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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMHuM Ha YPOBHE OCHOBHOT'O O0IIIET0 0Opa30BaHUs COCTaBIIEeHA Ha
OCHOBE TpeOOBaHUI K pe3ybTaTaM OCBOCHUSI OCHOBHOI 00pa30BaTEebHON MPOTPAMMBbI
OCHOBHOT0 00111er0 00pazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE
benepanbHOl paboueit mporpaMMbl BOCIUTAHUS U ¢ YIETOM KOHIIETIIIUHU MTPETIOIaBaHUS
ydyeOHOro mnpenMera «Xumus» B o00pa3oBaTelIbHBIX oOpraHuzauusx Pocculickoi
denepanum.

[Iporpamma no XxuMuu JaET NPEACTaBICHUE O LENSIX, 00IIEeN cTpaTeruu o0yyeHus,
BOCIIUTAHUSI W  pPa3BUTHUS  OOYYaIOIIMXCSA CpeACTBaMM  Y4yeOHOro mpeaMera,
yCTaHaBIMBAaET  00s3aTebHOE  MPEAMETHOE  COJIepKaHWe,  IpeaycMaTpUBaET
pacmpeneneHue ero Mo KjaccaM M CTPYKTypHpOBaHHME [0 paszjiesiaM U TeMaM
nporpaMMbl MO  XHMHH, ONPEACISIET  KOJWYECTBEHHbIE W KAYECTBEHHbBIC
XapaKTepUCTUKU COAEPKaHUs, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTD U3YUEHUS XUMUH
C Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKK Y4EeOHOTO Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEN O0YYaroIIMXCsi, ONpenessieT BO3MOKHOCTU IMpeAMETa s
peanu3anuu TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TpeOOBaHUU K
pe3yiibTartaM OOy4YeHUs XMMHHM Ha YPOBHE IIeJIe H3y4YeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEILHON ACSITEIFHOCTH O0YUaIOIIETOCs M0 OCBOCHHUIO y4eOHOTO
COZIEp/KaHMUS.

3HaHUWE XUMHHM CIY>KUT OCHOBOM s (OpMHUPOBAHUS MHUPOBO33PEHHUS
oOyyJaronierocsi, €ro npejcTaBiIeHU O MaTepUaJIbHOM €IMHCTBE MHUpPA, BAXKHYIO POJIb
UrparoT GopMHUPYEMbIe XUMHUEH TIPEACTABICHUS O B3aUMOIPEBPAILICHUSIX YHEPTUU U 00
ABOJIIOIMU BEUIECTB B MPHUPOJIE, O MyTIX PEIICHUs INI00aNbHBIX MPOOJIEM YCTOMYUBOTO
Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, DHEPreTUYECKOM, MUIIEBOW M HKOJOTHYECKOMN
0e30macHOCTH, MTPOOJIEM 3PABOOXPAHECHHUSI.

N3yuyenne xumunu:

CIIOCOOCTBYET pealu3aiiiii BO3MOKHOCTEH JJIsi caMOpa3BUTUSA U (DOpMUpOBaHUS
KyJIbTYPBI TUYHOCTH, €€ 001el U (yHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHHWE MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEHN
oOyyarommxcsi,  HAaBBIKOB  HX  CaMOCTOATENIIbHOM  y4eOHOW  JIeATEIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCIIEIOBATEIIbCKUX YMEHUW, HEOOXOJUMBIX KakK B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBHOMN EATEIbHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIsila Ha €IMHCTBO MPUPOJLI U YEJIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YyYaIOLIUXCS;

CrocoOCTBYET (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIICHHS K €CTECTBEHHO-
HAay4YHbIM 3HaHMSIM, K MPUPOJE, K YEJIIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOE
o0pa3oBaHHUE O0yJArOIITHUXCSI.

JlanHbple HampaBieHUST B OOY4YEHUM XHUMHH OOCECIEUYHMBAIOTCA Crienu(uKoin
coJiepKaHusl y4eOHOTO TIPEIMETa, KOTOPBIN SBJISIETCS TIEAArorMueckKy aJanTUPOBAHHBIM
oTpakeHneM 0a30BOI HAYKU XMMHH HA OMPEACIEHHOM JTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETO OOpa30BaHUS OPHEHTHPOBAH Ha
OCBOEHHE OOyYalOlMMHCS CHCTEMbl TE€PBOHAYAIBHBIX TMOHSATUM XHUMHUHU, OCHOB



HEOPraHWYEeCKOM XMMUU U HEKOTOPBIX OTACIIBHBIX 3HAUYMMBIX NOHITHI OpraHU4eCKOn
XUMUHU.

CrtpykTypa coaepKaHusi MpOrpaMMbl IO XUMUU C(HOpMHpOBaHAa Ha OCHOBE
CUCTEMHOro noaxoaa kK e€ wuszydeHuro. ColepKaHHe CKJIaAbIBAETCS M3 CHUCTEMBI
HNOHATHUI O XMMHYECKOM 3JIEMEHTE M BEUIECTBE U CHCTEMbI MOHATUNA O XUMHUYECKON
peakuuu. OO0e 3TM  CHUCTEMBI CTPYKTYpPHO  OpPraHM30BAaHbl MO  IPHHIMILY
NOCJIEIOBATENIbHOTO PA3BUTUSl 3HAHMM Ha OCHOBE TEOPETHUYECKUX MPEJCTaBICHUIN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHHUH aTOMA U XUMHUYECKOM CBSI3H;

— IpeJICTaBIeHUN 00 IEKTPOIUTUYECKON AUCCOLIMALIUU BEIIECTB B pacTBOpaXx.

Teopernueckre 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE AMITMPUYECKHU MOITYUYEHHBIX
U OCMBICIICHHBIX (AKTOB, Ppa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOIO YPOBHS K
JIPYTroMy, BBIMIOJIHAS PYHKIMHU OOBSICHEHHUS U NMPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXHOCTEH NMPAKTHYECKOTO PUMEHEHHUSI U MTOTYYEHUS U3YYaEMBbIX BEILIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS
0 XMMHWYECKOW COCTABJAIOIIEM HAay4HOM KAPTHHBI MHpPA B JIOTMKE €€ CHUCTEMHOU
OPUPOABI, LIEHHOCTHOTO OTHOIIEHHWS K HAYYHOMY 3HAaHUIO M METOAAaM IO3HAaHUS B
Hayke. VM3ydyeHne XMMHUHM MPOMCXOAUT C MPUBICYEHUEM 3HAHUU U3 paHee M3YUEHHBIX
y4eOHbIX npeaMeToB: «Okpyxkaromuid mupy», «buonorus. 5—7 knacce» u «Pusmuka. 7
KJIAcC».

[Ipy u3yyeHUM XUMHHM MPOUCXOIUT (GOPMHUPOBAHME 3HAHUI OCHOB XMMHUYECKOMN
HAayKW Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW NeSITeIbHOCTH
YelloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTYyphl. 3ajada y4eOHOTO
npeaMeTa COCTOMT B (DOPMHUPOBAHUM CUCTEMbl XMMHUYECKUX 3HAHUM — BaKHEUIIIHUX
(GakToOB, MOHATUIN, 3aKOHOB U TEOPETHUYECKUX TMOJOXKEHHUH, JOCTYMHBIX 000OIIECHUMN
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B MPHUOOIIEHUU K HAYYHBIM METOAaM
NO3HAHMUSI TPU H3YYCHHHM BEIIECTB U XUMHUYECKHX peakuuid, B (HOPMHUPOBaAHUH H
pPa3BUTUHU TMO3HABATENbHBIX YMEHUN U UX MPUMEHEHUH B y4eOHO-NO3HABATEIBbHON U
y4eOHO-UCCIEIOBATENILCKON  JEATEIbHOCTH,  OCBOGHUM  MpaBWJI  0OE30MacHOTrO
oOpalleHus ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HU.

[Ipy u3yyeHMM XUMHUU Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)KHOE
3HaUY€HHE MPUOOPENH TaKUE 1ENH, KaK:

— (GOpMHpOBAaHHE HWHTEJUIEKTYyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY NPHUHITHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HANpaBJIEHHOCTh O0YUYEHHUS HA CUCTEMATHYECKOE MPHUOOIIEHNE 00YUaIOIUXCs K
CaMOCTOSITENIbHOM I103HABATEJIbHOW JIEATEIIbHOCTH, HAyYHbIM METOJIaM TO3HAHUS,
(bOpPMUPYIOIITUM MOTHUBAIHIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUU;

— obecrieueHre YCIOBHM, CHOCOOCTBYIONIUX MPUOOPETCHUIO OOYyYaroIuMuUCs
OMbITa PA3HOOOPA3HON IESTEILHOCTH, TO3HAHMS U CAMOIIO3HAHHUS, KIOYEBBIX HABBIKOB
(KJIIOYEBBIX KOMIIETEHIIMI), HMMEIOIIMX YHUBEPCAIbHOE 3HAUYECHHE I Pa3IudHbIX
BUJIOB JICSITEIIBHOCTH;



—  ¢opmupoBanue o0meNd  (YHKIMOHATBHOM HM  €CTeCTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHI OOBSICHATh U OIICHUBATH SIBJICHUS OKPY KAIOIIETO
MUpAa, UCTIOJb3Ys 3HAHUS U OMbIT, MOJYYEHHBbIE MPU W3YUYECHUH XUMUHU, IPUMEHSATHh UX
IIPY pEIIeHUH POOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOM JCATEIHHOCTH;

— ¢opMupoBaHue y 00yYaIONUXCS TYMaHUCTUYCCKUX OTHOIICHHUHA, TMTOHUMAHUS
[IEHHOCTU XUMHUYECKUX 3HAHUW MJI1 BBIPAOOTKU HDKOJOTUYECKH I11€J1IeCO00pa3HOro
MOBEJICHUSI B OBITY U TPYJOBOI JIEATEIIBHOCTH B LIEJSX COXPAHEHUSI CBOETO 37]0POBbS U
OKPY’KarOIIEH IPUPOJHOU CPELBI;

— pa3BUTHE MOTHUBAIlMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTaHUIO Ha OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIs U HAPABJICHHOCTH AAJIbHEHUIIIEr0 00yUYeHUsI.

OO61iee yuca0 4acoB, OTBEAEHHBIX ISl U3YYEHHUS] XMMUU HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus, cocTapisieT 68 yacoB: B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



Conep:xxanmne y4eOHOIro nmpeamera

9 KIIACC

BemecTBo U XMMHYECKAs] PeaKUMs

ITepnonnueckuyt 3akoH. Ilepuonuueckas cucreMa XxuMudeckux sineMeHTos 1. U.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB XMMHUYECKHUX
3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KaIUs, KAIbIUS U UX COCAMHEHUN B COOTBETCTBUU
C IIOJIOKEHHUEM DJIEMEHTOB B [leprnoauuecko cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIBI XUMHYECKOW CBA3U. THUIBI KPHUCTAJUIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIMA KPUCTAUIMYECKOW PEIIETKN U BUIA
XUMHUYECKOU CBSI3H.

Knaccudukanus w HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3JIM4YHBIM  KJjlaccaM HEOPraHUYECKUX
COEIMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccudukanus XuMUYeCKUX peakIuil Mo pa3IudHbIM MPU3HAKAM (TI0 YUCITY U
COCTaBY YYacCTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, 10 U3MEHEHUIO
CTEMEHEeW OKHUCJIEHUS XHUMHUYECKHUX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHIO
KaTtaJin3aropa). JK30- U SHI0TEPMUUECKUE PEAKIINU, TEPMOXUMHUYECKUE YPABHEHUS.

[lonsitTue o ckopoctu xumuueckoil peakuuu. [loHsaTue 00 00paTUMbBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [loHATHEe O TOMOr€HHBIX U TeTePOreHHBIX
peakuusax. Ilonarue o karamuse. IloHsaTME O XUMHYECKOM paBHOBecuU. DakTOpHI,
BIIMSIOIIME HA CKOPOCTh XUMHMYECKOW PpEaKUMU U IOJOXKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKUCINTENBbHO-BOCCTAHOBUTEIIbHBIC peaxkuuy, AIEKTPOHHBIN OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. COocTaBlIeHUE YPaBHEHUI OKUCIUTENbHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUH C UCTIOIB30BAHIEM METO/IA JICKTPOHHOTO OasiaHca.

Teopusi 3IEKTPOJUTUUECKON OHUCCOLMAIUMU. ODJIEKTPOJIUTHI U HEJIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MeXaHU3M JHUCCOIMALIMM BEIIECTB C Pa3IMYHBIMU BUAAMH
xuMuueckoi cBsa3u. Crenenp aucconuanu. CUIbHbBIC U CA0bIE DJIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUSI MPOTEKaHUs pPEaKIMi HMOHHOTO OOMEHa,
MOJIHBIE U COKPAILEHHBIE NOHHBIE YPAaBHEHUS peakiuil. CBOKWCTBA KUCIIOT, OCHOBAaHUM U
COJIEM B CBETE MPEJCTaBICHUIN 00 AJIEKTPOJUTHYECKON Auccormanuu. KadecTBeHHBIE
peakunu Ha HoHbL. [loHsATHE O rUapOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMUA KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB
— METAJIJIOB ¥ HeMeTauioB (Tpadura u anmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS),
VCCIIEIOBAHUE 3aBUCHUMOCTH CKOPOCTM XHMHUYECKOM pPEakuuu OT BO3JECUCTBUSA
pasnUYHBIX (DAKTOPOB, HCCIEAOBAHHUE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
npoiiecca JUCCOUUAIMU KUCIOT, 1IeJo4eil u cojel (BO3MOKHO UCIIOJIb30BAHUE BUECO
MaTepualoB), IPOBEJACHUE OMNbBITOB, MJUTIOCTPUPYIOIIUX MTPU3HAKHA MPOTEKAHUS PEAKIIUMA
MOHHOTO 0OMeHa (0Opa3oBaHUE OCA/IKa, BbIJIEICHUE Ta3a, 00pa30BaHUE BO/JIbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTENBHBIX peakiivili (ropeHue,
peaKkIuu pasJIoKEHUs, COCIUHEHUS), PAClO3HABAHHWE HEOPraHWYECKUX BEIIECTB C
MOMOIIBIO KAYECTBEHHBIX PEAKIIAIN HA MOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.

HemeTasuibl 1 MX COeIMHEHMSI



OO6mast  xapakrtepuctuka rajgoreHoB. (OCOOEHHOCTHM  CTPOEHHUSI  aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne W (U3MYECKHME CBOWCTBA TMPOCTHIX
BEILIECTB — rajOr€HOB. XMMHUUYECKUE CBOMCTBA Ha MpPUMEpPE XJIopa (B3aUMOJECHUCTBUE C
MeTajlaMy, HeMeTajulaMu, 1enodyamu). Xuopooaopod. ComsHas — KUCTOTa,
XMMHUYECKUE CBOWCTBA, MOJYyYEHUE, MPUMEHEHUE. JlelCcTBrE XJI0pa U XJIOPOBOAOPOA
Ha OpraHu3M YesoBeka. BakHelme XJopuIbl U UX HAXO0XKIECHUE B IPUPOJE.

O6mass xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOECHUS
aTOMOB, XapakTepHble cTeneHu okucieHuss. CTpoeHue U (U3MYECKUE CBOICTBA
IPOCTHIX BEIECTB — KHUCIOPOJA U CEepbl. AJUIOTPOIHbIE MOIU(DUKALIMK KHUCIOPOJa U
cepbl. XHUMHUECKHE CBoMcTBa cepbl. (CepoBOAOPOJ], CTpPOECHHE, (PUINYECKHE U
XuMu4yeckue cBoicTBa. OKCHIBI CE€pbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHUIOB.
CepHast kucnorta, ¢pu3MUEeCKHMe W XMMHUYECKHE CBOMCTBa (0OIIME KAk MpeCcTaBUTENS
KJlacca KHUCJIOT u crnenuduueckne). XUMUYECKHE peaKIH, JeKallue B OCHOBE
IMPOMBIIINIEHHOTO COco0a TONy4YeHHs] CepHOM KucioThl. [IlpumeHeHue cepHOM
kucnoTel. CoNM  CepHOM KHUCJIOTHI, KAa4eCTBEHHAs peakius Ha CyJb(ar-uoH.
Haxoxnenune ceppl M €€ coeAuHEHUM B MNpupoAe. XHUMHUYECKOE 3arpsi3HCHUE
OKPY’KaroIllel cpelibl COEAUHEHUAMHU CEPBI (KHCIOTHBIE T0KIH, 3arPA3HEHUE BO31yXa U
BOJIOEMOB), CIIOCOOBI €0 MPEAOTBPAIICHHUS.

OO6mast xapakTtepucTuka 3ieMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapakKTEpHbIC CTENEHU OKHCIECHHUSA. A30T, pacnpOCTpaHEHHWE B IPUPOJE,
¢usnueckue U XUMHYEcKue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAakK, €ro
dbu3uYecKre U XUMUYECKUEe CBOMCTBA, MOJIydYeHHe U npuMeHeHue. Cojld aMMOHUS, UX
dbu3uYecKre U XUMHUYECKUE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakiius Ha HMOHBI
aMMOHUS. A30THasl KHUCIOTa, €€ ToJiyueHue, (U3HUEeCKUe W XUMHUYECKHE CBOICTBA
(oOmme Kak MpeacTaBUTENsl Kiacca KUCIOT U crneuuduueckue). Mcnonb3oBanue
HUTPATOB M COJEH aMMOHHMS B KaueCTBE MHHEPANbHBIX YIA0OpeHui. XuUMUYECKOe
3arpsi3HEHHE OKPYIKAIoMIed Cpelabl COCMWHEHUSAMH a30Ta (KUCIOTHBIC —JIOXKIIH,
3arpsi3HEHHE BO31yXa, MOYBBI U BOJ0EMOB). Docdop, ammorpomHbie MoaupuKanuu
docdopa, dusudeckne n xumudeckue cpoiictBa. Oxcupa docdopa (V) u dochopnas
KUCJI0Ta, (U3NYECKUEe U XUMUYECKHE CBOWCTBA, moiyueHue. Mcnonp3oBanue ¢ocdaTon
B KQU€CTBE MUHEPAIbHBIX YA0OpEHHUIA.

OO6mass xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OcoOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbIE CTEMEHH OKHUCIECHHS. YTJIEpOJ, aJUIOTPONHbIE MOJu(pHUKaALUH,
pacnpocTpaHeHUuE B MpUpOjE, (PU3NYECKHE M XMMHYECKHME CBOMCTBA. AncopOums.
Kpyrosopot yrinepoaa B npupojie. OKCuabl yriepoaa, ux pu3nyeckue U XMMUYecKue
CBOMCTBA, JCHCTBUE HA KUBbIE OPraHU3MBbI, TIOJyYEHHE U PUMEHEHHE. DKOJIOTHYECKUE
npoOsemsl, cBsi3aHHbIE ¢ okcuaoM yriepona (IV), runoresa riiodalbHOTO MOTEIICHUS
KJIMMaTa, MapHUKOBBIA 3(PdekT. YronbpHas KUCIOTa U €€ CONM, UX (PU3NYECKHE U
XUMHUYECKUE CBOMCTBA, INOJyYE€HHE U TMpuMeHeHue. KauecTBeHHas peakuuss Ha
KapOoHaT-noHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U
CEJIbCKOM XO35IMCTBE.

[lepBoHavanbHbIe TOHATHS 00 OPTraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TWIEH, aleTWJIEH, 3TaHOJ, INIMLEPUH, YKCyCHas KHCJIOTA).
[TpupoaHbIe HICTOYHUKH YTIIEBOIOPOIOB (YTOJb, MPUPOIHBIN Ta3, HEPTH), MPOAYKTHI HX
nepepaboTku (O€H3MH), HUX poOJdb B OBITY U NpoMmbilIeHHOCTU. [loHsiTHE O



OMOJIOTUYECKH Ba)KHBIX BEIECTBAX: XKUpPAX, OCNKaX, YIJIeBOJaX — U UX POJIU B JKU3HU
yesoBeka. MarepralibHOE€ €IMHCTBO OPTaHUYECKUX U HEOPTaHUUECKUX COCIMHEHUN.

Kpemnnii, ero ¢uznueckne m XMMHUYECKUE CBOMCTBA, MOJyYCHUE U TIPUMEHEHUE.
Coenunenust kpeMuus B mpupoje. O0mue npeacraBieHus 06 okcuae kpemuans (IV) u
KpeMHUEeBOM KuciioTe. CUIMKaThl, UX HCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneliiimue cTpouTenbHbIE MaTepHUallbl: KEpaMuKa, CTEKJIO, LIEMEHT, O€TOH,
xene300eToH. [IpobiieMbl 0€30MaCHOr0 MCIONIb30BAaHUS CTPOUTEIBHBIX MATEPHAIOB B
IIOBCEIHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

U3yueHHE O0Opa30oB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISHOM KHCIIOTHI,
IIPOBE/ICHUE KAuYeCTBEHHBIX PEaKIMi Ha XJIOPUA-HUOHBI M HAOIIOJEHUE NMPU3HAKOB KX
POTEKAaHUs, OMBITHI, OTpa)xkarolue GU3NIecKue 1 XMMUUYECKHE CBOMCTBA rajJoreHOB U
UX COeIUHEHUN (BO3MOXKHO HCIIOJIb30BAHUE BHJICOMATEPUAIOB), O3HAKOMJIEHHE C
oOpasiiaMu  XJIOpUJ0B (TaJOTeHUIOB), O3HAKOMJIEHHME C oOpa3lamMu cepbl U e€
COCTMHEHUSIMU (BO3MOYKHO MCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIEHNE TpoIecca
oOyTIMBaHMs caxapa MoJI IEUCTBUEM KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTHI, U3yUEHUE
XUMUYECKUX CBOWCTB pPa30aBIICHHOM CEPHOM KHCIOTHI, MPOBEACHUE KAaYECTBEHHOMU
peakiuu Ha cynab(paT-uOH M HAOMIOJEeHUE MpHU3HAKa e MPOTEKaHWs, O3HAKOMIICHUE C
(¢u3nuecKUMu CBOMCTBaMHM a30Ta, ¢ochopa U HMX COECOUHEHUH (BO3MOYKHO
UCIIOJIb30BAaHUE BHUJAEOMATEpPHUAIOB), oOpa3laMH a30THBIX M (pochopHBIX yaoOpeHui,
NoJIy4eHHe, coOMpaHue, pacno3HaBaHWE M M3Y4YEHHE CBOMCTB aMMHAaKa, MPOBEIACHUE
KaueCTBEHHBIX pEaKlIni Ha MOH aMMOHHUs U (ocdaT-uOH U U3ydeHUE MPU3HAKOB HMX
MPOTEKaHMs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEJbIO
(BO3MOXKHO HCIIOJIB30BAHUE BUICOMATEPUATIOB), U3yUEHUE MOJENICH KPUCTALTUYECKUX
pemi€Tok anmaza, rpaduta, ¢yiepeHa, O3HAKOMIJICHHE C MPOIECCOM aJcopOLuu
PAacCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOTrasa,
MOJIy4eHHe, COOMpaHHWe, paclo3HABAHME W W3Y4YEHHWE CBOMCTB YTJEKHCIOro Tasa,
IPOBEJICHUE KAYeCTBEHHBIX pEaKIMi Ha KapOOHAT W CHIIMKAT-WOHBI U W3Y4YCHUE
NPU3HAKOB HMX  MOPOTEKaHUs, O3HAKOMIICHHME C  MPOAYKIHUEH  CUIMKATHOU
IMPOMBIIIJIEHHOCTH, PEIIEHUE OHKCIEPUMEHTANbHBIX 3a7ady 1o Teme «Baxueiiue
HEMETAJLJIbI U UX COCIUHECHUS.

MeTaJsibl 1 UX COeIMHEHU S

OO0mras xapakTepuCTUKa XUMUYECKUX SJIEMEHTOB — METAJJIOB HA OCHOBAaHUU UX
nojoxenusa B llepuoanueckon cucreMe xumuuyeckux sneMmeHToB [[. 1. Menneneesa u
cTpoeHuss atoMoB. CTpoe€HHME MeTaUIOB. MeTtamndeckas CBSI3b M METaJUIMYECKas
KpUCTAJTMYECKasi pemeérka. OJIEKTPOXUMHUYECKUM PsAJ  HaNpsDKEHUW  METaslIoB.
duznyueckre M XUMHUYECKHME CBoWcTBa MeTauioB. OOmme crnocoObl MOJIyYeHUS
MeTaioB. [loHsATHE O KOPpPO3WM METAIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI HUX OT
koppo3uu. CruiaBsl (CTajib, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHUE B OBITY U
POMBIIIJIEHHOCTH.

[llenounsle MeTauibl: MNoOJIOKEHHME B llepuoanyeckorl cuCTEME XHMUYECKHX
snementoB JI. WM. MengeneeBa, CTpO€HHME HX aTOMOB, HAaxXOXJICHUE B IPHUPOJIE.
@u3znyeckre W XHMMHYECKHE CBOMCTBAa (Ha mpumepe Hatpuss u Kamus). OKCuasl U
TUAPOKCUIBI HATpUs U Kanud. [I[puMeHeHre meI0uYHbIX METaIOB U UX COCIMHEHUH.



[IlenoyHO3EMENBHBIE METAJIBI MATHUM U KaJIbIUI: MOJIO)KEHUE B [leprnoanueckoit
cuctemMe xuMudeckux osnemeHtoB JI. M. MenaeneeBa, CTpoeHHME HX aTOMOB,
HaxoxaeHne B npuponae. dusznueckue M XMMUYECKHE CBOMCTBA MAarHusi U KaJbLIUS.
Baxnelimme coenuHeHuss Kanblus (OKCHA, THAPOKCHA, coyin). JKECTKOCTh BOJBI H
CHOCOOBI €€ YCTpaHEHHUS.

AOMUHAN: TTONIOKEHHUE B Ilepnoandeckon cucTeMe XMMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpoeHUE aTOMa, HAXOKJAECHHUE B Ipupoae. PU3nUecKkue U XUMUYECKHE
CBOMCTBA aTtOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHUIA U TUIPOKCH]IA aATFOMUHUS.

Kenezo: nonoxenune B Ilepuoanueckorn cucteMe XxuMu4eckux sinemeHtoB J[. U.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXJECHUE B mpupojae. OPU3NYEeCKue U XUMUUYECKUE
cBoMcTBa xene3a. Oxcubl, ruapokcubl u conn xkenesa (II) u xenesa (III), ux cocras,
CBONCTBA U MOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMy METaJUIOB U CIJIAaBOB, MX (PU3MUYECKHUMHU CBOWCTBAMH,
U3YUYEHHE  PEe3yJbTaTOB  KOPPO3HMM  METAIOB  (BO3MOXXHO  HCHOJIb30BAaHUE
BHJICOMATEPHUAIIOB), 0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHAA KaJIbIMA U HATPUS C BOJAOU
(BO3MOYKHO MCIIOJIB30BaHUE BUACOMATEPUAIIOB), UCCIIEI0BAHUE CBOMCTB AKECTKOUM BOBIL,
npouecca  TOpeHHs — JKejne3a B Kuciaopoae  (BO3MOXKHO — MCIOJIb30BaHUE
BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KaU€CTBEHHBIX PEaKIMil Ha MOHBI: MAarHuUs,
KaJblusl, aloMuHus, nuHka, xene3a (II) u xenesza (III), mequ (II), HaGmronenue u
ONMCAHUE TMPOILIECCOB OKPAIIMBAHUS IUIAMEHM HMOHAMU HATpUs, Kaausg W KaJdblUs
(BO3MOYKHO HCIIOJIB30BaHUE BHUEOMATEPHUAJIOB), UCCIeAoBaHUE aM(pOTEPHBIX CBOMCTB
TUJPOKCHUAA ATIOMUHUS U TUIPOKCHUAA [IUHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a4a4 10
TeMe «BaxHelre MeTaJibl ¥ UX COCTUHEHUSY.

XUMHA U OKPYKAKOILAa"A cpeaa

BemecTtBa u wmartepuansl B TIOBCEIHEBHOM JKM3HHM 4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHUYECKHX peakiuii B ObiTy. I[lepBas momonrs mpu
XUMHUYECKUX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpyKarolled cpeasl (mpeaenbHas AOMyCTHMAst
KoHIIeHTparusi Bemiects, aanee — [1JIK). Ponp XuMum B penieHUH 3KOJIOTHYECKHUX
npoosieMm.

Xumuueckuii IKCnepumMenm:

u3yueHue oO0pa3loB MaTepuagoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIUMEPHBIE
MaTepHaibl).

Mescnpeomemmnuie ceazu

Peanuzanus MeXNpeaIMETHBIX CBS3€M NpU HU3YyYCHUHM XUMUM B 9 Kiacce
OCYUIECTBJISIETCS Yepe3 HUCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IMOHSTHUH,
TaK U MOHSATUM, SBIIAIOLUIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O I[MKJIA.

OO6mMe ecTecTBeHHO-HAYYHbBIC TTOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHanW3, CHUHTE3, KilacCUUKAIMs, TEePUOANIYHOCTh, HAOIIOICHNE, JKCICPUMEHT,
MOJICTTUPOBAaHUE, WU3MEPEHUE, MOJIEb, SBICHUE, MAPHUKOBBIA 3(PQEKT, TEXHOIOTHS,
MaTepUabl.

dusuka: Marepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHWJ, WU30TOIIbI,
PalMOAKTUBHOCTh, MOJIEKYJIA, 3JEKTPUUYECKUN 3apsl, MPOBOJHHUKH, MOJYIPOBOIHUKH,



IURIIEKTPUKH, (POTOIIEMEHT, BEILIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpHCTAUIMYECKas pelETKa, CIUIaBbl, (U3NYECKUE
BEJIMYMHBI, €AMHULIBI HU3MEPEHUs, KOCMHUYECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Comnnre.

buonorust: ¢dorocuntes, apixanue, Ouochepa, BSKoCHCTEMA, MHHEPATbHbBIC
yI0OpeHus, MUKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbIE MOPOAbI, MOJIE3HbIE
MCKOTIaeMble, TOTUIUBO, BOJTHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMA ITPOT'PAMMBI 110 XM

JINUHOCTHBLIE PE3YJIbTATHI

JIM9HOCTHBIE PE3yJIbTAThl OCBOCHUS ITPOTPaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUs
JOCTUTAIOTCSI B XOJIe OOy4YeHUsT XMMHUU B €IUHCTBE Y4YE€OHONW M BOCIUTATEIIBHOU
NEATENIbHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUUCKUMHU COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMHM IIEHHOCTSIMU, TMPHUHITHIMU B OOIECTBE NpaBUJIaMU U
HOpPMaMHM TOBEJIEHHUS M CIOCOOCTBYIOT NpOLIECCaM CAaMOIIO3HAHMSI, CAMOPA3BUTHUS U
colaIu3aiuu 00y4yarommxcsl.

JIngHOCTHBIE pe3yJIbTaThl OTPaXKAIOT TOTOBHOCTh oOyyJaronmxcs
PYKOBOJICTBOBAThCS CHUCTEMOM MO3WTHUBHBIX IIEHHOCTHBIX OPUEHTAIIUN U PACIIMPEHUE
OTbITa JACSTEIBHOCTU HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)naTpuoTH4€eCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, MCTOPUYECKOMY U
HAyYHOMY HACJEQUI0, TOHUMAaHHS 3HAYEHUs XHUMUYECKOW HAyKh B IKU3HH
COBPEMEHHOT0 OOIIecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEpHOW HH(OpManuendn o
NEpPEOBbIX JIOCTHKEHHUSIX UM OTKPBITUSAX MHPOBOM M OTEUECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2)rpas;kIaHCKOro BOCIIUTAHUSA:

NpEeACTaBICHUS O COLMAIBHBIX HOPMAaX U MPaBUIaX MEKIUYHOCTHBIX OTHOIICHUI
B KOJUICKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM,
y4eOHOUCCIIEI0BATEIHCKOM, TBROPUECKON U JPYTUX BUAAX JNEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTHM  HpPU  BBIIOJIHEHUH  y4EOHBIX,
MO3HABATEIbHBIX 3aJ]]a4, BBIMOJHCHUH XHUMHYECKUX OKCIEPUMEHTOB, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOIIM B TIpolecce
ATOM y4eOHOU JesTEeTHbHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJCHHE M TOCTYNKHU
CBOMX TOBapHUIEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJIEICTBUH ITOCTYIKOB;

3)IEHHOCTH HAYYHOTI'O MO3HAHUA:

MHUPOBO33PEHUYECKHE TMPEJACTABICHUSI O BEIIECTBE M XUMHUYECKOM peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISIIOIIAE OCHOBY
JUIS. IOHUMaHHSI CYIIHOCTH HAy4YHOW KapTHUHBI MUpa, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPObI, B3AUMOCBS3SIX YEJIOBEKA C MPUPOJAHON CpesioH, O
POJI XUMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAIpPaBJICHHbIC Ha TMOJYYEHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOAUMBbIE Il OOBSCHEHHUS HAOJIIOAaeMbIX IIPOIIECCOB U  SIBJIICHH,
MO3HaBaTEIbHON, MHGOPMAITMOHHON M YUTATEIbCKOW KYJIbTYPhI, B TOM YHCJIE HAaBBIKOB
CaMOCTOATENbHONM paboThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOW JIMTEPATypoOH,
JOCTYITHBIMU TEXHUYECKUMH CPEJICTBAMU UHPOPMAIIMOHHBIX TEXHOJIOTU;

UHTEpPEC K OOY4YeHHI0O | TIO3HAHUIO, JF0O03HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaM000pa30BaHUIO, TPOCKTHOM U MCCIIEIOBATEIBCKON JAESITEIIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00y4YEHUS B JaJIbHEHUIIIEM;

4)popMupoBaHNs KYJIbTYPbI 310POBbSI:

OCO3HAaHME IIEHHOCTHU >KU3HH, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3J0POBbBIO,
YCTAHOBKH Ha 3JI0pOBbIN 00pa3 KM3HU, OCO3ZHAHUE MOCIEACTBUM U HENIPUATHE BPETHBIX
OpUBBIUEK (YyHNOTPEOJEHUS] aJIKOroJyis, HAapKOTUKOB, KYpEHHUs), HEOOXOIUMOCTH



coOmro/IeHrs MpaBuil 6€30MacHOCTU MPHU OOpAICHUH ¢ XUMUYECKUMH BEIIECTBAMU B
OBITY M peabHOM KU3HU;

5)TpyaoBOro BOCIMTAHUA:

UHTEPEC K MPAKTUYECKOMY HM3YYEHHUIO NMpPOQEeccuid W Tpyla pazIudHOro poja,
YBaXEHUE K TPYAY U pe3yjbpTaTaM TPYAOBOW AESITEIBHOCTH, B TOM 4YHCIIE HA OCHOBE
NPUMEHEHUS MPEIMETHBIX 3HAHUM MO XUMHUU, OCO3HAHHBIM BBIOOP WMHIUBUIAYAJIBHOU
TPAEKTOPUHM TMPOAODKEHUS] O0Opa3oBaHHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHOCOOHOCTH K XHMHH, OOLIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, YCHEIHON
npodecCHOHaNbHON JEATETbHOCTH W Pa3BUTUS HEOOXOJIMMBIX YMEHHUH, TOTOBHOCTH
aJanTUPOBaThCs B MPodecCUOHANIBHON Cpeje;

6)3K0J10r14eCKOro BOCIIMTAHNSA:

HKOJIOTUYECKHU 1EIeCO00pa3HOe OTHOIIEHUE K MPUPOAE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMUS, MOHUMAHUE LIEHHOCTU 3JI0POBOTO U 0OE€30MacHOTO
oOpaza JKHM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (u3udeckoMmy U
IICUXWYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTU COOJIOJEHUS MpaBWil 0€30MacHOro
MOBEJICHUS MPU pabOTe C BEIICCTBAMH, a TAKXKE B CUTYaIlUAX, YTPOKAIOIIUX 3I0POBHIO
1 KM3HU JTI0JICH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, MOJIydaeMble MpPU HU3YYECHUU XUMHH, IS
peleHns 3a1ad, CBA3AHHBIX C OKPYKAIOUIEH NPHUPOJHOM CpEeNoM, Uil TOBBILICHMS
YPOBHSI SKOJIOTHYECKOM KYJbTYpbl, OCO3HAHUS TTI00ATLHOTO XapaKkTepa 3KOJOTHYECKUX
npo0ieM MW MmyTed HUX peleHus MOCPEICTBOM METOAOB XHUMHUH, HKOJIOTHYECKOTO
MBIIIUICHUSI, YMEHHSI PYKOBOJICTBOBATHCS MM B TO3HABATEIbHON, KOMMYHUKATUBHON U
COLMAJIbHOM TPAKTUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTAaTOB  BBIACHSAIOT  3HAYMMbIE IS
dbopMHUpOBaHUS MUPOBO33PEHUSI OOIICHAYYHBbIE TOHSATHUS (3aKOH, TEOpPHsl, MPHUHIIMII,
runotesa, Gakrt, CUCTEMa, IPOLIECC, SKCIIEPUMEHT U JIPYTOE€.), KOTOPbIE UCTIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEAMETaX M MO3BOJSIOT HA OCHOBE 3HAHUN M3 ITHUX
npeaMeToB (OPMUPOBATH TMPEACTABICHHE O IIEJIOCTHOM HAYYHOW KapTUHE MHUpa, U
yHUBEpCAJIbHbIE ~ yueOHble  JIeWCTBUSA  (MO3HABATENIbHbIE,  KOMMYHHKATHUBHBIE,
pEeryNATUBHBIE),  KOTOphIe  o0ecnednBarOT  (HOpMHpOBaHHE  TOTOBHOCTH K
CaMOCTOATENIbHOMY IUJIAHUPOBAHUIO U OCYILECTBIECHUIO YUEOHOU AESTENbHOCTH.

Ilo3naBaTeqbHBbIC YHUBEPCAJTIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble 1ornueckue aeiicTBUs:

YMEHUS UCTIOIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS! IPU OCBOCHUU 3HAHUI:
pacKpbIBaTh CMBICT XUMHUYECKUX TOHSATHUU (BBIIETSATh MX XapaKTEpHbIC MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTMUMU MOHSATUSMH), HUCIOJIb30BaTh MOHSTHS MJIs
O0OBSICHEHUsI OTIENbHBIX ()AaKTOB M SBJICHWM, BHIOUpPATh OCHOBAHUSA M KPUTEPUU IS
KJaccu(UKAIMM XUMUYECKUX BEHIECTB W XUMHUYECKUX PEAKIUH, yCTaHaBIMBATh
PUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU WM3yUEHHUS, CTPOUTH JIOTHUYECKUE
paccyxaeHus (MHAYKTUBHBIC, JCAYKTHMBHBIC, IO aHAJIOTMM), JelaTh BBIBOABI U
3aKJIFOYCHUS;

YMEHHE MPHUMEHATh B TMPOIECCEe [O3HAHUSA TMOHATUS (IpeAMETHhIE U
METaNpeJIMETHbIE), CUMBOJIMYECKUE (3HAKOBBIE) MOJENIH, HCIIOIb3YEMBIE B XUMUH,
npeoOpa3oBbIBaTh LIMPOKO MPUMEHSAEMbIE B XHMHHM MOJEIbHBIE MPEICTABICHUS —



XUMUYECKUHA 3HAK (CHUMBOJI DJJEMEHTa), Xumuueckas Gopmyla U ypaBHEHHUE
XUMUYECKON peakiuy — MpU PEIICHHH Y4eOHO-TI03HABATEIBHBIX 33/1a4, C y4€TOM ITHX
MOJICTIbHBIX TIPE/ICTABIICHUN BBISIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKU
U3Y94aeMbIX OOBEKTOB — XHMHYECKHX BEMIECTB M XUMHUYECKUX PEAKIMHA, BBHISBISTH
o0mue 3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBCHHBIC CBSI3M W TPOTUBOpEUHs] B
M3y9aeMBbIX TIPOIIECCax M SIBJICHUSX.

Bba3oBble uccienoBareabckue 1edcTBUS:

YMEHHE WCIIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KadecTBE HMHCTPYMEHTA
MO3HAHUs, a TaKK€ B KauyeCTBE OCHOBBI JJI1 (POPMUPOBAHUS THIIOTE3BI IO MPOBEPKE
IIPABUJIBHOCTH BBICKA3bIBAEMBIX CYKICHHIA,

npuoOpeTeHre OmNbiTa 1O IUIAHUPOBAHMIO, OpPraHM3alMd U  IPOBEJIECHUIO
YUYEHMUECKMX  JKCIEPUMEHTOB, yMEHHE HaOmojaTh 3a  XOJOM  IIpoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIupoBaTh OOOOIICHUS U
BBIBOJIBI 110 pe3yjbTaTaM IMPOBEAEHHOTO OIbITA, MCCIEAOBAHHS, COCTABISITH OTUET O
pOJIeTaHHON paboTe.

Pabora ¢ undgopmanmeii:

yMEHUE BBIOMpaTh, AaHAIM3UPOBATh W HMHTEPIPETHPOBATH  MHGOPMAIIIIO
pPa3sTUYHBIX BUIOB M (OPM TMPEACTABICHHS, IMOTYyYaeMyl0 W3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJIIpHAsl JUTEepaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE MOCOOMS,
pecypcbl MIHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPEUYMBYIO W HEIOCTOBEPHYIO
uH(pOpMaIHIO;

yMEHUE TPUMCHATHh pa3IUYHbIC METOJIBI M 3alpoChl NpPH IOHCKE M OTOOpe
uH(GOPMAITUU W COOTBETCTBYIOIIMX JaHHBIX, HCOOXOIUMBIX JUISI BBITOJTHCHHUS YUCOHBIX
U TIO3HABATEJbHBIX 3a/lay OMNPENEIEHHOrO0 THUIA, MPUOOPETEHUE OmbIiTa B 00JaCTH
UCIOJIb30BaHUs  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTUM,  OBJIQJICHUE
KyJIbTYpOl ~ aKTMBHOTO  WCHOJB30BAHMS  PA3IMUYHBIX  TOUCKOBBIX  CHCTEM,
CaMOCTOATENILHO BBIOMPATh ONTHUMANIbHYIO (OpMY TMpe/cTaBlieHus HHPOPMAIMH U
WUTIOCTPUPOBATH PEIIaeMbie 3aJa4l HECIOKHBIMU CXEMaMU, JUarpamMMmamu, JpyruMu
dbopmamu rpaduKu U UX KOMOWMHAITUSIMU;

YMEHHME HCIIOJIb30BaThb W  aHAJIM3UpOBaTh B  Ipolecce y4dyeOHOH U
UCCIIEJIOBATENLCKON  JCSITENbHOCTH HMH(POPMAIMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3sIIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIeH MPUPOIHON CPEIbI.

KoMMyHHKATHBHBIE YHHBeEpPCAJbHbIE YUeOHbIE TeiCTBUA:

yMEHHUsI 3aJlaBaTh BOMPOCHI (B XOje Auanora v (Wiau) AUCKYCCHUM) IO CYIIECTBY
o0cyxaaemMoi TeMBbI, (POPMYIUPOBATH CBOW MPEIOKEHHSI OTHOCUTEIHHO BBITIOTHEHHUS
MPEIOKEHHOM 3314,

YMEHUS MPECTaBIATh MOJTYUYEHHBIE pe3yJIbTaThl TO3HABATEILHON JIEATEILHOCTH B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; JeNaTh IPE3CHTAIMI0 PE3YJIbTATOB BBIMOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1Ja0OpaTOPHOIO OMbITa, JIA0OPATOpPHOUM pabOTHI 10
UCCJIEJIOBAHUIO CBOMCTB BELIECTB, yU€OHOTO NMPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHHKAaMH B  COBMECTHOM
MO3HABATEIILHON M HCCIIEIOBATEIBCKON ACATEIBHOCTA TMPHU PEIICHUH BO3HHUKAIOIINX
npo6sieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3MUIMMA (00CYKIEHUS,
OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBD», KOOPAMHAIIUS COBMECTHBIX JCHCTBUH,
onpeeeHre KPUTEPUEB MO OIIEHKE KaueCTBA BHIMIOJIHEHHOW paOOThI U IpyTHE).



PeryisiTHBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITEIBHO ONPENEHATh LEJIH JACSATENbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISAT, KOHTPOJHUPOBATb M TIPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHbHOCTh, BBIOMpaTh HambOosiee A(DPEeKTUBHBIC CIIOCOOBI pPEIICHHs] YYEeOHBIX U
NO3HABATENBHBIX  3aJla4, CaMOCTOSITEIBHO  COCTABJISATH WM  KOPPEKTUPOBATH
IIPEIVIOKEHHBIA AIITOPUTM JEUCTBUM NPH BBINOJHEHUU 3aJaHUN C yYETOM IOJIYyYEHUS
HOBBIX 3HAHUM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX W pPEaKUUsAX, OLICHUBATh
COOTBETCTBHE MOJYYEHHOTO pe3yJbTaTa 3asBJICHHOM II€JI, YMEHHE HCIOJIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCJIOBUU 33/IaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocTtaBe npeaMeTHBIX pe3yJbTaTOB [0 OCBOEHUIO 00SI3aTENIBHOTO COJIEPIKaHU,
YCTaHOBJIEHHOT'O JaHHOU (henepanbHOi paboyeil mporpaMMoi, BBIAEISAIOT: OCBOCHHbIE
00y4arolMMUCs Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI AEMCTBUM, cCelU(pUUIECKUE IS
npeaMeTHONH obsactu «XUMUs», BUIbI ACSITEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHMUS,
€ro UHTEPIpeTaLny, TPeoOPa30BaHUIO0 U IPUMEHEHHIO B Pa3IMUHBIX yU€OHBIX U HOBBIX
CUTyaILHX.

K koHny oOyueHus B 9 kJiacce mpeIMeTHbBIE pe3yibTaTbl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHX MMOHSATUH: XUMUYECKUW BJIEMEHT, aTOM,
MOJIEKYJa, HOH, KAaTHOH, aHWOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPUILIATENIBHOCTh, CTENEHb OKHUCIEHHUSA, XUMUYECKas peakiusi, XUMHUYecKas
CBA3b, TEIUIOBOM 3 (DEKT peakiuu, MOJb, MOJISIPHBIA O0BEM, PACTBOP, JIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs JIMCCOLMAlMs, pEeaKIMd HOHHOTO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE peakluHy,
OKHUCJIMTEIIBHO-BOCCTAHOBUTENbHBIE ~ PEAaKLIUH,  OKHUCIUTENb,  BOCCTAaHOBHTEID,
OKHCIICHUE U BOCCTAHOBJICHHE, aJUIOTPONus, aM(pOTEepHOCTb, XUMHYECKasl CBS3b
(KoBaJleHTHasl, HWOHHAsA, METaJUIMYECKasi), KpUCTAUIMUECKas pelETKa, Koppo3us
METAJVIOB, CIUIABbl, CKOPOCTh XWUMHYECKOM pEaKLUHMH, MPEAeIbHO JOIMyCTHMas
koHuentpanusa [I/IK BeniecTna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHMYECKUX NOHATHI W NPUMEHSATh 3TH
HOHSTHUS P ONMCAHUU BEIIECTB U UX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY [UISl COCTaBJI€HUS (OpMyJd BELIECTB U
YPaBHEHHN XUMUYECKUX PEAKIUM;

OMpeNeNsTh BAJICHTHOCTh U CTENEHb OKHCIECHHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHMSIX Pa3JIU4YHOrO0 COCTaBa, NPHUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHUH Mo ¢opMyriam, BHJI XMMHYECKOW CBSI3U (KOBAJEHTHAs, MOHHA,
METAIMYECKAs)) B HEOPraHMYECKUX COCIUHEHMSX, 3apsii HOHAa IO XHUMHUYECKOU
(dopmyiie, xapakTep cpelbl B BOJHBIX PAcTBOpax HEOPraHUYECKUX COECIUHEHHH, THII
KPUCTAJNINYECKON PEIIETKM KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cMbIch [lepuomnueckoro 3akoHa [[. M. MeHneneeBa U 1€EMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATH M XapaKTepu3oBaTh TabmuuHyio (opmy llepuonnyeckoit
CUCTEMBbl XMMHUYECKHX 3JIEMEHTOB: pa3iuyarTh IOHATHA «rJaBHas mnoArpynna (A-
rpynmna)» u «mnobouyHas mnoxarpynma (b-rpynma)», mansle W OoJibIIME NEPHOIBI,
COOTHOCUTh OOO3HAYEHHUSA, KOTOpPbIE MMEIOTCS B TMEPUOIUYECKON Tabnuie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U



3apAn sapa, 001Iee YMCIo AIEKTPOHOB U PACTIPEICIICHHE UX TI0 SJIEKTPOHHBIM CJIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB DOJEMEHTOB U UX
COEAMHEHU B IIpeAesiaX MaJlblX IEPUOO0B U TJIABHBIX MOJACPYI C YUETOM CTPOSHHUS X
aTOMOB;

KJIaCCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHThI, HEOPraHUYECKHUE BEIIECTBA, XUMHUYECKUE
peakiuu (10 YUCIY M COCTAaBY YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEILIOBOMY
3 dekTy, Mo UBMEHEHUIO CTENEHEW OKUCICHUS XUMUUECKUX DJIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATh) OOUIME M CHEHU(PUUYECKUE XHUMHYECKHE CBOICTBA
MPOCTHIX W CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMUCAHUE MPUMEPAMU MOJEKYJISPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIH;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKON AUCCOLMALIMM KUCIIOT, IIE0UYel U COJIeH,
MOJIHBIE U COKpAIEHHBIE YpaBHEHUS PEaklMii HOHHOrO OOMEHAa, YpaBHEHHUS PEAKIUH,
MOJATBEPKIAIONIUX  CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXIy BelllecTBaMu
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI MOCPEICTBOM
COCTAaBJICHHSI DJIEKTPOHHOTO OajaHca ITHX PEaKIInii;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOT0 3JIeMEHTa MO (HopMyJie COETUHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOUN peaKInu;

coOyofaTh TpaBWa IOJB30BAaHUS XUMHYECKOW TMOCyAoM ©  J1abopaTOpHBIM
o00OpyI0OBaHMEM, a TaKXe MpaBWia OOpallleHUsT C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIIMSIMU T10 BBITIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYUYEHUIO U
coOupaHuIo ra3000pa3HbIX BEHIECTB (AMMHUAKA U YTIIEKHUCIIOTO ra3a);

POBOJUTH PEAKIUU, MOATBEPKIAIOIINE KAYECTBEHHBIM COCTAaB Pa3IMUHBIX BEIIECTB:
pacno3HaBaTh OMBITHBIM IMYyTEM XJIOpUA-, OpOMUI-, MOIUI-, KapOoHat-, Qocdar-,
CWIHKAT-, Cyib(har-, TUAPOKCHI-UOHBI, KATHOHBI aMMOHHS M WOHBI W3YYCHHBIX
METaJIJIOB, IPUCYTCTBYIOIIKUE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
NPUMEHSTh OCHOBHBIE OIEpPAllMM MBICIUTEIBHONW JEATENbHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, OOOOIICHHWE, CHCTEeMAaTH3allhi0, BBISIBJICHUE MPUYUMHHO-CIICICTBEHHBIX
CBSI3€M — i1 W3YYEHHUsS] CBOMCTB BEIIECTB M XUMHYECKUX PEAKIHHN, €CTECTBEHHO-
Hay4YHbIC METO/Ibl TO3HAHUS — HAOJIIOJIEHUE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT
(peanbHBINA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosan4yecTBo yacos DIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontponsusie | TIpakTaueckue (undposbie)
n/m | HTeM NPorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThl
pecypcebl
Paspnen 1.BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEeHUE U yriTyOIeHHE
1.1 3HaHI/II7113 OCHOBH}I:IXyaS eJI0B 5 1 0 bubmorexa HOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 0 0 bubnuorexa [JOK
' XAMUYECKHUX PEAKIUN https://m.edsoo.ru/7f41a636
DIIEeKTPOTUTHYECKAS
1.3 HccoIranus. XMMHUISCKHE 8 0 1 bubmorexa HOK
' A HHATHHA: https://m.edsoo.ru/7f41a636
pEaKIuK B pacTBOpax
Hroro no paszneny 17
Paznen 2.Hemera/uibl U MX COeIMHEHM S
OO61as XxapaKTepHuCTHKa
P p bu6nmnoreka [JOK
2.1 XAUMHUYECKHUX IJIEMEHTOB 4 1 1
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO01mas xapakTepuCcTHKa
29 XAMHUYECKHUX 3JIEMEHTOB 6 0 0 bubmuoreka [JOK
' VIA-rpymmst. Cepa u eé https://m.edsoo.ruw/7f41a636
COCTMHEHHUS
)3 OO6mas xapakTepucTuKa 7 0 1 bubnuoreka [JOK
' XUMHUYECKHUX DIIEMEHTOB 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

VA-rpynmnsl. A3ot, pocdop
U UX COCAMHECHHUS

OO0mrast xapakTepUCTHKA

24 XAMUYCCKHX DJICMCHTOB 2 bu6mmoreka [JOK
' IVA-rpynnel. Yriepon u https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUS
Hroro no pasneny 25
Pa3znea 3.MeTajibl 4 X COeIMHEHUS
bu6nmoreka [JOK
3.1 06 i 4
HIHE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
319 Baxueiimmme MeTamibl 1 UX 16 bubmuoreka [JOK
' COEIIMHEHUS https://m.edsoo.ru/7f41a2636
Uroro no pazaeny 20
Pa3nesa 4. Xumus u okpykamias cpeaa
41 BemecTBa u maTepuaisl B 3 bu6mmoreka [IOK
' JKU3HHU YEJIOBEKA https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
PesepBHOE BpeMmst 3 bubmorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 68

[10 ITIPOT'PAMME



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




HOYPOYHOE INTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontpoasnbie | IlpakTtudeckue
n/n Bcero U3yYeHHUs o0pa3oBaTte/ibHbIE

padoThI padoThbI
pecypcbl

Ilepnonnueckuil 3aK0H.

1 [Tepuonnueckas cuctema | 0 0 bu6mmoreka [IOK
XUMUYECKHX dj1eMeHToB J]. 1. 04.09.2025 | https://m.edsoo.ru/00adb59¢
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH Bt 1OK

noInoTeKa

2 CBOMC 1 0 0 05.09.2025

BOMCTE XHMITCCICIX STICMEHTO https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus u HOMEHKIATypa | 0 0 bubnmnoreka [JOK
HEOPraHWYECKUX BEUIECTB 11.09.2025 | https://m.edsoo.ru/00adb7e2

4 Buap xXuMHU4YeCKOU CBSI3U U TUIIHI 1 0 0 but6mmoreka [{OK
KPUCTAJUIMYECKUX PELIETOK 12.09.2025 | https://m.edsoo.ru/00adbac6

5 AJMUHUCTpAaTUBHAs BBOAHAS 1 | 0 bu6mmoreka [IOK
KOHTpPOJIbHAsI paboTa 18.09.2025 | https://m.edsoo.ru/863e7f4a
Knaccupukanus XxuMudeckux

6 rkan 1 0 0 19.09.2025 | Dubmorera LIOK
peakuuMi 1o pa3InuHbIM NPU3HAKAM https://m.edsoo.ru/00adbeb0
[TonsiTHE O CKOPOCTH XUMHYECKOMN

7 eakuuu. [IoHsATHE O TOMOTE€HHBIX U | 0 0 bubmorexa [OK
P ] 25.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEaKIIMIX

2 [ToHsiTHE O XUMUYECKOM 1 0 0 bu6mmoreka [IOK
paBHOBecuH. DaKTOPHI, BIUSAIONINE 26.09.2025 | https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XMMHUYECKON peaKIny U
MOJIO’KEHHUE XUMHUYECKOTO
paBHOBecus(mpodeccus
PaANOXUMUK)

OKHCITUTEITEHO-BOCCTAHOBUTEIIBHBIC

bubmuoreka [JOK

9
peakuuu 02.10.2025 | https://m.edsoo.ru/00adcade
Teopust 2IEKTPOIUTUIECKOU
10 nccoranuu. CHiIbLHbBIE U c1a0bie Bubmorexa ITOK
A HHA. 03.10.2025 | https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 Honnnle ypaBHEHUS pEAKIIUN Bubmiorexa ITOK
P peartt 09.10.2025 | https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaHUU B CBETE MPEACTABICHUI bubmuoteka [JOK
00 2JIEKTPOIUTUYECKON 10.10.2025 | https://m.edsoo.ru/00add5d8
JIUCCOLIMAINU
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmorexa LHOK
P o 16.10.2025 | https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIHAITIT
14 ITongarue o ruaponanse coiaei bubnnorexa LIOK
AP 17.10.2025 | https://m.edsoo.ru/00add9d4
L5 O06o001IeHre U cCucTeMaTHU3aIMs bubnuorexa [JOK
3HAHUHN 23.10.2025 | https://m.edsoo.ru/00addd12
[TpaxTuueckas padora Ne 1.
16 «Perenyne dKCIIEpUMEHTAILHBIX bubmorexa LOK
p 24.10.2025 | https://m.edsoo.ru/00addbfa
3amauy
17 ITpoBepounas pabora Nel o Teme bubmmoreka [IOK
«INEKTPOTUTHIECKAS TUCCOIUAITH. 06.11.2025 | https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE peaklMK B pacTBOPax»

OO01mrast XapakTepUCTHKA TaJOT€HOB.

bubnuoreka [JOK

18 X I
HMHTAICCIHE CBONCTBA Ha NPHMEPE 07.11.2025 | https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CoisiHast KUCIIOTA,
19 XI/IMII/)I‘ICCIi[I/I: CiOfICTBa MOJIy4EHHE bubmmorexa LOK
’ y ’ 13.11.2025 | https://m.edsoo.ru/00ade104
MpUMEHEHNE
[TpakTrueckas padota Ne 2 o Teme
20 «[TonydyeHune CONISTHOM KHUCIIOTHI bubmmorexa OK
Y .. o ’ 14.11.2025 | https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMUCTB»
Brruucienust mo ypaBHEHUSIM
21 XUMHYECKHX PEaKIUi, €CJIM OAUH U3 20.11.2025 bubmmorexa [IOK
Deaidi, A o https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
OO01mas XxapakTepuCTHKA 3JIEMEHTOB
2 VIA-rpynmnsl An10TpoIHble bubmmoreka [IOK
MoauUKAIIK cepbl. XUMUYECKHE 21.11.2025 | https://m.edsoo.ru/00ade64a
CBOICTBa CephI
” AJIMUHHCTpATUBHAS] KOHTPOJIbHAs bu6nuoreka [JOK
pabora 3a 1 moiyrozawue 27.11.2025 | https://m.edsoo.ru/00ade64a
24 CepoBoaopos, CTpOeHHUE, bubnuotexa [JOK
¢du3nueckre U XMMUYECKHE CBOMCTBA 28.11.2025 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KUCIIOTa,
25 buznyecKkue 1 XuMU4ECKHe bubmorexa [TOK
. 04.12.2025 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMHYEeCKHE PeaKInH, JIe)KaIllie B
26 OCHOBE II OMI)II)HIJI:HHOFO CH:;‘IO6a bubmmorexa [IOK
P 05.12.2025 | https://m.edsoo.ru/00adec8a

MMOJIy4YCHUA CepHOﬁ KHCJIOTHI.



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XUMUYECKOE 3arpsi3HEHUE
OKpY’KarolIel Cpe/bl COSAMHEHUSMH
cepsi(rpodeccust FIKOIIOT)

Bruncienne MaccoBOM JOJIU BBIXOOA

Bbu6nuoreka [JOK

27
MPOJYKTa PEAKIINA 11.12.2025 | https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa dJIEMEHTOB

73 VA-rpynmnsl. A30T, bu6muoreka [IOK
pacnpocTpaHeHUe B PUPOJIE, 12.12.2025 | https://m.edsoo.ru/00adeea6
$u3HYecKre U XUMHUYECKHUE CBONCTBA
AMMuak, ero puznyeckue u

29 XUMUYECKHE CBOMCTBA, MOJTYYEHUE U bubmmorexa [TOK

’ y 18.12.2025 | https://m.edsoo.ru/00adf004
MpUMEHEHNE
[TpaxTrueckas padota Ne 3 o Teme
30 «[TonyuyeHnne aMmmuaka, U3y4eHue ero bubmorexa [OK
. g 1Y 19.12.2025 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubnmoreka [JOK
XUMUYECKHE CBOWCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcrnons30BaHue HUTPATOB U COJIEU
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

1 ynoOpeHnii. XuMudeckoe bubmmoreka [JOK
3arpsA3HEHUE OKPYKAIOIIEeH CpeJibl 26.12.2025 | https://m.edsoo.ru/00adf518
coeMHEHUSAMU azoTta(rpodeccus
XUMHK-3KOJIOT)
®ochop. Oxeun pochopa (V) u

33 (boc&l))o pHaSI ann((i))Ta q)(pplljsn(qe)cme u bubmorexa HOK

p N 15.01.2026 | https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUYCHHE

34 Ucnonb3oBanue hocdaTtos B bubnmnoreka [JOK

KaueCTBE MHUHEPAIBHBIX yI00pEHUH. 16.01.2026 | https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

3arpsi3HEeHUE MIPUPOJTHOUN CpeIbl
docdaramu

Yraepon, pacipocTpaHEHHE B

bu6nuoreka [JOK

35 ojie, hU3NUECKHUE ecKHe
HPHP A€, (USHICCKHE H XHMIMCCKH 22.01.2026 | https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcupsl yraepoaa, ux pusudeckue u
36 XHMHYECKHE CBONCTBA. bubmmorexa [JOK
DKOJOTUYECKHE MPOOIIEMBI, 23.01.2026 | https://m.edsoo.ru/00adfebe
CBsA3aHHbIE C OKcuJoM yraepoaa (IV)
37 YronbHasg KACIOTa U €€ COJIU bubmorexa TIOK
29.01.2026 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
13 "[Tomy4yeHue yriieKucioro rasa. bubmuoteka [JOK
KadectBenHnas peakiys Ha kapOoOHaT- 30.01.2026 | https://m.edsoo.ru/00ac027¢
roH"
[TepBoHavanbHBIC TOHATHS 00
39 OpPraHMYEeCKHX BEIIECTBAX KaK O bubmorera [TOK
P B 05.02.2026 | https://m.edsoo.ru/00ae054¢
COCIMHECHUSX yIiIepoaa
40 Kpemnuii u ero coeguHeHus bubmmorexa [IOK
P 8 06.02.2026 | https://m.edsoo.ru/00ae080a
[TpakTuueckas pabota Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmnorexa [JOK
«Baxwneiinine HeMeTaJlJIbl U UX 12.02.2026 | https://m.edsoo.ru/00ae0bf2
COETMHECHUS
ITpoBepounas padora Ne2 o Teme
42 «Baxneiinine HeMeTaJlJIbl U UX bubmorexa TIOK
13.02.2026 | https://m.edsoo.ru/00ae0e18

COCAUHCHU A
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OO61as xapakTepuCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Mertannuueckast CBsI3b U

but6mmoreka [JOK

43
MeTaJUIMYeCcKasi KpUCTaIndecKas 19.02.2026 | https://m.edsoo.ru/00ael03e
pewmérka. Pu3nvecKue CBOMCTBA
METaJNIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
44 DJIEKTPOXUMHUYECKUH P, bubmorexa TIOK
P o b 20.02.2026 | https://m.edsoo.ru/00ael156
HANPSDKEHUN METalIOB
O61ue crocoOb! NOTyYEHHUS
MeTtanioB. CriaBel. Beraucienns mo
45 ABHCHHUSM XUMHYCCKUX PEAKIIUM bubmorera [TOK
P P : 26.02.2026 | https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEarcHTOB COJCPIKUT
pUMecHu
46 ITousTre 0 KOPPO3MH METAIIOB bubmorexa LOK
PP 27.02.2026 | https://m.edsoo.ru/00ael1278
bubnuoreka [JOK
47 eJIo € MeTall
[lenounbre MeTanIb: 05.03.2026 | https://m.edsoo.ru/00ae14b2
43 OKcCHUIbI ¥ TUAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kanus 06.03.2026 | https://m.edsoo.ru/00ael14b2
49 [[lemounO3eMeNbHBIC METAIIITBI — bubmmoreka [JOK
KaJIBIIUN 1 MarHuf 12.03.2026 | https://m.edsoo.ru/00ael5e8
50 Bakueiimme coe JUHEHHUS KAJIBIIHS bubnnorexa LIOK
A " 13.03.2026 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIUS but6mmoreka [{IOK
3HAaHUHU 19.03.2026 | https://m.edsoo.ru/863e7f4a
52 JKéctkocTh BOJIBI M CIOCOOBI €6 bubmuoreka [JOK
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ycrpaHeHus(rmpodeccust TEXHOIIOT) 20.03.2026 | https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOCTL BOABI M METOMEI €6 bubnnorexa LIOK
" 26.03.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmorexa [JOK
>4 AmoMHHn 27.03.2026 https://m.edsoo.ru/00aelc64
55 AmpoTtepHbIe CBOIICTBA OKCHJIA U bub6numoreka [IOK
TUAPOKCHIA 09.04.2026 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 Keneso 10.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcubl, THIPOKCUIBI U COJTH JKeTie3a bubmmoreka [JOK
(IT) u xene3a (III) 16.04.2026 | https://m.edsoo.ru/00ae35e6
O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [JOK
>8 3SHaHHUH 17.04.2026 https://m.edso0.ru/863¢e74a
[TpaxTnueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTAIBHBIX 3aa4 110 TEME bubnuotexa [JOK
«BaxHeinye MeTabl U UX 23.04.2026 | https://m.edsoo.ru/00ae3de8
COCJIMHEHUS
Brruucienust mo ypaBHEHUSIM
XUMUYECKHUX PEaKIIUi, €CIIM OJIUH U3
60 peareHToOB JIaH B U30BITKE WIIN 24.04.2026 but6mmoreka [{JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOH JOJH BBIXOJIa MPOTyKTa
peaxiuu
61 O060011IeHNE U CUCTEMATH3AIUS bu6mmoreka [IOK
3HAaHUHI 30.04.2026 | https://m.edsoo.ru/863e7f4a
62 AJIMUHHMCTpATHUBHASI HTOTOBAs bu6mmoreka [IOK
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KOHTPOJIbHAsE paboTa 07.05.2026 | https://m.edsoo.ru/863e7f4a
63 BemecrtBa u marepuaisl B ) bu6nuoreka [JOK
MOBCETHEBHOM KU3HU YEIOBEKa 08.05.2026 | https://m.edsoo.ru/00ae3£50
64 XHUMHUYECKOE 3arpsA3HEHNE 1 bubnuorexa [JOK
OKPYXKaIOIIEN Cpebl 14.05.2026 | https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHun | 15.05.2026 bubmmoreka [IOK
AKOJIOTHYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBueiit ypok. O6001IeHue U ) bubnmnorexa [JOK
cHUCTeMaTU3alus 3HaHUI 21.05.2026 | https://m.edsoo.ru/00ae0d0a
67 Pe3epBHBIT ypoOK. O6061ueHI/Ie u | 22.05.2026 bubnuotexa [JOK
cucTeMaTtu3alys 3HaHUuUu https://m.edsoo.ru/00adb33c
68 Pesepsublit ypok. O60011IeHE U ! bubmmoreka [IOK
CUCTEMAaTU3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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