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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHLENIMHU IPENoAaBaHMsl y4eOHOIo NpeaMera
«Xumusi» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaroOIMXCA CpPEACTBAMH Y4YeOHOIo IpeaMeTa, YCTaHaBIUBAeT
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 10 pa3/iesiaM U TEMaM IPOrpamMMbl 110 XUMHH, ONPENEISAET KOJIUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyUYEHUS] XUMHUH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOIro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI NMpOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011ero 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHUE XUMUH CIYKUT OCHOBOW /I (POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOMIETOCS, €ro
IpEeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
NpPEeCTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus Ti00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPreTUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peaju3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHE MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHOM  y4eOHON  NeATelIbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM HKHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYyYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI51a HA €JUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPAMOTHOCTH 00yYarOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TpPHUPOJAE, K YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KoJoruiyeckoe oOpa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAYKU XMMHUU Ha OINpe/IeIEHHOM JTare e€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHMs OPUEHTUPOBAH HA OCBOEHUE
00yYaroIKUMUCS CUCTEMbI NEPBOHAYAIBHBIX TMOHATHIH XMMUHU, OCHOB HEOPIaHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IOHATUN OPraHUYECKON XUMHH.

CrpykTypa copepkaHusl IPOrpaMMbl 0 XUMHUHM C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl NMOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpPraHM30BaHbl IO NPHUHIMILY IOCIEN0BATEIBHOIO Pa3BUTHS 3HAHMI HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBIMOJHSAS (QYHKIUM OOBSICHEHHUS U IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS M BO3MOKHOCTEH
MIPAaKTUYECKOr0 MPUMEHEHHUS U MTOJTYyYEHHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEICTABICHUS O
XUMHYECKON COCTAaBJAIOIICH HAYYHOM KAapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxatomuit Mupy, «buosnorus. 5—7 kinaccel» U «PU3uKa. 7 KJI1accy.

[Tpu n3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKOIN HAyKH KaK
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTU YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOW KYyJIbTYphl. 3a/iada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMA — BaKHEHIINUX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKHUX
MOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOrO0 XapakTepa, S3blka HayKu, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU N3YYEHHUH BELECTB M XUMUYECKUX peaKuil, B
(GOopMHpOBaHMM W pPa3BUTUM T[I03HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
MIO3HABATENbHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1eTeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHH XMMUU Ha YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMsI Ba)XHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAIbHO PAa3BUTOI JIMYHOCTH, TOTOBOM K CaM0OOOpa30BaHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYeCKOe MpHOOIIeHHEe Oo0yJaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIIbHOM  JIEATENBHOCTH,  HAy4YyHbIM  METOJaM  IIO3HaHuA,
(bopMHPYIOIIUM MOTHBALIMIO M pa3BUTHE CIOCOOHOCTEHN K XUMHU;

— oOecreueHrne YCIOBHM, CIIOCOOCTBYIONIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OTIBITa
pa3HOOOpa3HON JEATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH M OLICHWBATh SIBICHUS OKPY’XKAIOIIETO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMBIT, TOJY4YEHHbIE MPU HM3YUYEHUU XHUMHUH, MPUMEHATh HUX MpPH pelIeHuu NpodieM B
MTOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popmupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUHN, TOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKU LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHSI CBOETO 370POBbS M OKPYXKAIOIICH MPUPOTHON
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YUYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTaTbHEHUIIIEro 00ydeHusl.

OO01miee Ynciio 4acoB, OTBEACHHBIX IS M3YYCHUS XMMUU HA YPOBHE OCHOBHOT'O OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieNeHus: cMeceil.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
YHCJIa CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel mo GhopmynamMm XUMUYIECKUX COCTUHEHUH.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukaus XuMUYeCKUX peakiuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYAOH, MpaBujiamMu padOThl B JabopaTopuu W MpUEMaMU
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATIEHUE M KOHJCHCAIMS BOJABI) U XUMUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJIEICTBHE MeNa ¢ KUCIOTOM) SBIEHU, HabIt01eHne
M ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJOpHIOM Oapusi, paznoxkenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmenu (), usydenme crocoGoB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomatorpadus, TMpOBEIEHHWE OUYUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHUCaHHE
pEe3yabTaTOB MPOBEJICHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MacChl, CO3/1aHUE
MojieIe MOJIEKYT (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoze, Gu3nueckue U XUMHUECKHUe CBOMCTBA (peakiuu TOPEHHUS).
Oxcunel. Ilpumenenue xucnopoma. CrnocoObl TMONy4eHUS KUCIOpoJda B Jaboparopuu U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAM(pUKAIUS
KHCIIOPOJIA.

TemmoBoit A((PekT XUMHUYECKOW peakIuh, TEPMOXMMHUYECKHE YpPaBHEHHUS, DK30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bomopon — »smemMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IPHUPOIE,
buznyecKre 1 XUMHUYIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHus. KucioTer u comu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputenb. PactBopbel. HackieHHnele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOJHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukainus oOCHOBaHHWM: WIENOYM W HEPACTBOPHMBIE OCHOBAHMS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucior. Psan akruBnoctu metamioB H. H. bekerosa. Ilosyyenue Kucior.

Comu. Homenknatypa cosieid. @usznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHWE WX CBOMCTB, IOJy4Y€HUE, COOMpaHHME, paclO3HABaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0B HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KIIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEUTpalIu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 Mo TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKasl CBSA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKN XUMHUYECKUX dleMeHToB. [loHsATHE O Tpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCU/IBL.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux a3nemeHtos J[. H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenne aromoB. CocrtaB artomMHbIX suep. M3orombl. OnexktpoHbl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U pakTuku. 1. 1. MenaeneeB — yu€HbIil U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi (TOPEHUE, PEAKIIUH Pa3JI0KEHUS, COETUHEHMUS).

Meoscnpeomemmnbwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsI OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OOmme ecTeCTBEHHO--HAYYHBIC TOHSATHS: HAy4YHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAIUIMYECKON PEMIETKM U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. I[loHsTme o xuMuuyeckoM paBHOBecHHM. DakKTOpBI, BIHSIONIME HAa CKOPOCTH
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIOIB30BAaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHl U HEIJIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS MPOTEKaHUs pEaKUUil MOHHOTO OOMEHa, MOJHBIC U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEecca AUCCOLUALUN
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpeHHEe, peaKluu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pEeIIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl U X coeJUHEHHSA

OOmiass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XUMHYECKHE CBOWCTBA, IOJIy4YEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue u (QU3NYeCKUe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XUMHUYECKHE CBOICTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoThl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbpaT-uoH. HaxoxneHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue u
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupojae. AMMHUaK, ero pu3ndeckue 1 XuMHUIECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMs, UX (HU3HUECKHE U XMMUYECKHE CBONCTBA,
npuMeHeHne. KauecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJyYeHHE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyuyeHue. lMcmonb3oBaHue QochaToB B KadyecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUS KIIMMara, MapHUKOBBIN 3 @ekr. YrompHas KUciIoTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, HojydeHHe U npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasbHblE MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COECIUMHEHUSX yriepoaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YyKCycHas kuciora). IIpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE 0 OMOOTMYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJy4Y€HHE M NpPHUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o6 okcujge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHUS CTPOUTENBHBIX MaTEpPHUAIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, H3y4eHHUE XUMHUECKUX CBOMICTB pa30aBIeHHON cepHOU
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIONIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YAOOpEHHIA,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeNbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), M3YUEHHE MOJENIEH KpUCTAUNIMYECKUX PEMIETOK anamasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPONCTBOM NPOTUBOras3a, NoJy4yeHHue, coOupaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHWJIMKaT-UOHbl M MW3YYEHHE MPU3HAKOB MX IMPOTEKAHMs, O3HAKOMJIEHME C MpPOIyKLHUEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETAJJIbl U UX COCIUHEHUS.



MeTajibl M MX COeTMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTralMyueckas CBSI3b M METAJUIMYECKas KpUCTaJUITMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HaOpsDKEHUA MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: osokeHue B [lepuoanyueckoit cucteMe XUMUYECKUX 3J1eMEHTOB /I,
N. MengaeneeBa, CTpOEHHE UX aTOMOB, HAXOXAEHUE B Ipupoac. OU3HMUECKHUE U XUMUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbI U THAPOKCUIIBI HATPHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHEHHI.

[IlenoyHo3emMenbHbICE METAUIBl MarHUuil M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHelmme coenuHEHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

AntoMunuii: nonoxxenue B Ilepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Ipupoae. OPU3MUYECKHEe U XUMUYECKHE CBOWCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuomnueckodt cucrtemMe XuMu4eckux a3yemeHtoB J[. U.
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuapl u conu skenesa (I1) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUJIA KaJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIMi Ha MOHBI: MArHus, Kalbllus, alFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS M THAPOKCHUJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelne MeTaabl U UX COCTUHCHHS.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. [lepBas momomip MpH XUMHUYECKUX OXKOrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ikcnepumenm:

n3ydeHrne o0pasioB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MATEPHAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
SIBJISIFOIIMXCS] CHCTEMHBIMU JUIS1 OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO 1IUKJIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHbIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHaIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs PEMIETKA, CIUIaBbl, (U3UYECKHE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

buosorus: ¢dorocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IIOJC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS IIPOrpaMMbl OCHOBHOro 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe 0O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, NPUHATHIMU B OOILECTBE NpPAaBUIAMU M HOpPMaMH IOBEJIEHHS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPaXKAal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(pOpMAaLUEl O MepeJoBbIX JOCTHKEHHUSX U OTKPBITUSIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpaKAaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNU O COLHUAIBHBIX HOpPMax M IMpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATENbCKON, TBOPUECKOW W JAPYTMX BHIAX JESATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AeATelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX M
NPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTABISIOLIME OCHOBY IS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NpPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SIX YelIOBEKa C MPUPOIAHON Cpenod, O posn
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

NO3HABATENbHbIE MOTHBBI, HalpaBIECHHbIE Ha IOJYyYEHHE HOBBIX 3HAHUHM IO XHMMH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOI0OJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOM paOboOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOy4eHHI0 M MO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMI0, TPOCKTHOM M HCCIENI0BATEIbCKON EATENIBHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pOBBIM 00pa3 >XKW3HU, OCO3HAHME IIOCIEACTBUN U HENPUATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMS), HEOOXOAWMOCTH COOJIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEpEC K MPAKTUYECKOMY M3YUEHHUIO TPodeccuili U Tpyaa pa3IMvIHOro poja, YBaXKCHUE K
TPy M pe3yJibTaTaM TPYIOBOW JCATEIHHOCTH, B TOM UYHCJIE Ha OCHOBE NPHUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

HKOJIOTHYECKHU 1IeTIECO00pa3HOe OTHOIIECHUE K MPUPOAC KaK UCTOYHHUKY JKU3HU Ha 3eMIle,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHWE IIEHHOCTH COOJIFOICHHUS TPaBUI OE30MMaCHOTO IMOBEJCHHS MIPH pabOTe ¢ BEIIECTBAMU,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, IMOJIy4aeMble NpPHU H3yUYEHUU XUMHH, 7S PEIIeHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ HM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B COCTaBC MeTaHpeILMeTHBIX p€3y.]'IBTaTOB BBIACIAOT 3HAYUMBIC dJIA q)OpMI/IPOBaHI/ISI
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUU U3 ATHX MPeaAMeTOB (POPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/IZ HUCIIOJIB30BAThH HpI/IéMLI JIOTUYCCKOTO MBINIJICHUA HpI/I OCBOCHHNHN 3H3HPII>1:
pacKpbIBaTh CMBICII XUMUYECKUX TMOHATHH  (BBIACNIATH MX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHNYCCKUX BCHICCTB U XUMHNUYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, 1eTyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, NPeoOpa3oBbIBaTh MIMPOKO
HpI/IMeHHCMBIe B XUMHUHU MOJICIBHBIC HpC,Z[CTaBJIeHI/IH — XI/IMI/I‘{CCKI/Iﬁ 3HAK (CI/IMBOJI BHGMCHTa),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/la4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEePU30BaTh CYIIECTBCHHBIC MPHU3HAKH H3YYaeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaKqu/’I, BBISIBJIIATH 06LLII/IC 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJIe,Z[CTBeHHBIe CBiA3U U
HpOTHBOpG‘II/IH B H3yqaeMHx HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM MPOIEcca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(DOPMALIUIO PA3TMYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKH
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

yYMEHHE MPUMEHATh Pa3IUYHbIE METOIBI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(MOpPMALIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYJIbTYPOl aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATH B MpoIecce YYeOHON W HCCIeI0BaTENIbCKOU
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUsl 3aJaBaTh BOIpPOCH (B XOAe Juanora M (WIM) AMCKYCCHH) TO CYIIECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaxX; JAeNaTh IMPE3CHTALUI0 PE3YJIbTATOB BBINOJIHEHUS XUMHYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH TPU PEIICHHMH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC YHUBepcaJbHbIe y4eOHbIe 1eCTBHUA:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelieHHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUN INpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIECTBAX U PEaKIIMIX, OLICHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM 1enu,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMble B YCJIOBUU 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



o0ydJalomuMuCcs Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI JAeWcTBUi, crneuuduueckue Ais
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny obyuenus B 8 kiacce mpeaMeTHbIE pe3ybTaTbl Ha 0a30BOM ypPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAsI aTOMHash M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHI, KHCIOTa, OCHOBAaHUE, COJlb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHh OKUCIICHUS, XUMHUYECKas peaKiysi, Kiaccuukanus
peakuuii: peakliui COeAMHEHUS, PEaKLUU Pa3JIoKEHUs!, PEaKUN 3aMELICHUS, PEaKIUU
o0MeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XMMHUYECKYI0 CHMBOIIMKY JJIsi COCTaBJCHHS (OpMyN BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJI XHUMHYECKOH CBs3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosokeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAHEHMsSI MAacChl BEIIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHAas moAarpynna (A-rpynma)» u
«mobounas mnonrpymmna (b-rpynma)», Manble U OoibIINE NEPUOJIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (coCTaB M 3apsja  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IUIHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHMsI XUMUYECKUX IIPEBPALLICHUI B PAa3JIMYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATH OCHOBHBIE OMNEPALMHM MBICIUTEIBHON AEATENIBHOCTH — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
-CIICICTBEHHBIX CBSI3€M — JUJI1 M3YYEHHUs CBOKCTB BEILIECTB U XMMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJbI  TO3HAHWS  —  HAONMIOJAEHWEe,  M3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOIYYCHHIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTh XMUMHUYECKHE HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHUCJIOT C TIOMOIIbIO MHIUKATOPOB (JIaKMYC, (peHONIDTaNCeHH, METHIIOPAHK U JPYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIUs, peakUud HOHHOrO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pemeéTka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUM U MPUMEHATH 3TU
MOHSTHUS MTPU ONMCAHUU BEIIECTB U X MPEBPAIICHUI;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHUKY Ui COCTaBJICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEeNiTh BaJEHTHOCTh M CTENEHb OKUCJICHHS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaCCy COCNMHEHHH 1o (opmysaMm, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [lepuoanmdeckoro 3akona JI. 1. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynma)» u «nobouHas moarpymma (b-rpynma)», Mameie W OOJbIINE TEPUOMIBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsj sapa, oo1ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTAaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, [0 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKLU;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh IpaBWja I0JIb30BAaHUS XMMHMYECKOW TOCYJoH U J1abopaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB 10 MOJIy4YEHUIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U YTIIEKUCIIOTO Ta3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAUECTBEHHBI COCTaB Pa3jIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBaHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJubHbIe IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayaibHble XUMHUYECKHE MOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmnoreka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIul
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
2.3 aneMeHToB VA-Tpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-rpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro o paznueny 25



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

Pa3gen 3. MeTaJJIbI M UX COeIUHEHU A

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 OKpyKammas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOC Bpems 3 bubmorexa HOK
P P https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbubie IlpakTnyeckue
n/n Bceero u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHe 0 MeTOAAX O3HAHUS B XUMUU 1 bubmmorexa [JOK

8 https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia

3 paboThl B 1a00paTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2

5 «Paznenenue cmeceilt (Ha mpumepe 1 bubmorexa HOK

s N PUMED https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBL I MOTICKYIHL https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmnoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo0.ru/ff0d5230
14 DOU3NYECKUEe U XUMUUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHUYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienus konmaecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX bubmorexa HOK
B . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0’KCHHS e bubmorexa HOK
A P : https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
t AHCT- Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas bub6nuorexa [IOK

Bo3ayxa. Kucimopom — sieMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa LHOK
PaTOPHIL 1 TIp ‘ https://m edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LHOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITonmydenne u cobupanue BoI0poOa,

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo ero U3BECTHOM bubmmorexa [JOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Boruncnenus 005EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMH HAa OCHOBE 3aKOHA bubmorexa LHOK
7P N . . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [Tonstre 06 bubmmoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HIGI:HaCBI peHHLIE aCTBOPBI MH:ICCOBEUI bubmmorexa [JOK
m PACTBOPEL. https://m.eds00.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoOB C bubnuoreka [IOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA bubnmoreka [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: 101 q)eHI/Iﬂ XHMHqZSKHe bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 I'enernueckas cBsI3b MEKy KJIacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
m 8 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorera [JOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cHCTEMa XUMHUECKUX bubmorexa [JOK
pHOA https://m.edsoo.ru/00ada52¢c
anemeHToB /1. I. Menaeneena
b K
53 [Tepwoapl, TPYIITBI, TOATPYIIITHI nomorexa IO

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3JIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U nipakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiiriecias cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHAs1 monsipHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAs XUMHUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTenes okucieHiA https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnuoreka [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

«Ctpoenne atoMa. XUMHUUYECKas! CBS3bY

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

66 PesepBHbIil ypok. O600ICeHHE 1 1 bubnunoreka [HOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O6o0mieHue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9cb?2
68 Bcepoccuiickas npoBepouHas pabota 1 ngs?;;?:clj(s?)gﬁ/iffo d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnoguueckas cucrema 1 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHUOIOB

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHu4uecKo# CBS3U U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 bubnnoreka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a TUHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS pPeaKIINA buGnnorexa LIOK
yp peakit https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUI bubnmorexa LOK
p uﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 TTousTie o runponze coien bubnmorexa LOK
/P https://m.edsoo.ru/00add9d4
O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
15 B
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «PeleHue 3KCIIEPUMEHTATBHBIX Bubmorexa ITOK
P https://m.edsoo.ru/00addbfa
3a7a9»
KonrponsHas padora Ne2 o teme
17 «SJIGIIZT OJ'II/ITIf‘-ICCKaH HCCOLAAINA bubmmorexa LHOK
p A HHATU https://m.edsoo.ru/00addecO
XVUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
XJiopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMUYECKHE CBOWMCTBA, MOJTYyUYEHUE,
MIPUMEHEHUE

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

[IpakTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITomyueHue COITHON KUCIOTHI,
Y . N https://m.edsoo.ru/00ade348
U3y4YEeHUE €€ CBOWCTB»
Brruncnenus no ypaBHeHUsIM
21 XUMWYECKUX PEAKLIUNA, €CII OOUH U3 Bubmaorexa ITOK
p ’ https://m.edso00.ru/00ade488
pEeareHToB J1aH B N30BITKE
99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
ANnoTpornHbie MOAU(UKALIUY CEPHI.
93 Haxoxnenue cepbl 1 €€ cCOeTMHEHUI bubnuorexa [JOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnmnoreka [JOK
¢uznyecKkue 1 XuMHUYECKHE CBONCTBA https://m.edso0.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOWCTBA Bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IPUMCHEHUE
XYUMHYECKUE peaKkilui, JexKalinue B
OCHOBE ITPOMBILIIEHHOT'O CrIocoba
26 MIOJTyY€HUs] CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
97 Brruncnenue MaccoBOi#l JOJIM BBIXO/1a bu6mmorexa [IOK
IIPOYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OO01mast XxapakTepuCcTHKa dJICMCHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacripocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XHMUYCCKHE CBOMCTBA, IOIYUYCHUE U
Y https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITomydyeHre aMmmMHuaKa, U3y4eHue ero bubmorexa HOK
Y 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuid. XuMHU4YECKOe bubmorexa LHOK
yAHOOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((i))Ta (1)(1)1/11)31/1(1163:1(1/16 u bubnuorexa LIOK

p L https://m.edso0o.ru/00adf68a
XUMHYECKHE CBONCTBA, MOyYCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATBHBIX YI00pEHUH. bubnuoteka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edsoo.ru/00adfc20
docharamu
Yruepon, paciipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

p ? He https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrUYecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIoM yriaeposa (1V)

37 VYronpHas KUCIoTa U €€ COu bubmorexa OK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme

38 "IlosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KauecTBenHnas peakimusi Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavaibHBIC TOHATHSA 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubnmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnwuii u ero coenuuenus bubnmnorexa [IOK
https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxueiinye HeMeTaIbl U UX https://m.edsoo0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxueiinye HeMeTaIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCITUHCHUS
OO01mas xapakTepucTUKa XUMUIECKIX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METAJINYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHMHUYECKHE CBOIICTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael1156
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O0611me crnocoObl MoTydeHUs
MmeTtauioB. CruiaBel. Beraucienus mo

45 ABHEHUSIM XMMHUYECKUX PEaKIil buGnnorexa LIOK
yP PCAKIIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47
IHenoumpie MeTaibl https://m.edsoo.ru/00ael14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmoreka [IOK
KaJIus https://m.edsoo.ru/00ael14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbILIMA U Mardui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coefuHEHUA KAJIbLIUS bubmaorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHNEe U CUCTEMATU3ALIS
3HAHUU
59 JKEcTKOCTh BOABI U CIIOCOOKI €& bu6mmoreka [JOK
YCTpaHEHUS https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTkoCTh BOIBI M METOOEI €€ bubmmorera [TOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIU JKEJe3a

bubmuorexa [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka HOK
«BaxxHelmue MeTamibl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUSD)
Boruncnenus mo ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COACPXKUT IpuMecH. Beraucienus https://m.edso00.ru/00ae1750
MAacCOBOM JI0JI BBIXOJA IPOIYKTa
peakiuu
61 O000I11IeHNE U CUCTEMATU3AIUS
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «BaxuHelme MeTamibl 1 UX
COETMHEHUS)
63 BemectBa u matepuansl B bu6mmoreka [JOK
MMOBCETHEBHOM KU3HU YEJIOBEKa https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXaroIIeH Cpeabl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pelieHuu bubnnoreka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O6o0uieHue u bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PesepBublit ypok. O6001eHne 1 bub6nuorexa [IOK
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CUCTEMAaTHU3al U 3HaAaHUN

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

68

PesepBHbIil ypok. O6001IeHNE 1
crucTemMaTu3auurs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,
AxkimonepHoe obmiectBo «M3marensctBo «IIpocBemenue

Tabnuuper: [leproguyeckas cucreMa XUMUYECKUX 3ieMeHToB 1. 1.
MenneneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUUECKUHN Pl HATIPSIKEHUS

MCTAJIJIOB.

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -

MeTtoauueckoe-niocooue-mist-yanress. pdf

IMNPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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