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HOACHUTEJIBHAA 3AIITMCKA

[Iporpamma 1o XMMuu Ha YpOBHE OCHOBHOT'O 0011ero 00pa30BaHus COCTABIEHA
Ha OCHOBE TpeOOBAHMI K pe3yslbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOU
MpOrpaMMbl OCHOBHOTO oOuiero odpaszosanusi, npexacrasieHHbix B ®I'OC 00O, a
Tak’ke Ha OCHOBe (enepanbHONM pabodeil mporpaMMbl BOCIHUTAHHUS U C YYETOM
KOHLEMIMK MpenoaaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumuu Aa€T MOpeACTaBICHUE O LEsAX, OOIleld cTpaTeruu
oOy4deHHMsl, BOCIUTAHUS U Pa3BUTHSA 00yYalOUIMXCsl CpeACTBAaMU y4eOHOro npeaMera,
YCTaHABIMBAET 00s3aTeIbHOE  MPEJAMETHOE  COJEepKaHHe, IMpeaycCMaTpuBaeT
pacnpenesieHue ero Mo KjaccaM M CTPYKTYpUPOBaHHME 10 paszjieliaM U TeMaMm
OporpaMMbl 1O  XMMHH, OINpEAENsieT KOJMYECTBEHHbIE U  KaueCTBEHHBIC
XapaKTePUCTUKHU COJAEPKaHUS, PEKOMEHIAYEMYIO TMOCIIEI0BATEIbHOCTh H3YUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTUKUA y4eOHOTO
nporecca, BO3PACTHBIX OCOOEHHOCTEW OO0y4alomuXcsi, OMpeNesieT BO3MOXKHOCTH
npenMera Ui peanu3aluud  TpeOOBaHMM K pe3yibTaTaM OCBOCHHMS OCHOBHOM
o0pa30BaTeIbHON MPOTrpaMMbl HA YPOBHE OCHOBHOTO OOILEr0o 0Opa30BaHuUs, a TaKXKe
TpeboBaHMI K pe3yibTaTaM OOy4eHHUs XMMHU Ha ypOBHE Li€Jeil U3ydeHUsl MpeaMera
U OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATENIbHOM JEATENBHOCTH OO0YyYarouerocs Imo
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XHUMHU CIY)XXMT OCHOBOM s (OPMHUPOBAaHUS MHUPOBO33PEHUS
00yyarouierocsi, €ro NpeCTaBICHUN 0 MaTEpUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb
UrparoT GopMUpyeMble XUMHEH MpeICTaBICHHs O B3aUMONPEBPAILEHUAX SHEPTUU U
00 DSBOJIOIIMU BEHIECTB B TPUPOJIC, O NYTAX PEIICHHs TI00AIBHBIX MPoOIeM
YCTOWYMBOTO PA3BUTHUSL YEJIOBEUECTBA — CHIPhEBOM, DYHEPreTUUYECKOW, MHUILECBOUA U
HKOJIOTHYECKOMN 6€30IacHOCTH, MPOOIIEM 3/1paBOOXPAaHEHUSI.

N3yuyenne xumuu:

CHOCOOCTBYET peanu3alii BO3MOXHOCTEH s CaMOPa3BUTHS U (POPMUPOBAHUS
KyJbTYpPbI INYHOCTH, €€ 0011el 1 PYyHKINOHATBHOM IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHUE MBIIUICHUS M TBOPYECKHX CIIOCOOHOCTEH
OoOyyaroUuIuxcs, HaBBIKOB HMX  CaMOCTOSATENbHONM  y4eOHOW  JIeATEIbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HCCIEAOBATEIbCKUX YMEHMI, HEOOXOJMMBIX Kak B
MTOBCEHEBHOM )KM3HU, TAK U B IPO()ECCHOHAIBHOM 1€ATEIbHOCTH;

3HAKOMHUT CO CHELM(PUKONA HAYYHOTO MBILUICHMS, 3aKJIaJblBAET OCHOBBI
LEJOCTHOTO B3IVIS1a HA €IMHCTBO NMPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 Yy4YarOIINXCS;

CIocoOCTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSAM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUST B OOYYEHHMM XHMHUHU OOECHEUMBAIOTCS CHELU(PUKON
colep>KaHMsl ~ y4yeOHOTO  TpeAMeTa,  KOTOpBhIM  SBISETCS  MEeAaroruyecku
aJanTUPOBAHHBIM OTPaKEHHEM 0a30BOM HAayKM XMMUM Ha OMPEACIEHHOM dTare e
pPa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOIIUMHUCS CHUCTEMbl TEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKOM XMMHUM W  HEKOTOPHIX  OTMACJIBbHBIX 3HAYUMBIX  IOHSATUM
OPraHUYECKON XUMHUHU.

Crpyktypa cojaepkKaHusl TpOrpaMMbl MO XUMHUHM C(POPMHpPOBaHAa Ha OCHOBE
CHUCTEMHOro mojxojaa kK e€ wuzydeHuto. CojepaHue CKIIAJIBIBACTCSI U3 CUCTEMBbI
MOHSATUN O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATUM O XUMUYECKOU
peakiuu. OO0e O3THU CUCTEMBI CTPYKTYpPHO OpraHU30BaHbl MO MPUHITUIY
MOCJICIOBATEIILHOTO PAa3BUTHSl 3HAHUW HAa OCHOBE TEOPETUUYECKUX TMPEICTABICHUMN
Pa3HOr0 YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU,

— YUEHHUsSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBS3H;

— IIpeACTaBICHUN 00 JICKTPOIUTUUSCKON JUCCOIHAIIMN BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS  PAcCMATPUBAIOTCA HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT OJHOTO
YPOBHS K JAPYrOMY, BBITIONHSA (PYHKIIUU OOBSICHEHUS U MPOTHO3UPOBAHUSI CBOWCTB,
CTPOCHHSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IMOIYYEHUS H3ydaeMbIX
BEILECTB.

[Ipu u3y4eHUH XUMHH TTPOUCXOIUT (POPMHUPOBAHNE 3HAHUN OCHOB XUMHYECKO M
HayKd Kak OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW IESITeIbHOCTH
YelioBeKa M KaK OJIHOTO U3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3agada y4eOHOTO
npeIMeTa COCTOUT B (POPMUPOBAHUHU CHUCTEMbI XUMHUYECKUX 3HAHUNA — BaKHEHIINX
(dakTOB, MOHATHI, 3aKOHOB W TEOPETHYECCKUX ITOJIOKESHHM, TOCTYIMHBIX 0000IEHNH
MHPOBO33PEHYECKOTO XapaKTepa, A3bIka HAYKH, B MPUOOIIEHNN K HAYYHBIM METOJaM
MO3HAHUSA TMPU U3YYCHUH BEIIECTB W XUMHUYECKUX pEaKiuii, B (GOPMHUPOBAHUU U
Pa3BUTHH TO3HABATEIBHBIX YMEHUN U WX MPUMEHEHUU B y4eOHO-TIO3HABATEIHLHON U
y4e0HO-MCCIIeIOBATEILCKON  JICSITEIbHOCTH, OCBOGHHU TMpaBui  0€30MacHOTO
oOpalieHus ¢ BEIIECTBAMHU B TTOBCETHEBHOM JKU3HM.

[Ipy W3yueHnn XWMHUHM Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHHsS Ba)KHOE
3HaYeHUE TPUOOPETU TaKHUe 1IENH, KaK:

— (dopMupoBaHWE WHTEIUICKTYyaJlbHO pPa3BUTOW JUYHOCTH, TOTOBOHM K
CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITUIO PELICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh 00YYEHHUS Ha CUCTEMATUYECKOE MPUOOIICHUE 00yHArOIIUXCS
K CaMOCTOATEJIbHOW MO3HABATEIbHON NESTEIbHOCTH, HAYYHBIM METOJaM IMO3HaHMS,
GbOpMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CLIOCOOHOCTEN K XMMUU;



— olecrnieyeHue yCJIOBHH, CIOCOOCTBYIONIUX MHPHOOPETEHUIO OOYYarOIIMMUCS
ONbITAa Pa3HOOOpPA3HOM JEATEIBHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHLMH), HMMEIOUIMX YHUBEPCAJIbHOE 3HAYCHUE s
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— dopmupoBanue oOmer (QyHKIMOHAIBHOW W  €CTECTBEHHO-HAYYHOMU
IPAaMOTHOCTHU, B TOM UYHCJIC YMEHUN OOBSICHATHh U OLIEHUBATH SIBJICHUS OKPY>KAIOIIErO
MHUpA, UCTIOJB3YS 3HAHUS U OIBIT, MOJYYSHHBIE TPU U3YUYEHUU XUMUH, TPUMEHATh UX
MIPU PEIIeHUHU TPOoOJIeM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIEATEIIBHOCTH;

— (dopmupoBaHue y 00yYarOUMXCsl TYMAaHUCTUUECKUX OTHOILICHUM, TTOHUMaHUs
LEHHOCTH XMMHYECKUX 3HAHMM JUIsi BBIPAOOTKH HKOJIOTMYECKH 11e51eCO000pa3HOro
NOBeICHUs B OBITY M TPYAOBOW JESITEIILHOCTH B IEJIIX COXPAHEHUS CBOETO 3/10POBbS
Y OKpY Karouen IMPUPOJIHOU CPEbl;

— pa3BUTHE MOTHBAalMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO HU
CaMOBOCIIMTAHHMIO HA OCHOBE YCBOEHHS OOIIEYEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH
K OCO3HAaHHOMY BBIOOPY NMpoG s U HANPABIEHHOCTH JaJIbHEHUIIEro 00y4eHusl.

OO611ee YyMCIIO YacoB, OTBEAEHHBIX IS U3YYEHUS] XUMUU HAa YPOBHE OCHOBHOTO
obmiero oOpasoBaHusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEJIENIO).

COJEPKXAHUE OBYUYEHUA

9 KIIACC

BemecTBo 1 XUMHYeCKasi peaKkuus

[lepuonnueckuii 3akoH. Ileproanueckas cucremMa XHUMHUYECKUX 3JIEMEHTOB [l.
. MenneneeBa. CtpoeHue aTroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kausl, KaIbIUs U UX COEAUHEHUN B
COOTBETCTBHUH C TIOJIOKEHUEM 3JIEMEHTOB B llepuonnueckoil cucremMe U CTpOCHUEM
HX aTOMOB.

CrpoeHue BellecTBa: BHJBl XHUMHUYECKOW CBSI3U. THIBI KPUCTANIMUYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOM PEUIETKH U
BHUJa XUMHUYECKOU CBSI3H.

Knaccudukanus m HOMEHKIATypa HEOPTaHMYECKUX BEHIECTB. XUMHUYECKUE
CBOWCTBAa BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanysa XuMu4ecKux peakiuii o pa3inyHbIM MpU3HAKaM (10 YUCITY U
COCTaBY YYaCTBYIOIINX B PEAKIINU BEUIECTB, M0 TETUIOBOMY 3P (HEKTyY, 10 N3MEHEHHIO
CTENEHEW OKHUCIEHUS XHUMHUYECKHX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYacCTHUIO
KaTaJiu3aTopa). JK30- U SHIAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKUE YPAaBHEHHUS.

[lonsiTue o ckopocth XuMHuecKOoW peakiuu. [lonsitue 00 00paTUMBIX U
HEOOPATUMBIX XUMHYECKUX peakiusix. [[OHSTHE O TOMOT€HHBIX U Te€TePOTCHHBIX



peakuusax. Ilonstue o xaranuse. [loHsATHE O XMMHYECKOM paBHOBeCUU. DAKTOPHIL,
BIIMSIOLIAE HA CKOPOCTh XMMHUYECKOW PEAaKUMH U TMOJIOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuuu, AIIEKTPOHHBIN OanaHc
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBHOMN pEaKIINH. CocraBienue ypaBHEHUIA

OKHUCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAaKUUMd €  HCHOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3AEKTPONUTUYECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHuoHbl. MexXaHU3M AUCCOLMALAM BEUIECTB C PA3JIUYHBIMU BHUJIAMU
xumuyeckoi cBs3u. Crenenn auccoruanuu. CUiabHbIE U CIA0bIe DJICKTPOIUTHI.

Peakiiuu nonHoro obmeHa. YcCnoBUS MPOTEKaHUs PEaKIMii MOHHOTO OoOMEHa,
NOJHBIE M COKpallléHHbIE MOHHBIE ypaBHEHUs1 peakuuil. CBOWCTBA KHUCIOT,
OCHOBAaHUW M COJIeH B CBETE MPEACTABICHUN 00 3IEKTPOIUTHUECKON JMCCOLMALINU.
KauectBenHbie peakiiuu Ha HOHBL. [TOHSITHE O THIPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHME C MOJICIAMU KPUCTALIMUYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HeMeTauioB (Tpadura W amMasa), CIOXKHBIX BEHIECTB
(x;mopua HATpHs), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKIUU OT
BO3JICUCTBUS Pa3IMYHBIX (DAKTOPOB, UCCIICIOBAHUE IICKTPOIPOBOJHOCTH PACTBOPOB
BEILECTB, IIpollecca JUCCOLUMAIMU KHUCIOT, WIeloYed MW coiedl  (BO3MOXKHO
UCIIOJIb30BAHUE BHUAECO MATEPUATIOB), TNPOBEIECHHUE OIBITOB, HWLIIOCTPUPYIOIINX
NPU3HAKU MPOTEKAHUSI PEaKIUi MOHHOTO0 0OMeHa (0O0pa3oBaHUE OCajiKa, BBIACICHHE
raza, oOpa3oBaHUE BObI), ONBITOB, WUIIOCTPUPYIOUIUX MPUMEPHl OKHUCIUTEIHHO-
BOCCTAHOBHUTEIIBHBIX peaKUui (FOpEeHHE, PEaKIUH Pa3IoXKEeHUsl, COCIUHEHHS),
pacro3HaBaHWE HEOPraHMYECKHX BEIIECTB C MOMONIBI0O KAUECTBEHHBIX PEaKUHU Ha
MOHBI, pEUICHNE SKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTaJibl 4 X COeIMHEHUS

O6mast  xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu OkucieHus. CTpoeHue M (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB — TAJION€HOB. XUMHUYECKHUE CBOICTBA Ha IpUMEpPE XJIopa (B3aMMOAECICTBUE C
MeTajlaM{, HeMeTaulamu, uiejaodamu). Xuopooaopona. ConsiHasg KHUCIIOTAa,
XUMHUYECKHUE CBOMCTBA, MOJYYEHUE, IPUMEHEHHE. [[efcTBUE XTopa U XJIOpOBOAOPOAA
Ha OpraHu3M 4eJioBeKa. BaxHelre XJI0puibl U UX HAXOXKIEHUE B PUPOJE.

Oo6mrast xapakrtepuctuka 371eMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe cTerneHu OKucieHus. CTpoeHne W (U3HUYECKHEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOJa M Cephbl. AJUIOTPOITHBIE MOIU(DHUKAIIMN KUCTIOPOIa U
ceppl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOAOPON, CTpOoeHUE, (PU3NYECKHE U
XUMUYECKHe CBOMCTBA. OKCHIBI CEpbl KaK MPEJCTABUTENN KHCIOTHBIX OKCHJIOB.
CepHas kuciora, pu3nyecKue U XMMUYECKue CBoWcTBa (00IIHMe Kak MpeacTaBUTENs
KJlacca KUCIOT W creuuduueckue). XUMHUECKUE PEaKIUu, JeKallle B OCHOBE
MIPOMBIILJIEHHOTO CIOco0a MOMydYeHUs CEpHOM KHUCHOThl. [lpumeHeHue cepHOU



KUcIOoThl. ConM CcepHOM KHUCIOThI, KAaueCTBEHHAs peaklHs Ha CyJIb(paT-uoH.
Haxoxxnenue ceppl U €€ coeauHEHUM B Ipupone. XHUMHUYECKOE 3arps3HEHUE
OKpYXaloLel Cpeibl COeTMHEHUSIMH CePbl (KUCIOTHBIE T0XK/IH, 3arpsA3HEHUE BO3AyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHHUS.

O6mass xapakrtepuctuka snemMeHTOoB VA-rpymnmbl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUSA. A30T, PACHPOCTPAHEHHE B MPUPOJE,
¢usznueckre U xuMuueckue cporicta. KpyroBopoT azora B mpuponae. AMMHUAK, €ro
¢u3nUecKkre U XMMHYCCKUE CBOWMCTBA, MOydeHHEe W mpuMeHeHue. Cou aMMOHUS,
X (pU3MYEeCKUe M XUMUYECKHUE CBOMCTBA, MpuMeHEeHHE. KadyecTBeHHAs] peakius Ha
MOHBI aMMOHUsA. A30THas KHUCJIOTa, €€ ToyydyeHue, (Pu3nuecKkue U XUMHUYECKUE
cBoiicTBa (0OmIME Kak TMpeACTaBUTENd Kiacca KHUCIOT U cHeludpuyeckue).
Hcnons3oBanne HUTPATOB U COJie aMMOHHSI B KQU€CTBE MUHEPAJbHBIX YOOpEHUH.
XUMHUYECKOe 3arps3HeHHe OKpYXKalolled cpeibl COSAMHEHUSIMU a30Ta (KUCIIOTHBIE
JOKIM, 3arpsi3HEHHE BO3JyXa, MOYBbl M BOAOEMOB). Docdop, amIOTPONHbIE
moaubukanuu pochopa, pusudeckre u xumudeckue croictea. Oxcua pochopa (V)
u ¢dochopHas kuciora, ¢GU3MUECKHME U XUMHYECKHE CBOMCTBA, TMOJIy4YEHUE.
Ucnonb3oBanue ¢pochaTtoB B KauecTBE MUHEPATIBHBIX yI0OPEHUI.

O6mas xapaxkrtepuctuka 371eMeHTOB |V A-rpynnbl. OcCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHCIICHHS. YTIEpOJl, aJUIOTPOIHbIE MOAU(PUKAINH,
pacnpocTpaHeHue B MpUPOJE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosopot yraepona B npupoje. OKkcuabl yriepoaa, ux Guandeckue u XuMUIeCKue
CBOICTBa, JECHCTBME HA SKUBBIE OpPraHU3MbI, I[OJIy4YEeHHUE U MPUMEHEHUE.
Okojoruyeckue MpoOJeMbl, cBsi3aHHble ¢ okcugoMm yriepoaa (1V), rumoresa
II00aJBbHOTO TOTEIUICHUST KJIMMaTa, MapHUKOBBIN 3P dEeKT. YronabHas KUCIOTa U e
coimu, MX (U3MYECKHE M XUMUYECKHE CBOWCTBA, TMOJYYCHHE M MPUMEHEHUE.
KauecTBeHHas peakiusi Ha kKapOoHaT-moHBI. Mcmonp3oBaHue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIIIIECHHOCTH U CETHCKOM XO3SHCTBE.

[lepBoHauanbHble TOHATHS OO0 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yraepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 9TAHOJ, TIUIEPHUH, YKCYCHAsl KHUCIIOTA).
[IpupoaHbIe UCTOYHUKH YTIIEBOJOPOAOB (yroyib, IPUPOAHBIN Ta3, HEPTH), TPOTYKTHI
ux mnepepaboTku (OC€H3MH), UX POJb B OBITY W TPOMBINUICEHHOCTH. [loHsTHE O
OMOJIOTUYECKN BaKHBIX BEIIECTBAX: JKUPaAX, OCNKax, yriaeBoAax — U UX POJIH B KU3HU
yenoBeka. MarepuanbHOE €TMHCTBO OPTAaHMYECKUX U HEOPTAaHUYECKUX COCTUHECHUN.

Kpemuuii, ero @usnueckue © XUMHUYECKHUE CBOWCTBA, IMOJIYYEHUE U
npumeHenue. CoeauHeHus: KpeMHus B mpupoje. O0mme npeactaBieHus 00 OKcHie
kpemuus (IV) u xkpemuueBoit kuciore. CuiaukaThl, UX HCIOJb30BaHUE B OBITY, B
MPOMBITINICHHOCTH. BaXHEHITMEe CTpOUTEIbHBIE MaTepUabl: KEpaMHKa, CTEKJIO,
IIeMEeHT, OeToH, kene300eToH. [IpoOmembr  Ge30macHOTO  MCIOJIB30BAHUS
CTPOUTEHHBIX MATEPHUATIOB B TTIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:



M3yueHHUE O0Opa3l0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUYECTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJICHUE MTPU3HAKOB UX
MIPOTEKaHMUsI, OMbITHI, OTpaxkaromue GU3NIEeCKue U XMMHUUECKHUE CBOMCTBA rajlOT€HOB
U UX COCIMHEHUHN (BO3MOYKHO UCIIOJIb30BaHUE BUIACOMATEPHUATIOB), O3HAKOMJICHUE C
oOpasznamMu XJIOpUAOB (TaJOT€HHUJO0B), O3HAKOMJIEHHE C O0Opa3laMu cepbl U e
COCIMHEHUsAMH (BO3MOXKHO HCIOJIb30BAaHUE BHJACOMATEpPHUAIIOB), HAOJIO/ICHHUE
mpouecca OOyriaMBaHUs caxapa IM0JA JACHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOMU
KHUCJIOTBl, HW3Y4YEHHE XUMHUYECKHX CBOWCTB pa30aBICHHOM CEPHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHOW peakiMu Ha Cyib(aT-uoH W HaOJII0JICHHEe TpU3HaKa e
MPOTEKaHUsI, O3HaKOMJIeHHE ¢ (U3UYECKMMHU CBOMCTBaMHU a30Ta, ¢ochopa W UX
coeIMHEHN (BO3MOXKHO HMCIOJIb30BAHUE BUIEOMATEpPUaIOB), 0Opa3liaMu a30THBIX U
dbochopHbIX ymoOpeHUM, MONydyeHHe, CcOOupaHue, paclo3HaBaHUE U U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHNE KaueCTBEHHBIX PEeaKIuii Ha MOH aMMOHHS U docdat-
VOH W M3YyYECHHUE MPU3HAKOB MX MPOTECKAHUS, B3AUMOJCUCTBUE KOHIIEHTPUPOBAHHOMN
AQ30THOM KHCIOTBI C Meaplo (BO3MOXKHO UCIIOJIb30BAHHE BHUACOMATEPHAIIOB),
U3ydeHHue MOJeJiel KpUCTAUIMYeCKUX pPEemeETOoK anmasa, rpadura, Qysiepena,
03HAKOMJICHHE C TIPOIIECCOM aJICOPOIMU PAaCTBOPEHHBIX BEIICCTB aKTUBUPOBAHHBIM
yraéM W yCTPOWCTBOM MPOTHBOTA3a, IMOJyYECHHE, COOMpaHHE, pacllO3HABaHUE H
U3YyUYCHUE CBOMCTB YIJIEKHUCIOTO Tras3a, MPOBEJCHUE KAYECTBEHHBIX pEaklIuil Ha
KapOOHAT M CUJIMKAT-UOHBI U M3YUYEHHUE NMPU3HAKOB UX MPOTEKAHUsS, O3HAKOMIICHHE C
OPOIYKIHNEN CUIMKATHOW MPOMBINUIEHHOCTH, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a7ad
no teme «Ba)kHelllne HEMETAIIbl U UX COEAUHEHUSD).

MeTausbl M UX COeIMHEHUS

OO61ast XapaKTepUCTUKAa XUMUUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAaHUHU UX
nonoxeHus B [lepuoguueckoit cucreme xumuuyeckux siemMeHToB Jl. M. MenneneeBa
U cTpoeHusi atoMoB. CTpoeHue MeTamioB. MeTtalnyeckas CBS3b U METaNIMYeCcKas
KpUCTAJUIMYECKAs] PEMIETKA. ONEKTPOXUMHUYECKUM psii HANPSIKEHUM METaJlIoB.
duznyeckue W XMMHUYECKHE CBOWCTBA MeTayuioB. OOmme crnocoObl MOTydYeHUs
MeTtaioB. [loHATHE O KOppPO3WM METANJIOB, OCHOBHBIE CHOCOOBI 3alUTHI UX OT
koppo3un. CmiaBel (CTanb, YyT'yH, AIOPATIOMHUHHUIN, OpOH3a) M WX NPUMEHEHHE B
OBITY ¥ IPOMBIIIIICHHOCTH.

[Ilesounble MeTasuibl: MOJIOXKEHWE B llepronnyeckor CHCTEME XHMHYECKUX
snementoB JI. M. MenaeneeBa, CTpoeHHME HMX aTOMOB, HAaXOXJEHUE B IPHUPOJE.
dusnyueckue U XMMHUYECKUE CBOMCTBa (Ha mpumepe Hatpus W Kamus). OKCUIIBI U
TUAPOKCUABI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METANIOB U UX COEIUHEHUM.

[[leoyHO3EMENBHBIE ~ METAJUIBI MAarHuii W KalbLUW: T[OJOXEHHE B
[Tepunoanueckoit cucteme xuMuyeckux 3jeMeHToB J[. . MeHnaeneeBa, CTpoeHHE UX
aTOMOB, HaxXOXJeHue B mpuponae. OU3NYECKUEe U XUMHYECKUE CBOWCTBA MarHus M
Kanblisg. BaxkHenime coeuHeHns Kalblus (OKCHI, THAPOKCHUI, coiin). KECTKOCTh
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.



AnoMUHUI: NoJIO)KeHUE B llepuoanueckoi cUCTEME XMMHUYECKHUX 3JIEMEHTOB
J. . Meunneneesa, cTpoeHue aroma, HaxoXaeHue B mpupone. dusuueckue u
XUMUYECKHE CBOICTBa amoMuHUS. AMQOTepHbIE CBOICTBA OKCHIA U THAPOKCHAA
AJTFOMUHUA.

Kenezo: nonoxenue B [lepuoanueckoit cucreme XuMu4eckux sineMeHToB /1. .
MenpeneeBa, CTpOCHHE aTOMa, HAXOXKJI€HUE B Tpupoje. PU3NYECKUE U XUMUUYECKUE
cBoicTBa xene3a. Okcuabl, rugpokcuansl u conu xenesza (ll) u xenesa (lll), ux
COCTaB, CBOMCTBA U IOJIyYECHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METaUIOB M CIUIABOB, HUX (PU3HMUECKUMHU
CBOMCTBaMU, U3yU€HUE PE3yJIbTATOB KOPPO3UU METAIIOB (BO3MOXKHO MCIIOJIb30BAHHE
BUJIEOMAaTEpUaIoB), OCOOCHHOCTEM B3aMMOJCHCTBUS OKCHJA KaJIbIIUS W HATpHUS C
BOJOM (BO3MOXXHO HCIIOJB30BaHUE BHUAEOMATEPUAIIOB), HCCJEIOBAHUE CBOMCTB
XKECTKOU BOJIbI, MpOIIecca TOPEHUS Kejie3a B KUCIOpoae (BO3MOKHO MCIOJIb30BAHUE
BUJIEOMATEpUaIoB), TMPU3HAKOB MPOTCKAHMUsSI KAUYECTBEHHBIX pEAKIM Ha WOHBI:
MarHus, Kajbliksg, amfoMuHus, IwHKa, kemesa (1) u xemesa (M), memm (1),
HaAOJII0/IEHUE U OMMCAaHKUE MTPOIIECCOB OKpAIIUBAHUS TUIAMEHU MOHAMH HATPHs, Kaus
U Kajablusg (BO3MOXKHO  HCIIOJIb30BAaHUE BHUIACOMATEPHATIOB), HCCIICIOBAHHE
aM(OTEepHBIX CBOWCTB THAPOKCHAA ATIOMUHUS W THUAPOKCHUIA IIMHKA, pEIIeHUE
AKCIIEPUMEHTAJIbHBIX 3a71a4 110 TeMe «BaykHel e MeTasbl U UX COSTUHECHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u mMaTepuanbl B MOBCEIHEBHOW KH3HU 4esoBeka. bezomacHoe
UCITOJIb30BaHUE BEIECTB M XMUMHUYECKMX peakiuid B ObITy. IlepBas momolinp npu
XUMHUYECKHX 0KOTax U OTPaBJICHUSX.

XUMHYECKOE 3arpsisHEHHE OKpY’Karollew cpenbl (MpeaesbHas JOMyCTUMAs
KOHIIEHTpauus BemiecTB, gaiee — IIJIK). Ponb XuMuu B pemieHUM SKOJOTHYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

U3ydeHrne o0pasloB MaTepHaloB (CTEKJIO, CIUIaBBl METAJIJIOB, IOJMMEPHBIC
MaTtepuaibl).

Mexcnpeomemmunie cea3u

Peanuzamus MeXNpeIMETHBIX CBsI3€d NpU HM3yYEeHUM XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 MCIOJIB30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MMOHSATHH,
TaK W TMOHATUH, SABIAIOMIMXCA CUCTEMHBIMU U  OTHACJIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'0 IIHKJIA.

OOmue ecTeCTBEHHO-HAY4YHBIC IMOHATHSA: HAy4HBIH (DaKT, THUIIOTE3a, 3aKOH,
TEOpHs, aHAIM3, CHHTE3, KiIaccHPUKamus, MEepHOIUIHOCTh, HAOIIOJACHUE,
AKCTIICPUMEHT, MOJISTUPOBAHNE, U3MEPCHHE, MOJIS/b, SIBICHHE, TAPHUKOBBINA 3P (DEKT,
TEXHOJIOTHSI, MaTepHUaIbI.

dusznka: MaTepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PalMOaKTUBHOCTb, MOJICKYJIa, AJIEKTPUUECKUHN 3aps, MPOBOTHUKH,



MOJYTPOBOIHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHOE
COCTOSIHME BEIIECTBA, ra3, PacTBOP, PACTBOPHUMOCTH, KPUCTAIIMUECKas pEMIETKa,
CIUIaBbl, ()M3MUYECKUE BETUYMHBI, SAMHHIIBI N3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO,
IUIAHETHI, 3BE€3/1b1, COIHIIC.

buonorusi: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHbIE
yaoOpeHwsi, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTAaTeIbHBIC BEIIECTBRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE MOPO/JIbI, MOJIE3HbIE
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CHUCTEMOW TO3UTHUBHBIX IIEHHOCTHBIX OpPHUECHTALMM W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BJIAAETh JOCTOBEPHOW MHGpOpMAaIMeEil o
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUN YYE€OHBIX, TIO3HABATENIbHBIX 3a7a4, BBITIOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUSI MOCIIE/ICTBUI IOCTYNKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY JIJIsl TIOHMMAHUSI CYIIIHOCTU HAYYHOW KAapTHUHBI MUpa, MpEeACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE NIl OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOT'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOM KU3HH;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHUS

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pEILICHUS 3a/1a4, CBS3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, IS TOBBIICHHS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpEeIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBJICHHUIO Yy4eOHOMN
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PAaCKPBIBATh CMBICI XUMHYECKUX MOHITHH (BBIAEISATH UX XapaKTepHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIC B XHUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh U XapaKTEPHU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B Kay€CTBE HHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaOMIoAaTh 3a XOJOM IpoIriecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, aHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHs 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JUCKYCCHUU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTaX; JieJlaTh IPE3CHTAILNIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOW  NIEATENIBHOCTH  NPH  PEIICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CaMOCTOSATEIBHO COCTABIIATH WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, yMEHHUE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMUCS HAay4yHbl€ 3HAaHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 9 ki1acce npeMeTHbIE Pe3yJIbTaThl HA 0230BOM ypOBHE

JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TOHSATUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJE€HTHOCTb, SJEKTPOOTPHUIIATEIBHOCTh, CTEIECHb
OKHUCJICHUSI, XUMUYECKasi Peakivs, XUMUYECKasl CBS3b, TEIIOBOM 3(PdekT
peakiuu,  MOJib,  MOJISIpHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI, JJICKTPOJIUTUYUECKAS JTUCCOIMAIIMS, PEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMbIE pEaKIMU, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCITUTEb,  BOCCTAHOBHUTENIb,  OKHCJIEHHE W  BOCCTAHOBJICHHE,
ajutoTpornusi, aMmGOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIeHTHAsl, UOHHAas,
MEeTaJUTM4ecKasi), KpUCTaJUIMYecKass peméTka, KOPpPO3Hs METAJLIOB,
CIUUIaBbI, CKOPOCTh XHMHUYECKOM peakIuu, TMpeaebHO JOMyCTUMas
koHueHTpauus [IJIK BemecrTna;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEAKIIHIA;

e OIpENEIATh BAJICHTHOCTh U CTENEHb OKUCICHHS] XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX pA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OnpeNeIEHHOMY KJIacCy COEIUWHEHUH 1o ¢GopMmyrnaMm, BHII XUMHUYECKOU
CBA3U (KOBAJIEHTHAs, WOHHAs, METaJUIMYEeCKas) B HEOPraHUYECKHX
COCIMHEHHUAX, 3apsiji MOHA M0 XUMUYECKON (opMylie, XapakTep cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHUYECKUX COCIUHEHUH, TUI KPUCTAIIMYECKON
PEIETKH KOHKPETHOT'O BELIECTRA;

e packpeiBaTh cMmbica Ilepumogmueckoro 3axkona JI. . MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabmmunyto dopmy Ileprmogndeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyath MOHATHUS «JaBHas mnoarpynmna (A-rpynmna)» U «mnoOoyHas
noarpynna (b-rpynma)», manble W OoOJblIME NEPUOJbI, COOTHOCHUTH
0o003HaueHUs, KOTOPHIE WMEIOTCS B TEPUOAMYECKOW TaliuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
ANIEMEHTOB (COCTaB W 3apsa  sjapa, oOImee 4YHCIO JJIEKTPOHOB U
pacrpefielieHue HMX MO0 DJJIEKTPOHHBIM CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B



npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

e KJacCU(DUIIMPOBATH XMMHUYECKHE DJIEMEHThI, HEOPTaHUUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIAY M COCTaBY Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETIEHEH OKUCICHUS
XUMHUYECKHX 3JIECMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHU(DUUECKHE XUMHUYECKHUE
CBOMCTBa TIPOCTHIX M CJOXHBIX BEIIECTB, TOJTBEpPKIas OIMHUCAHUE
npuMepaMu MOJICKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIUi;

e COCTaBJIITh ypPaBHEHUS DJICKTPOJUTUYECKON JTUCCOIMALUM  KHUCIIOT,
HieJIouel M CoJieH, OJIHbIC M COKpAIEHHbIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI peaKlMi, TMOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

e PpACKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIH
MOCPEJICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHca 3THX PEaKIIHii;

e TIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHHMS XWMHYECKHUX TIPEBpAIllCHUH B Pa3IUIHBIX
YCIOBUSX;

e BBIYHCIATH OTHOCHTEIIbHYIO MOJICKYJISAPHYIO U MOJISIPHYIO MAacCChI
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOro dJeMeHTa 1o ¢opMyIie
COEIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON pPEeaKIUY;

e coOmIOMaTh  TpaBWJia  TOJB30BAaHUS ~ XUMHUYECKOM  TMOCYIO0M U
1abopaTopHbIM O0OpYJIOBAaHHEM, a TakKe TMpaBWwiIa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHMSIMHU TIO BBINOJTHEHHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB 10 TMOJYYCHHI0O U COOUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

e TMPOBOAUTH  PEAKUMH, MOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3JIMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUJI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, CuIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHbBl aMMOHHUS U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

MIPUMEHSITH OCHOBHBIE OIEPALIN MBICIIUTEIBHOU JIESITEIbHOCTH — aHAIU3 U
CHHTE3, CpaBHEHHE, 0000IIEHHE, CHCTEMATH3aIINIO, BBISBICHUE TPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H — JJIsl U3Y4YEHUSI CBOMCTB BEILIECTB M XUMUYECKUX PEAKIIUH,
€CTEeCTBEHHO-HAYYHbIE METO/Ibl O3HAHUS — HAOJIIOICHUE, U3MEPEHUE,
MOJICTUPOBAHUE, IKCIIEPUMEHT.






TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC

HauMeHoBaHMe pa3iesioB U TeM

KoJsinmyecTBO 4acoB

uieKTPOHHBIE (IU(POBHIE) 00pa3oBaTe/IbHbIE

Ne mi/m IpOrpaMmb Beero | KOHTPOabHBIe TpaKTHyeckue pecypebI
padoTbI padoThI

Paznen 1. BemecTBo U XMMHUYeCKHE PeaKIIUU

1.1 TosTopenne n yriybnenue snammii 5 1 bubmuorexa LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX pa3JiesioB Kypca 8 kiacca

1o | OcHoBHbE SAKOHOMEDHOCTH 4 Bbu6moreka LIOK https://m.edsoo.ru/7f41a636
XUMUYECKUX PeaKIui

1.3 ITIEKTPONUTHIECKA UCCOUHAILH. 8 1 1 bubaunoreka L1OK https://m.edsoo.ru/7f41a636
XHUMHUYECKHUE PEaKIUU B pacTBOpax

Hroro no pazneny 17

Pa3nen 2. HeMeTa/JIBI M X COeIMHEHUS
OO6mast XxapakTepUCTHKA

2.1 | xumuueckux 3aeMeHTOB VIIA- 4 1 bubaunoreka I1OK https://m.edsoo.ru/7f41a636
rpynnsl. l'anorenst
OO6m1as xapakTepucTUKa

2.2 | XUMUYECKHUX 3JIeMEHTOB VIA- 6 bubaunoreka LIOK https://m.edsoo.ru/7f41a636

rpynnsl. Cepa u €€ COeIMHEHUs



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

OO61ast xapakTepuCTHKa
XUMHYECKUX IJIEMEHTOB V A-

2.3 FpymIBL. As0T, hocop H uX 8 bubmnoreka IIOK https://m.edsoo.ru/7f41a636
COCTMHCHUS
OO61ast xapakTepuCcTHKa

2.4 fg;?;;_cgizgsxfgeﬂz%'ﬂ ix 8 bubmnoreka IIOK https://m.edsoo.ru/7f41a636
COCMHCHUS

Wroro no pazneny 26

Pa3nen 3. Meta/iibl M X COeIMHEHUSI

3.1 OO61ue cBOMCTBA METAJIOB 4 bubmmoreka IIOK https://m.edsoo.ru/7f41a636

3.2 Baxcueriue Metayuel u ux 16 bubmmoreka 1HOK https://m.edsoo.ru/7f41a636
COEIMHECHUS

Wroro no pazneny 20

Paznen 4. XumMus u oxpyskamomas cpeaa

4.1 Eee;éi:;a 11 MATCPHAIIBL B AH3HH 5 bubaunoreka [1OK https://m.edsoo.ru/7f41a636

Utoro no pazneny 3)

Pe3epBHOE BpeMms 3 bubaunoreka [OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

KanengapHo-temaTnueckoe miIaHUPOBaHUE MO Y4E€OHOMY MPEIMETY

XUMMHUA 9 KITACC

(2 yaca B Henento, Bcero 68 4acoB 3a roj)

Ne Tema ypoka Mara
Ilnan  ¢akr

Paznea 1. BemecTBo n xumunyeckue peakuuu(174)
Tema 1.1 IloBTOpeHue u yriydjaeHne 3HAHUI OCHOBHBIX
pa3zaesioB Kypca 8 kiacca(S4)

1 BBoanbiii nHCTpYKTa)K 110 Th
[ToBTopenue. [lepunonnueckuii 3axkoH. [lepuoguueckas cucrtema 03.09
XUMHYeCcKuX daemMeHToB 1. 1. Menaeneena.

2 3aKOHOMEPHOCTH B M3MEHECHUHU CBOWMCTB XUMUYECKUX d5ieMeHTOB | 06.09
NEPBBIX TPEX MEPHOJIOB

3 Kiaccuduxanys 1 HOMEHKIATypa HEOPraHWUYECKUX BEIICCTB 10.09

4 Buib1 XUMHUYECKOW CBSI3U Y THITBI KPUCTAJUTMUCCKUX PEIIETOK 13.09

5 KountpoabHnasi padora Nel no teme «[loBTopenue u yrimyonenue | 17.09
3HAHMM OCHOBHBIX Pa3JesioB Kypca 8 Kiiaccay»
Tema 1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX

6 peakumii(44)
Krnaccudukanus XuMru4ecKux peakiuii no pazaudabiM npusHakam | 20.09

7 ITonsaTHE O CKOpOCTH XMMHUUYECKOH peakuuu. [lonaTue o 24.09
TOMOT€HHBIX ¥ T€TePOTEeHHBIX PeaKluiX

8 ITonaTHE 0 XMMHYECKOM paBHOBeCUU. DaKTOPBI, BIUAOLINE HA 27.09
CKOPOCTb XMMHUYECKOM peaKIMu 1 MOJ0KEHUE XUMUIECKOTO
paBHOBeCHs

9 OKHUCIHUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 01.10
Tema 1.3 DuexkTpoauTuyeckass aucconuanus. XuMUYeCKHe
peakuuu B pacTeopax(84)

10 | Teopus anektponuTuueckor aucconuanuu. CuiabHbie U cinabsie | 04.10
AIIEKTPOITHUTHI

11 | MoHHble ypaBHEHUS peaKIUil 08.10

12 | XuMuueckne CBOWCTBA COJICH B CBETE MpeICTaBlIeHU 00 11.10
AIEKTPOJIUTHYECKON JUCCOLUALINN

13 | XumMuueckue CBOMCTBA COJICH B CBETE MPECTABICHUIA 00 15.10
ANEKTPOJIUTUYECKON JUCCOIUALINU

14 | IlonsiTue o ruaponuse conei 18.10

15 | O0o0enue U cucreMaTru3alys 3HaHUH 110 TeEMaM 22.10
«Kmaccudukanuss XaMUYECKUX PEAKITUN» U «DICKTPOTUTHIECKAST
JUCCOLIALIMSI»

16 | KoutpoabHasi padora Ne2 o Teme «DIEeKTPOTUTHICCKAs 25.10
aucconuanysi. XUMUYECKUE PEAKITUU B PACTBOPAX)

17 | IlpakTuyeckas padora Ne 1. «PeleHue 3kCriepuMeHTaAIbHBIX 05.11




3agau» o TeMe «CBOMCTBA KHUCJIOT, OCHOBAHUM U COJIEH KakK
3EKTpOoauTOBY. Uncmpykmasic no Th.

Paznen 2. Hemerasibl U uxX coefuHeHUsI(264)
Tema 2.1 O0mas xapaKTepuCTUKA XMMHUYECKHX 3JIeMEHTOB

18 | VIIA-rpynnsl. I'asorenni(44)

OO61ast XxapakTepuCTHKA TraJIOr€HOB. XUMHUYECKHE CBOMCTBA Ha 08.11
IpUMEpE XJIopa

19 | XnopoBonopon. ConsgHast KUCIOTa, XUMUYECKHe CBoiicTBa, | 11.11
MOJIy4eHHE, IPUMEHEHUE

20 | IpakTu4yeckas padora Ne 2 o reme «Ilosyuenue consiHoM 15.11
KHUCJIOTHI, U3y4eHue €€ CBOUCTB». Mucmpykmasic no Th

21 | BoluucieHus no ypaBHEHUSIM XUMUYECKUX peakiui, eciu oaud u3 | 19.11
peareHToB JiaH B U30bITKE
Tema 2.2 O0mas xapakTepuCcTUKA XHMUYECKHX 3JIeMEHTOB
VIA-rpynnsl. Cepa u eé coenmneHusi(64)

22 | O6mas xapakTepuctuka 3jeMeHToB VIA-rpynmnel. Annotponssie | 22.11
monudukanuu cepbl. HaxoxaeHue cepbl U €€ CoOeTMHEHUN B
npupoje. XUMHUYECKHE CBOMCTBA CEPHI.

23 | CepoBonopoji, cTpoeHue, GU3nYecKkrue U XUMHYECKIe CBOMCTBA 26.11

24 | Oxcuabl cepbl. CepHas kuciora, ¢uznyeckue M xumudeckue | 29.11
CBOICTBA, NIPUMEHEHHE

25 | XUMHUYECKHe pEeaKIuu, JeKalue B OCHOBE mpoMbiiuieHHoro | 03.12
croco0a MOJIy4eHUsI CEPHON KHUCIOThl. XUMHUECKOE 3arps3HEHUE
OKpPYXaIoIlEel Cpelibl COEIMHEHUSMH CEphbI

26 | Berunucienune MaccoBOM JJOJIM BBIXOJa MPOAYKTa PEAKITUU 06.12

27 | Ilposepounas paboma mno teme «lamorens» u «Cepa um e€ | 10.12
COEJIMHEHUSD)

Tema 2.3 O0mas xapakTepuMCTHKAa XMMHUYECKHX 3JIeMEHTOB
VA-rpynnsl. A30t, (pocop u ux coeaunenusi(84)

28 | OOmass  xapakTepuctuka dieMeHToB  VA-rpynmel.  Asot, | 13.12
pacrnpocTpaHeHHe B Mpupoje, (U3MUECKHe M XUMHUYECKUe
CBOMCTBA.

29 | AMMuak, ero pu3HYeCKUe U XUMHUCCKUE CBOMCTBA, TTorydeHue u | 17.12
MIPUMEHEHHUE

30 | ITpakTuyeckasi padora Ne 3 o reme «Ilomyyenne ammuaka, 20.12
W3y4YEHHE €10 CBOUCTBY. Mncmpykmasic no Th

31 | AzotHas kuciora, e€ pu3ndecKkrue 1 XUMHIECKIEe CBOMCTBA 24.12

32 | Ucmonp30BaHME HUTPATOB W COJEH aMMoOHHMs B KadectBe |27.12
MUHEPAIBHBIX yA00pEeHuil. XUMHYECKOE 3arpsA3HEHUE
OKpPYXAaIILIEH cpe/ibl COETMHEHHUSIMU a30Ta
2 cemecTp
IHoBTOpHBIMA HHCTPYKTaX 10 Th

33 | ®ocdop. Oxcun pocdopa (V) u pocdopuas kucnorta, pusngeckue | 14.01

U XUMHNYCCKHUC CBOﬁCTBa, IMOJIYUYCHHC.




34 | Ucnonws3zoBanue hocdaToB B KaueCTBE MUHEPANIbHBIX ynoopenuit. | 17.01

3arpsi3HeHHe PUPOJHON cpefbl pocharamu.
35 |PemieHue pacyeTHbIX 3a7a4 21.01
Tema 2.4 O0masi XxapakTepucTHKa XMMHUYECKHX 3J1E€MEHTOB
IVA-rpynnsl. Yriepoa u KpeMHU U UX coeanHeHus(84)
36 |Yrumepon, pacmpocTpaHeHue B mpupone, ¢uszudeckue u | 24.01
XUMHUYECKHE CBOMCTBA
37 |Oxcugsl yraepoja, ux (unueckue M XuMmMuuyeckue cBoictBa. | 28.01
DKOoJIOrHUecKre mpo0IeMbl, CBI3aHHbIE ¢ OKcuIoM yriaepoaa (1V)
38 | YronbHas kuciora u €€ coau 31.01
39 | IIpakTtuyeckasi padbora Ne 4 o reme "[lonyuenue yrnekucnoro | 04.02
ra3a. KauectBeHnHas peakuus Ha kapOoHaT-UOH". MHcmpyKkmasic
no Th

40 | IlepBoHayanbHbIe MOHATUS 00 OPraHUYECKHUX BEUIECTBAX KaK O 07.02
COEJIMHEHHUSX yTriepoaa

41 | KpemHuU# u ero coeIMHeHUs 11.02

42 |IlpakTnyeckasi padora Ne 5. Pemenue skcnepuMmeHTanbHbIX | 14.02
3ajay mo Teme «BaxHeilline HeMeTayuibl U WX COCIUHEHUS.
Hncmpykmaoiwe no Th

43 | KonTpoJabHas padora Ne3 o teme «BaxkHeliue HeMeTalIbl U 18.02

UX COCTMHEHUS
Pa3nen 3. Metasuibl 1 ux coequHeHus (204)
Tema 3.1 O6mue cBoiicTBa MeTaJLI0B (44)
44 |OO6masi XxapaKTepUCTUKA XMUMHYECKUX JJIEMEHTOB — MeTaiuioB. | 21.02
Merannuyeckas CBSI3b M METaJUIMYECKas KpPUCTAUIMYECKast
peméTka. DU3NYECKUe CBOMCTBA METAJJIOB
45 | XUMUYECKHUE CBOMCTBA METAILIOB. DIIEKTPOXUMHUYECKUN PSJT 25.02
HaNpsHKCHU METAJUIOB

46 | O6mue crocoOwl moiydeHust MmeramuioB. CriaBel. Beruncnenus mo | 28.02
YPAaBHEHHSIM XUMHUYECKUX PEAKIIUiA, €CTTU OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH.

47 | IlonsaTrHe 0 KOPPO3UH METAILIOB. 04.03
Tema 3.2 BaxkHeliinne MeTa/LlIbl H UX coeanHeHusi(164)

48 | lllemounbie MeTaLIBI 07.03

49 | Okcuabl ¥ THAPOKCHIBI HATPUS U KAJIHS 11.03

50 | [lemoyHo3eMeIbHBIC METAIUIBI — KAJIbIIUA W MarHUi 14.03

51 | BaxHeilne coeAMHEHUS KaabIUs 18.03

52 | Pemenne pacdeTHbIX 3a1a4 21.03

53 | )K&€cTtkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS 01.04

54 | lIpakTtuyeckas padora Ne 6 o reme «KECTKOCTH BOJIBI U 04.04

MeTOIbl €€ ycTpaneHus». Hucmpykmaoie no Th

55 | AmromuHMI 08.04

56 | AMdoTtepHbIe CBOWCTBA OKCHIA W TUAPOKCH]IA 11.04

57 | Keneso 15.04




58 | Okcunpl, ruapokcu bl 1 conu xenesa (1) u xxenesa (111) 18.04
59 | O0obuieHre U cucTeMaTu3alys 3HaHun 22.04
60 | [Ipaktuyeckass paGora Ne 7. Pemenue skcnepuMeHTaIbHBIX | 25.04
3a7a4 1o TeMe «BaxHenmue MeTalulbl U HUX COCIUHEHUS.
Hucmpykmaow no Th
61 | Boluucnenus no ypaBHEHUSIM XUMUYECKUX peakiuil, eciu onul u3 | 29.04
peareHToB JaH B U30BITKE WIH CONEPKUT IpUMecH. BeranucieHus
MacCOBOM J10JIM BBIX0J1a MPOJIYKTA PEaKIUu
62 | Pemienue pacueTHbIX 3a1a4 02.05
63 | Kourpoasnas padora Ne 4 no teme «Baxneitmue meramisl u ux | 06.05
coenuHeHus» Hmozosan npomescymounan ammecmayus 6
¢opme KonmponvHoil padbomaul
Paznen 4. Xumus u okpykamomas cpeaa(S4)
64 | Tema 4.1 BemecTBa 4 MaTepuaabl B }KH3HH YeJI0BEKA
(59)
BemiecTBa 1 Marepuabl B TOBCETHEBHOM )KM3HU YEJIOBEKA 09.05
65 | XuMuueckoe 3arpsi3HEHUE OKPYKalolel Cpeibl 13.05
66 | Poib XxuMuM B pelieHuu 3KOJIOTMYECKUX MPooIieM 16.05
67 | Pemenue 3amau u ynpaxHeHUN 20.05
68 | Pemenue 3aau u ynpaxHeHUN 23.05







Bcero NpowuTo, NPOHYMepOBaHO
¥ CKpenneHo ne4vaTbio

A (glopuorit LFLK |ucTes




