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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCIUTAHUS U C YU4ETOM KOHIEMIMHU MPENoIaBaHus Y4eOHOro MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUSI M Pa3BUTHUA OOYYalOIIUXCS CPEACTBAMHM Y4YyeOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COIEpkKAHUE, IPELyCMATPUBAET paclpeiesieHue ero mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
U KayeCTBEHHbIE XapaKTEPUCTUKH COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIE0BaTEeIbHOCTh
U3yYEHUs] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JOTMKH y4eOHOTro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaroImuXxcs, onpeaessieT BO3SMOXKHOCTH TpeaMeTa JUis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 001I1Ier0 00pa3oBaHus, a TaKKe TPeOOBAaHUM K pe3ysibTaTaM 00yUeHHs] XUMHH
Ha YpOBHE Leled M3ydyeHUs IMpeaMeTa M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIbHOM
JESITEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YUYEOHOIO COJIEpIKaHusl.

3HaHUE XUMHUH CIYKHUT OCHOBOM JUIs (DOPMUPOBAHHSI MUPOBO33PEHHS 00YUaIOIETOCs, €ro
IpEeCTaBICHUN 0 MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B NMPUPOJIE, O MyTSIX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€30acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydyeHne Xxummuu:

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

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHON  y4eOHOM  JEeATEIbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, ABJSIETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIINXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMM XUMHHM O0ECIeUMBAIOTCS CHenu(UKON coiepKaHus
y4eOHOro mpeaMeTa, KOTOPBIA SIBISETCS IEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKU XMMHUU Ha ONPEIeTIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yYaromyMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msyueHuro. ConepxaHue CKIIAAbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— MPEACTaBICHUI 00 ANEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX 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
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
IPOUCXOAUT C MPHUBJICYEHHUEM 3HAHUW M3 paHEe M3YUYEHHBIX Y4E€OHBIX IPEAMETOB:
«Oxpyxatomuit Mupy», «buosnorus. 5—7 kiaccel» U «PU3uKa. 7 KJI1accy.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJHOIO
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
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU W3YUYCHHUH BEIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIeCTBaAMU B TOBCETHEBHOM JKU3HH.

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

— (popMHpOBaHUE MHTEIJIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOW K caMOOOpPa30BaHMUIO,
COTPYJHUYECTBY, CAMOCTOSITETLHOMY NPUHATHIO pEIIEHUH, CHOCOOHON amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOYy4YEHMs] Ha CHCTEMaTH4eCcKoe MpUOOIIeHHEe O00ydaroImuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHuS,
(bopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHue YCIOBHMM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYalOUUMHUCS OIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— ¢gopmupoBanue o6mIel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON 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 00yUarONMXCcs TYMaHUCTHUECKUX OTHOILICHHM, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHHUS XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHa4ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XuMHM B KM3HM 4YellOBeKa. XUMHUS B CUCTEMEe HayK. lTena u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMECei.

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

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 0J11 XUMHUYECKOIO 3JIEMEHTA B COCAMHEHUU.

KonuuectBo BemectBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl o ¢popmynaM XUMUYECKUX COSTUHEHHA.

®usnyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPAaHEHUS MAacChl BEIIECTB. XuMudeckue ypaBHeHus. Knaccuduxanus XuMU4ecKkux peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCyJ0#, npaBuwiaMu paboThl B jaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAHUEM, M3YUYEHHE M OMHCAaHHE (U3MUYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHne pu3nuecKux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KMUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJCICTBIE Mela ¢ KMCIOTOMN) SBJIEHUH, HAOII0AeHNE
W ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakiui (paslokeHue caxapa,
B3aUMO/IEICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE >Kene3a c¢ pactBopoM coiu Mmenu (1), m3zyuenume cmoco6oB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIAPUBAHHE, IUCTUIUISLIMS,
xpomarorpaus, TNpOBEJEHHE OUYUCTKU TOBAapEHHOW COJM, HAOJIOJEHHE U ONHCaHHE
pE3yJIBTaTOB IPOBEIEHUS OIBITA, WUIOCTPUPYIOIIErO 3aKOH COXPAHEHHWS MacChl, CO3/IaHHE
MoIesIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

BaxHeiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 35eMEHT M NIpPOCTOE BELIECTBO.
HaxoxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKkIMU TOPEHHs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4YeHHs] KHUCIOpoJa B JlabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAU(pUKAIUs
KHCIIOpO/a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauBo: yroiab M MeTaH. 3arps3HeHHe BO31yXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — »snemeHT M mnpocroe BemecTBo. Haxoxaenue Bomopoia B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOMCTBA, TPUMEHEHHE, CIIOcCO0b! moty4yeHus. Kucnotsl u conu.

Moutsipabiii 00bEM Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pacrtBoputens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pacTBope. XuMH4eckue cBoicTtBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B MpPUPOJE U B JKU3HU



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

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpa3yroniue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HecoeoOpa3ytonme. 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. Homenknatypa kucior. @u3ndeckue U XUMHUECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPIAaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), 03HaKOMIIEHUE C
oOpasiaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4YeHUE, COOMpaHHe, paclio3HaBaHUE U
U3yYeHHE CBOWCTB BOjaOpoaa (ropeHue), B3aumojcicrBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOCHHE 00pa3lOoB BEUIECTB KOJIMYECTBOM
1 Momnb, HccleAoBaHUE OCOOCHHOCTEH pacTBOPEHHS BEIIECTBC Pa3IMYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPa3I[0OB 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,
peaKuHuii HEUTpalIu3alru, NOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, 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.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALUKU XUMHUYECKUX dieMeHToB. [loHsTHE O Tpymnmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIBI, TaJIOTEHbI, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCU/IBI U THIIPOKCH/IBI.

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 TPYIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX snep. HM3otomsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoll CUCTEMbI
. W. MeHnneneeBa. XapakTepHCTHKa XHMHUYECKOrO DJIEMEHTAa IO €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHU paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakJaHKH.

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

Crenenp  okucinenus. OKHCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCIICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTEINLHBIX PEAKIINI (TOpEHUE, PEaKIIUU PA3JIOKEHUS, COSTUHECHHUS ).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3EH NMPHU U3yYEHUH XMMHUHU B 8 KIJIACCE OCYILECTBISAETCS
Yyepe3 HCIIOJIb30BaHME KakK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATUN, TaK W TOHSTHIA,
SIBJISTFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAYYHBIC TOHATHS: HAY4YHBIA (PAKT, THIIOTE3a, TEOPHS, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCcU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB XUMHUYECKUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBA3U. THMBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIMYECKON PEMIETKM U BUJA XUMUUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMUHBIM KJIacCcaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XUMUYECKHX PEaKIUi MO pa3lUYHBIM MpH3HaKaM (IO YUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIJIOBOMY d(QeKTy, Mo H3MEHEHHIO CTereHen
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacCTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 0OpaTUMBIX M HEOOPATUMBIX
XUMUYECKHX peaknusax. [IoHsITHE O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsrue o
karanuze. [loHsTHE O XUMHUYECKOM paBHOBecHH. @DaKTOPHI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PeaKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

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

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

Xumuueckuii IKcnepumenmn.

O3HAKOMJICHHE C MOJENSMU KPUCTAIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON peakIuu OT BO3IAEHCTBHS pPa3iIMYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MPOLIECCa AUCCOLUALUU
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,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/iibl u X coeJUHEHHSA

OO0miass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
mienoyamu).  XuopoBoaopod. ConsiHas KUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIYy4YEHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUsS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3NYEecKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3UYECKHe M XMMUYECKHE CBOICTBa
(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 TMpuUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYKAIoIEH cpeabl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
MPEIOTBPALLIECHUS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHUCIeHHs. A30T, paclpocTpaHeHHE B MpuUpoae, (U3NYEeCKUe H
XUMH4Yeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XMMHYECKre
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (U3HUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEH Cpelbl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOUYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OpEHHH.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoicTBa. Ancopbuusa. KpyroBopot yriepoaa B mpupoje.
Oxcuapl yriaepona, ux pU3M4ecKue U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
MOJIYYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ oKkcuaoMm yriepoaa (1V),
TUIOTEe3a TJI00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIH 3P QeKT. YrolbHas KHCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJy4deHHe M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHavasnbHblE MOHATHS 00 OPraHMYECKUX BELIECTBaX KaK O COEJUHEHUSX yriepoia
(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 ¥ POMBIIUICHHOCTH. [IOHATHE 0 OMOOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oellkax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIB30BaHNE B OBITY, B IPOMBIIIICHHOCTH. Baxkneimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobimembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaTEPHAJIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCHEPUMEHM.

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 BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUAOB (TaJOTre€HUI0B),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHuajoB), HaONIOleHHe Tpolecca OOYIJIMBaHUS  caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, N3yY€HUE XUMHUECKUX CBOICTB pa3z0aBlieHHON CepHOU
KHUCJIOThI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YIA0OpEHHIA,
nojyyeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U QocdaT-uOH U HU3y4YeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MebI0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, (¢yJUiepeHa, O3HAKOMIIEHHE C MpPOIECCOM aACOpOIMH PAacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, CoOOupaHue, pacro3HaBaHUE
U U3y4EHHE CBOMICTB YIJIEKHCIIOTO rasza, IpOBEJCHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CHJIMKAaT-MOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIIEHHE C MPOJYyKIHEeH
CUJIMKATHOM IPOMBIIIJICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1ady 1o TeMe «BakHenne
HEMETaJJIbl U UX COCIUHEHUS.



MeTtasibl M KX 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 MIPOMBIILIICHHOCTH.

[[{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. [IpumeHenue
LIEJIOYHBIX METAJJIOB U UX COCAUHEHUN.

[[{enouHo3emenbHbIE METAUIbl MarHuid M KajabUui: mnoJoxeHnue B Ilepuogmueckoit
cucreme xumuyeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus W KalblMs. BakHenmume coenruHEHUs
KanbIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHU .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuyeckux snemeHTtoB J[. WM.
MengeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Ipupojae. OPU3NUecKue 1 XMMHUYECKHUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBolicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C O00pa3laMu MeTallIOB M CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMH,
W3y4eHUE Pe3yJhTATOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BaHHE BUIEOMATEPHAIIOB),
0COOEHHOCTEN B3aMMOJIEHCTBUS OKCHA KaJIbLUs U HATPUs C BOJOH (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucioposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUICOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIMi Ha MOHBI: MarHus, Kajbllvs, alFOMUHUS, IMHKA, kene3a (1) u xenesa
(1), meau (1), HaOnrOIEHME U OMKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJIA aFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAIBHBIX 3a/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 XxumMuu B penieHuu 3KOJIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MIOJTUMEPHBIE MAaTEPUAIBI).

Meostcnpeomemnbwie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H NMPU U3YYEHHH XUMHH B 9 Kilacce OCYIIeCTBIIAETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHATHH, TaK W TOHSTHIA,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIBHBIX PEMETOB €CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1Me eCTeCTBEHHO-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, HEHTPOH, HWOH, HYKJIHI, HW30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOIHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas PEMIETKA, CIUIaBbl, (U3MYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1bI, COJIHIIE.

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

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE TOPOJbI, TIOJE3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC 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 XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€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, CAMOPA3BUTHS U COLIMATIM3ALMN 00yYarOIIUXCS.

JIMYHOCTHBIE PE3yJIbTaThl OTPa)XKal0T TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMpPEHHE OIbITAa ACATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1)naTpuoTHYeCKOro BOCIMTAHUS:

[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
MHUPOBOH M OTEYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoWCTBE
MHpa 1 00IIeCTBa;

2)rpa:kIaHcKoro BOCUTAHUSA:

IPEJCTAaBICHNUS O COLHUAIBHBIX HOpMax M MpaBUJIaX MEXJIUYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOIINECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIeIOBATEIbCKOM, TBOPUECKOW W JAPYTMX BHJAX JEATEIBbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMOJIHEHUH XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aHMMOIIOMOILM B Tpoliecce 3TOH y4yeOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEIEHHE W TIOCTYNKA CBOWX TOBApPHUINEH C MO3WIHMHA HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHIA MTOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:

MHUpPOBO33PEHUYECKHE  NPEACTABICHHUS O  BEIIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMaHHUS  CYIIHOCTH HaydyHOW KApTHHBI MHpa, NPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHON Cpelol, o ponu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

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

uHTEpec K OOyYeHHI0 M TMO3HaHMIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON IEATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4)¢popMuUpOBaHUS KYJbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BPEIHBIX
NpUBbIUEK (yHOTpeOJIEHUs] alKOrojsi, HApKOTHKOB, KYpPEHMs), HEOOXOAMMOCTH COOIIOACHUS



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

5)TpynoBoro BocnuTaHus:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IMuHOro Poja, yBaKEHUE 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 W MOTPEOHOCTEH, YCIENTHON MpOo(eCcCHOHATLHON EATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6)3K0J10rM4eCKOr0 BOCTIUTAHUS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, NMOHUMAHWE IIEHHOCTH 3J0pPOBOTO M 0Oe30macHOro oOpasa >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTYaLMAX, YTPOKAOLIKX 310POBBIO U KU3HU JIHOJIEH;

CIIOCOOHOCTH TPHMEHSTh 3HAHUS, MOJydaeMble MpPU HM3YYEHUH XUMHH, IS PELICHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KyJbTYPBbl, OCO3HAHUS TJIO0ATLHOTO XapakTepa IKOJIOTHYCCKHX MPOOJIEM M IyTeH WX PeIleHus
MMoCpeaACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHHA PYKOBOJACTBOBATLHCA WM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHBI

B cocrase MCTAIIPEAMCTHBIX PC3YJIbTAaTOB BLIACIAIOT 3HAYUMBIC JIA q)OpMI/IPOBaHI/Iﬂ
MHUPOBO33PEHUST OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHs, MPUHIIMII, TUNIOTE3a, (HakKT, cucrema,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATHX MpeaIMeToB (OpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCalbHble YyUeOHble NEHCTBUS (II03HABATEIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4EOHOH 1eATebHOCTH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe AelicTBUS

ba3oBble JlornuecKue AeHcTBUs:

YMCHUA HUCHOJIb30BATH HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU  OCBOCHHUU 3HAHWIL:
pacKpblBaTh CMBICT XMUMHUYECKUX TMOHATHH (BBIOENATh UX XapaKTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU I KJIacCHUPHUKAIUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKunf/'I, YCTaHaBJIMBATL MPUYUHHO-CJICICTBCHHEBIC CBA3U
MEXy 00BEKTaMHU U3YYEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, 1eTyKTHBHBIE,
10 aHAJIOTHH ), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yMEHHE MPUMEHATHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHUMHH, NPeoOpa3oBBIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XHMHYECKOH peakiuu — TpU pelieHud ydeOHo-
IIO3HABATCIIbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJISATH 158
XapaKTECPU30BaTh CYHMICCTBCHHLIC NPU3HAKKW H3y4YaCMBbIX O6T)eKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHBIE CBSI3U U
MMPOTHUBOPCUUA B U3YyHACMBIX IMPOLECCCAX U ABJICHUAX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJIB30BaTh MOCTABJICHHbIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0M IPOIECcca, CAaMOCTOSATEIBHO 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(DOPMAIINIO PA3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MOcoOus, pecypchl HHTepHeTa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIE METOBI M 3allPOCHl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOUMBIX JIJISl BBIIIOJIHEHUS YU€OHBIX U MIO3HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBIaJeHUE KYJIbTYPOl aKTUBHOTO HMCIIOJIb30BAHMS 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 W aHAJIM3UPOBATh B MpoIlecce YYEOHOM W HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

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

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

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTU MPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE yd4éTra
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (0OCYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUM, ONpe/iesieHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIC yHUBepcaJbHbIe y4eOHbIe 1eCTBHSA:

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 COCTABJISITh WM KOPPEKTUPOBAaTh IPENJIOKEHHBIM aJITOPUTM JIEHCTBUN NpU
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEIMETHBIE PE3YJIBTATbBI

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



o0yyarolMMUCST HayyHble 3HAHUS, YMEHUS M CHOCOOBl JAEHCTBHM, crenupuyueckue uis
OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YY€OHBIX U HOBBIX CUTYalUsX.
K kxoHuy oOydeHus B 8 kJacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM ypOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTb y OOYHAIOLINXCS YMEHUH:
® PacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKHUX IOHATHUN: aTOM, MOJIEKyJa, XUMHYECKHM
JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOpPOJIHAs M HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJISIpHas Macca, KOJMWYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBas JOJs XUMHUYECKOrO 3JIEMEHTAa B COEAMHEHUH, MOJIPHBIN 00BEM,
OKCH/[I, KUCJIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakius, KiIacCUpHUKAIMSA pPEaKUUi: peaku COSAWHEHUs, PEaKUUU pPa3JIOKEHUs, PEeaKLIuu
3aMeIIeHUs], PeaKuil OOMEHa, 9K30- U SHAOTEPMHUECKUE PEaKIUH, TEIUIOBON 3P (PEeKT peakuuu,
AP0 aTOMa, JIEKTPOHHBIN ClI0i aToMa, aTOMHas OpOuTallb, paguyC aToMa, XMMUYECKas CBS3b,
NOJISIPHAsl W HENOJsipHasl KOBAJEHTHAs CBsA3b, MOHHAsA CBA3b, MOH, KaTWOH, aHUOH, PacTBOp,
MaccoBast J10Ji BeLeCcTBa (IIPOLIEHTHAs! KOHIIEHTpAIs) B pacTBOPE;
® JUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUNH U TNPUMEHATH ITH
MIOHSATHS TIPU ONMCAHUU BEILIECTB U UX IIPEBPAILCHMUI;
UCTIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS (POPMYJI BEIISCTB M ypaBHEHHU
XUMHYECKHUX PEAKIUN;
OTIpEeNIeNATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKHCICHUS
AJIEMEHTOB B OMHAPHBIX COEAMHEHMSIX, NMPUHAJIEKHOCTh BEIIECTB K ONPECIEHHOMY Kiaccy
COCIMHEHUH 10 GOopMyIIaM, BUI XUMHYECKON CBSI3U (KOBAJICHTHAS M HOHHASI) B HEOPTaHUYECKHIX
COEIMHEHUSX;
packpbiBaTh cMbIci [lepuonnyeckoro 3akona J[. 1. MenzaeneeBa: 1eMOHCTPUPOBATh TOHMMAHHE
NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHMUYECKHX DJJIEMEHTOB OT HUX TIOJOXKEHUS B
[Tlepuoanueckoit cucreMe, 3aKOHOB COXpPAaHEHMs] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yU€HUSs, 3aKOHa ABOraipo;
ONHUCBHIBaTh U XapakTepu3oBaTh TabauuHyro ¢opmy I[lepuoanyeckoit cUCTEMbl XMMHUYECKHX
AJIEMEHTOB: pa3INyaTh MOHSITHUS «IJIaBHas noArpymnmna (A-rpynmna)» u «mnodounas noarpynmna (b-
rpymmna)», Majble 1 00JbIINe IepUO/Ibl, COOTHOCUTh 0003HAUYEHNUs1, KOTOPbIE UMEIOTCS B TalIMIIe
«Ilepnonnueckas cucrema xumuueckux odsnemeHToB [I. M. MenneneeBa» ¢ 4YHMCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sjpa, olliee
YHCIIO 3JIEKTPOHOB M PACHPEEIICHNE UX M0 3JIEKTPOHHBIM CII0SM);
KJIaccu(UIUpPOBaTh XMMUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUYECKUE PEeaKLIUu
(TI0 YMCITY ¥ COCTaBYy YYACTBYIOIIUX B PEAKITUU BEIIECTB, MO TEIIIOBOMY YD PeKTy);
XapakTepu3oBaTh (OMUCHIBAaTh) OOIIME XWMHYECKHE CBOMCTBA BELIECTB PA3JIMYHBIX KJIACCOB,
MOATBEP)KJAsl ONUCAaHME IMpPUMEpPaMHM  MOJEKYJSPHBIX  yYpPAaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIMA;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUM B PAa3JIMYHbIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEJBHYIO MOJEKYJSPHYIO M MOJIIPHYIO Macchl BEIIECTB, MAacCOBYIO JIOJIO
XUMHUYECKOTO 3JIeMEeHTa MO0 (opMyJie COeIMHEHMs, MAacCOBYIO JIOJIO BEIIECTBAa B PacTBOpE,
MPOBOAMTD PACcU€ThI O YPABHEHUIO XUMUYECKON PEaKIUy;
MIPUMEHSTh OCHOBHBIE ONEpAlUi MBICIUTEIbHON EATEIbHOCTH — aHAJIU3 U CHUHTE3, CPABHEHHE,
000011eH1e, CUCTEMATH3alMI0, KIacCU(DUKALIO, BBISIBICHHNE TPUYMHHO--CIIEICTBEHHBIX CBS3€H



— I U3YyYEHUs CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIHUH, €CTECTBCHHO-HAYyYHBIC METOJIbI
NO3HAHUS — HaONIOJIEHUE, W3MEpPEHUE, MOJEIMPOBAHUE, OJKCIEPUMEHT (pealibHblil U
MBICJICHHBIN );
CJIeZIoBaTh MpaBWIaM I0JIb30BaHUS XMMHUECKOW MOCYI0M U 1abopaTopHbIM 000pYyOBaHUEM, A
TaKXe MpaBuiiaM OOpallleHHsl C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKLHUSAMH IO BBIIOJHEHUIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IMOJYYEHUIO M COOMPAHHIO Ia3000pa3HBbIX BEILECTB
(BomopoJila M KHCJIOpOJa), MPUTOTOBIICHUIO PACTBOPOB C ONPEAEIEHHOM MaccoBOM aojeit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATb W IPOBOJUTH XHMHUYECKUE OSKCIIEPUMEHTHI IIO
pacro3HaBaHHUIO PAcTBOPOB WIEJIOYEH M KHUCIOT C IOMOINBIO MHIUKATOpPOB (JIAKMYC,
dbeHondTanenH, METHIOPAHXK U IPYTHUE).

K xonmy oOydenus B 9 kJjacce mpeIMETHBIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMCHUM:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUN: XUMHUYECKUM JIEMEHT, aTOM, MOJIEKYJIA,
MOH, KaTHOH, aHWOH, TIPOCTOE  BEIECTBO, CIO0)KHOE  BELIECTBO,  BaJEHTHOCTb,
JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKUCICHMS, XMMHMYECKas pPEaKUus, XUMHUYECKass CBS3b,
TEIUIOBON 3P PEKT peakiyu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, IIAEKTPOIUTHI, HEINEKTPOIMTHI,
DIIEKTPOIUTUYECKAsT MCCOIMALNS, PEAaKIUHd HOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOe
paBHOBecue, OOpaTUMbIE H HEOOpaTUMbBIE PEAKIMH, OKHCIMTEIbHO-BOCCTAHOBUTEIHHBIE
peakuuyu, OKUCIMUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAHOBJICHHME, aJJIOTPOIHS,
aM(pOTEepHOCTh, XUMHUECKasi CBA3b (KOBAJEHTHAs, MOHHAs, METANINYecKas), KpUcTaluinyecKas
pemérka, KOppO3us METaJJIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pPEaKIUH, MpeneabHO
nonycrumas konuentpanus I1/IK Bemecrsa;
WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U IPUMEHATH 3TU MOHSITHS NIPU
ONMCAHUU BEIIECTB U UX MPEBPALLECHUII;
UCIMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY Ul COCTaBlIeHHs (DOpMyN BEIECTB U YypaBHEHUH
XUMHYECKHUX PEAKLINN;
ONpEACIATh BAJIEHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKHX DJIEMEHTOB B COEAMHEHHAX
pPa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COECIMHEHUH IO
dbopmynaM, BUJ XMMUYECKON CBSA3M (KOBaJEHTHAasl, HOHHAsI, METAIJIMUECKas) B HEOPTaHUUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO0 XUMHYECKOM (opmyie, XapakTep cpellbl B BOAHBIX PacTBOPax
HEOPraHMYECKUX COEAMHEHUMN, TUIl KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbicn Ilepumonmueckoro 3akona JI. M. MenneneeBa M JEMOHCTPUPOBATh €ro
MOHMMAaHUE: ONMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Ileprognueckoil cucteMbl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas MoArpymnna (A-rpymmna)y U «mnoOoyHas
noarpynna (b-rpynma)», manbie u Oonblide MEpUOJbI, COOTHOCHTH 0003HAUEHUS, KOTOpHIE
UMEIOTCS B TMEPUOJUYECKOM Tabiuie, ¢ YHUCIOBBIMU XapaKTEpPUCTUKAMH CTPOEHUS aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB M 3aps] siipa, o0lee YUCiIo 3JEKTPOHOB U paclpesiesieHue ux
0 AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCIUHEHMM B IPEJENax MalblX MEPUOJIOB U INIABHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUUYECKHE IJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKHUE PEaKIuu
(Mo 4ucly M COCTaBy Y4YacTBYIOUIMX B pEakLUMU BEIIECTB, MO TemaoBoMy 3¢deKTy, Mo
M3MEHEHUIO CTENEHEeH OKHCICHHSI XUMUYECKUX JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME M CHenU(UUYECKHe XUMHYECKHE CBOICTBAa MPOCTHIX U
CJIOKHBIX BEILECTB, MOATBEPAKAAs ONMCAHAE IPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUHI
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINUI;



COCTaBJISITh YPaBHEHUSI SIEKTPOIIUTHYECCKON UCCONMANNHU KUCIIOT, eJI04el 1 COJeH, TIOTHBIC 1
COKpalIEHHBIC YPaBHEHHs PEaKIUii MOHHOTO OOMEHa, YpaBHEHUS PEaKIHid, NOATBEPKAAIOIINX
CyHIcCTBOBAHUC TeHETUYECKOM CBI3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIACCOB;

PacCKpbIBaTh CYIMHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ MMOoCpCACTBOM COCTABJICHUA
3JIEKTPOHHOTO OajlaHca 3TUX PeaKIui;

IMPOrHO3UPOBATH CBOMCTBA BCIHICCTB B 3aBUCUMOCTH OT UX CTPOCHHA, BOSMOKXHOCTU ITPOTCKAHUA
XUMUYECKHX IIPEBPAILCHUM B PA3JIMYHBIX YCIOBUAX;

BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB, MacCOBYIO OO
XMMHUYECKOTO 3JIeMEHTa 0 (OopMyJie COCIUHEHHs, MAacCOBYIO JOJIO BEILIECTBA B PaCTBOPE,
IPOBONTH PACUYETHI IO YPAaBHEHUIO XUMHUYECKOH peakui;

cO0JII01aTh TpaBHiIa MOJB30BAHUS XUMHUYECKOH MMOCYI0i U 1ab0opaTopHBIM 000pyIOBaHUEM, a
TaKOKe TMpaBHiIa OOPAIEHUs C BEIIECTBAMH B COOTBETCTBHU C MHCTPYKLHUSIMHU IO BBITOJHEHHIO
7a00paTOPHBIX XUMHYECKHUX OIBITOB IO IMOJYYEHHIO U COOMPAaHUIO ra3000pa3HBIX BELIECTB
(aMMHaKa U yriaeKucioro rasa);

MMpOBOAWUTL PpPCAKIUH, TITOATBCPKIAAIONINUC KA4eCTBEHHBIN COCTaB Pas3siiMiYHbIX  BCHICCTB:
pacro3HaBaTh OMBITHBIM IMyTEM XJOPHI-, OpOMHI-, MOIUA-, KapOoHat-, (ocdar-, cuiamkar-,
Cy.]'II)(i)aT-, THAPOKCUA-NOHBI, KaTHOHBI AMMOHMU u HOHBI N3YUCHHBIX MCTaJIJIOB,
NPUCYTCTBYIOIIHME B BOAHBIX PACTBOPAX HEOPTaHUYECKUX BEILECTB;

HNPUMEHSATh OCHOBHBIC OTIEPALIMU MBICIUTEIBHON ESTEIHbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATU3aIMIO, BBISBICHUE MPUYNHHO-CICICTBEHHBIX CBS3€H — JUIA U3y4YCHUS
CBOMCTB BCIICCTB U XHUMHYCCKHUX peaKHHﬁ, CCTCCTBCHHO-HAYUYHBIC MCTOJAbI ITIO3HAHUA —
HaOJr0IeHNe, U3MEPEHNE, MOICTTMPOBAHNE, SKCIIEPUMEHT (PEATbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pazjnen 1.1lepBoHayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BertecTBa 1 XUMHUYECKHE 15 1 0 bubnunoreka LIOK
' peakuuu https://m.edso00.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nes 2.BakHeiilne npeacTaBuTe/ Il HEOPraHHYECKUX BelleCTB
51 Bosnyx. Kucnopona. [lonsatue 6 0 0 bubmmnoreka HOK
' 00 okcHmax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bu6nmorexa LIOK
2.2 8 0 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSX https://m.eds00.ru/7f41837¢c
24 OCHOBHBIE KJ1aCChI 11 1 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3.1lepuoanuecknii 3axoH u Ilepuognueckas cucrema xumnueckux djemeHToB [I. U. MenageneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsi3b. OKHCINTENbHO-BOCCTAHOBHUTEIbHbIE pPe€akmumn



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

bubnunorexa LIOK

31 XHMHYECKUX dj1emMeHToB /I, U. ! https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1.BenrecTBO 1 XUMHYECKHE PeaKIIUU
11 [loBTOpEeHue u yriy0OnaeHue 3HaHUM 5 1 0 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2.HemeTa/JIBI M HX COeTHHEHHS
OO0m1as XxapakTeprucTUKa XUMHYECKUX bubmuoreka [JOK
2.1 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 0 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 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.MeTa/JIBI M X COCAUHECHUSA

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u okpyxamomasi cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie IIpakTnyeckue
n/n Bcero u3ydeHusi  00pa3oBaTe/bHbIEC
padoThI padoThI
pecypchl

1 IIpeamer xumun. Ponp XMMUU B KU3HA 1 0 0 06.09 bu6mmoreka [IOK
uesioBeka. Tesa v BelecTsa ' https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK

2 I1 1 0 0 06.09

OHSITHE O METO/IaX MO3HAHUS B XUMUU httos://m.edsoo.ru/f0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
paboThl B 1a00paTOPUU U IPUEMBI bubnnoreka [JOK

3 1 0 1 13.09
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM»

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 0 0 13.09 bu6mmorexa [IOK
pasJeenus cMecei ' https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 Eub 1OK

nonmoTexa

5 P i 1 0 1 20.09
«rasfelenie CMeceHV (na npimepe https://m.edsoo.ru/ff0d28c8
OUYHCTKY TTOBAPEHHOM COJIN)»

bu6mmoreka [IOK
A 1 20.09

6 TOMBLH MOTICRY 5L 0 0 https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 0 0 2709 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK
IT 1 27.09

8 POCTRIE 1 CHOXHbIC BEMlecTRa 0 0 https://m.edsoo.ru/ff0d2a6c

bu6mmoreka [IOK

9 A - 1 0 0 04.10

TOMHO-MOJIEKYJISIPHOE YICHUE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuorexa [JOK
10 X .B 04.10
umreeKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11 11.10
OTHOCHUTENIbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XUMHAYECKOTO 11.10 bubmuorexa [JOK
3JIEMEHTA B COSIUHEHUN ' https://m.edsoo.ru/ff0d350c
KonunuecTBo BemectBa. Modb. bubnuorexa [JOK
13 18.10
MomnsipHast macca https://m.edso0.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. 18.10 bubmuorexa [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycinoBus NpoOTEKaHUs 2510 bubnnoreka [JOK
XUMHUYECKUX peaKIui ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHs MacChl BEILIECTB. bubnnorexka [JOK
16 25.10
XHWMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHCHUSIM XUMHYECKUX 08.11 bubmorexa HOK
B . yp ' https://m.edso0.ru/ff0d5708
peakmuit
Knaccudukarus xuMHU4eCKuxX peakiui
18 (coe I/IH(I;HI/HIH a3JI0KECHUS e 08.11 bubmmorexa [TOK
a P . ' https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG 10K
nOIMOTEeKA
19 . 0600 15.11
JHIMITOTEACT © erHHe " https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas padora Nel mo teme 1511 bubnnoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
91 Boznyx — cmech razos. Coctas 2211 bub6nuorexa [IOK

Bo3ayxa. Kucimopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK
22 22.11
KACI0POJA (pAKILH OKACIEHI, https://m.edso0.ru/ff0d4614
ropenue). [lousatue 06 okcumax
CriocoOslI MosTy4eHus KUCI0po/ia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH 29.11 bubmorexa [JOK
PaTop P ' ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O 2911 bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHH, FK30- U ' https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIAX
TorumBo (HedTh, yroib U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 06.12 bubmorera [JOK
P A%, ' https://m.edsoo.ru/ff0d4c4a
MPeI0TBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonydyenne u coOMpaHue KHCIOpo/Ia 06.12 bubmmorexa [JOK
Y . p POa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonoponx — anemeHT u pocroe 1312 bubnuoreka [IOK
BemecTso. Haxoxaenue B npupoje ' https://m.edsoo.ru/ff0d4ddo
28 duznvecKknue U XUMUYECKHE CBOMCTBA 13.12 bu6mmoreka [IOK
Bojopona. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4ddo
bu6mmoreka [IOK
20.12
29 Homsirite o wcsoTax i comix https://m.edso0.ru/ff0d50d2
30 Crioco0bI TToTy4deHus1 BOAOPO/Ia B 20.12 bubnuorexa [JOK
JTaboparopuu ' https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme Bu6 OK
31 «ITonmydenne u cobupanue BoI0poOa, 27.12 nosmorexa L

W3Yy4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4f42
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ModsipHblii 00bEM ra30B. 3aKOH

bubmuorexa [JOK

32 27.12
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa o €ro U3BeCTHOM 10.01 bubmorexa LOK
= i Y ' https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WK 00BEMY
Brruncienus o0bEMOB ra3oB MO
34 ABHEHMIO peaKI[M1 Ha OCHOBE 3aKOHA 10.01 bubmorexa LOK
P B} Peaitt . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH I'a30B
®duznuecKre 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
35 17.01
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
36 17.01
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTtens. HackllieHHbBIE
37 " HI;HaCBIpeHHBIE ACTBOPHI MH:ICCOBEUI 24.01 bubmnorexa [IOK
B PacTBOPHL. ' https://m.edso0.ru/ff0d5b40
JIOJIST BEIIECTBA B PACTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHne pacTBOpoB C 2401 bubnuoreka [IOK
OnpeIeIEHHON MacCOBOI JT0JIei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHast pabota Ne2 o reme 3101 bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
40 OKcupl: coCTaB, KiIacCupUKaIus, 3101 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tony4yeHre U XUMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX 07.02 bubmmorexa [JOK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, 07.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyyeHne u XUMHUYECKUE CBOWCTBA 14.02 bubmumoreka [IOK
OCHOBAHHMU ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, 14.02 bu6mmoreka [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [TonyueHnue u XMMUYECKHE CBOMCTBA 2102 bubnmoreka [JOK
KHCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI;) TIOJI q)eHI/Iﬂ XI/IMI/IqZ(I?KHe 21.02 bubmorexa [TOK
N y ’ ' https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTnueckas padora Ne 6. Pemenue
JKCIIEPUMEHTANIBHBIX 33724 110 TEME bubnnorexa [HOK
47 28.02
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
48 ['eneTnyeckas cBsSI3b MEXKIYy Kilaccamu 28,02 bubnunoreka [JOK
HEOPraHMYECKUX COEAUHEHHM ' https://m.edso00.ru/00ad9a50
O06o001eHre U cUCTeMaTH3alnsl 3HAHUI
49 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX 06.03 bubmiorexa LIOK
. P ' https://m.edsoo.ru/00ad9ch?
COCAMHEHHI
KonTponbnas padora Ne3 no teme
50 "OCHOBHEBIE KJ1aCChl HCOPTaHUYECKHX 06.03 bubmmorexa [TOK
o P ' https://m.edsoo.ru/00ad9ela
COCAMHEHHI
[TepBBIe MOMBITKY KJIACCHPUKAITAN
51 XUMHYECKHX 3eMeHTOB. [loHsaTre o 13.03 bubmmorexa [TOK
' ' https://m.edso00.ru/00ad9ffa
rpynmnax CXoIHBIX 3JIEMEHTOB
[Tepuonnuueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX 13.03
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
53 [leproapl, rpynmnsl, MOATPYIIIIBI 20.03 bub6nuorexa [IOK
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Crpoenue atomoB. COoCTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuoreka [JOK

>4 snep. MU3ororsl 20.03 https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI09eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit 03.04 Bubmaorexa ITOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTa TI0 €ro MOJIO0KESHUIO B 03.04 bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. /1. 1. 10.04 bubnnoreka [JOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB 10.04 bubnuoteka [JOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honnas xummdeckas CBS3b 17.04 htts://m.edsoo.ru/00adac34
KoBasieHTHas1 nmonsipHas XUMU4eCKas bubnnoreka [JOK
60 17.04
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOMsIpHAS XUMHUYECKast 24,04 bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS 24.04 https://m.edsoo.ru/00adae28
bubmuorexa [JOK
63 OKHCIIMTENIN U BOCCTAHOBUTEIIH 08.05 httos://m.edsoo.ru/00adb076
64 OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC 08.05 bubmuorexa [JOK

peakuuu

https://m.edsoo.ru/00adb076
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65 KontponsHas padora Ne4 o reme 1 15.05 bubmumoreka [IOK
«Ctpoenue atoma. XuMHUYECKas CBSA3b» ' https://m.edsoo.ru/00adb486
O000111eHIE U CUCTEMATH3AaIU 3HAHUI

66 o teMme "IlepBoHavaILHBIE 1 15.05 Bubmaorexa ITOK

P " ' https://m.edsoo.ru/00adb33c
XAMUYECKHE TTOHATHUS
O060011eHrEe ¥ cucTeMaTh3alus 3HaHUI
67 o TeMe "OCHOBHBIE KJIaCCHI 1 22.05 bubmoreka LOK
. ' https://m.edsoo.ru/00ad9ch?2
HEOPTaHWYECKHUX COCAMHCHHIMA
O0001IeHNE U CUCTEMATU3ALIUS 3HAHUI
68 o teme "CTpoeHue aTtomMa 1 22.05 bubmaorexa LIOK
P | ' ' https://m.edso0.ru/ff0d61c6
Xumuueckas CBSI3b
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka KonTpoabubie IlpakTuueckue p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnoguueckas cucrema 1 0 0 bubnnoreka [JOK
XUMH4YECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOICTB XUMUYECKHUX AIEMEHTOB 1 0 0 bubmmorexa [JOK

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

3 Kiaccudukanust 1 HOMEHKIJIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bubl XuMHU4uecKo# CBSI3U U THITBI 1 0 0 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IToBTOpEHUE U yriayOsieHue 3HaHui 1 1 0
OCHOBHBIX pa3/ieNioB Kypca 8 Kiiacca»

5 Knaccugukarus Xumuueckux 1 0 0 bubnnoreka [JOK
peaxkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHATHE O TOMOTEHHBIX U 1 0 0 bubmmorexa LOK
p ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOpHI, BIUSIOMIE HA CKOPOCTh 1 0 0

XUMHYECKOH PCAKIUMN U IMOJIOKECHUEC

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

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKOMN
10 mucconuanmy. CHIIbHBIE U ClIa0bIe buGnnorexa LIOK
) https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHbIe ypaBHEHUS peaKIINA bubnmorexa LOK
yp p https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOIICTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIpeACTABICHUI bubnmorexa LOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpENCTaBIEHNHA 00 bubmorexa [TOK
p . https://m.edsoo.ru/00add8bh2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 ITorsaTue o ruapom3e coneu bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
O00011eHNEe U CUCTEMATU3ALMS
3HAHUN 110 TeMme " XUMUIECKHe
15 CBOWCTBA KHUCJIOT, OCHOBAHUN U bubmmorexa LHOK
. ’ . https://m.edso0o.ru/00addd12
colieil B CBeTe MpeAcTaBIeHul 00
AIEKTPONIUTUYECKON TUCCOIUAUN"
[TpakTiueckast paborta Ne 1.
16 «Perenune skcriepuMeHTaIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a1a49»
KonTponbnas padota Ne2 o teme
17 «IIIEKTPOJIMTUYECKAS TUCCOIINAINAS bubnmorexa LIOK
p g HHATUL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
18 OO11ast XapaKTepUCTHKA TaJIOT€HOB. bub6nuorexa [IOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
XJjopa

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

XnopoBogopoa. ComnsiHast KHCIIOTA,

19 XUMHUYECKHE CBONCTBA, MOTYICHHE bubmmorexa [JOK
1O ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTuueckas padota Ne 2 o Teme
20 «IlomyuyeHue coNTHON KUCIOTHI bubmmorexa [JOK
YHCHEE S0T ’ https://m.edsoo.ru/00ade348
U3yYCHHE €€ CBOWCTBY
Boruncnenus mo ypaBHeHUAM
21 XUMWYECKUX PEAKLUNA, €CI OQUH U3 bubnmorexa LOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymms https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIINH CEPHI.
93 Haxosxnenue cepsl u €€ coequHEHU N bubnunoreka [JOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 (1)1/1314%01(1/15 U menqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MPUMEHEHUE
XUMUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE TIPOMBIIIIEHHOTO CI0c00a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK

XUMHYECKOE 3arps3HEHNE
OKpYXarollel cpesibl COEANHEHUSAMHU
cepbl

https://m.edsoo.ru/00adec8a
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Brruncienne MaccoBOM JOJIU BBIXOAA

bubmuorexa [JOK

27
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa dJIEMEHTOB

28 VA-rpynnsl. A30T, pacipoCcTpaHeHHE bubnnoreka HOK
B IIpupoae, GU3NIecKue u https://m.edsoo.ru/00adeeab
XMMHYECKHUE CBOMCTBA
AMMHuak, ero ¢pusnueckue u

29 XUMUYECKHE CBOWUCTBA, MOJTYYEHUE U bubmorexa LHOK

’ Y https://m.eds00.ru/00adf004
IPUMCHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «[lonyyenne aMMuaka, U3y4eHHe ero bubmorexa LHOK
) 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ husndeckue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATHHBIX

32 noOpennii. XUMHUUECKOE bubmmorexa LOK
yAODP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®ochop. Oxeun pocdopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((l))Ta q)(i)I/I:SI/I(‘{eZKI/Ie " bubmorexa [JOK

p 7 https://m.edso00.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnons3oBanue pochatos B

34 KaueCcTBE MHUHEPATBHBIX YI00OpEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu

35 VYrnepon, pacnpocTpaHEeHUE B bubnmnoreka [JOK

mnpupone, (1)H31/II-ICCKI/IG U XUMHWYCCKHEC

https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxkcuapl yraepoja, ux Gpu3ndeckue u
XUMHUYECKUE CBOUCTBA.

bu6mmoreka [IOK

36 DKOJIOTHYECKUE TTPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriepoaa (1V)
37 VYronbHast KuciorTa u e€ coiu bubmmorexa [JOK
https://m.edso00.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
"IlosrydyeHune yrieKuciioro rasa. bubnuoreka [IOK
38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuii u ero coequHeHus bubmmorexa [IOK
https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
41 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnunorexa [JOK
«BaxnHenme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme
42 «Baxnelme HeMeTauIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO0mias XxapakTeprucTUKa XUMHIECKUX
3JIEMEHTOB — METAJLIOB.
43 Merannuueckas CBsI3b U bu6mmorexa [IOK

METAJINYECKask KPUCTATUIMYECKAS
pemérka. Pu3n4ecKre CBOMCTBA
METaJUIOB

https://m.edsoo.ru/00ael103e



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUUECKUI DS buGnnorexa LIOK
p N P https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaNIOB
O0611me crnocoObl MoTyueHUs
MeTaiuioB. CruraBel. BerauciieHus mo

45 aBHEHUIM XUMUYCCKUX PeaKIUuil buGnnorexa LIOK
yp peaiiHi, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMecH

46 [TousATHE O KOPPO3UU METAIUIOB bubnmorexa LOK

PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47
[lernoumsie meramer https://m.edsoo.ru/00ael4b?2

48 OKcHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2

49 [llenouyHO3eMeTbHBIC METAIUIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8

50 Baxkueiimme coe fHHEHUA Kb Bubmorexa ITOK

a 1 https://m.edsoo.ru/00ae15e8

51 O000I11IeHNE U CUCTEMATHU3AIHS
3HaHU# 110 Teme "Mertauisr"

59 JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
yCTpaHEHU https://m.eds00.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme

53 "YKEcTKOCTh BOIBI U METOILI €8 bubmmorexa [TOK

| https://m.edso0o.ru/00aelae8
yCTpaHEHUS
bu6mmorexa [IOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnmuotexa [JOK
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THIPOKCHIA https://m.edsoo0.ru/00aelc64
56 Keseso bu6mmoreka [IOK
https://m.edso0o.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIM JKeJle3a bubnunoreka [HOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
O000111eHrE U CUCTEMATU3 AL
58 3HaHui 1Mo TeMe "OcoOble CBOMCTBA
JKele3a ¥ alllOMUHUS"
[TpakTuueckast pabota Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3314 110 TEME bubnuorexa [JOK
«BaxkHeiinne MeTalIbl U BX https://m.edso0.ru/00ae3de8
COCOUHCHUSD»
Brrancnenus o ypaBHEHUSIM
XUMUYECKHUX PEaKIIUH, €CITH OJIUH U3
50 peareHToB JlaH B U30BbITKE WIN bubnnorexka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOIYyKTa
peakuu
O06o0mIeHre U cucTeMaTr3aIus
61 3HaHUHU Mo TeMe "MeTabl U UX
coequuenusa"
Kontponbnas padota Ne4 o teme
62 «Baknelme MeTaIbl U UX
COCTMHCHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bub6nuorexa [IOK

OKPY’KaIOIIeH cpeibl

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

65 Ponb xumuu B penienuu 1 bubmumoreka [IOK
9KOJIOTUYECKHX MTPOOIeM https://m.edsoo.ru/00ae4270
O00011IeHNE U CUCTEMATHU3ALIHS

66 3HaHuil 1o teMe "BemectBo u 1 Bubmaorexa ITOK

m" https://m.edso00.ru/00ae0dOa
XUMHUYECKHE PEaKIIuu
O000111eHrE U CUCTEMATU3 AL
67 3HaHu# 110 TeMe "HeMeTaiuiel u ux 1 Bubmaorexa ITOK
. https://m.edsoo.ru/00adb33c
COEUHEHUS
O000111eHHE U CUCTEMATU3ALMS
68 3HaHHII;I 10 TEME "MeTaJ‘IJ‘ILIII-/II ux 1 bubnmorexa LOK
. https://m.edsoo.ru/00ad9cb?2
COEIUHEHUSI
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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