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INOACHUTEJIBHASA 3AIINCKA

AnantupoBaHHas paboyasi mporpamMMa y4eOHOro mpeamera «Xumus» (mpeaMeTHas
obnacTh « XUMMsI») Ha YPOBHE OCHOBHOTO 0011ero 00pa3oBaHUs COCTAaBICHA HA OCHOBE
TpeboBanumii k pe3ynbTaTaM OCBOEHHS IPOrpaMMbl OCHOBHOT'O 0011ero 00pa3oBaHus
denepanbHOro rocy1apcTBEHHOr0 00Pa30BaTEIFHOIO CTAHApTa OCHOBHOTO OOIIET0
obpazoBanus (naee @I'OC O00). DenepanbHOl 00pa30BaTEIBHON OCHOBHOTO OOIIETO
obpazoBanus ( ganee POIT OO0). enepanbHoi paboueii mporpaMmbl 10 y4eOHOMY
npeaMery «Xumus» (nanee - @PII «Xumusi»), a Takke OpUEHTUPOBAHA Ha LIEIEBBIC
IIPUOPUTETHI, CHOPMUPOBaHHBIE B (hefepalibHON paboyeil mporpamme.

[Tporpamma aspecoBaHa JUlsl OpraHU3alUy MHKIIO3UBHOTO O0Y4YeHHUsT 00yJaromerocs
9 kimacca ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS HAa OCHOBE KOJUJIETMAJIbHOTO
3aKJIFOYCHUS IICUXO0JI0I0-MEeAUKO-Tieaarorndeckon komuccuu ot 06.11.2024 r. Ne 1258, B
COOTBETCTBUM C KOTOPhIM IO  pe3ylbTaTaM KOMIUIEKCHOTO  IICHXOJIOTO-MEIUKO-
MeJarornyeckoro  oOCieNoBaHUs €My TOATBEPXkKACH cTaryc oOyyaromerocss ¢
OTPAaHUYEHHBIMU  BO3MOXHOCTSIMHU ~ 3JI0pOBbS  (HapyIICHHEM  OMOPHO-JIBUTaTEIbHOTO
ammapara) ¢ y4eTOM peallu3alld WX OCOOBIX 00pa30BaTEIbHBIX MOTPEOHOCTEH, a TaKKe
WHIUBUIYAIBHBIX ocoOeHHOocTed u Bo3MoxHocTed. AOIl OOO mns obOydarommxcst ¢
HapylLIeHUssMH ornopHo-aBuratenbHoro ammnapara (HOJA) (BapuanT 6.1) mpencraBiseT
co0oif 00pa3oBaTeNbHYID HPOrpaMMy, aJalTHPOBAHHYIO JUIsi OOydYEHUWsS, BOCHUTAHHS U
counanu3anuu obOyvaromuxcsi ¢ HapymeHusmu HOJJA ¢ yuetoM wuX 0COOBIX
o0pa3oBaTeNnbHbIX NOTPEOHOCTEH, B TOM YHCIIe OOECHEeUMBAIOIIAs KOPPEKIMIO HAPYIICHHM
pa3BUTHs, OCBOMBIIMX OCHOBHBIE, B TOM 4YHCJE aJaNTHpPOBaHHBIE, 00IIe00pa3zoBaTeIbHbIE
IIpOrpamMMbl OCHOBHOTO 00111er0 00pa3oBaHus, BKitoyast BapuanTel 6.1 AOOIT OOO.

[Iporpamma Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs COCTaBJICHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTeNbHON IMPOrpamMMbI
OCHOBHOTO 001iero oOpazoBanus, npeactaBieHHbIXx B GI'OC OOO, a Takke Ha OCHOBE
(dbenepasibHON paboueld MPOrpaMMbl BOCIIUTAHHS W C YYETOM KOHIEMIMU TMPErofaBaHuUs
ydaeOHOro npeameTa «XuMus» B 00pa3oBaTeIbHbIX opranu3aiusix Poccuiickoit @enepanuu.

[Iporpamma mo xumuM Ja€T MPEINCTaBICHHE O IENAX, OOmIel cTpaTernu OO0y4YeHHS,
BOCIIUTAHUS M PA3BUTHSA OOYYAOUIMXCS CPEICTBAMH YYEOHOTO IpeIMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TIPEMETHOE COJIepIKaHuE, MPEyCMaTPUBAET paclpe/ieieHue ero Mo Kiaccam
U CTPYKTYpHPOBAHUC 110 pa3aciaM W TEMaM IIporpaMMbl 110 XWMHH, OIPCACIACT
KOJIMYCCTBCHHBIC KW KAYCCTBCHHBLIC XAPAaKTCPUCTUKH  COACPIKAHHA, PCKOMCHIAYCMYIO
IMOCJICA0BATCIIbBHOCTE M3YUCHUA XUMHH C y‘IéTOM MCXKIIPCIMETHRIX W BHYTPUIIPEAMCETHBIX
CBS3EH, JJOTUKH y4eOHOTO MpoIlecca, BO3PACTHBIX OCOOCHHOCTEN 00YyUaIOIUXCsl, ONPeIeIsieT
BO3MOYKHOCTH TIPEIMETa JUIS peain3alii TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS OCHOBHOU
o0pa3oBaTebHONM MpOrpaMMbl Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsA, a TaKxKe
TpeOOBaHUN K pe3ynbTaTaM OOY4YeHHsS XHMHUU Ha YpOBHE Leleld M3ydeHHUs IpeaMera u
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIHHON JEATEIIFHOCTH OOYYaOIIETrocsi MO OCBOCHHUIO
y4e0HOTro coiepKaHMUsL.

3HaHMe XUMUHU CITY’)KUT OCHOBOMW /711 QOPMHUPOBAHUSI MUPOBO33pEHHs 00yUaromerocs,
€ro MpeacTaBICHU 0 MaTeprUaIbHOM €IMHCTBE MHUpPA, BAKHYIO POJb UTpatoT (GOpMUpYyEMBbIE
XUMHEN OpeACTaBJICHUA O B3aWMOIIPCBpAIlICHUAX DJHEPIrun M 00 3BOJIIOIIMN BEIIIECCTB B



IPUPOJE, O MYyTAX PEIIeHUs II00AIBHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHUS YEIOBEYECTBA —
CBIPDbEBOM, DHEPreTMYeCKOM, MHIIEBOM U SKOJIOTMYECKOH 0e30MmacHOCTH, mpobieM
3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peajln3allid BO3MOXHOCTEH [UId CaMOpa3BUTHS M (OPMUPOBAHUS
KYJIBTYpBI JIMYHOCTH, €€ 001Iel U (yHKIMOHATIBHON IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUIEHUS] W TBOPYECKHX CIIOCOOHOCTEH
o0yyaroImuxcs, HaBbIKOB UX CaMOCTOSITENIbHON y4eOHOM NesITeIbHOCTH, SKCIIEPUMEHTAIbHBIX
U HUCCIIEOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B IIOBCEJAHEBHOH JKM3HH, TaKk U B
poeCCUOHATILHOMN 1eATEIbHOCTH;

3HAaKOMHT CO CHEIU(PUKON HAYyYHOTO MBILUIEHUS, 3aK/IaJbIBA€T OCHOBBI LIEJIOCTHOIO
B3IJIAa HA EOUHCTBO IIPUPOJBI U YEJIOBEKAa, SBJIAETCA OTBETCTBEHHBIM JTAallOM B
(OpMHPOBAHNUHU €CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00y4aroIIuXcs;

CIOCOOCTBYET (POPMUPOBAHHIO LIEHHOCTHOI'O OTHOLIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOH BKJaJ B HKOJOTHYECKOE 0OOpa3oBaHME
00y4arouxcs.

JlaHHBbIEe HaNpaBJIeHUs B 00yYE€HUH XUMHUH 00€CIeUnBaOTCs Cieln(uKoil conepikaHus
y4eOHOro IpeaMeTa, KOTOPBIA SBJSETCA MEeJarorn4eckd aJalTHPOBAHHBIM OTPAKCHHEM
0a30B0Oil HAyKU XMMHHU Ha ONPEIeIEHHOM FTare e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 0OOLIEro 0Opa3oBaHMsl OPUEHTUPOBAH HA OCBOCHUE
00y4aroIMMUCS CUCTEMBI IEPBOHAYATIBHBIX TOHATUH XUMHUH, OCHOB HEOPraHUYECKON XUMHUU
U HEKOTOPBIX OTAEIBHBIX 3HAYMMBbIX ITIOHATHI OPraHUYECKOW XMMUH.

CrpykTypa colepkaHusi IporpaMMbl 10 XUMUHU c(pOPMUPOBaHA HA OCHOBE CUCTEMHOTO
noaxona K e€ uzydenuro. ComepxaHue CKIAAbIBACTCA U3 CUCTEMBI IIOHATUI O XMMHUYECKOM
3JIEMEHTE M BEIIECTBE M CHCTEMBbl MOHATHH O XMMUYECKOH peakuuu. OOGe 3TH CUCTEMBI
CTPYKTYPHO OPraHM30BaHbl 110 IPUHLUITY [1OCJIEIOBATEIBHOIO Pa3BUTHs 3HAHUI HA OCHOBE
TEOPETUYECKHUX IIPEICTABICHUM PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— YYEHHUs O CTPOEHUH aTOMa U XUMHUYECKOU CBS3H;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTUYECKOM JUCCOIMALIMH BELIECTB B PaCTBOpaXx.

Teopernyeckue 3HaHHMS PACCMATPUBAIOTCA HAa OCHOBE OMIIMPUYECKH IOJNYYEHHBIX U
OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEAI0BATEIbHO OT OAHOTO YPOBHS K JApPYromy,
BBINOJIHASA (YHKIMU OOBSICHEHUS M NMPOTHO3UPOBAHMS CBOICTB, CTPOECHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 IIPUMEHEHMS U MOJIyYEHUs U3y4aeMbIX BEIIECCTB.

OcBoeHHne MporpaMMbl MO XUMHH CIOCOOCTBYET (POPMHPOBAHUIO NPEACTABICHUS O
XUMUYECKON COCTaBISIOIICH HAay4YHOM KapTUHBI MUpa B JIOTMKE €€ CUCTEMHON NPUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHMIO U METOJIaM [TI03HAHMS B HayKe.

[Tpu u3y4eHuu XMMUU IPOUCXOIUT (POPMHUPOBAHUE 3HAHUM OCHOB XUMHUYECKOW HAyKH
KaK 00J1JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMs, PAKTUUYECKON JEATENbHOCTH YEJIOBEKAa U Kak
OJTHOTO M3 KOMIIOHEHTOB MMPOBOH KyJIbTYphl. 3ajada y4eOHOro mpeaMera COCTOUT B
(OpMHUPOBAHNUN CUCTEMbI XMMUYECKUX 3HaHUN — BaKHEUIIMX (AKTOB, MOHATHUI, 3aKOHOB U
TEOPETUYECKUX MOJOXKEHUH, ITOCTYHNHBIX OOOOIIEHHI MHMPOBO33PEHUECKOro XapakTepa,
A3bIKa HAyKH, B MPHOOLICHUM K HAYYHBIM METOJaM IO3HAHUS NpPU U3YyYCHHM BELIECTB U
XUMUYECKHX peakuui, B (OpMUPOBAHMM M PA3BUTUU IO3HABATEIBHBIX YMEHUH M UX
NPUMEHEHUH B Y4eOHO-TIO3HABAaTENIbHOW M Yy4eOHO-HMCCIIEI0BATENbCKOM JIeSTeNbHOCTH,
OCBOCHMH TpaBUJI O€30MIaCHOTr0 OOpAIleHus C BEIECTBAMH B ITOBCETHEBHOMN JKHU3HU.

ITpu u3yyeHUH XMMUHU HA YpOBHE OCHOBHOI'O OOILEro 0O0pa3oBaHMs Ba)XHOE 3HAYECHUE
npuoOpenu Takue ey, Kak:



—  (dopMupoBaHME  MHTEJUIEKTYaJIbHO  DPa3BUTOW  JUYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEIHHOMY MPHUHITHIO PEHICHUH, CIIOCOOHOM
a/1IalTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBHSIM JKU3HH;

— HaIpaBJICHHOCTh OOy4YEHHUsI Ha CHCTEMaTH4eckoe MpuoOIIeHre OOydarolmuxcs K
CaMOCTOSITENIFHOM ~ MO3HABATEJIbHOM  JEATENIbHOCTH, HAy4YHBIM METOAAaM  IO3HaHWS,
(hOopMUPYIOIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUHU;

— obecrieyeHne YCJIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIMMHUCS OIBITa
pa3zHoO00pa3HON eATeIbHOCTH, O3HAHUS U CaMOTIO3HAHMSI, KIFOUEBBIX HABBIKOB (KIHOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs1 PA3IMYHBIX BUAOB JCSITEIbHOCTH;

— (hopmupoBanue oOuieit GyHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B
TOM 4YHCIIe YMEHHIl OOBSCHATH M OLEHUBATH SBIICHUS OKPYXKAIOLIETO MHUpa, HCHOJIb3Ys
3HAHUA U OTIBIT, MOTYYECHHbIE MPU U3YYCHUN XUMHH, IPUMEHSTh UX MPU PEeLICHUH MpoOIeM B
MOBCETHEBHOM >KU3HU U TPYAOBOH J€ATEIbHOCTH;

— ¢opMupoBaHue y O0OyYaromMXCi T'YMaHUCTHYECKUX OTHOIICHUN, MOHHUMaHUS
LEHHOCTH XUMUYECKUX 3HAHUU ISl BBIPAOOTKH HKOJIOTMYECKHU 1IeJIeCO00Pa3HOro MoBeACHUS
B OBITY U TPYAOBOI JEATENBHOCTH B LIENSX COXPAHEHHUS CBOETO 370POBbS U OKPYKAIOILIEH
MIPUPOJIHOM CpPEIbl;

— pa3BUTHE MOTHBAIMM K OOy4YEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJI U
CaMOBOCITUTAaHUIO HAa OCHOBE YCBOCHHS OOIEYENIOBEUYECKHX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BbIOOpPY MPOGUIIs U HANIPABIEHHOCTU JalIbHEHIIIET0 00YUeHHUS.

PaGouass mporpamma mo XUMHH paccuMTaHa Ha 2 yaca B Henmenmto: 18 dacom
WHIUBUAYaIbHOTO  oOyueHuss Ha  gomy, S50 wacoB Ha  camooOpa3zoBaHue



COJEPKAHUE OBYYEHUA

9 KJIACC

BemecTBo 1 XUuMHUYeCKasi peakus

[Tepuonuueckuii 3akoH. Ilepuomuueckas cuctema XuMHUeCKUX dJjemeHToB J[. .
MengeneeBa. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB XUMHYECKUX
3JIEMEHTOB NEPBBIX TPEX MEPHOJIOB, Kadus, KaJblUs U UX COCIUHEHUW B COOTBETCTBHM C
MOJIOKEHUEM 3JIeMEeHTOB B [leproinueckoi cuctemMe U CTPOCHUEM UX aTOMOB.

CtpoeHnue BemiecTBa: BUJIbI XMMHUYECKON CBA3U. THUIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTH CBOWCTB BEILECTBA OT THUIMA KPUCTAUIMYECKOW PEHIETKH M BUJA XUMHUYECKOM
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XMMUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPTraHUYECKUX COCIMHEHUM, FTeHeTuYecKas
CBSI3b HEOPTraHUYECKHX BEILIECTB.

Kiaccudukanmss XMMUYECKUX peakIuil MO pa3jIuvyHbIM NpHu3HakaMm (10 YHCIy U
COCTaBY YYaCTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIUIOBOMY 3((}eKTy, M0 H3MEHEHHUIO
CTETeHeW OKUCICHHUS XUMHUECKHUX 3JIEMEHTOB, [0 00PaTUMOCTH, MO YYaCTHIO KaTaanu3aTropa).
DK30- ¥ SHI0TEPMHUUECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTHe O cCKOpOCTH XUMHUYECKOU peakiuu. [ToHaTue 06 0OpaTUMBIX U HEOOPATUMBIX
XUMHUUYECKUX peakuusix. [[oHsATHEe 0 rOMOT€HHBIX U TeTEpPOreHHBIX peakuusx. I[loHstue o
katanuse. [loHsTne o Xumuueckom paBHOBecuH. DakTophl, BIUSIONIME HAa CKOPOCTh
XMMHUYECKON PEaKIuu 1 MOJ0KEHUE XUMUUECKOTO PAaBHOBECHS.

OKHCIIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU, AJICKTPOHHBIN OajlaHC OKHCIUTEIBHO-
BOCCTAHOBUTENIBHOM peakiuu. CocTaBlieHHEe YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkIuii ¢ KCTIOJIBL30BAHKEM METO/Ia MJICKTPOHHOIO OaiaHca.

Teopust HPIEKTPOIUTUYECKON AMCCOIMALMM. DJIEKTPOIUTHI M HEIJIEKTPOJIUTHI.
KaTtuonsbl, annonbl. MexaHu3M JUCCOLMAIIMN BEIIECTB C PA3IMUHBIMU BUJIAMH XUMHUYECKOM
cBs3u. Crernenp nuccorani. CHIIbHBIE U CJIa0bIE 3JIEKTPOJIHUTHI.

Peakuuu nonHoro ooMeHa. YclIoBUS MPOTEKaHUS peaklnii HOHHOTO 0OMeHa, MOTHbIE
U COKpallléHHbIE MOHHBIE ypaBHEHHUs peakuuid. CBOWCTBA KHUCIIOT, OCHOBAaHUU M COJIEH B
CBETE MpPEACTaBICHUI 00 AJIEKTPONUTUYECKON auccoluanuu. KadecTBeHHbIE peakiuyd Ha
noHsl. [lonaTue o rugponuse coneil.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMHU KPUCTAUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAIJIOB U HeMeTalioB (rpaguTa M anMasza), CIOKHBIX BEIIECTB (XJIOpUIA HATPHUS),
HCCIIEA0OBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON pEeaklMH OT BO3JAEHCTBUSA PA3THYHBIX
(bakTopoB, HCCIEIOBaHUWE  OJIEKTPONMPOBOAHOCTH  PAcTBOPOB  BEHIECTB,  Ipolecca
JUCCOLMAIIMN KUCIIOT, IIEN0o4Yeld U colieil (BO3MOXKHO MCIONB30BaHUE BUACO MAaTEpUAIIOB),
MIPOBEJICHUE OMBITOB, WIUTFOCTPUPYIONIUX MPU3HAKU MPOTEKaHUs peakluid MOHHOTO oOMeHa
(oOpa3oBaHue ocajika, BBIIEICHHE Tra3a, 0Opa30BaHUE BOJbI), OMBITOB, HILTIOCTPUPYIOIIUX
MpUMEPbl  OKUCITUTENLHO-BOCCTAHOBUTEIBHBIX pPEaKIHil (TOpeHHe, PEeakIUuu Pa3loKeHUs,
COEIMHEHMS), PACMO3HABAHWE HEOPTraHWYECKHUX BEIIECTB C IOMOIIBI KAaYeCTBEHHBIX
peakiuil Ha MOHBI, pEelIEHNE HKCTIEPUMEHTANIbHBIX 3a/1au.

HemeTaiIbl M UX cOeTHHEHUS

OOmiast xapakTepucTuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbBIE
crenienn okucieHus. CtpoeHue W (pU3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TalIOTCHOB.
XUMHUYECKHE CBOMCTBAa Ha IMpHUMEpPE Xjopa (B3aUMOJEHCTBHUE C METaNIaMH, HEMETaJlJIaMH,
menodamu). XmopoBogopoa. ConsiHas KHCIOTa, XHUMHYECKHE CBOWCTBa, TMONyUEHUE,
npuMeHenue. JleiicTBue XJiopa M XJIOPOBOJOpOJa Ha OpPraHM3M 4elloBeKa. Bakueiiine
XJIOPUABI U UX HAXOXKJICHHUE B IPUPOJIE.



O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gpu3NYECKue CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOPO/ia U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIIMY KUCIOPOAA U cepbl. XUMHUECKHUE CBOICTBA
cepbl. CepoBOIOpOA, CTpoeHUE, pU3NYecKue U XUMudeckue cBorcTBa. OKCHUIBI Cepbl Kak
MIPEICTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIIOTa, (GU3NUEeCKHe U XMMHUYECKHE CBOMCTBA
(obmue kak NHpeacTaBUTENs Kilacca KUCIOT U crnenuduueckue). XUMUUYECKHE PEaKIliH,
JeKalMe B OCHOBE MPOMBIIIJICHHOTO CHOCO0a IMOJy4eHUs CEepHOM KUCIOThL. [IpuMenenue
cepHoil kucioThl. Colu CEepHOM KHUCIOTHI, KAauyeCTBEHHAas peakluus Ha Cyib(aT-HoH.
Haxoxzaenue cepbl u €€ coeMHEHMI B Mpupoje. XUMHUUECKOe 3arpsi3HEHUE OKpYKarolei
Cpelbl COCOUHEHHUSIMH cepbl (KUCIOTHBIC [IOKIHU, 3arpsi3HEHHE BO3/1yXa M BOJOEMOB),
CHOCOOBI €ro NMpeA0TBPAaIlEeHHUS.

OObmas xapaktepucTuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIe CTEMEHH OKHUCICHUS. A30T, pacnpocTpaHEHHE B Mpupoie, (u3nyueckue u
XUMHUeckue cBoicTBa. KpyroBopor aszora B mnpupoie. AMMHAK, €ro (uU3NYecKue u
XUMHUYECKHE CBOMCTBa, moiyueHue u mnpumeHenue. Conu aMMOHHUS, UX (U3HUECKHUE U
XUMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha MOHbBI aMMOHHS. A30THas
KHCIIOTa, € MoyydyeHue, pusndecknue U XMMUYECKUe CBOICTBa (00IIMe KakK MpeacTaBUTENs
KJlacca KHCIOT U crienududeckue). Mcnonp3oBaHue HUTPATOB U COJICH aMMOHHMSI B Ka4eCTBE
MUHEPAIBHBIX YA0OpeHUN. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COeTUHEHUSIMU
a3oTa (KUCIIOTHBIC [OKIH, 3arps3HEHHE BO3AyXa, MOYBBI U BomoéMOB). Docdop,
amnotponuele Mogudukanuu ¢docdopa, GumUeckue M XuUMUUeckHe cBoicTBa. Okcua
dochopa (V) u dochopnas kucinora, QuNUecKre U XUMUYECKHE CBONCTBA, IMOJIyYCHUE.
Hcnons3oBanue ¢pocdaToB B KaueCTBE MUHEPATbHBIX YAOOPEHUH.

Obmas xapakrtepuctuka 3nmeMeHToB |VA-rpymnmbl. OcoOEHHOCTH CTPOCHHS] aTOMOB,
XapakTepHble  CTENEHU  OKHUCJICHUA.  YTIEepoJ,  aUIOTPOIHble  MOAU(UKALUH,
pacmpocTpaHeHHE B Tpupone, (u3MUeckrne U XUMHUYECKHE CBOHCTBa. AjcopOuus.
KpyroBopor yraepoma B mpupone. Oxcuabl yriepona, ux (U3MYECKUE U XUMHUYECKUE
CBOMCTBA, JCICTBHE Ha JYXUBbIE OPraHU3MBI, MOJTYYCHHE U MPUMEHEHHE. DKOJOTHYECKHe
npoOyeMbl, cBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoreza rmoGambHOrO MOTETICHUS
KIIMMaTa, MNapHUKOBBIA dJ(dekT. YrompHas Kuciota u e€ comu, ux (Qusnueckue u
XUMHYECKHE CBOWCTBA, MONyueHUE W MpuMeHeHue. KauecTBeHHas peakius Ha KapOoOHArt-
noHbl. Mcrmonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SIICTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX yIiiepoa
(MeTaH, STaH, JTWUJICH, alleTUJIEH, JTAHOJ, TJIMLEPHH, YKCycHas Kucinorta). [lpuponnsie
WCTOYHUKU YTIIEBOAOPOJOB (yroiib, MPUPOAHBINA ra3, HE(PTH), MPOIYKTHl MX MepepabOTKU
(Oen3uH), UX poib B OBITY M TPOMBINUIEHHOCTH. [loHATHE O OMOTOTHYECKH BaXKHBIX
BEIIeCTBaX: JKHUpaX, Oenkax, yrieBojJax — M UX POJM B >KU3HHM 4YeloBeka. MarepuaibHOe
€IMHCTBO OPTaHUYECKUX U HEOPTAaHUUYECKUX COSTMHEHUH.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOWCTBA, MOJIyYeHHE M MPHUMEHEHHE.
Coenunenus kpemHus B mpupozae. OOmme mpencraBieHuss o6 oxcuae kpemuus (1V) u
KpeMHUEeBOM kuciore. CHUIUKAThl, MX HCIOJb30BaHUE B OBITY, B MPOMBINIICHHOCTH.
Baxueiiimume cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO, IIEMEHT, OETOH, Kele300eTOH.
[IpoGnembr 6€30MacHOTO MCTHOJIB30BAHUSI CTPOUTENBHBIX MaTEpPHaOB B MOBCEIHEBHOMN
KU3HU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3Il0OB HEOPTaHMYECKUX BEIIECTB, CBONCTB COJITHOHW KHUCIIOTHI,
MPOBEJICHUE KAUYeCTBEHHBIX pEAKIHMA Ha XJIOPUA-UOHBI U HAONIOJCHHE NPU3HAKOB HX
MPOTEKAHHUS, OMBITHI, OTpaXKarole (U3nYecKue U XUMHUYECKHE CBOWCTBA TAJIOT€HOB U HX
COeMHEHNH (BO3MOKHO HCIOJB30BaHUE BHICOMATEPHAIIOB), O3HAKOMIIEHHE C OOpa3mamu
XJIOPUJIOB (TAJIOTEHUIOB), 03HAKOMIJICHHE ¢ 00pa3liaMu cepbl U €€ COeTMHEHUIMHU (BO3MOKHO



WCIIOIb30BaHUE BHJICOMATEpPHAIOB), HAOJIOJCHHUE TMpoliecca OOYyrIMBaHUSA caxapa IOJ
NeCTBHEM KOHIICHTPUPOBAHHOM CEpHOM KUCJIOTHI, HM3y4YE€HHE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHON KHUCIOTHI, IPOBEJCHHE KAYyeCTBEHHOW peakIUH Ha Ccylb(arT-uoH u
HaOIto/IeHue MpHu3HaKa e€ MPOTEeKaHUsl, O3HAKOMJICHHE ¢ (PU3MUYECKUMU CBOMCTBAMHU a30Ta,
dbochopa M uX coenMHEHHMH (BO3MOXKHO HCIOJIL30BAaHHE BHJICOMATEPHAIOB), OOpa3liaMu
a30THBIX M (OCPOPHBIX ynOOpeHHil, MOodydYeHHe, coOupaHue, paclio3HaBaHUE U HU3YYCHHE
CBOMCTB aMMHaKa, MPOBEJACHHE KAUeCTBEHHBIX peaklUui Ha MOH aMMOHHUA U pochar-uoH U
U3Y4YCHHE TPU3HAKOB HMX MPOTEKaHMs, B3aUMOJEWCTBHE KOHIIEHTPUPOBAHHOM a30THOMN
KHCIIOTBI C MeJbl0 (BO3MOXXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), H3yu€HUE Mojeneit
KpUCTAINIMYECKUX PEIETOK anmasa, rpaduta, (QymiepeHa, O3HaAKOMIIEHHE C IMPOIECCOM
azicopOLMu pacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOrasa,
noJiyueHue, coOupanue, paclo3HaBaHrue U U3y4eHUe CBOICTB YIIIEKHUCIIOrO Tra3a, MPoBeIeHUe
KAueCTBEHHBIX peakuuid Ha KapOOHAT M CUJIMKAT-UOHBI M HU3YYEHHE IMPU3HAKOB HX
MPOTEKAHUs, O3HAKOMJICHHME C TMPOAYKLUHEH CHUIUKATHOM MPOMBIIIICHHOCTH, pPElICHUE
AKCIIEPUMEHTAIbHBIX 3aa4 10 TeMe «BajkHel e HeMeTalIbl U UX COSAUHEHUSY.

Metanibl M UX COeIMHEHU S

OOmiasi xapakTepUCTHKAa XHUMHUYECKHUX JIIEMEHTOB — METAJUIOB Ha OCHOBAaHMHM HX
nonoxkenus B llepuoanueckoit cucteme xummuueckux snemeHToB JI. M. MenzgeneeBa u
cTtpoeHuss aromoB. CTpoeHHe MeTauIoB. MerauMueckas CBsA3b M MeTaThndyecKas
KpUCTAJTTNYECcKasi pemérka. DIEeKTPOXUMUUECKHUN Pl HAMPsHDKEHUH MeTalioB. Du3ndeckue
U XMUMHYECKHe CBoicTBa MeTaioB. OOmme crnocoObl monyueHus MmeTtaiioB. [lonsTtue o
KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3alUThI UX OT Koppo3uu. CriiaBsl (CTalb, YyT'yH,
TIOpaFOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U TPOMBIIIIICHHOCTH.

[lenouynble MeTaIIBL: OOXKeHHE B [leproanyueckoil cucreMe XuMUYECKUX JIEMEHTOB
JI. U. MengeneeBa, CTpOeHHE HX aTOMOB, HaxoxJaeHUE B mpupoae. Dusznyeckue u
XUMHUYECKHE CBOMCTBa (Ha mpumepe HaTpus M Kanus). OKCUABI U TUIPOKCHUIBI HATPUS U
kanus. [I[puMeHenue mea0YHbIX METaUIOB U UX COSTUHEHUI.

[lenoyHo3emMenpHbIE METaUIbl MarHuid W Kaiubpluil: mojoxkeHue B Ilepuoamueckoit
cucreme xumudeckux snemeHToB [[. 1. MenneneeBa, cTpoeHrne UX aTOMOB, HAaXOXJICHUE B
npupoae. Dundyeckue W XUMHUYECKHE CBOWCTBA MarHus W Kaiublus. Baxueilimme
COCMHEHUS Kaiblsl (OKCHA, THUAPOKCUA, conu). JKECTKOCTh BOABI M CIOCOOBI €€
yCTpaHEeHHsI.

AmomunHuil: nonoxenue B Ilepmonnueckoil cucreme XxuMmuueckux siemeHToB . .
MenpeneeBa, CTpoeHHE aToMa, HaxOXkIeHue B mpupone. Dusnueckue U XUMHUYECKUE
CBOICTBA arOMUHUS. AM(OTEpHBIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHHUS.

XKenezo: monoxenue B llepmomnueckoit cucreme xumuueckux snemeHto J[. .
MenpeneeBa, CTpoeHHE aToMa, HaxokaeHue B mpupone. Dusznueckue U XUMUYECKUE
cBoiicTBa xene3a. Oxcuabl, ruapokcuabl u comu sxenesa (Il) u xemeza (Il), ux cocras,
CBOICTBA U MOJTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMIIEHHE C O0pa3llaMH METajsIOB U CIUIaBOB, MX (PU3MYECKHMMH CBONCTBaMH,
W3Y4YEeHHE Pe3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXHO MCIOIB30BaHUE BUAECOMATEPUATIOB),
OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA KalblMsl W HATpus C BOJOW (BO3MOXKHO
WCIOJIb30BaHNE BHJIEOMATEPHANIOB), WCCIEAOBAaHUE CBOWCTB JKECTKOM BOMBI, MpoIecca
TOpPEHHS Kelle3a B KUCIOPoje (BO3MOXHO HCIIOJNB30BAHKME BHUAEOMATEPUANIOB), TPU3HAKOB
MPOTEKAaHUS KaYeCTBEHHBIX peaKlMii Ha MOHBI: MarHUs, KaJbIlHs, aTFOMUHUS, [IMHKA, JKee3a
(1) u xene3a (I11), menu (11), HaOnrOIEHUE U ONMMCAHKME TIPOIIECCOB OKPAIIUBAHMS TJIAMEHHU
WOHAMHM HaTpus, Kaausl M Kalublus (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPUAIIOB),
uccienoBanre aM(pOTEPHBIX CBONCTB THIPOKCH 1A ATFOMUHHMS U THAPOKCUIA [IUHKA, PEIICHUE
IKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BakHel e MeTaIbl U UX COSAMHEHUS.

XuMHS U OKpYKaoLIas cpeaa



BemectBa u Marepuanbl B MOBCEAHEBHOM JKM3HM 4YeloBeka. besomacHoe
HCIIOJIb30BaHUE BEIIECTB U XUMHUUYECKUX peakinidi B ObITY. [lepBasi mOMOIIh TPH XMMUYECKUX
0’KOTaX U OTPABJICHHSIX.

XHUMHYECKOE  3arps3HEHHE OKpYXKawIIed cpeapl (mpenenbHas — JIOMyCTHMAas
KOHIIeHTpanus Bemects, naiee — [1/IK). Pons xumun B pemeHnn 3K0JI0THYECKUX Ipooiem.

Xumuueckuii IKcnepumenm:

M3ydeHue oO0pa3loB MarepuajoB (CTEKJIO, CIUIaBbl METaUIOB, IOJHUMEpHBIC
MaTepHuabl).

Meostcnpeomemnvwie ceasu

Peanmuzarust  MeXmnpeaMETHBIX CBs3ed INMpU  HW3YYEHUHM XUMUM B 9  Kiacce
OCYIIECTBJISIETCS Yepe3 HCIOIb30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK H
MOHSATUH, SBJISIFOIIUXCS CHUCTEMHBIMHU JUISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (aKT, THIOTE3a, 3aKOH, TCOpHS,
aHaIM3, CHUHTE3, KiacCUUKaIus, TEPUOJUYHOCTh, HAONIOJACHHE, OKCIICPUMEHT,
MOJICIIMPOBAaHNE, H3MEpPEHUEe, MOJENb, SBICHHE, NAPHUKOBBIA A(QEKT, TEXHOIOTHS,
MaTepHuabl.

Oduszuka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUI, H30TOIIbI,
PaMOAaKTUBHOCTh, MOJIEKYNA, DSIEKTPUYECKH 3apsi, MTPOBOAHHUKH, MOIYIPOBOJHUKH,
JUDJICKTPUKH, (POTOITIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOEe COCTOSIHUE BEIEeCTBa, T'a3,
pacTBOp, PacTBOPUMOCTh, KPUCTAJUITMYECKas PEHIETKa, CIUIaBbl, (U3UYCCKHE BEIMYMHBI,
€IMHUIIBI U3MEPEHUS, KOCMUUYECKOE TPOCTPAHCTBO, IIJIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocucTeMa, MUHEpAIbHbBIE YA0OPEHUs,
MHKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEILHBIE BEIICCTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpanbl, TOPHBIC TOPOMABI, IOJIC3HBIC
HCKOMaeMBIE, TOILTHBO, BOJHBIE pPECYpCBHL.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMUWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINUHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHUS IMPOTPAMMbI OCHOBHOTO 00IIero o0pa3oBaHMUs
JIOCTUTAIOTCS B XOJ¢ OOy4YeHUs] XHMHH B €IUHCTBE Yy4YeOHOH W BOCIUTATEILHON
JEATEILHOCTH B COOTBETCTBHM C TPAAMIUOHHBIMH POCCHUCKUMH COIMOKYJIBTYPHBIMH H
JYXOBHO-HPABCTBEHHBIMH I[CHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MPaBUIAMH U HOPMaMHU
MOBEICHUSI U CIIOCOOCTBYIOT MMPOIIECCAM CAMOIIO3HAHHS, CAMOPA3BUTHS M COLMAIU3AINN
o0yJaronmxcs.

JIMYHOCTHBIE PE3yNIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3UTUBHBIX [IEHHOCTHBIX OPUCHTAIMI M PACIIMPEHUE OIBITA JACATCIBHOCTH Ha €€
OCHOBE, B TOM YKCJI€ B YACTH:

1) naTPpHOTHYECKOTO BOCIIUTAHUSI:

[ICHHOCTHOTO OTHOIICHUS K OTCUSCTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAYYHOMY HACIIC/INIO, TIOHMMAHHS 3HAYCHUS XUMHUYECKOW HAYKH B JKM3HH COBPEMEHHOTO
0011ecTBa, CIOCOOHOCTH BIAETh JOCTOBEPHON HH(OpMAIIHEH O MePeIOBhIX JOCTUKECHUSIX U
OTKPBITHSAX MUPOBOH M OT€YECTBEHHON XUMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTPOWCTBE MUpa U OOIIECTBA,;

2) rpasKIaHCKOr0 BOCIIMTAHUS:

NPECTABICHUS O COLMATBHBIX HOPMAaxX M MPaBUIIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, ~ KOMMYHHKATHBHOH  KOMIIETEHTHOCTH B  OOIICCTBEHHO  MOJIE3HOH,
y4e0HOUCCIIeI0BATEIbCKON, TBOPYSCKOM W IPYrUX BHIAX IESITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JESATEIBHOCTH MPH BBIMOJHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a7a4, BBIIOJIHCHUA XUMHUYECKHX OSKCIIEPUMEHTOB, CO3JAaHMU YUYCOHBIX IPOEKTOB,
CTpeMJICHUS K B3aUMOIOHMMAHHMIO M B3aUMOIIOMOIIM B MPOIECCe OTOH y4eOHO
JeATeIbHOCTH, TOTOBHOCTH OILICHMBATh CBOE MOBEICHHUE M TOCTYIKA CBOUX TOBApHIICH C
MO3HIIUKM HPABCTBEHHBIX M ITPABOBBIX HOPM C y4ETOM OCO3HAHUS MMOCICICTBUMN MOCTYIKOB,;

3) HEeHHOCTH HAYYHOI'O MO3HAHUS:

MHPOBO33PCHYECKUE TIPEICTABICHUS O BEIIECTBE W XHMHUYECKOW pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABISIONINE OCHOBY JIJIS
MOHUMaHMs CYIIHOCTH HAyYHOM KapTUHBI MHpPA, MPEICTABICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHUS IPUPOJBI, B3aMMOCBS3SX YEIOBEKAa C IMPHUPOJHOW CpENo, O
POJIM XMMHH B TIO3HAHUH 3THX 3aKOHOMEPHOCTEHH;

M03HABATEIbHBIC MOTHBBI, HANPABJICHHBIC HAa TOJYYCHHUE HOBBIX 3HAHHMU MO XHMWH,
HEOOXOJUMBIC i1 OOBSICHEHUS HAOJIOJaeMBIX TPOIIECCOB U SIBJICHHUMW, NO3HABATEIBHOM,
WHPOPMAIIMOHHON M YHTATEILCKOW KYJIBTYphl, B TOM YHCIIC HABBIKOB CaMOCTOSTEIHHOU
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOW JIMTEPATypOU, JOCTYMHBIMH TEXHHYCCKHUMHU
cpeacTBaMu HH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEC K 00YYEHHIO U MMO3HAHUIO, JIF0003HATEIEHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, IPOCKTHOW M HCCIIEAOBATENbCKOH JIESTEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYUEHHUS B JAJIbHEHIIEM;

4) popMupOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHWE IIEHHOCTH J>XM3HH, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3JI0OPOBEIO,
YCTAHOBKHM Ha 3JIOPOBBIA 00pa3 >KU3HU, OCO3HAHUE IMOCICICTBUI M HENPHUITHE BPEIHBIX
MpUBbIUEK (YIMOTPEOJICHHS AJIKOTOJIsl, HAPKOTUKOB, KYPCHHUST), HEOOXOIUMOCTH COOJIIOICHUS
MpaBU OE30MACHOCTH MPHU OOPAICHUH ¢ XMMHUYECKUMHU BEIIECTBAMU B OBITY W pealibHOU
KU3HH,

5) TPy0BOr0 BOCHIUTAHUS:

UHTEpEC K MPAKTHUECKOMY H3YyUeHHIO Tpodeccuid W Tpyda pasIudyHOro poja,
yYBOKEHHE K TPYIy U pe3yJbTaraM TPYIOBOH NEATEIBHOCTH, B TOM 4YHCJIE HA OCHOBE



MPUMEHEHUSI TIPEAMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIA BHIOOP WHIUBUAYATHHOU
TPAEKTOPHUU MPOJIOJDKEHUS 00pa30BaHUs C yU4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCHEnHOW MpodecCHOHATBHOM
NEATEIPHOCTH W PAa3BUTHS HEOOXOIMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodeCCUOHAIBHON CpeIe;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK MCTOYHUKY J>KM3HU Ha
3emiie, OCHOBE €€ CYyIIeCTBOBaHUS, TOHMMAaHUE IIEHHOCTH 3JI0pPOBOI0 U 0e30MmacHoro oopasa
JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUYECKOMY M IICHXHYECKOMY
3JI0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHUS MPaBHJI 0€3011aCHOTO MTOBECHUS ITPU paboTe ¢
BEIIIECTBAMM, a TAK)KE B CUTYaIlUSIX, YIPOKAIOIIUX 3I0POBBIO U )KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MMOJy4aeMble NMPHU M3YYCHUH XUMUH, IS pEIICHUs
3a7a4, CBS3aHHBIX C OKPYXKAlOWIEW MPUPOAHON Cpelod, IS TOBBILICHUS YPOBHS
9KOJIOTUYECKON KYJIBTYPBI, OCO3HAHUS TJI00aJTBLHOTO XapaKTepa 3KOJOTHYECKHX MPoOJIeM H
MyTed UX PEIICHUS IMOCPEACTBOM METOJIOB XHMHH, IKOJIOTHMYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B I103HABATEIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOM MTPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeaMeTHBIX Pe3yabTAaTOB BBIACTSIOT 3HAYMMBbIE JUIS (POpPMHUpPOBAHUS
MHUPOBO33pEHHUs 00IIEHAYYHbIE TTOHATUS (3aKOH, TE€OPHUsI, TPUHIIUIL, TUIIOTE3a, PaKT, cUCTEMAa,
MPOLIECC, AIKCHEPUMEHT U JIPYroe.), KOTOPhIE HCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX
y4eOHBIX MpeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHUI U3 3TUX MpeAMEeTOB (POpMHPOBATH
MIpe/ICTaBJICHHE O IIEIOCTHON HAyYHOW KapTHHE MHUpa, U YHUBEpCAJbHbIE yUeOHbIE NeHCTBUS
(mo3HaBaTenbHble, KOMMYHUKATHBHBIC,  PETYJISATHBHBIC), KOTOpbIE  OOECIEUMBAIOT
(¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYILECTBICHHUIO
y4eOHON eI TeNbHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHbIE YUeOHbIe e CTBUS

ba3oBble JJornueckue AeHCTBHA:

YMEHUSl HCIOJIb30BATh NPHUEMBI JIOTUUECKOTO MBIIIJIEHUSI MPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICI XHMHUYECKUX TIOHATUN (BBIAENATh WX XapaKTepHbIE MPHU3HAKH,
yCTaHABIMBAaTh B3aHUMOCBSI3b C JPYTMMH TOHSATHSIMH), HCIOJb30BaTh TOHATUSA JUIS
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U SABIEHUH, BBIOUPATH OCHOBAHMUS U KPUTEPHUU IS
KIacCU(pUKALUN XUMUUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABIMBATh MPUYHMHHO-
CIIEICTBEHHBIE CBSA3M MEXKIYy OOBEKTaMH H3y4Y€HUsS, CTPOUTh JIOTUYECKUE PACCYKICHHS
(MHIYKTUBHBIE, AETYKTUBHBIE, TIO aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHHUS;

yMEHHE MIPUMEHSTH B MpoIlecce MO3HAHUS MOHATHUS (TIPEeIMETHBIE U METaIllpeIMETHEBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENU, UCIOIb3YeMble B XHUMHH, MPEOOPa30BHIBATH HIMPOKO
MpUMEHseMble B XHUMHUU MOJENbHbIE TPEJACTaBICHUS — XWUMUYECKHH 3HaK (CHMMBOJ
JJIEMEHTa), XUMUYecKas (GopMmyna U ypaBHEHHE XUMHUYECKOW peaklud — MPU PEIICHUU
y4e0OHO-TI03HABATENbHBIX 3a7]a4, C YU4ETOM AITHX MOJENbHBIX MPEICTABICHUN BBISBISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX 00BbEKTOB — XUMHYECKUX BEIIECTB U
XUMHUYECKHUX PEaKIfii, BBIABIATH OOIME 3aKOHOMEPHOCTH, MPUIMHHO-CIICJICTBEHHBIE CBS3U
U IIPOTUBOPEYMS B U3YYAEMBbIX ITPOLECCAX U SABJICHUSX.

ba3oBble uccieaoBarTejbCkue AecTBUSA.

YMEHHE HUCIOJIb30BaTh MOCTABJIEHHBIE BOIPOCHI B KAYECTBE UHCTPYMEHTA MMO3HAHUS, a
TaK)KE€ B KAadyeCTBE OCHOBBHI Ui (DOPMHUPOBAHHSI THUIOTE3BI MO TMPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpPETEHUE OMBITA M0 TUIAHWPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YICHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HaOI0IaTh 32 XOJA0M MPOIECcCca, CAMOCTOSITENILHO MTPOTHO3UPOBAThH
€ro pesynbTaT, (HopMynHpoBaTh OOOOIIEHUS W BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
OTIBITA, UCCIIEIOBAHMS, COCTABIIATH OTUET O MPOJIeIaHHON paboTe.

Pabora ¢ undopmanmeii:



yYMEHHUE BbIOMpPATh, aHAIU3UPOBATH M MHTEPIPETHUPOBATh MHPOPMALMIO PA3IUYHBIX
BUJIOB U (OpPM NPEACTaBICHUS, MOITY4aeMyI0 U3 pa3HbIX MCTOUYHUKOB (HAYyYHO-IOMYJspHas
auTepaTypa XUMHUYECKOrO COJEp)KaHus, CIpaBOYHble IocoOus, pecypcsl MHTepHera),
KPUTHUYECKH OLIEHNBATh IPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(OPMALIHIO;

yYMEHUE IPUMEHATh pa3lIMyHble METOJbl M 3aIpochl IpU IIOUCKE U OTOOpE
nHGOpPMALlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX AJISl BBINOJHEHUS Y4EOHBIX U
[I03HABATENbHBIX 33Ja4 ONpPENEeNEHHOro THIIA, MPHOOpeTeHHe omblTa B 00JacTH
UCIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIafeHUE KyJIbTYpou
aKTUBHOI'O HCIOJIb30BAHUS PA3JIMUYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BbIOMpPATh
ONTUMaNIbHYI0 (popMy mpezacTaBieHuss MHGOPMALUU U WIIOCTPUPOBATh pelllaeMble 3ajauu
HECJIO’)KHBIMU CXE€MaMH, IarpaMMaMu, IpyruMu popMaMu rpaguKy U UX KOMOUHAIUSIMU;

YMEHHUE UCIOJIb30BaTh U aHAIM3UPOBATh B Ipolecce yuyeOHOM M uccienoBaTeabCKon
NESITeIbHOCTH HWH(MOPMALMIO O BIHUAHUU IPOMBIIUIEHHOCTH, CEJIbCKOrO0 XO3dHCTBAa H
TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEIBL.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHHUS 3a/laBaTh BONPOCH (B XOA€ AMajgora W (WiIM) JAUCKYCCHUH) IO CYLIECTBY
o0cyxaeMoil TeMbl, (OpPMYJIMPOBATH CBOU MPEAJIOKEHHUS OTHOCUTEIBHO BbIMOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHs IPEICTaBIIATh IOJIyYEHHBIE DPE3yJbTaThbl IO3HABATEIBHOW AEATEIBHOCTU B
YCTHBIX M IIUCBMEHHBIX TEKCTax; JejaTb IPE3CHTAlMI0 pPE3yJbTaTOB  BBIITOJHEHUS
XMMHUYECKOI0  3KCIepuMeHTa (Ja0opaTOpHOro  OmbITa, JabopaTOpHOM  paboThl IO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOIO IIPOEKTA);

yMEHHUS Y4eOHOro COTPYAHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTEIbHOMN
U UCCIIeI0BATENILCKON JIEATENbHOCTH NPU PELICHUHM BO3HUKAIOLIMX IPOOJEeM Ha OCHOBE
yuéra OOIIMX HHTEPECOB M COIJIAaCOBAaHUS MO3UIMHA (00CykaAeHUs, OOMEH MHEHMSIMH,
«MO3rOBBIE€ IITYPMBI», KOOPAMHALAS COBMECTHBIX IEHCTBHI, ONpPENEICHUE KPUTEPHUEB IIO
OLIEHKE KAaueCTBa BBINIOJIHEHHOW pabOThI U Ipyrue).

PeryisiTuBHbIC YHHBepCaJbHbIC y4eOHbIC AelicTBUA:

YMEHHE  CaMOCTOSITEIBHO  ONPENENATh  ILeM  JEATENbHOCTH,  IUIAHUPOBATb,
OCYILLIECTBIATh, KOHTPOJUPOBATH M TpPH HEOOXOJUMOCTH KOPPEKTHpPOBATh  CBOKO
NesITeNbHOCTh, BbIOMpaTh HambOonee 3((EeKTUBHBbIE CHOCOOBI peIIeHUs Y4eOHBIX U
MIO3HABATENbHBIX 33/1a4, CAMOCTOSITEIILHO COCTAaBJIATh WM KOPPEKTUPOBATh NPEUI0KEHHBIN
JITOPUTM JICHCTBUH NPH BBIMOJHEHUM 3a/laHUM ¢ y4€TOM MOJy4YeHHs HOBBIX 3HaHUI 00
U3y4yaeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOIO
pe3ysipTaTa 3asBJICHHOM 1€, YMEHHME MHCIIONb30BaTh M AHAIW3UPOBaThb KOHTEKCTHI,
IIpeijIaraéMble B YCIIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPe3yibTaTOB IO OCBOEHUIO O0S3aTENILHOTO COJEp KaHus,
YCTAQHOBJICHHOTO JlaHHOM (enepaabHON pabodell MporpamMMmoil, BBIIEISIOT: OCBOEHHBIE
o0yJaroIMMHUCs Hay4yHbIE 3HAHUS, YMEHHMS U CHocoObl JeicTBuM, cnenuduueckue ams
peaMeTHON o0aacTu «XUMHs», BUIBI AEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS, €rO
MHTEepOpEeTaluy, NpeoOpa3oBaHUI0 M MNPHUMEHEHHI0O B PAa3IUYHBIX Y4YEOHBIX M HOBBIX
CUTYaLUsIX.

K xoHIly 00ydeHus B 9 kiacce npeMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHHUI:
® pacKpbIBaThb CMBICII OCHOBHBIX XMMUUYECKUX MOHATUN: XUMUYECKHUM DJIEMEHT, aToOM,
MOJIEKYJ1a, HWOH, KaTHOH, AaHHMOH, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
BaJICHTHOCTb,  DJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIIEHUS, XMMHUYECKas
peakiys, XUMHYeCcKasl CBS3b, TEINIOBOM 3 (PEKT peakluu, MOJb, MOJISAPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTBL, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUECKAs JUCCOLMALNSA,



peakiuyu MOHHOrO OOMEHa, KaTajlu3aTop, XMMUYECKOe paBHOBecue, oOpaTHUMble U
HeoOpaTUMbIe PEaKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTEb,
BOCCTAaHOBUTENIb, OKHUCJICHHE M BOCCTAaHOBJIEHHUE, AaJUIOTPOMUs, amM(pOTEepHOCTb,
XUMHUYECKas CBs3b (KOBaJeHTHAas, HOHHAas, METaJUIMYecKas), KpUCTaindecKas
pemérka, KOppo3us METajuIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOM peakiuw,
npenenbHo gonycruMas konueHtpanus [1JIK BemectBa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUNA U MPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX MPEBPAICHHIA;

UCIOJIb30BaTh XWMUYECKYI0 CHMBOJIMKY I COCTaBJICHHUS (POpPMYJ BEIIECTB H
YpPaBHEHU XUMHYECKUX PEAKIUN;

ONpEAENATh BAJICHTHOCTb U CTEMEeHb OKUCICHHUS XUMHYECKHX OJJIEMEHTOB B
COCIMHEHUSX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONpEeAeIEHHOMY
KJIACCy COEIMHEHUN 1o hopMyliaM, BUJ XUMHUECKOH CBs3H (KOBaJleHTHAsI, HOHHAS,
METaJJIN4YecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps] HOHAa MO XUMHYECKOH
dbopMyIie, xapakTep Cpelbl B BOJIHBIX PAacTBOPaX HEOPraHHMUECKUX COEAUHEHUH,
THUI KPUCTAJUTMYECKOHN PelIETKH KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbicn  llepuommueckoro 3akonHa JI. WM. Mengeneea wu
JEMOHCTPUPOBATh €ro MOHMMAaHHE: OIMUCHIBATH M XapaKTEepPU30BaTh TaOIMYHYIO
dbopmy Ilepuoanueckoil cucTeMbl XUMUYECKUX SJEMEHTOB: pa3jinyaTh MOHITHS
«rnaBHas noarpynna (A-rpynmna)» u «nobounas noarpynmna (b-rpymnma)y, mansie u
Oojblle  TEpUOAbl, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE HMEITCS B
MepUOANYECKON TabmuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX JJIEMEHTOB (COCTaB M 3apsia s1apa, oOliee 4Yucio SJIEKTPOHOB U
pacmpesielieHne uX MO MEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB AJIEMEHTOB U UX COCIMHEHUI B IMpejierax MallbIX NepUoa0B U
TJIaBHBIX MOATPYII € YUETOM CTPOCHHUS UX aTOMOB;

KIacCUUIUPOBATh  XUMHUYECKHE  DJIEMEHTBl, HEOpraHMYeCcKHe  BEIIeCTBa,
XUMHUYECKHUE peakluu (10 YUCIy U COCTaBY YYAaCTBYIOLIUX B PEaKIMU BELIECTB, MO
TerioBoMy 3¢¢eKTy, MO0 U3MEHEHHI0 CTENeHeH OKHUCIEHHS XHUMHUYECKHX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBaTH) OOIIMEe W crenuduueckue XUMUYECKUEe CBOMCTBA
MPOCTBIX M CIOXHBIX  BEIIECTB, MOATBEPXKAAas ONUCAHUE MpUMEpamMu
MOJIEKYJIIPHBIX U HOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUUYECKUX PEAKILIU;
COCTABJISITh YPAaBHEHUS SJEKTPOJUTUUECKOW JTUCCOLMAIIMU KHUCIOT, WIeNo4Yed u
coJieil, ONTHBIE M COKpAIIEHHBIE YPAaBHEHUS PEaKIMii HOHHOTO 0OMEHa, YpaBHEHUS
peakuuii, MOATBEPKAAIOIMINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXAY
BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN MOCPEICTBOM
COCTaBJICHHS 2JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

MIPOTHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT X CTPOEHUS, BO3MOKHOCTH
MPOTEKAHN XUMUYECKUX MTPEBPAILICHUI B Pa3JIMUHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTENIBHYIO MOJEKYISIPHYIO M MOJSIPHYIO MAacChl BEUIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOTO 3JIeMeHTa Mo (opmyse COeIUHEHHs, MacCOBYIO
JI0JII0 BEUIECTBA B PACTBOpE, MPOBOJUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOM
peaKkiuy;

coONIOAaTh TpaBHWJa TMOJB30BAHMS XHMHUYECKON TMOCcyaod u 1ab0opaTOpHBIM
o0opynoBaHUEM, a TaKXkKe MpaBWiIa OOpalleHUsl C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUUSMUA TIO BBINIOJHEHUIO JIA0OPATOPHBIX XWMHUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTTIEKUCIIOTO ra3a);
MPOBOJUTh PEAKLMH, MOATBEPKIAIOIMINE KAaueCTBEHHBIM COCTaB pa3iuYHBIX
BEIIECTB: PacloO3HaBaTh OMBITHBIM MyTEM XJIOPUA-, OpoMHI-, HOAUMI-, KapOoHAT-,



dbocdar-, cunmukar-, cynabdar-, THIPOKCUI-HOHBI, KATHOHBI aMMOHHUS M HOHBI
W3YYCHHBIX METaJNIOB, MPUCYTCTBYIONIME B BOJHBIX PAacTBOPaX HEOPraHUYECKHX
BEIIICCTB;

MPUMEHSTh OCHOBHBIC OTIEpAIlMH MBICITUTEIBHOMN JCATSIIbHOCTH — aHAJN3 U CHHTE3,
CpaBHEHHE, 0000IICHNEe, CUCTEMAaTH3AIMI0, BBISBICHUE MPUYHMHHO-CIICICTBECHHBIX
CBsI3€H — JIIS1 M3YyUYEHHsI CBOWCTB BEIIECTB U XMMHYECKHX PEAKIIMA, ECTECTBEHHO-
Hay4YHBIC METONbl T[O3HAHWS — HAONIOJACHUE, W3MEpPEHHE, MOJICIIMPOBAHHE,
IKCIIEPUMEHT (peasbHBII u MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC
HaumenoBanue KoumnuectBo yacos
Ne DJIeKTpPOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NMPOrpamMMbl padoThI padoThbI
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIIuu
[ToBTOpEHME U
11 yrayOieHne 3HaHUM 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3zieiioB https://m.edsoo.ru/7f41a636
Kypca 8 kiiacca
O
1.2 3;12(:;13’;6 HOCTHU 4 Bubmmorexa LIOK
' p . https://m.edso0.ru/7f41a636
XUMUYECKUX PEaKIui
DIIEKTPONUTHYECKAS
13 JYCcCcoIMaIusl. 3 1 1 bu6nuoreka [IOK
' XUMHUYECKUE PEaKIINH B https://m.edsoo.ru/7f41a636
pacTBopax
Hroro no pasaeny 17

Pazgen 2. HeMeTaJIbl M UX COCIUHEHUSA

OO01mas xapakTepuCcTHKa
2.1 XUMHUYECKHUX DIIEMEHTOB 4 1
VIIA-rpynnsl. [anorenst

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a636

OO01mas xapakTepucTHKa bubnmoreka [JOK

2.2 XUMHUUYECKHUX DIIEMEHTOB 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

VIA-rpynnsl. Cepa u eé
COCIUHCHUA

OO01as xapakTepuCTHKA

53 XUMHYECKHUX DJICMEHTOB - bu6nuoreka [IOK
' VA-rpymimst. A3or, https://m.edso0.ru/7f41a636
docdop 1 Ux coeTMHCHHS
OO61as xapakTepuCcTHKa
e T\TXH%CKHX BJSIIGMZHZOB . BuGmiorexa LIOK
: - el YT, u
rp}:H Hepos https://m.edsoo.ru/7f41a636
KPEMHUI U UX
COCAUHCHMS
Hroro no pazgeny 25
Pazgen 3. MeTa/uIbI M BX COeTUHEHU S
31 OO6mue cBoiicTBa 4 bubmuotexa [JOK
' METAJLIOB https://m.edsoo.ru/7f41a636
3.9 Baxneiiiie MeTaibl 1 16 bu6nuoreka [IOK
' UX COEIMHEHUS https://m.edso00.ru/7f41a636
Htoro no pazneny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

41 BemecTsa u matepuaisl B 3 bubnuoreka [IOK
' JKHU3HU YET0BEKA https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
bu6nuoreka [IOK
PesepBHOE Bpems 3

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
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INIOYPOYHOE IIJIAHUPOBAHHUE

9 KJIACC
Ne KounyecTBO 4acoB
JIeKTPOHHBbIE
Hara undgposbie
n | Tema ypoka KonTpoabHblie IIpakTnyeckue
Bcero U3ydeHust o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypchbl
n
IT i .
e
1 pron 1 https://m.edsoo.ru/00adb
XUMHUYECKHUX 3JIEeMEHTOB J1.
9%
N. MenaeneeBa
3aKOHOMEPHOCTH B
I/IBMGHCHI/IE CBOICTB bubmmorexa LIOK
2 1 https://m.edsoo.ru/00adb
XHMHYECKHUX JJICMEHTOB 6b6
MEPBBIX TPEX MEPUOIOB -
Knaccudukanus u bu6mmoreka [JOK
3 HOMEHKJIaTypa 1 https://m.edsoo.ru/00adb
HEOPTraHWYECKUX BEIECTB 7e2
Bunpl xumMudeckou CBSI3U U bu6mmoreka [JOK
4 TUIBI KPUCTAIIIMUECKUX 1 https://m.edsoo.ru/00adb
peEToK ac6t
KonTponbnas pabota Nel
no teme «IloBropenue u
5 yri1yOieHre 3HaHu| 1 1

OCHOBHBIX pa3/eioB Kypca
8 Kmacca»



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

Knaccudukanus bubnmoreka [JOK
6 XMUMHUYECKUX PEaKIUi 1o https://m.edsoo.ru/00adb
pa3IMYHBIM IPU3HAKAM cb0
ITonsTHe 0 SKOpOCTI/I Bu6morexa LIOK
2| xmmuueckoif peaximy. https://m.edsoo.ru/00adb
[ToHsiTHE O TOMOTEHHBIX U 203
TFeTEPOre€HHBIX PEAKLIMIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuu. DaKkTOPHI, Bu6morexa LIOK
8 BIHOTIHE f{ 8 clopocts https://m.edsoo.ru/00adc
XUMUYECKON PeaKluu 1 98¢
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHUS
OKHCIUTENBHO- bubnuorexa [JOK
9 BOCCTaHOBUTEJIbHBIE https://m.edsoo.ru/00adc
peaxiuu ade
Teopus . bu6mmorexa [IOK
10 | CKTPOITITCCRON https://m.edsoo.ru/00adc
nuccoranuu. CuabHbIE U 468
CI1a0bI€ ANEKTPOIIUTHI -
HonHble ypaBHEHUS Brbmiorexa LIOK
11 peakuuii https://m.edsoo.ru/00add
448
XuMHUYeCKHe CBOMCTBA bu6mmorekxa [JOK
12 | KHUCIOT ¥ OCHOBaHHIi B https://m.edsoo.ru/00add

CBETE MpPeJCTaBICHUN 00

5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

ANEKTPOJIUTUYECKON
JUCCOLUalun

XUMHYECKUE CBOUCTBA
coJIell B CBETE

bubmuorexa [JOK

13 | mnpencraBieHuit 00 https://m.edsoo.ru/00add
AIIEKTPOIUTUIECCKON 8h2
JUCCOoLMaluU
o co R bu6mmoreka [IOK
HATHU T'" n
14 . ApoT https://m.edso0.ru/00add
coJieu
9d4
O6o6mere bu6mmoreka [IOK
HHUC U
15 o . https://m.edso0.ru/00add
cCUucreMaTni3annda 3HaHUN
di2
H;):.K’ZH‘-I&;CKEISI pabora Ne 1. BuGmiorexa LIOK
«ICHICHHA
16 https://m.edso0.ru/00add
BKCI'IepI/IMeHTaJ'IBHBIX
bfa
3a1a4y»
KonTponbnast padota Ne2
H; T:Me o ecxa bu6mmoreka [IOK
« K HNTHUYCCKasl
17 JIeKTpOT https://m.edso0.ru/00add
JOUCCOIHAIINS. ecO
XUMHYECKHUE pcaKkuuu B -
pacTBOpax»
OO0m1as XxapakTepucTUKa bubmuorexa [JOK
18 | ramoreHoB. XuMHUYECKHE https://m.edso0.ru/00add

CBOMCTBA Ha nmpumepe

fe2



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

xJjiopa

XnopoBogopoa. ComnsiHast
KHCJIOTa, XUMHYECKHE

bubmuoreka [JOK

19 . https://m.edsoo.ru/00ade
CBOMCTBA, MOJIyYECHUE,
104
MPUMEHCHUE
IT 6ota No 2
paiitseckas paora BuGorera LIOK
0 TeM TTy4eHU
20 . YA https://m.edsoo.ru/00ade
COJISTHOM KHUCIIOTHI, 348
W3y4YEHHE €€ CBOUCTBY» -
B
bGiorer LIOK
21 | P . https://m.edsoo.ru/00ade
peakIui, eciiv OANH U3
488
pEeareHToB J1aH B N30BITKE
OO0m1as xapakTepucTuKa Brbmiorexa LIOK
22 = baierep https://m.edsoo.ru/00ade
aneMeHToB VIA-Tpymnmnbl
64a
AmoTponHsie
HaroRenis sop 1 8 bubmorera LIOK
23 8 . P https://m.edsoo.ru/00ade
COCTMHEHUH B PUPOJIC. 642
XUMHUYECKUE CBOMCTBA —
cepbl
CepoBoaopo1, CTpOCHHUE, bubnuoteka [JOK
24 | (u3nyYecKre U XUMUYECKUE https://m.edsoo.ru/00ade
CBOMCTBa 802
25 | Oxcwunel cepol. CepHas bubnuorexa [JOK



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

KUCIIOTa, PU3NIECKHE U
XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE

https://m.edsoo.ru/00ade
a28

XUMHUYECKUE PEAKIIUH,
JIEJKAILME B OCHOBE
IPOMBIIIICHHOTO CI10c00a

bubmuoreka [JOK

26 | momydeHust CepHOI https://m.edsoo.ru/00ade
KUCJIOTBL. XUMHYECKOE c8a
3arpsi3HEHUE OKPY)KAOMICH
Cpe/ibl COCTMHEHUSIMU CEPhI
Brruucnenue maccoBoit bubmuoreka [JOK
27 JIOJTM BBIXO/1a TIPOJIYKTA https://m.edsoo.ru/00ade
peaKIuu c8a
OO61as xapakTepuCTHKa
911IeMeHTOB V A-TpyNIbl. bubnunoreka [JOK
28 | A3ort, pacpocTpaHEHHE B https://m.edsoo.ru/00ade
npupoze, Gpuzndeckue u €ab
XUMHUYECKHE CBOKCTBA
AMMHUak, ero puznueckue bu6mmoreka [JOK
29 1 XUMHYECKHE CBOICTBA, https://m.edsoo.ru/00adf
MIOJIy4YE€HUE U IPUMEHEHUE 004
ITpakTuueckas padora Ne 3
H(I)) teme «ITox peHHe bubmorexa LIOK
30 i https://m.edsoo.ru/00adf
aMMUaKa, H3y4eHue ero
. 180
CBOMCTBY»
31 A3orHas kucnora, eé bu6mmoreka [JOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

du3nvecKre 1 XUMHUYECKUE
CBOMCTBA

https://m.edsoo.ru/00adf
306

Hcnons3oBanne HUTPATOB
U COJIE aMMOHUS B
KaueCTBE MUHEPAJIbHBIX

bubmuoreka [JOK

32 | ynoOpenwmii. XuMuueckoe https://m.edsoo.ru/00adf
3arpsi3HEHUE OKPYIKAIOMIEH 518
Cpe/ibl COCTUHEHUSIMU
aszoTa
®docdop. Oxcun pochopa
(V) j) Q)Fz)cq)opHI:ij) Knc?n(ia Bubmmorexa LIOK
33 ’ https://m.edsoo.ru/00adf
bu3HYECKUE U XUMUYECKHE 683
CBOWCTBA, MOJyYCHHE -
Hcnonws3oBanue dpocdaron
B Ka4eCTBE MUHEPAJIbHBIX bubnrorexa [JOK
34 | ynoOpenwuil. 3arps3HeHue https://m.edsoo.ru/00adf
NPUPOHOHN CpeJIbI c20
docharamu
Yraepox, bub6muoreka IIOK
35 | Pactpoctparienue s https://m.edsoo.ru/00adf
pUpoze, (1)1/131/1qe:CKHe u d49c
XUMHUYECKHE CBOMCTBA
Oxcuipl yriaepona, ux
bu3nUecKue 1 XUMHUECKHUE bubarorexa [JOK
36 CBOMCTBA. DKOJIOTHYECKHE https://m.edsoo.ru/00adf

npoOJIeMbl, CBS3aHHBIE C
okcuzom yriepoaa (1V)

ebe



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

VYronpHag kuciiora u eé

bubmuoreka [JOK

37 https://m.edsoo.ru/00ae0
COJIH
06¢c
[Tpaktuyeckas padora Ne 4
no teme "[lonyuenne bubmuorexa [IOK
38 | yriekucioro rasa. https://m.edsoo.ru/00ae0
KauectBenHas peakius Ha 27e
KapOoHaT-HOH"
IT
39 P https://m.edso0.ru/00ae0
BEII[ECTBAX KaK O 546
COCIMHCHUSIX yriiepoa -
KbeMHII 1 610 bu6mmoreka [IOK
40 P https://m.edsoo.ru/00ae0
COCIMHEHUS
80a
[TpaxTrueckast paborta Ne 5.
P
BEEIGGHP:IiASHTaHBHBIX 3a1a4 BH6HHOTeKa HOK
41 p N s https://m.edsoo.ru/00ae0
o TeMe «BakHerimme b2
HEMETAaJUIBI U UX —
COCAUHCHHS
L
42 https://m.edso00.ru/00ae0
HEMETAaJUIBI U UX
eld
COCIUHECHHMS
43 | OO6uas xapakTepucTHKa bub6muorexa [IOK



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

XUMHYECKHUX DJIEMEHTOB —
MeTaJUIoB. MeTaminueckas
CBSI3b M METAJNINYECKAs
KpUCTAJUTMYECKas peméTka.
duznyeckre cBOMCTBA
METAJI0B

https://m.edso0.ru/00ael
03e

XUMHYECKHE CBOMCTBA

bubmuoreka [JOK
44 | MeTALIOB. . https://m.edsoo.ru/00ael
SHGKTPOXthquCKHH pAan 156
HaIpsHKEHUH METaNIOB -
OO0m1re crnocoOsbl
MOJTyYEHUS] METAJLIOB.
CnnaBbl. Beruucienust o bubmuoreka [JOK
45 | ypaBHEHHSIM XHMMHUYECKHX https://m.edsoo.ru/00ael
peakIuii, ecliv OJNH U3 156
PEareHTOB COJCPKUT
IPUMECH
ITonsiTHE O KOppO3UU bubmorexa IOK
46 https://m.edsoo.ru/00ael
METaJIOB 278
bu6mmoreka [JOK
47 [I{emouHbBIE METAIITBI https://m.edsoo.ru/00ael
4b2
OKCHUIIBI U THIPOKCHIBI bubmorexa LIOK
48 https://m.edsoo.ru/00ael

HATpUA U KaJiud

4b2



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

[IlenoyHo3emMENBHBIE bubnmoreka [JOK
49 METaJUIBI — KaIbIUi 1 https://m.edsoo.ru/00ael
Mar"Hum 5e8
BaskHeHIIIe CoeLiTHe bubnmoreka [JOK
HENIITH WHEHUS
50 s https://m.edsoo.ru/00ael
KaJIbLUA
5e8
51 O000mmenne u
cucTeMaTu3aIus 3HaHWi
JK&cTkocTh BOJKI U bubmmorexa [IOK
52 . g https://m.edso0.ru/00ael
CIocoObI €€ yCTpaHeHUs
886
[TpakTrueckas pabota Ne 6 bubnuoreka [JOK
53 o teme "YKEcTKoCTh BOIBI https://m.edsoo.ru/00ael
¥ METOJIbI e€ ycTpaHeHus" ae8
bu6mmoreka [JOK
54 AnroMuHui https://m.edso0.ru/00ael
c64
AmMdoTepHbIe cBOCTBA Bubmorexa LIOK
55 OTCPHPIC CBO https://m.edso0.ru/00ael
OKCHJa U THIPOKCH]IA
c64
bu6mmorexa [IOK
56 Keneszo https://m.edso0.ru/00ael
ase
OKcubl, THAPOKCUIBI U bu6mmorekxa [JOK
57 | comm xenesa (1) u xenesa https://m.edsoo.ru/00ae3

(1)

5e6



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

58

O060061EHNE U
cUCTeMaTHU3alus 3HaAaHUN

59

[TpakTuyeckas padora Ne 7.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «Baxkueiimme
METaJUIbl U UX
COECTUHECHMY

bubmuoreka [JOK
https://m.edso0.ru/00ae3
de8

60

Breraucnenus mo
YpPaBHEHUSAM XUMUYECKUX
peaKIuii, €CJIv OJIMH U3
PEareHTOB JIaH B U30BITKE
WJTA COAEPIKUT IPUMECH.
Brraucnenus MaccoBoi
JIOJTM BBIXOJIa MPOJYKTa
peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael
750

61

O06o061IEHNE U
CUCTEMATHU3ALM 3HAHUN

62

KonrtponsHas padora Ned
1o reme «BaxxHeine
METAJIJIBI U UX
COEIMHEHUS

63

BemecrtBa u maTepuainsl B
OBCEIHEBHON XU3HHU
yeJIoBEKa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3
50

64

XHUMHUYECKOe 3arpsA3HCHHUC

bu6mmoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

OKpYKaIOLICeH CpeJibl https://m.edsoo.ru/00ae4
270
Ponp xumuu B perieHun Bubamorexa IOK
65 1 https://m.edsoo.ru/00ae4
HKOJIOTHYECKUX MPOoOIIeM
270
Pe3epBHBIii ypOK. bubmuorexka [JOK
66 | OGoOmenue u 1 https://m.edso0.ru/00ae0
cUcTeMaTU3als 3HaHUI dO0a
Pe3epBHbIii ypoK. bubnuoreka [IOK
67 | OO6oOmeHue n 1 https://m.edsoo.ru/00adb
CHCTEMAaTH3aLMs 3HAHUH 33c
Pe3epBHbIil ypoOK. bubnuoreka [IOK
68 | OO6oOmeHue n 1 https://m.edso0.ru/00ad9
CHCTEeMAaTU3alys 3HaHUH ch2
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOANYECKHUE MATEPUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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