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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHM Ha YpOBHE OCHOBHOT'O 001IeT0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepabHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX oprann3anusix Poccuiickoit denepannu.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENsIX, OOMIeH CTpaTeruu OOYy4CHHS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MpelyCcMaTpUBaAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIPOrpaMMbl [0 XUMHH, ONIPEAEISAET KOIMUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP)KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh
M3YYEHUS XUMHUHU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTE 00ydaroluXcsi, ONpeAesieT BO3MOXKHOCTH MpeaAMeTa IJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIePKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 SBOJIIOIMH BEIIECTB B MPHUPOJIE, O MYTIX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€30acHOCTH, MPOOIIEM 3ApaBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alliil BO3MOXKHOCTEH [ caMOpa3BUTHUA U (OPMUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX Kak B TIOBCEJIHEBHOM JKHM3HHM, TaK U B
npoecCHOHANBHOM e TeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAllOM B (JOPMUPOBAHUH
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
o0ydJaronuxcs.

JlanHble HampaBlieHUss B OOYUYEHHWU XUMHUHU 00ECTEeUMBAIOTCS CHEIU(PUKON colepsKaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS MEJarormueckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOI HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarIMMHUCS CUCTEMBI TIEPBOHAYATBHBIX MOHSATUN XUMUHU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTrpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydeHuro. CopepixaHue CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHYECKOM

3JIEMEHTE€ U BEIIECTBE M CHCTEMbl MHOHATHM O XHMHYECKOMH PCaKkmuu. O0e 3TH CHCTEMBI
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CTPYKTYPHO OPraHU30BaHbl IO NPHUHIMIY IOCIEI0BATEIBHOIO Pa3BUTHS 3HAHMM HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— MPEICTaBICHUH 00 NEKTPOIUTUIECKOM TUCCOIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHS] U MPOTHO3MPOBAHHUS CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHUS U MOJIYYEHHs U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XMMUYECKON COCTAaBJIAIOIICH HAYYHOM KapTUHbI MHUpa B JIOTUKE €€ CUCTEMHON MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
IPOUCXOAUT C MPHUBJICYEHHMEM 3HAHUM H3 pPaHEEe M3YYCHHBIX Y4YEOHBIX IIPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (OPMHUPOBAHKE 3HAHUI OCHOB XMMHYECKON HAyKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHX ()AKTOB, MOHATHHA, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MO3HAHUS IPU U3YYEHHUH BEIIECTB M XUMUYECKUX PEaKiuil, B
(GOpMUPOBAaHMM M DPA3BUTHM I[IO3HABATEJIIbHBIX YMEHUH M HMX MPUMEHEHUM B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM 1A TeIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

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

— (popMHpOBaHUE MHTEIEKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caM0OOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHuS,
(OopMHPYIOLIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrieyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0YYAIOLIUMUCS OIIbITa
pa3HooOpa3HON AESITENbHOCTH, MO3HAHUA M CaMONO3HAHMS, KIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIH ), IMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESITEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHHWBATh SIBIECHUS OKPYXKAIOIIErOo MHUpA, MCMONb3Yys 3HAHUS U
OMbIT, TOJYYEHHbIE TpPU M3YUYEHUU XHUMHUHU, MPUMEHATH HMX HpPHU pElIeHuUu MpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCO00pa3HOro MOBEACHUS 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 HaNpaBIEHHOCTH JlalbHeHIIero ooyueHus.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJOBEKa. XUMHA B CUCTeMEe HayK. Temna u
BeulecTBa. dusnueckue cBolicTBa BellEeCTB. ArperartHoe coctosiHue BemecTB. llondrue o
METO/ax MOo3HaHMs B XUMUH. YncThie BemecTBa U cMecu. CocoObl pa3/ieieHus: CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE diIeMEHThl. CHUMBOJIBI XUMHYECKUX JIIEMEHTOB.
[IpocTbie U clloKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckasi (opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX O3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTEIbHAsST MOJIEKYJIIpHAs
Macca. MaccoBasi J10Ji1 XUMHYECKOI0 JIEMEHTA B COSMHEHHH.

KonuuectBo BemectBa. Monb. MomsipHas macca. B3anMocBs3p KoJM4yecTBa, Macchl U
quciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rol mo popMmysiam XUMHUYECKUX COCTUHECHUH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIeCTB. XuMuueckue ypaBHeHus. Kinaccupukanus XuMUYeCKHX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMIOAeHNE (PU3UUECKUX (TIJIaBJICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) SABICHU, Ha0t01eHue
M ONHWCAaHWE TMPU3HAKOB TMPOTEKAaHMS XUMHUYECKHMX peakuuid (pas3liokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), uzydenwe crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BBIAPUBAHHUE, JUCTUIUISALINS,
xpomarorpadus, NpoBeIEeHHE OUYUCTKH TOBAapeHHONW COJM, HaONIOJEHHEe U OINHCaHHE
pE3yJbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesield MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelinue npeacraBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHUs Kuciaopoja B Jjaboparopuu u
npoMbIIeHHOCTH. KpyroBopoTr kucinopona B mpupoje. O30H — aljioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

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

Moutsipablii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Hacelmennsie 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 Boabl B mpupone. 3arps3HeHUE NpUPOAHbIX BOA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coemauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpa3yromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHue okcuios.

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

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBnoctu metamioB H. H. bekerosa. [lonyduenue Kucior.

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

I'eneTnyeckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpEeNIEHNE COJIEpKaHusl KUCI0opoia B BO3yXe, MOIy4eHHEe, coOupaHue,
pacro3HaBaHHE M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINUCAaHHE WX CBOWCTB, MOJyudeHUE, COOMpAHWE, PACIIO3HABAHWE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BELIECTB C Pa3IMYHONW PACTBOPHUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJABI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHNE OOpPa3I[0B HEOPraHMYECKUX BEILIECTB PA3UYHBIX KIIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumoieiicTBusi okcuga meau (ll) ¢ pacTBOopoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJula IpyruM U3 pacTBOpa COJIU, PEILICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

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

[lepBrle TOMBITKA KIACCU(PUKALNNUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAJLIbI, TAJOTEHbI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuoanueckuin 3akoH. llepmoamyeckas cucrema xumudeckux odnemenros [J[. .
MenneneeBa. Koportkonepuognas u iuHHONepuoAHas ¢opmbl [lepuommyueckoit cucTeMbl
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3NYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI SJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX szaep. M3orombl. Dnektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTEMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 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. JI. 1. Mennenees — yd4€HbIN U IpaskJaHUH.

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

Crenenp  okucineHus. OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  peakiuu. lIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHA
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEH, IIPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi (TOPEHUE, PEAKIIUH PA3JI0KEHUS, COSIUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIACCE OCYILIECTBISAETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U TOHATHI,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (paKT, 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, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIC TOPOJBI, IOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE 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, KaIbLUs U UX COCAVWHEHMH B COOTBETCTBHM C
MOJIO’KEHUEM 3JieMeHTOB B [lepronyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKHUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THIIA KPHUCTAUIMYECKOM PEIETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XMMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUuil MO pa3IMuHbIM MpHU3HAKaM (110 YUCIY M COCTaBY
YYaCTBYIOUIMX B pEaKIUU BEIHIECTB, MO TEIJIOBOMY 3(@exTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
OHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xummuueckoi peakuuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanu3e. lloHsatne o XumHueckoM paBHOBecHU. DaKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEaKIMH U MOJI0KEHNE XUMUUECKOTO PABHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

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

Peakumu noHHOro oOMeHa. YCIIOBHS MPOTEKaHUS pEaKIHil MOHHOrO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMPOLIECCA AUCCOLUALUU
KHUCTIOT, IIEeJo4Ye U cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIICIICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIUX MPHUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHEe, peakUuu pas3iokKeHUs, COCAUHEHHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XusopoBopopod. ConsiHash KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIY4YEHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHrne M (PU3NYEeCKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEeJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHeruduueckue). XHUMHUYECKUE peakiuH,
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 TMpuUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKPYKAIOLEH Cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mast xapaktepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclpoCTpaHEHHE B TMpHpoJe, (U3NYecKue Hu
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHUYECKre
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMS, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUSA. A30THas KHUCIOTa, €€ IOJIy4EHUE,
¢usmyeckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX

8



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
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
npupoze, pusnueckue 1 XuMuueckue cBoicTBa. Axcop6ouus. Kpyropopot yriepoaa B npupoje.
Oxcuapl yriaepona, UX (pU3NYEcCKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YToNbHAs KUCIOTa 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.

[lepBoHavasnbHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIUHEHMSX yIiepoaa
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kkuciora). IlpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BXKHBIX BEIIECCTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (1V) u
KpeMHHEBOH kucioTe. CHIIMKATHI, UX UCIOJIb30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MaTEpPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUIEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMH XJIOPUIOB (TaJOT€HUIOB),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepHUajoB), HaOMIOleHHEe Tpolecca OOYITMBaHMS — caxapa IOJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHYECKHUX CBOMCTB pa30aBlieHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M HX COETUHEHUUN
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHUAIIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YA0OpEeHMUIA,
Hojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U QocdaT-noOH U HU3YyYeHHE NPHU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJENell KPUCTAUIMUECKUX PEIETOK anMasa,
rpaduTa, (¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojydeHue, COOupaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO rasza, MPOBEJEHHE KAaueCTBEHHBIX peakiuil Ha kapOOHAT u
CHWJIMKaT-HOHBl W W3Y4YEHHME MPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHME C MpPOIyKLHUEH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COEeAMHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METAUIMYECKash KpHUCTaJIMYecKas
peméTka. ODJIEKTPOXUMUYECKUN Pl HaOpsDKEHUA MeTauioB. DU3MYECKHME W XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MOMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalib, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MIPOMBIIIICHHOCTH.

[llenounbie MeTaswibl: ookeHue B [lepuoanueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAUIBI MarHUul M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOCHHME MX aTOMOB, HAaxXOXICHUE B
npupoae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalblMs. BaxkHeilne coeauHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupoje. Ousznyeckne U XMMHUYECKUE CBONCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia AITFOMIHHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XuMU4Yeckux anemeHtoB J[. H.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupojae. Ou3nueckue 1 XMMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBoiicTBa u
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METaUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCHJIA KAIBIUS U HATPHUS C BOJOU (BO3MOXKHO MCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllus, aFOMUHUS, ITUHKa, xene3a (1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblyusg (BO3MOXHO HCIIOJNB30BaHHE BUAEOMATEPUATIOB), UCCIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U TUIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/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 |
OTPABJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpebl (TIpeieibHas JOMyCTUMAast 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
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.
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OO1Me eCTeCTBCHHO-HAYYHBIC TOHATHSA: HAyJHbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIIacCUpUKaLUS, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

dusnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HOH, HYKJIHI, HW3O0TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPAIbl, TOPHBIE TMOPOIBI, TOJE3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XO7Ie 00Y4YEHHUsI XMMHUHU B €IUHCTBE YU€OHOH M BOCIIUTATEIBHOMN JAEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM NOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALIMH 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITa JACATEIbHOCTH Ha €&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CHOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(OpMaLueil 0 MepefoBbIX JOCTUKEHUSAX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTAaBICHNUA O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IIOJIE3HOM,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTenbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBApPHUIICH C IMO3UIMH HPABCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHS O BELIECTBE W  XHMHUYECKOH  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX 4elIOBeKa C MPUPOIAHON Cpenod, O poiH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJAaeMbIX IIPOIECCOB U SIBJICHUH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhI, B TOM YHCII€ HABBIKOB CAMOCTOSITEIIbHON PabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM0o00pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON IEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSTHE BpPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsI alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAWMOCTH COOJIOACHUS
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mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMSI:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPO(MECCHii U TpyAa pa3IuyHOrO PoJia, YBAKEHHE 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 MpoeCCHOHATBHON ICSTEIbHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUI, TOTOBHOCTh aJalITUPOBATHLCS B MPO(ECCHOHAILHON CpPeJIe;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUI O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U JKU3HU JIFOCH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1au, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTUYECKOM
KYJIbTYPBI, OCO3HAHHS INI0O0ATBHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJeM M MyTeH MX PEHICHHS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA WM 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, SKCIEPUMEHT U JIPYTOe.), KOTOPhIE UCIOJIb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHX MPEJAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBbIC JECHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOU JEATEIbHOCTH.

IMo3naBaTeIbHbIE YHUBepPCAJIbHbIE yUeOHbIE IeiiCTBHS

Ba3zoBble JJoruveckue aeicTBUA:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbhIBaTh CMBICJ XMMHUYECKHX TOHATHH (BBIACHATH HMX XapaKTepHbIC MPH3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHSI IS OOBSICHEHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUU I KIacCHUPHUKAIUU
XUMHWYECCKHUX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHaBJIMBATb MPUYMHHO-CIICACTBCHHBIC CBA3U
MEXTy 00BEKTAMH U3YYEHUS, CTPOUTH JIOTHYECKUE PACCYkKICHUS (MHIYKTUBHBIC, 1S TyKTUBHEIC,
10 QHAJIOTUH ), JIeIaTh BBIBOJBI M 3aKIIFOUCHHUS,

YMCHHUEC HPUMECHATH B IPOLECCE IMO3HAHUA IMOHATHUA (Hpe}IMeTHBIe u MeTaHpe}IMeTHBIe),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
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 CYIICCTBCHHLIC NPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XUMHYECKUX BCIIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUUYUHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:
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YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE WHCTPYMEHTAa MO3HAHUS, 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 XOJI0M MPOIecca, CAMOCTOSTEILHO MPOTHO3UPOBATh €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HH()OPMAIIUIO PA3INYHBIX BHIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XMMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO WH(POPMAIIHIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METOJIbI U 3aIPOCHI MPU TIOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YYEOHBIX M MMO3HABATEIbHBIX 331a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O WCIIOJIb30BaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIM3UPOBaTh B Ipollecce y4eOHOM M HCCIIEeIOBATEIbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JMCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALHUI0 PEe3yJlbTAaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHHH BO3HUKAIOMIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIe yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAENATh eI AeSTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATh MPEAJIOKEHHBIH alNropuTM AEHCTBHHA Hpu
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3yibTara 3asBJICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3WPOBATh KOHTEKCTEHI, ITpeIaraéMble B yCIOBUH 3aIaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC
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00ydJaronMucs Hay4YHbIC 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUIA, crenuduueckue mis
HpeI[MeTHOI\/'I O6HaCTI/I ((XI/IMI/ISI)), BUABI ACATCIIBHOCTU IIO HOJIy‘-IeHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K koHiy oOydeHus B 8 Kjacce npeaMeTHBIC pe3y/IbTaThl Ha 0Aa30BOM YPOBHE JIOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTD y OO YUAIOIIUXCS YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakluu COEAMHEHNUs, peaKLUu Pa3IokKEeHUs, PEAKIMKU 3aMELICHMsI, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBS3b, MOHHAS CBSI3b, MOH, KaTUOH, 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 JUISl COCTaBJICHHUS (OpMyJ 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 XUMHYECKOH CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAaHEHHS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

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

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH IPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBUIX;
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BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeAMHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

IIPUMEHATh OCHOBHBIE OMNEPALMHU MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJbl  MO3HaHUS  —  HaAONMIOJeHWe,  H3MEpeHHue,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIICHHBI);

cleoBaTh IMpaBWJIaM TOJb30BAaHUS XUMHYECKOW TMOCYyI0M U  1abopaTOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIakMyC, (peHON(TAICHH, METUIIOPAHXK U IPYTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUS, XMMHUYECKas peakLHs, XMMHYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOTO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHEe, OOpaTUMble U HEoOpaTUMbIE pEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUUH,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHHE ¥ BOCCTAaHOBJICHHE, AJJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(koBaJIeHTHasi, WOHHAs, MeETaJJIM4ecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pPEaKUUH, NPEIeNbHO IOIyCTHMas
xoHueHTpauus [TIK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJIMKY JJIsi COCTaBieHHs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMUYECKHMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMyiaMm, BUJ XUMUYECKOW CBs3U (KOBAJIEHTHAs, HOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA 10 XUMHYECKON
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCTUHEHUH, THI
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIca Ilepuonuyeckoro 3akoHa JI. 1. MenneneeBa u 1eMOHCTpUPOBATh
€ro NMOHMMAaHME: OMMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnmna (b-rpynma)», manble u Oonblve MEpPUOABI,
COOTHOCHTH 0003Hau€HHs, KOTOpblE HUMEIOTCI B IEpHOoAMYEecKOd Tabnuie, C
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
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OOBSICHATH OOLIME 3aKOHOMEPHOCTM B M3MEHEHHUU CBOMICTB 3JEMEHTOB M UX
COCIMHEHUH B IIpEeNIax MajblX IEPUOAOB U TJIABHBIX IOArPYIII ¢ YY4ETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTEIIEHEH OKUCIIEHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIJIOKHBIX BEILECTB, MOATBEPKAas ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPAaBHEHUS DJICKTPOIMTHYECKON ITUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HOHHOTO 0OMEeHa, YpaBHEHHS PEaKIIUH,
IOATBEPKJAIOIINUX CYIIECTBOBAHUE TI'€HETUYECKOM CBSA3M MEXKIY BeELIeCTBaMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IMOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajlaHCa 3THX PeaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOXHOCTH
IIPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAcCChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COEJMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUU;

coOuoaTh IMpaBWja I0JIb30BaHUS XMMMYECKOW TOCYJOoH U J1aOOpaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBHia OOpalleHUs C BELIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO J1JA0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYSHHIO
U cOOMpaHUIO Ira3000pa3HbIX BELIECTB (aAMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOJIUTH PEAKLMH, MOATBEPKAAOIINE KaYECTBEHHBIM COCTaB Pa3JIMYHBIX BEILECTB:
pacrio3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,
CWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHMS M MOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPIaHMYECKUX BEILIECTB;
IIPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHON ACATEIBHOCTH — AHAJIN3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allhio, BBIABIEHUE MPUUMHHO-CIIEACTBEHHBIX
CBA3€H — Ul U3Y4YECHMS CBOMCTB BCILIECTB U XUMUYECKUX PEAKLHN, €CTECTBEHHO-
Hay4yHble METOAbl T[O3HaHWS — HaAOJIOJAEHUE, U3MEpEeHue, MOJCIUPOBaHHE,
HKCIEPUMEHT (peajbHbI U MBICICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE
8 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NMPOrpaMmMbIl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paszgea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
Xumus — BakHas 00J1acTh
€CTCCTBO3HAHUS U bubmuoreka [JOK
11 . 6 0 1
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemecTBa 1 xuMu4eckue 14 1 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 5 0 1 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopona.Ilonstue o kucnorax 3 0 1 bubnuorexa [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COSAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro 1o pasuery 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE pPe€aKIuu
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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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [JOK
3.1 XUMHYECKHX 3eMeHToB JI. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKUCIUTENbHO- 8 bubmorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJIbHBIC PEAKIIUH
bubmuoreka [JOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (wipp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
[loBTOpEeHue u yrioyOnenue 3HaHUM Bbu6mmoteka [JOK
1.1 5 0 0
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubnuoreka [IOK
1.2 . 4 0 0
peaKiuii https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bubmuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
22| onewertos Viacepym: Copan et ; 0 y  DromorelOK
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23 snewermon Varpym, A goohop i | 7 0 y  BuomorealOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 1 nommotexa L

erMHI/Iﬁ 1 UX COCIUHCHUS

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

Hroro no pazneny

Pa3zgen 3. MeTa/iIBI M X CO€TUHEHU S

25

3.1 OO011Me cBOICTBA METAIIJIOB 4 bubmorexa HOK
' m https://m.edso0.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa HOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE Bpemst 3 bubmmorexa [OK
P p https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
N KosunyecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE
, Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero U3YYeHUs
padoThbI padoTbI pecypcbl
BBoanslii nuncrpykrax.IIpenmer
1 xuMuu. Ponb XUMHU B )KU3HU 1 0 0 bubmorexa HOK
] https://m.edsoo.ru/ff0d210c
yenaoBeKa. Tena u BemecTBa
5 ITonsTne o MeTo1ax IMO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMUH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
, | e | 2| o 1
0bOPYHO M- 1P © https://m.edsoo.ru/ff0d26ca
6e3omacHOCTH Ip padoTte B
XMUMHUYECKOM KaOUHETE.
4 EpaKTTI:Kaipa? ffajfzm 1 0 1 Brbmiorexa LIOK
A3AICIICHHC CMece . PHMEPE https://m.edsoo.ru/ff0d2a6¢
OYMCTKHU TOBAPEHHOU COJIH.
5 XuMHU4YecKue 3J1eMEHTHI. 3HAK! 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
6 D 1 0 0
HBHHCCIHIC ABICHIA B XHMHUHI https://m.edsoo.ru/ff0d28c8
bubmuoreka [JOK
7 A 1 0 0
TPETATHRIC COCTOARMA BEMECTS https://m.edsoo.ru/ff0d23dc
bu6mmorexa [IOK
8 IT . 1 0 0
POCTBIC 1 CHIOMHbIE BetliecTsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 0 bubnmoreka [JOK

23



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

https://m.edsoo.ru/ff0d2d50

3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

10 Xumudeckas popmya. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh aTOMOB XUMHYECKHUX
1 3J1eMeHTOB.OTHOCHUTEIbHAS aTOMHAs bu6mmoreka [IOK
macca. OTHOCHTEIbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsl Macca
12 MaccoBas 1019 XUMHYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COCIMHCHUU https://m.edsoo.ru/ff0d350c
13 Xumunueckue peakuuu. [IpuzHaku u bubnnorexa [JOK
YCIIOBHS UX MTPOTCKAHMSI. https://m.edsoo.ru/ff0d5230
14 3aKOH COXpaHEHUs MacChl BEILIECTB. bu6mmoreka [IOK
XUMHUYECKUE YPABHEHHUS. https://m.edsoo.ru/ff0d37fa
15 THubl XMMMUECKUX pPEeaKLUi. bubnnoreka [JOK
Peakinu pasznoxeHus. https://m.edsoo.ru/ff0d3al6
16 THubl XUMMUECKUX pEeaKLUi. bubnnoreka [JOK
Peaxiuu coequHeHusl. https://m.edsoo.ru/ff0d3b88
17 THUIBI XUMUYECKUX PEAKLIUM. bubnuoreka [IOK
Peakumu 3amMeleHus. https://m.edsoo.ru/ff0d5708
18 THUIBI XUMUYECKUX PEAKIIHM. bubnnorexka [JOK
Peakmun ooOMena. https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4E€HBIN-
19 SHIUKJIONEINCT. O6og1?1eHHe 5 bubmorexa [JOK
B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3alus 3HAaHUI
20 KonTtponbhas padora Nel o treme bubmuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKITHID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubmuoreka [IOK
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayxa. Kucinopon — aneMeHT u
npoctoe BemiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CriocoOb!I MmoTyueH s KHCI0poa B
23 nabopaTopuu }I/’anpOMblmnerH(iTH. bubmmorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEAKIIHIX
TormBo (HedTh, yroib U METaH).
25 3anH3HeI—EHeq];O3ijyl;(a CHocoOBI iro bubmorexa IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
[Ipaktrueckas padota Ne 3 o Teme
26 «ﬁonyqeﬂne " Eo6npaHI/Ie bubmmoreia LIOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOpPO/1a, U3y4YeHUE €T0 CBOHCTBY
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. HaxoxieHue B mpupo/ie https://m.edsoo.ru/ff0d4dd0
28 ®dusnveckue U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojopoza. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJSAX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
31 [IpaxTuueckas padora Ne 4 o reme bubmuoreka [IOK

«[Tonydyenne u cobupanme BOAOPOA,

https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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W3yYEHHUE ETO CBOMCTB»

KonuuectBo BemectBa. MousipHast

bu6mmoreka [IOK

32 Macca. 00bEM ra3oB. 3aKkoH ABOrajpo https://m.edsoo.ru/ff0d542e
MoutsipHBIii 00bEM Ta30B.

33 Brrancienns 00bEMa, KoJaudecTBa bu6mmoreka [IOK
BEIIIECTBA ra3a 110 €ero H3BeCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILIECTBA HIIU 00BEMY

34 Pemenue 3a1a4u 1o XuMUUECKUM bu6mmoreka [JOK
YPaBHEHUSIM. https://m.edsoo.ru/ff0d5708

35 duznyeckne 1 XUMUIECKHE CBOMCTBA bu6mmoreka [IOK
BO/IBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [TonsTue 006 bubmuorexa [JOK
UHIHKAaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.

37 HacpimieHHbIe 1 HeHACHIIIIEHHBIC bu6nmoreka [JOK
pacTBOpbl. MaccoBast 10715 BEleCTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas pabora Ne 5 o teme
«IIpuroToBiieHHE PACTBOPOB C bubnuoteka [JOK

38 .. . N
onpeaenéHHON MacCcoBOM Jomeit https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
KonTponbnas padota Ne2 o teme
«Baxueie npeAcTaBUTEIIN

39 HeOpFaHI/I‘{eCKI/I)l: J;ICL[IGCTB. bubmorexa HOK

https://m.edsoo.ru/ff0d6342
KonunyecTBeHHBIE OTHOIIIEHUS B
XUMUH.»
40 OKcuapl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuorexa [JOK

41
KHETIOTHDIX, OCHOBHDIX 1 https://m.edsoo.ru/ff0d664e
aM(pOTEpHBIX OKCHIOB
OcHoBaHusI: cOCTaB, Kiaccuduxams, bubnmoreka [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHUYECKHE CBOMCTBA bubmuorexa [JOK
OCHOBaHHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocraB, kitaccudukanms, bu6mmoreka [JOK
44
HOMCHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnnorexa [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
C :
16 cnocooe nomywenn, samtee buGiorera LIOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACChI HEOPTaHUIECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
. I'eneTnyeckas cBsI3b MEXITY BuGmorexa OK
KJIaCCaMU HEOPTaHUUECKUX
. p https://m.edso0.ru/00ad9a50
COEIMHEHU N
49 O00011eHNEe U CUCTEMATU3ALMS bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00ad9ch2
- E((;)HTpOJ‘IBHaSI pabota Ne3 o Teme Bumorexa LIOK
CHOBHBIE KJIaCChl HEOPTAHMYECKHUX
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
51 [lepBble MOMBITKU KJIACCHU(PHUKAIIN bubmuoreka [IOK

XUMHUYECKHX 3JIeMeHTOB. IToHsTHE O

https://m.edso0.ru/00ad9ffa
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Irpynmnax CXOJHbIX 3JICMCHTOB

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bubmuorexa [JOK

52 XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonpl, rpymIbl, TOATPYIIITHI bubmmorexa LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3ororsr https://m.edsoo.ru/00ada342
CrtpoeHnue 3IeKTPOHHBIX 060JIO‘I€KU Butorexa LOK
95 aTOMOB 3JiIeMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adaébc
cucremsl [[. 1. Menaeneesa
XapakTepucTuKka XMMHUECKOTO
56 AJIEMEHTA MO €r0 MOJIOKEHUIO B bubnuotexa [JOK
[Mepuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuoreka [IOK
. MenneneeB — y4€HbIH, MeIaror u https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK
58
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Morias ximmirieckas Ceash https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonasipHas XUMUYECKast bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnast HenossspHas bubmuoreka [IOK

XUMHUYCCKaA CBA3b

https://m.edsoo.ru/00adaab9
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bubmuoreka [JOK

62 Cremnetth OkHCIeHis 1 https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakiuu https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
64 OKHCIIHTENN U BOCCTAHOBUTEIH 1 https://m.eds0o.ru/00adb076
KonTponpHas padora Ne4 o Teme
65 «CTp(I:eHI/Ie aT(I))Ma. Xumuueckas 1 bubmmoreia LIOK
https://m.edso0.ru/00adb486
CBSI3b»
PesepBHeIit ypok. O000IICHHE 1
CUCTEMAaTH3AIHsI 3HAHHH 110 TeMe
66 "OCHOBHBIE ;accm HEOPTaHUYECKUX 1 Bubmiorexa LIOK
g https://m.edsoo.ru/00adb33c
COCIMHEHUN U X XUMUYECKHE
cBoiicTBa"
Peseprubiit ypok. O60011eHIE U
CcHUCTeMaTU3alus 3HaHUH 110
teme'"[lepuonueckuii 3aKoH U bubnnoreka [JOK
67 1
NEPUOTNIECKasi CHCTEMa XUMHUYECKIX https://m.edso0.ru/00ad9ch?2
aneMmenToB .M. Menneneena.
Crpoenue atoma"
Peseprubriit ypok. O6001eH1E U
68 CHUCTeMaTH3alusl 3HAHUH 110 TEME 1 bubnuorexa [JOK
"Pemenne 3a1a4 110 XUMAYECKAM https://m.edsoo.ru/ff0d61c6
ypaBHEHUSM"
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbusie IIpakrunyeckue oOpa3oBaTe/IbHbIE
n/n Bcero H3yYeHUs
padoThbI padoTbI pecypcbl
[Tepuonuueckuii 3aK0OH.

1 Ilepuonuueckas cucrema 1 0 0 bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00adb59e
Menneneena
3

2 cooiioms xmvmsccrm srewenTos ) 0 0 BuGmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bu6mmoreka [JOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo0.ru/00adb7e2
Buinl XMUMHY€ECKOM CBSA3U U THUIIEI bu6mmoreka [IOK

4 . 1 0 0
KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas pabora Nel no reme

5 «[ToBTOpEHUe u yrnyoaeHue 1 1 0
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 kyacca» Bxo1HOM KOHTPOJIb.

Krnaccudukanus XuMuueckux bubmuoreka [JOK

6 . 1 0 0
peaKIuii o Pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITo € 0 CKOpoC €CKOM

7 eaI:ITI:IH HOI:{;II;HeT(I;I ::I\I/I/IOI/;ZH;LI: u 1 0 0 bubmorexa HOK
DEAKHHH. https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEAKIIMIX
ITo €eo €CKO

TATHE O XHMITACCKOM bu6mmoreka [IOK

8 paBHOBecuH. DAKTOPHI, BIUSIONINE 1 0 0

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edso0.ru/00adc28c
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1 MOJIOXKCHUEC XUMHNYCCKOI'O
PaBHOBECHUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

o peakiuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKON
10 ILI/IC(IJ)OHI/IaHI/II/I.pCI/IJ'II)HLIC " ciia0ble bubmmorexa [JOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honnble ypaBHEHUS peakiuii bubmmorexa LIOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 3JICKTPOIUTHYCCKON https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITTU
14 [TonsTHE 0 TUIpONIU3E CoNelt bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 <<PI')CHIGHI/I6 BKCHpepI/IMeHTaJ'II)HI)IX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padora Ne2 o reme
17 «ONEKTPOTUTHYECKAS bubnuorexa [JOK
nucconmanys. XUMUYeCcKue https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOPax»
18 OO01mmas XxapakTepuCTHKA TaJIOTCHOB. bubnmoreka [JOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

bubmuorexa [JOK

19 7 ) )
HIUMITICCICHE CBOHCTEA, HOTYHEHHe https://m.edsoo.ru/00ade104
MIPUMEHEHUE
I1 6ota No 2
20 «)I()IE/III;TI/II/I;:(::;;: (I:);o;:fBaoconr:;{(T);Me Bubmiorexa LIOK
https://m.edsoo.ru/00ade348
KHUCJIOTBD)
21 Brruuncienne nonu BeIxoaa bu6mmoreka [IOK
NPOIyKTa PeaKIuu https://m.edso0.ru/00ade488
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnuorexa [JOK
VIA-rpyrmisr https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHI.
Haxoxnenue cepsl u eé bubnnoreka [JOK
23 .
COCIMHEHUH B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
C
26 gumscckne n xnvumcerne Bumorexa LIOK
. https://m.edso0.ru/00ade802
CBOICTBA
O .C
25 gunmcckne n xivaccrne Bumorexa LIOK
. https://m.edsoo.ru/00adea28
CBONCTBA, IPUMEHEHUE
XUMUYECKUE PEAKIINH, JICKAIIHNE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
% IIOJIyYEHUS CEPHOU KUCIIOTHI. bubnuorexa [IOK

XUMHUYECKOe 3arpsa3HEHNe
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPbI

https://m.edsoo.ru/00adec8a
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[TpakTuyeckas padora Ne 3 o Teme

27 "XuUMHYECKHEe CBOMCTBA pacTBOpa Bu6mnorexa LIOK
N | https://m.edsoo.ru/00adec8a
CEPHOM KUCITOTHI
OO01mmas xapakTeprCcTHKa SJICMEHTOB
VA- el A30T,
28 pacnrp})oycr;paHeHHe B IIPUPOJIC Bu6mnorexa LIOK
’ https://m.edsoo.ru/00adeea6
(bU3UYECKHEe U XUMHUYECCKUE
CBOMCTBA
AmMHEaK, ero Gu3nvecKue u
29 XMMHUYECKHUE CBOICTBA, ITOJIyYE€HHE Bubmiorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMCHEHUE
30 Con aMMOHHUS. bubmorexa LIOK
https://m.edso00.ru/00adf180
31 A3OTHas KUCIOTa, €€ (hu3ndeckue u bu6nmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB M COJICH
aMMOHHUS B KQ4€CTBE MHUHEPAIIbHBIX
32 ynobpenuit. Xummuueckoe ’ bubmmorexa LIOK
. https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY’KAIOIIEH Cpeibl
COCIMHCHHSIMU a30Ta
®docdop. Oxcun pochopa (V) u
dbochopnas kucnoTa, PU3NIECKHUE U
XUMHUYECKHE CBOKMCTBA, IMOTy4YEHHE.
33 Hcnonb3oBanue GocdaTton }qu bubmorexa HOK
https://m.edsoo.ru/00adf68a
KauecTBE MUHEPATbHBIX
ynobpeHnuit.3arps3HeHne
MIPUPOAHOH cpeabl hochaTamu.
34 [TpakTuueckas padora Ne 4 mo Teme bubmuoreka [JOK
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"Pemienuie s3KkCrIepuMEHTAIIBHBIX
3aja4 1o COEANHEHUSM a30Ta U

dbochopa"

https://m.edso0.ru/00adfc20

Yraepon, paclipocTpaHEHHE B

35 npupoje, Gu3nIecKue u bubmorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux Gpusndeckue
Y XHMHYECKHE CBOMCTBA.
36 DKOJOTUYECKHE MTPOOITIEMBI Bubmiorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 VYronpHas KUCI0Ta U €€ COTN Bubmiorexa LIOK
https://m.edso0.ru/00ae006¢
ITpakTuyeckas pabora Ne 5 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakiiys Ha https://m.edso0.ru/00ae027e
kapOoHaT-uoH"
[TepBoHayanbHbIE MOHATHUS 00
39 oprpaHI/IquKI/IX BEILIECTBAX KAK O Bubmiorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 Kpemnwnii u ero coemnHeHust bubmmorexa LIOK
https://m.edsoo.ru/00ae080a
Brruncnenus mo XuMHYECKUM
YPaBHEHUSM C UCIIOJIb30BAHNEM bubnnorexka [JOK
41 . -
MOHATHH "m0 ipuMecei"u " moss https://m.edso0.ru/00ae0bf2
BBIX0/1a ITPOJIYKTA PEaKIIUH"
42 KonrtponsHas padora Ne3 o reme bubnuoreka [IOK

«BaxgelIme HeMeTaJIbl U UX

https://m.edso0.ru/00ae0e18
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COCONHCHUA»

OO6m1as XxapakTeprucTruKa
XUMHAYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bubmuorexa [JOK

43 METaJIMNYeCKasi KPUCTAJUINYCCKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAJLJIOB
XUMHYECKHE CBONCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psijt Bubmiorexa LIOK
N https://m.edso00.ru/00ae1156
HaIpsHKEHUHA METaJUIOB
45 O61ue cnocoObl MOTydYeHHs bu6mmoreka [IOK
MeTauioB. CIUIaBsl. https://m.edso00.ru/00ae1156
46 ITonsTHE O KOPPO3UH METAIIIOB bubamorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
41 [lenotrie MeTan bt https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnmnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmorexa [IOK
KaJIbIIMH U MarHUH https://m.edsoo.ru/00ae15e8
50 Baxneinmme coemMHEHNS KaJIBITHS bu6mmorexa [IOK
W MarHusi. https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CUCTEMATU3 A
3HAHUU
59 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
yCTpaHEHUs https://m.edsoo.ru/00ae1886
53 Brrunciienre no ypaBHEHUSIM bubnuorexa [JOK

XHUMHUYCCKUX peaKuHﬁ, €CJIM OAUH

https://m.edsoo.ru/00aelae8
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U3 pCarcHTOB COACPKUT IMPUMCCH.

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnuorexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
[TpakTuueckas padora Ne 6 mo Teme
56 "BI/}GTaJIJII)I I‘JIaBpHI)IX HOATPYHI U UX Bu6mnorexa LIOK
| https://m.edso0.ru/00ae1d86
COETUHEHUS
bu6mmoreka [IOK
> Aereso. https://m.edsoo.ru/00ae35e6
58 Oxcupl , TUAPOKCUIIBI U COTTU
xenesa (1) u sxenesa (1)
IIpakTuyeckas Ta No
59 ")I();aneecinae ifl;céfxlji;fr ) bubmmoreia LIOK
. https://m.edsoo0.ru/00ae3de8
€ro COeIMHEHUIN»
Beruncnenus mo ypaBHEHUSAM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 U3 pEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
COZCPKUT TIpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJIa MPOIYKTA
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
KonrtponsHas pabora Ne4 o reme
62 «BaxHele MeTaIbl U UX
COCTUHCHHU S
63 BemecTsa u maTepuaisl B bubmuoreka [JOK

HOBCEIHEBHOMU XKU3HHU YEJIOBEKA.

https://m.edso0.ru/00ae3f50
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IToBTOpenue no teme "l[Ipumenenue
METAJJIOB U HEMETAJIOB"

XUMHUYECKOE 3arpsA3HEHUE

64 OKpy»karolen cpenbl. [loBropenne 1 bubnmoreka [JOK
o Teme "OKCHIBI CepBhI, a30Ta, https://m.eds00.ru/00ae4270
yriepoa".

Ponb XuMuH B pellicHHH
9KOJIOTUYECKUX TTPOOIIEM.

65 [ToBTOpeHue no teme "3arpsa3HeHue 1 bubnnorexa [JOK
OKpYKaIOIIeH cpe/ibl HUTPATaMH, https://m.edsoo.ru/00ae4270
docharamu U THKEITBIMHA
MeTajiaMu."

PesepBHbiil ypok. O000IICHHE 1
66 CI/ICTEM&THSZII;)I/ISI 3HaHI/H§1II 10 TEME 1 bubmorexa HOK
https://m.edsoo.ru/00adb33c
"Xumunyeckue peakuuu"
PesepBHrlit ypok. O60011IeHNE 1

67 CUCTEMaTH3aIUs 110 TEME 1 bubmuorexa [JOK
"BeIauciaeHus o XUMHUYECKUM https://m.edso0.ru/00ad9cb2
ypaBHEHUSAM".

PesepBHbIil ypok. O6001ICHHE 1
68 CI/ICleMaTI/ISZI_I:I/ISI 3HaHI/II7IHl 10 TEME 1 bubmorexa HOK
N https://m.edso0.ru/00ae0d0a
"BemecTBa 1 UX cBOMCTBA"
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ae0d0a
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenscTBO «IIpocBerienne

» Xumus, 9 xinacce/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenscTBO «IIpocBerienne

METOJAUYECKUE MATEPHUAJIBI AJI51 YUUTEJISL

O.C. I'abpuensa "HactonbpHast KHUTA JUIs yuuTens. Xumus 9 knacc", M3parenbeTBo
"Ipoda",2001

Xumusi. 8 kiacc. KontposnbHbie 1 mpoBepounbie padoTsl - ["abpuensu O.C.

Xumus. 9 kiacc. KontposnbsHbie 1 ipoBepounbie padoTsl - ['abpuensu O.C., bepeskun I1.H.
3ajaun Mo XUMHH U criocoObl uX pemieHus, 8-9 knacc, ['abpuensn O.C., Pemeros [1.B.,
Octpoymos W.I"., 2004

0O.C. I'abpuensn "HacTonpHas kHura Juist yuurens. Xumus 8 kiacc”, 3narenbcTBo
"Mpoda",2001

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MUHTEPHET

https://m.edsoo.ru/ff0d210c

https://resh.edu.ru/

https://uchi.ru/
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