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HOACHUTEJIbBHAA 3AIINCKA

[IporpamMma 1Mo XMMHH Ha ypPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS COCTaBlieHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B PI'OC OO0, a taxxe Ha ocHOBe (perepanbHOM paboueii mporpammbl
BOCIIMTAHUS U C YIETOM KOHLEHIIMH MPENOoIaBaHus YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XumMum JaéT MpeACTaBICHUE O LENsX, OOIIel cTpaTerud 00y4eHus, BOCIUTAHUS U
pa3BUTHS OOYUYAIOUIMXCSl CPEACTBAMHU Y4eOHOTO IMPEaMeTa, YCTAHABIUBACT 00s3aTENbHOE MPEIMETHOE
coJiep)KaHue, MpeaycMaTpuBaeT paclpelielieHne ero mo KjaccaMm U CTPYKTYPHUpPOBaHUE MO paszienaM U
TeMaM [pOrpaMMbl [0 XHMHH, ONPEIENsSeT KOJWYECTBEHHbIE M KAYECTBEHHBIE XapaKTePUCTUKH
COJIEp’KaHUs, PEKOMEHYEMYIO IOCIEA0BAaTENbHOCTh M3YyYEHHUS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OoOydarouxcs,
onpezieNsieT BO3MOKHOCTH IpeaMeTa sl peain3alun TpeOoBaHUIl K pe3ysbTaTaM OCBOEHHS OCHOBHOM
00pa3zoBaTeIbHON TMPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, a TakKe TpeOOBaHMM K
pe3ynpraTaM OOyueHHUsi XMMHM Ha YpOBHE IeJIel H3ydeHUs MpeIMeTa M OCHOBHBIX BHJOB yueOHO-
M03HABATEIbHON JAEATEILHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YU€OHOTO COACpPKAHUS.

3HaHMEe XUMHH CIYXUT OCHOBOH i (OpMHpOBaHHMS MHPOBO33PEHHsS] OOYyYarollerocsi, €ero
MIPE/ICTaBICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXKHYIO pOJIb UrparoT (GopmupyeMble XHMHEH
MIPEJICTaBJICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX pelIeHus
I00aTBHBIX TTPOOJIEM YCTOMYHUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTETUICCKOM, MUIIEBOU H
AKOJIOTUUYECKOU O€30TTaCHOCTH, MPOOJIeM 3[paBOOXpPaHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3allid BO3MOXKHOCTEH JIsi caMOpa3BUTHS U (POPMHpPOBAHUS KyJIbTYpbI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (QOPMHUPOBAHHE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEN 00yJaromnXcsi, HABHIKOB
X CaMOCTOSITEIbHONH Y4eOHOU NEesATeNIbHOCTH, JKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KH3HU, TaK U B MPO(HECCHOHATBHOM JesITebHOCTH;

3HAKOMUT CO CIEeU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3rJIsifa Ha
€IMHCTBO MPHUPOJABI U YEJOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (OPMUPOBAHUU €CTECTBEHHO-
Hay4YHOU rpaMOTHOCTU OOy4aIONINXCS;

CHocoOCTBYeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOILIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCsl.

JlanHble HampaBlieHUs B O0OY4eHUU XUMHUHU 00€CIeUMBAIOTCS CHEU(PUKON coaepKaHusi yueOHOTo
MpeMeTa, KOTOPBIi SBJISAETCS MeIaroruiiyecku aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HayKHM XMMUU Ha
OTPEICIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0OImIero o0O0pa30BaHMs OpPUEHTHUPOBAH HA OCBOCHHE
0oOy4YaroUMMUCS CHCTEMbl TEPBOHAYAIBHBIX MOHSATHA XHMHH, OCHOB HEOPraHWYEeCKOW XHUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa coliep>KaHusl MPOTrpamMMbl 10 XUMHH COPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJIX0/a K
e€ nzydeHnro. CozneprkaHnue CKJIabIBAETCA U3 CUCTEMBI IIOHATHI O XUMUYECKOM DJIEMEHTE U BEUIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTEMbI CTPYKTYPHO OPraHU30BaHbI MO MPUHITUITY
MOCJIEI0BATENLHOTO Pa3BUTHS 3HAHWN HA OCHOBE TEOPETUUYECKUX MPECTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO Y4EHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa J[. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XHUMHUH;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBS3H;



— MPECTABICHUH 00 NMEKTPOIUTUYECKOI TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUs pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKHU MOTYYEHHBIX U OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIIEIOBATEIILHO OT OJTHOTO YPOBHS K JPYrOMY, BBITIOTHSS QYHKIIMHA OOBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHS U TMOTY4CHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHMEe TTPOrpaMMBbI TI0 XHMHH CIOCOOCTBYET (DOPMHUPOBAHUIO MPEACTABICHUS O XUMUYCCKOM
COCTABJISIIOIIEH HAyYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOMN MPUPO/IbI, IIEHHOCTHOTO OTHOIICHUS K
Hay4dHOMY 3HAaHHUIO M METOJIaM IO3HAaHWsS B Hayke. V3ydyeHHe XUMUU MPOUCXOAHUT C TMPUBICUYCHHUEM
3HAaHUW U3 paHee M3YYEHHBIX Y4eOHBIX mpenMeroB: «Oxkpyxaromuid mup», «buonorus. 5-7 kimacce» u
«®Dusuka. 7 Kiacey.

[Ipn wu3ydyeHUH XUMHUHU TPOUCXOTUT (HOPMUPOBAHHE 3HAHUM OCHOB XUMHUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUYECKON NEeATENIbHOCTH 4YelloBeKa M KaK OJHOI0 U3
KOMIIOHEHTOB MHPOBOM KyJIbTYphI. 3ajada y4eOHOro mpeaMera COCTOUT B (DOPMUPOBAHHH CHCTEMBI
XUMUYECKUX 3HAHUN — BaXHEWINUX (HAKTOB, TMOHSTHMA, 3aKOHOB W TEOPETUYECKHX IOJIOKEHUH,
JOCTYITHBIX 000OIIEHNI MUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAayKd, B TMPHOOIIEHUU K HAyYHBIM
METOJIaM TO3HAHUS MPU M3YYCHUH BEIIECTB M XMMHUYECKHX PEakiuid, B (GOPMHPOBAHUM U PA3BUTHU
MO3HABATEIbHBIX YMEHUN U UX NPUMEHEHUU B y4eOHO-TIO3HABATEIbHOW M yueOHO-UCCIIEOBATENbCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BEECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHun XMMHHM Ha YpOBHE OCHOBHOTO O0IEro 0O0pa3oBaHUS Ba)KHOE 3HAUYEHUE MPUOOpenu
TaKHe LU, KaK:

— (opMupoBaHUE WHTEJUIEKTYyaJbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY MPUHATHIO PEUICHUH, CHOCOOHOM aganTUpOBaThCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

—  HAmNpaBJICHHOCTh OOydYeHHsS Ha CHCTEeMAaTHYEeCKOoe TMpHOOIMeHne OoO0ydJaromuxcs K
CaMOCTOSITEJIbHOM TO3HABATEJIbHON JESITETbHOCTH, HAaydyHBIM METOJIaM [O3HaHUs, (HOPMUPYIOLIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecriedyeHHe YCJIOBHiL, CHOCOOCTBYIOIIUX MNPHOOPETEHHI0  OOYYaroOIIMMHKCS — OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, TO3HAHUA M CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHI[HI1 ), UMEIONINX YHUBEPCAIbHOE 3HAYCHUE IS Pa3IMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBanue o0mel (PYHKIMOHAIBHON U €CTeCTBEHHO-HAYyYHOW IPaMOTHOCTH, B TOM 4YHCIIE
YMEHHH 0OBSCHATH M OLICHUBATH SIBIICHUSI OKPY)KAIOIIETO MUPA, UCIOJB3Ys 3HAHUSI U OTIBIT, MTOTY4E€HHbIE
IpU W3YYEHUU XUMUH, NMPUMEHSATh UX HPU PELICHUH MPOoOJieM B MOBCEIHEBHOW >KU3HH U TPYIOBOU
NEeSTENbHOCTH;

— (dopmupoBanre y o0OydalOmUXCS TYMAaHUCTHUECKHUX OTHOIICHWM, MOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM JJI BBIPAOOTKU KOJOTHYECKH II€IeCO00Pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOMN Cpeibl;

— pa3BUTHE MOTHUBALMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO U CAaMOBOCHHTAHHUIO Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HaMpPaBJICHHOCTH JAIbHEUIIETO 00yUIeHHUSI.

OOmiee YuCIO 4YacoB, OTBEACHHBIX S HW3YYEHHS XHMHUU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HeJlen0), B 9 kinacce — 68 yacos (2
yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XMMUM B KM3HU YENOBEKAa. XMMHS B CUCTEME HayK. Tejla M BELIECTBa.
dusnyueckrue CBOMCTBA BEIIECTB. ArperaTrHoe cocTosiHue BemiecTB. [loHsTHe 0 MeTonax IO3HAHUS B
xumun. Yucteie BemniecTBa U cmecu. CriocoObl pa3aesieHust CMeceil.

ATOMBI M MOJICKYJIbl. XUMHYECKUE 3JeMEHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMEeHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢Gopmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSHCTBA
coctaBa BemiecTB. OTHOcuTeNbHas aroMHas Macca. OTHOCHTENbHAas MOJIEKYNspHas macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemecrBa. Mousib. MomsipHass macca. B3anMoOCBs3b KOJMYECTBA, MAacChl M YHCIA
CTPYKTYPHBIX €MHUII BenlecTBa. PacuéTel mo opmMynaMm XUMHUYECKUX COEAMHEHUH.

dusnueckue U XUMUYECKUE SIBIICHUSA. XUMUYECKas peakuus U e€ Mpu3Hakd. 3aKOH COXpPaHEHUS
Macchbl BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccupukauss XUMHYECKHUX peakiuil (COeTuHEHUs,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO ¢ XUMHUYECKOU MOCYI0U, MpaBUIaMH pabOTHI B Jab0paTOpuu U mpuéMamMu oOparieHus
¢ rnabopaTOpHbIM O00OpYJIOBaHWEM, W3yYeHHE W ONUCaHWe (PU3NYECKUX CBOWCTB O0Opa3IoB
HEOPraHMYECKHX BEIIECTB, HaOmoaeHne (U3NYeCKuX (TUIaBJICHHE BOCKA, TasHHUE JIbJa, PAcCTHpaHUE
caxapa B CTyIKe, KUIIEHHE U KOHACHCAIUs BOJbI) U XUMUUECKUX (TOPEHUE CBEYHU, TPOKATMBAHUE METHOM
MIPOBOJIOKH, B3aUMOJICICTBHE MeNla C KHUCJIOTOM) SBJICHUN, HaAOJMIOACHHE W ONHCAHHE IPHU3HAKOB
MPOTEKAHUSI XUMUYECKUX peaklnil (pa3lio’keHue caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUIOM
Oapus, paznoxxenue runpokrcuaa meau (1) mpu HarpeBaHuu, B3aUMOJACHCTBHUE Keje3a C PACTBOPOM COJTH
menu (II), n3yueHnue crmocoOoB paszeneHus CMeCe: C IOMOIIBI0O MarHuTa, (PHUIIBTPOBAaHUE, BEITIAPUBAHUE,
TUCTUIUTSILMS, XpomaTorpadus, MpoBEIEHHE OUYUCTKU TMOBAPEHHOW COJM, HAONIOJEHUWE M OIMHUCAHHE
pE3yJbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacCChl, CO3/IaHHE Mojeen
MOJIEKYJ (ITapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bosnyx — cmech razoB. CocraB Bo3nyxa. Kuciopon — anemeHT u npoctoe BemiecTBo. Haxoxnenue
KHCIIOpOo/ia B pUpojie, GU3NYECKue U XUMHUECKHue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenue
kucinopoaa. CrocoObl TONy4eHHS KHUCIOpOJa B JIAOOpaTOPUU U MPOMBIIIIEHHOCTH. Kpyrosopot
Kucnopo/a B mpupoae. O30H — aoTponHas MoAu(UKALUS KUCIOPOa.

TemoBoit  »ddekT XUMUYECKOW  peakuuu, TEPMOXUMHUYECKHE ypaBHEHHUS, JK30- U
SHAOTEPMHUUYECKUE peakluu. TOIIMBO: yrojib U METaH. 3arpsA3HEeHHE BO3/yXa, YCUJICHHE MapHUKOBOTO
addekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT M mpocrtoe BemecTBo. Haxoxzaenue Bogopona B mpupoie, ¢uzndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTe! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

dusnueckue cBoicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HacklieHHbIE 1 HEHACHIIIIEHHBIE
pactBopbl. PacTBopuMOCTh BeliecTB B Boje. MaccoBasi J0Jig BelleCTBa B pPACTBOpE. XUMHUYECKUE
cBoiicTtBa BoJbl. OcHOBaHuA. Poib pacTBOpOB B MpHUpOAE M B KU3HHM 4yeloBeka. KpyroBopoT BojbI B
npupojie. 3arpsi3HeHHe MPUPOIHbIX BOJ. OXpaHa U OUYUCTKA IPUPOAHBIX BOJI.



Knaccudukanuss  Heopranmdeckux  coemuHeHnid.  Oxcupgel.  Kitaccuukanus — OKCHIIOB:
cojeoOpasyrome (OCHOBHBIE, KHCIOTHBIE, amdoTepHble) U HecosneobOpasyronme. Homenkiarypa
oKcu10B. PU3NUECKUE U XMMHUECKHUE CBOICTBAa OKCcUIOB. [losyuenue okcuios.

OcnoBanus. Knaccudukanus ocHoBaHMIA: MIENOYM U HEPACTBOPHMBIE OCHOBaHUs. HomeHkmaTypa
OoCHOBaHUU. DU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre OCHOBaHUM.

Kucnotsl. Knaccuukarmus kucinor. Homenknarypa kuciaot. Ou3nuecKkue 1 XMMAYECKHE CBOHCTBA
kucnot. Pan aktuBHoctu metauioB H. H. bekerosa. [lomydenue Kucnor.

Conu. Homenknarypa cosneil. @u3nueckue U XuMudeckue csoiicta cojeil. [lonyuenue coneit.

I'enernueckas cBs3b MEXAY KacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeeNieHUEe COJEp)KaHHUsd KHUCIOpoJa B BO3[AyXe, IOJIyu€HUE, coOupaHue,
pacrno3HaBaHHe U U3ydeHUE CBOWCTB KUCIOPOJa, HAOIIOACHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJIOM
U yCJIOBHS BOSHUKHOBEHMS U MPEKpalIeHUsl ropeHus (moxapa), 03HaKOMJIEHHE ¢ oOpa3lamMu OKCHUJOB U
ONMCAHHWE WX CBOMCTB, MOJy4Ye€HHE, COOMpaHUE, pACIIO3HABAaHWE W W3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aummojeiictBue Bojmopoma ¢ okcugom wmeau  (II)  (Bo3mokHO — ucmoJIB30BaHUE
BHJIEOMATEpPHUANIOB), HaOII0IeHue 00pa30B BEIIECTB KOJMYECTBOM 1 MOJIb, UCCIIeJOBaHHE 0COOEHHOCTEM
pPacTBOpPEHHUsI BEILIECTB C Pa3IMYHON PacTBOPHUMOCTBIO, NMPUTOTOBIIEHHWE PACTBOPOB C OMPEIETIEHHOU
MaccOBOM J10J1ei pacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJIbI C METAJUIAMU (HATPUEM U KaJIbIIEM )
(BO3MOXKHO HCIIOJIB30BaHUE BHAEOMATEpPUANIOB), HCCIEA0BaHME OOpa3lO0B HEOPraHWYECKHX BEIIECTB
Pa3IMYHbIX KJIACCOB, HAOIOJEHHE U3MEHEHHUS OKPACKH MHAMKATOPOB B PacTBOpax KHUCIOT M ILIEIO0ueH,
n3ydyeHue B3aumojeiicTBus okcuga menu (II) ¢ pacTBopom cepHON KHMCIOTBI, KHCIOT C METaJUIaMH,
peakuuil HeNTpaIu3aluy, IOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAIUIA IPYTHM
U3 pacTBOPA COJIM, PEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BaxxHelmmne Kiaacchl HEOPraHUYECKUX
COEIUHEHUNY.

Ilepuonuveckuii 3axkoH u Ilepumoguveckass cucremMa xuMu4Yeckux 3jemenTtoB JI. MW
Menpeneesa. Crpoenne aroMoB. XuMmH4YecKas CBfA3b. OKHCIMTEJIBbHO-BOCCTAHOBUTEIbHbIE
peaKuuu

IlepBble MOMBITKM KiIacCU(UKAUMK XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Trpynmax CXOJIHBIX
3JIEMEHTOB (LIEJOYHbIE W UIEJIOYHO3EMEJbHbIE METalIbl, TaJOT€Hbl, WHEPTHBIE TIa3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3ytoT aM(pOTEPHbIE OKCH/IbI U THAPOKCUIBI.

[Tepuonuueckuii 3akoH. Ilepuoaumueckas cucrema xumuueckux snemeHToB [[. M. MeHnneneena.
KopoTkonepuoanas u juimHHOnepuoaHas Gopmsl [lepuoauueckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB /.
N. Menpeneesa. Ilepuoas! u rpynnel. @usndecknii CMbICI MOPSAKOBOIO HOMEPA, HOMEPOB Iepuoja U
IPYIIIbI DJIEMEHTA.

Crpoenne aromoB. CocraB aTOoMHBIX saep. M3ortombl. OnekTponsl. CTpoeHHE 3JIEKTPOHHBIX
oOojyiouek aromMoB mepBbix 20 xumudeckux veMeHTOB Ilepuonmueckoit cuctems! JI. Y. MenneneeBa.
XapakTepUCTUKa XUMHUYECKOIO 3JIeMEHTa 10 ero noJjoxkeHuto B Ilepuoguueckoin cucreme . U.
Menneneesa.

3aKOHOMEPHOCTM M3MEHEHMsI paJnyca aTOMOB XHMMUYECKUX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJNINYECKUX CBOMCTB I10 TpyINIaM U MepuoiaMm.

3nauenue Ilepuognueckoro 3akoHa u Ilepuoguueckoil CUCTEMBI XMMHYECKHX DIJIEMEHTOB [UIS
pa3BuTHUsA HayKku U npakTuku. [. . Mennenees — yu4€HbIil U TpaXAaHNH.

Xumnueckas cBs3b. KoBaneHTHas (MOJspHAs M HEMOJSPHAs) CBA3b. DJIEKTPOOTPUIATEIBHOCTh
XMUMHUECKUX 3J1€MEHTOB. VIOHHas CBSI3b.

Crenenp oxucieHus. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE peakuuu. lIporeccbl okuciaeHUs U
BOCCTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumenm:

u3yueHre oOpas3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHIA IMHKA C
pacTBOpaMu KHUCJIOT M LIEI0YEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOLIUX IMPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3yioKeHHsl, COETUHEHUS).

Meosrcnpeomemmnnie ceasu

Peanuzanus MeXNpeaAMETHBIX CBA3CH NMpU M3y4YEHUU XMMHUHU B 8 KIIacCe OCYILIECTBIISIETCS 4epes3
MCTIOJIb30BAHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHSATHIA, SBISIOMINXCS CHCTEMHBIMHU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O 1IMKIIA.

OO011ue ecTeCTBEHHO-HAYYHbIE IOHSATHS: HAYYHbIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHaIU3, CUHTES,
KJaccu(uKanus, MepruoANYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIMPOBAaHHUE, M3MEpPEHHE, MOJEIb,
SIBJIICHUE.

®duznka: Marepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKIIUJI, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYJa, SJIEKTPUUYECKUI 3apsij, BEIIEeCTBO, Tel0, 0O0BEM, arperaTHO€ COCTOSHUE BEIECTBAa, TIas,
(u3nyeckue BeINUNHBI, €UHUIIBI U3MEPEHUS, KOCMOC, TUIaHEeTHh, 3B€37b1, CoJHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAaEeMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMHYecKasi peaKius

[Iepnoanueckuit 3akoH. Ilepuonmueckas cucrema xumuueckux sneMeHToB [[. M. Menneneesa.
CrpoeHue aToMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHWU CBOMCTB XMMHMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, KaJblUsl M HMX COCIUHEHUH B COOTBETCTBHUU C TIOJIOKEHHUEM DJIEMEHTOB B
[Teproanueckoit cuctemMe u CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BUAbI XUMHUYECKON CBS3U. THUIMBI KPUCTANIMYECKUX PEMIETOK, 3aBUCUMOCTD
CBOMCTB BEIIIECTBA OT TUIA KPUCTATUTMYECKON PEIIETKN U BUJIa XUMHYECKOM CBSI3H.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOMCTBa BEIECTB,
OTHOCSIIMXCS K  pa3jMYHbIM  KJaccaM HEOPraHWYECKUX COCIUHEHUI, TeHeTHdeckas CBA3b
HEOPraHMYECKUX BEIIECTB.

Knaccudukanuss XuMUYECKHMX pEaKIHUil M0 pa3iMyHbIM HpHU3HaKaM ([0 YHCIYy U COCTaBy
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 HM3MEHEHHIO CTEIEeHEH OKHCICHUS
XMUMHYECKUX DIIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTUIO KaTalu3aTropa). DK30- U SHIOTEPMUYECKHE
peaxkuu, TepMOXUMUYECKIE YPaBHEHUS.

[Tonsitne o ckopoctn xumuueckoil peakiuu. llonarue o006 oOpaTUMbIX U HeEOOpPaTUMBIX
XUMHUYECKUX peakuusx. [ToHsATHE O TOMOreHHBIX M TeTEepOreHHBbIX peakuusax. [loHaThe o KaTanuse.
[TonsitTne 0 XxuMuyeckoM paBHOBecHuU. DaKTOpHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOW peakuuu Hu
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHUCAUTENFHO-BOCCTAHOBUTENbHBIE  pPEAKUWH,  JJIEKTPOHHBIA  OamaHCc  OKHCIUTENIbHO-
BOCCTaHOBMTENbHOM peakiuu. COCTaBleHHE YpPaBHEHUH OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAaKLU C
HCIOJIb30BAHUEM METO/Ia SJIEKTPOHHOTO OanaHca.

Teopust 2MeKTPOIUTUYECKON AUCCOLUAMU. DIEKTPOJIUTH M HEINEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMCCOLMAIMY BELIECTB C Pa3IMYHBIMM BHJIAMH XUMHUUECKOH cBs3U. CTeneHb JMCCOLUALINU.
CunbHbIe U cllabble 3JIEKTPOJIUTHI.

Peakiun noHHOro oOMeHa. YCIOBHS NpPOTEKaHHWsS peaKkUUii HOHHOTO OOMEHa, IOJIHbIE H
COKpaIll€HHbIE HOHHBbIE YpaBHEHHUS peakiuil. CBOHCTBa KHCJIOT, OCHOBAaHMM U cojJell B cBeTe
MpeJCTaBICHUNA 00 ANIEKTPOIUTHUECKON nuccorumanuu. KauecTBeHHble peakiuu Ha HOHBL [loHsTHE O
TUAPOIIN3E COJIEH.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAIUTMYECKUX PEUIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB U
HEMeTauoB (rpaduTa M anMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATpHs), UCCIEIOBAHHE 3aBUCUMOCTH
CKOPOCTM  XMMHYECKOW  peakuud OT  BO3MCHCTBHS  Pa3lMYHBIX  (PAKTOPOB,  HCCIEIOBAaHUE
AJIEKTPOIPOBOJIHOCTH PAaCTBOPOB BEILIECTB, IpoOIEcca JIUCCOLMALMK KHUCIOT, IIEN04Yed M cosel
(BO3MOXXHO HCIIOJIb30BAaHHE BUICO MAaTEPUAIOB), MPOBEJCHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPHU3HAKH
MPOTEKAaHUs PeaKiMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJICICHHE raza, oOpa3oBaHHME BOJbI),
OTIBITOB, WJUTFOCTPHUPYIOMIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUil (rOpeHne, peaKIiuu
pa3OKEHUs, COCAMHEHUS), PACIO3HABAHME HEOPraHMYECKHMX BEIIECTB C IMOMOINBI0 Ka4eCTBEHHBIX
peaknuii Ha HOHBI, pEIICHHE YIKCIICPUMEHTAIbHBIX 33/1a4.

HemeTtasibl 4 X coeTUHEHUS

OOmiass xapakTepucTHkKa TrajoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHbIE CTEHEHH
okucnenus. CTpoeHne U (U3MUECKUe CBOMCTBA MPOCTHIX BEMIECTB — TaJIOTEHOB. XUMUYECKHE CBOWCTBA
Ha IpuMepe XJopa (B3auMoIeliCTBHE ¢ MeTalllIaMH, HEMeTallJlaMy, 1ieinoyamu). Xiaoposogopo. ComnsHas
KHCJIOTa, XAMHUYECKHE CBOWCTBA, IOJIydeHHE, TMpUMeHeHue. J[eHcTBHe XJopa W XJIOpOBOJOpOAa Ha
OpraHu3M 4YejoBeka. BakHelmre XIIOpHIbl U MX HaX0XKICHHE B IPUPO/IE.

OO6mras xapaktepuctuka 35eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepPHBIE
crerieHu okucieHus. CTpoeHue W (PU3NYECKHe CBOICTBA TPOCTBHIX BEIIECTB — KHCIOPOAAa H CEpHI.
AmoTponHeie MOU(UKAIIMK KHCIOpOJa M Cepbl. XHWMHUYECKHE CBOMCTBa cephl. CepoBOIOpO,
CTpoeHHe, (U3NYecKne W XHMHUYeCKHe CBONCTBA. OKCHIBI Cepbl KaK TPEJACTABUTEIN KHCIOTHBIX
okcuioB. CepHasi kucioTa, ¢puU3MYecKrue M XMMHUYECKHE cBOMcTBa (0OIIMe Kak MpelCTaBUTENs Kiacca
KUCTIOT U crneuuduueckue). XUMHUYECKUE PEeaKluu, JeKallue B OCHOBE NPOMBIIUIEHHOTO crocoda
MOJIyYeHHUSI CEPHOM KHUCIOTHI. [IpuMeHenue cepHod KHUCIOTHI. CONMM CEPHOM KHCIOTHI, Ka4yeCTBEHHAs
peakuusi Ha cynbdar-uoH. Haxoxnenue cepbl u e€ coelnHeHU# B mpupoje. XUMHUECKOE 3arpsi3HEHHE
OKpY)KaIoIllel Cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE MOXKAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CrocoObI €ro MpeI0TBPAIICHHUS.

OOmas xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
CTETNIEHH OKHUCIICHUSA. A30T, pacHpoCTpaHEeHHWE B MpupoAe, (GU3NYECKUE U XHMUYECKUE CBOMWCTBA.
KpyrosopoT azota B mpupojge. AMMHAK, €ro (pu3mMveckue W XUMHUYECKHE CBOICTBA, MOJydeHHE U
npuMmeHenune. Coau aMMOHUS, UX (PU3MYECKHe M XUMHUYECKHe CBOICTBa, nmpuMmeHeHue. KauecTBeHHas
peaknusi Ha MOHBI aMMOHHUA. A30THas KUCIOTa, €€ MmoyiyuyeHue, Gu3nYecKue M XUMUYECKHe CBOMCTBa
(oOmme kak mpeAcTaBUTENsl Kiacca KUCIOT U cnernuduyeckue). Vcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHMSI B KaueCTBE MHHEPAIbHBIX yH0oOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKPYXKAloIIel Cpeabl
COCIMHEHUSIMU a30Ta (KUCJIOTHBIC JOIW, 3arps3HEHUE BO3AyXa, MOYBBI U BoA0EMOB). Docdop,
annotponHblie Mogudukanuu docdopa, Gusnueckue u xummuueckue cpoiictBa. Oxcupn ¢ochopa (V) u
dbocdopHas kuciaoTa, pU3MYECKHe U XMMHUYECKHUE CBOICTBa, mosydeHue. Mcmnonws3zoBanue ¢ochatos B
KauecTBE MUHEPATbHBIX YI0OpEHUH.

O6bmas xapakrepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTepHBIE
CTENEHU OKHUCIEHHs. YTIepo, aJuIoTPONHble MOIU(UKAIIMK, pacpocTpaHeHue B Ipupoae, puznueckue
U XUMHYecKHe cBoiicTBa. Axacop6ums. KpyroBopoT yriepona B mpupone. Okcuasl yriepoja, HUX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, ACHUCTBUE Ha XHMBbIE OPraHU3MBI, IMOJIydEeHHE M IMPHUMEHEHHE.
DKoslorndeckue mpoodsieMsl, CBsA3aHHbIE ¢ okcuoM yriepoaa (IV), runoresa rino6anbHOr0 MOTEIICHUS
KJIMMaTa, NapHUKOBBIN 3G eKT. YTosibHas KUCIOTA U €€ COJH, UX (PU3NYEeCKHe U XUMUUECKUE CBOWCTBA,
noJiydeHue u npuMmeHeHue. KauectBeHHast peakuus Ha kapOoHaT-uoHBL. Mcnoib3oBaHue KapOOHATOB B
OBITY, MEJIUIIMHE, IPOMBIIIUIEHHOCTH U CEIbCKOM XO3SHCTBE.



[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEILIECTBAX KAK O COEIMHEHUSX yriepoaa (MeTaH,
9TaH, 3TUJIEH, alleTUIEH, 3TAHOJI, TJIMIEPUH, YKCYCHas KUcaoTa). [IpupogHble HCTOYHUKH YTIIEBOAOPOIOB
(yronp, mnpupoaHblii Tra3, He(Th), NPOAYKTHI HX THepepaboTku (OCH3MH), MX poOJib B OBITY U
IpOMBIIITIEHHOCTH. [loHATHE O OMOJIOrMYECKN Ba)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriieBoJax — U HX
pOJIK B )KM3HU yesoBeka. MaTepraibHOE €JMHCTBO OPTaHUYECKUX U HEOPTraHUUECKUX COEIUHEHU.

Kpemuuii, ero ¢usnyeckue U XUMUYECKHE CBOMCTBA, IMOJydeHHE U NpuMeHeHue. CoeauHEeHUs
KpemHus B mpupoje. OOmue upezncraBieHus o0 oxcuae kpemuus (IV) m kpemHHEBOH KHcnoTe.
CunukaTel, UX UCHOJB30BaHUE B OBITY, B IIPOMBILUICHHOCTH. BaxkHeilline CTpOUTENIbHbIE MAaTEpPUAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, xene3o0eton. [Ipobrembl 0OE30TACHOTO  HCIOJIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHOMN KU3HH.

Xumuueckuii Ikcnepumenm:

n3y4YeHHe 00pa3lloB HEOPraHWYECKUX BEIECTB, CBOWCTB COJITHOM KHUCIIOTBI, IPOBEICHHE
KAueCTBEHHBIX pEeakUuid Ha XJIOPUA-HUOHBI W HAOIMIOJEHHE MPU3HAKOB HX TMPOTEKAHMs, OIbBITHI,
oTpaxaromue (pU3M4Yeckue M XUMHUYECKHE CBOMCTBAa TaJOTEHOB U HUX COEJUHEHHH (BO3MOXKHO
HCIOJIb30BAHME  BHJIEOMATEpUAIOB), O3HAKOMJIEHME C o0pa3lamMu XJOpPUAOB  (TaJIOI€HUIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIOJIb30BaHUE BUIEOMATEPHUAJIOB),
HalOo/IeHNe Mpoliecca OOyrJIMBaHUS caxapa IMoj JACWCTBHEM KOHILEHTPUPOBAHHON CEPHOW KHUCIOTHI,
M3Yy4YEeHHE XUMHYECKUX CBOMCTB pa30aBI€HHON CepHON KHUCIIOTHI, IPOBEACHNE KaueCTBEHHOM peakluy Ha
cynbhaT-uOH U HAONIO/IEHHWE TpHU3HAKa €€ MPOTeKaHUs, O3HAKOMJIEHHE ¢ (U3WYECKUMHU CBOWCTBAMU
azota, ¢ocdopa U UX coeaTuHEHNN (BO3MOKHO HCIIOJIH30BAHKME BUACOMATEPHAIOB), 00pa3aMu a30THBIX
u ¢GochopHBIX yI0OpeHUH, MOTydeHHE, COOMpaHHMe, PACIIO3HABAHWE W HM3y4EHHWE CBOWCTB aMMHaKa,
MIPOBEJICHUE KAUYeCTBEHHBIX peakUuid Ha WOH aMMOHHMS U (ocaT-MOH M HU3y4EHUE TPU3HAKOB HX
MPOTEKaHUs, B3aUMOJCHCTBHE KOHIIGHTPUPOBAHHOW a30THOW KHCIOTHI C MeIpl0  (BO3MOYKHO
HCI0JIb30BaHME BHJICOMATEPHANIOB), U3YyUEHHE MOJENIel KPUCTAIIMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaKOMJICHHE C MPOIIECCOM aJCOPOLIMU paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MPOTHBOrasa, MojiydeHue, coOupaHue, pacrio3HaBaHHE M U3y4EHUE CBOMCTB YIJIEKHCIIOrO
ra3a, IpoBeJCHNE KAaYeCTBEHHBIX peakluil Ha KapOOHAT M CWJIMKAT-UOHBI M M3yYEHHE MPHU3HAKOB HUX
MPOTEKAHUS,  O3HAKOMJIEHME C  NPOAYKUMEH  CHWJIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCIEPUMEHTAJIBLHBIX 33a4 10 TeMe «BakHele HeMeTaIbl U UX COeIUHEHUSD).

MeTtanjibl M UX COeIMHEHUS

OOmas XapaKTepUCTHUKAa XUMUYECKHX 3JIEMEHTOB — METaUIOB Ha OCHOBAaHMM HUX IOJIOKEHHUS B
[lepuoanueckoil cucreme xumuuyeckux aeMmeHtoB J[. M. MenzaeneeBa u crpoenus atomoB. CtpoeHue
MeTaioB. Merayuinyeckasi CBS3b U METAIMUecKas KpUCTauindeckas peméTka. DIeKTPOXUMHYECKUN
psan HampspkeHU MerauioB. Du3nyeckre M XUMHUYECKHe CBOHCTBa MerawioB. OOmmume crnocoObl
noytyueHus: MetayioB. [loHATHE O KOpPO3UM METAJIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT KOPPO3HH.
Crnassl (CTanb, YyT'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIICHHOCTH.

lenouynsie MeTamisl: nojoxeHue B [lepuoanueckoit cucrteme xumudeckux snemento JI. .
MenpeneeBa, CTpOCHHE MX aTOMOB, HaXokJeHHe B mpupoje. Pusnueckue U XUMHUYECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanusi). OKCHIIBI U TUAPOKCUIBI HATpUsl U Kanus. [I[puMeHeHne MeT0ouYHbIX METAIIOB
U UX COCIUHEHUH.

[lenouHo3eMenbHbBIE METAUIbI MarHuil M Kanbluii: mnojoxeHue B Ilepuonmueckoil cucreme
xuMuueckux ieMeHToB [I. 1. MeHneneeBa, cTpoeHne nX aTOMOB, HaX0KJI€HUE B Npupoae. Puznueckue
U XUMUYECKHE CBOICTBa MarHus W Kanublus. BaxHeilmme coeauHeHUs Kaiblus (OKCHUI, THAPOKCH],
cosn). JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHMS.



AmoMunMil: nosioxkeHue B Ilepuoaunyeckoit cucreme xumudeckux snemeHToB /. M. Menneneesa,
CTPOEHHE aTOMa, HaxOoXAECHHWEe B mpupojae. PU3NUECKUE U XUMHUYECKHE CBOMCTBA allOMUHUS.
AmboTepHBIe CBOWCTBA OKCH/IA ¥ TUIPOKCHIA ATIOMUHUS.

Kenezo: nmonoxenue B Ilepronnueckoit cucreme xumuuyeckux sneMeHToB [[. M. MeHneneesa,
CTpOEHHE aToMma, HaxoxkJaeHue B npupoje. dusnueckue um XuMHUUYECKHE CBOMCTBa xene3a. OKcuupbl,
ruapokcuabl U conu xenesa (1) u sxenesa (I11), ux coctas, CBONCTBA U TIOJIyUECHHE.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJICHHE C OOpa3lamMu METaJUIOB W CIUIAaBOB, WX (M3WYECKHMMHU CBOMCTBAMH, W3y4CHHE
pe3ylnbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJAEOMATEPHAIOB), OCOOCHHOCTEU
B3aUMO/JICHCTBUS OKCUAA KaJlbLMsI MU HATPUS C BOAOM (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIOB),
HCCIIEIOBAaHUE CBOMCTB JKECTKOW BOJBI, IIpollecca TOPEHUs IKejle3a B KUCIOpoJe (BO3MOXKHO
HCIO0JIb30BAHNE BUJEOMATEPHATIOB), IPU3HAKOB NPOTEKAHUSI KAYECTBEHHBIX pEaKlUii Ha MOHBI: MarHus,
KaJIbIIMs, allFOMUHMS, IMHKa, xkene3a (I1) u sxenesza (II1), meau (I1), HaGaroneHUEe U OMTUCaHUE TIPOIECCOB
OKpalllMBaHUsl IUJIAMEHM HOHAMM HAaTpus, Kauusd M  Kajblusd (BO3MOKHO  HCIOJIb30BaHUE
BHJIEOMATEpPHUANIOB), UCCIIEI0BaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA AIOMUHUS U THAPOKCUA LIMHKA,
pelIeHre SKCIEpUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHeillre MeTaibl U UX COeTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepualibl B MOBCEHEBHON KM3HU 4esoBeka. be3onacHoe HCIob30BaHUE BEIIECTB
Y XUMUYECKUX peakiuii B ObITy. [lepBast moMoIIb MPU XUMHUYECKUX 0XKOTaX M OTPABICHUSX.

XUMHYEeCKOe 3arps3HEeHHE OKpyKawolled cpenpl (mpeaenbHas AOMyCcTUMas KOHLIEHTPALUs
BelecTs, nanee — [1JIK). Posb xuMuu B perieHuu 3K0JI0rH4eCKUX MpooiieM.

Xumuueckuil IKcnepumenm:

n3ydeHue 00pasroB MaTepUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, MOJUMEPHBIC MaTEPHAIBI).

Meosrcnpeomemmwie ceasu

Peanuzanus MeXnpeaAMETHBIX CBA3€H MpU M3y4EHUH XUMHH B 9 Kjacce OCYIIECTBIIETCS depes
HCI0JIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHM, SBJISIOMIMXCS CUCTEMHBIMU
JUIS OTAETBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IHMKIIA.

OO01ue ecTeCTBEHHO-HAYYHbIE MTOHSATH: HAYYHBIH (haKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIU3, CHHTE3,
KJlaccupUKanus, NepUOAUYHOCTb, HAOINIOJICHUE, SKCIIEPUMEHT, MOJCIUPOBAHUE, HU3MEPEHUE, MOJIEIb,
SIBJICHUE, TAPHUKOBBIN 3D (DeKT, TEXHOIOTHsI, MaTepUalbl.

®duznka: Marepusi, aTOM, IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIBI, PAIMOAKTUBHOCTb,
MOJIEKYNa, JJIEKTPUYECKUI 3apsii, NPOBOAHMKH, IMOJYIIPOBOAHHUKH, JUAJIEKTPUKU, (OTORIEMEHT,
BEIIECTBO, TeJOo, OO0BEM, arperatHoe COCTOSHHWE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJJIMYECKas peméTka, CIIaBbl, (U3MUECKHWE BEIUYMHBI, €IUHUIBI H3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, TIaHETHI, 3BE3/1b1, COMHILE.

buonorusi: ¢dorocunTe3, aApixaHue, Ouocdepa, dKocHCTeMa, MUHEpajbHbIE yIO0OpeHHs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOMAaEeMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMUHN HA YPOBHE
OCHOBHOI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3y/bTAThl OCBOEHUS IIPOrPaMMbl OCHOBHOI'O OOLIEr0 0Opa30BaHUsl TOCTUTAKOTCS
B X0/i¢ 00OyueHHUs XMMHHM B €IMHCTBE Y4€OHOW M BOCHHUTATEIBHOM JIEATEIBHOCTH B COOTBETCTBHUHU C
TPaJMLIMOHHBIMU POCCUICKUMHU COLUMOKYIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
NPUHATHIMU B OOIIECTBE MpaBUJIaMM M HOpPMaMHu I[IOBEIEHUS U CIIOCOOCTBYIOT —IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS Y COLMATN3AIMN 00yJarOIIIXCSl.

JIMYHOCTHBIE pEe3yNIbTaThl OTPAXKAIOT TOTOBHOCTh OOy4YalOUIUMXCS PYKOBOJCTBOBATHCS CHCTEMOMU
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAIMH U pacCIIMPEHHE OIbITa JESTEIILHOCTH Ha €€ OCHOBE, B TOM YHUCIIE
B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, HCTOPHYECKOMY M HAy4HOMY
HaCJIEIUIO, TOHUMAaHMsI 3HaYeHHs] XMMUUYECKON HayKH B KU3HU COBPEMEHHOI'O 00IIECTBa, CIOCOOHOCTH
BJIQJIETh JIOCTOBEpHOW MHGOpMAIMEel O TNepeAoBbIX JOCTIKEHUAX U OTKPBITUSX MHPOBOM U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOMCTBE MUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLIMATILHBIX HOPMAaxX U MPaBUIIaX MEXJIMYHOCTHBIX OTHOLLIEHUI B KOJIJIEKTUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOW, y4eOHOHMCCIIEeA0BaTEIbCKOM,
TBOPUYECKON M IPYTHX BUAAX JEATEIHHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOIl COBMECTHOMN AEATEIbHOCTU
IIPU BBINOJHEHUHM Y4YEOHBIX, I1O3HABATEIbHBIX 3a/a4, BBINOJHEHUHM XUMHUYECKUX OSKCIEPUMEHTOB,
CO3/IaHUM Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHUIO U B3aMMOIIOMOIIM B IpOLECCce ITON
yu4eOHOH JesTeIbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE IMOBEJCHHME M IOCTYIKH CBOMX TOBapHILIEH ¢
MTO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUN IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BELIECTBE U XMMUYECKOW PEAKIMH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSA HayKH U COCTAaBJIAIOLINE OCHOBY Ul IIOHUMAHUS CYIIHOCTH HAy4YHOU
KapTUHbl MMpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPHUPOJIbI, B3aUMOCBS3IX
4eJI0BEKA C IIPUPOJIHOU CPENOl, O POJIM XUMHH B ITO3HAHUU dTUX 3aKOHOMEPHOCTEN;

[IO3HABATE/IbHBIE MOTHBBI, HAlpPaBICHHBIE HA IIOJYyYCHME HOBBIX 3HAaHMM 10 XHWMHH,
HeoOXoAuMble A OOBACHEHHs HAOMIOAAaeMbIX IPOLIECCOB U SIBJICHUH, I03HABATENbHOM,
MHGOPMALIMOHHON W YUTATEIbCKOM KYJIbTYpbl, B TOM 4YHCJIE HAaBBIKOB CAMOCTOSITEJIbHOM paboThl ¢
y4eOHbIMM TEKCTaMH, CIPaBOYHOW JIMTEpPaTypoi, JOCTYIHBIMH TEXHMYECKMMM CpPEACTBAMHU
MH(POPMALMOHHBIX TEXHOJIOT U

UHTEpeC K OOYYeHHMIO M [O03HAHMIO, JIO0O3HATEIBHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOM M MCCIENOBATEICKON JAEATENIbHOCTH, K OCO3HAaHHOMY BBIOODPY
HaMpaBJICHHOCTU U YPOBHS 00yueHUsI B JaJIbHEHILEM;

4) ¢popMUpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE IICHHOCTH JKWU3HH, OTBETCTBEHHOI'O OTHOLICHMSI K CBOEMY 3J0POBBIO, YCTAHOBKM Ha
3JI0pOBBbII 00pa3 JKW3HU, OCO3HAHUE IOCIEACTBUI M HENpUATHE BPEIHBIX MPUBBIYEK (yHoTpeOieHus
aJIKOTOJIs, HApPKOTUKOB, KYypeHMs), HEOOXOJAWMOCTH COOJIOACHUs MpaBWil O€30MacCHOCTH MpHU
oOpalleHnH ¢ XUMUYECKHMMHU BEIIECTBAaMH B OBITY M peasIbHON )KU3HHU;

5) Tpy/0BOT0 BOCIUTAHUS:

MHTEpeC K MPAKTHUYECKOMY M3YUeHHIO Mpodeccuil 1 TpyJaa pa3IyHOro pojia, yBaXXEHUE K TPYLY
U pe3ysibTaTaM TPYAOBOU AEATEIbHOCTH, B TOM UHMCIIE HA OCHOBE NPUMEHEHHS ITPEIMETHBIX 3HAHUN 110



XMUMHH, OCO3HAHHBIM BBIOOpP HMHIUBUIYAIbHOW TPAEKTOPUM IPOJOJLKEHHS OOpa3oBaHUS C YYETOM
JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX WHTEPECOB M MOTpeOHOCTEH,
YCIEIHON Mpo(ecCHOHANBHONW JEATENbHOCTH W Pa3BUTUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTb
aJlanTHPOBAThCS B MPO(PECCHOHANTBHOM Cpene;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOLIEHUE K MPUPOJE KaK UCTOYHHUKY KM3HU Ha 3eMile, OCHOBE
e cymiecTBOBaHUs, MOHUMAHKUE IIEHHOCTH 3J0POBOTO M 0OE€30MacHOro 00pasa >KW3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXUYECKOMY 3J0POBbIO, OCO3HAaHUE LEHHOCTU
COONIONICHHS TIPaBHJI OE30IIaCHOTO TOBENEHHs MpH paboTe C BEIIECTBAMH, a TAaKXKE B CHUTYaIUsX,
YIPOXKAIOIIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH NPHUMEHATh 3HAHMS, IMOJTydaeMble MPU U3yYEeHUM XUMHH, Ui pEUIeHHs 3ajad,
CBSA3aHHBIX C OKPYKArOUIEH NPUPOJAHOU CPEIOM, JUIS MOBBILEHUS YPOBHS JKOJIOTUYECKOM KYJIBTYPBI,
OCO3HAHHUS TJI00aJILHOTO XapakTepa HKOJIOTMUECKUX HpoOJieM M NyTed WX pelIeHUs MOCPEICTBOM
METO/IOB XWMHH, HKOJIOTMYECKOTO MBILIUIEHUS, YMEHUS PYKOBOJICTBOBATbCSI MM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLIMAJIBHOM IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wMmeTampeaMeTHBIX pPE3YIbTATOB BBIIEISIOT 3HAuMMble Uid  (OPMUPOBAHUSA
MHPOBO33pEHHUS 00IIeHayYHbIe MOHATHS (3aKOH, TEOPHsl, MPUHIUI, TUIIOTe3a, (DaKT, cucTeMa, mpoiece,
SKCIEPUMEHT U JIpYroe.), KOTOpble HCMOJb3YIOTCSI B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX HpeaMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHWM U3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O LIETOCTHOW Hay4yHOU
KapTUHE MHpa, U YHHUBEpcajdbHble YydeOHbIe JeicTBUS (TO3HABaTeNbHbIE, KOMMYHHKATHBHBIE,
pEryiasTHBHBIE), KOTOpble o0OecnednBaoT (OPMHPOBAHME TOTOBHOCTH K CAaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOM eATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

Ba3soBble 1orn4yeckue neicTBus:

YMEHHS HCIOJIB30BAaTh MPUEMBI JOTMYECKOIO MBINUICHHS IPU OCBOCHWM 3HAHUMU: PaCKpbIBATH
CMBICJI XUMUYECKUX MOHATUN (BBLAEIATh UX XapaKTepHblEe NMPU3HAKH, YCTAHABJIMBATh B3aUMOCBSA3b C
IPYrUMH TIOHATHUSMHU), HUCHOJb30BaTh IOHSATUS s OOBSACHEHHS OTAEIbHBIX (DAKTOB M SIBICHMH,
BbIOMPATh OCHOBAHMS U KPUTEPUHU VI KIacCU(PUKALIMY XUMHUUECKUX BELIECTB M XUMUYECKUX peaKiuil,
YCTaHaBJIMBATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U MEXIYy OOBEKTAMHU HU3Y4YEHHUS, CTPOUThH JIOTMUYECKHE
paccyxJeHus (MHIyKTUBHBIE, 1€ JyKTUBHBIE, II0 aHAJIOT'MH), 1eJ1aTh BBIBOIbI U 3aKJIFOUYEHUS;

yYMEHUE MPUMEHATh B IPOLIECCe IO3HAHMs IOHATUSA (IIPeIMETHble W METalpeAMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIC) MO, UCHOJb3yeMble B XHMHH, IpPeoOpa3oBbIBaTh ULIMPOKO
IpUMEHSIEMble B XUMHUHU MOJEJIbHbIE IPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI 3JIEMEHTA),
XuMudeckas (popMysa U ypaBHEHHE XUMHUECKOM peakLuu — MpH PEelIeHUH y4eOHO-TI03HABATEIIbHBIX
3a1a4, ¢ Y4€TOM 3THUX MOJCIBHBIX IPEACTABICHUN BBIABIATE M XAPaKTEPU30BaTh CYILECTBEHHBIC
IPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHMUYECKHX BEILECTB MU XMMUYECKUX PEAKLMH, BBIABIATH OOLIME
3aKOHOMEPHOCTH, IPUYMHHO-CICIACTBEHHBIE CBSA3M M IIPOTUBOPEYUS B HU3y4acMbIX IIpoLeccax u
SIBJICHUSX.

ba3oBrble ncciienoBarebCKue 1eHCTBHA !

YMEHHE HCIOJb30BaTh MOCTABJIEHHBIE BOIPOCH B KA4€CTBE MHCTPYMEHTA II03HAHUs, a TAKKE B
KayecTBE OCHOBBI JUII (OPMHUPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUM;

npuoOpeTeHue OmblTa MO IUIAHUPOBAHMUIO, OpraHU3allMd ¥ MPOBEACHUIO YYEHHUYECKUX
HKCIIEPUMEHTOB, YMEHHME HaOJI0JaTh 3a XOJOM IpOILecca, CaMOCTOSITEIbHO HPOTHO3UPOBATh €ro



pe3ynbTar, (opMymHpoBaTh O0OOOLICHMS M BBIBOJBI 10 pe3yJabTaTaM IPOBEIAEHHOTO OIBITA,
HCCIICIOBAHUS, COCTABIISITh OTYET O MPOJISIIAHHOM paboTe.

Padora ¢ undopmanueii:

YMEHHE BBIOMPATh, AHATM3UPOBATH W HHTEPIPETUPOBATh MHQPOPMAIUIO PA3THYHBIX BHJIOB U
dbopM mpencTaBieHUs, MOJIYYaeMyl U3 pPa3HbIX HMCTOYHHUKOB (HAYYHO-TIOMYJISIpHAs JUTEparypa
XMUMHMUYECKOTO COJEpKaHMs, CIIpaBOYHblE NOcoOus, pecypchl HTepHETa), KpPUTHYECKU OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPHUMEHSTh pa3IM4Hble METOJbl M 3alpochl NpU MOUCKE U OTOOpe MH(pOpMaluu U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAMMBIX JJIsl BBINOJIHEHHS Y4eOHBIX U IO3HABATENIbHBIX 3ajau
OTIpPENeNEHHOTO THIA, TPHOOPETeHHE OmblTa B 00JacCTH HCIOJIB30BAaHMA HH(POPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH, OBJAJEHUE KyJIbTYpOM aKTUBHOTO MCIOJIb30BAHUS PA3IUYHbBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITEIbHO BBIOMPATH ONTUMAIbHYIO (OpMY IpeJCTaBlIeHUs HHOPMALUK U
WUTIOCTPUPOBATh pELIAEMble 3aJauld HECIOXHBIMU CXE€MaMH, JAWarpaMMaMi, JAPYrUMH (popMamu
rpaguKu U UX KOMOWUHAIUSIMU,

YMEHHE UCIOJIb30BaTh M aHAJIM3UpOBaThb B Ipoliecce Y4eOHOM U Hccien0BaTesIbCKON
NEeSITeNIbHOCTH MH(POPMAIMIO O BJIHUSHUU MPOMBIIIJIEHHOCTH, CEJIbCKOrO XO3SHCTBAa M TpaHCHOpTa Ha
COCTOSIHUE OKpY>Kalolell MpUpPOTHON Ccpeibl.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

yYMEHHUS 3a7aBaTh BOMPOCH! (B XOJe aAuaiiora W (WMJM) JAUCKYCCHUM) IO CYIIECTBY OOCYKIaeMOu
TeMbI, (POPMYIHPOBATH CBOU MPEII0KEHHSI OTHOCUTEIHHO BBITIOJIHEHUSI TPEATI0KEHHOM 3a/1auH;

YMEHHS TPEJCTABISATH IMOJIyY€HHbIE pPe3yJlbTaThl MO3HABATEIbHON AESITEILHOCTH B YCTHBIX U
MMCBMEHHBIX TEKCTaX; JIeNaTh MPE3EHTAIUIO0 PEe3yJbTAaTOB BBHIMOJIHEHUS XUMHUYECKOTO 3KCIEepUMEHTa
(JtabopaTopHOTO OIBITA, JAOOPATOPHOH pPabOTHI MO HCCIEAOBAHUIO CBOWCTB BEIIECTB, Y4€OHOTO
MPOEKTA);

yMeHHsI Y4eOHOTO COTpYyAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABaTEIbHOM U
HCCIIEIOBATENIbCKON JIESTENIbHOCTH NPU PEHICHUH BO3HHUKAIONIMX MPOoOJeM Ha OCHOBE yuéra OOIIHX
MHTEPECOB M COTJacoBaHUs NO3UIMHA (00CykAeHHs, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI»,
KOOpJUHAIMS COBMECTHBIX NCHCTBUI, ONpeNesieHue KPUTEPHUEB IO OIEHKE KauyeCcTBa BBHIMOJIHEHHOMN
paboTHI U ApyTHEe).

PeryasiTuBHble YHHBepPcaJbHble YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEIbHO OMNpElNeNsiTh LEeMH JAEATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJHUPOBaTh U IMPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESATENbHOCTb, BHIOMpaTh Hauboliee
s¢deKTUBHBIE CIIOCOOBI PelIeHUs] y4eOHbIX U MO3HABATEIBHBIX 3a/a4, CAMOCTOSTENILHO COCTABIISITh UITU
KOPPEKTUPOBATh MPEI0KEHHBINA aNTOPUTM JACHCTBUN MPU BBHIOJHEHUH 33/IaHUH ¢ YIETOM MOTY4SHHS
HOBBIX 3HAHUH 00 WH3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OILIEHUBATh COOTBETCTBUE
MOJIyUEHHOTO pe3yabTaTa 3asBICHHON 1IN, YMEHHE MCIOJb30BaTh W aHAJIM3UPOBATHh KOHTEKCTHI,
npeiaraéMble B YCIIOBUU 3aJaHHIM.

MNPEJIMETHBIE PE3YJIbTATBI

B cocraBe mpeaMeTHBIX pe3ydabTaTOB IO  OCBOEHHIO  0053aTENbHOTO  COJEpXKAaHMUA,
YCTaHOBJICHHOTO JaHHOM (enepanbHOi paboueil mporpaMMoi, BBIIEISIOT: OCBOCHHBIE 00yJaOIMMHUCS
Hay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IeUCTBUH, crieluduIecKkre A MPeIMETHONU 001acTu « XUMU»,
BUJBl JICATEIBHOCTH IO TMOJYYEHHWIO HOBOIO 3HAHUS, €ro WHTEpHpeTaluu, NpeoOpa3oBaHUIO HU
MIPUMEHEHHIO B PA3NIUYHBIX Y4€OHBIX U HOBBIX CHUTYAIIHsIX.

K xon1y o0y4yenus B 8 kiacce mpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPAXKATh
c(OPMHUPOBAHHOCTh y O0OyUAIOIUXCS YMEHUI:



PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX IMOHSITUN: aTOM, MOJIEKYJIa, XUMUYECKUN JIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OJJHOPOIHASL U HEOJHOPO/IHAS ), BAJICHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi U MOJICKYJISipHasi mMacca, KOJWYECTBO BEIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi JIOJISl XMMHUYECKOTO JJIEMEHTAa B COCAMHCHUHU, MOJISIPHBIH OOBEM, OKCHII,
KHCJIOTA, OCHOBaHHUE, COJIb, 3JIEKTPOOTPUIATEIHHOCTh, CTEMEHb OKHUCJICHHUS, XUMHUYECKas
peakius, KiIacCu(UKAUS PEaKIUi: peakluyd COCIUHEHUS, PEAKIUU PA3JIOKCHHS, PEaKIuu
3aMelIeHus, peakiuu OOMEHa, H9K30- M DHIOTEPMHUECKHE pEaKIuu, TEeIuioBoMH 3 eKT
peakiuu, SApO aToMa, SJCKTPOHHBIM CJIOW aroMa, aroMHas OpOWTaNb, pPagUyc aroma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJIIpHAs KOBAJICHTHAs CBs3b, MOHHAS CBSI3b, MOH, KATHOH,
aQHUOH, PACTBOP, MaccoBasi J0Jsl BelecTBa (MPOLIEHTHASI KOHIIEHTPAIHs) B PaCTBOPE;
WJUTFOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XUMHUUYECKHX MOHSITHH U MPUMEHSTH 3TU TOHSITHS
TIPU OTIMCAaHUH BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUISl COCTaBJICHMs] (POpMYJN BEIIECTB U ypaBHEHU
XUMHUYECKUX PEAKIIHil;

OTIPENIEeTISATh BaJIEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHh OKUCICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, MPUHAIICKHOCTh BEIIECTB K ONMPEACIEHHOMY KJIaccy
coeMHeHUN 1o ((dopmynaMm, BHUJ XHMHYECKOW CBsi3W (KOBaJeHTHAas W WOHHAs) B
HEOPraHMYECKUX COCAMHCHUSX,

packpbiBaTh cmbica llepumoamueckoro 3akona JI. WM. MengeneeBa: AeMOHCTPUPOBATH
TMOHUMAaHHE TTEPUOTMIECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT WX TOJIOKCHHS
B [lepuoamdeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSTHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YYeHUs, 3aKOHA ABOTapo;

OTHCHIBATh U XapaKkTepu3oBaTh TaOnuuHyio ¢opmy llepmoanueckoil CUCTEMbl XUMHUYECKUX
AJIEMEHTOB: pa3nuaTh MOHATUS «TJlaBHas moarpymnna (A-Tpynmna)» u «no0o4Hasi MoArpynna
(b-rpynma)», Manbeie ¥ OOJBIINE TEPHUOJBI, COOTHOCUTh 0003HAYEHHUs, KOTOPhIE MMEIOTCS B
tabmune «llepuonnueckas cucrema xumudeckux osiemeHtoB JI. W. MennpeneeBa» ¢
YHUCIIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsf
s1ipa, 0011ee YHCII0 AIIEKTPOHOB U PACIIPEICTICHUE UX 10 SJIEKTPOHHBIM CIIOSIM);
KJIACCU(PUIIMPOBATh XUMUYECKHE OJIEMEHTHI, HEOPraHM4eCKHe BElIECTBA, XHMHUYECKUE
peakuuu (Mo YUCIy M COCTAaBY YUaCTBYIOUIUX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY 3P EKTY);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEp)K/as OMUCaHHE TpUMEpaMH MOJEKYJISPHBIX ypaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIINii;

MIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HX KayeCTBEHHOI'O COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKIX MIPEBPAIICHUI B PA3JIMUHBIX YCIOBHIX;

BBIYHCIISATH OTHOCUTENIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTO 3JIEMEHTa Mo (popmylie coelMHEHUs, MaCCOBYIO JOJIO BEIIecTBa B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOU PEaKIny;

MPUMEHATh OCHOBHBIE OIEpAllMMd MBICIUTEIBHON JAESITEIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHME, 0000IIeHHe, CHUCTEMaTH3aluio, KIACCU(UKAIIMIO, BBISBICHHE MNPUYUHHO-
CIEICTBEHHBIX CBSI3€ — I M3Yy4EHUs CBOMCTB BEUIECTB M XUMHYECKUX pEaKIui,
€CTECTBEHHO-HAY4YHbIE METOJbl TO3HAHHUS — HaONIOJIeHHuEe, HW3MEpEeHHe, MOJIETUPOBaHUE,
AKCIIEPUMEHT (peaabHBIA U MBICICHHBIN);

ClIeIoBaTh MpaBUJIaM IMOJIb30BAHUS XUMHUUYECKOM MOCYAON U JIabopaTOpHBIM 00OpyIOBaHHUEM,
a TaKkKe TMpaBuUiIaM OOpalieHHsl C BEleCTBAMH B COOTBETCTBHH C WHCTPYKIUSMHU IIO



BBITIOJTHEHUIO  JTa0OpAaTOPHBIX XMMHUYECKUX OIBITOB 10 TOJYYEHHIO W COOMpaHHUIO
ra3oo0pa3HbIX BelIECTB (BOJOpOJAa M  KHCIOpOJa), NPUTOTOBICHHUIO PACTBOPOB C
ONPENENEHHON MAacCOBOM J0JIEM pPAacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH W MPOBOJHUTH
XMMHMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KHUCIOT C MOMOIIBIO
UHIUKATOPOB (JJakMyc, (peHoI(pTaaerH, METUIOPaHK U IpYTrHe).

K xoH1y 00yueHus B 9 Kiacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPA’KaTh
c(OPMHUPOBAHHOCTD y O0OYHAIOIINXCS YMEHUI:

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX MOHATUI: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, AaHHMOH, MPOCTO€  BEIIECTBO, CIOKHOE  BEIIECTBO, BAJIECHTHOCTD,
AJIEKTPOOTPHULIATENBHOCTD, CTEHNEHb OKHUCIICHUS, XUMUYECKas PEaKIMsi, XUMUYECKas CBS3b,
TeIoBoM  3ddekr peaknuu, MoJb, MOJSAPHBIA O00BEM, pacTBOpP, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, JIEKTPOJIUTHYECKAs AUCCOLMAIMS, PEaKIIMM HOHHOIO 0OMEHa, KaTaau3aTop,
XMMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKlHH, OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKI[UU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U BOCCTAaHOBJICHUE,
aloTponusi, aMm(pOTepHOCTh, XUMHUYECKas CBs3b (KOBaJIEHTHAs, MOHHAs, METaJUIMYecKas),
KpUCTAJIJIMYECKas periérka, KOppo3Hsl METAJJIOB, CIUIaBbl, CKOPOCTh XMMHMUYECKON peakluH,
npeaenbHo ponyctuMas konnenTpanus 111K BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUH M MPUMEHSATH 3TU TOHATHS
P OMMCAHUH BEIIECTB M UX MPEBPAIICHUI;

WCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJISi COCTaBJeHUS (OpMy/l BELIECTB M ypaBHEHUH
XUMHUYECKUX PEAKIIHiL;

OINpeNeNATh BaJCHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKUX IEMEHTOB B COEIMHEHMSX
Pa3IMYHOIO COCTaBa, NMPUHAUIEAKHOCTh BELIECTB K ONPEAEIEHHOMY KIAcCy COEAMHEHHH Mo
dbopmynam, BHJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas, WOHHAs, METAJUIMYEeCKas) B
HEOPraHMYeCKUX COEAMHEHUSX, 3aps/ MOHA MO0 XUMHUYECKOH (opmyne, XapakTep cpenbl B
BOJHBIX PACTBOPaX HEOPraHWYECKUX COEJUHEHUH, THUI KPUCTAJUIMYECKOH pEHETKH
KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbici [lepuoanyeckoro 3akona [I. M. MenneneeBa u J€MOHCTpUPOBATh €ro
[IOHMMaHHE: ONUCHIBATh M XapaKTepu3oBaTh TabiauuHyro (opmy Ilepmonmueckoil cucremsl
XUMUYECKUX 3JIEMEHTOB: Pa3/INyaTh NOHATHS «TJ1aBHas moArpymnmna (A-rpymnmna)» u «nodoyHas
noarpynna (b-rpynmna)», manele u OoJiblIMe NEPUOJbI, COOTHOCUTh 00O3HAYEHUS, KOTOPBIE
UMEIOTCST B MEPUOANYECKON TabJMIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB
XUMUYECKHUX 3JIEMEHTOB (COCTaB W 3apsi siipa, oOllee YMCIO 3JIEKTPOHOB U pacHpeleseHue
UX IO 3JEKTPOHHBIM CJ05IM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMU CBOMCTB
3JIEMEHTOB U UX COEJMHEHMH B IpejiesiaX MajblX MEePHOJOB U INIaBHBIX MOATPYII C Y4ETOM
CTPOEHHUS UX aTOMOB;

KJaccu(UUUpPOBaTh XUMHUYECKUE JJIEMEHTHl, HEOpPraHUYeCKUe BEIIEeCTBA, XUMHUYECKUE
peakuuu (10 YUCIY U COCTaBY YYacTBYIOUIMX B PEAKLIMU BELIECTB, MO TEIJIOBOMY 3P QEKTY,
110 U3MEHEHHIO CTENeHEeH OKUCICHNS XUMUYECKUX JIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATh) OOLIME U Ccrelnu(UUECKUe XUMUYECKHEe CBOMCTBA MPOCTBIX U
CIIOXKHBIX BEIIECTB, NOATBEP)KJasi OINUCAHUE TPUMEpPaMH MOJIEKYJSIPHBIX W HOHHBIX
YPaBHEHUI COOTBETCTBYIOIUX XMMHUYECKUX PEAKIIN;

COCTaBIIATh YPAaBHEHUS DJIEKTPOJIUTUUECKON JUCCOLUALIMY KUCIIOT, LIEJIOYEH U COJIEH, OJIHbIE
U COKpallléHHBbIE YpaBHEHHMs peakluii HMOHHOTO OOMEHa, YpaBHEHHMs  peaKIHii,
MOATBEPKAIOIIUX CYHIECTBOBAHUE TI'€HETHUYECKOM CBSI3M MEKIY BEIIECTBAMM Pa3IMUYHBIX
KJIaCCOB;



pacKkpblBaTh  CYLIHOCTb  OKHCJIMTEJIbHO-BOCCTAHOBHUTEIBHBIX  PEAKLUUH  [OCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS, BO3MOXKHOCTH
IIPOTEKAHUSI XMMUUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBHUSX;

BBIYMCIIATH OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacchl BELIECTB, MacCOBYIO JOJIIO
XMMHMUYECKOTO 3JIEMEHTa MO (popMylie COEIMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOpE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON peaKIuy;

cOOIIOIaTh MpaBHIIa TOJIH30BAHUS XUMUYECKOH MOCYI0H U 1ab0PaTOPHBIM 000PYAOBaHUEM, a
TaK)Ke IpaBuiia 0OpallleHus C BELECTBAMHU B COOTBETCTBUHM C MHCTPYKLMSIMU TI0 BBIIIOJHEHHUIO
1a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJIYYEHHIO M COOMpPAHHIO ra3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTHh PEAKLUU, TMOATBEP)KIAIOIINE KAueCTBEHHBIM COCTaB pa3IUYHbIX BELIECTB:
pacrno3HaBaTh ONBITHBIM IyTEM XJIOpUA-, OpOoMHI-, HOAWI-, KapOoHaT-, docdar-, cuankar-,
cyabar-, THAPOKCHJ-MOHBI, KaTHOHbl aMMOHHS U MOHBl HM3YyYEHHBIX METaJIOB,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIE OINEPAllMM MBICIUTEIBHON JESATeIbHOCTH — aHallu3 M CHHTE3,
CpaBHEHME, O0OOIIeHHEe, CHCTEMAaTU3alllI0, BBISBIEHUE NPUYMHHO-CIECTBEHHBIX CBSI3ed —
JUI U3Y4YEeHHs] CBOWMCTB BEUIECTB M XUMHUYECKHX pPEaKIUil, €CTeCTBEHHO-HAYYHbIE METOJbI
MOo3HaHUs — HaONIo/IeHWe, HW3MEpeHHe, MOJEIUPOBAaHUE, OHKCHEPUMEHT (peajbHbIi U
MBICJICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LH(POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumuss — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paspnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /1. 1. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
- )éI/IMI/I‘-IeCKaﬂ CBS3b. . Butmorexa [IOK
) KUCIUTCIILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 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. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KoanuyecTBo 4acos DJIeKTPOHHbIE
Ne Mara ungposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XuMHM B KU3HU YEIIOBEKA. 1 bubmmoreka [{OK
Tena u BemecTra https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE 0O METOIaX MO3HAHUS B XUMUU 1 bubmmorera [JOK
https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «IIpaBuia paboTsl B
3 nmabopaTopuu U IPUEMBI OOpAIIICHUS C 1 bubmorexa OK
p https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)
4 Yucteie BemecTBa u cMecH. CriocoObI pa3ieieHust 1 bubmuorexa [JOK
cMeceit https://m.edsoo.ru/ff0d26ca
5 [Tpaktruueckas pabota Ne 2 «Paznenenue cmeceit 1 bubnuoreka [IOK
(Ha MpEIMEpe OYMCTKH TIOBAPEHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 A 1
TOMBLH MOIICKYIIbL https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [JOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClI0KHBIC BEllleCTBa 1 bubmotera [JOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 bubmotera [JOK
YP i https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIICCTB.
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB 1 Bu6mmorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKUX DJIEMEHTOB
11 OrHocurensHas aroMHas Macca. OTHOCUTEIIbHAS 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

MOJICKYJIdpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XMMHUYECKOTO dJIEMEHTa B bubmuoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bubmmoreka [{OK
13 KonnuectBo BemecrBa. Mousib. MoJisipaas macca httos://m.edsoo.ru/Ff0d5230
14 du3nyeckre 1 XUMHUYECKHE IBICHUS. XUMUYeCcKas bubmmoreka [{OK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHNS XUMUYECKHUX bubnuorexa [JOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYECKHE bubnuorexa [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrramcineHns KoJIm4yecTBa, MacChl BEIIECTBA T10 bu6moreka [IOK
YPaBHEHUSAM XUMHUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuaeckux peakiuii bubmuorexa [JOK
(coenuHEeHMS, pa3JIOKEHUS, 3aMEIIEHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [IOK
O0001IeHre U cucTeMaTU3alis 3HAHUH https://m.edsoo.ru/ff0d40c4
20 Kontponbras padorta Nel o reme «BemectBa u bubnuoreka [IOK
XUMHUYECKUE PEAKIIUN) https://m.edsoo.ru/ff0d4290
21 Bosgyx — cMmech razos. Cocras Bo3ayxa. bubnuoreka [IOK
Kucnopon — snemenTt u npoctoe BeniectBo. O30H https://m.edsoo.ru/ff0d448e
duznyeckue U XUMHUYECKHUE CBOMCTBA KUCIOPOIa
22 (peakmuu oxucaeHus, ropenue). [lonstue 06 bubmorexa HOK
https://m.edsoo.ru/ff0d4614
OKCHJIaX
93 CriocoOslI mostyueHus: KUCI0po/ia B 1abopaTopuu U bubnunoreka [JOK
poMBbILIEHHOCTH. [IprMeHenne kucnopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3¢ ekt XuMHUECKON peakiuu, TOHSITHE
bu6mmoreka [JOK
24 0 TEPMOXMUMHUYECKOM YPaBHEHUHU, 3K30- U

SHAOTCPMHUYCCKUX PCAKIIUAX

https://m.edsoo.ru/ff0d4790



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
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https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25 TormBo (HedTh, yroib U MeTaH). 3arpsisHEHHE bubmuorexa [IOK
BO3/IyXa, CIIOCOOBI €r0 MPe0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 [Tpaktuyeckas padora Ne 3 o teme «llomyuenue u bubmuoreka [IOK
coOupaHue KUCIOPO/Ia, N3yICHHE €0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
97 Bozopox — aieMeHT U MpOCTOE BEIIECTBO. bubnuorexa [JOK
Haxosxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOJA. bubnuorexa [JOK
[Ipumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
2 IT
o OFUITHE O KHCIOTAx 1 coix https://m.edsoo.ru/ff0d50d2
bubmmoreka [{OK
30 C 0 0
OCOOBI MOJTyYeHUsI BOAOPO/a B J1abopaTOpuu httos://m.edsoo.ru/f0dAddo
31 [IpakTueckas pabota Ne 4 no teme «llomydenue u bubnuoreka [JOK
cobupaHue BOJOpOa, U3yIEeHUE €T0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
bu6moreka [IOK
32 M i1 00BE .3 A
OJIAPHEIH OOBEM Ta30B. SAKOH ABOTAZPO https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUeCTBa BEIIECTBA rasa
33 10 €Tr0 U3BECTHOMY KOJMYECTBY BEIIECTBA WM bubamorera LOK
B y y pett https://m.edsoo.ru/ff0d55a0
00BEMY
Boruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO
34 €aKIMM Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHUIN bubmorexa HOK
peartt https://m.edsoo.ru/ff0d5708
ra3oB
. bubnuoreka [JOK
35 Du3nyecKue U XUMHUUECKHUEe CBOMCTBA BOIBI
https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. 11 0
octaB ocHoBaHMii. [loHsTHE 06 MHAMKATOpAX httos://m.edsoo.ru/ff0d59e2
Bona kxak pactBopurens. Hackimennsie u
37 Helfacm :HHBIC paCTBO Bl MaICHCOBa;I OJIst bubmmorexa [IOK
B P pEL A https://m.edsoo.ru/ffod5b40
BEILECTBA B PaCTBOPE
38 [IpakTtuyeckas padora Ne 5 o Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0d4c4a
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«IIpuroToBieHre pacTBOPOB C ONPEACIEHHON
MacCOBOM J0JIEH PAaCTBOPEHHOIO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

39 KonTtponsnas padora Ne2 o treme «Kucmopo. bubmuoreka [IOK
Boaopoxa. Boma» https://m.edso0.ru/ff0d6342
40 Oxcuppl: cocTaB, Kaccu(UKaIims, HOMCHKIATypa bubmorexa LHOK
https://m.edsoo.ru/ff0d664e
41 [Tony4yeHnue u XUMUYECKUE CBOMCTBA KUCIIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMHUYECKHE CBOMCTBA OCHOBAHNUU brbmmorexa [OK
https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa bubmorexa OK
https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue u XUMHYECKHE CBONCTBA KHCIIOT bubmorexa [TOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoCOObI bubnuoreka [IOK
MOJIYYCHUS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[TpakTuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe «OCHOBHBIE Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUUECKUX COCAMHEHUI»
48 ['enernueckas cBsi3b MKy KJaccaMu bubnuoreka [JOK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
. bubnuoreka [JOK
49 O000111eHIE U CUCTEMATHU3ALUS 3HAHUN httos://m.edsoo.ru/00ad9ch?
50 Kontpomnsnas padora Ne3 no teme "OcHOBHbIE bubnunoreka [JOK
KJIaCChl HEOPraHUYECKUX COETMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie MOTBITKY KIACCUPUKAIIUN XUMUUECKUX
bu6mmoreka [JOK
51 snemMeHTOB. [IoHsATHE O rpynnax cXoAHBIX

9JICMCHTOB

https://m.edsoo.ru/00ad9ffa
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59 [Tepuoanueckuii 3akon u [lepuoanueckas cucrema bubmuoreka [JOK
xuMuueckux aemeHnToB . . Menneneesa https://m.edsoo.ru/00ada52c
53 Ilepuoasl, rpyIIIbL, TOATPYIIILI buGnuorexa [IOK
PHOZIBL, TPYTHIBL, TOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX sIZIEP. bubnuorexa [JOK
M3oTonel https://m.edsoo.ru/00ada342
CtpoeHnue AJIeKTPOHHBIX 000JI0UYEK aTOMOB
55 anemenToB Ilepuonnueckoit cucremsr J. U bubmorexa HOK
pHoa o https://m.edsoo.ru/00ada6bc
Meuneneena
XapakTeprucTUKa XUMHUIECKOTO DJIEMEHTA TI0 €r0
56 noJioxkeHuto B [lepruoanueckoit cucreme J[. bubnmorexa LHOK
p T https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [leproauaeckoro 3akoHa JUTsl pa3BHTHS
57 Hayku U nipaktuku. J[. 1. MenneneeB — y4€HbIn bubmorexa TOK
K p o a yi ’ https://m.edsoo.ru/00ada96e
nmeaaror u Fpa)K}IaHI/IH
DIJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX bubnuoreka [JOK
58
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Honna ecKas CBS3
HHAT XUMITICCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBanenTHas nojasapHas XuMUUYeCKas CBI3b bubnmorexa [TOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HenoJisspHass XUMUYECKask CBSI3b
https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS Bubmorexa OK
https://m.edsoo.ru/00adae28
63 OKUCIUTEIBHO-BOCCTAHOBUTEBHBIE PEAKIIUU Bubmiorexa OK
bearh https://m.edso0.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmiorexa OK
https://m.edso0.ru/00adb076
65 KonTtponsHas padota Ne4 o reme «Ctpoenue bubnuoreka [IOK
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aToMa. XUMHAYECKas CBI3b»

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

66 PezepBHblii ypok. O000IIEHNE U CHCTEMaTH3aIH 1 bubnuorexa [JOK
3HaHUU https://m.edsoo.ru/00adh33c
67 PesepBHblil ypok. O0001IEHHE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/00ad9ch2
68 PesepBubiit ypok. O60011eHNE U CUCTEMATH3AITUS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTnueckue op
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnuorexa [JOK
XUMHUYECKUX AemeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa TOK

. https://m.edso0.ru/00adb6b6
TIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBSI3U U THIIEI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE 0 TOMOTCHHBIX U 1 bubmmorexa [JOK
peariu. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIHIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.

bu6mmoreka [JOK
8 @akTOpbl, BIUSAIOIINE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 MoHHbIe ypaBHEHNA PEAKIIUN bubmmorexa [IOK
M peakdl https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEeNCTaBIEHUN 00 bubmmorexa [OK
bedl . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITousarue o ruapoanse coaen bubmmorexa [OK
P https://m.edso0.ru/00add9d4
15 O06o00meHe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMEHTAIILHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIUTHYECKAS TUCCOIIMALINS Bubmorexa OK
p A HHATHA: https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPaX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XI/I];/[-II/ILIGCIS/IG CBl(D)I\/'ICTBa Ha IIpUMepe bubmnorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposogopoa. CossiHast KMCIOTA, bubnuoreka [IOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

pUMEHEHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyyenne coOnTHON KUCIIOTHI, brbmmorexa [OK
N . https://m.edsoo0.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XMUMHUYECKUX PEaKLUi, eCIU OJUH U3 brbmmorexa [OK
https://m.edsoo0.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUN bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [JOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3uYecKre U XUMUYECKHUE CBOMCTBA, bubmorexa HOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInu, JIeKaIIHIe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brrunciienue MaccoBoit 1071 BbIXOa bubmuoreka [JOK
MIPOAYKTA PEaKLUU https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHUE CBOMCTBA, MOTYyYCHUE U brbmmorexa [OK
’ v https://m.edso0.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[TonyueHrne aMMuaKa, U3yudeHUE ero bubmorexa HOK
i YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMEe HUTPATOB M COJICH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe bubnmorexa [JOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeIIbl
COCIIMHEHUSIMH a30Ta
®ocdop. Okenn pochopa u

33 (boc:li))o pHa;I KI/ICHJ'I((l))Ta (b(bI/II)SI/I(‘I\giKI/Ie u bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MUHEPAIbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

35 npu I(Zz[e gmﬂzecxie 1 XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnunoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npooIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

37 VYroJibHast KUCOTA U €€ COJn brbmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYECKHUX BEIECTBAX KAK O bubmmorexa [TOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS
p a https://m.edso00.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCITMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U bubmuoreka [JOK
METaJUIMYeCKasl KpUCTaUTMYEeCKast https://m.edsoo.ru/00ae103e
pemérka. Gu3nYecKre CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 YPaBHEHUSIM XUMUYECKHUX PEAKIUH, brbmmorexa LOK
https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJICPKUT
MIPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB brbamorexa [OK
https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 [enourbre MeTaMIL https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [IOK
KaJIBIIUN ¥ MarHui https://m.edso0.ru/00ael15e8
50 Baxneiiinme coequHEHNS KaJIbIIU bubmmorexa [OK
https://m.edsoo.ru/00ael5e8
51 O06o01enre 1 cucTeMaTru3arus
3HaAHUH
52 JKEcTKOoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckast pabota Ne 6 o Teme
53 "YKEécTKoCTh BOIABI U METOIBI €€ Eubmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keeso bubnmuoreka [JOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBL U COJIN JKEJe3a

bubmuoreka [JOK

> (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06001IeHne U cUCTEMaTH3AIUS
3HaAHUHN
[Ipaktuyeckas padora Ne 7. Pemmenue
JKCIIEpUMEHTAJIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
59 .
«BaxHenme MeTaJuTbl U UX https://m.edso0.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruucienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUH
KonTtponbHas padota Ned4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEIMHEHUS
BemiectBa u matepuasl B bubnuoreka [JOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O00O1IEHNE U bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHriit ypok. O600mIeHNE 1
CHCTEMAaTH3aIN 3HAHUH

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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