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IHHOACHUTEJBHAA 3AIINCKA

Pabouass mporpamMma Mo XUMHH Ui OOyYarOIIUXCS C 3aJCPIKKOH ICUXHYECKOTO pPa3BUTHS
(manee — 3[1P) Ha ypoBHE OCHOBHOTO O0IIEr0 0Opa30BaHUs MMOATOTOBIICHA HA OCHOBEe DenepaabHOro
TOCYIapCTBEHHOTO  00pa30BaTEIbHOTO CTaHIApTa OCHOBHOTrO o0Omero ooOpasosanusi (IIpuka3
Munnpocsemienus Poccun ot 31.05.2021 . Ne 287) (manee — ®I'OC OO0OO0O), denepanbHOi
aJalTHPOBAHHON 00pa30BaTEIBLHON MPOTrPaMMBI OCHOBHOTO OOIIEro 00pa3oBaHus ik 00y4YarOIIXCs
C OrpaHMYEHHBIMHU BO3MOKHOCTSIMU 310poBbs ([Ipukaz Munmnpocsemenust Poccuu ot 24 Hos6ps 2022
r. Ne 1025, ¢ usMm. u gom.), eaepanpHOi pabodelt MporpaMMbl OCHOBHOTO OOIIET0 00pa3oBaHUs 110
yueOHOMY TpeamMety «Xumusi», deaepanbHOM MPOrpaMMbl BOCIIUTAHUS, C YYETOM PaCIPEICICHHBIX
M0 KJIaccaM MpPOBEPSEMBIX TpeOOBaHHMU K pe3yibrataM ocBocHUs DenepanbHON ananTUpOBaHHON
o0pa3oBareibHON MPOrpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUS s OOYyHYaIONIMXCS C 3aJCPiKKOU
NICUXWUYECKOTO pPAa3BUTHS M OJJIEMEHTOB COJCP)KaHHS, MPEIACTABICHHBIX B  YHHBEPCAIHLHOM
koguduKarope 1Mo XuMud, KOHICTIIMKM TpPErnojaBaHus yd4eOHOro TmpenMera «XHUMHUS» B
o0pa3oBarenbHBIX opranu3anusax PO, peanusyronmx 0CHOBHbIE 00111€00pa30BaTeIbHBIC MPOTPAMMBI.

OO0masi XxapakTepuCTHKA y4e0OHOr0 npeamMera « XuMmus»

YueOHblii mpenMer «XuMHUS» BXOIUT B MNpeAMETHYIO o0nacTh «EcTecTBeHHO-HaydHBIE
peIMeThI». B cucTteMe ecTeCTBeHHO-HAYyYHOT0 00pa30BaHUs XUMUS KaK YUCOHBIN MPEIMET 3aHUMAeT
BOKHOE MECTO B IMO3HAHUHU 3aKOHOB MPHUPOJbI, HOPMUPOBAHUU HAYYHOW KApTUHBI MHUPA, CO3TaHUHU
OCHOBBI XUMHUYECKHX 3HAHUH, HEOOXOMUMBIX JUIsl MOBCEIHECBHOW JKHW3HH, HABBIKOB 3JI0POBOTO U
0e30macHOTO Il 4YeJIOBEKa M OKPYXAIoled ero cpeabl o0pa3a >KU3HHU, a TaKKe B BOCHUTAHUHU
3KOJIOTUYECKOU KYJIbTYpPHI.

YcnemHocTh U3y4eHHs XMMUU CBS3aHA C OBJIAJICHUEM XUMHUYECKUM SI3bIKOM, COOIIOJCHHEM
npaBusl  Oe3omacHOW pabOThl TMPU  BHINOJHEHUM XHMHUYECKOTO JKCHEPUMEHTa, OCO3HAHHUEM
MHOTOYHUCJIEHHBIX CBA3€H XUMHUH C IPYTUMHU MIPEAMETaMU IIKOJIBHOTO Kypca.

[IporpamMma BkIIO4YaeT B ceOs OCHOBHI HEOPTaHMUECKONW M opraHuyeckod xumuu. [naBHOI
uaeel MporpaMMbl SIBISIETCS co37aHue 0a30BOr0 KOMIUIEKCA OIOPHBIX 3HAHUW TI0 XUMHH,
BBIPOKEHHBIX B ()OpPME, COOTBETCTBYIOIICH BO3pACTy 00YYAIOIIUXCS U MX OCOOBIM 00pa3oBaTeIbHBIM
NOTPEOHOCTSIM.

B comepxaHuum [aHHOTO Kypca MOPEACTABIEHbI  OCHOBOIMOJIATAIOIIME  XHUMHUYECKHE
TEOPETHUUECKUE 3HAHMS, BKIIOUYAIOIINE HM3YYEHHE COCTAaBa U CTPOEHUS BEIECTB, 3aBUCUMOCTH HUX
CBOMCTB OT CTpPOEHHUs, HPOTHO3UPOBAHUE CBOMCTB BEIIECTB, HCCIEAOBAaHUE 3aKOHOMEPHOCTEH
XUMUYECKHUX MTPEBPAILICHUI U ITyTeH yIpaBIE€HU UMH B LIEJIIX MOJIYYEHHS BEUIECTB U MaTEPHAJIOB.

TeopeTnyeckyro OCHOBY U3Y4YE€HHS] HEOPraHUYECKON XUMHUH COCTABIIIET aTOMHO-MOJIEKYJISIPHOE
yuenue, [leppuoguueckuii 3akoH [[.1. MenzeneeBa ¢ KpaTKMMH CBEEHUSMH O CTPOCHUM aTOMa, BUAAX
XUMUYECKON CBSI3U, 3aKOHOMEPHOCTSIX NMPOTEKAHUS XUMUUYECKUX PEAKIIUA.

B usydyenuu kypca 3Ha4uTENbHAS POJIb OTBOJUTCS XHMHUYECKOMY DKCIIEPUMEHTY: MPOBEACHUIO
MPaKTUYECKUX M JIA0OPATOPHBIX pPAa0OT, OMHCAHHWIO PE3YJIBTATOB YYEHUUYECKOTO SKCIEPUMEHTA,
COOJIIOZICHUIO HOPM U TIpaBWII O6€30MacHOi paboThl B XUMHUECKOH abopatopun. Peanu3anus nanHoi
porpaMMBbI B Tpoiiecce o0ydeHus mo3BoiuT oOyuatomumcs ¢ 3[1P ycBoUTh KITtOYeBbIe XUMHUECKUE
KOMIIETEHIIMH U TOHATH POJIb U 3HAUEHHE XUMUU CPEIU IPYTUX HAyK O MPUPO/IE.

W3ydeHne XUMHUHM CIIOCOOCTBYET (DOPMHUPOBAHUIO y OOYJAIOIIMXCS HAYYHOTO MHUPOBO33PECHHSI,
OCBOCHHMIO OOIIEHAYYHBIX METOAOB (HAONIIOJACHUE, W3MEPEHHE, DJKCIEPUMEHT, MOICIUPOBAHUE),
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OCBOEHUIO NTPAKTUYECKOTO MPUMEHEHHSI HAYYHBIX 3HAHUM, OCHOBAHHOTO HA MEXIIPEIMETHBIX CBSA3SX C
npeameramu  «Okpyxatomuid Mup», «®Pusuka», «buonorus», «leorpapus», «Marematuka» Hu
dopmupyeT KOMIIETEHIINK, HEOOXOIUMBIE JJISl IPOIOJKEHUsT 00pa30BaHUs B OOJIACTH €CTECTBEHHBIX
HayK.

N3yuenne xumuM crnocoOCTByeT pas3BuThi0 y oOywaromuxcs ¢ 3[IP mpoctpaHcTBeHHOTO
BOOOpakeHus, PYHKIMOHAIBHON IPaMOTHOCTH, YMEHHSI BOCHPUHUMATh U KPUTUYECKHU aHAIN3UPOBATh
UHQOPMALIMIO, TPEACTABIECHHYI0 B pa3lIUyHbIX (opMax. 3HAYMMOCTb MpeaMeTra s pPa3BUTUSA
KHU3HEHHON kommeTreHuuu oOyvaromuxcs ¢ 3[IP 3akimrouyaercs B yCBOGHMHM OCHOBBI XMMHYECKHX
3HaHUM, HEOOXOUMBIX Ul MIOBCEIHEBHON JKM3HHU; HAaBBIKOB 3/10pOBOI0 U 0€30IIaCHOTO AJIS YesloBeKa
U OKpYXaIoIIei ero cpeapl obpasza *KU3HU; GOPMHUPOBAHUHU SKOJIOTUYECKOH KymnbTyphsl. IIporpamma
OTpakaeT cojAepkaHue OOydeHUs MpeaMery «XHMHS» C YYeTOM OCOOBIX 00pa3oBaTelbHBIX
norpedHocTeit oOywaromuxcs ¢ 3I1P. OBnagenune y4eOHBIM TPEAMETOM «XHUMHS» MPEICTABISACT
OTIpeICTICHHYI0 TPYAHOCTH sl oOydatomuxcst ¢ 3[1P. DTo cBsizaHO ¢ 0COOEHHOCTSIMHU MBICITUTEIHHON
NESITEeIbHOCTH,  NEPUOAWYECKMMU  KOoJeOaHMsMM  BHHMMAHHUS, MajdbiM  OOBEMOM  HaMSTH,
HE/I0CTaTOYHOCThIO OOIIEro 3amaca 3HaHWM, MOHM)KEHHBIM IO3HABATEJIbHBIM MHTEPECOM U HHU3KUM
YPOBHEM peueBOro pasBuTHs. i1 HpeojosieHHs TPYAHOCTEH B HM3y4yE€HHU Y4eOHOro mpeaMmera
«Xumus» HeoOXoauMma ajanTanus oObeMa M XapakTepa y4eOHOro marepuana K M03HaBaTeIbHBIM
BO3MOXKHOCTSIM JJaHHOM KaTeropuu o0ydaroluXcsl, y4eT UX 0COOEHHOCTEN pa3BUTHS: UCIIOJIb30BAHUE
ITOPUTMOB, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBsI3€il, IOCTENIEHHOE YCI0KHEHUE N3Y4aeMOro
Mmatepuana. [Ipu n3ydeHun XuMuM HEOOXOIUMO OCYIIECTBIIATH B3aUMOJICHCTBUE HA IOJUCEHCOPHOU
ocHoBe. TeopeTnueckuii MaTepran peKOMEHAYETCSl U3ydaTh B MIPOLIECCE IPAKTUUECKOMN JESITEIbHOCTH.
B03MOXXHO BBIIEIEHHE OTIEIBbHBIX YPOKOB Ha PEIICHHE 3aJad B CBA3U CO CIIOKHOCTBIO aHaJIN3a
Tekcta oOyuatrommmucs ¢ 3IIP. Opranuueckoe €AMHCTBO IPAKTUYECKOM M MBICIUTEIBHON
NEeSITeIbHOCTH 00yYaroIIUXCsl HAa YpOKaX XUMHUHU CHOCOOCTBYET MPOYHOMY UM OCO3HAHHOMY YCBOEHHIO
0a3MCHBIX XMMUYECKUX 3HaHMA W yMmeHuil. Oco0oe BHHMaHHE MPH HM3YYEHUM XUMMHU YJIENSIeTcs
U3YUEHHIO «CKBO3HBIX» MOHATHIA U (OPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHMsI MaTepuasa

[TporpaMma o XxuMuu Aa€T NPeCTaBICHUE O LIETAX, 001Iel cTpaTernu o0yueHus, BOCIIUTAHUS
U pa3BUTUSL OOYydYaloIIMXCS CpencTBaMU y4eOHOro mpeaMeTa, YCTaHaBIMBAaeT O00s3aTeNbHOE
IpEeIMETHOE CO/IepKaHNe, ITPelyCMaTPUBAET paclipe/iesIeHHe €ro Mo KjaccaM U CTPYKTYPUpPOBaHUE 110
pazienaM M TeMaM IMporpaMMbl IO XHWMHH, OINPEIENseT KOJIMYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEpUCTUKU COJEP)KaHUS, PEKOMEHIYEMYIO IOCIIENOBATEIbHOCTh M3YYEHHUS] XUMHUHU C YYETOM
MEXIPEIMETHbIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX
ocoOeHHOCTeH 00yJaroImuxcsl, OnpeenseT BO3MOXKHOCTH MpeaMeTa JUlsl peanu3alnuu TpeOoBaHUN K
pe3yjibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM IMpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHMs, a Takke TpeOOBaHUI K pe3yibTaTaM OOy4YeHHUS XMMHUHM Ha YpOBHE Leled H3yueHus
IpeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-IT03HABATEIbHOU JIEATEIBHOCTH O0YYaIOLIErocsl M0 OCBOEHUIO
y4eOHOTO CO/IepKAHMUS.

3HaHME XUMHH CIYXHUT OCHOBOW ig (hOPMHpPOBAHHUS MHPOBO33PEHHS 00YyYaromierocs, €ro
NpPEJCTAaBICHUNH O MaTepHaJbHOM €IMHCTBE MHpA, BAXHYIO POJIb UTpaioT (HOpMUpPYEMble XHUMHEH
NPEJCTAaBICHNUS O B3aMMOIIPEBPAILEHUSX PHEPTUU U 00 SBOJIIOLMHU BELIECTB B MPHUPOJE, O IMyTAX
peleHns To0abHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPbEBOM, YIHEPTETHUECKOMH,
MUILEBOH U 3KOJOrMYecKoi 6€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

N3ydenne xumuu:



CHOCOOCTBYET pean3allid BO3MOXKHOCTEH MAJIsi caMopa3BUTHS M (HOPMUPOBaHMS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHME MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OO0ydaromiuxcs,
HaBBIKOB UX CAMOCTOSITEIbHON y4eOHOW NeATeNbHOCTH, IKCIEPUMEHTAIBHBIX U HCCIIEI0BATEIbCKUX
yYMEHUH, HeOOXOAMMBIX KaK B TIOBCEIHEBHOW KHU3HH, TaK U B IPOPECCHOHATBHON NeSTEILHOCTH;

3HAKOMMUT CO CHeNU(UKOI HayyHOrO MBILIIECHHS], 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsAa Ha
€IMHCTBO IPUPOJABI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TaloM B (POPMUPOBAHUM €CTECTBEHHO-
HAY4YHOI rpaMOTHOCTH O00YyYaroIuXxcs;

croco0CTBYeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOILIEHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM, K
IpUpPOJIe, K YeTIOBEKY, BHOCHT CBOW BKJIa/l B 9KOJIOTMUECKOE 00pa3oBaHHe 00yUYaIOMIUXCS.

JlanHnpie HampaBieHHsT B OOyYe€HHUM XHMHUHU OOECIICYMBAIOTCA CIEUU(PUKON COAepIKaHUsS
y4eOHOTO TpeaMeTa, KOTOPBIM SBISIETCS IMEAarorMyecKd aJalTHPOBAHHBIM OTPaXCHHEM 0a30BOM
HAayKH XMMHUHU HA ONPEIEIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00mIero oOpa3oBaHUS OPUEHTUPOBAH HA OCBOEHHE
00y4aroIMMHUCS CUCTEMbl IEPBOHAYAIBHBIX IMOHATHUH XMMHH, OCHOB HEOPraHMYECKOM XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUH OPTaHUYECKOW XMMUH.

CrpykTypa cojepxaHus NpPOrpaMMbl MO XUMHMU C(HOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
nonaxoja K e€ nzydenuto. CopepxaHue CKIaIbIBA€TCS U3 CUCTEMbI MOHATHI 0 XMMHYECKOM AJIEMEHTE
U BELIECTBE M CHCTEMbl MMOHATHM O XUMHUYecKol peakuuu. O0e 3TH CHUCTEMbl CTPYKTYPHO
OpraHM30BaHbl 10 NPUHLHUIY IOCJIEI0BAaTEIIbHOIO pa3BUTHSA 3HAHUI Ha OCHOBE TEOPETUUYECKUX
IPEJICTaBICHUIM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMUY;

— YUYEHHS O CTPOEHUH aTOMa U XMMUYECKOH CBS3H;

— MpeACTaBIEHUI 00 EKTPOIUTUYECKOM TMCCOLMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA pacCMaTPUBAIOTCS HA OCHOBE OMIMPHUYECKH TIOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEA0BATENIbHO OT OAHOIO YPOBHSI K JAPYrOMY, BBIIOJHSS
GyHKIIMM OOBSCHEHHS U MPOTHO3HPOBAHHS CBOMICTB, CTPOCHHS M BO3MOXKHOCTEH MHPAKTHYECKOTO
INPUMEHEHHUS U TIOJTyYEHUS] N3y4aeMbIX BEIECTB.

OcBoeHME MpOrpaMMbl 1O XHUMHH CIOCOOCTBYeT (OPMHUPOBAHMIO MPEACTABICHUS O
XUMHYECKON COCTABIAIONIEH HAYYHON KapTHUHBI MUPA B JIOTUKE €€ CUCTEMHOU NMPUPOABI, IEHHOCTHOTO
OTHOLICHHs] K HAYYHOMY 3HAHUIO U METOJaM IO3HaHWs B Hayke. M3ydeHHe XMMUHU IPOUCXOAUT C
NpUBJICUEHHEM 3HaHUH U3 paHee U3yUeHHbIX yUeOHbIX peaMeToB: «OKkpyxarouuii Mup», «buonorus.
5-7 xnacce» U «Pu3nKa. 7 Kiacey.

[Tpy u3ydyeHUH XUMUHM TPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM NeATEIbHOCTH YeNOBEKa M KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOM KYJIbTYPBHI.

3amaya y4eOHOTO MpenMera COCTOMT B (DOPMHpPOBAHMHM CHCTEMbl XMMHMYECKHX 3HAHMH —
BOXHEHIINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKHX TIOJI0XKEHUH, JAOCTYMHBIX 000O0IIeHUM
MHUPOBO33PEHUYECKOT0 XapaKTepa, sA3blka HAyKH, B MPHOOIIEHUH K HAYYHBIM METOJaM IO3HaHUs MpHU
U3yYEHHUH BEIIECTB U XUMHUYECKUX PEeaKUUi, B (POPMUPOBAHUU U PA3BUTUHU MO3HABATEIbHBIX YMEHUN
U UX IPUMEHEHUHU B y4eOHO-T103HaBaTEIbHON 1 YUeOHO-HCCIIeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU
mpaBuJI 6€30MacHOT0 OOPAICHHsI C BEIIECTBAMU B TTIOBCEHEBHOMN KU3HH.



[Ipy wu3ydeHHMM XUMHUH Ha YpOBHE OCHOBHOrO o00Iiero oOpa3oBaHHUs Ba)XKHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (opMupoBaHMEe HMHTEICKTYalbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K €aM00OOpa3oOBaHUIO,
COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY HPUHSATHIO PEIICHHH, CIIOCOOHON amaanTUpoBaTbcs K OBICTPO
MEHSFOLTUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOy4YeHHS HAa CHUCTEeMaTHMYecKoe MpuoOIIeHne O0O0ydJaIuxcs K
CaMOCTOSITENIbHOM TO3HABATENbHOM NEATEIbHOCTH, HAYYHBIM METOJIaM I03HaHUs, (OPMHUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieueHrue yCIOBUM, CHOCOOCTBYIOIIMX TPUOOPETCHHIO OOYYaIOIIMMHKCS — OIbITa
pasHOOOpa3HOM JEATENbHOCTH, IO3HAHMUS W CAMOIO3HAHHWS, KIFOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMTIETCHIIHI ), IMEIOIINX YHUBEPCATIbHOE 3HAYCHUE ISl PA3IMYHBIX BUIOB JCSITEILHOCTH;

— (opmupoBanue oO0meH (yHKIIMOHATHPHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
qrclie YMEHUN OOBSICHATh U OLICHUBATH SIBJICHHSI OKPYXKAIOMIETO MHpA, WCIONb3ys 3HAHHS U OIIBIT,
MOJIyYEHHBIE MPU U3YYCHUH XUMUH, IPUMEHSTh UX MPHU PELICHUH MPpOoOJieM B OBCETHEBHOM XKU3HU U
TPYIAOBOH AESITETbHOCTH;

— ¢opmupoBaHue y OOydYaIOIUXCSI T'YMAaHUCTUYECKHX OTHOIICHW, MOHUMAaHUS I[CHHOCTH
XUMHUYECKHUX 3HAHUN ISl BRIPAOOTKU SKOJOTUUECKH 1IeIeCO00Pa3HOro MOBEACHUS B OBITY U TPYJOBOU
JESTEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS U OKPYKAIOLIEH PUPOIHON CPEIbl;

— pa3BUTHE MOTHBAIMM K 00YYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOCHHSI OOIIEYEIOBEUECKIX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOoGMiIs U
HAIpPaBJIEHHOCTHU JaJIbHEHIIET0 00Y4YEeHHUS.

Oco0ennocTu 0TOOpPa M aganNTAMN Y4eOHOr0 MaTepHaJia 0 XUMHH

OO0yuenne yuyeOHOMY mpenMeTy «XHUMHUS» HEOOXOAMMO CTPOUTH HA CO3/IaHUU ONTHUMAIIbHBIX
YCIIOBUHM JUIsl YCBOEHHSI MPOrpaMMHOro marepuana ooOydarommmuca c¢ 3[IP. bonbinioe BHUMaHHE
JOJIKHO OBITH y/IeTIeHO 0TOOPY yueOHOro MaTrepualia B COOTBETCTBUU C MPUHIIMIIOM JOCTYITHOCTH MPU
coxpaHeHMH o0mero ©0a3oBoro ypoBHA. OH JODKEH 1O COJAEpPKaHUIO U 00beMy OBITh
azanTUpoBaHHBIM 11 oOydaromuxcst ¢ 3[IP B cooTBeTcTBUM C MX 0OCOOBIMH 0Opa30BaTEIbLHBIMHU
noTpeOHocTsIMU. CrexyeT oOJerdyuTh OBiajieHne maTepuaniom oOyuatrommmucs ¢ 3I1P mocpeactsom
€ro JICTAThbHOTO OOBSACHEHUS C CHUCTEMATHYECKUM IIOBTOPOM, MHOTOKPAaTHOW TpPEHHUPOBKOW B
MPUMECHECHUY 3HAHHWH C WCIIOJIH30BAaHUEM MPUEMOB AITOPUTMHU3AINNA U BU3YAIBHBIX OIMOp, OOYYCHHS
CTPYKTYpUPOBAHUIO MaTepHana.

bonbiroe 3HaueHWe ISl MOJNHOIIGHHOTO YCBOGHHS y4eOHOro MaTepuaia HMEeT omopa Ha
MEXIMPEAMETHBIE CBSI3U BOMPOCOB, U3yYaEMBIX B JaHHOM Kypce, ¢ TAaKUMHU Y4eOHBIMH IpeIMeTaMu
kak «['eorpadus», «DPusuka», «buonmorus». Ilo3Bonas paccmarpuBaTh OJAMH U TOT K€ YUeOHBIN
MaTepuail C pa3HbIX TOYEK 3pPEHHUs, MEXIPEAMETHbIE CBS3U CHOCOOCTBYIOT €ro JIy4llIeMy
OCMBICJICHHIO, O0JIee TIPOYHOMY 3aKPEIUICHUIO TIOTYYEeHHBIX 3HAHUH U MTPAKTUIECKUX YMEHHH.

[Tpu moAroTOBKE K YpOKaMm yuuTeNlb JOHKEH MPEeIycMOTpeTh (hOpMHUpOBaHHE y 00ydaromnuXCst
YMEHUH aHaJM3UpOBaTh, CPABHUBATH, 0000MIATh M3y9aeMbId MaTepHall, TUNIAHKPOBATH MPEICTOSIIYIO
paboTy, OCYIIECTBISATH CaMOKOHTPONb. HeoOXOoAMMO TOCTOSHHO CIEAUTh 3a MPaBUIBHOCTHIO
pedeBoro oopmiieHus BhICKa3bIBaHUM oOyuatoruxcs ¢ 311P.

B cBi3M Cc 0COOEGHHOCTAMH TIOBENEHUS U JeATeNbHOCTH, oOyuatommuxcsi ¢ 3IIP
(pacTOpMOXKEHHOCTh, HEOPTAaHHU30BAHHOCTh) HEOOXOANM CTPOKAUIIIHMI KOHTPOIb COOTIOACHMSI TIPaBUIT
TEXHHUKHU 0€3011aCHOCTHU MPHU MTPOBEAECHUH JTaOOPATOPHBIX pabOT B XUMUYECKOM KaOWHETe.



IIpumepHble BHAbI AesiTejbHOCTH oOydawmmxess ¢ 3IIP, o0yciaoBijieHHbIe 0C00BIMH
o0pa3oBaTe/IbHBIMH NOTPEOHOCTSAMH M O00ecIeYHBAKIINE OCMBICICHHOE OCBOCHHUE COACP/KAHUU
0o0pa3oBaHus Mo NpeaMeTy «XUMUD)

Copneprxanme BUJOB JesTenbHOCTH oOyuatonmxcs ¢ 3[IP Ha ypokax XuMuM onpezensiercs ux
ocobbiMu 0oOpaszoBaresnbHBIMA TTOTpeOHOCTAMU. [lomMumo mupoko wucnonszyembix B @OIT OO0
o0umMXx Juis BceX OO0YyYarolMXCs BHUIOB JEATENBHOCTH CJIEAYeT YCHJIUTh BUIBI JCSITEIbHOCTH,
cnenuuYHbIe A1 JaHHOW KaTeropuu OOYydaroIIUXcs, A 00ecleYeHHs] OCMBICIIEHHOTO OCBOEHUS
collepkaHuss o0Opa3oBaHHs MO NPEIMETY: YCUJICHUE MPEIMETHO-IPAKTUYECKON [eATENbHOCTH C
AKTHBU3ALMEN CEHCOPHBIX CUCTEM; YEPEIOBAaHUE BUIOB JEATEIbHOCTH, 33JICUCTBYIOIINUX pPa3IMYHbIE
CEHCOpHBIE CHCTEMBI; OCBOEHHME MaTepuaja C OINOpPOH Ha aJIrOpUTM; «IIOIIArOBOCTb» B H3YYEHUU
MaTepHaia; MCIOJIb30BaHUE JIOTIOJIHUTENFHON BU3YaJbHOW OMOPHI (IJIaHBI, OOpa3lbl, CXEMBI,
m1a0JIoHbI, omopHble Tabmumbl). s pa3Butus y oOydatommxcs ¢ 3[IP ymeHus nenatb BBIBOABI,
(bopMHpOBaHUs TPAMOTHOTO PEUEBOTO BBHICKA3bIBAaHUS HEOOXOIMMO HCIIOJIB30BaTh OMOPHBIC CIIOBA U
kiuiie. Ocoboe BHUMaHuE CIeNyeT YACIUTh 00YyUeHUIO CTPYKTYPUPOBAHUIO MaTepuaa: COCTaBICHHE
PUCYHOUHBIX U BEpOAJbHBIX CXEM, COCTaBJCHHE TaOlWIl, COCTaBJICHHUE KacCUPUKAIUU C
0003HaYeHHBIMU OCHOBAHUSAMU 7151 KJIacCU(PUKAIIMK U HATIOJHEHUE UX MPUMEPaMHU U Jp.

Hns obyuaromuxcsi ¢ 3I[IP cymiecTBeHHBIMH SIBISIOTCSI TMPUEMBI PabOThl C JIEKCHYECKUM
MarepuaioM 1o mpeamMery. [IpoBomuTcs crieruansHas pabdoTa MO BBEJACHHIO B aKTHBHBIN CIIOBAph
00y4arouXCcsi COOTBETCTBYIOUIEH TepMUHOIOTUU. 3yyaemble TEpMUHBI BBOAATCS HA TIOJUCEHCOPHOU
OCHOBE, 00s13aTelIbHa BU3yaJIbHAs MOJAJIEPKKA, AITOPUTMBbI paOOTHI C ONPEAECICHUEM, OIIOPHBIE CXEMBI
JUIS aKTyaIu3alui TEPMUHOJIOTHH.

OOmiee 4yMCIO 4YacoB, OTBEACHHBIX MJI M3y4eHUS XMMUU HAa YpPOBHE OCHOBHOTO OOILEro
obOpasoBanusi, coctabisgeT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezlelnto), B 9 kiacce — 68 yacoB
(2 gaca B HeCIIO).

COJAEP)KAHUE OBYYEHUA

8 KJIACC
IlepBoHayaJbHBIC XMMHUYECKHE TOHATHUSA

[Ipenmer xumuu. Posib XuMHM B )KU3HU 4yernoBeka. XUMUs B CUCTEME HayK. Terna v BemecTsa.
du3nyecKkue CBOMCTBA BEIIECTB. ArperarHoe cocTosiHue BemecTB. [[oHsATHE O METOaax MO3HaHUS B
xuMud. Yucteie BeniecTBa U cmecu. CriocoObl pa3ieieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKHE 3eMeHThl. CUMBOJIBI XUMHUUYECKHUX 3JIEMEHTOB. [IpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi GopMyna. BaleHTHOCTP aTOMOB XMMHYECKHX DSJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHOCUTENbHAsT aToMHast Macca. OTHOCHUTENbHAsI MOJIEKYJIsIpHasi Macca. MaccoBast
JIOJIs1 XUMHUYECKOTO 3JIeMEHTA B COCAUHCHUU.

KonuuectBo BemectBa. Monb. MonsipHast macca. B3auMocBsA3p KonMuecTBa, MacChl U 4YUCia
CTPYKTYPHBIX €UHUII BeecTBa. Pacu€Tel mo hopmynaM XMMHUYECKUX COCTMHEHUM.

Ou3nYecKue M XUMHUYECKUE SBJIEHUS. XHUMHUYECKas peakuus W e€ TMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XUMHUYEeCKHe YypaBHeHHs. Kiaccupukanus XUMHUECKHUX peakiui
(coenMHEHUS, PA3I0KESHHUS, 3aMEIIIEHUS, OOMEHA).

XUMHUYEeCKHUI IKCIIEPUMEHT:

3HAKOMCTBO C XHMHYECKOW TMOCYI0H, MpaBUjaMu paOOThl B J1Ia0OpaTOpUH U TpUEMAMHU

06paH_[CHI/I}I C Ha60paT0pHLIM 060py,[IOBaHI/ICM, HU3YUCHUC U OIMUCAHUC (I)I/I3I/I‘1IGCKI/IX CBOICTB 06pa311013
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HEOpPraHMYECKUX BEIecTB, HaOMofAeHne (u3nueckux (IJIaBJICHHE BOCKA, TasHUE JIbJla, pacTUPaHUE
caxapa B CTYyINKE, KUIIEHWE W KOHJIEHCALUs BOJbI) U XUMUYECKUX (FOPEHHE CBEYM, NMPOKAINBAHUE
MEIHOW TMPOBOJIOKH, B3aMMOJICHCTBHE MeNla C KHUCJIOTOW) sIBIICHWH, HAONIOACHHE U ONKCAHUC
MPU3HAKOB MPOTEKAHMS XHUMHUYECKHX peakuuid (pa3joKeHUe caxapa, B3aUMOJICHCTBUE CEpHOU
KHUCJIOTHI C XJIOpuAoM Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHum, B3auMojelCTBHE
xkenesa ¢ pactBopom cosr meau (1), u3ydenne criocoO60B pa3aeneHuss cMecei: ¢ MOMOIIBI0 MarHuTa,
¢wibTpOBaHME, BHIMAPUBAHME, AUCTUWIUISALMS, XpoMmarorpadus, NMPOBEICHHUE OYUCTKH IMOBAPEHHOM
coliM, HaONIOICHWE M ONHMCAHUE pPEe3yJIbTaTOB MPOBEACHUS OINbITA, WUIIOCTPUPYIOMIETO 3aKOH
COXPaHEHUS MAaCChl, CO3JaHUE MOJIETICH MOJIEKY (IIapOCTEPIKHEBBIX ).

Baneiimue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Boznyx — cmecp raszoB. CocrtaB Bozayxa. Kucimopon — 37€MEHT M IPOCTOE BELIECTBO.
Haxoxnenue xucinopojga B mpupone, (QpU3MUYECKHe W XUMHUYECKHE CBOMCTBa (peakIHH TOPEHHS).
Oxkcunpl. Ilpumenenue kucnopona. CnocoObl TMONy4eHHs KHCIOpoAa B jaboparopud U
npoMbIIIeHHOCTH. KpyroBopoT kucnoposa B mpupoae. O30H — amioTponHas Moaudukanus
KHCIJIOPOJA.

TemnoBoit 3hdekT XUMHUYECKOW peakluH, TEPMOXMMHYECKHE YpaBHEHHUSA, DJK30- H
SHJIOTEPMHUUYECKHE peakUru. TOMIMBO: yroyib U METaH. 3arpsA3HeHre BO3AyXa, YCHUIIEHUE NapHUKOBOTO
s dexTa, pa3pymeHrHe 030HOBOTO CIIOSL.

Bognopon — aneMeHT u npocroe BemecTBo. Haxoxnenue Bogopoaa B npupoje, GU3nyecKue u
XUMHUYECKHE CBONCTBA, IPUMEHEHHE, CIOCOOBI oTy4YeHus. KUCIoThI U comH.

Monsipabiii 00bEM ra3oB. PacuéTsl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopbel. HacelmeHHble U
HEHACBIIICHHBIE pacTBOPBL. PacTBOprMOCTh BemecTB B Bojge. MaccoBasi 10Js BEIIECTBA B PACTBOPE.
Xumnueckue cBorctBa Boabl. OcHoBaHus. Ponb pacTBOpOB B MpUpOJE W B KU3HHU UEIOBEKA.
Kpyrosopot Boasl B mpupoe. 3arps3HeHue NpupoaHbix Bod. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudpukanus Heopranmdeckux coemuHeHnid. Oxcuapl.  Kiaccupukamuss  OKCHIOB:
coyieoOpasyrorire (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecosieoOpasyromme. Homenkinarypa
OKCHI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okCcuaos.

OcHoBanus. Knaccugpukanuss ocHOBaHMM: HIENOYM M HEPACTBOPHMBIE  OCHOBAHMSL.
Homenkmarypa ocHoBaHmid. @u3znueckne M XUMHUYECKHE CBOMCTBa OCHOBaHMM. [lomyueHue
OCHOBaHUM.

Kucnorsl. Knaccudpukanus xucnor. Homenknarypa kucior. dusnyeckue U XUMHYECKHE
cBoiicTBa KUCHoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkunarypa coneil. @uznueckrue U XuMudeckue cpoiictsa comnell. [loaydenue conen.

I'eneTndeckas CBA3b MEXKy KJIACCAMHM HEOPTAHUYECKUX COCTUHEHUMN.

XHMMHYECKUI IKCIIEPUMEHT:

KayeCTBEHHOE OIpeIeJIeHUe COJepKaHUsl KHCIOpoAa B BO3AyXe, MOJIydeHHe, coOupaHue,
pacnio3HaBaHME W H3y4YEHHE CBOMICTB KHCIIOpOJa, HaONIOJEHWE B3aUMOJACHCTBHS BELIECTB C
KHCJIOPOJIOM U YCIIOBUSI BO3HMKHOBEHMSI M NpEKpalleHHs] TOpeHus (moxkapa), O3HAKOMIIEHHE C
o0pa3laMu OKCHJIOB M ONMCAaHUE UX CBOWCTB, MOJIydyeHHE, COOMpaHME, pacllo3HaBaHHE U HU3Yy4YeHUE
CBOWCTB BojOpoAa (ropeHue), B3auMojeiicTBue Bojgopoja ¢ okcuaomM wmeau (II) (Bo3moxHO
WCIIOJIb30BaHWE BHUACOMATEpPUAIOB), HAOMIO/eHHEe OO0pa3IoB BEMIECTB KOJIMYECTBOM | MOJb,
HCCIIeIOBaHHE OCOOEHHOCTEN PACTBOPEHHUS BELECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
pPacTBOpPOB C ONPENCIEHHON MAacCOBOM JOJIEW paCTBOPEHHOIO BEILIECTBA, B3aUMOJCHCTBUE BOJIBI C
MeTajulaMi (HaTpueM M KaibLueM) (BO3MOXKHO MCIIOJIb30BaHHME BHJIEOMATEPHANIOB), HCCIIEIOBAHUE
00pa3ll0B HEOPraHMYECKHX BEIIECTB pa3IUYHbIX KJIAcCOB, HAOJIOJEHHE W3MEHEHHUS OKpacKu
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WHIUKATOPOB B PACTBOpax KHUCJIOT W IIenodel, m3ydeHue B3aummojercTBus okcuma meau (II) c
pacTBOPOM CEpPHOM KHCIOTBI, KHUCJIOT C MeETaulaMM, pPEAKUUNW HEUTpanu3aluy, IOJIy4eHUe
HEPAaCTBOPUMBIX OCHOBAHHUI, BBITECHEHUE OJHOIO MeETajlla JAPYTUM U3 pacTBOpa COJIM, PEIICHHE
SKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)xHelme KiIacchl HEOPraHUYECKUX COSUHEHUIN».
IMepuonuveckuii 3akon u Ilepuoagnueckasi cucrema xummuuyeckux sjiementos [l WU.

MenpeieeBa. Crpoenne aTOMOB. Xumuyeckas CBSI3b. OxucanTe/IbHO-

BOCCTAHOBHUTEJbHbIE PeaKIIUN

[lepBbie MOMBITKU KiIAcCU(PUKALMKA XUMUYECKUX 3JIeMeHTOB. [loHATHE O rpymmax CXOIHBIX
9JIEMEHTOB (ILENTOYHbIE U IIEeTOYHO3EMENbHBIE METasllbl, TaJIOr€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEPHbBIE OKCHJIBI U TUAPOKCH/IBL.

Ilepnonnueckunt 3akoH. Ilepuonnueckas cucrema xumudeckux anemeHToB /. M. Menaeneesa.
Kopotkonepuoanas u jymmHHonepuoanas ¢Gopmsl Ilepuoanyueckoil cucteMbl XUMUYECKUX 3JIEMEHTOB
H. N. MenaeneeBa. Ilepuonbl m rpynmbl. PU3nUEeCKUd CMBICI MOPAIKOBOIO HOMEpPA, HOMEPOB
nepuoja U rpynibl 3JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX siziep. M3oronsl. DnexkTpoHbl. CTpoeHHE 3JEKTPOHHBIX
o0oisiouek aromoB mepBbix 20 xumuueckux 3nemeHToB Ilepuoanueckoit cucremsl [I. . Menneneena.
XapakTepucTuka XMMHUYECKOr0 3JIEMEHTa Mo ero mnoJjioxkeHuto B Ilepuommueckoit cucreme JI. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs pajnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U EPUOIAM.

3nauenue [lepuognueckoro 3akoHa u lleprnoanyueckoil cuCTeMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTusA Hayku U npaktuku. [[. . MenzaeneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOIsipHAs U HETOJSIPHAs) CBSI3b. DIEKTPOOTPUIIATEIHHOCTD
XUMUYECKUX AJ1eMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucineHus u
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUI IKCIIEPUMEHT:

M3y4YeHHe 00pa3IOB BEUIECTB METAJUIOB M HEMETAIJIOB, B3aMMOJICHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMH KHCIOT W ILIEIOYEH, MPOBEACHUE OMBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKuil (frOpeHue, peakiuu pa3oKeHUs, COSJUHEHUS).

MexnpeameTHble CBSI3U

Peanuzaius MeXnpeAMETHBIX CBSI3€W NMPU U3yYEHUU XMMHUHU B 8 KJIACCE OCYLIECTBIISIETCS Yepe3
UCIIONIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, TaK U TOHSATHH, SBISIONINXCS
CUCTEMHBIMU JJISl OTJIENBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (PaKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJHU3,
CUHTE3, KIacCHU(pUKaIUs, TEPUOANIYHOCTD, HAOMIOIEHNE, IKCIEPUMEHT, MOJICITUPOBAHUE, H3MEPEHHUE,
MO/I€JIb, SIBIICHHE.

®usuka: MaTepus, aroM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKIUA, H30TOIIbI,
pPaZvoaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI 3aps]l, BEIIECTBO, TEN0, 00BEM, arperaTHOe COCTOSHHE
BEIIIECTBA, ra3, PU3NYECKUE BEIINYNHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, TUTaHETHI, 3BE3/1b1, COTHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATIbL, TOPHBIE MOPOAbI, MOJE3HbIE HCKOMAEeMBbIe,
TOIINBO, BOJTHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYecKas peaKus



[Tepuonnueckuii 3akoH. I[lepronnueckas cucrema xumudeckux snemMentoB [[. 1. Menneneena.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kajuus, KaJbLiUd W HMX COCIUHEHUH B COOTBETCTBUU C IIOJOXKEHUEM DJJEMEHTOB B
[lepnonnueckoii cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMHUYECKOM CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XUMUYECKOH CBS3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XMMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCA K pa3IMYHbIM KjlaccaM HEOPraHMYECKUX COEJUHEHUW, TEeHETHYeCKas CBA3b
HEOPraHWYECKHUX BEIECTB.

Knaccupukanuss XMMHYECKHX pEakIWid MO pa3iWYHBIM MpU3HAKaM ([0 YUCIYy U COCTaBy
YYaCTBYIOUIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3((}EeKTy, M0 U3MEHEHHIO CTETICHEH OKUCIICHUS
XUMHYECKHX DJIEMEHTOB, IO 00paTUMOCTH, MO YYacTHIO KaTaiau3aTopa). JK30- U DHJIOTEPMHUYECKHE
peaklny, TePMOXUMHYECKUE YPABHEHHUS.

[lonatne o CKOpPOCTH XUMHUECKOW peakiuu. [loHsTne 00 0OpaTMMBIX W HEOOPATUMBIX
XUMHUUYECKUX peakuusix. [IoHATHE O TOMOTeHHBIX M I'eTepOreHHbIX peakuusax. [loHsTue o kaTtaiuse.
[lonsiTHE 0 XMMUYECKOM paBHOBECUU. DaKTOPHI, BIUAIOIIME HA CKOPOCTh XMMHUUYECKOW pPEaKLHMH U
MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIINTENEHO-BOCCTAHOBUTENIbHBIE  PEAKIUH, OSJCKTPOHHBIM  OajaHC  OKHCIUTEIHHO-
BOCCTAHOBUTENIBbHON peakiuu. CocTaBieHHE YpaBHEHUI OKUCINTENbHO-BOCCTAHOBUTENIBHBIX pPEeaKIIUN
C HCIOJIb30BAaHMEM METO/1a AJIEKTPOHHOTO OasiaHca.

Teopus 3JIEKTPOIUTHYECKON TUCCOLMALMU. OJIEKTPOIUTBI M HEINEKTPOJIuThl. KaTuoHbl,
QHUOHBI. MeXaHMW3M JUCCOLMAIMU BELIECTB C PAa3JIMYHBIMU BUAAMHM XMUMHMUYECKOH cBs3U. CrerneHb
nuccoranuu. CUIIbHBIE U CJIa0bIe SJIEKTPOJIUTHI.

Peakuun noHHOro oOMeHa. YCNOBHS MPOTEKaHHWS peakluid HMOHHOrO OOMeHa, IOJIHBIE U
COKpall€HHbIE WOHHBbIE YypaBHEHHUs peakuuil. CBOHCTBa KHCIOT, OCHOBAaHMM M COJIEM B CBETE
MIPEACTABICHUI 00 3JEKTPOIUTUUECKON Aucconuanuu. KauecrBennsie peakuuu Ha HoHbIL. [loHsTHE O
TUAPOIIU3E COJIEH.

XHUMHYEeCKUI IKCIIEPUMEHT:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PEIIETOK HEOPTaHNYECKUX BEILIECTB — METAIIJIOB
U HeMmeTauioB (rpadgura ¥ anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HATpHsl), HCCIEA0BaHUE
3aBUCHUMOCTH CKOPOCTH XMMHYECKON PEaKIMM OT BO3AEUCTBUS Pa3IMUHBIX (AaKTOPOB, HCCIEA0BaHNE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEILECTB, Ipollecca AUCCOLMUALMM KHUCIOT, IIEN0Yed M CcoJel
(BO3MOKHO MCIIOJIb30BaHHUE BUAECO MAaTEPHUAIOB), MPOBEJCHHUE OINBITOB, MIUTFOCTPUPYIOIIUX MPU3HAKH
MPOTEKAHUs PeaKIMii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIJICICHUE Ta3a, 00pa3oBaHUE BOJbI),
OMBITOB, WJUIIOCTPUPYIOLIUX MPUMEPbl OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX pEaKIUil (ropeHue,
peakUuy pasjOKEHUs, COCIUHEHUS), DPACIIO3HABAHWE HEOPraHMYECKHX BEIIECTB C IOMOUIBIO
KAUECTBEHHBIX PEAKLUH Ha MOHBI, PEIIEHNE SKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemertajibl  MX coeIMHEeHUSA

OObmias xapakrepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTETEHU
okucnenus. CTpoeHune U (U3NYECKHE CBOMCTBA MPOCTHIX BELIECTB — TAJOT€HOB. XHUMHUYECKHE
CBOWCTBA Ha THpuMepe xJyopa (B3auMOJEHCTBUE C MeETaulaMH, HEMeTaUlaMHd, MIeJI0YaMH).
XnopoBogopoa. CosnsiHasi KUCI0Ta, XUMUYECKUE CBOKCTBA, TOJyYEeHHE, TPUMEHEeHHE. [[elicTBre Xaopa
U XJIOPOBOJIOPO/Ia HA OPTaHU3M YelloBeKa. BaxkHel e XJI0pyu/ibl U UX HaX0XACHHUE B IPUPOJIE.

OOmas xapakTepuctuka dieMeHToB VIA-rpynmel. OcoOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble CTereHu okucieHus. CTpoeHue u pu3nyeckre cBOMCTBa MPOCTHIX BEIECTB — KUCIOPOAa
U cepbl. AJIOTpONHbIE MOAU(PUKALMKU KHCIOpOJa U cepbl. XHUMHUYECKHE CBOWMCTBA CEpHI.
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CepoBoniopoJl, cTpoeHHe, pU3NUECKUe U XUMHUYecKue cBoiicTBa. OKCHJbI Cepbl KaK MPEACTaBUTENIN
KACIOTHBIX OKcuaoB. CepHas kucinora, (U3MYECKHEe W XUMHYECKHE CBOMCTBa (oOmme Kak
NpEJCTaBUTENsl Kacca KUCIOT M cnenuduueckue). XUMHUYECKHE PEaKIMHU, JIeKAlIMe B OCHOBE
IPOMBIIIJICHHOTO CI10C00a MOy4eHUst cepHO kucnoTel. [Ipumenenne ceproii kuciaotsl. Conu cepHOi
KHCIIOTBI, KaUeCTBEHHAsl peaklus Ha cyiabdaT-uoH. HaxoxaeHue cepel U €€ COeJUHEHUN B MPUPOJE.
XVMMHYECKOE 3arpsi3HEHUE OKpYKaloLIEHd Cpelbl COECIUHEHUSIMU CEpbl (KUCIOTHBIE O,
3arpsA3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAIICHUS.

OOmas  xapakrtepuctuka 53jaeMeHTOB VA-rpynnbl. OCOOEHHOCTM CTpPOEHHS aTOMOB,
XapaKTepHble CTENEHU OKUCIIEHUs. A30T, paclpoCTpaHEHHUE B MPUPOAE, (PU3NYECKHEe U XUMHUYECKUE
coiictBa. KpyroBopor a3ora B mpupone. AMMHUAaK, €ro (Qpu3MUeCKHe M XHMHYECKHE CBOWCTBA,
nojy4yeHue u npumeHenue. Comu aMMOHUS, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHHE.
KayecTBeHHass peakuuss Ha HOHbI aMMOHHs. A30THas KUCIOTa, €€ MoJlydyeHue, (pu3MuecKue u
XMMHUYECKHe CBoWcTBa (oOmIMe Kak MpeJCTaBUTENs Kjacca KHUCIOT U CIELU(HUYECKHe).
Hcnonp30BaHNE HUTPATOB M COJIEH aMMOHMSI B KaueCTBE MHMHEpAIbHBIX yI0OpeHHil. XuMHUecKoe
3arpsi3HEHUE OKPYXKAIOUIeW Cpelbl COETUHEHUSAMHU a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHUE BO3AyXa,
nmouBsl U BojoémMoB). Docdop, amnorponHsie Mogudukanuu dochopa, puU3NUECKHEe W XUMHUCCKHUE
cBoiictBa. Okcun ¢ocdopa (V) u docdhopnas kucnora, (u3MUecKue U XUMHUUYECKHUE CBOWCTBA,
nony4enue. Mcnons3zoBanue ¢pocdaroB B KauecTBe MUHEPAILHBIX YI0OPEHHIA.

OOmas xapaktepuctuka 3yeMeHToB IVA-rpynnbl. OcoOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHble CTENEHU OKUCIIEHUS. YTJIEpoJ, aUIOTPOINHble MOAM(DUKALMHU, pPacHpOCTpaHEHUE B
npupoje, (uznyeckre M XUMHUYECKHe CBOMCTBa. AncopOuus. Kpyrosopor yriepoga B Hpupoie.
Oxkcuapl yriepoja, Ux (pU3MUYECKHME UM XUMHUYECKHE CBOMCTBA, JEWCTBUE Ha KHUBBIE OPIraHU3MBI,
MIOJIyueHUE U NPUMEHEHHE. DKOJOrM4ecKkue MpoOsemMbl, CBA3aHHbIE C okcuaoMm yrieponaa (IV),
TUII0Te3a rI100aJbHOr0 MOTEIUIEHUS KIMMaTa, TApHUKOBBIN 3 GeKT. YronbHas KMCI0Ta U e€ CoJld, UX
¢u3nyeckue M XHMMHUYECKUE CBOMCTBa, MOJydyeHHEe M HpuMeHeHHe. KauecTBeHHas peakuus Ha
KapOoHaT-MOHBL. Vcronp30BaHue KapOOHATOB B OBITY, MEAWIIMHE, MPOMBIIIJICHHOCTH M CEIbCKOM
XO3HCTBE.

[lepBoHauaibHble TMOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHUSX Yriepoja
(MeTaH, 3TaH, 3TWUJIEH, alleTWJEH, 3TAaHOJ, TJIMLEPHH, YKCyCHass Kuciota). [IpupojHble HCTOYHHMKH
YII€BOOPOAOB (yroiyib, IPUPOJIHBIM ra3, HEPTh), MPOAYKTHl UX MepepadoTku (OEH3UH), UX pOJIb B
OBITY 1 TPOMBINLIEHHOCTH. [IoHATHE 0 OMOJIOrMUEeCKH BayKHBIX BEIIECTBAX: )KHUpaX, Oesikax, yriieBoaax
— ¥ MX POJIM B KM3HM YelOBeKa. MaTepuaabHOE €JUHCTBO OpPraHMYECKMX U HEOPTaHWYECKUX
COCIMHEHU.

Kpemuuii, ero gpusnyecknue 1 XUuMUYECKUE CBOMCTBA, NOJyuyeHUe U npruMeHeHue. CoeqMHeHUs
KpemMHust B npupone. OOmue npencrasBienus o0 oxcuae kpemHus (IV) m kpemHueBoil kuciore.
Cunmkarsl, UX UCIOJIb30BaHKUE B OBITY, B IPOMBIIIIIEHHOCTU. BakHel e CTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, LIeMEeHT, OeToH, kene300eroH. [IpoGmembl 06e30MacHOro HCHOIb30BAHUS
CTPOUTENIbHBIX MaTEpUajOB B MOBCEAHEBHON KU3HU.

XUMHUYEeCKHUI IKCIIEPUMEHT:

u3yuyeHue oO0pa3l0OB HEOPraHMYECKHX BELIECTB, CBOWCTB COJSHOW KHCIOTHI, HpPOBEIEHUE
Ka4eCTBEHHBIX pEaKUUil Ha XJOPHI-MOHBI M HAOJIOJICHHE TNPU3HAKOB HMX IPOTEKAHHs, OMBITHI,
oTpaxaromue (¢GuU3NYeCKHe M XUMHYECKHE CBOMICTBa TallOTEHOB M HUX COEIUWHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHANIOB), O3HAKOMJIEHME C oOpa3lamMu XJOPUIOB (TaJIOr€HUIOB),
O3HaKOMJIEHHE ¢ oOpa3mamMu ceppl M €€ COelMHEHHSIMH (BO3MOXKHO  HCIOJIb30BAHUE
BUJEOMATEpHUAOB),  HaOIMIOJEHHWE  Mpolecca  OOyrNMBaHUS ~ caxapa  HoJ  JeiicTBueM
KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI, M3y4eHHE XUMHUYECKHUX CBOWCTB pPa30aBIEHHOW cepHOMI
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KHUCJIOTBI, TMPOBEACHHE KAueCTBEHHOW peakuuu Ha CcyiabhaT-uoH M HaONIOJCHHE TMpU3HaKa &
NPOTEKaHUs, O3HAKOMJIEHHE ¢ (DM3MYECKHMMM CBOWCTBAMHM a30Ta, (ochopa W UX COCTUHEHUH
(BO3MOKHO HCIOJIB30BAHUE BHJICOMATEPUAIOB), OOpasliaMu a30THBIX U (HochHOpHBIX yHoOpeHHid,
noJjilyueHue, codupaHue, pacro3HaBaHWe M U3Y4YE€HHE CBOWCTB aMMHaka, NMPOBEICHHUE KaueCTBEHHBIX
peakiuil Ha UOH aMMOHHUS U (ocdaT-uOH U U3ydeHHE MPU3HAKOB UX NMPOTEKaHUS, B3aMMOJCICTBHE
KOHIEHTPUPOBAHHON a30THOM KHCIOTHI C MEAbI (BO3MOYKHO HCIOJIb30BAaHUE BHUJEOMATEPUAIIOB),
U3yueHHE MOJeNel KPUCTAUIMYECKUX pemeToK anmasza, rpadura, QyiaepeHa, 03HAKOMIICHHE C
MPOLECCOM  aJCcOpOIMU  PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM YIVIEM M  YCTPOMCTBOM
MPOTUBOTa3a, MOJy4YeHHe, COOMpaHue, pacro3HaBaHHE W H3Y4YCHHE CBOMCTB YIJIEKUCIOrO Tasa,
MPOBE/ICHUE KAuYeCTBEHHBIX pPEAKIMNA Ha KapOOHAT M CUJIMKAT-UOHBI M H3y4Y€HUE NPHU3HAKOB HUX
MPOTEKAHUsA, O3HAKOMJICHME C  MNPOAYKUMEW CWIMKATHOM  NIPOMBILIJIEHHOCTH,  PELICHUE
SKCHEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHelnme HeMeTaulbl U UX COCAMHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mmas xapakTepUCTUKa XUMHUECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU HX TOJIOXKCHHS B
[lepuonnueckoii cucteme xumuueckux semeHToB . . MenpaeneeBa u ctpoenus atromoB. CTpoeHue
MeTauioB. Metanyeckas CBsA3b U METAJUIMYECKask KPUCTAIIMYECKas peIIETKA. DIEKTPOXUMUYECKUI
psaA HampsbKeHud MerayuioB. Dus3nueckue W XMMHYECKHe CBoWcTBa MeTauioB. OOmiue crnocoObl
NOJTy4eHus1 MeTaJuIoB. [IoHATHE 0O KOPPO3UHU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
Cnnagsl (CTallb, 4yT'yH, JIOPATIOMUHUM, OPOH3a) U UX NPUMEHEHHUE B ObITY M MPOMBILLIIEHHOCTH.

[lenounble MeTasuibl: mojoxkeHue B Ilepuonnueckoi cucreme XUMHUECKUX 3jieMeHToB /J[. U.
MenneneeBa, CTpOEHHE UX aTOMOB, HaxOxJeHUe B npupoje. dusnyeckue 1 XMMHUUYECKHE CBOWCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U THAPOKCUIIBI HATpus U Kayud. [IpuMeHeHue menouHbIx
METAJJIOB U UX COCTMHEHUM.

[IlenouyHO3eMeNbHBIE METAJIBI MarHuil M KalbLMii: moJsioxkeHue B llepuogmueckoil cucreme
xumuueckux snemeHToB /. M. MenneneeBa, CTpoeHHME HMX AaTOMOB, HaXOXKJIEHUE B IPUPOJIE.
dusnuecKkue U XUMUYECKUE CBOMCTBA MarHusi M Kaiblus. BaxHelmme coequHeHns] Kbl (OKCHU]I,
TUAPOKCHU, coiin). ZKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenne B Ilepumoanueckoil cucreMe xumudeckux siaemeHtoB J[. .
MenpneneeBa, CTpO€HHE aroma, HaxokAeHue B npuponae. Duznueckne U XUMHUUYECKHME CBOMCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCUJIA U THAPOKCU/IA ATFOMUHMSL.

Kenezo: nonoxenne B [lepuoguueckoil cucreMe xumMmuueckux annemeHToB /. M. Menneneena,
CTPOCHHE aToMa, HaXOXJAeHHe B npupoje. OPuU3nueckne U XMMUYECKHUE CBOMCTBA xkene3a. OKCHUnpbl,
ruapokcuabl U comu xenesa (II) u sxenesa (III), ux coctas, CBONCTBA U MOTY4YECHHUE.

XUMHUYEeCKUI IKCIIEPUMEHT:

O3HaKOMJIEHHE ¢ o0pa3lamMy METaJJIOB U CIUIaBOB, UX (PU3MUYECKMMM CBOMCTBAMM, U3yuEHUE
pe3yNbTaTOB KOPPO3HH METAIOB (BO3MOXKHO HCIIOJNB30BAaHKHE BHIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCHJA KAJIbLIUA U HATPHUsS C BOJOM (BO3MOKHO MCIIOJIb30BAHHUE BUIEOMATEPUATIOB),
HCCIIEJIOBAaHHE CBOMCTB JKECTKOM BOJBI, IpolLlecca TOPEHMs Keje3a B KHUCIopoje (BO3MOXKHO
WCIIOJIb30BAaHNUE BHJICOMATEPUAIOB), MPU3HAKOB NPOTEKaHUS KAUYeCTBEHHBIX PEAKIWA Ha HWOHBI:
MarHus, KaJbIl¥s, alFOMUHUS, [IUHKA, skene3a (II) u xenesa (III), menu (II), HabnroneHune u onrcanue
MPOLIECCOB OKPAILMBAHUS TJIAMEHW MOHAMHU HATpHUA, Kalus U KalblMs (BO3MOXKHO HMCIOJb30BaHUE
BHJICOMATEPHAIIOB), HUCCJEIOBaHHEe aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHHS M THUIPOKCHUIA
[UHKA, PEUIEHNE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIe MeTauibl U UX COSTUHECHUS».

XuMus M OKpyxKamoas cpeaa

BemecTtsa 1 Marepuasibl B MOBCEJHEBHOM U3HU 4YelOBeKa. be3omacHoe HCIOJIb30BaHHUE
BEIIECTB U XUMHUYECKUX PEaKIUid B ObITY. [IepBas moMOIIb MpU XUMHUYECKUX 0XKOTaX U OTPABICHUSX.
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XWMHYECKOE 3arpsi3HEHHUE OKpYyXKaromieh cpeapl (MpeaenbHas JOMyCTUMas KOHIICHTPAIIHS
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIEeM.

XuMHYECKH IKCIIEPUMEHT:

n3ydeHrne o0pasIoB MaTeprasIoB (CTEKIJIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIbI).

MesknpeaMeTHble CBSI3H

Peanuzarust MeXIpeAMETHBIX CBsI3€U MPU U3YyYEHUU XUMUU B 9 KJ1acce OCYIIECTBIISIETCS Yepes
UCIIONIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHUH, TaK W TMOHSATHH, SBISIOIINXCS
CHUCTEMHBIMU JJIS1 OTACJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyUYHbIE TMOHATHS: HAay4YHBIA (paKT, TUIOTE3a, 3aKOH, TEOPHS, aHAJIu3,
CUHTE3, KIaCCU(pUKAIUs, TEPUOANIHOCTD, HAOIIOICHNE, IKCIIEPUMEHT, MOJICTHUPOBAHUE, U3MEPECHHUE,
MO/JIeJTb, SIBIICHUE, TAPHUKOBBIN 3(h(DEKT, TEXHOIOTHsI, MATEPHUATIBL.

®dusuka: Marepus, aroM, DJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUI, HN30TOIIBbI,
pPaIMOaKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKUN 3apsjl, TPOBOJHUKH, MOJTYIPOBOJIHUKH, JUIJIECKTPUKH,
(GOTORIEMEHT, BEIIECTBO, Telo, OOBEM, arperarHoe COCTOSHUE BEIIECTBA, TIa3, pPacTBOp,
pacTBOPUMOCTh, KpUCTANIMUECKAsl PEIIETKA, CIUJIaBbl, (PU3UUYECKUE BEIIMUMHBI, €IUHULIBI U3MEPEHHUS,
KOCMHUYECKOE MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuHTes, npixaHue, Ouocdepa, 3KOCHCTEMa, MHHEpAIbHbIE YIOOpEeHHS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, MUTATEIbHBIE BELIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPATBI, TOPHBIC MOPOABI, MOJIE3HBIE UCKOTAcMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JINYHOCTHBIE  PE3yNbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0OLIero oOpa3oBaHMs
JOCTUTAIOTCS B XO/€ OOYYEHHsI XUMHHM B €IUHCTBE YYeOHOW M BOCIUTATEIBHON NESATEIBHOCTH B
COOTBETCTBUU C TPAJAULHUOHHBIMU POCCUMCKMMH COLIMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, MPHUHATBIMU B OOIIECTBE IMpaBWIaMH U HOPMaMH IIOBEJECHHUS M CIIOCOOCTBYIOT
poleccaM caMOINO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALMH 00yJarOIIUXCSL.

JIMYHOCTHBIE PE3yABTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOACTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM M pACIIMPEHUE ONbITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM
YlCJIe B YaCTU:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILIEHUS] K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAy4YHOMY
HACJICIUIO, TIOHMMAaHHs 3HAYEHUS XWMHUYECKOM HAayKH B JKH3HH COBPEMEHHOro OOIIecTBa,
CIOCOOHOCTH BJIQZIETh JOCTOBEPHOM HMH(pOpMalMeld O MepeoBbIX MJOCTHKEHHSIX U OTKPBITHIX
MHUPOBOW U OTE€UYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMUSX 00 YCTpOWCTBE MUDPA U
00I11eCTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

IPECTaBICHUS O COLMAIbHBIX HOPMAx M MpaBUIaX MEKIMYHOCTHBIX OTHOIIEHUI B KOJUIEKTHUBE,
KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM, YyueOHO-HCCIe10BaTENbCKOM,
TBOPUYECKOH M IPYTUX BUAX AESITEIbHOCTU, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AESTEIbHOCTU
IPU BBIIOJHEHUH YY€OHBIX, [MO3HABATEJbHBIX 3aJ]1a4, BBIMOJHEHUM XUMHYECKHX 3KCIEPHMEHTOB,
CO3/1aHUM y4eOHBIX MIPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B IPOLIECCE ITON
y4eOHOH N1esITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE IOBEIEHUE U MOCTYIKHU CBOMX TOBapUUIEH C
MO3UIMH HPABCTBEHHBIX U NPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN OCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKUE IIPEICTABICHHUS O BEIECTBE U XUMUYECKOM PEaKLHH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pPa3BUTHs HAayKd M COCTAaBJISIOLUIME OCHOBY JUIsl TOHMMAaHUS CYLIHOCTU
HAayyHOW KapTHHBI MHpa, NPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI HPHUPOJIBI,
B3aMMOCBS35IX YEJI0BEKA C IPUPOJHOMN CPEIOi, O POJIU XMMHUH B IIO3HAHUHU ITUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIIPABJICHHbBIE HA MOJIyY€HHE HOBBIX 3HAHUN 110 XUMHUH, HEOOXOAUMBIE
Ui OOBACHEHHMsI HaOMIONAaeMbIX TMPOLIECCOB M SBJICHUN, IMO3HABATENbHOM, HMH(OpMAIMOHHON H
YUTATEIbCKON KYJIbTYPBI, B TOM YHCII€ HaBBIKOB CaAMOCTOSITEIbHOM pabOThl C yueOHBIMU TEKCTAMH,
CIIPaBOYHOM JIMUTEPATYPOM, JOCTYITHBIMU TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOydYeHMI0 U TMO3HAHUIO, JI0003HATENBbHOCTh, TOTOBHOCTH U CHOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM M UCCIeNOBATEIbCKON IEsATEeIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTH U YPOBHs 00y4YEeHUs B lajbHEHIIEeM;

4) popmMupoBaHuS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH JKU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKHM Ha
3/I0pOBBIN 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U HENPHUATHE BPEIHBIX MPUBBIYEK (YHIOTpeOIeHUs
QJIKOTOJIsI, HApKOTUKOB, KYypeHHs), HEOOXOJUMOCTH COOJIIO/IeHHsS TpaBUi O€30MacHOCTH TMpuU
oOpallleHnH ¢ XUMUYECKUMH BEIIeCTBaMU B ObITY U PeaTbHOM KU3HU;

S) Tpy10BOro BOCIINTAHUS:

MHTEpeC K MPaKTUUYECKOMY M3yYEHHIO Mpodeccuil u Tpyaa pa3inuyHOro pojaa, yBaKeHHE K TpyIy U
pe3ynbTaTtaM TPyIOBOM AESITENbHOCTH, B TOM YHUCIIE HA OCHOBE NMPUMEHEHUS IMPEeIMETHBIX 3HAHUN 110
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XHMHH, OCO3HAHHBIM BHIOOP HWHAMBHUAYATbHON TPACKTOPUM TPOJOJDKEHHUS OOpa30BaHUS C Y4ETOM
JUYHOCTHBIX WHTEPECOB M CIHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
YCIENMHOW MPOPECCHOHANBHON JESATEILHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH
aJlanTUPOBATHCS B TPO(PECCHOHATILHOM CpeJie;

6) IK0JIOrM4eCKOro BOCIUTAHNUSA:

HKOJIOTHUYECKHU IEJIECO00pa3HOe OTHOMNICHHE K MPHUPOJE KaK NCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE
e€ CylIiecTBOBaHHMS, TIOHUMAHKE IEHHOCTH 3JI0POBOTO M 0€30MacHOT0 0o0pa3a JKU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHXHYECKOMY 3J0pOBBIO, OCO3HAaHHWE IIEHHOCTH
coOroIeHHs TTpaBUil 0€30IMacCHOTO TIOBEACHHS MPH paboTe C BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAOUIUX 30POBBIO U )KU3HU JIFOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, IOJy4aeMble MPU U3YYCHUM XHUMHUH, IS PEHICHUs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEelOi, JIJIsl MOBBIIMICHUS YPOBHSI SKOJIOTHYECKOU KYJIbTYPBHI,
OCO3HAHUA TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MPOOJeM M IMyTeH WX PEIICHHS IMOCPEIACTBOM
METO/IOB XMMHH, IKOJIOTHYECKOTO MBIILUICHUS, YMEHUS PYKOBOJICTBOBATHCSI MM B MO3HABATEILHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B cocraBe MerampeIMeTHBIX pE3yJIbTaTOB BBIICISIOT 3HAYUMbIe MId  (HOPMHUPOBAHUS
MHUPOBO33pCHHUST OOIICHAYYHBIC TOHSITHS (3aKOH, TEOpHs, NPUHIUI, THUIOTE3a, (aKT, CHCTEMA,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOPbIe HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMETax M IMO3BOJIIOT HAa OCHOBE 3HAHMHM W3 ATHUX IPEAMETOB (HOPMHUPOBATH IMPEACTABICHHE O
LEJIOCTHOW HayyHOW KapTHHE MHUpa, U YHHBEpcajbHble ydeOHbIe IeHCTBHUS (IO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOpPhIE OOECNeYnBalOT (HOPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITCIILHOMY TUTAHHPOBAHHIO M OCYIIECTBIICHUIO YI€OHOM JIEATSIILHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

ba3oBble JJornyeckne aelcTBHSA:

YMEHUS UCTIOJIB30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHUH 3HAHUN: PACKPHIBATH
CMBICJI XUMHYECKUX TIOHSTHH (BBIIETATh UX XapaKTepHbIC MPHU3HAKH, YCTAaHABIUBATH B3aUMOCBSI3h C
IPYTMMH TIOHATHUSMH), WCIONB30BAaTh TMOHSATHS Ui OOBSICHEHHS OTHIEIbHBIX (DaKTOB W SIBICHHIA,
BBIOMpATh OCHOBAHMUS W KPUTEPHUH JUIS KIACCH(PUKAIMU XUMUYECKHX BEIIECTB M XUMHYECKHX
peaKkiuii, ycTaHaBJIMBaTh MPUYMHHO-CICACTBEHHBIC CBSI3U MEXAY OOBEKTaMH H3YyU€HHUS, CTPOUTH
JIOTUYECKHE pacCyXJeHUus (MHIYyKTUBHbBIC, JEIYKTUBHBIC, IO aHAJOTWU), JeNaTh BHIBOABI U
3aKJIFOYCHUS;

YMEHHE TPUMEHSATHh B TPOIECCe MO3HAHUS TMOHATUS (MIPEAMETHbIE W MeTalpelIMEeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, WCIOJIb3yeMble B XHMHH, TMPeoOpa3oBbIBATh IMIUPOKO
MpUMEHSEMbIE B XHMHUHU MOJICJIbHBIC TPEICTABICHUS — XWMHUYECKHM 3HAK (CHUMBOJI DJIEMEHTA),
XuMH4eckast popMmysa U ypaBHEHHE XMMHUYECKON peaklMd — MpU PelIeHUuH y4eOHO-TI03HaBaTeIbHBIX
3a/1a4, ¢ Y4€TOM AITHUX MOJIEIbHBIX MPEACTaBICHUN BBIABIATH M XapaKT€pPU30BaTh CYLIECTBEHHBIE
MPU3HAKU W3y4aeMBIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH, BBISBIATH OOIINE
3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIC CBS3M W TMPOTHBOPEUHS B HU3YYAEMBIX IMpoIleccax |
SIBIICHHSX.

ba3oBble nucciiegoBarebCckue JeMCTBUA:

YMEHHUE HCTOJB30BaTh MOCTABIEHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MO3HAHUS, & TAKKE
B Ka4eCTBE OCHOBBI MJisi (POPMUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABMIHBHOCTH BBICKA3BIBAEMBIX
CYKJICHUI;

NpUOOpETEHUE OMbITa MO TUIAHUPOBAHUIO, OpraHU3allid W TPOBEICHUI0 YYCHHUYECKUX
OKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IPOIecca, CaMOCTOSITENIPHO MPOTHO3UPOBATH €T0
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pe3ynbTaT, (opMynupoBaTh 0000IIEHHS U BBIBOJIBI IO pe3yjabTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIaHHOM padoTe.

Pabora ¢ unopmanmeii:

YMEHHE BBIOMPATh, AaHAIU3UPOBATh U WHTEPIPETUPOBATH UHGOPMAIUIO PA3IUYHBIX BUIOB U
dbopM TpeacTaBICHUSA, MOJYYaeMyI0 M3 Pa3HBIX MCTOYHHUKOB (HAy4YHO-TIOMYJSpHAs JUTepaTypa
XUMHUYECKOTI'O COJEpKaHMsI, CIIPAaBOYHbIE IOCOOMs, pecypchl VHTepHETa), KpUTUYECKH OLIEHHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

YMEHHE MPUMEHSATh Pa3IMYHble METOJbI M 3alpoChl MPU MOUCKE U OTOOpe MH(pOpMALUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOJMMBIX ISl BBINOJIHEHUS Y4YEOHBIX W IMO3HABATENbHBIX 3a7ay
ONpEeNeIEHHOT0 THMA, TNPUOOPETEHHE OIbITa B O0JACTH HCIOJB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHMKATHBHBIX TEXHOJIOTUH, OBJIAZIEHUE KYJIbTYpOW aKTHBHOI'O HCIOJIb30BAHUS Pa3IMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAaIbHYIO (OpMY MpeiCcTaBlieHUs: WH(OpMaLUU
U WUTIOCTPUPOBATH peElllaeMble 3a7aud HECIOXKHBIMH CXEMaMH, AuarpaMMaMH, IpYrumu (GopMamu
rpaduKu 1 UX KOMOUHAIUSMU;

YMEHHUE HCIIOJIb30BaTh M aHAIM3MPOBAaTh B Tporecce y4eOHOW W HCCIeI0BaTeIbCKON
NEeSTENIbHOCTH WHGOPMAIMIO O BJIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3sIiICTBa M TPaHCIIOpTa Ha
COCTOSIHME OKpYKarolel TPUPOJHOMN Cpebl.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

YMEHHSI 337]aBaTh BOTIPOCHI (B X0J1¢ TUAJIOTA U (MJIHM) TUCKYCCHH) IO CYIIECTBY 00CYXTaeMOi
TeMbI, ((OPMYIHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJIHEHUSI IPEATIOKEHHON 3a/1a4H;

YMEHUSI TPEACTaBIATH IOJIYYEHHBIE PE3YNbTaThl MO3HABATEIBHOM NEATEIbHOCTH B YCTHBIX M
IUCbMEHHBIX TEKCTaX; JejaTh MPE3EHTALNI0 PE3yJIbTaTOB BBINOJHEHUS XUMUUYECKOTO IKCIEPUMEHTA
(;1abopaTtopHOTO OImbBITa, JA0OPATOPHON pPabOTHI MO HCCICAOBAHUIO CBOKMCTB BEIECTB, YICOHOTO
MIPOCKTA);

YMEHHUS Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHUKAMHU B COBMECTHOI MO3HABATEIHHOU U
HCCJIEIOBATEIbCKON JIEATENbHOCTH MPH PEIICHUU BO3HHUKAIOIIMX Mpo0JieM Ha OCHOBE y4é€Ta OOLIMX
MHTEPECOB M COIJIaCOBAHUS MNO3ULUH (0OCYXJeHus, OOMEH MHEHHSMH, «MO3IOBbIE ILITYPMBI»,
KOOpJMHALIMSI COBMECTHBIX JIEHCTBUM, ONPEIECICHUE KPUTEPUEB IO OLICHKE KauyeCTBa BBINOJIHEHHON
paboThI U ApyTHE).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUA:

YMEHHME CaMOCTOSITENIbHO OMNPENENATh LU JAEATEIbHOCTH, IJIaHHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh U MPU HEOOXOANMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTh, BEIOMpPATh Hamboee
3 peKTUBHBIE CIOCOOBI pelIeHUs y4eOHBIX M MO3HaBaTENbHBIX 3a/1a4, CAMOCTOSTENBHO COCTABIIATh
WM KOPPEKTUPOBATh MPEUIOKEHHBIA AJNTOPUTM JIEUCTBUM IPU BBINOJIHEHUM 33JaHUN C Yy4ETOM
MOJIyYE€HUs HOBBIX 3HAHUH 00 WH3ydaeMblX OOBEKTaX — BEUIECTBAX M pEaKIUsiX, OLIEHHWBAThH
COOTBETCTBHUE IOJIyYEHHOT'O PE3yJIbTaTa 3asBICHHON LIEIM, YMEHHE HMCIOIb30BaTh U AHAJIU3UPOBATH
KOHTEKCTBI, IPEJIaracMbl€ B yCIOBUH 3aaHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMeTHBIX pPE3YyNbTATOB 110 OCBOCHHUIO 0053aTENBHOTO  COJAEpIKaHUs,
YCTQHOBJICHHOTO  JIaHHOM  QenepanbHOM  pabodell  mporpaMMoi,  BBIJCHSIOT:  OCBOCHHBIE
00y4JarolMMUCsl Hay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI JEUCTBUH, crienupuyeckue s IpeaMeTHON
obnactn «XUMHS», BUIBl ACSITENBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEpIpeTaluH,
peoOpa30BaHUIO M MPUMEHEHHIO B Pa3INYHBIX yYEOHBIX U HOBBIX CUTYaIHsX.

K koHmy oOydyenus B 8 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0Aa30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:
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- PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IMOHSATUN: aTOM, MOJIEKYJa, XUMUYECKUM AJIEMEHT,
IIPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOJAHAsA), BAJIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHas M MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIECTBA, MOJb, MOJSpPHas Macca,
MaccoBasi 0Nl XHMMHYECKOTO JJIEMEHTAa B COEAMHEHHMU, MOJISPHBIH 00BEM, OKCHUI, KHCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPUUATENBHOCTb, CTEHNEHb OKHUCJIEHUS, XHUMHUYECKass peakius,
KJaccu(UKalusl peakuuid: peakUu COCNWHEHMS, PEaKIMH pa3IoKEeHUs, PEaKIUU 3aMeIICHus,
peaknuu OOMEHa, PK30- W DHIOTEPMHUYECKHE PEaKIMH, TeryIoBoi 3(hdeKT peakuuu, sapo aroma,
JJIEKTPOHHBIA CIIOM aToma, aTOMHasi OpOWTadb, pajuyC aroMa, XMMHUYECKas CBs3b, MOJISpHas U
HEIOJISIPHAsI KOBAJEHTHAs CBs3b, MOHHAS CBS3b, MOH, KATHOH, aHUOH, PacTBOpP, MAaccoBas 1O
BelleCTBA (ITPOLICHTHAs] KOHIIEHTpAIHsl) B paCTBOPE;

- WIIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX IMOHATUN U NPUMEHATH ITH NOHATUS IPU
OINMCAHUU BELIECTB U UX MPEBPALLECHUN;

- HUCIOJIb30BAaTh XMMMYECKYI0 CHMBOJHUKY JUIsl COCTaBI€HHUS (OpMYN BEUIECTB M ypaBHEHUN
XUMHYECKUX PEAKIUM;

- OTpEAeNsATh BAJCHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, CTETICHb OKHCICHHS
9JIEMEHTOB B OHWHApHBIX COCOUHEHHSX, MPUHAANE)KHOCTh BEIIECTB K OMpPEIeIEHHOMY KJaccy
coequHEHUI 1Mo QopmynaaMm, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAsh M WMOHHAs) B HEOPraHUYECKHX
COEIMHEHUSIX;

- packpbiBaTh cMmbich [leprnoanueckoro 3akona Jl. 1. MeHneneeBa: 1eMOHCTPUPOBATh TOHUMAaHUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHUX AJIEMEHTOB OT MX MoJiokeHus B [lepuogmueckoit
CHUCTEME, 3aKOHOB COXPaHEHUsI MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, AaTOMHO-MOJEKYJISPHOTO
yueHus, 3akoHa ABOraapo;

- ONMCHIBATh U XapakTepus3oBarh TaOaMuHyro (opmy Illepuonnyeckoil CUCTEMBI XHMUYECKHX
9JIEMEHTOB: pa3nyaTh MOHATUSA «TJaBHas moiarpynna (A-rpynma)» u «mobouynas noxarpynma (b-
rpynmna)», Maible U OOJbIlhe MEePUOMbl, COOTHOCUTh O0O3HAUEHUs, KOTOpble UMEIOTCA B TaOIHIIE
«llepuogmueckas cucremMa xumMuueckux diemeHToB J[. WM. MengeneeBa» ¢ 4YHCIOBBIMH
XapaKTEepUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sjipa, oOliee 4Hucio
AJIEKTPOHOB U pacrpeeseHne UX 0 3JIEKTPOHHBIM CJI05IM);

- KJIacCU(HUIMPOBATH XMMUYECKHE 3JIEMEHThI, HEOPraHNUECKUE BEIIEeCTBA, XUMUYECKUE PEAKIINU
(10 YKCIy ¥ COCTaBY YYacTBYIOLUX B pEaKIMU BEIIECTB, IO TEIIOBOMY 3G (DEKTY);

- XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB,
MOATBEP)KJIasl ONHUCAHUE INPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHHUH COOTBETCTBYIOIUX XUMHYECKHX
peaKkuuii;

- IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOXKHOCTH
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3INYHbIX YCIOBUSX;

- BBIYUCIISITH OTHOCUTENIBHYK0 MOJIEKYJSIPHYIO M MOJISIDHYEO MAacChl BEILECTB, MACCOBYIO [OJIO
XMMHUYECKOT'0 3JIEMEHTa M0 (OpMyJie COEMHEHNUS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOpPE, IPOBOIUTh
pacyéThl 0 ypaBHEHUIO XMMUUYECKOM peakluu;

- IPUMEHSTh OCHOBHBIE OIE€pAI MBICIUTEIBHON AESTEIbHOCTH — aHaJlu3 U CUHTE3, CPaBHEHUE,
00o011eHne, cucTeMaTrU3aluIo, KiIaccu(UKaIuio, BbISBICHUE TPUUYUHHO--CIIEICTBEHHBIX CBA3EH — IS
W3YYEHHUs CBOMCTB BELIECTB MU XMMHMUYECKHUX pEaKLUN, €CTECTBEHHO-HAYYHbIE METOJbI IO3HAHUS —
HaOJII0/IeHue, U3MEepEeHNe, MOEIMPOBAHNE, SKCIIEPUMEHT (peaJIbHbIN 1 MBICIIEHHBIH);

- clIeZoBaTh MpaBWJIaM IOJIb30BAaHUS XMMHUYECKOM MOCynoi U 1abopaTOpHBIM 00OPYJOBaHHUEM, a
TaKXe IMpaBUjaM OOpallleHHs] ¢ BEIIECTBAMH B COOTBETCTBUU C HMHCTPYKIMSAMM IO BBITOJTHEHHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (BOJOPOIa
U KHCJIOpOJia), TMPUTOTOBIIEHHUIO PACTBOPOB C OINpEAEIEHHOW MaccOoBOW [oJjiell pPacTBOPEHHOIO
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BEIIECTBa, IIAHUPOBATh M MPOBOAUTH XMMHUYECKHE HKCIEPUMEHTHI MO Paclo3HABAaHUIO PAaCTBOPOB
HIeNI0YeH M KUCIIOT C MOMOIIBI0 HHANKATOPOB (JTakMyc, heHondTanenH, METHIOPAHK U IPYTHE).

K koHmy oOyueHuss B 9 kjacce mpeIMeTHBIC pe3yJbTaThl HA 0A30BOM YpPOBHE JOJIKHBI
OoTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

- pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHIA: XUMUYECKUN 3JEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, poCTOE BELIECTBO, CJI0)KHOE BELIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTD, CTEIICHh OKUCICHUS, XUMUYECKAsl PEaKlys, XUMUUECKasi CBsI3b, TEIIOBOM
a¢dext peakuuu, MOIb, MOJSPHBIM  00BEM, PpacTBOp, dSIEKTPOJIUTHL,  HEIIEKTPOJIMTHI,
JIEKTPONUTHYECKAS AUCCOIMAIINS, PEaKIIMU HOHHOTO OOMEeHa, KaTallu3aTop, XMMUYECKOe paBHOBECHE,
oOpaTuMbple W HEOOPATUMBIC PEAKIIMH, OKHCIHUTEIBHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, OKUCIUTEINb,
BOCCTAHOBUTENIb, OKHCIEHHUE W BOCCTAaHOBIIEHUE, AJIOTPOIHUS, aM(OTEPHOCTh, XMUMHUUYECKasi CBS3b
(xoBaJleHTHAsi, MOHHAs, METAJUIMYECKasi), KpUCTANINYecKasi pemeTKa, KOPpO3usl METAJUIOB, CIUIABBI,
CKOPOCTbh XUMUYECKOM peakiuu, npeaeabHo nomyctumas konuentpauus [1/1K Bemiectsa;

- WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUNA U MPUMEHATH 3TH MOHATUS TPU
OTIMCAHUU BEIIECTB U UX MPEBPAIICHUI;

- HUCIOJIb30BaTh XMMHYECKYI0 CHMBOJHUKY JUIsl COCTaBJIeHHS (OpMyN BEUIECTB M YPaBHEHMIA
XUMHUYECKHUX PEaKIIHii;

- OMpEeNeNsaTh BAJICHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHUX SJIEMEHTOB B COCIMHEHHSIX
pPa3IMYHOIO COCTaBa, IPUHAMJIECKHOCTh BELIECTB K OIpPENeIEHHOMY Kjlaccy COEIMHEHUH 110
dbopMynaM, BUA XUMHYECKON CBs3M (KOBAJEHTHAs, MOHHAs, METAJUIMYECKas)) B HEOPraHMYECKHX
COCIMHEHUSX, 3apsj HMOHA IO XHUMHUYECKOW (opmyne, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCAMHEHHM, TUIT KPUCTAIUTMYECKON pelIETKY KOHKPETHOTO BEIIECTBA;

- packpsiBaTh cMmbich [lepuogmueckoro 3akona JI. M. MenpaeneeBa W JI€MOHCTPUPOBATH €ro
MOHMMAaHHE: OIHUChIBATh W XapakTepus3oBarh TaOnauuHyro (opmy Ilepuoanueckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3inuaTh IMOHATUS «rJaBHasg noiarpynma (A-rpymnma)» U «mobodHas
noarpymnmna (b-rpynmna)y», mansie u 00JIbIINE MEPUOABI, COOTHOCUTH 0003HAUYECHHMSI, KOTOPhIE UMEIOTCS B
MEePUOIUYECKON TaOJMIle, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB XHUMHYECKUX
AIIEMEHTOB (COCTaB W 3apsij sipa, o0Ilee YUCIO AIIEKTPOHOB U paclpesielieHne UX MO AIEKTPOHHBIM
CJ0sIM), OOBSACHATH OOIKE 3aKOHOMEPHOCTH B M3MEHEHHM CBOWMCTB DJIEMEHTOB U MX COCAMHEHUN B
npejesiax MajiblX TIEPUOJIOB U TJIABHBIX MOJATPYII C YIYETOM CTPOSHUS UX aTOMOB;

- KJIacCU(PUIIMPOBATh XUMHUYECKUE JIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMHUUECKHE PEaKIINU
(0 YMCITy W COCTaBY YYacTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIUIOBOMY 3P (HEKTy, M0 U3MEHEHHIO
CTENEHEN OKUCTIEHUS XUMUYECKUX JJIEMEHTOB);

- XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHENUPUICCKHE XUMHYECKHE CBOMCTBA MPOCTHIX U
CJIOKHBIX BEIIECTB, MOJATBEPKJasi OMUCAHWE MPUMEpPaAMU MOJIEKYJISIPHBIX M HOHHBIX ypaBHEHHI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

- COCTABJISITh YPABHEHUS 3JIEKTPOIUTUUECKON JUCCOLMAIIMU KUCIIOT, EN0YEH U COJIeH, MOIHbIE U
COKpalI€HHbIC YpPaBHEHUS PEaKIUi HOHHOTO OOMEHa, YpaBHEHHUS PEaKIUd, MOATBEPKIAIOIINX
CYIIIECTBOBAaHUE TEHETUUECKON CBSI3M MEXKy BEIIECTBAMH PA3JIMUHBIX KIACCOB;

- pacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM COCTABICHHS
AIIEKTPOHHOTO OallaHca 3TUX PeaKIINii;

- IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT X CTPOCHMUSI, BOSMOXHOCTH MPOTEKAHUS
XUMHUYECKHUX MIPEBPAIICHHUI B Pa3IMYHBIX YCIOBHSX;

- BBIYHUCIISITH OTHOCUTENIbHYIO MOJEKYJSIPHYIO U MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOT0 dJIeMEHTa 1Mo (opMylie COeTMHEHHS, MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, MPOBOIUTH
pacy€ThI 10 YPAaBHEHUIO XUMUYIECKON PEaKInu;
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- coOM0IaTh TIpaBUJjIa IMOJIH30BAHMS XUMUYECKON MOCYIOH M Ja0OpaTOPHBIM O0OpyAOBaHUEM, a
TaK)Ke TpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIMSIMH IO BBITOJHEHUIO
71a060PaTOPHBIX XUMUYECKUX OIBITOB IO TOJYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIISCTB (aMMHUaKa
U YTJICKUCIIOTO Ta3a);

- TPOBOJIUTH PEAKIWH, MOJITBEPKAAIONINEC KAYeCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPH]I-, OpOMHUI-, HOTUA-, KapOOHaT-, pocdar-, cumkar-, cyabgar-,
TUPOKCUI-UOHBI, KATHOHBI aMMOHHS Y WOHBI M3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEUICCTB;

- IPUMEHSTh OCHOBHBIC OIEPALMU MBICIUTEIILHON JCATEIIEHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHUE,
000011eHIE, CHCTEMATU3aIMIO, BBISIBJICHUE PUYHMHHO-CIICICTBEHHBIX CBSI3CH — JJIsI U3YUCHHS CBOWCTB
BEIICCTB M XHMHYECKHX PEaKIMii, €CTECTBCHHO-HAYYHBIE METOAbl TO3HAHWS — HaOI0IeHHE,
U3MEpeHue, MO/JICITUPOBAHHE, IKCIIEPUMEHT (peaybHBIN u MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
Ne HaumeHoBaHue pa3jiesioB U TeM KosinvecTBo yacoB JuaexkTpoHHbIe (UU(pPOBbHIE)
n/m | mporpaMMmel Bcero KonTpoJbHble IIpakTnueckune oOpa3oBaTe/IbHbIE PecypChl
padoThI padoThI
Pasznea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BaxHas 005acTh
1.1 €CTECTBO3HAHMS M IPAKTUYECKOU 5 2 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
JIEATEIbHOCTH YEJIOBEKA.
10 BerectBa u XHUMHUYECKHE 15 1 bu6mmoreka [IOK
) pEaKLHH. https://m.edsoo.ru/7f41837¢c
Wroro no pazueny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelllECTB
1 Boznyx. Kucnopon. Ilonstue o6 6 bubnuoreka [IOK
) OKCHJIaX. https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ionsatue o xucimorax u 3 1 bubnnorexa [JOK
) COJISIX. https://m.edsoo.ru/7f41837¢c
23 Bona. PacrBopsl. Ilonsitue 06 5 1 1 bub6nuoreka [IOK
) OCHOBaHMSIX. https://m.edsoo.ru/7f41837¢c
24 OcHoBHbIE KJIACChI 11 1 1 bubnnorexa [JOK
) HEOPraHWYECKUX COCTMHEHUN. https://m.edsoo.ru/7f41837¢
Nroro no pazgeny 30

CCTAHOBUTC/IbHBIC PCAKIIUH

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jaemMenToB /. M. MengeneeBa. CTpoeHune aToMoB.
XumMnueckas cBsizb. OKMCIUTEIbHO-BO

Ilepuoanueckuit 3aKOH 51
31 [Tepuoanueckast cucrema 7 bubmuorexa [IOK
) XUMUUYecKux anemeHtoB JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma.
Xumuueckas CBS3b.
3.2 OKHCIIUTENBHO- 8 1 Eubmiorexa LOK

BOCCTAHOBUTCIIBHBIC PCAKIINN.

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

Hroro no pasnexy 15 https://m.edsoo.ru/7f41837c
Pe3epBHOe Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBIEE KOJIMYECTBO YACOB 63 4 5
I10 ITPOIT'PAMME
9 KUIACC
KoJunyecTBo yacos
Ne n/mn fa:erl;;);:::me PASAEIOB H TeM K - DJIeKTpOHHbIe (LM (POBHIe)
porp Bcero OHTPOJIBHBIC | HIPAKTHMECKUE | 51 a30BaTebHBIE pecypcsbl
padoThI padoThI
Pasznea 1. BenmecTBo M XUuMH4YeCcKHe peakmumn
L1 [ToBTOpenue u yriybiaeHue 3HaHUM OCHOBHBIX 5 1 Bbu6moteka LIOK
) paszienoB Kypca 8 Kiacca. https://m.edsoo.ru/7f41a636
10 OCHOBHBIE  3aKOHOMEPHOCTH  XHMHUYECKHX 4 bubnmnorexa [JOK
’ pEeaKuuu. https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JCCOLMaus. 3 1 1 bubmuoreka [IOK
) XHWMHUYECKUE PEAKIIUU B PACTBOPAX. https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTassibl M MX COeIMHEHUS
71 OO6mas XapaKTEePUCTHKA XUMUYECKHUX 4 1 bubnmnorexa [JOK
) aneMeHTOB VIIA-rpynmsl. ["ajnoress!. https://m.edsoo.ru/7f41a636
Ob6mas XapaKkTEepUCTHKA XUMHUYECKUX
2.2 BHGHI\;CHTOB 51A—Ff)y1‘[l‘[]:l Cepa u eé 6 bubmmorexa IOK
' https://m.edsoo.ru/7f41a636
COEIMHEHUSI.
Ob6mas XapaKTEepUCTHKA XUMHUYECKUX
but6mmorekxa [IOK
2.3 | anementoB VA-rpynnel. A30t, ¢pochop u ux 7 1 hitps-//m.edsoo.ru/7F412636
COEIMHEHUSI.
Ob6mas XapaKTEepUCTHKA XUMUYECKHUX
2.4 BJ'ICHI\iCHTOB IVX—rpyEnH Yraepon u KpeMHHI 8 1 2 bubnnorexa LIOK
) ’ https://m.edsoo.ru/7f41a636
U UX COCJIUHEHUS.
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Hroro no pazneny

25

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

3.1 | OOmume cBOMCTBA METAJLIOB. 4 httpgzg?izziiiggﬁ636
3.2 | Baxueiimue MeTaibl 1 UX COSTUHEHUS. 16 httpgzg?izziiiggﬁ636
Uroro no pazgeny 20
Pa3nen 4. Xumus u okpyxamomas cpeaa
4.1 BenectBa 1 maTepuansl B KU3HU YEJIOBEKA. 3 Bubmorexa HOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 Bubmuorexa IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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INOYPOYHOE IIJTIAHUPOBAHUE

8 KJIACC
KoaugecTBo uacoB DJIeKTPOHHbIE
Ne i/ Tema ypoka B K I nupposbie
cero Oﬁl-lTpO.]IbeIe [%aRTuqecmde 06pa3oBATETBHbIC
padoThbI padoThI pecype

1 IIpenmer xumuu. Poiib XUMHM B JKH3HU 1 bu6nuoreka [IOK
yeJioBeKka. Teja 1 BelecTna. https://m.edsoo.ru/ff0d210c

2 [TousTHE O METOMAX HO3HAHUSA B XUMUUA 1 Bubmaorexa LIOK

A ) https://m.edsoo.ru/ff0d227¢
IIpaxtuueckas padora Ne 1 «IIpaBuiia pabOTEI
3 Bpna6o aro I/III/I) A [PUEMBI p06 ameI/m C 1 Bubmaorexa LIOK
paTop P P https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYTOBAHUEM).

4 Uucteie BemectBa u - cmecd.  CrmocoObl 1 bubnuorexa [JOK
pasesieHus: CMecen. https://m.edsoo.ru/ff0d26¢ca
IIpaktnueckas pabora Ne 2 «Pasgemenue

5 mxfeceﬁ (Ha @ EMG € OYHUCTKHU nosg €HHOU 1 bubmmorexa [IOK

p p p https://m.edsoo.ru/ff0d28c8
COJIH)».
bu6nuoreka [IOK

6 ATOMBI M MOJICKYITbI 1 https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKUE DJIEMEHTBl. 3HAaKu (CHUMBOJIbI) 1 bubmmorexa [JOK
XUMHYECKHX IJIEMEHTOB. https://m.edsoo.ru/ff0d2be8

8 IIpocTthie U cI0XKHBIC BEIIECTBA 1 bubnnorexa LIOK

p m ’ https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnnorexa LIOK

YIAPHOC yHCHHC. https://m.edsoo.ru/ff0d2d50
3aKkOH  IIOCTOSIHCTBA  COCTaBa  BEIIECTB.

10 | Xumuueckas ¢opmyna. BaaeHTHOCTH ;TIOMOB 1 bubmmorexa TTOK

pMYyJa. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DIJIEMEHTOB.
1 OTHOCHTEIbHAS aTOMHast Mmacca. 1 bubmuorexa [JOK

OTHOCHUTENLHAS MOJICKYJIIpHAas Macca.

https://m.edsoo.ru/ff0d323c




MaccoBas [O0JII XHMHYECKOIO »JJIEMEHTa B

bu6nmoreka [IOK

12 COCIUHEHUU. https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Monb.  ModsapHas bubmuorexa [JOK
macca. https://m.edsoo.ru/ff0d5230
14 ®@usznyeckue U XUMHUYECKHE  SIBJIICHHS. bubmuorexa [JOK
XuMHUYecKasi peakiius. https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs NPOTEKaHUSI XUMUYECKUX bubnmoreka [JOK
pEaKLIHIA. https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEeHUs MacChl BEIIECTB. bubnnoreka HOK
XUMUYECKUE YPABHEHUS. https://m.edsoo.ru/ff0d3b88
Brluncienns koauyecTBa, Macchl BEIIECTBA MO bubnuotexa [HOK

17

YpaBHEHUSM XUMUYECKUX PEAKIUN.

https://m.edsoo.ru/ff0d5708

Knaccudpukanus XUMHAYECKHX CaKIHi
18 (coeL[HH(léHHﬂu a3JI0KEHUS 3aMgmeIfI/m bubnnorexa LIOK
’ p ’ i https://m.edsoo.ru/ff0d3{34
obMmeHa).
19 M.B. JIoMOHOCOB — y4€HBII-3HUIUKIIONEIUCT. bubmuoreka [JOK
O060011eHMEe U cHCTeMAaTU3alUs 3HAHUH. https://m.edsoo.ru/ff0d40c4
Konrtponbnas padora Nel mo teme «Bemjectsa bubnmnorexka [HOK

20

N XUMHUYCCKUC PCAKITUN).

https://m.edsoo.ru/ff0d4290

21

Bo3gyx — cMmech razoB. CoctaB BoO3ayxa.
Kucnopoax — 5351eMEeHT W IPOCTOE BEMIECTBO.
O3o0H.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d448e

22

duznueckue " XUMHUUECKUE CBOMCTBA
KHUCToposia (peakllMd OKHCIEHUS, TOpPEHUE).
IToustre 00 OKCcHIAX.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4614

23

Croco0bl MOJTy4YEeHUS KHUCJI0poJa B
naboparopuu u MIPOMBILIUIEHHOCTH.
IIpumenenue kucaopoa.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d497a

24

TennoBoit  3pdekr XUMHUUECKOW peakIud,
MOHSATUE O TEPMOXUMHUYECKOM YpPaBHEHHH,
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIMSIX.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4790

23



25

TormmBo (HedTh, yroib U MeTaH). 3arps3HeHHe
BO3/1yXa, CIIOCOOBI €ro MPEJOTBPALLCHHUS.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

26

[Ipaktnueckass pabora Ne 3 mo Teme
«Ilonyuenne u  coOupaHue  KUCIOpOAa,
W3YYEHUE €r0 CBOMCTBY.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d4ae2

27 Bonopoa — 531€MEHT M IpOCTOE BEIIECTBO. bubnmoreka [JOK
Haxoxnenue B ipupoze. https://m.edsoo.ru/ff0d4dd0

78 ®dusznyeckue W XMMHYECKHME  CBOMCTBa bubnuorexa [JOK
Bojiopoja. [[puMenenne Boopoaa. https://m.edsoo.ru/ff0d4dd0

29 | IloHsATHE O KHUCIOTAX M COJISAX Bubmaorexa LIOK
) https://m.edsoo.ru/ff0d50d2

30 CniocoOsr MOJIy4EeHUS BOZOpOAA B bubnuorexa HOK
1abopaTopuu. https://m.edsoo.ru/ff0d4dd0

31

[Ipaktuueckas pabora Ne 4 mo Teme
«[lomyuenne  u  cobupaHue  BOJOpOJA,
V3Yy4ECHHUE E€r0 CBOMCTBY.

bubnnoreka IIOK
https://m.edsoo.ru/ff0d4f42

32

MounsipHblii 00BEM Ta30B. 3aKOH ABOTaIpo.

bubmmoreka [IOK
https://m.edsoo.ru/ff0d542e

33

Bbruucnenus o0béMa, KOJIMYECTBA BEIECTBA
rasa 1o ero U3BeCTHOMY KOJIMYECTBY BEIIECTBA
WK 00BEMY.

bu6nuoreka [IOK
https://m.edsoo.ru/ff0d55a0

Boruncnenuss 00bEMOB Ta30B MO YpaBHEHUIO

bu6nuorexa [IOK

34 | peakuuu vHa OCHOBE 3aKOHa OOBEMHBIX https./m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B.
35 | dusnueckre 1 XUMUYECKHE CBOMCTBA BObI Bubmaorexa LIOK
AL https://m.edsoo.ru/ff0d587a
but6mmoreka [IOK

36

CocraB ocHoBanuil. [ToHsiTHE 00 MHIUKATOPAX.

https://m.edsoo.ru/ff0d59e2

37

Boma kak pactBopurens. HacelmieHHble U
HEHACBIIICHHBIE pacTBOpPBL. MaccoBast 10
BEILIECTBA B PACTBOPE.

but6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40
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38

[Ipaktuuyeckas pabora Ne 5 mo Teme
«[IpuroroBiieHne pacTBOPOB C OINpeaeIEHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO BEIIECTBAY.

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d5eba

39 KonTtponsnast pabora Ne2 o reme «Kucmopoz. bubnunoreka [JOK
Bonopoa. Bogay. https://m.edsoo.ru/ff0d6342

40 OKcHIBL: COCTaB, Kiaccudukanus, bu6nuoreka [IOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d664e

[Tonmyuenue 5 XUMUYECKHUE CBOICTBA

bubmuorexa [JOK

41 | KUCIOTHBIX, OCHOBHBIX U  aM(OTEpHBIX hitps.//m.edsoo.ru/ff0d664e
OKCHUJIOB.
OcHoBaHu4: COCTaB, Kiaccuukanms, bu6nmoreka [IOK
42
HOMEHKJIATypa. https://m.edsoo.ru/ff0d67ca
43 [TomyueHne M XUMHUYECKME  CBOWCTBA bubnmnorexka HOK
OCHOBAHMIA. https://m.edsoo.ru/ff0d67ca
Kucmorsr: COCTaB, KJaccuukanms, bu6nuoreka [IOK
44
HOMEHKIATypa. https://m.edsoo.ru/ffOdfee2
45 | IlonyuyeHue U XUMHUYECKHUE CBOMCTBA KUCIIOT bubmnorexa LIOK
¥ ’ https://m.edsoo.ru/ff0dfee2
Comu (cpenaHue): HOMEHKIATypa, CHOCOOBI bubmuorexa [JOK

46

MOJIYYCHH A, XUMHUYCCKUC CBOICTBA.

https://m.edsoo.ru/00ad9474

[Ipaktuueckass pabora Ne 6. Pemenue
OKCHEPUMEHTAIbHBIX ~ 33Ja4 [0  TeMe

but6mmoreka [IOK

47
«OCHOBHBIE KJIaCChI HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN.
48 l'enetnyeckass  cBs3b  MEXAYy  KlaccaMu bubmmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN. https://m.edsoo.ru/00ad9a50
N but6mmoreka [IOK
49 | O6obmIeHNE U CUCTeMAaTH3alMs 3HAaHUH.
B B https://m.edsoo.ru/00ad9cb2
50 KontponbHast pabora Ne3 o teme "OCHOBHBIE bu6muoreka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHUI". https://m.edsoo.ru/00ad9e1la
51 ITepBrie MOTBITKH KJIaCCU(PUKAITIHI bubnuorexa [JOK
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XUMHYECKHUX 3JeMeHTOB. IloHsaTHe o rpymmax
CXOAHBIX 3JICMCHTOB.

https://m.edsoo.ru/00ad9ffa

Ilepuonnueckuii 3akoH u Ilepuonuueckas

bu6nuoreka [IOK

52 | cucrema xumuueckux osiaemento [ U https-//m.edsoo.ru/00adas52e
Meuneneesa.
53 | [lepuonabl, TPYIIILI, HOATPYIIIILI bubnnorexa LIOK
PUOABL, TPy » IOATPY ) https://m.edsoo.ru/00ada52c
s4 Crpoenue artomoB. CocTaB aTOMHBIX sIEp. bubnuorexa [HOK
N30TONEL. https://m.edsoo.ru/00ada342
CrpoeHne DIEKTPOHHBIX O0O00JI0YEK aTOMOB
55 3nepMeHTOB IIe I/IE nuecko cucremel J[. U bubmorexa LIOK
PHOA T https://m.edsoo.ru/00adabbc
Menneneena.
XapaKTepUCTUKa XHUMHUYECKOIO JJIEMEHTA IIO
56 eropnonolzermo B Ilepuoanyeckoii cucreme /| bubmorexa LIOK
PHOA ) https://m.edsoo.ru/00ada824
H. Meuneneena.
3Hauenne llepmommueckoro 3axkoHa IS
57 a3BUTHUA HA I/IpI/I nﬂ aktuku. J[. 1. Men enIéeB bubmorexa LIOK
p . YK P v a https://m.edsoo.ru/00ada96e
— Y4€HBI, eIaror U TpaKIaHuH.
DIIEeKTPOOTPULIATETLHOCTh aTOMOB bubnmnoreka [JOK
58
XUMHUYECKUX DJIEMEHTOB. https://m.edsoo.ru/00adaab8
59 | MoHHas XuMHU4YeECKas CBSI3b brbnnorexa LIOK
) https://m.edsoo.ru/00adac34
60 | KoBaneHTHad moNsApHAst XUMUUYECKas CBIA3b bubnmorexa LIOK
p ) https://m.edsoo.ru/00adaab8
61 | KoBasieHTHasi HEMOJSpHAS XUMUUECKAsI CBSI3b. bubmmorexa TTIOK
https://m.edsoo.ru/00adaab9
bu6nuoreka [IOK
62 | Creners oxucneHuA. https://m.edsoo.ru/00adae28
63 | OKHCIUTENBLHO-BOCCTAHOBUTEILHBIE PEAKIIUN bubmmorexa LIOK
p ' https://m.eds00.ru/00adb076
64 | OkucIUTEIN U BOCCTAHOBUTEIIH. but6mmoreka [IOK
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https://m.edsoo.ru/00adb076

65 KonTponbnas padora Ne 4 o reme «CtpoeHue 1 bubnmoreka [JOK
aromMa. XHUMHUYECKas CBSA3b». https://m.edsoo.ru/00adb486
66 PesepBHbIit YPOK. O6o006menne u 1 bubnumoreka [JOK
cHcTeMaTH3amus 3HaHuH. https://m.edsoo.ru/00adb33c
67 PesepBHbIii YPOK. O60061eHue u 1 bubnmoreka [JOK
cucTeMaTu3aIus 3HaH!M. https://m.edsoo.ru/00ad9cb2
63 PesepBHblit YPOK. O6061eHne u 1 bubnuoreka [JOK
cHcTeMaTH3aIus 3HaHUH. https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KUIIACC

KoJuunuyecTBo 4acoB 3J1eKTp0HHLIe
Ne i/ Tema ypoka Beero Kontpoabubie | IIpakTnueckme | WH(ppPOBLIE
padoThI paGoThI o0pa3oBaTesbHbIe
pecypchl
Ilepuonunueckuii  3akoH. llepuoanueckas
p P bu6nuoreka [IOK
1 cucTteMa XuMmdeckux osiaementoB JI. .
https://m.edsoo.ru/00adb59e
Menieneesa.
3aKOHOMEPHOCTH B HU3MEHEHUHM CBOWCTB

2 XI/IMI/I‘IGCKiX AJIEMEHTOB  TMEPBBIX  TPEX bubmmorexa LIOK
— https://m.edsoo.ru/00adb6b6

3 Knaccudukanms u HOMEHKJIaTypa bubnuorexa [HOK
HEOPraHUYECKUX BEIIECTB. https://m.edsoo.ru/00adb7e2

4 Bugel  XxuMuuYeckodr  CBSI3M WU THIIBI bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK. https://m.edsoo.ru/00adbac6
KonrponsHas pabora Ne 1 mo Teme

5 «IloBropeHne u  yriayOieHue  3HaHUU 1
OCHOBHBIX pa3JIeioB Kypca 8 Kiaccay.

6 Knaccugukanus XuMUUECKUX peakuuid Mo bubnmnorexka HOK
pa3IUYHBIM IIPU3HAKAM. https://m.edsoo.ru/00adbcb0
TlousiTHe O CKOPOCTH XUMHUYECKOU PEAKIIHU.

7 [lonsatue o l"OIIz/IOTCHHLIX U rere I())FCHHLIX bubmorexa LIOK
peARTHAX P https://m.edsoo.ru/00adbe9a
[TonsiTMe 0 XMMHYECKOM  pPaBHOBECHH.

3 @DakTOoppl,  BIMAKOIIME HAa  CKOPOCTb bu6mmoreka [JOK
XAMHYECKOM  peakiuu U TOJIOKECHHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHSI.

9 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnuotexa [JOK
peaKkuuu. https://m.edsoo.ru/00adcade

10 Teopus 3JIEKTPOIUTHYECKON TUCCOLMALNU. bubnmoreka [JOK

CUITBbHBIC U CJIA0BIC DJICKTPOIIUTHI.

https://m.edsoo.ru/00adcd68




bu6nuoreka [IOK

11| Vonnwie ypaBHeHUs peaKimii. https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAHUU
12 B CBETE IpeaCTaBICHUN 00 Bubmorexa LHOK
bea https://m.edso0o.ru/00add5d8
AJIEKTPOJIUTUYECKON AUCCOLUALINH.
XUMHYECKHE CBOICTBA COJIEM B CBETE
13 [IPENCTABIIEHUA 00  DIIEKTPOIUTHUECKON Bubmnorexa LHOK
pea p https://m.eds00.ru/00add8b2
JTUCCOLIMAIINH.
14 IMousaTue o ruaponuse cosei Bubinorexa LIOK
b : https://m.eds00.ru/00add9d4
. bubmuorexa [JOK
15 O00011IEHNE U CUCTEMATU3ALMs 3HAHUI. hitps.//m.cdsoo.ru/00addd 12
[Tpaktueckas pabora Ne 1. «Pemenue bubnmnoreka [HOK
16
DKCHEPUMEHTAILHBIX 3a1a4». https://m.edsoo.ru/00addbfa
KourponpHuas abora Ne 2 1o Teme
17 «3J‘IGII<)T OJ'II/ITI/I‘IECKB.}I UCCOLHAINS Bubmiorexa HOK
p ’ https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIMU B PACTBOPAX).
OO6mas XapaKTepPUCTUKA rajoreHoB. bubmuotexa [JOK
18 o
XHUMHUYECKUE CBOMCTBA HA IPUMEPE XJI0pa. https://m.edsoo.ru/00addfe2
XJIOPOBOAOPO. CoistHasg KHCIOTa
19 XHMquCIfHS : CBOHCTBA OJI eHHe’ Bubmnorexa HOK
’ ¥ i https://m.edsoo.ru/00ade104
MIPUMEHEHUE.
ITpakTtuyeckas padbora Ne 2 1o TeMme
20 «ﬁon eHue COJIpﬂHOﬁ KHUCJIOTBI, U3y4YEeHUE Bubmnorexa LHOK
. y:{ i ya https://m.edsoo.ru/00ade348
€€ CBOICTBY.
Briuncnenus mo ypaBHEHUAM XUMHUYECKHUX
21 €aKIui, eciu oyEI)H U3 peareHToB JaH B brbnnorexa LIOK
PCAKIIHH, a p a https://m.edsoo.ru/00ade488
N30BITKE.
OO6mas xapakTepucTuka 3yeMeHToB VIA- bubnmoreka [JOK
22
TPYHIIHL. https://m.edsoo.ru/00ade64a
23 | AnnotponHsle MOJU(pHUKAIIN CEPBI. bubmmoreka [JOK

29



Haxoxnenne cepsl U €€ COCIMHEHUWA B
npupojie. XMMHUYECKHE CBONCTBA CEPBI.

https://m.edsoo.ru/00ade64a

CepoBogopoi, cTpoeHHE, (QU3NYECKUE U

bu6nuoreka [IOK

24 .
XUMHUYECKHE CBOUCTBA. https://m.edsoo.ru/00ade802
Oxcuppl CEpBI. Cepnas KHCJIOTa
25 buznvecKue II?I XI/IMI/I‘IECKI/IC CBOfICTBa’ bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE.
XHWMHUYECKUE pEaKIuy, JIekKalue B OCHOBE

26 | MPOMBILLIEHHOrO crnocoba  MOJyYeHMs bubnmnorexka HOK
CEpHOM KHUCIOThl. XUMHUUYECKOE 3arps3HECHHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIlle cpefibl COEJUHEHUSIMH CEpPBI.

27 Bprunciienue  MaccoBOoM  J0JIM BBIXOJA bu6mmoteka [IOK
[IPOAYKTA PEAKIHU. https://m.edsoo.ru/00adec8a
OOmas xapakTepUCTHKa 3JEeMEHTOB VA-

7g | TPYHIBL A30T, pacnpocTpaHEeHHUE B bubnmnorexka HOK
npupone, (GusMueckue U XUMHUYECKHUE https://m.edsoo.ru/00adeeab
CBOMCTBA.

29 AmMmuak, ero (u3MyecKkue M XUMHYECKHE bubnmnorexka HOK
CBOICTBA, MTOJYYCHUE U IPUMEHEHUE. https://m.edsoo.ru/00adf004
[IpakTuueckass pabora Ne 3 mo Teme

30 «ﬁon €HHUE af/[MI/IaKa U3y4YECHHUE  €ro bubmnorexa LIOK

Iy ’ yi https://m.edsoo.ru/00adf180
CBOICTBY.

31 A3oTtHas kuciota, €€ (Qulnueckue u bubnmoreka [JOK
XMMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEH aMMOHUS

3p |B KaueCTBE  MMHEPATBHBIX yIOOpEHMIA. bubnmoreka [JOK
XUMHUUYECKOE 3arpsA3HEHUE OKpYyXKarolen https://m.edsoo.ru/00adf518
CpeJibl COeIMHEHUSIMH a30Ta.
®Pochop. Okenn pocdopa (V) u pochopnas

$op pochopa (V) u pochop bubmuorexa [JOK
33 KHCTIOTa, (U3MYECKUE U  XUMUYECKUE

CBOICTBA, MOJTYyYCHHE.

https://m.edsoo.ru/00adf68a
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Ucnonp3oBanue QochatoB B  KauecTBe

34 MHUHEPAIBbHBIX noOpeHnii. 3arpsa3HeHue bubnnorexa LIOK
p . YAOOP ' p https://m.edsoo.ru/00adfc20
IpUPOIHOH cpenbl pocdaramu.

35 Yraepon, pacnpocTpaHEHHME B HOPUPOJE, bubnmnoreka HOK
(bu3NYeCcKre U XUMHUYECKUE CBOICTBA. https://m.edsoo.ru/00adfd9¢c
Okcuapl  yraepoja, uX (QU3HYECKHE |

36 | Xummueckue CBOMCTBA.  JKOJIOTHYECKHE bubmmorexa [JOK
po0JieMbl, CBSI3aHHBIE C OKCHJIOM YIIliepoja https://m.edsoo.ru/00adfebe
(IVv).

37 YronpHasa KUCJI0Ta U €€ COJIU bubmiorexa HOK

) https://m.edsoo.ru/00ae006¢c
IIpaktnueckast pabora Ne 4 mo Teme
38 "rII)OJ'I eHHe b JIEKHCIIOTO rasa bubmiorexa HOK
Y1 T wo https://m.edsoo.ru/00ae027¢
KauectBennas peakuusi Ha KapOOHAT-HOH'".
IlepBonayanbHEIE MOHSITHS 00
39 0 lPaHI/ILIeCKI/IX BeEIleCcTBax KakK 0 Bubmiorexa HOK
p https://m.edsoo.ru/00ae054¢
COEMHEHUSIX YIIIepoa.
40 Kpemuunii u ero coeqnHeHus Bubnnorexa LIOK
P ) https://m.edsoo.ru/00ae080a
[Tpaktuyeckas pabGora Ne 5. Pemenue

A1 OKCIIEPUMEHTAJIBHBIX ~ 33a/lad [0  TeMe bubnmnoreka [JOK
«Baxueiinine HEMETalJIbl " 50,4 https://m.edsoo.ru/00ae0bf2
COCIIMHEHN .

KontponrHas paGota Ne 3 1o Teme
42 «Ba;xrl){eﬁmne P HeMeTaJIbl u ux brbmorexa [TOK
https://m.edsoo.ru/00ae0e18
COCITMHEHN .
Oo6ias XapaKTepUCTUKa XUMHYECKUX

43 JJIEMEHTOB — METAIOB. MeTammdeckas bubnuotexa [JOK
CBA3b M METAJUIMYECKAsd KpUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemiérka. PU3MYECKHE CBOMCTBA METAJUIOB.

44 XuMHUYecKre CBOICTBA METAJIJIOB. bubnuotexa [JOK

DJICKTPOXUMUYECKUN  pAl  HANPSHKEHU

https://m.edsoo.ru/00ael 156
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MCTAJJIOB.

OOmme cnocoObl TOJMYYEHUS METaJUIOB.
CrutaBel.  Bpluncnenus 1o ypaBHEHHSM

bu6nuoreka [IOK

45 XAMHYECKUX PEaKIUh, €ClIM OJIUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJICPKHUT MPUMECH.
46 | IlonsTHe 0 KOPPO3UM METAIIIOB bubmmorexa LIOK
) https://m.edsoo.ru/00ac1278
bubnuorexa [JOK
47 IlenowHple METAILIEL. https://m.edsoo.ru/00ae14b2
48 OKCHUJIbI M TUAPOKCHUIBI HATPUS U KAJIUS Bubinorexa LIOK
) https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAUIBI — KAIBLUNA U bubnuorexa [HOK
MarHui. https://m.edsoo.ru/00ael15¢e8
50 Baxnelnme coenMuHEHNS KaJIbIUI Bubmorexa LHOK
a LML https://m.edsoo.ru/00aec15e8
51 0O0001IeHne U CUCTEMAaTU3AIHS 3HAHWI.
N N bubmmoreka [IOK
52 | KéctkocTh BOJBI M CIIOCOOBI €€ YCTPaHEHMS. https-//m.edsoo.ru/00ac1 886
IIpaktnyeckas pabora Ne 6 10 TeMe
53 ")IIZéCTKOCTB BI())I[I)I U MeTombpl  eé Bubmiorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHeHus'".
. bu6nuoreka [IOK
>4 AJTFOMHHHIH, https://m.edsoo.ru/00aelc64
55 AmodorepHble CBOMCTBA OKCHJIa 51 bu6mmoreka [JOK
TUAPOKCHUJIA. https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
26 Keneso. https://m.edsoo.ru/00ac1d86
57 Oxcunel, ruapokcuabl u conu xenesa (1) u but6mmoreka [IOK
xenesa (111). https://m.edsoo.ru/00ae35e6
58 O00011eHre U cUCTEMAaTU3ALNS 3HAHUI
59 | Ilpaktuueckas pabora Ne 7. Pemenue bubnuorexa [JOK
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SKCHICPUMCHTAIIbHBIX 3aga4 1o TEMEC
«Baxneimuye MeTaIbl U UX COCOUHCHUA».

https://m.edsoo.ru/00ae3de8

Bbruucnenuss mo ypaBHEHMSM XUMHUYECKUX
peakuuii, ecliM OJMH U3 pPEarcHTOB [aH B

60 | M30BITKE WM  COIEPKUT  IMPUMECH 1 Bubmmorexa ITOK
o : https://m.edsoo.ru/00ae1750
Bpluucnenuss MaccoBoil 10U BBIXOJIA
MPOAYKTA PEAKIUU.
61 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN. 1
62 Kontponbnas pabora Ne 4 mo Teme 1
«BaxkHenmme MEeTaJJIbl U UX COCTMHEHUSI.
63 BemectBa u Marepuanabl B TOBCEIHEBHOM 1 bubnmnoreka [HOK
JKU3HU YET0BEKA. https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3HEHUE  OKpYyKarouleh 1 bubnuorexa [HOK
cpenpl. https://m.edsoo.ru/00ae4270
65 Ponp XuMum B pemieHMHM 3KOJOTHYECKHX 1 bubmuoreka [JOK
pooJieM. https://m.edsoo.ru/00ae4270
66 PesepBHblit YPOK. O6o061eHne u 1 bubmmoreka [JOK
CHCTEeMaTH3alus 3HAHUH. https://m.edsoo.ru/00ae0dOa
67 PesepBHblIit YPOK. O60611eHne u 1 bubmuoreka [JOK
cucTeMaTu3als 3HaHuH. https://m.edsoo.ru/00adb33c
63 PezepBHblit YPOK. O6o0061eHne u 1 bubmmoreka [JOK
CHCTEeMaTH3alusI 3HaHUH. https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

Xumus 8 knacc: yueOHuk/H.E. Kysnenoa, U.M. Turtoa, H.H. I'apa, M.: Benrana-I'pad,
2019.
Xumus 9 xnacc: yueonuk/H.E. Kysnenoa, U.M. Turtoa, H.H. I'apa, M.: Benrana-I'pad,
2019.

METOAUYECKHUE MATEPHUAJIBI IJISA YYUTEJIA

Xumus 8 kinacc: pabodast TeTpaab A ydanmxces oomeoopazoBaTenbHbIX oprann3anuii H.H.
I'apa, M.A. AxmeroB, M: Benrana-I'pad, 2020.
Xumust 9 kiacc: paboyvast TeTpajb s ydaruxcs oomeoopazoBareabHbix opranu3amuid H.H.
I'apa, M.A. AxmetoB, M: Benrtana-I'pad, 2020.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCBHblI CETH
HUHTEPHET

1. O6pazoBarenpHas mwiathopma AKiacc;
2. Poccuiickas anexktpoHHas mkoga (POLI);
3. infourok.ru;

4. videouroki.net;

5. Mos lkona
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