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HHOACHUTEJBbHAA 3AIIUCKA

[TporpaMmMa o XuMuu Ha ypOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUIl K pe3ylibTaTaM OCBOCHUS OCHOBHOI 00pa3oBaTelIbHON MPOrpaMMbl OCHOBHOT'O
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepalbHOU
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xumuM Ja€T MpEACTaBICHUE O ILENAX, OoO0med cTparernu OOydeHHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO NpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IIPELyCMATPUBAET paclpeesieHue ero 1o Kiaccam U
CTPYKTYpHUPOBAHHE 10 pa3jiesiaM U TeMaM MPOrpaMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEPKaHUS, PEKOMEHIYEMYI0 TOCIEI0BaTEIbHOCTh
U3yYCHUS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEJIMETHBIX CBS3€H, JOTMKH Y4eOHOTO
nporiecca, BO3PAaCTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl Ha
YpOBHE OCHOBHOTO 00IIIer0 00pa30BaHus, a TaK)Ke TpeOOBaHUM K pe3ysbTaTaM 00yUYeHHs] XUMUU
Ha YypOBHE LeJell W3ydeHHs NpeaMeTa U OCHOBHBIX BHJOB yueOHO-IIO3HABaTEIbHON
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIepIKaHusl.

3HaHME XUMUH CIIY>KUT OCHOBOH 11 (POpMHUPOBAHUS MUPOBO33pEHUsT 00y4aloIIerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUY BEIIECTB B IPUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJIEeM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CHIPHEBOI,
HHEPreTUYECKOM, MUILEBON U SKOJIOTHYECKOH 0€30MacHOCTH, TPO0JIEM 3ApaBOOXPAHEHUS.

N3yuenne xuMuu:

CIOCOOCTBYET pealu3alMid BO3MOXKHOCTEH JJIsi camMOpa3BUTUS U (OpPMUPOBAHUS
KyJbTYpPBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBIIUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydarouuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yueOHOM  JesITeIbHOCTH,  3KCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JEATEIHHOCTH,

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSAM, K MpPHUPOJAE, K 4YEIOBEKYy, BHOCUT CBOM BKJIaJ B 3KOJOTrMYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaroIKUMUCS CUCTEMbI NePBOHAYAIBHBIX TMOHATHI XMUMUHU, OCHOB HEOPIraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CtpykTypa copepxaHusl MPOrpaMMbl MO XMMHHU c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. CopepiaHUe CKJIAAbIBAETCS U3 CUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPTraHHM30BaHbl MO MPUHIUIY IOCJIEAOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOCHUH aTOMa U XMMHYECKOH CBSI3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IMIOCIEOBATEIBHO OT OJHOTO YPOBHA K JApyromy,
BBIMOJHSAS (QYHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpPUPOJIBL,
[IEHHOCTHOTO OTHOIIIEHHUS K HAYYHOMY 3HAHUIO U METOJIaM M03HaHUs B HayKe. M3yueHne Xumun
IPOUCXOAUT C MPHUBJICYEHHEM 3HAHUNW W3 pPaHEEe M3YUYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJBTYpHIL. 3afada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHPOBO33PEHUYECKOT0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS TIPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHWW W HMX TNPUMEHEHHUH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1eATEeIbHOCTH, OCBOEHUH TPaBUIl OE30MaCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHBIM  METOJaM  IO3HaHUS,
(GhOpMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUH,

— obecrieueHHe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUIUMHUCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o6mIel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHITh M OLIGHWBAThH SIBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YYEHUH XUMHHU, TPUMEHATh WX TPH peIIeHuH TpoliemM B
MTOBCETHEBHOM KU3HU U TPYIOBOH IESATEIBHOCTH;

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO01ee YUCIIO YacoB, OTBEACHHBIX I M3yUCHUS XUMHUHU Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B § kimacce — 68 yacos (2 yaca B Hejeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



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
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BenecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

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

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCUTENbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
YHClIa CTPYKTYPHBIX €IMHHUII BeniecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHEHUM.

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 XMMHUYECKOW MOCYJIOHM, MpaBMwiiaMH pabOThl B JIA0OpaTOpuu M HpuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNE METHOUN MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUH, HaOII0IeH e
M ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejne3a ¢ pactBopoM coiu Mmenu (ll), msydenme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpoMarorpadusi, TPOBEJACHHE OUYMCTKH TOBAPEHHOW COJIM, HAOMIOJCHUE W OIMCaHUE
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 kuciopoja B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPCHHUS).
Oxcunel. Ilpumenenue xucnopoma. CrnocoObl TMONy4eHUS KUCIOpoJda B Jaboparopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupojae. O30H — almoTpornHas MOIu(HUKAIAS
KHCIIOPOJIA.

TermnoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YpaBHEHUS, 5K30- H
SHAOTEPMUYECKHE peakiuu. TOMIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bogopon — »snemeHT u mpocroe BemlecTBO. Haxoxkaenwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMHUYIECKIE CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNyueHus. KucioTer u comu.

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

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHuele 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
MPUPOIHBIX BOJI.

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

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
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 OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOACHHE 00Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAaCTBOPEHUS BEIIECTB C Pa3IUYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BEIIECTB PAa3IMUYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3aumojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKUHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
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. XMMHUYECKas CBSA3b. OKHUCINTEIHLHO-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.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . 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.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

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 npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

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

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakliuu pas3yioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSTHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AETIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIC IOHSTHSA: HAy4HbBIM (akT, TUIoTe3a, TEOopus, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
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 XUMUYECKOU
CBSI3H.

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

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 PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTue 0 cxopoctu XuMHUUecKo peakiuu. IlonsTHe 006 00paTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsTHE O TOMOreHHBIX M TreTeporeHHbIX peakuusax. [lonsarne o
karanuse. [loHsTme o0 XuMuyeckoM paBHOBecHMH. DakKTOpBL, BIMSIOLNME HAa CKOPOCTh
XUMUYECKON PEaKlUU U MOJIOKEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIBbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

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

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE 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 IKcnepumenmn.

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
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeidl (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPH3HAKK MPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
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.
XvMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOICHCTBHE C MeTaulaMH, HeMeTaJUlaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
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. CTpoeHune M (QU3NYEeCKHe CBOMCTBA 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, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M cheruduyeckue). XHUMHUYECKUE peakiuH,
JeKale B OCHOBE IPOMBILIUIEHHOTO croco0a MoidydeHus cepHoW Kuciotrel. I[Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cylbdaT-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B TMpUpoAE. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKaIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. 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. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHSI B KauyeCTBE MHHEPaJTbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
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 CBOWMCTBa, nosyuyeHue. lcmonb3oBaHue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnel. OcoOEHHOCTH CTPOEHHUST aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W NMPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa 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.

[TlepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEAMHEHMSIX yriepoja
(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 OMOJIOTMYECKN BaXKHBIX BEIIECCTBAX:
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 mnpencrasieHuss o6 okcuge kpemuus (V) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAaHKUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxxHeimune
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 00pasliaMu XJOpPUIOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUjE€OMaTepuaoB), HaOdIofeHHEe Tpolecca OOYIJIMBaHUS  caxapa IOx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYe€HHE XMMHMUYECKHX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yI00pEHUH,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKkIuid Ha WOH aMMOHHA M (ocdar-noH M W3y4YeHHE MPHU3HAKOB MX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduTa, ¢yJUiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJy4YeHue, CoOOMpaHue, paclo3HaBaHue
U U3y4YCHHE CBOWCTB YIJIEKHCIIOTO ra3a, POBEJCHHE KAYEeCTBEHHBIX PEaKklIMi Ha KapOoHAT U
CHJIMKAaT-MOHBl ¥ M3y4YCHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIGHHWE C TPOIYyKIHEH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasiibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKMX DJJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. ODJIEKTPOXMMHUYECKUN Pl HanpsDKeHUH MeTauioB. PU3MYECKMe W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMydeHusl MeTaIoB. [IOHATHE O KOPPO3UH METaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJACHHE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCUHEHUM.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOWCTBA MAarHus M Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJIeHUE B mpupoje. Ousznyeckne U XUMHUYECKUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HUE aToMa, HaxoXKJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeuasl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYeHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (I1) u xenesa
(1), meau (11), HaOrOIEHUE U ONMCAHKME MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalusl U KaJiblusg (BO3MOXHO HCIIOJIB30BAaHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BaxkHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLias cpeaa

BemectBa u Marepuainbl B MOBCEJHEBHOM KMU3HU YelloBeKa. be3omacHoe Mcmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTpAaBJICHHSIX.

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

Xumuueckuii IKcnepumenm:

n3ydeHne 00pasIoB MaTeprajoB (CTEKIIO, CIIABbl METAJIJIOB, MIOJUMEPHBIC MAaTEPUAIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3€H MPHU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIIUXCSI CACTEMHBIMHU JIJIS1 OT/IEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.



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: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

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

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTHBO, BOJHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XOJIe 0O0Y4YEHHUsI XMMUHU B €UHCTBE YUE€OHOI M BOCIIUTATEIBHOMN JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH W  JTyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IpPaBUIAMU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUSA M COLIMAIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTAaThl OTPaXKAal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKM B JKH3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepeoBbIX JOCTUKEHUSAX U OTKPBITHIX
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 OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JIESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS 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
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3aUMOCBS3AX YEJIOBEKAa C MPUPOIHOMN Cpemoi, o poin
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 YUTATENBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHON paboTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

uHTEpec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popMHUpPOBaHHS KYJIbTYPHI 3/10POBbI:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JXKW3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE 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 M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE 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 XUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCIEUTHON MpO(EeCCHOHAIBHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOro0 U Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYalMAX, YTPOKAKOIINX 310POBBIO U )KU3HU JIKOJICH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
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 MeTaHpeﬂMeTHBIX pe?,YJ'IBTaTOB BBIACIAOT 3HAYUMBIC IS (1)0pMI/Ip0BaHI/I$I
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUI, TMIOTe3a, (aKT, cUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

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
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMyla M YypaBHEHHE XHMHYECKOH peakluud — TpU pElIeHUH Yy4eOHO-
MO3HABATENIBHBIX 3a/la4, C YyYETOM OTHX MOJEIBHBIX TMPEJACTABICHUN BBISBIATH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHNYCCKUX peaxunﬁ, BBISIBJIIATH OGH.IPIG 3aKOHOMepHOCTI/I, HpI/I‘-II/IHHO-CJICIICTBCHHBIe CBiA3U U
HpOTHBOpG‘II/ISI B H3yqaeMBIX HpOI_ICCCElX U SIBJICHUSX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO 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(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO  HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
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 Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
NEeSITeIbHOCTH HH(POPMAIIMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIE/IOBATEIbCKON JIEATENbHOCTU MPH PElICHHH BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE yudéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
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, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEIMETHBIE PE3YJIbTATHI

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



o0OyyarolMMUCST HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.

K koHuy oOydeHus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHUN: aTOM, MOJIEKyJa, XUMHYECKHM
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3 HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CJIOW aToMma, aTOMHas OpOMTal b, paJuyCc aroma, XMMUYecKas CBs3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;

® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX IIOHATUH M TNPUMEHATH ITH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

® [ICTI0JIb30BATh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBieHHUs (OpMysl BeIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

® ONpe/IeATh BAJICHTHOCTh AaTOMOB DJJIEMEHTOB B OWHApPHBIX COCIUHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

e packpbiBaTh cMmbIci llepuonnueckoro 3akona . M. MeHneneeBa: AeMOHCTpHUpPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMS, 3aKOHAa ABOTaipo;

®ONMMCHIBATh M XapaKTepu3oBaTh TabmuuHyro ¢opmy Ilepuoguueckoir cucTembl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «TJIaBHas moAarpynmna (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», mManble U OoiblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuognueckas cucteMa XMMHUYECKHX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

e Ki1accu(UUIMPOBATh XUMHUYECKHE 3JIEMEHTHI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
shdexty);

® XapaKTepu30BaTh (OMUCHIBaTh) OOILIME XWMHUYECKHE CBOWCTBAa BEIIECTB pa3IUYHBIX
KJIACCOB,  IOATBEP)KJAasl  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

® [[POTHO3UPOBATh CBONCTBA BEILECTB B 3aBUCUMOCTU OT MX Kauye€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;

® BHIYHCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO
JIOJIF0 XMMUYECKOT0 AJIEMEHTa 10 (hopMyJie COeTMHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



® [PUMCHATh OCHOBHBIC OIIEpAllMM MBICIUTEIBHON ACATEIBHOCTH — AaHAIU3 U CHHTES,
cpaBHEeHHE, 0000IIeHNE, CUCTEMATH3alNI0, KIAaCCU(UKALMIO, BBIABICHUE MPUYUHHO-
CJIIEICTBEHHBIX CBS3€M — I M3Yy4YCHMS CBOMCTB BEIECTB U XMMMYECKUX PEaKLHM,
€CTeCTBEHHO-HAyYHbIE =~ METOABl  TO3HAHUS  —  HAONMIOJACHHME,  HM3MEpEHHE,
MOJICJINPOBAHME, SIKCIIEPUMEHT (peaslbHbI U MBICICHHBII);

eCJIE/IOBaTh IPaBWJIaM IIOJb30BaHHUA XMMHUYECKOHM TOCYJOoH U  J1aOOpaTOpHBIM
000pyI0BaHHEM, a TaKXe IpaBUIaM OOpAIleHUs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSAMU 10 BBIIOJHEHUIO J1a00OPATOPHBIX XUMHUYECKUX OIBITOB 10 MOJIy4YEHUIO
U coOupaHuio ra3o00pa3HbIX BeIIeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U IIPOBOJMTH XUMHUYECKHE SKCIIEPUMEHTBHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C HOMOILBIO UHIMKATOPOB (JIAKMYC, (heHOI(PTATIEHH, METUIOPAHXK U APYTHE).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

® DacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUH: XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
JEKTPOOTPULIATENBHOCTD, CTEIEHb OKUCICHMS, XUMUYECKas PEaKLUs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakuuu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCIICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
koHuentpauus [1/IK Bemectsa;

® MJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX IIOHATUH W TNPUMEHATH ITH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

® ICTIOJIb30BAaTh XMMUYECKYI0 CHUMBOJHMKY JUIsI COCTaBieHHs (opMysl BeIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIPEIENSITh BAJIEHTHOCTh M CTENEHb OKUCIIEHUSI XUMUYECKHUX 3JIEMEHTOB B COETMHEHUSIX
pa3IMYHOTO COCTaBa, IPHUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY Kiaccy
coequHEHUN 1o ¢opMysaM, BUJ XUMHUYECKOH CBA3M (KOBaJIEHTHAs, WOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyIe, XxapakTep cpelbl B BOAHBIX PAacCTBOpPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbIca [lepuonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTpUPOBATh €r0
NOHMMAaHME: ONKCHIBATh M XapaKTepu3oBaTh TabiauuHyio ¢opmy [lepuonndeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnmna (b-rpynma)», maneie u Goiblive MepUOJBbI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
YHCJIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTAaB U
3apsiz s7pa, oOlIee YNUCIIO NIEKTPOHOB M PACHPENENICHUE UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJeNax MaJbIX NEPUOJOB M IJIaBHBIX HNOArPYHI C YYETOM CTPOECHUS
UX aTOMOB;



e KJlTacCU(PUIMPOBAaTh XUMHUYECKHE 3JIEMEHTbl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATh) OO0mMME U crnenuuueckue XUMHYECKHUE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

® COCTaBJIATh YPAaBHEHMsI 3JEKTPOJUTUUYECKON IUCCOLMALUM KHUCIOT, IIEJI04Yeld U CoJel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

® PacKpbIBaTh CYIIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIMNA IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTU OT HX CTPOEHHS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

® BLIYKCIISATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

ecoOM0laTh  MpaBMJa IOJb30BAHUSA XUMHUYECKOW TOCYJOH M JIaOBOpaTOpHBIM
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);

® [IPOBOJUTH PEAKIIMH, IMOATBEPIKIAIONINE KAYECTBEHHBIH 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;

® [[PUMEHATh OCHOBHBIE OIEpPAIlMM MBICIUTEIBHON AESITEIBHOCTH — aHAIW3 M CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHble METOJbl IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komirectso Hacos JyiekTpoHHbBbIE (IU(PPOBBIE)
n/n TeM MPOrpaMMBbl Bcero KonTponsmrie HpaxTHaeckne o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKHUE MTOHATHS
Xumusa — Ba)kHas 00J1aCThb
11 €CTECTBO3HAHUSA U 5 0 2 bubnuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
12 BemectBa n xuMuueckue 15 1 0 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro mo pazneny 20
Paznen 2. BaxHelinue npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilousarue 6 0 1 bu6mmoreka [IOK
00 oKkcHmax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 0 1 bu6nmoreka [JOK
U COJISIX https://m.edso0.ru/7f41837c
23 Bona. Pacteopsl. [lonsitue 06 5 0 1 bubnnorexka [JOK
OCHOBaHHSX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHCHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. Ilepuoaguueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIE Pe€aKIIuH

Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CTpoeHue aTroma

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

XUMHYECKas CBI3b.

3.2 OKHCITUTEIBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIILHBIC peaKL[I/II/I
Bbu6mmoreka [JOK
Hroro no pasaeity 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa IOK
https://m.edso00.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mm Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 0Bpaz0OBaTEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpenue u yrirybneHne 3HaHUHA 5 1 0 Bu6muotexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 7 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[MH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro mo pazneny 16
Pa3pen 2. HeMeTaJJIBI M X CO€IHUHEHUS
21 OO01mas xapakTepuCcTHKa XUMUYECKUX 4 0 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmsl. ["anoress https://m.edsoo.ru/7f41a636
22 smeenos Virrpymes Ceparn et 6 0 0 BuGaoresa LIOK
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX
bu6nmorexa LIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 0 1 .
COCTHHEHIS https://m.edsoo.ru/7f41a636
OO01mas xapakTepuCcCTHKa XUMUYECKUX Bubnmorexa [[OK
2.4 aneMeHToB |VA-rpynmnsl. Yriepona u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUU U UX COCIUHEHUS — )
Hroro mo pazueny 25
Pa3nen 3. MeTa/Liibl U HX COeIMHEHUS
3.1 OO0mrme cBoOWCTBa METAIIOB 4 0 0 bubmorexa HOK

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

3.2 Baxkueime MeTautbl U UX CO€IUHEHUS

bubnunoreka LIOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3znen ‘4. XuMHS U OKPYKAKIIASA cpeaa
bu6nmorexa [IOK
4.1 BerectBa 1 MaTepHaibl B )KH3HH YeJI0BEKA 4 https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
PesepBHOE Bpemst 3 Bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
N KoJunyecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE
Il/-l] Tema ypoxa Beero Kontpoabnbie Ilpakruueckne 00pa3oBaTeibHbIE
padoThI padoThI pecypchl
[Ipenmer xumuu. Ponp xuMuu B 5KU3HU
1 yesjoBeKa. XMMHs B cucTeMe Hayk. Tena u 1 0 0 bubmuorexa [JOK
BemecTBa. GU3nuecKue CBOMCTBA BEIIECTB. https://m.edsoo.ru/ff0d210c
ArperaTHoe COCTOSTHHUE BEILECTB.
bubmuorexa [JOK
2 [TousTre 0 MeTOAaX MO3HAHUSA B XUMUH 1 0 0 hitps://m.edsoo.ru/ff0d227e
, | Do mton e Mowampstons | ; [ S ok
patop p paill https://m.edsoo.ru/ff0d23dc
12a00paTOPHBIM 000PYTOBAaHHEM)
4 Yuctele BemecTBa U cmecu. CrmocoOb! 1 0 0 bu6mmoreka [IOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
5 | coeoet (s mpeonepe ommoren nasapere ! 0 ] BuGmorexa LIOK
prMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [IOK
6 ATOMBI M MOTICKY LI 1 0 0 https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 0 0 bu6nmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 IIpocTeie u CII0KHBIE BEIIECTBA 1 0 0 https://m.edso0.ru/ff0d2a6e
bu6mmorexa [IOK
9 ATOMHO-MOJICKYJIPHOE YHEHHE 1 0 0 https://m.edsoo.ru/ff0d2d50
10 | Xomicenas bupsyme. Banemmors aowor ! 0 0 buGmnorexa LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
XAMHYECKHUX DJIEMEHTOB
11 OrtHocuTenbHAas aTOMHAs Macca. 1 0 0 bubmmoreka [JOK



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
https://m.edsoo.ru/ff0d2eae

OTtHocuTENbHAs MOJIEKYJISIpHAsE Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 10711 XUMHWYECKOT0 3JIEMEHTa B bubmuoreka [JOK
COCIMHCHUHT https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moisib. Mousipaast bu6mmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 Du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XUMHUECKas PEaKIUs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBus NpoTEKaHUS bubmuorexa [JOK
XMMHUYECKHX peaKIni https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHMS MacChl BEIIECTB. bu6mmoreka [IOK
XUMHYECKUE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brrancienus koimyaecTBa, MacChl BEIIECTBA 10 bu6mmoreka [IOK
YPaBHCHHSM XMMHUYECKHX PEAKIHii https://m.edsoo.ru/ff0d5708
18 (coonmernns, paviomerma, svemenms BuSmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 mucroneier. Ocoduenme Bubmoreka LIOK
' o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponsnas padora Nel no teme «BermectBa bubnuoreka [IOK
U XUMHYECKUE PEAKIIUI» https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CoctaB Bo3ayxa.
21 Kucnopon — aeMeHT 1 IpocToe BEIecTBO. bubnnoreka [JOK
O30H —aJUTOTPOITHAS MOIU(PUKAIIHS https://m.edsoo.ru/ff0d448e
KHCJIOPO/Ia.
dusnyeckne 1 XUMHIESCKIE CBOMCTB
22 KI/Icgnope(;:(a ?peaKI_II/II/I SEHCECiII:H Cro;eHI/Ie) bubmorexa LHOK
’ ' https://m.edsoo.ru/ff0d4614
ITonsarme 00 okcumax
23 aaopatopin n mpowsenOOT Bamorexa LIOK
' https://m.edsoo.ru/ff0d497a
[Tpumenenue Kuciopoaa
24 TennoBoii 3¢ hekT XuMHUIEeCKON peakiuH, bubnnoreka [JOK



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
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IOHATHUC O TCPMOXUMHUUYCCKOM YPAaBHCHUMU,
OK30- U SHAOTCPMUUCCKHX PCAKIIUAX

TomuBo (HeTh, yroiabs U METaH).

https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK

25 3arps3HeHue BO3AyXxa, CIOCOOBI €ro https://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHUS
26 | dhomyasmare s oopeiins mmenepors Bunorexa LIOK
y oup poa, https://m.edsoo.ru/ff0d4ae?
M3y4YEHHUE €ro CBOKMCTBY
27 Bonopoa — sneMeHT u mpocToe BEIIEeCTBO. bu6mmoreka [IOK
HaxoxeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojgopoa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonsaTHe 0 KUCIOTAX U COJISAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI nosty4eHust BOAOPOa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 | Bongacume votmpanms sopopera BuGmorexa LIOK
y oup ALOposa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE ero CBOMCTBY
N N bubnuotexa [JOK
32 MosnsipHblii 00BEM ra3oB. 3ak0H ABOTapoO https://m.eds00.ru/ff0d542e
y | Do b somre s B 10K
oMy y https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITU 00BEMY
o | s o oo e B 10K
peaxil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUN T'a30B
35 dusnueckre U XUMUYECKUE CBOMCTBA BOJIBI bubmmorexa LJOK
a https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 CoctaB ocHoBanwuii. [ToHsiTHe 06 HHIUKATOpAX https://m.eds00.ru/ff0d59e2
37 Bopna xak pactBoputens. HacbllieHHbIE U bubnuoreka [JOK



https://m.edsoo.ru/ff0d4790
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HCHACBIIICHHBIC paCTBOPHI. MaccoBas mois
BCIIICCTBA B paCTBOPEC

[IpakTrueckas padota Ne 5 mo Teme

https://m.edsoo.ru/ff0d5b40

38 «IIpuroToBiieHrE PaCTBOPOB C OMPEACIEHHON bubmorexa [IOK
N . . https://m.edsoo.ru/ff0d5eba
MaccOBOM J0JI€il paCTBOPEHHOTO BEILIECTBAY
39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kucnopon. Bonoposa. Bona» https://m.edsoo0.ru/ff0d6342
Oxcunpl: cocTaB, KIaccu(pUKaIs,
HoMmeHknarypa. Knaccudukanus
40 HEOpPraHUYECKUX COeAUHEHUN. OKCUIBL. bubnnorexa [HOK
Kiaccudukaiiusi okCHI0B: cosieo0pa3yroiime https://m.edsoo.ru/ff0d664e
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEpHBIC) U
HecoJieoOpa3zyromue. HomeHkiatypa oKCHI0B.
a1 dusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
okcu10B. [TomydeHnue okcuIoB. https://m.edsoo.ru/ff0d664e
cHoBanus. Knaccudukanus oCHOBaHUM:
42 I(I)Iénoqn u HepaCTBO}()bI/IMBII; OCHOBaHHUSI. bubmorexa [IOK
N https://m.edsoo.ru/ff0d67ca
Homenkmnatypa ocHOBaHUH.
43 dusznyeckrue U XUMHUUECKHE CBOMCTBA bu6mmoreka [JOK
ocHoBaHui. [ToryyeHne OCHOBaHHUIA. https://m.edsoo.ru/ff0d67ca
44 Kucnotsl. Knaccuduxanus Kucior. bubnnoreka [JOK
Homenknarypa KHCIIOT. https://m.edsoo.ru/ffOdfee2
o | o s oA cor B LOK
o ' https://m.edsoo.ru/ffOdfee2
[TonydeHnue KUCIOT.
P ubmoera LIOK
. ' https://m.edsoo.ru/00ad9474
coJei.
[IpakTnueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33/1a4 TI0 TEME bubnmnoreka [JOK

«OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX
COETUHEHUN)

https://m.edso0.ru/00ad9b7c
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I'eneTnueckas CBA3b MCXKY KJIacCaMu

bubmuoreka [JOK

48 HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK

49 O0001IeHrEe U cUCTEMATH3al1s] 3HAHUH. https://m.eds00.ru/00ad9ch?2

50 KonrtponsHas padora Ne3 no reme "OCHOBHBIE bubmumoreka [IOK
KJIaCChl HEOPTaHUYECKUX COeTUHCHHI" https://m.edsoo.ru/00ad9ela
[TepBbIie MOMBITKH KIacCUPUKAITII
XUMHYECKHX JIeMeHTOB. [ToHsATHE O TpymIax
CXOJHBIX BJIEMEHTOB (ILIEJIOYHBIE H

51 menﬂqu03eMeJH)Hme ;H;Tannm rajoTCHBI bubmorexa LHOK

’ ’ https://m.edsoo.ru/00ad9ffa
WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIC
00pa3yroT aMpOTEepHBIC OKCHJIBI H
TUAPOKCH/IBI.
[Tepunonnueckuii 3akoH. [lepuoanueckas
CUCTEMa XMMHUYECKUX 3J1eMeHToB J1.1.
MenaeneeBa. KopoTkonepuoanas u bu6mmoreka [IOK
52 . .
JMHHOTIepruoIHast popmsl [lepuoauyeckoit https://m.edsoo.ru/00ada52c
CHUCTEMbI XUMHYECKHX deMeHTOoB JI. 1.
MeHnpeneeBa.
Ilepuonn! u rpynnsl. @U3HMYeCKUM CMBICT
53 no;lajﬂnIfOBoropIiIOMepa HOMEPOB TepHoIa U bubmorexa LIOK
’ https://m.edso0.ru/00ada52c
TPYIIBI AJIEMEHTA.

54 Crpoenue atomoB. CocTaB aTOMHBIX SJIEP. bubnnoreka [JOK
M30TOMBI. DIEKTPOHBI. https://m.edsoo.ru/00ada342
CTpocHHE 3IECKTPOHHEBIX 000JIOUEK aTOMOB

55 neTgBHX 20 XI/IMI/II:IGCKI/IX 2JIEMEHTOB bubmmorexa [TOK

- https://m.edsoo.ru/00ada6bc
[Tepuonnueckoit cucremsl [I.1. Menaeneena.
XapakTepuCcTHKa XUMHYECKOTO DJIEMEHTA 110
56 el“Opl'IOJ'IO}:KCHI/IIO B [lepuonnueckoii cucreme Eubmorexa LIOK
https://m.edso0.ru/00ada824
. . Menneneena
3navenue [leproauyeckoro 3akoHa st Bubnuotexa LIOK
57 pa3BUTHA HAayKku U npaktuku. 1. 1.

MenpeneeB — y4€HbIN, NTEIaror 1 rpakJJaHuH

https://m.edso0.ru/00ada96e
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DNEeKTPOOTPULIATEIILHOCTh ATOMOB
XUMHYECKHUX 3JIEMEHTOB. 3aKOHOMEPHOCTH

58 U3MEHEHUS paguyca aTOMOB XUMUYECKHUX 1 bubmumoreka [IOK
JJIEMEHTOB, METAIIINYECKUX U https://m.edsoo.ru/00adaab8
HEMETAITNYECKUX CBOWCTB I10 TPYIIIaM U
MIePUOJIaM.

bu6mmoreka [IOK

59 Honwast xumisecias cz 1 https://m.edsoo.ru/00adac34

60 KoBasieHTHas moJisipHast XMMUYECKast CBSI3b 1 bubmorexa LIOK

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

61 KoBasieHTHas1 HEMOIsIpHAs XMMUYECKas CBS3b 1 bubmorexa LHOK

https://m.edsoo.ru/00adaab9
bu6mmorexka [IOK

62 (CTene, OKHCICHHS . https://m.edsoo.ru/00adae28

63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 1 bubnuorexa [JOK
ITporiecchl OKUCIIEHHUS B BOCCTAHOBJICHHS. https://m.edso0.ru/00adb076

64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 bubmorexa LIOK

https://m.edso00.ru/00adb076

65 KonTponsnas padora Ne4 no teme «CtpoeHue 1 bubnnoreka [JOK
aTomMa. XMMHYECKas CBI3b)» https://m.edso0.ru/00adb486

o | s n o : B 10K

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

67 O06o00mIeHre u cucTeMaTU3aIys 3HaHUH. 1 bubmuorexa [JOK
XUMUYECKUE PEaAKIUH. https://m.edso00.ru/00ad9cb?2

68 O06o001IeHre u cucTeMaTU3aIys 3HaHUH. 1 bubmuorexa [JOK
CrpoeHue aToma. https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KJIACC

Ne
n/n

Tema ypoka

Ilepuonnueckuii 3akoH. [lepuoanueckas
crucTemMa XuMu4Yeckux anemeHToB 1. M.
MenneneeBa. CTpoeHHE aTOMOB.

3aKOHOM€pHOCTI/I B U3MEHEHHUM CBOMCTB
XUMHYCCKUX 3JICMCHTOB IMECPBLIX TpéX
MIepuoa0B, Kajinid, KaJIbIHA 1 UX
COCI{I/IHGHI/Iﬁ B COOTBCTCTBHUU C ITOJIOKCHHUECM
JJICMCHTOB B HepHO,HquCKOﬁ CHUCTCMC U
CTPOCHUEM UX aTOMOB.

KoaunuyecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHBbIE LU (PPOBHIE
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/00adh59e

bubmuorexa [JOK
https://m.edso0.ru/00adb6b6

CrtpoeHue BelecTBa: BUJIbl XUMUYECKON
CBsA3U. THIIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA
KPUCTAJUIMYECKOW PEIIETKH U BUIA
XUMHUYECKOU CBS3U.

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIECTB. XUMHUECKUE
CBOICTBA BEILLIECTB, OTHOCSILUXCS K
Pa3IUYHBIM KJ1accaM HEOPraHUYECKUX
COEIMHEHUH, TEHETUYECKAs CBA3b
HEOPraHMYECKUX BEILECTB.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

KonTponsHnas padora Nel no teme
«IToBTOpEHNUE U yTayOsieHHe 3HaHUH
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay

Knaccudukanus XuMHUECKUX peaklui mo
pa3IMYHbIM NIPU3HAKaM (110 YUCITy U
COCTaBy YYacCTBYIOIIMX B PEAKIINH BEILECTB,
10 TeTI0BOMY 3 HEKTY, 0 U3MEHEHUIO
CTeNeHeW OKUCIIeHHUs, T0 00paTUMOCTH, 1O

bu6mmorexa [IOK
https://m.edsoo.ru/00adbcb0
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Yy4acTHUIO KaTajau3aTopa). DK30- U
9HJIOTEPMHUYECKHE PEaKIHH,
TCPMOXUMHNYCCKUC YPABHCHHA.

[IoHATHE O CKOPOCTH XMMHUYECKON PEAKIUU.

[TonsiTre 06 0OPaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peaknusx. [lonsTue o
TOMOTEHHBIX U T€TCPOTCHHBIX PEAKIIUSX.
[TonsATHE 0 KaTanuse.

bu6mmorexa [IOK
https://m.edsoo.ru/00adbe9a

10

11

IIonsaTHE 0 XUMHUYECKOM PAaBHOBCCHHU.
CDaKTopBI, BJIMAOIINEC HAa CKOPOCTb
XHUMHYECKOM PCaKMM U IMOJIOKCHUC
XUMHUYCCKOT'O paBHOBCCHA

OKuUCINUTEIbHO-BOCCTAHOBUTEIIbHBIE
peaKInu, JIEKTPOHHBIN OamaHc
OKHCIIUTEIIHO-BOCCTAHOBUTEIBHON
peakuuu. CocTaBiieHUEe ypaBHEHUI
OKHCJIUTEIIFHO- BOCCTAHOBHTEIIBHBIX
PEaKIyii ¢ UCTIOJIb30BAaHHEM METO/1a
3JIEKTPOHHOTO OajaHca

Teopust 3NEeKTPOTUTHUSCKOHN JTUCCOIHAIIHH.
DNEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHoHBI,
aHUOHBI. MeXaHN3M IHMCCOIIHAIINN BEIECTB
C pa3NUYHBIMU BUJAMH XUMUYECKOU CBS3H.
Crenenp qucconuanuu. CUIbHEBIE U c1a0ble
SIEKTPOJIHTEHI.

Peakiiun nonnoro ooMeHna. Y ciioBust
MPOTEKaHUs PeaKI1il HOHHOTO 0OMEHa,
MOJIHBIE U COKPAIllEHHbIE HOHHBIE
YpaBHEHUS PEaKIIUM.

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

bu6mmoreka [IOK
https://m.edsoo.ru/00adcade

bu6mmoreka [IOK
https://m.edso0.ru/00adcd68

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

12

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUU B CBETE MpeACTaBIeHUI 00
AJIEKTPOIUTUYECKON AUCCOIUALINH

bu6mmorexa [IOK
https://m.edsoo.ru/00add5d8

13

XUMHYECKHE CBOMCTBA COJIEU B CBETE

bu6mmorexa [IOK
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NPECTaBICHUN 00 SIEKTPOTUTHUECKON
JMCCOLIMALIUU

https://m.edso0.ru/00add8b2

14 KauecTBennsie peakiiuv Ha HOHBI. [loHsTHE bu6mmoreka [IOK
0 THJIPOJIH3E CoJIeh https://m.edsoo.ru/00add9d4

15 O0o01IeHNe U CHCTeMaTU3allus 3HAHUH bubnmoreka [JOK
TEMBIL. https://m.edsoo.ru/00addd12
[TpakTuueckas padora Ne 1. «Pemenue bubmuorexa [JOK

16 ;

IKCIIEPUMEHTAIBHBIX 337134 https://m.edsoo.ru/00addbfa

KonTponpHas padora Ne2 1o teme

17 «SJIeIIZTpOJmTIfquKa;I JUCCOLIHAITHS. bubmorexa LHOK

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

XVWMHUYECKUE PEAKIIHMH B PACTBOPAX)

OO01mas xapakTeprCcTUKa raJOreHoB.

Oco0EHHOCTH CTPOCHHS aTOMOB,

XapaKTepHbIEC CTETICHH OKUCIICHHUSI.

18 CrtpoeHue u GU3NICCKUE CBOKWCTBA IPOCTHIX bubnuorexa [JOK
BEIIECTB — TrAJIOTEHOB. XUMHUYECKHUE https://m.edsoo.ru/00addfe2
CBOICTBa Ha NMPUMEPE XJI0pa
(B3auMOJICHCTBUE C METaJJIaMH,

HEMeTaJUIaMH, IEJI0YaMH).
Xnoposogoposa. CossiHast KUCIIOTa,
XUMHUYECKHE CBONCTBA, MOIyYCHUE,

19 npuMeHeHue. JlelicTBue xjaopa u bubnnoreka [JOK
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKa. https://m.edsoo.ru/00ade104
Baxueiimme Xmopuasl 1 UX HAXOXKIECHUE B
IPUPOJIE.

ITpakTuueckas padora Ne 2 1o Teme
20 «IP[OJ'Iy'—IeHI/Ie COI:J)'ISIHOI‘/'I KHCJIOTHI, H3y4YCHUE bubmorexa HOK
. ’ https://m.edsoo.ru/00ade348
€€ CBOICTBY
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX
21 peakIui, eciu ogI/II)H W3 PEarcHToOB JIaH B bubmmorexa [IOK
’ https://m.edsoo.ru/00ade488
U30BITKE
29 OO6mmas xapaktepuctuka 3nemMeHToB VI A- bubnmnoreka [JOK

rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

XapaKTepPHBIC CTETICHH OKUCIICHHUS.
Ctpoenue u ¢pusznyeckue CBOUCTBA MPOCTHIX
BELIECTB — KUCJIOPOJa U CEPBHI.

AmToTponHbie MOIU(UKAIIMKA KHCIIOPOIa U
cepbl. XUMHUUYECKHE CBOICTBA CEPBHI.

bu6mmoreka [IOK

23 HaxoxneHue cepbl 1 € COeIMHEHUH B https://m.edsoo.ru/00ade64a
pHUpoIe.
24 CepoBonopoj, cTpoeHue, Pu3nyecKue u bubmuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl Kak NpeaCcTaBUTEIN
KHUCIIOTHBIX OKCHI0B. CepHast KUcloTa
25 ¢duznueckue u XHIII\/mquCKII)/Ie CBOMCTBA ’ bubmmorexa LHOK
https://m.edsoo.ru/00adea28
(oO1mMe Kak mpeAcTaBUTENS Kiacca KUCIOT
U crieupuIecKue).
XHUMHUYECKUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBINIJIEHHOTO CII0C00a MOJIy4YeHUS
cepHOM KUCHOThL. [I[puMeHeHne cepHoi
26 I(I/IFC)EJ'IOTH. Comn cepgoﬁ KHCIIOTBI ’ bubmmorexa [IOK
’ https://m.edsoo.ru/00adec8a
Ka4yeCTBEHHasl peakiys Ha CcyJib(aT-HoH.
XVMHYECKOE 3arpsi3HEHUE OKpY KaroIen
Cpelbl COEIMHEHUSIMHU CEPBI
27 Brranciaenne MaccoBoii 10JIM BeIXOAa bu6nmoreka [JOK
NPOYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHKa 3J1eMeHTOB VA-
rpymnmnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
28 XapaKTepHbIE CTENEHU OKUCIEHUS. A30T, bubnnoreka [JOK
pacmpocTpaHeHHe B IPUpoe, (pu3nuecKue https://m.edsoo.ru/00adeea6
Y XMMHYECKHe cBoicTBa. KpyroBopot azora
B IIPUPOJIE.
AmMMHaK, ero pu3nvecKue 1 XUMUYECKHe
29 CBOICTBa, MosyueHue u npuMmenenue. Conu bubnnorexka [JOK

aMMOHHS, UX (PU3UIECKHE U XUMHUECKHE
CBOIiCTBa, MpuMeHeHne. KauecTBeHHas

https://m.edsoo.ru/00adf004
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PCaKkirg Ha NOHbBI aMMOHHMA.

[IpakTuueckas padora Ne 3 o reme

bubmuorexa [JOK

30 «HovnyquI/Ie aMMUaKa, U3y4eHHE ero https://m.eds00.ru/00adf180
CBOMCTBY»
A30THas KUcoTa, €€ Moy4yeHue,
31 bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
(oO1Me Kak MPeICTaBUTENs KJIacca KUCIOT https://m.edsoo.ru/00adf306
U cnenuduyueckue).
Hcrnonb3oBaHue HUTPATOB U COJIEH
AMMOHHS B KQUECTBE MUHEPATbHBIX
32 ynoopenuii. XuMHUECKOE 3arpsi3sHeHHE bubnnoreka [JOK
OKpY KaIoIIel CpeJibl COSTMHCHUSIMH a30Ta https://m.edso0.ru/00adf518
(KUCIIOTHBIE JOXIH, 3arPSI3HEHUE BO3/IyXa,
MOYBBI U BOJJOEMOB)
B eron grmccae e ubmotera LIOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIYICHUE
w | Heromsowme dsturespesorne B LOK
PaIbHbIX Y0P - Sarp https://m.edsoo.ru/00adfc20
npUpoaHOii cpenbl hocharamu
35 Yraepon, pacripocTpaHEHHE B IIPUPOJIE, bubnnoreka [JOK
du3nyecKkre 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepoja, ux Gpuanyeckue u
XHUMHUYECKHE CBOMCTBA. DKOJOTHUYSCKHE bu6nmoreka [JOK
36 .
npo0JIeMbl, CBA3aHHBIC C OKCHJIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCI0Ta U €€ CoNn bubmorexa [IOK
https://m.edso0.ru/00ae006¢c
| Dommepon i e B 10K
y y ; . https://m.edso0.ru/00ae027e
KauecTBeHHast peaknus Ha KapOOHAT-HOH
39 [TepBoHauanbHbIE MOHATHS 00 bubnmnoreka [JOK
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OpTraHU4YCCKUX BCHICCTBAX KaAK O
COCIMHCHUAX YIJIEpoaa

https://m.edso0.ru/00ae054e

. bu6mmoreka [IOK
40 Kpewmnii n ero coemuenus https://m.edso0.ru/00ae080a
[IpakTuueckas padora Ne 5. Permenue
a1 AKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6mmoreka [IOK
«BaxHeiie HeEMETAUIBI U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUS
Kontpoisbnas padora Ne3 o teme Buborexa [IOK
42 «Baxueiinme HeMeTaUIBI M UX https://m.eds00.ru/00ac0e18
COEIUHEHUSD
OO0m1as XxapakTepruCcTUKa XUMHIECKUX
43 AJIEMEHTOB — METAJJIOB. MeTaimnyeckas bubnuorexa [JOK
CBSI3b U METAJINYECKAs KPUCTAIIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOIICTBA METAJIIOB.
44 DNEKTPOXUMHUYECKUH Psiji HAallpsHDKEHUN BH6H_HOTeKa LIOK
METAIIOB https://m.edso00.ru/00ae1156
O6111e crnocoObl MOTYyYSHHSI METAJLIOB.
45 CrmuiaBbl. Berancienus o ypaBHEHUSAM bubnuoteka [JOK
XUMHYECKUX PEaKIUii, €CIIU OJIUH U3 https://m.edso0.ru/00ae1156
PEareHTOB COACPKUT MPUMECH
46 [TonsiTHE O KOPPO3UM METAIIIOB BH6H_HOTeKa LIOK
https://m.edso0.ru/00ae1278
bu6nmoreka [JOK
47 [Henounere MeTanst https://m.edsoo0.ru/00ael14b?2
48 OKcUJIBI ¥ THIAPOKCHIBI HATPHS U KalUs BH6H_HOTeKa HOK
https://m.edso0.ru/00ae14b2
49 [IlenouHoO3eMeNbHBIC METAJIIBI — KATbIIHN 1 bu6mmorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baneiimme coemuHEHNS KaJIbIUI Eubmorexa LIOK

https://m.edso0.ru/00ae15e8
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51 O06001IeHre U CUCTEMaTH3aIl|sl 3HAHUIA
52 JXKéctkocTh BOJBI M CITOCOOBI €€ YCTpaHeHHS BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae1886
S3 | "ecmoon sommmeromn Butmorexa LIOK
yerpanenus” https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 Aol https://m.edsﬁ).ru/Oanch
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kexeso https://m.edsg).ru/Oanld86
57 Oxkcupl, THAPOKCUIBI U conn xkene3a (1) n bu6mmoreka [JOK
xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMAaTU3al|sl 3HAHHUI
59 omencpmenmants st o rowe. BuGnoreca LIOK
«BaxHelIme MeTajuIbl U UX COeTUHEHUS)) hitps://m.eds00.ru/00ae3de8
Brruucnenus mo ypaBHEHUSIM XUMHUECKUX
60 usbuimke nwm cotepiur npivecn. Bumorexa LIOK
N https://m.edsoo.ru/00ae1750
Brruncnenus maccoBoi 10JIM BBIXO/1a
MPOJIYKTA PEAKIINHI
61 O0001IcHNE U CHCTEMATH3alKs 3HAHUH
62 Konrtponsnas padora Ne4 o treme
«BaxHeiinne MeTalbl U UX COSAUHEHUS
63 BemectBa 1 maTepuanbl B MOBCEIHEBHOM bu6mmorexa [IOK
JKU3HU YeJI0BEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsA3HEHUE OKPYIKAIOILEH bubnuorexa [IOK
cpebl https://m.eds00.ru/00ae4270
65 Ponp xumMuu B pelIeHHH 3KOJIOTHYECKHUX bubnnorexka [JOK

npooiieM

https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1886
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

bubmuorexa [JOK

66 O00011IeHNE U CUCTEMATU3ALMs 3HAHUI 1 https://m.edso0.ru/00ae0d0a
. bu6mmoreka [IOK
67 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 1 hitps://m.eds00.ru/00adb33c
bubmuorexa [JOK
68 Hosropenne 1 https://m.edsoo0.ru/00ad9ch?2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYEHUKA

» Xumus, 8 xinacc/ ['abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenscTBO «IIpocBemenue»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnankos C.A., AKInOHEpHOE
obmiectBo «M3aarenscTBO «IIpocBemienne»

METOANUYECKHE MATEPHAJIbBI U1 YUUTEJIA
Meronnueckas aureparypa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmuoreka [JOK

AOKYMEHT NOAMNNCAH
ANEKTPOHHOW NOAMNNCHLIO

CepTtudumkaTt: 0091A7668E6B8C757481E889D0C11B9C4A
Bnapeneu: TioHnHa Enena BacunbeBHa
DenctButeneH: ¢ 09.11.2023 go 01.02.2025
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