MHWHUCTEPCTBO MIPOCBEINIEHUSA POCCUIICKON ®EJIEPAIINN
MUHUCTEPCTBO OBPA30OBAHMS KAJIMHUHIPAJICKOM OBJIACTH
YIIPABJIEHUE OBPA3OBAHUA AIMUHUCTPALIUA
I'YPBEBCKOI'O MYHUIIUITAJIBHOT'O OKPYT A

MBOY "Kuaaccuueckasi mkoJa' r. I'ypbeBcka

PACCMOTPEHO YTBEPX/JIEHO
Ha 3acenanuu Ilegarornyeckoro copera Jlupektop
ITporokon Ne 2 ot «30» aBrycra 2023 . Yenpnosa O.10.

ITpuka3 Ne 149 ot «30» aBrycra 2023 r.

PABOYAS IPOTPAMMA
(ID 1391020)

yueOHoro npeamera «Xumusi. ba3oBblil ypoBeHb)

U1 oOyJarommxcst 9-bIX KjaccoB

I'ypbeBck 2023



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O 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 ¢ y4€TOM KOHIICTIIMKM TIPETOoJaBaHusi y4eOHOTO TMpeaMeTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s13aTEIbHOE 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 M3YYEHHUS] XHUMHUU C YYETOM  MEKIPEAMETHBIX 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 oOpa3oBaHus, a TaKKe TPEOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsl.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOW il (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
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 ()OPMUPOBAHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHHSM, K IIPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
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
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX IOHSITHI
OpraHUYECKON XHUMUHU.

CrpykTypa coaepxaHMsl MpOrpaMmbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro nojaxoaa K e€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUN O XUMHUYECKOU
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpraHM30BaHbl 10 MPUHIUIY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETHUYECKUX IPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHU O CTPOCHUM aTOMa U XUMUYECKOH CBSA3H;

— TMPEACTaBIEHUH 00 3IEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBoOpax.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBINIOJIHASI (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MTPAKTUYECKOIO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOI NPUPOJIbI, IEHHOCTHOTO OTHOIIEHHSI K HAYYHOMY 3HAHUIO U METOJIaM
NO3HAaHUs B Hayke. M3yyeHue XUMHUM MPOMCXOAMT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIacCh» U «Pu3uka. 7 Kinacey.

[Ipy wW3yyeHMH XUMHH M[POUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpBI. 3aa4a
y4eOHOro MpeaAMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMUUYECKUX 3HAHUNA —
BaOKHEUIIUX (PAKTOB, MOHITHM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K
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HAyYHbIM METOJaM MO3HAHUS MPHU U3YYEHHH BEIIECTB U XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHHUM U X TPUMEHEHUU B y4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEeI0BATENBCKON JIEATEIbHOCTH, OCBOCHUU TPABUII
0e301macHOro o0panieHus ¢ BeeCTBAMH B TIOBCETHEBHOM KU3HU.

[Ipu M3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHUE 11U, KaK:

— (dopmMupoBaHHE WHTECILICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOOpa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY NPUHSATUIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

— HampaBJICHHOCTh OOy4YEHHs] Ha CHUCTEMAaTHYeCKOe MPHUOOIICHUE
OoOy4Jarommxcss K CaMOCTOSITEIbHOM MO3HABATENBHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHne yCIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOITUMUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE [IJIS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— ((opmupoBanue oOmEeNd (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCI€ YMCHHH OOBSCHITH W OIICHUBATH SIBIICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIB3YsS 3HAHUS W OMBIT, MOJYYCHHBIC MPH H3YUCHHUH
XUMUH, IPUMEHATh UX MPHU PEIICHUU POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
NEeSATEeTbHOCTH;

— ¢opmupoBaHue y OOydYalOIMXCA T'YMAaHHUCTHYECKHUX OTHOIICHUI,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1[eJIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYIOBOM JEATETHHOCTH B IEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOCHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOGUIIsSs M HAMPABICHHOCTH JaIbHEHIIIETO
oOy4eHus.

KosimdyecTBo yacoB, OTBEAEHHBIX JJIs1 M3yUYEHUSI XUMUU B 9 Kitacce, — 68 4acoB
(2 yaca B HezelO).



COJEPKXAHUE OBYUYEHUA

9 KJIACC

BemecTBo U XMMHUYECKasI peaKUMs

[Tepunoanueckuii 3akoH. [leproanueckas cuiCTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOWCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KAJBLUA U X COCTMHEHUN
B COOTBETCTBUU C IIOJIOKEHHEM »JJEMEHTOB B llepmomumueckon cucreme u
CTPOEHHUEM UX aTOMOB.

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

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPa3IMYHbIM KJjaccaM HEOPraHUYECKUX
COCJIMHECHUH, TCHETUYECKAs CBSI3b HEOPraHNYECKUX BEILIECTB.

Knaccudukaiys XUMUYECKUX PeaKIuid 10 pa3IMYHbIM MMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomy 3ddexty, Mo
W3MEHECHUIO CTEIEHEeW OKMCJICHUSI XMMUYECKUX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYCCKUE
YpPaBHCHUHA.

[lonsiTue o ckopocT xumuyeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [[oHsITHEe 0 TOMOT€HHBIX M TeTepOr €HHBIX
peakuusx. [lonsarre o katanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIIOIINE HAa CKOPOCTh XHWMHYECKOW PEAKIUU M TIOJIOKEHUE XUMHYECKOIO

pPaBHOBECHS.
OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBrnenue YPaBHEHUI

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

Teopus 2MEKTPOTUTUUECKON AUCCOIUAIUN. DICKTPOJIUTHI U HEIJICKTPOIHUTHI.
Katronbl, anHnoHbl. MeXxaHu3M OucCOLMAllUM BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenpb qucconuanuu. CUIbHbBIC U CIa0bIe SJIEKTPOIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 2JIEKTPOJIUTUUECKOMN TUCCOIUAIUY.
KauectBeHHbIe peakuiyu Ha UOHBIL. [[OHATHE O THAPOIU3E COJIEH.

Xumuueckuiui IKcnepumenm:

O3HAKOMJICHUE C MOJECIISIMH KPHUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIECTB — METAJUIOB M HEMEeTa/uIoB (TpadurTa M aaMasa), CIOKHBIX BEIISCTB
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(x710pHuaa HaTpus ), UCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT
BO3JCHCTBUS  pa3iM4YHBIX  (PAKTOPOB, MCCIEAOBAHHUE  BJIEKTPOIPOBOJHOCTH
PacTBOPOB BELIECTB, IIpOLECCa AUCCOLUALIMY KUCIIOT, IIeJI0uei U cojel (BO3MOMXKHO
UCITOJIb30BAaHUE BHJIEO MAaTEpPHAIOB), MPOBEJCHHE OIBITOB, HILTIOCTPUPYIOMIHUX
NPU3HAKM MPOTEKAHHS peakuuid HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJICHUE Ta3a, OoOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUMid (TOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACIO3HABAHME  HEOPraHWYECKMX  BEIIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEHIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTtanibl 1 MX coeAMHEHUSA

OOmass xapakrepucTuka rajoreHoB. OCOOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJIEHCTBHE
C MeTajulaMH, HeMeTajlaMH, uienodamu). XiopoBojaopod. ConsiHas KHUCIOTa,
XUMHUYECKME CBOMICTBA, IOJydYyeHHWE, NpUMEHeHue. JlelictBue xiopa H
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpU bl U UX HaXOKJIECHUE B
IPUPOJE.

Oo6mas xapakrtepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeleHU okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMUYeCcKre cBOMCTBA. OKCHIBI Cepbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckue 1 XuMUYEeCKUe CBOMCTRA (00IMe KaK MpeICTaBUTENs
KJlacca KUCIOT U crneurduueckue). XUMHUUECKUE PEaKlMH, JIEKAIIUe B OCHOBE
MIPOMBIIIUICHHOTO CIoco0a MOJy4YeHusi CepHOM KuciaoThl. [IpuMeHenue cepHoi
kucaoTbl. CoMM CepHOM KHUCIIOTHI, KadeCTBEHHAas peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl M €€ COENMHEHUWH B NpUpoae. XUMHUYECKOE 3arps3HEHUE
OKpYXalolel Cpelbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/lyXa 1 BOJOEMOB), CITIOCOOBI €r0 NPeJOTBPALIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIIEHHA. A30T, paclpOCTPaHEHHE B IPHUPOJE,
bu3nueckue u XuMHIecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUaK, ero
bu3nUecKkue 1 XuMUYECKHUE CBOMCTBA, MOJyuyeHue U npumeHeHue. Conu aMMOHus,
uX (pU3nYecKue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOicTBa (0OIlIME Kak TMpeJCTaBUTENS KJlacca KHUCIOT U  cleludpuyecKue).
Hcnonb3oBaHne HUTPATOB U COJIE aMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OpEHU.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHe BO3[ayXa, MOuBbl U BoAoéMOB). docdop, amioTponHbie
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momudukanuu docdopa, puznueckne u xumuueckue cpoiicta. Okcua docdopa
(V) u dochopHast kuciora, PU3NICCKUE U XUMHUUYECKHEC CBOMCTBa, IMOJydYCHHE.
Hcnonb3oBanue (hochaTroB B KauecTBe MUHEPATIBHBIX YI00PEHHUIA.

OoOmas xapakrepuctuka 31eMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIIEHUS. Y TIEPO, ATUIOTPOITHbIE MOIUPUKALINH,
pacnpocTpaHeHue B MpUpoje, GU3NUECKUe U XUMUYECKHE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrinepona B mnpupoae. Okcuisl yriepoaa, uUx (uUMdeckue u
XUMUYECKAE CBOWCTBA, JEWCTBHE HAa JKUBBIE OPTaHU3MBI, TMOJyYeHUE U
IPUMEHEHHE. DKOJIOTHYSCKUE MPOOJIeMbl, CBS3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMOTE3a TI00ATbHOrO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3(QekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3MYecKue W XUMUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmosiab3oBaHue
KapOOHATOB B OBITY, METUITMHE, TTPOMBITINICHHOCTH U CEIbCKOM XO3SHCTRBE.

[TepBoHAYAbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpuposHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHE 0 OMOJIOTMYECKN BaKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojax — U X
pomM B OKM3HM 4YeloBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, IMOIy4YECHUE U
npumenenne. CoequHeHns KpeMHus B mpupoze. O01mure npeacTaBieHus 00 OKCH e
kpemaust (IV) u kpemHueBoi kucnote. CHIMKATBI, UX HCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHeHue cTpouTeNnbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. IIpoOiembr  ©€30MacHOrO0  MCIOJIL30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJ-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, ONBITHI, OTpaKalIue (PU3NYECKHUEe M XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIIOJIb30BAHUE BUJICOMATEPHAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUAOB (TaJIOreHU 1I0B), 03HAKOMJICHHE C 00pa3iiaMu
ceppl W €€ CcoemMHEHUsSMH (BO3MOXXHO WCIIOJIb30BaHME BHJIEOMATEPUAJIOB),
HaOJIOICHHUE TIpoliecca OOYIIIMBAHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOTHI, U3YyYEeHNE XUMHUECKIX CBOMCTB pa30aBIEHHON CEPHOM KUCIIOTHI,
NpOBEJICHNE KaYeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOMCTBaMHU a3ota, (ochopa u uX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (dochopHBIX yaoOpeHui, MmojlydeHne, coonpanue, pacro3HaBaHUE U U3YYCHUE
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CBOMCTB aMMMakKa, NPOBEACHUE KAYECTBEHHBIX PEAKLIHWM HA HOH aMMOHHUS U
dbochaT-moH U U3yyeHUE MPU3HAKOB MX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHILIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HM3Y4YEHHE MOJEJEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpaduta, (ymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMH PAaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YYEHUE CBOMCTB YIJIEKHCIIOrO Ta3a, MpPOBEJACHHE
KAUECTBEHHBIX PEAKIMI Ha KapOOHAT M CUJIMKAT-HOHBI U U3YYEHHUE MPU3HAKOB HX
POTEKaHUsl, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM MPOMBILIIEHHOCTH,
pElIeHNE 3KCHEPUMEHTAIBHBIX 3a7ad Mo TeMe «BaxxHehnme HemMeTaulbl U HX
COCTUHEHUSD.

MeTaJsibl 1 X COeIMHEHU S

OO01ast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux TnonoxkeHus B llepmogmdeckor cucrtemMe xumudeckux daeMmeHToB J[. N.
MenpeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTauioB. Meraudeckas CBsi3b U
METaJUIMYecKass  KPUCTAJUIMYECKass  peIETKa.  JJIEKTPOXUMUYECKHH  psAX
HanpspKeHUH MeTayuioB. OU3ndeckrue U XMMUUYECKHE CBOMCTBA MeTauioB. Oouue
CHOCOOBI TONy4eHUs: MeTaioB. [loHATHE O KOPpPO3UMM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBILIIEHHOCTH.

[I{eouHbIE METAJIBL: MOJIOXKEHUE B [leproaudeckoil cucTteMe XMMUYECKUX
anementoB JI. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IIPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUIBl HaTpusi W Kanus. lIpumMeHeHue IIEeNOYHbIX METAUIOB M HX
COCIMHEHUM.

[Ilenouno3eMenpHbIE META/UIBI MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Teproanueckoii cucteMe xumMuieckux 3neMeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXAeHUE B pupoje. Pu3nueckrue 1 XUMHUYECKHE CBOWCTBA MarHusi v
Kanblus. Baxkueime coeuHeHus KaabIus (OKCHI, TUAPOKCHI, colin). KEcTkocTh
BOJIbI M CIIOCOOBI €€ yCTpaHEeHHUS.

AJOMUHHUIN: TI0JI0keHuE B [lepuoanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHME aToMa, HaxOXKIECHHE B npupone. Puznueckue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHBIE CBOMCTBA OKCHAA U THAPOKCHA
ATIOMHUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEeME XUMUYECKHUX AJIEMEHTOB [l.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoac. Dusnyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcubl, ruipokcubl U con xenesa (I1) u sxenesa
(1), ux coctaB, CBOWCTBA H MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HaKOMJIEHHME C 00pa3llaMM METaUIOB M CIJIaBOB, WX (PU3NYECKUMHU
CBOMCTBAMHM, H3Y4YEHHE  pEe3YyJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOAECHCTBHS OKCHJA
KaJIbIUSA W HaTpHUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUS XKeJe3a B KUCIOPOJe
(BO3MOYKHO  HCIIOJIb30BAHWE  BUJEOMATEPHUANIOB), IPHU3HAKOB  IPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMi Ha HOHBI: MarHusi, KaJbIIHsl, ATFOMUHIS, IMHKA, sxene3a (11)
u sxeneza (lll), megu (Il), HabnrogeHne m omucaHWe TPOIECCOB OKpAIIMBAHUS
IUITAMEHU WOHAMHM HaTpusl, Kaldus M Kajupluus (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIIEAOBaHNE aM(OTEPHBIX CBOMCTB THPOKCHA ATIOMUHUS U
T'MAPOKCHJA [IMHKA, PEIICHUE DKCIIEPUMEHTAIbHBIX 3a7a4d 10 Teme «BakHenmue
METaJUIbl U UX COCAMHEHUS.

XHUMHUA M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEIHEBHOW >KM3HM 4YeJoOBeKa. besomacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuui B ObITy. IlepBas momoins npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeibl (mpezesibHas J0mycTUMas
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xuMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesicnpeomemmuoie cea3u

Peanmnsanuss MeXNpeIMETHBIX CBSI3€M NMPU W3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
NOHATUH, TaK W MOHATHUH, SBJISIOIINXCS CUCTEMHBIMH JUIS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KIacCupUKalus, NEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJICHHE, ITAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHAIHI.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIBI,
PaaOaKTUBHOCTb, MOJIEKYJIA, DIEKTPUYECKUI 3aps, IPOBOJHUKH,
NOJyIPOBOJHUKH, AUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TeNo, OO0bBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKast
pemeéTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, COJIHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
y0OpeHusi, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.
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['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
HCKOIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOIecTBe MpaBUJIaMd W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00YUYaIOIIUXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJCTBOBATbCSI CUCTEMOW MO3WTHBHBIX I[IEHHOCTHBIX OpHUEHTAMM U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLLIECHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOI'0 OOIIECTBa, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpMaluei o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMSI:

MPEJCTABJICHUSI O COUMAIBHBIX HOPMAax M TMPABMIAX MEXKINYHOCTHBIX
OTHOIIICHUHN B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW EATEILHOCTH IPH
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yueOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ IIOBEJACHME W TMOCTYNKH CBOMX TOBApPUIIEH C IO3ULUMHA HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY 11 TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3THUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HABATENbHON, WH()DOPMAITMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPaTypOr, JOCTYIIHBIMM TEXHUYECKMMHU CpPEACTBaMH HWH(POPMAIMOHHBIX
TEXHOJIOT UM,

HHTEpeC K OOYyYCHHIO M TI03HAHMIO, JHO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHWIO, TPOCKTHOM ©  HCCIIEIOBATEIHCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TOCICICTBUUA W
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBui 0€30MacHOCTH TIpU  OOpallleHud ¢
XUMHUYECKUMH BEIIECTBAMH B OBITY U PealbHOM KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3Y4YEeHUI0 Tpodeccuil U Tpyaa pa3uyHOTO poja,
YBOKEHHUE K TPYIY U pe3yJibTaTaM TPYJIOBOU JESITEILHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHHUS  TNPEAMETHBIX  3HAHMM 1O  XHMHH, OCO3HaHHBIH  BBIOOD
WHIUBUAYAJIbHOW TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yUETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IeITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B PO eCcCHOHATBLHOM Cpejie;

6) 3K0JI0rM4eCcKOro BOCIIUTAHHUS:

HKOJIOTHUYECKH 11€7I€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIICCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NIECKOMY M TICHXMYECKOMY 3J0pPOBBIO, OCO3HAHHE IICHHOCTH COOJIIOJICHHS
IpaBuJI 0€30IMaCHOTO TTOBEICHUSI TIPH padOTe C BEIIECTBAMH, a TAKXKE B CUTYAIIHX,
YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl IIOBBILIECHUS
YPOBHSI  DKOJIOTHYECKOH  KYJIBTYpBI, OCO3HAHHS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M IMyTeH WX PEIICHHS IMOCPEICTBOM METOJIOB XMMUHU,
HKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKAaTUBHOMN U COLMAIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeAMETHBIX peE3yJbTaTOB BBIICISAIOT 3HAYUMBIE JUIsS
dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIICHAYYHBIC MOHATHS (3aKOH, TEOPHU S, IPUHIIHII,
runoTesa, (Qakr, cucTeMa, TMPOIECcC, OHKCIEPUMEHT U Jpyroe.), KOTOpbIC
HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HAHUN W3 3THX IMPEIAMETOB (OPMHUPOBATH IMPEJCTABICHUE O IICJIOCTHOU
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HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IEUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiiCTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATH WX XapaKTePHBIE
MIPU3HAKHN, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSITHSMH), HUCIIOIH30BAThH
TIOHATHS 711 OOBSICHEHUS OTJIEIBHBIX (J)AaKTOB M SBJICHH, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, NCTYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOllECCe TMO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opMmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — MPH PEIICHUN YIeOHO-TT03HABATENBHBIX 3a7a4, ¢ YIETOM
TUX MOJIETBHBIX MPEJICTABICHUN BBISBIISITH U XapaKT€PU30BaTh CYIIECCTBEHHbIE
MPU3HAKU U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATE ~ OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEYHS B MU3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHKUS, & TAK)KE B Ka4e€CTBE OCHOBBI /ISl POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MIPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AIMK W TIPOBEICHUIO
YUYEHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOlomaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJIeTITaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIIHIO
pa3TUYHBIX BUOB U (HOPM MPEJACTABICHUS, TOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAsT JUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPABOYHBIC
nocobus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;
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yMEHUE TPUMEHATh Pa3jIu4yHble METOJbl U 3aMpOChl MPU MOKUCKE U OTOOpE
uHOpMAIlUU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOIl aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATH ONTUMANBHYIO (hOpMY TIpeacTaBieHUs] HHPOpMAUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXeMaMH, JHharpaMmmamu,
npyrumu popmamu rpauku ¥ UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpOBaTh B IHpouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH HH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY>KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe yueOHbIe JeHCTBUS:

YMEHUS 33]1aBaTh BOMPOCHI (B XO€ haiora u (Min) JUCKYyCCUH) MO CYIIECTBY
oOcyxknaemMol Tembl, (OPMYIHPOBATH CBOU TMPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NTPEJIOKEHHON 3a/1a4K;

YMEHUS  NPEJICTaBIATh  IOJYYECHHBIE  pe3yJibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBIMNOJHEHUS XMUMHYECKOTO HKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI [0 UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABATEIbHOM M MCCIEOBAaTEIbCKOM  JACSATENBHOCTH MpPU  PELIECHUU
BO3HMKAIOIIMX NpPOoOJeM Ha OCHOBE Yy4yéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIN JACSITeNbHOCTH, IUIAaHUPOBATb,
OCYILIECTBIISAITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTbHOCTh, BBIOUpaTh Harbosee 3(pheKTUBHBIC CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTAaBJIATh WIH KOPPEKTHUPOBATH
MPEUVIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHAM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTBI, IPEAJIaracMbl€ B YCJIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI
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neucTBul, crneruduueckue IS IpeAMeTHOM oOjactu  «XUMHUS», BHUIBI
NESITEIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHMS, €ro  HWHTEepPHpeTalnH,
peoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUCOHBIX M HOBBIX CUTYaIIHIX.

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIA:

e PpacKpbIBaTb CMBICJ OCHOBHBIX XHMHYECKUX TIOHSITHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO,
CI0KHOE BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIICHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsl, XUMUYECKAsl CBS3b, TETNIOBOU A((DEKT
peakiuu, MOJIb, MOJISIpHBIA  00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, DJICKTPOJMTUYECKAs UCCOIMALMS, pPEaKIMd HOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMBbIE pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(oTepHOCTb, XAMUYECKast CBSI3b (KoBaJIeHTHas, VOHHA,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHYECKOM PEAKIMU, MPEACIBHO JOIMYCTUMAs KOHLEHTPALUS
ITJIK BemiecTBa;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHU W
MIPUMEHSTh 3TH MOHATHUSA MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAILICHUM;

e HCIOJIB30BaTh XHUMHUYECKYH0 CHMBOJHUKY JUIS COCTaBJICHHS (QopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e ONPEAEHATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJCHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYCCKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (popMyre, xapakTep cCpeibl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTATUTMYECKON
PEMIETKN KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBAaTh €ro IOHHWMAaHHWE. OINHUCHIBATH M XaAPAKTEPHU30BAThH
Tabnuunyo Gopmy Ileprogudyeckoid CUCTEMbl XUMHYECKUX DJIEMEHTOB:
paziuyarh TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpymnmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOPHIE HMEIOTCS B IEPHUOANYECCKOI TabIINIIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHHUS aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIMEe 3aKOHOMEPHOCTU B M3MEHEHUU
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CBOMCTB DJIEMEHTOB M UX COCIUHEHHUH B TIpejierax MajblX MEPHOJIOB U
TJIABHBIX MOJTPYIIN ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YKUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO0 TEIIOBOMY 3(PEKTy, MO U3MEHEHHUIO CTETICHEH OKHCIICHHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME W CHEIUDUUYECKUE XUMHYECKHE
CBOMCTBA TIPOCTHIX U CIIOXKHBIX BEIIECTB, TMOJATBEPXKAas OIHUCAHUC
MpUMEpPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHUS DJEKTPOJIUTHYCCKOM JIUCCOLMAIIMU  KHCIOT,
IIeJI0Uel M COJICH, TTOJTHBIE M COKpAIIEHHBIC YPaBHEHUS PEaKIIMil HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIOMUX CYIIECTBOBAHUC
TEHETUYECKOM CBS3HM MEK/Ty BEIIECCTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTb OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MIOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOT'O OaJlaHCca ATHX PeaKInii;
MIPOTHO3UPOBATh CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBpPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MAacCCOBYIO JIOJI0 XHMHYECKOIO JJIeMeHTa Mo ¢GopMmylie COCIMHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACYETHI IO YPABHCHHIO
XAMHUYECKOMN peaKiuu;

COOJTI0IaTh TIPAaBUIIA MTOIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Tab0paTOPHBIM
o0opyZoBaHMEM, a TaKXe TMpaBuia oOpalieHuss C BEIIeCTBAMU B
COOTBETCTBMM C HWHCTPYKIHUSMH TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKHX OIBITOB IO TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIeKUCIIOro rasa);

MIPOBOJAMUTH PEAKIIUU, TTOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMIHBIX
BCIIICCTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyabdar-, THAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYCCKUX BEIICCTB;

IIPUMECHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTECIILHOM JEATCIIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000ICHNEe, CHCTEMATH3aIINIO, BBISIBIICHHE IPUYNHHO-
CJICICTBCHHBIX CBSI3€H — JIUI M3YyYCHHSI CBOWMCTB BEIIECCTB M XMMHYCCKUX
peaKIuii, ECTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).
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9 KVIACC

JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3jiesioB U TeM (undposbie)
NPOrpaMmblI Konu4yectBo 4yacos o0pa3oBaTe/bHbIe
pecypcsl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [loBTOpEeHue u yrinyOnenue 3HaHUN bubnnorexa [JOK
OCHOBHBIX pa3/esioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnuoreka [IOK
peakuuu https://m.edso0.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. bubnuoreka [IOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636

Hroro no pasneny

17

Pa3znea 2. Hemeraabl 1 UX cOeAMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHUYECKUX bubnuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1ast XxapaKTepPUCTHKA XUMHUCSCKUX
2.2 aiteMeHToB VIA-rpymmel. Cepa u eé bubmmorexa LIOK
' PYHIBL 6P https://m.edso0o.ru/7f41a636
COEIUHEHUS
OO1ast XxapaKTepPUCTHKA XUMHUCSCKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux bubmorera [JOK
' PYTIBL: ’ P https://m.edso0.ru/7f41a636
COETUHEHUS
OO01mas XapakTEePUCTUKA XUMUUECKHAX
2.4 BJ'IGHI\;GHTOIS |VAf)1" bl YTIIepoa u bubmiorexa LJOK
' . DYIIBL po https://m.edso0o.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
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Uroro mo pazneny 25
Paznen 3. MeTaJuIbI M MX COeAUHEHUS
. bubnmoreka [JOK
3.1 Obmme cBoHCTBa METAIIOR 4 https://m.eds00.ru/7f41a636
16
3.2 Baxueiine MeTajuibl U UX COCIUHEHUS bubmnorexa [IOK
' g https://m.edso00.ru/7f41a636
Utoro no pazneny 20
Pasnen 4. Xumus u okpykaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro no paszneny 3
PesepBHOE BpeMs 3 bubmmorexa LOK
P p https://m.edsoo.ru/7f41a636
68

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KIIACC

Kosmn4yecTBO  JJIeKTPOHHbIE
4acoB uudposbie
Nen/m  Tema ypoka bp
oOpa3oBaTe/ibHbIE
Bcero
pecypchl
1 [lepunonnueckuii 3akoH. [lepuonnueckas cucrema XumMuueckux 3aeMeHToB . U. 1 bubnnoreka [JOK
Menneneena https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHUH CBONCTB XUMUYECKUX IEMEHTOB IEPBLIX TPEX 1 bubnnorexa [HOK
MeproI0B https://m.edsoo.ru/00adb6b6
3 Kiaccudukanust 1 HOMEHKIJIaTypa HEOPTaHUICCKUX BEIIESCTB 1 bubnmorexa LHOK
P p https://m.edsoo.ru/00adb7e2
4 Buabl XuMru4yeckoi CBA3M U TUIIbI KPUCTAITUTMYECKUX PELIETOK 1 bubmmorexa [OK
p P https://m.edsoo.ru/00adbac6
5 KonTponasnas padora Nel no teme «IloBTopenue u yriyodieHue 3HaHui 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukamnms XuMH4eCKuX peakilfil Mo pa3IudHbIM MpU3HAKAM 1 bubmmorexa LHOK
P P P https://m.edso0.ru/00adbch0
7 [ToHsiTHE O CKOPOCTH XUMHYECKOW peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U 1 bubnmnoreka [JOK
TE€TEPOTEHHBIX PEAKIUSIX https://m.edsoo.ru/00adbe9a
8 [Tonsatue o xumuueckom paBHoBecHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubnmoreka [JOK
XUMUYECKOU PEAKLUU U ITOJIOKEHUE XUMUYECKOTO PABHOBECUS https://m.edsoo.ru/00adc28c
bubmuoreka [JOK
9 OKHUCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIINU 1
https://m.edsoo.ru/00adcade
. bubnmoreka [JOK
10 Teopus snekTpoauTHIecKoi auccoruanui. CHIBHBIC U CIa0bIe DICKTPOIIUTHI 1

https://m.edso0.ru/00adcd68
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bubmuorexa [JOK

1 Horitbe ypaBHEHILA peaKiuiii https://m.edso00.ru/00add448

12 XHUMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHHM B CBETE MIPEICTABICHUI 00 bubmuorexa [JOK
3JIEKTPOJIUTUYECKON AUCCOIUALINUI https://m.edsoo.ru/00add5d8

13 XVMUYECKUE CBOWCTBA COJICH B CBETE MPEICTABICHUHN 00 IJCKTPOIUTHYECKON bubnuorexa [JOK
JUCCOL AU https://m.edso00.ru/00add8b2

14 [TonsTue o ruaponaU3e cosen bubmmorexa [JOK
https://m.edsoo.ru/00add9d4

. bubnuorexa [JOK
15 O06o00meHne U cucTeMaTu3anus 3HaHUK httos://m.e dsogru 100addd12

bubnnorexa [HOK
16 [IpaxTuueckast pabora Ne 1. «Pemnienne 3KCriepuMEeHTAIBHBIX 32129 https://m.e dsogru 100addbfa

17 KonTtponpHast padota No2 1o teme «NeKTpOIUTHYECKAst JUCCOIHAIIHSI. bubnuoreka [IOK
XHWMHUYECKUE PEAKIIUN B PACTBOPAX» https://m.edsoo.ru/00addecO

18 OO611as XapakTepUCTHKA raJloreHoB. XMMUYECKHE CBOMCTBA Ha PUMEPE XJIOpa bubmmorexa LIOK
https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKHE CBOMCTBA, MOIYyYEHHE, bubnmnorexa [JOK
IIPUMEHEHHUE https://m.edsoo.ru/00ade104

20 [TpakTiueckas pabota Ne 2 o reme «llonydeHne CoNSTHON KUCIOTHI, U3Y4YEHUE bubnuotexa [JOK
€€ CBOMCTB» https://m.edsoo.ru/00ade348

21 Boruncnenus o ypaBHEHUSIM XMMHUYECKUX PEaKIUid, €ClIM OJIMH U3 PEareHTOB bubnuorexa [IOK
IaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO0mas xapakrepucTika 31eMeHToB VIA-rpymmbt ngjﬁ;f;igﬁ}é 0ade6da

93 AnnotponHbie MoauduKanuu cepbl. HaxoxaeHue cepsl U € cCoeTMHEeHUN B bubnmnoreka [JOK
npupoje. XMuMUYECKHE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBoaopoji, cTpoeHHe, (U3MUECKUE U XUMUYECKUE CBOWCTBA bubmmorexa [JOK

https://m.edso0.ru/00ade802
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Oxcunpl cepol. CepHast KHCTIOTa, (pU3MYECKUE U XUMUYECKHE CBOMCTBA,

bubmuorexa [JOK

25
MIPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PEaKIIH, JIKAIIUE B OCHOBE TPOMBIIIIICHHOTO CII0c00a
26 MOJIYYSHUS] CEPHOU KUCIOThI. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CpeIbl bubmmorexa [JOK
- P ' P PYMEIOMEH cpea https://m.edsoo.ru/00adec8a
COCTUHEHUSIMU CEPBI
27 Brrunciienne MaccoBoil 101 BBIXOJA IPOAYKTA PEAKLIMU bubmmorexa [TOK
A A8 TIpOAIyIcta peaktt https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucThKa 3JeMeHTOB VA-Tpymibl. A30T, paclipoCTpaHEHHE B bubnnoreka [JOK
npupoze, GU3nIecKue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adeeab
29 AMMHUak, ero pu3nuecKue 1 XMMUYECKUE CBOMCTBA, MOJIYyYEeHUE U IPUMEHEHHE bubmmorexa [JOK
’ > THOILY P https://m.edso0.ru/00adf004
30 [TpakTuueckas paborta Ne 3 o reme «llonydeHre aMMuaka, U3y4eHue ero bubnnoreka [JOK
CBOMCTB» https://m.edso00.ru/00adf180
31 A3OTHas KUCIOTa, €€ (hU3NUecKre U XUMUYECKUE CBOWCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHHUS B KAUECTBE MHUHEPATbHBIX
32 noOpeHuil. XUMHUYeCcKOe 3arpsi3HeHUE OKPYKaIoIel cpebl COeTUHEHUSIMU bubmmorexa [OK
yAODP ' P Py P https://m.edsoo.ru/00adf518
azoTa
33 dochop. Oxeun pocdopa (V) u dpochopHas kuciora, GusHdecKue u bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA, ITOJTyYEHUE https://m.edsoo.ru/00adf68a
34 Hcnonp3oBanue pocdartoB B KauecTBE MUHEPAIBHBIX yI0OpEeHUN. 3arpsa3HeHne bubnmnoreka [JOK
NpUPOIHOI cpeabl hocharamu https://m.edso0.ru/00adfc20
35 Yrnepon, pacpocTpaHeHue B Ipupojie, PU3nIecKre U XUMHUECKHUe CBOMCTBA bubmmorexa [JOK
PO, pacHpocIp pupoze, https://m.edsoo.ru/00adfd9c
36 Oxkcunsl yriaepoja, ux pusuveckre U XMMHIECKUEe CBOMCTBA. JKOJIOTHIECKHE bubnmoreka [JOK
npo0JIeMBbl, CBsI3aHHBIC ¢ OKcuaoM yriepona (1V) https://m.edsoo.ru/00adfebe
n bubnnoreka [HOK
37 VYronbHast KUCHOTa U €€ CONu 1

https://m.edso0.ru/00ae006¢
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38 [Tpaktudeckas padora Ne 4 mo Teme "lIlomydeHue yriiekKucioro rasa. bubnmoreka [JOK
KadectBennas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKHUX BEIECTBAX KAaK O COCIMHEHUSX bubnnoreka [HOK
yriaepona https://m.edso00.ru/00ae054e
40 Kpemnuii u ero coenunenus bubmmorexa [TOK
P A https://m.edso0o.ru/00ae080a
41 [TpakTrueckast pabota Ne 5. Pemienne skcriepuMeHTaNBHBIX 33124 [0 TeMe bubnnoreka [JOK
«Baxxuenime HeEMETAJUIBI U UX COEIUHEHUS) https://m.edsoo.ru/00ae0bf2
bu6mmoreka [IOK
42 Kontponbhas padota Ne3 no teme «BaxHeiiline HeMeTaUIbl U UX COSTUHEHUS
P P A https://m.edsoo.ru/00ae0e18
OO0m1as XxapakTepuCcTUKa XUMHUECKUX 2JIEMEHTOB — METaUI0B. MeTrayuinueckas
N . bubnuorexa [JOK
43 CBSI3b M METaJNIMYecKas KpucTajuinueckas pemeérka. Oundyeckue cBONCTBa
https://m.edso00.ru/00ae103e
METaJIJIOB
44 XUMHYECKHE CBOMCTBA METAJUIOB. DJIEKTPOXUMUUYECKUM P HATTPSHKCHU I bubnmnorexa [JOK
METaJUIOB https://m.eds00.ru/00ae1156
45 O6urme cnocoObl mosyyeHust MeTayuioB. CruiaBel. BelurcieHus no ypaBHEHUSIM bubnuoreka [IOK
XUMUYECKHUX PEaKLUU, €CIIU OJIUH U3 PEareHTOB COAEPIKUT IIPUMECH https://m.eds00.ru/00ae1156
46 [loHsiTHE O KOPPO3UU METAJIIOB bubmmorexa [JOK
PP https://m.edso00.ru/00ae1278
bubmuorexa [JOK
47 €JI0YHBIE METAJLJIBI
i https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U KAJTHSI bubmmorexa [JOK
g P A P https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIUTBI — KAJBIIMI U MarHui bubmmorexa [JOK
t https://m.edsoo.ru/00ae15e8
50 Baxuerimue coetMHEHUS KaJIbIUI bubmmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O0001eHre U cUCcTEMaTU3ALNS 3HAHUI
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

bubmuorexa [JOK

52 JKécTkocTh BOABI 1 CIOCOOBI €€ YCTpaHEHUS
. yerp https://m.edso0.ru/00ae1886
53 [TpakTrueckas padora Ne 6 mo Teme "JKECTKOCTh BOJBI U METOBI €6 bubmuorexa [JOK
ycTpaHneHus" https://m.edso0o.ru/00aelae8
bubmuoreka [JOK
54 ATroMUHUI
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHIA bubmorexa LHOK
p a P a https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneszo
https://m.edsoo0.ru/00ae1d86
bubmuorexa [JOK
57 Okcupl, THAPOKCUALI 1 cou xene3a (1) u xenesa (111
a AP A (I (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
59 [Ipaktrueckas padota Ne 7. PereHue skcriepuMeHTaIbHBIX 33/1a4 110 TEME bubnuotexa [JOK
«Baxuelme MeTaylIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae3de8
Berurcnenus o ypaBHEHUSIM XHMHUYECKHAX PEAKIIUN, €CITA OJIMH U3 PEarcHTOB
60 aH B M30BITKE MM CONEPIKUT IIPUMECH. BEIUMCIIEHNS] MacCOBOM TOIH BRIXOIA bubmorexa LOK
g p p ) https://m.edso0.ru/00ae1750
MPOYKTA PEAKITUU
61 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN
62 Kontponbnas padora Ne4 o teme «BakHe1me MeTauibl M UX COSIUHEHUS
63 BemecrBa 1 MaTepuaibl B IOBCEIHEBHON XU3HU YEI0BEKA bubmmorexa LOK
m P A https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl bubmorexa LHOK
p pyartoi pel https://m.edsoo.ru/00ae4270
bu6mmorexa [IOK
65 Posib XuMuM B perieHN# SKOJIOTHIECKUX MPOOIeM

https://m.edso0.ru/00ae4270
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
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66 PesepBHbIil ypok. O00011ICHIE ¥ CHCTeMaTH3allusl 3HAHUH
67 PesepBHbIil ypok. O0001ICHIE ¥ CHCTeMaTH3allusl 3HAHUH
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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bubmuorexa [JOK
https://m.edsoo.ru/00ae0d0a
bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «lIpocBemienue»
» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIIECTBO

((H?)I[&TCJII)CTBO «HpOCBGHIGHI/IC»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Panenkuit A. M. Jlugaktuyeckue MaTepuaibl o XxuMuu 8-9 kinacc. Mocksa,
[Ipocsemenne. 2023
Panenkuit A. M. TpeHrpoBOYHbBIE U TIPOBEPOUHbIE pabOThl. XuMus §8-9 kiacc.

Mockaa, [Ipocsemenne. 2023

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://m.edsoo.ru
https://myschool.edu.ru

https://resh.edu.ru
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