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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no XMMUM Ha YpOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs COCTaBJIEHA HA
OCHOBE TpeOOBaHUM K pe3yJibTaTaM OCBOEHHUs OCHOBHOM 00pa3oBaTelbHON MPOrpaMMbl
OCHOBHOTO 001Iero oopazoBanus, npencraBieHHbXx B DI'OC OO0, a Takxke Ha OCHOBE
benepanpHON paboueit mMporpaMMbl BOCIUTAHUS U C YIYETOM KOHIICTIIMU MPENoIaBaHus
yueOHOro mpenMera «XuMHUS» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma no xumun Ja€T NpeAcTaBiICHUE O LENAX, 00IIel CTpaTeruu 00yueHus,
BOCIIUTAHUS U PA3BUTHUS O0YUAIOUIUXCSA CPEICTBAMU yueOHOTO MpeIMeTa, yCTaHABIUBACT
00s3aTENbHOE MPEAMETHOE COJEpPKAHUE, IMPEIyCMATPUBAET PACHpPENEICHUE €ro IO
KJIaccaM U CTPYKTYPUPOBAHUE MO pa3jiejaM U TeMaM IPOrpaMMbl 110 XUMHUH, ONIPEACIIET
KOJINYECTBEHHBIE W KAYE€CTBEHHBIE XAapaKTEPUCTUKH COAECPKAHUS, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  M3YYEHUS]  XMMHM € Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€W, JOTMKA y4eOHOTO MIpoLEecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, Onpenenser BO3MOXKHOCTH MpeaMeTa JUisl peaju3alud TpeOOBaHUM K
pe3ysbTaTaM OCBOCHHSI OCHOBHOM 00Opa30BaTelIbHOM MpOrpaMMbl HA YPOBHE OCHOBHOTO
oO1ero oOpa3zoBaHus, a Takke TpeOOBaHUI K pe3ysibTaTaM OOy4YeHHsS] XUMUU Ha YPOBHE
LeJed M3y4yeHusl MpeaIMeTa U OCHOBHBIX BHUJIOB YUEOHO-IIO3HABATENBHON JESITEIIBHOCTH
00y4aroIIerocs no OCBOEHUIO y4eOHOTO COJIEPKAHUS.

3HaHWEe XUMHUHU CIY>KAT OCHOBOW Juisi  (OPMHUPOBAHUS  MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeJCTaBIeHUd O MaTepUaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparT GOpMHUpPYyEMbIe XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX YHEPTUU U 00
ABOJIIOLIMHU BEILIECTB B MPHUPOJE, O MyTIX pelIeHUsl riIo0aibHbIX MpoOIeM yCTONYHUBOIrO
pPa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTHUYECKOW, MHUIIECBOM M SKOJIOTHYECKOU
0€30MacHOCTH, TPOOJIEM 3IPABOOXPAHEHHUSL.

N3yuyenne xumunu:

CIIOCOOCTBYET peaM3alli BO3MOXKHOCTEH IJIsI CaMOPa3BUTHS M (POPMHUPOBAHUS
KYJBTYPbI IUYHOCTH, €€ 00111e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJ3J B (OPMHUPOBAHUE MBILUIEHUS M TBOPYECKUX CHOCOOHOCTEM
oOydJaronuxcsi,  HaBBIKOB WX  CAMOCTOSITEJIbHOM  y4eOHOW  JIeATEeThHOCTH,
DKCIIEPUMEHTAJBHBIX M HUCCJEJOBATENLCKUX  YMEHHMM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM KM3HU, TaK U B MTPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMHUT CO CIEUU(PUKON HAYYHOTO MBIILJIEHHUS, 3aKIa/IbIBAET OCHOBBI 1IEIOCTHOTO
B3IJIA/la HA EJUHCTBO MPHUPOJLI W UEIOBEKA, SBISETCSA OTBETCTBEHHBIM JTalloOM B
(hOpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;

CrocoOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOWM BKJAJl B HKOJOIMYECKOE 0Opa3oBaHUE
00yJaroImmxcs.



JlanHble HampaBjieHUS B OOyYEHUH XUMHUH O0O0€CIEeYMBAIOTCSA CHenU(pUKON
coJiepKaHusl y4eOHOro IpeIMeTa, KOTOPbIM SBISETCA MEJAarOrH4ecKy aganTUPOBAHHBIM
OoTpakeHHeM 0a30BOM HAYKH XMMUU Ha OMPEEIEHHOM dTarie e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOHIEr0 0Opa3oBaHUsl OpPUEHTUPOBAH Ha
OCBOEHME OOYyYalOUMMHUCS CHCTEMbl II€pBOHAYAJIbHBIX IOHATUN XHUMUH, OCHOB
HEOPraHNYECKOM XUMHUHU U HEKOTOPBIX OTIAEIbHBIX 3HAUYMMBIX MOHATHI OpPraHUYeCKOM
XUMUH.

Crpykrypa coaepxaHHs NporpaMmbl IO XUMUM C(HOPMHUPOBaHA Ha OCHOBE
CUCTEMHOTO0 noaxoza K e€ n3yueHuro. ConeprkaHue CKIAIbIBACTCs U3 CUCTEMBI IIOHATHN
O XMMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MMOHATHIM 0 XuMudeckon peakuuu. O6e
3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl MO MPUHUUIY IOCIEA0BATEIBHOIO Pa3BUTHA
3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHSA:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnoguyeckoro 3akona /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XHMMH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOHN CBA3H;

— IPEJICTABICHUI 00 31EKTPOJIUTUYECKOM AUCCOLUALINY BEIIECTB B paCTBOpaXx.

Teopernyeckre 3HaHUSL PpaCCMAaTPUBAIOTCS HA OCHOBE AMITMPUYECKH MOTYYEHHBIX U
OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS IOCJIEI0BATEIBLHO OT OJHOIO YPOBHS K JIPYyromy,
BBINIOJHAS (PYHKUMM OOBSICHEHHS] W TNPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U
BO3MOKHOCTEMN MPAKTUYECKOT0 MPUMEHEHMSI U MTOJTYUYEHUS N3YyYaeMBbIX BEILIECTB.

OcBoeHue nporpaMMsbl 10 XUMHUH CIIOCOOCTBYET (DOPMUPOBAHMIO MPEACTABICHUS O
XUMHAYECKON COCTABIIIONIEN HAYYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOABL,
LIEHHOCTHOT'O OTHOUIEHUS! K HAYYHOMY 3HAaHHMIO U METOJaM MO3HaHus B Hayke. M3yduenue
XUMHHU IPOUCXOJUT C MPUBJICUCHUEM 3HAaHUN U3 paHee U3yUEHHBIX YUEOHBIX MTPEIMETOB:
«Oxpyxaromuii Mup», «buosorus. 5—7 knacce» u «duszuka. 7 kmacey.

[Ipy u3ydeHHH XUMUU NPOUCXOIUT (HOPMHPOBAHHE 3HAHMM OCHOB XHMMHYECKOU
HAayKl Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM JEeATEIbHOCTH
YyeloBeKa M KaK OJIHOTO W3 KOMIIOHEHTOB MHPOBOW KyJbTyphl. 3agauya y4yeOHOro
npeaMera COCTOMT B (POPMHUPOBAHUU CHCTEMbl XMMHUYECKUX 3HAHUM — BaKHEHIINX
(aKkTOB, TMOHATUWA, 3aKOHOB M TEOPETUYECKUX TMOJOXKEHUH, JOCTYMHBIX OO0OOIICHHIA
MHPOBO33PEHYECKOTO XapakTepa, A3blka HAayKH, B NMPUOOIIEHWU K HAYYHBIM METOJaM
MO3HAHUS TPU M3YYEHUM BEHIECTB M XHWMHUYECKHX peakuuid, B (HOPMUPOBAHUU U
pa3BUTUU TO3HABATENbHBIX YMEHUHW M MX NPUMEHEHHWU B Y4EOHO-IO3HABATEIbHON U
yueOHO-HCCIIeI0BaTEeNIbCKON AESITeTbHOCTH, OCBOEHUH MpaBui 0e30macHoro oOpalieHus
C BEIIECTBAMU B IMOBCETHEBHOM KU3HHU.

[Ipy u3ydeHHMM XUMUM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHHs Ba)XKHOE
3HaYeHHUe NMPUOOPENN TaKUe LI, KakK:



— (opMupoBaHME UHTEUICKTyaJdbHO Pa3BUTOM  JUYHOCTH, TOTOBOM K
caMOOOpa30BaHMIO, COTPYJHUUYECTBY, CAMOCTOSTEILHOMY TMPHUHATUIO  PEIICHUH,
CITIOCOOHOM aIalTUPOBATHLCS K OBICTPO MEHSIOITUMCS YCIOBUSM JKU3HH,

— HamnpaBJICHHOCTh OOYYECHHUS Ha CHUCTEMAaTHYECKOE MPHOOIICHHE 00yUYaroIuXxcs K
CaMOCTOSITEJIbHOM TTO3HABATEILHOW JICSATEIbHOCTH, HAYYHBIM METOJAAM MO3HAHUSA,
(hopMUPYIOITUM MOTHUBAIIMIO M pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— obecrieueHue yCJIOBUH, CIOCOOCTBYIOITUX IPUOOPETEHUIO 00YUYaIOIIIMMHUCS OITbITa
pa3HOOOpa3HOM JEATEeIbHOCTH, II03HAHUS W CaMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KITF0OUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE ISl Pa3IMYHBIX BUJIOB
NEATEIIbHOCTH;

— (opmupoBanue o0mIeH HYHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHON TPaMOTHOCTH,
B TOM YHCJIC YMECHHUIA OOBSCHSATH U OIEHWBAThH SIBJICHUS OKPYXKAIOIIET0 MUPA, UCTIOIB3YS
3HaHUSA M ONBIT, MOJYYEHHbIE MPU H3YYECHUU XUMHUHU, MPUMEHATh UX MNPH PEUICHUU
po0JIeM B TOBCEAHEBHOM KU3HU U TPYAOBOU JEATEILHOCTH;

— ¢dopmupoBaHrue y OOy4YarOUIUXCA TYMaHUCTUUYECKUX OTHONIICHUW, MOHUMAHMS
IIEHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAOOTKHM HSKOJOTHYECKH IIEJIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOM JIEATEILHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKPYKarOIIEH IPUPOTHOUN CPEIIBI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIIMTAaHUIO HAa OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JaJIbHEHIIIEr0 00yUeHMUS.

OO0miee 4uClIO YacoB, OTBEAEHHBIX Ui M3YYEHHS XUMUU HAa YPOBHE OCHOBHOIO
oO1ero oopazoBanusi, coctapisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HEJEIIO),
B 9 knacce — 68 yacoB (2 yaca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHass Macca. MaccoBasi A0JII XUMHYECKOTO JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMUUYECKUE SABJICHUS. XUMHUYECKAsl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHYECKOHW TMOCY/I0H, MpaBuUjaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMMHYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE Kele3a ¢ pactBopoM cosr menu (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MAacChl, CO3/JIaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenune kucinopoaa. CrnocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3zaumopeiictBua okcupga menu (1) ¢ pactBopoM cepHOW KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepumognueckasi cucreMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux 3nemeHToB . . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHuA.  OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILIECTBIISIETCS 4YE€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €CTEeCTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue yYpaBHEHHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIE peakiii Ha HOHBL. [[OHATHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  pEeakiuii  HOHHOTO  OOMEHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEHICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  XJiopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUEe cBoMcTBa. OKCHIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkre u XMMHUYECKHE CBOMCTBA, ONyyeHue U npuMenenue. Coian aMMOHuS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSL B KauyeCTBE MHMHEpAJIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKUCJIEHHUSA.  YIJIEpoAd,  aUIOTPOIIHbIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJEMBbl, CBA3aHHBIE C OKCUIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX MepepaboTku (O€H3MH), UX POJb B OBITY M IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKAIMNUE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIOB), HAOIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IoJ JACHUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJiIeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIICHHOCTH, PEIICHHE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB /. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJECHUE B MPUPOE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10)keHre B [leproindeckoil CuCTeMe XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoXxJAcHUE B mnpupoaec. Dusznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTATOB  KOPPO3UM  METAIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), MPHU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuu IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMHU JJISi OTJENBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX LIEHHOCTHBIX OPHUEHTALMN U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMaIHei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TPEACTaBJICHUST 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HaHHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY U pEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrHYecKOro BOCIIUTAHNS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPEIOM, ISl MOBBIIIECHHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJIECNIN, UCIIOJIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUN BBISIBISATh M XapaKTEpU30BaThb CYIIIECTBEHHbBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJBb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu ¢popmamMu rpadyKu U UX KOMOWHAIUSMU,

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKAaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIE 1eHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBIICHHOW IIeJIM, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIUMKCS HAy4yHbIE€ 3HAHUS, YMEHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYCCKas PEaAKIUs, KiIacCU(UKaIus peakiuid: peaKiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS U HEMOJspHAs KOBaJCHTHasl CBSI3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlIeHHs (popmMmys
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIUHEHUM MO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B llepuonuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manieie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3aps siapa, 00IIee YUCIO AIICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX IIPEBpalllCHUd B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEpPAIlMH MBICTUTECIIBHON JEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYECHHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYECH U KUCIOT C MIOMOIIbIO HHANKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IMCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU OHATHUSA MPU ONMCAHUU BEUIECTB U UX MPEBPAILICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY CO€IMHEHUN 1o ¢dopmyiaM, BHJI XHUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manele u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHde HMX T0 JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIIUU
BEII[ECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpuUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOIIHMX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUA  XMMHYECKOM  MOCyAOM M|
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEaKIMH, TOATBEPKTAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHNE, SKCIICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/m | NporpamMmbl Bceero o0pa3oBaTe/bHbIE PECYPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumust — BaxkHas 00J1acThb
1.1 €CTECTBO3HAHMS U IIPAKTHYECKON 5 2 bubmorexa [IOK
' p https://m.edsoo0.ru/7f41837c
IEeITEILHOCTH YeJIOBEKA
bubmuorexa [JOK
1.2 B 15
CHICCTRA M XUMITICCKHE PeaKtiitd https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
91 Bosznyx. Kucnopon. ITonsitie 06 5 bubmorexa [IOK
' OKCHIaX https://m.edsoo0.ru/7f41837c
Bonopon.Ilonstue o kucinorax u bubnuorexa [JOK
2.2 8 1
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 bu6mmoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 11 1 bubnuoteka [JOK
' COeIVHEHUN https://m.edsoo.ru/7f41837¢c
Hroro mo pazueny 30

Paznen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[. . MenaeseeBa. CTpoeHne aToMOB. XUMHYeCKas
cBsI3b. OKUC/INTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUA

3.1

[Tepuonnueckuii 3aKOH U

7

bu6mmoreka [{JOK



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

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB /1. V1. Menpaene-eBa.
Ctpoenue aToma

https://m.edsoo.ru/7f41837¢c

Xumuueckas cBsizb. OKHCIUTEIBLHO- bubmuorexa [JOK
3.2 8 1
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Hroro o pasaerty 15 https://m.edsoo0.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [TOK
p p https://m.edsoo0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
9 KUJIACC
KosmmuecTBo yacos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpOoHHbIe (LM (ppoBbIE)
KonTposabHbie IIpakTnyeckue
n/n mporpaMmsl Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
Pa3nen 1. BemecTBO 1 XMMU4YecKHe peaKuu
11 [ToBTOpEeHME U yriaybnenne 3HaHUH 5 1 bub6nuorexa [IOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnunoreka [JOK
' XUMHYECKUX PEaKIui https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS] TUCCOLUAIIHS. 3 1 1 bubnuorexa [JOK
' XHMMHYECKUE PEAKIIMH B PaCTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
2.1 O61mas xapakTepuUCTHKa XUMUYECKUX 4 1 bubnuorexa [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edso00.ru/7f41a636

OO01mas XxapakTepuCTHKa XUMHUIECKUX
bu6mmoreka [JOK

2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 httos://m.edsoo.ru/7f41a636

COCJIMHECHHUS
OO01as xapakTepruCTHKa XUMUYECKUX

2.3 anemMeHToB VA-Tpynmsl. A30T, 7 1
dhocdop 1 ux coenMHEHHS

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

OO1m1ast XapaKTePUCTHKA XUMHYECKIX
24 anemeHToB |VA-rpynnsl. Yriaepoa u 8 1 2
KPEMHHU ¥ UX COCITUHCHUS

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro mo pazueny 25

Pazgen 3. MeTa/IbI M BX COeTUHEHU S

. bubmmoreka [JOK
3.1 Obmue cBoHcTsa MeTaNIOR 4 https://m.edso00.ru/7f41a636
3.9 Baxkueiinie MeTaJibl U UX 16 1 5 bu6mmoreka [IOK
' COEIMHEHHS https://m.eds00.ru/7f41a636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u Mmatepuansl B )KU3HU 3 bubnunoreka [JOK
' YeJIoBeKa https://m.eds00.ru/7f41a636
Hroro no pazneny 3
PesepBHoe Bpemst 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

[NPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC

KoanyecrBo 4yacoB JlaTa
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTposibHbIe IIpakTHyeckne  HM3y4e
n/n Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoTshI HuA
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsATHE O METOJIAX TO3HAHUS B XUMUHU 1 bubmmorexa LIOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOpHH U PUEMBI 1 bubnuoreka [IOK
oOparieHust ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuorexa [JOK
4 . 1
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3neneHue
5 c;[)eceﬁ (Ha I/III)VIC € OYUCTKH H(f;a €HHOI 1 bubnuorexa LIOK
pHUMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bu6mmorexa [IOK
XAMUYECKHAX IIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXKHBIC BENIECTBA 1 bubmmorexa [OK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmmorexa LIOK
yip i https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. 1 bu6mmorexa [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

Xumuueckasi popmyna. BaneHTHOCTD
aTOMOB XMMHUYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCUTENbHAA aTOMHAg Macca.

bu6mmoreka [IOK

11
OTtHocuTeNnbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO dJIeMEHTa B bubmuoreka [JOK
COETUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mosnb. MosspHas bubnmoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XHAMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus koiauuecTBa, MacChl BEIECTBA bubmuorexa [JOK
110 YPAaBHEHHSIM XUMHYECKUX PEAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmsi XuMHUECKUX PeaKIHi
18 (coe I/IH(I;HI/I}IH a3JI0’KEHUS 3a1\F/:e eL:{I/I;I bubmmorexa [OK
g P ’ . ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHnMKIoneauct. O600IeHNE 1 bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kuci}(l)xo — DJIEMEHT U MPOCTOE Beﬂy:CTBO bubmmorexa [JOK
PO p H ' https://m.edsoo.ru/ff0d448e
O30H
22 dOu3nuecKknue U XUMUYECKHE CBOMCTBA bu6nmoreka [JOK



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

KHCI0POAa (peak Uy OKUCIIEHUS, TOPEHUE).

ITousitue 06 oxkcumax

https://m.edsoo.ru/ff0d4614

Cnoco0bl MoTy4eHus: KUCI0po/ia B

bu6mmoreka [IOK

2 .
3 Jaboparopuit i NPOMBILLICHHOCTH https://m.eds00.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoi 3 PeKT XMMUIECKOH peaKIuu,
24 IMOHATHE O TEPMOXHUMHYCCKOM YPaBHCHUHU bubmorera [JOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
Tormaueo (HedTh, yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI lro bubmorera [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas pad6ora Ne 3 o Teme
26 «ITonmyyenue u coOMpaHue KUCIOPOaa bubmorexa [JOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY
97 Bonopon — 351eMeHT U IpOCTOE BEIIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
28 duznyecKre U XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI mostydeHus BOAOPOa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padbora Ne 4 o Teme
31 «[Tonyuenne u cobupanue BOAOPOIA bubmmorexa LOK
i . P poaa, https://m.edsoo.ru/ff0d4f42
W3YYECHHE €ro CBOMCTBY
N N bubnuorexa [JOK
2 M . A
3 OJIIPHBIN 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/Ffod542e
33 Brruucnenus o00b€Ma, KOTUYECTBA BEIECTBA bubnuorexa [JOK



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
https://m.edsoo.ru/ff0d542e

rasa 1o ero M3BeCTHOMY KOJIUYECTBY
BEIIECTBA WM 00BEMY

https://m.edsoo.ru/ff0d55a0

Brruncnenus 00bEMOB Ta30B M0 ypaBHEHUIO

bu6mmoreka [IOK

34 0B
PEAICLTH 1d OCHOBE SAKOHA OUREMHBIX https://m.eds00.ru/ff0d5708
OTHOILICHUI Ira30B

35 du3nuecKkue U XMMHUECKHE CBOMCTBA BOIbI bubmorera [JOK

A https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonstue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HaceimeHHbie 1

37 HEHACBIIICHHbIC pacTBOPBL. MaccoBas 101 bubmorera [JOK

o P prI- A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
«IIpurorosiienue pacTBOpPOB ¢ bubnuotexa [JOK

38 .y . .
onpeaeIEHHON MacCOBOM JT0eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 KonTponbnas padora Ne2 no teme bubnnoreka [JOK
«Kwucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcunsl: cocTaB, KiacCupUKaLUs, bu6nmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonydeHune n XUMHUYECKHE CBOMCTRA

41 KI/ICJI};qTHLIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [JOK

’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubmuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHnne u XUMHUYECKHE CBOWCTBA bubmuorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT bubmmorexa [TOK
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MOJIyYECHUS, XUMUUECKHE CBOMCTBA https://m.edso00.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
SKCIEPUMEHTAIBHBIX 3a/]a4 M0 TEME bubnnoreka [HOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 0606 i
ODHICHHC H CHCTEMATHSAMIT SHAHHH https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa LHOK
. P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie mONMBITKH KIacCUPUKAITIT
51 XMMHYECKUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CI/IfTeMI; XUMHYECKHUX SHCMGII-:TOIJ; o " bubmmorexa [JOK
Y https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, TpyMIIbL, IO, TIBI bubmorexa HOK
PHOIBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnmoreka [JOK
N3otonst https://m.edsoo.ru/00ada342
55 CtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubnuotexa [JOK

aneMeHToB llepuoanueckoii cucremst . U.

https://m.edsoo.ru/00ada6bc
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Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYECCKOI'0 3JIEMCHTA I10

56 ero nosioxeHuto B [lepuoanueckoit cucreme bubmmorexa [TOK
pHoa https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BUTHS HayKu U nipakTuku. /. 1. bubnunoreka [HOK
57 N
MenaeneeB — y4€HbIN, IEAror u https://m.edsoo.ru/00ada96e
rpakKJIaHUuH
DIEeKTpOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
58
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiirecias cosp https://m.edsoo.ru/00adac34
60 KoBaneHnTHast nosnsipHasi XUMUYECKasi CBA3b bubamorexa LOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENosipHAs XUMHUYECKas bubnuotexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 CTeneH OkHCICHHS https://m.edsoo.ru/00adae28
63 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTponbnas padora Ne4 no teme bubnuoreka [IOK
«CtpoeHue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o0011eHNE U bubmuorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eH1E 1 bubnnorexka [JOK

cHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00ad9ch2
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68 PezepBHblit ypok. O6o01eHue u 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[MPOTPAMME
9 KJIACC
No KounuecTBo yacos Hara DJIeKTpoHHbIe U pPOBbIE
11/-11 Tema ypoka Beero Kontposbnbie IpakTuyeckne  HM3yde o0pa3oBaTejibHbIE
padoThI padoThI Hus pecypchl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XUMHU4YecKuX sremeHToB /[, 1 1 bubmmorexa LOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
2 XUMHYECKHX 3JIEMEHTOB IEPBBIX TPEX 1 bubmorexa LHOK
p P https://m.eds00.ru/00adb6b6
MEPUOJIOB
3 Krnaccudukanus u HoMeHkiIaTypa 1 bubnuoreka [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpEHUE U yriyOaeHne 3HaHUH 1 1
OCHOBHBIX pa3IeNioB Kypca 8 Kiacca
6 Knaccudukamnms XuMruaeckux peakiui mo 1 bubmuorexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMHUECKON pEeaKIINH.
bu6mmoreka [JOK
7 [ToHsTHE O TOMOTEHHBIX U TE€TEPOTEHHBIX 1

peaKkuusx

https://m.edsoo.ru/00adbe9a
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IlonsaTre 0 XUMHUYECKOM PaBHOBCCHUU.
(DaKTOpI)I, BJIMAIOIIME HA CKOPOCTH

bubmuorexa [JOK

8
XMMHYECKON PEaKIuU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust F3IEKTPOTUTUYECKON AUCCOIUALINH. bubnunoreka [HOK
10
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
11 HonHble ypaBHEHHSI peaKIui bubmorexa HOK
P peaxtt https://m.edsoo.ru/00add448
XUMUYEeCKUE CBOWCTBA KUCIOT U OCHOBAaHUM
12 B CBETE MPEJCTaBICHUN 00 bubmorexa HOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKON TUCCOITUAITIU
XUMUYECKUE CBOWCTBA COJIEH B CBETE
13 MPEACTABICHUIN 00 AIEKTPOTUTHUECKON bubmorexa LHOK
pel P https://m.eds00.ru/00add8b2
JUCCOLIMAIIUU
14 [TonsTHe 0 runpoIU3e conei bubmmorexa [OK
AP https://m.edso00.ru/00add9d4
bu6mmorexa [IOK
15 O060061IeHre U crucTeMaTu3alys 3HaHU!
- t https://m.edsoo.ru/00addd12
16 ITpakTruyeckas padora Ne 1. «Pemenue bubnnoreka [JOK
JKCIIEPUMEHTAJIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOLIMALIIS bubmmorexa LOK
p ' https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XapaKTeprUCTHUKA TaJOTeHOB. bubnmoreka [JOK
XHMMHUYECKHE CBOMCTBA HA MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 Xnoposonopoa. ConsiHast KUCIIOTa, bubnuorexa [IOK
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XUMHUYECKHUE CBOMCTBA, MOJIYYEHHE,
MIPUMEHCHHE

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

[TpakTuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «lTonydueHne CONTHON KUCIOThI, H3yUCHUE
. yi{ v https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Boruncnenus no ypaBHEHUSIM XUMHUECKUX
21 €aKIUi, €CJIM OJIMH U3 PEarcHTOB J1aH B Bubmorexa ITOK
P ’ P https://m.edsoo.ru/00ade488
M30bITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnuorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIIU CEpPHI.
23 Haxomi[eHHe cepehl I/I(beé CoeI[I/IHeE){I/Iﬁ B bubnmorexa LHOK
p ’ https://m.edsoo.ru/00ade64a
npupoie. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopo, ctpocHHe, (U3HUECKUC U bubnnoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.eds00.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 ¢du3nyeckre 1 XMMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMUYECKUE PEAKIINH, JIEKAIIUE B OCHOBE
26 MIPOMBIIIIEHHOTO CIIOCO0a MOTyYSHHS bubnnoreka [JOK
CEPHOU KUCJIOThI. XUMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIel cpeibl COeIMHEHUSIMU CEepBI
97 Brruncienue MaccoBOM JIOJIH BEIXOJA bu6mmoreka [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTrKa 3J1IeMEeHTOB V A-
28 rpynmnsl. A30T, pacipocTpaHEHHE B bubnuoreka [IOK

npupoae, Gpu3nuecKrue U XUMUYecKue
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE

bubmuorexa [JOK

29
CBOMCTBA, MOJIy4YCHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme

30 «[Tomyuenne ammuaka, U3yueHHe €ro bubmmorexa LIOK

" > Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnunoreka [HOK
XUMHUYECKHUE CBOWCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS

32 B KaueCTBE MUHEPATbHBIX YAOOPEHUH. bubnuorexa [JOK
XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
dochop. Oxcun pocdopa (V) u pochopuas

33 KHCIOTa, (PU3NUYECKUE U XUMUYECKUE bubmmorexa LOK

o https://m.edso00.ru/00adf68a
CBOICTBa, MOJIy4YeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaIbHBIX YI0OpEeHU. 3arpsi3HeHne bubmmorexa [JOK
PAIBHBIY YAODP P https://m.eds00.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTaMu
VYriepon, pacipocTpaHEHUE B IPUPOJIE, bubnuoreka [IOK

35 .
¢du3nyeckrue 1 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmorexa [IOK
poOJIeMBbI, CBA3aHHBIE C OKCUIOM YIiepoa https://m.edsoo.ru/00adfebe
(V)

37 VYronbHast KUCHOTA U €€ CONn bubmmorexa [JOK

https://m.eds00.ru/00ae006¢c
IIpakTuyeckas padora Ne 4 o Teme
" bubnuorexa [JOK
38 [lonydyeHnune yriekucioro rasa.

KavecTBeHHas peakiys Ha KapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢
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[TepBoHavabHbBIE MTOHATHUS 00

39 OpPraHUYeCKHUX BEIIECTBAX KaK O bubmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHECHMSX YTIIepoia
40 Kpemuunii 1 ero coequHeHNs bubnnorexa [IOK
P https://m.edsoo.ru/00ae080a
[Ipaktuyeckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnmoreka [JOK
«BaxkHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSD)

KonTponbnas padora Ne3 no teme
42 «Baxuelnme HeMeTaiuIbl U UX bubnmorexa LHOK
https://m.edsoo.ru/00ae0e18
COEIUHEHND)
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX

43 3JIEMEHTOB — METaJIJIOB. MeTajuindeckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
peméTka. PuU3nUecKue CBOMCTBA METAIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI bubmmorexa [IOK

P P p https://m.edsoo.ru/00ael1156
METAJJIOB
OO1u11e crnocoObl MOTYyYEHHS METAILIOB.

45 Crnnasel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEaKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COACPKUT MPUMECH

46 ITonsaTHEe 0 KOPPO3UU METAIIIIOB bubmorexa [IOK

PP https://m.edsoo.ru/00ael278
bubmuorexa [JOK

47 €JI0YHbBIE METAJUIEI
m https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK

48 Oxcupl U TUIPOKCHIBI HATPHS U Kallust

https://m.edso0.ru/00ael4b2
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[lerouHO3eMeNnbHBIE METAILIBI — KAJBLUNA U bubnmoreka [JOK
49 .
Maraui https://m.edsoo.ru/00ael15e8
50 Baxkueinne coeqMHEHNAS KaJIbIHA buGnnorexa LIOK
https://m.edsoo.ru/00ael15e8
51 O0001Ienre ¥ CUCTEMATH3AMS SHAHUH
52 JKécTroCTh BOABI M CIIOCOOBI €€ yCTpaHEHUS bubmorexa LOK
a yerp https://m.edsoo0.ru/00ae1886
[IpakTrueckas padota Ne 6 mo Teme
53 "XEcTKoCTh BOABLI 1 METOBI €8 bubnmorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso
https://m.edsoo0.ru/00ae1d86
57 Oxcunsl, TUIPOKCH B U conu xxene3a (1) u bu6mmorexa [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIMs SHAHUH
ITpakTuyeckas pabora Ne 7. Pemenue
59 DKCIIEPUMEHTAIBHBIX 3a1a4 [0 TEME bubmorexa LOK
p . https://m.edsoo.ru/00ae3de8
«BaxkHenIe MeTalIbl 1 UX COETUHEHUS
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIi OIMH U3 PeareHToB JaH B
60 i36BITKe WU COJE xchF;[ HMECH bubmorexa [IOK
Aep . p ' https://m.eds00.ru/00ae1750
BrruncieHns MaccoBOii TOIM BEIXOIa
MIPOJIYKTA PEaKIun
61 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI
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KonrtponsHas padora Ne4 o reme

62 1
«Baxknelme MeTaibl U UX COSTUHEHUS
63 BemiecTBa 1 maTepuansl B TOBCEIHEBHOM 1 bubnunoreka [HOK
JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen bubnmoreka [JOK
64 1
cpelbl https://m.eds00.ru/00ae4270
65 Ponb xumun B peliieHun 3KOJ0THYECKUX 1 bubnmoreka [JOK
npobiem https://m.eds00.ru/00ae4270
PezepHbiit ypok. O6001eHne u bubnuoreka [IOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [HOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBublit ypok. O6001eHne u 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHUU https://m.eds00.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 0011eCTBO

«3narensctBO «lIpocBemienue»

METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
http://him.1september.ru Equnas xomtekmust LIOP: IIpeameTHas KoUIeKIys

«XUMUA»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

http://school-collection.edu.ru/



http://school-collection.edu.ru/
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