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IHHOACHUTEJIBHASA 3AIIMCKA

[lporpaMmMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHHsI COCTAaBJIeHa Ha OCHOBE
TpeOOBaHUI K pe3ylibTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTENbHONM MpPOrpaMMBbl OCHOBHOTO OOIIETO
obpazoBanns, npeacraBieHHbIXx B PI'OC OO0, a Taxke Ha ocHOBE (hemepaibHON pabodei mporpaMMBI
BOCIIUTAHUS M C yYCTOM KOHLENLUH MpernofaBaHus yueOHoro mpeamera «XuMus» B 00pa3oBaTeNbHBIX
opranuzanusx Poccuiickoit denepanun.

[Iporpamma 1o XumMuu AaCT NPEACTaBICHHUE O LEJIAX, 0OLIel cTpareruu o0ydeHus, BOCIIUTAHUA U
pa3BuTHs O0YyYaroOIIUXCsl CPEACTBAMH Yy4eOHOTo IMpeAMeTa, YCTaHABIMBAaeT 00sS3aTeNbHOE MPEIMETHOE
coJiep)KaHue, MperlycMaTpUBaeT paclpesiesieHHe ero Mo KiaccaMm M CTPYKTypHUpPOBaHUE IO pas3jesiaM U
TeMaM I@pOorpaMMbl IO XHMHH, OIPEIeNseT KOJMYECTBEHHBbIE M KaueCTBEHHBIC XapaKTEPHCTUKU
CoJIepKaHus, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh M3YUEHHS XUMHHM C YYETOM MEXKIPEIMETHBIX U
BHYTPUITPEMETHBIX CBSI3€H, JIOTMKM y4eOHOro Tpoliecca, BO3PACTHBIX OCOOCHHOCTEH 00ydJaromuxcs,
OIIpeneIIieT BO3MOKHOCTH IIpeaMeTa AJIsl pean3alu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS OCHOBHOMU
00pa3oBaTe’IbHON MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs, a Takxke TpeOOBaHMH K
pe3yiabTaTaM O6y‘-ICHI/ISI XMMHUHU Ha YPOBHE ]_[CJ]CI\/'I HU3y4YCHHA NpeAMETa U OCHOBHBIX BHI0B y‘-IC6HO-
[I03HABATENFHON IESTEIBHOCTH 00YYaIOLIEroCs 10 OCBOCHUIO y4EOHOTI'O COAEPKaAHMUS.

3HaHHE XUMHM CIYXHT OCHOBOM il ()OPMHUPOBAHUS MHPOBO33PEHHS OOYYAIOLIETOCs, €ro
MpeACTaBiIeHUl O MaTepualibHOM CIMHCTBE MHpPA, BAXKHYIO POJb HIPAIOT (OPMHPYEMBIE XUMHEH
MPEICTABICHUS O B3aUMOIPEBPALICHUAX SHEPTUH U 00 3BOJIIOLUH BEILIECTB B IPUPOJE, O MyTAX PELICHUS
TII00aTBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTeTHUECKOW, MTUINEBON H
9KOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHUSL.

N3yyenune xumuu:

CHOCOOCTBYET pealu3aldi BO3MOXHOCTEH MJsl caMopas3BUTUS M (POPMHUPOBAHUS KYJIBTYPHI
JUYHOCTH, e¢ 001Iel 1 GyHKIMOHAIEHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHIE MBILIUICHUSA U TBOPYECKUX CIIOCOOHOCTEH 00YYatOLINXCsl, HABBIKOB
HUX CAaMOCTOSITENbHOM Y4eOHOM [HEsITEeIbHOCTH, IKCIEPHUMEHTAJIBHBIX M HCCIENOBATENBCKUX YMEHHUH,
HEOOXOIMMBIX KaK B IIOBCETHEBHOM KHU3HH, TaK U B TPOPECCUOHAILHON JESTEILHOCTH;

3HAKOMHT CO CTEHU(PHUKOH HAYYHOTO MBIILIICHHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IJIsia Ha
€IMHCTBO TNPHUPOJIBI U YEJIOBEKa, SBISIETCS OTBETCTBEHHBIM 3TalioM B (OPMHUPOBAHMU €CTECTBEHHO--
Hay9IHOU TPaMOTHOCTU OOYJAFOIIIIXCSI;

Croco0CcTByeT (OPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOAE, K YeTIOBEKY, BHOCUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHHE O0YHatOINXCS.

[anHple HanpaBieHus: B 00y4YeHHUH XMMHUH 00ECIIeYMBaIOTCs CrieU(UKOil colepxkaHusl y1eOHOro
npeamera, KOTOpBIﬁ ABJIACTCA MEAArOruuCcCKu aaainTUPOBAHHBIM OTPaKCHHUEM 6330BOI7[ HAayKHM XMMHUH Ha
OTIPE/IETICHHOM 3Talle €€ Pa3BUTHA.

Kypc xumuym Ha ypOBHE OCHOBHOTO o0OmIEro o00pa3oBaHMs OpPUEHTUPOBAaH Ha OCBOCHHE
O6y‘IaIOIlII/IMI/IC5[ CHUCTCMbI TI€PBOHAYAIbHBIX MOHATHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHN H
HEKOTOPBIX OTACJIbHBIX 3HAYNMBIX TMOHATHH OpFaHH‘IeCKOﬁ XUMHUH.

CTpyKTypa coJiepaHusi IpOrpaMMBbl IO XMMUU CPOPMUPOBAHA HA OCHOBE CUCTEMHOTO TIOJX0/Ia K
e¢ u3yuenuto. ConepaHue CKIAABIBACTCS U3 CUCTEMBI IIOHATUH O XMMUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI ITOHATUH 0 XUMHUYECKO# peakiuu. O0e 3T CHCTEMBI CTPYKTYPHO OPraHW30BaHbI O MPHHLUILY
MIOCIIEZI0BATENBHOTO PA3BUTHS 3HAHUH HA OCHOBE TEOPETUYECKUX MPEICTABIEHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMS,

— Ilepuonnyeckoro 3akoHa [I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHMSI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3U;

— TIPEJCTAaBIEHUH 00 AIIEKTPOIUTUYECKON ANCCOIMAIIMHN BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHNs pacCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MTOJTyUYEHHBIX U OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS MMOCIEOBATEIHHO OT OJHOTO YPOBHS K APYTOMY, BBIITOJHSASA (DYHKIIUN OOBICHEHUS
1 NIPOTHO3MPOBAHHSA CBOMCTB, CTPOECHHUSA U BO3MOXKHOCTEW INMPAKTHUECKOTO MPHUMEHEHUS U IOIy4YeHHS
M3y4aeMbIX BEILIECTB.

OcBoeHMe MporpaMMbl 10 XUMHH CITOCOOCTBYET OPMHUPOBAHUIO MPEJICTABICHUS O XUMUYECKOMI
COCTaBJISIIOIIEH HAyYHON KapTHHBI MHpPA B JIOTHKE €€ CUCTEMHOI NMPHUPOABI, LIEHHOCTHOTO OTHOIIECHUS K
HAayYHOMY 3HaHHIO W METOAaM II03HaHMs B Hayke. M3ydeHue XMMHU MPOUCXOTUT C IIPHUBJIICUCHUEM



3HAaHUH W3 paHee M3YUYCHHBIX YueOHBIX MpeamMeToB: «OKpyxatoumii Mup», «buonorus. 57 kmacce» u
«Du3mka. 7 Kiaace.

[Ipyu u3yyeHHH XUMHU NPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB XMMHYECKOH HayKd Kak
00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHMS, MPAKTUYECKOH AEATENFHOCTH YENOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHMPOBOI KyJIbTypbl. 3ajaya y4yeOHOro mIpeaMeTra COCTOMT B (OPMUPOBAHHU CHCTEMBI
XUMHUYCCKAX 3HAHUA — BaXHEWMNX (HaKTOB, ITOHATHH, 3aKOHOB W TEOPETHUYCCKHX ITOJIOKCHHM,
JOCTYIHBIX 00OOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, S3blKa HAayKd, B MPHOOIIEHHM K HAyYHBIM
METOAaM TO3HAaHUSl MPU HM3YYEHHH BEUICCTB U XMMHUYECKHX pPeakUuil, B ()OPMUPOBAHHHM M Pa3BUTHU
[I03HABATENbHBIX YMEHUH U MX INPUMEHEHUHM B y4eOHO-IIO3HABATENbHON M yueOHO-HCCIIEN0BATEIbCKOM
JeSITeNIbHOCTH, OCBOCHUH MPABHJ 0€30MIaCHOTO 0OpaIIeHus ¢ BEIIECTBAMHU B TOBCEAHEBHOMN JKU3HHU.

[Tpu M3yueHnHn XMMHH Ha YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHUs BaKHOE 3HAYCHUE MPpHOOpeH
TaKue e, KaK:

— (opMupoBaHHE UWHTEIUICKTYQIBHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHHUYECTBY, CAMOCTOSITEILHOMY NPHUHITHIO PEIICHWH, CIOCOOHOH ananTHpoBaTbcs K OBICTPO
MEHSIFOIIUMCS YCITOBUSIM KHU3HU;

— HampaBJIeHHOCTh OOyYeHHS Ha CHCTeMaTHdecKkoe NpHoOImeHne oOydarommxces K
CaMOCTOSITEIbHOM T103HABATEJILHOW JESTENbHOCTH, HAy4YHBIM METOJaM IO3HaHUS, (OPMHUPYIOLINM
MOTHUBALMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMU;

— obecrieueHre YCIOBHH, CIIOCOOCTBYIONIMX  MPUOOPETEHHIO  OOYYaIOUIMMHUCS — OIMBITA
pa3sHOOOPa3HOM NEsITENbHOCTH, IIO3HAHUSI M CaMOIIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIUH ), IMEIOLINX YHUBEPCAIBHOE 3HAUE€HHUE AJIsl Pa3JINYHBIX BUJOB ACATEILHOCTH;

— (hopmupoBaHue 00IIeH QYHKIMOHATFHON U €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIIC
yMCHI/Iﬁ O6’I)SICHSITI) " OLICHUBATH SBJICHUS OKPYXKAIOLICTO MUPA, UCIIOJIb3Yys 3HAHUA U OIIbIT, NOJIYUCHHBIC
IPU HU3YYEHHHM XUMHH, IPUMEHSTHh MX IPU PELICHUH NpoOjeM B IOBCEAHEBHOH XHM3HU U TPYAOBOU
JeSITENBHOCTHY;

— (¢opMupoBaHUE Y OOYYarOIIUXCS TyMaHUCTHUYECKUX OTHOIICHUN, TOHUMAHHUS [EHHOCTH
XMMUYECKHUX 3HAHMUH Ui BBIPAOOTKH 3KOJIOTHYECKH LeJIeCOO0Pa3HOro MOBEAEHHS B OBITY U TPYAOBOU
NESITENIbHOCTH B LIEJISIX COXPAHEHHUS CBOETO 30POBbS U OKPY KAIOIEH IPUPOAHOM CPEpl;

— Ppa3BUTHE MOTHBALMU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJNIO M CAMOBOCIIMTAaHHMIO HA
OCHOBE YCBOEHHS OOILIEYETOBEYECKUX LEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpodwmis u
HaNpaBJIEHHOCTH JalbHENIEero 00yyeHusl.

OO0miee 4YHMCIIO HYacoB, OTBEACHHBIX JUISI HM3yYCHHUS XHMHUUA Ha YPOBHE OCHOBHOTO OOIIIEro
oOpazoBanusi, coctapisieT 136 yacos: B 8 kinacce — 68 yacoB (2 yaca B Hezien), B 9 kinacce — 68 vacos (2
gaca B HEJIEITIO).



COJAEP)KAHUE OBYYEHMUSA

8 KJIACC

IlepBoHayanbHble XUMHYECKUE TOHATHS

IIpenmer xumuu. Ponb XuMuu B )KM3HU 4Y€IOBEKa. XMMHUSA B cUCTeMe HayK. Tena M BellecTsa.
®dusnueckre CBONCTBA BEIIECTB. ArperatHoe cocTosHue BemiecTB. [loHsATHE O MeTomax MO3HAHUS B
xumun. YucTele BemecTBa M cMecH. CIIoCOOBI pa3aeIeHus] CMECEH.

ATOMBI W MOIIEKYNbl. XUMHYECKHE dIeMeHTh. CHMBOJBI XHMHYECKHUX 3JeMEeHTOB. lIpocteie u
CJIOKHBIE BEIIeCTBAa. ATOMHO-MOJICKYJISIPHOE YUCHUE.

Xumudeckass (opmyna. BaleHTHOCTH aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemlecTB. OTHOCUTENbHAs aToMHas macca. OTHOCHTENbHAs MOJEKyJsipHas macca. MaccoBad
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCTUHEHUU.

KonuuectBo BemectBa. Monb. Monspras macca. B3auMocBsi3b KOJIMYECTBAa, MAacChl M YHCIHA
CTPYKTYPHBIX €IUHHUII BelecTBa. PacueTsl 1o hopMysiaM XUMHUIECKHX COeTMHEHUM.

Ou3nvecKre ¥ XUMHUYECKHE SBICHUSA. XUMUYECKas peakius U e MPU3HAKH. 3aKOH COXpPaHEHUS
MacChl BEIIeCTB. XHMMHUYECKHEe ypaBHeHUs. Kiaccudukaius XUMHUYSCKUX pPEakIuii (COeaHMHEHUS,
pa3oKeHusl, 3aMelICHHs, OOMEHa).

Xumuueckuii sIxcnepumenm.

3HAKOMCTBO C XUMHUYECKOU MOCYAOH, MpaBUiIaMu paboThl B 1a00paTOpru U MpUEMaMy 00paIieHus
C J1abOpaTOpHBIM O00OpYJOBaHHUEM, HW3yYCHHUE M ONHCAHUE (PU3NYECKHX CBOWCTB 00pas3IoB
HEOpPTaHWYECKUX BEIIECTB, HaONMOJeHne (QU3NYecKux (TUTaBlieHME BOCKA, TasHHUE IbIa, PacTHpaHUe
caxapa B CTYyIIKe, KUTICHHE ¥ KOHICHCAITHsI BOJbI) 1 XUMHUYECKHUX (TOPEHNE CBEUYH, MPOKATTMBAHUE METHON
MPOBOJIOKH, B3aWMOJICHCTBHE Meja C KHCJIOTOHM) SBJICHMIA, HAOJIOJCHHE W OIMCaHUE MPU3HAKOB
MPOTEKaHUsI XUMHUECKHAX PeaKInii (pa3ioKeHne caxapa, B3auMOJCHCTBAE CEPHON KUCIIOTHI C XJIOPHIOM
Oapwusi, paznoxkenue runpokcuna mean (II) mpu HarpeBaHum, B3anMoIEHCTBHE JKeJie3a ¢ paCTBOPOM COJIH
menu (II), u3yuenue cnocoOOB pa3/ielieHUs] CMECEH: ¢ MOMOIIBI0 MaruuTa, (pUILTPOBaHKE, BhITIAPUBAHUE,
JUCTHJUIALNS, XpoMaTorpadus, MPOBEICHUE OYMCTKM IIOBAPCHHON COJIM, HAONIOJICHUE M OIMCAHUC
pPe3yIbTaTOB MPOBEACHUS OIBITA, WLTIOCTPUPYIOMIETO 3aKOH COXPAaHEHWS MAacChl, CO3/aHHE Moelneit
MOJIEKYJ (IIapOCTEePKHEBBIX ).

Baskneilimmue npeacTaBuTe/] M HEOPraHUYeCKMX BeLIeCTB

Bozmyx — cmech ra3zoB. CocraB Boznyxa. Kucimopon — anmeMeHT u mpocToe BemecTBo. Haxoxmenue
KHCIIOpOJia B IPHUpoie, GU3NYECKUEe U XUMUYEeCKIe CBOHCTBA (peakiuu ropenust). Oxcunbl. [Ipumenenne
kuciopoga. CrocoObl MMOJydeHHUs] KHUCIOpoAa B J1abOopaToOpuu M HPOMBINUIEHHOCTH. KpyroBopot
Kucioposa B npupoae. O30H — aJutoTporHast MOIU(BUKAIUS KUCIOPO/IA.

TermmoBolr  3deKT XUMHYECKOW  peakIuH, TEePMOXMMHUYECKHE YpaBHEHHUS, DJK30- U
SHIOTEPMUYECKUE PEaKIMH. TOIUIMBO: yrojib U METaH. 3arps3HeHHE BO3/AyXa, YCHICHHE MapHUKOBOTO
a¢dekra, pa3pyiieHIUEe 030HOBOTO CJIOS.

Bonopon — snemeHT M mpocToe BemiecTBO. HaxokneHue Bomopona B MpHUpone, (GU3NIECKHe H
XUMHYECKHE CBONCTBA, TPUMEHEHUE, CITOCOObI moy4yeHus. Kuciorsl u conu.

MounsipHbIii 00bEM Ta30B. Pacu€Thl 0 XUMUYECKUM YpaBHEHHUSIM.

®usnueckue cBoiictBa Bonabl. Bonma kak pactBoputenb. PactBopel. Hackblnennele u
HEHACHIIIICHHBIE PAaCTBOPHI. PacTBOPMMOCTH BeEmIeCTB B BOJie. MaccoBast J0Jisi BEIIeCTBA B PacTBOpE.
Xumugeckre cBoicTBa Boabl. OcHOBaHMS. Poiib pacTBOPOB B MPUPO/IE U B KU3HH UeIOBeKa. KpyroBopot
BOJIbI B IPUPOJE. 3arpsAa3HEHUE NPUPOIHBIX Boj. OXpaHa U OUMCTKA NPUPOJIHBIX BOJ.

Knaccudukamuss  Heopranmyeckux  coeauHenunid.  Okcuael.  Kiaccudukamuss — OKCHIOB:
coireoOpasytomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHBIE) W HecosieoOpasyromme. Homenkmatypa
oKkcuJ0B. OU3NUECKHE U XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHue okcuoB.

OcHoBanus. Kiaccurkanus ocHOBaHHMN: MIETOYN U HEPACTBOPUMBIE OCHOBaHMs. HomeHKIaTypa
ocHOBaHMM. DOU3NYECKHE U XUMUUECKUE CBOWCTBA OCHOBaHUi. [lodyyeHue ocHOBaHUH.

Kucnotsr. Kmaccudukanus kucinor. Homenknarypa kucinor. @Pu3ndecKkre 1 XUMHIECKre CBOMCTBa
kucnoT. Psig aktuBHocT MetauioB H. H. bekerosa. [lonyuenue kucior.

Comu. HomeHknaTypa coneil. @uznyeckue U XUMHUYECKUE cBOMCTBA conei. [lomyduenue coneit.

I'eHeTHYecKas CBSA3h MEXKIY KJIACCAMH HEOPTAaHUICCKUX COSTUHEHUI.

Xumuueckuil Ikcnepumenm:



KadeCTBEHHOE ONpE/ACICHUE COACPKaHMSA KHUCIOpoJa B BO3IyXe, MOJy4YeHHe, coOupaHue,
pacro3HaBaHUE U U3y4€HHE CBOWCTB KUCJIOpOJa, HAOIIOICHUE B3aMMOJEHCTBUS BELIECTB C KUCIOPOIOM
W YCIIOBHS BO3HMKHOBEHHS M MpPEKpalleHus ropeHus (moxkapa), 03HaKoMJIeHHE ¢ 00pa3liaMu OKCHIIOB U
ONMCAaHWE HX CBOKMCTB, TOJNyYeHHE, COOHMpaHHe, paclo3HaBaHWE M HU3YyYCHHE CBOWCTB BOAOPOAA
(ropenne), B3amMomeiictBue Bomopoma ¢ okcumoMm Memd (1) (BO3MOXKHO — HCIOJIB30BaHHE
BUCOMAaTEPUAIIOB), HAOMI0JeHnEe 00pa3OB BEIIECTB KOJMYECTBOM | MOJb, UCCIeJOBaHHE OCOOCHHOCTEN
pacTBOpPEHMsI BEIIECTB C PA3IUYHOM pPacTBOPUMOCTBHIO, NPHUTOTOBIEHHE PACTBOPOB C OINpPEAEICHHOMN
MacCcOBOM JI0JIel pacTBOPCHHOI'O BEILECTBA, B3aUMOICHCTBHE BOABI C METAIaMH (HATPUEM U KaJIbIIUEM)
(BO3MOKHO HCIIOJIb30BaHME BHIEOMATEPHAIIOB), HCCIEAOBaHHE OOpAa3L0B HEOPraHWYECKUX BEIIECTB
Pa3NUYHBIX KJIaccoB, HAOIIONEHNE M3MEHEHUsl OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,
u3yuenue B3ammoneiicTBus okcuaa meau (lI) ¢ pacTBOpoM cepHOI KHCIOTBI, KHCIOT € METaulaMH,
peaxkuii HeWTpanu3auuy, oJy4eHne HepacTBOPUMBIX OCHOBAHUI, BEITECHEHNE OJJHOTO METaJlIa JPYTUM
13 pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTANIBHBIX 3a7au Mo TeMe «BakHelIe K1acchl HEOpraHMIeCKuX
COCIMHEHUI.

IMepuonuyeckuii 3axkoH u Ilepuoguveckas cucrema xuMudeckux »3jaemenroB JI. W.
Menpesneea. CrtpoeHne aToMoB. XHMH4YecKasi CBfA3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHBIE
peakumnu

HCpBBIC IIOIIBITKH KJIaCCI/I(bI/IKaHI/II/I XUMHUYECKUX »djieMeHTOB. IloHsTne o rpymmnax CXOIHBIX
3JIEMEHTOB (ILIEJIIOYHBIE U IMIEJIOYHO3EMEJbHbIE METAJlIbl, TaJOr€Hbl, WHEPTHbIC Ta3bl). DJIEMEHTBHI,
KOTOpbIE 00pa3yroT aM(pOTepHbIE OKCUABI U TUAPOKCHUJIBL.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos . M. Mengeneesa.
Kopotkonepnonnas u mmaHONIEpHoaHas Gpopmel [leproandeckoii cucTeMbl XUMAYECKUX AIIeMeHTOB 1.
N. Meunneneesa. Ilepuonpl u rpynmnel. Ousnueckuil cMbICH MOPAIKOBOIO HOMEpAa, HOMEPOB MEPUOA U
TPYIIIBL DJIEMEHTA.

Crpoenue artomoB. CocTaB aTOMHBIX saep. M3oromsl. OnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obomouek aromoB mepBbix 20 xummdeckux snemeHToB llepmogmdeckoit cucremsr . M. Menneneesa.
XapakTepUCTUKAa XHMHMUYECKOIO 3JIEMEHTa II0 ero nojoxkeHuro B llepumomuueckoit cucreme I M.
Menpeneesa.

3aKOHOMEPHOCTH M3MEHEHHs paanyca aTOMOB XHMHUYECKHX 3JEMEHTOB, METAIMYECKHX U
HEMETANINYECKUX CBOIMCTB 110 IPyNIaM U NepUOJaM.

3uauenne [lepuogmueckoro 3akoHa u Ilepuogmueckoil CHCTEMBI XMMHYECKHUX JJIEMEHTOB [
pa3BuTHUs HayKu U npakTuku. [1. V1. MenaeneeB — y4eHbI U rpaskJaHUH.

Xumnueckast cBsi3b. KoBaneHTHast (MONIsipHAsi U HENOJSIPHAs) CBS3b. DJIEKTPOOTPULATENBHOCTh
XUMHUYECKHX dJIeMeHTOB. MloHHAas CBA3b.

Crenedp oxkuciaeHus. OKHCIUTENLHO--BOCCTAHOBHUTEIbHEIE PCaKnuu. Hpoueccm OKUCJICHUSA Hu
BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii sIxcnepumenm:

n3ydyeHue oOpa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJAEWCTBHE THAPOKCHIA IUHKA C
pacTBOpaMH KHCJIOT W IIEJIOYeH, MPOBEICHHUE OIBITOB, WUIIOCTPUPYIOIIUX HMPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBHUTEINIbHBIX peaklnii (rOpeHue, PeakIMy Pa3IoKEeHUs, COETUHEHU).

Mesxcnpeomemmuule ceazu

Peanuzanusi MeXIIpeqMETHBIX CBSI3€i MPU M3YYEHHUH XMMHHM B 8 KJlacCe OCYILIECTBIISIETCS] depe3
HCTIOJIBb30BaHKUE KaK OOMINX €CTECTBEHHO--HAYUHBIX MOHSTUH, TaK U TIOHITUH, ABISIOMINXCS CUCTEMHBIMU
IJId OTACJIBHBIX MPEAMETOB €CTCCTBECHHO--HAYYHOI'O IIUKJIA.

OOue ecTeCTBEHHO--HAY4YHBIE MOHSATHS: HAY4HbIH (akT, TMIIOTE3a, TEOpHs, 3aKOH, aHau3,
CHHTE3, KiIaccupHKauus, NepUOAMYHOCTh, HAOIIOAEHHE, HKCIEPHUMEHT, MOJCIHPOBaHHE, MU3MEpEHHE,
MOJIETIb, SBJICHUE.

®dusuka: MaTepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIbI, PAMOAKTUBHOCTb,
MOJIEKYJIa, JJIEKTPUYECKUH 3apsi, BEIECTBO, Telo, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, TIas,
(hm3uIecKue BEIMINHBI, SUHUITBI N3MEPEHHSI, KOCMOC, TUIAHETHI, 3BE3/TbI, COTTHIIE.

buonorus: gorocunTes, npixanue, buocdepa.

l'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJIBI, MOJE3HBIE HCKONAEMBIE,
TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMH4YecKasi peaknusi



Ilepuoanueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux snemeHToB Jl. M. Menzaeneena.
Crpoenue aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XHMHYECKHX DJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kalius, KalbllUd M HX COCAUHEHUH B COOTBETCTBUHM C TOJOKEHHUEM 3JECMCHTOB B
[lepuoanueckoil cucteMe U CTPOEHHUEM HX aTOMOB.

CrtpoeHue BemecTBa: BUIBl XUMHUECKON CBSI3U. THITHI KPUCTAITMIECKUX PEIIETOK, 3aBHCHMOCTD
CBOMCTB BEIECTBA OT THIIA KPUCTALTHICCKON PEIICTKN M BUIa XUMUICCKOH CBSI3H.

Krnaccudukaiuss 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XMMUYECKHE CBONCTBA BEIIECTB,
OTHOCAIMXCS K Pa3IWYHbIM  KJaccaM  HEOPraHMYeCKHX  COCIWHEHUN, TeHETHYeCKas CBA3b
HEOpPTaHUYECKUX BEIIECTB.

Krnaccudukamuss XUMHYECKHX peakiuil MO pa3INYHBIM MpHU3HaKaM (I0 YWUCIy M COCTaBy
YUYacTBYIOIIMX B PEAaKIUU BELIECTB, MO TEMIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTENEHEH OKUCIICHHS
XMUMUYECKUX DJIEMEHTOB, M0 OOpaTHMOCTH, MO YYaCTHUIO KaTalu3aTopa). DK30- M JHAOTEPMHUYECKHE
peakuu, TePMOXUMHUYECKIE YPaBHEHUSI.

[lonsiTue 0 CKOpPOCTHM XUMHYECKOH peaknuu. [loHsTHE 00 O0OpaTUMBIX U HEOOpPATHMBIX
XUMUYECKUX peakiusax. [loHATHEe O TOMOTEHHBIX M TE€TEPOTreHHBIX peakuusx. [loHsTHE O KaTamuse.
[lonsTne o XmMHu4YeckoM paBHOBecwH. (DAKTOpHI, BIUSIONINE HA CKOPOCTh XUMHUYECKOH peakmud U
TTOJIO’KEHNE XUMUIECKOTO PAaBHOBECHSI.

OKHCIIUTENTbHO-BOCCTAHOBUTENLHBIE ~ PEaKUUH,  OAJIEKTPOHHBI  OamaHC  OKHCIHMTENbHO-
BOCCTaHOBUTENbHON peakunu. CocTaBlIeHHE YPAaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTENBHBIX PEAKLIUH C
WCIIONIb30BaHMEM METO/Ia SJIEKTPOHHOTO OaaHca.

Teopus 3IEKTPOTUTUICCKON TUCCOIHMAIIH. DJICKTPOIUTHI U HEIJEKTPOIUTHL. KaTHOHBI, aHHOHBL.
MexaHu3M IHUCCOIUAIIMN BEIIECTB C PA3IUYHBIMU BHUAAMH XUMHUECKOU CBs3U. CTENEHb AUCCOIUAIUU.
CunbHBIC U CITa0bIE SIEKTPOJIUTHI.

Peaknum woHHOTO OOMEHa. YCIIOBHS TPOTEKAaHWS peakluii HOHHOTO OOMEHa, TIONHBIE |
COKpaIllCHHblE MOHHBbIE ypaBHEHHs peakuuii. CBoiicTBa KHCIOT, OCHOBaHMH U coJeil B cBeTe
MpeacTaBiIeHuil 00 ANEKTPONIMTHYECKON aucconanui. KadecTBeHHbIE peaknud Ha WOHBL [loHsTHE O
TUAPOJIH3E COJIEH.

Xumuueckuii sIxcnepumenm.

03HAKOMIIEHUE C MOJEISIMA KPUCTAIUIMYECKUX PEIISTOK HEOPTraHMYECKUX BEIIECTB — METAJUIOB U
HemeTaiioB (TpaduTa W anMasa), CIOKHBIX BEUIECTB (XJIOpWAa HATPHs), MCCIEAOBAaHHE 3aBUCUMOCTU
CKOPOCTH  XHMHYECKOW peakIMd OT BO3JCHCTBUS  pa3iW4HbIX  (DAaKTOpOB,  HCCIEAOBAHHE
AJIEKTPOTIPOBOTHOCTH PACTBOPOB BEIIECTB, MPOIECCa JHUCCOIMAIMU KHUCIIOT, WIellodueid W coneit
(BO3MOXHO HCIOJIB30BaHHE BHJEO MAaTEpHUaJOB), MPOBENEHUE OIBITOB, WIIIOCTPUPYIOIMIMX MPHU3HAKH
MPOTEKAHUS Peaknuii HOHHOTO oOMeHa (0OpasoBaHME OCajKa, BBIACICHHME ras3a, oOpa3oBaHUE BOIHI),
OTIBITOB, WLTIOCTPUPYIOIIUX MMPUMEPHI OKUCIHTEIHHO-BOCCTAHOBUTENBHBIX Peakiyii (TOpeHHe, PeaKkInu
pa3NoXKeHUsI, COSAMHEHHUs), PACIIO3HABAHHWE HEOPTaHWYECKHX BEIIECTB C IOMOIIBI0 Ka4eCTBEHHBIX
peaKkIiii Ha HOHBI, PEIICHNE YKCIIEPUMEHTAIBHBIX 3a1a4.

HemeTanjbl 1 HX COeTUHEHUSA

OO0mas xapaktepucTuka TramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTENEeHU
okuciienusi. CTpoeHre U (pu3nUecKrue CBOWCTBA MPOCTHIX BEIIECTB — I'aJOreHOB. XMMHUYECKUE CBOWCTBA
Ha mpuMepe XJIopa (B3auMOJEHCTBUE C MEeTaJllaMH, HEMEeTallJIaMHy, [iesiouaMu). XiaopoBoaopoa. ComnsHas
KHCIIOTa, XUMHYECKHE CBOWCTBA, IOJIyUYeHHUE, NMpuMeHeHHe. JlelicTBHe Xjopa W XJIOPOBOAOpPOAa Ha
OpraHu3M yenoBeka. Baxxkneiline XJIOpUIbl U UX HAXOXKJICHUE B IPUPOJE.

OO6mras xapakTepucTrka 31eMeHTOB VIA-rpymmbl. OcOOCHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIC
crerieHn okucieHus. CtpoeHne W (QU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOAA U CEpBL
AnnorponHple MoaM(UKAMK KHUCIOpoJa H Ccephl. XHMHYECKHEe CBoiicTBa cepbl. CepoBoopof,
cTpoeHne, (usnyeckne M XUMHYECKHE cBOWcTBA. OKCHUIBI CEpPhl Kak TMPEACTABUTEIA KHCIOTHBIX
okcuyoB. CepHasi KucnoTa, GU3NYECKUE M XHMMHYECKHe CBoiicTBa (0OIIME Kak MpeICTaBUTENS Kiacca
KHCIIOT W crieruduieckne). XUMUYECKHe DPEaKIUd, JIS)KAINUe B OCHOBE IPOMEIIIICHHOTO CIocoda
TIOJTydeHUST cepHOi KuCIOTHL. Ilpumenenue cepHOit KUCIOTHL COJM CEpHOM KHUCIIOTHI, KaueCTBEHHAS
peakuust Ha cynbgar-uoH. Haxoxxaenne cepsl U €€ COeNMHEHUM B TpHUpoje. XUMHUYECKOE 3arpsizHeHNe
OKpY)KaroIIeH Cpeabl COSAMHEHUSMHU Cephbl (KHUCIOTHBIC MOXKIW, 3arpsA3HEHUE BO3/IyXa U BOJIOEMOB),
CHOCOOBI €ro MPeI0TBPAILCHHS.

OO01mas xapakTepucTuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHbIC
CTETICHH OKHCIEeHUs. A30T, paclpoCTpaHEeHUEe B MPHUPOJE, (DU3MUECKUE W XMMUYECKHE CBOWCTBA.



Kpyrosopor azora B mpupoae. AMMHAK, ero (u3MYecKHEe M XUMHYECKHE CBOWMCTBa, TOIyYEHHE H
npumenenne. Comu aMMOHUS, UX (U3UYECKHE W XUMHYECKHE CBOICTBaA, mpuMeHeHHe. KadecTBeHHas
peaknys Ha MOHBI aMMOHHS. A30THas KUCIOTa, €¢ MOoNydeHHe, PU3MUECKHEe U XUMHUYECKHE CBOWMCTBA
(oOmme kak MpeAcTaBUTENs Kiacca KUCIOT W cneuuduueckue). Mcmonb3oBaHWEe HUTPATOB M CONed
aMMOHHSI B Ka4eCTBE MHUHEPANbHBIX YOOOpeHHH. XWMHUYECKOe 3arps3HEHHE OKPYXKAIoMIel Cpelsl
COCAMHEHMSIMHU a30Ta (KHCIOTHBIE IOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI U BoJoeMOB). Docdop,
aitoTponHele Moaudukanuu ¢docdopa, ¢puszudeckue n xummyeckue cpoictBa. Okcup docdopa (V) u
(dbocdopnast kucnora, PUINIECKHE W XMMHAYECKHE CBOMCTBa, moimydeHue. Vcnoms3zoBanue (ocdaTtoB B
KauecTBE MHUHEPAIBHBIX YIOOpEHUH.

OO0mast xapaktepucTiKa 35eMeHToB [V A-rpynmbl. OcOOeHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbIe
CTETIEHH OKHCJICHUS. YTIIEPOJ, ajulIOTPONHbIE MOAU(UKAIINK, pacIpOCTpaHEHHE B MpHUpoe, Gpusnyeckue
W XUMHYECKHe cBoicTBa. Ancopbuusa. Kpyroopor yriepoma B mpupoae. OKCHIBI yriepoia, WX
(m3nyecKkne W XMMHUYECKHE CBOWCTBA, NEHCTBHE HAa JKHWBHIE OPTaHM3MBI, MOJyYEHHUE W IPUMEHEHHE.
DKoyloruuecKkue mpoOsieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV), rumoresa rno0anbHOTO MOTEMIICHUS
KJINMAaTa, TapHUKOBBIN 3P deKkT. YrombHas KACIoTa U ¢ COMH, X (PU3UIEeCKUEe U XUMUYECKHE CBOICTBA,
moJydeHne U npuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-WOHBL Vcmomp3oBaHMe KapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIICHHOCTH M CEJILCKOM XO3SICTBE.

[lepBoHavyanbHBle TOHATHA 00 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHHAX yriepoaa (MeTaH,
9TaH, STUIIEH, alleTUJICH, ITAHOII, TIUIEPUH, YKCyCHAas KucioTa). [I[pupoaHbIe HCTOYHUKHU YTIIEBOAOPOIOB
(yronp, mpupoAHbIii ra3, HedThb), NPOAYKTHl HX mepepaboTku (OEH3WH), WX POIb B OBITY H
MpoMbIITIeHHOCTH. [loHsATHE 0 OMOJOrMYecKH BaXKHBIX BEIIECTBAX: XHpaX, OeiKax, yriieBoJax — U UX
POJH B KMU3HU YeJOBeKa. MaTepranbHOe €IMHCTBO OPTAaHMYECKUX U HEOPTAaHUIECKUX COeINHEHHM.

Kpemuwnii, ero ¢u3udeckne U XMMHUYECKHE CBOMCTBA, MONydeHHWe W mpuMeHeHHe. CoequHeHHS
KpeMHus B mpupozae. OOmme mnpencraBieHus o0 okcuae kpemuus (IV) u kpemHHEBOH KHCIOTE.
Cunukatel, UX UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHeHIIne CTPOUTENbHBIE MaTepHAIBL:
KepaMHuKa, CTEKJIO, IIeMEHT, OeToH, xkemne300eToH. IIpoOmembl 06€30MacHOTO  HCIOIB30BaHUS
CTPOUTENLHBIX MaTepPHajIOB B TOBCEAHEBHOM KHU3HU.

Xumuueckuii sIxcnepumenm.

M3ydeHnue o0Opa3llOB HEOPraHWYECKHUX BEIIeCTB, CBOWCTB COJITHOM KHCJIOTHI, IPOBEICHUE
KayeCTBEHHBIX peakluii Ha XJIOPHJI-UOHBI W HaOJIOJCHWE TPH3HAKOB WX IPOTCKAHHUS, OIIBITHI,
oTpaxamomue ¢Quzndeckne M XUMHAYECKHE CBOWCTBa TaJOTCHOB M WX COCIAMHEHHH (BO3MOXKHO
WCIIONIb30BAaHUE  BUIEOMATEPHAIIOB), O3HAKOMIIGHHE C 00pasluamMu  XJIOpUAOB  (TallOTEHUIOB),
O3HAaKOMIJIEHHE C 00pa3llaMH Cepbl M €€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHE BHICOMATEPHAJIOB),
HabJro/ieHue Tporiecca OOYITMBAaHUS caxapa MOJ JAeHCTBHEM KOHICHTPUPOBAHHON CEpHOW KHCIIOTHI,
M3yYeHHE XUMHYECKUX CBOMCTB pPa30aBIIEeHHON CEPHOM KUCIIOTHI, IIPOBEICHNE KAYeCTBEHHOW PEaKIui Ha
cynbhaT-uoH W HaONIOJCHWE TpPU3HAKA e¢ MPOTEKaHWs, O3HAKOMIJICHHE C (DM3MYECKUMH CBOHCTBAMH
a3ota, ¢ochopa U UX coeTMHEHUH (BO3MOXKHO HCIIOJh30BaHUE BHICOMAaTEpHANIOB), 00pas3liaMy a30THBIX
u dochopHbIXx ymoOpeHHH, NOJy4YeHHE, COOMpaHHe, PACclIO3HABAaHHUE M HM3y4YeHHE CBOWCTB aMMHaka,
MpOBE/IeHNE KadeCTBEHHBIX peakIuid Ha HOH aMMOHHS W QochaT-HOH W M3yYeHUe MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJEMCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbI0  (BO3MOXKHO
WCTIOJIb30BaHKE BUACOMATEPUANIOB), U3yUCHUE MOJEJeld KPUCTAIMUECKHX pPENISTOK aimasa, rpadmura,
(ymiepeHa, 03HAKOMJICHHE C MIPOILIECCOM aJICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U
YCTPOICTBOM NMPOTUBOra3a, MojydeHne, COOMpaHue, paclo3HaBaHUE W U3yUEHHE CBOMCTB YTIJIEKHUCIIOTO
ra3a, NMpoBeJieHNe KauyeCTBEHHBIX peakluii Ha KapOOHAT M CHJIMKAT-MOHBI U M3YYeHUE TPU3HAKOB HX
MPOTEKaHUS,  O3HAKOMJICHHE C  NPOAYKIMEH  CHJIMKAaTHOM  NPOMBIIUICHHOCTH,  peLICHHUE
SKCHEPUMEHTAIBHBIX 331a4 10 TeMe «BakHel e HeMeTauTbl U UX COSIMHEHUS.

MeTanibl 1 MX COeTUHEHUS

OOmast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJNIOB Ha OCHOBAHWHM HX TIOJIOKEHUS B
[Tepuonnueckoit cucteme xumuueckux snemeHtoB JI. M. MenneneeBa u crpoeHus atromoB. CTpoeHue
MeTaioB. MeTtaiuiiueckasi CBA3b M MeTaJuIndecKas KPHCTaUTHYeCKas pPEemIeTKa. DIEKTPOXUMHYECKUI
psn HampspkeHWi MeTayuioB. du3mueckre W XUMHYECKHE CBOWcTBa MetayuioB. OOmme crocoObl
MOJTy4eHus] MeTauioB. [IoHITHE O KOPPO3WH METAIIOB, OCHOBHBIE CHOCOOBI 3aLIMTHI UX OT KOPPO3HH.
CrutaBsl (cTanb, 4yryH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHUE B OBITY M IPOMBIIUIEHHOCTH.

[lenounble MeTabl: noJiokeHue B Ilepuoamyeckoi cucreme XxuMuyeckux siemeHToB I, .
MeHneneeBa, CTpOEHHE UX aTOMOB, HaXOXKAEHUE B npupojae. Pusnueckue 1 XMMHYECKHE CBOUCTBaA (Ha



npuMepe HaTpus U Kaiaus). OKCUIBI U TUIPOKCUABI HATpUs U Kanud. [IpuMeHeHne Men04YHbIX METalIoB
U UX COCIUHEHUH.

[[lenouHo3eMenbHbIE METALIBI MarHuii W Kanublui: moynoxeHue B llepuoamueckoil cucrteme
xumudeckux anementoB [. . MenaeneeBa, CTpoeHUE UX aTOMOB, HaXoXkJieHue B mpupoze. duznueckue
M XUMHUYECKHE CBOWCTBAa MAarHWsi W KajblHi. Baxseimme coeanHEHUS KaimbIWs (OKCHI, THIPOKCHI,
comu). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTPaHEHHS.

Amomunuii: nonoxenue B [lepuonuueckoit cucreme xumuueckux aneMentoB J[. YI. Menneneena,
CTPOCHHE aToMa, HaxoXJeHue B Tmpupoae. Dusznyeckue H XUMHUYECKHE CBONCTBA AalIOMHUHHUS.
AmdoTepHBIE CBOMCTBA OKCHIA M THAPOKCH/IA ATFOMUHUS.

Kenezo: nonoxenue B Ilepuoamveckoit cucrteMe xumuueckux sneMmeHtoB [[. M. Menpeneesa,
CTpPOCHHE aToMa, HaxoxkJAeHue B mpupone. Dusznueckue M XUMHUYECKHE CBOMCTBa kene3a. OKCHBL,
rugpokcuasl 1 conn xenesa (1) u sxenesa (1), ux coctas, CBOKWCTBA U MOTyYEHHUE.

Xumuueckuii sIxcnepumenm:

O3HAaKOMIIEHHE C OO0pa3llaMH METaJNIOB M CIUIaBOB, WX (PU3NYECKMMH CBOWCTBAMH, H3yUCHHE
pe3yabTaTOB KOPPO3UM METAIJIOB (BO3MOXKHO HCIIOJIB30BaHHE BHACOMAaTEpHANIOB), OCOOEHHOCTEH
B3aUMOJICUCTBHS OKCHJA KalbllMs M HATpUi C BOAOH (BO3MOXHO HCIOJB30BAaHHUE BHICOMATEPHAIIOB),
WCCIIEIOBAHNE CBOWCTB JKECTKOM BOJBI, TMpoIlecca TOPEHHUS JKene3a B KHCIOpoae (BO3MOXKHO
WCTIONIF30BAaHUE BHICOMATEPHAIIOB), IPU3HAKOB MMPOTEKAHUS KaYECTBEHHBIX PEaKIHii Ha MOHBI: MarHUs,
KaJIbIUsl, ATFOMUHMS, [IMHKA, sxene3a (I1) u xenesza (I1I), mequ (1), HaOmoaeHME M OMKMCAHUE MPOIECCOB
OKpalIMBaHWs ITUIAMEHM HWOHAMH HATpHA, Kalusig ©W KambOusig (BO3MOXKHO  HWCIOJIH30BaHHE
BHJIEOMAaTEPHAJIOB), HCCIeMOBaHIEe aM(OTEPHBIX CBOMCTB THAPOKCHUIA AIFOMHUHUS ¥ THAPOKCHIA ITMHKA,
PEIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME «Baxkneiinme MeTaniabl ¥ UX COCANHCHUSD).

XuMus 4 OKpyxkaumas cpeaa

BemiectBa u MaTepuanbl B IOBCEAHEBHOM KU3HU YeJIOBEKA. be30omacHoe HCIONb30BaHUE BEIIECTB
W XUMHUYECKHX peakiuid B ObITy. [lepBas mOMOIIbL TPH XUMHUUECKUX OKOTaX U OTPABJICHUSX.

XUMHYECKOe 3arpsi3HCHHE OKpY Karomed cpenbl (MpeaenbHas JIOMyCTUMAas KOHIEHTPAIIHS
Bemiects, Aanee — [1JIK). Poxps xumun B pemieHN# SKOIOTHYECKUX MPOoOIIeM.

Xumuueckuii Ixcnepumenm:

u3y4YeHne o0pa3oB MaTEpUAIOB (CTEKIIO, CIUTABBI METAJIOB, TIOJIMMEPHBIE MATEPUAIIBI).

Mescnpeomemmusie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€M MPU U3YyYEHUU XUMHUHU B 9 KJacce OCYILECTBISIETCS 4epe3
HCIIONIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHN, TaK ¥ IOHATUH, SBJISIOMIMXCS CUCTEMHBIMU
IJId OTACJIBHBIX MPEAMETOB €CTCCTBCHHO--HAYYHOI'O IIUKJIA.

OO01IMe eCTeCTBEHHO-HAYYHBIC MOHSATHSA: HAy4YHBbIA (DAaKT, TUIOTE3a, 3aKOH, TEOPHUs, aHaJM3,
CUHTE3, Kiaccu(UKanus, MEePUOANYHOCTh, HAOIIOJIEHHEe, SKCIIEPUMEHT, MOJCIHpPOBAHHE, HW3MEpEHHeE,
MOJIEJTb, SBJICHHE, TAPHUKOBBIN 3P HEKT, TEXHOIOTUS, MaTepHAaIbI.

®dusuka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOMbI, PAAUOAKTUBHOCT,
MOJIEKYJa, OJIEKTPUUECKUN 3apsll, TNPOBOIHWKH, IOIYIPOBOJHUKH, TUIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, Telo, OOBEM, arperaTHOE COCTOSHHWE BEIIecTBa, Ta3, pacTBOpP, pPacTBOPUMOCTb,
KpucTtajuimyeckas peméTKa, CIIJIaBhbI, (bI/ISI/I‘IeCKI/Ie BCJIIMYUHBI, CAWHUIILI HU3MCPCHUA, KOCMHYCCKOC
MPOCTPAHCTBO, IIAHETHI, 3B€3/1bl, COJHIIE.

buonorus:  ¢dotocuHTe3, aApIxaHue, Ouocdepa, SKOCHUCTEMa, MHHEpalbHBIE YHAOOpeHus,
MHUKPOSJIEMEHTBI, MAKPO3JIEMECHTEI, ITUTATCIIbHBIC BEUICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAIbl, TOPHbIE IMOPOJbI, II0JE3HBIE HCKOIAeMBbIE,
TOIUIUBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMWHU HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIbTATbBI

JImaHOCTHBIE pe3yNbTaThl OCBOSHHS MPOTPAMMBI OCHOBHOT'O OOIIIEro 00pa30oBaHUs JOCTHTAIOTCS B
XoAe OOy4eHHUs XMMHUH B €IMHCTBE Y4eOHOW M BOCIHMTATEIbHOH AEATENLHOCTH B COOTBETCTBHH C
TPaJAUIIMOHHBIMA  POCCHHUCKAMH  COLIMOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSMU,
MIPUHATHEIME B 00IIIECTBE NPaBUJIaMH U HOPMaMH TIOBEJEHIS M CIIOCOOCTBYIOT IPOIlECCaM CaMOTIO3HAHUS,
CaMOPa3BUTHS U COLHATHM3ALUHN 00yUJarOIINXCS.

JIMYHOCTHBIE Pe3yNabTaThl OTPAXKalOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTHBHBIX [IEHHOCTHBIX OPUEHTAIINH 1 PACIIMPEHHE OTBITa JIETEIFHOCTH Ha €€ OCHOBE, B TOM YHCJIE B
4acTH:

1) naTpHOTHYECKOT0 BOCIIMTAHUS

LHEHHOCTHOTO OTHOIIEHHSI K OTEUECTBEHHOMY KYJIBTYPHOMY, MCTOPHYECKOMY H HAay4YHOMY
HaCJIeNIO, TIOHUMaHUsI 3HaYCHUS! XUMHUECKONH HAYKH B JKU3HH COBPEMEHHOT0 OOMIeCTBa, COCOOHOCTH
BIIQJIETh JOCTOBEpHOW wWH(pOpMAIMeil O TEepeOBhIX OCTIKCHHAX M OTKPBITHSX MHPOBOM H
OTEUYECTBEHHOU XMMHUH, 3aHHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSAX 00 yCTPOHCTBE MHUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCIIUTAHUS

NPECTABICHHUS O COIMAIBHBIX HOpPMaxX M MpaBHJax MEKIUYHOCTHBIX OTHOUICHUH B KOJUICKTHBE,
KOMMYHHKAaTHUBHOH  KOMIIETCHTHOCTH B  OOIIECTBEHHO TMOJIE3HOW, Y4eOHO-HCCIIEA0BATEILCKOH,
TBOPYECKOW M JPYTUX BUIAX NEATEIHHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOH AesTeNThHOCTH
MpH  BBHIMIOJTHEHWH YYE€OHBIX, TO3HABATEIHHBIX 3ajad, BBITIOJHEHHH XWMHUYECKHX OJKCIIEPUMEHTOB,
CO3JIaHUM Y4eOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHMMAaHHUIO M B3aMMOIIOMOIIM B TMpoliecce 3TOU
y4eOHOW MesATENEHOCTH, TOTOBHOCTH OIIEHWBATh CBOC ITOBEJEHHE W TOCTYIIKH CBOWX TOBapHINEH C
TTO3UIY HPABCTBEHHBIX U IIPABOBBIX HOPM C YIETOM OCO3HAHUS ITOCIIEICTBHMA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS

MHUPOBO33PEHUYECKHE IMPECTABICHUSI O BEHIECTBE M XMMUYECKOH peakiWy, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIIONINE OCHOBY JUIS TTOHUMAaHUS CYIIHOCTH HaYyYHON
KapTHHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHs MPHPOJIBI, B3AMMOCBS3SIX
YeNoBeKa C MPUPOIHON CPeIoil, O POJIM XUMHHU B IO3HAHWUH ITHX 3aKOHOMEPHOCTEI;

MO3HaBaTeNbHbIE MOTHBBI, HAMPABJICHHbIE HA IMOJYYeHHE HOBBIX 3HAHUIA 110 XUMUH, HEOOXOIUMBbIe
Ui OOBSCHEHUS HaONIOAaeMBIX IIPOIECCOB W SBIICHUH, IT03HABATENBHON, WH()OPMAIMOHHON W
YUTATENBCKONW KYJBTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSTENFHOH pabOThl ¢ Y4EOHBIMH TEKCTaMH,
CIPaBOYHOM TUTEPATYPOH, TOCTYIMHBIMU TEXHHUECKUMH CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOy4YeHHI0 W II03HAHWIO, JFOO03HATENFHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
camMo00pa30BaHUIO, TIPOEKTHOH U HCCIIEJOBaTeNbCKONW JEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaTPaBJICHHOCTH U YPOBHS 00YUYCHUS B JAIbHEHIIIEM;

4) popMHupOBaHUS KYJIBTYPHI 310POBb:

OCO3HAaHME IICHHOCTH JKWU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAHOBKM Ha
3[I0POBBI 00pa3 KU3HH, OCO3HAHHE IIOCIICJACTBUI M HEMPHUITHE BPEIHBIX TMPHUBBIYEK (YHOTpeOIeHHUs
AJIKOTOJIs, HAPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJFOICHUS MIPaBMII 0€30MaCHOCTH TIPH O0paIeHHH
C XUMHYECKHMH BEIIECTBAMHU B OBITY U PEATbHOW JKU3HH;

5) Tpy10BOT0 BOCTIUTAHMSA:

UHTEpEeC K MPAKTUIECKOMY M3Y4YEHUIO podeccHii U Tpya pa3inyHoTO poJia, YBOKEHHE K TPYAY H
pe3yJbpTaTaM TPYIOBOH NESITEIbHOCTH, B TOM YHMCIE HA OCHOBE NMPHUMEHEHMS NPEIMETHBIX 3HAHUHU IO
XMMUH, OCO3HAHHBIA BHIOOD HHIMBHUIYaJbHOH TPAGKTOPHUM MPOAOIDKEHUS OOpa3oBaHMs C YYETOM
JUYHOCTHBIX HMHTEPECOB W CHOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH,
YCIENTHOW MpodeCCHOHATEHON JEATENBPHOCTA W Pa3BUTUS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH
a/1anITUPOBaThCs B IPodeccHoHaIbHOM cpee;

6) 3K0JIOrM4eCKOro BOCIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLIEHHE K MPUPOAE KaK MCTOUYHHUKY >KU3HU Ha 3eMile, OCHOBE
e¢ CyIIECTBOBaHMs, MOHMMaHHWE LIEHHOCTH 3/J0pOBOTO M 0e30MmacHOro odpasa XKM3HM, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3MYECKOMY W TICHXHYECKOMY 3/0POBBIO, OCO3HAaHUE IIEHHOCTU
COOJIIOJICHUST TIpaBUJI OE30MacHOr0 TMOBEJEHHUsS NMPH padoTe C BEIIECTBAMH, a TaKKe B CHTYalUsX,
YIPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;



CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJy9aeMble TPU HM3yYCHUHM XHMUH, ISl PEIICHUs 3ajad,
CBSI3aHHBIX C OKpYKalollled NMPUPOJHON Cpelo, MJisi MOBBIIMICHUS YPOBHS SKOJOTHYECKON KYJBTYPHI,
OCO3HaHUs TJOOAIBHOTO XapakTepa HKOJOTHYECKHX NPOOJEeM M MyTed HMX pPEIIeHUS MOCPEICTBOM
METOJOB XUMHH, IKOJOTMYECKOTO MBIIUICHUS, YMEHHS PYKOBOJCTBOBATHCS MM B TO3HABATEIHHOM,
KOMMYHUKATHBHOU U COLIMAIBHOM IIPAKTHUKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe wMerampenMeTHBIX pE3YNbTATOB BBIACNSAIOT 3HAYUMBIE s (OPMHUPOBAHUS
MHPOBO33pEHUS OOIIeHAyYHBIC TTOHITHA (3aKOH, TEOPHS, MPHUHIMUII, THIIOTE3a, (PaKT, cucTema, Mmporecc,
SKCIIEPUMEHT U JIPYyroe.), KOTOPhIC WCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX MpeaAMeTax |
MO3BOJISIOT HA OCHOBE 3HAHWUU M3 ATHX MPEAMETOB (POPMHUPOBATH MPEJACTABICHUE O IICJIOCTHON HAyYHOU
KapTHHE MHpa, W YHUBEpcaiubHble y4eOHble JeiicTBuA (TIO3HABaTeIbHBIE, KOMMYHHKATHBHEIE,
pPEeTyJIATUBHBIC), KOTOpble oOecneunBaroT (OpPMHUPOBaHHME TOTOBHOCTH K  CaMOCTOSTEIHLHOMY
TJIAHUPOBAHUIO U OCYIIECTBIICHUIO YUSOHOH IEATEIIEHOCTH.

Ilo3naBaTe/ibHbIE YHUBEpPCAJbLHbIE YUueOHbIe AeiicTBUS

ba3oBble Joruueckue qeicTBUS:

YMEHHS HCIONB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS TPHW OCBOSHHHM 3HAHWA: PacKpHIBATh
CMBICT XMMHYECKUX TOHATHH (BBIIEIATh WX XapaKTepHbIE NPHU3HAKH, YCTAaHABINBATH B3aUMOCBSI3b C
JIPYTMMHU TIOHSATHSMHM), MCIIONB30BaTh MOHATUS JUISl OOBSCHEHHWS OTHCIbHBIX (DAaKTOB M SIBIICHUM,
BBIOMpAaTh OCHOBAHUS U KPUTECPUH JIIS KiIacCU(PUKALMU XUMUYCCKUX BEIICCTB U XMMHUYCSCKUX PEaKIui,
YCTaHABIMBATh TMPUYNHHO-CIICICTBEHHBIE CBSI3M MEXAY OOBEKTaAMH HW3y4YeHHs, CTPOUTH JIOTHYECKHE
paccyxnenus (MHAYKTHBHBIC, e TyKTUBHbBIC, TIO aHAJIOTHH), ICIAaTh BHIBOABI U 3aKIIIOUCHHUS,

yMEHHE TPUMEHATH B TIpollecce TO3HAHUS TOHATUSA (MPEIMETHBIE U METapPeIMETHBIC),
CUMBOJIIMYECKHE (3HAKOBBIEC) MOJIEIIH, UCTIOIh3yEeMbIe B XUMHUH, IIPE0OPA30BBIBAThH IIUPOKO MTPUMEHIEMBIS
B XUMHH MOJICIBbHBIE MPEACTABICHUS — XUMHUIECKAN 3HAK (CHMBOJ 3J€MEHTa), XUMHUYeCcKass (GopMyiia u
ypaBHEHUE XHMHUYECKOW pEaKkIMu — MPU PEHICHUH Y4eOHO-TO3HABATEIBHBIX 3a7ad, C yYETOM 3THUX
MOJIETIFHBIX TIPEJICTaBIICHHA BBIABIAT, W XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKH H3y4aeMBIX
O0OBEKTOB — XHWMHYECKHX BEIIECTB M XWMHYECKHX pEaKIWid, BBIABIATH OOMIHME 3aKOHOMEPHOCTH,
NIPUYMHHO-CJICICTBEHHBIE CBSI3U U MTPOTUBOPEUUS B U3YUAEMBIX ITPOLIECCAX U SBJICHUSIX.

Ba3oBble uccienoBare/ibCKue AeiCTBUS:

YMEHHE WCIOJIh30BaTh MOCTABIEHHBIE BOIPOCHI B KayeCTBE WHCTPYMEHTA IO3HAHWS, a TaKXKE B
KaueCTBE OCHOBBI i1 (DOPMHUPOBAHHUS THUIIOTE3bl IO TPOBEPKE MPABHILHOCTA BBICKA3bIBAEMBIX
CYXKJICHUU;

MpHOOpETeHNe OIbITa 110 I[UIAHWPOBAaHWIO, OpPraHHM3allid ¥ TPOBEACHUI0 YYCHHYECKUX
SKCIIEPUMEHTOB, YMEHHME HAOIIOaTh 3a XOJIOM IMPOIeCcca, CAMOCTOSATEIBHO IPOTHO3UPOBATH €ro
pe3yibTaT, (QOpMyJIHpOBaTh OO0OOIIEHUS U BBIBOJABI [0 PE3yJbTaTaM IMPOBEACHHOTO  OIIBITA,
WCCIIEIOBAHUS, COCTABIISATE OTYET O MPOJIEIIaHHON padoTe.

PaGora ¢ undopmaunmneii:

YMEHHE BBIOMPATh, AHATTU3UPOBATH M MHTEPIPETUPOBATH MHPOPMAIIHIO PA3ITUYHBIX BUJOB B POPM
MIPEJICTaBJICHHUS, MMOy4aeMyl0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYISIPHAS JTUTEpaTypa XUMHUYECKOTO
CoJIepKaHusl, CIIpaBOYHBIC TTOCOOUS, pecypchl MIHTEepHETa), KPUTUYECKH OICHUBATH MMPOTUBOPEYMBYIO U
HEJI0CTOBEPHYIO HH(OPMAITHIO;

YMEHHE TPUMEHSTh pa3INYHBIE METOIbl M 3alpoChl MPH TOWCKE W OTOOpe HMH(pOpMAlMh U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAWMBIX IS BBITIOJIHCHHUS YY€OHBIX W II03HABATENBHBIX 3aj1ad
ONMpPEACACHHOIO THIIA, MNPUOOPETEHHWE OIbiTa B  O0JACTH  HCIOJb30BaHMS  HMH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO WCIIOJIb30BaHUS Pa3IMIHBIX
IMOMCKOBBIX CHCTEM, CaMOCTOSITEJILHO BHIOMPATh ONTHMAIbHYIO (OopMy MpeACTaBiICHHsS UHPOpPMAIMKH U
WUTIOCTPUPOBATh pelllacMble 3aJaud HECJIOKHBIMHU CXEMaMM, JuarpaMMamu, APYTUMH (QopMaMu
rpadMKu ¥ 1X KOMOMHALIMSMU;

YMEHHE WCIOIb30BaTh W aHATU3UPOBaTh B IIpPOllecCE YYeOHOW M  HCCIEHIOBaTEIbCKON
JESATSILHOCTH MH(POPMAILIMIO O BJIMSHUU MPOMBIILICHHOCTH, CEJIbCKOI0 XO3SHMCTBa W TPAHCIOPTa Ha
COCTOSIHME OKPY>Karollel IpUpOAHON Cpebl.

KoMMyHuKaTHBHBIE YHUBEPCAJbLHbIE YUeOHbI€e e CTBUA:

YMEHHS 33/1aBaTh BOIPOCHI (B XOJie AMaiora W (W) TUCKYCCHH) TIO CYIIECTBY OO0CYXKIaeMoi
TeMbl, GOPMYITHPOBATH CBOH MPEIIOKESHIUS OTHOCUTEIILHO BHITIOTHEHUS PEI0KEHHON 3a0a4K;



YMEHMS TPEICTABIATH IOJNyUYEHHBIE PE3yNbTaThl MMO3HABATENBHOM AEATEIBHOCTH B YCTHBIX U
[IUCbMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALMI0 PE3Y/IbTATOB BBINOJHEHUS XHMHUYECKOTO SKCIEPUMEHTa
(mabopaTopHOro oOmBITa, JTa0OPAaTOPHOH pabOTHl MO MCCICJOBAHUIO CBOWCTB BEUIECTB, y4eOHOTO
MIPOEKTA);

YMEHUSI Y4eOHOro COTpYIHHYECTBA CO CBEPCTHHKAaMH B COBMECTHOM II0O3HABaTEIbHOM U
HCCIIEI0BATENbCKOM JESTENbHOCTH NPH PEIICHUM BO3HMKAMOUIMX MPOOJIeM Ha OCHOBE y4yeTa OO0IIuX
WHTEPECOB M COTJlacoBaHMs MO3MLMH (0OCyXAeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHALIUA COBMECTHBIX JAEWCTBUM, ONpeAeleHHe KPUTEPHEB IO OLEHKE KauecTBa BBHIIOJIHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHBIC YHHBepcaabHbIe YUeOHbIE 1eCTBUS:

YMEHHE CaMOCTOSATENBHO ONpENeNATh LENd [eSTEeIbHOCTH, IUIAaHWPOBaTh, OCYILECTBISTH,
KOHTPOJIMPOBaTh M TMpPU HEOOXOOUMOCTH KOPPEKTHPOBATH CBOKO JIESTEIHHOCTh, BHIOMpaTh Hambolee
3¢ GeKTHBHBIE CIIOCOOBI pelieHNs] YIeOHBIX U MMO3HABATENbHBIX 33124, CAMOCTOSITENBHO COCTABIATh WIIN
KOPPEKTHPOBAThH MPEIOKEHHBIN alTOPUTM JIEHCTBHIA NMPHU BHITIOTHEHUN 33JaHUHN C YIETOM MOTydeHUS
HOBBIX 3HAaHUH 00 wH3y4aeMbIX OOBEKTaX — BEIIECTBAX W pPEaKUMAX, OLECHUBAaTh COOTBETCTBHE
MIOJIyU€HHOT'O pe3yJibTaTa 3asBJICHHOM 1€, YMEHHE MCIIOJIb30BaTh W aHAIM3UPOBATh KOHTEKCTHI,
IpejaraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeMETHBIX PE3yNBTAaTOB MO0 OCBOSHHIO 00SI3aTENBHOTO COJIEPKAHNUS, YCTAHOBICHHOTO
JMaHHOHW (enepabHON paboueii MPorpaMMOit, BBIIEISIFOT: OCBOCHHBIC 00YUYAIONIMMHUCS Hay4YHbIC 3HAHUS,
YMEHUS U CII0cOOBI JeHCTBHM, crienn(pruUecKue Ui NpeAMETHON 001acTu «XUMHUSA», BUABI ACATEILHOCTH
[0 ITOJYYECHUIO HOBOTO 3HAHMS, €ro MHTEepIpeTalry, MpeoOpa3oBaHUI0 U NPUMEHEHHUIO B Pa3lIMYHBIX
y‘-IC6HI)IX 1 HOBBIX CUTYyallHUAX.

K xoniy oOy4enus B 8 Kki1acce nmpeIMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPAXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIINXCS YMEHHIA:

o PacCKpbIBaTh CMBIC/I OCHOBHBIX XUMHUYCCKUX TOHSITHUH: aToOM, MOJICKYJIA, XUMHUYECKHUI 9JICMCHT,
MPOCTOE BEIECTBO, CIOKHOE BEUIECTBO, CMECh (OJJHOPOJIHAS W HEOIHOPOAHAs), BAJICHTHOCTS,
OTHOCHUTEJIbHAsI aTOMHAas W MOJEKYJSpHas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas
Macca, MaccoBas A0JII XMMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJLSIPHBIA 00BEM, OKCHL,
KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATENIEHOCTh, CTENEHb OKHUCIIEHUS, XUMHUYecKas
peakuusi, Kiaccu(uKaIys peakiii: peakiuh COSAWHEHHS, PEaKIMW Pa3NOoKEHUs, PEaKIfu
3aMEIICHUs, peakuud oOMeHa, 3K30- M JHIOTEPMUYECKHE PpEaKLHUH, TEIUIOBOH 3(PQeKT
peakuuu, SOpO aroMa, JJEKTPOHHBIM CiI0Ml aToMa, aTOMHas OpOWTalb, pajuyc aroma,
XUMHYCCKasA CBA3b, MOJIApHAadA W HEIOJAPpHas KOBaJICHTHAA CBA3b, MOHHAA CBA3b, MOH, KATUOH,
aHHOH, PaCTBOP, MaccoBas A0JIs BEIleCTBa (IPOLEHTHAsI KOHIIEHTPALHsI) B paCTBOPE;

®  WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX NMOHATHH W NPUMEHSTH 3TU MOHSTHUS
NIPY ONMCAaHUM BEIIECTB U MX MPEBPAILECHUH;

®  HCIOJB30BaTh XUMHYECKYIO CHMBOIUKY JJISi COCTAaBICHUS (POPMYJ BEIIECTB W YypaBHEHHI
XUMUYECKUX PEAKIIUl;

o OIpeaAciATh BaJICHTHOCTb aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCOUHCHHUAX, CTCIICHb OKHCICHUS
3JIEMEHTOB B OWHApPHBIX COEIMHEHUSX, MPUHAUIEKHOCTh BEUIECTB K OMPENEIICHHOMY Kiaccy
COeMHEHNH 1o QopMynaM, BHI XUMHUYECKOH CBA3M (KOBAJEGHTHAas M HOHHAas) B
HCOPraHNYCCKUX COCANHCHUAX,

e packpeiBaThb cMbicia Ilepuonnueckoro 3akona [I. . MeHueneeBa: JIe€MOHCTPUPOBATH
IIOHUMAaHHE HCpHOJIH‘ICCKOﬁ 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT UX ITOJIOKECHHUS
B Ilepuoanueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOrajpo;

® ONKCHIBaTh M XapaKTepHu3oBaTh TabmnuHyo ¢opmy lleproandeckoil cHCTEMBI XUMHYECKHX
3JIEMEHTOB: pa3NuyaTh MOHATHS «TJIaBHAs MoArpymnmna (A-rpynma)» U «o0o4YHasi MOJArpymmna
(b-rpymma)», Manple U OONbLIME MEPUOIBI, COOTHOCHTH O0O3HAYECHHUS, KOTOPBIE MMEIOTCS B
tabmuue «llepuonmueckass cucrema xumuueckux osnementos Jl. M. MengeneeBa» ¢
YHUCJIOBBIMU XapaKTECPUCTUKaMU CTPOCHUA ATOMOB XHMHUYCCKUX IJICMEHTOB (COCTaB " 3apian
sJIpa, o0IIIee YHCIIO AIEKTPOHOB M PACIIPEIETICHUE UX 10 AJIIEKTPOHHBIM CI0SIM);

e IacCH(PUIUPOBATH XUMHUECKHE HIIEMEHTHI, HEOPIraHUUECKUE BELIECTBA, XMMUYECKUE PEaKIUN
(110 4MCITy ¥ cocTaBy YYacTBYIOUIMX B PEAKIHHU BELIECTB, 110 TEII0BOMY 3 deKTy);



XapaKTepu30BaTh (ONUCHIBATh) OOLIME XMMUYECKUE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB,
HNOATBEp)KIasl OINMCAHUWE MpPUMEpPaMH  MOJIEKYJSAPHBIX YPaBHEHHH COOTBETCTBYIOLIMX
XUMHAYECKHX PEaKIInH;

NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCUMOCTH OT WX KA4eCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU MPOTEKAHHSI XUMHUYECKHX MPEBPAICHUN B PA3IUYHBIX YCIOBHSIX;

BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MacChl BEIIECTB, MACCOBYIO IOJIIO
XMUMHYECKOTO 3J€MEHTa 10 (opMyiie COeIMHEHHs, MACCOBYIO JOJIIO BEIIECTBA B PacTBODE,
IPOBOJUTE PAcUCThl 10 YPABHEHHIO XUMUYECKON PEAKIIUH;

NPUMEHATh OCHOBHBIE ONEPalMd MBICIUTEIBHON JEsITEeNbHOCTH — aHajlu3 M CHHTES,
cpaBHEHHE, 0000IIeHIEe, CUCTEMAaTH3aLUI0, KIaCCU(PHUKALINIO, BBISIBICHUE TPHYHMHHO-
-CIIICTBEHHBIX CBA3€H — M M3YyYEHHs] CBOWCTB BELIECTB M XUMHWYECKHX PEaKIUH,
€CTECTBCHHO-HAY4Hble€ METOJbl IO3HAHUS — HAOMIONCHHUE, H3MEpPEHHE, MOJEIMPOBAHHUE,
9KCIEPUMEHT (peabHbIii U MBICTICHHBIN );

CJIeZIOBATh MPaBUJIaM MOJIb30BAHHU XUMUYECKOH MOCy 0N U TabopaTOpHBIM 000pYAOBaHHEM, a
TaKkKe TMpaBWjaM oOOpalleHus C BeLIeCTBAMH B COOTBETCTBHM C WHCTPYKUUSAMH IIO
BBINIOJIHEHUIO  JIAOOPATOPHBIX ~XMMHUYECKHUX OINBITOB MO TIONYYEHHIO U  COOMPaHUIO
ra3oo0pa3HBIX BemecTB (BOJAOpPOAa W  KHUCIOpOJa), TPUTOTOBICHUIO pAacTBOPOB  C
ONpENIEJICHHOM MacCOBOM [IOJIEM pacTBOPCHHOTO BEIIECTBA, IUIAHUPOBATH K IIPOBOIAUTH
XUMHYECKHE SKCHEPUMEHTHI [0 PACIO3HABAHHUIO PACTBOPOB ILEIOYEH M KHUCIOT C IOMOLIBIO
WHAUKATOPOB (JTakMyc, (heHONMPTaIenH, METUIOPAHXK U APYTHE).

K koHIiy oOyueHus B 9 kjacce mpeaMeTHbIC pe3ysibTaThl Ha 0A30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHIA:

PacKphIBaTh CMBICT OCHOBHBIX XHMUYECKUX TMOHATHIA: XUMUYIECKHIA 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHHOH, TMPOCTOE  BEIIECTBO, CJIOXXHOE  BEMIECTBO, BaJCHTHOCTb,
3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJICHHSA, XUMHUUYECKas pPeaKlMsd, XUMHUYecKas CB3b,
TeroBoi 3 deKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PACcTBOP, JCKTPOIHUTHI, HEANEKTPOIIUTHI,
AIIEKTPOIIUTHYECKAST IUCCOIMANNSA, PEaKIMH HOHHOTO OOMEHa, KaTaln3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTHMble M HEOOpaTHUMBIC pEakIM{, OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC
peaxkiui, OKHCIUTEIb, BOCCTAHOBHUTEIb, OKHCIEHHE K BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
aM(OTepHOCTh, XUMUYECKas CBSA3h (KOBAJICHTHAS, NOHHAS, METAIUTNYECKas ), KPUCTATUTMYECKas
pelIeTka, KOpPO3HWs METAJUIOB, CIUIABhI, CKOPOCTh XWMHYECKOW pEaKIiu, MpeelbHO
nmomyctumas konmentparus [1JIK BemecTa;

WJLTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATAN M MPUMEHATH 3T MOHATHUS
MIPH OTIMCAaHWU BEIIECTB M WX MPEBPAICHUN;

WCIIONb30BaTh XUMHYECKYIO CHUMBOJHKY JUISI COCTaBIEHHS (DOPMYN BEUIECTB M ypaBHEHUH
XUMHYECKHUX PEaKInii;

ONpEENATh BAaJEHTHOCTh M CTENEHb OKHCIEHHUS XHUMHUYECKHUX JJIEMEHTOB B COEIMHEHHSIX
Pa3IMYHOTO COCTaBa, MPHHAJUIEKHOCTh BEIIECTB K OMPENEIICHHOMY KJacCy COEAMHEHUH IO
dopmynam, BHI XMMHYECKOW CBs3M (KOBaJieHTHas, WOHHAs, MeETaJUIMYecKas) B
HEOPraHWYECKNX COEIMHEHUSIX, 3apsj MOHAa 10 XHMUYEeCKoW (opMmyse, XapakTep Cpeasl B
BOJHBIX PACTBOpPAaX HEOPTaHWMYECKUX COEIWHEHHWH, THUI KPUCTAIUIMUECKOM PemeTKH
KOHKPETHOTO BEIIECTBA;

packpbeiBaTh cMbici Ilepuomnueckoro 3akona . M. MenzaeneeBa M JEMOHCTPUPOBATH €ro0
NOHUMAaHHUE: ONMCHIBATH M XapaKTepu3oBaTh TaOnnmuHylo ¢opmy llepuoanveckoil cucremsbl
XUMHYECKHX AJIEMEHTOB: Pa3lIn4aTh MOHATHUS «TJIaBHAS MOATpymia (A-Tpymia)» U «mo0oYHas
noarpynna (b-rpynma)», Maneie u OOJNbIINE TEPHOJBI, COOTHOCHTh O00O3HAYECHUS, KOTOPHIS
UMEIOTCS B TEPHOANYECKONW TaONuIe, ¢ YUCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMHAYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, 001Iee YHCII0 IEKTPOHOB U pacipeesieHue UX
M0 DJCKTPOHHBIM CJIOSIM), OOBSCHATH OOIHME 3aKOHOMEPHOCTH B W3MEHEHUW CBOMCTB
3JIEMEHTOB M WX COEIWHEHHWU B MpEJesiax MaJbIX MEPHOJO0B M TJABHBIX MOATPYII C yYETOM
CTPOEHMSI X aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHMIECKHUE BEIIECTBA, XUMHUYECKHE PEAKLIUH
(mo 4Wcnmy W COCTaBy YYacTBYIOIIMX B PEaKIMU BEHIECTB, MO TEIioBOMY d(GdekTy, o
M3MEHEHHIO CTETIeHEeH OKUCICHN XUMUYECKUX DJIEMEHTOB);



XapaKTepPU30BaTh (OMUCHIBATL) OOIIHME U CHEIU(DUISCKHE XUMUYCCKHAE CBOMCTBA MPOCTBHIX U
CJIOXKHBIX BEIIECTB, TIOJATBEPXKJAs OMUCAHUEC MPHUMEPaMU MOJICKYJSIPHBIX W HOHHBIX
YpaBHEHUH COOTBETCTBYIOLINX XUMHUYECKHX PEAKIINH;

COCTaBIISITh YPaBHEHUsI DJICKTPOIUTUICCKON TUCCOLMAIIMN KHUCIIOT, IeJI0Yei U COJIeH, MOTHbIE
M COKpalIC¢HHbIE YpaBHEHMS peakUWii HOHHOTO OOMEHa, YpaBHEHHS pPEaKIuH,
MOJITBEPIKIAOIIUX CYIIECTBOBAHHE T'CHETHUSCKOW CBSI3M MEXKIY BEIISCTBAMH Pa3UYHBIX
KJIACCOB;

pacKpelBaTh  CYIIHOCTh  OKHCIHTEIBHO-BOCCTAHOBHTENBHBIX  PEAKIUH  MMOCPEJICTBOM
COCTaBIICHHSI DIICKTPOHHOTO OajaHca STHX peaKIuii;

NPOTHO3MPOBAaTh CBOWCTBAa BELIECTB B 3aBHCUMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
NPOTEKAaHUS XUMUYECKUX MPEBPALICHUH B Pa3JINUHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIIECTB, MACCOBYIO JIOJIO
XUMHAYECKOTO 3JeMEHTa 1Mo (opMyiie COeIWHEHHs, MaCCOBYIO JOJIIO BEIIECTBA B PacTBODE,
MPOBOJHTH PACUETHI 10 YPABHEHHIO XMMUYECKOW PEaKIUH;

cOOJIFOIaTh MpaBUIIa MOB30BAHUS XUMHYECKOH MOCyI0i 1 1abopaTopHBIM 000PYIOBaHNEM, a
TaKXe MpaBuia 00palleHus ¢ BENIECTBAMH B COOTBETCTBUU C MHCTPYKIIMSIMH TIO BBITIOJTHEHHIO
nab0paTOpHBIX XUMHYECKHX OMBITOB MO TMOJYYCHUIO M COOMpPaHUIO ra3000pa3HbIX BEIIECTB
(aMMmaKa ¥ yTIIEKUCIIOTO Ta3a);

NPOBOJNTh PEAKIUH, TOATBEPKIAIONINE KAYCCTBCHHBIM COCTaB pa3iMYHBIX BEIICCTB!
pacrmo3HaBaTh OMBITHBIM MYyTEM XJIOPHI-, OPOMUA-, HOTUA-, KapOoHaT-, pocdar-, cuImKar-,
cym,(i)aT-, TUAPOKCHUA-UOHBI, KaTUOHBbI aMMOHU u HOHBbI N3Yy4YCHHBIX MCTAJJIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIaHUYECKUX BEIIECTB,

NPUMEHSATh OCHOBHBIC ONEpaldd MBICITUTEIBHON JESITENBHOCTH — aHalli3 W CHHTES3,
CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIUIO, BEISIBICHHE TPUYNHHO-CIICICTBEHHBIX CBS3CH — IS
H3y4YCHUA CBOMCTB BCUICCTB U XUMHUYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYYHbIC METOAbI ITIO3HAHUSA
— HabroIeHNe, H3MEepEHNe, MOJISTUPOBAaHNE, SKCIIEPUMEHT (PealTbHBIA 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBO yacos
Ne HaunmeHoBaHue pa3iesioB U TeM DJIeKTpOHHBIE (M (poBHIe)
KonTposabHbie IIpakTu4eckue
n/n NporpamMmsl Bcero o0pa3oBaTeJIbHBIE pecypchl
padoThI padoThI
Pa3nen 1. IlepBonayajibHble XUHMUYECKHE MOHITHSA
X — 0
11 eciff;oml:{)zza; 12 ;jf;zecxoﬁ 5 2 brbmmorexa LIOK
' P https://m.edsoo.ru/7f41837c
JEeSTeNLHOCTH YeJIOBeKa
bubnmoreka IJOK
1.2 B 15 1
CHICCTRA I XUMITHCCKHE peakiii https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Paznen 2. Ba:xkueiinne npeIcTaBuTe1d HEOPraHNYeCKHX BelleCcTB
91 Boszayx. Kucnopoa. [onsitue 06 6 Bu6mmoreka [IOK
' OKCHAX https://m.edso0.ru/7f41837c
99 Bonopoa.Ilonarue o kucnorax u 8 1 Bubnmnorexa [JOK
' COIISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonarue 06 5 1 1 bubanoreka [IOK
' OCHOBaHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 butmmoreka [IOK
' HEOPraHUYECKUX COEIMHEHU https://m.edsoo.ru/7f41837c
Hroro o pazneny 30

Pazpnen 3. [lepuoguyecknii 3axkon u llepuonnueckasi cucrema xumudeckux 31emMeHToB . U. MenneneeBa. CtpoeHue aToMOB. XUMHYECKAS CBSI3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHbIE PeaKIIUA

3.1

ITepuoanueckuit 3aK0H 1
[Tepuonnueckas cucrema
XUMHUYECKUX 3eMeHToB J[. M.

butmmoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

Mennene-eBa. CTpoeHHE aToMa

XHUMHYECKasl CBI3b.

3.2 OkuciIuTenbpHO- 8 bubmmorexa [JOK
BOCCTAHOBHTEIbHbIC PEAKIIHH https://m.edsoo.ru/7f41837¢c
Bbubmunorexa IJOK
roro fio prey o https://m.eds;f).ru/?f41837c
PesepBHOE BpeMst 3 bubamoreka [HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

KosmuecTBO yacos JJIeKTPOHHBIE
Ne HaunmMeHoBaHue pa3iesioB U TeM (uudposbie)
Kontposabnsbie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0Opa3oBare/ibHbIe
padoThI padoThI
pecypcsl
Pa3nmen 1. BemecTBO M XUMHYECKHE PeAKIIUH
[ToBTOpenue u yriy0OiaeHne 3HaHUH Bubnmuorexa LHOK
11 5 1
OCHOBHBIX pa3JiesioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmorexa [IOK
' peakumii https://m.eds00.ru/7f41a636
DJIEKTPOIUTUYECKAS JUCCOLUALIUS. bubmmorexa [IOK
13 8 1 1
XUMHYECKHE PEaKIUK B PacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pa3nemy 17
Paznen 2. HemeTasjibl 1 UX cOeTUHEHUS
91 OO01mas XapaKTePUCTHKA XUMHUUECKUX 4 1 Bubnuoreka [IOK
' anemenToB VIIA-rpymmsr. IanoreHst https://m.edsoo.ru/7f41a636
2| 6
' PYIHBL 2-¢P https://m.edso0.ru/7f41a636
COCIUHECHUS
s | S : . oo
. MCHTOB -I'PVYIIIIBI. T H UX
" Py ’ P https://m.edsoo.ru/7f41a636
COCAMHEHHS
1| : 1 , | Btox
' . PYTITE: poAt https://m.edso00.ru/7f41a636
KPEMHHUH U UX COEIUHEHUS
Wroro no pazneny 25

Paznen 3. Merajibl M UX COeAMHECHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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3.1 OO61re CBOKCTBAa METAJNIOB 4 bubmmorexa LIOK
' HIHE CBOMCTBA METaILIo https://m.edsoo.ru/7f41a636
. bu6nmoreka IJOK
3.2 Baxkneiime MeTaiiIbl ¥ UX COSIUHEHNS 16 https://m.edso0.ru/7f41a636
Uroro mo pazuerny 20
Paznen 4. Xumusi 4 OKpy:Kaiomas cpeaa
4.1 BermecTBa 1 MaTepuasbl B JKU3HH YEITOBEKA 3 bubmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pa3nemy 3
p 3 Bu6nuoreka IJOK
C3CPBHOE BpeMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME
8 KUIIACC

KounuyecTBO 4acos Jdara JomaiHee 3aganne DJIeKTPOHHBIE
Ne Tema ypoka U3YyYeHHUS uudpoBbie
n/n Bceero KP P o0pa3oBaTebHbIE
pecypcsl
IMpeamer xumuu. Ponb §1, ctp. 7, ynp. 3,4,5, Tect
1 XIEMfII/I B JKM3HH Y€JIOBEKa. 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d210c
Tena u BemecTBa

5 [TonsiTue o MeTogax 1 §2, ctp. 7, ynp. 2, Tect bubmmoreka [HOK
MMO3HAHUSA B XUMUHA https://m.edsoo.ru/ff0d227e
[paktudeckas padora No 1 odopmuts [1P
«IIpaBuna paboOTHI B

3 JI36DODaTODEI/I 1 IPHUEMBI 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0d23dc
o0pallleHHs ¢ 1a00PATOPHBIM
000pyI0BaHUEMY)

4 YucTele BemeCcTBa U CMECH. 1 §4, ctp. 17, yop. 2,5, Tect Bbubnunorexa [JOK
CriocoOblI pasieneHus cMeceit https://m.edsoo.ru/ff0d26ca
IIpakTrueckas padora Ne 2 odopmurs [1P

5 «Pa3znenenue cmeceit (Ha 1 1 bub6mmoreka [IOK
MpUMEpPE OYUCTKU https://m.edsoo.ru/ff0d28c8
IIOBAPEHHOM COJIH)»

§7,8,18, cTp. 28, TecT,
6 ATOMBI M MOJIEKY.TI 1 OIIPEAEIIECHUS «aTOM», BH6H.H0T6K3 LOK
«MOJIeKyIIay, «HOoHBI», pucynky. | hitps://m.edsoo.ru/ff0d2a6e
XuMHYECKH MEHTHI. 10, 12, ctp. 39, Tect
7 3HaKu (iiIM]fO?IJ:j) ) 1 1§<ap;0q1,<1/1 )1:()3 , , Bubanorexa LIOK
https://m.edsoo.ru/ff0d2be8
XUMUYCCKUX JICMEHTOB



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
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https://m.edsoo.ru/ff0d2be8

IIpocThie U ClOXKHbBIE

§9, cp. 36, TecT

bubmmoreka [JOK

8 BEIIECTBA https://m.edsoo.ru/ff0d2a6¢
CooOuienue mo remMe « ATOMHO-
9 ATOMHO-MOJEKYISIpHOE MOJICKYJIAPHOC yHCHUEY, Bu6mmoreka LIOK
yueHHe MOZCIIH XHMITICCKHX BOIICCTB https://m.edsoo.ru/ff0d2d50
3aKOH ITOCTOSTHCTBA COCTaBa §13, ctp. 39, ynp.3, kapTouKu
X XD
10| Gopwyme. Bancsmsoons BuGmorera LIOK
pMyIa. §14, ctp. 49, ymp.5,6, Tecr, https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHNUYCCKUX
KapTo4ku XO
3JIEMEHTOB
O 11, 14 .41
| o o TSIy 0
' https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
12 MaccoBast 107151 XUMHUYECKOTO §15, erp. 53, ymp. 3,7, ecr, bubmunorexa [LIOK
3JIEMEHTA B COEIUHEHUHU kaproukn XO https://m.edsoo.ru/ff0d350c
§36, ctp. 122, ynp. 3,
13 KomnuectBo BemecTna. Bbubnmnorexa [JOK
Moutb. MossipHast Macca TECT https://m.edsoo.ru/ff0d5230
)] 6 JIP
' https://m.edsoo.ru/ff0d37fa
peakuus
. Hp:3:a;<n u ycnomz:({: §6, cTp. 24, ymp. 2, TecT BuGmorexa LIOK
IIPOTCKAHUA XUMHUYCCKUX
p . https://m.edsoo.ru/ff0d3al6
peakuuit
3aKoH COXpaHEHHS MacChl §19, cTp. 65, TecT, kKapTouku X BuGmorexa LOK
16 BEIIECTB. X UMHYECKHE §20, ctp. 67, yop. 3,4,5,Tect

ypaBHEHUS

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

Brrunciaenus KOJIN4YECTBA,
MacCChblI BEICCTBA 110

§37, ctp. 125, ymp. 1,2

bub6mmoreka [JOK

17 YPaBHEHHSM XUMHUYCCKUX https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarms XuMU4eCKux §21, ctp. 69, cxema 2, c1p. 71,

18 peakuuii (CoeqUHEHUs, ymp. 3 Bu6mmoreka LIOK
pa3noXKeHHsI, 3aMEIICHNUS, https://m.edsoo.ru/ff0d3f34
o0OMeHa)

M. B. JlIomoHOCOB — §39, ctp. 130, ymp. 2,3, Tect

19 YYCHBIH-HIIUKIIOTICANCT. Bu6mmoreka [IOK
OGo61menue u IlogroTosmTsea k KP https:/m.edsoo.ru/ff0d40c4
CHUCTEMaTU3ALMSI 3HAHUI
Kountpoannas Ta Nel IToBTOpUTH TeMy «BemecTBa u

20 H(()) Tell\)a(::JLB;u:)cii: Z ; XI/IMI/I‘-IIG)CKI/IC peZKHI/II/IT brbmmorexa LIOK

https://m.edsoo.ru/ff0d4290
XUMHYECKHE PeaKIum»
Bo3nyx — cmech razos. §27, ctp. 91, ymp. 5,8, Tect

21 Cocras Bo3ayxa. Kucnopon Bbubaunoreka [IOK
— 2JIEMEHT M TIPOCTOe coobuerne no Teme «O30H» https://m.edsoo.ru/ff0d448e
BerectBo. O30H
du3nuecKue U XUMUYECKHIE §22, nmmarpammMma , §23, ctp. 80,

CBOICTBa KHUCIOPOIA mip. 4,5,6,7, Tect

22 (peakuun OKI/ICJ'II;Hflﬂ, PR EH6H.HOTeKa 1OK
roperue). TlomsTie o6 §26, ctp. 87, Tect https://m.edsoo.ru/ff0d4614
OKCHJIax
Crioco0bI oTydeHus §22,24, ctp. 75, ymp. 4,5,6, Tect

93 KHCJIOpO/ia B 1a00paTopuu U Bbub6imoreka [IOK
MPOMBIIICHHOCTH. https://m.edsoo.ru/ff0d497a
IIpuMmeHeHue kucnopoaa
TerutoBoit 3:1)(1)61@ 3agaun mo TXY Butmorexa LOK

24 XUMHUYECKOHN peakiu,

IIOHATHE O

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
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TEPMOXUMUYCCKOM
YpaBHEHUH, 3K30- U
OHAOTCPMHUUYCCKUX PECAKIIUAX

Tomnueo (HedTh, yrons u
MeTaH). 3arpsa3HeHne

COOOIIIEHHE IO TEME

butmuoreka [IOK

2
> BO3/lyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHUS
IpakTuyeckas pabora No 3 odopmuts [1P
26 o TeMe «llonyyeHue u bubmmoreka [JOK
cobupanue KMCIOPOoaa, https://m.edsoo.ru/ff0d4ae2
H3YYEHUE €r0 CBOMCTBY
§28, 29, ctp. 96, TecT, ctp. 101,
B _
97 OAOPOAL = SIIEMCHT 1 ynp. 3, TecT bubmunorexa [LIOK
MIPOCTOE BEIIECTBO.
https://m.edsoo.ru/ffod4dd0
Haxoxnenue B npupone §28, 29, ctp. 100, cxema 39 D
§28, 29, ctp. 96, Tect, ctp. 101,
s d)mlnqecxne U XUMHYECKUE yrp. 3, Tect BuGmiorexa LOK
CBOWCTBA BOJIOPO/IA.
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa §28, 29, ctp. 100, cxema 39 P
29 [ToHsiTEe 0 KMCIOTAX U COMAX i (POPM}\"JTH R bubmorera HOK
KHCIIOT, coneu https://m.edsoo.ru/ff0d50d2
§28, 29, ctp. 96, Tect, ctp. 101,
Cnoco0bl nonyyeHust ynp. 3, Tect bubnunoreka [JOK
30 BOJIOPO/IA B Ta00OPATOPUHU https://m.edsoo.ru/ff0d4dd0
HOPOA paTop §28, 29, ctp. 100, cxema 39 AR
IIpakTryeckas padora Ne 4 odopmurs [1P
31 o teme «llonydyeHue u bu6nmoreka IJOK

cobupanue BOAOPOa,

HU3YVUYEHHE €r0 CBOUCTBY

https://m.edsoo.ru/ff0d4f42
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MostsipHEIH 00BEM Ta30B.

§38, crp. 128, ymp. 3, 4

bubmmoreka [JOK

32 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncienuns ooneéma, §39, ctp. 130, ymp. 2,3, Tect
KOJIMYECTBa BEIlleCTBA Ia3a
33 II0 €T0 H3BeCTHIgMy bubmiorexa LIOK
KOMHYECTBY BEMECTRa MM https://m.edsoo.ru/ff0d55a0
00BEMY
Brruncienus 00bEMOB ra3oB 3aga4n peaknuy Ha OCHOBE
34 10 YPaBHEHHUIO PEaKIINK Ha 3aK0HA 0OBEMHBIX OTHOIICHUI bubamoreka [HOK
OCHOBE 3aKOHA 00BEMHBIX rasoB https://m.edsoo.ru/ff0d5708
OTHOIIICHUH ra30B
§31, coobmieHne Mo TeMe
«O4JucTKa BOJBI»,
35 dusnyeckre U XUMHYCCKHE «MccnenoBanue MITHEBOH bubmunorexa LIOK
CBOWCTBA BOJIBI BOIBD» https://m.edsoo.ru/ff0d587a
§32, ctp. 109, Tect
36 CoctaB ocHoBanuii. [Tonsarue Ta0IINIa HHIUKATOPOB Bubnmnorexa [JOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
§39, onpeneneHus «MCTUHHBIE
Boza kak pacTBoputels. PacTBOPBI», «B3BECH»,
Hacblimentere 1 «OMYIIECUNY, «CYCTICH3HN», CTP. Bu6mmorexa LIOK
37 HEHACBIUEHIRIE PACTBOPH!. 113, ymp. 5, rect https://m.edsoo.ru/ff0d5b40
MaccoBast 107151 BEIIECTBA B
pactBope §40, ctp. 117, ymp. 4,5,6,7,8,9
IIpakTnueckas padora Ne 5 odopmuts [1P, monroroBuThCS K
o teme «lIpuroroBieHue KP
38 pPacTBOpPOB : OIpEIEIEHHON buomiorexa LIOK
N N https://m.edsoo.ru/ff0d5eba
MAacCOBOMH jioJei
PACTBOPEHHOT'O BEIIIECTBAY
39 Kontpoabnas paGora Ne2 noBTOpsITH Temy «Kucnopoa. bubnunorexa [{OK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
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no teme «Kucmaopon.
Bonopoa. Boaga»

Bonopoa. Boxa»

https://m.edsoo.ru/ff0d6342

OKcubL: COCTasB,

§40, crp. 133, Ta0.7, ctp. 134,

40 KnaccnpuKais cxema 6, cp. 135, ynp. 1, cTp. Bu6mnuorexa [IOK
HOMeHKTATY DA ’ 135, ymp. 2,3.,4 https://m.edsoo.ru/ff0d664e
[omyuenue u XuUMHYECKUE §40, crp. 133, Tab.7, cTp. 134,

41 CBOICTBa KHCJIOTHBIX, cxema 6, ctp. 135, ymp. 1, cTp. bubaunoreka [JOK
OCHOBHBIX 1 aM()OTEPHBIX 135, ymp. 2,3,4 https://m.edsoo.ru/ff0d664e
OKCHJIOB
o §41, ctp. 138, cxema 7, 8,

CHOBaHHMS: COCTaB
’ bubmuorexa LIOK

42 42 . 140, 126.9 .144
Egif:;izgﬁ:’l’ 3 p’ 20 zp o > b2, ¢Ip ’ https://m.edsoo.ru/ff0d67ca

ymp. 2,5, Tect

43 [lomyuenue u xuMHIECKHE §43, crp. 148, ymp. 3.4,TecT bubmmoreka [HOK
CBOWCTBA OCHOBAHHMIA https://m.edsoo.ru/ff0d67ca
KHCIIOTHE: COCTaB, §44, yuutb HOpMyITBI KUCIIOT,

a4 KnaccHbuKaIms ctp. 150, cxema 9,10, ctp. 152, Bubanorexa IIOK
HOMeHKIATY A ’ ymp. 2,3,Tect https://m.edsoo.ru/ffOdfee2

45 [Tonyyenue u xumMuyeckue §43, yuTH GopMyIH! KUCHOT, bu6imoreka [IOK
CBOMCTBA KHUCIIOT cTp. 155, ynp. 3,4 https://m.edsoo.ru/ff0dfee2

§46, yuutb (hopMyIIHI coJel,
Conu (cpeaHue): ctp. 158, cxema 11, crp. 159,

16 HOMEHKIJIaTypa, CITI0COOBI ymp. 1,2,3,5, Tect bu6imoreka [IOK
MOJTyYEHUS], XUMHUECKIC §47. s popMyIs! coret https://m.edsoo.ru/00ad9474
CBOICTBa Y Py ’

ctp. 164, ynp. 1,2
47 [paxTnueckas padora No 6. odopmuts [1P bu6mmotexa [{OK

Peienue

https://m.edsoo.ru/00ad9b7c
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OKCIICPUMCHTAJIBHBIX 3a1a4

10 TeMe «OCHOBHBIE KJIACCHI

HEOPraHUYECKUX
COCTUHCHHIDY

I'enetnueckas CBSI3b MCKIOY

§47, ctp. 164, ymip. 3,5,
ITOBTOPUTH CBOMCTBA OKCHUJIOB,

bubmmoreka [JOK

48 ZE:;;?;EH?OP rarecKux KHCJIOT, OCHOBAHHIA, COJEH. https://m.edso0.ru/00ad9a50

49 O6006mmenue u MOAroTOBUTHCS K KP bubmmoreka [JOK
CHCTeMaTH3alys 3HAaHUH https://m.edsoo.ru/00ad9ch2
Konrpoabnas padora Ne3 MTOBTOPUTH CBOICTBA OCHOBHBIX

50 1o teme "OCHOBHBbIE KJIACCOB HEOPraHUYECKUX Bu6mmoreka [IOK
KJIACChI HEOPraHUYEeCKHUX COCIMHEHHIA https://m.edsoo.ru/00ad9ela
coequHeHuin"
ITepBbie NONBITKN §49, KOHCIIEKT JIEKIIHA

51 KJIACCU(UKAIIIH XUMHIECKUX bubamnoreka [HOK
s1eMeHTOB. [TonsTHE 0 https://m.edso0.ru/00ad9ffa
TPYMIIax CXOIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3aKoH 1 §49,50, ctp. 171, ymop. 5, Tect

59 [lepuoanueckas cucrema bubanoreka [HOK
XMMHYECKHX IeMEHTOB JI. §51, ctp. 180, Tect https://m.edso0.ru/00ada52c
N. Menaeneena
[Iepuonsl, rpynisl, KOHCIEKT JICKIUI bu6imoreka [IOK

53
MOATPYIIIBI https://m.edsoo.ru/00ada52c

54 Crpoenue aromos. CocTas §52, cTp. 184, TecT, cocTaBHTE bu6imoreka [IOK
aTOMHBIX siziep. V30Torb Mozenu atomos X3 Nel-20 https://m.edsoo.ru/00ada342
CrpoeHue 31eKTPOHHBIX §53, cTp. 188, Tect, cocTaBUTHL

55 000JI09eK aTOMOB 3JIEMEHTOB 3JIEKTPOHHBIE (DOPMYIIBI AaTOMOB Bbub6imoreka [IOK
[Mepuoanueckoii cuctemsr /. X3 Nel-20 https://m.edsoo.ru/00ada6bc
U. Menneneesa

56 XapakTepucTuka Jatp xapaktepuctuky X3 1mo bubnuoreka [IOK



https://m.edsoo.ru/00ad9a50
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XUMHUYECKOT0 3JIEMEHTA T10
€ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme /1.
N. Menaeneena

IUTaHy

https://m.edsoo.ru/00ada824

3nauenue [lepuoanueckoro
3aKOHa JJIS pa3BUTHS HAYKH

§54, MOATOTOBHUTH COOOIICHUE
10 TeMe «3HaYCHHE

57 a AU €PHOJINYECKOTO 3aKOHA bubmiorexa LIOK
u npaktuku. 1. U. MIEPUOINYECKOTO 3aKOHAY»
P . pHoa https://m.edsoo.ru/00ada96e
MenpeneeB — yUSHBIIH,
MeAaror ¥ rpaxaaHuH
o | e S L o 0k
Y https://m.edsoo.ru/00adaab8
3JIEMEHTOB
59 HonHas xuMH4ecKast CBsI3b 36, CXQMH"O@EBOBELHM bubmorexa [IOK
XUMHIICCKON CBASH https://m.edsoo.ru/00adac34
50 KoBanenrtnas nonspHas $36, CXGMHUO(SP a30BaHMA Bu6mmoreka [IOK
XMMHUYECKAS CBA3b XUMHHCCKON CBASH https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonspHas 336, CXGMI’IVO6pa3OBaHHﬂ bu6imoreka [IOK
XAMUYECKAS CBS3b XUMHHICCKOM CBASH https://m.edsoo.ru/00adaab9
6 Crement oxicnc §57, ctp. 202, ymip. 2, 10 Bu6nuorexa [IOK
TENIEHb OKUCIICHUS
. bopmyn (CO) https://m.edsoo.ru/00adae28
63 OKUCIIUTENBHO- §57, mpumepsr 5 YXP (OBP) bubmmnoreka [HOK
BOCCTaHOBHUTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adb076
64 OkucauTenu u npumeper 5 YXP (OBP) ¢ bu6nmoreka IJOK
BOCCTaHOBUTEIH MEKTPOHHBIM baTaHcOM https://m.edso0.ru/00adb076
I[Ipome:xxyTouHast IToBTOpUTH TEMYy «CTpOoeHUE BuGmorexa LIOK
65 aTTecTalUs. aToMa. XUMHYeCKas CBA3bY

KonTtpoabnas pabora Ned

https://m.edso0.ru/00adb486
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no Teme «CTpoeHune aToma.

XuMuueckas CBA3b»

PesepBHBIN ypoK.

butmmoreka [IOK

66 006006 1
ODIIEHHE 1 . https://m.edsoo.ru/00adb33c
cucreMartuisanus 3HaHUuUu
Pe3epBHBIii ypok.
butmmoreka [IOK
67 1
O6obmerme n . https://m.edsoo.ru/00ad9cb2
cucreMaTtui3anus 3HaHUu
B . https://m.edsoo.ru/ff0d61c6
CUCTeMaTu3anus 3HaHNUU
OBIIEE KOJIMYECTBO HACOB 68

1O ITPOI'PAMME
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9 KJIACC

KonunuyecTBo yacos Hara Jdomamnee DJIeKTPOHHbIE
Ne 3aJaHue nugposbie
Tema ypoka KonTpoabHbie IIpakTu4yeckue
n/n Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
ITepuonnueckuii 3aK0H. KOHCIIEKT JICKLIUI
H P bubamoreka [HOK
epuoauUecKas cucTeMa

1 P 1 https://m.edsoo.ru/00adb5
XUMHYECKUX dJIeMeHTOB /1. 9e
N. Menaeneena _
3aKOHOMEPHOCTH B KOHCIIEKT JICKIHH

AMCHE P cBoiiC bubmmnoreka [HOK

M3MEHEHUH CBOWCTB

2 1 https.//m.edsoo.ru/00adb6
XHUMHUYECKUX 3JIEMEHTOB b6
MIEPBBIX TPEX MEPUOIOB -
Knaccudukarus u KOHCIICKT JICKITHIA bubanoreka [JOK

3 HOMECHKJIATypa 1 https://m.edsoo.ru/00adb7
HEOpPTaHUYECKUX BEIIECTB e2

N KOHCIIEKT
Buas XuMu4ueckoii cBA3U U . bub6mmoreka [IOK
TIEKITUH,
4 THUIbI KPUCTAJUTHYSCKUX 1 https://m.edsoo.ru/00adba
\ MOJITOTOBHUTCS K

pemnIeToK KP c6
Koutpoannasi padora Nel MMOBTOPUTH THUIIbI
no teme «IloBTOpeHue u XUMHYECKUX

5 yrayosjaeHue 3HAHUH 1 1 peakuuit
OCHOBHBIX pa3JejoB Kypca
8 knacca»
Knaccuduxarms YUHUTH CXEMY, bu6mmotexa [IOK

6 XMUMHYIECKUX PEAKITHI 10 1 npumepbl YXP https://m.edsoo.ru/00adbc
pa3INYHBIM PU3HAKAM b0

7 [TonsTHE O CKOpOCTH 1 §4, ctp. 15, ymp. bubmuoreka [IOK

XUMHUUYECKOHN peaKIru.

https://m.edsoo.ru/00adbe
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IToHsTHE O TOMOTE€HHBIX H 2,4, Tect 9a
TETEPOTCHHBIX PEAKIIFIX
[TonsiTHE O XUMUYECKOM §5, ctp. 18, ymp.
aBHOBecuU. DaKTOPHIL, 2,3, Tect
p p bubaunoreka [JOK
BIIHSIIOIINIE HA CKOPOCTH
8 . p https://m.edsoo.ru/00adc2
XUMHYECKOHN peakiu u 8¢
MMOJIOKEHUE XHMUYICCKOTO -
paBHOBeCHS
OKHCIIATETHHO- §1, ctp. 7, ymp. butmoreka LIOK
9 BOCCTAHOBUTENIbHBIE 5,6, TeCT https://m.edsoo.ru/00adca
peakiuu de
§6, ctp. 25, ymp.
Teopust 21MEKTPOIUTUIECKON 3 Bu6mmoreka [IOK
10 nucconuanmu. CUIIbHBIE U https://m.edsoo.ru/00adcd
§7, 8, ctp. 29,
CJTa0BIC AIICKTPOIUTHI 68
ymp. 2, TecT
W §9, ctp. 36, ymp. bubanoreka [{OK
OHHBIC YPAaBHEHUS
11 . P 3,4, Tect https://m.edsoo.ru/00add4
peakiui
48
. coctaBuTh YXP,
XuMHUeCcKre CBOMCTBA
. MOATBEPIKAAIO
KHCJIOT U OCHOBAHHI B CBETE ATBEpIIAIoN Bbubnmnorexa [JOK
. e XUMUYECKHE
12 Ipe/ICTaBICHUH 00 . https://m.edsoo.ru/00add5
. CBOMCTBA
ANEKTPOIIMTHIECKOMN ds8
KHCIIOT H
JIACCOIHAIIHH .
OCHOBaHHI
XUMHYECKHE CBOMCTBA coctaButh YXP,
COJIEH B CBETE MOJITBEPKIAIOIIHN butmmoreka [IOK
13 MpeICTaBICHUH 00 € XUMHYECKUE https://m.edsoo.ru/00add8

BJIEKTPOJIUTUUECKOU
JHCCOLMALUU

CBOMCTBa coueil

b2
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§10, ctp. 40, ymp.

bubnmnoreka [JOK

14 IToHsATHE O THAPOIIU3E COTIEH 2, TeCT https://m.edso0.ru/00add9
d4
MTOBTOPUTH TEMY
S ——— «XHAMUYECKHUE bubmmoreka [IOK
15 . peaxiuu B https://m.edsoo.ru/00addd
CHCTEMAaTH3allus 3HAHUH
BOJHBIX 12
pacTBopax»
oopMuUTH
[pakTudgeckas padora No 1. TpaKTHHCCKYIO bubmmoreka [HOK
16 «Peurenne pabory, https://m.edso0.ru/00addb
DKCIIEPUMEHTAILHBIX 33129 TIOATOTOBUTCA K fa
KP
Konrpoabnas pabora Ne2 noBTopuTh OBP,
1o Teme PO bubnmoreka IJOK
17 «UeKTPOHTH CCK AR https://m.edsoo.ru/00adde
JHCCOIHALIHS. <0
XuMuuyecKkue peakium B _
pacTBOpax»
§12, cTp. 44,
cxema 2, cTp. 45,
tal. 8, ctp. 48,
OO01mas XxapakTepuCTUKa ymp. 2, 3, Tect bubnunoreka [JOK
18 rajloreHoB. XMUMHUYECKUE https://m.edsoo.ru/00addf
CBOMCTBa Ha IIPUMEPE XJIOPa 313, ctp. 49, e2
cxema 3, cTp. 52, -
puc. 11, ctp. 52,
ymp. 2, 5,6, Tect
Xmoposoaopona. ConsHas §14, cTp. 55, bubnmoreka IJOK
19 KHCJIOTa, XUMHUYECKHE ymp. 1, 3 https://m.edsoo.ru/00adel

CBOICTBA, ITOJIy4CHHUE,

04
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MIPUMEHEHUE

[IpakTrueckas padora Ne 2 Odopmuth BuGniorexa LIOK

20 o TeMev “lloyaene HpaiCTIHACcCiyto https://m.edsoo.ru/00ade3
C(\)J‘IHH(‘)‘I/I KHCIIOTHI, U3yUeHHUE pabory 48
€€ CBOUCTB»
Brruucnenus mo pelieHue 3ama4 Bu6morexa LIOK

91 ypaBHeximﬂM XUMHUECKUX Ha U30BITOK U https://m.edsoo.ru/00ade4
peakuuii, eciy OvH U3 HEJ0CTaTOK 88
peareHTOB JaH B N30BITKE -
OO0mas xapakTeprucTHKa Ei;:,[?f ‘ ii, 64 bubmiorexa LIOK

22 » CIP- 0% | hitps://m.edsoo.ru/00ade6
anemeHToB VI A-rpynmbt ymp. 1,4, Tect 4a
AJTOTpOIIHEIE §18, cTp. 66,
MOJU(DUKAIINN CEPBI. cxema 5, c1p. 67, bubanoreka [JOK

23 HaxoxaeHue cepbl 1 €€ ymp. 2, 3, TecT https://m.edso0.ru/00ade6
COCTMHEHUM B IPUPO/IC. 4a
Xumuueckue CBOMCTBa cephl
CepoBo10pOI, CTPOCHHE, §19, ctp. 70, bubnuotexa [IOK

24 bu3nYecKre U XUMUYECKIE ymp. 1,2,3.4, Tect https://m.edsoo.ru/00ade8
CBOMCTBa 02
Oxcungbl cepel. CepHast §20, 21, ctp. 78, BuGnorexa LOK

25 KHEI0Td, (bmmef et yap- 2, 5, TecT. https://m.edsoo.ru/00adea
XUMHUYECKUE CBOHCTRA, 28
MIpUMEHEHNE -
XuUMHUeCcKUe peakium, §20, 21, ctp. 73,
JIeXKalue B OCHOBE yop. 1, 2, 4, TecT.
MPOMBIIIITICHHOT'O CII0co0a Coobmenue o bubmoreka [JOK

26 MOJTyYEHUS CEPHOH TeMe https://m.edsoo.ru/00adec
KHCIIOTBL. XUMHUYECKOE «Kucnorusie 8a
3arps3HEHUE OKPYIKAOIIEH JTOMKITH

CpEJbl COEIMHEHUSIMU CEPBI
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Brruucnenne maccoBont

peUICHUC 3a4a4

bubmmoreka [IOK

27 JI0JTH BBIXO/Ia MIPOIYKTA Ha . https://m.edsoo.ru/00adec
MPAKTUIECKUN
peardn BBIXO]] &
OO01mmas xapakTepucTHKa §23, cTp. 82, ymp.
3IeMEHTOB V A-TpYIIIbIL. 1,2,3 bubaunoreka [JOK
28 A30T, pacpoCcTpaHeHHE B https://m.edsoo.ru/00adee
npupoje, pusnueckue u a6
XUMHYECKUE CBOHCTBA
AMMHuax, ero (pusnIecKre u 324, ctp. 86, puc. bubmmoreka [HOK
29 XMMUYECKHE CBOWCTRA, 21, ctp. 86, ymp. https://m.edso0.ru/00adf0
MIOJIyYEHHUE U IPUMEHEHUE 1,2, rect. 04
H;)aI;TI/;qu;I;a;{ Dz601:. Ne 3 O(I;OpMI/I;"(I: ) Bu6morexa LIOK
30 HO_TeMe CLOTYHEHH HparTHHecy https://m.edsoo.ru/00adf1
aMMHaKa, U3y4eHHUe ero pabory 80
CBOHCTBY o
§27, ctp. 93, Tab.
A3OTHas KHUCIIOTa, €¢ 16, ctp. 95, puc. bubnuotexa [IOK
31 bu3rYecKre U XUMHUYECKHE 26, c1p. 96, yrip. https://m.edsoo.ru/00adf3
CBOMCTBA 2’3, TECT. %
§28, cTp. 97,
Hcnonb3oBaHre HUTPATOB U cxema, ctp. 99,
32 P YAODPCHIIL puc. 27. https://m.eds00.ru/00adf5
XUMHUYECKOE 3arpsi3HEHNE Coo0bmieHue 1mo 18
OKpY’KaloIIeH Cpe/ibl TeMe «A30THBIE T
COCANMHCHUAMU a30Ta yﬂ06peHH5[»
33 docdop. Oxcup pocdopa §29, ctp. 102, Bbu6immoreka [IOK

(V) u bochopnas kucora,

puc. 28, ctp. 104,

https://m.edsoo.ru/00adf6
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https://m.edsoo.ru/00adf68a

(pm3UYECKUE U XUMHUYECKUE tab. 18, crp. 105, 8a

CBOWCTBA, TIOJTy4YCHHUE ymp. 3,4, Tecr.

UcnonszoBanne (ocdaTtos B §30, ctp. 107,

KadecTBE MHUHEPAITBHBIX 1a0.19, cTp. 109, bubaunoreka [JOK

34 yInoOpeHuid. 3arps3HeHHUE tab. 21, ctp. 110, https://m.edsoo.ru/00adfc
MPUPOTHOM CpeIb ymp. 1, 3,4 20
¢dochatamu
§31, cTp. 113,
Tab. 23.
Coobuenue no
TeMe
Yraepon, pacnpocTpaHeHUE «AnnoTpomnHs Bbubaunoreka [IOK
35 B IpHpojIe, GU3NUECKHE U yriepoa» https://m.edsoo.ru/00adfd
XUMHYECKHE CBOMCTBA 9c
§32, ctp. 116,
puc. 32, cp. 117,
ymp. 4,7, Tecr.
Oxcupsl yriepoaa, ux §33, 34, ctp. 120,
¢du3nUecKue U XUMHYECKHE TecT, cTp. 123, bubanoreka [HOK
36 CBOMCTBA. DKOJIOTHUECKHE puc. 34, ctp. 123, https://m.edsoo.ru/00adfe
po0JIEMBbI, CBSI3aHHBIC C ymp. 3,4 be
okcuiom yriaepoaa (1V)
§35, ctp. 127, Bubnmnorexa [JOK
37 VronbHasi KHCIIOTA H €€ COITH puc. 35, e1p. 128, | hine-//m.edsoo.ru/00ae00
ymp. 2, 6,7, Tect. 6c
ITpakTuyeckas pabora Ne 4 Odopmuts
o teMme "[lomyuenue MIPaKTUYECKYIO bu6mmotexa [IOK
38 YIJIEKUCIIOTO ra3a. pabory https://m.edso0.ru/00ae02

KauectBeHHas peakius Ha
KapOoHaT-HOH"

7e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e

HepBOHa‘{aJ'II)HBIC IIOHATHA

KOHCIICKT

. bubmmoreka [IOK
39 00 opranHeckux Al https://m.edso0.ru/00ae05
BEIIIECTBAX KakK O 4o
COEIMHEHMSIX YTIIepoaa -
§37, cTp. 134,
ymp. 3, TecT.
§38, cTp. 137,
yop. 3,4. bubnunoreka [JOK
40 Kpemuuii 1 ero coequHeHUS CooObreHue mo https://m.edso0.ru/00ae08
TEME Oa
«CunukaTtHas
MIPOMBIIUICHHOCT
b».
[pakTryeckas padora Ne 5. Odopmuts I1P.
Pemenne IToaroroBuThCs K Buborexa LOK
41 3KCHeDHMeHTaHHjHX AT KP https://m.edso0.ru/00ae0b
1o reme «BakHe1me 2
HEMETaJLTBl U UX
COCTMHCHMSI
KonTtpoabnas pauﬁoTa Ne3 IToBTOpHUTE TEMY BuGmorexa LIOK
42 no Teme «BaskHeiinue «Hemeramieny https://m.eds00.ru/00ae0e
HEMEeTAJLIbI M UX 18
coeTMHEeHMs
OO0mas xapakTeprucTHKa §39, ctp. 141,
XUMUYECKUX IJIEMEHTOB — ymp. 5,6, Tecr.
MeTaJu10B. MeTtainyeckas bubmuoreka [IOK
43 CBA3b U METAJUINYECKAS https://m.edso0.ru/00ael0

KPUCTAJUTMYECKAs PEIETKA.
dusnyeckue cBoiicTBa
METAIIOB

3e



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

X i 41 . 148
:I\Ziqzcxne CBOICTBa §41, ;T}; , BuGmmorexa LIOK
METaJIIOB. TIp.
44 . yip- £, https://m.edsoo.ru/00aell
OIEKTPOXUMHUSCKHH P 56
HanpspKEHUH METaIoB -
OO01mue crnocoObl MOTyYSHUS §40, 42, crp. 142,
MeTaiioB. CruiaBsbl. cxema 11, crp.
Brrunciienus mo 143, ymp. 2, 3. bubmmoreka [JOK
45 YPaBHEHHUSM XUMHUYECKUX CooB1wenne o https://m.edsoo.ru/00ael1
PeaKuui, el O/MH 13 TeMe «CriaBeI» 6
pEareHToB COAEPIKUT Sanaun Ha
MPUMECH npuMecH
TOHSTHE 0 KODhOSMIL CooOrieHue Bbubanoreka [IOK
46 PP «Koppo3us https://m.edsoo.ru/00ael2
METaJIJIOB
METAJIJIOB) 78
§43, ctp. 152,
ta6. 30, ctp. 153, Bu6nuorexa [IOK
47 LL{en04HbIe METAIIbL cxema 12, c1p. https://m.edso0.ru/00ael4
154, ymp. 4,5,6,
b2
TECT.
IloaroroButh
OKCHIL 1 THADOKCHILL COO0IIIeHHE Bbutmuorexa LIOK
48 A & A «CoenuHeHus https://m.edso0.ru/00ael4
HATpHS U KaJus
HIEJIOYHBIX b2
METaJIJIOBY
[lenouno3zemenbHbIE §44, ctp. 136, bubnmnoreka [HOK
49 METaIbl — KaJbIHH 1 1ab. 32, c1p. 158, | hine://m.edsoo.ru/00ael5
— ymp. 4,5, Tecr. e8
50 Baxneiimue coenuHeHUS IToaroroBuTh butmmoreka [IOK
KaJIbLIUsA cooO1ieHne https://m.edso0.ru/00ael5



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

«CoenuueHus
LLIEJIOYHO3EMEIIBH
BIX METAJUIOBY»

O60061menue u HOBUT OpHth
51 . CBOIiCTBa
CUCTEeMAaTH3alus 3HAHUN
METaJlJIOB
. §45, ctp. 162, Bbubmuoteka LIOK
K 0
52 ,GCTKOCTB BOABLH CTIOCOD ymp. 5, recr. https://m.edsoo.ru/00ael18
e¢ yCTpaHeHUs
86
[pakTudgeckas padora Ne 6 Odopmuts I1P. bubmmnoreka [HOK
53 1o teme "XKecTkocTh BOMIBI U https://m.edsoo.ru/00aela
METOMLI €€ yecTpaHeHus" e8
§46, cTp. 164,
cxema 15, crp. bubmmoreka [HOK
54 AIOMUAHMIH 166, ymp. 5,7, 8, https://m.edsoo.ru/00aelc
TecT. 64
AmdorepHbIe cpoiicTsa §47, ctp. 170, Bubnunoreka [JOK
55 P ymp. 4,5 https://m.edsoo.ru/00aelc
OKCHJIa U TUIPOKCHUJIA 64
§48, ctp. 171, butmmoreka [IOK
56 Keneso 1a0. 33, e1p. 173, | hitns://m.edsoo.ru/00aeld
ymp. 2, 4, Tecr. 386
OKcunpl, THAPOKCHUIIBI 1 §49, ctp. 176, bubnuotexa [JOK
57 couu sxene3a (II) u sxenesa ymp. 1,3,4, Tect. https://m.edsoo.ru/00ae35
(1) e6
[ToBTOpHUTH
58 O06001eHue u CROMCTRA
CHCTEMaTH3aIlnsI 3HAHU I METaJIOB
59 pakTnueckas padora No 7. Odopmuts bu6morexa [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

Perirenune MPAKTHYECKYIO https://m.edsoo.ru/00ae3d
SKCIEPUMCHTAIbHBIX 33/1a4 pabory e8
mo teme «BakHewIme
METAJLIBI M MX COCTMHECHMY
Brruucnenus mo 3agayu Ha
YPaBHEHUSIM XUMHYCCKUX HU30BITOK U
peaKIIHii, eCIu OUH U3 HEIOCTAaTOK, BuGmmorexa LIOK
60 PCArCHTOB Ja B H30bITIE HpHMECH, . https://m.edsoo.ru/00ael7
WJTU COJICPKUT MIPUMECH. MIPaKTUYCCKUN 50
Brruncienuns maccoBoi BBIXO/I -
JIOJIX BBIXOJ1a IIPOYKTa
peakIuu
IToBTOpPUTH
61 O06o0061eHue 1 ) CBOICTBA
CHCTEeMaTU3aIlUs 3HAHHKI METAIIOB
IIpome:xxyTOuHasi IToBTOPHUTH
aTTecTamms. CBOICTBa
62 KonTtposbnas padora Ned METaJIOB U UX
no Teme «BaxkHeiimue COeIMHEHMI
METAJLIbI U HX
COeTUHEHHUSs
Coo01enue 1o
TeMe
BemectBa u matepuaisl B «BeectBa u bubnuotexa [IOK
63 MMOBCETHEBHOM KU3HU Matepuabl B https://m.edsoo.ru/00ae3f
YyeJoBeKa MOBCEHEBHOM 50
JKHU3HU
YeJI0BeKay
Ximieckoe sarpssHete Coo01eHue 1o butmmoreka [IOK
64 TEMeE https://m.edsoo.ru/00ae42

OKpY>Karolen cpeibl

«XHUMH4ecKoe

70



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

3arpsi3HEHHE
OKpY>Karolen
cpeap

Coo01menue 1mo
TeMme «Poib

Ponb xumuum B pemieHun XUMHU B bubmmorexa LHOK
65 1 https://m.edsoo0.ru/00ae42
9KOJIOTHYECKUX TIPOOIeM pelIeHnH 70
9KOJOTHYECKUX
pooIIeM»
Pe3epBHBII ypOK. Bbubaunoreka [IOK
66 Oo6o00IIeHIE U 1 https://m.edso0.ru/00ae0d
cHCcTeEMAaTU3alns 3HaHUI Oa
PesepBHBIiT ypoOK. Bbubnunoreka I[TOK
67 Oo6o00IIeHIE U 1 https://m.edsoo.ru/00adb3
cHCcTEMAaTH3alNs 3HAHUI 3c
PesepBHBIiT ypoK. bubmmoreka [HOK
68 O06001enHne 1 1 https://m.edsoo0.ru/00ad9c
CHCTeMaTH3aIus 3HaHUH b2
OBILIEE KOJIMYECTBO YACOB 68

1O ITPOI'PAMME



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

YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

1. Pym3utuc I'.E XuMus: HeopraH. Xumusi: yaeOHUK 117151 8 KiI. 001ieo0pa3oBaTebHbBIX

yupexaenuit/ I'.E Pynsutuc, @.I' ®enpaman.- 12-e u3a., uctp. - M.: IIpocernienue,

2018

2. Pymzutuc I'.E Xumus: Heopran. Xumus: yueOHUK 17151 9 Ki1. 001eo0pa3oBaTeIbHbIX

yupexaenuit/ I'.E Pynsutuc, @.I" @enpaman.- 12-e uzg., ucrp. - M.: [Ipocsenienue,

2019

3. T'apa H. H., I'abpycea H. . Xumust - 3agaunuk ¢ "momontaukoM". 8-9 kiacchl.
[Tocobue mst yaamuxcst 00meo0pa3zoBaTeNbHBIX yupexkaeHuil. - M.: [IpocBemenue, 2018r.

4. H.E. Ky3neuoBa, A.H.JleBkun « 3anaunuk nmo xumun 8-9 xin.» M.; « Bentana — ['pad»

, 2017

5. I.T'. Xomuenko « COOpHUK 3a/1a4 U YIPAXKHEHHUH 110 XUMUU AJI CPETHEN HIKOIIBD)

M.; « HoBas Boanay, 2018.

6. [lImakoB FO. A. Xumus. 8 kiacc. Jlaboparopusie pabotsl. — Capatos: Jlunei, 20161

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

Jluteparypa nis yuureJs

1. Papeuxuii A.M., I'opuikoa B.I1., Kpyrnukosa JI.H. Jlunakruueckuii marepuai
o xumuu st 8-9 kiraccoB: mocodue s yaurens. — M.: [IpocBemenue, 2017. —
79 c.

2. bpeiirep J.M., Xumus. §-9xmnacc: TuAaKTHUECKUI MaTeprall, CaMOCTOSITEIbHbIE
WUTOTOBBIC KOHTPOJIbHBIE paboThl/JI.M.bpetirep. —Bonrorpan: Yuurens, 2018 r.

3. XuMmus B LIKOJIE: Hay4. METOJ.)KYpH. — M.: Poccuiickas akagemust oOpa3oBaHus,
n3n-Bo «Llearpxummpeccy. — 2018-2019 r.

4. Topkosenko M.IO. Xumus.9 knacc: [loypounslie pa3paboTku K yueOHHKaM
O.C.l'abpuensina, JI.C.I'yzes u ap., I K.Pymsuruca, ®.I'.Oenpamana. — M.:
BAKO, 2018 r. - 368¢

Tabauuot:

1 Cepus cnpaBounbix Tabmuil nmo xumun («llepumomnyeckas cucreMa XUMHUYECKHX
anementoB [I.. MenneneeBa», «PacTBOpUMOCTh COJEN, KUCITOT U OCHOBAaHUW B
BOJE», «ODIIEKTPOXMMUYECKUM Ps  HalpsHKeHUHM  MetaioBy», «Okxpacka
WHJIUKATOPOB B PA3JIMYHBIX CPEIaX»)

Cepust HHCTPYKTUBHBIX TAOJIUII IO XUMHH

Cepust Ta0IHII IO HEOPTAHHUYECKON XUMUU

Cepus TaOIHI] O OPTaHUIECKON XUMHUHU

Cepust Ta0aHII TO XUMHUECKUM MTPOU3BOJICTBAM

S NGRS

Y4eOHO-IpaKkTHYECKOE U YUeOHO-1a00paTOpHOe 000Py/10BaHUE
Ilpuébopel, npucnocobnenusn:



©CoOoNO O WDNE

10.
11
12

Amnmapat (ycTaHOBKa) JUTsl TUCTUIIISIIAN BOBI

Becsr (10 500 kr)

HarpeBatenbHbie TpUOOPHI (JIEKTPOILIUTKA, CITUPTOBKA)
CTOUK HOABEMHBIN

[ItatuB 1151 AEMOHCTPAIMOHHBIX TTPoOUpok [1X-21

IITaruB Metananueckui 111JIb

Arnmapat (mpu0op) ISl MOTy4YeHUs Ta30B

Anmnapar it npoBefieHust XuMuieckux peakiuii AIIXP
[Tpubop 1t HWILTIOCTPAIIUN 3aBUCUMOCTH CKOPOCTH XMMHYECKON pEeaKIuu OT
YCJIOBUUA

[Tpubop A OKKUCIIEHUs CIIUPTa HaJl MEIHBIM KaTaIu3aTopOM
[Tpubop st onpeseneHus cocTaBa Bo3ayxa

[TpubGop mist cobupanus u

XpaHEHUSs Ta30B.

Peaxkmuewl u mamepuaiol.

ERERRRBOONo AN

=
CERG

Ha6op Ne 1 OC «Kucnotsi»

Ha6op Ne 2 OC «Kucnotsi»

Ha6op Ne 3 OC «['unpokcuab»

Ha6op Ne 4 OC «Oxcuapl METAIIIIOBY

Ha6op Ne 5 OC «Metamibb»y

Ha6op Ne 6 OC «llleno4Hble U MIETOYHO-3EMETbHBIE METAILIBI
Ha6op Ne 7 OC «OrneonacHbie

Ha6op Ne 8 OC «I"anorensi»

Hat6op Ne 9 OC «I"anoreHuap»

. Ha6op Ne 10 OC «Cynsdatsl. Cynbdursl. Cynabhuasi»

. HabGop Ne 1 1 OC «KapboHatbi»

. HaGop Ne 12 OC «®ocdatsl.

. HaGop Ne 13 OC «Aneratsl. Pomanuasl. CoemnHEHUS jKee3a
. Habop Ne 14 OC «CoeanHeHust MapraHia

. Habop Ne 15 OC «Coenunenust xpomar»

Ha6op Ne 16 OC «Hutpatsi»

Hab6op Ne 17 OC «MHaukatopb»

Ha6op Ne 18 OC «MuHepasbHble yI00peHUs
Hab6op Ne 24 OC «Marepuaiibi»

Mooenu

1

Ha60p KPpUCTAJUIMYCCKUX PCIICTOK: ajIMa3a, l"pa(i)I/ITa, AUOKCHU A yriIepoaa, Kejie3a,

MarHus, MECIu, HOBapCHHOﬁ COJIH, ﬁona, JIbaa.

No gk wD

HaGop m1st MogenupoBaHusi CTPOSHUST HEOPTAaHUYECKUX BEIIECTB.

HaGop m1st MonenupoBaHus CTPOSHHUSI OPTaHUYECKUX BEIIECTB.

Habop s MogenupoBaHus THTIOB XUMHUECKUX PeaKInid (MOIEIH-aNTUTUKAIIHH ).
Habop 115 MoaenupoBaHus 3IEKTPOHHOIO CTPOEHHS aTOMOB.

Habop m1s MogenupoBaHus CTPOSHUSI aTOMOB U MOJIEKYI (B BUE KOJIBIIETPAHHHKOB)
CnpaBouHo-uH(GOPMAIMOHHBIN cTeH I, «[leproanueckas cucreMa XUMHIECKIX

anemenToB .M. MenneneeBay.



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

UHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. Tlogbopka wuHTepHET-
MaTepHUasoB [l yYUTEIIEH.

http://www.I-micro.ru/index.php?kabinet=3.  Mudopmaiuss 0  HIKOJHHOM
000pyIOBaHUM.

http://www.ceti.ur.ru Caiit IleHTpa 5K0JIOrHYecKOro 00yueHus 1 HHPOPMALIHH.
http://school-collection.edu.ru Exunas xosutekius mudpoBbIX 00pa3oBaTeIbHBIX
pecypcoB.

http://edu. 1c.ru Cucrema nporpamm «1C: O6paszoBanue 3.0»
http://www.ravnovesie.com, www.salebook.ru OGyuaromue Kypcbl «Bai
pEIeTUTOp».

http://v.SCHOOL..ru bu6inoTeka 3eKTPOHHBIX HATJISIIHBIX TTOCOOMIA.

KomnbloTepHoe obecnieueHue

1. CD-ROM Dnekrponnas 6ubnuoreka «lIpocsemenue». Mynbrumeanitnoe
mocobue HoBoro obpasma. 8 kimacc. M.: [Ipoceenienue, 2005t

2. CD-ROM Hudposas 6a3za Buneo. Xumus. CereBas Bepcus.M.: MTHCTUTYT HOBBIX
TexHojorui. MatepaktuBHas iuaust Www.intline.ru, 2006r.

3. CD-ROM IlonHblil HHTEPaKTUBHBIN KYpC XUMUH JUJIS YHaIIUXCsl KO, JUIIEEB,
TUMHA3HM, KOJIJIEIKEH, CTyICHTOB TEXHUYECKUX By30B. [lonnepikka oOydyeHus Ha
oOpazoBarensHOM nopraie «OTKPBITHIN Koutex» WWW. college.ru, 2005r.

4. CD-ROMMUHTEpakTHBHBIIMYIbTUME NS — Kypc. OOpa3oBaTenbHbi Komruieke 1C:
Hkona. Xumus. 8 knacc.nox penakmueit Axine6una A.K., Beimyck 3.00.028, 2005r.

5.

10.

CD-ROM DnexTpoHHBIE YPOKH U TECThI. XUMHsI B 1IKoJe. CI0XKHBIE
XUMHUYECKHUE COEAMHEHUS B MOBCceAHEBHOM *u3HU. M.: [IpocBemenne. ME/IUA,
2005r.

CD-ROM DnexTpoHHBIE YPOKH U TECTH. XUMHS B ITKOJIe. BerecTBa u ux
MIpEeBpALICHUS.

M.: IIpocBemienne. MEJIA, 2005r.

CD-ROM DnekTtpoHHBIE ypOKH W TecThl. XuMus B mkoie. Comu. M.:
[Ipocsemenune. MEJIUA, 2005r.

CD-ROM DnexTpoHHBIE YPOKH W TECTHl. XUMUs B IIKOJIe. MUHEepaIbHbIC
BeniectBa. M.: Ilpocsemenne. MEJIMA, 2005r.

CD-ROM DneKTpoHHBIE YPOKH U TECTHI. XUMHsI B IIKOJIe. BOHBIE pacTBOPHI.
M.: IIpocsemenne. ME/IUA, 2005r.

CD-ROM DneKkTpoHHBIE YPOKH M TECTHI. XUMHSI B IIIKOJIE. ATOM M MOJIEKYJIa.
M.: Ilpocsemenne. MEJIUA, 2005r.


http://www.gnpbu.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/
http://school-collection.edu.ru/
http://edu.1c.ru/
http://www.salebook.ru/
http://v.school.ru/
http://www.intline.ru/
http://www/

