast HenossipHasi XUMHUYECKasi CBS3b

https://m.edso0.ru/00adaab9
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bubnunoreka LIOK
2 1
6 Crenens okueeri https://m.edsoo.ru/00adae28
63 OKHUCINTEIHHO-BOCCTAHOBUATEIBHBIE PEAKIIUI 1 bubmotexa [JOK
peaKtt https://m.eds00.ru/00adb076
bubnunoreka LIOK
64 OKHUCINTEIN U BOCCTAaHOBUTEIN 1 https://m.eds00.ru/00adb076
65 Kontponbnas pabota Ne4 no reme «CtpoeHue 1 1 bubmmoreka [JOK
aToMa. XMMHYECKas CBI3b» https://m.edsoo.ru/00adbh486
66 PesepBHblil ypok. O60011eHNE 1 1 Bbu6motreka [JOK
CHCTEeMaTH3aIMs 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ad9ch?
68 PesepBHblit ypok. OGo01IeHNE U 1 Bbu6mmoteka [JOK
cUCTeEMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 6
9 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabubie IIpakTnyeckue
n/n Bceero H3yueHusi oOpa3zoBaTejbHbIE
padoTshI padoTsbI
pecypcsl
ITepnonmueckuii 3axkoH. Ilepnoamueckas
1 cnfTeMﬂa XUMHAYECKUX BJ'IGMIC)HT())IB pI Y| 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
2 XUMHUYECKHX DJIEMEHTOB IIEPBLIX TPEX 1 bubmorexa LIOK
p p https://m.edsoo.ru/00adb6b6
TIEPHOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bu6muoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKON CBSI3M U THUIIBI 1 but6mmoreka [IOK
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KPUCTAJUIMYECKUX PELIETOK

https://m.edso0.ru/00adbac6

Kontposbnas padora Nel o teme

5 «IloBTOpenue u yriay0iaeHue 3SHAaHUH
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

6 Krnaccudukanust XMMUYECKUX PEAKIIHA 110 bubmmoreka [JOK
Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[IoHsATHE O CKOPOCTH XMMHUYECKON PEAKIUU.

7 [TonsATHE O TOMOT€HHBIX U T€TEPOTEHHBIX bubmmorexa LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

8 @DakTOpPHI, BIUSIOIIKNE HA CKOPOCTh bubnuoreka [IOK
XMMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubnuoreka [{OK
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIIUTHYECKON JUCCOLMALUH. bubmmnoreka HOK

10
CunbHble U cllabble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

11 Hounrie ypaBHEHUS peakIIuil bubmorexa HOK

yp p https://m.edsoo.ru/00add448
XuMHUYECKHEe CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE MpEICTaBICHUN 00 bubnmorexa [IOK
p . https://m.eds00.ru/00add5d8
ANEKTPOJUTUYECKON AUCCOLMAIIIHI
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MIPEACTABICHUH 00 AIEKTPOTUTHIECKON bubmmorexa [IOK
pelt P https://m.edsoo.ru/00add8b2
JIUCCOITUAITIN
14 [TonsTHE O rUIpONH3E CONen bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6nunorexa LIOK

15 O06o0menre u cucTeMaTr3aIus 3HaHUI

B t https://m.edsoo.ru/00addd12

16 [TpakTuueckas padota Ne 1. «Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3ada4»

https://m.edsoo.ru/00addbfa
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KonTtponsHast padora Ne2 o reme

bub6nmoreka [IOK

17 «INEKTPOJIUTUYECKAS TUCCOIIAALIUS.

p A At https://m.edsoo.ru/00addecO
XVUMUYECKUE PEAKIIMH B PACTBOPAX)

18 OO0m1as xapakTepucTHKa rajJoreHoOB. bubnmnoreka HOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposogopon. ConsHas KUCIIOTa,

19 XI/IME‘ICCKI/I: CBOMCTBA, MOJIYYCHUE bubmmorexa [JOK

> HOIYH ’ https://m.edsoo.ru/00ade104
pUMEHEHUE
[TpakTudeckas padota Ne 2 1o Teme
20 «Ilonmydenue CoITHON KUCTOTHI, U3YUCHHE €€ bubmmorexa [JOK
L i https://m.edso0.ru/00ade348
CBOICTB»
Brrurcnenus o ypaBHEHUSM XUMHUYECKUAX

21 €aKIINil, €CJIM OJIMH U3 PEarcHTOB JaH B bubmmorexa [JOK
P ’ p https://m.edsoo.ru/00ade488
M30BITKE

99 OO6mmas xapakTepucTrka 31emMeHToB VIA- bubnnorexa [JOK
TpyHIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUNY CEPHI.

23 Haxox(Ij:[eHI/Ie CEPEI I/qu:é COC,HI/IHeII){I/Iﬁ B bubnmorexa HOK

p N https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI

24 CepoBoaopoj, cTpoeHue, pu3nyeckue u bubmuoreka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxkcuapl cepbl. CepHas KUCIIOTa, GU3HIECKUE bubnmnoreka [JOK
Y XMMUYECKHE CBOMCTBA, IPUMEHEHNE https://m.edsoo.ru/00adea28
XVMUYECKUE PeaKIIuH, JIekKalllle B OCHOBE

26 HMPOMBIIIJICHHOTO CII0C00a MOTyYeHUs bubmuoreka [IOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIeH Cpelibl COETUHEHUSIMH CEPbI

97 Beruucnenue MaccoBoil JOIM BBIXOJ1a bubmmoreka [IOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a

28 OO61mas xapakTepucThKa 3JeMeHTOB VA- bubmmoreka [JOK

rpymibl. A30T, pacpoCTpaHEHUE B IPUPO/IE,

https://m.edsoo.ru/00adeea6
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¢du3nueckrue 1 XMMUYECKHE CBOWCTBA

AMMI/IaK, €ro (bnmqecm/le U XUMHWYECKHUEC

bubnunoreka LIOK

29
CBOICTBA, MOJIy4YCHHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTuueckas padora Ne 3 o reme

30 «[TonydyeHne aMMuaKa, U3y4eHHE €ro bubmmorexa [JOK

o > MY https://m.eds00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ GU3nIecKue u bubnmnoreka HOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS

39 B KaUECTBE MUHEPAIbHBIX YI0OpEHUI. bubnuoreka [{OK
XHUMHYECKOE 3arpsA3HEHUE OKPYKAOIIEH https://m.edsoo.ru/00adf518
CpeIbl COCTMHECHUSIMHU a30Ta
®ochop. Okcun docdopa (V) u pochopnas

33 KHCJIOTa, PU3HYECKUE U XUMUUYECKHE bubmorexa HOK

o https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YEeHUE
Ucnonb3oBanue pocdaToB B KauecTBe
34 MUHEPATBHBIX YA0OpeHUid. 3arps3HeHue brbmmorexa LTOK
PEBILIT YAOOP P https://m.eds00.ru/00adfc20
npUpoaHoit cpenbl hocharamu
VYrnepon, pacnpocTpaHeHue B IPUPOJIE, bubmuoteka [IOK

35 .
du3NYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yriaepoaa, ux Gpusndeckue u

36 XAMHYECKHE CBONCTBA. DKOJIOTHICCKHUE bubmuoreka [{OK
po0JIeMbl, CBSI3aHHBIE C OKCHUJIOM YTJepoaa https://m.edsoo.ru/00adfebe
(V)

bubnunorexa LIOK
37 VYronbHast KucioTa u € conu
https://m.edso0.ru/00ae006¢
[IpaxkTuueckas padora Ne 4 o reme
38 "TTorydeHne yriIeKUCIIOro ra3a bubmmorexa [JOK
i _ ) . https://m.edsoo.ru/00ae027e
KauectBennast peakuus Ha KapOOHAT-HOH
39 [lepBoHauanbHbIE MOHATHUS 00 OPraHUYECKUX bu6nuorexa [IOK

BCIICCTBAX KAaK O COCAMHCHUAX YIJICPpOaa

https://m.edso0.ru/00ae054¢
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bubnunoreka LIOK

40 KpemHuuii u ero coe fuHeHU
P . https://m.edsoo.ru/00ae080a
[IpakTuyeckas padora Ne 5. Pemenue
41 DKCIHEPUMEHTAIBHBIX 3aJ1a4 10 TEME buGnnorexa [IOK
p . https://m.eds00.ru/00ae0bf2
«Baxkneinne HeMeTamibl U UX COEIUHEHUSD)

42 KonTtponsnast padora Ne3 o reme bubnuoreka [JOK
«Baxueime HeMETaJUIBI U UX COEIUHECHUS https://m.edsoo.ru/00ae0el18
OO0mias XxapakKTepuCcTUKa XUMHYECKUX

43 3JIEMEHTOB — METAJUIOB. MeTamnnyueckas bubmuoreka [IOK
CBSI3b M METAJUIMYECKask KpUCTAIUINYECKas https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAILIOB
XHUMHUUYECKHE CBOIICTBA METAJIIOB.

44 DIIEKTPOXUMHUUECKHUH PSIT HAIPSOKEHUI buGnuorexa [IOK

p p p https://m.edso0.ru/00ae1156
METAJLIOB
OO01mue criocoObl TOTYYSHUST METAJLIOB.

45 CnniaBel. Beruncnenus no ypaBHEHUAM bubmmoreka HOK
XAMHMYECKUX PEaKUUi, €CIIU OJUH U3 https://m.edso0.ru/00ae1156
pEeareHTOB COAEPKUT MPUMECH

46 IToHsTHE O KOPPO3MH METAIIOB bubmorexa HOK

pp https://m.edsoo.ru/00ae1278
bubmmoteka IIOK

47 €JIOUHBIE METAJIbI
i https://m.edsoo.ru/00ae14b2

48 Okcuabl ¥ TUAPOKCUIBI HATPUS U KaJIUA bubnnorexa [JOK

g AP a p https://m.edsoo.ru/00ael4b?2

49 [IlenouHo3eMenbHbIE METAIIIBI — KaJbLHK 1 bubmuoreka [{OK
Mar"aui https://m.edsoo.ru/00ael15e8

50 Baxneime coenuHEHNS KaJIbIUI bubmmorexa TIOK

a H https://m.edso0.ru/00ael15e8

51 O0001IeHNEe U cUCTEMATH3AINS 3HAHUH

. . bubmunoreka IJOK
52 JKEcTkoCcTh BOMIBI M CLIOCOOBI €€ YCTPaHECHHS 1

https://m.edsoo.ru/00ae1886
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53 [IpaxTuueckas padora Ne 6 o reme bu6bnuorexa [IOK
"YK&cTkoCTh BOJIBI M METO/IbI €€ yCcTpaHeHus " https://m.edsoo.ru/00aelae8
bu6nmorexa [IOK
54 ATroMUHHUN
https://m.edsoo0.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmnoreka HOK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bub6nmoreka [IOK
56 Kenezo
https://m.edso0.ru/00ae1d86
57 Oxkcunpl, runpokcuabl u conu xenesa (1) u bubnnorexa [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O0001IeHNEe U CHCTEMATH3aLKs 3HAHUI
[TpakTuueckast pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIIBHBIX 3a7a4 110 TEME bubmorexa [JOK
p . s https://m.edsoo.ru/00ae3de8
«BakHeine MeTalIbl U UX COCIUHEHUS
Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX
€aKIUi, eClIi OJUH U3 PearcHTOB JaH B
60 §36LITKe WM COAC )KI/ITI:I)'I HMECH bubmorexa [JOK
Aep . p ’ https://m.eds00.ru/00ae1750
BrruuciieHus MaccoBoOIi IOJIU BRIXOAa
MIPOJIYKTA PEaKIIUH
61 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH
62 KonTtponbHnas padora Ne4 o Teme
«Baxxnennire MeTalIbl B UX COCIMHCHUS
BemiectBa u MmaTepuanbl B TOBCEAHEBHOM bubnunorexa LIOK
63
JKU3HH YEJTOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEN bubnuotexa [JOK
cpensl https://m.edso0.ru/00ae4270
65 Ponp XxvMuu B pelIeHnH SKOJOTHYECKHUX bu6muoreka [JOK
npoOemM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U bubmuotexa [JOK

cUCTEMaTH3alus 3HaHUH

https://m.edso0.ru/00ae0d0a



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67 PesepBublit ypok. O0o0mIeHNE U

cUCTeMaTHU3alus 3HaAaHUU

PesepBHbIil ypok. O0001ICHHE 1
cUCTEeMaTH3aIHs 3HAHUH

68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6nmorexa [IOK
https://m.edsoo.ru/00ad9ch2
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