MMWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIINU
MunucrepcTBo 00pazoBanus M HayKku PecnyOiukn Tarapcran

MBOY "MuuaHcKasi 0CHOBHasl 0011e00pa3oBaTe/ibHasA HIK0JIA
CaduHCcKoro MyHMIMNaabHOro paiiona Pecmyosmku Tarapcran"

[Tpotoxkon Ne 1

«26» asrycra 2023 1.

PaccmoTpeno CorsacoBaHo
Ha 3acenanuu [IIMO 3amecTuTeNb AUPEKTOpa
€CTEeCTBEHHOHAay4yHOTro |1mo YP
¥ MaTeMaTUYECKOTO

/TapudpynmunaK.X./
UKJIa

«31»aBrycra 2023 r.
oT

punsTo
[Tenarornueckum
COBETOM
ITporokon Ne 2 ot

«31» aBrycra 2023 1.

YTBepkKIeHo
Hupexrop MBOY
«Mwuanckas OOLL»
_/1.P.3akupos/
IIpukaz Ne 111 ot
«31» aBrycra 2023 r.

JIOKYMEHT ITOAIMUCAH
SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudukaT: 6D65E0072CBCOEDOEBBD134F86BEBEBDS
Bnapeney; 3akvpoe Jentoc Pugannoeuy

Henctentened ¢ 11.11.2022 ao 04.02.2024
\ J
PABOYASA ITPOT'PAMMA
OCHOBHOT'O 00IIIETO 00pa30BaHMs
yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb)
JU1s1 oOyuarommxcs 8 — 9 kimaccon
CocTaBuTenb: yYuTelIb XUMUU
AxmanueBa Ancy PaBuiieBHa
¢. Crapoiii Muuan 2023
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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XuMuM Ha YpOBHE OCHOBHOTO 00111ero 00pa30BaHUs COCTaBICHA
HAa OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
IporpaMMbl OCHOBHOTO 0011ero obpaszoBanus, npeactaBieHHbx B @I'OC 00O, a
Takke Ha OCHOBe (eaepanbHOM pabouell mporpamMmbl BOCIUTAHUS U C YUYETOM
KOHIIETIIIMK TpenojaBaHusi y4eOHOro mnpeaMera «XuMHUS» B 00pa3oBaTeIbHBIX
oprannszauusx Poccuiickon denepannn.

[Iporpamma 1o XMMHM Ja€T MPEACTABICHHE O LENAX, OOIIeHl CcTpaTreruu
oOyueHus, BOCIUTAHUS U Pa3BUTHS O0YUAIOIIMXCS CPEACTBAMH YYEOHOTO MpPEAMETa,
YCTaHABIMBAaET 00sA3aTeIbHOE MPEIMETHOE  COAEpKaHUE, MpPeayCMaTpUBAET
pacmpenesneHue ero 1o KjaccaM M CTPYKTYpUpPOBaHHME IO pasjieiiaM M TeMaMm
porpaMMbl MO  XUMHUHU, ONPEIEISeT KOJUYECTBEHHbIE M  KAaYECTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMSI, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKA y4eOHOTO
Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH OO0y4arouIuxcs, OINpEAessieT BO3MOXKHOCTU
npeaMera Ui peaiM3aldyd  TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeNbHON IPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMsl, a TaKKe
TpeOOBaHUIl K pe3ysibTaTaM 00y4YeHHs] XMMHUHM Ha YPOBHE LeJIel U3yUeHUs MpeaMeTa
U OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHOM JAEATEIBHOCTH OOYYaroIIerocs II0
OCBOCHHIO YYEOHOTO COJEPKAHMUS.

3HaHWE XHMHHM CIYXXUT OCHOBOM i (OPMUPOBAHUS MHUPOBO33PEHUA
oOy4Jaronierocs, €ro nNpeAcTaBiIeHU 0 MaTepPUAIbHOM €UHCTBE MHUPA, BAXKHYIO POJIb
UTPalOT POpMUPYEMbIE XUMHUEN NPEICTABICHUS O B3aMMOIIPEBPAIICHUSIX SHEPTUH U
00 »HBOJIIOIMU BEUIECTB B NPHUPOJAE, O IMYTAX PEIIECHUs TJIOOAIbHBIX MpPOOJIEM
YCTOMYMBOI'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOM, MUIIEBOM WU
HKOJIOTMUYECKOI 0e30nmacHOCTH, MPoOJIEM 3ApaBOOXPAHEHUS.

N3yuyenne xumunn:

CIOCOOCTBYET peau3allii BO3MOKHOCTEH AJisi caMOpa3BUTHS U (HOPMUPOBAHHUSI
KYJBTYpBI JINYHOCTH, €€ 00111el 1 PYyHKIIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHpPOBAHME MBIIUIEHUS M TBOPYECKUX CIHOCOOHOCTEH
oOyyaroluxcsi, HaBBIKOB HMX  CAMOCTOSTENBHOW  Y4eOHOH  JesTeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX W  HCCIENIOBATENbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEHEBHOM )KM3HU, TaK U B MPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMHUT CO CHeUM(UKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsila HA €IMHCTBO MPUPOJBI U YENOBEKA, SIBISIETCS OTBETCTBEHHBIM
ATanoM B (OPMHUPOBAHUHN €CTECTBEHHO--HAYYHO IPaMOTHOCTH 00YYaroLUuXCsl;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHMSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOIMYECKOE
oOpa3oBaHHe 00yJarOIIUXCS.

Jlanubpie HampaBlieHHS B OOYYeHHUM XHUMHH OOECIEUMBAIOTCS Crelu(UKoit
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SBISETCS  MEJaroruyecku
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aJIaITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAayKHM XMMHUHU Ha ONpPENEIEHHOM dTare eé
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHME OOYyYalOIIMMUCS CUCTEMBl IEPBOHAYAIBHBIX IOHATHI XHWMHHU, OCHOB
HEOPraHWYEeCKOM XMMHMM M  HEKOTOPBIX  OTACJIBHBIX 3HAYUMBIX  IIOHATHN
OpraHU4eCKON XUMUU.

CrpyKkTypa cojaepKaHMs MPOrpaMMbl IO XHMHUU C(HOPMHUPOBAHA Ha OCHOBE
CUCTEMHOT0 mojxojga K e€ wu3ydeHuro. CoaepikaHHe CKIIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUH O XUMHUYECKOU
peakuun. OO0e 3TH CHUCTEMBI CTPYKTYpHO OpPraHU30BaHbl MO MPUHUUITY
MOCJIETIOBATEIBLHOIO Pa3BUTUSL 3HAHUI HA OCHOBE TEOPETUYECKHUX MPEICTaBIICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XHMMU;

— YUYEHUS O CTPOECHUH aTOMa U XUMHUYECKOM CBA3Y;

— MPEACTABIICHUH 00 3JIEKTPOIUTHUECKON TUCCOIMALINU BEIIECTB B pACTBOPAX.

Teopernyeckne 3HaHUSA  pPacCMATPUBAKOTCS HAa  OCHOBE  SMIMPUYECKH
MOJIyYEHHBIX U OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIIEJOBATEIBLHO OT OJHOTO
YPOBHS K IpYIOMY, BBIIIOJIHSAS (PYHKIIMU OOBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOXXHOCTEW IMPAKTUYECKOIO NPUMEHEHUS M IOJIYYEHUS H3Yy4aeMBbIX
BEILECTB.

OcBoeHue  mporpaMmbl 1O  XUMHM  CHOCOOCTBYET  (hOPMHPOBAHHUIO
IIPEACTABIICHUS] O XMMUYECKOW COCTABIIAIOIIEN HAYYHOW KapTHHBI MUPA B JIOTHUKE €€
CUCTEMHOM MPHUPOJbI, [IEHHOCTHOIO OTHOUIEHUS K HAYYHOMY 3HAaHUIO U METOJaM
MO3HaHUA B Hayke. M3yyeHue XuMuu MpoOUCXOAUT C PUBJICYEHUEM 3HAHUW U3 paHee
M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyxKaromui Mupy», «buosorus. 5—7 kiacce» u
«Duszuka. 7 Kaacey.

[Tpu u3yueHnn XUMHUH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHUNM OCHOB XMMHUYECKOM
HayKH Kak OOJIaCTHM COBPEMEHHOT0 €CTECTBO3HAHMsI, MPAKTUYECKON HEsITeNbHOCTU
YyesloBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOM KyJbTypbl. 3ajadya yuyeOHOro
npeaMera COCTOUT B (POPMHUPOBAHMM CUCTEMBbl XMMHUECKUX 3HAHUM — BaKHEMIIUX
(akTOB, OHATHH, 3aKOHOB M TEOPETUUYECKUX TOJOKEHHUM, JOCTYMHBIX 0000IIeHUN
MHPOBO33PEHYECKOT0 XapaKTepa, si3blka HAyKH, B MPUOOILEHNN K HAyYHBIM METOAaM
MO3HAHUS TPU W3YYEHUU BELIECTB M XUMHUYECKUX peakiuil, B (GOpPMHUPOBAHUU U
Pa3BUTHH MMO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUH B Y4eOHO-II03HABATEIIbHON U
y4eOHO-UCCIIeI0BATEIbCKON  JACSATENbHOCTH, OCBOCHMHM MpaBWJ  0O€301acHOro
oOpalieHus ¢ BeIIeCTBaMHU B MTOBCEIHEBHOM KU3HHU.

[Ipy u3ydyeHHH XUMUU Ha YPOBHE OCHOBHOIO OOILEro OOpa30BaHUsSI Ba)XKHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (GOpMHpOBaHHE HWHTEUIEKTYaJIbHO pPa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY TPUHSATUIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

[okymeHT co3aaH B anekTpoHHon chopme. Ne 14 ot 07.09.2023. cnonHutens: 3akupos [O.P. r.I’BJTEKTPOHHbIﬁ
CrpaHuua 3 n3 43. CtpaHnua cosgana: 07.09.2023 13:27 =¥ TATAPCTAH



— HaIPaBJIEHHOCTh OOYYCHHS HA CHCTEMAaTUYECKOE MPUOOIICHUE 00yJarOIIIXCS
K CaMOCTOATENbHOMN MMO3HABATEIbHON JIESITEIbHOCTH, HAYYHBIM METO/IaM IO3HAHUS,
(bopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— olecrieueHre YCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYarOIIMMUCS
OMbITa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHUS W CaMOINO3HAHUS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMM), HMMEIOUIUX YHUBEpPCAJbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JICSITEIILHOCTH;

— ¢opmupoBanue oOmel GyHKIUOHATBPHOW W  ©CTeCTBEHHO-HAYyYHOUH
IPaMOTHOCTH, B TOM YHCJIE YMEHHIA OOBSCHATH M OIICHUBATH SIBIICHUSI OKPYKAIOIIETO
MHUpA, UCTIONB3YsI 3HAHUS U OMBIT, MOJIYYEHHBIE TPU U3YUYEHUHN XUMUU, TPUMEHSITh UX
MIPU pPElIeHUU MpoOJieM B MOBCEHEBHOM KU3HU U TPYAOBOU JIESITEIHHOCTH;

— (hopMupoBanue y o0yqaromuxcs ryMaHUCTHUYECKUX OTHOIICHUH, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JJIsi BBIPAOOTKU HKOJOTUUYECKH II€JeCO00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM JACATEIBHOCTU B IEISAX COXPAHEHUS CBOETO 37]0POBbS
Y OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

—pa3BUTHE MOTHBALIMU K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIIMTaHUIO HA OCHOBE YCBOECHUS OOIIEYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTHU
K OCO3HAaHHOMY BBIOOpY MPO(UIIS U HAMTPABICHHOCTH JalbHEHIIEro 00yUeHus.

OO61iee yuciIo 4acoB, OTBEACHHBIX JJIsi U3YYCHHUS] XUMHUHU Ha YPOBHE OCHOBHOIO
obmero oOpa3oBaHus, cocrabiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJneno), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).
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COILEPKXAHUE OBYYEHUA

8 KUIIACC

IlepBoHauyaibHbIE XUMHYECKUE IOHATHSA

[Ipeamet xumuu. Pois XuMuu B )KM3HU YelloBeka. XUMUS B cucTeMe Hayk. Tena
U BemniecTBa. DU3MYECKHE CBOWCTBA BEIIECTB. ATrpErarHoe COCTOSIHHE BEIIECTB.
[lonsitTue 0 Merojax mo3HaHws B XuUMHM. UucThie BemectBa U cMmecH. CriocoObl
pa3aeIeHUs] CMECEH.

ATOMBI ¥ MOJICKYJbIl. XHUMHYECKUE dSJIeMEHTHl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckast hopmyia. BaqeHTHOCTP aTOMOB XMMHUYECKUAX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemlecTB. OTHOcUTENnbHAs aroMHasg macca. OTHOCHUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XUMUYECKOTO AJIEMEHTA B COEUHEHUU.

KonuyectBo BemiectBa. Moinb. MonsipHas macca. B3auMOCBS3b KOJTUYECTBa,
MacCchl W 4YHCJIa CTPYKTYpHBIX €AWHHI] BemiecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUHN.

duznyueckre U XUMUYECKUE SIBJICHUS. XUMHUYECKash peakius u e€ MpHU3HAKH.
3aKOH COXpaHEHUsSI MacChl BellecTB. XuMmHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaAKINil (COeMHEHUS, PAa3JIOKEHUS, 3aMEIlICHUs, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOU, MpaBuiaMu padbOThl B J1abopaTOpuu U
npuéMamu oOpailleHusi ¢ JIabopaTOpHBIM O0OPYJTOBAaHHEM, M3YYEHUE U OIMCAHHE
¢u3MUecKkux  CBOMCTB  O0Opa3llOB HEOPraHWYECKHX  BEUIECTB, HaOIIOJIeHUE
(uznyeckux (IJ1aBJIeHUE BOCKA, TasHUE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KUTICHHUE
U KOHJEHCAITUS BOJBI) W XUMHYECKUX (TOPCHHE CBEYM, IMPOKATMBAHUE METHOM
MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIOTOW) SIBJICHUM, HAOJIO/ICHUE U ONKUCaHUE
MPU3HAKOB  MPOTEKAaHWA  XMUMHUYECKUX  peakuuid  (pas3yioxkeHue  caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3jioKeHWe TUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMOJEHCTBUE kene3a ¢ pactBopom cosm meau (I1),
M3y4eHUE CIMOCOOOB pa3/ieJIeHUsI CMECed: C TMOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BBITIAPUBAHUE, TUCTWUIALUS, XpomaTorpadus, MPOBEACHHE OUYMCTKH MOBAPEHHOU

coiy, HaONIOJIGHWE W  ONHUCaHWEe  Pe3yJbTaTOB  IPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHHWs MacChl, CO3JaHHe MOJeNel MOJEeKYI
(IIapoCTEeP>KHEBBIX ).

BaskHeiinue npejacTaBuTe/ I HEOPraHNYECKHUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopom — simeMeHT W mpocToe
BelecTBo. HaxokaeHue Kuciopoga B Mmpupone, (puaMyeckue MU XHUMUYECKHE
cBoiictBa (peakuuu ropenusi). Oxcunpl. Ilpumenenue kucinopoga. CrocoObl
MOJIy4eHHs] KUCIIOpoJa B JabopaTopuu U npombiluieHHOCTU. KpyroBopot kucnopoaa
B nipupoe. O30H — aJIOTPONHAsA MOAUDUKAIIIS KUCIOPOA.

TernoBoit 3¢ hHeKT XUMUYECKON pEeaKIui, TePMOXUMHUIECKHUE YPABHEHHUS, IK30-
U SHJIOTEPMHUYECKHE pEakUuu. TOIUIMBO: Yrojlb M METaH. 3arpsA3HEHUE BO3/1yXa,
YCWJICHHE MapHUKOBOTO 3(PdekTa, pazpyiieHrne 030HOBOTO CIIOSI.
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Bopopon — aneMmeHT 1 npoctoe BemecTBo. Haxoxaenue Bo1opoaa B MpUpoe,
(dbu3ryecKkrue U XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoaydeHus. KUCIoThI
U COJIN.

MonsipHbIil 00bEM ra3oB. Pacu€Tsl Mo XUMHUYECKUM YPaBHCHUSIM.

Oduznyeckue CBOMCTBA BOAbl. Boma kak pactBoputesib. PacTBOpEL.
HacpilieHHble M HEHACBHIIICHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BEIIECTBa B pacTBOpe. XMMUUYECKHE CBOMCTBa BOJbl. OCHOBaHUA.
Posib pacTBOpOB B mpupoAe U B KU3HU 4elOBEeKAa. KpyroBopoT BOABI B IPUPOJE.
3arpsi3HeHHe TPUPOIHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus weopranmdeckux coeaumHeHnii. Oxcunbl. Kiaccudukamms
OKCHJIOB:  cojieoOpasytomue  (OCHOBHBIE,  KHCJIOTHBIE, aM{(OTepHbIE) U
HecoseoOpasyroe. Homenkinarypa okcunoB. @U3nueckrue U XMMUYECKUE CBOMCTBA
okcuaoB. [lomydeHrne OKCUIOB.

OcnoBanusa. Kiaccudukanus ocHoBaHUM: WIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiiarypa ocHoBaHui. PuU3MUECKHE U XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kucnor. Dusnveckue u
XAMUYECKHE CBOMCTBA KHUCIOT. Psan axktuBHoctm MetamoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenknatypa coisieil. duznyeckue M XHUMHUYECKHE CBOMCTBA COJICH.
[Tonydenue coien.

I'eHeTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJCPXKAHUS KUCIOPOJa B BO3AYyXE, MOJIYYEHHE,
coOupaHue, pacrno3HaBaHWE M HW3YYEHHE CBOWCTB KHUCJIOpOAa, HaOJIOJICHHUE
B3aMMOJCHUCTBUA BEILIECTB C KUCIOPOJAOM U YCIOBUSI BOSHUKHOBEHUS U MIPEKPALLICHUS
ropeHus (rmoxkapa), 03HaKOMJIEHHE ¢ oOpaslaMu OKCHJIOB M OINKMCAaHUE MX CBOMWCTB,
MoJIydeHue, coOrpaHue, paclo3HaBaHUE W W3Y4YEHUE CBOMCTB BOJOpoja (ropeHue),
B3auMoJielicTBUe Bojoposa ¢ okcugom wmeau (II) (BO3MOXHO HCIIOJIB30BaHUE
BHJICOMATEPHAIOB), HAOJIOJICHHE OOpa3loB BEIISCTB KOJMYECTBOM 1 MOJb,
MCCJIEIOBAaHNE OCOOEHHOCTEN PACTBOPEHMS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPENCIEHHOM MacCOBOM JOJIEM PAaCTBOPEHHOIO
BEILIECTBA, B3aUMOJICUCTBUE BOJBI C METaUIaMu (HAaTpUEM U KajblueM) (BO3MOXKHO
HCIIOJL30BAaHME BHJIEOMATEPUANIOB), HCCJIEAOBaHWE OOpa3IOB HEOPTaHUYECKUX
BEIIIECTB PA3JIMUHBIX KJIACCOB, HAOIOJEHUE M3MEHEHHUS OKPACKU WHIUKATOPOB B
pacTBOpax KHUCIOT W IleNouel, u3ydyeHwe B3aumopeiicTBusi okcuaa menu (II) c
pacTBOPOM CEPHOM KHCJIOThI, KHUCJIOT C METaJUIaMHU, PEaKIMN HEeUTpaIu3aluu,
MOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJIHOTO METajjia IPYruM U3
pacTBOpa COJIM, PEUICHHUE SKCIIEPUMEHTAIBHBIX 337a4 M0 Teme «BakHeume KI1acchl
HEOPTraHUYECKUX COCTUHECHUIN.

IHepuoanueckuit 3axkoH u Ilepuoauyeckast cucremMa XUMHYECKHUX
iemenToB JI. W. MenpgeneeBa. CrpoeHne aroMoB. XHMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUun
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[lepBble TOMBITKH KiIacCU(PUKAMK XUMHYECKUX JJIeMEHTOB. [loHsTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METalIbl,
raJIOreHbl, THEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aMPOTEepHbIE OKCUJIBI U
TUAPOKCHUIBI.

[lepnoanueckuii 3axoH. [lepuoanyeckas cuctemMa XuMHUYECKUX 3J1eMeHTOB J1. .
MenneneeBa. Koporkonepuoanass u maiuHHonepuogHas ¢opmbl [lepuoanueckoit
cucteMbl xumuueckux a3nemeHToB JI. . MenneneeBa. Ilepwonbl W Tpymiibl.
Du3NYECKU CMBICII TOPSIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIHI AJIEMEHTA.

Crpoenune atomoB. CocTtaB aroMHbIX snep. M3oromnsl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YeK  aToMOB  TepBhIXx 20  XUMHYECKHX  DJIEMEHTOB
Ilepnommueckonn cucremsl [[. M. MenneneeBa. XapakTepucTHKa XUMHUYECKOTO
3JIEMEHTA Mo ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HW3MEHEHMsS paauyca aTOMOB XHMHUYECKHX DJIEMEHTOB,
METAIIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIaM U Mepruoaam.

3nauenue Ilepuoanueckoro 3akoHa u llepmoandeckoi CHUCTEMBI XMMUYECKHUX
AJIEMEHTOB UId pa3BuThs Hayku U npaktuku. JI. M. MenneneeB — yd€HbIA U
rpakIaHUH.

Xumuueckass cBsizb. KoBasieHTHast (mosisipHas W HEMOJIApHAsi)  CBSA3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucnenus. OKUCIUTENBHO--BOCCTAHOBUTEIIbHBIE peakinu. [Iporieccel
OKHCJICHUS] U1 BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHre oOpas3loB BEIIECTB METAJIOB U HEMETAUIOB, B3aUMOJCHCTBHE
TUAPOKCUIA IIMHKA C pacTBOpaMU KHCJIOT M IIeJI0Yeil, MPOBEJICHUE OIIbITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peaKIui
(ropeHue, peakiuu pa3aoKeHus, COSTUHEHHUS).

Mesxcnpeomemmnuwie ceasu

Peanu3zanuss MeXNpeIMETHBIX CBSI3€ MpU HM3YYEHUHM XHUMHM B &8 Kiacce
OCYIIECTBIISIETCS YEPE3 UCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX TTOHITHH,
TaK W TIOHATUM, SBIAIOIIUXCA CUCTEMHBIMH JUISI OTHEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mme ecTecTBEHHO--HAyYHbIE TOHSATHUS: HAay4YHBIA (DaKT, TWIOTE3a, TEOpPHs,
3aKOH, aHaJIu3, CHHTE3, KiIacCU(HKaIMs, TEePUOJUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHHUE, MOJICIIb, SIBJICHUE.

dusuka: Matrepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, SJEKTPUYECKUM 3apsij, BEIIECTBO, TeEI0, OO0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, GU3NYECKUE BEJIUYUHBI, €IUHULIBI U3MEPEHUSI,
KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIBl, TOPHBIE TOPOJIBI, MOJIE3HBIC
HCKOTaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKkIus
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Ilepnonnueckunt 3akoH. [lepuonnueckas cucrema XuMu4deckux 3yemMmenTosB 1. U.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPDHOCTM B H3MEHEHHH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB NIEPBBIX TPEX MEPUOJIOB, Kalus, KAJIbLU U UX COCIUHEHUN B
COOTBETCTBHUM C IIOJIOKEHHUEM 3JIEMEHTOB B [lepnoanueckoil CUCTEME U CTPOECHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BUABI XUMHUYECKOM CBSI3M. THIBI KPHUCTAIMYECKUX
pElIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBS3H.

Knaccudukanms u HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3jIW4YHbIM KjJaccaM HEOPTaHHYECKUX
COCIMHEHNH, TEHETUYECKas CBSI3b HEOPraHNYECKUX BEIIECTB.

Knaccudukanysa XuMU4YECKUX peaklnid 0 pa3audyHbIM IpU3HAKaM (110 YUCITY U
COCTaBY YYacCTBYIOUIUX B PEAKIMU BEILECTB, M0 TEIIOBOMY 3((PEKTY, 10 U3MEHEHUIO
CTETNIEHEW OKUCJIEHHS XUMHUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacTHUIO
KaTajau3aTopa). DK30- U SHAOTEPMUYECKUE PEAKINH, TEPMOXUMHUECKUE YPABHEHUS.

[lonsiTue o ckopocTH xumHueckod peakuuu. [loHsTHE 00 O00paTUMBIX H
HEOoOpaTUMbIX XUMHUYECKUX peakuusx. [IoHATHE O TOMOTreHHBIX M Te€TEepPOreHHBIX
peakumsx. [lonarne o karanmse. IloHsTe 0 XuMuueckoM paBHOBecuH. DakTOpHI,
BIIMAIOIIME HA CKOPOCTb XMMHUYECKOW pPEaKIUU U IOJIOKEHUE XUMHUYECKOIO

pPaBHOBECHS.
OKHUCANTENBPHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBiienue YPaBHEHHU

OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMH €  HUCIOJb30BaHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUYECKON OUCCOUMALMHU. DNEKTPOJMUTHI U HEAIEKTPOJIMTHI.
Katnonel, aHMOHBI. MeXaHW3M JIHMCCOLMAIIMM BELIECTB C Pa3JIMYHBIMU BHJIAMHU
xuMHuueckol cBs3u. Crenens nucconuanuu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHI.

Peakiuu nonHoro obmeHa. YcCioBHsS NPOTEKAHHS PeaklMii MOHHOTO OOMEHa,
IIOJIHBIE W COKpPAILEHHBIE HOHHBIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBAHHM M COJIEH B CBETE MPEACTABJICHUA 00 AIEKTPOTUTHUECKON JTUCCOIUAIINN.
KauectBenHbie peakuyu Ha HOHBL. [IoHATHE O TUIPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMUA KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB W HEMeTauioB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(xJopuga HaTpHsi), UCCIIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW PEaKIMH OT
BO3JICUCTBHS PA3IMYHBIX (PAKTOPOB, UCCIIEIOBAHUE IIIEKTPONPOBOJHOCTH PACTBOPOB
BEILIECTB, IMpollecca AUCCOLMALMM KHUCJIOT, IIejJoued U cojell  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUACO MAaTepUaNIOB), MPOBEICHHUE OIbITOB, WIUIFOCTPUPYIOUIUX
MPU3HAKU MPOTEKAHUs PeaKluii MIOHHOrO oOMeHa (00pa3oBaHUE OCaJKa, BbIACIICHUE
rasza, oOpa3oBaHHE BOJbI), OMbBITOB, HIUIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTEIILHO-
BOCCTAHOBUTEIBHBIX pPEaKkUuid (rOpEeHUe, peakuuu pPas3ioKEHUs, COEAUHEHUS),
pacno3HaBaHHE HEOPraHWYECKHX BELIECTB C MOMOLIBI0 KaY€CTBEHHBIX PEAaKUUi Ha
VOHBI, PELICHNE SKCIIEPUMEHTAIBHBIX 3a4a4.
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HemeTasuibl M UX coeTUHEHUS

OO6miass  xapaktepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHue U (PU3NUECKHe CBOMCTBA MPOCTHIX
BEIIECTB — I'aJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA IPUMEPE XJiopa (B3aUMOJIEHCTBUE C
MeTalllaMHM, HEMeTaJUlaMH, IiejgodaMu). XsopoBojaopoa. CoissiHas KUCTIOTA,
XUMHUYECKUE CBOMCTRA, MOJyYeHHUE, MpUMeHeHue. [{eficTBre xjopa 1 XJI0poBOAOPOIa
Ha OpraHu3M 4esioBeka. BakHelme XJopuasl U UX HaX0XKICHHUE B IPUPO/IE.

Obmass xapakrepuctuka djeMeHTOB VIA-rpymmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTepHble CTemneHu okucieHus. CTpoeHue U (pu3MUecKue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa U CePbl. AJUIOTPONHbIE MOIU(PUKALIUKA KUCIOPOJa U
cepbl. XUMHUYECKHE CBOHCTBa cepbl. CepoBOIOPOA, CTpOCHHE, (UINYECKUE U
XUMUYECKHE CBOMCTBA. OKCHABI CEpbl KaK TMPEICTABUTEIN KHCIOTHBIX OKCHJOB.
CepHas kuciora, pu3nueckue U XMMUYECKHUE CBOMCTBA (0OIIME KaK MpEeCTaBUTE
KJlacca KHUCJIOT M crnenuduyeckue). XMMUUYECKHE pEeaKIUH, JiexkKallhie B OCHOBE
MPOMBIIIUIEHHOTO CIoco0a TMOJy4eHUs CEepHOMl KHUCIOThL. [lpuMmeHeHue cepHoOU
KUCIOThl. ConM CepHOM KHUCIOTHI, KauyeCTBEHHas peakius Ha CyibhaT-uoH.
Haxoxnenue ceppl U e€ coequHeHUW B mpupoje. XUMHUYECKOE 3arpsi3HEHHE
OKpPYXaIoIel Cpe/ibl COeTMHEHUSIMU CEPbI (KUCIOTHBIE J0XKIH, 3arps3HEHUE BO3IyXa
1 BOJIOEMOB), CITOCOOBI €r0 MPeI0TBPAISHHUS.

OO6miast xapakTepucTHKa 3yeMEeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHs. A30T, pacnpoCTpaHEHUE B MPHUPOJE,
¢u3nueckue U XxuMuyeckue cBoiictBa. KpyroBopor azora B npupoje. AMMHAK, €ro
bU3NYeCcCKre W XUMUYECKHE CBOMCTBA, ModydeHrne W npuMeHenne. Conmm aMMOHUS,
ux (pusnyeckne M XMMHUYECKHE CBOWCTBA, MpuMeHeHUe. KaduecTBeHHast peakiys Ha
MOHBI aMMOHHUS. AB3OTHas KHCJIOTa, €€ TOJydeHHE, (PU3MUECKHEe W XUMHUYECKHE
cBoiicTBa (OOmIME KakK TMpEACTaBUTENS Kjacca KUCIOT U Cleuu(uueckue).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUSI B KaU€CTBE MHUHEPAJIbHBIX YI0OpCHHUIA.
XVMMHUUYECKOE 3arps3HEHUE OKPYXKAIOMEH Cpelbl COSAUHEHUSIMU a30Ta (KUCIOTHBIC
JIOKIIM, 3arpsi3HEHHE BO31yXa, MOYBBI M BojoémoB). docdop, ammorpomHbie
moaudukammu docdopa, puznyeckue u xumudeckue cporictsa. Oxcup dhocdopa (V)
u  (Qochopnas kucinora, GUMUECKUE W XUMUYECKHE CBOWMCTBA, IOJIyYCHHE.
Ucnonp3oBanue hochaTtoB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mrast xapaktepuctuka diaeMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTE€PHBIE CTENIEHU OKUCIECHHs. YTIEpO[l, aNIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B NpUpoje, (PU3NYECKHEe W XMMHYECKHE CBOMCTBA. AAcCOpOIus.
Kpyrosoport yriepona B npupoje. OKCuabl yriaepoaa, ux GU3nyeckue 1 XuMUYeCKHue
CBOHMCTBa, JEHCTBHEC HA JKUBBIC OPTraHW3MBI, TIOJyYCHHE W TPHUMCHCHHE.
Dxoyiornyeckre MpoOJieMbl, CBs3aHHBIE ¢ okcuaom yriaepoaa (IV), rumoresa
100aJbHOIO MOTEIJICHUs KJIUMaTa, MapHUKOBBIN 3P (deKT. YronapHas KuciaoTa u eé
comv, WX (u3MYecKkrue W XUMHYECKHUE CBOWCTBA, IOJyYe€HHWE U TPUMCHCHHE.
KadectBennas peakmmsi Ha KapOoHaT-noHBI. Mcmonb3oBaHue kapOOHATOB B OBITY,
MEUITMHE, TPOMBIIIIEHHOCTH B CETLCKOM XO035HCTBE.
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[lepBoHauanbHble TOHATHA 00 OPraHMYECKHX BEUIECTBaX KaK O COEIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUJICH, STAHOJ, TJIUIEPHUH, YKCYCHasi KUCIIOTA).
[IpupoHbIe UCTOYHUKHU YTIIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, He(PTh), TPOTYKTHI
ux nepepaboTku (OCH3MH), UX POJIb B OBITY M NPOMBIIUICHHOCTH. [loHATHE O
OMOJIOTUYECKH BaXKHBIX BEUIECTBAX: KUPAX, OCJIKaX, YIIeBOJaX — U UX PO B KU3HU
yesioBeka. MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COSIUHEHUM.

Kpemunii, ero Qusnueckue M XUMHUYECKHE CBOWCTBA, TMOJYYCHUE W
npuMmenenue. CoeMHeHUs: KpeMHus B mpupojae. O0mue npeacTtaBaeHus: 00 OKCHae
kpemuaust (IV) m kpemuHmeBoit kucimotre. CUIUKATHI, X HWCIIOJB30BAaHWE B OBITY, B
MPOMBIIUICHHOCTU. BakHeWIMe CTpOUTEIbHbIE MaTepuajbl: KepamMuKa, CTEKJIO,
LIEMEHT, OeToH, keye300eToH. [IpoOiiembl  G€30MaCHOrO  HMCIOJIb30BAHMS
CTPOUTEIbHBIX MATEPUAIIOB B IOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHUE O0pa3ll0B HEOPraHWYECKUX BELIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MIPOBE/ICHUE KaUYECTBEHHBIX PEAKIIMN HA XJIOPUJI-MOHBI U HAOJIOICHHE TTPU3HAKOB UX
MPOTEKAaHUs, OMBITHI, OTPaKAIOIINEe (PU3NYECKUE U XUMUYECKUE CBONCTBA TaJIOTCHOB
U UX COEIUHEHHH (BO3MOXHO HCIOJIb30BaHUE BUACOMATEPUAJIOB), 03HAKOMJIEHHUE C
oOpa3uamMu XJIOpUJOB (TaJOT€HUAOB), O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€
COCIUHEHUSIMH  (BO3MOXHO HCIIOJIb30BAaHHWE BHUJEOMATEPHANIOB), HaONIOJECHUE
npouecca oOyriaMBaHUS caxapa IOJ JCHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOU
KHCJIOTBl, W3YY€HUE XHUMHYECKHX CBOMCTB pPa30aBJIECHHOM CEpHOMl KHUCIOTHI,
MIPOBE/ICHHE KAYECTBEHHOM peakiu Ha Ccyib(paT-uoOH M HaOJIOJIEHUE MpU3HAKA €€
MPOTEKaHUsl, O3HAKOMJICHHE C (PU3NYECKUMH CBOMCTBaMM a3oTa, Qgocdopa u ux
COEIMHEHUI (BO3MOYKHO MCIOJIb30BaHUE BUAEOMATEPUAJIOB), 00pa3laMu a30THBIX U
dbochopHbIX ynoOpeHHii, MoaydeHue, CcOOUpaHHUe, pPACIO3HABAHUE U H3YUYCHHE
CBOMCTB aMMHaKa, MPOBEJCHUE KAaUECTBEHHBIX PEaKlMii Ha HOH aMMOHUA U (ocdat-
VMOH U M3Yy4YE€HUE MPU3HAKOB UX MPOTEKaHMs, B3aUMOJECHCTBUE KOHIICHTPHUPOBAHHOM
a30THOM KHCJIOTBI C MeAblo (BO3MOXKHO UCIOJIb30BaHUE BUICOMATEPHAIIOB),
M3y4eHUE MOJIeJe KpUCTAIUIMYECKUX pEmETOK anmasa, rpadura, dynepeHa,
O3HaKOMJIEHHE C TMPOLIECCOM aACOpPOLMU PAaCTBOPEHHBIX BELIECTB aKTHBUPOBAHHBIM
yraéM M YCTpPOHMCTBOM MpOTHUBOras3a, MOJydeHHe, coOupaHHe, pacro3HaBaHHE WU
M3yYCHHE CBOMCTB YIJIEKUCIOTO Ta3a, MPOBEICHHE KAYECTBEHHBIX PEaKIUN Ha
KapOOHAT ¥ CUJIMKAT-UOHBI U U3yYeHNE MPU3HAKOB MX MPOTEKAHMS, O3HAKOMIICHUE C
MPOJIYKUHUEH CUIIMKATHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3a/a4
o Teme «BaxkHeillve HeMeTaubl U UX COSAUHEHUS.

MeTa/uibl M X COeTUHEHHS

OO6mas xapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
noJioxkenus B llepuonnyeckon cucreme xumuueckux sneMmeHtoB J[. . Menpaeneena
u cTpoeHusi aromMoB. CTpoeHure MeTamioB. Meramuinueckas CBsi3b U METalInyecKast
KpUCTAJUIMYECKasi pelmeETKa. OJIEKTPOXUMUUYECKUN pAJl HANPSHKEHUH METAILIOB.
dusnyeckue M XUMHUYECKHE CBOMCTBa MeTawioB. OO0mmMe crnocoObl MOIy4eHHUs
MeTtaisioB. lloHATHE O KOpPpO3MM METAIOB, OCHOBHBIE CIOCOOBI 3alIUTBHl HUX OT
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koppo3uu. CruiaBbl (CTanb, YyTyH, AIOPATIOMUHUNA, OpOH3a) U UX MPUMEHEHHE B
OBITY Y POMBIILJIEHHOCTH.

[{enoynple MeTauibl: MojokeHUE B Ilepuogumyeckoil cHUCTEME XUMUYECKHUX
sanemeHtoB JI. M. MenaeneeBa, CTpO€HHE HMX aTOMOB, HAXOXJECHHE B IMPUPOJE.
duznyueckre U XUMUYECKUE CBOMCTBa (Ha mpuMepe HaTpusi U Kamusi). OKcuabl U
TUAPOKCUIBI HATpUS U Kanus. [[puMeHeHre EeT0YHbIX METAIJIOB U UX COCIMHEHUI.

[I{enoyHO3EeMENbHBIE ~ METAJUIBI MAarHUid W KajdblHil: TOJIOKEHUE B
Ilepnonnueckoi cucreme xumuueckux 3yeMeHToB 1. M. Menaeneesa, crpoeHue ux
aTOMOB, HaxOXJeHue B npupoae. OU3NYECKUe U XUMUYECKHUE CBOMCTBA MArHUS U
Kaublusl. Baxuelie coeTMHEHUsT Kanblus (OKCUA, TUIPOKCHUI, cOu). JKECTKOCTh
BOJIbI U CITOCOOBI €€ yCTpaHEHHUSI.

AJroMuHUA: TIoNokeHue B llepmoamyeckoil cUCTEME XUMHUYECKHUX 3JIEMEHTOB
JI. 1. MeHnpneneeBa, CTpOCHME aTOMa, HAaXOXAEHUE B npupoge. Pusmyeckue u
XUMHUYECKUE CBOMCTBA amtOMHHHS. AMQOTEpHbIE CBOMCTBA OKCHIA U TUIPOKCHUAA
ATIOMHUHUSL.

Kenezo: nmonoxkenue B Ilepuoanueckoi cucreme XUMUUYECKUX 3yiemeHToB [I. 1.
MenzeneeBa, CTpOCHUE aTOMAa, HAX0XKAEHUE B Ipupoae. Pu3ndyeckue u XUMUUYECKUe
cBoiicTBa xene3a. Oxcuipl, Tuapokcuasl u comu xkenesa (II) u sxemeza (III), ux
COCTaB, CBOWMCTBA U MOJIyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMy METauloB M CIUIaBOB, HUX (DU3UYECKUMU
CBOMCTBaMU, U3yUYCHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3MOYKHO MCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aUMOJACHCTBUS OKCHIA KalblUi U HATPUS C
BOJIOM (BO3MOXKHO HCIIOJIb30BAaHHE BUJICOMATEPUATIOB), HCCIEIOBAHUE CBOWCTB
XKECTKOM BOJIBI, MpOIEcca TOPEHHs KeJle3a B KUCI0poAe (BO3MOKHO MCHOJIb30BAHKE
BHJICOMATEPHUAJIOB), MPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIWid Ha HWOHBI:
MarHusi, Kajblus, amoMmuHus, 1nuHkKa, sxeneza (II) m xemeza (III), memm (II),
Ha0JII0ICHUE U OMUCAHUE MTPOIIECCOB OKPAIIMBAHUS TIJIAMEHU MOHAMU HATPHS, KaJus
U Kanblus (BO3MOXHO HCIOJIb30BaHUE  BHJIEOMATEPHAIIOB), HCCJIECIOBAHHE
aM(OTEPHBIX CBOMCTB THAPOKCHUIIA AIIOMUHUSA U TUIAPOKCHAA IIMHKA, DPEIICHUE
AKCIEPUMEHTAIIbHBIX 3aJ1a4 110 TeMe «BakHelIe MeTauibl U UX COCAMHEHUSD.

XuMHS M OKPYKAKOLIAA cpela

BemectBa w Marepuanibl B TOBCEIHEBHOM >KW3HHM 4YeEJIOBeKa. beszomacHoe
HCIIOJb30BaHME BEIIECTB M XUMUUYECKUX peakiuuii B ObiTy. IlepBas momoris mpu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMHUYECKOe 3arpsi3HEHUE OKpYKarolled cpeabl (mpenesbHas IOMmycTUMast
KoHIleHTpalrus BemiecTs, nanee — [[JIK). Pons XuMuu B pemIeHUH SKOJOTHYECKUX
npo0Jsem.

Xumuueckuit IKCnepumenm:

nU3ydeHue oOpas3IloB MaTepHaOB (CTEKJIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepuabl).

Meosicnpeomemmnule ceazu
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Peanuzanusi MexXnpeaMEeTHBIX CBSI3eM MpPU HM3yUYeHWHM XHUMHH B 9 Kjacce
OCYILECTBIISIETCS Yepe3 MCIOJIb30BaHNE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX TOHSATHIH,
TaK W TOHSATHHA, SBJISIOMIMXCA CUCTEMHBIMH Ui  OTHCNIBHBIX IPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO1iue ecTecTBEHHO-HAayuYHbIE MOHATHS: HayyHbIM (akT, TUNoTes3a, 3aKoH,
TEOpHs, aHalW3, CHHTE3, KilaccupuKamus, MEepUOAUYHOCTh, HaOIIOACHNE,
AKCIEPUMEHT, MOJICTIUPOBAHUE, H3MEPEHHE, MO/IETb, SIBIICHUE, TAPHUKOBLIN 2P QeKT,
TEXHOJIOTHsI, MaTepPHAIbI.

®dwuszuka: Matepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIIUA, U30TOIIHI,
pPaliOAKTUBHOCTb, MOJIEKYya, AIEKTPUUYECKUI 3apsi, POBOIHUKH,
MOJTYTIPOBOTHUKH, TUAJNIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHoe
COCTOSIHUE BEUIECTBA, I'a3, pacTBOP, PAaCTBOPHUMOCTb, KpUCTAJUIMYECKas pemérka,
CIUTaBbl, (PM3MUECKUE BEIUYMHBI, SAUHHUIIBI U3MEPEHHUs, KOCMUYECKOE TPOCTPAHCTBO,
IUTaHETHI, 3BE3/1b1, ConHIIe.

buonorust: ¢orocunTes, napixaHue, Ouochepa, 3KocCUCTEMA, MHHEpAIbHbBIE
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPATIbI, TOPHBIE MOPOJIbI, MOJIE3HBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.
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IHINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3yJbTaThl OCBOEHHUS IPOrpaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JIOCTUTAIOTCS B XoJie OOy4YeHHS XMMHH B €IMHCTBE Y4YeOHOW U
BOCIIUTATEIBHON JEATEIIbHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JIYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHM, IPUHSATHIMU B
oOllecTBE TMpaBWJIaMM M HOPMAaMHU TIOBEJIECHHUS M CHOCOOCTBYIOT IpoIeccam
CaMOITO3HAaHUSI, CAMOPA3BUTHUSA U COLUATIM3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE pEe3yJIbTAThI OTPaXarT TOTOBHOCTh 00yJarommuxcs
PYKOBOJCTBOBATbCSI ~ CUCTEMOW  TMO3WUTHUBHBIX  I[IEHHOCTHBIX  OpPHUEHTAUUN U
pacIIMpeHUe OMbITA IEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTprMoTM4ecKOro BOCIMTAHUA:

LIEHHOCTHOI'0O OTHOULIEHHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPUUYECKOMY U
HAYYHOMY HACJEQUI0, [OHMMAaHUs 3HAYCHUS XMMHUYECKOM HAayKu B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTU BIIAJIETh JTOCTOBEPHOW HH(pOpMAIUEH O
MEPENOBBIX JOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2)rpaskaaHCKOro BOCIUTAHUS:

MPEJICTABICHUSI O COLMAJIbHBIX HOPMax M MPaBWIAX MEXJIMYHOCTHBIX
OTHOIIIEHUI B KOJUJIEKTUBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIE0BATENbCKOM, TBOPUECKOW U IPYTUX BHJIAX NEATEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIbHOCTH TMPU BBIOJHEHUN
y4eOHBIX, MO3HABATEIBHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX HKCIEPUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aMMOTIOHUMAHUIO ¥ B3aUMOIIOMOIIIH
B TIpoliecce ITOW yuyeOHOM AesTeNbHOCTA, TOTOBHOCTH OIICHUBATH CBOE MOBEJCHUE U
MOCTYIIKA CBOMX TOBAPUIIEH C MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUs MOCJIEACTBUM ITOCTYIIKOB;

3)EHHOCTH HAYYHOI'0 O3HAHMS:

MHPOBO33PEHUYECKUE IMIPEJICTABICHUS O BELIECTBE M XMMHUYECKOM PEaKluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU W COCTABJISAIOLIME
OCHOBY JUIsl TIOHUMAaHUSl CYIIHOCTA HAayYHOW KapTHHBI MHpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
NPUPOJHOM CPENOM, O POJIM XMMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

MIO3HABATEIbHBIC MOTHBBI, HANPABICHHBIE HA IOJYyYEHUE HOBBIX 3HAHUM TIO
XUMUH, HEOOXOJMMBbIC sl OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SBJICHUH,
MO3HABaTEIbHONU, HMH(POPMAIMOHHONW W YHUTATEJIbCKOM KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C  y4eOHBIMU TEKCTaMH, CIPABOYHOM
JUTEPATYpPOM, JIOCTYIMHBIMA TEXHUYECKUMH CPEJCTBaMH  HMH(GOPMAIIMOHHBIX

TEXHOJIOTHH;
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UHTEpEeC K OOYYeHHIO U T[O3HAHMIO, JIOO03HATENbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTH K caM000pa30BaHUI0, MPOSKTHON U MCCIIEIOBATEIBCKON NEATEIbHOCTH,
K OCO3HAaHHOMY BBIOOpY HAMPABICHHOCTU U YPOBHS OOYUEHHUS B JaJIbHEUIIIEM;

4)(popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HaHMUE IEHHOCTH U3HHU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KW3HU, OCO3HAHHME TOCIEACTBUN W HENPUATHE
BpEAHBIX  MpHUBbIUEK  (YMOTpeOJIeHWs ~ alKoroJii, HAPKOTUKOB,  KYpEHHS),
HEOOXOJAMMOCTH  COOJIOJEHUS TPpaBWwI OE30MacHOCTH TpW  OOpalieHuu ¢
XUMUYECKUMH BEILIECTBAMHU B OBITY U PEATIbHON KU3HH;

5)Tpy10BOro BOCIUTAHUS:

MHTEPEC K MPAKTHUYECKOMY H3YYCHHIO MPOQECCHil U TpyAa pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3yibTaTaM TPYIOBOM NEATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUI 110 XMUMHUH, OCO3HAHHBIA BBIOOP MHIMBUYAIbHOU
TPACKTOPUM NPOAODKEHUS 00pa3oBaHUs € YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEW, YCHEHIHON
npo(hecCHOHAIBHON AESITENIbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHUM, FOTOBHOCTb
a/JIalTUPOBATHCA B MPO(ECCUOHATIBHOM Ccperie;

6)3K0J10rH4eCcKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIICHHE K MPUPOJIE KaK MCTOUYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, ITIOHMMAHWE LIEHHOCTU 370pOBOTO U
O0e3zomacHOro o0Opa3a JKM3HU, OTBETCTBEHHOE€ OTHOLIEHHE K COOCTBEHHOMY
($U3MYECKOMY M TICUXHMYECKOMY 3J0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIOJIEHUS
npaBuil 0€30MacHOr0 MOBEACHUS MPU padOTe C BEIIECTBAMH, a TAKKE B CUTYyalUsX,
YTPOXKAKOUIUX 310POBBIO U KU3HU JOJEH;

CIIOCOOHOCTH TMPUMEHATHh 3HAHUS, IMOJIYy4YaeMble MpPU U3YYEHUH XUMHUHU, HJIs
peleHns 3a1a4, CBA3AHHBIX C OKPYKAIOUIEH MPUPOJHOW CPENOM, IS MOBBILICHUS
YPOBHSL ~ DKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUS  TJ00AJIbHOrO  Xapakrepa
HKOJIOTMYECKUX MpOoOJeM M MyTel MX peleHHs] MOCPEICTBOM METOAOB XUMHH,
HKOJIOTMYECKOTO MBIIUIEHNs, YMEHUS PYKOBOJACTBOBATbCS WM B IO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLMAIBHOMN ITPAKTHKE.

METANPEAMETHBIE PE3YJIBTATDBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB  BBIACISIIOT 3HAYMMBIE  JUIS
(dbopMUpOBaHUS MUPOBO33pEHUSI OOIIEHAYyYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIIMII,
runoresa, (axkT, CcUCTeMa, MPOLECC, OKCIHEPUMEHT U JIPyroe.), KOTOphIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMerax M TO3BOJSIOT Ha
OCHOBE 3HAaHMW M3 3TUX MPEAMETOB (HOPMHUPOBATH NPENICTABICHUE O IIEIOCTHOU
HAay4YHOM KapTHHE MUpa, U yHUBEpCaJlbHble yueOHblEe NEeWCTBUs (TIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJIATHUBHBIE), KOTOpble oOecrneynuBaloT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4eOHOM
NEeSATENBHOCTH.

Ilo3HaBaTeqbHBIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble 1ornyeckue 1efcTBUA:
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YMEHUS HCHOJb30BaTh NPHUEMBI JIOTHYECKOTO MBIIUIEHUS MPH OCBOCHHUH
3HAHWI: PACKPBIBATH CMBICI XUMHUYECKHX MOHSATHUH (BBIIEIATH UX XapaKTepHbIC
NpU3HAKKM, YCTAHABJIMBATh B3aMMOCBSA3b C JPYTUMH MOHSTUSIMHU), HCIOIH30BaATh
NOHATHUS JI1 OOBSACHEHUS OTACNIbHBIX (PAKTOB U SIBJICHUM, BHIOMpATh OCHOBAHUS U
KPUTEPUHN I KiIacCU(PUKAIMM XHUMHYECKUX BEHIECTB U XUMUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXAY OOBEKTaMU W3Y4YCHHUS,
CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, NEAYyKTUBHBIC, MO AHAJIOTHH),
JIeN1aTh BBIBOJBI U 3aKIIOUYEHUS;

YMEHUE TMPUMEHATh B MPOLECCE IO3HAHMS NOHATUSA (IIPEAMETHBIE H
METaIpeAMETHbIE), CUMBOJIUYECKHE (3HAKOBBIE) MOJIEIHU, MCIOJb3yEMbIE B XHUMHH,
peoOpa3oBbIBAaTh IIUPOKO MPUMEHSEMbIE B XMMHUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAaK (CMMBOJ DJIEMEHTa), XUMHUYecKas (opMyna W ypaBHEHHE
XUMUYECKON peakuud — NpPH PEIICHUH Y4eOHO-IO3HABATENbHBIX 3a/ad, ¢ YYETOM
ATUX MOJEIBHBIX MPEIACTABICHUI BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKU M3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHil,
BBISBJIATH  OOLIME  3aKOHOMEPHOCTH,  MPUYMHHO-CJIECICTBEHHBIE  CBSI3U U
IIPOTUBOPEYMS B U3YUAEMBIX IPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE HCIIOIb30BaTh IIOCTABICHHBIE BOIPOCHI B KAadeCTBE HHCTPYMEHTA
MO3HAHMS, a TAKXKE B KAYECTBE OCHOBBI AJIs1 (P)OPMHUPOBAHMSI TUIIOTE3BI IO MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEHUE OMNbITa MO IUIAHUPOBAHHMIO, OPraHW3alUMd U IMPOBEJECHUIO
VUEHHYECKUX JKCIIEPUMEHTOB, YyMEHUME HaOmoJaTh 3a XOJOM Ipolecca,
CaMOCTOSATENIbHO TMPOTHO3UPOBATh €ro pe3yjbTaT, (hopMyIupoBaTh 000OIIECHUS U
BBIBOJIbI IO pe3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIENOBAHUS, COCTABIATh OTUET O
MpoJieJIaHHOM padore.

Pabora c nndopmanmueii:

yMEHUE BBIOUpATh, AaHAIM3UPOBATH U HWHTEPIPETUPOBATH HUHPOPMAIIHIO
Pa3NUYHBIX BUAOB M (OPM TPEACTABJICHUS, TOJYYaeMYI0 U3 Pa3HbIX HMCTOYHUKOB
(Hay4HO-TIOMYJIIpHAs JIUTEepaTypa XUMHUECKOTO CO/Iep KaHUs, CIIPaBOYHbIE TOCOOUS,
pecypcebl HTEpHETA), KPUTHUECKH OLEHUBATH IMPOTUBOPEUYHUBYIO U HEJIOCTOBEPHYIO
uH(dOpMaIHIO;

YMEHHE NPUMEHATh pa3IUYHbIE METOJbl M 3alpochl MpPH TOUCKE M OTOOpe
uHQOpMaMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JUIsl BBINOJHEHUS
y4eOHbIX M MO3HABaTEIbHBIX 3a/lay ONpeeIEHHOr0 THUIMa, MPUOOpPETEHNE ONbITAa B
0o0JlaCTH  MCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJB30BAHUS PA3JIMYHBIX MOUCKOBBIX CHUCTEM,
CaMOCTOSTENIbHO BBIOMpaTh ONTHUMAlbHYIO (DOpMy TpeacTaBieHus MHOpManuu U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOXXKHBIMA CXEMaMH, JuarpaMMami,
apyrumu hopmamu rpaduKe U UX KOMOUHAITUSIMU;

YMEHHE HCIOJB30BaTh M  aHAJIM3UpPOBaTh B Ipolecce y4yeOHOM U
HCCIIEIOBATENbCKON JAESITENbHOCTY HMH(OPMALIMIO O BIUSHUU MPOMBILUICHHOCTH,
CEJIbCKOTO X0351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYXkKAIOLIEH TPUPOJHOU CPEBI.
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KomMMyHnKkaTHBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS:

yYMEHUS 3aJ1aBaTh BOMPOCHI (B XOJ€ Auanora v (WiaM) TUCKYCCUU) TIO CYIIECTBY
oOcyxmaemMoii  Tembl, (HOPMYJIUPOBAThH CBOM  MPEAJIOKEHHUS  OTHOCUTEIBHO
BBITTOJTHEHUS MIPEJIOKEHHOM 3a1a4H;

YMEHUSI IPEICTABIIATh MMOJYUYCHHBIE PE3YJIbTAThI I03HABATEIBHON IEATEIIbBHOCTH
B YCTHBIX U MUCBMEHHBIX TEKCTAaX; /I€JIaTh MPE3CHTALINIO PE3yJIbTATOB BBINOJHECHHS
XUMHUYECKOTO JKCIepuMeHTa (J1abopaTOpHOro OIbITa, JabOpaTOpHOM paboThl MO
HCCJICIOBAHHIO CBOMCTB BEIIECTB, y4eOHOTO TIPOSKTA);

YMEHHSI y4€OHOro COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHON U MCCJIEI0BATEIbCKON JIEATEIIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX
mpoOjeM Ha OCHOBe Yyuéra OOmMMX WHTEPECOB W COTJACOBAHUS ITO3UIIAN
(0OcyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUS COBMECTHBIX
NEUCTBUH, OMpe/IeSICHUEe KPUTEPUEB MO OILEHKE KayeCTBa BBIMOJHEHHOW pPabOThI U
Tpyrue).

PeryiasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOATENIBHO ONPEACNATh LENH JIEATEIbHOCTH, IIJIAHUPOBAT,
OCYIIECTBJISITh, KOHTPOJHUPOBATH M MPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITebHOCTh, BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI pelieHus YYEOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSTEIbHO COCTAaBISATh WM KOPPEKTUPOBATh
MPEUIOKEHHBIM  aJTOPUTM JEHCTBUI TMPU BBINOJIHEHUU 33aJaHUN C  Y4ETOM
MOJYYEHUS] HOBBIX 3HAHMN 00 HM3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUIX,
OIICHUBAaTh COOTBETCTBHUE IMIOJIYUYEHHOTO pe3yjibTaTa 3asBJICHHON I1I€JM, YMEHHE
HCIIOJB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPe1jiIaraéMble B YCJIOBUU 3aJaHUM.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeAMETHBIX pPE3yJbTATOB IO OCBOEHUIO 00s3aTE€IBLHOTO
collepKaHMsl, YCTAHOBJIEHHOTO JaHHOW QeaepanbHON paboyeil mporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIE OOYYaIOIMIMMHCS HAay4YHBbIE 3HAHHS, YMEHUS U CIOCOOBI
nercTBUl, criennpuyecKue I MPEeIMETHON 00JaCTH « XUMHUS, BUIBI ICSITEIHHOCTH
MO0 TIOJIYYCHHIO HOBOTO 3HAHHS, €ro HWHTEPHpETalny, TMpeoOpa3oBaHUI0 U
MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaIlUsIX.

K koHiy oOyuenus B 8 kjiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

®pACKPBIBATh CMbBICII OCHOBHBIX XUMHUYECKUX TIOHSATHUH: aTOM, MOJIEKYJa,
XUMUYECKUHN 3JIEMEHT, MTPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJIHOPOHAS
Y HEOJHOPOJIHAsSI), BAJICHTHOCTh, OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJsipHas macca,
KOJIMYECTBO BEIECTBa, MOJb, MOJSIpHAs Macca, MaccoBasl JO0JISI XUMHUYECKOTO
AJIEMEHTa B COCJAMHEHUU, MOJISIpPHBIA OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHHUE, COJIb,
AIEKTPOOTPULIATETBHOCTD, CTEIEHb OKHUCIICHUS, XUMHYECKasi  peakuus,
KJIaccu(pukanus peakiuil: peakiuu COCIUHEHUS, PEaKIMU Pa3I0KEHUS, PEaKIuH
3aMEIICHMs], pPeaKkIuu OOMEHa, 9K30- W DJHJAOTEPMUYECKHE PEaKIMH, TETIOBOU
addekT peaknmu, SIPO aToMa, IJICKTPOHHBINA CIIOH aTroMa, aTOMHas OpPOHUTab,
paguyc aTomMa, XMMHUYECKas CBs3b, MOJIIPHAs M HEMOJSpPHAs KOBAJEHTHAas CBS3b,
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WOHHAsI CBsI3b, MOH, KATHOH, aHUOH, PACTBOP, MAacCOBasi J0Jis BeleCcTBa (IIPOLICHTHAS
KOHIIEHTpAIMs) B pacTBOPE;

® ULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHSTH
ATU MOHATHS NPU ONKUCAHUY BEIIECTB U UX MPEBPAILICHU;

®ICIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY ISl COCTaBICHUST (JOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUM;

®OIpE/ECATh BAJCHTHOCTH ATOMOB JJIEMEHTOB B OWHApHBIX COEAUHEHUSIX,
CTENEHb OKHUCIEHUS DJIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAJICKHOCTD
BELIECTB K OMpPENeNEHHOMY KJIAcCy COEIMHEHHM 1o (opmyiaM, BHJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs] U MIOHHASA) B HEOPTaHUYECKUX COCIMHEHUSX;

epackpbiBaTh cmbica llepuommueckoro 3axkona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUUECKUX
3JIEMEHTOB OT WX MOJIoKeHUs B llepmogmueckoll cucreme, 3aKOHOB COXPAaHECHUS
MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJSIPHOTO YYEHHUS, 3aKOHA
ABoranpo;

®OIKCHIBATh U XapakTepu3oBaTh TabmuuHyo Gopmy Ilepronnueckoit cucTemsl
XUMUYECKUX DJIEMEHTOB: pasziinyaTh MOHATHS «TrJaBHas moArpymnmna (A-rpymmna)» u
«mobounas noxrpymnmna (b-rpynma)», maneie u OoJiblliie MEPUOABI, COOTHOCUTH
0003HaueHus, KOTOphle UMEIOTCs B Tabnuie «lleproguyeckas cucteMa XUMHYECKUX
sanemeHnToB [I. 1. MenaeneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB MW 3apsj sapa, OOIlIee YHUCIO DJICKTPOHOB U
pacrpeiesieHue Ux Mo JIEKTPOHHBIM CJIOSIM);

ekjacCUPUIIMPOBATh XMMHUYECKHE DJEMEHThI, HEOPraHWYeCKUuEe BEIIECTBA,
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YUaCTBYIOIIUX B PEaKIMM BEIIECTB, IO
TeraoBoMy 3hdexTy);

eXapaKkTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIECTB
pPa3IMYHBIX  KJIAaCcCOB, TMOJTBEpPKJas OMNHCAaHWE MpPUMEPaAMU  MOJICKYJSIPHBIX
YPABHEHHUU COOTBETCTBYIOIINX XUMAUYECKUX PEAKLINM;

®[IPOTrHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HMX Kau€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUUYECKUX TMPEBpAllCHUNH B PazIMYHBIX
YCIIOBUSIX;

®BLIUKCIISITh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl BEIIECTB,
MaCCOBYIO JIOJTF0 XUMHUYECKOTO dJIeMeHTa 10 (GopMyJsie COSTUHEHHSI, MACCOBYIO JIOJTEO
BEILIECTBA B pACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM pEaKInu;

®IIPUMEHSATh OCHOBHBIC OMEPAIMU MBICIUTENBHON NESITEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IeHHEe, CHUCTeMaTU3aIuio, KJIacCU(UKAIIUIO, BBISBICHHUE
MIPUYUHHO--CJICJICTBEHHBIX CBS3EH — JIJI1 U3YUYEHUsI CBOMCTB BEIIECTB M XUMHYECKUX
peakIuii, €CTeCTBEHHO-HAay4YHbIE METOJbl TO3HAHUS — HaOMIJCHUE, HU3MEpEHHUe,
MOJEJIUPOBAHUE, SKCIEPUMEHT (peabHbIM U MBICICHHBIN);

eClie/IOBaTh MpaBUJIaM TIOJIb30BaHUSI XMMHUYECKOW MOCYJOM U J1abOpaTOpHBIM
o0opy0oBaHUEM, a TaKKe MpaBWiaM OOpaIeHusi C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIIUSIMA TI0  BBIMOJTHEHUIO JITAOOPATOPHBIX XWMHYECKUX OIBITOB  TIO
MOJIYYCHUI0O M COOMpaHWIO Ta3000pa3HBIX BemIeCTB (BOAOpPOMAa M KHCIOPOJA),
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IIPUTOTOBJIEHUIO PACTBOPOB C OIPEAEIEHHOM MAacCOBOM JOJIEM PACTBOPEHHOIO
BEILIECTBA, IUIAHUPOBaTh M  NPOBOJUTh XHWMHYECKHE OSKCIEPUMEHTHI IO
pPacro3HaBaHUIO PACTBOPOB LIEIOYEH M KHUCIOT C MOMOIIBI0O MHIAUKATOPOB (JIAKMYC,
dheHondTanenH, METUIOPAHXK U JIPYTHE).

K koHiy oOyuenus B 9 kjiacce mpeaMeTHbIE pe3ysbTaThl HA 0A30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

®pACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHI: XUMHUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJla, MOH, KaTMOH, aHWOH, MPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCIEHUS, XUMHUYECKAsI pPEaKIUs,
XUMHYECKasl CBS3b, TEIJIOBOU 3(PPeKT peakiuu, MoJib, MOJSIPHBIH 00BEM, pacTBOD,
AIEKTPOIUTHL, HEANEKTPOJIUTBL, FNEKTPOJUTUYECKAS TUCCOLUALUS, PEAKIIUT HOHHOTO
oOMeHa, KaTajiu3aTop, XUMHYECKOE pPaBHOBECHE, OOpaTHUMble M HEOOpaTHUMbIC
peakuuu, OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE peakuuu, OKHUCIIUTETD,
BOCCTAHOBUTEIb, OKHUCIEHHE U BOCCTAHOBJICHUE, AaJJIOTPONHs, aM(pOTEPHOCTD,
XUMHUYECKasi CBsI3b (KOBaJCHTHasi, HWOHHAs, MeTaJUIMuecKas), KpUCTaInYecKast
pemeéTka, KOppo3usi METAIIOB, CIIABbl, CKOPOCTh XUMUYECKOW PEAKINH, MPEIEIbHO
nonycrumas konnentpauus [1JIK Bemectna;

® LULTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUN U MPUMEHSITh
9TH MOHATHUSI IPU ONHUCAHUY BEILIECTB U UX MPEBPAIICHUH;

®1ICIIOJIb30BATh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTABJICHHS (POPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINM;

®OIpPEIETATh BAJIEHTHOCTh W CTENEHb OKHUCICHHUS XUMUYECKUX 3JIEMEHTOB B
COEIMHEHHUAX PA3JIMYHOIO COCTaBa, NMPUHAJICKHOCTh BELIECTB K OMPEACIEHHOMY
KJIACCY COEIMHEHUH 1o (popMyraM, BUJ XUMUUYECKOW CBSI3U (KOBaJE€HTHAs, HOHHAS,
METaJuIMYecKasi) B HEOPTraHWYECKUX COCIMHEHMSX, 3apsA]l MOHA MO XUMHYECKOU
(bopmye, xapakTep cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHUYECKUX COEAMHEHUH, THII
KPUCTAJUIMYECKOW PEIIETKU KOHKPETHOTO BEIIECTBA;

epackpeiBaTh cMbIch llepuomunueckoro 3akona J[. WM. Menneneesa wu
JIEMOHCTPUPOBATh €r0 TMOHWMAaHWE: OMNHCHIBATH W XapaKTEPU30BaTh TAOIMYHYIO
dbopmy Ilepuoguveckoil cHUCTEMBbl XUMHUYECKHUX DJIEMEHTOB: pasziinyaTh TOHSATHUS
«rnaBHas noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)y, manbie u
00JIbIIIKE TIEPUOJIbI, COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B MEPUOIUUECKON
Ta0nuIe, C YUCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS AaTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apA] Aapa, 001ee YUCIO 3JIEKTPOHOB U paclpeiesieHne ux 1o
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB
AJIEMEHTOB M MX COEJIMHEHHH B MpeJliesiaX MaJlbIX MEePUOJ0B U INIABHBIX MOATPYIII C
YYETOM CTPOCHUS UX aTOMOB;

eKJIacCCU(PUIMPOBATh XUMHUYECKHUE DBJEMEHThl, HEOPraHMYEeCKUE BEIleCTBa,
XUMUYECKUE peakiuu (10 YMCIy U COCTaBy YUYaCTBYIOUIUX B PEaKIMH BEIIECTB, IO
Ter1oBoMy 3G (EKTy, M0 U3MEHEHHUIO CTENIeHEW OKUCICHHSI XUMUUECKHUX AJIEMEHTOB);

eXapakTepU30BaTh (OMHUCHIBaTh) OOIIME © CHEIUPUIECKUEe XUMHUYECKUE
CBOMCTBa MPOCTBIX M CIIOXKHBIX BEIIECTB, MOATBEpKAasi OMNHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX Y HIOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUM;
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®COCTaBJISITh YPABHEHHS JIEKTPOJMTUUECKON TUCCOUUALANA KUCIIOT, IIEI0UYEN U
COJICH, TIOJTHBIE M COKpaIIEHHBIC YPaBHECHHS peaKkIii MOHHOTO OOMEHa, ypaBHEHHUS
peaKuMii, TOATBEPKIAOIIUX CYIIECTBOBAHME TIE€HETUYECKONM CBSI3HM  MEXKIY
BEIIICCTBAMU PA3JIMYHBIX KJIACCOB;

®pACKpbIBaTh  CYIIHOCTH OKHUCJIMTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
MTOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca ATUX PEaKIIHiA,

®[IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOECHUS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B Pa3JIMUYHBIX YCIOBUSIX;

®BLIYUCIIATH OTHOCHUTEJIBHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIFO XUMHUUYECKOTO dJIeMeHTa 10 (hOpMYyJie COSAMHEHHU S, MaCCOBYIO JIOJIIO
BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKINH;

eCcO0I0/1aTh TIpaBUJia MOJB30BAHUA XUMHYECKOW MOCYJ0M W J1ab0paTOpHBIM
o0oOpynoBaHUEM, a TaK)Ke IpaBuiia oOpalleHUs] C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA TI0  BBINIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKHUX OMNBITOB  IIO
MTOJTYYEHHIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U yTIIEKUCIIOro ra3a);

®[IPOBOJAUTH PEAKIIUM, MOATBEPIKIAIONINE KAYECTBEHHBIM COCTaB Pa3IUUYHBIX
BEIIIECTB: PACIlO3HABaTh OMNBITHBIM MYTEM XJIOpHJA-, OpOMHUA-, HOIUI-, KapOOHAT-,
dbocdar-, cumukar-, cyabdar-, THIPOKCHUI-UOHBI, KATHOHbBI aMMOHHUS W HOHBI
W3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB;

®[IPUMEHATH OCHOBHBIE ONEPALMM MBICIUTEIBHON NESATEIBbHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHUE, O0O000IIeHHEe, CUCTEMaTU3allUI0, BBISIBJICHUE MPUUYUHHO-
CJICJICTBEHHBIX CBA3€M — JJISi M3YYEHHSI CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUH,
€CTeCTBEHHO-HAyYHBIC  METOJBl  TMO3HAHUSA —  HaAOJIOJICHWE, HM3MEpPCHHE,
MOJICIIUPOBAHUE, SKCIIEPUMEHT (peabHbIM U MBICTCHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3jiejioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nen 1.11epBoHavyanbHbIeXUMHYECKUECTIOHATHUS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubmuoreka [IOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxImn https://m.edsoo.ru/7f41837¢

Uroro no pazueny 20

Pa3nesn 2.Bakneiimme npeacTaBuTe I HEOPraHUYECKUX BeleCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

) 00 oKcumax https://m.edsoo.ru/7f41837¢c
) Bonopon. Ilonsrue o kucimorax g 1 bubnmorexa LIOK

' U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH

Paszgea 3.Ilepuoanueckuii 3axoH u Ilepuoguueckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHune aToMoOB.
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[Tepuonnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuoanueckas cucrema 7 bubnunoreka LIOK
XAUMHYECKUX djeMeHToB /I, U. https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHue aToma
XUMHUYEeCKas CBS3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubnunorexa LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosnyecTBouyacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcsl
Pa3zgen 1.BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUSI
Uroro no pazgeny 25
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Pa3zgen 3.MeTa/JIBI M X COCIUHEHU S

bub6nmoreka [IOK
A i 4
3 Obmpe croiicTBa METAILIOB https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 hitps://m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Paznen 4.Xumus 1 oKpy:Kamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p hitps://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne aTa nudpoBLIe
Tema ypoka KonTposibHbIe A #p
n/n Bcero IlpakTuyecknepaGoTpl ~ M3Y4eHHsi  oOpasoBaTe/bHbIE
padoThI
pecypchl
[Ipenmer xumuu. Ponb xumuu B
1 YKU3HH uesioBeka. Temna u 1 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d210c
BEILIECTBA
) ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMUAU https://m.edsoo.ru/ff0d227¢
[IpaxTnueckas padorta Ne 1
«[IpaBuna paboTsI B
3 J1a00paTOPUH U MIPUEMBI 1 bubmorexa HOK
patop P https://m.edsoo.ru/ff0d23dc
oOpariieHus ¢ 1Tab0paTOPHBIM
000pyIOBaHUEM
4 YucThie BellecTBa U CMECH. | bu6mmoreka [IOK
Crioco0sl pazfeneHus: cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha | bu6mmoreka [JOK
IIPUMEPE OYUCTKH ITOBAPEHHON https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 A 1
TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6¢
XUMHYECKHE DJIEMEHTBI. 3HAKH
7 (CUMBOJIBI) XUMHUYECKUX 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2be8
2JIEMEHTOB
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8 IIpocThie U CIIOKHBIEC BEIISCTBA bubmorexa [IOK
p https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LOK
YIPHOS ¥4 https:/m.edso0.ru/f0d2d50
3aKOH ITOCTOSHCTBA COCTaBa

10 BEIIECTB. XUMHUYECKAs bubmuorexa [JOK
¢dbopMmyna. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XAMUYCCKHX DJIEMESHTOB
OTHOcHuTeNnLHasA aTOMHAas Macca.

11 OTHOCcHUTENbLHAs MOJICKYIApHast bubmorexa HOK

YIp https:/m.edsoo.ru/f0d323c
Macca

12 MaccoBasi 107151 XMUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c

13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edsoo.ru/ff0d5230

14 DOu3nvecKnue U XUMUIECKHUE bu6mmoreka [IOK
sIBJIEHUsI. XUMHUUYECKasl peaKLUs https://m.edsoo.ru/ff0d37fa
[Ipu3Haku u ycnosus

15 MPOTEKAHUS XUMHYECKUX bubmorexa HOK

P . https://m.edsoo.ru/ff0d3al6
peakuuit
3aKoH COXpaHEHHUs MaCcChl
16 BeniecTB. XUMHYECKHE bubmorexa LOK
) https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brruncnenus koaudecTna,

17 MacChI BEIISCTBA 10 bubmuorexa [JOK
YPaBHEHUAM XUMHYECKUX https://m.edsoo.ru/ff0d5708
peakuuii

18 Knaccugukanus XuMuaeckux bub6nuorexa [IOK
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peakiuii (coequHeHus, https://m.edsoo.ru/ff0d3f34

pas3yioKeHusl, 3aMeIICHUS,
oOMeHa)

M. B. JIoMOHOCOB — y4Y€HBIN-
bubmuoreka [JOK

19 . 0000 1
IHIHKIOHEMCT ODILeHHE 1 https://m.edsoo.ru/ff0d40c4

cucTeMaTH3anus 3HaHUU

Kontposbnas padota Nel o
bu6mmoreka [IOK

20 B 1 1
Teme «Betectsa 1 XHMIeckie https://m.edsoo.ru/f0d4290

peaKium»
Bo3ayx — cmech ra3os. CocraB

21 Bo3ayxa. Kucnopon — snemeHt 1
U npoctoe BeiiecTBo. O30H

bubmuorexa [JOK
https://m.edsoo.ru/ff0d448e

duznyeckue 1 XUMHUECKHUE

” CBOICTBa KHCIIOpoa (peakiuu 1 bubnuorexa [JOK
okucieHus, ropenue). [lonsarue https://m.edsoo.ru/ff0d4614
00 oxcuaIax
CriocoObl mostyueHus: KUCIopoaa
” B J1a0OpaToOpuu U 1 bubnnorexka [JOK
[IPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
peaKuuu, MOHSITHE O
24 TEPMOXUMHUUYECKOM YPaBHECHUH 1 bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ DHAOTEPMUYECKUX
peaKuusx
Tomnuso (Hed Tk, yroib u
25 MeTaH). 3arps3HEHHE BO3IyXa 1 bubmmorera [IOK
- 4P yxa, https://m.edsoo.ru/ff0d4c4a
CHOCOOBI €ro MPeA0TBpAIlCHHUS
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[Tpaktuyeckas padora Ne 3 o

26 teme «llonmydyenue u cobupanue bubnmoreka [JOK
KHCIIOPOJa, U3YYEHUE €TO https://m.edsoo.ru/ff0d4ae2
CBOMCTB»

Bonopon — aneMeHT u npocroe
27 Beu);[efT;[o. Haxoxnenue 113) Bu6mmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
pupoe
DU3NYECKUE U XUMUYECKUE
28 CBOICTBA BOJIOPO/IA. Bubmiorexa LIOK
https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
bubmuorexa [JOK

29 [ToHsITHE O KHUCIIOTAX U COMSX https.//m.edsoo.ru/f0d50d2

30 Crioco6bl ToTy4eHust BOAOPO1a bubnunoreka [JOK
B J1abOpaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padorta Ne 4 o

31 teme «llonmydyeHnue u cobupanue bubnuoreka [IOK
BOJOPOJa, U3yYEHHUE E€TO https://m.edsoo.ru/ff0d4{42
CBOMCTB»

1 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [HOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béma,

13 KOJINYECTBA BEILIECTBA r'a3a Mo bubnuoteka [JOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra30B 1Mo

34 YpaBHEHUIO peaKklii Ha OCHOBE bubnuoreka [IOK
3aKOHA OOBEMHBIX OTHOIICHUM https://m.edsoo.ru/ff0d5708
ra3oB
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35 du3nYecKre U XMMUYECKUe bubmuoreka [JOK
CBOICTBAa BOJbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanui. ITonstue 00 bubmuorexa [JOK
HHJIAKATOpax https://m.edsoo.ru/ff0d59¢2
Bona xak pactBopuTeib.

37 Hacepimienabie 1 HeHACBIIIEHHBIE bu6mmoreka [IOK
pactBopbl. MaccoBas 10Jist https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o
teme «lIpurorosienue

38 aCTBOPOB C ONPEACIEHHON Bubmorexa ITOK
P P o 13 .. https://m.edsoo.ru/ff0d5eba
MAacCOBOM J10JIei paCTBOPEHHOTO
BEIIIECTBAY
KonTponbnas padora No2 mo

39 TeMe «Kucnopon. Bomopon bubmmorexa LHOK

POA. BOAOPOA. https://m.edsoo.ru/f0d6342
Bona»

40 OKCHUIBI: COCTaB, bu6mmoreka [IOK
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u xummdeckne

41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX bubmorexa HOK

’ https://m.edsoo.ru/ff0d664e
1 aM(pOTEPHBIX OKCHUJIOB

4 OcHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKkanus, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue u xumu4eckue bubnnoreka [JOK
CBOMCTBa OCHOBaHM I https://m.edsoo.ru/ff0d67ca

44 KucnoTtsr: cocras, bubmuorexa [JOK
KJaccuukanms, HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHue nu XuMH4eCKHE bubnmnoreka [JOK
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CBOMCTBA KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpemnue): HOMEHKIIATypa
46 CII0COOBI MOTyUEHUS , bubmorexa LOK
YHCHI, https://m.eds0o.ru/00ad9474
XHUMHYECKHE CBOICTBA
[TpakTrueckas padota Ne 6.
Pemenue skcnepuMeHTaIbHBIX
47 3aza4 1o reme «OCHOBHEBIE Bubmaorexa ITOK
https://m.edsoo.ru/00ad9b7¢c
KJIACChl HEOPTaHUYECKUX
COCTUHEHUN
I'eneTnueckas CBA3b MEKIY
bubmuorexa [JOK
48 KJIacCaMU HEOPTraHUYECKUX
. https://m.edsoo.ru/00ad9a50
COeIMHEHNH
49 O06o011eHne U cucTeMaTu3aus bubnnorexa [HOK
3HAHUH https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no
50 TeMe "OCHOBHBIE KJIACCHI bubmorexa LIOK
. https://m.edsoo.ru/00ad9¢la
HEOPTraHUYECKUX COCTMHEHHI
[IepBble moNBITKN
51 KJIaCCU(UKALUU XUMUYECKUX bubnuoreka [IOK
anemeHToB. [IoHATHE O rpynmax https://m.edsoo.ru/00ad9ffa
CXOJHBIX DJIEMEHTOB
[Iepuoanueckuii 3aKOH U
5 [lepuonnueckas cucrema bu6mmoreka [JOK
XUMHYECKUX 3eMeHToB Jl. 1. https://m.edsoo.ru/00adaS2¢c
Menneneena
53 Ilepuonpl, rpymmel, IOT bl Bubmorexa IIOK
PHOZBL, TPYTHIEL, TOMPyH https:/m.edsoo.ru/00adas52c
54 Crpoenue atomoB. CocTas bubnmoreka [JOK
[okymeHT co3gaH B anekTpoHHon copme. Ne 14 ot 07.09.2023. VcnonHuTtens: 3akupos [.P. B I/IEKTPOHHbBINA
Ctpanunua 30 u3 43. Ctpanuua cosgara: 07.09.2023 13:27 =¥ TATAPCTAH


https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

aTOMHBIX sifep. M3oTornbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX
55 000J10Y€K aTOMOB AJIEMCHTOB bubmuorexa [JOK
[Tepuoanueckoit cucremst /. U. https://m.edsoo.ru/00ada6be
MemneneeBa
XapakTepuCcTUKa XUMHUYECKOTO
3JIEMEHTA MO €0 MOJIOKEHUIO B bubmuorexa [JOK
36 Ilepuoanueckon cucreme . H. https://m.edsoo.ru/00ada824
MeneneeBa
3nauenue [lepuoanueckoro
57 3aKOHA JJI Pa3BUTHUS HAYKU U bubmuorexa [JOK
npaktuku. /1. . MengeneeB — https://m.edsoo.ru/00ada96e
Y4EHBIN, TIEATOT U TPaKTaHUH
58 DNeKTpOOTPULIATETbHOCTh bubnuorexa [JOK
aTOMOB XMMHUYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumuieckas CBA3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBanentHas nonsipHast bubnuoteka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab8
61 KoBanenrtnas nenosnspHas bubnuoreka [IOK
XUMHUYECKAs CBSI3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCTICHUS bubmorexa HOK
https://m.edsoo.ru/00adae28
63 OkuCIUTENBHO- bubnmoreka [JOK
BOCCTAHOBHUTEJBHBIE PEAKI[AN https://m.eds00.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTponpHas padora Ne4 mo bubnmoreka [JOK
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teMe «CTpoeHue aroma.
XUMHUECKasi CBSI3b»

https://m.edsoo.ru/00adb486

[NPOTPAMME

66 O06001IeHNEe U CUCTEMATU3 AL | bubmuorexa [JOK
3HAaHUHU https://m.edsoo.ru/00adb33c¢
67 O60061eHre U cucTeMaTH3alus | bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
68 O06o0061IeHre U cucTeMaTH3alus 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO yacoB DJIeKTPOHHbIE
Ne Jara
uudposbie
n/  Tema ypoka Konrpoabnbie IIpakTnyeckume  HM3y4eH
Bcero oOpa3oBaTe/ibHbIE
I padoThI padoThI us
pecypcsl
[Tepuonnueckuii 3akoH. [lepuoanueckas bubnuorexa [IOK
1 cHCTEeMa XUMHYEeCKHUX snemMeHToB /. 1. 1 https://m.edsoo.ru/00ad
Menneneena b59¢
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB bubmmoreka [JOK
2 XAMUYECKHAX 3JIEMEHTOB MEPBBIX TPEX 1 https://m.edsoo.ru/00ad
IEPUOIOB b6b6
Knaccudukanus u HoMeHKIaTypa bubmorexa HOK
3 1 https://m.edsoo.ru/00ad
HEOPraHUYECKHUX BEIECTB
b7e2
Byl XUMUYECKON CBSI3U U TUIIBI bubmmorera OK
4 . 1 https://m.edsoo.ru/00ad
KPUCTAJUTMYECKUX PEUIETOK
bac6
KonTtponsHas pabora Nel no reme
5 «IToBTOpEHUE U yriTyOaeHHE 3HAHUI OCHOBHBIX 1 1
pas3zennoB Kypca 8 Kiaccay
Knaccudukanys XuMHUeCKUX peakiuii no bubmorexa HOK
6 1 https://m.edsoo.ru/00ad
A3JIMYHBIM MPU3HAKAM
P p beb0
[ToHsiTHE O CKOPOCTH XUMHUECKOHN pEeaKIINH. bubmuoreka [JOK
7 [ToHsITHE O TOMOTEHHBIX U TETEPOTrE€HHBIX 1 https://m.edsoo.ru/00ad
peaknusax be9a
g [TonsATHE 0 XUMHYECKOM PAaBHOBECHH. | bubnmnorexa [JOK

@akTOpsI, BAUSAIOIINAE HA CKOPOCTh XUMHYECKOU

https://m.edsoo.ru/00ad
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PCaKMU U IMOJIOKCHHUEC XUMHUYCCKOTI'O
PaBHOBECHUA

c28¢

10

11

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€aknuun

Teopus 371EKTPOIUTUYECKON JUCCOLIMALIIH.
CunpHbIe U clladble AJIEKTPOIUTHI

HonHbIe ypaBHEHHS peakuui

bubnunorexa LIOK
https://m.edsoo.ru/00ad
cade

bu6nmoreka [IOK
https://m.edsoo.ru/00ad
cd68

bubnuoreka [{OK

https://m.edsoo.ru/00ad
d448

12

XHUMHUYECKHUE CBOMCTBA KUCJIOT U OCHOBAHUU B
CBETE MPEJCTABICHUHN 00 IEKTPOTUTHUSCKOM
UCCOIMALINU

bubnuoreka [{OK
https://m.edsoo.ru/00ad
d5ds

13

14

15

XHUMHUUYECKHUE CBOMCTBA COJIEN B CBETE
MPEACTABICHUHN 00 AIEKTPOTUTUUECKON
IUCCOLIHAIINHT

[TonsTHE O TUApPOIU3E COEen

O000I11IEHNE U cCUCTEMATH3allNs 3HAHWI

bubnuoreka [{OK
https://m.edsoo.ru/00ad
d8b2

bu6nmorexa LIOK
https://m.edsoo.ru/00ad
dod4

bu6nmorexa LIOK
https://m.edsoo.ru/00ad
dd12

16

IIpakTuyeckas padora Ne 1. «Pemenue
AKCIIEPUMEHTAIbHBIX 331a4»

but6mmoreka [IOK
https://m.edsoo.ru/00ad
dbfa

17

KonTponbnas padora Ne2 o teme
«DIEeKTPOIUTUYECKAs TUCCOLMALINSL.
XHUMHUYECKUE PEAKIIUU B PACTBOPAX)

bubnunorexa LIOK
https://m.edsoo.ru/00ad
decO
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bubnunoreka LIOK
OO6m1ast XxapaKTeprUCTHKa rajJoreHOB.
18 . https://m.edsoo.ru/00ad
XuUMHUYEeCKHEe CBOMCTBA HA IPUMEPE XJI0pa e
XnopoBoaopoa. CoJisiHast KHCI0Ta, XUMUYECKUE buGnuorexa [IOK
19 . ] ’ https://m.edsoo.ru/00ad
CBOICTBA, OJIyYCHHUE, IPUMECHEHHE 104
[IpakTuueckas padora Ne 2 o Teme Bu6muoteka [JOK
20 «Ilonmy4deHue CONsTHOM KUCIIOTHI, U3y4EHHE €€ https://m.edsoo.ru/00ad
CBOMCTBY €348
Boruncnenus no ypaBHEHUSIM XUMHUECKUX bubnunoreka LIOK
21 peaKIuii, €CJIU OJIMH U3 PEareHTOB JaH B https://m.edsoo.ru/00ad
U30bITKE €488
bubnunoreka LIOK
OO1as xapakTepuCTHKa 2I1eMeHTOB VIA-
22 P p https://m.edsoo.ru/00ad
TPYIIIIEL
pynt eb4a
AToTpOTTHBIE MOTU(UKAIIUN CEPHI. bubnnorexa [JOK
23 Haxosxnenue cepsl u €€ coeTMHEHUH B https://m.edsoo.ru/00ad
npupoae. XMMHYECKHE CBOMCTBA CEpPbI eb4a
CepoBonopo, ctpoeHue, pu3nueckue u bubmorexa LOK
24 p PO, s ’ https://m.edsoo.ru/00ad
XHMHYECKHE CBOMCTBA
€802
Oxcuppl cepbl. CepHas KHCIOTa, (U3HUECKUE U bubmorexa HOK
25 C ’ https://m.edsoo.ru/00ad
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE 228
XUMHUYECKUE PEAKIIMH, JeKAIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTY4YeHHs CepHOU bubmmorexa TIOK
26 P https://m.edsoo.ru/00ad
KHUCJIOThl. XMMHYECKOE 3arps3HEHUE ec8a
OKpY’Karollel cpeibl COEAMHEHUSIMU CEPBI
27 Brruucienune MaccoBoit 1011 BBIXOAa MPOAYKTA but6mmoreka [IOK
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peakuuu https://m.edsoo.ru/00ad
ec8a
OO01mas xapakTepucTUKa J1eMeHTOB V A- bubnmnoreka HOK
28 rpynsl. A30T, paclipoCTpaHEHUE B PUPOJIE, https://m.edsoo.ru/00ad
(du3nUecKre U XUMUIECKIE CBOHCTBA ecab
bu6nmoreka [IOK
AMMuak, ero (pU3N4ecKue U XUMUIECKUE
29 . https://m.edsoo.ru/00ad
CBOICTBa, MOJIy4€HUE U IPUMEHEHUE 004
bubnnorexa [JOK
[IpakTuueckas pabora Ne 3 o Teme 1
30 . https://m.edsoo.ru/00ad
«ITonydyeHune aMmmuaKa, U3y4eHUE €ro CBONCTBY £130
.. bubnunoreka LIOK
A3OTHas KUCIOTa, €€ (hu3ndecKkue u
31 . https://m.edsoo.ru/00ad
XUMHUYECKHUE CBOMCTBA
306
Hcnonbs3oBaHre HUTPATOB U COJICH aMMOHUS B
KaueCcTBE MUHEPATbHBIX YI00pEeHUN bubmmorexa [IOK
32 p y o https://m.edsoo.ru/00ad
XUMHUECKOE 3arps3HEHNE OKPYIKAIOIIEH CpeIbl 518
COCIMHEHUSIMHU a30Ta .
dochop. Oxeun dhocdopa (V) u dpochopnas bubnnorexa [JOK
33 KHCII0Ta, (PM3NYECKHE U XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00ad
MOJIyYEHHUE f68a
Hcnonb3oBanue GochaToB B KaueCcTBE bubmmnoreka HOK
34 MUHEpaJIbHBIX YA00peHHii. 3arps3HeHue https://m.edsoo.ru/00ad
MPUPOAHOM cpefbl hochaTamu fc20
VYriepon, pacnpocTpaHeHUEe B IPUPOJIC bubmmorexa [IOK
35 ’ . ’ https://m.edsoo.ru/00ad
(bU3UYeCcCKre U XUMHUYECKHE CBONCTBRA
fd9c
36 Oxkcunpl yriaeposa, ux GU3nIecKue u bubnuotexa [JOK
XUMHUYECKHAE CBOMCTBA. DKOJIOTHIECKHE https://m.edsoo.ru/00ad
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npoOJIEMBI, CBA3AHHBIE C OKCHJIOM yIIepoa febe
av)
bubnunorexa LIOK
37 VYronbHasg KUCI0Ta U €€ COJIU https://m.edsoo.ru/00ae
006¢
[IpakTuueckas padora Ne 4 o Teme Bu6muoteka [JOK
38 "I[lony4yenue yriekucnoro raza. Kauecrsennas https://m.edsoo.ru/00ae
peaxius Ha KapOoHAT-HOH" 027¢
bubmuoreka [IOK
[TepBoHavasibHBIC TOHATHSA 00 OPTAHHUYECKUX
39 https://m.edsoo.ru/00ae
BEIIIECTBAX KAaK O COCUHEHUAX yriepoja 054e
bubnunoreka LIOK
40 Kpemuuii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[IpaxTuueckas padora Ne 5. Pemenue bubnuorexa [IOK
41 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME https://m.edsoo.ru/00ae
«BaskHelIe HEMETAIUIBI U UX COETHHEHUS» 0bf2
bubnnorexa [JOK
Kontponbnas padota Ne3 no teme H
42 . https://m.edsoo.ru/00ae
«BaxHeinme HeMeTaIbl U UX COSAMHEHUS» 0el8
OO61mas xapakTepruCcTHKa XUMUYECKUX
bubmmoteka IIOK
3JIEMEHTOB — MeTalIoB. MeTrajuinueckas CBs3b
43 . https://m.edsoo.ru/00ae
Y METaJUIMYecKasi KpUCTaNInuecKas pereTka. 103c
®u3nYeCKre CBOKMCTBA METAIIIIOB
XUMUYECKHEe CBOMCTBA METAIIIIOB. but6mmoreka [IOK
44 DNEKTPOXUMHUYECKUN PsiJi HAIPSHDKEHUI https://m.edsoo.ru/00ae
METaJLJIOB 1156
45 OO6mme crmocoOb! MOTYyIEHUST METaJLIOB. bubnuotexa [JOK
CmuiaBbl. BeruciieHust o ypaBHEHUSIM https://m.edsoo.ru/00ae
[okymeHT co3gaH B anekTpoHHon copme. Ne 14 ot 07.09.2023. VcnonHuTtens: 3akupos [.P. 0 INEKTPOHHbIA

Ctpanuua 37 us 43. Ctpanuua cosgara: 07.09.2023 13:27 =¥ TATAPCTAH


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

XUMHYECKUX PEAKIUii, €CII OJIUH U3 PEarcHTOB 1156
COJICPKUT TIPUMECH
bubnunorexa LIOK
46 [ToHsiTHE O KOPPO3UU METAILIIOB 1 https://m.edsoo.ru/00ae
1278
bu6nmoreka [IOK
47 [llenounblemMeTaIbI 1 https://m.edsoo.ru/00ae
14b2
bubnuoreka [{OK
48 Oxcupl U TUJIPOKCHIBI HATPUS U Kaust 1 https://m.edsoo.ru/00ae
14b2
[Ilemo4uHO3eMENIbHBIC METALTBI — KaJIbIIUN U bubmorexa [IOK
49 . 1 https://m.edsoo.ru/00ae
MarHui
15¢8
bubnunoreka LIOK
50 Baxnerime coeMHEHUS KalbIUs 1 https://m.edsoo.ru/00ae
15e8
51 O06o001IeHre U CUCTEMaTU3aIKs 3HAHUHA 1
bubmmoreka IIOK
52 XKécTtkocTh BOMIBI M CTIOCOOBI €€ YCTPaHEHUS 1 https://m.edsoo.ru/00ae
1886
bubmmoteka IIOK
[TpakTrueckas paborta Ne 6 o Teme
53 " p" P ) " 1 1 https://m.edsoo.ru/00ae
JKécTkocTh BOJIBI M1 METO/IbI €€ YCTpAHEHUS lae8
bubnunorexa LIOK
54 AnroMuHUN 1 https://m.edsoo.ru/00ae
1c64
bu6nunorexa LIOK
55 AM@oTepHbIE CBOMCTBA OKCHA M THIPOKCUAA 1 https://m.edsoo.ru/00ae
1c64
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bubnunoreka LIOK
56 Keneso https://m.edsoo.ru/00ae
1d86
bubnunorexa LIOK
Oxcupl, THAPOKCUIBI U conn kene3a (1) n
57 eresa (1) https://m.edsoo.ru/00ae
JKeaesa
35e6
58 O00011IeHIE U CUCTEMATH3aIUs 3HAHUN
[TpakTuyeckas padora Ne 7. Pemenue bubnuoreka [JOK
59 3KCIIEPUMEHTAIIBHBIX 3a]1a4 [0 TEME https://m.edsoo.ru/00ae
«BaxkHelmme MeTaaIbl U X COSTUHEHU» 3de8
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
. bubnuoreka [{OK
peakiuii, eciivi OJIMH U3 PeareHTOB JaH B
60 https://m.edsoo.ru/00ae
M30BITKE WA COJICPIKUT IPUMECH. BeraucieHus 1750
MacCOBOM J0JIM BbIX0OJa IPOAYKTa peaKIuu
61 O0001Ienre U cuCcTEMAaTH3aIMs 3HAHAN
6 KonTtponsHast pabota Ne4 o reme
«BaxkHelmre MeTaIbl 1 UX COSTUHEHUS
BemiectBa u Marepuansl B IOBCEIHEBHOM bubmiorexa LIOK
63 https://m.edsoo.ru/00ae
’KM3HH YEI0BeKa
3150
bubmmoteka IIOK
64 XHUMHUYECKOE3 arpsi3HEHNUE OKPYKAIOIIEN CPEbI https://m.edsoo.ru/00ae
4270
bubnunorexa LIOK
Ponp xumum B perieHnn KOJI0THYECKUX
65 5 https://m.edsoo.ru/00ae
npooIeM
p 4270
bubnunorexa LIOK
66 O000111eHIE U CUCTEMATHU3aIIUs 3HAHUI https://m.edsoo.ru/00ae
0d0a
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bubnunoreka LIOK

[NPOT'PAMME

67 . O0001IEHnE U cucTeMaTu3alus 3HaHUN 1 https://m.edsoo.ru/00ad
b33¢
bubnunorexa LIOK
68 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUH 1 https://m.edsoo.ru/00ad
9cb2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA:

Xumust: 8- kiacc: 6a30BbIil ypoBeHb: yueOHuk ['adbpuensn O.C., OctpoyMoB
N.I'., Cnagxos C.A. AkimonepHoe oobmiecto "U3narensctBo "[Ipocsenienue”

Xumust: 9-1 knacc: 6a30BbIil ypoBeHb: yueOHuk ['abpuensn O.C., OcTpoyMoB
N.I'., Cnagxos C.A. AkimonepHoe odmiecto "N3garensctBo "[Ipocsernienue”

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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INnct cornacoBaHusa k gokymeHTy Ne 14 ot 07.09.2023
MHuumaTop cornacosaHua: 3akupos [.P. dupektop
CornacoBaHue nHmuumposaHo: 07.09.2023 13:27

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 | Sakupos [1.P. 07.09.2023 - 13:27
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