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MNOACHUTEJIBHASA 3AIIMCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOM pabouel mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIEMIMK TMpernojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeNbHbIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIIeW CTpaTeruu
oOy4yeHHsi, BOCIUTAHUS W Pa3BUTHSI OOYYAOIIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
NpeayCMaTPUBAET PACIpPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpaMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Yy4€TOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH —MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHH CIYXXUT OCHOBOW [l (OPMHPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
HEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aIbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 001IeH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTABLHBIX W HCCICIOBATEIBCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUYN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



criocoOcTByeT (OPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIHUXCA.

JlanHble HampaBiieHUs B OOYYEHMHM XUMHHM OOECNEeYMBaIOTCS CHelu(pUKOn
colepkaHusi  y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroruyecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XHWMHH, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOTO mnoaxona K €€ mzydeHuro. ColepkaHHe CKIIAJbIBAECTCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0€ d3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI IO TPHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3axkona /1. 1. Menneneesa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMUYECKOMU CBSI3H;

— TPEACTaBICHUN 00 BIEKTPOIUTUYECKOW JIMCCOLMAIIMU BEILECTB B
pacTBoOpax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEILHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHASI (PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOCHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYUCHUS U3y4aeMbIX
BEILECTB.

OcBoeHue MmporpaMMbl IO XUMUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABICHNUS] O XUMHYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAHUIO U METOIaM
MO3HAHUSI B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUU W3
paHee M3YYECHHBIX yueOHBIX MpeaMeToB: «OKpyxawomuid mupy», «buonorus. 5-7
KJIAaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOPMUPOBAHHE 3HAHUH OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUUECKOU
JEATEIIbHOCTH YEJIOBEKa M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHUT MHUPOBO33PEHUYECKOTO0 XapakTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAy4YHBIM METOJaM ITO3HAHUS NPH W3YYCHHUH BEIIESCTB U XMMHUYCCKHUX PEAKIIHA, B
(OpMUPOBAHNY ¥ PA3BUTHH ITO3HABATEILHBIX YMEHHUH U X IIPUMEHEHUH B y4eOHO-
MO3HABATEILHON M Y4eOHO-UCCIIeI0OBATEILCKON MEATeTbHOCTH, OCBOCHUU TPABHII
0e301acHOr0 OOpaIeHHs C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

[Tpu w3ydyeHUn XMMHHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HAaYCHHE MPUOOPEITN TaKUE IEITH, KaK:

— (¢opMUpOBaHHE WHTEIUIEKTYaIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIHPHOMY MPHHITHIO PEIICHUH,
CTIIOCOOHO¥ aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU;

— HampaBJICHHOCTh OOYyYeHHsI Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
OOy4Jarommxcsi K CaMOCTOSATEIHLHOM IO3HABATEIILHON NIEATEILHOCTH, HAyYHBIM
METOoJIaM TIO3HaHMs, (OPMHPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecreueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OIbITa Pa3HOOOPA3HOW JEATECIHLHOCTH, IO3HAHWUS W CaMOIIO3HAHMS, KITFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMI), MMEIOIUX YHUBEpCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ¢opmupoBanne o00meld (YHKIIMOHATFHOM ¢  €CTeCTBEHHO-HAyYHOM
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh W OLICHWUBATH SIBICHUSA
OKPY)KAIOIIeT0 MHpa, WUCIIONB3Yys 3HAHHUS U OMbIT, MOJTYYCHHBIE TP U3YYCHUU
XUMHH, TPUMEHSTH UX TIPH PEIICHUH ITPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU
JCSITCIIBHOCTH,

— QopmupoBaHue y OOydJaromuxcs T'YMaHUCTHYECKHMX OTHOIICHUH,
NMOHMMAHUS IIEHHOCTH XUMHUYECKHX 3HAHHW JUISI BBIPAOOTKHM OSKOJOTHUSCKH
I1eJIeCO00Pa3HOro TIOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEISIX
COXPaHEHUS CBOETO 370POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHUIO, CMOCOOHOCTEHW K CaMOKOHTPOJIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOEHHS OOIICUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(MUIS M HANpPaBIEHHOCTH JAlbHEHIIETO
00yueHus.

OO1ee 9rciio YacoB, OTBEACHHBIX JIJIS U3YYCHHS XUMUHW Ha YPOBHE OCHOBHOTO
obmero odpazoBanus B 9 kiracce coctaBisieT — 68 yacoB (2 yaca B HECIIO).



COJAEPXAHUME OBYUYEHUA

9 KIIACC

BemecTBo U XMMHUYECKasI peaKLMs

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUHM CBOWCTB
XUMHUYECKHUX JIEMEHTOB IEPBBIX TPEX NEPUOAOB, KaJIHS, KaIbLU U UX COEIUHECHUM
B COOTBETCTBUM C TMOJIOKEHUEM »dJEeMEHTOB B llepuonnueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTATITUYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALIMYECKONU PEIIETKU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHNN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanysa XuMuueckux peakiuii Mo pa3iInyHbIM NpU3HaAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEAKIMH BEUIECTB, MO TEIUIOBOMY 3 (deKTy, Mo
W3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusiX. [IoHsITHe 0 rOMOTeHHBIX U IeTepPOreHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IOJO0KEHUE XHUMHUYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peaKuuu. CocraBiienue YPaBHEHUM
OKHCJIMTEIIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIHMH C  HUCIOJb30BAHUEM  METOAA
3JIEKTPOHHOTO OalaHca.

Teopus 3NEKTPONUTHIECKON TUCCOUUALMU. DIIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMHueckoil cBa3u. Crenenp quccouranviv. CUiibHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMeHa,
MOJHBICE W COKpalllEHHbIE HWOHHBIC YpaBHEHMS peakuuil. CBONCTBAa KHUCIOT,
OCHOBaHMM U COJIEH B CBETE MPECTABICHUIN 00 AIEKTPOTUTUICCKON JUCCOIUALIUH.
KauecTBeHHbIE peakiuu Ha MOHBI. [loHsATHE O THApONIM3E CONE.

Xumuueckuii IKCnepumenm:



O03HAKOMJIEHHE C MOJEISMU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKHX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHYECKOW PEAKIIUHU OT
BO3JIEUCTBUSL  Pa3MYHBIX  (AKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
PacTBOPOB BELIECTB, MPOIECCA JUCCOIMAIIMU KUCIIOT, HIEI0YeH U coliel (BO3MOKHO
UCITOJIb30BAaHUE BHJIEO0 MATEPHAIOB), IPOBEJCHHUE OIBITOB, HWILIIOCTPUPYIOIINX
OPU3HAKM NPOTEKAHHMS pEaKUUuid HMOHHOro oOMeHa (oOpa3oBaHHME OCaIKa,
BbIJICJICHUE Ta3a, OOpa30BaHUE BOJIbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpeHHe, pPEeaKluu pPa3ioKEHUs,
COCIMHEHMSI), PpACIIO3HABAHUE  HEOPraHMYECKUX  BEHIECTB C  MOMOUIBIO
KAaueCTBEHHBIX PEaKIMil Ha NOHBI, PELIEHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapakTepuctuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue U (U3HUYECKUE CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJulaMH, HEMeTaJUlaMH, IieraodaMu). XiaopoBoaopond. CossiHasg KUCIOTa,
XMMHYECKME CBOWCTBA, IIOJy4ye€HHE, IpuMeHeHue. [Jleucrteue xyopa W
XJIOPOBOAOPOJa HA OPraHU3M 4YeloBeKa. BaxkHelre XJI0puIbl U UX HAXOXKICHHE B
IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe CTemneHu okucieHus. CtpoeHune u (u3MUECKHE CBOWMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPO, CTpoeHUE, (PU3UUYECKUE U
XUMHUYECKUEe CBOMCTBA. OKCUABI CEPbl KAK MPEACTABUTENHN KHUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JieXkKalldie B OCHOBE
MPOMBIIIJICHHOTO CIOCc0o0a MOJy4YeHUsT CEpHOM KHUCIOTHL. [IpuMeHeHHe cepHOM
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HuoH.
Haxoxnenue cepbl M €€ COCAMHEHUM B MNPUPOAEC. XHUMHUUYECKOE 3arps3HECHHUE
OKPY’KaIOIIEH Cpeabl COEIMHEHHUSIMHU Cepbl (KUCIOTHBIE MOXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHS.

OO0mmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XAapAaKTEPHbIE CTENEHW OKUCIECHHS. A30T, paCOIpPOCTPAaHEHUE B NPHUPOJE,
duznyeckue u xumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupojae. AMMuUak, ero
buznyecknue 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conu aMMOHus,
ux (U3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKUE
cBoMicTBa (0OmIME KaK TMPEICTaBUTES Kiacca KHUCIOT W  CcHerudUUecKue).
Hcronp30BaHne HUTPATOB U COJICH aMMOHHUSI B KAYECTBE MUHEPATLHBIX YI0OpEHUH.



XUMUYECKOE 3arps3HEHHE OKPYKAIOLIEH Cpe/ibl COEAMHEHUSAMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3AyXa, MOYBbl M BOAOEMOB). docdop, amIoTpONHbIE
monupukammu pocdopa, guzndyeckue U xumuueckue cporicrsa. Okcun ocdopa
(V) u dochopnas kucnora, puznueckne ¥ XUMHYECKUE CBOMCTBA, MOJyUYCHUE.
Hcnons3oBanue GocdaToB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmast xapakTepucTika 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENICHU OKUCIICHUS. Y TIePO/l, AIUTOTPOITHBIE MOIU(PUKAIINAH,
pacnpocTpaHeHue B Npupoje, Gu3nueckue U XUMUYECKUe CBOMCTBA. AacopOius.
Kpyrosopor yriepona B mnpupoae. Okcuipl yriepoaa, ux (Qumdyeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJyYE€HUE U
IpUMEHEHHE. DKOJIOTHYECKUE MpOoOJeMbl, CBSI3aHHbIE ¢ OokcuaoM yriepoaa (IV),
TUTIOTE3a TJIOOAIBHOTO TMOTEIJICHUSI KJIMMaTta, MapHUKOBBIA 3(dekT. YrompHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHe W XHUMHYECKHE CBOWCTBA, MOJyYEHHUE U
npumeHenue. KadectBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUITMHE, TPOMBITINIEHHOCTH U CEJIbCKOM XO3SCTRBE.

[lepBoHavaIbHBIE TTOHATHS 00 OPTaHUYECKHUX BEIIECTBAX KAaK O COCTMHECHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0TA).
[IpupoaHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA ra3, He)Tb),
MPOAYKThl WX MepepaboTku (OEH3WH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIECTBAX: JKUPaAX, OCJIKaxX, YrJIeBOJax — U UX
poli B OJKM3HH UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCAMHECHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOIYy4YEHUE U
npumeHeHue. CoeMHeHHs KpeMHUs B pupoe. OO1me npeacTaBieHus 00 OKCHIe
kpemuus (IV) u xpemuueBoit kucnore. CUIMKATHI, UX UCIIOIB30BAHUE B OBITY, B
IPOMBITIUICHHOCTH. Ba)XHEHIe CTpOUTENbHBIE MaTepHUalibl: KEpamMHuKa, CTEKJIO,
IEMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30macHOrO  MCIOJIb30BaHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HH.

Xumuueckuii IKCcnepumeHnm:

U3y4eHUE 00pa3I0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OIBIThI, OTpaKaIOIIME (PU3MUECKHME U XMMHYECKHUE CBOMCTBA
TaJIOTEHOB M WX COEIMHEHUH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
03HAKOMJICHHUE C 00pa3iaMu XJIOPUI0B (TaJOreHHUI0B), O3HAKOMIICHHUE ¢ 00pa3liaMu
cepbl U €€ COEAMHEHUSIMH (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
HaOII0IeHNE TIpoIecca OOYTIMBAaHMS caxapa Mo ACHCTBHEM KOHIICHTPHUPOBAHHOM
CEpPHOM KHUCIJIOTHI, U3yYECHUE XUMUUYECKUX CBOMCTB pa30aBiICHHON CEPHOUN KHUCIOTHI,
IPOBE/ICHNE KAYE€CTBEHHON PEaKIMu Ha CyJb(aT-uoH U HAOMII0AeHUE MTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKMMH CBOMCTBaAMHU a3oTa, dochopa u Hux



coeMHeHu# (BO3MOKHO HMCIIOIb30BaHUE BUEOMATEPUAIIOB), 00pa3liaMy a30THBIX
1 ($ochopHBIX YyI0OpeHUH, TOyYeHHE, COOMpaHNe, PACIIO3HABAHNE W H3yUYCHHE
CBOIMCTB aMMHaKa, IMPOBEJEHUE KAuYE€CTBEHHBIX PEAKUM Ha WOH aMMOHUS U
dbochar-uoH U H3yyEeHHE TNPU3IHAKOB MX NPOTEKAHUsS, B3aUMOJCUCTBUE
KOHILIEHTPUPOBAHHOW a30THOM KHCIOTBHI C MeAbI0 (BO3MOXKHO HCIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIeJIEd KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTa3a, IOIYYEHHE,
coOupaHue, paclio3HaBaHWE M M3YUYEHUE CBOWCTB YIJIEKUCIOTO rasa, MpoBEJICHUE
KAueCTBEHHBIX PEaKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHUE MPU3HAKOB HX
NPOTEKaHUs, O3HAKOMJIEHWE C MNPOAYKIMEH CUIMKATHOM MPOMBILUIEHHOCTH,
pElIeHNE 3KCIEPUMEHTANBHBIX 3aJad MO TeMe «BakHeWlue HeMeTayulbl U HuX
COETUHEHUSD).

MeTaJibl 1 MX COeIMHEHUS

OO1ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
ux nonoxenus B llepmommyeckon cucreMe XuMHUYECKMX dieMmeHToB [J[. U
MenpneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTayuioB. MeTtauyeckas CBsA3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaIpspKeHUH MeTaioB. U3nyecKrue U XMMUYECKHUE CBOMCTBa MeTaiioB. OOiiue
crnocoObl modydeHuss MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOopposun. CIiiaBhl (CTalb, YyT'YH, TIOPATIOMUHIN, OpOH32)
U UX PUMEHEHUE B ObITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: MONOXKeHUe B [lepronnueckoil cucTeMe XMMHUYECKUX
anementoB . . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus M Kanus). OKcuiabl u
TUAPOKCHUIBI HaTpus W Kauud. [IpuMeHeHue WIeNOYHBIX METAUIOB U MX
COCIMHCHUMN.

[[lenoyHO3eMeENbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[lepronuyeckoi cucremMe XxuMuueckux aineMeHToB [I. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3ndeckue U XMMUYECKUE CBOMCTBA MarHus 1
KaJiblusl. BaxkHeiiire coeJuHeHns! Kanblus (OKCUl, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AOMUHHI: TI0JI0)KeHUE B [Ilepuoandeckoi cucteMe XMuMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTtpoeHue aTtomMa, HaxoXKIE€HHE B npupone. Pu3nvecKkue U
XUMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHIA U THAPOKCUAA
AITFOMHUHMUSL.

Keneszo: nonoxenue B llepuoandeckoi cucteMe XuMHYECKUX dJIEMEHTOB /l.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAEHUWE B mnpupoae. dusznueckue u



XUMHUYECKHE CBOMCTBA xene3a. OKCUIbI, TUIPOKCUAbI U conu xenesa (1) u xenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMd METaNIoOB U CIUIaBOB, UX (U3HUYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HUH  METaLIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHIA
KJIbIIUSI W HATpus C BOJIOM (BO3MOXKHO HCIIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeJe3a B KUCIOPOJIE
(BO3MOXXKHO  HCIIOJB30BAHUE  BHUJAEOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMi HA MOHBI: MAaTHUS, KaJIbIUs, aIFOMUHUS, IMHKA, kene3a (1)
u sxeneza (III), megu (II), HaGmrogeHne W omMcaHWE MPOIIECCOB OKPAIIMBAHUS
IJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB IUAPOKCH A ATTFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1au mo TeMe «BakHeime
METAJUJIbl K KX COEUHEHHUS.

XHMHUS M OKpY:KaloUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBas momoins npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarouel cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BeilecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npoOJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepHabl).

Mestcnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MpPU U3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHWE KaK OONIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OT/ICIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IIUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpUs, aHallu3, CHUHTE3, KiacCUPUKALM, MNEPUOAUYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHUE, MOJIENb, SBJIEHUE, MNapHUKOBBIN
2 (deKT, TEXHOIOT S, MaTEPHUAIIHI.

du3nka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaaOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUYECKUN 3apsn, MIPOBOJAHUKH,
NOJIYIPOBOJHUKH, JUAJIEKTPUKHU, (POTOIIEMEHT, BEUIECTBO, TeJO, OOBEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTb, KPUCTAININYECKAs



pemérka, CriaBbl, (U3HUECKHE BEJIUYUHBI, €IWHULIBI U3MEPEHUsl, KOCMUYECKOE
IPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, CoHIIE.
buonorus: ¢orocunres, apixanue, Ouocdepa, 3KocUCTEMa, MUHEPAIbHBIE
y100OpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHBIC BEIECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, FTOPHBIE TOPOJIbI, OJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI I1O
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUjIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
M Hay4YHOMY HAcCJEeIHI0, NMOHMMaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBUJaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  Y4eOHO-MCCIEN0BaTENbCKOM, TBOPUECKOM W APYTUX  BUAAX
JESTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIY B IPOLIECCE 3TOM yUEOHOM NeATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJIEHUE M TMOCTYIKH CBOMX TOBApHILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUN MTOCTYIIKOB,;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOLINE
OCHOBY JJI ITOHUMaHUS CYIIIHOCTH HAy4YHOM KapTHUHBI MHpA, MPEIACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS HIPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIC HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE



HABBIKOB CaMOCTOATEIbHOW paboThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPATypOi, JOCTYHNHBIMU TEXHHUYECKHMMH CpPEJCTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JHO0O03HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, TMPOEKTHOM W  HUCCIEeI0BATENbCKOU
JESITEIbBHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JIaIbHEUIIEM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHHS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ  O€30MAaCHOCTH TMpU  OOpaIieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOU JKU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3indyHoro poja,
YBaXXEHUE K TPYAY U pE3ybTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUS  MPEAMETHBIX 3HAaHMW 1O  XUMHH, OCO3HaHHBIM  BHIOOD
WHIUBUyAIbHON TPAEKTOPUU MPOAOJIKEHUSI 00pa30BaHus ¢ YYETOM JIUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEIHOW PO(EeCCUOHATBHON AEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nYEeCKOMY M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
npaBui 0€30MMaCHOIO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIMSIX,
YTPOKAIOIMIMX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU W3YYCHUU XUMHH, IJIs
pemeHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEH IPUPOIHON CPENOU, I ITOBBIIEHNUS
YPOBHSL  3KOJIOTMYECKOW  KYyJIbTYpbhl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTed MX pelIeHUs MOCPEICTBOM METOJ0B XMMHUH,
HKOJIOTHYECKOTO MBILLJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMAJILHOM ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanpeaMETHBIX pE3YJbTATOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0ILIEHAYYHbIE TOHTHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMA, TMPOLECC, IKCIEPUMEHT U JPYroe.), KOTOpbIe
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIIOT Ha



OCHOBE 3HAaHUU M3 3TUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU
HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphlE oOecreunBaioT (HOpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO Y4eOHOU
NEeSATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicCTBUSA

ba3oBble J1ornyeckue 1eicTBus:

YMEHUSI MCHOJB30BATh NPHUEMBI JIOTMUECKOTO MBIIUIEHUS MNPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHHN (BBIIETSATH UX XapaKTEpHbIC
MPU3HAKKN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BaAThH
MOHATHUS 1711 OOBSICHEHUS OT/ICIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KPUTEPUH U1l KIACCH(UKANMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHaBJIMBATh MPUUYUHHO-CIICACTBEHHbBIE CBA3M MEXIYy OOBEKTaMH H3YyYEHMS,
CTPOUTD JIOTUUECKHUE PACCYXKICHUS (MHIYKTUBHbBIC, NEAYKTUBHBIEC, IO aHAJIIOTHH),
JI€TIaTh BBIBOJIBI U 3aKJIIOYCHHS;

yMEHHUE TMPUMEHSTh B TIPOIECCe IO3HAHUS TOHATUS (NIPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
npeo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUI 3HAK (CMMBOJI 3JEMEHTa), XUMHUuYeckas ¢opMmyna U YypaBHEHHUE
XUMHUYECKON PEaKIMK — IPU PelIeHuH y4yeOHO-II03HABaTeNIbHbIX 3314, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpHU30BaTh CYIIECTBEHHbIC
MPU3HAKKA W3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBISIBJIAITH  OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEACTBEHHBIE CBA3U U
MPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

ba3oBble uccieaoBarebCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, & TAKXKE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3BI IO MPOBEPKE
IPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHUIO, OPTaHU3AlMU M TPOBEICHUIO
YUEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJI0AaTh 3a XOJIOM Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTat, (GopMyarpoBaTh 0000IIEHUS U
BBIBOJIbI IO Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojieJIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IMYHBIX BUJIOB U (hOPM MPENICTABICHUS, MTOIYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYyJIIpHAsg JUTeparypa XHUMHUYECKOrO COAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcsl WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NMPUMEHATH Pa3Iu4yHble METOAbl U 3alpOChl MPHU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIWUX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIQJICHUE KYJIbTYPO aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMUHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO (hOpMY MpeICTaBIeHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJayl HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBbCKOIO XO3SMCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPYKAaroWEHd MNPUPOIHOU
cpensl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yYMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUHU) MO CYILIECTBY
oOcyxxmaeMoil  TeMbl, (OPMYITUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3ylbTaThl  MO3HABATEIBHOMN
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOIt pabOTHI MO MCCIICOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MIO3HABATEIbHOM WM MCCJIEAOBATEIbCKOW  JESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIe YyHUBeEpPCAJIbHbIEC Y4eOHbIE 1elCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJSATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 33JaHUKM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp’KaHMsl, YCTaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, crnenupuyYecKue Uil TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO M MPUMEHECHUIO B PAa3IMYHbBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K koHIy 0OyueHus B 9 kjiacce npeMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICII OCHOBHBIX XHUMHUYECKHX [MOHATHU: XUMUYECKUI
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS] UCCOLMALMS, PEAKIHUA HOHHOTO
oOMeHa, KaTaiM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U
HEOOpaTUMBbIE PEAKIMHM, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCIIUTEIIb, BOCCTAHOBUTEND, OKHCIIEHUE U BOCCTAHOBJICHUE, AJTIOTPOIIHNS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
METAJTNYECKas ), KpUCTAIIMYECKas pEIIETKA, KOPPO3Usl METAJIOB, CIUIABHI,
CKOpPOCTh XMMHUYECKOW pEaKIUH, MPEJETbHO AOMYCTHUMAasi KOHIIEHTpaIus
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATUA U
MPUMEHSITH 3TU OHATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUN;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e OIpPEIENATh BAJEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COEAMHEHUSX PA3JIUYHOTO COCTABA, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIIACCy COEIMHEHU 1Mo ¢GopMyliaM, BHJI XUMUYECKOU
CBSI3U (KOBAJICHTHAsl, WOHHAsl, METAJUIMYECKasi) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opmyrie, XapakTep Cpenbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTATIUYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

e packpbiBaTh cMmbIci Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: OINKUChIBAaTh U XapaKTEPU30BaATh
Tabnuunyto Gopmy Ilepuoanyeckoil cUCTEMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoarpynna (A-rpynma)» M «mnodouyHas
noarpynmna (b-rpynma)», manbie u OOdbIIME MEPUOABI, COOTHOCUTH
0003HaUCHUS, KOTOPHIC UMEIOTCS B IEPUOANIECCKOM TaOJINIIE, C YHCIIOBEIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX IJIEMEHTOB (COCTaB U
3apsan  sAApa, oOliee YuciIo JJIEKTPOHOB U PACIpEAEsiCHHE WX IO
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU



CBOICTB 3JIEMEHTOB M MX COEAMHEHHH B Mpeleiax MajiblX MepUOAOB U
TJIAaBHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;

e KIAacCHU(PUIUPOBATH XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMHYECKHE peakIiuy (M0 YUCITy M COCTaBy YYaCTBYIOIIMX B PEAKIUH
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHECHUIO CTETICHEW OKUCIICHUS
XHMHYECKUX IJIEMEHTOB);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEHUPUUYECKHE XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, TMOATBEPXKAAs OIHCAHHE
IpUMEpaMU MOJIEKYJISIPHBIX W HWOHHBIX YPaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEaAKIINA;

e COCTaBIISITh YPaBHEHHUS BJICKTPOIUTUYECKOM JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIMI HOHHOIO
oOMeHa, YypaBHEHHsI peakluuid, MOATBEP)KIAOIIMX CYIICCTBOBAHHE
TeHETUYECKOM CBSI3U MEK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB,;

e PAcKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHii
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;

e TMPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXXKHOCTH TIPOTEKaHUs XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

e BBIUYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB,
MacCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa MO0 (opmyse COeauHEHHUs,
MacCCOBYIO JIOJTIO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XUMHYECKOHN peaKInu;

e coOJrOAaTh MpaBUIIa MOJIb30BAHUS XUMHUECKOH IMTOCY 101 U 1a00paTOPHBIM
o0opy/noBaHHMEM, a Takke IMpaBuia oOpalleHusi C BEIIeCTBAMU B
COOTBETCTBUM C HHCTPYKUMSIMH II0 BBIIIOJHEHUIO Jab0paTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTYUYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro ra3a);

e TPOBOAMTH PEAKIINH, TOATBEPKIAIONINE KAYECTBEHHBIN COCTAB Pa3TIUYHbBIX
BEIIECTB: pACHO3HaBaTh OMBITHBIM MYTEM XJOPUA-, OPOMHI-, HOAMI-,
KapOoHat-, (ocdar-, cunmkar-, cynbdar-, THUIAPOKCHUI-MOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTraHMYECKHUX BEIICCTB;

e TPUMEHSTH OCHOBHBIE ONIEPALIMU MBICIUTEILHOM JESTEIbHOCTH — aHAJIU3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNEe, CHCTEMATH3AIINIO, BBISBIICHUE TPUYNHHO-
CJIEICTBEHHBIX CBSI3€H — JJI M3y4eHUsS] CBOWCTB BEIIECTB U XUMUYCCKUX
peakiuii, eCTECTBEHHO-Hay4YHbIE METOJABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpEeHHE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN).

TEMATUYECKOE IINIAHUPOBAHHUE



9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHnue
(undposbie)
n/ | pa3gesioB H TeM Bcer  KourtpoubH IpakTu4eck
oOpa3oBaTe/ibHbIE
1| nporpaMmMbl 0 ble padoThI e padoThbl
pecypchbl
Pasznen 1. BenecTBO U XUMHYECKHE PeaKIUU
IToBTOpenue u
yriayoneHue bubnuoreka [IOK
1.1 3HAHUHA OCHOBHBIX 6 1 https://m.edsoo.ru/7f41a
pasaenoB Kypca 8 636
Kjacca
OCHOBHBIE
bu6mmoreka [IOK
3aKOHOMEPHOCTHU
1.2 4 https://m.edsoo.ru/7f41a
XAMHYECKHUX
. 636
peakmuit
DNEKTPOIUTHYECK
ast TMCCOLMAITUA. bubmuorexa [JOK
1.3 XUMHUYECKHE 9 1 1 https://m.edsoo.ru/7f41a
peakuu B 636
pacTBopax
Uroro no pazaeny 19
Pazgen 2. HemeTa/sILI M HX COeTUHEHU ST
OOmas
XapaKTePUCTHKA
bu6mmoreka [IOK
XAMHYECKHUX
2.1 4 1 https://m.edsoo.ru/7f41a
asieMeHTOB VIIA-
636
TPYIIIIBL.
I"anorens!
OOmas
XapaKTePUCTHKA
bu6mmoreka [IOK
XAMHYECKHUX
2.2 6 https://m.edsoo.ru/7f41a
ayieMeHTOoB VIA- 636
rpynmnsl. Cepa u T
e€ coeTMHEHN
OOmas
XapaKTEePUCTHKA bubnnorexka HOK
2.3 XUMHYECKHAX 7 1 https://m.edsoo.ru/7f41a

3JEMEHTOB VA-
rpynmsl. A30T,

636
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dochop u ux
COCAUHCHUA

O061mas
XapaKTEePUCTUKA
XUMHUYECKUX

2.4 snemeHToB [VA-
IpyHNIBL. YTIEpos
Y KPEMHHUM U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

Uroro no pazneny

26

Pa3zgen 3. MeTa/uibl M HX COeTMHEHUSA

. Bbu6nuoreka [JOK
OO01ue cBo¥icTBa
3.1 4 https://m.edsoo.ru/7f41a
METAIIOB
636
Baxneiimme Bbu6nuoreka [JOK
32 MeTaJlIbl U UX 16 https://m.edsoo.ru/7f41a
COCJIMHCHHUS 636
Hroro no pazneny 20

Pasznen 4. Xumus u okpyxamonas cpeaa

BemectBa n Bbu6nmuoreka [JOK
4.1 MaTepuabl B 3 https://m.edsoo.ru/7f41a
JKU3HH YETOBEKA 636
Uroro no pazaeny 3
bu6mmoreka [IOK
Pe3epBHOE Bpems 0 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I10

ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
9 KIIACC

Ne i/

Tema ypoka

[Tepuonuueckuii 3akoH. [lepronuueckas cucteMa XUMHUYeCKuX deMeHToB /1. W.

! MenneneeBa

) 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB

3 Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB
Bubl XMMHUYECKOM CBSA3M M TUIIBI KPUCTAIUIMYECKUX PEIIETOK

5 PesepBHeIit ypok. O600IIEHNE U CHCTeMAaTHU3alHs 3HAHUIA

6 Kontponbnas padota Nel o reme «I[loBTopenue u yriryojieHHe 3HAHUH OCHOBHBIX
pa3aesoB Kypca 8 Kjaccay

7 Kinaccudukanms XuMHIeCKUX peakifii Mo pa3aTudHbIM MPU3HAKAM

2 [ToHsITHE O CKOPOCTH XUMUYECKOMN peakuu. [IoHATHE O TOMOTEHHBIX U
TETEPOreHHBIX PEaKIIMIX

9 [TonsiTre 0 xuMu4eckoMm paBHOBecHH. DAKTOPBHI, BIUSIOIINE HA CKOPOCTh
XUMHUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECUS

10 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU

11 Teopust anexkTponuTHIecKoi nuccormanui. CHIIbHBIE U CIIa0bIe SJIEKTPOIUTHI

12 HonHbIe ypaBHEHHS peakui

13 XWMHYECKUE CBOMCTBA KMCIIOT U OCHOBAHHI B CBETE MIPEICTABICHUI 00
AIEKTPOJIUTUYECKON AUCCOLMALIIHI

14 XUMHYECKHE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 SJIEKTPOIUTHIECKON
U CCOLTALIU

15 [TonsiTHe 0 ruapoIU3€e coen

16 O0001IeHrEe 1 cUCTEMaTU3aIis 3HAHUI

17 [TpakTuueckas pabora Ne 1. «PenieHne sKCIEPUMEHTATBHBIX 33029

18 PesepBubIil ypok. O6001IeHHE ¥ CHCTEMAaTH3aIMsI 3HAHUN

19 KonrtponbHast pabora Ne2 1o reme «IeKTpoIUTHYECKast JUCCOIMALNsA. XUMUYECKHE
peakuu B pacTBOpax»

20 OO1as XxapakTeprCcTHKA TAIOTeHOB. XMMHUYECKHE CBOMCTBA HA MIPUMEPE XJIOpa

21 XnopoBoaopoa. ComnsiHas KUCIO0Ta, XUMUYECKHE CBOMCTBA, OJIy4YEeHUE, IPUMEHEHUE

2 [TpakTuyeckas padora Ne 2 o teme «llomydeHue consiHOM KUCIOTHI, H3y4eHUE e€
CBOWCTB»

” Brruucnenus no ypaBHEHHUSIM XUMHYECKUX PEAKIIMiL, €CJIM OJIMH U3 PEarcHTOB JaH B

N30BITKE




24 OOm1ast xapakTepucTHKa 371eMeHTOB VIA-rpymiisl

)5 AnnorpornHbie MoauUKaIMU cepbl. HaxoxaeHue cepbl U €€ COSTMHEHHUI B IPUPOJIE.
XHUMUYECKUE CBOMCTBA CEPBI

26 CepoBogopo/, ctpoeHne, Gpu3nuecKrue 1 XUMUYECKUE CBOWCTBA

27 Oxcwuapl cepbl. CepHast KUCIIOTa, GU3HUYECKUE U XUMHYECKUE CBOMCTBA, IPUMEHEHUE
XUMUYeCKHE peakliny, JieXKalllle B OCHOBE TPOMBIIIIIEHHOTO CII0C00a MOTy4eHUs

28 CEpPHOM KUCIOThl. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIECH Cpeibl COCTUHEHUSIMU
cepsl

29 Brrunciienne MaccoBoi 101 BBIXOJA TPOAYKTA PEaKLIMU

30 OO6mrast xapakTepucTrKa 3JIeMEHTOB V A-Tpymiibl. A30T, paclipoCTpaHEHUE B
npupoje, GpuznuecKkrue u XUMUYeCKUe CBOWCTBa

31 AMMHaK, ero pu3nYeckue 1 XUMHUECKUE CBOICTBA, MOIy4YEeHUE U TPUMEHEHHE

32 [TpakTuyeckas padora Ne 3 o teme «llomydyenue aMMuaka, U3y4eHUe ero CBOMCTBY

33 A3oTHas KuCI0Ta, e€ GU3NIECKHNe U XUMHUYECKHE CBOMCTBRA

34 Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUSI B KQUeCTBE MUHEPATBHBIX YI0OPCHHIA.
XHUMHUYECKOE 3arpsiI3HEHNE OKPYKAIOILIEH Cpellbl COEAMHEHUIMHU a30Ta

35 docdop. Oxcun pochopa (V) u hochopnas kucnora, puzndeckue 1 XUMHIESCKHE
CBOMCTBA, OJIyYECHHE

36 Hcnonp3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YIOOpEeHUH. 3arpsi3HeHne
MIPUPOIHOM cpenbl hochaTamu

37 VYraepon, pacipocTpaHeHue B IpUpoJE, (PU3NIECKHe U XUMHUECKUE CBOIICTBA

18 Oxkcupl yriaepoja, ux pu3nyeckre 1 XUMUYECKHE CBOWCTBA. DKOJIOTHICCKUE
poOJIeMbl, CBsI3aHHBIE C OKCU0M yriiepoaa (IV)

39 VYronbHast KUCIOTA U €€ CoNu

40 [Tpaktrueckas padota Ne 4 o teme "Ilomydyenue yriekucioro raza. KauectBennas
peakmus Ha KapOoHaT-uoH"

A1 [TepBoHayanbHbBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTMHEHUSIX
yriepoja

42 Kpemuuii u ero coenuuenus

13 [TpakTrueckas padota Ne 5. PereHue sKcriepuMeHTaIBHBIX 33/1a4 110 TEME
«BaxHeinme HeMeTauIbl U UX COSAUHEHUS»

44 PesepBHbIit ypok. O000IIEHNHE U CHCTeMAaTHU3alHs 3HAHUIA

45 Kontponbras padota Ne3 o Teme «BakHelIIne HEMETAIbl U UX COCTUHEHUS

46 OO01mas xapakTepuCcTHKa XUMUYIECKIX AJIEMEHTOB — METaUIOB. MeTayuinyecKkas
CBSI3b M METAJUIMYECKAS] KpUCTAIUINYECKas pemérka. @U3ndeckre CBOMCTBA METAJIIOB

47 XHWMHUYECKHE CBOWCTBA METAJIOB. DJIEKTPOXUMUYECKUI psiJl HAPSYKEHUI METAINIOB

43 O6mme crmocoOs! morydeHus MetauioB. CrutaBel. BeraucieHus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKLU, ECIIM OJIUH U3 PEAareHTOB COAEPKUT IPUMECH

49 IloHsATHE O KOPPO3UU METAILIOB




50

IIlenouHble METAIITBI

51 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJIHUS

52 [IlenoyHO3eMENBHBIC METAIIIBI — KATBIUN U MarHui

53 Baxuelinine coefMHEHNS KaJIbIUA

54 O06o001IeHre U cucTeMaTu3alus 3HaHUH

55 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTPaHECHHS

56 [TpakTuyeckas pabora Ne 6 o Teme "YKECTKOCTb BOJIBI U METO/IbI €€ yCTpaHEHHS"

57 AnroMuHUN

58 AmMdoTepHbIe CBOMCTBA OKCHA M THIPOKCHUIA

59 Keneso

60 Oxcupl, Tunpoxrcusl u conn xenesa (I1) u xemnesa (I11)

61 O06o001IeHre U cucTeMaTU3alus 3HaHUH

2 [TpakTrueckas padota Ne 7. PereHue sKcriepuMeHTaIBHBIX 33/1a4 TI0 TEME
«BaxHennme MeTajibl U X COSANHEHUS»
Brruncnenus mo ypaBHEHUSIM XUMHUYECKHUX PEaKIIHid, €CJIM OJIUH U3 PEarcHTOB JIaH B

63 M30BITKE WK COJIEPKUT MPUMECH. BRIUUCIICHNS MACCOBOM JIOJU BBIX0/1a TIPOAYKTA
peakuuu

64 O06o001IeHre U cucTeMaTU3alus 3HaHUH

65 Kontponbras padota Ne4 o Teme «BakHelIIne METauTbl U UX COSTUHEHUS

66 BemectBa 1 Mmatepuanbl B TOBCEHEBHOM KM3HU YeJIOBEKA

67 XHUMHUYECKOE 3arpsi3HEHNUE OKPYKAIOIIEH CPEIbI

68 Poinb XUMUM B pelIeHHH YKOJIOTHYECKUX MPOOIeM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxkrmmmonepHoe o61mectBo «M3marenberBo «lIpocBemenuer
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «IIpocBemenne

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnnoreka LIOK , caiit equHoro copep:kanus o01iero oopa3oBaHus
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