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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1Mo XUMHUM Ha YpOBHE OCHOBHOTO 00IIero o0pa3oBaHUSI COCTaBlIeHA Ha
ocHoBaHuu Ilpukaza MunucrepcrBa npocsemienust Poccuiickoit @enepanun ot 31.05.2021 Ne
287 «O6 yrBepxkAeHUM (enepallbHOTO TOCYIapCTBEHHOIO 00pa3oBaTENIbHOIO CTaHAapTa
OCHOBHOT'O 00IIero o0pazoBaHMs», ¢ YUETOM KOHIICTIIIUHM IPEToAaBaHus y4eOHOro ImpeaMera
«Xumuss» B oOpa3oBaTelbHBIX opraHusanusx Poccuiickorn  ®enepanmn, OCHOBHOM
00pa3oBaTeNbHON IPOTrpaMMbl OCHOBHOT'O 00111er0 00pa3zoBanus MyHUIMIIATBHOTO OIOKETHOTO
obmeoOpazoBatenbHOr0 yupexaeHus «Cpemanss mkona Nel(02 omKoIbHBIM 00pa3oBaHUEM
ropona MakeeBkn» (IIpuxaz ot 30.08.2023 r. Ne 130), PaOGouero yueOHOro 1uUIaHa
MyHHUITUTIATBHOTO OI0KETHOTO 0011e00pazoBareibHOr0 yupexaeHus «Cpennss mkosa Nel(02
JIOUIKOJILHBIM 0Opa3zoBanueM ropona Makeekn» (IIpuxa3z ot 30.08.2023 r. Ne 130).

[IporpamMMa mo xumuM AaéT MpeAcCTaBICHHE O ILeNsAX, O0Ield cTpaTeruu OOy4eHHs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpPEAMETa, YCTaHABIUBACT
o0s3aTeNnpHOE MPEIMETHOE COoZep)aHUe, MPeIyCcMaTpUBAEeT paclpeaesieHue ero Mo Kjiaccam u
CTPYKTYpPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbI 10 XUMHUH, ONPEIEIIAeT KOJIMUYECTBECHHbBIC
Y KaueCTBEHHbBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHIYEMYIO MTOCIEA0BATeIbHOCTD H3yUeHUS
XUMHUHU C YUETOM MEXKIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00yUarouXcs, ONpeaessieT BO3SMOKHOCTHU MPEAMETa JIJIs peau3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOW IMpOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOOBaHMI K pe3yinbTaTaM OOydeHUs XMMHUHU Ha
YPOBHE IIeJIel U3y4YeHHS MPEeIMeTa U OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHOMN NEATEILHOCTH
00y4aromerocsi o OCBOCHHUIO Y4€OHOTO COACPIKAHUSI.

3HaHWe XUMUU CIY)KUT OCHOBOH 1151 pOpMUPOBAHHSI MUPOBO33PEHHS 00y4aroIIerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEICTABJICHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIC, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3aluyd BO3MOXKHOCTEH JUId CaMOpa3BUTHS M (OPMHUpPOBaHUS
KYJIBTYpPBI INYHOCTH, €€ 00111e# 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIa/l B JOPMHUPOBAHUE MBITINICHUSI M TBOPUYECKUX CIIOCOOHOCTEN 00ydaronumxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATENbHOCTH, OKCIEPUMEHTAIBHBIX U
WCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOW JKM3HM, Tak U B
npodeccCHOHaNBHOM NesTeNbHOCTH;

3HAKOMHUT CO CIEeUU(UKON HAay4dHOTO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOIO
B3TJI511a Ha €IUHCTBO MPUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAroM B (hOPMHUPOBAHUU
€CTECTBEHHO--HAYYHOH TPAMOTHOCTH O0YyYaIOIINUXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBieHUs B OOyYE€HUU XHMHUHU OOECIEeUMBAIOTCA CHEHU(PHUKON conepikaHus
yueOHOT0 MpeIMeTa, KOTOPBIH SIBISIETCS IEAarorTHYecK aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOM
HAayK{ XUMHUH Ha OMPEeIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS OPUEHTHPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMbl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaepskaHusi MporpaMMbl IO XUMHUHU C(HOPMUPOBaHA HA OCHOBE CHCTEMHOTO
noaxoAa K €€ uaydenuto. ConaepxaHue CKJIAJbIBAETCA U3 CHUCTEMbl MOHATHM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
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CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMMUH;

— Y4YEHHMsI O CTPOEHMH aTOMa U XUMHUYECKOH CBSI3U;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKON JUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPAcCMATPUBAIOTCSI Ha OCHOBE SMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSISA
¢GyHKIMU 0OBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
MIPUMEHEHHUS U MTOJIYYEHUS U3Y4aeMbIX BEIECTB.

OcBoenne mporpamMmbl MO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHMIO IPEICTABICHHUS O
XUMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3yueHne xumun
MIPOUCXOUT C MPUBIICUCHUEM 3HAHUM U3 paHee U3YYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKaroluit
Mup», «bronorus. 5—7 knaccel» U «Du3ukKa. 7 KiIacey.

[Ipu n3ydyeHnn XuMUU MPOUCXOIUT (OPMUPOBAHKE 3HAHUI OCHOB XUMHYECKON HayKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESATEIbHOCTH YEJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOU KyNIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXKHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOTO XapakTepa, S3bIka HayKH, B
MpUOOIIEHNU K HAYYHBIM METOJIaM MTO3HAHUS TIPU U3YUYCHUH BEIIECTB U XMMHYECKUX PEaKIui, B
bopMUPOBAaHUM ¥ PA3BUTHUH T[O3HABATEIBHBIX YMEHUH M HMX MPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHOW U y4eOHO-HCCIIEIOBATEIBCKOM 1A TEIbHOCTH, OCBOCHUH MPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMHU B ITOBCETHEBHOM JKU3HH.

[Ipy u3yyeHHM XUMHUHU HAa YpOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUYEHUE
MPUOOPENN TaKKe LeH, KaK:

— ($opMHUpPOBaHNE WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEILHOMY IPUHATUIO pEIIEHUHN, CHOCOOHON ananTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HalpaBJICHHOCTh OOy4YeHUS Ha CHUCTEMaTHYeCKOe NpUOOIIeHHEe OoO0ydarommxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(bOopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— ofecrieueHue YCJIOBHH, CIIOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYArOUIMMHUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMTIETEHIIHI ), UMEIOIINX YHHUBEPCAbHOE 3HAUCHUE ISl PA3IMYHBIX BUAOB JACSITEILHOCTH;

— (hopmupoBanue o01Iei GYHKIIMOHATBEHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
yuclie yMEHUN 00BSACHATh U OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIIONb3Yys 3HAHUS U OIBIT,
MOJyYeHHBIC TIPH M3yYEHUU XUMHUU, MPUMEHSATh UX MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
KU3HH U TPYJIOBOH JESITEIHHOCTH;

— ¢opMupoBaHUE y 00YJAIOIINUXCS TYMAHUCTUYECKUX OTHOIIEHUH, TOHUMAaHUSI [IEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBbA M OKPYXKAIOIMIEH MPUPOTHOMN
Cpelibl;

— pa3BUTHE MOTHBAIMH K 00yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HAMPaBICHHOCTH JTaTbHEHUIIIEro o0yueHusl.

Oo0111ee 4ncI0 YacoB, OTBEIEHHBIX AJI U3YYEHUS XMMHHM Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaisieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHBIEe XUMHYECKHE TOHATHS

[Ipeamer xumuu. Ponb XuMuM B JKM3HM 4YEIOBEKAa. XUMHUA B CUCTEME HayK. Tena u
BenlecTBa. du3nueckue cBONCTBA BELECTB. ATperatnoe coctosinue Bemects. [lonsaTue o meronax
no3HaHus B XuMuu. YucTtele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 31eMEHTbl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMMHUYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHHH.

KommmuectBo BemectBa. Monb. MonsipHas Macca. B3anMoCBsI3p KOJIMYECTBA, MACChl U
Yrclia CTPYKTYPHBIX €IMHUIL BemlecTBa. Pacuérel mo hopMynaM XUMHUUYECKUX COSAMHEHUN.

dusnyeckue U XUMHUYECKUE SIBJICHHUS. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckne ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakiuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCY/IOH, MpaBMIaMH PadOTHI B J1a0OPaTOpuu U MpHEMaMHU
oOpaiieHusi ¢ 1abOpaTopHBIM OO0OpYIOBAaHUEM, M3y4YEHHE U ONHUCaHUue (U3NYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIIMs BOJbI) U XUMHUUYECKUX (TOPEHHUE CBEUH,
NPOKAIMBAaHUE MEIHOH MTPOBOJIOKH, B3aUMOJICHICTBHE MeJIa C KUCIIOTOH ) SIBJICHUH, HaOIII0ICHHE 1
OTKCaHUE NMPU3HAKOB NMPOTEKAHUSI XUMUYECKUX peakluii (pa3iokKeHne caxapa, B3auMoJIeHCTBUE
CEpPHOM KHUCJIOTHI C XJOpuaoMm Oapusi, paznoxkenue ruapokcuaa menu () mpu HarpeBanuw,
B3anMoJieiicTBHE Xkerne3a ¢ pacTBopoM coiu Meau (1), n3ydenne cnocoGoB pazaesieHus: cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTUIULILUS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M OMHMCAHUE Pe3yJbTaToB HMPOBEIECHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MacChl, CO3JaHME MOJeNedl MOJIEKYT
(I1apocTepIKHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razo. Cocras Bo3nyxa. Kucinopon — 31€MEHT M MPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHUEe CBOWCTBA (peakluyd TOPEHHUs).
Oxcunpl. Ilpumenenue kucnopoga. CrocoObl HOJTy4YeHHs KUCIOpojaa B JabopaTopuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TennoBoit 3pdexT XUMHUYECKOW peakluH, TEPMOXHUMHUYECKHE YpaBHEHHS, 3K30- H
OHAOTEPMUYECKUE peakuMH. TomnuBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXa, YCWICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — snemeHT M mpoctoe BemecTBo. HaxoxzaeHue Boaoposa B IPHUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Monsipablii 00BEM ra30B. PacuéTsl M0 XUMUYECKUM YPaBHEHUSIM.

®dusnueckue cBoiicTBa BoAbl. Boma kak pactBoputenb. PactBopel. Hacelennsle n
HEHACBILICHHBIE pPacTBOpBl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopoTr Boabl B IpUpoOJE. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OUYUCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranumueckux coenuHeHuid. Oxcunbl. Knaccudukanus OKCHIOB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHA0B. DU3HUECKNE U XUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue OKCuaoB.
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OcnoBanusa. Krmaccudukanmst ocHOBaHMA: IMIENOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBAHMH.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucnor. @uznyeckue ¥ XUMUYECKHUE
cBoiicTBa kuciot. Psg akruBnoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Conu. Homenknarypa coneil. duznueckue u XMMHUECKUe cBoMcTBa cojiel. Ilomyuenue
coJiei.

['eHeTnueckas CcBsI3b MEK/y KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPEICIICHUE COACPKAHMSI KUCIOPO/a B BO3/IyXe, MOJydeHHe, COOUpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEpUalIOB), HAOIOeHIEe 00pa3IIOB BEIIECTB KOIHMUYECTBOM 1
MOJIb, WCCJIEIOBAaHHE OCOOCHHOCTEW DPACTBOPEHHUS BEIIECTB C Pa3IMUYHON PaCTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3anmoeiicTBus okcuaa Meau (1) c pactBopoM cepHOil KUCIOTHI, KUCIIOT ¢ METaJlIaMH, peakui
HEUTpAJIU3aLUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OAHOTO METajula IPYyTruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeimmue Kiaccl
HEOPraHUYECKUX COCIUHEHUI.

IMepuonuueckuii 3akon u Ilepuoanyeckasi cucreMa xumuuyeckux jiementon JI. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKAasl CBA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KJIaCCUPUKAIIMA XUMHUECKUX 2JIEMEHTOB. [ToHsATHE O rpyImax CXOIHBIX
AIIEMEHTOB (IIETIOYHBIE U MIET0YHO3eMeNbHbIE METAIIIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xuMuueckux odieMeHtoB J[. U.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue artomoB. CoctaB aromMHbIX snaep. M3orombl. OnekTponbl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leproandeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IOJIOKEHUI0 B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS Paiiyca aTOMOB XMMHUYECKHX 3JE€MEHTOB, METAJTMYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [lepuonnueckoro 3akona u [leproanyeckoit cuCTeMbl XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. JI. 1. MeHneneeB — y4€HbIN U IPaKJaHUH.

Xumuueckass  CBSA3b. KoBanientHas (monsipHass ¥ HEMOJsIpHas) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okuciieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpouecchbr
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuii IKcnepumenm:

n3ydeHne oOpaslloB BEIIECTB METAUIOB W HEMETAJIOB, B3aMMOJICHCTBUE THIPOKCHAA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEakluil (ropeHue, peakliuy pa3iokKeHUsl, COeTUHEHUS).
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Meostcnpeomemnwie ceasu

Peanuszanus MexnpeaMeTHbIX CBA3EH IpU U3yYEHUH XMMHHU B § KIIACCE OCYILECTBISAETCS
yepes UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MMOHSATHIH, TaK U MOHATHH, SBISIOLINXCS
CUCTEMHBIMU JJIS1 OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIMKIIA.

OO01ue ecTecTBEHHO--HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJu3, CUHTE3, KJIacCH(UKaIN, TEPUOJUIHOCTh, HAOIIOCHNUE, SKCIIEPUMEHT, MOJICIIMPOBAHHE,
U3MEpEHHNE, MOJIENb, SIBJICHUE.

®dusuka: Mmarepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H3O0TOIBI,
PaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BELIeCTBO, TeJ0, 00bEM, arperaTHOe
COCTOSIHUE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOJbI, IOJE3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XuMH4YecKasi peakuust

[lepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumMuueckux osieMeHtoB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOWCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallks, KalblUsi U WX COCOUHEHUH B COOTBETCTBUHU C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUABl XUMHUYECKON CBS3H. THIBI KPUCTAUNIMYECKUX PEIHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BU1a XUMUUECKOH CBSI3U.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanys XuMUYecKuX peakiuil Mo pa3IuyHbIM MPU3HaKaM (110 YHUCITY U COCTaBY
Y4YaCTBYIOUIMX B PEaKIMH BEIECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, TIO Yy4YacTHUIO KaTaiuzaTopa). OK30- H
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUS.

[TonsiTe o ckopocTn xuMmHuueckoi peakuuu. [loHsTHe 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuse. [lonsaTue o xumMuyeckoM paBHoBecUU. DaKTOPHI, BIMSIOIINE HA CKOPOCTh XUMHUYECKON
pEaKIUy U MOJ0KEHUE XMMHYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLMU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a JJIEKTPOHHOIO OaJiaHca.

Teopus 2MEKTPOIUTHYECKON TUCCOLMALAN. DIEKTPOIUTH U HEANEKTPOIUTHI. KaTHoHBI,
AHUOHBI. MeXaHMU3M JIMCCOLMAIIMH BEILIECTB C Pa3IMYHbIMHU BUJIaMU XUMUYECKOU cBsi3U. CTeneHb
nucconranui. CUIIbHBIE U Cl1a0ble 3JEKTPOIUTHI.

Peakuuu noHHoro oomeHa. YclioBUSl IPOTEKaHUsl PeaKIUii HOHHOTO OOMEHa, MOJIHbIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHWIl M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMM KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUAIUU
KHCJIOT, IeJ04el 1 coJiel (BO3MOKHO HCIOIb30BAHKE BUJICO MAaTEpPHUAJIOB), IPOBEACHUE OIBITOB,
WUTFOCTPUPYIONTUX TPU3HAKH TMPOTEKAaHUS PEaKIMii MOHHOTOo oOMeHa (oOpa3oBaHHE OCajKa,

6



BBbIJICJIEHUE Ta3a, 00pa30oBaHUE BOJbI), ONBITOB, WILIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLIUN (FOPEHME, peaklUu PA3I0KEHUsI, COEAUHEHUs), pacllO3HaBaHUE
HEOPraHMYECKUX BEIIECTB C IIOMOILIbI0 KAueCTBEHHBIX pPEAaKUMA Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemeranibl U X coeMHEHUSs

OOmast xapaktepucTuka rajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIC
crenieHu okucineHuss. CrtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJlulaMu,
menoyamu).  Xuoposopopoa. ConsiHas  KHMCIOTa, XUMHYECKHME CBOWCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHU3M ueloBeka. BaykHelme Xi10puabl
U UX HAXOXJEHUE B IIPUPO/JIE.

OOmas xapakrepuctuka syeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHue M (pU3MUECKUE CBOMCTBA MPOCTBIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOJIU(DUKALMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBoZOpOA, CTpoeHue, (u3MYecKHue M XUMUYeckue cBoMcTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCcHUIOB. CepHas KUCIIOTa, PU3UYECKUE M XUMHUYECKHE CBOICTBa
(oO1e Kak MpeacTaBUTeINs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakiuy, JexKalue
B OCHOBE IIPOMBIIIUIEHHOTO CII0CO0a MOJTy4yeHUs CEpHOM KUCIOThI. [IpriMeHeHne cepHOii KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cynbdar-uoH. Haxoxxnenue cepbl u e€
COCIMHEHUH B IpHUpOAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAOUIEH Cpelbl COCIUHEHUSIMU CEPbI
(KMCIIOTHBIE 10°KH, 3arpsAA3HEHUE BO3TyXa U BOJJOEMOB), CIIOCOOBI €r0 MPe10TBPAILCHHS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, paclHpoCcTpaHeHHWe B Mpupoje, (U3UYEcCKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIe
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMeHeHne. KauecTBeHHast peaknys Ha MOHBI aMMOHMSA. A30THas KUCJIOTa, €€ IOJIy4YeHHUe,
¢usnueckue M XUMHUYECKHE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHuE HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnit. XuMHU4ecKkoe 3arpsi3HeHHe OKpY Karollel Cpeiibl COeAMHEHUSIMH a30Ta (KUCIIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucioTta,
¢usznueckne M XHMMHUYECKHE CBOWCTBa, moiyuyeHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

Obmiass xapaxktepuctuka 31eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndeckue u XuMUIecKrue cBoicTBa. AncopOius. KpyroBopot yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GU3MUecKue U XMMHUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KIMMarta, MapHUKOBBIM 3¢ dekT. YroapHas KUCIOTa U e
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE W TNpuMeHeHue. KauecTBeHHas
peaknus Ha KapOOHAT-MOHBIL. Mcnonb30BaHue KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIUICHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCIUHEHMAX Yriepoja
(MeraH, 3TaH, STUJIEH, alleTUJIeH, ITAHOJ, TJUIEPUH, YKCYCHasl KucioTa). [IpupoaHble HICTOUHUKH
YIIEBOIOPOAOB (YTOJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX TiepepaboTku (OEH3MH), UX POIIb
B OBITY U IpOMBINUIEHHOCTH. [loHsITHE O OMONIOrHYECKH Ba)KHBIX BELIeCTBaX: >KUpax, Oeikax,
yIIeBOJaX — M HMX POJIM B KU3HU 4YeloBeKa. MarepuanbHOE €IUHCTBO OpPraHUYECKHX U
HEOPraHMYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usuueckne M XHMMHUYECKHE CBOHCTBa, MOJY4YEHHE U NPUMEHEHHE.
Coenunenuss kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuae kpemaus (IV) u

7



KpeMHHEBOU KucioTe. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelmme
CTPOUTEIIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o0pa30B HEOPTraHUUECKUX BEIIECTB, CBOMCTB COSIHONW KUCIIOTHI, POBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (U3NYeCKue U XUMUYECKHE CBONCTBA TaJlor€HOB M MX COCJUHEHHM (BO3MOXHO
UCIIOJIb30BaHUE BUACOMATEPUATIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEPHANIOB), HAOIMIOJeHHEe Tpolecca OOyrauBaHUS — caxapa TOJ  JICHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KUCIIOTHI, HU3yYeHHUE XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOMN
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Cynb(ar-HoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOKHO HCITOJIb30BaHHUE BUACOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YAOOpEHHIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHaka, IPOBEICHHE
KaueCTBCHHBIX pEaKIUii Ha HOH aMMOHUSA U (ocaT-noH U U3YICHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMOJICICTBHE KOHIICHTPUPOBAHHOM a30THON KUCIOTHI C MEbI0 (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEPHAIIOB), HW3Y4YEHUE MOJEIEeH KPUCTAUIMUYECKUX pemETOK anMmasa, rpadwura,
dbymiepeHa, 03HaKOMIIEHHE C TPOIIECCOM aCOPOIIMHN PACTBOPEHHBIX BEIIECTB AaKTHBUPOBAHHBIM
yraéM U yCTPOMCTBOM ITPOTHUBOTA3a, MOTYICHHE, COOMpaHue, paCliO3HABAHNE U N3YICHHE CBOWICTB
VIJIEKUCIIOrO Tra3a, MPOBEACHHE KAueCTBEHHBIX pEakIuil Ha KapOOHAT W CHJIMKAT-HOHBI H
W3y4eHUE TMPU3HAKOB WX MPOTEKaHUs, O3HAKOMJIEHHE C TMPOAYKIMEH CHJIMKATHON
MIPOMBILIUIEHHOCTH, PELIEHUE YKCIIEPUMEHTAIbHBIX 337a4 110 TeMe «BakHelme HeMeTalIbl U UX
COCTMHECHUS».

MeTaJuibl M UX COeIMHEHUS

OO6mrast xapakTepUCTHKA XHUMHUYECKHX DOJEMEHTOB — METaUIOB HAa OCHOBAaHUHM WX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB . 1. MenneneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuimueckas CBs3b M METAUTMYECKas KpUCTAITUYECKas
pemeéTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHU MeTamioB. Pu3MuecKkue U XUMHUYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MOJy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[lenounble MeTabl: nojoxenue B [lepuoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXIEHUE B TMpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTUHECHUMN.

[IleoyHO3EMENBHBIE METAJIBl MAarHUi W KalbLUU: TOJNOXKeHWEe B llepmoamueckon
cucreme xumuueckux snemeHToB [[. M. MeHneneeBa, CTpOEHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MarHus W Kajblus. BaxHeinme coeanHeHUs
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoid cucreme xumudeckux siemeHto . .
MenpeneeBa, CTpO€HHUE aToMa, HaxoXJeHue B npupoze. Ousnyeckne u XUMHIECKHE CBOWCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: mnonoxenne B Ilepromnueckod cucreMe xXuMuueckux osnemeHtoB J[. U.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupoae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U coiu kenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C o0pasllaMd METalIOB W CIJIaBOB, MX (PU3UYECKHUMH CBOMCTBAMHU,
U3YYEHUE PE3yJIbTaTOB KOPPO3UU METAJJIOB (BO3MOYKHO MCIIOJNBb30BaHHE BHAEOMATEPUAIIOB),
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0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCUJIA KaJIbIUs M HATPHUS C BOJOM (BO3MOKHO HCITOJIb30BAaHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, IpoIlecca TOPEHHUs xKeje3a B
KucIoposie  (BO3MOXKHO  KCIIOJNBb30BaHHE  BUIEOMATEPUAIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, KajJblUs, aJIIOMUHUS, LMHKA, xene3a (1) u xeneza
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA LIMHKA, PELICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMme «BakHeWIe MEeTallyIbl U UX COCIMHEHUS.

XuMHUS U OKPYKAKOIIAs cpeaa

BemectBa u MaTepuaibl B HOBCEHEBHOM KU3HU 4elloBeKa. be3onacHoe ucnoib30BaHuE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomip mpu XUMHUYECKHX OXKOrax Hu
OTPABJICHUSIX.

XuMu4eckoe 3arpsa3HeHIe OKpYXKarollei cpeibl (IIpeaenbHast JOMyCTUMasi KOHLEHTPaLUs
BeulecTs, gainee — [1/IK). Ponp XxuMuu B perieHuu 3K0J0THYECKUX TPOOIIEM.

Xumuueckuit Ikcnepumenm:

n3y4yeHue o0pasIoB MaTeprasoB (CTEKIIO, CIIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIIBI).

Mescnpeomemmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBS3EH MPU U3YyYEHUU XUMHH B 9 KJlacce OCYIECTBISETCS
Yyepes UCIOBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEHHO-HAYyYHBbIE TOHSATHUS: HAy4dHbIH (hakT, TUIOTE3a, 3aKOH, TEOpHUs,
aHaJu3, CHHTE3, KJIaCCU(PUKALIMS, TIEPUOAUIHOCTD, HAOJIIOICHHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTHS, MaTepHAIIbI.

®dusnka: marepus, aroM, OJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHUE BEIIECTBa, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITHYECKAsl PeIIETKA, CIIIaBbl, PU3NUYECKIE BETMUUHBI, €TUHUIIBI
W3MEPEHHS, KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpaIbHbIE YIOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MHUHEpalIbl, TOpPHBIE TMOPOIBI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHMS IPOrpaMMbl OCHOBHOI'O 0O1Iero o0pa3zoBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM € TPAJAULHAOHHBIMA  POCCHMCKMMHM  COLMOKYJBTYPHBIMM W JIyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIMN O0yUYarOLIUXCSL.

JINYHOCTHBIE pe3yNbTaThl OTPAXKalOT T'OTOBHOCTH OOYYarOIIUXCsS PYKOBOJCTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMH M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOILLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh JIOCTOBEpHONH MH(OpMaLUEel 0 MepefoBbIX JOCTUXKEHHUAX U OTKPBITUAX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHCTBe
MHpa 1 00LIecTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHUS] O COLMAJIBHBIX HOPMAax M IPAaBWJIAX MEXKINYHOCTHBIX OTHOILIECHUN B
KOJUJIEKTUBE, KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO II0JIE3HOM,
y4eOHO-UCCIIEI0BAaTEIbCKOM, TBOPUECKOW M JAPYIMX BHJAaX JESATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKUX SKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHMS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE ITOBEACHHE U MIOCTYIKH CBOMX TOBapUILEH C O3UIIMN HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI TIOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJCTaBICHUs O BEIIECTBE U  XHMMHUYECKOM  peaklMH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBIIAIOIIME OCHOBY JUIS
MOHMMAaHHUA CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHNUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX
pa3BUTHUS IPUPOJIbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHON CPENOH, O POJIU XUMUU B MO3HAHNUU
ATUX 3aKOHOMEPHOCTEN;

[I0O3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUN IO XMMHH,
HeoOXoauMble Il OOBSCHEHUS HaOJI0IaeMBbIX IPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
MH(POPMALIMOHHOM M YUTATENbCKON KYJIBTYphl, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMHU TEKCTaMHM, CIIPABOYHOH JUTEpaTypOd, NOCTYHMHBIMH TEXHUYECKHMMM CpPEICTBaAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpeC K 0O0y4YeHHWIO W TO3HAHHUIO, JTI0OOO3HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHONW M HCCIEN0BATEIbCKON JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOODPY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHUs B lajbHeHeM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IEHHOCTU JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO,
YCTAHOBKM Ha 37I0POBbI 00pa3 JKU3HU, OCO3HAHME IOCIEACTBUNH W HENpUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBuil 6€30MaCHOCTH MPU OOPAIEHUN C XMMUYECKUMU BEIIECTBAMU B OBITY U peasibHOU JKU3HU;

5) Tpy/10BOr0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YyUEHUIO Mpodeccuil 1 Tpyia pa3IuuHOro poja, yBaXeHue K
TPYAY U pe3yibTaTaM TPY10BOM A€ATEIbHOCTH, B TOM YHCII€ Ha OCHOBE MPUMEHEHUS ITPEIMETHBIX
3HaHUH 10 XUMHH, OCO3HaHHBIH BHIOOP MHAMBHUIYaTbHOH TPAaEGKTOPUH MPOMOJIKECHHUS
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o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHemHOW MNpopecCHOHATBbHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXO/UMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B TPO(ECCUOHAILHON CPeae;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHUS:

9KOJIOTUYECKHU 11€J1eCO00pa3HOe OTHOILEHHE K IIPUPO/IEe KAK UCTOYHUKY JKU3HU Ha 3eMiie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHWMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICHUXMUYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEICHUS MIpU paboTe ¢ BEIIEeCTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble NPU H3YYCHUU XUMHH, JUIS PELICHHS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, IS IOBBIIIECHUS YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUA TNIO0ATBHOTO XapaKTepa SKOJIOTHYECKHX MpoOIeM W MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOIMYECKOTO MBIIUICHHS, YMEHHUs PYKOBOJCTBOBATHCS UM B
II03HABATEJIBHON, KOMMYHUKATUBHOM M COLMATIbHOM IMPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMETHBIX pPE3YNIbTAaTOB BBIICISAIOT 3HAUYMMBIC A (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HakKT, cucrema,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MpPeAMETOB (pOpMHUPOBAThH NPEACTABICHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yuyeOHBbIC ACHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIATHBHbBIE), KOTOpbIE OOecreYuBa0T (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJbHbIC YUeOHbIC e CTBUS

Ba3oBbie Joruyeckue aeiicrBus:

YMEHHSI HCIOJb30BaTh MPUEMBI JIOTMUECKOTO MBIIUIEHUS IIPU OCBOCHMM 3HAHUMU:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIAENIATH UX XapaKTEpHbIE IPU3HAKH, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU MOHATUSMH), UCIOJb30BaTh MOHATHS sl OOBACHEHHs OTAEIbHBIX
(GakTOB U SIBICHUM, BBIOMPATh OCHOBAHMSI U KPUTEPUH IS KilacCU(UKAIIMM XUMUYECKUX BEIIECTB
U XUMHMYECKHX PpEaKIi, YCTaHaBIMBATh MPUYUHHO-CIEJICTBEHHBIE CBSI3U MEXJY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKACHHUS (MHIYKTHBHBIC, JEIYKTHUBHBIC, MO aHAJIOTHH),
JIEJIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE MPUMEHSAThH B MPOIECCe MMO3HAHUS MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU peleHUH YydeOHOo-
MO3HABATENIbHBIX 3a/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

Ba3zoBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABIEHHBIE BONPOCHl B KaYECTBE MHCTPYMEHTA IO3HAHMS, a
Takkeé B KayecTBE OCHOBBI Uig (OPMUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPAaBUILHOCTU
BBICKA3bIBAEMBIX CYXICHHI;

MpUOOpETEeHNE ONbITa IO IJIAHUPOBAHUIO, OpraHU3alMH U MPOBEACHUI0 YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0I0OJaTh 3a XOJI0M MPOILIECCca, CAMOCTOATEIbHO IPOTHO3UPOBATh €T0
pe3ynbTaT, (GopMyIHpoBaTh OOOOHIEHHS M BBIBOJBI MO pe3ylibTaTaM MPOBEAEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMEeHUE BbIOMpPaTh, aHAIM3UPOBATh U UHTEPIIPETUPOBATH HHPOPMALIUIO Pa3IMYHBIX BUI0B
1 GOpM IIPEICTABICHUS, TOTYYAEMYIO U3 Pa3HbIX HCTOYHUKOB (Hay4HO-TIOMYJISIpHAst IUTepaTypa
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XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHUECKH OLIEHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHE MPUMEHSTH Pa3IUnYHbIE METOABI U 3aIIPOCHI IIPH MOUCKE U 0TOOpEe MHGPOPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISi BBITOJHEHHS YUYEOHBIX M MMO3HABATEIbHBIX 33a4
onpeAenéHHOr0 THIA, MPUOOpPETeHHE OMbITa B O0JACTH HUCIHOJIB30BaHUS HH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOIHH, OBIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpencTaBICHUS
uHPOpPMALIMKM U WUTIOCTPUPOBATH pEIIacMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

YMEHHUE HCIOJb30BaTh M AHAIM3UPOBATh B Mpolecce y4eOHOH M HCCIeI0BATEIbCKON
JEeSTEIbBHOCTH MH(POPMALIUIO O BIMSHUU IPOMBIIUIEHHOCTH, CEJIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUS:

YMEHMs 3aJaBaTh BOIPOCH (B XOJe Juanora U (WIM) AMCKYCCHUHU) IO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS IPEJCTABIATh IMOJIYyYEHHBIE PE3YJIbTATHI I03HABATEIBHOM AESITENIBHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 PE3YJbTAaTOB BBIIOJHEHUS XMMHUYECKOTO
JKCIepuMeHTa (J1abopaTOPHOTO OMBITA, JIAOOPATOPHOW pPabOTHl MO HUCCIECJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHUS Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOH MO3HABATEIHHOU U
UCCJIEIOBATEIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
oOLIMX MHTEPECOB W COTNIacOBaHMS MO3UIMI (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEHCTBUI, ONpEIEICHIE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPENEIATh LENH IEATEIbHOCTH, IUIAHNPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBaTh W MNpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATH
HanOosnee Y3pPeKTUBHBIE CIIOCOOBI pelIeH s y4eOHBIX U T03HABATEIbHBIX 3a/1a4, CAMOCTOSTEIbHO
COCTaBJIATh WJIH KOPPEKTHUPOBATH MPEITI0KEHHBIA aAJITOPUTM JICHUCTBHI PU BBIOJIHEHUH 3a]IaHUI
C y4€TOM NOJy4YeHHs HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX U PEAKLHUSX,
OILICHUBAaTh COOTBETCTBUE MOIYYEHHOI'O pe3ysIbTaTa 3asBJICHHOM 1I€JH, YMEHHE UCIOJIb30BaTh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCIOBUU 3a/IaHUMN.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMEeTHBIX pe3yAbTATOB IO OCBOEHHUIO 0043aTENbHOTO COJEp KaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanpbHOil pabodeld mNpOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE
o0y4arolMMHUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOOBI JeicTBUH, cnenuduyeckue as
npeaMeTHol oOnactu «XUMHS», BUIBl JAEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAIMH, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSX.

K xoniy obydenus B 8 kiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

. pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX TMOHSATUWA: aToM, MOJEKYIa,
XUMHUYECKHM 3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAaJEHTHOCTh, OTHOCUTENIbHAS aTOMHas M MOJIEKYJISIpHas Macca, KOJIMYECTBO
BElIeCTBa, MOJIb, MOJISIpHAsi Macca, MaccoBas JOJii XMMHUYECKOrO AJIEMEHTa B COEIMHEHUH,
MOJISIpHBIA O00BEM, OKCHJ, KHUCIIOTAa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHILATEILHOCTh, CTENEHb
OKHCJICHHS, XUMHUYECKasl peaklusi, Kiaccu(uKanus peakiuil: peakiuu COeAUHEHMs], peakluu
pa3lIoKEHUs, PEeaKlUu 3aMEeIICHHUs, PeaKkIMu OOMEHa, 9K30- M JHJIOTEPMUYECKHE peakiui,
TEII0BOM A (eKT peakuuu, SApo aToMa, MIEKTPOHHBIN CIIOH aToMa, aTOMHas OpOUTaib, pagunyc
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aToma, XMMHYECKasi CBsA3b, MOJSIPHAS M HEMOJIIpHAs KOBAJCHTHAs CBA3b, MOHHAS CBSA3b, HOH,
KaTHOH, aHUOH, PacCTBOP, MaccoBast J10Jis BELIECTBA (IIPOLIEHTHAs! KOHIIEHTpAl|sl) B pacTBOPE;

J WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IIOHATUN U IPUMEHATD 3TH
HOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILIECHUN;

J UCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUISI COCTaBJICHUS (DOpPMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

. OTpEeIATh BAJIECHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIIE)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHHM 1o QopmyiaMm, BUJ XUMHYECKOH CBs3UM (KOBaJCHTHas M HWOHHAsA) B
HEOPraHUYECKUX COEANHEHUSX;

. packpbiBaTh  cMmbIicit  [lepmoamueckoro  3akona [, WM. Mengeneesa:
JIEMOHCTPHUPOBATH MIOHUMAHKE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX JIEMEHTOB OT
ux nojoxxenus B [lepuoanueckoit cucrteme, 3aKOHOB COXPAaHEHMSI MacChl BEILIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOTaJIpo;

. OMKCHIBATh W XapakTepu3oBaTh Tabmuunyro Gopmy Ileproauueckoil cuctembl
XUMHUYECKHMX 3JIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «o0odHas
noarpynna (b-rpymnmna)», manbsie U OOJbIIME TEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOPHIE
umerotcs B tabnuue «lleproanueckast cuctema xumudeckux anemMentoB [[. . MenaeneeBa» ¢
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sSApa,
oO011ee YUCII0 3JIEKTPOHOB U PAaCIpPEIEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

J KJacCH(UIUPOBaTh ~XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYEeCKHE BEUIECTBa,
XUMHUYECKHE PeakIuu (110 YUCIY M COCTaBy YYaCTBYIOIIMX B PEAKIMH BEILIECTB, [0 TEILIOBOMY
dbdexry);

. XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUUYECKHE CBOMCTBA BEIIECTB PA3TMUHBIX
KJIACCOB, NMOATBEPXkAAsl ONHMCAHNWE NPUMEPAMU MOJIEKYJISPHBIX YPaBHEHUH COOTBETCTBYIOIIHX
XUMUYECKHUX PEAKLUM;

. IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHNN B PA3JINYHBIX YCIOBHUSX;
. BBIYHCIIATH OTHOCHUTENIBHYIO MOJIEKYJSIPHYI0O M MOJIIPDHYIO MAacChl BEIIECTB,

MacCOBYIO JIOJIF0 XUMHUECKOTO 3JIEMEHTA 10 (OpMyJie COeAMHEHUS], MACCOBYIO JIOJIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACYETHI 110 YPABHEHUIO XMMUYECKON pEaKIUu;

. IIPUMEHATH OCHOBHBIE OIIEPAIIUY MBICIUTEIIBHON IEATEIbHOCTH — AaHAJIN3 U CUHTE3,
CpaBHEHHe, 0000IIeHHe, CHCTeMaTH3alliilo, KJIacCU(MKAlMIO, BbISBIEHHE MPUYUHHO-
-CJIEJICTBEHHBIX CBS3€M — JUIsl U3yYEHHUsI CBOMCTB BEIIECTB M XUMUUYECKUX PEAKIIMi, €CTECTBEHHO-

Hay4yHble METO/bl IO3HAHUS — HAOJIOJCHUE, W3MEpEHHUe, MOJETUPOBaHME, HSKCIHEPUMEHT
(peanbHBIN U MBICTICHHBIN ),
. cleoBaTh IpaBWJIaM IMOJIb30BAHUS XMMHMUYECKON MOCyq0i W J1abopaTOpPHBIM

000pyI0BaHUEM, a TAKXKe MPaBUIIaM 0OpaIlleHHs C BELIECTBAMHU B COOTBETCTBUH C HHCTPYKIIUAMU
10 BHINIOJIHEHUIO J1A0OPATOPHBIX XHWMHYECKHX OIBITOB TI0 TIONYYCHHIO W COOHMPaHHIO
ra3o00pa3HbIX BEIIECTB (BOJOPOJIAa U KUCIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C OINpeeEHHON
MacCcoOBOM JOJE€H pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBAaTh MW NPOBOAUTH XHUMHYECKHE
HKCIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIENOYEH M KUCIOT C MOMOUIbI0 MHIUKATOPOB
(makmyc, herondTanenH, METUIOPAHXK U IPyTHE).

K xoHiy obydenus B 9 kjiacce mnpeiMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

J PaCKpBIBATH CMBICT OCHOBHBIX XUMHUYECKHX MTOHATHI: XUMUYECKHAHN JJIIEMEHT, aTOM,
MOJIeKyJa, HMOH, KaTHOH, aHHWOH, IPOCTOE BEILIECTBO, CJOXXHOE BEIIECTBO, BAJECHTHOCTb,
AIIEKTPOOTPHIIATEIIEHOCTh, CTENICHb OKHCICHHS, XWMHUYECKash peakius, XHUMHYecKas CBS3b,
TETUIOBON 3(PQEKT peakiu, MOJb, MOJISIPHBI 00BEM, PacTBOp, IJACKTPOIUTHI, HEINEKTPOIHTHI,

13



JIEKTPOJIUTHYECKAs TUCCOLMALMSA, PEAKIMM HOHHOTO OOMEHa, KaTalu3aTop, XUMHYECKOe
paBHOBecHe, 00paTUMBbIEC U HEOOPATUMBIE PEAKIINHU, OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKLINH,
OKHCIIUTENb, BOCCTAHOBMUTENb, OKHCICHME M BOCCTAHOBIIEHHE, AJJIOTPONMs, aM(pOTEPHOCTb,
XUMUYECKasi CBs3b (KOBAJIGHTHAs, HMOHHAs, METaJUIMYecKas), KpHUCTAJUIMYECKas peléTka,
KOpPpO3Usl METAJJIOB, CIUIABBI, CKOPOCTb XWUMHYECKOW pPEAaKUUH, IPEAEIbHO IOIyCTHUMast
koHueHrpauus [IJIK Bemecrsa;

J WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX IIOHATUN U IPUMEHATD 3TH
HOHSITHS IIPH ONIMCAHUM BELLIECTB U UX IIPEBPAILCHMUI;

J UCTIOJIb30BaTh XMMHYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS (DOpPMYJ BEILIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINii;

J ONpEACIATh BAJICHTHOCTb W CTENEHb OKUCIICHHS XMMHYECKHX DJIEMEHTOB B
COCIMHEHUSAX Pa3JIMYHOrO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINpEAEIEHHOMY Kiaccy
coeMHEHUH no ¢opmynaM, BUJ XUMHUYECKON CBSI3U (KOBAJICHTHAsi, MOHHAsA, METaNIN4ecKas) B
HEOPraHMYECKUX COSTMHEHHSIX, 3apsil HOHA 110 XMMUIECKOH (hopMyIie, XapaKTep CPEeIbl B BOJAHBIX
pacTBOpax HEOPraHMYECKHX COCIMHEHUM, THUI KPUCTAUIMYECKOM PpEmETKH KOHKPETHOIO
BEIIECTBA;

. packpeiBaTh cMbicn Ilepuonnueckoro 3akona J[. WM. MenaeneeBa wu
JIEMOHCTPUPOBATh €ro IOHMMAaHHE: ONKCHIBATh M XapaKTepu3oBaTh TaOIUMYHYIO (GOpMYy
[Tepuoanueckoit CUCTEMBI XUMUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHITUS «TJIaBHAs noArpymnmna (A-
rpynna)» u «mnoboynass noxarpynmna (b-rpynma)», Manble u GonblIe NEPUOABI, COOTHOCUTb
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSI B IEPUOINYECKON TabIuUIIEe, C YUCIOBBIMU XapaKTePUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sijapa, oOliee YUCIIO JIEKTPOHOB U
pacrpeiefieHle UX IO JIEKTPOHHBIM CJI0sIM), OOBICHITH OOIINE 3aKOHOMEPHOCTH B U3MEHEHUH
CBOICTB 3JIEMEHTOB U MX COCOUHEHMM B IIpeleNax MaJlbIX IEPHUOAOB U IVIaBHBIX MOATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;

J KJIaCCU(UIIMPOBATh XUMHYECKHE DJIEMEHThl, HEOPraHWYeCKHe BELIEeCTBa,
XMMHUYECKHE Peakluu (10 YMCIy M COCTaBY YYaCTBYIOIIUX B PEAKLUHU BEIECTB, MO TEIIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTETIEHEW OKUCIICHNSI XUMHUUECKHUX 3JIEMEHTOB);

. XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME U CHeM(PUUECKHEe XUMUYECKHE CBOMCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJIEKYJISPHBIX U HOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUECKUX PEAKIINA;

J COCTaBJISITh YPABHEHMSI DJIEKTPOJUTHUYECKON IUCCOLMALNU KHUCIOT, IIeouell u
CoJIel, TOJHBIE U COKpAIEHHBIE YPAaBHEHUS peakluil MOHHOTO OOMEHa, ypaBHEHHs peakiHid,
MOJTBEPXKJIAIOLINX CYIIECTBOBAHWE T'€HETHMUECKON CBA3M MEXJY BELIECTBAMHM Pa3JIMYHBIX
KJIACCOB;

o pacKpbIBaTh CYILIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuui
MOCPEJICTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ATHX peaKIuii;

. IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHUSI, BO3SMOKHOCTH
MPOTEKAaHUs XMMHUYECKUX MPEBPAIlEHUH B pa3IMYHbIX YCIOBUSX;

J BBIUMCIISATh OTHOCUTENIbHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJTI0 XUMHUYECKOTO 3JIEMEHTA 10 (OpMyJie COeAMHEHUS], MACCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUEThI 10 YPaBHEHUIO XUMUYECKOM peakluu;

J coOnrofaTh MpaBHUiia TMOJB30BAHUS XUMHUYECKOW TMOCYyIoM M J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe MpaBUiIa OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSIMHU
[0 BBIMOJHEHUIO J1a0OpaTOPHBIX XHMMHMYECKHX OMNBITOB IO TMOJYYEHHIO U COOMpaHHIO
ra3o00pa3HbIX BELIECTB (aAMMHUaKa M YIIIEKHCIIOro Ta3a);

. IIPOBOAMTH PpEAKLMH, NOATBEP)KIAIOLUINE KAa4eCTBEHHBIM COCTAaB Ppa3IUYHbIX
BEIIECTB: pPAclO3HaBaTh OMBITHBIM IMYTEM XJOpUA-, OpOMUI-, MOAUJI-, KapOoHat-, ¢docdart-,
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CHJIMKAT-, Cynb(ar-, TMIPOKCUA-UOHBI, KaTUOHbl aMMOHHMS M HMOHBl HM3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTAaHUYECKUX BEILECTB;

. IIPUMEHATH OCHOBHBIE OIIEPAllUy MBICIIUTEIILHON IEATEIIbHOCTU — AHAJIN3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CUCTEMAaTH3AINIO, BBISIBICHUE PHYNHHO-CIICACTBEHHBIX CBS3€H — IS
W3YYEHHUs CBOMCTB BEILECTB U XUMUYECKUX PEAKLHUM, €CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS —
Ha0JII0/IeHUE, U3MEPEHUE, MOJIEIINPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICIICHHBII).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanmue pa3jiesioB u Komriecrso wacon JuekTpoHHbIE (HUGPOBDbIE)
n/nm  TeM NPOrpaMmbl Bcero KonTpoasmkie HpaxTHaeckne oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pasnea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
L1 ot npmemccsoii 5 2 Butmorera LIOK
CSTCITHOCTH HEIIOBEKA https://m.edsoo.ru/7f41837c
12 BemectBa 1 xumnueckue 15 1 bu6nmorexa LIOK
peakiuu https://m.edsoo.ru/7f41837c
Utoro no pazneny 20
Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopoa. Ilonsitue 06 6 Bbu6moreka [JOK
OKCHJIaX https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kuciorax u 8 1 bu6nunorexa LIOK
COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnuoreka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubnuoreka [{OK
HEOPraHUYECKUX COSTMHECHUI https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
Xumunueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

Ilepronnueckuii 3aKOH U
Ilepnonnueckas cucrema
XUMHYECKHX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHue atoma

16

but6mmorexa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKas CBI3b.

Bubnuoreka IIOK
3.2 | Owncmarenkso- 8 1 https://m.edsg).ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKLII/II/I
Bubnuoreka IIOK
Hroro no pasaeiy 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/m NPOrpaMMmblI Bcero 05[ TPOJIBHBIC pﬁaKT"quK"e o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
Pa3nea 1. BemecTBO M XMMH4YecKHe peakiun
11 [ToBTOpEeHUE U yriay6ieHne 3HaHUH OCHOBHBIX 5 1 bubnnorexa [HJOK
' paszennoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bubnuorexa [IOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnuorexa [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmebl. ["anoresst https://m.edso0.ru/7f41a636
OO61as xapakTepuCTHKa XHMIIECKHX Bubnmorexa [IOK
2.2 anemeHnToB VIA-rpynmsl. Cepa u eé 6 https://m.edso0.ru/7f41a636
COCIMHEHUS — *
OO0mas XxapakTepuCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 Eggf;l/(r)rr]reezasg)or{fﬂ 112636
COCIMHEHUS — *
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX } Butmiorexa [IOK
2.4 sneMeHToB |V A-rpynnsl. Yriepoa v KpeMHUIR 8 1 2 https://m.eds00.ru/7f41a636
1 UX COCIUHEHUS — :
Hroro no paszneny 25
Paspnen 3. MeTauuibl U MX COEAMHEHHS
3.1 OO0mrme cBOWCTBa METAIIIOB 4 bubmorexa HOK

https://m.edsoo.ru/7f41a636
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bubmuorexa [JOK

3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.eds00.ru/7f41a636

Hroro mo pazaeny 20

Paznen 4. Xumus u okpyxamonas cpeaa

4.1 BemectBa u Matepuaibl B )KU3HU Y€JIOBEKA 3 BH6H_H0TeKa LOK
https://m.edsoo.ru/7f41a636

Wroro mo pazneny 3

PezepBHOE Bpemst 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68

19



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
ILnan IIpumeyanue
N KoumnuectBo yacos dDakT
B Tema ypoka
n/n Beero Kourpoabuble  IIpakTHyeckue
padoThI padoThI
Tema 1. Xumuss — BaxHasi 00J1aCTh €CTECTBO3HAHUSA M NPAKTHYECKOI 1eATEJIbHOCTH YejioBeKa( 5 yacoB)
1 IIpenmet xumuu. Posb xumuu B 1
JKU3HM yenoBeka. Tena u BemecTna
2 [TonsiTHE 0 METOIaX TIO3HAHUS B 1
XUMUHU
IIpakTuyeckas padora Ne 1
3 «[IpaBuna paboTsl B 1aboparopuu u 1 1
pUEMBI OOPAIIICHUS C
71a00paTOPHBIM 000PYTOBAHUEM
4 YucThle BEIIECTBA U CMECH. 1
CniocoObI pa3aeneHus cMmecei
JlabopaTopHbIii onbIT Ne 1
5 «Paznenenue cmecelt (Ha mpumepe 1
OUMCTKHU TTOBAPEHHOM COJIN)»
Tema 2. BemecTBa n xumnueckue peakuuu (15 yacon)
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHUYECKUE AIIEMEHTHI. 3HAKU 1
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB.
[IpocTsie 1 clHOKHBIE BELIECTBA
JlaGopaTtopHbiii onbIT Ne 2
8 «Ormnucanue GU3NIECKUX CBOICTB 1
00pa3IoB HEOPTAaHUIECKUX BEIIECTB
— METaJVIOB U HEMETAJUIOBY
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1

20




10

11

12

3aKOH OCTOSHCTBA COCTaBa
BelecTB. XuMuueckas popmya.
BaneHTHOCTh aTOMOB XMMHUYECKHX
JJIEMEHTOB

OTtHOCHTENBbHAS aTOMHAs Macca.
OTtHocHTEIbHASI MOJIEKYJISIPHAS
Mmacca

MaccoBas J0JI XUMHYECKOI'O
9JICMCHTa B COCITMHCHHUH

13

14

15

KonnuecTBo BemecrBa. Mosb.
MounsipHast Macca

dusnyeckue U XUMUYECKHE SIBJIEHUS.
JlaGopaTopHsiii onbIT Ne 3
«Habmonenne Gpuznueckux
(nnaBieHHE BOCKA, TastHUE JIba) U
XUMUYECKHX (TOPEHUE CBEYH,
MPOKAJTMBAHNE METHOH MPOBOJIOKH )
SIBIICHUM

Xumnueckas peakuus. [Ipuznaku u
YCIIOBUS IPOTEKAHUS XUMUYECKUX
peaKuHnii.

JlaGopaTopHsbiii onbIT Ne 4
«Habntonenue u onucanue
IIPU3HAKOB IPOTEKAHUS XUMUYECKUX
peakuuil pa3HbIX TUIIOBY»

16

17

3aKOH COXpaHEHHS MacChl BEIIECTB.
XUMHUYECKUE YPABHEHHUS.

Boruncnenus konuuecTBa, Maccol
BEIIECTBA [10 YPaBHEHUSIM
XUMHUYECKHX PEaKIuii
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18

Knaccudukanuss XUMHIeCKHX
peakiuii (CoeTMHEHHS, PA3TIOKCHHUS,
3aMeleHus, o0OMeHa)

19

M. B. JIoMOHOCOB — y4€HBIN-
sHmukioneauct. O0o00IEeHne n
cucTeMaTu3alus 3HaHui

20

Tema

21

22

KonTpoubnas pabora Nel o reme
«BemecTBa 1 XUMHYECKUE pPEaKIIUI»

3. Bo3ayx. Kucisopoa. [lousitue 06 ok

Bo3agyx — cmech razos. Cocras
BO3ayxa. Kucnopon — aneMeHT u
npocrtoe BeuectBo. O30H

Ou3nuecKnue 1 XUMUIECKHE
CBOMCTBa KHCIIOPO/1a (peaKkuu
okucienus, ropeaue). [lonstue 06
OKCHIaxX

JlabopaTopHublii onbIT Ne 5
«O3HaKkomIIeHHE ¢ 00pa3aMu
OKCHJIOB M OITMCAHUE MX CBOHCTBY

1

cuaax ( 6 yacon)

1

23

CrniocoObl noy4eHus KUCI0poia B
71a00paTOPUU U IPOMBIIIIEHHOCTH.
IIpumenenne kuciopoaa

24

25

26

TemoBoii 3 pexT xumuueckon
peaxkuuu, MOHATUE O
TEPMOXUMHYECKOM ypaBHEHUH, IK30-
Y DHJIOTEPMUYECKUX PEAKIIUAX

TornuBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
peOTBPALICHUS

IIpakTuyeckas padora Ne 2 no
teme «Ilonydyenue u cobupanue
KHCJIOpPOJ1a, U3yUYEHHUE €T0 CBOMCTBY
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Tema 4. Bogopoa. IlousiTie 0 KUCJI0TaX U €OJIAX (8 YacoB)

Boxopon — aneMeHT u mpocToe

27 1
BemecTBo. Haxoxxaenue B mpupoie
duznyecknue 1 XUMHYECKUE

28 cBoiicTBa Bojopoza. [lpumenenue 1
BOZIOpOA
[ToHsITHE O KHUCITOTaX U COJISX

29 1
JlabopaTopHblii onbIT Ne 6

30 «B3aumoeiicTBre KHUCIOT C 1
METaJLTaMHI

31 CniocoObI moy4eHus BOAOPOia B 1
naboparopuu

30 MonsipHblii 00bEM Ta30B. 3aKOH 1
ABoraapo
Brruncnenus o0bEMa, KoJIMUecTBa

33 BEIIIECTBA ra3a 110 €r0 U3BECTHOMY 1

KOJINYECTBY BELIECTBA MM 00bEMY

Brrunciaenust 00,6M0B ra30B O
34 YpaBHEHUIO PEaKIIMH Ha OCHOBE 1
3aKOHA 00BEMHBIX OTHOIIEHHI ra30B

Tema 5. Bonga. PacTtBopsbl. Ilonsitue 06 ocHoBanusx (5 yacoB)
dusnyeckue 1 XUMUYECKHE

35 N 1
CBOWCTBA BOJIbI

36 Cocras ocHoBauuii. [lousarue 00 1
WHJIUKATOpax

Bona xak pacTBopuTEND.
HaceimieHHbie 1 HEHACHITIICHHBIE
37 pactBopsl. MaccoBas 10J1s1 BEIIECTBa 1
B pacTBOpe
JlabopaTopHblii onbIT Ne/




«HccienoBanne ocoOeHHOCTENR
PacCTBOPEHHMS BEIIECTB C PA3TMIHON
pPacTBOPUMOCTHIOY

38

39

IIpakTnyeckas padora Ne 3 o
Tteme «lIpuroToBiaeHue pacTBOpoB ¢
OIpEeEeNEHHON MaCCOBOU J10JIEH
pPAcTBOPEHHOIO BEILECTBA»

KonTpoasnas padora Ne2 rio teme
«Kucnopoa. Bogopoxa. Bona»

1

1

Tema

6. OcHOBHBIE KJIACCHI HECOPraHnI€CKUX COCAUH

enmii (11 yacoB)

40

41

Oxkcupl: cOCTaB, KiIacCU(UKAIINS,
HOMEHKJIaTypa

[TomydyeHue 1 XMuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX 1
aM(OTEPHBIX OKCUIOB

1

42

43

44

OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS,
HOMEHKJIaTypa

ITonydyeHnne u XuMHUYECKHE CBOMCTBA
OCHOBaHHI1

JlaGopaTopHblii onbiT Ne 8
«IlomyueHne HepaCTBOPUMBIX
OCHOBaHHUI»

Kucnotsl: cocras, kinaccuduxarmus,
HOMEHKJIaTypa

JlaGopaTopHslii onbiT Ne 9
«OmnpeneneHue pacTBOPOB KUCIOT U
IEJI0YEH C ITOMOIIBIO0 HHIUKATOPOBY

45

[Tonydyenne u XuMHYECKHE CBOMCTBA
KHUCJIOT
JIaGoparopubiii onbiT Ne 10
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«M3y4yeHue B3aMMOEHCTBUS KACIOT
C METaJUIAMH, PEAKLIUH

HEUTpaIM3aLuu »

46

Conu (cpeanue): HOMEHKIATypa,
CIOCOOBI OTYyYEHUS, XUMHUYECKHE
CBONCTBA

47

IIpakTHyeckas padora Ne 4.
Pemienne skcniepuMeHTAIBHBIX 337124
1o Teme «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCIMHEHUI

48

FeHeTI/IIIeCKaSI CBA3b MG)KIIy
KJIacCaMU HEOPraHUYECKUX
COEIMHEHUN

49

50

Tema

51

O00011IeH1E U CHCTEMATHU3AIINS
3HAaHUM
KonTpoubsnas pabora Ne3 o reme
"OCHOBHBIE KJIacChl HEOPTaHUYECKUX
coeIuHEeHUI"
7. Illepuoanyeckuii 3axkoH u Ilepuoan
[TepBbie MOMBITKY KIacCUpUKAITTT

XUMHYECKHUX 2IEeMEHTOB. IloHsaTHE O
Ipynmnax CXOJHbIX 3JICMCHTOB

yecKas cucreMa xumudeckux JjiemeHToB JI. M. MenaeneeBa. Ctpoenue aroma (7 4acoB)

1

52

53

[lepuoauyeckuii 3aK0H U
Ilepronnueckas cucrema
XUMHYECKHX dy1eMeHToB J[. 1.
MeHnpaeneeBa

[lepuonpl, rpymmel, HOATPYIIIBI

54

Ctpoenue atomoB. CocTaB aTOMHBIX
anep. N3otomsl
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CTpoeHue AIEKTPOHHBIX 000JI0YCK
aToMOB 3JieMeHTOB [leproanueckoi

95 cucremsl J[. 1. Menpaeneesa 1
XapakTepucTuKa XMMHYECKOTO

56 AJIEMEHTA 10 €ro MOJIOXKEHUIO B 1
ITepuoanueckoii cucreme /1. U.
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa

57 JUTSL pa3BUTUS HAYKHU U MIPAKTUKU. []. 1
N. MenneneeB — y4€HbIH, IEAaror U
rpaXKIaHUH

Tema 8. Xumnueckasi cBsi3b. OKHCIMTEIbHO-BOCCTAHOBUTE/IbHBbIE peakuuu (8 yacos)

58 DIEKTPOOTPUIIATEILHOCTh AaTOMOB 1
XUMHYECKHX JJIEMEHTOB

59 NonHas xumuueckas CBs3b 1

60 KoBaneHTHast mossipHas XHMAYECKast 1
CBSI3b

61 KoBaneHntHas HemonspHas 1
XUMHUYECKasl CBSI3b

62 CreneHb OKUCICHUS 1

63 OKHCTUTENbHO-BOCCTAHOBUTEILHBIC 1
peakIuu

64 OKHUCIUTENNU U BOCCTAHOBUTEIU 1
KonTpoubsnas padora Ne4 o reme

65 «CTpoeHue aroma. 1
XuMudeckas CBSI3b»

66 Peseprubrit ypok. O6001eHuE 1 1

CHCTeMaTHU3alus 3HaHUH
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67 PesepBHbIii ypoK. O606£ueHI/Ie u 1
cUCTeMaTH3aIMs 3HAHUH

68 Pe3epBHBIiT ypOK. O606£Il€HI/I€ u 1
cUCTeMaTH3alus 3HAaHUH

OBHIEE KOJIMYECTBO YACOB 11O 68

ITPOI'PAMME

27




9 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

Inan

Pakr

IIpumeuanue

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

Tema 1. IloBTOpeHne H yriry0JieHne 3HAHUIT OCHOBHBIX pa3aesoB Kypca 8 kiaacca (5 1)

[lepuoauueckuii 3aK0oH.
[Iepnoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenpaeneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOICTB XUMHUYECKUX JIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

Knaccudukanus n HomeHkiaTypa
HEOPraHUYECKUX BEILECTB

Buabl XuMUYECKOM CBA3U U TUIIBI
KPUCTAJUTMYECKUX PEHIETOK
KonTpouabsnas pabora Nel o reme
«IloBTOpenue u yriayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX peakuuii (4 1)

6

Knaccudukanus XuMH4ecKux
peaxkuuii mo

Pa3JIMYHBIM PU3HAKAM

[IoHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [ToHsiITHE O TOMOTE€HHBIX U
reTEPOTeHHBIX PEAKLIUSIX

1
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IloHAaTHE O XUMUYECKOM
paBHOBecHU. DAKTOPHI, BIMSIOIINE

8 Ha CKOPOCTh XMMHUYECKON peaKkiuu 1 1
THIOJIOKCHUE XUMHUYIECKOTO
paBHOBECHS

9 OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC 1
peaxiuu

Tema 3. DiaekTpoJuTHYeCKas AUcconHanusa. XUMHUYeCKHe peakiuu B pacrBopax (8 yacos)
Teopust 2MeKTPOTUTHUECKOM

10 muccornranuu. CHIIbHBIE U ClTa0ble 1
JJIEKTPOIIUTHI
11 HoHHbIE ypaBHEHMS peak i 1

XUMHUYECKUE CBOMCTBA KUCIIOT U

OCHOBAaHUH B CBETE IIPEACTABICHUI
12 00 PIIEKTPOIUTUIECKON 1

Juccounanuu

XMUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEJICTaBICHUIA 00 1
3JIEKTPOJIUTUYECKON AUCCOLUALINU

14 [Tonsatue o runponuse comneit 1
15 06061£16HI/IG U CUCTeMaTHU3aIus 1
3HAHHUN
IIpakTuyeckas padora Ne 1.
16 «Pemenne 3KkCepuMEHTaIbHBIX 1 1

3a1a9»

Konrpoabnas padora Ne2 no teme
17 «OIIEKTPOINTHUYECKAS TUCCOLMALINS. 1 1
XUMHUYECKUE PEAKIIUU B pAaCTBOPAX)»

Tema 4. O61asn xapakTepucTHKa XuMu4eckux 3j1eMeHToB VIIA-rpynnsl. I'anorens! (4 yacoB)
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18

OO01mast XapakTepuCTHKA TAJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA MPUMEPE
xJiopa

19

20

21

XJI0pOBOAOPOA.

CousiHas KUCIIOTA, XUMHUYECKHUE
CBOMCTBA, ITOJIy4EHUE, IPUMEHEHUE
JlaGopaTtopHbiii onbIT Ne 1
«/3y4yeHue CBOMCTB COJITHOU
kucnotsl. [IpoBenenue
KaueCTBEHHBIX pEaKlUi Ha XJIOpUA-
HOHBI»

Brruucnenus mo YpaBHCHHUAM
XUMHUYCCKHUX peaKuan, €CJIM OJUH U3
p€arcHToOB 1aH B H30BITKE.

Tema 5. O6mas xapakTepucTuka XumMuueckux 3jeMeHTOB VIA-rpynnsl. Cepa u eé coequHenus (6 4

acoB)

22

23

OO0m1as XxapakTepucTUKa JIEMEHTOB
VIA-rpymmsl

AnnoTpornHble MOAM(DUKALIUU CEPBI.
Haxoxnenue ceprl 1 €€ coeAMHEHU N
B IIpUpoJe. XUMUYECKHUE CBOUCTBA
cepbl

24

25

CepoBoaopos, CTpOEHHE,
¢du3nuecKkre 1 XMMUYECKHE CBOWCTBA
Oxkcunpl cepol. CepHas KUCIIOTA,
¢du3nueckue 1 XUMHUYECKHE
CBOMCTBA, TPUMEHEHHE
JlaGopaTopHblii onbIT Ne 2
«M3yueHne XUMHUYECKUX CBONCTB
pa30aBIeHHON CEPHOM KUCIOTHI»
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Xumudaeckue p€aKknuuy, JCxKaluc B
OCHOBC ITPOMBIIIJICHHOI'O criocoba
IMOJIYYCHHA CCpHOfI KHCJIOTHI.

26 1
XHUMHUYECKOE 3arps3HEHUE
OKpYKarloIlle cpe/ibl COCTUHEHUSIMU
cephbl

27 Briuncinenne MmaccoBou JI0IH BEIXOZA 1

IMPOAYKTA pCaKIIUU

Tema 6. O011asi XapaKTePUCTUKA XMMHYECKHX 3J1eMeHTOB VA-rpynnbl. A30T, ¢gocdop u ux coenHe

28

OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmnsl. A30T,
pacIpocTpaHeHHe B IPUPO/IE,
¢u3nUecKre 1 XUMHYECKHE CBOWCTBA

Husi (7 94acoB)

29

AmMMuak, ero pu3ndecKue u
XWMHYECKHE CBOMCTBA, MOJyYEHUE U
MIPUMEHEHUE

JlaGopaTopHbIii onbIT Ne 3
«IIpoBeneHne kayeCTBEHHON
peaKIuu Ha HMOH aMMOHHUSI 1
M3y4ECHHUE IPU3HAKOB €€
MPOTEKAHUS

30

IIpakTHyeckas padora Ne 2
«[Tomyuenne ammmaka, U3y4eHUe €ro
CBOMCTB»

31

32

A3oTHas KucioTa, e€ pusndeckue u
XUMHUYECKHE CBOWCTBA

Hcnonb30BaHue HUTPATOB U COJIEN
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
ynobpenuit. XumMuueckoe
3arpsA3HEHHUE OKPYKAOIIEH CPeJIbl
CO€IUHEHMSIMU a30Ta

31




®dochop. Okcun dpocdopa (V) u
33 dbocdopnas kuciaota, pu3nyecKue u 1
XUMHUYECKHE CBOMCTBA, MOJIYICHHE

Hcnons3oBanue pochatos B
Ka4eCTBE MHHEPAITBHBIX Y100PEHHIA.
3arpsi3HeHue NPUPOJHON CPeIbl
dbocharamu

34

Tema 7. O01as XapaKTepUCTHKA XMMHYECKHX 3J1eMeHTOB |VA-rpynnbl. Yriepoa i KpeMHHUI H UX coequHeHusi (8 yacoB)
VYrnepon, pacnpocTpaHEHUE B
npupoie, GU3NIECKUE U XUMUICCKHEC

35 CBOIiCTBa 1

Oxkcuppl yraepoaa, ux Gpusndeckue u
XMMHUYECKUE CBOWCTBA.
JlabopaTopHblii onbIT Ne 4

36 «[Tomyuenue, cobupanue, 1
pacro3HaBaHUE U U3Y4YCHHUE CBOMCTB
YTIJIEKUCIIOTO Ta3a

DKojoruyeckue npooIemsl,

37
cBsi3aHHbIE ¢ okcuIoM yriepoaa (1V)

38 VYroapHasg KUCIO0Ta U €€ COJTN 1

[TepBoHaYaTEHBIC TIOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O 1
COEIMHEHUSX yriepoaa

40 Kpemnunii u ero coequHeHus 1

IIpakTyeckas padora Ne 3
Pemenue skcniepuMeHTAIbHBIX 3a7a4
o TeMe «BaxkHelniue HeMeTalabl B
UX COCIMHCHUS

41
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KonTpoubnas pabora Ne3 o reme
42 «BaxkHeie HeMeTaIbl U UX 1 1
COCAUHEHHMS

Tema 8. O0uue cBoiicTBa MeTaJLJIOB (4 4aca)

OO6m1as XxapakTepucTUKa XUMHUUECKUX
3JIEMEHTOB — METAJIJIOB.
JlabopaTopHbIii onbIT Ne 5 1
«O3HakomileHUE ¢ 00pa3LaMu
METAJIJIOB U CILIABOB, UX
(U3UUECKUMU CBONCTBAMU»

43

XHUMHUYECKHE CBOIICTBA METAJIIOB.
44 DIEKTPOXUMUYCCKUN PSTT 1
HaIpsHKEHUH METaIOB

O61ue crocoOb! MOTyYeHUs
MeTaiuioB. CrutaBel. BerauciieHus o

45 YPaBHEHUSAM XUMHUYECKUX PEaAKIIU, 1
€CITM OJIH U3 PEareHTOB COJEPIKUT
pUMecH

46 [TonsaTHe 0 KOPpO3UN METATIIOB 1

Tema 9. Baxknelimme MeTasliibl U UX coeqnnenus (16 yaca)

[Ienounbie METAIIBI

47 1

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U
KaJIust

48

[llenouno3eMeNbHBIC METAJIIBI —
KaJbIIUA U MarHui
JlaGopaTtopHbiii onbIT Ne 6

49 «IIpoBeneHre KaueCTBEHHBIX 1
peakuuii Ha MOHBI (MarHus, KaJabIus)
OTHMCaHNEe TPU3HAKOB MX
MIPOTEKAHUSDY

50 Baxnelme coeiMHEHNS KaJIbLIUA 1
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51

52

O00011IeHNE U CUCTEMATHU3AIHS
3HAaHUH

JKEcTkoCTh BOIBI U CIIOCOOEI €6
YCTpPaHEHHUS

53

IIpakTnyeckas padora Ne 4 o
TeMme "JKECTKOCTh BOJBI U METOBI €€
ycTpaHeHus"

54

55

56

AnroMuHUT

JlabopaTopHblii onbIT Ne 7
«IIpoBeneHre KaueCTBEHHBIX
peaxkuii Ha HOHBI (ATFOMHUHUS,
[IMHKA) OMMCAHUE MTPU3HAKOB HX
MPOTEKAHUS»

AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA

JlaboparopHblii onbIT Ne 8
«HccnenoBanue aMmpoTepHBIX
CBOMCTB FMAPOKCH/IA aTIOMUHUS 1
TUAPOKCHUIA LIMHKA»

Kemneso

57

OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a
(1) u xene3a (1)

JlabopaTopHublii onbIT Ne 9
«[IpoBeneHne Ka4eCTBEHHBIX
peakuuit Ha MoHBI (kene3a (I1) u
xenesa (II1), menu (II), onrcanue
MIPU3HAKOB UX MTPOTEKAHUS

58

59

O00011eHNe U CUCTEMATU3ALIS
3HAHUN

IIpakTnyeckas padora Ne 5
Pemenne OKCIICPUMCHTAJIBHBIX 3aa4
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o TeMe «Bakuenmne MeTaiIbl U UX
COETMHEHU S

Brluncienns no ypaBHEHUSIM
XUMUYECKUX PEaKIuid, €CIM OJUH U3
pEareHToB JIaH B U30BITKE WITH
COJIPXUT pUMecH. Beruncnenus
MacCOBOM /1011 BBIXOJa IPOIYKTA
peakiuu

60

61 O00011IEHNE U CUCTEMATHU3AIHS
3HAHUU

KonTpoasnas padora Ne4 1o Teme
62 «Baknenne MeTaIbl U UX 1 1
COEIMHEHMSY

Tema 10. BemmectBa u MaTepuaJbl B )KM3HM YesioBeka (3 yaca)
BemecrBa u marepuainsl B

63 . 1
HOBCEHEBHOM KU3HU YelloBeKa

64 XI/IMI/I“IGCKOGUL’sanSISHeHI/Ie 1
OKpY’KaromIen cpeibl

65 Ponp xumuu B pemieHnn 1
9KOJIOTUYECKUX MPOoOIIeM

66 PesepBHbIit ypoK. O606£H€HI/I€ u 1
CHCTEMaTH3aIHs 3HAHUH

67 PesepBHbIit ypok. O606£ueHHe u 1
cucTeMaTH3alus 3HaHUH

68 PesepBHbIit ypok. O6o6£ueHHe u 1
cucTeMaTH3alus 3HaHUH

OBHIEE KOJIMYECTBO YACOB 11O 68 4

INPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WU.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
«M3narenbcTBO

«IIpocsenienuey;

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. Xumus. 8 knacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. «Xumusi». Paboune nporpammel. [Ipenmernas nuaust yaeonukoB O.C. ['abpuensna, 1. I
OctpoymoBa,

C.A. CinankoBa. 8-9 kimacchl: yue0. mocobue s 001eo0pa3oBaTeIbHbIX OpraHu3alIfii:
0a30BbIif ypOBEHB /

O.C. I'abpuensn, C.A. Cnaakos 3. Pabouas terpanp. 8 kiacc (aBropsl O. C. I'abpuensn, C.
A. Cnagkos).

4. Tetpanp ans 1a0OPAaTOPHBIX OIBITOB U MpaKTHUECKUX padoT. 8 kiacc (aBTopel O. C.
I"abpuensn, U. B.

AKc€HoBa).

5. [IpoBepounbie 1 KOHTPOIBHBIE padoThl. 8 Ki1ace (aBTopsl O. C. ['abpuensu, 1. B.
Tpury6uak).

6. Xumus B TeCTax, 3ajauax u ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensu, U. B.
Tpury6uak).

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I"azera «Xumus» u caiit aus yautenst «51 uay Ha ypoKk XUMHK»
http://him.1september.ru Eaunast komtekius I{OP: TIpeametHast KOJUTEKITUS « XUMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
XUMHSL.

Konnexuust Poccuiickoro o0mieo0pa3oBaTenbsHOTo moprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas omumnuaza MKoJIbHUKOB TI0 XUMUHU
http://www.chemistry.ru JlucranunonHast OJTUMITHAA 10 XMMUH: TEIEKOMMYHHKAIIMOHHBIN
o0pa30BaTeNbHbIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraniisoHHbIe BPUCTHUECKUE
OJIUMITHA/IBI TI0 XUMHH

http://www eidos.ru/olymp/chemistry 3anumarenbHas XUuMus

http://www 104.webstolica.ru Kiaccudukanus XUMUYECKUX peaKIui
http://classchem.narod.ru KouTpen — Xumust [uis BeeX: yueOHO-MHPOPMAIMOHHBINA CalT
http://www. nanometer.ru OnnaitH-cripaBoYHUK XuMH4Yeckux eMenToB WebElements
http://webelements.narod.ru [Tomynspras 6MOMMOTEKa XUMUIECKUX IIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 cripaBOYHBIC MaTEpUAITBI IO XUMHU
http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BupryanbHas XuMHUYecKast [IIKOJIa
http://maratakm.narod.ru Caidt «Mup XuMum»

http://chemistry. narod.ru XuMuK.py: caiit o xumuu

http://www.chemport.ru Xumunueckwuii cepsep HimHelp.ru: yueOubie u cipaBouHbie
MaTepUabI

http://www himhelp.ru Xumus: Marepuans! «Bukuneann» — cBOOOTHON SHIUKIIONCIUN

36
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