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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs COCTaBIICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTLIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTenbHbIX oprannzanusix Poccuiickoit dexepanuu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHHE O MLeNsaX, oOwed crparernu oOydeHus,
BOCIIUTaHUsSI M Pa3BUTUA OOYYAIOIUXCA CPEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBJIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpelesIeHUe ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIIPENEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIC XapaKTEPUCTUKH COIEP/KAaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3YyYEHHs] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JOIMKH y4eOHOro
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOI MpOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUN K pe3yabTaTaM 00yUEeHUs XUMHUH
Ha YypOBHE Leled H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JeSITeTIbHOCTH 00YUaIoMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpeCTaBICHUN 0 MaTepUabHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUpPYEMbIE XUMHEH
IPECTaBICHUS O B3aUMOIIPEBPAIICHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U IKOIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM s camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITEJIbHOM  y4eOHOM  NeATeIbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK H B
npodeccuoHaIbHOMN e TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO LIEHHOCTHOTO OTHOHIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aJalTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUHU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTrO 00IEero oOpa30BaHHS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIMUMHUCs CUCTEMBI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUH OPTraHNYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
nonxona k e€ mzydenuto. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— MPEICTaBICHUH 00 AMEKTPOIUTUUECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUsI K HAyYHOMY 3HaHUIO U METOJaM I103HaHUs B Hayke. M3yueHune xumun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, f3blka HAayKd, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TNPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U yu4eOHO-HCCIIEJOBATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPABUII O€3011acCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIEHUH, CIOCOOHOW amanTHpOBaThC K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOIITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PYHKIMOHATBHON U €CTECTBEHHO-HAYYHONH TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
ITOBCEJHEBHOM KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO1mee 9nciio 4acoB, OTBEACHHBIX Il M3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBEKa. XMMHs B CUCTEeMEe HayK. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METOJIaX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMecu. CiocoObl pa3ieieHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumudeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10Ji1 XUMHUYECKOT0 JIEMEHTa B COeTUHEHUH.

KonunuectBo BemectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHM.

Ou3nyecKkue W XMUMHYCCKHUE SIBJICHHS. XHUMUYECKas peaknus W e MpPU3HaKh. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XuMuieckue ypaBHeHUs. Kinaccuduxaiys XuMUYecKux peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH IMOCY0M, MpaBWiIaMu paboOThl B Jab0OpaTopuu W NpHEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM OOOpYIOBAHUEM, M3yYCHHE U OMHCAaHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0AeHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KHIICHUE U KOHJICHCAIUS BOJbBI) U XMMHYCCKHUX (TOpEHUE CBEYH,
IPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEICTBHE Mela ¢ KUCIOTOM) sSIBIIEHUH, HaOII01eHne
U ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuuid (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paznoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM coiu Mmenu (ll), usydenwe crmocoOoB
paszeNieHuss CMecCei: C IMOMOINBI0 MarHuTa, (UIBTPOBAaHWE, BBIIAPHBAHHE, IUCTHIUISIIHS,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TOBAPEHHON CONHM, HAOMIOJCHHEe W ONHCAHUE
pe3yNbTaTOB MPOBEJEHUSI OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MacChl, CO3/JaHUE
MojieIe MOJeKy (IIapOCTePIKHEBBIX ).

BakHeiilue npeacTaBUTeIH HEOPTAaHMYECKUX BelIECTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BEILIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TMONyYeHHsS KHUCIOpoJa B JladOpaTopuul U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHas MOAU(pUKAIUS
KHCIIOpO/ia.

TermoBoit >(PekT XUMHUYECKOW peaKIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHIOTEPMUYECKUE peaknuu. TOMIMBO: Yroib M MeTaH. 3arps3HEHHe BO31yXa, YCHIICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT u mpocroe BemlecTBo. HaxoxkaeHue Bogopona B MPHUPOJE,
dbusznyecKrue 1 XUMUYECKHEe CBOMCTBA, MPUMEHEHHE, CITIOCOOBI oNydeHus. KucioTer u comnu.



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

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBOpMMOCTH BelecTB B BoAe. MaccoBas 10y BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoT BOJbl B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcuoBanus. Kiaccudukanust OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenkiarypa ocHoBanuil. @U3MYECKHME M XHUMHUYECKHE CBOWCTBA OCHOBAaHMU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenxknarypa coneil. duznueckue U Xxumudeckue coictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeeNIEHUuE COJCpKaHUs KUCIOpPOoJa B BO3AYyXe, [IOJIy4eHHUE, COOMpaHUe,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U TMpEKpallleHus ropeHus (moxkapa), 03HaKOMIIEHUE C
o0pa3laMu OKCHJIOB M ONHCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB), HAOIIOCHHE 00pa3loB BELIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C PA3IU4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPENEIEHHOM MacCOBOM JOJ€d pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHUE OOpPA3I[0B HEOPTaHMYECKUX BELIECTB PAa3IHUYHBIX KJIACCOB,
HaOI0/IeHUE M3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpPax KHCIOT U MIENIOYel, M3ydyeHHUe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuuii HEeUTpalIu3alru, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHWMW, BBITECHEHUE OJHOTO
MeTaJljla PYTUM U3 pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MennesieeBa. Ctpoenune aToMoB. XUMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdieMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIETIOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, UHEPTHBIE ra3bl).
DNEeMEHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucremMa xumuueckux a3nemeHtoB . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI DJIEMEHTA.

Crpoenune aromoB. CocraB aroMHbIX szaep. M3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20 XUMUYECKHX deMeHTOB [leproaudeckoil CHCTeMbI



. W. MenneneeBa. XapakTepHCTHKa XHMHUYECKOIO 3JIEMEHTAa IO €ro IMOJOXKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Paiuyca aTOMOB XUMUYECKUX JIEMEHTOB, METAIINYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cuCTEMbl XUMUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  IIpouecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanuzanus MexnpeaMeTHBIX CBA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYILIECTBISAETCA
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSITHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUISI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IIOHATHSA: HAy4HbIH (akT, THUmoTe3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, MOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, Kbl U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHHEM 3JIeMeHTOB B [leproaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIUIMYECKHX PEMIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakiuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, M0 YYAaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsitTne o cxopoctu xumuueckoi peakiuu. IlonsTHe 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o



katannse. lloHaTHe o0 XuMudeckoM paBHOBecuH. DakTOphl, BIMSIONME HAa CKOPOCTb
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEJIbHOM peakiuu. COCTaBl€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOJIb30BAaHUEM METO/1a SJICKTPOHHOI 0 OaaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb qucconnanuu. CuiabHbIE U CIIA0bIe SIEKTPOIUTHI.

Peakiun moHHOro ooMeHa. YcCilOBHs NPOTEKaHUs peaklUil HOHHOro oOMeHa, IOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpeACTaBICHUN 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakuud Ha HWOHBI
[TonsiTHe 0 rupoIN3€e COJEH.

XumuuecKkuii IKcnepumennt.

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEILECTB —
METaJUIOB M HEMeTauioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHMUYECKOW pEeaKkIMM OT BO3AECUCTBHUS PA3IUUHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, IMpoliecca AUCCOLMALUU
KHUCJIOT, ILIEeNo4Ye U cojeidl (BO3MOJKHO HCIIOJIb30BAHME BHUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IPU3HAKU NPOTEKaHMs Peakiuil MOHHOro oOMeHa (oOpa3zoBaHHE
ocajika, BblAEJICHME Tra3a, 00pa3oBaHHME BOJbI), OINbBITOB, WIIOCTPUPYIOIUX [PUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (FOpeHue, peakiuu pasjiokKeHUs, COeAMHEHUs),
pacno3HaBaHUE HEOPraHWYECKUX BEILIECTB C IOMOIIbIO KAaYeCTBEHHBIX pEaKkLUUi Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHne W (DU3MYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTaJulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyueHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0XJIEHUE B IPUPO/IE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHne M (pu3MyecKhe CBOWCTBA NMPOCTHIX BELIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecCKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KUCJIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluy,
Jekallie B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus cepHoil KucnoTel. IlpumeHenue
cepHol kucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAas peakuus Ha cyiabdar-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEeHHE OKpY’Karollell cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (Qumdeckue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4eckue 1 XMMUYeCcKHue
CBOWCTBA, MoylyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYecKre U XMMUYECKHe CBOICTRa,
npuMmeHeHrne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIydeHUE,



du3nveckue W XHMMHYECKHE CBOMCTBa (OOmME KaK TPEICTAaBUTENs Kiacca KHCIOT |
cneunduyeckue). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAlolleld cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
O, 3arps3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Pocdop, amaoTpornHble MOAUDUKALNN
docdopa, puzndeckue u xumuieckue cpoiictBa. Okcup dochopa (V) u dhochopHas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Mcmomb3zoBanue ¢ochaToB B KadyecTBE
MUHEPAIbHBIX YI00PEHHA.

O6mas xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUA. YTJEepo/, aJUIOTPOIIHbIE MOAU(UKAIINK, PACTIPOCTPAHEHHE B
npupoje, Gu3ndeckne u XUMUYECKUe CBOMCTBA. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, ux GU3NUYecKue U XMMUYECKHE CBOMCTBA, JICHCTBHE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a I100aIbHOTO MOTEIUIEHHUs KJIMMaTa, MapHUKOBBIA 3Q¢eKkT. YToibHas KUCIOTa U €€
CONM, WX (PU3MUECKHUE M XUMHYECKHE CBOICTBa, MOJy4yeHHWE M mpuMeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIHIIMHE,
MPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIUHEHHSX YIiepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJ, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTHl HX TNEepepabOTKu
(OeH3uH), uX poyib B OBITY U MPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaXKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBojJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpeacraieHuss o6 okcune kpemuus (V) u
KpeMHUEBOM kucinoTe. CUIUKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiinue
CTpPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCIIOJIb30BAaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWMS, OIBITHI,
oTpakaromme (GU3NIEeCKue U XUMHUYECKHE CBOHCTBA TaJOT€HOB M UX COCIMHEHHUH (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBiICHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KAaYyeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COETUHEHUH
(BO3MOYKHO HCIIOJI30BaHKUE BUIEOMATEpUANIOB), 00pa3aMu a30THBIX U (POCHOPHBIX yA00peHuH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaka, IPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUsA U Qocdar-nOH U U3YYeHHE NPHU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeAbI0 (BO3MOKHO
HCIIOJIb30BaHUE BUJECOMATEPHAIOB), U3y4YEHHE MOJENeld KpUCTANIMYECKHX PpEemIETOK aiamasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MojydeHue, cooupanue, pacrio3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IMPOBEJCHHE KAUeCTBEHHBIX pEaKklIMi Ha KapOoHAT U
CHIINKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIHEH



CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PELNICHUE SKCIEPUMEHTAIBHBIX 3a1a4d No Teme «BaxHenmune
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/ibl M UX COeTUHEHUS

OO0mass xapakTepUCTHUKA XHUMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTaioB. MeTajnuyeckas CBsI3b M METaUIMYECKas KpHUCTAJUIMYECKast
pemiéTka. DIEKTPOXUMHUYECKUN psifl HanpsbDKeHUH MeTamioB. Du3nueckue U XUMHUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'yH, AIOpaTIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[Ilenoynble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cCUCTEME XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. Puznueckue U XMMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupoje. Pusnueckue U XUMMUYECKHUE CBOICTBA MAarHus W Kaiblus. BaxkHeilmue coeanHEHUs
KaIbIUsl (OKCH, TUAPOKCU, COJN). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MeneneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupojae. Gusnyeckne 1 XUMHUYECKUE CBOMCTBA
anmoMuHUSA. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpoeHHE aTromMa, HaxokJIeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
xene3a. Okeupawl, Tuapokeunbl u conu skenesa (I1) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C O00pa3laMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOMCTBAMH,
U3YYEHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONB30BAHHE BHAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOU (BO3MOYKHO UCTIOJIB30BaHUE
BUJICOMATEpHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs >JKee3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaIOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KajablUs, aIFOMUHUS, IMHKA, xkene3a (I1) u sxenesa
(1), meau (1), HaGarOIEHME U OMMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH HOHAMH HATPHS,
KaJiusl U KaJbliig (BO3MOXHO MCIIOJIb30BaHHME BHAEOMATEPUANIOB), UCCIIEI0OBaHIE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS M THJIPOKCH/IA LIMHKA, PEIIEHUE SKCIIePUMEHTAIbHBIX 3aa4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyKamouas cpeia

BemectBa 1 maTepuaibl B MOBCEJHEBHOM JKHU3HM uYeloBeKa. be3omacHoe HCIoyib30BaHKE
BEIIECTB M XHWMHUYECKHX peaknuii B ObiTy. IlepBas momomp Npu XHMHYECKHUX OXKOTax U
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMas KOHIEHTpaIUs
BenlecTs, gainee — [1/IK). Pons Xxumuu B perieHuu 3K0JI0THYECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHrue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBbl METAIJIOB, MOJTMMEPHBIC MAaTEPUATIBI).

Mesicnpeomemmuuie ceasu



Peanu3anus MeXNPEIMETHBIX CBA3CH MPU U3yYEHUH XHUMHUH B 9 KJIacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
ABJIAIOIINUXCA CUCTECMHBIMU JJIA OTACJIBHBIX ITPEAMCTOB CCTCCTBCHHO-HAYYHOI'O ITHUKJIA.

OO1IMe eCTeCTBEHHO-HAYYHbIC TOHITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOPH,
aHaJ M3,  CHHTE3,  KIacCHpHKAUWsA,  MEPUOAMYHOCTh,  HAOJIOJCHHE,  IKCIICPUMEHT,
MOJICIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®usuka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUJI, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpUCTAJUIMYECKass peHI€Tka, CIjiaBbl, (U3MYCCKHE BEIUYHMHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHETHI, 3BE31b1, COHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadusi: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, IOJEC3HBIC
HCKOITAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B X0OZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH U  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU IOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALWN M PACHIMPEHHE OMbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIeINI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKaTHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JAPYIMX BHAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[aHUM YYEeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILECCe 3TOM y4eOHOM AedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEIEHHE W TIOCTYNMKHA CBOMX TOBApPHUIIECH C IO3WUIMH HPAaBCTBEHHBIX M
MIPAaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBIH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUS O BeUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABIISIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TMPUPOIBI, B3aMMOCBS3X UYEIOBEKA C MPHUPOIHONU CPENOi, O POIH
XMMHHU B TIO3HAHUM ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha IOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMAIMOHHON M YNTATEIBCKON KYJIBTYpHI, B TOM YHCII€ HABBIKOB CAMOCTOSITEITHbHON paOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpEeACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW W HMCCIIEIOBATEIBCKONW JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0POBBIH 00pa3 JKW3HW, OCO3HAHHWE TIOCIEACTBUN W HENMPHUATHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOorojs, HapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO Mpodeccuii u Tpyaa pa3iudHOro poJia, yBaXKCHHUE K
TPyAy W pe3ylibTaTaM TPYIOBOH JEATEILHOCTH, B TOM YHCJIC Ha OCHOBE IPUMCHCHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HH Ha 3emIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHUE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHHS TNTOOATBHOTO XapaKTepa 3KOJIOTMYECKHX MPOOJIeM M MyTel MX pelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX PE3yIbTATOB BBINCISAIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ATHUX MPEAMETOB (POPMHPOBATH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHIMH), UCIIOIH30BATh MOHATHUS JIJISI OOBSICHEHHUSI
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUCHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ¢ TyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM peakiud — TP PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKUX BCIIICCTB U
XUMHYECKHX DPEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYNHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HMCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B KayeCTBE WHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOI0M IPOIIECCca, CaMOCTOSITEIbHO TPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3TMYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI MPH TIOUCKE U 0TOOpE MH(pOpMAIINU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh U AHAIU3UPOBATh B MpoOIecce y4EOHOW M WCCIIEI0BATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B XoJe auanora W (WIM) JUCKYCCHH) TIO CYHIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIE/I0OBATEIbCKON JIEATENIbHOCTH TPU PEIIEHHHM BO3HHUKAIOIIMX MpOoOJeM Ha OCHOBE YUETa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIbHO OMPEAETATh eI IeATeIbHOCTH, MJIaHUPOBATh, OCYIIECTBISTD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATH MM KOPPEKTHUPOBATh MPEIOKEHHBIN alropuT™M ACUCTBUM Npu
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, Ipe/IaraéMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



0o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIIOCOOBI JCHCTBUM, crnenuduvecKkue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHUN:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBass M0 XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkiuii: peakluu COEIMHEHUs, PEaKLIUU Pa3I0KEHUs, PEAKIIUN 3aMELCHUS, PEaKIU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAsl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosoxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPUOIbI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielIeHUe UX 10 3JIEKTPOHHBIM CJI05IM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHUCAaHWE TMpPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CUCTEMATH3AINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBS3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XHMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIOM U  JabOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEIHIECTB (BOAOPOJA M KHCIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE SKCIIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIMKATOPOB (JIakmMyc, (heHoadTaIeuH, METUIOPAHK U IPyTHUe).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, pEaKIUH HOHHOrO OOMEHa,
KaTajan3aTop, XHUMHYECKOE paBHOBECHE, OOpaTHMBIE W HEOOpAaTUMBIC pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAS, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHYECKOW peakIuH, MPeAeIbHO JOMyCTUMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJISI COCTaBJICHHS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJIGHTHAs, MOHHAs,
MEeTaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPbIE HMEIOTCI B MEPHOJUYECKON Tabnuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX 0 AJIEKTPOHHBIM CIIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB DJJEMEHTOB M HX
COEIMHEHUH B MpEJeax MajblX MEPUOAOB M TJABHBIX MOJArPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHHUIO CTENICHEH OKUCICHHUS] XUMUYECKHIX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME U CHEHU(PUYECKHEe XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOILUX XUMUYECKUX pEaKLU;

COCTaBJIATh YPABHEHHUSI JICKTPOJIUTHUYECKON JUCCOUMALIMU KUCIIOT, LIENOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWja IOJIB30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opy/noBaHuEeM, a TakKe MpaBuia OOpalleHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU MO BBITOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPA3JIMYHBIX BEUIECTB:
pacrmo3HaBaTh OMNBITHBIM ITYTEM XJIOPUA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEIBLHON NEATENbHOCTH — aHaJlu3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAaHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumus — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeaoBeKa

12 BemectBa 1 xuMudeckue 15 1 bubnnoreka IIOK

' peakuuu https://m.edso0.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 okcHuaax https://m.eds00.ru/7f41837¢
59 Bonopon. Ilonstue o kucinorax 3 1 bu6nuoreka [IOK

' U COMAX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBaHMAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX TIO3HAHUS B XUMUHU 1 bubmorexa LHOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBT H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
YAp ye https://m.edsoo.ru/ff0d2d50



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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

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

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa 0 €ro U3BECTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [TonsTre 06 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

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

bubmuoreka [JOK

94
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
95 aToMOB 3J5ieMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;)MaTI/ISZ.’p usi 3HaHPII>'IHl / bubmorexa LHOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHue aroma. XUMUYECKAsL CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX IJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 nu
OFHAM XUMHHCCRAT CBASD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHast XUMHUYECKast bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIN U BOCCTAHOBUTEIIH https://m.edso0.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P ?l bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edso00.ru/00ad9ch2
«Ctpoenne aroma. XUMUYECKas CBS3b)
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XAMHYECKHX 3eMeHToB /1. W. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

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

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

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus XuMruaeckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

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

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
bu6mmorexa [IOK
14 II 7
OHATHE O THIPOJIHM3E colen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHYECKUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

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

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o teme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 [MousATHE O KOPPO3UH METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[emowmere meTanb https://m.edso0.ru/00ae14b2
48 OKCHUIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe cBOMCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'O 00111er0 00pa30BaHus

1

ITo Teme: ((HepBOHa‘{aJILHBIe XUMHNYCCKUC ITOHATHA

11

1.2

pacKpblBaTh CMBICII OCHOBHBIX XHMMHMYECKHUX TMOHSTHUN: aTowm,
MOJICKYJIa, XHMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJsipHAs Macca, KOJIMYECTBO
BEIIECTBAa, MOJb, MOJSIpHAs Macca, MaccoBas [0Ji1 XUMHUYECKOTO
dJIEeMEHTa B COEAMHEHUH, MOJISIPHBIM 00BEM, XMMHUYECKAs PEaKius,
KIacCU(pUKALMA  peaKIHil:  peakuud  COEAMHEHUS,  PEaKIHH
pa3joXKeHUs, peakIuu 3aMEelICHHs, PEaKIUuu OOMEHa, JK30- |
SHAOTEPMUUYECKUE PEeaKIUH, TeroBoi 3¢ (deKT peakiuu, pacTBOp,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX MOHATHH H

MMPUMCHSATDH OTU IMOHATHS ITPU ONIMCAHUHN BCUICCTB U UX HpeBpaH_[eHI/Iﬁ

13

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBi€HUsS (OpMyIl

BCIICCTB U ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKI_II/Iﬁ

14

PaCKpbIBATb CMBICJI 3aKOHOB COXPAaHCHUA MacCChbl BCIICCTB,
IMOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOIO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

1.6

ONpeneNiaTh  BaJEHTHOCTh aTOMOB  JJIEMEHTOB B  OHMHApHBIX
COETMHEHUSX
KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy

YUYacCTBYIOUIMX B peaKkIMH BEUIECTB, 110 TEII0BOMY 3 deKkTy)

1.7

BBIUUCJIATE OTHOCUTCIIBHYIO MOJICKYIIAPHYIO U MOJIIPHYHO MacCChbl

BC€IICCTB




1.8

1.9

1.10

2.1

BBIUMCIISITH MAacCOBYIO JIOJII0 XMMHMUYECKOTO 3JIEMEHTa Mo (Gopmyie

COCIUHECHMS,

BBIYMCIISATh MACCOBYIO JIOJIFO BELIECTBA B PACTBOPE

MPUMEHSTh €CTCCTBCHHOHAYYHBIC METOJbI IMO3HAHUS — HAOIIOICHUE,
n3MepeHue, MO/JICTTUPOBAHUE, IKCIIEPUMEHT  (peabHBbIiI u
MBICJICHHBIN )

ITo Teme: «BaxxHelne npeACTaBUTEIM HEOPTAHUYECKUX BEILIECTBY
pacKpbIBaTh CMBICJ OCHOBHBIX XWMHYECKHX IIOHATHM: OKCHU[I,

KHcCJj0Ta, OCHOBaHHUEC, COJIb

2.2

ONpEAENATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy

coenuHeHul no popMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XHUMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKIasi OMHCAHUE MPUMEpPaMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIIUX XUMHUYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBaA BCMICCTB B 3aBHCHUMOCTH OT HX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTH IMPOTCKAHUA XHUMHWYCCKUX

npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

2.7

3.1

CJel0BaTh IpaBWJIaM [OJIb30BAHUA XUMHUYECKOM TOCYIOM H
1abopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe TpaBUiiaM OOpaIleHUs C
BEILIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMU IO BBINOTHEHHUIO
1a00paTOPHBIX XUMUUYECKHX OTMBITOB MO TMOJMYYEHHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (BOJOPOAAa W KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEACIIEHHON MacCOBOM JOJIEW PAacTBOPEHHOTO
BEILIECTBA, IUNIAHUPOBATh U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 1O
pacro3HaBaHUIO PACTBOPOB IIENOYEH H KHUCIOT C TOMOIIBIO
MHAMKATOPOB (JakMyc, (peHoTaaert, METUIOPaHXK U IpyrHe)
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHYECKOW peaKInu

I[To Teme: «llepmogmueckuit 3akoH u Ilepmomuueckass cucrema
xumuyeckux osnemeHtoB /. M. MenaeneeBa. CtpoeHue aTOMOB.
Xumuueckas cBsi3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUN)
PacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHMX MOHSITHH: SApO aToma,
DIIEKTPOHHBIA CJIOW aToma, aTOMHas oOpOuTamb, paguyc aroma,

XUMHYECCKas CBA3b, IOJIIpHAad W HCEIOJISIpHad KOBAJCHTHasd CBA3b,




3.2

3.3

SJICKTPOOTPULIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KAaTHOH, AaHHOH,

CTETEeHb OKHUCIICHUS
KJIacCU(UIIUPOBATh XUMUYECKHUE DJIEMEHTBI

OMHKCHIBATh U XapaKTepH30BaTh TaOimuuHyo ¢Gopmy llepuonndeckoii
CUCTEMbl XMMHMYECKHUX DJIEMEHTOB: pa3iuyaTh MOHATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «mnobouHas mnoarpynmna (brpymma)y,

«MaJibley» U «OOJIbIIIHE) IIEPpUOabI

3.4

3.5

packpsiBaTh cMbica Ilepumoandeckoro 3akona JI.M. Menpgeneena:
JIEMOHCTPHUPOBATH TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JEMEHTOB OT HX mnoioxeHus B Ilepuoanueckoit

CHUCTEMCEC

COOTHOCUTh  00O3HAuUEHHUs, KOTOpbIE HMMEIOTCI B  TaOiMIle
«[lepuonuueckass  cucrtemMa  XUMHYeckux  anemeHtoB  [I.U.
MenzeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsj sjapa, o0llee 4YHCIIo

QJICKTPOHOB U PACIIPCACICHHUC UX 10 3JICKTPOHHBIM CJ'IOHM)

3.6

3.7

9 KJIACC

OTpeAeNiTh  CTENeHb OKHUCJIEHHUA JJIEMEHTOB B  OWHApHBIX
COEUHEHUAX
ONpeNeNsiTh BUJ XUMHUYECKOW CBsI3W (KOBaJCHTHAs M HOHHAs) B

HEOPTaHNUYCCKUX COCAUHCHUAX

Kon
NpoBepPsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: pacTBOp,
ANEKTPOJUTHI, HEINEKTPOJIUTHI, JIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTEITFHOBOCCTAHOBHUTEIIbHBIC peakum, OKHCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAaHOBIIEHHME, aJJIOTPOIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJeHTHas, HOHHAas,

MeTaJ’IHI/I‘-IeCKa}I), KpucTtaJllindeCcKasa peméTKa, CIINIaBbl, CKOPOCTb



XUMHYECKON peaKIuu

1.2

13

14

HIUIFOCTPUPOBATL B3dMMOCBA3b OCHOBHBLIX XHMHYCCKHX MOHATHH H
MIPUMCHATH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpameHHﬁ
COCTAaBJIAATb YPAaBHCHUA BHGKTpOHI/ITH‘IeCKOfI Jucconuanumy KHCIIOT,

mieyioued M CcoJied, IMOJIHbIE M COKpAIIEHHbIC YpaBHEHUS pEaKIHii

WOHHOI0 0OMeHa

PacCKpbIBaTh CYIIHOCTb OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

IMOCPEACTBOM COCTABJICHUSA 3JICKTPOHHOI'O OajaHca 3THUX peaKquI

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHHUIO XUMUYECKOM peaKkiuu

Ilo temam: «Hemerayuibl U uUX coequHEeHUS» U «MeTalipl U HUX

COCIUHCHU A

2.1

2.2

XapaKkTepu30BaTh (OMUCHIBATh) OOIIHME U crienu(pUUecKre XUMHUYECKHe
CBOMCTBAa TPOCTBIX U CJIOXKHBIX BEIIECTB, MOJITBEPXIasi OINHUCAHUE
pUMepaMu MOJICKYJISIPHBIX M MOHHBIX YPaBHEHHMI COOTBETCTBYIOLINX

XAMHYECKHUX PEaKIUi

COCTAaBJIATbL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYECKOM CBSI3U MCKAY BCIICCTBAMH PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH IPOTCKAHUA XUMHUUYCCKHUX npeBpameHHﬁ B pa3jIMYHbIX

YCIIOBHSIX

2.4

CleoBaTh MpaBWJIaM TONB30BAaHUS XHUMHUYECKOW TIOCYlIOH W
mabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe IpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO U CO6I/IpaHI/IIO

Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOT'O ra3a)

2.5

3.1

MNpOBOAWUTL PC€aKOWM, MOATBCPKIAAIONINEC Ka4eCTBEHHBIA COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomun, wuomua, kapOonar, Qocdar, cunmkar, cynbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJJIOB,

MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHNIECKUX BEIIECTB
ITo Teme: «XuMUs 1 OKpy’Karoas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIJIOB

3.2

MNPUMCHATH OCHOBHBIC OIICpaluu MBICIUTEIBHON MEATCIbHOCTH —



aHaJgu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBCHHBIX CBH3CI‘/JI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYECKHX PpEaKIIMid, eCTCCTBCHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HaOJIOJICHWEe, W3MEpPEHUE, MOJICITHPOBAHUE,

HKCIIEPUMEHT (peabHbI U MBICICHHBIN)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Koxa
1

1.1

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[lepBoHaYaIbHBIE XUMUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XUMHUS B CHCTEME HayK.
Tena u BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE

BCIICCTB

ITonsarue o METOJaXx IIO3HAaHHUA B XMMHUHU. Yuctele BC€IICCTBA U CMCCH. CnocoObl

pasaciICHUus cMmecen

1.3

14

ATOMBI WH MOJICKYIJIbI. Xumudueckue d3yeMeHThl. CHMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast 107151 XUMUYECKOr0 2JI€MEHTa

B COCIUMHCHNU

1.5

1.6

1.7

KommuectBo BemectBa. Moisib. MosipHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl WM 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacdy€rel mo ¢dopmynam

XUMHNYECKUX COGI[I/IHGHI/II\/'I

dusznyeckrue U XUMHUYCCKHE SBJICHHUSA. XHMHYCCKAS peakuuda u e€ IMPU3HAKH.
3akoH COXpPAHCHUS MaCChbl BEIICCTB. XHMHUYECKHUE YpaBHCHUA. KJ'IaCCI/I(l)I/IKaLII/I}I

XUMUYECKHUX peakiuii (COeTMHEHUS, PAa3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKUN 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMUYECKOM MOCY0H, C MpaBUjIaMu
paboTel B Jsaboparopuu W npuéMaMu oOpamieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M OIUCaHUE (QU3NYECKUX CBOICTB 00pa3loB
HEOpPraHMYeCKUX BELIECTB, HaOmoJeHue (u3ndeckux (IMJIaBleHUE BOCKa,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUIIEHHE U KOHJAEHCAlUs BOJAbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAHUE METHOW  IMPOBOJIOKH,
B3aMMOJICCTBHE MeJla C KHCIOTOW) SBJIEHWH, HAOMIOEHWEe W OINHCAaHUe
IPU3HAKOB IPOTEKAHHWS XHUMHUYECKHMX peakuuid (pas3jokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasJioKeHUe
runpokcuaa meau(ll) mpu HarpeBaHuM, B3auMoOJICHiCTBHE XKeJe3a C pacCTBOPOM

commu meau(ll), n3yuenune cmocoOoOB pasneneHus: cMeceit (C MoMOIIbI0 MarHuTa,




2.1

2.2

2.3

bunsTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcCHUE
OYHNCTKU HOBapeHHOfI coJu, Ha6JIIOI[eHI/IC " OIMMCAaHUC PE3YJIbTATOB NPOBCACHUA
OMBITA, WLIFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeacTaBUTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kuciopon — asnemMeHT W mpocToe
BenlecTBo. Haxokaenuwe kuciaopoja B mpupoje, Gu3nueckue M XUMHUYECKHe
cBoiictBa (peakumuu ropenusi). Oxcuapl. [Ipumenenue kuciaopoma. CrocoObl
MOJIy4YeHUsl KUCIopoJga B JabopaTopuud M MPOMBINUIEHHOCTH. KpyroBopot

KUCIIopoa B mpupoe. O30H — aIoTponHas MoAU(GUKALHU KUCIOPOoIa

TernoBoit 3P PeKT XUMUIECKOH peaKIy, TEPMOXUMUIECKAE YPABHEHHS, IK30-
Y DHIOTEPMUYECKUE PeakuK. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE BO30yXa,

yCcUJICHHE TTapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CIOs

Bonopon — aneMeHT U mpocToe BemiecTBo. HaxoxkaeHue Boaoposia B MPHUPOJIE,
¢usnyeckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOObI TOTYYCHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMUYECKUM YPaBHEHHUSIM

2.5

2.6

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtens. PacTBOpbI.
Haceiennbsie 1 HEHACHIILIEHHBIE PACTBOPHI. PacCTBOPHUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B KH3HU 4YeloBeka. Kpyroropor
BOAbl B MpUpOAE. 3arps3HEHUE MPUPOIHBIX BoA. OXpaHa M OYHCTKa
MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeauHennid. Oxcunpl. Krnaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyromnue. Homenknarypa okcuaoB. dusnueckre M XUMHYECKUE

CBOIMCTBA OKCHOOB. HonyquI/Ie OKCHUI0B

2.7

OcHoBanus. Knaccudukamnuss ocHoBaHUM: WIENOYM U HEPaCTBOPUMBIE
ocHoBaHMs. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydennre ocHOBaHMM

2.8

2.9

Kucnotel. Knaccuduxamus kucinor. Homenknatypa kuciaor. dusnyeckue u
XUMHYECKHE CcBoMcTBa KucIOT. Pan axtuBHocTH MeTainoB H.H. Bekerosa.

[Tomyyenue kucnot

Comu. Homenknartypa coseil. @usnyueckne M XHMHYECKHE CBOWCTBA COJIEH.

ITony4yenue conen



2.10

I'ereTmueckas CBI3b MEXKIY KilaCCaMH HCOPraHN4CCKUX CO@I[I/IHGHI/Iﬁ
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3.1

3.2

3.3

XUMUYECKUN  OKCHEPUMEHT: KadeCTBEHHOE OIpeAesiCHHE  COACpHKaHHS
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOJACHCTBUS BEIIECTB C KUCIOPOJIOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpalleHusi ropeHus (1moxkapa), 03HaKOMJICHHE C
o0Opa3lilaMu OKCHJOB U OMNHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bogopoaa ¢ okcugaom Menu(ll) (BO3MOXHO HCIIOIB30BaHUE BHICOMATEPHATIOB),
HaOmo/ieHue 00pa3IoB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHS BEIIECTB C PAa3IMYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJBI C MeTAlJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO MCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENIEICHUE PAaCTBOPOB
KUCIIOT U IIEJNOYel C TOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIACCOB, HAOIIOACHHWE W3MEHEHUS
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIeNouYed, H3ydYeHHE
B3aumozeiicTBus okcuga Meau(ll) ¢ pacTBopom cepHON KHCIOTHI, KUCIOT C
MeTallJIaMH, peakliuii HeUTpaau3aluu, MoJydeHue HEPaCTBOPUMBIX OCHOBaHHIH,
BBITECHEHUE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIICHUE
9KCIIEPUMEHTANBHBIX 33/1a4y 1Mo TeMe «BakHellnne Kiiacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuil 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAaHOBUTCIIbHBIC PCAKIITNN

[lepBble TOMBITKM KIACCHU(UKAIMU XUMHYECKUX dJieMeHTOB. [loHsaTne o
TPYIIax CXOJHBIX AJIEMEHTOB (IIEJTOYHbIE W IIETOYHO3EMENIbHBIC METAJIIBI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpblE 00pa3yroT amdoTepHbIe

OKCHUABI U THAPOKCHUABI

Ilepnonnueckuii 3akoH. [lepuonnueckas cuctema XMMUYECKUX 1eMeHToB J[. M.
Meneneesa. Koportkonepuoanas u JUIMHHONIEPUOAHAS bopmbl
Ilepnonnueckoir cucteMbl xuMuudeckux adneMmeHtoB JI.MI. MeHnneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyImiibl 3JICMCHTA

Crtpoenue atomoB. CoctaB aTOMHBIX sifep. M3oTomnbl. Dnextponbsl. CtpoeHue

SJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XUMHMYECKUX DJICMECHTOB



3.4

3.5

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B Ilepuoanyeckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHUsI pajJuyca aTrOMOB XHMHUYECKHX DJIEMEHTOB,
METAIMYECKUX W HEMETANIMYECKHX CBOMCTB MO TpyNmaM U MEpUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproauyeckoit cUCTEMbl XUMUYECKUX
3JIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenaeneeB — yd€Hbld U
rpakJIaHUH

Xumuueckasi cBsizb. KoBaneHTHas (MOJsipHass M HEMOJIApHAsi) CBS3b.

:‘)HGKTpOOTpI/IHaTeHBHOCTb XHMHYECKHX 3j1eMeHTOB. loHHas CBI3b

3.6

3.7

Crenenp okucineHusa. OKHCINTEIHFHOBOCCTAHOBUTEIbHEIC PEaKIuu. HpOHCCCBI

OKHCJICHHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XVUMUYECKUH JKCIEPUMEHT: H3Yy4eHHE O00pa3lioB BELIECTB METAZIOB U
HEMETAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIA LUHKA C pacTBOpPaMU KHUCJIOT U
11eJI04el, MPOBEACHHUE OINBITOB, WIUIFOCTPUPYIOLUIUX MPUMEPHI OKHCIUTEIBHO-

BOCCTAHOBUTENIbHBIX pEaKLUil (TOpEeHUE, peakliuy pas3iioKeHUs, COCTUHEHMS])

9 KIIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

BemecTBo 1 XuMHu4ecKas pcaKknus. HOBTOpeHI/Ie

11

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMUYECKUX dyiemMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, KalblUusi MU MX
COCAMHEHHI B COOTBETCTBUU C IOJOKEHUEM 3JIeMEHTOB B llepuoanueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

1.2

CrpoeHue BellecTBa: BHJbl XUMHUYECKOM CBS3U. THUIBI KpHUCTaNIMYECKUX
pEelETOK, 3aBUCUMOCTDb CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH
U BUJa XuMuyeckoi cBsizu. Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAYHapoAHas U TpUBHAJIbHAs). XMMHUUYECKUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K PA3IMYHBIM  KJaccaM HEOPraHWYEeCKHX COCIUHEHUH,

TCHCTUYCCKAsA CBA3b HCOPTAaHNYCCKUX BCIICCTB

1.3

Knaccugukanus XMMUYeCKUX peakluil o pa3IMyHbIM MpU3HaKaM (110 YuCIy U
COCTaBY YYacTBYIOIIMX B pEaKIUU BEHIECTB, MO TeIIoBOMY 3¢¢eKTy, Mo

W3MEHEHHIO CTEIICHEH OKHUCICHHUS XHMHUYECKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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M0 YYacTUIO KaTanu3aropa). OK30- M JHIOTEPMHUYECKHE pEakiuw,

TEPMOXUMHYECKHUE YpaBHEHUS. [[OHATHE O CKOPOCTH XMMHUYECKON PEAKIIUU

[Tonarue 06 0OpaTHUMBIX M HEOOPATHUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUUU U TIOJ0KEHUE

XUMHYECKOI'O paBHOBECHUA

1.5

1.6

1.7

2.1

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUU,  IEKTPOHHBIH  OamaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. CocTaBiieHHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIMHA C HCHOJIb30BAHMEM METOJA

ANIEKTPOHHOTO OaslaHca

Teopust 2JIEKTPOIIMTUUECKONH TUCCOLMALMU. DJIEKTPOIUTHl U HEIIEKTPOIUTHI.
Karuonsl, aHnoHbsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMudeckon cBsizu. CteneHb aucconuanuud. CUIbHBIE U CIa0ble 3JIEKTPOIUTHL.
Peakiiun voHHOro oOMeHa. YcCIOBUS HNPOTEKAHUS PeaKkLUi MOHHOro OOMEHa,
MIOJIHBIE U COKpALEHHBbIE HOHHbIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHMH U cojieil B CBeTe MpEACTaBICHUNH 00 3JIEKTPOIUTUYECKOMN

nuccounanuu. KauectBeHHble peakunu Ha MOHBI. [[oHATHE O TUAPOIU3E COoJIeit

XVUMHAYECKUI SKCIIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPUCTAJUTHYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEHIECTB (XJIOpWAa HATpHs); MCCIIEJAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JAEUCTBUS pPAa3IMYHBIX (HAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Mpoliecca
JIMCCOIMALMN  KHUCJIOT, INeNoueil M comel  (BO3MOXHO HCIOJIBb30BaHUE
BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs pPeaKlMi HOHHOTO oOMeHa (00pa3oBaHUE OCa/Ka, BbIIAEICHHUE ra3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLIUi (TOpEHHE, peaKluu pPa3JIoKEHUs, COEINHEHUs);
pacro3HaBaHHe HEOPraHUYECKHUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIUH

Ha MOHBI; pCHICHUC OKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamie! un ux COCINHECHUA

OO6mrast  xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u Gu3NUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMPUMEpPE XJopa
(B3auMoielicTBME C MeTaylaMH, HEMeTajllaMH, IiefodamMu). XIJIOPOBOJIOPO.

ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHe, TpuMeHeHue. JleiicTBue




2.2

XJIOpa M XJIOPOBOJOPOJa Ha OpraHM3M 4YelloBeKa. BaxkHeilIine XJIOpHUAbI U UX

HaxO0JICHUE B MIPUPOJIE

OOmas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcoOeHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTeneHu okuciaenus. CTpoeHue u (pu3nuecKue cBOMCTBa
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOINHBIE MOJU(PHUKAINN
KHCIIOpo/ia U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
busnueckne W XUMHUYECKHE CBONCTBA. OKCHIBI CEepbl KaK MPEICTABUTEIH
KHCIOTHBIX OKcuAOB. CepHasi KuCIOTa, PU3NYECKHE U XMMHYECKHE CBOMCTBA
(obmme Kak mpeAcTaBHTENS Kiacca KHCIOT W crernududeckune). XuMHUIECKHUE
peakuuu, JeKalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMONMY4YeHUs CEpHOM
kucnotThl. Ilpumenenue. Coin cepHON KHCIIOTHI, Ka4eCTBEHHAsl pEaklMs Ha
cynbdar-uoH. Haxoxxnenue cepel U €€ COeMHEHUN B MpUpoje. XUMUYECKOEe
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAMHEHUSIMU CEPbl (KUCIOTHBIE JTOXKIH,

3arpA3HCHUEC BO3AyXa U BO,I[OéMOB), CIIOCOOBI €TO npcaoTBpallCHUA

2.3

OOmiass xapakTepucTuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTENEHNU OKUCIEHUS. A30T, paCIPOCTPAHEHUE B IPUPOJIE,
dbusznueckrue U XMMHYECKHue cBoiicTBa. KpyroBopot a3zora B mpupojie. AMMHUaK,
ero (pu3MYecKre W XUMHUYCCKUE CBOMCTBA, MOJy4YeHHE W npuMeHeHue. Conm
aMMOHUS, UX (QU3NYECKHE W XUMHUYECKHE CBOMCTBA, IIPUMEHEHHE.
KauecTBeHHast peakiusi Ha MOHbI aMMOHHUS. A30THasg KHUCJIOTA, €€ MOJIyYEHHUE,
¢du3nueckue W XUMHUYECKHe CBOMCTBa (00IIME Kak TMpeICcTaBUTENs Kiacca
KUCJIOT U crnenuduueckue). Vcnonp3oBaHHE HUTPATOB M COJEH aMMOHUS B
KauecTBE MHUHEPAIbHBIX ynoOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpYKarolei
Cpelbl COeMHEHUSAMH a30Ta (KUCIOTHBIE JTOXK/IH, 3arPsI3HEHNE BO3/1yXa, TTOUBBI

1 BOJOEMOB)

2.4

®ocdop, amtoTponHsle Moaudukanuu gocdopa, pusMUecKre U XUMUYECKHE
cBoictBa. Oxcua ¢dochopa(V) u dochopHas kucinora, QuUMUECKUE U
XUMHUYECKHUE CBOMCTBa, moiiydenue. lcnonb3oBanue ¢QocdaroB B kauecTBe

MUHEpAJIbHBIX YA00peHHit

2.5

OOmast xapaktepuctuka 31eMeHTOB IVA-rpynmnbel. OcoOeHHOCTH CTpOEHHUs
aTOMOB, XapaKTEepPHBIE CTEINEHW OKUCICHUS. YTJIepol, auIOTPOITHBIC
MOJTU(UKAIMK, PACHpPOCTPaHEHHE B MpHUpPOJE, (U3NYECKHEe M XHMHUYECKHE
cBoiictBa. Aacopomus. Kpyrosopot yriepoaa B mpupone. OKcuabl yriepona,
uxX (uznyeckrue M XUMHUYECKHE CBOICTBa, JEHCTBHE HAa JKUBBIE OPraHU3MBI,

IMOJIYUYCHHEC U IIPUMCHCHHC. OKOJIOTHIECKHUE HpO6J’I€MBI, CBsA3aHHBIE C OKCHIOM




yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, NapHUKOBBIN
apdekr. YrompHas KUCIOTa U €€ CONHM, UX (PUINYECKUE H XUMHUYECKHE
CBOWCTBa, MOJY4YeHHUE W NpuMeHeHue. KadecTBeHHass peakiusi Ha KapOoHart-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIUICHHOCTH H

CEIIbCKOM XO3SICTBE

2.6

2.7

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHECHHSIX
yriaepoja (MeTaH, 3TaH, STWUJIEH, AaleTUJICH, 3TaHOJ, TJIHMIEPUH, YKCyCHas
kuciora). MIX cocraB m xumudeckoe crpoeHue. [loHsTue o Ouoigornyecku
BOKHBIX BEILECTBAX: XKHUpax, O€nIKax, YIrJIeBoJax — M HUX POJH B KU3ZHU
yeyoBeka. MarepuaabHOE €IUHCTBO OPraHMYECKUX W HEOPraHHMYECKHUX

COE€IUHEHUN

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHME CBOMCTBA, IIOJIyU€HUE U
npumenenue. CoenuHeHus: KpemMHus B mpupoze. OOmue mpenctaBieHus 00
okcuae kpemuus(1V) u kpemuueBoii kuciore. CHIMKATHI, UX UCIOJIb30BAHHUE B
OBITY, METUIIMHE, MPOMBIIIIEHHOCTU. BakHel1e cTpouTenbHble MaTepHAaIbl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. I[Ipobiempl 0Oe30macHOTO

HCIIOJIb30BAHHA CTPOUTCIbHBIX MATCPHAJIOB B HOBCCHH@BHOﬁ KHN3HU

2.8

XUMHUECKUI HKCHEPUMEHT: M3ydeHue oOpa3loB HEOPraHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHCIJIOTBI; IIPOBEICHHE Ka4€CTBEHHBIX PEaKUMA HA XJIOPUA-
HMOHbl M HaOJIIOJCHHE MPU3HAKOB HUX IPOTEKAHMs; OIBITHL, OTpaKarolIMe
¢u3nyecKkre U XMMUYECKHE CBOICTBA raJIOT€HOB U UX COEAMHEHUN (BO3MOXKHO
UCIOJIb30BAaHNE BHJIEOMATEPUANIOB); O3HAKOMJIEHHE C 00pa3laMu XJIOPUIOB
(ramoreHuI0B); O3HAKOMIIGHHE C oOpa3laMu cepbl M €€ COCIUHEHHUSIMU
(BOBMOXXHO ~ MCIIOJIb30BaHME BHJEOMAaTepHalioB); HAOJIOJEHHE IMpolecca
oOyriauBaHUs caxapa MoJl JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOM KHUCIIOTHI;
M3Y4YeHHE XMMHMUYECKHUX CBOMCTB pa30aBICHHON CEpHOM KHCIOTHI, IPOBEICHUE
KayeCTBEHHOW peakuuu Ha Ccynb(parT-uoH U HaONIOJeHHe Tpu3Haka eé
MIPOTEKAaHUS; O3HAKOMJIEHUE ¢ (PU3NUECKHMMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COoeMHEHUIl (BO3MOXKHO UCIIOJIb30BaHUE BHJEOMATepHalloB), 0OOpa3laMu
a30THBIX U (OChHOPHBIX YAOOpPEHUH; OIyYeHHE, COONpaHne, paclo3HABaHUE U
U3Y4YEHHE CBOICTB aMMMAaKa; IPOBEICHHE KaueCTBEHHBIX DPEaKIMi Ha HOH
aMMOHHUA U ¢ocdar-uOH U U3yYEHHE TPU3HAKOB HUX TPOTEKaHMUS,
B3aMMOJIEICTBUE KOHIIECHTPUPOBAHHON a30THOM KHUCJIOTBHI C MEABIO (BO3MOKHO
UCIOJIb30BaHNUE BUJIEOMATEPHANIOB); HM3y4YE€HHUE MOJEeH KPUCTAJUIMYECKUX
pemiéTok anmasza, rpadura, (¢QyulepeHa; O03HAKOMJIEHHE C IPOLIECCOM

azicopOLMU PacTBOPEHHBIX BEIIECTB aKTUBHPOBAHHBIM YIJIEM M YCTPOICTBOM




MPOTHBOTa3a; TOJy4YeHUE, COOMpaHHe, PACMO3HABAHWE W HW3YYCHUE CBOWCTB
YIJIGKHCIIOTO Ta3a; MPOBEJACHUE KA4YeCTBEHHBIX pPEaKIMi Ha KapOoHAT-
CHJIMKAT-HOHBl M W3yYEHHE NPHU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
HpOHYKHHCﬁ CUJIMKAaTHOU IMPOMBIIIJICHHOCTH; PCIICHHUEC SKCIICPUMCHTAJIBHBIX

3aaa4 110 TEME «BakHene HeMeTauIbl 1 HX COCAHNHCHUA

MeTtamisl 1 BX COCOAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAaHUM UX
nonoxenuss B Ilepuonnueckod cucreMe XUMHYECKUX dieMeHToB J[.U.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. Metamnyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTa/IMyeckass pemeérka. DJIEKTPOXUMUYECKUH  psf

HaHp}I}KeHI/Iﬁ MCTaJJIOB

3.2

3.3

duznyeckue U XUMHUYECKUE CBOICTBa MeTauioB. OO0Imue croco0bl MOTyYeHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAIIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH

[lenouynsle MeTasuibl: nosioxkeHue B llepumonmyeckoil cucTeMe XUMHUYECKUX
anemeHtoB [[.M. MenneneeBa; CTpoeHHE UX aTOMOB; HaXOXKJIECHHE B MPUPOJIE.
Ouznyeckue 1 XUMUIECKHE CBONCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIIBI U
THAPOKCUABI HATPpUAd W KaJiud. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB MW HX

COETUHEHUN

3.4

[IlenoyHO3eMENbHBIE  METAUIBl  MarHMd M KaJbLMW:  TIOJIOXKEHHE B
[Iepnonnueckoii cucreme XUMUYECKUX 31eMeHTOB /.M. MenneneeBa; cTpoeHue
UX aTOMOB; HaxOXJEHHE B mHpupoae. PU3NYECKME U XMMHUYECKHE CBOMCTBa
Maraus MU KaJlbIUsd. Baxneinmmue COCMHCHUA KaJIbIlUA (OKCI/II[, THAPOKCHUI,

conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

3.6

AmomuHuil: nonoxkenue B Ileproanueckoil cucTreMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpOCHHE aToMa; HaxoxaeHue B npupoae. dusmveckue u
XMMUYECKHE CBOMCTBA alFOMUHMS. AM(DOTEpHbIE CBOICTBA OKCHJIA U THIPOKCHIA

AJITFOMUHU A

Keneszo: nonoxenne B [lepuonnueckoi cucreme XxumMudeckux siaeMenToB J[. M.
MeHieneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mpupoge. Pusnyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuipl, ruapokcunbl u conu sxenesa(ll) u

xene3a(lll), ux cocras, cBoicTBa U OTyYeHUE

3.7

XHUMHUYECKHI 9KCIICPUMCHT. O3HAKOMIICHUC C 06p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

X (u3nuecKkUMH CBOMCTBAMHM; H3YYEHHE pEe3yJIbTaTOB KOPPO3HH METAJJIOB




(BO3MOXHO HCITOJIb30BaHNE BHJICOMATEPHAJIOB), 0coOeHHOCTEH
B3aUMOJCHCTBUSA OKCHAAQ KalblMUs M HATpus C BOJOM  (BO3MOXHO
HCIIOJIb30BaHNE BHUAEOMATEPUANIOB); HCCIEJAOBAHHUE CBOWCTB >KECTKOW BOJIBI;
mpoiiecca TOPEHHUsS Kejle3a B KUCIOpoAe (BO3MOXKHO — HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHHs KAUYECTBEHHBIX PEaKIUil Ha HOHBI
(Maraus, Kanblus, amomuaus, nuHka, sxenesa(ll) u xenesa(lll), mexu(ll);
Ha0JI0/IeHNE U OMMCAaHWE MPOLECCOB OKpANIMBaHUS IUIAMEHU MOHAMM HATPHS,
KaIuss W Kajnblusa  (BO3MOXKHO  HMCIOJIb30BAaHUE  BHUJIEOMATEPHAIIOB);
uccienoBaHre aM(pOTEPHBIX CBOWCTB THJIPOKCHIA ANTIOMHHHUS M TUIPOKCUIA
LIMHKA; PEIICHUE HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «Baxxueiime MeTaibl 1

X COCIUHCHUA

Xumus u OKpYyKaromiasa cpeaia

4.1

4.2

HoBrie MaTcepHrajibl U TCXHOJIOTHUMH. BemectBa u MaTcpuajibl B HOBCGHH@BHOﬁ
JKM3HH YeJIOBEKa. XUMHS U 300POBLE. be3omacHoe HCIIONIB30BaHKE BEIICCTB U
XUMHNYCCKHUX peaKI_II/Iﬁ B 6BITy. HepBa;I nmoMompb IIpU XUMHYCCKHUX OXKOrax H

OTPABJIEHUAX

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XUMHYECKOE  3arps3HEHHE
okpyxaromeit cpensl [IJIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIeM.
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA Tra3, HE(Th),

IMPOAYKTBI UX HepepaGOTKI/I, HX pOJib B 6BITy H IIPOMBIIIJICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpa3loB MaTepuaoB (CTEKIO, CIJIaBbl

MCTAJIJIOB, ITOJIUMCPHBIC MaTepI/IaHLI)



IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIEeMOro
TpeOoOBaHMS

IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAaEMOCTH SIBJICHHUHU npupoabl, IMOHHUMAaHHUC 00BEKTHUBHOM
3HAYUMOCTH OCHOB XHMHYECKOI HAayKH Kak o0Jractu COBpPCMCHHOI'O
C€CCTCCTBO3HAHHNA, KOMIIOHCHTA 06]1_[6171 KYJIbTYpPblI H HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCIOBUAX COBPEMCHHOI'O 06III€CTB21;

INOHUMAHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

0 HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC 3KCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BAaTH MOICIHN JJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIBHOCTH, CBA3aHHBIX C XUMHEH U
COBPCMCHHBIMH TCXHOJOIUAMH, OCHOBAHHBIMU Ha JOCTHIKCHUAX
XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
XUMHUIO Kak cepy cBoelt Oyayiieil npopeccoHaabHON AesITeNIbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Brmagenue cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH

CUCTEMY XUMHUYCCKUX 3HaHI/II71, KOTOpas BKIIFOYACT:

2.1

Ba)KHEHMIIINE XHMHUYECKHE IIOHATHS: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE W CIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJITHOPO/HAs CMECh, OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJSIpHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJIAPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHUCIOTa, OCHOBaHHUE, CONb (CpemHss), XUMHUYeCKas
peaKiusi, peaklud COCIUHEHUsS, PEaKIUU PA3JIOKECHUS, pPEaKIuI
3aMeNIeHUs, peakui OOMeHa, TeIuIoBoW A(PQEKT peakluu, dK30- U
SHIOTEPMUYECKUE PEAKIIMHU, PACTBOP, MACCOBasi JIOJISI XHUMHUYECKOTO
AJIEMEHTA B COEMHEHUH, MaccoBas J10JI1 U MIPOLEHTHAs KOHUEHTpaLUs

BEILIECTBA B paCTBOPE, PO ATOMA, HIEKTPOHHBIN CIION aTOMa, aTOMHas




opOuTanb, paguyc aToma, BaJIE€HTHOCTb, CTENEHb OKHUCIEHUS,
XUMHYECKAs CBSI3b, JIEKTPOOTPULIATEIBHOCTD, TIOJISIPHASL U HETIOJIIpHAs
KOB&JICHTHAs  CBsI3b, MOHHAas  CBs3b, METaUIM4eCKas  CBA3b,
KpUCTA/LIMYecKass peleérka (aToMHas, MOHHas, MeTaJuIMyecKasi,
MOJIEKYJISIpHas), MOH, KaTHOH, QHMOH, 3JIEKTPOJIMUT M HEDJIEKTPOJIHUT,
JIIEKTPOJIMTUYECKAsl  JUCCOLMALMSA, PEAKLUUU HMOHHOIO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTEJNIb, OKHMCICHME UM  BOCCTAHOBICHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBECHE, OOpaTHMble U HeoOpaTUMble peakivH,
CKOPOCTb XUMHUYECKOW peakumu, kKartanusarop, IIJIK, xopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPaHEHHMsI Macchl,
nepuonnueckuil 3akoH J[M. MenneneeBa, 3aKkOH IOCTOSTHCTBA

COCTaBa, 3aKOH ABOFaI[pO

2.3

3.1

3.2

TCOPUU XUMUU: ATOMHO-MOJICKYJISIpHAA TCOPH, TCOPUA

ANEKTPOJIUTUYECKON AUCCOIUALINHI
Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOILICH :

yYMEHUE MPaBUJIbHO UCIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepUAIIbI
(B TOM 4uclie MUHEpaJbHbIE YHOOpEHUs, METAUIbl W CIUIABBI,
HOPOAYKTBl MepepabOTKU NPUPOAHBIX HCTOUYHUKOB YIJIEBOJOPOIOB
(yrnsi, mpupoAHoOro rasza, HeTH) B OBITY, CETLCKOM XO34HCTBE, Ha
IPOM3BOJICTBE U TOHUMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsL OpraHr3Ma 4eoBeKa; yMEHUE MIPOrHO3UPOBaTh BIMSHHUE BEIIECTB
U XMMHMYECKHUX IPOLECCOB HA OPraHU3M YEJIOBEKAa M OKPYKAIOLLYIO
IPUPOJHYIO Cpeny

YMEHHME HHTErpUpOBATh XUMHUYECKHE 3HAHUSA CO 3HAHUSMHU JPYTUX

y4eOHBIX MPEIMETOB

3.3

HaJIM4YMe OmbITa paboThl ¢ Pa3NUYHBIMU MCTOUYHUKAMHU HH(pOpMaIUU
0 XUMUU (Hay4yHass W Hay4yHO-TIOMYJIIpHas JMTepaTypa, CIIOBapH,

CIIPAaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IOICCTBaAx, HX
MMPEBpAIICHUAX n MMPaAKTUYICCKOM IIPUMCHCHUU n YMCHHC

HCIIOJIB30BaTh €€ I PCIICHUA y‘-IC6HO-HO3HaBaTCJIBHBIX 3aaad

Bnanenne ocHOBaMH IIOHSTHHHOTO arrmapara U CHMBOJIMYCCKOTO

SI3bIKa XUMHHN JJIs1 COCTABJICHUSA (bOpMy.]'I HCOpPTaHNYCCKUX BEIICCTB,




YpaBHEHUM  XMMHUYECKHUX  pEaKlMil; OCHOBAMHM  XHUMHYECKOU
HomeHkJIatypsl (IUPAC u TpuBHanbHoi)
YMeHue oOBSACHATH CBsI3b MOJOXKEHUA djeMeHTa B llepmomuueckoii

CUCTEME C YHCIIOBBIMH XapaKTCPUCTHKaMH CTPOCHHSA aTOMOB

5 XUMHYECKUX OJJIEMEHTOB (COCTaB HW 3apsl sapa, oOIiee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJIIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KATBIIHS
IIpencraBienue 0  MEPUOJUYECKOM  3aBUCHUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIeKTPOOTPULIATEIbHOCTS),
6 MPOCTBIX W CJOXKHBIX BEHIECTB OT TMOJOXEHUS JJIEMEHTOB B
[lepuoanueckoit cucremMe (B MalbIX MEpUOAAX U  TJIABHBIX
MOJATPYTIAx) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa
7 YMmenne kinaccuumpoBarh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenessTh:
81 BaJICHTHOCTh W CTENEHb OKUCJICHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HOHa
8.9 BHJ] XUMHYECKOH CBS3M W THUN KPUCTAUIMYECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep Cpeibl B BOJHBIX PaCTBOpPaX BEMIECTB (KHCIOT, OCHOBAHUH )
8.4 OKHUCJIUTETh H BOCCTAHOBHUTEIh
9 YMeHue xapakTepu30BaTh (GU3NIECKHE U XUMUYECKUE CBOMCTBA:
MPOCTHIX BEIIECTB (KUCIOPOMA, O30H, BOJOPOJ, TpaduT, anmas,
9.1 KpeMHUu#, a3oT, ¢ocdop, cepa, XJOp, HATPUH, Kaluil, MarHuii,
KaJIbIIMH, aTFOMHHUM, JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PacTBOPOB (BOjA,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ], OKCHUIBI U THUAPOKCHIBI
9.9 metaiioB |-lIA rpynn, amtomunus, menu (I), uunka, xeneza (Il u
' I1), okecuasr yrnepona (Il u 1V), xpemuus (1V), azora u gocdopa (111
u V), cepet (IV u VI), cepuucras, cepHasi, a3oTucras, a3oTHasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
9.3 MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOMCTBA  BEIIECTB B




3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHE BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

MIPEBpAICHUI B Pa3JIMYHbIX YCIOBHUIX

VYMeHue cocTaBlsATh MOJICKYJISIPHBIC 1 HOHHBIC YPAaBHCHUSA peaKHHﬁ, B

10
TOM YHCIIE:
10.1 peakiuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaKINi
10.3 WUTIOCTPUPYIONINX ~XMMHYECKAE CBOWCTBA HM3YyYEHHBIX KJIACCOB
' (Tpyrim) HEOPraHUYECKHUX BEIIECTB
104 MOJITBEPKTAOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXKIY HUMH
11 YMeHue BBIYUCISTH (IIPOBOUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 AJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €r0 Maccy, 00beM Ira3oB
114 M0 YpPaBHCHHUSAM XHMHUYCCKHUX PEAKIUH W HAXOAHWTh KOJIUYCCTBO
' BelecTBa, 00bEM U MacCy peareHTOB WIH MPOYKTOB PEaKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMH  METOJAAMH  HAy4YHOTO TMoO3HaHUS (HaOmrogeHue,
121 HU3MEpeHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE) ITPU H3yYSHUH BEIIESCTB U
' XUMHUYECKUX SBIICHUH; yMeHHEe Cc(hOpMynIupoBaTh MpoOieMy U
MPETIOKUTE MTYTH €€ PEIICHUS
199 0e3omacHO pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKON
' MoCyA0oH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBHJIaMy O€30MMaCHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B TIOBCETHEBHOW JKM3HH, TIPABUJIAMH TTOBEICHUS B IEISIX COSpPEeKEHUS
123 3I0pPOBbSI U OKPYXKAIOILIEH MPUPOIHON Cpeapl; MOHMMAaHUE Bpenaa
' (omacHOCTH) BO3ICHCTBHS HAa JKHUBBIE OPTAHU3MBI OMPEIACIIEHHBIX
BEIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAIICHUS UX BPEAHOTO
BO3JICUCTBUSA
13 Hannuue mpakTHUeCKUX HABBIKOB IUIAHUPOBAHUS W OCYIIECTBICHUS
CIICTYIOIINX XUMHYECKUX IKCIIEPUMECHTOB:
131 W3YYCHHE U ONHUCaHue (PU3MUSCKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/ILICCKI/IMI/I n XHUMHUYCCKUMH SIBJICHUAMM, OIIBITHI,



WUTIOCTPUPYIOIIME MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaklui

13.2

U3YyYEHHE CIIOCOO0B pa3ziesieHus: cMeceit

13.3

IMOJIY4YCHHUE KHUCIOpOoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYYCHHE
BOAOpPOJa U M3YUCHHUC CTO CBOfICTB; MOJIYUYCHHUC YTJICKHUCIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONpPENENIEHHONM MaccoBOM  Jonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
dbenondranenna) A ONpeAeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

UCCIEJOBaHUE W ONMCAaHWE CBOMCTB HEOPraHWYECKUX BEILLECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOJEUCTBUS KHUCIOT C METaJUIaMH,
OKCHIAMH  METaJUIOB,  PAacTBOPUMBIMM M HEPacCTBOPHUMBIMH
OCHOBAaHUSIMU, COJIIMHM; [IOJIY4YEHHE HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJHOIO MeTajyla JpyruM U3  pacTBopa  COJH;
ucclieloBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHIOB QIIOMUHUS H

[IUHKA

13.7

13.8

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX CO€I[I/IH6HI/II71>>; ((3JIGKTpOJII/ITI/I‘~IeCKa$I
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«Baxaeme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHUs peakii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUu Ha
MPUCYTCTBYIONIME B BOJHBIX PAcTBOpax HMOHBI: XJOPHI-, OpOMUI-,
uomua-, cyinbdar-, Qocdar-, kapOoOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YmMmenue:

141

14.2

NpEACTAaBIATE PE3YJIbTAThl OJKCIICPUMCHTA B (1)0pMe BBIBOJIOB,
J0Ka3aTCIbCTB, Fpa(l)I/IKOB n Ta6J'II/II_[ U BBIIBJIATH SMIIMPHUYCCKUC

3aKOHOMEPHOCTHU
YCTaHABIIMBATh CBSI3U MEXJ1Y PeabHO HAOII0JaeMbIMU XUMHUUYECKUMHU

SABJICHUAMMU U IPONCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHUPE,

O00BSACHATH IPUYUHBI MHOTOOOPA3Hsl BEIIECTB




INIEPEYEHD 2JIEMEHTOB COIEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Koxa

11

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘-IaJIBHBIG XUMHUYCCKUC ITOHATHUA

YucTele BemecTBa U cMecr. CriocoObl pa3ieiieHus: cMecei

1.2

13

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

Xumnueckas popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 1eMEHTOB. CTeneHb

OKHUCJICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcUTEeNLHAsE aToOMHas Macca.
OTtHOCHUTEILHAS MOJICKYJIsIpHasd mMacca. MaccoBast g0 XHMHYSCKOr0 dJIEMECHTA

B COCIUMHCHNU

1.5

1.6

KomnyectBo BemectBa. Moab. MomsipHass macca. MoJsipHbIE 00bEM Tra3oB.
B3anMoCBsI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
®u3nyeckue U XUMUYECKHE SBICHUA. XHMMHMUYECKass peakius U €€ NPHU3HAKHU.
3aKOH COXpaHEHMsI MACChl BEIIECTB. XMMHUECKUE YPaBHEHUS

[lepnonnueckuit 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHre aTOMOB

2.1

Ilepnoanueckuii 3akoH. llepuoanyeckas cucrema xumMudeckux sneMeHTos J[.M.
Menneneesa. Ilepuoael n rpynnsl. U3NYECKUil CMBICI TOPSAIKOBOTO HOMEPA,

HOMCPOB II€pUOJa U T'PYIIIbI 3JICMCHTA

2.2

Crpoenue aromoB. CocTtaB atoMHbIX sfep. M3oronbl. DnekTpoHsl. CTpoeHue
AJIEKTPOHHBIX  000J0YeK aTOMOB TEpBBIX 20 XHUMHUYECKHUX DJIIEMEHTOB

ITepuoanueckoit cucremsl [[.1. Menneneesa

2.3

3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB NEPBBIX TPEX
MEepUOJIOB, Kaius, Kaiuplusg (paguyca aToMOB, SJEKTPOOTPUIIATEIHLHOCTH,
METaUIMYECKUX W HEMETaUIMUYeCKMX CBOMCTB) W HMX COCAUHEHUH B
COOTBETCTBUU C TIOJOKEHUEM JJIeMEeHTOB B Illepuoguueckoil cucreme u

CTPOCHUCM UX aTOMOB

3.1

CtpoeHue BelecTa

Xumudeckass cBs3b. KoBaneHTHass (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
ONEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOoB.  MoHHas  CBs3b.

Meranmnnueckas CBI3b




3.2

Tunbl KpUCTANIMYECKUX PpEmETOK (aToOMHas, WOHHAsA, METaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOM PEIIETKU U BUIA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudpukanuss m HOMEHKJIATypa HEOPTaHUYECKUX COCAMHCHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIBIX)

@u3nyeckue MW XUMUYECKHME CBOMCTBAa MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

4.4

dusznyeckue W XUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB-MCTAJIJIOB: JIMTHAA,
HaTpH:A, Kajlusd, Marovugd W KajJlblHs, aJJFOMUHHA, XKCJIC3d. BHGKTpOXI/IMI/I‘ICCKI/Iﬁ

PA HAIIPSKEHUN METaJIOB

dusznyeckne U XMMHYCCKHE CBOMICTBA BOOOPOJHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJIOpOBOAOpOaa, CCPOBOAOPOAA, aMMHAKaA

4.5

dusnuecKkue W XMMHUYECKHE CBOMCTBA OKCHIOB HemerawuioB: cepel (IV, VI),
azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTomyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWM M aM(pOTEpPHBIX TMAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB  QIIOMUHUA, JKene3a, 1uHKa). [loayyeHue oOcHOBaHM U
aM(}OTepHBIX THAPOKCHUJIOB

OO01mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJAOPOIHOW, CEpOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOopHON, KPEeMHHEBOH, yroibHOU. OcoObie
XMMHUYECKHE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEPHOM M A30THOM KHCIIOT.
[Tony4yenue kucnot

OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei

[Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,

YIJICKUCIIOTO r'a3a B J13.60paT0pI/II/I
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HOJ'Iy‘ICHI/IC aMMHMakKa, CCpHOfI U a30THOH KHCJIOT B IMPOMBIIIJICHHOCTH. O6IJ_II/IG

CIOCOOBI MOTYYECHUSI METAJIJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMUUECKUX YJIEMCHTOB

5.2

5.3

5.4

5.5

TennoBoii 23 PeKT XUMHUECKONW pPeakluy, TEPMOXUMHUUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Tpouecchl  OKMCIEHHSI M BOCCTAHOBJICHHSA.  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHOBOCCTAHOBUTEILHON PEaKLUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEANEKTPOoJIUThl. CUIIbHBIC U c1a0ble AIEKTPOIUTHI. CTeneHb TUCCOIAIIuU
Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus u OKpYyXKaromasa cpeaa

6.1

BemectBa u Mmartepuansl B IIOBCEAHEBHOM JKHM3HM 4eloBeKa. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBa;I moMoumb IIpu XUMHUYCCKUX O0KOIraX U OTPABJICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpYyXKarouleil  cpeabl  (KHCIOTHBIE — JIOXKIH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

6.3

6.4

[Ipumenenue cepsl, a3ora, gocdopa, yriepoaa, KpeMHHUSI U UX COEIUHEHUN B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
HNPOMBIIIJIEHHOCTH UX coenHeHUH. [IoHsATHEe 0 KOppO3UM METaIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavyanbHbIE TOHSATHA OO0 OPraHWYECKUX BEIIECTBAX KAaK O COCTUHEHHSIX
yrieposa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJIMILIEPHH, YKCYCHas! KUCIIOTA).
[TonsiTHE 0 OMONOTWYECKN BaXKHBIX BEIIECTBAX: JKUpPaX, OENKax, YriaeBoJax — U uxX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JJ0JIM PACTBOPEHHOTO BEIIIECTBA B PAaCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Xumus: 8-i kiacc: 6a30BbI YPOBEHB: YUeOHUK; S-€ u3nanue, nepepadborannoe ['abpuensn
0.C., OctpoymoB N.I'., CnmankoB C.A. AkuronepHoe o01ecTBo «31arenbcTBo
«[IpocBemienue»

» Xumust: 9-i kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ uznanue, nepepadborannoe ["abpuensn
0.C., OctpoymoB N.I'., Cmankos C.A. AxkumonepHoe o6011ecTBo «/31arenbcTBo

((HpOCBeH_IeHI/Ie»

METOIUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. 3anumarenpHas xumust/ B.B. PromuH. - 8- uza., ucmp., nepepad., jgor., - M.:
Lentpnonurpad, 2013. - 221, 3 c. - (A30yka HayKu AJis IOHBIX T€HHUEB).

2. IIlnuyruna I'.B. Cutyaunonsnsle 3aganus no xumuu. 8-11 kmaccsl. M.: BAKO, 2014. - 144c.
- (Macrepckast yuuTesnss XuMuH).

3. OnextuB 9. ®uznka. Xumus. buonorusa. KoHCTpykTOp 351€KTUBHBIX KypcoB. Jliis
OpraHu3aluy npeanpopIbHON NOArOTOBKY yyamuxcs B 9 kinacce: B 2-x kaurax. Ku. 2/
Henne6ep C. B., 3yesa JI.B., iBannukosa T.B. u ap. M.: 5 3a 3nanus, 2006.

4. Xumuueckuit TypHup: cOopHuK 3a1a4. 8-11 kiacesl/ I'.}O. Anémun, B.B. Koponés, A A.
Yenuruna. - M.: [Ipocsemenue, 2018.

5. Xomuenko N.I'. O0mas xumusa. COOpHUK 3ajjau M yrpakHeHuil: YuyeOHoe nocoOue. - M.

OOQ" UzparenncTBO HOBas BoHA", 2010.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbHI CETU UHTEPHET

bubmoreka IIOK https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d4614

MULTIMEDIA - nonnepsxka kypca "Xumus 8-9 knacc"
OUOIMOTEKA AIIEKTPOHHBIX HATJISITHBIX TIOCOOHIA.
1. CD « Heoprannueckast xumus 8-9 kiaccy. O6pa3oBaTenbHasi KOJUICKIHUS.

2. CD «Peneturop ». OGpa3oBaTenbHasi KOJUICKIHUS.

OueHo4yHbIE CpeCcTBA
MeToauyeckast JUTEPATypa AJIsl YYAIMXCS:

1. Xumus. 8 kiacc: MpoBepOUYHbIE M KOHTPOJIbHBIE paboThl: MeTonndeckoe nmocodbue/ H.H.I'apa. —
4-¢ uzn.,crep. — Mocksa: IIpocBemenue, 2022.

2. lnIakTHYECKUN MaTepral 1o XUMUU i 8-9 KiaccoB: mocooue yist yaurtens / A.M.
Panenxuit u np. M.: IIpocsemenue, 2005.

3. Xumus. Jluarnoctudyeckre paboThl 17151 TPOBEACHHS POMEKYTOUHOM aTTecTalnu. 9 Kiacc. —
M.: BAKO, 2014.

4. KoHTponbsHO — m3Meputenbable Matepuaibl. Xumus. 9 kimacc/ Coct. E.H. CtpenpHukoBa. — 2-
e uzg.- M.: BAKO,2017. — 112c.

5. Xumus.8-9 kimacc. Temarndeckue tecroBbie 3ananus / A.C. Kopomenko, A.B. fmrykoBa. —
M.: JIpoda, 2011.

Cucrema oueHUBAHUS 3HAHUI U KPUTEPUU OLleHUBAHMS PA3JIHYHBIX BU0B padoT
Oo0mennaakTuyYecKue
Ounenka «5» cTaBUTCH B cjIyyae:

1. 3HaHuA, HOHUMaHUs, TIIyOUHBI YCBOEGHHUS 00y4JalOIMMUCS BCEro 00bEMa NporpaMMHOIO
MarepHaa.

2. YmMmenus BBIACIIATD INTABHBIC IMMOJIOKCHHUA B U3YUCHHOM MAaTCpHaJiC, Ha OCHOBAHUU q)aKTOB u
IMpuMEpoB O606IIIaTI>, ACJIaTh BIBOABI, YCTAHABJIUBATH MCKIIPEAMCTHBIC U BHYTPUIIPEIMCTHBIC
CBs3U, TBOPUCCKH NPUMCHATH ITOJTYYCHHBLIC 3HAHWA B HE3HaKOMOH CUTyallu.

3. OtcyTcTBUS OIIMOOK U HEAOYETOB IIPHU BOCIPOU3BEIEHUU U3YUEHHOTO0 MaTepHana, npu
YCTHBIX OTBETaX YCTPaHEHUS OTAEIBbHBIX HETOYHOCTEN C MMOMOIIBIO JOTIOJHUTENBHBIX BOIIPOCOB
yuuTeNsl, COOMOEHUS KYIbTYphl MHCbMEHHOM U YCTHOM pedH, paBuil 0pOPMIICHHUS
MUCbMEHHBIX paboT.

Ounenka «4» cTaBuTCH B cJIy4yae:

1. 3HaHUA BCEro M3y4EHHOTO MPOrpaMMHOTO MaTepHarna.



2. YMeHus BBACIATH [VIAaBHBIE MOJ0XKEHUS B U3yYEHHOM MaTepuallie, Ha OCHOBAaHUU (haKTOB U
IpUMEPOB 00001aTh, JIeNaTh BHIBO/IbI, YCTAHABIMBATh BHYTPHUIIPEIMETHBIE CBSI3U, TPUMEHSThH
IIOJIy4CHHBIEC 3HAHUS Ha IIPAKTHKE.

3. JlomymieHust He3HAYUTENBHBIX (HErpyObIX) OMMOOK, HEAOYETOB MPH BOCIIPOU3BEICHUH
U3Yy4EeHHOT'0 MaTepuaia; CoOII0IeHUs] OCHOBHBIX MPABHJI KYJIbTYPbI MIMCbMEHHON U yCTHOU
peuu, mpaBuil 0(hOpMIICHHUSI TUCbMEHHBIX PadoT.

Ouenka «3» cTaBUTCA B CiIy4ae:

1. 3HaHuA U YyCBOEHUS MaTepuala Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUN POTPAMMBIL,
3aTpyJHEHHS IPU CAMOCTOSITEIbHOM BOCIIPOM3BEIEHNH, BOSHUKHOBEHHSI HEOOXOIMMOCTH
HE3HAUYUTEJIbHOM MTOMOIIH MTPENo1aBaTelis.

2. YmeHus paboTaTh Ha ypOBHE BOCIIPOU3BECHMUS, 3aTPyIHEHUS IIPU OTBETAaX Ha
BUJIOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuus rpy0oii omuOKy, HECKOJIBKHUX TPYOBbIX OMIMOOK MPU BOCIIPOU3BEACHUN N3YYEHHOTO
MaTepuana; He3HAUUTEIbHOTO HECOOTIOACHHSI OCHOBHBIX MPABUII KYJIbTYPbl TUCBMEHHON U
YCTHOM peuH, MpaBuil 0(OPMIICHUS MICEMEHHBIX PadoT.

Ounenka «2» CcTaBUTCA B CiIy4dae:

1. 3Hanus u YCBOCHU: MaTCpHrala Ha YPOBHC HUXKEC MUHUMAJIbHBIX Tpe60BaHPII>i IIporpamMmal;
Haan4dusa OTACIBbHBIX HpC,Z[CTaBJ'IeHI/Iﬁ 00 HN3YUCHHOM MaTcpHualic.

2. OtcyTcTBUA YMEHHUS paboTaTh HA YPOBHE BOCIIPOU3BEACHMUSI, 3aTPYAHEHUS IIPH OTBETaX Ha
CTaHJIapTHBIE BOIPOCHI.

3. Hanuuus HECKOJIBKUX IPyOBIX OUIMOOK, OOJIBIIOTO YKciaa HErpyObIX MPU BOCIIPOU3BEICHUH
U3Yy4EHHOI'0 MaTepuaia, 3HaUUTEIbHOT0 HECOOII0JIEHUSI OCHOBHBIX MPABUI KYJIBTYPHI
NUCbMEHHOW U YCTHOM peun, npaBuil 0hOpMIIEHUS MUCbMEHHBIX padoT.

4.Her otBerTa.
Kpurepun u HOpMBI OLIeHKH 3HAHUM M yMeHMIl 00y4aloluxcs 32 YCTHbIN OTBeT.
Onenka '"S5" craBurcs, ec/iM yYCHHUK:

1.IToka3piBaeT riy00OKO€ U MOJIHOE 3HAHWE U MOHUMaHKUE BCETro MPOrpaMMHOI0 MaTepHasa;
IIO0JIHOE IOHUMAaHKE CYIIHOCTH PaCCMAaTPUBAEMBIX IOHATUH, IBJICHUH U 3aKOHOMEPHOCTEH,
TEOPHIi1, B3aNMOCBS3EH.

2.YMeeT cOCTaBUTh MOJTHBIN U MPABUIILHBIN OTBET HA OCHOBE M3yYEHHOTO MaTepuaa; BhIIENIATh
TJIaBHBIE TIOJI0KEHHUSI, CAMOCTOSITEILHO MOATBEPKIaTh OTBET KOHKPETHBIMH IIPHUMEPaMH,
(dakTaMu; CaMOCTOSITENIbHO M apTyMEHTHPOBAHO JeJIaTh aHAJIN3, 000011IeHUS], BBIBObL;
yCTaHaBIIMBATh MEXIIPEAMETHbIE CBSI3U (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUN) U
BHYTPHIIPEIMETHBIE CBSI3H, TBOPUECKU MPUMEHST TIOJTYYCHHBIC 3HAHHS B HE3HAKOMOM
CUTYAIIMH; TTOCJIeIOBATEIBHO, YETKO, CBA3HO, 0O0OCHOBAHHO M 0€30IIMO0YHO U3JIaraTh yueOHbII



MaTeprai. ¥ MEeT COCTaBIISTh OTBET B JIOTHYECKOM IOCIEI0BATEIbHOCTH € UCIIOJIb30BaHUEM
NPUHATON TEPMHUHOJIOTUY; I€1aTh COOCTBEHHBIE BBIBO/IbI; (POPMYJIMPOBATH TOUHOE ONPEIEICHUE
Y UCTOJIKOBAaHUE OCHOBHBIX IIOHATHM, 3aKOHOB, TEOPUI. MOKET IIpU OTBETE HE ITOBTOPSTH
JIOCJIOBHO TEKCT y4eOHUKa; U3J1araTb, MaTepHall JINTEPATYPHBIM SI3bIKOM; IPABUIILHO U
00CTOSITENILHO OTBEYATh HA JIOIIOJHUTENIBHBIE BOIIPOCHI YUUTENS; CAMOCTOSITEIBLHO U
paLMOHATIBHO MCII0JIb30BaTh HATJISAHbIE 10COOHUS, CIPABOYHbIE MaTepUallbl, yYeOHUK,
JIONIOJIHUTEIIBHYIO JINTEPATypPy, IEPBOUCTOYHUKH; IPUMEHATh CUCTEMY YCIIOBHBIX 0003HaUEHUH
IIPYU BEJICHUU 3aIIUCEH, COMPOBOKAAIONINX OTBET; NCIIOJIB30BATh I JJOKA3aTEIbCTBA BEIBOIOB
13 HaOJIIO/IEHUH U OIBITOB.

3.  CaMmocTosTeNnbHO, YBEPEHHO U 0€301IMO0YHO TPUMEHSET MOJyYeHHbIC 3HAHUS B PEIICHUU
npo0JieM Ha TBOPUYECKOM YPOBHE; IOMyCKaeT He 6ojiee OAHOro He104ETa, KOTOPHIH JIETKO
MCIPABIISET MO TPEOOBAHUIO YUUTEIIS; UMEET HEOOXOAUMbIE HaBBIKH PaboThI ¢ Mpubopamuy,
4epTexamMu, CXeMaMH, TpapKaMH, COITyTCTBYIOIUMHE OTBETY; 3alliCH, COIIPOBOXKIAIOIINE
OTBET, COOTBETCTBYIOT TPEOOBAHHSIM.

Ouenka '"4" craBurcs, ecjid YYEHUK:

1.  Tloka3bIBaeT 3HaHMS BCETr0 MU3YYEHHOTO IPOrpaMMHOro MaTepuaia. Jaét noaHslil u
IPaBUJIbHBIN OTBET HA OCHOBE U3YUYEHHBIX TEOPHUH; 1OIMYCKAeT HE3HAYNUTEJIbHbIE OLIMOKU U
HEeZ0YETHI PU BOCIPOU3BEICHUH U3YUYEHHOI'0 MaTepuasa, He0ObIINe HETOYHOCTH IIPU
UCTIOJIb30BaHUY HAayYHBIX TEPMUHOB MJIM B BBIBOJAX, 000OMEHHSIX 13 HAOMOqeHnid. MaTepuai
U3J1araeT B ONpeIeIEHHON JIOTHYECKOH MOCIIEA0BATENIbHOCTH, IIPU ATOM JIOIIYCKAeT OJHY
HerpyOyto olmMOKy Wi He Oojiee IBYX HEAOUYETOB, KOTOPHIE MOKET UCIIPABUTh CAMOCTOSITEIILHO
npu TpeOOBaHUM WM HEOOJIBIION TOMOIIM [IPEoiaBaTelis; HOATBEPKIAET OTBET KOHKPETHBIMU
IpUMepaMu; MPaBUIIBHO OTBEYAET Ha JOMOJHUTEIbHBIE BOIIPOCH YUUTEIS.

2.YMeeT caMOCTOSITENIbHO BBIAEISATh TJIaBHBIE [TOJIOKEHUS B N3YYEHHOM MaTepuale; Ha
OCHOBaHMHU (PaKTOB U MPUMEPOB 0000IIATh, 1€1aTh BBIBOABI. Y CTAHABIMBATh
BHYTPUIIPEIMETHBIE CBA3H. MOXET NPUMEHATH MOJyYEHHbIE 3HAHUS Ha IPAKTHUKE B
BUJOM3MEHEHHOM CUTYaIH, COOJII0aTh OCHOBHBIE MPaBHJIa KYJIbTYPbl YCTHOHN peun;
MCIIOJIb30BaTh IIPU OTBETE HAyYHbIE TEPMUHBI.

3. He oGnagaer 1ocTaTOYHBIM HABBIKOM PabOTHI CO CIIPABOYHOM JIUTEPATYpPOH, yUEOHUKOM,
NEPBOUCTOYHUKOM (TMIPAaBUIBLHO OPUEHTUPYETCSI, HO pabOTaET MEJIEHHO).
Ounenka "3'" craBuTcs, ec/iM yYeHUK:

1. YcBanBaeT 0CHOBHOE COfiepKaHNE YIeOHOT0 MaTepraa, HoO UMEeT poOeIbl, He
MPEMSATCTBYIOMINE JTaTbHEUIIIEMY YCBOSHHUIO TIPOTPAMMHOTO MaTepHara.

2. M3naraer Marepuan HECUCTEMaTHU3UPOBAHHO, (hparMEHTapHO, HE BCET/1a MOCIeI0BATENbHO;
MOKAa3bIBAET HEJJOCTATOUHYIO C(OPMUPOBAHHOCTD OT/IEIbHBIX 3HAHUM U YMEHUH; c1a00
apryMeHTHPYET BbIBOJIbI U 000011IeHUs, TOMYCKAET OMNOKU IPU UX POPMYIUPOBKE; HE
HCIIOJIB3YET B KAYECTBE JOKA3aTEIIbCTBA BHIBOJIBI M 0000IIIEHNS U3 HAOIIOICHH, ONTBITOB WITH
JIOTTYCKaeT OUIMOKH MPHU UX U3JI0KEHUU; TaET HEUETKHUE ONPE/IeIICHUs TOHATUH.



3. VcnbIThIBaeT 3aTpyJHEHUS B IPUMEHEHUH 3HAHUM, HEOOXOUMBIX JJIsl peLIeHHs 3a1a4
pa3IMYHBIX TUIOB, MPAKTHYECKHUX 3aJaHHIA; TPU OOBSICHEHUH KOHKPETHBIX SIBJICHUN HA OCHOBE
TEOPHl ¥ 3aKOHOB; OTBEYAET HEMOJIHO Ha BOMPOCHI YUUTEIIS UM BOCIIPOU3BOAUT COJEPIKAHKE
TEeKCTa y4eOHHMKA, HO HEJIOCTATOUYHO OHUMAET OTJEIbHBIC MMOJ0KEHHUS, UMEIOIINE BAXKHOE
3HA4YCHHE B 3TOM TEKCTE, JOMYyCcKasi OJIHY-/ABE TpyOble OIMOKHU.

Ounenka '"2'" craBurcs, €C/IM yYeHUK:

1. He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COZICpPIKaHHE MaTepualia; He 3HACT WK HEe
MOHUMACT 3HAYUTCIIbHYIO YaCTh IPOTpaMMHOI'0 MaTCpHraia B IpCAciax MOCTABJIICHHBIX
BOIIPOCOB; HE JICJIaeT BBIBOJIOB H 000OIICHHUH.

2. Mmeert cnabo chopMupoBaHHBIE M HETIOJIHBIC 3HAHUS, HE YMEET MPUMEHSATh UX MPH PEIICHUH
KOHKPETHBIX BOIIPOCOB, 3a]a4, 3aJaHui 110 00pasiy.

3. HpI/I OTBCTC HA OJAUH BOIIPOC NOITYCKACT boiee ABYX Fp}/'6bIX OH_II/I6OK, KOTOPBIC HC MOKCT
HCIIPABUTH AAXKC IIPH ITIOMOIIH YUUTCIIA.

4. Her otBeTa

Kpurepun u HOpMbI OLIEHKH 3HAHUI U YMEHHI 00yYAOLIUXCS 32 CAMOCTOATEIbHbIE
nucbMeHHbIe U KOHTPOJIbHbIE Pa0oThl.

Onenka «5» cTaBUTCS, €CJIM YUEHUK:

1. Bemomnnsier padoty 6e3 ommOoK 1 /uin/ JomycKaeT He 0oJiee OAHOTO HEe0UETa.

2. CoOmroaer KylnbTypy NUCBbMEHHOW peur; mpaBmiia 0(opMIICHUS MIMCbMEHHBIX Pa0oT.
Onenka «4» CTAaBUTCH, €CJIH YYCHHK:

1. BrInonHseT NUCBMEHHYIO paboTy MOJIHOCTBIO, HO JIOIYCKAaeT B Heil He OGosiee 0HOM
HEerpyooi ommOKy 1 0HOro HeouéTa U /uinn/ He GoJiee IBYX HEJ0UYETOB.

2. CoOmosiaeT KynbTypy MUCBbMEHHOM peuH, MpaBuiia oopMIIeHUs MMCbMEHHBIX padoT, HO -
JI0ITycKaeT HeOOobIIMe TOMapKU IPU BEACHUH 3amKcel.

Ounenka «3» cTaBUTCSH, €CJIH YUYCHUK:
1. HpaBI/IHLHO BBIITOJIHACT HEC MCHEC ITOJIOBUHBI pa6OTBI.

2. Jlomyckaet He Oojee IByX IpyObIX omIMOOK, WK He OoJiee 0JHOM rpyOoH, OJHON HerpyOoii
OmMOKHU ¥ OJTHOTO HeA0uETa, WK He 0oJiee TPEX HETPYOBIX OMMOOK, UM OJTHON HErpyOoi
OIMOKH U TPEX HENOUETOB, WITH MPH OTCYTCTBUU OMIMOOK, HO MTPH HATMYHH TISITH HETOYETOB.

3.  JlomyckaeT He3HAYUTEIbHOE HECOOII0IEHNE OCHOBHBIX HOPM KYJIBTYPhI MMCEMEHHOM
peuu, npaBuil opopMIIeHUSI TUCBMEHHBIX PadoT.

Ouenka «2» CTaBUTCH, €CJIH YYCHUK:

1. HpaBI/IJ'ILHO BBIIIOJIHAET MEHEE IOJI0OBHUHBI IHCEMEHHOM paGOTBI.



2. JlomycKaeT Yucio OMMOOK ¥ HEJTOUYETOB, MPEBOCXOAIIEE HOPMY, IIPH KOTOPOH MOXKET OBITh
BBICTaBJICHA OIlcHKa "3".

3. JlonmyckaeT 3HaYUTEIbHOE HECOOIIIOIEHUE OCHOBHBIX HOPM KYJIbTYPbl IUCBMEHHON peuH,
paBuI OPOPMIICHUS MUCbMEHHBIX PadoT.

4. Her otrBera.

IIpuMeyanue. — y4yuTenb UMEET IPABO IIOCTABUTh YYCHUKY OLICHKY BBIIIE TOM, KOTOpas
peayCMOTpEHa HOPMaMU, €CIIM UM paboTa BHINOIHEHA B OPUTHHAIBHOM BapHAHTE. — OIICHKH C
aHAJIM30M paboOT TOBOAATCS JI0 CBEICHUS 00yUYaroIUXCsl, KaK MIPaBUIIO, HA TIOCIEAYIOLIEM
ypOKe; IpejlycMaTpuBaeTcsi paboTa Ha/l OlIMOKaMU U yCTpaHEeHHe Mpo0esioB B 3HAHUAX U
YMEHUSAX YYEHUKOB.

Kpurtepun u HopMbI OLleHKH 3HAHUI U YMEHUI1 00yUalomuxcs 3a NPaKTU4YecKue u
JabopaTopHbie padoThI.

Ounenka «5» cTaBUTCS, €CJIM:

1. IlpaBUIBbHOM CaMOCTOSATENBHO OIpPEAEISeT 1Ieb JaHHbIX padoT; BBIIIOJIHSAET paboTy B
MOJIHOM 00BbEME ¢ COOIII0IEHNEM HEOOXOUMON ' MOCIIe10BAaTEIbHOCTH IIPOBEIEHUS OIBITOB,
U3MEPECHUM.

2. CaMOCTOATENbHO, PallMOHAIBHO BHIOMPAET U TOTOBUT JJIsl BBIIOJIHEHUSI paboT HEOOX0AUMOe
000pyI0BaHUE; MPOBOAUT JAAHHBIE Pa0OTHI B YCIOBUAX, 00ECIIEUNBAIOILUX [TOJIyYeHHE Hauboee
TOYHBIX PE3yJIbTaTOB.

3. I'paMOTHO, JJOTMYHO OIHUCHIBAET X0 MPAKTUYECKUX (Ja00paTOPHBIX) pabOT, MPABUILHO
(dbopMynupyeT BBIBOJbI; TOUHO M aKKYpaTHO BBIMIOJIHSET BCE 3allMCH, TaOIUIbl, PUCYHKH,
YyepTexH, rpaduKku, BHIYUCICHUS.

4. IlposBinser opraHU3allMOHHO-TPYJOBbIE YMEHHUS: MTOAIEP)KUBAET YUCTOTY pabouero Mecra,
HOPSIOK Ha CTOJIE, 5KOHOMHO PAaCXO/AyeT MaTepHaibl; COOTIOIAaeT MpaByiIa TEXHUKH
0€30MacCHOCTH NPH BBIITOJIHEHUH padoT.

Onenka «4» CTaAaBUTCH, €CJIU YUYCHUK:

1. BeIinonHseT npakTudeckyro (1a00paTopHyt0) paboTy MOJIHOCTHIO B COOTBETCTBHUH C
TpeOOBaHUSMU TPU OLICHUBAHUU PE3YJIbTAaTOB HA "5", HO IOMYyCKAeT B BBIUUCICHUSX,
U3MEPEHUSIX 1Ba — TPU HEJ0UETA WIH OJHY HETPpYyOyto OIIMOKY M OJJUH HEJIOUET.

2. Ilpu opopmienun paboT 1OMyCKaeT HETOYHOCTH B ONMKMCAaHUU XOJa JEHCTBHI; eraeTr
HEMOJIHBIE BBIBOJIbI MPU 00OOIICHUH.

Ouenka «3» cTaBUTCS, €CJIH YYCHUK:



1.1 IlpaBunbHO BBIONHSET paboTy He MeHee, yeM Ha 50%, oaHako 00bEM BBIMOTHEHHON YacTH
TAKOB, YTO IMO3BOJIACT MOJYUYUTh BCPHBIC PC3YJIbTATHI U CACIIATh BHIBOABI ITIO OCHOBHBIM,
MNPUHIUIIHAJIBHBIM BaXXHBIM 3a/iadaM pa6OTBI.

2. Tlonbupaet oOopynoBaHHE, MaTEpHall, HAUMHAET PAOOTY C MOMOIIBIO YUUTES; WK B XOJ€
IPOBEICHUS U3MEPEHU, BBIYUCICHUHN, HAOIIOICHUN JOMYCKAET OINOKH, HETOYHO
(dopMynupyeT BBIBOJIBI, 0000IIECHUS.

3. IlpoBoauT paboTy B HEPALMOHAIBHBIX YCIOBUSIX, YTO IPUBOAUT K ITOJIyYEHHUIO PE3YJIBTATOB C
OOJBIIMMH MTOTPEIIHOCTSIMH; WITU B OTYETE JOMMYCKAET B OOIICH CI0XKHOCTH He OoJiee ABYX
OmMOOK (B 3aMUCAX YHCEN, PE3YIbTaTOB U3MEPEHUH, BEIYMCICHUH, COCTABICHUHU TPa(HKOB,
Ta6JII/II_[, CXEM H T.II.), HC UMCHOIIIUX OJIA l[aHHOﬁ pa6OTBI MMPUHIUITHAIIBHOTI'O 3HAYCHUS, HO
MOBJIUSABIINX HA PE3yJbTAT BBITOJIHEHUS.

4. JlomyckaeT rpyOyro omOKy B XOJI€ BBITIOJIHEHUSI PA0OTHI: B O0BSICHCHHUH, B OOPMIICHHUH, B
COOITIO/ICHUH TIPABUJI TEXHUKH OE€30MACHOCTH, KOTOPYIO YYEHUK UCTIPABIIAET 110 TPEOOBAHHIO
yUUTENS.

Onenka '"2'" craBuTcs, €C/IM YYEHUK:

1. He onpenensier caMOCTOSATENbHO 11€JIb pabOThl, HE MOKET O€3 OMOIIN YUUTENS IOATOTOBUTD
COOTBETCTBYIOIIEE 000PYIOBaHHE; BHIIOJIHACT pabOTy HE MOTHOCTHIO, U 00BEM BBIITOITHEHHON
YaCTH HE TO3BOJISIET C/IENATh MPABUIBHBIC BBIBOIBI.

2. Jlomyckaet aBe u Oosiee rpyOble OIMOKH B X0/1€ pabOT, KOTOPBIE HE MOYKET UCIIPABUTH I10
TpeOOBaHUIO TIEIarora; WK MPOU3BOIUT U3MEPEHUS, BBIYUCICHNUS, HAOIIOICHHSI HEBEPHO.

4. Her orsera.

KpuTtepun u HOpMBI OLICHKH 3HAHUM M YMEHHH 00y4aromuxcs 32 Ha0J/I10ieHneM 00beKTOB.
Onenka «5» cTaBUTCH, €CJIHM YYCHHK:

1. IIpaBuUABHO MPOBOIUT HAOIIOICHHE 110 3aJJAHUIO0 YIUTEIIS.

2. Beimensier cyliecTBeHHbIC MPU3HAKH Y HA0JIF01aeMOT0 00BEKTa, Iporiecca.

3.  I'pamotHO, 1Oorn4HO O0OpPMIISET pe3ysbTaThl CBOMX HAOIIOACHUH, enaeT 00001eHus,
BBIBOJIBI.

Onenka '"4" craBurcs, ec/IM YYCHHUK:
1. IIpaBuiIbHO MPOBOAUT HAOIIOCHHE IO 33AHUIO YUUTEIIS.

2. JlomyckaeT HETOUHOCTH B X0/J1e HaOJIIOJeHHI: TPH BBIJEICHUN CYLIECTBEHHBIX MPU3HAKOB Y
Habro1aeMoro 0o0beKTa, mpollecca Ha3bIBaeT BTOPOCTEIICHHBIE.

3. HeOpexHo miu HeTOYHO 0OPMIISIET Pe3yJIbTaThl HAOIIOIEHUH.

Ounenka '"3'" craBurcs, eC/id YYCHUK:



1. JlomyckaeT oHYy-/IB€ IpyOble OIIMOKHU MJIM HETOYHOCTH B IPOBEACHUH HAOIIOIEHUH TIO

3a1aHUT0 YUUTCIIA.

2. HpI/I BBIICIICHUU CYIICCTBCHHBIX ITPU3HAKOB Y Ha6J'IIO,Z[aeMOl"O O6’bCKTa, IIponecca Ha3bIBacT

JIMIIb HCKOTOPLIC U3 HUX.

3. Jlomyckaer oqHy-/B€e IpyOble oIMOKH B 0pOPMIIEHUH pe3yabTaToOB, HAOIIOJEHUN U BHIBO/IOB.
OuneHka «2» CTaBUTCS, €CJIM YUYCHUK:

1.lonyckaeT Tpu-4eThIpe rpyOble OMMOKHM B IPOBEACHUN HAOIIOACHUH 10 3aJaHUI0 YUUTES.

2. HenpaBuibHO BBIAENAET IPpU3HAKU HaOII04aeMOro o0bEKTa, Mpoliecca.

3. Jlomyckaet Tpu-4eTbIpe rpyobie OUIMOKH B 0(hOpPMIICHIH Pe3yIbTaTOB HAOIIOICHUN U

BBIBOJIOB.

4. Her oTBerTa.
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