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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero o6pa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O LesaX, oOmed crpareruun oOydeHus,
BOCIIUTaHUsSI U Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMHM Y4eOHOro IpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPELyCMATPUBAET paclpeiesieHue ero Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3esiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUUECTBEHHbBIE
U KayeCTBEHHbIC XapPaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3yYEHUS] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3€H, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, onpeaessieT BO3SMOXHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaTaM 00yYeHHs XUMHUU
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEJIBbHOM
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIEpIKaHusl.

3HaHUE XUMUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YUYaAIOIIETOCs, €T0
IpeCTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPreTHUECKOM, MUILEBOM U HKOJIOTUYECKOM 0€30IacHOCTH, MPOOJIeEM 31paBOOXPaHEHUS.

N3ydyeHne Xxumuu:

CHOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U (PYyHKINOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATEIbHOCTH,  SKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAyYHBIM
3HAHUSAM, K MpPHUPOJAE, K 4YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYeckoe oOpa3oBaHUE
oOyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O0OECHEUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOTrO TpeaMeTa, KOTOPbIM SBISETCS NeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKW XMMUU Ha OMPEJEIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuum Ha ypoBHE OCHOBHOro 00Iero oOpa3oBaHUs OPUEHTUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTaHUYECKOW XUMHH.

CrpykTypa copaep:kaHus MPOrpamMMbl 110 XUMHHM C(HOPMHUPOBAHA HAa OCHOBE CHUCTEMHOTO
noaxona k e€ msydeHuro. ColepkaHue CKIAAbIBACTCS W3 CHCTEMBbl MOHATUH O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 110 MNPUHLUIY IOCJIEAOBATEIBHOTO Pa3BUTUS 3HAHWN HA OCHOBE
TEOPETUYECKUX MPEACTaBIECHUIN Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;



— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBSI3H;

— MPECTaBICHUH 00 ANEKTPOIUTUIECKOMN TUCCOIIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YPOBHSA K JApyromy,
BBITIONHSST (YHKIUH OOBSICHCHHS W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (OPMHUPOBAHHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH HayyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJBL,
LEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOIUT C TPHUBJICYCHHEM 3HAHUW W3 paHee W3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaronuii Mupy», «buonorus. 5—7 kinacce» U «Pusmuka. 7 Kiacc».

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aiada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XMMHYECKHX 3HAaHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YYCHHUH BEIIECTB M XUMHUYECKUX PEaKIui, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIIBHBIX YMEHUW W HMX TNPUMEHEHMH B Y4eOHO-
MO3HABATENILHON U yueOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOGHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipu u3ydyeHMH XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsI BaKHOE 3HAYCHHUE
NpPUOOPENTH TaKKe LIETH, KaK:

— (popMmHupoBaHUE WMHTEIIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHSATUIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCKoe MpUOOIIeHHEe O00yYaroIuxcs K
CaMOCTOSITEIbHOW ~ TO3HABAaTEIbHOW  JEATENBHOCTH, HAay4YHBIM  METOJaM  TIO3HAHUS,
(bopMUPYIOIIUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITHOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JICATEILHOCTH;

— ¢popmupoBanue o6mIel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
qrclie YMEHUH OOBSICHATh M OLIGHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, WUCIOJB3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE TPU HW3YUYEHWH XUMHHU, TPUMEHATh WX TPH pelIeHuH TpoldieM B
ITOBCETHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (opMupoBaHue y 00yUarOMMXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i1 BBIPAOOTKM DKOJOTHYECKH I€IecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEMAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMHU K 00YyYEHHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQUIIsl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIET0 O0yYeHHSI.

OO61iee yuCio YacoB, OTBEAEHHBIX IJI1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 dacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HM 4YElOBEKa. XMMHS B CUCTEME Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsAtue o
MeTOJIaX MMOo3HaHus B XUMUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCUTEINbHASI MOJIEKYJIIpHAs
Macca. MaccoBas 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmoCBA3b KOJIMYECTBA, MAacChl U
YHCIIa CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacu€rel o hopmynaM XMMHUYECKHX COCTUHEHUM.

®u3nueckue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUS MAacChl BEIIEeCTB. XuMuueckue ypaBHeHHs. Kinaccudukanus XuMUYecKuX peakuui
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJIOHM, MpaBWiIaMH pabOThl B JIAOOpaTOpUu M MpuéMamMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHuEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHNUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOM) SBJICHUM, HaOII0IeH e
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (pa3lokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, paznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (), usyuenme crocoGoB
pas3zieneHus CMeceil: C TOMOIIbI0 MarHuTta, (pUIbTpOBaHWE, BHIAPUBAHUE, AUCTHIUIALINS,
xpomatorpadusi, TMpoBeIEHHWE OYUCTKM TOBAPEHHON COJHM, HaONIOJIeHHEe U OIMHCaHue
pEe3yIbTaTOB MPOBEJICHUS OMbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUsS MacChl, CO3/1aHUE
MoIesiel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BelIEeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — a51eMEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kuciaopoja B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPSHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MOJyd4eHHsS KHCIOpoJa B Jlabopatopuu U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupojae. O30H — almoTpornHas MOIu(HUKAIAS
KHCIIOpO/Ia.

TemmoBoit A(PekT XUMHUYECKOW pEeaKIuH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIMIMBO: yroidb M METaH. 3arpsi3HEHHE BO3/yXa, YCUJIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mpocroe BemecTBo. Haxoxaenue Bomopoia B INPUPOLE,
busznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oNyueHus. KucioTer u comnu.

Mousipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusnyeckue cBoMcTBa BOAbL. Boma kak pactBoputenb. PactBopbl. HacklmeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10is BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUe NPUPOIHBIX Boja. OxpaHa M OYMCTKa
MIPUPOJIHBIX BO.



Knaccugukamus Heopranmueckux coequHeHuil. Oxcunpl. Knaccupukanus okcHIOB:
cojieoOpa3zyromue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHbIe) U HeconeoOpazyromue. HomeHnknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss OCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHMU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoicTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknatypa coisieid. @usznueckue U XUMUUYECKHe CBOMcTBa coiieid. [lomyuenue
COJICH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEIeNICHUE CONEPKaHMsI KHCIOPOoJa B BO3/yXe, MOJIydeHne, cCoOupanue,
pacno3HaBaHME M HM3y4Y€HUE CBOMICTB KHUCJIOPOJA, HAOJIOJIEHUE B3aMMOJECHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W MpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
U3ydeHHE CBOWCTB BOjOpojaa (TopeHue), B3auMojeicTBHe Bogopoma ¢ okcuaom memu (I1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEH pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpax KHUCIOT U LIEJIOYEH, U3ydeHHUe
B3anmojeiicteus okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peakuuii HeWTpaiau3alud, MOJYyYEeHHE HEepPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHWE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELICHHE SKCIIEPUMEHTANIbHBIX 33Ja4 10 TeMe «Baxnelime
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementos JI. U.
MenpeneeBa. CtpoeHue aToM0B. XUMHYeCKasi CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBble TOMBITKH KJIAacCU(PUKAUA XUMUUYECKHX dJeMeHTOB. [loHsTHe o Tpymmax
CXOIHBIX JIEMEHTOB (IIETOYHBIC U MIETOYHO3EMETbHBIE METAIUIbI, TaJOTeHbI, UHEPTHBIEC Ta3bl).
DNEMEHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUBI U THIPOKCHU/IBL.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux osaemeHtoB J[. .
MenneneeBa. Koporkonepuognas u JuimHHOnepuoaHas (opmbl Ilepuognueckoit cucteMbl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HUECKHH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAnep. HM3oromsl. Onextponsl. CrtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBhIX 20 XUMHUYECKHUX AJIeMEHTOB [leproandeckoil cucTemMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUI0 B
Ilepunonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJlnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOWCTB MO IPYIIAM U IEPUOJAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS Hayku U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBA3b. KoBanentnas (monsipHast " HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHas CBs3b.



Crenenp  okucineHus.  OKHMCIUTENIBbHO-BOCCTAHOBUTENbHbIE  peakiuu.  IIporeccs
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3y4yeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LIMHKa C pacTBOpaMHU KUCJIOT U ILEJIO0YEH, POBEIEHUE OIBITOB, WILIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEeHUE, peakiuu pas3yioKeHNs, COETUHEHMS).

Meoscnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H NPHU U3yYEHUH XMMHUHU B 8 KJIACCE OCYIIECTBISAETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYyYHBIX MOHATHH, TaK ¥ IOHSATHA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/IEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe MOHATHS: HAay4YHbIH (HaKT, THUIIOTE3a, TEOPHsl, 3aKOH,
aHaJIKW3,  CHUHTE3,  KilacCcU(pUKanus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DIKCIEPHUMEHT,
MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKIWJ, H30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJIa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJIO0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE3061, ComHIIE.

buonorust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IIOJC3HBIC
MCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKus

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4ecKux daemeHtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOICTB XMMHMUYECKHUX
DJIIEMEHTOB NEPBBIX TPEX MEPUOMNOB, Kaluus, KajblUs U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

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

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3lUYHBIM MpHU3HaKaM (10 YUCITY U COCTaBY
Y4aCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 yYacCTHIO KaTauu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu xummuuecko peakuuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakiusax. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
kartanuze. lloHsatne o XuMHueckoM paBHOBecHU. DakKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii ¢ UCIOJIb30BaHUEM METO/Ia JIEKTPOHHOr0 OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAlMM BELIECTB C pPa3IMYHbBIMM BHAAMHU XHMHMUYECKOH CBS3H.
Crenenp auccoruanyy. CUIbHBIE U CIa0bIe AIEKTPOJIUTHI.

Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAHUS PEAKIUi MOHHOTO OOMEHa, MOJIHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE



NpeACTaBICHUNH 00 3JIEKTPOTUTHUYECKOW auccolranuu. KadyecTBEHHbIE peaklIud Ha HOHBI
[TonsaTHE O THIPONHN3E CONEN.

Xumuueckuii IKCHEPUMEHM.

O3HAKOMJICHHE C MOJENSAMH KPUCTAUIMYECKUX PEIETOK HEOPraHMYeCKHX BELIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anmasza), CIO0XKHBIX BEIIECTB (XJIOpUAa HaTpusi),
UCCIJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEaKUuu OT BO3ICHCTBUS pPa3IMUHBIX
(akTOpOB, UCCIIEI0BAaHUE 3IEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLECcCa AUCCOLMALUN
KUCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WITIOCTPUPYIOIIUX TPU3HAKK MPOTEKaHUS peakiuii MOHHOro oOMeHa (oOpasoBaHue
ocajZika, BBIACICHHE Tra3a, oOpa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (ropeHue, peakuuu pasiokKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPraHUMYECKUX BEIIECTB C IOMOIIbIO KaueCTBEHHBIX pEakUuil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IPOCTBHIX BELIECTB — TaJOrE€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjiopa (B3auMOJEHiCTBHE C MeTalaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBopopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelue Xi10puabl
U MX HaXOXJIEHHUE B IIPUPO/JIE.

OOmas xapakrepuctuka 31geMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble CTeneHU oKucieHus. CTpoeHrne M (QU3NYECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBa
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdy4yeHUs cepHoW Kuciaotrhl. I[IpumeHnenue
cepHoi KucinoTsl. CoM CepHOM KMCIOTHI, KAUeCTBEHHAs peaklius Ha cynb¢paT-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOWEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLICHUSI.

OOmas xapaktepuctuka 35eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B NpuUpoje, (HU3UUECKUue Hu
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XuMHUECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3MUECKHE U XMUMUYECKHE CBONCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHME CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOA0EMOB). Docdop, ammoTporHble MOIUPUKALIIH
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢dusznyeckue M XHMMHUYECKHE CBOWCTBa, moiyueHue. Vcmonb3zoBanue QochaTroB B KayecTBe
MUHEpaIbHBIX YA0OPCHUH.

OObmas xapakrepuctuka 31aeMeHTOB |VA-rpynmbel. OCoOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHU OKUCIEHHS. YTIEpOJ, alUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XUMUIeCKrue cBoicTBa. AncopOiusa. Kpyrosopot yriepona B mpupo/ie.
Oxcuapl yriaepona, ux pU3NYEecKue U XMMHUYECKHE CBOMCTBA, JIEHICTBHE Ha JKUBbIE OPraHU3MBI,
MOJYYCHUE U TIPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepozaa (1V),



TUIOTe3a III00aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucimora u eé
comu, uX (pu3MYEeCKHe W XMMHUYECKUE CBOWCTBA, IMOJyYeHHE U TNpuMeHeHune. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonbp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
MIPOMBILIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasnbHbIE TOHATUS 00 OPraHUYECKHX BEIECTBAX KAK O COEAMHEHUSX YTiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJIMIEpPUH, YKCycHas kuciora). IlpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojib, HPUPOMAHBIA Ta3, HEPThb), MPOAYKTHl HX MepepadboTKu
(OeH3uH), uX poJib B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE O OMONIOrMYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — W HMX pOJIM B KU3HU 4YEJIOBEKAa. MarepuallbHOE EIMHCTBO
OPTraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIy4YCHHE U IPUMEHEHHUE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u
KpEeMHUEBOU KuCIIoTe. CHITMKATHI, UX HCIIOJIb30BAHKE B OBITY, B IPOMBINICHHOCTH. BaxxHeimme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHHS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHO JKHU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3llOB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISHON KUCIOTHI, MPOBEACHUE
KAueCTBCHHBIX PEAKIUN Ha XJIOPHUI-UOHBI M HAOIOJICHUE MPU3HAKOB WX IMPOTCKAHUS, OIBITHI,
oTpaxkaromue (QU3MYECKUE M XUMHUYCCKHE CBOMCTBA TAJIOTCHOB M MX COSAMHCHHN (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 00OpasliaMd XJIOpUAOB (TaJOTreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJIb30BaHUE
BUZECOMATEpHAOB), HaONIOJEHUEe Tpouecca OOYIJIMBaHUS  caxapa IOx  JeHCTBHEM
KOHILEHTPUPOBAHHON CEPHOI KHCJIOTHI, U3yUYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCTIOTHI, TIPOBEJICHUE KAueCTBEHHOW peakluu Ha cynb(ar-uoH W HaONIoJIeHHE MpHU3HaKa eé
MPOTEKaHUs, O3HAKOMJICHHE ¢ (pU3MYeCKMMH CBOWCTBaMHU a3oTa, docdopa M MX COeINUHEHUN
(BO3MOYHO HCIIOJIb30BaHHUE BHIEOMATEpUANIOB), 00pa3aMu a30THBIX U (POChHOPHBIX yA00pEeHNUH,
NoJlyueHue, coOupaHue, pacro3HaBaHHWE€ W U3YyYEHHE CBOMCTB aMMHaka, IpPOBEICHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-uOH U HU3yYeHHE MPHU3HAKOB HX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BaHUE BUJECOMATEPHUATIOB), U3YUYEHHE MOJENeld KpUCTAUNIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOrasa, MojdyyeHne, COOMpaHue, pacro3HaBaHUE
U U3YyYCHHE CBOWCTB YIJIEKHCIIOTO Tra3a, MPOBEJCHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHUJIMKAT-UOHBl W W3Yy4YeHWE TMPU3HAKOB HX MPOTEKAHMs, O3HAKOMJIEHHE C TPOIAYKIIUEH
CHUJIMKATHOW TMPOMBINIJICHHOCTH, PEIIeHNe SKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «Bakueiimue
HEMETAaJUIbl U UX COCUHEHUSD.

MeTtasiibl M X COeUHEHUS

OOmas XapakTEepUCTHKA XUMHUYECKHX DOJEMEHTOB — METAJIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepronnueckoit cucteme xumudeckux anemeHToB . 1. MenzaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramuiMueckas CBs3b M METAJUIMYEeCKas KpUCTAJUIMYecKas
peméTka. DIEKTPOXUMHUYECKUN Pl HanpspkeHUH MeTamwioB. Pu3MUecKue W XUMUYECKUE
cBoiicTBa MeTauioB. O0mue crnocoOsl MOyYeHUsT MeTalIoB. [[oHsATHE O KOPPO3UH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CruiaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) 1
WX PUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[Ilenoynble MeTaUIbL: OJIOKEHUE B [leproanueckoi cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa, CTpO€HHE MX aTOMOB, HAXOXAEHUE B MNpupoac. OPU3HMYECKUE U XUMUUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.



[IlenoyHo3emMenpHbIE METAUIbl MarHuii M KajlbLUi: nosokeHue B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME UX aTOMOB, HaxO0XXJICHUE B
npupoje. Puznyeckue U XMMUYECKUE CBOICTBA MarHusi M Kaiblus. BakHelnne coequHeHUs
Kanbpus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumuueckux ayemeHToB [ U.
MenieneeBa, CTpOCHHE aTOMa, HaxoXKJeHUe B mpupoje. Ousznyeckne U XUMHUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOMCTBA OKCHIa U TUIPOKCH]IA ATIFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme XumMuueckux saemeHtoB [ .
MenieneeBa, CTpOCHHE aTOMa, HaxoXKJeHUe B mpupojae. Ousznyeckrue U XUMHUUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTy4eHue.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C O00pa3laMd METaUIOB M CIUIaBOB, UX (PU3UYECKHMH CBOMCTBAMH,
M3y4YeHUE Pe3yJbTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHUE BUICOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJIbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
Kucioposie  (BO3MOXKHO  HCIIOJNB30BaHHE  BUICOMATEPHUATIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kajblus, allFOMUHUS, [TMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHHE U ONKMCAHKE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaibliug (BO3MOXHO HCIIOJIb30BaHHE BUAECOMATEPUAIIOB), UCCIIEIOBAaHHE aM(pOTEPHBIX
CBOICTB THJIPOKCH/Ia alFOMUHUS U TUIPOKCHU/IA [IMHKA, PEIICHNEe SKCIIEPUMEHTANBHBIX 3a/1a4 IO
TeMme «BakHeume MeTaibl U UX COCTUHEHUSD.

XuMus M OKpyKaLias cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXOTax H
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KaroIIei cpebl (TpeebHas J0MyCTUMAasi KOHIIEHTpaIus
BeniecTs, ganee — [1/IK). Ponp xuMuu B penieHuu 3K0JIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHre o0pasioB MaTeprasoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MOJUMEPHBIE MATEPUAIBI).

Mescnpeodmemnnie ceasu

Peanuzanus MexnpeIMeTHBIX CBSA3E€H MpH MU3yYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJISI OT/ICITBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAYYHbIE TOHSTHS: HAy4YHBIM (pakT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KIacCH(UKaIus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOIOTHSI, MATEPHUAITHI.

®dusnka: Marepus, aToMm, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIHI,
PaIMOAaKTUBHOCTh, MOJICKYJa, DJJIEKTPUUECKHH 3apsij, TMPOBOAHUKH, IOJYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI I3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COTHITE.

buonorus: ¢orocunTes, nprxanue, Omocdepa, IKOCUCTEMA, MHHEPAIbHBIE YIOOpPEHUS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA.

['eorpadusa: armochepa, ruzapochepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIaeMble, TOIUTMBO, BOJHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJIbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Ouiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHUsI XMMUU B €UHCTBE YU€OHOI M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMH  POCCHMCKMMHU  COLMOKYJIBTYPHBIMHU W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPAaBUIAMHU U HOpPMaMM IHOBEICHUS U
CHOCOOCTBYIOT IPOLIECcCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALUN O0yYarOIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa ACATEIBHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIBTYpPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIICINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEPHON MH(OpMaLuel 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOINECTBEHHO  IIOJIE3HOM,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYTHMX BHUAAX JESTEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHON JIEATENBHOCTH NP BHIMOIHEHUH Y4eOHBIX, TO3HABATENIbHbIX 3a/1a4,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOIIM B Ipolecce 3TON y4eOHOW AesTelNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIeCTBE M  XUMHUYECKOM  peakiuy,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KAapTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpeoi, O posu
XMUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB W SIBJICHWH, I03HABATEIILHOM,
UH(POPMALIMOHHON M YUTATENbCKOM KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOATENBbHOM paboThI
C yueOHBIMU TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, JOCTYHMHBIMH TEXHUUYECKUMH CpPEACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH M YPOBHs 00y4EHUS B AJIbHEHILEM;

4) ¢popmMupoBaHHUs KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKHU3HU, OTBETCTBEHHOI'O OTHOUIEHHS K CBOEMY 3I0pPOBBIO,
YCTAaHOBKM Ha 3[0pPOBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENPUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUs] alKOorojsi, HApKOTHKOB, KYpPEHHS), 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:

HKOJIOTHYECKU LIETIECO00pa3HOe OTHOIICHUE K MPUPOIC KaK MCTOYHHUKY >KU3HHU Ha 3eMile,
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 XUMUYECKHX MOHATHM (BBLAENATH HX XapaKTepHblE MNPHU3HAKH,
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 — NpU pElIeHHH 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-CJIe,Z[CTBeHHLIe 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
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl IHTepHeTa), KPUTUYECKH
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 MCIONB30BaHUS 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;

yYMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B TMpollecce Y4eOHON U uccienoBaTelbCKON
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
BBINOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 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



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.
K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:
o pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHUN: aTOM, MOJIEKYJda, XMMHYECKHM
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXHOE BELIECTBO, CMECh (OJHOpPOJIHAs U HEOIHOPOJAHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas JI0JiI XMMUYECKOTO 3JIEMEHTa B COEIMHEHUU, MOJSPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYeCKas
peakuus, KiaaccU(UKaIMs peakUui: peaklMM COECIUHEHUS, peaklUu pasIoKEHUs, peakluu
3aMeIIeHUs], PeaKIui 0OMEeHa, K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOH 3P QeKT peakuuu,
ApO aTOMa, PJIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paJANyC aToMa, XUMHUYECKasl CBSI3b,
NoJIsIpHasl U HEMOJspHas KOBaJCHTHAas CBs3b, MOHHAS CBA3b, WOH, KaTHOH, aHUOH, PacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAI|sl) B pacTBOPE;
o WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IOHSATUN M HPUMEHSTH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;
o HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBI€HHUS (OpMYJl BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUI;
o OTIPENIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCAMHEHUSX, CTEIECHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCINHEHUSX, IPUHAIEKHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIacCy coeAuHEeHUW 1o ¢dopMmyaaM, BHA XUMHUYECKOW CBsi3M (KOBaJe€HTHAs M HOHHAasA) B
HEOPraHUYECKUX COEANHEHUSAX;
o packpsiBaTh cMmbicn llepuoanueckoro 3axona JI. M. MeHneneeBa: neMOHCTpHUpOBAThH
MIOHMMAHHE NIEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKECHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;
. ONUCBHIBaTh W XapakTepu3oBaTh TabiauuHyto ¢opmy [lepuoandeckoit cuUCTEMBI
XUMUYECKHUX DJIEMEHTOB: Pa3jIN4aTh MOHATHUS «TJIaBHAs MOArpymma (A-rpynmna)» u «moOodHas
noarpynna (b-rpynma)», manble u OosblinMe NEpUOIbl, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
umerotcs B Tabmuue «lleproanueckas cucteMa XxuMuYeckux snemMeHToB J[. M. MenaeneeBa» ¢
YHUCIIOBBIMH XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHMUYECKHUX 3JEMEHTOB (COCTaB M 3apsn
a1pa, oOlee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHHe UX 0 3JIEKTPOHHBIM CIIOSIM);
o KJIaccu(UIUpPOBaTh XMMHMUYECKHE 3JI€MEHTHl, HEOpPraHWYEeCKHE BEIIeCTBA, XUMHUYECKUE
peaxiuu (10 YUCIy U COCTaBY YYaCTBYIOIIUX B PEAKIUU BEIIECTB, 10 TEIULIOBOMY 3D (DEKTY);
. XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3JIUYHBIX
KJIACCOB, TNMOATBEPXkAAsl ONMHMCAHHWE NPUMEPAMU MOJIEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHX peaKluii;
o MIPOTrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HX KaueCTBEHHOTO COCTaBa,
BO3MO>KHOCTH IMPOTEKaHMsI XUMUYECKUX IIPEBPALLICHUM B Pa3IMYHbIX yCIOBUIX;
o BBIUUCIIATH OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO Macchl BELIECTB, MacCOBYIO
JIOJTF0 XUMHUYECKOTO0 3JIEMEHTa 1Mo (popMyJie COeAMHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
MPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKON PeaKIuy;
o MPUMEHITh OCHOBHBIE OIEpallMd MBICIUTENBbHOM AEATeIbHOCTH — aHaJu3 M CHHTE3,
cpaBHEHHE, OO0O0OIIEHWe, CHUCTEMAaTU3AINI0, KIACCU(UKAIMIO, BBIIBJICHWE IPUYUHHO-



CJIEICTBEHHBIX CBSI3€W — JIJI1 U3yUYEHUs CBOMCTB BEIIECTB M XMMUYECKUX PEAKLNN, €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HAOJIIOJEHUE, U3MEPEHHE, MOJECIUPOBAHHUE, SKCIEPHUMEHT
(peaJIbHBIN U MBICIICHHBIH);

. clieoBaTh MpaBUjiaM  TOJB30BAaHUS XUMHUYECKOHW TMOCYIOoW M J1abopaTopHbIM
o0opyaoBaHHEM, a Takke TMpaBujaM oOpallleHuss C BEIIeCTBaMU B COOTBETCTBUU C
MHCTPYKUUSAMU IO BBIIOJIHEHUIO J1aO0OPAaTOPHBIX XHUMHUYECKHUX OIBITOB [0 TOJYYEHUIO0 U
coOMpaHuio ra3000pa3HBIX BEUIECTB (BOAOPOJA W KHCIOPOAA), HPUTOTOBICHHUIO PACTBOPOB C
ONpeAcEHHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IMPOBOJUTH
XUMUYECKHE HKCIIEPUMEHTHI 10 PAaCHO3HABAHMIO PACTBOPOB WLIEIOYEH U KUCIOT C IOMOUIBIO
WHIUKATOPOB (JITakMmyc, (heHoadTaaenH, METHIIOPAHX U IPYTHUE).

K kxoH1y o0yueHus B 9 kjiacce npeMeTHbIE Pe3yJIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh y 00yUAIOIINXCS YMEHUH:

. pPacKpbIBaTh CMBICH OCHOBHBIX XMMHYECKUX MOHSTHI: XMUMHYECKUN 3JIEMEHT, aTOM,
MOJIEKYJIa, WOH, KaTHOH, aHHMOH, INPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, BAJIECHTHOCTD,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHHS, XHMHUUYECKas pEaKUus, XUMHUYECKas CBs3b,
TEII0BOM 3P PEKT peakiiu, MOJb, MOJIPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOIUTUYECKAsT MCCOIMALMS, PEaKIUd HOHHOTO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecue, OOpaTUMbIE H HEOOpaTUMbBIE PEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIE
peaklUuH, OKHUCIUTEIb, BOCCTAHOBHUTENIb, OKUCIEHUE M BOCCTAHOBJIEHHUE, aJIOTPOIIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAs, MOHHAS, METAJUIMUECKas ), KpUCTaInYecKas
peméTKa, KOppO3usl METauIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW pEaKkIHH, MHPEIeIbHO
nonyctumas konueHtpauus [1JIK Bemectna;

o WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IOHATUH W NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BEILLECTB U UX MPEBPAIICHUN;

o UCMOJb30BaTh XMMHUYECKYI0 CHUMBOJHMKY JUIS COCTaBieHHUs (OpMyNl BeIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

o OIIPEAEIATh BAIEHTHOCTD U CTENIEHb OKUCIEHUS XMMHUYECKUX DJIEMEHTOB B COEAMHEHUAX
pPa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COECIMHEHUH IO
dbopmynaM, BUJ XMMHYECKOH CBA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKas) B HEOPIraHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyie, XapakTep cpellbl B BOAHBIX PacTBOPax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

. packpsiBath cMbich [leproanueckoro 3akona [I. 1. Menaeneesa u JeMOHCTPUPOBATh €T0
MOHMMAaHUE: ONMCHIBATh M XapaKkTepu3oBaTh TaOnuuHyio ¢opmy Ilepuognueckoit cucteMbl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas MoArpymnna (A-rpymmna)y U «mnoOoyHas
noarpynna (b-rpynma)», manbie u Oombline NEpUOIbl, COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHUCIOBBIMU XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3aps] siipa, o0lee YUCiIo 3JEKTPOHOB U paclpesiesieHue ux
0 JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB
U UX COCIUHEHMM B IPEJENax MalblX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

. KJIacCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHThI, HEOPraHUYECKHE BEIlEeCTBA, XMMHUYECKUE
peakiuu (10 YUCIY U COCTAaBY YYacTBYIOLIMX B PEAKI[MU BEIIECTB, IO TEIJIOBOMY 3 dexTy, mo
M3MEHEHUIO CTENeHEH OKHCICHHSI XUMUYECKUX JIEMEHTOB);

o XapakTepu3oBaTh (OMHUCHIBaTh) OOIIME W crHeuu(pUYecKue XUMHUYECKHE CBOWCTBA
MIPOCTHIX U CJIOKHBIX BEIIECTB, MMOATBEPKas ONMMCAHUE NTPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKLIU;



. COCTaBJIATh YPaBHEHUS SJICKTPOJUTHYECKOM NHUCCOLMAIMA KHUCIIOT, MIEIOYEH U COJIEH,
MOJIHBIE M COKpAIIEHHbIE YpaBHEHUS peakiuil HMOHHOro OOMEHa, ypaBHEHHUS peakiui,
MOATBCPXKAAOIUX CYHICCTBOBAHHUC T€HETUYECKON CBSI3U MCXKAY BCHICCTBAMH PA3JIMYHBIX
KJIACCOB;

o pacKpblBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMNA IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PeaKluii;

o MIPOTHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOCHHS, BO3MOXKHOCTHU
IIPOTEKAHUsI XUMUYECKUX IIPEBPALLECHUN B PA3JINYHBIX YCIOBHSIX;

o BBIYUCIISATH OTHOCHUTENIbHYI0 MOJIEKYJSIPHYIO M MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa o (popMyJie CoeIMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUEThI MO YPABHEHUIO XUMUYECKOM PEaKIuu;

o coONroaTh TpaBWIa TIOJH30BAaHUS  XMMHYECKOW TIOCYIOW U JTAOOpPaTOpHBIM
o0opyaoBaHKEM, a TaKKe MpaBuiia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIIUSIMU
II0 BBIIIOJIHCHUIO J1a60paT0pme XUMHUYCCKUX OIIBITOB IO IOJYYCHHUIO U co6npaHm0
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIIEKUCIIOTO ra3a);

o MIPOBOANUTH PEAKIIUU, MOJITBEPKIAIOUINE KAaYeCTBEHHbI COCTAaB PA3IUYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IMyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
cynbdar-, TUIPOKCUI-HUOHBI, KATHOHBI AaMMOHHMSI M  HMOHBl H3YYCHHBIX  METaJlIOB,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHMUYECKUX BEILECTB;

o IMPHUMCHATH OCHOBHBIC OIICpalluU MBICIIUTEILHOU JACATCIIPHOCTH — aHaJIu3 U CHHTEC3,
CpaBHCHHEC, O606HI€HPI€, CUCTCMATU3alUI0, BBIABICHUEC IMTPUYNHHO-CICICTBCHHBIX CBsI3ed — JJIA
HN3YyUYCHUA CBOIICTB BCIIIECCTB U XUMHUYCCKUX peaKHHfI, CCTCCTBCHHO-HAYUYHBIC MCTO/JAbI ITO3HAHUA
— HaOmI0IcHNE, U3MEPEHUE, MOACTTUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIN 1 MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(POBHIE)
n/n TeM NPOrpaMmabl Bcero Kourpoanunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XMMUYECKUE MOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemectBa n xuMuueckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
51 Bosnyx. Kucnopon. Ilonsarue 5 bu6nmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnnorexka [JOK
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. Pacteopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHUAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTEIbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

Ilepronnueckuii 3aKOH U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX diteMenToB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM uudposbie
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NMPOrpamMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. BemecTBo 1 XUMHYECKHE PeaKIUn
[loBTOpEeHnue u yrimyOneHue 3HaHUM Bbu6moteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmorexa LIOK
' peaxuui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKHE PEakluu B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
s | e 6
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewemon Varpym, Ao Goohop i | 7 ;  DuomorealOK
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
e | s o . | , oo
' . FPYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHHH U X COCANHEHHUS
HWroro no pazneny 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 COCIUHEHU S

3.1 OO011e CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m o https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 hitps://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p BHOE BOEMsL 3 bubnuoreka [{OK
C3CPBHOC BpE https://m.edsoo0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KosunvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbnsie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bcero U3YYeHUS
padoThbI padoTbI pecypcbl

1 IIpeamer xumuu. Ponb xumun B 1 bu6mmoreka [IOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c

5 IlonsaTne o MeTomax 1Mo3HaHUS B 1 bu6mmoreka [IOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [JOK
oOpartieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 «Il’ja3zleneeHCHe CI\I;CS:P'I (IJ{\; puMepe 1 bubmorexa IOK

. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBapEHHOM COJIN)»

6 ATOMBI U MOJIEKYJIBI 1 bubmorexa IOK

https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSTHCTBA COCTaBa 1 bu6mmoreka [IOK



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

BelecTB. XUMUYecKasi GopMyIia.
BajieHTHOCTh aTOMOB XMMHUYECKUX
3JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OtHOCUTEIbHAA aTOMHAg Macca.

bubmuorexa [JOK

1 OTHOCHTEIbHAS MOJICKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
ModsipHast Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBus NpoOTEKaHUS bubnunoreka [JOK
XHUMHUYECKHX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMHYeCKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUAM Brbmiorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHiA
Knaccudukanus XumMuaeckux
18 peaxumgl) (coeH)mHeHml pa3IIoKeHUs Bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIOTIETUCT. O606yH.ICHI/IC " Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnorexka [JOK
«BeriecTBa 1 XUMUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
91 Bo3nyx — cMech razos. Coctas bu6mmoreka [IOK

Bo3ayxa. Kucimopon — snemMeHT 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 1 XUMUYECKHUE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS BuGmnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 nabopaTopun }I/II HpOMBII_HJ'IerH(i:TI/I. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYECKUX PEAKIIUIX
TormnmmBo (HedTh, yroiab U METaH).
25 3an}I3HeI§I/Ie(1];O3I[§7X3. CHocoOBbI iro bubamorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALECHUS
[TpakTrueckas padota Ne 3 o Teme
26 «l?lonyquHe u I():061/1paHI/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yYEHUE €TO CBOWCTBY
97 Bonxopon — aneMeHT u mpocToe bubnuoreka [IOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
Boaopona. [I[pumeHenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KMCTOTAX U COJIAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTy4eHus BOAOPOa B bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme Bu6morexa LIOK
31 «ITony4yenne u coOupanue BOJAOPOA,

HU3y4YECHUE Er0 CBOMCTB)

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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32 ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIECTBA ra3a Mo ero U3BECTHOMY BuGmnorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 YPaBHEHHUIO PEaKIMu Ha OCHOBE bubmorexa LIOK
; . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHUH T'a30B
35 dOusnvecKknue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
MHJIIKATOpaXx https://m.edso0.ru/ff0d59e2
Boga xak pactBopuTenb.
37 HacsImieHable ¥ HEHACHIIIICHHBIE bu6mmoreka [IOK
pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTuueckas padora Ne 5 mo Teme
38 «IIpurorosiieHre pacTBOPOB C bubnuoreka [IOK
OmpeeIEHHON MacCOBOM JIOJIEH https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEILIECTBA»
39 KonrtponsHas padora Ne2 o reme bubmuorexa [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KjIacCupUKAIs, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydyeHne u XUMHUUECKHE CBOMCTB
41 K;;:I};TeHBI: OCHOBHB?)((: " S bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bubmuoreka [JOK
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HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XuMHYECKHUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukanms, bu6mmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubmumoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
" ‘ OCJ)'I; ((Scpezz)HHe)e HOMeHKHaTZSa, . BuGmmorexa LOK
I bl TTOJTYICHUS, XUMHYCCKU
. y https://m.edso00.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIaCCHl HEOPTaHUUECKIX https://m.edso0.ru/00ad9b7c
COEIUHEHUIN»
r
8 raccan seoprarmmccrn Brmorer LLOK
. p https://m.edso0.ru/00ad9a50
COEIMHEHUI
49 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUH https://m.edso0.ru/00ad9cb2
K 6ota Ne3
50 "Ocomie iscen neopraiceKix biorera LIOK
. P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
IT
51| anamecson newrton, Lonamie o Brmorer LLOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U Bu6morexa LIOK
52 Ilepnoauueckast cucrema

XUMHYECKHUX 3eMeHTOB J[. .

https://m.edsoo.ru/00ada52c
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Menpeneena

53 [lepuoapl, rpynmsl, MOATPYMIIIbI Bubmiorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
saep. M3orombt https://m.edsoo.ru/00ada342
CrtpoeHnue 3J1eKTPOHHBIX 060JIO‘-I€KU Butmorexa LOK
55 aToMoB 3J5ieMeHTOB [lepuoauueckoit
https://m.edsoo.ru/00adatbc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuka XMMHUIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. J1. bubnnorexka [JOK
. MenneneeB — y4€HbIN, Iearor u https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnorexa [JOK
XHUMHUYECKHX 3JICMCHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XUMU4eCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossspHast bubmuorexa [IOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubmiorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [IOK

peakmuu

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

64 OKHCIIMTEIN U BOCCTAHOBUTEIIH 1 https://m.eds00.ru/00adb076
o | ormmmerbonteiome |
B3R https://m.edso0.ru/00adb486
66 PesepBHbIil ypok. O6001IeHHE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
67 PesepBHrlil ypok. O6o01eHue u 1 bubnnoreka [JOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepHblit ypok. O000mmenue u 1 bubnnorexa [HOK
CHCTEMAaTH3aIMs 3HAHUH https://m.edso0.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne JlaTa
wn Tema ypoka Beero KonrTpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThI padoThI pecypchl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 bu6mmoreka [IOK
XxuMu4eckux snementos 1. U. https://m.edsoo.ru/00adb59e
MeneneeBa

AKOHOMEPHOCTH B U3MEHECHHUH
2 3B0f/iCTB XEMI/I‘IGCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bubnuoreka [IOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMuU4uecKon CBSI3W U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padota Nel mo teme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 Kmacca»

6 Krnaccudukanus XuMuueckux 1 bubmuorexa [JOK
peaKIuii o pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsiTHE O CKOPOCTH XUMHYECKOM

7 peaKkiuu. HOHSIpTI/Ie 0 TOMOT€HHBIX U 1 bubmorexa HOK

https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIUIX
[TonsiTue 0 XMMUYECKOM BuGmorexa LIOK
8 paBHOBecuH. DAKTOPHI, BIUSIOIINE 1

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edsoo.ru/00adc28c
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1 MOJIOKCHUEC XUMHNYCCKOI'O

paBHOBECHS
9 OxucCIUTENHHO- bubnmoreka [JOK
BOCCTaHOBHTEIILHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC " ciiabble bubmorexa [JOK
https://m.edso0.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakinii bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHU B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOTUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLIMAIINU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 [TonsTHEe 0 TUIpONIU3E CoNeit bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06o001IeHne U cCucTeMaTU3aIH bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 «I?emeHHe 31<cnpepI/IMeHTaJILHLIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9
KonrtponsHast padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS bubnuorexa [JOK
MHACccOonrans. XAMUUYECKHAE https://m.edsoo.ru/00addec0O
peaxkiuu B pacTBOPAX»
18 OO01mmas xapakTeprCcTUKa raJIOTeHOB. bubnmoreka [JOK
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XUMHUYECKUE CBOMCTBA HA IIPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTAa,

bubmuorexa [JOK

19 XUMHYECKHUE CBOIMCTBA, MOJIyYCHHE,
Y https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «ﬁon YeHHUE conMHoﬁ KHCJIOTBI bubmorexa LIOK
YHEHIE 07 ’ https://m.edso0.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKHUX eazpﬂﬁ €CJIM OJIUH bubmmorexa LIOK
PeAICIIL, A https://m.edsoo.ru/00ade488
U3 PEareHToB JIaH B U30BITKE
99 OO01mmas xapakTeprCcTUKa SJICMCHTOB bubnuorexa [JOK
VIA-rpymrsr https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUA CEPHI.
Haxoxnenue cepol u eé bubnnoreka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHAMHUYECKHE CBOMCTBA CEPBI
CepoBonopo/i, cTpoeHHUE,
24 q)nrs)nqefmiei xnlimqecxne Brbmiorexa LIOK
. https://m.edso0.ru/00ade802
CBOWCTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
25 (pmni[emnl; u XI/II\I/:I/I‘ICCKI/IC bubmorexa IOK
. https://m.edso0.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
P . bubnmoreka [JOK
26 MIOJIy4Y€HUS] CEPHOMN KUCIIOTHI.

XUMHUYECKOE 3arpsA3HEHUE
OKpYKarolleu cpebl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPhI

Brruncnenune MmaccoBoy 10U

bu6mmoreka [IOK

21 BBIXOJIa TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTHUKa 3JIEMEHTOB
VA-rpymmnsl. A30T,

28 paCprO}::TpaHeHI/IC B IIPUPOJIE bubmmorexa LIOK

’ https://m.edsoo.ru/00adeea6
¢busznuecKkrue 1 XuMUYeCcKHe
CBOMCTBA
AMMuak, ero ¢puznyeckue u
29 XHUMHYECKHE CBOICTBA, MOJIy4eHHE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «I?IonyquI/Ie aleMHaKa U3Yy4YECHHE bubamorexa IOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A30THas KuCoTa, €€ pru3nuecKue u bubnnoreka [JOK
XMUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 ynoopennii. XuMudeckoe " Brbmiorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COCTMHEHUSMH a30Ta
docdop. Oxenn pocdopa (V) u
33 (pocg)oIfHas{ KI/I?J'I((I))Ta (b(bII/I)3I/I(‘lez:KI/Ie " Bubmorexa HOK
N https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GocaToB B
34 Ka4yeCTBE MUHEPAIBHBIX bubmuoreka [IOK

ynoopeHuit. 3arps3HeHHe
MIPUPOIHOM cpenbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

35 npupojie, Gu3nIecKue u Bu6mnorexa LIOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraeponaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOTIEMBI BuGmnorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepo/ia
(V)
37 VYronpHasg KUCIoTa U €€ COn Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[TonyuyeHune yriaekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakiys Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHavaIbHBIC TOHATHUS 00
39 oprpaHI/IquKI/IX BEIISCTBax Kak O Bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX YTIepoaa
40 Kpemnuuii u ero coenuHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpaxTrueckas padota Ne 5.
41 Pemrenne skcnepuMeHTAIBHBIX bubnnorexka [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.eds00.ru/00ae0bf2
HEMETaJUTbl U UX COCTUHEHUS
KontpoasHas padora Ne3 mo teMe
42 «Ba;}:{eﬁmne I:IeMeTaJ'IJ'H)I U UX bubmmorexa [OK
https://m.edsoo.ru/00ae0el8
COCTUHCHHUS
43 OO01mas xapakTepucTuKa bubnmoreka [JOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edso0.ru/00ae103e
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MeTAJUIOB. MeTtajuinueckas CBsi3b U
MeTaJlJIN4ecKasi KpUCcTaInyecKas
pemérka. @u3nyecKue CBOMCTBA
METaJJIOB

XMMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHYUECKUN Psijt BuGmnorexa LIOK
N https://m.edsoo.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6m1re cocoObl MOTyYSHHS
MetayuioB. CruiaBel. Beraucienus
45 10 YPAaBHEHMSM XUMHYECKUX bubmmoreia LIOK
N https://m.edsoo.ru/00ae1156
peaKIui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
46 [TonsiTHe 0 KOPPO3UM METAIIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [IlenouHbIEe METAIITBI Bubmmorexa LIOK
https://m.edsoo.ru/00ael14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
KaJust https://m.edsoo.ru/00ael14b2
49 [IlenoyHoO3eMeENbHBIE METAILTBI — bubnuotexa [JOK
KaJIbIUA U MarHui https://m.edso0.ru/00ae15e8
50 Baxneiime coenuHEHNS KaJIbIUI bubmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHNe U CUCTEMATU3AIIHS
3HaHUI
59 JKEcTKOCTh BOJBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEeHUs https://m.edso0o.ru/00ae1886
53 [IpakTuyeckas pabora Ne 6 o Teme bubnuoreka [IOK

"YKEcTKOCTh BOIBI 1 METOALI €6

https://m.edso0.ru/00aelae8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmuorexa [JOK
THIPOKCHU/IA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
%6 AKeneso https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTH bu6mmoreka [IOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH
[IpakTuueckas padota Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o TeMe «BaxkHeimme https://m.edso00.ru/00ae3de8
METaJUTbl U UX COSTUHCHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUHN, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COJEPKUT TIpUMeCH. Borauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOIYKTa
peakuuu
61 O06o001eHre U CHCTEMAaTH3aIIHS
3HAHUH
KonTponbHas pabota Ne4 mo teme
62 «Baxkueime MeTaIbl ¥ UX
COCIUHCHHMS
63 Bemecrtsa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edso0.ru/00ae3f50
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XUMHYECKOE 3arps3HEHNE bubmuorexa [IOK
64 . 1
OKPY’KaIOIIeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubmmoreka [IOK
9KOJIOTMYECKUX MpoliieM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600mICeHHE 1 1 bubnuorexa [JOK
CHCTEMATHU3ALINAS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O000mmenue u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PezepBHbiit ypok. O000mmenue u 1 bubnnorexa [JOK
cHCTeMaTH3aIus 3HAHU https://m.edso0.ru/00ad9cb?2
OBILIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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