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QOenepanbHas pabouas mporpamMma Mo ydyeOHOMY MpeaMmery «Xumus» (mpeaMeTHas 00JacTh
«EcTecTBeHHO-HAY4YHbIE MPEIMETHI») (/1ajlee COOTBETCTBEHHO — MPOrpaMMa MO XWMHUHU, XUMUSA)
BKJIIOUYAET MOSICHUTEIBHYIO 3aMHCKY, COJIEpKaHne 00yUeHHUS], ITTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS
MIPOrpaMMBbl 110 XUMHUH, TEMATHYECKOE MIJIaHUPOBaHUE.

IHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHUHM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHs COCTaBIIEHA Ha
OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 0Opa30BaTENbHON HpOrpaMMmbl
OCHOBHOTO o0miero obpaszoBanusi, npenacraBieHHbix B @I'OC OOO, a Takxke Ha OCHOBE
benepanbHoOil paboueld mporpaMMbl BOCIIHTAHUS M C y4E€TOM KOHIEMIMH MPETOJIaBaHuUs
yueOHOro npeamera « XUMus» B 00pazoBaTesbHbIX opranuzanusax Poccuiickoit @enepanun.

[Iporpamma mo XuMHHM AaéT MPEICTaBICHUE O IENAX, OOIIeH CTpaTrernu OOydeHHS,
BOCIIMUTAHUS U PAa3BUTHUS OOYYAIOMIMXCS CPEACTBAMM Y4eOHOro MpeaMeTa, yCTaHABIMBAET
00s13aTeNIbHOE MPEAMETHOE COJEpKaHUE, MPEAYyCMAaTPUBAET pacIpeiesieHue ero no Kjiaccam
U CTPYKTYpUpOBaHME IO pas3fesaM U TeMaM I[porpaMMbl IO XHUMHUH, OIpelessieT
KOJIMYECTBEHHbIE W KAUECTBCHHBIC XapaKTEPUCTUKH COACPKAHHUS, PEKOMEHIyEMYIO
MOCJIEI0BAaTENIbHOCTh M3YUYEHUSI XMMUU C YYETOM MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKH y4eOHOIo Impolecca, BO3pacTHBIX 0COOEHHOCTEN 00y4JaroNInXCs, ONpeesieT
BO3MOKHOCTH TIpeIMeTa ISl peau3anui TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI OCHOBHOU
o0Opa3oBaTebHON MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs, a TaKkke
TpeOOBaHMH K pe3yiabTaTaM OOYYEHHsS XMMHH Ha YpPOBHE LENed W3y4YeHHs MpeaMeTa U
OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHON JAEATENbHOCTH OOYy4alolIerocsi Mo OCBOCHHUIO
y4eOHOT0 COJIepIKaHuUS.

3HaHUEe XUMUH CIYXHUT OCHOBOM Ui (hOPMUPOBAaHUS MHUPOBO33PEHHUSI 00yUaIOIIErocs,
€ro TPEeCTaBICHUH O MaTepUaIbHOM EIMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIC
XMMHEH TIPEICTABICHUS O B3aWMOIPEBPAIICHHSIX JHEPTUM W 00 HBOJIOIMHU BEIIECTB B
MPUPOJE, O MYTAX PEIICHUs TI00ATbHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHS YEJIOBEUECTBA —
CBIPBEBOM, HHEPreTHYECKO, MHILEBOM M HKOJIOTMYECKOM Oe30macHOCTH, MpodieM
3/IpaBOOXPAHEHUSI.

N3yueHne xumuu:
CIOCOOCTBYET peaqu3aliil BO3MOXXHOCTEH 11 caMOpa3BUTHS H  (POPMUPOBAHUS
KYJIBTYPBI JUYHOCTH, €€ 001Iel U PYyHKITMOHAILHON rPaMOTHOCTH;

BHOCHT BKJIaa B (OPMHUPOBAHWE MBIIUICHUS HM TBOPYECKHX CIHOCOOHOCTEH
00yYaroIIMXCsl, HABBIKOB UX CAMOCTOSITEIILHON YUeOHOM ACSITEILHOCTH, SKCIIEPUMEHTATbHBIX
MU HUCCIIEA0BATEIbCKUX YMEHHUH, HEOOXOAMMBIX KaK B IMOBCEIHEBHOW JKHU3HMU, TaK W B
npodeccuoHaNbHON e TENHHOCTH;

3HAaKOMHT CO CIEeNU(DUKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO
B3IJISI/1a Ha €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBISACTCS OTBETCTBEHHBIM ATAIlOM
B (hOPMHPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH O00YyUarOIINXCS;

crocoOCTBYeT (POPMHUPOBAHMIO LIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO-HAyYHbIM
3HAaHUSAM, K TIPUPOJE, K UYEIOBEKYy, BHOCHT CBOH BKJIaJ B JKOJOTHYECKOe 0Opa3oBaHHE



00y4JaroIIHuXCHl.

JlaHHbIE HampaBJIeHUs] B 00YYEHUU XUMHUU 00€CIIeYMBaIOTCS CeU(UKON CoAepKaHms
y4eOHOr0 TMpeaAMeTa, KOTOPBIA SIBISETCS IMENarorH4eckd aJanTUPOBAHHBIM OTPaKEHUEM
0a30BOM HAyKH XMMUU HA OMIPEACIEHHOM 3Tare e€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHusi OPUEHTUPOBAH HA OCBOCHUE
00y4aroMMHCs CUCTEMBI IEPBOHAYANIBHBIX MOHSITUI XUMHH, OCHOB HEOPTaHUUECKON XUMHUHU
Y HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX IIOHATUNA OPraHUYECKON XUMHUH.

CtpyKTypa coaepxaHusi IporpaMMbl 0 XUMUHU cPOpMUpPOBaHA HA OCHOBE CUCTEMHOTO
noaxozaa K e€ uzyuenuto. ComepxxaHue CKIQIbIBACTCS U3 CUCTEMbl MOHSATUNA O XUMHYECKOM
JJIEMEHTE M BEIECTBE M CHUCTEMBI MOHSATHUH O XuMUyeckoil peakuuu. O6e 3TH CUCTEMBI
CTPYKTYPHO OPraHW30BaHbl MO MPUHIHUITY MMOCIEIOBATEILHOIO PAa3BUTHUS 3HAHUI HAa OCHOBE
TEOPETUUECKUX MPEICTABICHUN Pa3HOI0 YPOBHS:

ATOMHO-MOJICKYJIIPHOTO YYCHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,
[Tepuoanueckoro 3akona JI. 1. MeHieneeBa kKak OCHOBHOTO 3aKOHA XMW,
YYCHHS O CTPOSHUHU aToMa U XMMHUYECKOM CBSI3H;

MpeACTaBICHUN 00 SIEKTPOTUTHICCKOMN UCCOIMAIIMHN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUSI PACCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IMOJYYECHHBIX H
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIbHO OT OJHOTO YPOBHS K JIPyromy,
BBITIONHSAA (QYHKIIMU OOBSICHEHUS W TIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUSI U BO3ZMOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U TTOTYUYECHUS U3YYaeMbIX BEILIECTB.

OcBoeHHMe MporpaMMbl M0 XMMHUU CHOCOOCTBYET (DOPMHPOBAHUIO MPEACTABICHUS O
XUMUYECKOW COCTABIISIIOLIECH HAYYHOM KapTHHBI MUpPA B JIOTMKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOLIECHUS K HayYHOMY 3HAaHUIO M METOJaM II03HaHUs B Hayke. M3ydeHue
XUMHUH TPOUCXOANUT C MPHUBJICUCHUEM 3HAHUA U3 paHee U3YYCHHBIX YUEOHBIX IMPEIMETOB:
«Oxkpyxkarouuii Mupy», «buonorus. 5—7 kinacce» u «Pu3nka. 7 Kaacey.

[Tpu M3y4yeHNN XUMUHU MPOUCXOAUT (HOPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOW HAYKH
KakK 00JIaCTU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON JAESITeIbHOCTH YeJIOBeKa U Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTYypbhl. 3ajada y4eOHOro IpeaMeTra COCTOUT B
(hopMUPOBaHUU CUCTEMbI XUMHUYECKUX 3HAHWN — Ba)KHEHIINX (haKTOB, MMOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUM, TOCTYITHBIX 0000IICHIIT MUPOBO33PEHYECKOTO XapaKTepa, s3bIKa
HAyKH, B IPUOOIIEHNN K HAYYHBIM METOaM MTO3HAHUS PU U3yUYEHUH BEIIECTB M XHMHUYECKIX
peakiuii, B (OPMUPOBAHWU W Pa3BUTHU IO3HABATEIHHBIX YMEHUM M HUX MPUMEHCHHH B
y4eOHO-TI03HABATEIIbHON M y4eOHO-HCCIE0BATENLCKON JESITEIbHOCTH, OCBOCHHUH IPAaBUI
0e30macHOro 0OpaIleHusl C BEIIECTBAMH B TTOBCETHEBHON KU3HHU.

[Tpu m3ydyeHnn XMMUU Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs BaXXHOE 3HAYCHUE
npuoOpeNr TaKue 1esH, Kak:

— (popmMupoBaHUe UHTEIJIEKTYyaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHuIo,
COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSITHIO PEUICHUMN, CIIOCOOHOM alanTHpPOBATHCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HH;



— HampaBJIEHHOCTh OOYy4YEHHUsI HAa CHUCTEMAaTHYECKOE MPUOOIICHHE OOydarouuxcs K
CaMOCTOSITEIbHOM  TTO3HABAaTEJIbHOM  JESATEIbHOCTH, HAyYHBIM METOJaM  ITIO3HAHUA,
(hopMUPYIOIIMM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHUH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYUYaIOIIMMUCS OIbITa
pa3zHoo0pa3HO AeSITeTbHOCTH, IIO3HAHUS M CAMOTIO3HAHMSI, KIIFOUEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIUH ), UMEIOIINX YHUBEPCATBLHOE 3HAUCHUE JIJIS1 PA3TUYHBIX BUJIOB JIEATEIIBHOCTH;

— dopmupoBanue oOmiel (GyHKIIMOHATBHON U €CTECTBEHHO-HAYYHOW IpaMOTHOCTH, B
TOM YHUCJIE YMEHUM OOBSICHATh U OLICHUBATH SIBJICHUS OKPY>KAIOILIEr0 MUPA, UCIIOIb3Ys 3HAHUS
U OIBIT, MOJYYEHHBbIE MPU U3YYCHUH XUMHUHU, NPUMEHATh UX NpPH pEHIeHHH MpodiieM B
MMOBCEAHEBHOM )KU3HU U TPYJAOBOU JAEATEIbHOCTH;

— (dopmupoBaHue y 0O0ydYarOUIMXCd TyYMAaHUCTHYECKHMX OTHOIICHWH, TOHUMaHUs
[EHHOCTH XUMUYECKUX 3HAHUU JJIs1 BBIPAOOTKH SKOJIOTUYECKHU 11€TIECO00pa3HOTO TOBEICHUS
B OBITY U TPYAOBOH JEATENBHOCTH B IIENIAX COXPAHEHUSI CBOErO 370POBBS U OKPYKAIOIIEH
MIPUPOIHOM CPELBI;

— Dpa3BUTHE MOTHUBAIlMM K OOYYEHHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOGHHUS OOIIEUEIOBEUYECKHX I[IEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIs U HANIPABICHHOCTH JaTbHEHIIIEr0 00yUeHHUS.

OO6m1ee YKCiIo YacoB, OTBEAEHHBIX /I U3YUYCHHUS] XUMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBanusi, cocrapisieT 136 yacoB: B 9 kinacce — 68 "acoB (2 yaca B HEZIEJIO).

[TocnenoBaTenbHOCTh U3YUYEHHUS TEM B paMKax MPOTPAMMBbI [0 XUMUHU B IPEEIaX0IHOTO
KJIacca MOKET BapbUPOBATHCS.

COJEP) KXAHUE OBYYEHUA

9 KJIACC
BemecTBo 1 XuMH4YeCKas peaKkuus

[lepuoguueckuit 3akoH. Ilepmomnueckas cucrema XuMHYECKUX dneMeHToB [[. U.

MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHUX JIEMEHTOB
MEePBBIX TPEX MEPUOOB, Kajusl, KadbllUd U UX COCIUHEHHH B COOTBETCTBHH C IOJOKCHHEM

31eMeHTOB B [leprnoanyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CTpOCHI/Ie BCIIIECTBA: BHJbl XMMHYECKOM CBS3U. THIIBI KPpUCTAJUIMYCCKUX peHIéTOK,

3aBUCHUMOCTh CBOMCTB BCIICCTBA OT THUIIA KpHCT&JIJIH‘-ICCKOfI peIJ_IéTKI/I Hu BHUAA XUMHUYECKOM CBSI3U.
KJ'IaCCI/I(i)I/IKaHI/IH H HOMCHKJIATypa HCOPraHMYCCKHUX BCIICCTB. XHUMHYECKHUE CBOMCTBaA
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BEIIECTB, OTHOCSIIMXCA K pa3jIMYHbIM KJIacCaM HEOPraHMYECKUX COEAMHEHMM, IeHeTHYecKas
CBSI3b HEOPTAHUYECKUX BELIECTB.

Krnaccudukanuss XMuMUYECKUX peakIHil M0 pa3InyHbIM MpHU3HAKaM (IO YUCIY U COCTaBY
YYaCTBYIOILMX B PEAKIIMHU BEIIECTB, IO TEIUIOBOMY 3((PEKTY, N0 N3MEHEHUIO CTENIEHEN OKUCIEHUS
XUMHYECKMX DJIEMEHTOB, MO OOpaTUMOCTH, TIO Yy4YacTUIO KaTauu3aropa). OK30- U
SH0TEPMHUUYECKHE PEAKIINH, TEPMOXUMUUYECKUE YPABHEHUS.

[Tonsitne o ckopoctu xummuueckoil peakinuu. [lonsarue o6 oOpaTUMBIX MU HEOOpPATUMBIX
XUMHYECKHUX peakiusax. [IoHATHe 0 TOMOreHHBIX U Te€TepOreHHbIX peakiusax. [lonarue o katanuse.
[TonsATHE 0 XUMHUECKOM paBHOBECUU. DAKTOPHI, BIUSIOLUIME HA CKOPOCTh XUMUUECKON peaKuu U
ITOJIO’KEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCTUTENBHO-BOCCTAHOBUTEIbHBIE  PEAKIUU, DIIEKTPOHHBIA OanaHCc OKUCIUTENbHO-
BOCCTaHOBHUTENIBHOW peakund. COCTaBIEHUE YPAaBHEHHMM OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakiuii ¢ UICTIOJIB30BaHUEM METO/1a AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUUECKON TUCCOLMALMA. DJIEKTPOIUTHI U HEANEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHU3M JUCCOLMAlUY BEIIECTB C Pa3IMYHBIMU BUJIaMH XUMHUYECKOH cBs3u. CTeneHb
nuccounanuu. CusbHbIE U c1a0ble 3JIEKTPOIUTHI.

Peakniun moHHOrOo OOMeEHa. YcCIOBHS MPOTEKAHMsI PeakIMii MOHHOTO OOMEHa, TMOJHbIE U
COKpalI€HHbIE MOHHBIE ypaBHEHHMs peakiuil. CBONCTBA KHUCJIOT, OCHOBAaHUM M COJIEM B CBETE
MpeACTaBIeHUN 00 AIIEKTPONMTUYECKON aucconuanuu. KadecTBEHHBIE pEaklMd Ha WOHBI.
[TonsiTHE O THApPOTU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENISIMH KPUCTAIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIEeCTB —
METAUIOB M HeMmeTaioB (rpadura © anmasza), CIOXKHBIX BEIIECTB (XJIOpHAA HATpus),
UCCJIeIOBAaHUE 3aBHCHUMOCTU CKOPOCTM XHMMHUYECKOW peakUuu OT BO3JACUCTBUS Pa3TUYHBIX
(akTOpOB, MCCIIEIOBAHUE DJEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, MpoOIecca AUCCOIHAINN
KHCJIOT, IIEN0Yel U cosieil (BO3MOKHO MCIOIb30BAHUE BUIE0 MAaTEPHAIOB), IPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIUX TPU3HAKKA TPOTEKaHUsl peakiuil MOHHOro obmeHa (oOpa3zoBaHHME OCalKa,
BbIICJIEHUE Ta3a, 0O0pa30BaHME BOJbl), OIBITOB, WUIIOCTPUPYIOIIUX HPUMEPHl OKHUCIUTENIHHO-
BOCCTAaHOBMTEJIBHBIX PEAKUUN (FOpEHUE, pEeaklMM pa3joKEHUs, COECAUHEHUs), pacro3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IOMOILNBIO KAayeCTBEHHBIX pPEAKUUMH Ha HOHbBI, pEIlIeHUe
9KCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemertannbl u uX coefuHEeHUA

OOmras xapakrepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTePHBIE CTEIICHU
okucienus. CTpoeHre U (QU3NYECKUe CBOMCTBA MPOCTHIX BEIIECTB — TajlOTEHOB. XUMHUYECKUE
CBOIICTBa Ha mpuMepe Xjopa (B3aUMOJEWUCTBHE C MeTaUlaMH, HEMeTalslaMH, IeJoYaMu).
XnopoBogopoa. ConsiHas KUCIOTA, XUMUYECKUE CBOMCTBA, MOJyYeHHE, MpuMeHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOJAOPOJA HA OpPraHM3M 4YeloBeKka. BaxHelmme XJIOpuApl U UX HAXOXICHUE B
MIPUPOJIE.

O6mas xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OcoGeHHOCTH CTpPOEHHSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne M (U3NYeCKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOpOJia U Cepbl. AJUIOTPONHBIE MOAUGPUKALIMU KUCIOPOJa U cepbl. XMMHUYECKHE CBOMCTBA
cepbl. CepoBOJIOpOJ, CTpoeHHe, (U3MYECKHE M XUMHYECKHUe cBOMcTBA. OKCHIBI CEpbl Kak
NpEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHasi KHUCIOTa, (PU3MYECKHEe U XMMUYECKHE CBOMCTBA
(oOmme Kak MmpeacTaBUTENs Kilacca KUCIOT U crienupuieckne). XUMHIECKHUE PEaKIINH, JeKaIIne
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B OCHOBE IIPOMBIIIIJIEHHOTO CI1OCO0a MOJIyUYeHUsl CEpHOM KUCIOTHL. [IpMeHeHre cepHOi KUCTIOTBHI.
Conu cepHOW KHCIOTBHI, KaueCTBEHHas peakuus Ha cyiabdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUHN B IpUpoJe. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOUIEH Cpellbl COCIUHEHUSIMH CEpbI
(KUCIOTHBIE O], 3arPA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAILIEHUS.

OO6mas xapaktepuctuka nsyeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIE CTENEHH OKHCIEHUsA. A30T, pacnpoCTpaHEHHWE B MpUpoje, (U3HUECKHE U
XUMH4YeckHe cBoicTBa. KpyroBopot azota B mpupojae. AMMUaK, ero Gu3nyeckue 1 XuMHUYeCKue
CBOICTBa, NoJlyueHHE U npumeHeHue. Conu aMMOHMS, UX (PU3NUECKUE U XUMUYECKHE CBOMCTBA,
npumeHeHne. KadyecTBeHHasi peakuys Ha MOHbBI aMMOHHs. A30THasg KHUCJIOTa, €€ IOJy4YeHHeE,
¢duzmyeckue M XUMUYECKHE CBoMcTBa (0OlIMe Kak NpeIcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckue). Mcnonpb3oBaHre HUTPATOB M COJEH aMMOHHUSI B KauecTBE MHMHEPaIbHBIX
yaoOpenuii. XuUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEeH Cpelbl COCTUHEHHUSIMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3/yXa, MOYBBI M BOJ0EMOB). Dochop, amroTpomHbie MoaubUKAIUN
docdopa, pusznueckue u xumuuyeckue cBoiictBa. Oxcuna dochopa (V) u dochopnas kucnora,
busznueckne M XUMHYECKUE CBOMCTBa, mnoiydeHue. Mcmonb3oBanue ¢ochaToB B KadyecTBe
MUHEpaJIbHBIX YAOOPEHHUI.

O6mas xapaktepuctuka d31eMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTepHbIE CTETNIEHU OKHUCIIECHUA. YTIIEpOJl, alIOTPONHbIE MOAU(UKAIINK, PACIPOCTPaHEHHE B
npupoje, pu3nueckre U XuMHUeckre cBorcTBa. AncopOuus. KpyroBopot yriepoja B mpupo/e.
Oxkcuapl yriepoaa, ux (pu3nyeckue U XMMHUUECKHUE CBOMCTBA, IEWCTBUE HA JKUBBIE OPTraHU3MBI,
MOJTyYeHHE U MPUMEHEHHE. DKOJOTHUECKHUEe MPOoOIeMbl, CBA3aHHbIC ¢ OKcuaoMm yriepoaa (1V),
TUN0TEe3a T100aJbHOr0 MOTEIUICHUS KIIMMaTa, HTapHUKOBBIN 3P PeKT. YroapHas KUCIOTa U e€ Colu,
ux (pU3MYecKre U XMMHUYECKUE CBOMCTBA, MOJyuyeHHEe U TpuMeHeHrne. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEITLCKOM
XO35IMCTBE.

[lepBoHauanabHble MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAaK O COEIMHEHUSAX yriepoja
(MeTaH, 3TaH, 3TUIIEH, alleTUIECH, 3TaHOJ, TJIULEPUH, YKCYCHas KucioTta). [IpuponHble HCTOYHUKH
YIJI€BOAOPOJIOB (YIrojib, MPUPOIHBIN ra3, HeTh), MPOAYKTHI UX NepepadOTKH (OE€H3UH), UX POJb B
ObITYy U TPOMBITINIEHHOCTH. [loHSATHE O OMOJIOTMYECKM Ba)KHBIX BEIIECTBaxX: KHpax, Oeikax,
yIJeBoJAaX — M WX POJM B JKU3HMU YeJoBeKa. MarepuaibHOE €AMHCTBO OPraHMYECKHX M
HEOPraHWYECKUX COEIUHECHUMN.

Kpemnuii, ero ¢usmdyeckue M XUMHUYECKHE CBOWCTBa, IOJyYe€HHWE ¢ TPUMEHEHHUE.
Coenunenust kpemHus B ipupoie. O6miue npencraBieHus 06 okcuae kpemuus (1V) u kpemuueBoi
kuciore. CUIMKATHI, UX UCIIOJIb30BaHHE B OBITY, B IPOMBIIIUICHHOCTH. BaykHel1ne CTponuTeIbHbIe
Marepuaibl: KepamMHKa, CTEKJIO, IIEMEHT, O€TOH, jkene300eToH. I[IpoGiembr Oe3omacHOro
WCIIOJIb30BAHUS CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHON KU3HMU.

Xumuueckuit Ikcnepumenm:

u3ydeHue oOpa3loB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI, MPOBEICHHE
Ka4eCTBEHHBIX pEaKIMi Ha XJOPHUI-UOHBI U HAOJIOJICHHE MPU3HAKOB MX MPOTEKAHMS, OTBITHI,
oTpaxkaromnue (U3NYECKHe U XUMUYECKHE CBOWCTBA TAJIOTCHOB M MX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPHANIOB), O3HAKOMJIEHHME C 00pa3lamMu XJIOPHUIOB (TajoreHUioB),
O3HaKOMJICHHE ¢ oOpa3mamMu cepsl W €€ COeAMHEHUSMH (BO3MOXKHO HCIOJIH30BAHHE
BUJICOMATEpUANIOB), HaONIOJIeHHE TMpollecca OOyriauMBaHUs — caxapa TMoj  JAeicTBUEM
KOHLEHTPUPOBAHHOM CEPHOW KHUCIIOTHI, U3yUYEHUE XMMUYECKUX CBOWCTB pa30aBIEHHON CEpHOM
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KHUCIIOTHI, MPOBEJCHUE KAYeCTBEHHOW peaknuu Ha Cyib(paT-uoOH W HAOIIOJCHHE MpU3HaKa eé
MIPOTEKAHMSI, O3HAKOMJIEHHE C (PU3WYECKMMHU CBOMCTBaMH a3oTa, pochopa M MX COECOUHEHUI
(BO3MOXHO HCIIOJB30BaHNE BUCOMATEPHAIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX YI0OpECHHIH,
MoJydyeHue, coOupaHue, paclo3HABaHME U HW3YYEHHE CBOMCTB aMMHaKa, TMPOBEICHHE
KauyeCTBEHHBIX peaKklMii Ha MOH aMMOHHUS U (hochaT-uOH U U3yUeHHE MPU3HAKOB UX MPOTEKaHUS,
B3aMMO/JICHCTBUE KOHUEHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MeIbI0 (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), U3yUEHUE MOIeNIel KPUCTAJUTMUECKUX PEelIETOK ajamasa, rpadura, Gpysiepena,
O03HAKOMIJICHHE C TMPOIECCOM aJCOPOLUU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTa3a, IMOIy4YeHUE, COOMpaHHE, paclo3HAaBaHWE U H3YYEHUE CBOMCTB
YIJIEKUCIIOTO ra3a, MPOBEICHHE KaueCTBEHHBIX PEeaKInii Ha KapOOHAT U CUITUKAT-UOHBI U U3yYCHUE
IPU3HAKOB HX IPOTEKAHUS, O3HAKOMJIEHUE C MPOAYKLIHMEH CUIMKATHOW NPOMBIIUIEHHOCTH,
pelieHne YKCIePUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelIne HeMeTalIbl U UX COCAMHEHUS.

MeTtaJuibl U MX COCAUHECHUS

OO6m1as xapakTepUCTUKA XUMUUECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAHUHU UX TIOJIOKEHUS
B Ilepuonuueckoil cucreme xumuueckux siemMeHToB . M. MenaeneeBa U CTpOECHUsT aTOMOB.
Crpoenne wmetamioB. Mertaminyeckass CBSI3b W METALIMYECKAs KPUCTAJUIMYECKas PEIIETKA.
DNEeKTPOXUMUYECKUIN psAl HanpsDKeHUM MeTauioB. PuU3NUecKue M XHMHYECKHE CBOMCTBA
MeTtaiioB. OO0mue cnocoObl mosydeHus: MeTauioB. [loHsTHE 0 KOppO3UM METaIOB, OCHOBHBIC
crocoObl 3amUThl WX OT Koppo3uu. CriaBbl (CTallb, YYTyH, AIOPATIOMUHUNA, OpOH3a) M UX
MIPUMEHEHHE B OBITY ¥ IPOMBIITUICHHOCTH.

[I{emouHbIe MeTAILIBL: TTOJI0KEHUE B [leproanueckon cucTeMe XuMUYEeCKUX aneMeHToB /1. 1.
MenpeneeBa, CTPOCHUE UX aTOMOB, HAXO0KJIEHUE B ITpupoae. PU3nyecKkrne 1 XMMHUYECKHE CBOMCTBA
(Ha npumepe Hatpus U Kanusi). OKCUABI U THAPOKCHUIBI HATPpUs U Kanus. [I[puMeHeHune menoyHbIX
METAJUIOB U UX COSTUHEHUH.

[IlenoyHO3eMeNIbHBIE METAJIBl MATHUN M KaJlbIIUi: TTOJI0)KEeHUe B [lepuoanyeckon cucreme
xumuueckux sneMeHToB JI. M. MeHnneneeBa, CTpoeHHME MX aTOMOB, HAXOXJCHHE B TPHUPOJE.
Ou3nyeckue U XMMHYECKHE CBOMCTBA MarHus M Kaublusd. BakHEWIIne COCOUHEHUS KaJlbLUs
(oxcup, rugpokcu, conn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEeHHUS.

Amomunuii: nonoxenue B llepumonuueckoil cucreme xumuueckux saeMeHtoB . U.
MenpeneeBa, CTpOEHHE aTOMa, HaxoXkAeHUE B mpupoae. Ouzndeckrue U XMMHUYECKHE CBOMCTBA
amroMuHUs. AMGOTEpHBIE CBOWCTBA OKCHIA M TUAPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepuomuueckod cucremMe xXumudeckux osnementoB J[. H.
MenpeneeBa, CTpOEHUE aTOMa, HaxoXkAeHUE B mpupoae. Ouznueckrne U XUMHYECKHE CBOMCTBA
xene3a. Oxcuawl, rugpokcuasl U comu keneza (1) u xemeza (l11), ux cocraB, cBoiicTBa u
MOJTy4YEHHUE.

Xumuueckuit Ikcnepumenm:

03HAaKOMJICHHE ¢ 00pa3llaMi METAJIJIOB U CIUIABOB, MX (PU3NUECKUMU CBOMCTBAMU, H3yUCHUE
pPEe3yIAbTAaTOB KOPPO3UU METAILIOB (BO3MOXXHO MCIIOJIb30BAHKE BUACOMATEPHAIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KalbI[Usi MW HATpus ¢ BOJAOW (BO3MOXKHO HCIOJIb30BaHHE
BHJIEOMATEpUaJIOB), HCCIEIOBAHUE CBOMCTB JKECTKOM BOJBI, MpOIECCAa TOPEHUs JKele3a B
Kuciaopone  (BO3MOXHO  HCIOJB30BaHHE  BHUAECOMATEPHANIOB), NPU3HAKOB  IMPOTEKAHUS
KaueCTBCHHBIX PEaKI[Ui Ha MOHBI: MArHUs, KaJIbIIHS, ATFOMUHUS, ITMHKA, xene3a (1) u xenesa (111),
meau (1), HaGmroeHne U onucaHue MPOIECCOB OKPAITMBAHUS TIAMEHN HOHAMU HATPHS, KaIHsl U
KaJIbIUsl (BO3MOXHO HCIIOJIb30BAaHHE BHUIECOMATEPHAIIOB), UCCIEAOBaHNE aM(POTEPHBIX CBOMCTB
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TUAPOKCHIA ATOMUHMS M THIPOKCHAA LIMHKA, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/Ja4 IO TEME
«BaxxHenmme MeTamibl U UX COCTHHEHUS.

XuMHS ¥ OKPYKAKIIAS cpeaa

BemectBa m mMarepuanbsl B MOBCEAHEBHOM XKU3HU YEIOBEKa. be30ormacHoe MCIoab30BaHUE
BEIIECTB M XUMHUYECKHMX peakiuil B ObiTy. [lepBas moMomb Npu XUMHYECKHX OXKOrax H
OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromle cpenbl (mpeaenbHas JOMycTUMas KOHIICHTpaIus
BemecTs, nanee — [1JIK). Poib xuMuu B peniieHu# 3K0JIOTHUYECKUX TPOOIeM.

Xumuueckuit sIkcnepumenm:

M3yueHHe 00pa30B MaTepUasoB (CTEKIIO0, CIJIaBbl METAJJIOB, MOJMMEPHBIEC MaTEPHAIIbI).

Mescnpeomemnbwle cea3u

Peanu3anus MexnpeaMEeTHBIX CBS3€l NPU W3YYEHUM XMMHM B 9 Kiacce OCyLIECTBISAETCA
Yyepe3 UCTIOIb30BaHNe KaK OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUN, TaK U TIOHATUM, SBIISIOIIUXCS
CHUCTEMHBIMU I OTAEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBeHHO-HAYyUHBIC TIOHATHS: HAYYHBIHN (haKT, TUIIOTE3a, 3aKOH, TEOPUSs, aHAIIH3,
CUHTE3, Kiaccu(ukanusi, NEPUOIUYHOCTh, HAOIIOJEHNUE, OSKCIEPUMEHT, MOICIUPOBAHHUE,
MU3MepeHue, MO/JIeNb, SIBJICHNE, TAPHUKOBBIN A (HEKT, TEXHOJIOTHUS, MaTepUaJIbl.

Odusuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HW30TOIHI,
pPaauOaKTUBHOCTb, MOJEKYJa, JJIEKTPUYECKUN 3apsj], M[POBOAHUKH, MOJYIPOBOJHHUKH,
IUDJIEKTPUKH, (DOTOIJIEMEHT, BEILIECTBO, TEIO, OOBEM, arperaTHoe COCTOSTHUE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KPUCTALITUYECKAs! PEIIETKA, CIUIaBbl, (PU3MUECKUE BETUYNHBI, €TMHUIIBI
W3MEpPEHHSs, KOCMUYECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocuntes, avixanue, Ouochepa, dKOCHUCTEMa, MHUHEpAIbHBIE YI00pEHUS,
MHKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, MUTATEIbHbIE BEIIECTBA.

I'eorpadust: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, TIOJIE3HBIE HCKOTIAeMBbIE,
TOIUJIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBIIIO XUMHHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUS NPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOCTUTAIOTCS B X0JIe OOYyYEHUS XMMHH B €AMHCTBE Y4eOHON M BOCITUTATEILHOMN NIEATEIHbHOCTU B
COOTBETCTBUHU C TPAAULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMHU U TYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMH, TPUHSATHIMH B OOIIECTBE MpPaBWJIAMA W HOPMAaMH IIOBEJEHUS U CIOCOOCTBYIOT
mpolreccaM CaMOTIO3HAHMSI, CAMOPA3BUTHS U COIMATU3AINN 00YIAFOTITIXCS.

JIMYHOCTHBIE pEe3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM IMO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMH M PACIIMPEHHE OIbITA JECATEIbHOCTH Ha €€
OCHOBE, B TOM YMCJIE B YACTHU:

1) maTpMoTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOI'O OTHOIIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HAcIeIUI0, MOHUMAHWS 3HA4YeHUS XUMHYECKOM HAayKH B JKM3HH COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMH(pOpMaIMeil 0 mepeoBbIX JOCTUKEHUSX M OTKPBITHSIX
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MHPOBOW M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE
MUpa 1 0011IeCTBA;

2) rpasKaaHCKOro BOCIIMTAHUS:

MPECTABICHUSI O CONMAIBHBIX HOPMAaxX M TMPABWIAX MEKIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHUKATUBHOM KOMIICTEHTHOCTH B 00IIIeCTBEHHO TIOJIC3HOMH,
y4eOHOMCCIICIOBATEIIbCKOW, TBOPYECKOM W JAPYTHX BHUAAX JEATCILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOMW JICATEIIPHOCTH TIPH BBIMIOJIHEHUH yUEOHBIX, ITO3HABATEIBHBIX 3a/1a4,
BBITIOJTHEHUN XUMHUYECKUX OJKCIEPHUMEHTOB, CO3JIaHUU YYEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAHHMIO U B3aMMOIIOMOINM B TIPOIECCE 3TOW Y4YeOHOUW AEATEIBHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEJICHUE U TIOCTYIIKYA CBOMX TOBAPUIICH C MIO3UIIMHA HPABCTBEHHBIX U ITPABOBBIX
HOPM C YYETOM OCO3HAHUS TIOCIICICTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MMO3HAHMS

MHUPOBO33PCHUCCKHAE  TIPEACTABICHHS O  BEIIECTBE W  XHMHUYECKOH  pEeaKIluy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIFOIINE OCHOBY JUIS
MMOHUMaHUS CYITHOCTH HAYYHOH KapTUHBI MUPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TPUPOJIBI, B3aUMOCBSI3SIX YEJIOBEKa C MPUPOIHON CPENOH, O pOJIM XUMHUHU B MMO3HAHUU
ITHX 3aKOHOMEPHOCTEH;

MMO3HABaTEIbHBIC MOTHBBI, HANpAaBJICHHBIC HA TIOJYyYEHHWE HOBBIX 3HAHWHA 110 XUMUH,
HEOOXOJMMBIC JUISI OOBSCHEHHS HAOJIIOJACMbIX IPOIECCOB W SBJICHUH, IMO3HABATEIILHOM,
WH()OPMAIIMOHHON W YUTATEILCKON KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSITEIIHHOU PabOTHI €
y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOH, MOCTYMHBIMH TEXHHUYECKUMHU CpEJCTBAMU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpPEC K OOYYEHHIO W TO3HAHWIO, JII0OO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHUIO, MPOSKTHOW U HCCIEIOBATEILCKONU NESITEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPABJICHHOCTH ¥ YPOBHS 00yUYeHUs B JaJIbHEHUIIIEM;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHHE IIEHHOCTH XU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JIOpPOBBI 00pa3 JKWU3HM, OCO3HAHUE TOCICJACTBUH W HENPHITHE BPEIHBIX IPUBBIYCK
(ymoTpeOyieHusT alKOTOJsl, HApPKOTUKOB, KYpEeHHs), HEOOXOIUMOCTH COOJIOJCHHUS IPaBUI
0€30MacHOCTH TpU OOpAIICHUH ¢ XUMUYCCKUMU BEIICCTBAMU B OBITY U PCATHHOH JKU3HU;

5) TpynoBOro BociuTAHUSI:

WHTEPEC K MPAKTHYECKOMY M3YUCHHUIO MPOPECCUil M TPy/ia Pa3IMUHOTO POja, YBAXKCHUE K
TPYIy U pe3yibTaTaM TPYJIOBOU ACSITEILHOCTH, B TOM YHCIIe HA OCHOBE MMPUMEHEHHUS MPEAMETHBIX
3HAHHH TI0 XUMHUHU, OCO3HAHHBINA BRIOOP WHIMBHTyJIBHON TPACKTOPUH MPOIOJDKEHUS 00pa30BaHUs
C y4€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH, OOINECTBEHHBIX WHTEPECOB M
MOTpeOHOCTEH, YCIIENTHONU TPO(heCCHOHANIBHOMN IEITeTFHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJITalITUPOBATHCS B MPOPECCHOHATBLHOM Cpejic;

6) 3K0JI0rHYeCKOro BOCIIUTAHHUS:

9KOJIOTHYECKH IIeJIecO00pa3HOe OTHOIICHUE K MPHUPOJIC KaK UCTOYHUKY JKU3HHM Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHWs, MOHUMAaHUE IIEHHOCTH 3JI0POBOTO M 0Oe30macHoro olpasza >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MYECKOMY M ICUXHYECKOMY 3J0POBBIO,
OCO3HAHME LIEHHOCTHU COOJIIOICHUS PaBMII O€301acHOTO MOBEACHUS IPU PadOTe C BEIIECTBAMH, a
TaKXe B CUTYaIUAX, YTPOKAIOIINUX 30POBBIO U )KU3HH JIFOCH;

CIIOCOOHOCTH MTPUMEHSITH 3HAHMSI, TIOJTYyYaeMbI€ TIPY U3YUYECHUN XUMHUH, JIJIsl PEIICHUs 3a/1a4,
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CBA3AHHBIX C OKPYJKAIOIIEH IPUPONHOU CPENOW, I IOBBILICHUS YPOBHSA DKOJIOTMYECKOU
KyJbTYPbl, OCO3HaHUS TJI00aJIBHOrO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MyTed MX pelIeHHs
IIOCPEACTBOM METOJIOB XMMHH, SKOJIOTMYECKOT0 MBIIIJICHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B
ITI03HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAIIbHOM IMPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTampenMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBIE I (DOopMUpOBAHUS
MHUPOBO33PEHUS OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHUs, MPUHIIUI, TUIOTe3a, (PakT, cucrema,
IPOIIeCC, PKCIIEPUMEHT U JPYToe.), KOTOPhIE MCIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX yYEOHBIX
MpeAMeTax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
IIeJIOCTHOM HAyYHOW KapTHHE MHpa, U YHHBEpCAJIbHBbIC yueOHBbIC AeHCTBHs (TI03HABATEIIbHBIC,
KOMMYHHMKATHUBHBIC, PETYJIATUBHBIC), KOTOPBHIE OOECreyuBalOT (HOPMHUPOBAHHUE TOTOBHOCTU K
CaMOCTOSTEIFHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOM AeATEILHOCTH.

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUYeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue AeMCTBUSA:

YMEHHUSI MCIIOJB30BaTh MPUEMBI JIOTUYECKOTO MBINUIEHUAS TMPU OCBOCHHUM 3HAHUM:
PacKpBIBaTh CMBICI XUMHUYECKHX MOHSATHH (BBIICTATh X XapaKTEPHBIC MPHU3HAKH, YCTaHABINBATh
B3aMMOCBSI3b C IPYTUMU MMOHATUSIME ), UCIIOJI30BATh MOHSITHS JIs1 00BbSICHEHUS OTJEIbHBIX ()aKTOB
W SBJICHWM, BHIOMPATh OCHOBAHUS W KPUTEPUHU I KIIaCCH(PUKAIMH XHMHUYECKUX BEIIECTB H
XUMUYECKUX PpEaKIUi, YCTaHABIMUBATh MPUUYUHHO-CJICACTBEHHBIE CBSI3M MEXAY OOBEKTaMHU
W3y4YEeHUs, CTPOUTH JIOTUUECKHUE PACCYX ICHUS (MHIYKTUBHBIC, JNEAYKTHBHBIC, IO aHAJOTHH),
JieJIaTh BBIBOJIBI M 3aKTIOUCHMUS,

YMEHHE MNPUMEHSITh B IPOIECCE IMO3HAHMS TOHATUS (MPEIMETHBIE UM METaNpeIMETHHIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIOJIb3yeMble B XHUMHH, MPEOOPA30BBIBATH IIHPOKO
MPUMEHSIEMbIE B XMMHHU MOJICTbHBIC MPEJACTABICHUS — XMMHYECKUN 3HAK (CMMBOJI 3JIEMEHTA),
xumudeckass ¢Gopmysia U ypaBHCHHE XHUMHYECKOM pEaKlUuu — TpPU pelieHuru ydeOHOo-
MO3HABATEJIBHBIX 33/1a4, C YYETOM 3TUX MOJAEIbHBIX MPEICTABICHUN BBISBISATH U XapAKTEPU30BATh
CYIIECTBEHHBIC MPU3HAKU U3YYaEMbIX 00BEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIH,
BBISBIISITH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICICTBCHHBIC CBS3M W TMPOTHBOPEYHUS B
M3y4aeMbIX MPOILIECCAX U SBJICHUSAX.

ba3oBble uccienoBare/ibCKkue 1eHCTBHSA.

YMEHHE UCTO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHMUS, a TAKKE
B Ka4eCTBE OCHOBBI /I (JOPMUPOBAHMS TUTIOTE3BI TI0 TIPOBEPKE MPABHILHOCTH BBHICKAa3bIBAEMBIX
CYXKCHUM;

MpUOOpETeHUE ONbITa MO IJIAHUPOBAHUIO, OPraHU3AIMH W TPOBEACHUIO YUYECHUUYECKHUX
AKCIEPUMEHTOB, YMEHHE HAOJ0IaTh 3a XOJA0M IPOIECCa, CAMOCTOATENIBHO TPOTHO3UPOBATH €T0
pe3yabsTat, GopMyIupoBaTh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIeIOBAHUs, COCTABIISATh OTUET O MPOJICITaHHON padoTe.

PabGora ¢ undopmanueii:

YMEHUE BBIOUPATh, aHATTM3UPOBATh U UHTEPIPETUPOBATH HH(OPMAIIHIO PA3IMYHBIX BUIOB U
dhopMm mpencTaBlieHHs, MOAYyYaeMyl0 M3 pa3HbIX WCTOYHUKOB (HAy4YHO-TIOMYJISIpHAS JIUTEpaTypa
XUMHUYECKOT0 COJIepKaHus, CIIpaBOYHbIE Toco0us, pecypcbl UHTepHeTa), KpUTUUECKHU OLICHUBATD
IPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO HH(POpMAIIHIO;

YMEHUE MPUMEHSATH Pa3IUYHbIE METOJIBI U 3aIPOCHl IPHU MOUCKE U 0TOOpe MH(pOpMaI u

10



COOTBETCTBYIOIINX JIAHHBIX, HEOOXOAMMBIX JUIsI BEITIOJHEHUST YIEOHBIX M TIO3HABATEIBHBIX 33]1a4
ONpeeNIEHHOTO THIA, NPUOOPETEHHE OMNbITa B O0JACTH HUCHOJB30BaHHUS HH(POPMALIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHH, OBIaJCHUE KYJbTYpPOU aKTUBHOTO WCIIOJIb30BAHUS Pa3IMYHBIX
MOUCKOBBIX CHCTEM, CAMOCTOATENbHO BBIOMpATh ONTUMaNbHYIO (GOpMY MpeaCTaBICHUS
uHbOpMallMd U WUTIOCTPUPOBAThH pEIlaeMble 3aJaud HECIOXKHBIMU CXeMaMH, JuarpamMmami,
OpyruMu Gpopmamu rpauku U UX KOMOUHALIUSMY;

yMEHHE HCIOJIb30BaTh W aHAJU3UPOBATh B TMpollecce yuyeOHOW M HccleoBaTelbCKON
NEeATETLHOCTH UH(GOPMAIUIO O BIUSHUH MPOMBIILIEHHOCTH, CEIbCKOTO XO03sIIICTBAa U TpaHCIIOpTa
Ha COCTOSIHME OKPY’KaroIIeil NpUpPOAHOU CpeIbl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUA:

YMEHHS 3a/1aBaTh BOMPOCHI (B XO€ AUaora U (W) TUCKYCCUH) TIO CYIIECTBY 00CyXaaeMon
TeMbI, POPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCUTEIHHO BBITIOJHEHUS MIPEI0KEHHON 3a1a4H;

YMEHUSA MPEACTABIATh OJYUEHHBIE PE3YIbTaThl TO3HABATEIBHOMN E€ATEIbHOCTU B YCTHBIX U
MUCHbMEHHBIX TEKCTax; JejaTh IMPE3CHTAIMI0 PEe3yJIbTaTOB BBIMOJHEHHUS XUMHUYECKOTO
JKcriepuMeHTa (J1abopaTOpPHOTO OMBITA, JTAOOPATOPHOM pabOTHl IO HCCIEIOBAHUIO CBOMCTB
BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHHSI y4eOHOrO0 COTPYIHHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOW IMO3HABATENHHOU U
HCCIIEI0BATENbCKON AESITENIbHOCTH NPU PELIEHUH BO3HUKAIOUIMX MPOOJEM Ha OCHOBE Yy4éTa
OOIIMX HHTEPECOB M COTJIACOBaHUS MO3UIUHN (0OCYXKIeHHUs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPJWHALIMS COBMECTHBIX JCHCTBUMN, ONPENCIICHUE KPUTEPHUEB IO OIICHKE KauyecTBa
BBITIOJTHEHHOW pabOThI U IPyTHE).

PeryasiTuBHbIC YHHBEpPCAJbHbIC y4eOHbIE 1CHCTBHSA:

YMEHUE CaMOCTOATENIbHO ONPEAENATh LENH ACSITENbHOCTH, MIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO JCSATEIHHOCTH, BHIOMPATH
HauOomnee 3P PeKTUBHBIEC CIIOCOOBI PelIeHUs] yUeOHBIX U MO3HABATENIBHBIX 33/1a4, CAMOCTOSITEIILHO
COCTaBJISITh UJIM KOPPEKTUPOBATH MPEIJIOKEHHBIN aITOPUTM JICUCTBUI MPU BBITOJIHEHUH 33JaHUI
C y4€TOM TIONy4eHHs HOBBIX 3HAHUW 00 HM3y4aeMbIX OOBEKTaX — BEIIEeCTBAX M PEaKIIUAX,
OLICHMBAaTh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBJICHHOM IIeJIM, YMEHUE UCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, PE/IJIaraéMble B YCIIOBUM 3aJJaHUMN.

INPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pE3yNbTATOB 110 OCBOCHUIO 00S3aTEIBHOTO COJICPIKAHUS,
YCTAaHOBJIEHHOTO JaHHOW (enepasbHONM paboyeil mporpaMMoi, BBIACNAIOT: OCBOCHHbBIE
oOydJaImuUMHCS Hay4dHbIe 3HAHUS, YMEHHUS U CHOCOOBI JeHCTBUH, crnerudpuyecKkue s
MpeIMEeTHON o0nacTh «XUMHUS», BUABI JCSATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEpIpeTaIuy, TPeoOpa3oBaHUIO U IPUMEHECHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOyueHusi B 9 kJjiacce MpeIMETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTb CQOPMUPOBAHHOCTH Y 00YyHAIOIINXCS YMEHUI:

® pacCKpbIBaThb CMBICJ OCHOBHBIX XUMUYECKUX MOHSATHUNA: XUMUYECKHM 3JIEMEHT, aToM,

MOJIEKYyJia, UOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BaJICHTHOCTD,
ANEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas PpPEaKUHs, XUMUYECKas
CBsI3b, TEIUIOBOH A (HEKT peakIuu, MOJb, MOJSIPHBI 00BEM, PacTBOp, AIEKTPOIIHTHI,
HEAJICKTPOJIUTHI, DJIEKTPOJIIMTUYECKAs JTUCCOIMAINS, PEaKIUh HOHHOTO OOMeHa,
KaTajau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE peakluHu,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHHUE
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U BOCCTaHOBJIEHUE, AJUIOTpOnus, aM(pOTEpPHOCTb, XMMHUYECKas CBI3b (KOBAJIEHTHa,
WOHHAs, METAJUIMYECKas), KPUCTAJUIMUECKAsl PEIIETKA, KOPPO3Hsl METAIJIOB, CIUIABHI,
CKOPOCTbh XUMHUYECKOW peakluy, IpeiebHO nonycTtumas konuentpauus [1/1K BemecTsa;
WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX MOHATUA W TPUMEHATH 3TH
MOHSTHS MPU ONMCAHUM BEILIECTB U UX MPEBPAILCHUN;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJIeHUs ()OPMYJT BEIIECTB U YpaBHEHU N
XUMHYECKHX PEAKIIHIA;

ONPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIIEHUS XUMUUYECKUX 3JIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEIEIEHHOMY KJIacCy COEIMHEHUN
no QopmynaM, BUJ XUMHYECKOH CBS3M (KOBAJICHTHAs, WMOHHAs, MeTaJuIMuecKas) B
HEOPraHMYECKUX COETUHEHUSX, 3aps]] HOHA [0 XMMHUYECKOU (opMyIie, XapaKkTep Cpebl
B BOJHBIX pacTBOpPaX HEOPTaHMYECKUX COEAUHEHUW, TUI KPUCTAINIMYECKOW PEIIETKU
KOHKPETHOTO BEIIECTBA;

packpbiBath cMbIci [leproanueckoro 3akona JI. 1. MenaeneeBa u 1€eMOHCTPUPOBATH €I0
MOHMMAaHHe: ONHUCHIBATH W XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuonnueckoit
CUCTEMBbl XUMHUYECKMX DJIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas noxarpynna (A-
rpynna)» u «mobouyHas mnoxarpynna (b-rpynma)», manble u  Oosblie TEPUOABL,
COOTHOCHUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS B MEPUOIMUECKON TAaOJIUIIE, C YUCIOBBIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX DJIEMEHTOB (COCTaB W 3apsj sjpa,
oOI1iee YUCIIO AIIEKTPOHOB U PACHpeseNIeHHe UX IO 3JEKTPOHHBIM CIIOSIM), OOBSICHSTH
oO11re 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B Mpezennax
MaJbIX MEPUO/IOB U TJIABHBIX MOATPYIII ¢ YYETOM CTPOEHMS MX aTOMOB;
KJIacCU(UUMPOBATh XMMHUYECKHE AJIEMEHTbhI, HEOPraHMYECKUE BEIECTBA, XUMUYECKUE
peakuuu (10 YMCIy M COCTAaBY YYAacTBYIOIIMX B PEaKIMM BEUIECTB, IO TEIJIOBOMY
3¢ deKTy, 10 U3MEHEHHIO CTENEHEeH OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIME U crieu(UIeCKHe XUMIUUECKHE CBOMCTBA MPOCTHIX
U CIIO)KHBIX BEILECTB, MOJTBEPK/as OMHCAHHE MPUMEPAMH MOJIEKYJIIPHBIX M MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLUN;

COCTaBJISITh YPABHEHUS AJIEKTPOJIUTUUECKOM JUCCOLMAIUMA KUCIIOT, IIEJIOYEd U COJIEH,
MIOJIHBIE U COKpPAILEHHBIE YPABHEHUS pEaKIMi MOHHOrO OOMEHA, YpPaBHEHHUs peakLui,
MOATBEPKAAIOIIMX CYIIECTBOBAHNE T€HETUYECKOM CBA3U MEXK/1y BEIIECTBAMU Pa3IMYHBIX
KJIACCOB;

pacKkphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAKIMid MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OallaHCca 3TUX PEaKIHii;

MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOXHOCTHU
MIPOTEKAHMSI XUMUYECKUX MPEBPAIICHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MAacCOBYIO
JIOJII0 XUMUYECKOTO AJIEMEHTa 1Mo (opMyJie COeIMHEHHUs, MaCCOBYIO JIOJIIO0 BEIIECTBA B
pacTBoOpe, NPOBOAUTH PACUEThI 0 YPABHEHUIO XUMUYECKOHN peaKIny;

coOirofaTh NpaBWJIa MOJb30BAHUS XUMHUYECKOM TMoOCcyAod H  J1abopaTOpPHBIM
o0opyIoBaHMEM, a TaKXKe IpaBwiia OOpamleHUs] C BEIIeCTBAMH B COOTBETCTBHH C
UHCTPYKLHUSIMH O BBIMOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (aMMHUAKa U YTJIEKHUCIIOTO Ta3a);
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MPOBOJIUTH PEAKIIMH, MOJTBEPKAAIONIME KaueCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpoMua-, WoAuI-, KapOoHaT-, ¢docdart-,
CUJIMKAT-, Cylb(aT-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAILJIOB,
PUCYTCTBYIOIINE B BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEpAllMd MBICTUTEILHON JEATEIbHOCTH — aHAJIU3 U CHHTE3,
cpaBHEeHHe, 000011IeHNe, CUCTEMAaTH3alIHIO, BBISBIIEHUE PUYNHHO-CIICICTBEHHBIX CBS3EH
— N7 U3y4YEHUsI CBOMCTB BEIIECTB M XUMHYECKHUX PEAKIUH, €CTECTBEHHO-HAYyYHbIC
METOJIbI TO3HAaHUS — HaONIOJICHHE, W3MEpPEHUe, MOJACIMPOBAHUE, HKCIEPUMEHT
(peanbHbBIN U MBICTICHHBI).
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TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3iesioB U TeM ugposbie
Ne i/ S — pasi Beero KonTpoabusie IlpakTnyeckue f)lili pi? OBAT e.])'lebI e
padoThI padoThI pecypebi
Paznen 1. BemecTBo M XUMHMYeCKHE PeaKIMU
11 [ToBTOpEeHUE U yriryOlieHne 3HAHUMA 5 1 bubnmnoreka [{OK
OCHOBHBIX pa3JIesioB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnoreka [{OK
peaxuii https://m.edso00.ru/7f41a636
13 DJIEKTPOIMTUYECKAS TUCCOIUALIHS. 8 1 1 bubnmmoreka LIOK
XUMHYECKHE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3zpnen 2. Hemerasibl M UX COeIMHEHUSA
21 OO0m1as XxapakTepUCTUKA XUMHUECKUX 4 1 bubnuoreka [{JOK
anemeHToB VIIA-rpynmsl. ["anoreHs https://m.edso0.ru/7f41a636
OO6m1as xapakTepuUCTHKA XUMUYECKHX Bubmorexa [IOK
2.2 anemeHToB VIA-rpynmnel. Cepa u eé 6 hitps://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0m1as XxapakTepUCTUKA XUMHUECKUX
2.3 BJ'IeMeHTO]f) VA-lr)pyHan. A3ot, pocdop u ux 7 1 ﬁgg;%ﬁ;%i;‘gﬁfﬂ 412636
COCTMHEHUS
OO01mas xapakTepUCTUKa XUMUIECKUX
2.4 3neH1vlleHT01£) |VA1-)pr1'IHBI. Yrnepoa u 8 1 2 ﬁﬁﬁﬁiﬁiﬂﬁ/? 112636
KPEMHUU U UX COCTMHEHUSI — :
Hroro o pazaeny 25
Pa3gen 3. MeTa/lsibl M UX COeIUHEHU ST
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

. bubnuoteka [IOK
3.1 OO01me cBOMCTBA METAJIOB 4 https://m.edscﬁ;.ru/?f41a636
3.2 Baxueilimue MeTasuibl 1 UX COETUHEHUS 16 1 2 E{tlgg?/(r);z;zgﬁ}:ﬂ 412636
Hroro o pazaeny 20
Paznen 4. Xumus 1 okpyxapinas cpeia
4.1 BemecTBa 1 MmaTepuasl B )KU3HU YEJIOBEKA 3 bubamorexa TIOK
https://m.edso0.ru/7f41a636
Hroro 1o pazaeny 3
PesepBHOE Bpemst 3 bubmorexa TOK
https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOYHOE IIJIAHUPOBAHUE
9 KJIACC
Ne KosnuecTBO 4acoB Jara DJIeKTPOHHBbIE U(PPOBbIE
. Tema ypoka Koutpoabubie IIpakTunueckue o0pa3oBaTte/ibHbIC
n/n Bcero U3YYeHUS
padoThI padoThbI pecypcbl
[lepnonnueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bu6nuoreka LIOK
XUMHYECKUX dmeMentoB [1. 1. https://m.edsoo.ru/00adb59e
Menneneena

2 cooicrs ximmmccion sneventos ) uGmnorera LIOK

; https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHUOJIOB
3 Knaccuduxamms u HoMeHKIIaTypa 1 bubaunoreka LHOK

HCOPraHM4CCKUX BCIICCTB

https://m.edsoo.ru/00adb7e2
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

Buapr XxuMuuecKOM CBS3U U TUIIBI

bu6mmoreka [IOK

4 -
KPUCTAUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponpHas pabora Nel mo teme
5 «IToBTOpEHME M yIiIyOIeHUE 3HAHUI
OCHOBHBIX Pa3JIesIOB Kypca 8
KJIaccay
Knaccudukarms XuMudeckux bu6anoreka IIOK
6 o .
peakiuii Mo pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TousiTHE 0 CKOPOCTU XMUMHUYECKOI
7 €aKIINU HOHH’P;‘I/IG 0 TOMOTE€HHBIX U bubmaorexa LHOK
PeaKtiui. https://m.edsoo.ru/00adbe9a
TreTEPOTCHHBIX PEAKIMUIX
IToHsaTHe 0 XUMHUYECKOM
aBHOBecuH. DaKTOPbI, BIUSIOIINE
8 fla CKOPOCTh XI/IMI/I‘ISCKOﬁ eaKmI/II/I u bubmuorexa IIOK
p peaxi https://m.edso0.ru/00adc28¢
MMOJIOKEHUE XMUMHUUYECKOTO
paBHOBECHsI
OKUCIUTENbHO-BOCCTAHOBUTEIbHbBIC bubnuoreka [JOK
9 .
peaxiuu https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTUIECKON
10 I/ICSO na I/II/IpCI/IJIBHBIe U cia0ble bubmuorexa IIOK
. HHALH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HNounsie ypaBHEHHS peaKknii bubmuorexa IIOK
yp peaktt https://m.edsoo.ru/00add448
XHUMHUUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUU B CBETE MPEICTABICHUI bu6nuoreka [IOK
00 JIEKTPOTUTHYECKOM https://m.edsoo0.ru/00add5d8
UCCOLINAINU
XHUMHYECKHE CBOMCTBA COJIeH B
. but6mmoreka IIOK
13 CBETE MpeJCTaBICHUM 00

AJICKTPOJIUTUYECKON JTUCCOLMALIUMN

https://m.edsoo.ru/00add8h2
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https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
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

bu6mmoreka [IOK

14 Honsrue o rupporuse coneit https://m.edsoo.ru/00add9d4
15 O000I11IEHNE U CUCTEMATH3AIIUS bu6mmoreka [IOK
3HAHUI https://m.edsoo.ru/00addd12
16 | chemenns sxorepmreaemD: bunorexa LIOK
https://m.edsoo.ru/00addbfa
3a1au»
KontponbHas padora Ne2 o teme
17 «BJIeIIZTponHTIquCKaﬂJlnccouneaunﬂ. bubmaorexa LIOK
https://m.edsoo.ru/00addec0O
XUMHUYECKHE PEAKIIMHM B PACTBOPAX)»
s XapaKTEPUCTUKA IaJIOr€HOB.
18 ?(fllhjﬁqec?glae CEI())I?IETBa Ell{aarjljgni/le(;)e bubmmorexa TIOK
https://m.edsoo.ru/00addfe2
XJiopa
19 oty colierss, nompacmme buGmiorexa LIOK
’ ’ https://m.edsoo.ru/00ade104
MPUMEHEHHE
20| oo oot saonom bumotera LOK
N . ’ https://m.edsoo.ru/00ade348
U3yueHue e€ CBONCTBY
21 E;ifplfrfg:f;; ;Ie(;zEE];IHZI({:JI;IEN([)ﬂHH n3 bubmaorexa LIOK
’ https://m.edsoo.ru/00ade488
pearcHTOB JIaH B U30BITKE
29 OO0m1as XxapakTepUCTHKA SJIEMEHTOB bubnuoteka [IOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(DUKAIINK CEPHI.
23 Haxoxnenue cepsl 1 €€ coeIuHEHUI bu6nuoreka [IOK
B IIpupojie. XMMUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopo, cTpoeHue, bubnuoreka LIOK

d)I/ISI/I‘IeCKI/Ie U XUMHWYCCKHUC

https://m.edso0.ru/00ade802
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https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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

CBOMCTBa

Oxkcunel cepel. CepHasi KMCIIOTa,

bu6mmoreka [IOK

25 W3UYECKUE U XUMUYECKUE
¢ . https://m.edso0.ru/00adea28
CBOMCTBa, MPUMECHEHHUE
XHUMHYECKHE PEaKIINH, JISKAIHe B
OCHOBE TIPOMBIIIJICHHOTO CIoco0a
MOJTyYEHUSI CEPHOU KUCIIOTHI. bu6anoreka IIOK
26 )
XHUMHYECKOE 3arps3HECHUC https://m.edsoo.ru/00adec8a
OKpY’KaroIIel cpeibl COCTMHEHUSIMHU
cephl
27 Brrunciieane MaccoBOU J10JIN bu6mmoreka [IOK
BBIX0J1a MIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XapakTepUCTUKA SJIEMEHTOB
VA-rpyrmsl. A30T
28 acm pOYCT aHeHue ;3 IpUpoJIe bubmaorexa LIOK
pactpoctp PHpPOZE, https://m.edsoo.ru/00adeeab
dbuznueckne 1 XUMHYECKHE
CBOMCTBA
AMMHaxk, ero usnueckue u
29 XI/IMI/I‘-IGC’KI/IG C(EOP'ICTBa MMOJIYYEHUE U bubmuorexa IIOK
» HOTY https://m.eds00.ru/00adf004
PUMCHCHHE
ITpakTnyeckas padora Ne 3 1o Teme
30 «gon YyeHHE al\fMHaKa U3yUeHne bubmaorexa LIOK
Y . - 13Y https://m.edso0.ru/00adf180
€ro CBOMCTBY
31 A3oTHas KHCNOTa, €€ GU3nUecKue u bubanoreka [HOK
XUMHAYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHre HUTPATOB U COJIEH
aMMOHMS B KQUECTBE MUHEPAITBbHBIX
. P bubmmoreka IIOK
32 ynoopenuii. XuMruaeckoe

3arpsi3HeHUE OKPYXKAIOIIEH cpeibl
COEJIMHEHHUSIMHU a30Ta

https://m.edsoo.ru/00adf518
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
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

docdop. Oxcun docdopa (V) u

bu6mmoreka [IOK

33 Pocgopras KHEIoTa, Qusiiecknue https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUEHUE
Hcnons3zoBanue ¢pochaTos B
34 KaueCTBE MUHEPAJIbHBIX YA00PEHU. bubanoreka LHOK
3arpsi3HEHHE IPUPOTHON CPEIBI https://m.edso0.ru/00adfc20
dbocharamu
5 | oo penpcpaene B LOK
’ . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunel yriiepoja, ux pusndeckue u
36 XHMHUYCCKHE CBOMCTBA. bu6anoreka IIOK
DKOJIOTUYECKUE TPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ oOKcHIoM yriepoaa (1V)
37 VYronbHas KUcIoTa U €€ Coau bubmmorexa TIOK
https://m.edso0.ru/00ae006¢
[TpakTuueckas padora Ne 4 o reme
38 "IlosryyeHure yriaekuciaoro rasa. bubnuoreka [IOK
KauecTBeHnnas peakius Ha https://m.edsoo0.ru/00ae027e
KapOoHaT-MOH"
[TepBoHaUaTHHBIC TTOHSATHUS
39 OpelPaHOI/IIIGCKI/IX BeeHI:CTBaX KZi 0 bubmorexa TIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepojia
40 Kpemnnii u ero coenuHeHus bubmorexa TIOK
https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5.
a1 Peuienune skcnepuMeHTaIbHbIX bubanoreka [IOK
3a/1a4 1o TeMe «BakHelmme https://m.edso0.ru/00ae0bf2
HEMETAJIJIBI U UX COSAMHEHUS
42 KonTponpHas padora Ne3 o Teme bu6anorexa IIOK
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«Baxgeiime HeMeTauibl U UX
COEIUHEHUI

https://m.edso0.ru/00ae0el18

OO0m1as xapakTepuUCTHKA
XUMHAYECKUX DIIEMEHTOB —
METAJIOB. MeTaluinuecKas CBA3b U

bu6anorexa IIOK

43 METaJUTMYECKas KPUCTaTnIecKast https://m.edsoo.ru/00ae103e
pemérka. Pusnyeckue CBOMCTBa
METAJLIOB
. https://m.edso0.ru/00ae1156
HaIMpsHKCHUA METAJIOB
O61ue crnocoObl MOTyYeHHs
| somame Comm mezeene B LOK
’ https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COAEPKUT
puMecH
46 [ToHsiTHE O KOPPO3UH METAIIOB bubmmorexa IIOK
https://m.edso0.ru/00ael1278
bu6nmoreka [IOK
4t [Henounpie meranb: https://m.edsoo.ru/00ael14b2
48 Okcupl ¥ THAPOKCUABI HATPUS U bu6nuoreka [IOK
KaJIAst https://m.edsoo.ru/00ael14b2
49 [[lenoyHO3EMENBHBIE METAIIIBI — bubmmnoreka [JOK
KaJbLIUH U MarHui https://m.edso0.ru/00ae15e8
50 Baxxueiinine coefMHEHUS KaJIbIIU Eubmaorexa LIOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHE U CUCTEMATU3ALHS
3HAHUU
52 JKEcTKOCTh BOJIBI U CIIOCOOKI €€ bu6anorexa IIOK

yCTpaHEeHUs

https://m.edso0.ru/00ae1886
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

[TpakTrueckas padbora Ne 6 mo Teme

53 "YKEcTKOCTH BOIBI U METOBI €6 bubmorexa LIOK
; https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bu6mmoreka [IOK
>4 ATOMHHHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHBIe CBONWCTBA OKCHA U bubnuoreka [IOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keneso https://m.edso0.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJTH but6mmoreka [IOK
xenesa (1) u xenesa (111) https://m.edso0.ru/00ae35e6
58 O606LEIeHI/1e A CUCTEMATH3AIIU
3HaHUH
[Tpaktryeckas padora Ne 7.
59 Pemenne skcnepuMeHTaIbHbIX bubanoreka [HOK
3a7a4 1o Teme «Baxueiiue https://m.edsoo.ru/00ae3de8
METAJTBI U UX COSAMHECHUS
Brruucienus o ypaBHEHUSIM
XUMUYECKUX PEaKINi, €ClIU OAUH U3
60 peareHTOB JaH B U30BITKE WIH bubnuoreka [IOK
COJICPIKUT MPUMECH. Brruucienus https://m.edso0.ru/00ae1750
MacCOBOM JI0JIM BBIXO/1a MMPOAYKTA
peaxknuu
61 O0001IeHE U CUCTEMATU3ALIHS
3HAHHUIA
KontponpHnas pabora Ne4 o treme
62 «BaxxHeu1e MeTauibl U UX
COEJIMHEHU S
63 BemecTBa u Mmatepuansl B bubanoreka LHOK

MOBCEIHEBHOM KU3HU YEJIOBEKA

https://m.edso0.ru/00ae3f50
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HEHUE 1 bubnuoreka [IOK
OKPY>KaroIIEeH cpeibl https://m.edsoo0.ru/00ae4270
65 Ponb xumMum B pelieHnu 1 bubnuoreka [IOK
9KOJIOTHYECKHX POOJIeM https://m.edsoo0.ru/00ae4270
66 PesepBHbIil ypok. O0001ICHHE 1 1 bubnuoreka [IOK
CUCTEMATH3ALMS 3HAHUMN https://m.edsoo0.ru/00ae0d0a
67 Pesepsublit ypok. O60011eHIE U 1 bubanoreka [JOK
cUCTEMATU3AIMA 3HAHUI https://m.edsoo.ru/00adb33c
68 Pesepsublit ypok. O60011eHE U 1 bubanoreka [JOK
cUCTEMATU3AIA 3HAHUI https://m.edsoo.ru/00ad9ch?2
OBILEE KOJIMYECTBO YACOB ITO 68

ITPOTPAMME

22



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

		2024-09-24T11:54:21+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №11 Г. ПЕНЗЫ С УГЛУБЛЕННЫМ ИЗУЧЕНИЕМ ПРЕДМЕТОВ ГУМАНИТАРНО-ПРАВОВОГО ПРОФИЛЯ




