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INOACHUTEJIbBHAS 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeNbHOW MPOrpaMMBbI OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepanbHOU
paboueii mporpaMmbl BOCIIUTAaHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNbHBIX Opranu3anusiax Poccuiickoit deneparuu.

[IporpaMmma mo xuMHUHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOrO NpPEAMETa, YCTaHABIHWBACT
o0s3aTenpHOE MPEIMETHOE COZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpPUPOBAHUE M0 pa3/iejaM U TeMaM IPOrpaMMBbl [0 XUMUH, ONPEAEIIAET KOJINUYECTBEHHbBIE
M KaueCTBEHHBIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
W3YYEHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00y4aromuxcsi, OnpeeiseT BO3SMOKHOCTU MpeaMeTa AJis
peanuzanuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00ydeHUs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs INpeIMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIbHOMN
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUU CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €MHCTBE MUPA, BKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IIPEJICTaBICHUSI O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaiu3aliii BO3MOXHOCTEH Il caMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rPaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHHME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEN O0y4aromxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIIEHUS, 3aKJIaJblBa€T OCHOBHI IEJIOCTHOTO
B3IJIS11a HA €JUHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUN
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBiieHUs B OOY4EHHHM XMMHUHU 0O0€CIEUMBAIOTCS CHEeUU(UKON Coaep KaHUs
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckyd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEJICIEHHOM dTarie €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHsS OPUEHTUPOBAH HAa OCBOEHUE
00yJaroNMMHUCS CUCTEMBI TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoja K eé msydeHuro. CopepaHHE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI TMOHATUH O XuMHU4eckod peakuuu. OOe 3TH CHCTEMBbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— 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 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PacCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJIYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoenue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C IMPHUBJICYEHHUEM 3HAHUW M3 paHEE M3YUYEHHBIX YYEOHBIX IPEAMETOB!
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM JEATEIbHOCTH 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 MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS IIPU N3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCEIHEBHOM KU3HH.

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

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIeHUH, CIOCOOHOW ananTUpoBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— obecrieyeHue YCIOBMM, CIIOCOOCTBYIOIIMX IPUOOPETEHUIO OOYYAIOIIUMHUCS OIbITA
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIGHWBATH SBIICHUS OKPYXAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHSITh WX TMPHU pEHIeHUH TpolieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4yaronmxcs T'yMaHUCTHUECKUX OTHOILICHHH, TOHUMaHUs IIEHHOCTH
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 M CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHs OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HaNpaBICHHOCTH JlalbHEeHIIero ooyyeHusl.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanusi, 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

IlepBoHayaibHbIe XHMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBOWCTBAa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JEMEHTOB.
ITpocThle 1 cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBas 707151 XMMHUYECKOIO 3JIEMEHTA B COEIUHEHUH.

KonnyectBo BemectBa. Monb. MoisipHasg Macca. B3zaumocBs3b KonuuyecTBa, Macchl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMUUecKkue ypaBHeHUs. Knaccupukanus XuMHUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpamieHus ¢ 1a0opaTOpHbIM O00OpYJOBAHHWEM, W3YYE€HUE W ONHUCAHHWE (U3NYECKUX CBOMICTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJIHOM MPOBOJIOKH, B3aUMOJECICTBHE Mela ¢ KUCIOTOM) SIBJIEHUH, HaOIt0ieHNE
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), uzydenwe crocoOoB
paszienieHnus cMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHUE, IUCTUIUISALINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJNyd€HHsS KHUCIOpoJa B JIabopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aljioTporHas MOAU(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TomauMBo: yroib M MeTaH. 3arpsi3HEHHE BO3/1yXa, YCHWICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT u mpocroe BemecTtBo. HaxokaeHue Bomopoaa B INPUPOIE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0bI motydeHus. Kucinotel u conu.

Monsipablit 00BEM razoB. PacuéTsl o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewiecTB B Bojae. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoiicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NpUpOIHBIX Boa. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHE CBOKMCTBA OKCUAOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM € HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJICH.

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, [IOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS W MpEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
o0pa3laMu OKCHJIOB M ONHMCAaHUE HX CBOWCTB, IOJIyd€HHE, COOMpaHHWe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEM pPAacTBOPEHUS BEUIECTB C PA3IUYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuii HEUTpalIu3alru, MOJYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTANIBHBIX 33]1a4 0 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMHU4YeCKasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepumoamueckass cucremMa xumuueckux a3nemeHtos . H.
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPHOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX suaep. HM3otombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. 1. 1. Mennenees — y4€Hbll U IPayKJaHUH.

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

Crenenp  okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponecchbr
OKHCJIEHHS U BOCCTaHOBJIEHUsI. OKHCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TOpeHue, peakliuu pas3ioKeHNsl, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
ABJIAIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB ECTECTBEHHO-HAYYHOI'O LIUKJIA.

OOme ecTecTBEHHO-HAyYHbIC IOHATHSA: HAYYHbIH (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPHUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, B3JIEKTPUUYECKUN 3aps]l, BELIECTBO, TeN0, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, ITOJEC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx diemMeHTtoB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOHCTB XMMHUYECKHX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KaJIbLUs U UX COECOUHEHUH B COOTBETCTBUHU C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEHMIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPeakuil o0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu XuMUUeckoi peakiuu. [TonsTHe 00 0OpaTHMBIX U HEOOpPATHMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DNEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpall€HHblE MOHHbIE ypaBHEHUs peakuuil. CBONCTBA KUCIOT, OCHOBAHMHN U COJIEW B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W aiaMmasa), CIOXKHBIX BEHIECTB (XJOpUIa HaTpHS),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (FOPEHHE, peaKLUuu pa3jokKEeHHs,, COECIUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTHM CTPOEHHUSI aTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (pU3MYECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPOa Ha OPraHU3M uenoBeka. BaxHenue Xmopuisl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOAU(UKALIMN KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmupe Kak MpeACcTaBUTENS Kiacca KHUCIOT M coenuduueckue). XHUMHUYECKUE pEeaklUu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynbgaTt-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3ayXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Npupoje, (HU3UYECKUue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, MoydyeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaJbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, pusznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkuciora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTEpHBIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQekT. YronpHas KHCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(O6eH3uH), UX POJb B OBITY U MPOMBINIICHHOCTH. [ToHSATHE 0 OMOJIOrMYECKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuausa (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3NYecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJIOpUAOB (TaJOre€HUI0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUaoB), HaOdIofeHHe Tpouecca OOYIJIMBaHUS  caxapa TMOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBAMHU a30Ta, gocdopa MU UX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaM a30THBIX U (POCHOPHBIX yIOOpEeHUH,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOM Aa30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAIUIMYECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTHBOTrasa, MojayyeHue, coOupaHue, paclo3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKAaTHOW TNPOMBIIIJICHHOCTH, PELICHHEe IKCIEPUMEHTANbHBIX 3ajad 1o Teme «BaxHeime
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHue MeTaUIoB. MeTalinueckas CBSI3b M METAUIMYECKash KpHUCTaUITMYecKast
peméTka. DJIEKTPOXUMUYECKUN PAJl HAOpsOHKEHUM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB B UX COCIUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXO0XKJICHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHHUE aToMa, HaxoXjAeHUEe B npupojae. Ouznueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
U3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJIb30BAaHHUE BHICOMATEPHUATIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCU/IA KAJIbIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
KucIoposie  (BO3MOXKHO  HCIIOJNb30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB TMPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (Il) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaibliusg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), UCCIIENOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax |
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TpeeibHas 0MyCcTUMas KOHIIEHTPaIus
Beriects, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOIOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemnuwie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHITHS: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, IEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJHJI, H30TOIIBI,
PaaMOaKTHBHOCTh, MOJICKYJa, JJICKTPUYECKUH 3apsj, MPOBOIAHUKH, TOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3UYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunte3, apixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUM C TPAAMLHUOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU U HOPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOIIUXCS.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCA
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMN M PACIIMpPEHHUE ONBITAa ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHONIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HAyKHM B KM3HU COBPEMEHHOro OOILEeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpManueil 0 MepefoBbIX JOCTUKEHHUSAX U OTKPBITHUIX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 o0IIeCcTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOUCCIIeI0OBATEIbCKOM, TBOPYECKOM M JPYrMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMIOJIHEHUH YUY€OHBIX, TO3HABATEIBHBIX 33134,
BBIMTOJIHEHUH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOILIECCe 3TOH y4eOHOM nedaTeabHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TOBEJEHHWE M TOCTYNKH CBOMX TOBAPHUIIEH C MO3UIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIEJCTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAayKHM U COCTaBJISIIOLIME OCHOBY IS
NOHMMAHUA  CYHUIHOCTM HAay4HOM KapTUHBl MHpa, MpPEJICTaBI€HHs] 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJOBEKa C MPUPOJHON Cpeoi, 0 posu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[IO3HABATEJILHBIE MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHME HOBBIX 3HAaHUN IO XUMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEIIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE€ HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUUYECKUMH CpPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K OOYyYEHMIO M TO3HaHHIO, JIFOOO3HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YEeHHUs B ajbHeHeM;

4) ¢popMHUPOBAHHS KYJIbTYPHI 3/10POBb:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUsI alKorojs, HapKOTHKOB, KYpPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS



mpaBuj 0€30MaCHOCTH TPU OOpAIICHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pPEalbHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUYSCKOMY M3YYCHHUIO MPOMECCHii u Tpy/a 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 JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW MpodecCHOHATbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHHI, TOTOBHOCTh aJIAITHPOBATHLCS B MPO(EeCCHOHAIBHOM Cpe/ie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHOIICHHE K COOCTBEHHOMY (H3MUYECKOMY M TICUXHYECKOMY 30POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, MOJy4aeMble TPU W3YYCHHH XHMHUH, JJISl PEUICHUs
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHUS TNTOOATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM U IMyTeH UX pPEIICHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHA PYKOBOJACTBOBATHCA UM B
MI03HABATEJIBHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHPOBAHUS
MHUPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIIOTE3a, (aKT, CUCTEMA,
IpoIiecC, IKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHUKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble 00ecneurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEILHOMY IIJIAHUPOBAHUIO M OCYIIIECTBICHUIO YUCOHOMU JEATEIIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPU OCBOCHUU 3HAHWUH:
pPacKpbIBaTh  CMBIC] XHMHYECKHX TIOHATHH (BBIIENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHAaBJIMBATb MPUYUMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUEHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, IS TyKTUBHBIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMEHHE MPHUMEHTh B Ipoliecce MO3HAHMs MOHATHS (MIPeIMETHbIE U METanpeaMeTHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMylia M YpaBHEHHE XHMHYECKOM pEakiMd — TpUd PEHICHHH Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOICIBHBIX Hpe}lCTaBJ’IeHI/Iﬁ BBIABIIATH u
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKNU H3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
NPOTHBOPEYHS B U3YYaEMBIX MPOIIECCAX U SIBICHHSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHE HCIOJIb30BaTh MOCTABJIIEHHbIE BOIPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM M MPOBEACHHUIO YYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUNYHBIX BUI0B
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOTO COAEp)KaHUs, CIpaBOYHbIe MocoOus, pecypcbl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METObI U 3aIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIPEeNIeIEHHOTO THUMA, MPHOOPETEHHE OMNbITa B 00JACTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHI, OBIaJeHUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpMY MpencTaBICHUS
uH(pOpMallUl U WJUIIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXKHBIMM CXEMaMHM, JHarpaMMaMu,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Mpollecce YYEeOHON U HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUIel MPUpOIHON CPEIbL.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (Wiu) OUCKYCCHUU) IO CYLIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIATH MOJyUYEHHBIE PE3YJIbTAaThl I03HABATEIBHON JESITEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3EHTALUI0 Pe3yJbTaTOB BBIOJHEHUS XHMHUYECKOTIO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOTO0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI MO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, ONpe/ieJIeHNe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LU ACSITEIbHOCTH, IIJIAHUPOBAaTh, OCYLECTBIISTD,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOKO JIEATENbHOCTh, BBIOMpPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aITrOpUTM JEHCTBHNA NpHU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE IMOJIYUEHHOTO pe3yibTaTa 3asiBICHHON I1eNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepasibHONM paboyell TpOorpaMMoid, BBIJCISIIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUSA, €TI0
UHTEpIpEeTaLnH, TPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YU€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 IOHATHN: aTOM, MOJIEKYJa, XUMHUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIo
AJIeMEHTa B COCIMHEHHH, MOJIAPHBIA OO0BEM, OKCHJ, KHCIIOTa, OCHOBAHHUE, COJIb,
AIIEKTPOOTPHULATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peaxkuii: peakiuu COeIMHEHUs, PEaKIUU Pa3I0KEeHHs], peaKIIMK 3aMEIICHUs, peaKlun
oOMeHa, 9K30- U SHAOTEPMHUUYECKUE PEaKIUu, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OpOuTalb, pajuyCc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIEHTHAs CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHIIEHTPALIKs) B pPacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSTH 3TH
MOHSITHS IIPU ONTMCAHUU BELLECTB U UX IPEBPAILICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJi€HUsS (OpMyn BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpEeNATh BAJICHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAMHEHHSX, CTENEHb
OKHUCIJICHHUS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAeNéHHOMY KJaccy COEAUHEHMM 1o QopmyrnaM, BHJ XHMHUYECKOM CBS3U
(xoBaJIeHTHas! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpbiBaTh cMmbich llepuoanueckoro 3akona J[. M. MenneneeBa: 1eMOHCTPUPOBATH
NOHMMAHUE MMEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHUS, 3aKOHa ABOIaipo;

OMKCHIBATh M XapakTepus3oBaTh TabmuuHyto ¢opmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moarpymnmna (A-rpynma)» u
«mmobounast moxarpynma (b-rpymma)», Manasie W OoibIIME TEPHOMBI, COOTHOCHUTH
0003HaueHMsI, KOTOpble UMeroTcss B Tabmuie «llepuoanyeckas cucreMa XUMHUYECKUX
aneMmeHToB [I. Y. MeHneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHUKAaMH CTPOEHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0Ilee 4YHUCIO JJIEKTPOHOB U
pacnpenesneHre ux 1o 3JIeKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHThl, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB PA3THMYHBIX
KJIaCCOB, NOATBEpPKJas ONUCAaHUWE [pPUMEpPaMU  MOJIEKYJSAPHBIX  YpaBHEHHI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIIEHUH B Pa3IMUHbIX YCIOBHSIX;
BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUIO XUMUYECKOMN peakiuu;



IIPUMEHATh OCHOBHBIE OMNEPALMM MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATH3AIMI0, KIACCH(UKAILINIO, BBISBICHHE MPUYHHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3Y4YEHUs CBOMCTB BELIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBEHHO-Hay4YHbIE  METOJIbl  TO3HaHWS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEabHBIN U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYyIOH ® J1abopaTOPHBIM
000pyI0OBaHMEM, a TaKXe IMpaBHJIaM OOpaleHUsi C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U CcOOMpaHUIO Ta3000pa3HbIX BEIIECTB (BOJOpPOAA M KHCIOpPOJa), MPHUTOTOBICHHUIO
PacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMycC, peHondTaenH, METUIIOPaHK U JpyTue).

K konny oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PAacCKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKMX IOHSITHI: XMMHYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIEHb OKUCICHMS, XMUMHUYECKas peakuus, XMMHUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOP, DIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTHYECKAs JUCCOLMAIMS, pPEaKUh HOHHOrO OOMEHa,
KaTaJln3aTop, XHMMHYECKOE paBHOBecHEe, OOpaTUMble U HEOoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYECKas), KpPUCTAJUIMUECKas pElETKa, KOpPPO3Us
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEakUuu, MpeNelIbHO JOIyCTUMAs
koH1eHTpanus [1JIK BemiecTBa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKMX IIOHATHA WM IPUMEHATH ITH
MIOHATUS ITPU ONMCAHMM BEIIECTB U UX MPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJISi COCTaBJIeHHMS (OpMya BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKMX JJEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJlaccy coellMHeHHH Mo (opmMynam, BHJ XMMUYECKOH CBs3M (KOBaJeHTHas, MOHHai,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COEIMHEHUAX, 3aps] HMOHA II0 XUMHUYECKOU
dopMmyrie, xapakTep Cpelbl B BOJHBIX PAcTBOpaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIca [lepuoauyeckoro 3akona Jl. M. MenneneeBa U 1€eMOHCTPUPOBATH
€ro NMOHUMaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnnuHyto ¢opmy [leprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «rjaBHas mnoAarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuue, C
YHUCJIOBBIMU XapAKTEPUCTUKAMHU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIO FIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O00IIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COCIMHEHUH B IIpEeJeNIax MajblX IEPUOAOB U TIABHBIX IOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIY WM COCTaBY Yy4YacTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IPOCTBIX U CIOXKHBIX BEILECTB, MOATBEPXKIasi ONUCAaHUE PUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHii;

COCTABJIATh YPABHEHUS JEKTPOIUTHUYECKON JUCCOIMAIMN KUCIIOT, MEI04Yel U COJeH,
IIOJIHBIE U COKpAIEHHBIE YPABHEHUS peaKklUil HOHHOrO 0OMeHa, ypaBHEHMs PEaKLUH,
HNOJATBEPXKJAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeElLIeCTBaMHU
Pa3INYHBIX KIIACCOB;

PacKpBIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUH MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3THX PeaKLuii;

IPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B Pa3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOI'0 JIEMEHTa 1Mo (popMyJlie COeTUHEHUs, MACCOBYIO JOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKOHN peakiui;

coONoaTh MpaBWa IOJI30BAHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0Opy/oBaHUEM, a TAaK)Ke IpaBHia OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO J1Ta0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
U cOOMpaHMIO Ira3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro ra3a);

IPOBOJUTH PEAKLMH, TOATBEP)KIAIOIINE KAYEeCTBEHHBI COCTAaB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJOpHI-, OpoMHI-, MOAUA-, KapOoHat-, Qocdar-,
CHJIMKAT-, cyiab(aT-, T'MIPOKCUA-UOHBI, KATHOHbl AMMOHMS M HOHBI HM3yYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKUX BELIECTB;
IPUMEHSITh OCHOBHBIC OIEPAIMY MBICIUTEIBHON JESITEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHE, OOOOIIEHHE, CHUCTEMATH3aIMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBsi3ell — JUId W3Yy4YeHHs] CBOMCTB BELIECTB U XMMUYECKHUX PpEaKIHil, eCTeCTBEHHO-
Hay4yHble METOAbl T[O3HaHWSA — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero Konrpoabnsie IIpakTHyeckue
padoThI padoThI

Paznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA

XumMusa — BaxkHas 00J1aCThb

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/ibHbIE PeCYPChI

1.1 €CTECTBO3HAHUS U IIPAKTAYECKON 5 2 bubnmorexa LOK
' P https://m.edsoo.ru/7f41837c
NEATELHOCTH YEJIOBEKA
bu6mmoreka [IOK
1.2 B 15 1
CHICCTRA H XHUMHIHCECKHE peaKiiui https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopon. Ilonsitue 06 6 bubnuorexa [JOK
' OKCHIax https://m.edso00.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax u 8 1 bu6mmoreka [JOK
' COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmorexa [IOK
' OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuorexa [JOK
2.4 . 11 1 1
COoeIMHEHNH https://m.edsoo.ru/7f41837c
Hroro no pazgeny 30

Paszgea 3. [lepuoanueckuii 3axoH u Ilepuogudeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE PC€aKIuu

3.1

[Tepuonuueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX

7

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c



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

aneMmeHToB /1. 1. Meneneena.
Ctpoenue atoma

Xumunueckas cBg3b. OKHUCIUTECILHO-

32 8 bu6mmoreka [JOK
BOCCTAHOBUTEJILHBIE PEAKIIUU https://m.edso0.ru/7f41837c
Hroro no pasaery 1 ngiﬁfé{;gﬁﬁf41837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
Nen/m  HaumeHOBaHHe pa3iesioOB M TeM NMPOTrPaMMBbI (undpossbie)
Bcero  Konrpouabnbie IlpakTnueckue
oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl

Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHue U yriayOieHne 3HaHUH OCHOBHBIX 5 1 bubnnorexa [JOK

' pasienos Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIUi 4 bubmorexa [JOK

' P peartt https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUccoruanus. XUMUUECKUe 3 1 1 bubnnorexa [JOK

' peakIuu B pacTBOpax https://m.edsoo.ru/7f41a636

Hroro no pazneny 17

Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 4 1 bubmuoreka [JOK

' VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
59 OO0m1as XxapakTepucTUKa XUMHYECKUX 2JIEMEHTOB 6 bubnmnorexa [JOK

' VIA-rpymmet. Cepa u e€ coeiuHEeHUsI https://m.edsoo.ru/7f41a636
53 OO01m1ast XxapakTepUCTHKA XUMHUECKUX JIEMEHTOB 7 1 bu6muoreka [JOK

' VA-rpynnsl. A30T, hocdop 1 UX COeTUHEHUS https://m.edsoo.ru/7f41a636

OO01mas XxapakTepUCTHKA XUMUISCKUX FIIECMEHTOB

24 IVA-rpynmel. Yriaepoa u KpeMHUN U UX 8 1 2 Bubmmorexa [IOK

' PYHHBL POA KD https://m.edsoo.ru/7f41a636

COETMHEHUS

Hroro 1o pasneny 25

Pa3nen 3. MeTaubl 1 UX cOeIMHEHUS
3.1 OO0mIre cBOMCTBAa METAJIIOB 4 but6mmoreka [IOK



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

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

3.2 Baxkueiire Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

4.1 BerectBa 1 MaTepualibl B )XKU3HUA YEJIOBEKA 3 Bubmiorexa OK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 buGnuorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No KoumnuectBo yacos Jara DJIEeKTPOHHbIE
Tema ypoka Kourpoububie  IIpakTuyeckue uudpoBbIe
n/n Bceero U3YYeHUs
padoTbI padoTbI o0pa3oBaTe/ibHbIE
pecypchl
1 [Ipenmer xumuu. Posib XuMHUH B )KU3HU 1 bubnuoreka [IOK
yenoBeka. Tena u BelecTa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX TIO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
paboThI B 1a0OpaTOpUH U IPUEMBI bubnnoreka [JOK
3 1 1
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 bubmuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
ITpakTnueckas padota Ne 2 «Pa3nenenue
5 cafeceﬁ (Ha m 1/11:1)\46 € OYHCTKHU nozllza €HHOI 1 1 bubmmorexa [OK
pHuMep p https://m.edsoo.ru/ff0d28c8
COITN)»
bu6mmorexa [IOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bu6mmorexa [IOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOXKHBIE BEIIECTBA 1 bubmmorexa [OK
p m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
yip v https://m.edsoo.ru/ff0d2d50
10 3aKO0H HOCTOSHCTBA COCTaBa BEIECTB. 1 bu6mmoreka [IOK



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

Xumnueckas popmyna. BaieHTHOCTD
aTOMOB XMMHMYECKHX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

OrHOCHUTEIbHAA aTOMHAs Macca.

bu6mmoreka [IOK

11
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubmuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 Konnuecto BemecrBa. Monb. MosnsipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yci0BUS IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KojandecTBa, MacChl
17 BEIeCTBA M0 YPAaBHEHUSIM XUMHYIECKIX bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakiui
18 (coemuHeHUs, pa3IoKEeHHS, 3aMEICHUS bubmorexa LOK
A s ’ - ’ https://m.edsoo.ru/ff0d3f34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O000IIeHHE U bubmiorexa HOK
H T, Hf https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUH
20 KonTponbnas padorta Nel o teme 1511 bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM ) https://m.edsoo.ru/ff0d4290
Bos — cmMech ra3oB. CocTaB Bo3myxa.
X X bubnmoreka [JOK
21 Kucnopon — snemMeHT u mpocToe

Benrectso. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
PO " ' https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 naboparopun iqn OMHmnelfHocm bubmoreia LOK
PATOPHIL I TIP ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopoaa
TertoBoit 3 PeKT XUMUIECKON PEeaKIIHH,
24 MOHATHE O TEPMOXMMHYECKOM YPaBHCHUH bubmorexa HOK
P P ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHIOTEPMHUCCKUX PEAKIIAIX
Tomnuso (He)Th, Yroiab U METaH).
25 3ar }ISHGI-EI/ICq];OS . a, CIIOCOOBI zzro bubmorexa HOK
P R, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 o Teme
26 «Ilonmydenne u coOupaHue KUCIopoaa bubmorexa HOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BemecTBo. Haxoxnenue B mpupoje https://m.edsoo0.ru/ff0d4ddo
28 du3nyecKrue 1 XMMUYECKHe CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI moTy4eHus BOAOPoOia B bubnmoreka [JOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «[Tony4yenue u cobupanue Bogopoa bubmmorexa [OK
i . p AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYEHUE €r0 CBOMCTBY
32 Mousipabiii 00bEM Ta30B. 3aK0H ABOTAIPO bubmorexa HOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Brruncienus o0b€Ma, KOJIHYECTBA

33 erie rasa 1o ero u3BeCTHOM bubmmorexa [IOK
BEIECTBa MY https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruncnenus 006EMOB ra30B 1Mo

34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [IOK
P n peaidt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH T'a30B

35 DOu3nvecKrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [HOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbllieHHbIE U

37 Helfacm epHHI,Ie paCTBO 13§ MaICHCOBaSI bubmorexa LHOK

m PacTBOPHL. https://m.eds00.ru/ff0d5b40
JIOJISI BEIIECTBa B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
«IIpuroToBiieHHE PACTBOPOB C bubnunorexa [JOK

38 .. . N
onpeAeNéHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Konrtpomnsnas padora Ne2 o teme 07.02 bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» ' https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KacCupUKaIIUs, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenne 1 XUMHUYECKHE CBOMCTBA

41 KI/ICJ‘IY;FHBIX OCHOBHBIX M aM()OTEPHBIX bubmmorexa [OK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubnmnoreka [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK

OCHOBaHUHN

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukanus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoObl bubnmoreka [JOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
47
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas CBsI3bp MEXKY KiIacCaMu bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O0o001IeHNe U CHCTeMAaTU3alns 3HAHUN
= & https://m.edso00.ru/00ad9ch2
KonTpoasHnas pabora Ne3 no teme
50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX 18.03 bubmorexa [JOK
. P ) https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMHUYECKHX d1eMeHToB. [ToHsTHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepuonnueckuii 3akoH u Ilepuoanueckas
52 CI/I(?[CMa XUMHUYECKHUX BJIeMegTOB pIn Y| bubmorexa LHOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuoibl, TPpyNIIBI, TOATPYIIIBI bubmorexa HOK
PHOABL, TPYHITHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuotexa [JOK
H3otomnsl https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0YEK aTOMOB bubmuorexa [JOK



https://m.edsoo.ru/ff0dfee2
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aneMeHToB llepuoanueckoii cucremsl /.
H. Meunneneena

https://m.edsoo.ru/00ada6bc

XapakTepHuCcTUKa XMMHUUECKOT0 3JIEMEHTA

bu6mmoreka [IOK

5 ZI;CZ?VI:?.Oﬁéf;;;;eieg?mqeCKOH https://m.edsoo.ru/00ada824
3nauenue [leproanyueckoro 3akoHa s
57 pa3BUTHSA HAyKU U npakTtuku. /1. 1. bubnnoreka [JOK
MenpeneeB — y4€HbIN, MIEIArOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuorexa [JOK
59 Hormas xiiriecias coasb https://m.edsogru/OOadac34
60 KoBasieHTHast monsipHasi XMMUYECKasi CBSA3b bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenmoysspHas XUMUYeCKas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoteka [JOK
62 CTeneHb okHCICHiS https://m.edsoErUIOOadae28
63 OKHCIATENbHO-BOCCTAHOBUTEIHHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEIH bubmorexa HOK
https://m.edso00.ru/00adb076
65 Kontponbnas padota Ne4 o teme 20.05 bubnuorexa [JOK
«Ctpoenne atoma. XUMHYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O0001IeHNE U bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O600mIeHNE U bubnuoreka [IOK
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cUCTeMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ad9ch2
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosauuyecTBo 4yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Konrpoabuble IIpakTnyeckue uudposbie
n/n Bcero U3YyYeHUS
padoTsbI padoTbI o0pa3oBaTte/ibHbIE
pecypcsbl
[Iepnonnueckuit 3akoH. Ilepuonnueckas
bu6nmoreka [IOK
1 cUcTeMa XMMHYEeCKux aineMeHToB JI. U. 1
https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XUMHYECKHX 3JIEMEHTOB MEPBBIX TPEX 1 bubmrorexa LIOK
P P https://m.edsoo.ru/00adb6b6
MEepPHOJIOB

3 Knaccudukanus u HoOMeHKIaTypa 1 bubnunoreka LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XuMUYECKOU CBA3U U TUIIBI 1 bubmuoreka [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5) «IloBTOpEHUE U yriyOaeHue 3HaHUi 1 1 17.09
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccugukaius XuMHUUecKux peakiuui 1 bubmmnoreka HOK
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. [ToHsITHE O TOMOT€HHEIX U 1 bubmorexa HOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

3 @DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bu6muoreka [JOK
XUMHYECKON PEAKIIUH U MTOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI

9 OKHCITUTEIIEHO-BOCCTAHOBUTEIIHHBIC 1 but6mmoreka [IOK
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peakiuu

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

Teopust 37EKTPOTUTUYECKOMN

bu6nmoreka [IOK

10 .C §]
FIHCCOLMATITH. TATBHBIC I CTabRIe https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMoHHuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peakl https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN 00 Bubmiorexa OK
. pea https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKON JTUCCOITUAITUT
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPECTABIIEHUNA 00 DIIEKTPOJIMTUUYECKON buGnuorexa [IOK
e p https://m.edsoo.ru/00add8b2
IUCCOLIMAINT
14 ITonsiTHE 0 TUAPOIU3E COJIEH bubmorexa HOK
AP https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
15 i
O00011IeHNE U CUCTEMATU3AIUs 3HAHUN httos://m.edsoo.ru/00addd12
16 [Tpaktuyeckas padora Ne 1. «Pemienue bubmmnoreka HOK
JKCIIEPUMEHTAJIBHBIX 3aa4» https://m.edsoo.ru/00addbfa
KonTpoabHnas pabora Ne2 no teme
17 «IIIEKTPOIUTUYECKAS TUCCOIMALIN 05.11 Bubmaorexa IIOK
P g HHATH. ' https://m.edsoo.ru/00addecO
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
O01asa xapakTeprucTUKa FaJIOT€HOB.
18 XI/III\I/III/I'-IGCKI:/Ie CBI(;fICTBa Ha IpuMepe bubnnorexa [JOK
p p https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ConsHast KUCIIOTa,
19 XI/IME‘—IeCIi[I/Is CﬂOﬁCTBa [IOJIVYEHNE bubnnorexa [JOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 [IpakTudeckas padora Ne 2 o Teme bubnmoreka [JOK
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«lomydeHnue COIAHON KUCIOTHI,
U3Yy4EHHUE €€ CBOWCTB)»

https://m.edsoo.ru/00ade348

Brpruucnenus no ypaBHEHUSAM

bu6nmoreka [IOK

21 XHUMUYCCKHUX PEaKIUi, CIIM OJUH U3
peait s https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB bubnmnoreka HOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
23 Haxox(i[eHHe cephbl Hq::é COCI[I/IHel:II/Iﬁ B buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl
24 CepoBogopo1, cTpocHHE, PU3HUECKUE U bubmmoreka [JOK
XUMUYECKHE CBOKCTBA https://m.eds00.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 ¢uznyecKkue 1 XuMHUYECKHE CBONCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMHUUYECKUE PEAKIIUH, JIeKAILUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MOJIYYEHUS] CEPHOU KUCIIOTBI bubmmorexa [JOK
i p ' . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHNE OKPYIKaAIOIIEH
Cpelbl COETUHEHUSIMU CEPBI
97 Beruucnenue MaccoBoOl JJOIU BBIXO/1a but6mmorekxa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTUKa 3J1eMeHTOB VA-
78 rpynnsl. A30T, pacipOCTpaHEHHE B bu6muoreka [IOK
npupoze, GU3NUecKue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBONCTBA
29 AmMMuak, ero pusndeckue u bubmuoreka [IOK

XUMHUYCCKUEC CBOﬁCTBa, IMOJIYYCHHUEC U

https://m.edsoo.ru/00adf004
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IIPUMEHEHHUE

[TpaxTuueckas padota Ne 3 o Teme

bu6nmoreka [IOK

30 «ITonyuenre aMMHaKka, U3y4eHHUE €ro
. v yi https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ GusndecKkue u bubnunorexa LIOK
XHMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHuii. XMMHUYECKOE 3arpsI3HCHUE bubmorexa OK
yAObP o p https://m.edsoo.ru/00adf518
OKpYXKaroIIel Cpelibl COeAMHEHUSIMHU
aszora
®docdhop. Oxcun dhochopa (V) u

33 (1)0(:(%)0 pHa;I KI/ICJ'I(E[))Ta q)(i)I/II)SI/I(‘IeZKI/Ie u bubmmorexa [JOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOy4YCHHE
Ucnonb3oBanue pocdaToB B KauecTBe
34 MHUHEPAITBHBIX YA00peHH. 3arps3HeHne bubmorexa HOK
PATIBHLIY 00D - >arp https://m.eds00.ru/00adfc20
IpUPOIHOI cpeabl pocharamu
VYriepon, pacipocTpaHEeHUE B IPUPO/IE, bubmuoteka [IOK

35 .
du3HYecKre U XUMUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxkcupsl yriaepoaa, ux Gpusndeckue u

36 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE but6mmorekxa [IOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yriepona (1V)

37 VYronbpHas KUCIOTa U €€ COTu bubmorexa OK

https://m.edso0.ru/00ae006¢
[IpakTuueckas padora Ne 4 o reme
" bubnuotexa [JOK
38 [TomyueHue yriekuciaoro rasa.

KauectBenHnast peaxiust Ha KapOoHaT-

https://m.edso0.ru/00ae027¢
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"

HOH

HCpBOHa‘IaJ'IBHBIC MOHATHS 00

bu6nmoreka [IOK

39 OpPraHNYECKUX BEIIECTBAX KaK O
p t https://m.edsoo.ru/00ae054¢e
COCIMHEHUSIX YTIIepoa
40 KpeMmuunii u ero coefuHeHns bubnnorexa LHOK
p . https://m.edso0.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 SKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME bu6nmorexa LIOK
«Bakuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHUI
Kontponbnas paborta Ne3 mo teme

. bubmuoreka [{OK
42 «Baxuelnire HemeTauIbl 1 UX 14.02.
https://m.edsoo.ru/00ae0e18
COEIMHEHUI
OO01mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
bubmmoteka IIOK
43 MerTtamnunueckast CBSI3b U MeTaJLIMUeCcKas
. https://m.edsoo.ru/00ae103e
Kpuctaunueckas pemeérka. Gusnueckue
CBOMCTBAa METAJIOB
XUMHUYECKHE CBOMCTBA METAJIOB.
44 DIEKTPOXUMHUUECKHUH PSII HAIPSOKEHUI bubnmorexa [IOK
p p p https://m.edsoo.ru/00ae1156
METAJIJIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.

45 CrutaBsl. BeranciieHns o ypaBHEHUSAM bu6muoreka [JOK
XUMUYECKHUX PEaKLU, ECIIU OJUH U3 https://m.edsoo.ru/00ae1156
PEareHToB COJAEPIKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAILIOB bubmorexa TIOK

PP https://m.edsoo.ru/00ae1278
bubmunoreka IIOK

47 [IlenouyHble METATIIBI 1

https://m.edso0.ru/00ae14b2
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bubnunorexa LIOK

48 O
KCHPT H THAPOKCHABT HATPHA 1 KATHA https://m.edsoo.ru/00ae14b2
[IlenoyHo3eMeNbHBIE METAILIBI — bubnuorexa [JOK
49 . .
KaJILIIUA ¥ MarHui https://m.edsoo.ru/00ae15e8
50 BaxkHeiilne coeJUHEHNS KaIbIIH bubmorexa [IOK
. H https://m.edsoo.ru/00ael5e8
51 O00011IeHNEe U CHCTEMATH3aLKs 3HAHUI
59 JKEcTkOoCTh BOABI U CIIOCOOKI €& bubnuoreka [{OK
YCTPaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "YKEcTKOCTh BOJBI U METOLI €€ bubmorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubnunoreka LIOK
54 A i
JTEOMIUHITH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBOMCTBA OKCHIA U bubnmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 Keneszo
T https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a bubmmoteka IIOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U cUCTEMATH3AINS 3HAHUHI
[TpakTrueckas pabota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuotexa [JOK
«Baxkneine MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCIUHEHHS
Berarcienus o ypaBHEHUSIM
. but6mmoreka [IOK
60 XUMUYECKHUX PEaKIIUi, ECITH OJIUH U3

pearcHTOB OaH B M30BITKE UIIH COACPKUT

https://m.edsoo.ru/00ael1750
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IIpuMecH. BbI4KciIeHnst MacCOBOM J10JIH
BBIX0JIa MPOJYKTA PEaKLUU

61 O0o001IeHre U CUCTEMAaTH3aIlUs 3HAHUH 1
Kontposbnas padora Ne4 o teme
62 «BaxxHeime MeTaIbl ¥ UX 1 02.05.
COCAUHCHHMS
63 BemectBa u matepuansl B 1 bubmmoreka [JOK
[IOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo.ru/00ae3f50
XUMHYECKOE 3arps3HEHUE OKPYIKAIOIIEH bubnnoreka [JOK
64 1
cpensl https://m.edsoo.ru/00ae4270
65 Ponb XxuMuM B pelieHun SKOJOTHYECKUX 1 bubnnorexa [IOK
npo0em https://m.edsoo.ru/00ae4270
Peseprublit ypok. O600IIeHNE U Bu6mmoteka [JOK
66 . 1
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubmuoteka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bu6mmoteka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxnronepHoe obmectBo «M3paTenscTBo «IIpocBemienne»
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://edsoo.ru/
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