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HOACHUTEJIbBHASA 3AITMCKA

[TporpammMa o XMMHUM Ha YpOBHE OCHOBHOT'O 00IIIer0 0Opa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepalbHON
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IMpeamMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpaMmma mo xuMmuM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIMUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOEe MPEIMETHOE COZepKaHue, MPeIyCcMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM MPOTrpaMMbl 110 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
Y KQueCTBEHHbBIE XapAKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yyarounxcs, OnpeesieT BO3MOKHOCTH MPeMeTa 7S peain3aluu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHON IMPOrpaMMbl Ha YPOBHE
OCHOBHOTO 00mIero oOpa3oBaHus, a TaKkKe TPeOOBaHUI K pe3yibTraTaM OOY4YCHHsS XUMHH Ha
YpOBHE IIeNieil U3y4eHHUs MpeIMeTa U OCHOBHBIX BUIOB Y4eOHO-IIO3HABATEIbHON AESITENLHOCTU
00y4aroIerocsi o OCBOCHHUIO Y4eOHOTO COACpKAHUSI.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLUHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEJIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U IKOJIOTUIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenune xumun:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH Il CaMOpa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, € o011ei u (yHKIIMOHATIBHONU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aronmxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIIEPUMEHTAIbHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJAMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHOoHaNBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIJIEHUS, 3aKIaJbIBa€T OCHOBBI IEJIOCTHOTO
B3TJIsA/Ia HAa €IMHCTBO MPUPOJIBI M YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM ATArioM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOyYEHHH XHMMHUHU 00ECIEUMBAIOTCS CHEUU(UKON COAep KaHUS
yueOHOro MpeIMeTa, KOTOPHIH SIBISIETCS MeAarorn4eck afanTHPOBAHHBIM OTpakeHHEM 0a30BOM
HayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yJaroNMMHUCS CUCTEMBbl TIEPBOHAYAIIBHBIX TMMOHATUM XUMHH, OCHOB HEOPTAHMUECKOM XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUNMBIX MOHATUH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ m3ydenuro. CojepaHue CKJIQJbIBAETCS U3 CHUCTEMBl MOHATUH O XUMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMHUUeckod peakuuu. O0e 3TH CHCTEMBbI
CTPYKTYPHO OPTraHU30BaHbl MO MPUHIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWUW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHSI:



— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

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

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— MpECTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJYyYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSISA
GYHKIIMY OOBSICHEHHSI M IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XHUMHUHU CIOCOOCTBYET (HDOPMHUPOBAHHUIO TMPEACTABICHUS O
XUMHUYECKON COCTaBISIONIEH HAydyHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJbL,
LEHHOCTHOTO OTHOIIEHHUS K HAayYHOMY 3HaHUIO U METOJIaM MO3HaHus B Hayke. M3yduenue xumuu
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHUI U3 PaHEee H3yYCHHBIX yUeOHBIX TPeaMeTOB: «OKpYyKaIOIINH
Mup», «bruonorus. 5—7 knaccel» u «dusuka. 7 Kaaccy.

[Tpu u3yyeHnr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0O0OIIEHWH MHUPOBO33PEHYECKOTO0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKluil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KH3HHU.

[Ipy u3ydyeHWHM XUMHUU Ha YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (hopMuUpOBaHHE MHTEIUICKTYAIBHO PAa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO PEIIEHUH, CIOCOOHOW amanTHpOBaThCA K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpUOOIIeHHEe O00ydJaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX IMPHUOOPETEHUIO OOYYAIOUUMHUCS OIbITA
pa3HOOOpa3HON MEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIIBHOE 3HAUCHHE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oO1el GyHKIIMOHATHFHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO MUPA, UCTIONB3Ysl 3HAHUSI U OTIBIT,
MOJTy4YeHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM IEATEIBHOCTH;

— ¢opMHUpOBaHKE Y 00YYAIOMIUXCA TYMAaHUCTUUECKUX OTHOIICHUW, TOHUMAaHUS IIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTHYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMs] CBOETrO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX I[EHHOCTEH, TOTOBHOCTHM K OCO3HAHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero ooyueHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi, coctaBisieT 136 yacoB: B § kinacce — 68 yacos (2 gaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Tema u
BemiecTBa. dusznyeckue CBOMCTBA BELIECTB. ATperarHoe coctostnue Bemiects. [lonsaTue o meTogax
no3HaHus B XuMuu. Yuctelie BemecTBa U cmecu. CriocoObl pa3esieHus CMecei.

ATOMBI W MOJIEKYJbl. XHUMUYECKHE diIeMEHThl. CHUMBOJIBI XHMHYECKUX JIIEMEHTOB.
[IpocTsie U clloKHBIE BelIecTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumugeckast popmyra. BaTeHTHOCTh aTOMOB XUMUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
cocraBa BewlecTB. OTHocuTenbHass aromMHas Mmacca. OTHOCHTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo Bemecta. Moub. MonspHas Macca. B3auMocBs3b KOIMYECTBa, MacChl U YUCIIa
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYIECKUX COCTUHEHUI.

Ou3nyeckue W XVUMHYCCKHE SIBJICHHUS. XHUMUYECKas peaknus W e MpPU3HaKh. 3aKOH
COXpaHEHMSI MACChl BEIIEeCTB. XuMuueckue ypaBHeHus. Kiaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYJ0M, MpaBwiaMu paboThl B jJaboparopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpPYIOBAaHUEM, HU3YYCHHE W ONHUCaHUE (PU3NYECKUX CBOMNCTB
00pa3110B HEOPTaHWYECKUX BEIECTB, HAOMI0AeHHEe (PM3HUECKUX (TIJIaBICHHUE BOCKA, TasTHUE JIbIa,
pacTupaHue caxapa B CTYIKe, KAIICHUE U KOHJICHCAIUS BOJbBI) U XUMHYCCKHUX (TOpEHUE CBEYH,
MPOKAJTMBAHUE METHOM MTPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIIOTOW) SIBJICHHIA, HAOIOICHIE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peaKlnii (pa3iokeHne caxapa, B3auMoIeHCTBUE
CEpHOHM KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pacTtBopoM conu Meau (1), mzydenue crmocoO0OB pa3ieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BHIMAPUBAHWE, JUCTHULAIMS, Xpomarorpadus,
MPOBEJICHNE OYUCTKU MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
OTbITa, WIUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHE MOJeleid MOJIeKYT
(IIapoCTEePKHEBBIX ).

BaskHeiilue npeacTaBUTEIN HEOPTAHNYECKUX BEIIECTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEIIECTBO.
Haxoxnaenne kucnopona B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu u
MPOMBINIICHHOCTH. KpyroBopoT kuciopona B mpupojie. O30H — aJIOTPOITHAS MOAM(PUKAIUS
KHCIIOpO/ia.

TermoBoit A(PekT XUMHUYECKOW peaKIHH, TEPMOXMMHUYECKHE ypaBHEHUS, 53K30- H
OHIOTEPMUYECKUE peaknuu. TOIIMBO: yroib W MeTaH. 3arpsA3HEeHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npocrtoe BeniecTBo. Haxoxnenue Boiopoaa B nmpupoe, hrusnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI MosTydyeHus. KucioTer u comu.



MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacklennsie u
HEHACBILICHHBIE pPacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BoAbl B mpHpoAe. 3arpsA3HEHUE NPUPOAHBIX BOJA. OXpaHa M OYUCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCUJI0B. PU3NUYECKHE U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lomyueHne okcuioB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XMMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyudeHue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue 1 XUMHUYECKUE
cBoiicTBa kuciot. Psag akruBaoctu metamioB H. H. bekerosa. [lonydyenue Kucior.

Conu. Homenknarypa coneil. ®duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIPEJIEIICHUE COICPKaHMsl KUCIOpPOoJa B BO3yXe, OJydeHHEe, COOUpaHue,
pacro3HaBaHHE M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB U OIHUCAHME HUX CBOMCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, MCCJIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUsS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KIIACCOB,
HaOIO/IEHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojiecTBus okcuaa menu (I1) ¢ pacTBOpoM CepHOIM KMCIOTHI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAHHI, BBITECHEHHUE OJHOTO METaja JIPyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpesneeBa. CtpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKU KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
AJIEMEHTOB (I[EJIOYHBIC U MIETIOYHO3EMETHHBIC METaJUIbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3yroT aM(pOTEepHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. llepuomgmueckas cucrema xumudeckux osnemenros [[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sjiep. M3oTonbl. DnekTpoHbl. CTpoeHUE 31EKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cuctemsr J[. .



MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuo B llepuoamyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U [IEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIs pa3sBUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHas u HETOJISIpHAS ) CBSI3b.
DJIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peaklny. [Ipolecchl OkucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOPEHUE, PEAKIIUHU Pa3JI0KEHUS, COETUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MpHU MU3YYEHUHM XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
yepe3 UCIOB30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0m1me ecTeCTBEHHO-HAYYHBIC MTOHATHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHUE, OKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHE, MOJIEIIb, SIBICHHE.

®dusnka: Marepusi, aToMm, OdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUI, H30TOIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BETUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHUHEpANbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalMs, KalbLMUs U HUX COEAMHEHUN B COOTBETCTBHM C
M0JIO’KEHHEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

Ctpoenue BemecTBa: BHABl XUMUYECKON CBs3U. THINBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMUECKOW PEIIETKN U BUJA XUMUYECKOM CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHMH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3luYHbIM MpHU3HaKaM (TI0 YUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 (HEKTY, 0 N3MEHEHHIO CTENIEHEH OKMCIICHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TI0O YyYacTHUIO KaTaiu3aTopa). OK30- |
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXHUMHUIECKHE YPABHEHUSI.

[TonsiTe O CKOPOCTH XUMHUYecKoi peakiuu. [loHarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonstue o



karanuse. [IonsaTue o XuMu4yeckoMm paBHOBeCHH. DaKTOPBI, BIUAIONINE HA CKOPOCTh XUMHUYECKON
peaKIuy U MOJIOKEHUE XMMHUYECKOIO PABHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIH, SJICKTPOHHBIA OanmaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CoCTaBlIeHHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKuMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON IUCCOLMALUU. DJIEKTPOJIUTHl U HEIEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M MCCOLMALIMK BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOH CBsA3U. CTeneHb
nucconanui. CUIIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcioBHs HMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpeJCTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIud Ha HMOHBI
[TonsiTe 0 rupoONIN3€e COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEILECTB —
METaJUIOB M HeMeTauioB (Tpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUH OT BO3ACUCTBHS PA3IUUHBIX
(bakTOpOB, UCCIIEIOBaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BELIECTB, MpOLECCa IUCCOLMALUN
KHCJIOT, 11€J04€el U cosel (BO3MOKHO UCII0JIb30BAHUE BUE0 MAaTEpUAIIOB), IPOBEICHUE OBITOB,
WITIOCTPUPYIOIINX MPHU3HAKH MPOTEKaHUs PEaKIWii MOHHOTO oOMeHa (oOpa3oBaHHE oOcajka,
BbIJICJICHUE Ta3a, 00pa3oBaHUE BOJIbI), OINBITOB, WILTIOCTPUPYIOIIUX HPUMEPBl OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakUuil (ropeHue, peakluuu pa3iokKeHHs, COSAMHEHUs), Paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOINbIO KAueCTBEHHBIX peakUWid Ha MOHbI, pELIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJlulaMu,
menoyamu). XmopoBojgopoa. ConsHas KHCIOTa, XUMHMYECKHE CBOMCTBA, IOJIyueHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOa Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U MX HaXO0XJIE€HUE B IPUPO/IE.

O6mass xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3HyYecKHe CBOWCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, ¢GU3MYecKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBa
(oO1re Kak MpeacTaBUTEIN Kacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIJICHHOT0 CrI0co0a NOIy4YeHUsl CEpHOM KUCIoThI. [IpuMeHenne cepHoi KUCIOTHI.
Conu cepHOUl KHCIIOTHI, KadeCTBEHHAas peakius Ha cyiabdar-uoH. HaxoxaeHue cepel um eé
COEIMHEHUH B IpPHUpOoJAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COCUHEHUSAMH CEPBI
(KMCTIOTHBIE I0XKIH, 3arPs3HEHUE BO3yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBpAILICHHS.

OO6mas xapaktepucTuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUA. A30T, paclpocTpaHeHHE B Npupoje, (usudeckue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUs, UX (PU3NYecKre U XMMUYECKHe CBOMCTRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
busznueckue M XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H



cneuuduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
ynobpenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOMICH Cpelbl COSAMHCHUSIMHA a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTpormHbie MOIUPHUKAINN
docdopa, puznueckue u xumuieckue cpoiicrBa. Okcup dochopa (V) u dhochopHas kuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyueHue. Mcmonb3oBanue QocdaroB B kauecTBe
MUHEPAJIbHBIX YI00PCHHA.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENIEHU OKUCICHMs. YTIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue U XuMudeckue cBoicTBa. Ancopobuusa. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3NYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMarta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHue U npumeHeHue. KauectBeHHas
peakuus Ha KapOoHaT-uoHbl. Micnonp3oBaHue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH
U CEIIbCKOM XO3SMCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COEIMHEHUAX Yriepona
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHast KuciaoTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBINA ra3, HEPTH), IPOAYKTHI UX MepepaboTKu (OEH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IOHSITHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKUpax, OeNKax,
yIJIEBOAAX — WU HMX POJM B JKU3HU 4eJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemHus B mnpupoxae. OOume mpencraBieHus o0 oxcuae kpemuus (1V) wu
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiiue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYecCKue U XMMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEpUaAIOB), O3HAKOMJIEHHME C 00pasllaMH XJIOPUIOB (TaJOT€HUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIofeHHe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEeHHE XMMHUECKHUX CBOMCTB pa30aBiIeHHON cepHOMU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YA0OpEHHI,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOWMCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U GpocaT-noH U U3yYeHHE MTPU3HAKOB X MPOTEKAHUS,
B3aMMOJIEMCTBYE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEAbIO (BO3MOYKHO HCIIOJIb30BAHUE
BUJCOMATEPHUAJIOB), H3Y4YEHHUE MOJETCH KpUCTAUIMYECKUX peHIETOK aimasza, rpadura,
¢bymiepeHa, 03HaKOMIIEHHE C MPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIa€M U yCTPOWCTBOM ITPOTUBOTIa3a, MoIydeHne, CoOupaHue, paclio3HaBaHUE U U3y4YEHUE CBONCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEaKkUui Ha KapOOHAT M CHUJIMKAT-UOHBI H
U3Y4YEHHE IMIPU3HAKOB MX IPOTEKaHHs, O3HAKOMJIEHME C TPOAYKIHUEH CHIMKATHOU



MIPOMBIIUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BakHelnme HeMeTalIbl U UX
COEIUHEHUS.

MeTa/ibl M UX COeTUHEHUSI

OO61mas xapakTepruCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B [lepmonnueckoil cucreme xumuueckux snemeHToB . M. MeHaeneeBa u CTpOEHHUsS aTOMOB.
Crpoenue metaynoB. Metamnueckas CBA3b M METaNIMYECKas KPUCTAUIMYECKAs DPELIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. DU3MYecKMe W XMMUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoOsl moyydyeHus MetaioB. [IoHsATHE O KOPPO3UH METAIJIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CmaBbl (CTanb, YyryH, AIOPATIOMUHHUNA, OpOH3a) M UX
MIPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN M KaIbLUI: MOJI0KEHKE B [Iepruonanueckoii cucteme
xuMuueckux sneMeHToB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MPUPOJE.
®u3nueckue U XMMHUYECKUE CBOMCTBA MarHus M Kaiblius. BaxkHeillne cCOelUHEHUS KalbLus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU .

AmoMuHuii: nonoxxenue B Ilepumonuyeckoil cucteme xumudeckux snemeHTo [ U.
MenpeneeBa, CTpO€HUE aToOMa, HaxoXJeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
amoMuHuS. AMQOTEpHBIE CBOWCTBA OKCUIA U THJIPOKCH/Ia AITFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xene3a. Okeuapl, Tuapokcuasl U coiu skeneza (1) u sxemesa (I1l), ux cocras, cBoiicTBa U
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMU CBOWCTBAMU, U3YUYEHUE
pe3yabTaTOB KOPPO3UH METAIIIOB (BO3MOXKHO HCIOJIb30BAaHNUE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHUSl OKCHJA KajbI[Usi MW HATpus C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, IMHKA, xene3a (l1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH WOHAMH HATPHS,
KaJusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHHUS U THUIPOKCH]IA LINHKA, pElIeHHE SKCIIepUMEHTAaIbHBIX 33aJa4 10
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyIb30BaHKE
BEIIECTB M XHWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHYECKHX OXOTax |
OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeeiabHas A0MyCcTUMasi KOHIEHTpaIus
BenlecTs, gainee — [1/IK). Ponp Xxumuu B perieHuu 3K0J0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

Mesicnpeomemmuuie ceasu



Peanusanus MeXNPEIMETHBIX CBA3CH MPU U3yYCHUH XMUMHUH B 9 KJIacce OCYIIECTBIISETCSI
qCpe3 UCIIOJIb30BAaHUC KaK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk U HOHHTHﬁ, ABJIAOIIUXCSA
CUCTCMHBIMH JJId OTACJIbHBIX NPCAMETOB €CTCCTBCHHO-HAYUYHOI'O LIUKJIA.

OO0111e eCTeCTBCHHO-HAYYHbBIC MOHATHUS: HAy4HBIN (PaKT, TMIIOTE3a, 3aKOH, TCOPHS, aHAITU3,
CHHTE3, KiacCH(HKAIUA, TEPUOTUYHOCTh, HAOIIOJICHUE, JKCIIEPUMEHT, MOJICINPOBAHNUE,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MaTepPHAIIbL.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHME BEIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUYECKAs PEIIETKA, CIUIaBbl, ((U3NUECKUE BETUYUHBI, ¢TUHUIIBI
U3MEPEHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoMHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/IbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEPAIBl, TOPHBICE TMOPOIBI, TIOJC3HBIC
HCKOIIAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIEr0 0OO0pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAULIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUaOLIUXCS.

JInuHOCTHBIE pE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYarOIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIHEPUMEHTOB, CO3[JaHUM Y4E€OHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILEcCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OILICHUBATh CBOE NIOBEJICHHE U MTOCTYITKH CBOMX TOBAPHIIEH C TIO3UIINY HPAaBCTBEHHBIX U MTPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN MMOCTYIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABISIOLIME OCHOBY ISt
MOHWMAaHMS CYIIHOCTH HAY9YHOUW KapTUHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MIPHPOJIBI, B3AaUMOCBS3AX YEIOBEKA C MPUPOIAHON CPEeIoi, O pOJIM XUMHH B TIOZHAHUH
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPAaBJICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0aeMbIX TPOLIECCOB U SIBICHUN, I103HABATEIbHOM,
UH(POPMALMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAaMOCTOSTEIBHON paboTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaNpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

0CO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TIOCIEACTBUH W HENPHUSATHE BPEIHBIX MPUBBIUEK
(ynorpeOyieHUsT ajJKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS IPaBHI
0€30aCHOCTH MPU OOPALIEHUH C XUMHUUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii U Tpyaa pa3aIudHOro pojia, yBaXeHHUE K
TPYLy U pe3ybpTaTaM TPyAOBOU IEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHH, OCO3HAHHBIM BBIOOP WHAUBUAYAIBHONH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHUHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATEeNbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B IPOGECCHOHATBLHOU CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeco00pa3Hoe OTHOUICHHE K MPHUPOJIe KaK UCTOYHUKY KU3HHU Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIOACHUS TPaBUil 0€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHUS, OTy4YaeMble IIPU U3YUEHUH XUMMH, JJIs pElIeHUs 3aj1a4,
CBSI3AHHBIX C OKPYXKAIOLIEW HPUPOJHOW CpPEeHOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLIMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJlbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUCTEeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax W MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI MCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPH OCBOCHHMM 3HAHMIL:
PacCKpBIBAaTh CMBICII XMMHUYECKUX MOHSATUHN (BBIJICIATH UX XapaKTePHbIE MPU3HAKH, YCTAaHABIIUBATh
B3aMMOCBSA3b C JAPYTUMHU IOHSTHSIMH), WCIIOJIb30BATh IMOHATHS IJi1 OOBACHEHHUS OTAEIbHBIX
($akToB U SABJICHUIA, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KITacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE pacCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpeoOpa3oBHIBaTh LIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4€TOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U ABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HUCIOJIb30BATh MOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 33 XOJ0M MpOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, AaHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3JINIHBIX BUIOB
1 HOpM IIPEJICTABICHHUS, TTOJTYyIaEMYIO 3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJISIPHAS TUTEpATypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCOOUs, pecypchl IHTepHeTa), KpUTHYECKH OIICHUBATh
NPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHUE IPUMEHSATh Pa3IMYHbIe METO/IbI U 3aMPOCHI MPU TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMIOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu Gpopmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATh B Mpollecce y4eOHOW M HCCIIEeI0BATENbCKON
NESITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCH (B XoJe auanora u (WIM) JUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMold TeMbl, (HOPMYTHPOBATh CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl TO3HABATEIIBHON JEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yNbTAaTOB BBINOJIHEHUS XUMHYECKOTO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
HCCIIEIOBATENLCKON NIeATEeIbHOCTH TpPU PEIICHUH BO3HHUKAIONIMX MpoOieM Ha OCHOBE yuéTa
Oo0IIMX MHTEPECOB U COTJIaCOBaHMS MO3UIMI (0OCYyXIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
IITYPMBI», KOOPJAWHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasitTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh eNU ACSITeNbHOCTH, IaHUPOBATh, OCYIECTBIISTh,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosee 3G heKTUBHBIE CITOCOOBI PEMICHHS YIeOHBIX U MTO3HABATEIBHBIX 3371a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aTOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUSX,
OIICHUBATh COOTBETCTBHUE IMOJIyYEHHOTO pe3yJbTaTa 3asBICHHON IeNIM, YMEHHE HCIOB30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpaMMoOl, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIe 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s

OpeaMETHOM 00sacTH «XUMUS», BUIBl JIEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs AaTOMHash M MOJIEKYJsipHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi JA0J1s1 XMMUYECKOTO 3JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEIILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEIMHEHUs, pEaKLIUU Pa3I0kKEHUs, PEaKIIMK 3aMEIICHUs], peaKLIUu
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JNIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, paauyc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IOHATUA WU MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAILICHUN;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JJsi COCTaBJeHHS (OpMYya BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpE/IeNATh BAJIEHTHOCTh aTOMOB SJIEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COeOUHEHH Mo QopmyiaMm, BHA XHUMHYECKON CBS3U
(xoBaJIeHTHas M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoamueckoro 3akona /. M. MenpaeneeBa: 1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONHKCBHIBaTh M XapakTepusoBaTh TabauuHyro ¢(opmy Ilepuonndeckoil cuctemsl
XUMHYECKHX JJIEMEHTOB: pa3inyaTh IMOHATUS «TJaBHas moArpymma (A-rpymma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJEeMEHTOB (COCTaB M 3apsija  sjpa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEeaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3TUIHBIX
KJIaCCOB,  NOJTBEp)KJas  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX MTPEBPALLICHUN B PA3JIMYHBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT'0 AJIeMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATH OCHOBHBIE OTIEPAIMHM MBICIUTEIBLHON JCATEIHPHOCTH — aHAIW3 U CHHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alHNIO, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCTIIEPUMEHT (PeabHbIN U MBICIICHHBIN );

CJIeIOBaTh IMpaBUJiaM TIOJIb30BAHUS XHMHYECKOW TMOCYyIOH U JJaOOpaTOPHBIM
0o0opyI0OBaHHWEM, a TAKXE TMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHHIO JTA00OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOAOPOJAa W KHUCIOpPOAa), MPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJNUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPaHK U IPYTHE).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE Pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX MOHATUM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi peaklus, XUMUYEcKas
CBSI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JAUCCOLMAIMS, pPEaKIUd HWOHHOTO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHUCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJJIMYEcKas), KpPUCTAJIMYECKas pelérka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakUuu, HpelelbHO JIOIyCTHUMas
koH1eHnTpanus [1JIK BemiecTBa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMUYECKUX IMOHATUA WU MPUMEHSATH 3TU
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHMYECKYI0 CHMBOJUKY [JIsl COCTaBieHHs (OpMyd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMyiaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcCTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON peIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuogunueckoro 3akona J[. 1. MenaeneeBa u J€EMOHCTPUPOBATH
€ro MOHMMAaHHE: OMHUCHIBATh M XapakTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoAarpynna (A-
rpynna)» u «mnobounas mnoxrpynmna (b-rpynma)», maneie u OoyblIMe MEPUOJBI,
COOTHOCHUTbH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B IEPHUOAMYECKON TaOIHUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01ye 3aKOHOMEPHOCTH B W3MEHEHWUH CBOWCTB DJJIEMEHTOB M WX COCAMHEHUN B
npejenax MajiblX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTABJIATh YPABHEHUS 3JIEKTPOJIUTUYECKON TUCCOLMALNN KUCIIOT, 1eJIoueil u conel,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMeHa, ypaBHEHHS PEaKIUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBaMHU
pas3INYHbIX KIIACCOB;

pacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI I1OCPEICTBOM
COCTAaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCCOBYIO
JIOJII0 XMMUYECKOI0 JIEMEHTA 110 (POpMyJIe COEUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, NPOBOJUTH PACUYETHI 0 YPABHEHUIO XMUMHUECKON peaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
o0opyIOBaHUEM, a TaK)Ke IpaBUia OOpaIleHUs C BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIMOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB 10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB PAa3JIMYHBIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOOUA-, KapOoHat-, Qocdar-,
CHIIMKAT-, Cynab(aT-, THAPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE OIEPAllMU MBICIUTENIBHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOII0AEHUE, U3MEPEHUE, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHbIE (LM POBbLIE)
n/n TeM MPOrpaMMbl Bcero Konrpoakunie Hpaxrueckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubnuorexa [JOK
PAKTHYECKOMN IEATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BemecTBa 1 xuMuueckue 15 1 bubmnoreka IIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjen 2. BaxxHeiimme npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
21 Bozayx. Kucnopon. [lonsitue 6 bu6nuoreka [IOK
00 okcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o 8 1 bu6nuoreka [IOK
KHCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK
OCHOBaHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bubmmorexa [JOK

HEOPraHWYECKUX COCIMHEHUN

Hroro mo pasneny 30

https://m.edsoo.ru/7f41837¢c

Paspnen 3. llepnoanueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE peakuuu



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
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
MenaeneeBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LOK
https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKLINH
Voo 1o paszeny 15 bubnuotexa [HOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
[loBTOpEeHue u yrayOneHue 3HaHUH bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAsS JUCCOLHAITHSI. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anorens https://m.edso0.ru/7f41a636
o | e |
' PYHIRL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
g | e | L oo
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
UX COEIMHEHUS
e | Smemm— ] , o ox
' y PYTIIEL poA https://m.edso0.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01mue cBoiicTBa METAILIO 4 bubamotexa LIOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkueiimue Metasuibl 1 UX COSIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo0.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bceero H3Y4YeHH S
padoThbI padoThbI pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunorexa LIOK
JKH3HH 4yesloBeka. Tena u BerecTna https://m.edsoo.ru/ff0d210c
2 ITousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHU https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu 1 Bbu6moreka [JOK
U IPUEMBI 0OpaIlEHHs C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YwucTeIe BEIECTBA X CMECH. 1 bubnunoreka LIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
IIpakTuueckas padbora Ne 2
5 «lfazneneicne cﬁef;)ﬁ (}JI\; npumepe 1 bubmmorexa LOK
. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBApEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
7 XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 bubmmoteka IIOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 Bubmmorexa IOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYCHUE 1 Bubmmorexa IOK
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 IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BajeHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocuTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHYIECKOTO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUsI IPOTEKAHUS Bu6moteka [JOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnorexa [JOK
XUMHUYECKUe YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BoIuncieHuss KOJIUYECTBA, MaCcChI
17 BEILIECTBA [0 YPABHEHUSIM bubmmorexa [OK
N https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEeaKIIHii
Knaccndukamms XuMudecKkux
18 peaKumgI) (coeHJJI/IHeHI/m bubmmorexa [OK
’ https://m.edso0.ru/ff0d3f34
pa3lioKeHUs1, 3aMEeIIeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sunukiIoneauct. O0o0IeHne

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d40c4

KonTtponsnas padora Nel o treme

20 «BemecTBa u xuMnueckue bubmorexa HOK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bo3ayx — cmech razos. Cocras
21 Bosllllyy;a. Kucnopox — anemeHT u bubmmorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue 1 XUMUYECKHE
29 CBOMCTBA KHCJIOpOJia (peaKkiuu bubmmoreka [JOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmoTydeH s KUCI0poa B
23 nabopaTopuu ZIquOMBIIHJIerH(iJTI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoii 3QPeKT XMMUIECKOI
€aKI1H, IOHSATUE O
24 EepMIiXI/I,MI/I‘IeCKOM YpaBHEHUU Bubmmorexa IOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TomnuBo (He(Th, Yroiab U METaH).
25 3arpﬂ3He1§Heq;o3nyyl;<a CrocoOBI iro Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyquHe " EO6I/IpaHI/Ie bubmorexa LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3y4YeHUE €T0 CBONCTBY
97 Bonmopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBo. Haxoxaenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoaa. [Ipumenenune Bubmmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 [ToHsiTHE O KUCIIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI 1oTydeHus1 BOAOPO/Ia B bub6nmoreka [IOK
naaboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 ((§OHWGHHG u zo6I/IpaHI/Ie Bubmmorexa IOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUYEHHE €r0 CBOICTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KoJIM4ecTBa
33 BEIIIECTBA ra3a 1o erc; U3BECTHOMY Bubmmorexa IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BELLECTBA WK 00BEMY
Brruncienus 00EMOB ra3oB 110
34 YPaBHEHUIO PEAKIIMU Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 du3znyecKkrue U XMuMHUYECKHUE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonsarue 00 bubmmoteka IIOK
UHIIKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 5 o reme
«[IpuroroBieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bu6nmoreka [IOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 i?);};i:lnlfnlzn);iﬁz;ecjchBme u bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHJIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
KJIaccu(UKaIUs, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [lonyuenue u xumMnyeckue Bu6moteka [JOK
CBOMCTBa OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue n xummuueckue bubmmnoreka HOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIIaTypa
46 CHOCOéBII) nzi)nyq)eHHﬂ XI/IMI/I‘IZ(I:)KI’/IG bubmmorexa LIOK
y ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peuienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

https://m.edsoo.ru/00ad9b7c
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I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3aIs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb2
o
o | s e e
on https://m.edsoo.ru/00ad9ela
HEOPTraHUYECKUX COCAMHCHUI
D I BrGmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
0 rpymnmnax CXOJHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX di1eMenToB JI. 1. https://m.edsoo.ru/00adab2c
MenneneeBa
53 [Tepuoapl, Tpynmsl, MOATPYIIIBI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tormbl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BJICMCHTI())B [Iepnoanueckoit bubmmorexa LOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. MeHaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuorexa [JOK

AJI pa3sBUTUA HAYKH U ITPAKTHUKHU.

https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoteka [JOK
XUMHUYECKHX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 HMoHHas xumMu4eckas CBSI3b 1 https://m.e dséf).ru /00adac34
60 KoBanentnast nonsipnas 1 Bu6mmoteka [JOK
XHUMHYECKas! CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIBHO- 1 bubnunoreka LIOK
BOCCTAHOBUTEIIbHBIC PEAKIIUH https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 buomiorexa LIOK
https://m.edsoo.ru/00adb076
55 | Orpune v Tomemecmmn | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
CHCTEMAaTH3aLNA 3HAHUHI https://m.edso0.ru/00adb33c
67 PesepsHblit ypok. O60011eHNE U 1 bubmmnoreka HOK
cucTeMaTH3alus 3HAaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne Jara
Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/bHbIE
n/n Bceero U3YyYeHUS
padoThI padoThI pecypcel
[lepuoanueckuii 3aK0OH.

1 Ilepronnueckas cucrema 1 bubnmoreka [JOK
XUMHYECKHX 35ieMeHToB J1. 1. https://m.edsoo.ru/00adb59e
MemneneeBa

AKOHOMEPHOCTH B U3MECHECHUU
2 zBoﬁCTB XEMI/I‘ICCKI/IX 3JICMEHTOB 1 bubmmorexa LIOK
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6nmorexa LIOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buner XxuMu4yeckoii CBSI3U U THIIBI 1 bubnunoreka LIOK
KPHUCTAJUTMIECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme

5 «IloBTOpenue u yrinyonaeHue 1 1
3HAHU OCHOBHBIX Pa3/EeIOB
Kypca 8 Kiacca»

Knaccudukamus XuMAdecKux
6 peaxung 1o II)_IEBJ'II/I‘IHLIM 1 bubmmorexa LOK
https://m.edsoo.ru/00adbcb0
pU3HaAKaM
IIoHsaTHE O CKOPOCTH XUMHUYECKOM
7 peaKkIuu. HOHﬂI;He 0 TOMOT'€HHBIX 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
Y TeTEPOTCHHBIX PEaKIUIX

3 [ToHsITHE O XUMHUYECKOM 1 but6mmoreka [IOK

paBHOBecHu. DaKTOPHI, https://m.edsoo.ru/00adc28c
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BJIMAIOIIMEC HA CKOPOCTH
XUMHYSCKOM pE€aKkuuu u
ITOJIOKCHHUEC XUMHUYECCKOI'O
paBHOBECUA

9 OKHCIIHTEIIbHO- bubnuorexa [{OK
BOCCTaHOBHTEIILHBIC PEAKLIUH https://m.edsoo.ru/00adcade
Teopus PIEKTPOTUTHUECCKON
10 I{I/Icfounaunn.pCMnLHme u buomiorexa LIOK
https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 Honnble ypaBHEHHs peakuii bubmmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
OCHOBaHHI B CBETE
12 MpeACTaBICHUIN 00 bubmmorexa [IOK
. https://m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON
JIUCCOITUAITIT
XuMHUYecKre CBOMCTBA COJICH B
13 CBETE MpeACTaBIeHUN 00 bubnnorexa [JOK
ANIEKTPOIUTUIECKON https://m.edso00.ru/00add8b2
JIUCCOITHAITIN
14 [TonsiTe o ruApoOIU3E coJien bubnuorexa LOK
https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HAHHH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. BuGmorexa 1IOK
16 «Pemenue 3KkCiepuMEHTAIBHBIX

3agaqd»

https://m.edsoo.ru/00addbfa
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KonTtponsnast padora Ne2 o reme

17 «INEKTPOIUTHIECKAS bubmuorexa [{OK
nucconranus. XuMAYECKHUE https://m.edsoo.ru/00addecO
peaKIuu B pacTBOPAX»

06
18 rasorenon. Xnsmuectue bimorers L1OK
y ' https://m.edsoo.ru/00addfe2
CBOIICTBa Ha mpUMepe XJIopa
X .C
19 K;:Jfo(;]zoi?/llj\flfqec?cJ;IZHCZIOﬁCTBa bubmorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MOJTyYeHUE, MPUMEHCHHE
IT 6ota No 2
p | a2
1 P https://m.edsoo0.ru/00ade348
KHCIIOTHI, U3yUCHHE €€ CBOWCTBY
B
| P e
PEATHIH, A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

29 OO0m1as xapakTepuCTUKA bubmuoreka [IOK
aneMeHToB VIA-rpymnrsl https://m.edsoo.ru/00ade64a
AmoTponHsle MoU(UKaLIMK
cepsl. Haxoxenue cepsl u €€ bubmuoreka [IOK

23 .

COCJIMHEHUI B MIPHUPO/IE. https://m.edsoo.ru/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
C 2 b
2 qucerie n ximceie biGiorera LIOK
. https://m.edsoo.ru/00ade802
CBOWCTBa
Oxcunsl cepol. CepHast KHCIIOTA, BuGmorexa [OK
25 ¢du3nueckrue 1 XUMHUYECKHE

CBOﬁCTBa, IMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMHUECKUE PEAKIUH, JIeKAITUE
B OCHOBE ITPOMBIIIJICHHOT'O
croco6a Moyiy4eHus CepHon

bu6nmmorexa [IOK

26 KHCJIOTEI. XHUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
COCTUHEHUSIMU CEPBI
97 Breruncnenue MaccoBou I0JIU bu6nmmoreka [IOK
BBIXO/Ia MMPOYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO61as xapakTepucTUKa
a1eMeHTOB VA-rpymmsl. A30T,
28 paCHPOCTpaHeHI/IE}]; pupoIe bubmorexa LIOK
’ https://m.edsoo.ru/00adeea6
bu3HYeCKUEe U XUMHUYECCKUE
CBOICTBa
AMMHaK, ero Gpu3nvIecKue u
29 XHMUYECKHE CBOMCTBA buomiorexa LIOK
’ https://m.edsoo.ru/00adf004
MOJTyYeHUE ¥ PUMEHEHUE
ITpakTuueckas padora Ne 3 o
30 TGII)VIG «Honyqef?ne aMMHuaKa bubnuorexa LIOK
. ’ https://m.edsoo.ru/00adf180
W3y4YEHUE €r0 CBONCTBY
31 A3oTHas KucioTa, e€ husndeckue bubnmorexa LIOK
U XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U
COJICH aMMOHHS B KA4ECTBE
32 MHUHEpaJIbHBIX Y100pEHUH. bubnuoreka [IOK
XUMHUECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYXKArOIIeH Cpebl
COCIUHECHHUSIMH a30Ta
33 ®ochop. Okcun dhocdopa (V) u bubnmnorexa [JOK

docdopnas kucnota, pusndeckue

https://m.edsoo.ru/00adf68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

1 XUMHYECKHE CBOMCTRBA,
MOJTYYCHHUE

Hcnons3oBanue pochatos B
KauCCTBC MHUHCPAJIbHBIX

bubnunoreka LIOK

34 yI1o0peHui. 3arpsi3sHeHme https://m.edsoo.ru/00adfc20
IPUPOIHON cpeapl hocharamu
Yrnepon, pacnpocTpaHEeHUE B
35 Hpnpf);e[ imnlzlec;l)/le u bubmmorexa LIOK
’ 8 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOHCTBA
Oxkcunsl yriaepoja, ux
M3UYECKUE U XUMUYECKUE
36 S)BoﬁCTBa. DKOJOTUYECKUE bubmroreia LIOK
https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriepona (1V)
37 VYronbpHas KUCIOTa U €€ COJTU bubmrorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o
38 teme "[lonydyeHnne yriekucnoro bubmuoteka [IOK
ra3a. KauectBeHHast peakiusi Ha https://m.edso0.ru/00ae027e
KapOoHaT-HOH"
[TepBoHauaNBbHBIE TOHATHS 00
39 OpfaHquCKHX BEIIECTBAxX KAk O bubmmorexa [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenunenus bubmorexa LIOK
https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. bubnuoreka [IOK

Pemienne OKCIICPUMCHTAJIbHBIX

https://m.edsoo0.ru/00ae0bf2
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3aJ1a4 110 TeMe «BaxHenmue
HEMETAJJIbl ¥ UX COSIUHEHUI»

KonTtponsnast padora Ne3 o reme

bubnunoreka LIOK

42 «BaxHeinme HeMeTalIbl U UX https://m.eds0o.ru/00ae0e18
COCTUHCHHUS»
OO0m1as XxapakTepucTUKa
XHUMHYECKHX DJIEMEHTOB —
43 MeTaiuIoB. MeTrannudueckas CBI3b bubnunoreka LIOK
U MeTaJJTHYeCcKas https://m.edsoo.ru/00ae103e
KPUCTAJUINYECKast pELIETKA.
®dusnvecKue CRONCTBAa METAIIIOB
XuUMHYECKHE CBOMCTBA METAJIIIOB.
44 DNEKTPOXUMHUUECKUH psift Bubmmorexa HOK
. https://m.edsoo.ru/00ae1156
HaIpsHKEHUN METaJJIOB
O61ue crocoOb! MOTyYeHUs
MeTtaiioB. CruiaBbl. Beruucnenus
45 M0 YPaBHEHUSM XUMHUYECKHX bubmmorexa LIOK
N https://m.edsoo.ru/00ae1156
peakIui, eclii OJNH U3 PEareHTOB
COJIEPKUT IPUMECH
46 [TonsiTHE O KOPPO3UH METAIIIOB Bubmmorexa IOK
https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 [lenounbre MeTaIb https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U but6mmorexa [IOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[lenoyHO3EMENBHBIE METAIIITBI — bubmuoreka [{OK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael15e8
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Baxkneiime coeMHEHN

bubnunoreka LIOK

50 KaJIbIIHs https://m.edsoo.ru/00ae15e8
51 O06o001IeHe U CUCTEMaTH3aIUs
3HAHUHI
52 JKEcTKOoCTh BOIBI U CIIOCOOEI €6 bu6nmmorexa [IOK
yCTpaHEHHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 1o
53 Terl)\/le "}KéCTKOCI”)FL BOJIBI 1 METOJBI bubmorexa HOK
,. | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 J— bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U bubnnorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
o Keseso https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIH bubmmoteka IIOK
xenesa (1) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O06o0mIeHre U cucTeMaTr3aIus
3HAHUH
[IpakTuueckas pabora Ne 7.
59 Peienne skcniepuMeHTaIbHBIX bubmuoteka [IOK
3a1ad4 1o reMe «BaxxHeilme https://m.edso0.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
Berarcienus o ypaBHEHUSIM
50 XUMUYECKHUX PEaKIIUi, €CIN OJIUH but6mmorekxa [IOK

U3 pCarcHToOB IdaH B M30BITKE WU
COACPKUT NPUMECCH. Brrunciaenus

https://m.edsoo.ru/00ae1750
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MacCOBOM J0JIM BbIXOJa POAYKTA
peakuun

O00011eHUE U CUCTEMATU3ALIMS

61 . 1
3HAHUH
Kontposbnas padota No4 o teme
62 «Baxxueime MeTaibl 1 uX 1
COETUHEHUS
63 BemecTBa u Marepuansl B 1 bu6nmoreka LIOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
XHUMHYECKOE 3arps3HEHUE Bbu6moteka [JOK
64 . 1
OKpYXKaIOIIeH CpeJibl https://m.edsoo.ru/00ae4270
65 Posib xumum B penieHun 1 bubnnorexa [JOK
9KOJIOTHYECKHX MPOOIIEM https://m.edsoo.ru/00ae4270
66 Peseprublii ypok. O600IIeHNE 1 1 Bbu6moteka [JOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepsHblit ypok. O60011eHNE 1 1 bubmmnoreka HOK
cUCTEeMaTH3aIlHs 3HAHU https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmuoteka [IOK
CHCTEMAaTH3aLMA 3HAHUI https://m.edso0.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumust: 8 kiacc: 0a30BbIil ypoBeHb: yueOHuK, 8 kinace/ ['abpuensa O.C., Octpoymosn N.T.,
CnankoB C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocBenienne

» Xumus, 9 kiacc: 6a30BbIil ypoBeHb: yueOHUK, 9 knacc/ Pymsutuc I.E., ®enpaman O.I°.,
AxmmonepHoe obmectBo «H3marenscTBo «IIpocemenne

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

e Xwumus. 8 kiacc. [Iporpamma. Metoauueckoe miiaHUPOBAHUE
e  Xwumus. 9 kiacc. [Iporpamma. Metoauueckoe miiaHUPOBAHUE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Slknace, PILL, Pemry OI'D, Pemry BITP, ®UIIU






