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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U C Yy4YETOM KOHIEHIMM TMPENnojaBaHusi y4dyeOHOro mpeamera «XUMUSD) B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJiep>KaHue,
IpEeIyCMaTpUBAET pACIpEAeNICHHEe €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATENbHOCTh W3YYEHHS] XHUMHUU C YYETOM  MEXIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzaiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHS OCHOBHOWM 00pa3oBaTelbHOMN
porpamMMbl Ha YPOBHE OCHOBHOI'O OO0IIero oOpa3oBaHMs, a TakKe TPeOOBaHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XUMHUHU CIYKUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UEJIOBEUECTBA — CBHIPhEBOM, SHEPrEeTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JUII  CaMOpa3BUTUS |
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ B ()OPMUPOBAHHE MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOI BKJIaJ B 9KOJOTHMUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX TMOHSITUH
OpraHN4eCKON XUMUHU.

CrtpykTypa coaepKaHus MPOrpaMMbl MO XMMHUU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM DJIEMEHTE Y BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. O06e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
MOCJIEA0BATEIBHOTO PA3BUTUS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— nepuoanydeckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHMS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

—IPEICTABICHUI 00 JIEKTPOIIUTUYECKON TUCCOIUAIINY BEIIECTB B pACTBOPAX.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HAHUSI B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBICUYEHHUEM 3HAHUN U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIaCCh» U «Pu3uka. 7 Kiace».

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (OPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAYKH Kak 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEHIMX (PaKTOB, MOHATHH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHHH, IOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
HAay4YHBIM METOJaM IO3HAHUS MPU U3YUYCHUHU BEIIECTB U XUMHUUYECKUX PEaKIHil, B



(GbOopMUPOBAHNY ¥ PA3BUTHH MTO3HABATEIHHBIX YMEHHUI U UX PUMEHEHHUH B Y4EOHO-
MO03HABATEIBHON U y4eOHO-UCCIICIOBATEILCKON ACSITEILHOCTA, OCBOCHUHU TPABHIII
0e301acHOro 0OpaITeHHsI ¢ BEIECTBAMH B IIOBCETHEBHON KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPENTU TaAKUE LIETH, KaK:

— (¢$opMHUPOBAaHHE WHTEIJICKTyaJlbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOoe MpUOOIIeHUE
oOyJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOoJlaM TIO3HAaHMsI, (POPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBaHnue o0OmeNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAY4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKPY’KaIOIIEer0o MHUpa, MCHOJNB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMUH, IPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON )KU3HU U TPYIOBOU
NeSITEIIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO0miee 4nco 4acoB Ha M3yYeHHE XMUMHUHM B 9 Kitacce — 68 yacoB (2 4daca B
HEJIEIII0).

AgnantupoBaHHas pabouasi mporpaMmma Jjis, 00ydaromierocsi pazpadoraHHas
Ha ocHoBe PI'OC OOO wu anmantupoBaHHas s oOydarounuxcs OB3 ¢
HapyIIEHUSIMHA OTIOPHO-JIBUTATEILHOTO ammapara. MHAMBUIYalbHBIH TOIXOM K
BBHITIOJIHEHUIO JJOMAIHero 3aaanus. Ompoca Ha YpoKe U MHIUBUIyalIbHOE pabouee
MecTo s ooyuaromerocsa. Bo BpeMst ypoka oOy4daroremMycst pa3peniaercs CUaeTh,
XOJIUTh, CTOSITh B 3aBUCUMOCTH OT JINYHOTO COCTOSIHUAS 00YyYaromerocs.



COJEPXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Teproanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAJBLUA U X COCTMHEHUN
B COOTBETCTBHUU C TIOJIOKECHHEM »JJIEMEHTOB B llepmoguueckon cucremMe u
CTPOEHHUEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
M COCTAaBy YYacTBYIOIIMX B pPEAKIMUM BEIIECTB, IO TEIIOBOMY 3(QeKTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpPaBHCHUHA.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M IeTePOTEHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMUM,  JJIEKTPOHHBIM  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YpPaBHEHUI

OKHUCJIUTEIIbHO--BOCCTAHOBUTEJIBHBIX ~ PEAKIIMA C  MCIOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2MEKTPOTUTUUECKON AUCCOIUAIUN. DICKTPOJIUTHI U HEIJICKTPOIHUTHI.
KaTronbl, annoHsl. MexaHu3M AucCOLMalU BEIIECTB C PA3JIMYHBIMU BUIAMHU
xuMuueckoit cBsa3u. Crenens aqucconuanuu. CUabHbIE U Cl1a0ble SJIEKTPOIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPECTABICHHUMN 00 JICKTPOJUTHUECCKOMN AUCCOITHAIIUH.
KauectBeHHbIe peakuiyu Ha UOHBIL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJECIISIMH KPHUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIECTB — METAUIOB M HEMETa/UIoB (Tpadura M aaMmasa), CIOKHBIX BEIECTB
(xJ10puaa HaTpus ), UCCIEAOBAHNE 3aBUCHUMOCTH CKOPOCTH XUMUYECKOU PEAKIIH OT



BO3JICUCTBUSI  PA3IMYHBIX  (PAKTOPOB, HCCJIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, MpoOIlecca JUCCOLMAIIMHI KUCIIOT, IIeJIoUel U coseit (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MAaTEPHANIOB), MPOBEJCHHUE OIBITOB, WILTIOCTPUPYIOIIMX
OpU3HAKK TPOTEKAaHUS peakluii HOHHOrO oOMeHa (oOpa3oBaHuEe Ocajka,
BbIJIEJICHHE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHUCJIUTEJIbHO-BOCCTAHOBUTENBHBIX PpEAKIMil (FOpeHue, peakIuu pas3lioKeHUs,
COCJIMHEHHUS), pACMO3HABaHHUE  HEOPraHWYECKUX  BEIIECTB C  MOMOIIbIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a]1a4.

HemeTasnibl 1 MX coeIMHEHU S

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (puanyeckue CBOWCTBA MPOCTHIX
BEI[ECTB — FAJION€HOB. XMMUYECKHE CBOMCTBA Ha MpUMepeE XJopa (B3auMOICHCTBIE
C MeTajulaMH, HEeMeTaJlaMu, uienodyamu). XuopoBojaopod. ConsHas KHUCIOTa,
XAMHUYECKHE CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOAOPOAA Ha OPTAaHU3M YesoBeKa. BaxxHelmme XJI0puabl U UX HaXOXKIEHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeleHU OokucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOITHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMU4eckue cBoiicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (U3NYECKUe U
XUMU4Yeckue cBorcTtBa. OKCHIBI CEpPbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XuMUYEeCKUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
MPOMBIIUIEHHOTO CHoco0a MOMy4YeHUsi CEepHOM KUCHOThl. [IpumeHeHue cepHoit
KUCIOThl. CONMU CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha Cylb(}ar-HoH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpPOJEe. XUMHYECKOE 3arpsi3HCHUE
OKpYXalollel Cpenbl COECIUHEHUSMH cepbl (KUCIOTHBIE HOXKIW, 3arps3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHS. A30T, pacnpOCTPaHEHHE B MPUPO/IE,
busznueckue u XumMrdeckue cBoiictea. KpyroBopor asora B npupojie. AMMHAK, €ro
(bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJMyuyeHrue U npuMeHeHune. Cou aMMOHUS,
ux (pu3nyecKkue U XUMUYECKUE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydeHHe, (U3MYECKUE U XHUMHYECCKUE
CBOMCTBa (00IME Kak TMpEJACTaBUTENS Kiacca KUCIOT H  CHEIUPUUYECKUE).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOPEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukammu docdopa, uznueckre U xumudeckue cpoiictBa. Okcun gocdopa



(V) u dochopHast kuciora, PU3NIECKUE W XUMHUUYECKHE CBOMCTBA, IOJydYCHHE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO/I, AJTIOTPOITHBIE MOIU(PHUKALINH,
pacmpocTpaHeHHe B MpUpPOAe, PU3HUecKre U XUMUYECKUE CBOMCTBA. AJCOpOLHUS.
Kpyrosopor yriepona B mnpupoxae. Okcuabl yriepona, uX (GU3HYECKHE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA >KUBBIC OpPraHuW3Mbl, MOJy4YeHUE U
IPUMEHEHHE. DKOJIOTHYSCKUE MPOOJIeMbl, CBS3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMOTE3a TJI00ATbHOrO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KUCIOoTa U €€ coid, UX (PU3MUeckrue M XUMHUYECKHE CBOMCTBA, MOJy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHaYabHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoaa (MeTaH, 9TaH, 3TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Tra3, HeDTb),
MPOJYKTHI WX TMepepaboTku (OC€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
ponM B OKM3HH 4eloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHUYeCKHX U
HEOPTaHUYCCKUX COCTUHCHUHN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npumeHenue. CoenuHeHus KpeMHHUs B pupojie. O01ire npencraBieHus 00 OKCue
kpemHust (IV) u kpemHueBoit kucnote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHEHIMEe CTpOWTENbHBIE MaTepHallbl: KEpaMHuKa, CTEKJIO,
IEeMEeHT, OeToH, xene300eToH. I[lpobiembl 0€30macHOrO  MCIOIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYeCTBECHHBIX PEAKIINN Ha XJIOPHUJI-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPHAIIOB),
03HaKOMJICHHE ¢ 00pa3aMu XJIOPUAOB (TaJIOTeHU I0B), 03HAKOMJICHHE C 00pa3iaMu
ceppl U €€ CcoeNMHEHUsMHU (BO3MOXKHO HCIIOJIb30BAaHUE BHAEOMATEPUAIIOB),
HaOII0IeHNE TIpoliecca OOYTIIMBaHUS caxapa Mo IeUCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHUCIIOTHI, U3YYEeHNE XUMHUECKIX CBOMCTB pa30aBIEHHON CEpPHOM KUCIIOTHI,
MIPOBE/ICHNE KaUYeCTBEHHOW PEaKIMU Ha CyJIb()aT-uoH M HAOIIOACHUE MMPU3HAKA €€
NPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MUECKMMU CBOWCTBaMH a30Ta, ¢ocdhopa U UxX
COEJIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u hocopHBIX yIOOpeHUM, MmoayuyeHue, cooupaHue, pacrio3HaBaHUE W U3y4YEHUE
CBOMCTB aMMHaKa, IMPOBEJACHHE KAYECTBEHHBIX DPEAKIMA HAa HOH aMMOHHS U



dbochaT-uoH U U3yyEeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHILIEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MeIbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), HM3Yy4YEHHE MoOJieJied KpUCTAUIMUYECKUX pEeHIETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpPOIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM WM YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MMPOTEKAHUs, O3HAKOMJIEHHE C NPOAYKIHEH CUIMKATHOM NPOMBIIUIEHHOCTH,
PEILICHUE SKCIEPUMEHTAIBHBIX 33/1a4 N0 TeMe «BaxkHellne HeMeTaubl U UX
COEIUHECHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmonoxeHus B llepmommueckor cucremMe xumudeckux dieMmeHTtoB JI. WM.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBS3b U
METAJUIMYECKAas] ~ KPUCTAJUIMYECKas  pEIIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpspKeHU MeTauioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOoCcOOBI TONy4YeHUs MeTaioB. [loHATHE O KOPPO3UU METAIJIOB, OCHOBHBIC
CIOCOOBI 3alTUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
anemeHToB . 1. MenzaeneeBa, cTpoeHHME UX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUJIPOKCUAB HaTpus W Kanuda. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU MX
COECIVMHEHNH.

[Ilenoyno3eMenpHbIE META/UIBI MAarHUM W KaJbLUWW: TIOJIOXKEHUE B
[Tepuoanueckont cucreMe xumuueckux 3yemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJiIeHUE B npupojac. Ousznueckre 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeiime coefuHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). JKECTKOCTh
BOJIbI U CITIOCOOBI €€ YCTpaHESHHUSI.

AJOMUHHIA: TI0JI0)keHUE B [lepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
AITIOMUHUSL.

Kenezo: monoxenue B [lepruoandyeckon CHCTEME XUMUYECKUX 3JIEMEHTOB [I.
. MengeneeBa, CTpOCHHE aTOMa, HAXOXKJAEHUE B mpupoae. Pusnmyeckue Hu
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, Tuipokcuabl U con xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA H MOJYyUYCHHE.

Xumuueckuiui IKcnepumenm:



O3HAaKOMJIEHHME C o00pa3llaMM METalIOB M CIUIaBOB, MX (PU3UUECKUMHU
CBOMCTBaMM, H3Y4YEHHE  pE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCHJA
KaJIbIUSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCAa TOPEHUS JKele3a B KUCIOPOJe
(BO3BMOXKHO  HCIIOJIb30BAaHHWE  BUIEOMATEpPHAJIOB), MNPHU3HAKOB  MPOTEKaHUs
Ka4eCTBCHHBIX PEAKIMi Ha HOHBI: MarHusi, KaJbIIHsl, ATFOMUHIS, IMHKA, sxene3a (11)
u sxeneza (lll), megu (Il), HabnrogeHne m omucaHWe TPOIECCOB OKpAIIMBAHUS
IUIJAMEHU HWOHAMHU HaTpHsl, Kajausd W KaubUusd (BO3MOMKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(OTEPHBIX CBOMCTB THPOKCHA ATIOMUHUS U
T'MAPOKCHJA [IMHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a7a4d 10 Teme «BakHenmue
METaJUIbl U UX COCTUHECHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuanbsl B IOBCEAHEBHOW XU3HM YeloBeKa. beszomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeibl (mpezesibHas J0mycTUMas
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B pelieHUH 3KOJIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydyeHue o0pasloB MaTepuaioB (CTEKJIO, CIUIABbl METAJJIOB, MOJIMMEpPHBIE
MaTepHabl).

Mesicnpeomemmuoie ceéa3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHUE Kak OOMIMX €CTeCTBEHHO-HAayYHbIX
NOHATUH, TaK W MOHATHUH, SBJISIOIINUXCS CUCTEMHBIMU I OTHEJBbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalus, MEpUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIIMPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, IaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaauOaKTUBHOCTS, MOJIEKYJIA, DIEKTPUYECKUI 3aps, MIPOBOJTHUKH,
MOJyIPOBOJHUKU, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNlo, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemeéTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocunres, npixanve, Oumocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
y0OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIAaeMbIE, TOILJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOTI'PAMMBI 110 XUMHHU HA YPOBHE 9 KJNIACCA

JINYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PE3ybTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOINEro 0Opa3oBaHUsA JOCTUTAIOTCSA B X0J¢ OOydUCHHS
XAMHH B CIUHCTBE YYeOHOW W BOCIUTATEIBHOW JEATCILHOCTH B COOTBETCTBHHM C TPAAMIIMOHHBIMH POCCHHCKUMHU
COITMOKYJIBTYPHBIMHU U YXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU, IPUHITHIMU B OOIIICCTBE MIPAaBUIIAMHU U HOPMAMH TIOBEICHHSI
¥ CIIOCOOCTBYIOT ITPOIECCaM CaMOIIO3HAHHMS, CAMOPA3BUTHS M COLMATU3AIMN 00YYaOIIHXCS.

JIMYHOCTHBIE PE3YIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAONIMXCSA PYKOBOICTBOBATHCA CHUCTEMON IO3MTHBHBIX
IICHHOCTHBIX OPHEHTAIMI U PACIIMPEHHE OIBITA AEITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIICHUS K OTCYCCTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACIJICIHMIO, TTOHUMaHHMSI
3HAYEHUS XMMHYCCKOW HAYKH B YKH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJACTh JTOCTOBEPHOM MH(MOpMAIUEH O
HEPEAOBBIX JOCTHKEHUSAX M OTKPBITHSIX MUPOBOM M OT€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MUpPa U OOIIIECTBA,;

2) rpaKAaHCKOr0 BOCITUTAHMS:

NPECTAaBICHHS O COLMAIBHBIX HOPMaX M MPaBUIAX MEKIUYHOCTHBIX OTHOIICHUN B KOJUIEKTHBE, KOMMYHHKATHBHOM
KOMITIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, yueOHO-MCCIeI0BATEIbCKOM, TBOPUCCKOW U APYTHX BHIAX AESITEIBHOCTH,
TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOW EATCIIbHOCTH IPH BBHINOJIHEHWH YYeOHBIX, IMO3HABATEIbHBIX 3a/ad,
BBITMOJIHCHUM XHMHUYECKHUX JKCIIEPUMEHTOB, CO3JaHMKM YYEOHBIX IMPOCKTOB, CTPEMJICHHS K B3aUMOIOHMMAHHUIO U
B3aMMOIIOMOIIM B MPOLECCE ITON yueOHOH AeSTEIbHOCTH, TOTOBHOCTH OIICHHBATh CBOE IMOBEICHHE M MOCTYIKH CBOMX
TOBAPHILEH C MO3UIMK HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHS IMOCIIEACTBUI IOCTYITKOB,;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSI:

MHPOBO33PEHYECKHE MPEACTABICHHUS O BEIMIECCTBE M XUMUIECKOMN PEAaKIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W COCTABJISIONINE OCHOBY JUIS MOHMMAHHS CYIHOCTH HAay4YHOW KapTHHBI MHpa, MPEACTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TPUPO/IbI, B3AMMOCBS35X Y€JI0BEKa C MPUPOTHON CPEIOi, O POJIH XUMHUH B IO3HAHUN
3THUX 3aKOHOMEPHOCTEH;



N03HABaTEJIbHbIE MOTHUBBI, HAIPABJICHHbBIC HA MOJYyYEHUE HOBBIX 3HAHUH 110 XUMHUH, HEOOXOUMbIE ISl OOBSICHEHUS
HaOJII0JaeMBbIX IPOLIECCOB U SIBJICHUMN, MO3HABATEIbHOW, MH()POPMALMOHHOW M YMTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSATEIbHOW pabOThl C YYEOHBIMU TEKCTaMM, CHPABOYHOW JUTEPATYpOW, AOCTYNHBIMH TEXHUYECKHUMHU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUEHHUIO U TO3HAHUIO, TI0003HATENIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMOOOPa30BaHMIO, POCKTHOMN
U UCCIIE0BATEIBCKON EATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOYUYEHUS B JaJbHEHIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3[10POBb:

OCO3HaHWE IEHHOCTU >KWU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha 3JIOPOBBIM 00pa3
KU3HU, OCO3HAHWE TOCIEACTBUA M HETPHUSTHE BPEIHBIX MPHUBBIYEK (YIMOTPEOICHUS alKOTOJs, HAPKOTHUKOB, KypeHHs),
HEOOXOIMMOCTH COOJIIOICHUSI MPaBHJI O€30MACHOCTH MPHU OOPAIIEHUN ¢ XUMUYECKMMHU BEIIECTBAMHU B OBITY M peajbHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpEC K MPAaKTHUYECKOMY M3YYCHHIO MPOQEecCHii W Tpyda pa3iuyHOTO Poja, YBaXEHHE K TPYAy U pe3yibTaTam
TPYAOBOW IESATEIHHOCTH, B TOM YHWCJIE€ Ha OCHOBE NMPHUMEHEHHUS IMPEIMETHBIX 3HAHWHA MO XUMHH, OCO3HAHHBIA BBHIOOD
UHIMBHUIYAJIbHON TPAaeKTOPUM MPOJOJIKEHUSI 00pa30BaHUs ¢ yYETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XMMMH,
OOLIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEMIHON NpOo(ecCHOHATBHON NEATENbHOCTH M Pa3BUTHUSI HEOOXOAUMBIX
YMEHHH, TOTOBHOCTb a/1allITUPOBATHCA B MPO(HECCHOHATIBHOM cperie;

6) IKOJIOrHYeCKOr0 BOCIIUTAHMS

IKOJIOTHUYECKH 11eeco00pa3Hoe OTHOIIEHUE K MPUPO/IC KaK UCTOYHHUKY JKU3HHU Ha 3eMIie, OCHOBE €€ CyIeCTBOBaHUS,
MOHUMAaHUE IEHHOCTH 3JI0POBOTO ¥ 6€30macHOro oOpa3a >KU3HHU, OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (hM3UYECKOMY
U TICUXUYECKOMY 3/J0pPOBbIO, OCO3HAHHE IICHHOCTH COOJIIOJEHUSI MpaBuil OE€30MacHOrO TMOBEIEHUS MpU padboTe C
BEIIECTBAMH, a TAKXKE B CUTYAIIHsIX, YTPOKAIOIINX 3/J0POBBIO U KU3HH JIIOJICH;

CTIOCOOHOCTH MPUMEHSITH 3HAHUS, TTOJTydaeMble TPU U3YUCHUH XUMUH, JJIS1 PEIICHHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOIIeH
NPUPOAHON CpeAoW, MJis TOBBIIIEHUS YPOBHS OKOJIOTHYECKON KYyJIbTYpbl, OCO3HAHHUS TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX TMPOOJIEM M MyTed MX peHIeHHs MOCPEACTBOM METOAOB XHMHH, SKOJIOTMUYECKOTO MBIIUICHUS, YMEHHUS
PYKOBOJCTBOBATHCA UM B TIO3HABATENIbHOM, KOMMYHHUKATUBHOW U COLIMAILHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIBTATBI



B cocraBe MeTanpeaMETHBIX PEe3yIbTaTOB BHIACIISIOT 3HAUMMBIC JJIs1 (POPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE
TOHATHUS (3aKOH, TCOPHUSI, IPHUHITUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JAPYTOeE.), KOTOPbIE UCIIOIb3YIOTCS
B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IpeaMEeTax M II03BOJISIIOT HAa OCHOBE 3HAHWM W3 ATHUX MPEIMETOB (POPMHPOBATH
MPEICTABIICHUE O IIEJIOCTHOM HAy4YHOW KapTWHE MHpa, WM YHHBEPCAJIbHBIE ydeOHBbIC NEUCTBHUS (TIO3HABATEILHBIC,
KOMMYHUKATHBHBIC, PETYJIATHBHBIC), KOTOpPhIE 00€CIeunBarOT (POpMUpPOBAaHWE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IJIAHUPOBAHUIO U OCYIIIECTBIICHUIO YIEOHOM ACATEILHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornueckue aeMcTBUA:

YMEHUSI UCMOJIb30BaTh MPUEMBI JOTHYECKOTO MBIIUICHUS MPU OCBOCHUW 3HAHWN: PACKPBIBATH CMBICIT XMMHUYECKUX
MOHATUM (BBIACISAThL UX XapaKTEpHbIC NMPU3HAKU, YCTAHABIMBATH B3aMMOCBS3b C JIPYTMMHU TOHSTHSIMH), HCIOJIb30BATh
TOHATUS JUII OOBSCHEHHS OTIEIbHBIX (DAKTOB M SBJICHUMN, BBIOMpPATh OCHOBAHMS W KPUTEPUU ISl KIIacCHU(pUKAIIUN
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIUi, yCTaHaBJIMBATh IMPUUYMHHO-CICJICTBEHHBIC CBS3HM MEXIYy OOBEKTaMH
W3Y4YEHHUsI, CTPOUTH JIOTUUECKHUE PACCYKACHUS (MHAYKTUBHbIC, ICTYKTUBHBIE, TTO aHAJIOTHH ), I€JIaTh BHIBOJIbI U 3aKJIIOUCHUS;

yYMEHHE IPUMEHSTDH B MPOIIECCE MO3HAHUS MOHATHSA (MIPEAMETHBIC U METaIllPeIMETHBIC), CHMBOJIMUYECKHUE (3HAKOBBIC)
MOJICJIH, HUCTOJIb3yeMble B XUMHH, MPeoOpa3OBBIBaTh IIMPOKO MPUMEHSEMBbIE B XUMHUH MOJCIBHBIC IMPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMBOJI AJIEMEHTA), XUMudeckas (opMyJia U ypaBHEHHE XUMHYECKON PEaKIMK — IPU PEIICHUN yIeOHO-
MO3HABATEIbHBIX 3a7a4, C YYETOM HTHUX MOJIEIbHBIX MPEACTABICHUN BBISBISTE W XapaKTEPHU30BaTh CYIIIECTBEHHBIC
MPU3HAKU U3YyYa€MbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XMMHUYECKUX DPEaKIIMil, BBISBIATH OOIIUME 3aKOHOMEPHOCTH,
MIPUYUHHO-CJIEACTBEHHBIC CBSI3U U MPOTUBOPEUMS B U3YUAEMBIX MPOLIECCAX U SABJICHUSX.

ba3zoBble uccienoBarebCckue JAeiicTBHA.

YMEHHUE UCIOJIb30BaTh MOCTABJIEHHBIE BONPOCHI B KAUYECTBE MHCTPYMEHTA MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI IS
dbopMUpOBaHUSI TUIIOTE3BI 1O MMPOBEPKE MPABUIBLHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE ONbITa MO IJIAHUPOBAHUIO, OPTaHU3AlMU U TPOBEACHUIO YUYCHHYECKHUX DSKCIEPUMEHTOB, YMEHHUE
HaOJII0/1aTh 32 X0JI0M MPOIECCa, CAMOCTOSTEIIBHO MPOTHO3UPOBATH €0 PE3yibTaT, GOPMYJIHPOBATH 00OOIIECHUS U BBIBOIBI
10 pe3yJbTaTaM MPOBEIEHHOTO OMBITA, UCCIIEIOBAHUS, COCTABISATH OTUET O MPOJIETIaHHOM padoTe.

Pabora ¢ nnopmanmeii:



YMEHHE BBIOMPATh, AHAJTM3UPOBATh U UHTEPIIPETUPOBATh HH(POPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS,
HOJTy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs JINTEPATYPa XUMHUECKOTO COAEPKaHUs, CIIPaBOYHBIE TOCOOUS,
pecypcsl HTepHETa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUHMBYIO U HEAOCTOBEPHYIO HH(POPMALIUIO;

YMEHHE IPUMEHSATDH PAa3InYHbIE METOABI M 3aMIPOCHI MPH MOUCKE U 0TOOpe MHPOPMAIIMH U COOTBETCTBYIOIINX JTaHHBIX,
HEOOXOMMBIX ISl BHITIOJTHEHHSI yUeOHBIX 1 MIO3HABATEIBHBIX 3a/1a4 OMPEIEIEHHOTO TUTIA, IPHOOPETEHUE OMBITA B 00JIACTH
UCIOJIb30BaHUsl MH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMM, OBJAJE€HUE KYJIbTYPOW AKTHUBHOTO HCIOJIb30BaHUS
Pa3IMYHBIX MOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMpATh ONTHUMAJIBHYIO (POpMy mpelacTaBieHHs HH(OpPMALUUA U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud HECIOXHBIMH CXEMaMH, IHarpaMMmMaMu, JpyruMu QopmMamMu rpaduku M UX
KOMOMHAIIMSIMU;

YMEHUE UCMOJIb30BaTh U aHAIM3UPOBATh B IIpoliecce YUEOHON M MCCIEA0BATEIbCKONW AEATENBHOCTH UH(OPMALUIO O
BJIMSIHUN ITPOMBIIUIEHHOCTH, CEJIBCKOTO X035IICTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLEH IPUPOAHON CPEBI.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:

YMEHUS 3a/1aBaTh BONPOCHI (B X0J€ AUanora v (MUjin) AUCKYCCUH) MO CYIIECTBY 00CYK/1aeMOM TeMbI, (pOPMYIHPOBATH
CBOM MPEJIOKEHNSI OTHOCUTENIBHO BBINIOJHEHUS MPEIJIOAKEHHON 3a1a4u;

YMEHUS NPEACTABIIATH MTOJYYEHHBIE PE3YNIbTAThl IO3HABATEIBHON JESITENBHOCTU B YCTHBIX M NHCHMEHHBIX TEKCTaX;
JieN1aTh TMPE3EHTALUI0 PE3yJIbTAaTOB BBHINOJHEHUS XMMHUYECKOIO HKCIEpPUMEHTa (J1abopaTOpPHOIrO OMbITa, J1a00paTOpHOIL
paboThI IO UCCTIEAOBAHUIO CBOMCTB BEIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4YeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABaTENbHOW M HCCIEAOBATENIbCKOM
NEeATEIbHOCTH NPHU PEIICHUH BO3HUKAIOUIMX MPOOJEeM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHMS MO3ULIAN
(0OcyxneHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbI», KOOPIMHAIUS COBMECTHBIX JICHCTBHI, ONpeiesieHue KPUTEpUEB 110
OLICHKE KaueCTBa BHIMIOJHEHHON paboThl U JpyTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe 1eiiCTBUS:

YMEHUE CAMOCTOSITEJIbHO ONpPENENsATh LETu ACATEIbHOCTH, MIAHUPOBATh, OCYIIECTBIISITh, KOHTPOIUPOBATh U TMPHU
HEO0OXOMMOCTH KOPPEKTUPOBATH CBOIO JEATEIBHOCTD, BEIOUpATh Hanbosee 3p(heKTUBHbBIE CIIOCOObI PEIICHUsS] YYEOHbIX U
NO3HABATENIbHBIX 3a/1ad, CAMOCTOSTEIbHO COCTABIATH WJIM KOPPEKTUPOBATh MPEIOKEHHBIM alrOpUTM JAEUCTBUI NpU
BBITMIOJTHEHUH 3a/1aHUM C YYETOM MOJIyUYEHHUsI HOBBIX 3HAHUH 00 M3yuyaeMbIX 00BEKTax — BEIIECTBAX U PEaKLUsiX, OEHUBATh



COOTBETCTBUE IIOJYUYEHHOIO pe3yibTaTa 3asBICHHON LEJIH, YMEHHME MHCIIOJIb30BaTh M AHAJIU3UPOBATH KOHTEKCTHI,
npejiaraéMble B yCJIOBUU 3aJaHUM.

NNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pE3yJIbTaTOB IO OCBOCHHUIO O00S3aTENBHOTO COAEPIKAHMS, YCTAaHOBJIEHHOTO JIaHHOM
dbenepanbHON pabodeil mporpamMMoi, BBIIEISIOT: OCBOSCHHBIC OOYYAIOIIMMKCS HAy4YHBIE 3HAHHS, YMEHHSI M CIOCOOBI
NeNCTBUM, cienuduueckue sl IpeaMeTHOW 00acTu «XUMUs», BUJIbI ACSITEIBHOCTHU 10 MOJIYYEHHUIO HOBOT'O 3HAHUS, €T0
UHTEPIIpETALNU, TPe0OPa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYyalHsX.

K koHiy 00y4yeHus B 9 kjacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JOKHBI OTPaKaTh C(POPMUPOBAHHOCTh
y 00y4armuxcs YMEHUM:

PAacCKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX TOHATHN: XUMAYECKUH 3JIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHWOH,
IIPOCTOE BEILECTBO, CJII0KHOE BEILIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuusi, XMMHUYECKasl CBsI3b, TEIUIOBOM 3(PQPEeKT peakiuu, MOojib, MOJSIPHBIM 00BEM, pacTBOp, JIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JEKTPOJUTUYECKAS TUCCOLMAIMS, PEAKIUMU HOHHOTO OOMEHa, KaTajau3aTrop, XHMHYECKOe
paBHOBecHE, 0OpaTUMbIE U HEOOpATUMbIE PEAKLHUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKLUH, OKUCIUTENb,
BOCCTAaHOBUTEJb, OKUCICHUE U BOCCTAHOBJIEHUE, AJUIOTPONUs, aM(pOTEPHOCTh, XUMHUUYECKasl CBsI3b (KOBAJICHTHA,
MOHHAsA, METAJUIMYecKast), KpUCTaJUIMYeCKas PpemeéTKa, KOPpO3Hs METaIOB, CIUIaBbl, CKOPOCTb XUMHUYECKON
peakuuu, npeaesibHo gonycruMast konuentpamnus 1K BemecTsa;

WJUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKMX MOHATUNA M NMPUMEHATh OTH MOHATUA NIPU ONUCAHUH
BEILIECTB U UX IIPEBPALLCHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUS (pOPMYJI BEIIECTB U yPAaBHEHUN XUMHUYECKUX PEaKIUH;
ONPENEIIATh BAJICHTHOCTb U CTEIIEHb OKHUCIIEHUS XUMUYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa,
NPUHAAJIEKHOCTh BEIIECTB K OMNPENCIEHHOMY KJIACCy COEIUMHEHUN Mo ¢opMysaMm, BUJ XUMUYECKOM CBA3U
(KoBaJIeHTHas, MOHHAs, METaJUIMYECKasi) B HEOPraHMYECKUX COCIMHEHUSIX, 3apsii MOHA TI0 XUMHUYECKoi dopmysie,
XapakTep Cpelibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHUM, TUIT KPUCTALINYECKON PEMIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBatTh cMbIcl [lepuoanueckoro 3akoHa J[. 1. MenaeneeBa u 1€eMOHCTPUPOBATH €0 IOHUMAHKE: OMHUCHIBATH
U XapakTepu3oBaTh TabnuuHyo Gopmy [lepuoanueckoid cUCTEMbl XUMUYECKHUX 3JIEMEHTOB: pazinyaTh MOHSATHUS



«rnaBHas noarpynmna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)y, manbie 1 60JIbIIME TEPUOJIBI, COOTHOCUTh
0003HauYEHUs1, KOTOPbIE UMEIOTCSI B IEPUOANYECKON TabuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps AJipa, 001lee YUCIO FIEKTPOHOB U paCIpeiesieHne UX MO AJIEKTPOHHBIM
CJIOSIM ), OOBSICHATE 00TIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB DJICMEHTOB M X COCTMHCHHN B MPEIEIIaxX MaJIbIX
MIEPUO/IOB U TJIABHBIX MOATPYII C YIETOM CTPOCHHS X aTOMOB;

KJIacCU(PUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIIEeCTBA, XMMHUYECKHE peakiuuu (10 4YHCIy U
COCTaBy YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PGEKTy, M0 U3MEHEHHIO CTENeHEW OKUCICHUS
XUMUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBAThH) O0IIKME U CreM(PUUECKIE XUMUYECKHUE CBOMCTBA MPOCTHIX U CJIOKHBIX BEIIECTB,
MOATBEPIKIasi ONMHUCAHWE NPUMEPAMH MOJICKYJISPHBIX M HWOHHBIX YPaBHEHWW COOTBETCTBYIOIIUX XUMHUYECKHX
peaKLnii;

COCTaBJISITh YPABHEHUS AJICKTPOJIUTHUECKON JUCCOIMAIIMKM KUCIIOT, IIeJI0Uel M COJIeH, MOITHbIE U COKpPAIIEHHbIE
YpaBHEHUS PEakluii MOHHOTO OOMEHA, YpaBHEHHS PEAKIUH, TOATBEPKIAIONINX CYIICCTBOBAHUE TCHETHUECKOU
CBSI3U MKy BEIIECTBAMH PA3IMIHBIX KIJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN TMOCPEICTBOM COCTABIIEHUS SJIECKTPOHHOTO
OaaHca ATUX PEaKIInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUH B PA3JIMYHBIX YCIIOBUSX;

BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIPHYIO U MOJISPHYIO MacChl BEIIECTB, MAacCCOBYIO JOJIF0 XHUMHUYECKOTO
AJIeMEHTa 1o opMyJie COSTMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO0 YPABHEHHIO
XAMHUYECKON PEaKIINH;

coOJiro1aTh MpaBUjia MOJIB30BAHUSI XMMHUUYECKOW MOCY0M U J1abopaTOpHBIM OO0OPYIOBAaHHMEM, a TaK)Ke MpaBuia
oOpaIieHus ¢ BEIIeCTBAaMHU B COOTBETCTBUY C HHCTPYKITUSMH TI0 BBITIOJTHEHUTO J1a00PaTOPHBIX XUMHUECKHX OITHITOB
10 TIOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

MPOBOJIUTH PEAKIINH, TOJITBEPKAAIONINE KAaUeCTBEHHBI COCTAB PA3IMUHBIX BEIIECTB: PACIO3HABATH OMBITHHIM
nyTéM XJI0puAa-, OpoMuI-, Hoauad-, KapOoHat-, pocdar-, cunmukat-, cyiabQaT-, THIAPOKCUI-HOHBI, KATUOHBI AMMOHUS
Y MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHUUYECKUX BEILECTB;



MPUMEHSTh OCHOBHBIE OIEpAllMd MBICIUTEILHON JEATeNbHOCTH — aHalW3 M CHUHTE3, CpaBHEHHE, 0000IleHHe,
CUCTEMATHU3ALIMIO, BBISIBJIEHUE IPUYNHHO-CIICICTBEHHBIX CBA3EH — JIJIS1 U3yUYEHUS! CBOMCTB BEIIECTB U XUMUYECKHUX
peakiuii, eCTeCTBEHHO-HAYyYHbIE METOJbl TTO3HAHUS — HAOIIOJICHUE, U3MEPEHHE, MOJCIUPOBAHUE, SKCIICPUMEHT
(peaJIbHBIN U MBICIICHHBIN)



TemaTuuyeckoe NVIAHUPOBAHUE
9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbie IlpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHUYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0o.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 8 1 1 bubmmnoreka HOK
' XHUMHUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeNHEHUS
91 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [IOK
' PYTHBL. L-6p https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubnmorexa LHOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mast XapakKTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYIHIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSANHCHUS



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

Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnuorexa [JOK
3.1 Obume cBoiicTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bu6nuoreka [IOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 1 2 https://m.edsoo.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubnnorexa [JOK
' B p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 1 bubnmorera [IOK
P p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 66 4 7
IMOYPOYHOE IINIAHUPOBAHMUE
9 KJIACC
KosnnuyectBo 4yacos Jara DJIeKTpPOHHbIe HH(ppoBbIE
T
Nen/m  Tema ypoka Konrpoabnbsie IIpakruueckue oOpa3oBaTesibHbIEC
Bcero U3y4YeHUs
padoTbl padoTbI pecypchl
1 [lepnonnueckuit 3aK0H. 1 1 Hepena bu6mmoreka [JOK

[Tepuonuueckas cucrema

CEHTSOPsI

https://m.edsoo.ru/00adb59e



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

XUMHUYECKUX dieMeHToR /1. M.

Meunneneena
3aKOHOMEPHOCTH B U3MEHEHUH 1 Henens
CBOMCTB XUMUYECKHUX JIIEMEHTOB CEHTSIOps bubamorera LHOK
. https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOJIOB
Krnaccudukanus u HoMeHKIaTypa 2 Hepens bubnmoreka [JOK
HEOpPraHWYeCKUX BEIECTB CeHTAOps https://m.edsoo.ru/00adb7e2
Bupl XuMu4decKkoi CBS3U U THITBI 2 Hepens bubmuorexa [JOK
KPHMCTAJLIMYECKUX PEIIETOK CeHTAOpS https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[ToBTOpeHue u yrnyonaeHue 3 Henens
3HAHUU OCHOBHBIX Pa3/IeJioB CEHTSIOps
Kypca 8 Kiacca»
Knaccudukanms xumuaeckux
T — 3 Henens bubmuotexa [JOK
CEHTSIOps https://m.edsoo.ru/00adbch0
MpU3HAKaM
[TonsiTHE O CKOPOCTH XMMHYECKOU 4 nenens
peakiuu. [ToHATHE O TOMOTEHHBIX CEHTsIOps bubmmorera LOK
https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEaKIIAIX
[ToHsITHE 0 XUMHUYECKOM 4 Henens
paBHOBecun. DaKTOPHI, CEHTSIOps
BIIASFOIINE HA CKOPOCTh bubnmoreka [JOK
XMMHYECKON PeaKiuu u https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUIECKOTO
paBHOBECHS
OKHCIUTETBHO- 5 Henens Bbubnuoteka LIOK
BOCCTAHOBUTEJIBHBIE PEAKIIUU CEHTSI0ps https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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

Teopus 3NEKTPOIUTHYECKON

10 nccounanuu. CHIbHBIC U S Hejens bubmorexa LOK
AHCCOLUALII. CEeHTSIOps https://m.edsoo.ru/00adcd68
cia0bIe AJICKTPOTUTHI

11 HMonHble ypaBHEHUS peakuit I nepens bubmorexa LOK

P peakdt OKTSI0ps https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U 1 menens
OCHOBAHUH B CBETE OKTSI0ps
12 MpeICTaBICHUN 00 bubmorexa LHOK

pea . https://m.edsoo.ru/00add5d8
ANMEKTPOIUTUICCKOU
JUCCOITHAIITN
XHWMHYECKUE CBOMCTBA COJICH B 3 Henens

13 CBETE IPEICTABICHUI 00 OKTAOPS bubmuorexa [JOK
3JIEKTPOIUTAYECKOMN https://m.edsoo.ru/00add8h2
JIUCCOITHAIIIN

14 [TonsiTue o ruaponuse coneu o neneis bubmorexa LOK

AP OKTAOP https://m.eds00.ru/00add9d4

15 O06001IeHNe U CUCTEMATU3 AL 4 nenens bubmuorexa [JOK
3HaHMI OKTAOPS https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1. 4 nenens

16 «Perenne sKcriepuMeHTaIbHBIX OKTSIOpSt bubmorexa [TOK

P p https://m.edsoo.ru/00addbfa
3a/1a9»
Kontponbnas padota No2 o teme 5 nemens
17 «ONEKTPOTUTHYECKAS OKTSIOps bubnuotexa [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

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



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

OO01mmas xapakTepucTHKa 5 Henens
18 rajoreHoB. XMMHUYECKHE OKTAOPS bubmorexa LOK
. ’ p https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IIpUMeEpPE XJIopa
XnopoBogopoa. ComnsHast
19 KI/ICJIpOTa XI/III)V[I/I‘IGCKI/IG CBOMCTBA I nepens bubmorexa [IOK
’ ’ HOAOPA https://m.eds00.ru/00ade104
MOJIyYCHUE, TPUMCHEHUE
[IpakTuueckas pabora Ne 2 o 1 nenens
20 teme «llomyuenne cossHOM HOSIOps bubmorexa LHOK
yi . . P https://m.edsoo.ru/00ade348
KHCJIOTBI, H3y4eHUE €€ CBOMCTBY»
Bbruuciienus mo ypaBHEHUsIM 2 Henes
21 XAMUYECKHUX pEeaKIuid, €CIIM OJUH HOSI0OPS bubmorexa [JOK
pearii, A p https://m.edso00.ru/00ade488
13 PEarcHTOB JIaH B U30BITKE
29 OO01mmas XxapakTepuCcTHKa 2 Hepens bubmmoreka [JOK
semenToB VIA-rpynmsl HOAOps https://m.edso0.ru/00ade64a
AnnorponHbie MOAH(pUKATUT 4 Henens
93 cepsl. Haxoxaenue cepsl u eé HOSIOpst bubnmnoreka [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBogopoa, CTpOCHHE, 4 nenens
24 (pninqecmie u XI/III:\)/H/IquKI/Ie HOSIOps bubmmorexa LOK
. p https://m.edso0.ru/00ade802
CBOMCTBa
Oxcuppl cepbl. CepHast KHCIIOTa, 1 wenens
25 (pI/BI/IquKHI; u XI/II\IZI/I‘ICCKI/IC exadps bubnmorexa LHOK
N A P https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMCHCHHE
XUMHUECKUE PEaKIHH, JICKAIIHE 1 nenens
26 B OCHOBE IIPOMBIIILJIEHHOTO neKaops but6mmoreka [IOK

croco0a MoJy4yeHHst CepHOM
KHCJIOTHI.

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



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

Brlunciienue MaccoBOi 101U

2 Henens

bu6nuoreka [IOK

27
BBIXOJ1a HPOJIYKTa PEAKIIHH nexabps https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTruKa 2 Henens
ajeMeHTOB VA-Tpynnsl. A3oT, nexaops
28 acIpocT aHeHI/IS}];HH HUpOoJIE ’ bubnnorexa IOK
Pactipoctp PHPOAC, https://m.edsoo.ru/00adeea6
¢buznvecKue 1 XUMHUECKUE
CBOMCTBA
AMMHaK, ero GpU3nYecKue u 3 Hexens
29 XUMHYECKHE CBOMCTBA exaops bubmmorexa LOK
’ s p https://m.edsoo.ru/00adf004
MOJTyYCHHE U IPUMCHEHUE
[IpakTuueckas paborta Ne 3 o 3 Henens
30 TeMme «llonyueHne aMmmuaka exaops bubmmorexa HOK
i . ’ s p https://m.eds00.ru/00adf180
W3Y4YEHHE €ro CBOMCTBY
31 A3oTHas Kuco0Ta, €€ GU3nIecKue 4 nenens bu6nuoreka [IOK
M XUMHYECKHE CBOCTBA niexabpst https://m.edso0.ru/00adf306
Hcnonb30BaHue HUTPATOB U
32 coJIEd aMMOHHS B KaUeCTBE 4 nepens bubmmorexa HOK
. nexaops https://m.eds00.ru/00adf518
MUHEPAITBHBIX YI0OPEHHIA
®dochop. Oxcun pochopa (V) u
33 dochophnas xkucnora, pusnIecKue 2 Henend bu6mmoreka [JOK
U XMMHYECKUE CBOMCTBA, STHBaps https://m.edsoo.ru/00adf68a
MOJTy4eHue
Hcnonp3oBanue GocaToB B 2 Henens
but6mmoreka [IOK
34 KaueCcTBE MUHEPATbHBIX STHBapSsI

yoOpeHuit.

https://m.edsoo.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

3 Henens

35 npupoie, Gu3nIecKue u SIHBAPS bubmorexa HOK
PHPOZE, _ P https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Oxcunsl yriaepona, ux 3 Henens
(bu3HUecCKre U XUMUYIECCKHE STHBapSI
36 CBOICTBA. DKOJIOTHYECKHUE bubmorexa LOK
’ https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBSI3aHHBIC C OKCHUIOM
yriepona (1V)
37 VYronpHas KucioTa U €€ Cou norens bubmmorexa [JOK
AHBaps https://m.edso0.ru/00ae006¢
[IpakTuueckas padborta Ne 4 o 4 Henens
38 teme "l[loydeHue yriekuciaoro STHBaps bubnnorexka HOK
ra3za. KauectBeHHas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpraHMYE€CKUX BEIIECTBAX KaK O I nepens bubmorexa LHOK
P » (beBpans https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepo/ia
40 Kpemuuii u ero coequHeHus I nepens bubmorexa HOK
P A (eBpans https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. 2 Henens
41 Pemienue skcnepuMeHTaIbHBIX (dheBpans bubmmorexa [JOK
3a7a4 no teme «BaxkHeimme https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCTUHEHUS
KonTponbHas pabota Ne3 mo Teme 2 Henenst
N bubmorexa [JOK
42 «BaxHelnme HeMeTauIbl U UX (dheBpans

COCOUHCHUA»

https://m.edso0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA

3 Henens

XUMHYCCKHX 3JIEMEHTOB — (beBpans
43 MeTaJU10B. MeTtajuinueckas CBs3b bubmuorexa [JOK
Y MeTaJIn4ecKas https://m.edsoo.ru/00ae103e
KpUCTaJLTHYECKas peniéTka.
dusnyecKre CBOMCTBA METAJNIOB
XHUMHUYECKUE CBOMCTBA METAILJIOB. 3 Henens Eubs 10K
B nOIMoTEeKa
44 DNEKTPOXUMHUYECKHUN PsiJL dbeBpans
N https://m.edso0.ru/00ae1156
HaIPSDKCHUH METaJIJIOB
OO6m1re criocoObl MOTyYSHHS
metaiioB. CiutaBel. Beraucienus
45 10 YPaBHECHHUAM XUMHYECKHUX I nenens bubmorexa [JOK
P . MapTta https://m.edso0.ru/00ae1156
peakiui, €ClIu OJJUH M3 PEarcHTOB
COJICPIKHUT TIPUMECH
46 [ToHsiTHE O KOPPO3UN METAIIIIOB e bubmorexa HOK
PP Mapta https://m.eds00.ru/00ae1278
47 [IlenouHbIe METAIITBI 2 neneis bubmorexa LHOK
Mapta https://m.eds00.ru/00ae14b2
48 Oxcuapl ¥ THIPOKCHUIBI HATPUS U 2 nepens bubmmoreka [JOK
Kamus Mapta https://m.edsoo.ru/00ae14b2
49 [IlemouHO3eMeTbHBIC METAILITBI — 3 nezens bubmorexa [JOK
KaTBIHH 1 MarHuit Mapta https://m.edsoo.ru/00ae15e8
50 Baxneiine coequHeHN S 3 neens but6mmoreka [IOK
Mapta https://m.eds00.ru/00ae15e8

KaJlbIusa
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O0001IeHYE ¥ CUCTEMATU3 AU

4 nenensa

51
3HaHUHI Mapra
59 JKécTkocTh BOIBI U CIOCOOEI €€ 4 mezena bubnuoreka LIOK
yCTpaHEeHHS Mapta https://m.eds00.ru/00ae1886
[Ipaktuyeckas pabora Ne 6 1o 1 nenens B OK
) noIMoTEKA
53 Teme "JKECTKOCTh BOJIBI M METOIBI arnpens 1
,_ " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
1 Hemens bu6nuoreka [IOK
54 AnroMuHU
anpess https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U 3 nepens bubnnorexka HOK
THIPOKCHIA anpeis https://m.edso00.ru/00ae1c64
56 Keneso 3 Hezens bu6mmoreka [IOK
anpeis https://m.eds00.ru/00ae1d86
57 Oxcnpl, THIPOKCHIIBI U COJIU 4 Henens bubmuoreka [JOK
xenesa (1) u xenesa (1) arpen https://m.eds00.ru/00ae35e6
58 O06001eHne U cucTeMaTH3alus 4 nepens
3HAHUU anpeis
ITpakTuyeckas pabora Ne 7. 1 Henensa
59 Pemenue skcriepuMeHTaIbHBIX Mas bubmuoreka [JOK
3a1a4 1o reMe «Baxnenmue https://m.edsoo.ru/00ae3de8
METAJUTBI ¥ UX COCIMHEHUS
Bbruucrienus no ypaBHeHUsIM 1 nenens
60 XUMHUYECKUX PEAKIUi, €CIIU OUH mas Bbubnuoteka LIOK

W3 PEareHTOB JIaH B U30BITKE WU
COJZIEPKUT MpUMecHu. Brruucnenus

https://m.edso0.ru/00ae1750
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MacCOBOM J0JIM BbIXOJA IIPOLYKTa

peakuu

61 O06o001IeHNEe U CHCTEMATH3aLIHS 1 2 Hezens bubmuorexa [JOK
3HAHUH Mad https://m.eds00.ru/00ae1750
KontponsHas pabora Ne4 o reme 2 Henens

62 «BaxHeime MeTaIbl U UX Mast
COCTMHCHH S

63 BemecTBa u maTepuaisl B 1 3 nenens bu6nuoreka [IOK
MOBCEJHEBHOM KU3HU YEJIOBEKA Mad https://m.edso0.ru/00ae3f50

64 XHUMUYECKOE 3arpsi3HEHUE 1 3 nenens bubnuorexa [HOK
OKPYKAIOIIEH CpejIbl Mast https://m.eds00.ru/00ae4270

65 Ponp xumuu B perieHnn 1 4 "enens bubmuoreka [JOK
HKOJIOTUYECKUX MPOoOIeM Mas https://m.edsoo.ru/00ae4270
PesepBHblil ypok. O6006111eHNE U 4 Henens bubnmnorexka HOK

66 . 1
CHCTEMATHU3aINUs 3HAHUI Mas https://m.edsoo.ru/00ae0dOa

OBIIEE KOJIMYECTBO YACOB I1O 66

I[TPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

1. KommstoTep, MIPOCKTOP MYJIBTUMEIUA, IPUHTED

2.0060pynoBaHue sl MPOBEACHUS MPAKTHYECKUX PadboT

- naboparopHbit mtatuB (15mT)

- IITATUB JIs IpoOupoB (15 mT)

- IPOOUPKHU

-criupToBKH (15 mT)

- mpuOop 11 morydeHust ra3oB (15 m)

- 32)KUM, IINATeIb, MPOOKa C ra300TBOJHON TPYOKOM, AepKaTelb s MpoOUpoK (15mIT)
- KoJIOBI (151mT)

- XUMHUYECKH ctakaH (15 mr)

- XUMHUYecKasi BOpoHKa (151T)

- hapdopossie gamreuku (15 mr)

- PCaKTUBBI

3. Mopenu KpUCTaJUIMYECKUX PEIIeTOK MOBAapEeHHOM coiu, Tpadura.

4. Tlepuoanveckas Tabimia xuMuueckux snemenToB J[. . MenaeneeBa
5. Tabnauna pacTBOPUMOCTH KHUCIIOT, COJIEH U OCHOBAHUM B BOJIE

1.

2.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Pymutuc I'.E. Xumumst: 8 wir.: y4e0. mis obOmeoOpa3oBar. Yupexnenmii / [.E.
Pymsutuc, ©.I'. ®enpaman. — M.: [Ipocselenue.

Pymsutuc I'. E., ®enpaman . I'. Xumus. Heopranuueckas xumus. 9 kiace. - M.:
IIpoceemienue.

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. Pymzutuc I'.E. Xumus: 8 ki.: yae0. ayis o61meoopa3oBat. YupexaeHui
/ T'.E. Pynsutuc, ®.I'. ®enpaman. — M.: [Ipocsemienue.

2. XuMus: 8 KI1.: IEKTPOHHOE MPUJIOKEHUE K YUEOHUKY.

3. I'apa H.H. Xumus: 3agauHuk ¢ «mmoMoIiHuKom»: 8-9 kiaccesl / H.H.
I'apa. — M.: IIpocsemenue.

4. I'apa H.H. Xumusa. PabGoume mnporpammsel. Ilpenmernas nuHus
yueOHukoB ['.E. Pymsutuca, ®@.I'. Penpamana. 8-9 xmaccel/ H.H. I'apa. — M.:
IIpocseuienue.

5. Panmenkuit A.M. Xumus: aumpaktudeckuii matepuan: 8-9 ki / A.M.

Paneuxunt. — M.: IIpocsemienue.
6. I'apa H.H. Xumus. Ypoxu: 8 ki1. / H.H. I'apa. — M.: [IpocBemienue.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U

PECYPCBI CETU HHTEPHET

http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/

N s
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5. http://enprophil.ucoz.ru/index/egeh_alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

7. http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya polniyyi sp
ravochnik _dlya podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405

10. http://sikorskaya-olja.narod.ru/EGE.htm

11. www.olimpmgou.narod.ru.

12. http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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