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HOACHHUTEJIBHAA 3AIIUCKA

[IporpaMma 10O XUMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOMU
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOILIEro 00pa3oBaHusl, PEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe denepaibHOil paboueld MpPOrpamMMel
BOCIIUTAHUS U ¢ YIETOM KOHIIETIUH TIPETIOIaBaAHMS yUeOHOTO TIPEAMETa « X UMHUSI
B 00pa3zoBarenbHbIX opranu3anusax Poccutickoit denepanum.

[Iporpamma 1o XUMHUM Ja€T MOPEACTaBICHUE O MLENsIX, OOlEeld CTpaTeruu
OoOy4eHMs, BOCIHUTAHMS ¥ Pa3BUTUS OOYyYArONIUMXCS CpPEACTBaMHU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET  00s3aTeIbHOE  MPEIMETHOE coJiepKaHue,
npeaycMaTpuBaeT pachpeiesieHue €ro Mo KijaccaM U CTPYKTYpUpOBaHUE IO
paznenaM W TeMaM MpPOTrpaMMbl MO XHUMHH, OINPENENSeT KOJWYECTBEHHBIE U
KaueCTBEHHbIEC XapaKTEPUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJENOBATEIBHOCTh  M3YYEHUS XUMHH C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€M, JIOTMKM  Y4eOHOro TIpolecca, BO3PACTHBIX
OCOOCHHOCTEM O0ydYaronIuxcsi, OINpeenseT BO3MOXHOCTH MOpeaMeTa s
peanu3aiuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHON 0Opa3oBaTesIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a TakKe TpeOOBaHHH K
pe3ynbTaTam oOy4eHHUs] XUMUU Ha YPOBHE IIeJIeH M3y4YEeHHs TIPEIMETa U OCHOBHBIX
BUJIOB Yy4e€OHO-IO3HABATEIbHONU JAESATEILHOCTH OOYYalolIerocs IO OCBOCHUIO
y4eOHOr0 COJIepIKaAHUSI.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHUS MHUPOBO33PECHUS
0Oy4aromIerocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHpPA, BAKHYIO
poJib UrparoT (QOpMUPYEMbIe XUMHUEU MPEJCTABICHUS O B3aUMOINPEBPALICHUSIX
SHEPIUM U 00 HSBOJIOLMHU BEHIECTB B MPHUPOJIE, O MyTSAX PEHICHUS TII00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUYECTBA — CBHIPbEBOM, IHEPrETUUYECKOM,
MUIIEBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 31paBOOXPAHCHUS.

N3yuyeHnne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JJIT  CaMOpa3BUTUS U
dbopMUpOBaHUS KYJIBTYPBI JIMYHOCTH, €€ 00111eH U (yHKIIMOHAIBHOM TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
OOy4JaroIMXCsS, HABBIKOB WX CaMOCTOSTEIIbHONW y4eOHOW  JesATeIbHOCTH,
DKCIIEPUMEHTATIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJMMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B MIPOGECCUOHAILHON JIeATeIbHOCTH;

3HAKOMHUT CO CIHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
[IEJIOCTHOTO B3IJIsIIa HA €AMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJSETCS OTBETCTBEHHBIM
9TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00YJarOIITNXCS;



CIocoOCTBYET (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K IIPUPOJIEC, K YETIOBEKY, BHOCUT CBOM BKJIAJ[ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHbie HampaBlieHUs B OOyYE€HWM XUMHUHU O0ECIIEUMBAIOTCS CHEIU(UKON
colepkaHusl ~ yd4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IMEeIarorHYecKd
aJanTHPOBAHHBIM OTpakeHHEM 0a30BOM HayKH XMMHUU Ha OMPEICIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOITETO 00Opa30BaHUsS OPHEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMHCS CHUCTEMbI NMEPBOHAYAIBHBIX MOHSATUNM XHMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM H HEKOTOPBIX OTHACJIbHBIX 3HAYMMbIX MOHATHI
OPraHUYECKON XUMHUHU.

CtpykTypa coaep’kaHHsl MPOTpaMMbl 10 XUMHUHM C(HOPMHUPOBAHA HAa OCHOBE
CUCTEMHOro mojaxoja K e€ u3ydenuto. Coaep:kaHue CKIIQJIBIBACTCS U3 CHUCTEMBbI
MOHATHUN O XUMUYECKOM DJIEMEHTE M BEIIECTBE U CUCTEMBbI ITOHATHN O XUMHUYECKON
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPTraHM30BaHbl IO IPHUHIUITY
MOCJIEAOBATEIBLHOTO PA3BUTHS 3HAHUKA HA OCHOBE T€OPETUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YYEHHA O CTPOECHUM aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHHM 00 DJIEKTPOJUTHUYCCKON JWCCOIMAIlMA BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHHO OT OJHOTO
YpPOBHS K JIPyrOMy, BBITIOJNHSSL (YHKIUU OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUA M BO3MOKHOCTEM IMPAKTHYECKOTO MPUMEHCHUSA U IOJTYYEHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl MO XUMHH  CIOCOOCTBYeT  (POPMHUPOBAHUIO
IIPEICTABJICHNAS O XUMUYECKON COCTABIIAIONIEH HAYYHOU KapTUHBI MUpPA B JIOTUKE
€€ CHUCTEMHOM MPHUPOJbl, IEHHOCTHOTO OTHOUICHWS K HAy4YHOMY 3HAHUIO U
METOJaM IIO03HAaHWS B Hayke. M3ydeHne XHMUM MPOUCXOAUT C MHPHUBJICYCHUEM
3HAHUW M3 paHee H3YYCHHBIX YYeOHBIX mpeaMeToB: «OKpYKaAlOUIUH MHUDPY,
«buomnorus. 57 knaccel» u «dusnka. 7 Kmaccy.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOIUT (OPMUPOBAHUE 3HAHUKA OCHOB
XUMHUYECKON HayKu Kak OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JESATEIPHOCTH YEJIOBEKa M KAK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPHL.
3agaya y4eOHOro mpeamMera COCTOMT B (POPMHPOBAHMH CHUCTEMBbI XUMHUYECKHX
3HaHUN — BaKHEUIUX (PAKTOB, MOHSATUN, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHHH,
JIOCTYIHBIX 0000IIEHUI MHMPOBO33PEHUYECKOTO XapakTepa, f3blKa HayKH, B



OPUOOIEHUN K HAay4yHbIM METOJaM IIO3HaHWsS IpU H3YYEHMM BEIIECTB U
XMMHYECKUX peakluii, B (POPMUPOBAHNU U Pa3BUTHM [1O3HABATENIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHON U y4eOHO-MCCIEN0BATENbCKON
JeSITEIbHOCTH, OCBOCHMM MpaBU 0€30MacHOTO oOpalleHusi C BellecCTBaMU B
ITIOBCETHEBHOM KU3HH.

[Tpu u3yyeHUM XUMHUU Ha YpPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHUsS BaXKHOE
3Ha4YCHHE NMPUOOPETN TaKHE LEIH, KaK:

— (OpPMHUPOBAHNME HHTEIUIEKTYaJJbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATUIO PELICHUMH,
CHOCOOHOH a1anTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HH;

— HalpaBJICHHOCTb OOy4Ye€HHs Ha CHUCTEMaTHYeCcKoe MpHUOOIICHHE
oOyyarommxcsd K CaMOCTOSITEJIbHOM IO3HABaTENIbHOW JEATEIbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUA, (GOPMHUPYIOIIMM MOTHUBALIMIO U Pa3BUTUE CIOCOOHOCTEW K
XUMHUH,

— obOecrieyeHue ycaoBHil, COCOOCTBYIOIINX NPUOOPETEHUIO 00YyYarOII MUCS
OTbITa Pa3HOOOpPA3HON NEATENHHOCTH, MO3HAHHS W CAMOIIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIBHOE 3HAUYCHUE MIJIs
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (QopmupoBanue oO0mEeH (QYHKIMOHATBHOW M €CTECTBEHHO-HAYyYHOU
TPaMOTHOCTH, B TOM UHCJI€ YMEHHH OOBSCHATh M OLIEHWBATH SIBICHUS
OKPY’KaloIllero MHUpPA, UCHOJb3ysl 3HAHUS U ONBIT, MOJYYEHHbIE NPU H3YHYEHUU
XUMHH, TPUMEHATh MX HIpPHU pEIIEHUU MpoOjJeM B IOBCEAHEBHOW XKHU3HU U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHue y O0Oy4aromMxcs T'yMaHUCTHYECKUX OTHOUICHUH,
NOHMMAaHUSl UEHHOCTM XMMMUYECKUX 3HAHUM [ BbIPAOOTKHU SKOJIOTMYECKU
1[€J1€CO00pa3HOro TMOBEAEHUS B OBITY U TPYIAOBOM JEATEIBHOCTH B UENISIX
COXPAHEHHUsI CBOETO 3/10POBbs U OKPYKAIOLIEW IPUPOIHOU CPENbI;

— pa3BUTHE MOTHBAIlMU K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOIIEYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWIS U HAMPaBICHHOCTH JabHEHIIIETO
oOy4YeHHsI.

OOmiee 4YHUCIO YacoB, OTBEAEHHBIX JUISI M3YYEHHs] XUMHH Ha YPOBHE
OCHOBHOTI'0 00111€T0 00pa3zoBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlento), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COIAEPKAHUE OBYUEHUASA

8 KUIIACC

IlepBoHaYaIbLHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuM B )KM3HU YeJlOBEKa. XUMUSI B CHCTEME Hayk.
Tena u BemiectBa. dusmyeckue CBONCTBAa BEIIECTB. ArperarHoe COCTOSIHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMUU. YHCTbIE BEIIECTBA U CMECH.
CnocoObI pa3aesieHus: CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE HeMEHThl. CHMBOJIBI XHUMHUYECKHX
aeMeHTOB. [IpocThie U ClIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢dopmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs AaTOMHAs —Macca.
OTtHocHTeNbHAs MOJEKYJIsSIpHast Macca. MaccoBas 10151 XMMHUYECKOTO 3JIEMEHTAa B
COECIMHEHUMU.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl M 4YHCJa CTPYKTYPHBIX €IWHMII BemectBa. Pacu€rsl mo Qopmynam
XUMHUUYECKUX COCTMHEHUH.

du3znuecKkue U XUMUYECKHUE SIBICHUsI. XUMUYECKasi peakius U e€ Mpu3HaKu.
3aKOH COXpaHEHMsI MAcChl BEHIECTB. XHUMHUUYECKHe ypaBHeHus. Kiaccubukarms
XUMHUYECKUX PEaAKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMeIeHuUsI, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOU IMOCYA0i, MpaBuiaMu paOOThl B JIabopaTopuu U
npuémMamu oOpaleHus: ¢ JJabopaTOpHBIM 00OPY/IOBAHUEM, U3yUYECHHUE U OINKCAHUE
bu3MUeCKuX CBOMCTB O0pa3lOB HEOPraHWYECKUX BEIIECTB, HaOIOIEHHE
busnueckux (TJIaBJICHUE BOCKA, TasHUE JIbJla, PAcTHpaHUE caxapa B CTYIKE,
KUIICHUE U KOHACHCAIUS BOJbI) U XUMHUUECKUX (TOpEHHE CBEYM, MPOKATMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIIOTOM ) sSIBIICHUM, HAOII0ICHUE U
OMMCaHWE TMPU3HAKOB MPOTEKAHHS XUMHUYECKUX peakuuil (pas3ioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3sioKeHUE THUIAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMOJICHCTBHE *Kele3a ¢ pacTBopoM coiu meau (11),
U3Y4YeHHE CIOCOOOB pa3JesieHHs] CMECE: C MOMOILIbBI0 MarHura, (GUiIbTpOBaHUE,
BBITIApMBaHUE, JUCTUILISIIUSA, XpoMaTorpadusi, IPOBEJACHUE OYUCTKUA IMOBApPEHHOM
COJIM, HaOMIOACHHWE W  OMHCAaHWUE  PE3yJbTaTOB  MPOBEJACHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHS MAacChl, CO3/IaHHE MOJEJIEH MOJEKYI
(IIapOCTEePKHEBBIX).

Baxueiiime npeacTaBuTe M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopog — a3neMeHT U mpocToe
BemecTBO. HaxoxmeHnue kuciopona B mpupone, (U3NUECKHE W XUMUYECKUE
cBoiictBa (peakuuu topeHus). Oxcunbl. [lpumenenue kucinopoga. CrocoObI



MOJIYYeHHUsS] KUCIOpoJa B JIa0OpaTopuu H MpOMbIILIeHHOCTH. Kpyrosopot
Kuciopoza B mpupojae. O30H — auioTporHas MOAUPUKALIMS KUCIOPOIa.

TernoBoit 3 (hEeKT XUMUYECKOM peakuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOmIMBO: Yroib M METaH. 3arpsi3HEHHE
BO3/lyXa, yCHJICHHE MapHUKOBOTO A (eKTa, pa3pyIieHrne 030HOBOTO CIIOA.

Bonmopon — nsnement u mpocroe BemiecTBo. HaxoxnaeHue Bomopoaa B
npupoae, ¢GU3MYECKHEe U XHMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonnyyeHus. Kucnorst u conm.

MosipHbIit 00BEM Ta30B. Pacu€Thl IO XUMUYECKUM YPABHEHHUSIM.

dusnyeckue CBOMCTBAa BOJAbL. Boma kak pactBoputenb. PacTBOpEL.
HachlllieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOpUMOCTH BEMIECTB B BOJE.
MaccoBas 107 BelecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBaHMS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU yeioBeka. KpyroBopot Bojabl B IPUPO/IE.
3arpsi3HeHure NpUpoAHBIX BoJ. OXpaHa U OUUCTKA MIPUPOJIHBIX BOJ.

Knaccuduxanus neoprannueckux coeauHenuit. Oxkcunbl. Knaccuduxanus
OKCHUJIOB:  coyieoOpa3zyromiue  (OCHOBHbBIE, KHUCJIOTHBIE, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkiatypa okcumoB. Duzudeckue W XUMHUYECKUE
cBOlCTBA OKCUIOB. [lomyueHne okcuaos.

OcHoBanus. Kiaccudukanus oOCHOBaHMN: IIETOYM M HEPACTBOPUMBIE
ocHOBaHus. HoMmeHkiarypa ocHoBaHui. PU3MUYECKHE W XUMHUUYECKHE CBOMCTBA
ocHOBaHuM. [lomydyeHrne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucinor. Gusnveckue u
XMMHUYECKHE CBOMCTBa KHUCIOT. Psan aktuBHoctn MetamioB H. H. bekerona.
[lonyuyeHnne KUCIIOT.

Conu. Homenkiarypa cosieil. @u3nueckue U XMMUYECKUE CBOMCTBA COJEH.
[Tonyuenue coieil.

['eHeTHyecKkas CBSI3b MEXK/y KJlacCaMH HEOPTraHUYECKUX COCTUHECHUIA.

Xumuueckuui IKCnepumenm:

KAueCTBEHHOE OMNpEJIETICHUE COAEPKAHUS KUCIOPO/ia B BO3AYyXE, MOJyUYECHHE,
coOupaHue, paclo3HaBaHWE W W3YyYEHHE CBOWCTB KHUCIOpOAa, HaOI0IeHNe
B3aMMOJICHCTBUSl BEIIECTB C KUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHUS U
MpeKpaileHus TopeHus (moxapa), O3HaKOMJIEHHE C O0Opa3laMu OKCHIOB U
OMHMCaHWE WX CBOMCTB, IOJYy4Y€HHE, COOMpaHUE, paclo3HABaHUE U H3YyUYEHUE
CBOMCTB BOoJopona (ropenwue), B3auMomaelictsue Bogopoaa ¢ oxkcumom meau (1)
(BO3MOXXHO HCIOJIb30BaHUE BUJACOMATEPUAIOB), HAONIOIEHNE 00pa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEHM pAaCTBOPEHMS BEIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C  OMNPEACIEHHON
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3AMMOJIEMCTBHUE BOJbI C METAIIAMHU
(HatpeM ©  KaublMeM) (BO3MOKHO  HCIIOJIb30BaHUE BUIECOMATEPHUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHWYECKUX BEUIECTB Pa3jIMYHbIX KJIACCOB,
HaOJI0/ICHHE U3MEHEHUs OKPACKU MHJMKATOPOB B PACTBOPAX KUCJIOT U IIEJIOYEH,
uzydeHue B3aumozeiicTBus okcuaa menu (llI) ¢ pacTtBopoM cepHOW KHUCIOTHI,
KUCJIOT C METaUIaMH, PEAaKIUNd HEUTPpAIM3alMUU, IOJIYYCHUE HEPaCTBOPUMBIX
OCHOBAHMWM, BBITECHEHME OJIHOTO METajuia IPYTMM U3 pacTBOpa COJIM, PELIECHUE
AKCHEPUMEHTAJIBHBIX 3ajay 10 TeMe «BaxHelmue Kiacchl HEOPraHUYECKHUX
COECJIMHEHU.

Ilepuoanueckuit 3axkoH u Ilepuoamuyeckas cucremMa XHMHYECKHX
yaiemenToB JI. U. MenaeneeBa. CrpoeHue aToMoB. XHMMHYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PeaKIUl

[lepBble TOMBITKH KIACCU(MUKAIMU XUMHUYECKUX dyieMeHTOB. [loHstue o
rpynmnax CXOJHBIX 3JJIEMEHTOB (ILIEIOYHBIE M IIEJIOYHO3EMENbHBIE METaIbI,
raJioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(POTEPHBIE OKCUIBI
Y TUJPOKCUJIBI.

[lepnoanueckuii 3akoH. Ilepuonnueckas cucTeMa XMUMHYECKUX DJIEMEHTOB /.
N. MengeneeBa. KopoTkonepuognas W JJIMHHONEPHOAHAs  (HOPMBI
Ileproanueckor cucremsl xumuueckux 3imemMeHToB . 1. Menneneesa. Ilepuoabt
u rpynnbl. OHU3UYECKUM CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB NEPUONA U
IPYIIBI JJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000J04YeK aroMoB mMepBbIX 20 XMMHUYECKHX  DJIEMEHTOB
[lepnognueckori cucremsl JI. M. MenneneeBa. XapakTepuUCTHKAa XUMHUYECKOTO
AJIEMEHTA 10 €0 MOoJI0KEeHUIo B [lepuoguueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTA M3MEHEHUSI paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIaM U MEPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepuoandeckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUSA Hayku U Ipaktuku. [[. WM. MenneneeB — y4€HbIU U
rpakJaHUH.

Xumuyeckass cBs3b. KoBasieHTHast (MOJsipHAs W HEMOJSIpPHAsi) CBSI3b.
DIEKTPOOTPUIIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs! CBSI3b.

Crenenp  okucieHuss.  OKHCIHUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Iporniecchl OKUCIIEHUSI U BOCCTAHOBJIEHUS. OKMCIUTEIN U BOCCTAHOBUTEIIH.

Xumuyeckuii IKCnepumerm

U3ydeHHEe OO0pa3IloB BEMIECTB METAVIOB M HEMETAUIOB, B3aMMOICHCTBUE
TUAPOKCHAA LMUHKA C PacTBOpaMU KHUCIOT W WLIEJIOYEH, IMPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUM
(ropeHue, peakliuy pa3aoKeHUs, COCTUHEHHUS).

Mexcnpeomemmunie cea3u



Peanuzanuss MeXNpeIMETHBIX CBSI3€M MPU U3YYEHHH XUMHUHM B 8§ KJjacce
OCYUIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BaHHE KaK OOLIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHSATUN, SBISIOIIMXCS CUCTEMHBIMU JUJISI OTACIBHBIX P EIMETOB
€CTECTBEHHO--HAYYHOI'O INKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBIN (akT, TUIOTE3a, TEOpus,
3aKOH, aHallu3, CHUHTE3, KiaccuuUKalus, NEPUOJUYHOCTh, HAOIIOJCHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHHE, MOJIEIb, SIBIICHUE.

@usnka: Marepus, aToM, DOJEKTPOH, NIPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsii, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MUYECKUE BEIMYUHBI, €AUHUIIbI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocunrtes, npixanue, ouocdepa.

['eorpadus: armocdhepa, ruapochepa, MUHEpaANbl, TOPHBIE MOPOIBI,
IIOJIE3HBIE NUCKOMAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHYeCKasi peaKkuust

ITepnonnuecknii 3akoH. Ilepruoanyeckas cucreMa XUMHYECKHUX 3J1€MEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUHM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPUONOB, KAJIWs, KaablUud M HX
COCIMHEHUN B COOTBETCTBMM C IIOJIOKEHMEM DJJeMeHTOB B Ilepuoamueckoi
CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XHUMHYECKOM CBA3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUINA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBA3U.

Knaccudukanus u HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3Iu4YHbIM KJlacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Krnaccudukanus XuMU4ecKux peakui Mo pa3inyHbIM IpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TemioBoMy 3¢ddexTy, mo
U3MEHEHUIO CTETEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, M0 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xumudeckol peakuuu. [loHarue o0 oOOpaTUMBIX U
HEOOPATUMBIX XUMHUYECKUX peakiusix. [IoHATHE O TOMOTE€HHBIX U T€TE€POre€HHbIX
peakuusx. [lonstue o karanuse. [lonarue o xumuyeckom paBHoBecun. MakTopsl,
BIIMAIOLIME HA CKOPOCTh XHMHYECKOM pPEAKIMH U IOJOKEHHE XHUMHYECKOIO
PaBHOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENIBHBIE  pEaKlUM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBneHue  ypaBHEHMI



OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HUCIIOJIb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus ANEKTPOIUTHUECKON JUCCOUUALINN. DIEKTPOIUTHI U HEANEKTPOJIHTHI.
KaTtnonsl, anronbl. MexaHW3M JTUCCOLMAIIMM BEIIECTB C PA3IUYHBIMU BUJIAMHU
XuMHueckoil cBsa3u. CreneHs aucconuanuu. CUiIbHbIE U C1a0bIe AIEKTPOJIUTHI.

Peakiiuu noHHoro oomMeHa. YcinoBusi MPOTEKaHUS PEeaKIUii HOHHOTO 0OMEHa,
MOJIHBIE W COKpAIIEHHBIE HOHHBIE ypaBHEHHs peakuuid. CBOMCTBA KHUCIOT,
OCHOBAaHMII W coJielli B CBET€ TMPEACTABICHUH 00 AIEKTPOIUTHUECKON
nucconmannu. KauecTBeHHbIE peakuu Ha MOHBL. [oHATHE O THApPOIH3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHUE C MOJENSIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIIECTB — METAJIOB W HEMeTaUIoB (Tpadura M anmasza), CIOXKHBIX BEIIECTB
(xmopuaa HaTpus), HUCCIECIOBAHUE 3aBUCHUMOCTU CKOPOCTH XMMHYECKOW peakuuu
OT BO3JIEUCTBHS paA3IMYHBIX (HAKTOPOB, HCCIEIOBAHUE 3JIEKTPOIPOBOIHOCTH
pacTBOpOB BEUIECTB, IMpOLECcCa AUCCOLMAIMU KHUCIOT, IIEJIoYel U cojei
(BO3MOXXHO  HCIIOJB30BAaHHE BHUACO  MaTepUaloB), TMPOBEJIECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  TMPOTEKAaHUs  peakiMii  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCJICHUE Ta3a, OOpa30BaHUE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIINX —~ MPUMEPbl  OKUCIUTENbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakuuu pa3joKeHUsl, COEAUHEHN), PACIIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIbID KAaYEeCTBEHHBIX pEaKUWil Ha HMOHBI, PEIICHHE
AKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMeTa/uibl 4 MX COeTMHEHUSA

OO6mass xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XHMMHYECKHE CBOMCTBA Ha I[pUMEpPE  XJIOpa
(B3aUMOJENCTBUE C MeTallaMd, HEMETaJlaMH, IlejoyaMu). XJIOPOBOJIOPO.
ConsiHast KuCIOTa, XUMHUYECKHE CBOWMCTBA, NMOJyYEHHE, NMpUMEHEHHUeE. JlelicTBue
XJOopa U XJOPOBOAOpPOAA HAa OpPraHW3M YeJoBeKa. BaxHellne XJIOpUIbl U X
HaXO0XKJEHUE B IPUPOJE.

Ob6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (HU3MUYECKUe CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U Cephl. AJNIOTPONHBIE MOAU(PUKALNK KUCIOPOIa
U cepbl. XUMHUYECKHe CcBoMcTBa cepbl. CepoBOIOPOA, CTpOEHUE, (PU3HUECKUE U
xuMuueckue corctBa. OKCHIIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHast kuciora, ¢u3MUeckue U XUMHUYECKHMe CBoWcTBa (oOlIMe Kak
NpeACTaBUTEN Kjlacca KHCIOT W crneuuduueckue). XUMUYECKUE Ppeakiui,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOJyYeHHS] CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoit KuciaoTsl. CoM CEpHOUN KUCIOThI, KAUECTBEHHAsI PEaKIMs Ha



cyiabdar-uoH. HaxoxaeHnue cepsl U €€ coeAMHEHUN B mOpuUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPY’KAIOIIEH Cpelbl COCIUHEHUSMU Cepbl (KUCIOTHBIC JOXKIM,
3arpsi3HeHHE BO3/1yXa U BOJOEMOB), CITOCOOBI €r0 MPe0TBPAILICHHUS.

OOmas xapaktepuctuka 31eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKHUCIEHUS. A30T, paclpoCTpaHEHUE B TPUPOJIE,
dbusnyeckue U XuMuueckue cBoiictTBa. KpyroBopot azora B mpupoje. AMMUakK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOdyYeHue u npuMenenue. Cojii aMMOHUS,
X QU3NYECKNEe U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THAs KHCIIOTa, €€ MojaydeHue, (PU3NYecKue M XUMUUYECKUE
cBolcTBa (0OIIME Kak MpEeACTaBUTENs Kiacca KHUCJIOT M CHEeUU(PUUYECKUE).
Hcnonb3oBaHue HUTPATOB M COJIEH AaMMOHMS B KauyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XuMHU4ecKoe 3arpsisHeHUE OKPY>KaIOIIe Cpe/lbl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXJHW, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJMOEMOB). Docdop,
ajuioTponHbeie Mogudukanuu pocdopa, duzMYecKrMe U XUMUUYECKUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIecKue 1 XUMHUUECKIE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocharoB B kauecTBE MUHEPATbHBIX YA0OPEHHUIA.

Ob6mas xapaktepuctuka 3meMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTEMEHW  OKHUCJICHHs.  YTIIEPOH,  aJJIOTPOITHBIC
MOAM(UKAIINKA, PACTIPOCTPAHCHHE B MpUPOJe, (U3HUYECKHE ¢ XUMHUYECKHE
cBoiicTBa. Ancop6rusi. KpyroBopot yriepona B mpupozae. OKcusl yriepoaa, ux
bu3nueckue W XUMUYECKHE CBOWMCTBA, JICHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIYYCHUE W TPUMEHEHHUE. DKOJIOTHYCCKHUE TPOOJIEMBI, CBS3aHHBIC C OKCHIOM
yraepoaa (IV), rumore3a rio0anbHOrO TOTEIUICHUS KJIMMAaTa, TapHUKOBBINA
addekrt. YronpHas KUCI0Ta U €€ COJIU, UX (PU3NUYECKUE U XMMUYECKUE CBOMCTBA,
MoJIydeHHe U mnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEAHUIIMHE, TPOMBIIUIEHHOCTH M CEITHCKOM
XO3SMCTBE.

[TepBOHAYAEHEIC TTOHATHS 00 OPraHMYECKUX BEIICCTBAX KaK O COCAMHCHUSX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHICH, ITAaHOJ, TIUIEPUH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHHWKK YTIAEBOAOPONOB (yroyib, TPUPOIHBIN Ta3, HEPTH),
MPOJAYKTHI WX TepepadoTku (OEH3WH), MX POJb B OBITY W MPOMBINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeiKax, yriaeBoaax — U uX
poJii B OJKM3HH 4YeJOBeKa. MarepuaabHOE EIUHCTBO OPraHUYECKHX M
HEOPTraHWYECKUX COCTUHEHHUI.

KpemHuuii, ero Qusnueckue ¥ XHUMHYECKHE CBOWMCTBA, TOJyYCHUE U
npuMenenue. CoeauHeHuss KpeMHUs B mnpupoze. OOmme mnpeacraBieHus 00
okcuse kpemuus (1V) u kpemaueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHKE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTepUalibl: KepaMuKa,



CTEKJIO, LIEMEHT, OCTOH, keye300eToH. [IpobaeMbl Ge30MmacHOro MCIoab30BaHuUs
CTPOUTEIIbHBIX MAaTEPUAIIOB B MIOBCEAHEBHOM JKU3HHU.

Xumuyeckuii IKChepumenm

U3y4YeHHE 0Opa3IlOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSHOUW KHCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIUi Ha XJOPHUI-UOHBI U HAOIIOICHUE MPU3HAKOB
X TPOTEKAaHUS, OMBITHI, OTpa)karomue (HU3NUECKUEe W XUMHUYECKHUE CBOMCTBa
TaJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BUJIEOMATEPUAIIOB),
O3HAaKOMJICHHME ¢ oOpasllaMu XJOpUJIOB (TajlOT€HUJO0B), O3HAKOMIICHHE C
oOpasitamu  cepel © €€  COeAMHEHUSMU  (BO3MOXHO  HCIIOJIh30BaHUE
BHJICOMATEpUAIIOB), HAOJIOICHUE Tpoliecca OOyTJIMBaHUs caxapa Moj JeHCTBUEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJIOTHI, HW3yYEHHE XUMUYECKUX CBOMCTB
pa30aBlIEHHON CEPHON KUCIIOTHI, MPOBEJEHUE KAUeCTBEHHON peakiiuy Ha Cyib(ar-
MOH U HaOIIOJIEHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKUMHU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHUN (BO3MOMXKHO HMCIOJIb30BAHUE
BHJICOMATEpUAJIOB), oOpasnamMu a30THBIX U (HocPOpHBIX yA0OpeHU, TOTyUeHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YyUYCHHE CBOMCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U ¢ochaT-uoOH U U3yueHHE MPU3HAKOB
UX IPOTEKAHHUs, B3aNMOICUCTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTBI C MEIBIO
(BO3MOKHO UCII0JIb30BaHUE BHUJICOMATEPHUAIIOB), M3yUYCHHE Mojenei
KPUCTAJUIMYECKUX PEImETOK anmasza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aACOPOIMHM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIUIEM U
YCTPOMCTBOM MNPOTHUBOTrasa, MoJiydeHue, coOupanue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT U
CUJIMKAT-UOHBl W HW3YYEHHUE TMPU3HAKOB MX TMPOTEKAHUS, O3HAKOMJIEHHUE C
MNPOAYKIIMEN CHUJIMKATHOW MPOMBIIUICHHOCTH, PEHIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 110 TeMe « BakHenme HeMeTaulbl U UX COCIMHEHUS.

MeTa/uibl U MX COeTMHEHUSA

OO6m1as xapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHus B llepumogmueckon cucreme xumuueckux isnemMeHToB J[. .
MenneneeBa u ctpoeHus: atoMoB. CTpoeHne MeTamioB. Merainuyeckas CBsI3b U
METAJUIMYECKAas] ~ KpHUCTaJUIMYecKass  pemerka.  DJIEKTPOXUMHYECKUU  psif
HanpspKeHu MetamuioB. Ousnueckue U XMMUYECKUe cBoMcTBa MeTauioB. Oomue
CcriocoObl TOJIydeHUsT MeTauioB. [loHsATHE O KOPpO3UMM METauIOB, OCHOBHBIC
CHoCcOOBI 3amMThl UX OT Kopposuu. CruiaBwl (CTajdb, YYTYH, MIOPATIOMUHUMA,
OpoH32a) ¥ X MPUMEHEHUE B OBITY ¥ MPOMBIIILIICHHOCTH.

[Ilenounsie MeTaibl: moyioxkenue B [lepuoanyeckoil cucteMe XUMHUYECKHUX
anemeHToB JI. 1. MenzaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIEHUE B MPUPOJE.
dusnyecKkre U XMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbl 1



TUAPOKCUABl HaTpus W Kanusa. [IpruMeHeHue MENOYHbIX METAUIOB M HX
COEIMHEHUH.

[[lenoyHO3eMENbHBIE METAJUIBI MArHAW W KaJbLMl: TOJOXEHUE B
[lepnognyeckor cucreMe xumudeckux anemeHtoB . . Menneneesa, ctpoenue
MX aTOMOB, HaXOXJIeHHE B Ipupojie. Pu3niecKkue U XMMHUUECKUE CBOMCTBA MarHus
U Kanplusa. Baxselue coeluHEHHs] KaiblUs (OKCHI, THAPOKCUI, COJIH).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmmomMuHuiA: noyioxkeHue B [lepuonnueckoil cucreMe XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue atoma, HaxoxkaeHue B npupoxae. dusnueckue u
XUMHUYECKUE CBOMCTBA alTtOMUHUS. AMQOTEpHbIE CBOMCTBA OKCUJIA U THAPOKCHUIA
ATFOMHUHUSL.

Keneso: nonoxenue B Ileproanueckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpoeHHME aToOMa, HaxOXJAEHUE B npupone. Pu3nvecKue Hu
XUMUUYECKUE CBOMCTBA kene3a. OKCubl, rTuapokcu bl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpasllaMi METAIOB M CIUIABOB, HX (pU3ndeckumu
CBOMCTBaMHU, M3y4YEHUE  PE3YJbTATOB  KOPPO3UHM  METALIOB  (BO3MOXHO
WCIIOJIb30BaHUE BHUACOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJA
KaJblIUg W HATpusl C BOJOW (BO3MOXHO WCIIOIB30BAHWE BHUEOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, MPOLIECCA TOPEHUS JKEJI€3a B KHUCIOPOAE
(BO3BMOXKHO  HCMOJIb30BAHUE  BHUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi HAa MOHBI: MarHus, KajbliMs, alIOMUHUS, [IMHKA, JKelie3a
(I u xenesza (111), meau (11), HaOmOACHME W ONMCAHUE MPOLIECCOB OKPAIMBAHHUS
IJIaMEHH MWOHAMHM HATpusi, Kaliusgd ¢ Kaiblus (BO3MOXKHO HCIIOJIH30BAaHUE
BUJICOMATEPUAIIOB), HCCIIEJOBaHUE aM(DOTEPHBIX CBOMCTB THAPOKCUIA ATFOMUHUS
Y TUJPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeiiue
METAJIJIBI U UX COSTUHEHUS.

XuMus M OKpPYKAOLIAA cpeaa

BemectBa 1 Marepuanbl B ITOBCEIHEBHOM KW3HHM 4YeEJIOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB U XMMHYECKUX peakuuid B ObITy. [lepBas momorns npu
XUMHUUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarliel cpeabl (mpeaesibHas AOMycTUMast
KOHIIEHTpaius BeulecTs, nainee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrM4eCKUx
mpooeMm.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAJLJIOB, MOJUMEpHbIE
MaTepHabl).

Mescnpeomemmnuie ceasu



Peanmu3anus MeXIpeaMETHBIX CBSI3eM IIPpU M3y4YEeHUHM XHMHM B 9 Kitacce
OCYILIECTBIISIETCSl 4epe3 HCIOJIb30BAaHUE KaK OOLIUMX €CTECTBEHHO-HAayUYHBIX
NOHATUH, TAK U NOHITHUM, SBISIFOIIUXCS CUCTEMHBIMH ISl OTIEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE MOHSATHUS: Hay4dHbIN (haKkT, TUmoTe3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIacCUPUKAIUs, M[EePUOJUYHOCTb, HAOJIIOJECHUE,
DKCIIEPUMEHT, MOJCINPOBAaHUE, H3MEPEHUE, MOJCIHb, SBJICHHUE, MAPHUKOBBIN
3¢ deKT, TEXHOJIOTHS, MaTePUAIbI.

@usuka: Marepus, aTroM, D3SJIEKTPOH, NPOTOH, HEWUTPOH, HWOH, HYKIHUL,
W30TOIBI, PAJUOAKTUBHOCTb, MOJEKYJA, JJIEKTPUYECKUU 3apsi, NPOBOIHUKH,
HOJYIPOBOJHUKHU, JAUDJEKTPUKH, (POTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHOe COCTOSIHME BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIIINYECKAS
peméTka, CIUIaBbl, (PU3NYECKUE BEIUYMHBI, €IUHUIIBI U3MEPEHUs, KOCMUYECKOE
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHLIE.

buonorus: ¢otocunTes, apixaHue, Ouocdepa, 3KOCHCTEMA, MUHEPAJIbHBIE
y10OpeHus, MUKPOAJIEMEHThI, MaKpPO3JIEMEHTHhI, TUTATENIbHbIE BELIECTBA.

['eorpadusi: arMocdepa, ruapocdepa, MUHEPATbl, TOpPHbIE TOPOABI,
ITOJIE3HBIE UCKOMAEMBIE, TOIINBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbBTATbBI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJIbTaTbl OCBOECHHUS MPOrpamMMbl OCHOBHOTO  0OIIEro
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHs XUMHHU B €IUHCTBE y4uyeOHOU u
BOCHUTATEIIbHON NESTEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUNCKAUMU
COLUMOKYJIbTYPHBIMU W JTYXOBHO-HPABCTBCHHBIMU ILIEHHOCTSIMH, MPHUHSATBIMA B
oOIIIeCTBE TMpaBUJIaMU W HOPMAMHU TOBEJACHUS W CIOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M COIMATIN3ALIUN 00YJarOITUXCsl.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOyYaronIuXcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3WUTHUBHBIX IEHHOCTHBIX OpPHUEHTALMN U
pacCIIMPEHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuOTHYECKOTO BOCTIMTAHUS

LIEHHOCTHOI'O0 OTHOILICHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUUECKOMY
M HAy4YHOMY HACJICAUIO0, MOHMMAHUS 3HAYCHUS XUMHUUYECKOM HAyKU B JKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAJETh JOCTOBEPHON HH(pOpMaIuen o
MEPEIOBBIX JOCTHKECHUAX M OTKPBITUSIX MHUPOBOM W OTECUYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

MPEJCTABJICHUS] O COLMAIBbHBIX HOPMAax M TMPABUIAX MEXKINYHOCTHBIX
OTHOILICHUHN B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATEIbCKOM, TBOPYECKOM M APYrHMX  BHUAAX
JeSATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHW JACSTENBHOCTU TMPH
BBITIOJIHEHUU Y4E€OHBIX, T[I03HABATENBHBIX 3374, BBIMOJIHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/IAHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TMpollecce O3TOM y4eOHOW JeATEebHOCTU, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEACHUE W TMOCTYNKHM CBOMX TOBApUIIEH C IO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIECICTBUNA IIOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE MU XMMHUYECKOU PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJIAIOILINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAayYHOW KapTHUHBI MHpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOABI, B3aUMOCBS3SAX YEJIOBEKA C
MIPUPOTHOMN CPENION, O POJIM XUMHUM B MIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIC MOTHBBI, HAMPABJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOJUMBIC MJII OOBSICHEHHS HAOII0JaeMbIX IPOILIECCOB U SIBJICHH,
MO3HABATENbHON, WH(OOPMAITMOHHOW M YHUTATEILCKOW KYyJIbTYpPHl, B TOM YHCIIE
HAaBBIKOB CaMOCTOSATENLHON paboThl ¢ yYEeOHBIMH TEKCTaMH, CIIPABOYHOM



JUTEPATYPOH, JIOCTYIHBIMU TEXHUYECKUMU CpPEICTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYEeHHIO M TO3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH U
COCOOHOCTh K  caMOOOpa3oBaHUIO, MPOEKTHOM U  HCCIIEIOBATEIIbCKOMN
JeATEeTLHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YEHHS B
JTaJIbHEUIIIEM;

4) hopMHUPOBAHUS KYJILTYPbI 3I0POBbSI:

OCO3HAHHME IIEHHOCTH JKW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0POBBI0, YCTAaHOBKM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHUE MOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHHSI),
HEOOXOIUMOCTH COOJIOJIEHUSI TpaBwil 0O€30MacHOCTH TNpu  OOpalieHuu ¢
XUMHUYECKUMU BEIIECTBAMU B OBITY U pealbHOM KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY U3YyUEeHUIO mpodeccuil u Tpyaa pa3auyHOro poja,
yBaXEHUE K TPYyAy U pe3ysibTaraM TPYAOBOM IEATEIHHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUsI TPEIMETHBIX 3HAaHUM MO XHMHH, OCO3HAHHBIM BBHIOOP
WHIUBUYaIbHON TPAEKTOPHUH MPOIOJDKEHUS] 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHeuHon npodecCuoHaNbHOM NEATeIbHOCTU U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH Q/IalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEelIe;

6) 3K0JIOrNYecKOro BOCIIUTAHUS:

HKOJIOTMUYECKHU 11eJ1IeCO00pa3HOE OTHOIIECHUE K TMPUPOJIE KaK HCTOUYHUKY
JKW3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, TOHUMAHHUE IIEHHOCTH 370POBOTO U
Oe3omacHOro o0Opas3a JKU3HU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
bu3MYeCKOMY M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBuil 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMHU, a TAK)XKE B CUTYaIIUX,
YTPOXKAIOIINX 370POBBIO U )KU3HU JIFOCH;

CITIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMUHU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH ITPUPOJHOM CPEAOU, JJIs1 TTOBBILICHUS
YPOBHSI  DKOJIOTUYECKON  KYyJIbTYphl, OCO3HAHHMS TJIO0ATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M MyTeW WX PEIICHHUS MOCPEACTBOM METOJIOB XHMHH,
AKOJIOTUYECKOTO MBIIJICHUS, YMEHHUSI PYKOBOJICTBOBAThCS MM B TMO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanpeaMETHBIX pe3yJbTAaTOB BBIACISIOT 3HAYUMBIE JIsS
dbopMuUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATHUSA (3aKOH, Teopus,
NPUHIIUI, TUIIOTE3a, (aKT, CUCTEMA, MPOLIeCC, IKCIIEPUMEHT U APYroe.), KOTOphIe
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeJAMETaX M TO3BOJISIOT Ha
OCHOBE 3HAHWI M3 ITHX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIIOCTHOM



HAy4YHOW KapTHUHE MHpA, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (ITO3HABATEbHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpbIE oOOecrneynBaoT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYILIECTBICHUIO Y4eOHOMU
NeSATETHLHOCTH.

IMo3HaBaTe/ibHbIEe YHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

Ba3oBble Jiornueckue JeiicTBUA:

YMEHUSl HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PACKPHIBATH CMBICI XUMUYECKUX TMOHSATUH (BBIACIATh WX XapaKTEepPHBIC
MPU3HAKK, YCTAHABIMBATh B3aWMOCBS3b C JAPYTHMMH TOHSITHSIMH), UCIIOJIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTICIBHBIX (DAKTOB M SBJICHUH, BHIOMPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKAUA XMUMHYECKUX BEIIECTB M XUMUYECKUX PpEaKIIHil,
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCYX ACHUS (MHIYKTUBHBIC, ICTyKTUBHBIC, 110 aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS;

yMEHUE TPUMEHATh B TpoOllecce TMO3HAHUS TMOHATUS (TPEIMETHhIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3YEMbIE B XUMHUH,
peoO0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIENIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI DJIEMEHTAa), XHMMHUYecKas QopMmyja U ypaBHEHHE
XUMUYECKON PEaKIuu — MPU PEIICHUN Y4eOHO-TTIO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ITUX MOJICTBHBIX MPEJCTABICHUN BBISBIATh M XapaKTEPHU30BaTh CYIIECTBECHHBIC
MPU3HAKH W3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TPHYMHHO-CJICACTBCHHBIC CBS3M U
MIPOTUBOPEYHS B U3YIAEMBIX MPOIECCaX U SBJICHHSIX.

Ba3oBble uccienoBarenbckme 1eiicTBUS

YMEHHUE HCIIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAa4€CTBE WHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KayeCTBE OCHOBBI i (DPOPMUPOBAHMS TUIIOTE3BI TIO
MIPOBEPKE MPABHIILHOCTH BBICKA3BIBAEMBIX CYXKICHUM;

npuoOpeTeHNe OmMbITa MO IJIAHUPOBAHWIO, OpPTaHU3aIMU U TPOBEACHUIO
YYCHMUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOII0JaTh 3a XOJOM TpoIlecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €0 Pe3yJNbTaT, POPMYIHPOBATH 000OIIECHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO OIbITA, UCCIEAOBAHMS, COCTABIISITH OTUYET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HWH(OpPMAIUIO
pPa3TUYHBIX BUIOB M (POPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4JHO-TIOMyJIApHAs JIMTEpaTypa XUMHUYCCKOTO COJEp)KaHHs, CIPABOYHBIC
nocobusi, pecypcsl MHTepHeTa), KPUTUYECKH OILICHUBATh NPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(POPMAIIHIO;



yMEHUE TPUMEHSTh Pa3jIM4HbIe METOJbI M 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJMMBIX JUISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEAEIEHHOrO TUIA, MPUOOPETEHUE OIbITa B
o0nacTd MCHOJB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOTO MCIOJIb30BAHUS PA3IUUYHBIX MMOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BHIOMPATHh ONTUMANIbHYIO (hOpPMY TIpe/icTaBlieHUs HHGOpMAIUKU U
WUTIOCTPUPOBATh pEeIIaeMble 3a7a4d HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
npyrumu opmMamu rpaduKe U UX KOMOUHAIMSIMH,

YMEHHE UCIOJB30BaTh M aHAJM3UpOBaTh B TMpolecce ydyeOHOH W
UCCJIEI0BATENBCKON JEATENBHOCTH MH(DOPMALUIO O BIMSHUU HPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIOPTAa HA COCTOSHUE OKPYXKAIoled MPUPOAHOU
CpeIlbl.

KoMMyHHKaTHBHbIE YHHMBEPCAJIbHbIE YUeOHbIe AelicTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe jauajora U (Wiu) JUCKYCCHM) MO
CyLIECTBY  OOCyXJaemMol  TeMbl, (QOpMYyJIUpOBaTH CBOM  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITIOJIHEHUSI IPEIOAKEHHON 3a1a4u;

YMEHUSI ~ NPEACTABIATh  IOJYYEHHbIE  pe3yJbTaTbl  IO3HABATEIbHOMN
NESTENIbHOCTY B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JeNaTh MPe3eHTAIHIO
PE3YJIbTATOB BBIMNOJHEHUSI XMMHUYECKOIO 3KCHEPUMEHTa (Ja0OpaTOPHOTO OMbITA,
J1ab0opaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSI y4eOHOro COTpYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATENIbHOM M MCCIIEOBATEIbCKOM  JEATENIbHOCTH MpPU  PEIICHUH
BO3ZHMKAIOIIMX TPOOJIEeM Ha OCHOBE Yy4€Ta OOIIMX HMHTEPECOB M COTrJIAaCOBAHUS
no3unuii (00CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD», KOOPAMHALIWS
COBMECTHBIX JIEWCTBUM, ONpEIEICHHE KPUTEPUEB 10 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryjsiTuBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBHA:

YMEHUE CaMOCTOATENbHO OMNPENEATh LU JAEATebHOCTH, MIaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO
JeATeILHOCTh, BRIOMPATh Hanbosee F3(HPEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
NO3HABATEJIbHBIX 3aJ]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBAThH
MPEIJIOKEHHBIM QJITOPUTM JCHUCTBUM IIPU BBIIOJIHEHUM 3aJaHUA C Y4ETOM
MOJTyYeHUs] HOBBIX 3HAHWUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSX,
OLIEHWBAaTh COOTBETCTBUE TMOJYUYEHHOTO pe3yibTaTa 3asBICHHON NENH, yMEHHE
UCIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, Mpe/laraeMble B YCJIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB [0 OCBOCHHIO OO0SA3aTEIBHOIO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JaHHON QeaepanbHOl paboueld MpOrpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYaIOIIMMUCA HAy4yHbIE 3HAHMS, YMEHHS U CIIOCOOBI



nercTBul, crnenudpuueckue I8 OpeAMETHOHM o0jactu  «XUMHS», BHJbBI
JEATEIBHOCTH [0  MOJYYEHHI0 HOBOTO  3HAHUA, €ro HMHTEPHpPETALNH,
npeo0pa3zoBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoH1y 00yueHus B 8 kJj1acce rnpeaMeTHble pe3yJbTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e pAaCKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, IMPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh
(oIHOpOJIHAST 1 HEOJTHOPOJIHAS), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJUYECTBO BEIECTBAa, MOJIb, MOJSIpHas Macca,
MaccoBasi J10JIsl XUMUYECKOT0 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPUUATEIBHOCTh, CTEICHb
OKHUCJICHUS, XUMHUYECKasi peakiusi, KiacCU(UKAIMs peaKkuil: peakiuu
COCAMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PpPEeaKIuu
o0MeHa, K30~ U SHJIOTEPMHUYECKHE PEAKIINH, TEIUIOBOM 3P(EKT peaklnH,
SAIpO aTOMa, JJIEKTPOHHBIM CJIOW aToMa, aTOMHAas OpOWTalb, PaaUyC
aToMa, XMMHYECKas CBs3b, MOJSPHAS M HEMOJIIPHAs KOBAJEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHWOH, PacTBOpP, MACCOBAasl JOJs1 BEIIECTBA
(mpolleHTHAs! KOHIIEHTPAIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TMOHATHH U
MPUMEHSTH 3TU MOHATHUS MPYU ONMCAHUH BEUIECTB U UX MPEBPAILCHUI;

e HCIOJNBH30BAaTh XHWMHUYECKYIO CHUMBOJIMKY JUIS COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

e OIpENENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX,
CTENEHb  OKHUCJICHHMS  DJEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUH IIO0
dbopmynam, BHA XUMHUYECKOM CBsi3M (KOBaJeHTHasT M HOHHAasA) B
HEOPTaHUYECKUX COCTMHEHUSX;

e packpeiBaThb cmbicn Ilepuogmueckoro 3akona JI. M. Menneneea:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT MX MojokeHus:i B [lepuoamueckoi cucrteme,
3aKOHOB COXPaHEHUs MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUs1, 3aKOHAa ABOTaIpo;

e OINKCHIBATH W XapakTepuzoBaTh TaOnuuyHyro Gopmy Ilepuogudeckoi
CUCTEMbl XHMHYECKHUX OJJIEMEHTOB: pa3iudaTh MOHATHUS «TJIaBHAs
noarpymma (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
OOJIbIIIE TEPHUOJIbI, COOTHOCUTH OOO3HAYEHMS, KOTOPhIE HMEIOTCA B
tabmuue «llepuoanueckas cucremMa xumuyeckux odnemeHtoB Jl. W.
MeHnnieneeBay ¢ UHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsll siApa, OOIIee YUCIIO AIEKTPOHOB
U pacrpeie/iCHUEe UX 10 dJICKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATH XUMUYECKUE DJIEMEHTBI, HEOPTraHMYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (MO YUCIy M COCTaBy YYacTBYIOIIUX B PEAKIIUU
BEIIECTB, MO TEIII0BOMY 3D (DEKTy);

XapaKTepru3oBaTh (OMUCHIBaTh) OOIME XMMHUYECKHE CBOMCTBAa BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAAsA OMMUCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUYECKUX PEAKLUM;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XUMHUYECKUX IMpPEBpalleHUd B
Pa3IMYHbBIX YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJSPHYKO MaccChl
BEILLECTB, MAaCCOBYIO JOJII0 XWMHUYECKOro »3JeMeHTa 1o (opmyie
COEIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMHUYECKON pEaKIny;

MPUMEHSITh OCHOBHBIE OINEPAllMU MBICIUTEIBHON ESITENbHOCTH — aHaJIU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMAaTH3alrio, KIIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUUYUHHO--CIICJICTBEHHBIX CBS3EH — JIsl U3YyUYECHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PpEAKIUNA, ECTECTBEHHO-HAYyUYHbIE METO/IbI
NO3HaHUsI — HaAOJIOJEHHE, H3MEpPEHHEe, MOJAETUPOBAHUE, HKCIHEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CIEOBATh  MpaBWJAM  MOJIb30BAaHUS ~ XUMHUYECKOW  MOCYJIOM W
7a00paTOpHBIM  O0OpPYJOBAaHUEM, a TaKXKe MpaBujaM oOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU TI0 BBIIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB 10 TOJYYCHHIO U COOUpaHUIO
ra3oo0pa3HbIX BELIECTB (BOAOpPOJAa M KHCIOpOJAd), IPUTOTOBJICHUIO
pacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0OJIEW PaCTBOPEHHOTO BEIIECTBA,
IJIaHUPOBATh M TPOBOAUTH  XHMHUYECKHE  DKCIIEPUMEHTBHI  TIO
pacIro3HaBaHUIO PACTBOPOB MIEIOYEN M KUCIOT C MOMOILBIO HHANKATOPOB
(;makmyc, dheHondTanenH, METUIIOPAHXK U IPYTHE).

K koH1y oOyueHus B 9 ki1acce npeaMeTHble pe3ysibTaThl Ha 6a30BOM YpOBHE
JOJKHBI OTpaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUI:

pacKpbhIBaTh CMBICI OCHOBHBIX XUMWYCCKHUX TIOHATHHA: XUMHWYCCKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHWOH, IMPOCTOE BEMIECTRBO,
CJIIOKHOE BEMIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPUIIATEIHLHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeaKIus, XUMHUYECKash CBS3b, TCIUIOBON A(hPekT
peakiuu,  MOJb, MOJSIPHBIH  OO0BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJICKTPOJUTHI, SJIEKTPOJIUTUYECKAS JIUCCOIMAINS, PEAKIIMH HOHHOTO
oOMeHa, KaTaiu3aTop, XWMHUYECKOE paBHOBECHE, OOpaTuMble U



HEeoOpaTUMble peakldd, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIIHH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKUCJIEHHE W  BOCCTAHOBJICHHE,
alnoTponusi, aMmpoTepHOCTh, XUMHUECKasi CBS3b (KOBaJEHTHAas, MOHHA,
METAJUIMYECKAsi), KPUCTAJUIMYECKAs] PEIIETKa, KOPpO3Usi METaJLIOB,
CILJIaBbl, CKOPOCTh XUMHYECKOM peaKkiuu, MPeAeiabHO OMyCTUMAs
koHueHntpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHWYECKMX TOHATUHA U
MPUMEHSITh 3TH MOHSTHUS MPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMUKY [IJII COCTaBieHUs (popmyn
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENEIIATh BAJICHTHOCTD U CTENEHb OKUCIIEHUS XUMHUECKUX AJIEMEHTOB B
COCAMHEHUAX pa3JIM4YHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
onpenen€éHHOMY KJAacCy COEIWHEHUU Mo (opmynam, BHJ XUMHYECKOU
CBA3M (KOBaJE€HTHas, HMOHHAsg, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsijl MOHA MO0 XUMHUYECKON (Qopmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAX HEOPTraHWYECKHX COCIMHEHUH, TUI KPUCTAILUINYECKOM
PELETKN KOHKPETHOTO BEUIECTBA;

packpeiBath cmbica Ilepuonnueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHWE: OIUCHIBATh U XapaKTEepU30BaTh
Tabmmunyto ¢opmy [lepuonuyueckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyaTh TOHATHSA «rjaBHas noarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manble U OoOdbIIME TEPUOABI, COOTHOCUTH
0003HAauEHHUsA, KOTOpbIE HMEIOTCS B MEPUOJMYECKOM Tabmuue, c
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKUX
3JIEMEHTOB (COCTaB M 3apsAl sApa, OOIIee 4YHUCIO 3JIEKTPOHOB U
pacmpenesieHue WX IO DJEKTPOHHBIM CJIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB AJIEMEHTOB U WX COCJAMHEHUU B
npejenax MaJibIX MEPHOJIOB U TJIABHBIX MOJATPYIIT ¢ YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HECOPTAaHMYECKUE BEIECTBA,
XUMUYECKUE peakluu (MO YUCIy M COCTaBY YYacTBYIOIIUX B PEAKIIUHU
BEILIECTB, MO TEIJIOBOMY 3(PGheKTy, M0 U3MEHEHUIO CTeTIEHEH OKHCIIeHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOmME W CHenuUUECKHe XUMHUYECKUE
CBOWCTBAa TMPOCTBIX U CJOXKHBIX BEIIECTB, MOJITBEPKIAasi OINHUCAHUE
npuMepaMi MOJICKYJISIPHBIX W HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XUMUYECKUX PEaKIUM;

COCTABJISITh YPaBHEHUS JJIEKTPOJUTUUYECKOM JAMCCOLMALUUA  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIUA HOHHOTO



oOMeHa, YypaBHCHHS pEakiui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUICCKOM CBS3M MEXKIY BEIIECTBAMH Pa3IMUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEIBHBIX — PEaKIHid
MIOCPEJICTBOM COCTABIICHHUS SJIEKTPOHHOTO OanaHca 3TUX PeaKITuii;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUA,
BO3MOXKHOCTH TIPOTCKAHUS XHUMHUYSCKHUX MPEBPAIICHUA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO ¥ MOJSIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHWMHYECKOTO »JJeMeHTa 1o Qopmyiie
COCTMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIIHH;

coONrofaTh  MpaBWwiIa  IOJIB30BAHUS  XUMHYECKOW  TOCyIOoH |
7a00paTopHBIM  O0OPYJOBAaHMEM, a TaKXke TMpaBuja oOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIHMSAMH TIO BBITOJHCHHIO
7a00paTOPHBIX XUMHUYECKUX ONBITOB [0 TOJIYYCHHIO H COOWPAHHIO
ra3000pa3HbIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOJUTh  pEaKlMH, TMOATBEPKIAOIIME  KAuYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MyTEM XJIOPUI-, OpOMUI-,
uonua-, kKapooHat-, ¢ocdar-, cuiaMkar-, cyiabhar-, THAPOKCUI-UOHBI,
KaTHOHbI aMMOHHUSI M HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUUYECKHUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIIUTEILHON ACATEIHPHOCTA — aHAIHN3
U CHHTE3, CpaBHEHUE, OOOOIIEHHUEe, CHUCTEeMaTU3AINI0, BBISIBICHUE
MIPUYUHHO-CJICICTBCHHBIX CBSA3CH — JJI WM3YYEHUS CBOWCTB BEIIECCTB H
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAy4YHbIE METOIbl TMO3HAHUS —
HAOJIOICHUE, M3MEPEHUE, MOJEIMPOBAHHUE, DKCIEPUMEHT (pealbHbI U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dnekTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM MPOrpaMmbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusi — BaKHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BertectBa 1 xumudeckue 15 1 bubnunoreka LIOK

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

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [Toustue 6 bu6mmoreka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBAHUSIX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB [I. . MenneneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu



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

[lepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4deckas CB3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Bbubnunoreka LIOK
Hroro no pasaery 15 https://m.edso0.ru/7f41837c
PeszepBHOE Bpems 3 bubmorexa [IOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMpOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peakuu
11 [ToBTOpEeHUE U yruyOneHne 3HAHUIMA 5 1 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoteka [JOK
' peaxiuit https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAs! JUCCOLHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHIECKIX 4 1 bubnuorexa [JOK
' snemenToB VIIA-rpymmsr. [anoress: https://m.edso0.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u eé 6 bubmmorexa [IOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.edso0.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [TOK
' . Py ) PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro o pasnery 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmpe CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [IOK
3.2 Baxneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznea 4. Xumus 4 OKpysKaomas cpeaa
4.1 BerecTBa 1 MaTepHualbl B )KHU3HU YEJIOBEKA 3 bubmorexa IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMst 3 bubnnorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Poias XuMuU# B 5KU3HU 1 bu6mmoreka [JOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [TOK
A https://m.edsoo.ru/ff0d227e
ITpakTuyeckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOU COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BaareHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OTHOcHTENbHAS aTOMHAs Macca. bubnmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XHMAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubnuoreka [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciIoBUS MPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmotera [JOK
o . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIONETUCT O6ogﬂI eHHe U bubmorexa HOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnnorexa [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUMY https://m.edsoo.ru/ff0d4290
91 Bo3ayx — cmech razos. CocraB bubmmorexa LIOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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npocroe BeuecTBo. O30H

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIICHUS Bubmmorexa LIOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 71a00paTOPHUH U IIPOMBIILICHHOCTH bubmorexa [JOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
24 peaKIuu, IOHATHE O bubmuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edso00.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, yroib ¥ METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa [JOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[TonydeHne u coOMpaHKe KUCIOPOIa bubmorexa HOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuorexa [IOK
BelecTBO. HaxoxaeHnue B npupoe https://m.edsoo.ru/ff0d4ddo
28 Du3nvecKkrue U XUMUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsaTHE 0 KHCIOTaX U COJIX bubmorera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHs1 BOAOPO/Ia B bubnuorexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
bu6nmoreka [JOK
31 «ITonydenne u cobupanue BOI0Opoa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Bruruncienns o0néMa, KOJIMYECTBA
33 BEIECTBA rasa Mo ero N3BECTHOM bubmmorexa [JOK
n N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncnenus 006EMOB ra3oB Mo
34 ABHEHUIO PEaKI[Ui Ha OCHOBE 3aKOHA bubmmorexa [TOK
P . peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiienneie
37 u HI;HaCLI peHHBIz aCTBOPBI Mu:lccomﬂ bubmmorexa [JOK
5 P P https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[IpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuorexa LIOK
OnpeAcIEHHON MacCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
39 KontponsHas padora Ne2 o reme bubnnorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, KjIacCuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(DUKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmmorexa [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: IOJI )eHI/Iﬂ XHMHHZSKHe bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'eneTnueckas cBsI3b MEKy KilacCaMu bu6mroreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6nmnoreka [JOK
49 O0001IeHrE U CHCTEMATH3AIMs SHAHNUH
B H https://m.edsoo.ru/00ad9ch2
KonrtponbHas padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUIT
IlepBble MONBITKH KIaCCU(PUKALIUU
51 XI/II\I/)II/IHCCKI/IX 3JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoauueckas cucreMa XUMAYECKUX bubmorexa LOK
pHOA https://m.edsoo.ru/00ada52¢c
snemeHToB /1. I. Menaeneena
bubnunoreka [IOK
53 [Tepwoapl, TPYIIITEI, TOATPYIIIBI nonmotexa 11

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTUA HAayKu U npaktuku. /. 1. bubnuoreka [IOK
MeHnaeneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMUYECKas bubnuorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOISIpHAS XUMHYECKast bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6nmnoreka [JOK
62 CTenen okucneHus https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuorexa [IOK
peakuuun https://m.edsoo.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponsHas pabora Ne4 o reme bubmuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

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

66 PesepBHrlit ypok. O600111eHNE U 1 bu6nuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ad9ch2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
Ilepuoanueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bubnunoreka [JOK
XUMH4YECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XuMU4uecKo# CBSI3U 1 THITBI 1 bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «[ToBTOpEHuUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeioB Kypca 8 Kiaccay

5 Knaccudukanus xumuaeckux 1 bubnunorexka [HOK
peaKkLtii 10 pa3aIuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHYECKOU

7 eaxkiun. [ToHsITHE O TOMOT€HHBIX U 1 bubnmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX
[TonsaTHE 0 XMMUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOH PCAKIUN U IMOJIOKEHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHHEIC

bu6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTUYECKOMN
10 nccoruanmu. CuibHEIE U ci1a0ble buGnnorexa [IOK
A HHATLIHL https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HNouHbIe ypaBHEHUS peaKIINi bubnnorexa LIOK
yp peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KACIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
pea https://m.eds00.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIEHUNA 00 buGnnorexa LIOK
ped N https://m.edsoo.ru/00add8b2
AJICKTPOJIMTUYECKON JUCCOIMAITIHI
14 Iloustue o runpouse coien buGnnorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O0600mIeHNEe U CHCTEMaTH3aITHSs bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Eubmiorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kourponsnas padora Ne2 o teme
17 «9J‘ICII<)T OJ'II/ITIf‘IeCKa}I UCCOLAAINA bubnmorexa LIOK
p g HHAATH. https://m.edsoo.ru/00addecO
XVMUYECKUE PEaKIIUU B PACTBOPAX)»
OO0m1as XxapakTepuCcTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOWCTBA HA IIPUMEPE bubnmorexa LIOK
p P https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopona. CossiHast KUCIIOTa, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTyYEHUE,
MIPUMEHEHUE

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

[TpakTuueckas padora Ne 2 o reme

bu6mmoreka [JOK

20 «ITonyueHne COJITHON KUCIIOTHI,
7 N . https://m.edso0o.ru/00ade348
U3ydeHue e€ CBOWCTBY»
Brruncnenus mo ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIH OQUH U3 Eubmaorexa OK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO01mas xapakTepuCTHKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxaenue cepbl U €€ COeTMHEHUI bubnuorexa [JOK
B NpUpojie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOCHHUE, bubnnoreka [JOK
bu3nYecKue U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 ¢du3nueckre U XMMUYECKHE CBOWCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XYMUYECKUE peaKilui, JIexKallnue B
OCHOBE IIPOMBIIIIEHHOTO Criocoba
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIleH cpeibl COETMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoil JOJIM BBIXOJ1a bubmuoteka [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuCTHKA dJICMCHTOB bubmmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
> OV https://m.eds00.ru/00adf004
IPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenrne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
N yi » 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KUCIOTa, € pusnueckue u bubnnorexka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHWUS B KQUECTBE MUHEPAITBbHBIX

32 o0OpeHuii. XuMHU4YecKoe bubmorexa HOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaIOIIEH Cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (I)OC(%)O pHasl KI/ICJ'I((l))Ta (1)(1)1/11)31/1(‘16331(1/16 u bubmmorexa [OK

p o https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOIy4YCHHE
Ucnonb3oBanue ocdaTtos B

34 KaueCTBE MHUHEPAILHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 2 2 gmnrt)lecxie 1 XUMHUYECKHE bubmmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKoJoru4eckue npoOIemsl,
CBsi3aHHBIE C OKcHIoM yrieposa (1V)

37 VYronpHas KUCIoTa U €€ COn bubmorexa LIOK
https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
"TTosrydyeHune yrieKucioro rasa. bubmmorexa [IOK

38
KauectBennas peaxuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHSATHS 00
39 OpraHMYCCKUX BEIIECTBAX KaK O bubmmorexa [JOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edso0.ru/00ae080a
[Ipaktrueckast pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [JOK
«Baxnennie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6nmnoreka [JOK
METaJUTNYECKasi KpUCTAJIIINIECKAst https://m.edsoo.ru/00ae103e
peméTrka. Pu3nyecKkue CBOMCTBA
METaJIJIOB
XHUMHYECKHE CBOICTBA METAJLIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUH Psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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OO611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

bubmuoreka [JOK

45 i
YPABHCHIAM XHUMITACCKHIX PCartii, https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJEPIKHUT
pUMeECH
46 ITousTHE O KOPPO3UH METAILIOB bubmorexa HOK
pp https://m.edsoo0.ru/00ae1278
bu6mmorexa [JOK
47
[Henoumpie MeTanbl https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJIis https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuotexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxneiimmne coeqUHEHNS KAIBIIHS bubmmorexa LHOK
8 1 https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHWUMN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "JKécTkocTh BOABI 1 METOJIBI €€ bubmorexa HOK
Y 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 5
JTFOMIHITH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHIA U bubnnorexa [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmorexa [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O06o001IeHne U CUCTeMAaTH3aIHs
3HaHU
[Ipaktruueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bubnunoreka [HOK
«Baxueimme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Borurcnenus o ypaBHeHUAM
XUMHYECKHUX PEAKIIHii, €CIU OJIUH U3
50 peareHToB JIaH B U30BITKE UITU bubnunoreka [JOK
COZECPKUT IIpUMECH. BrrunciieHus https://m.eds00.ru/00ae1750
MacCOBOM JO0JIHM BBIX0JIA MPOYKTa
peaximn
61 O06o0011eHe U cuCTeMaTU3aIHs
3HAHUU
KonTpoabHnas padora Ne4 o Teme
62 «Baxueimme MeTaibl 1 UX
COEMHEHUS
63 BemectBa 1 Marepuarnsl B bubnuoreka LIOK
IIOBCEIHEBHOU KU3HH UeI0BEKa https://m.edso0.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HEHNE bubnuorexa [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B penieHnu bubnuoreka [IOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O60011eHNEe 1 bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso00.ru/00ae0dOa
67 PesepBublit ypok. O6o0IeHNE U bubmuorexa [IOK
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CUCTeEMaTHU3al s 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHHE 1
crucTemMaTu3alurs 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Ocrpoymon WN.I'., Cnaakos C.A.,
AxrmmmonepHoe o6miectBo «M3marensctBo «IIpocsemnieHuey
» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos WU.T"., Cnankos C.A.,

AxknmonepHoe obuiectBo «M3narensctBo «IIpocBenienue

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH

HUHTEPHET
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