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IlosicHuTe ILHAA 3aIMCKA

[Iporpamma no XumMu# Ha ypoBHE OCHOBHOTO O0IIero 00pa3oBaHMs COCTaBJIEHA HA OCHOBE TPeOOBAaHUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTesbHOM MPOrpaMMbl OCHOBHOTO 001iero oOpaszoBanusi, mpenactaBieHHbIx B PI'OC OOO,a Takxe Ha OCHOBE
dbenepanbHOl paboyeil mporpaMMmbl BOCIHUTAHUSA M C YYETOM KOHIIEHIIMM NPENojaBaHus Y4eOHOro mpeaMera «XuMus» B
obOpazoBareNbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma no xumMum paspaboTaHa ¢ IeJIbI0 OKa3aHUS METOJAMYECKOW MOMOIIM YUYUTEI0 B CO3JaHUU paboueil mporpamMmsl 1o
y4eOHOMY TMPEAMETY.

[Iporpamma o xumuu Ja€T NpeACTaBICHUE O LETAX, OOIIEH CTpaTeruu 00yUYeHUs,BOCIIUTAHUS U PA3BUTUS 00yJarONIUXCs
CpeACTBaMH Y4eOHOIO MpeIMETa, YCTAHABIMBAET 00s3aTEIbHOE IPEAMETHOE COIEpKaHue, MPeIyCMaTpUBaeTPaCIIPEICIICHUE €T0 O
KJIACCaM U CTPYKTYPHUPOBAHUE T10 pa3/IeiiaM U TEMaM ITPOrPAMMBITIO XUMUU, OMPEIEIISIET KOJIMYECTBEHHBIE U KAYECTBEHHBIE
XapaKTEPUCTUKH COACPKAHUSI, PEKOMEHAYEMYIO TTOCIEIOBATENLHOCTh U3YUYCHUSI XUMUU C YYETOMMEKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, TOTUKK Y4E€OHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEW OOydJaroluxcs, OMpPEaAesisieT BO3MOXHOCTH
npeaMeTa Jis peann3aiuy TpeOOBaHUH K pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
obmiero oOpa3oBaHUs, a TakXKe TPEOOBAHUMK pe3ybTaTaM O0y4YeHUsS XUMUU HA YPOBHE 1I€JIe U3yUYEeHUS ITPEAMETa U OCHOBHBIX
BUJIOB yU€OHO-TI03HABATEIHHON JEATEILHOCTH 00YYAIOIIErocs M0 OCBOCHHUIO yUeOHOTO COJIepKaHUSI.

3HaHWE XWMUU CIY>KUT OCHOBOM JjIsi (POPMHUPOBAHWS MHUPOBO33PEHHUS OOYYAIOIIErocs, ero MpeACTaBICHUN O MaTepHAIbHOM
SIMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH TMPEACTaBICHUS O B3aMMOIPEBPAIICHUSX IHEPTUUU 00 SBOIIOIUN
BEIIIECTB B TMPHUPOJE, O IMYTAX PEHICHHUS TJIOOAIBHBIX MPOOJEM yCTOWYMBOTO  Pa3BUTUS  UEJIOBEYECTBA —  CBIPBEBOW,
OPHEPreTUYECKOM, MHUIIEBON U IKOJIOTHYECKON 0€301MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyeHnue xumuu:

CIIOCOOCTBYET pealu3allii BO3MOXKHOCTEHM Jii camMopa3BUTHS U (DOPMUPOBAHMS KYyJbTYpPhl JUYHOCTH, €€ oOmer u
(GYHKIIMOHATIBLHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (GOPMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CITOCOOHOCTEHN 00YUarOIIXCsl, HABBIKOB UX CAMOCTOSATEIIBHON yueOHOM
NEATCIIbHOCTH, SKCIIEPUMEHTAIBHBIX W HMCCJIEAOBATEIbCKUX  YMEHHH, HEOOXOJUMBIX  KaKB IIOBCEIHEBHOMU KU3HU, TaK U B
npo¢eCCUOHATILHON JIEATEIbHOCTH;

3HAKOMHUT CO CIEIU(DUKON HAyUHOT'O MBIITUICHUS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTOB3IVISIIA HA €IMHCTBO MPUPOJABI U YEJIOBEKA,
SBJISIETCS OTBETCTBEHHBIM 3TanoMB (POPMHUPOBAHUHU €CTECTBEHHOHAYYHOW IPaMOTHOCTH O0YUYarOIIUXCS;

CIIoCcOOCTBYET (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-HAYYHBIM3HAHUAM, K IPUPOJIE, K UeTTOBEKY, BHOCUT CBOM
BKJIA]T B 9KOJIOTUYECKOE 00pa30BaHNEe 00YJaIOMUXCSl.



JlaHHbBIE HaIpaBJIEHUS B 00YYEHUU XMMUU 00ECTIEUMBAIOTCS CIEHU(PUKON COAepKaHUs yueOHOTO IPEaMETa, KOTOPBIN SBIISETCS
NEAArorn4ecky alaliTUPOBaHHBIMOTPAKEHNEM 0a30BOM HAyKH XMMUU Ha ONPEEIEHHOM JTarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00mero oOpa3oBaHMs OPHEHTUPOBAH HAa OCBOEHHME OOYYAIOLIUMUCS CHCTEMBI
IIEPBOHAYAIBHBIX IOHATHM XMMHH, OCHOB HEOPraHMYECKOM XMMHM M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX ITOHATHUH OPraHUYECKON
XUMUH.

CrpykTypa coaepaHus MporpaMMsbl 10 XMMUU C(POPMHPOBAHA HA OCHOBE CHCTEMHOIO Mojaxoja K €€ m3ydenutro. Conepxanue
CKJIQJIBIBAETCS U3 CUCTEMBI MOHATUAO XUMHUYECKOM 3JIEMEHTE M BELIECTBE M CUCTEMBI MOHATHI O XUMHUYECKOH peakuun. Ode 3TH
CUCTEMBbI CTPYKTYPHO OPTaHM30BaHbI M0 MPUHIIMITY [TOCIEI0BATEILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUMA
Pa3HOIO YPOBHSI:
aTOMHO-MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEro ecrecTBo3Hanus; [lepuonnueckoro 3akona [[.11. MenneneeBa kak OCHOBHOTO
3aKOHA XMMHH;yYEHHUS O CTPOEHUU aTOMa U XUMUYECKOM CBSA3H;

IpeCTaBICHUNA 00 3JIEKTPOTUTHUECKOM IMCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHUS pacCMAaTPUBAIOTCS HA OCHOBE SMIIMPUUECKH TIOJyUYEHHBIX HOCMBICTICHHBIX (DAKTOB, Pa3BUBAIOTCS
NOCJIEZI0BATEIBHO OT OJIHOTO YPOBHSI K IPYTOMY, BBIOIHSS (PYHKIIMHM OOBSICHEHUS U MPOTHO3UPOBAHUS CBONCTB, CTPOCHUS U
BO3MOYKHOCTEN MPAKTUYECKOr0 PUMEHEHHUS U MOTYYEHUS U3Yy4aeMBbIX BELECTB.

OcBoeHME MPOrpaMMbl MO XUMHH CHOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUSO XUMHYECKON COCTABISAIOIIEH HAyYHOM
KApTUHBI MUpPA B JIOTUKE €€ CHUCTEMHOW MPHUPOJbI, [IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHMIO M METOJAM ITO3HAaHHS B HAYKE.
N3yyeHue XuMuu NpOUCXOIUT C MPUBIICYEHUEM 3HAHUH U3 paHee U3YUEHHBIX YUeOHbIX MpeamMeToB: «Okpyxatrouuii Mup», «buosorus.
5—7 xnacce» 1 «Pu3nka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHUHU TMPOUCXOAUT (POPMUpPOBAHME 3HAHMM OCHOB XMMHYECKOHM HAyKM Kak 00JIaCTU COBPEMEHHOTO
€CTECTBO3HAHUA, MPAKTUUYECKON AEATENHHOCTH YENOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTYphl. 3ajaya y4eOHOIo
IpeIMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XMMHUYECKUX 3HAHUW — BaKHEHIIMX (DaKTOB, MOHATUN, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYIHBIX 0000LIEHUI MUPOBO33PEHYECKOT0 XapaKkTepa, A3bIka HAyKH, B TPUOOLIEHUU K HAYYHBIM METO/aM MO3HAHUS
OpU M3YYEHHUU BEIIECTB M XUMHUYECKHX peakiHil, B (OPMUPOBAHMU U PA3BUTHUU TMO3HABATEIHbHBIX YMEHUN M WX NMPUMEHEHUU
B Y4eOHO-TIO3HABATENbHONM yueOHO-NCCIIEeI0BATEILCKON AESITETbHOCTH, OCBOEHUH MPaBUi 0€30I1aCHOr0 00pallleHus C BeIIeCTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu u3yyeHn XMMUU Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus BaKHOE 3HAUEHUE MPUOOPENN TaKue 1IeJd, KakK:

dbopMupoBaHue WHTEJUIEKTYaJIbHO pa3BUTOU JUYHOCTH, TrOTOBOMK caM000pa30BaHUIO, COTPYJHUYECTBY,
CaMOCTOSITEIbHOMY MIPUHITHIO PELICHHI,CTIOCOOHON aJanTUPOBAThCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

HaNpaBJIE€HHOCTh O0OYy4EHMUS Ha CHCTEMAaTHYECKOE€ MPUOOUIEHHE OOYyYarolMXCs K CaMOCTOSITENIbHOM MO3HABAaTEIbHOU
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NEeSATEeIbHOCTH, HAYYHBIM METOAaM MOo3HaHus, (POPMHUPYIOIIUM MOTUBAILIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUMU;

oOecrieueHne yCJIOBHM, CIIOCOOCTBYIOMIMX MPUOOPETEHUIO OOYYAIOIIMMUCS OMBITa Pa3HOOOpa3HOM NEATEIbHOCTH, MO3HAHUS U
CaMONO3HAHUs, KIIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEPCAIbHOE 3HAUYECHHE [JISl PA3IMYHBIX BHJIOB
NEeSTEeIbHOCTH;

dbopMupoBanue o6miel (yHKIIMOHATBLHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH,B TOM YHCIIE YMEHUN OOBSICHATH U OLIEHUBATh
SIBJICHHSI OKPY KAIOIIET0 MHUPA, UCIIONIB3YySI3HAHKS U OTIBIT, TTOJIYICHHBIC TTPU N3YUCHUU XUMUH, IPUMEHATh UX TPU PEIICHUHU TTPOOIeM
B [IOBCETHEBHOM KU3HU U TPYJIOBOU JIEATEIBHOCTH;

dbopMupoBaHHE y 00YJArONTUXCS TYMAaHUCTHYCCKUX OTHOIICHUM, TOHMMAHHS IIEHHOCTH XUMHYCCKUX 3HAHHWH TSI BRIPAOOTKH
IKOJIOTHUYECKH 1IeJIeCO00pa3HOr0 MOBEIEHHUS B OBITY M TPYAOBOH IEATEIHHOCTH B LIEISIX COXPAHEHHUSI CBOETO 3/IOPOBBS M OKPY>KaIOIIEH
IIPUPOJTHOM CPENBI;

pa3BUTHE MOTUBalMUM K  OOy4eHHIO,  CIIOCOOHOCTEH K  CAaMOKOHTPOJIOU CAMOBOCIUTAHHIO Ha OCHOBE YCBOCHMS
00L1eY€eI0BEYECKUX LIEHHOCTEW, TOTOBHOCTH KOCO3HAaHHOMY BBIOOPY PO U HAIIPaBICHHOCTH JalbHEUIIEro 00yUueHusl.

OO11ee 4KCI0 YacoB, PEKOMEHIOBAHHBIX Ui U3ydeHHs Xxumuu, — 136 vacoB:B 8 kiacce — 68 yacos (2 yaca B Heneno), B 9
Kiacce — 68 vacos (2 yaca B HeZEIIO).

Ji KayKI0ro Kilacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh UCIIOIb30BAHO YUaCTHUKAMU
00pa3oBaTeNbHOTO MpoIiecca B IeNsiX POpMUPOBAHUSBAPUATHBHON COCTABIISAIONICH CO/IepKaHUsI KOHKPETHOU padoyei IpOrpaMMmBl.
[Tpu sTOM 00si3aTenbHast (MHBapUAHTHAS ) YACTh COJIEPKaHUS MIPEeIMETa, YCTAaHOBJICHHAS] IPUMEPHOM padodeil mporpaMMoi, 1 Bpemsl,
OTBOJMMOE Ha €€ N3y4eHHe, JOIKHBI OBIThCOXPAHEHBI TIOJTHOCTHIO.



Coaep:xanue 00y4yeHus
8 kiace

IIepBoHaya/ibHbIE XUMUYECKHE TOHATHA (5 4.)

IIpenmer xumun. Ponb XMMHUM B )KU3HU YEJIOBEKA. XMMHs B CUCTEME HayK. Tena u BemecTBa. Pu3nueckue CBOKMCTBA BELIECTB.
ArperatHoe coctosinue BeiecTs. [loHsTHe 0 MeToaX Mo3HaHus B XUMUH. YucTeie BemecTBa U cMecu. CriocoObl pa3iefieHusicCMecei.

BemecrBa u xumuveckue peakuuu (15 4.) ATOMBI U MOJIEKYJIbl. XUMHAYECKUE 31EMEHThI. CUMBOJIBI XUMHAYECKUX AJIIEMEHTOB.
[IpocThi€ U CIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE YUCHHE.

Xumuueckas ¢popmysa. BaaeHTHOCT aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCUTEIbHAS

aTomMHas macca. OTHOCUTENbHAS MOJIEKYJIsIpHast Macca. MaccoBast 10Jisl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUH.
KomunuectBo BemectBa. Monbs. MonsipHast macca. B3anMoCBsA3b KOJIMUECTBA, MACCHIM YUCJA CTPYKTYPHBIX E€IUHUII BEIIECTBA.
Pacuérel mo popmynaM XMMUYECKUX COETMHEHU.

DU3NYECKUE U XUMHUUYECKHUE SBJICHUS. XUMUYECKasd peakus U €€ MPU3HAKA. 3AKOHCOXPAHEHUS MAaCChl BEIIECTB. XUMHUUYECKHE
ypaBHeHus. Knaccudukaius XuMUUECKUX peakivil (COeTUHEHUS, Pa3yIoKEHHUs, 3aMelleHHs, OOMEHA).
Xumuyeckuii 3KCnepumenm:

3HAKOMCTBO C XUMHUYECKOW MOCYyJ0H, mpaBuiaMud paboThl B JjabopaTtopuu M mnpuéMaMud OOpalleHus C J1abopaTOPHBIM
000py/IOBaHUEM, W3YY€HHUE W OMNUcaHue (PU3NUYECKUX CBOMCTB OOpa3IlOB HEOPraHMYECKUX BEIIECTB, HAOMIOJACHUE (PU3HMUECKUX
(TutaBieHUE BOCKA, TassHUE JIbJa, pacTUpaHUE caxapa B CTYIKE, KUMEHHE W KOHJEHCAIUS BOJbl) U XUMUYECKUX (TOpEHHE CBEYH,
MPOKAIMBAaHUE MEIHOW MPOBOJIOKU, B3aUMOJICHCTBUE Meja ¢ KUCJIOTOM) SIBJICHUM, HAOII0IEHNE U ONMKMCAHUE MPU3HAKOBIPOTEKAHUS
XMMHUYECKHUX peakiuii (pa3iokeHre caxapa, B3auMOJICHCTBHE CEPHOIM KMCIOTHI C XJIOPUAOM Oapus, pasioxenue ruapokcuaa meau (1)
IIPY HArPEBaHWH, B3aMMO/ICHCTBHE jKele3a ¢ pactBopom cosii menu (1I), uzyuenue cmocoboB pazuenenus cmecel (¢ MoMOIIbI0 MarHuTa,
bunbTpOBaHKE, BHITIAPUBAHUE, NUCTUUISAIUSA,XpoMaTorpadus), MPOBEACHNE OYHCTKH TOBAPEHHOW COJM, HAOIIOJEHNE M OMUCAHUE
pPE3YyIABTATOB MPOBEICHUS ONbITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3/IaHUE MOJIeNIed MOJIEKYJI (IIIapOCTEPKHEBBIX ).

Baxueliune npeacTaBuTe/ I HEOPraHUYECKUX BelIeCTB

Bo3ayx. Kuciopoa. Ilonsitue 00 okcuaax (6 4.)

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — aneMeHT u mpocToe BelecTBo. Haxox1eHre Kucaopo/ia B Npupoe,
(bu3nYecKue U XUMHUYECKHe CBOMCTBA (peakiuu roperus). Okcuapl. [Ipumenenune xucmopoma. CrnocoObl MOMydeHUs
KHCIJIOPOJaB Jab0paTOprU 1 MPOMBIITUICHHOCTH. KpyroBopoT kuciopoza B mpupozae. O30H — aJuIoTpoITHas MOIU(UKAITIS
KHUCJIOpOAA.

TemnoBoii 3¢ ekt XumMudeckorl peakuu, TEPMOXUMHUUECKHE YPaBHEHUS, 9K30- U SHAOTEPMHUUECKHUE peakMU. TOIIMBO: Yroib
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U METaH. 3arpsi3HeHHE BO3/1yXa, YCUJICHUE MapHUKOBOTO 3P deKTa, pa3pylieHne 030HOBOTO CIIOS.

Boaopoa. Ilousitue o kucjiorax u cossx (8 4.)

Bonopoa —sneMeHT u mpocToe BeniecTBo. HaxoxaeHue Bogopo/ia B mpupoae, Gu3nueckue 1 XMMUYECKUe CBOMCTBA, IPUMEHEHHE,
cnocoObI nmoxyyeHus. KucioTsl u couu.

Monsipablii 00bEM razoB. Pacu€Thl M0 XUMHUYECKUM YPAaBHEHUSIM.

Bonaa. PactBopsbl. Ilonsitue 00 ocHoBanusix (5 4.)

dusnueckne CBOMCTBA BOoAbl. Boxa kak pactBopurens. PactBopsl. HackllieHHbIE MHEHACHIIEHHBIE PACTBOPHI. PacTBOpUMOCTH
BEIIECTB B BOJIe. MaccoBas 10Jid BEMIECTBAB pacTBOpPE. XUMUUYECKHAE CBOMCTBA BOAbL. OcCHOBaHudA. Ponb pacTBOpOB B NMpUPOAE WB
JKA3HU 4esoBeka. KpyroBopoT BoJibl B IpupoAe. 3arpsi3HEHNE TPUPOAHBIX BOA. OXpaHau OYMCTKA MPUPOIHBIX BO/I.

OcHOBHBIE KJIACCHI HeOPrauuyeckux coequnenni (11 4.)

Knaccudukanus neoprannueckux coeaunenunit. Oxcunpl. Kiaccudukanus okcusoB: coneodpa3zyromiiue (0CHOBHbIC, KUCIOTHBIE,
am(oTepHbIe) nHecosieoOpaszyromue. Homenkiarypa okcunoB. Puznueckue 1 XUMUYECKUE CBOMCTBA OKCHIOB. [lomyueHre oKCuIoB.

OcuoBanus. Knaccudukaruss ocHOBaHUM: IMIENTOYM U HEpacTBOpUMbIe ocHOBaHMs. HoMeHkiarypa ocHoBaHui. dusznyeckue u
XAMHUYECKUE CBOMCTBA OCHOBaHMM. [lorydeHrne oCHOBaHUM.

Kucnotel. Knaccudukarus kucinor. Homenknarypa kucinoT. @usznyeckre MXUMUYECKHE CBOMCTBA KHUCIOT. Ps aKTMBHOCTH
metaiioB H.H. bekerosa. Ilonyyenue Kucior.

Conmu. Homenknatypa coseil. Duznueckue M XHMHYECKHUE CBOWMCTBA COJIEH.
[TonyueHue conen.

['eHeTnyeckas CBSI3b MEXKIY KJIaCCaMHU HEOPTAaHUYECKUX COCTUHEHUM.
Xumuyeckui s3Kcnepumenm:

KaueCTBEHHOE OIpeJIeIICHUEe COJepKaHusl KUCIOpoJia B BO3yXe, MOJydeHUue, cCoOupaHue, paclio3HaBaHUE U U3Y4EHUE CBOMCTB
KHCJIOpO/ia, HAOMIOJIEHNE B3aMMOICHCTBUS BEIIECTB C KUCIOPOJOM U YCIOBUS BO3HUKHOBEHHS W MPEKpAICHUS ropeHus (mmoxapa),
03HAaKOMJIEHHE C 00pa3llaMu OKCHIOB U ONKMCaHUE UX CBOMCTB, MOJy4eHUE, COOUpaHUe, pacCliO3HaBAaHUE U U3YUYEHHE CBOMCTB BOJAOPOAa
(ropenue), B3aumoeicTBrue Bogopoaa ¢ okcuaoM Meau (1) (BO3SMOXKHO HCIONB30BaHUE BHICOMATEPUAIIOB), HAOIIOACHUE 00pa3IoB
BEIIECTB KOJIMYECTBOM 1 MOJIb, HCCIIEAOBAHNEOCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE
pPacTBOPOB C OMpPEACIIEHHON MacCOBOM J10J1€l pacCTBOPEHHOIO BEILIECTBA, B3aUMOJICHCTBUEBO/IBI C METalaMU (HATPUEM U KaJIbLIEM)
(BO3MO>KHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB), UCCIIEIOBaHNE 00PA3IIOB HEOPTaHWUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIOCHNE
U3MCHEHUS OKPACKH HHIUKATOPOB B pACTBOPaX KMCJIOT U IIeIouei, u3ydeHne B3aumoerictus okcuaa meau (1) ¢ pactBopom cepHoi
KUCJIOTBI, KHCJIOTC METaJUIaMH, PEAKIUWd HEUTPAIHU3alMH, MOJYYEHHE HEPACTBOPHMBIX OCHOBAHHWM, BBITECHEHUE OJIHOTO METajlia
JIPYTUM U3 PACTBOPA COJIM, PELICHHUE SKCIIEPUMEHTAIBHBIX3aa4 110 TeMe «BakHeline KiacChl HEOPraHMYECKUX COCTUHEHUI.



Ilepuoanueckmnii 3akon u Ilepuoamyeckass cucremMa xumuuyeckux 3aemMeHToB [I.U. MenngeneeBa. CTpoeHue aTroMoB.
XuMudeckas cBsi3b. OKHCINTEIbHO- BOCCTAHOBHUTEIbHbIC PEAKIMHU

Iepuoauuecknii 3axkoH u Ilepuognueckasicucrema xumuueckux 3jeMenToB /. U. MengeneeBa.Ctpoenue aroma (7 4.)

[lepBble TOMBITKH KIACCU(PUKAIMM XUMHUYECKUX dJieMeHTOB. [loHsATHEe O Trpynmax CXOAHBIX HJIEMEHTOB (LIEJIOYHBIE W
ICJIOYHO3EMETBHBIC METAJUIbI, TAJIOTCHBI, HHEPTHBIETa3bl). DIIEMEHTHI, KOTOPhIE 00pa3yroT aM(pOTEPHBIC OKCHUIBI U THAPOKCHU/IBI.

Ileppnogmueckuin 3akoH. Ilepuonnueckas cucrema  xumuueckux  anemMeHtoB .M. MenneneeBa. Koporkonepuonnas u
nuHHOTIepuoaHas popmbl [lepuoanueckoit cucreMbl xumudeckux 3yemeHToB .M. Menaeneesa. [lepuoast u rpymnmbl. @uznueckuit
CMBICJI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI FJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O00JIOYEK aTOMOB mepBbix 20
XUMHUYECKUX 351eMeHTOB [lepuonnueckont cucremsl .M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO JIEMEHTA MO €T0 MOJ0KEHUIO B
ITepuonnueckoii cucreme .M. Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHUS pPaJNyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB, METAUIMYECKHMX M HEMETAIUIMYECKUX CBOWCTB IO
rpyIIaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX 3JIEMEHTOB ISl pa3BUTHUS HayKu U nipaktuku. .M.
MenzeneeB — yU4EHbBIN U TPAKIAHUH.

Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuyu (8 4.)

XuMuueckas CBSI3b. KoBanenTHas (moJsisspHast U HEMoJIApHAasi) CBA3b.  JEKTPOOTPHUIIATEIILHOCTH
XAMHUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb okucneHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakinu. [Iporeccyl OKUCIEHNUsT U BOCCTAaHOBIECHUS. OKUCIUTEN U
BOCCTaHOBUTEIH.

Xumuueckuil IKCnepumenm:

M3y4eHHE 00pa3lloB BEIIECTB METAJJIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THIPOKCH/IA IIMHKA C PACTBOPAMH KHUCIIOT U HIEJIOUCH,
MPOBEJICHUE OIBITOB, WJUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEAKIUM (TOpEHHE, PEAKIIUU Pa3JI0KEHHUS,
COCJIUHECHUS ).

Mesicnpeomemnule cesa3u

Peanuzamnus MeXNpeIMETHBIX CBS3€H MpU U3yYEHWHM XUMUU B 8 KIJlacce OCYIIECTBISCTCS 4Yepe3 MCIOJIb30BAaHME KaK OOIIUX
€CTECTBEHHOHAYYHBIX IMOHITUN, TAKU MOHATHM, ABJISIOIIMUXCA CACTEMHBIMU IS OTAEIBHBIX IPEAMETOB €CTECTBEHHO- HAYYHOTO IIUKJIA.

OOmme ecTecTBeHHOHAYYHBIC TIOHSATHUS: Hay4YHbIA (DaKT, TUIMOTE3a, TEOpHUs, 3aKOH, aHallu3, CHUHTE3, KiIaccuduKaims,
NEPUOINIHOCTD, HAOTIOJICHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPECHHE, MOICNb, SIBJICHHE.



dwusuka: MaTepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIHI, H30TOIBI, PAJAHOAKTUBHOCTh, MOJIEKYJA, DJICKTPUICCKUI 3aps,
BEIIIECTBO, TEN0, 00BEM,

arperaTHoe COCTOSHHE BEIECTBA, ra3, PU3NYCCKUE BEIUYHMHBI, SAMHHIIBI U3MEPEHUS,KOCMOC, TUTAHETHI, 3BE3 b1, COTHIIE.
buomnorus: doTocunTes, npxanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdhepa, MEHEPAIIbI, TOPHBIE MTOPOIBI, MTOJIC3HBIEHCKOTIAEMbIE, TOTUTMBO, BOJTHBIC PECYPCHI.

9 kaacce

BeuecTBo 1 XMMHYECKAs peaKkuus

IloBTOpeHue U yriay0JieHue 3HAHU OCHOBHBIX pa3iesioBKypca 8 kiacca (5 4.)

Ilepmonnuecknii 3akoH. Ilepuogmueckas cucrema — xumuuyeckux — anemeHToB .M. MenapeneeBa. CtpoeHue aToMoB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB IIEPBBIX TPEX NEPUOJOB, Kaius, KajdbUUs W HMX COCAUHEHUIB
COOTBETCTBHH C IOJIOKEHUEM 3JIEMEHTOB B IIepronyeckoi CUCTEME U CTPOEHUEM UXATOMOB.

Crpoenue BeniecTBa: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIMYECKUX PEIIETOK,3aBUCUMOCTh CBOMCTB BELIECTBA OT THIA
KPUCTAJUIMYECKON PEIETKN U BUJIa XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKHX BEIEeCTB. XMMUYECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCS K Pa3IMYHBIM
KJIACCaM HEOPTaHUYECKUX COCAUHEHUIN,TeHETUUECKAs CBA3b HEOPTaHUYECKNUX BELIECTB.

OcCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKUX peakuui (4 4.)

Knaccudukanus XUMUYECKMX peaklUil MO  pa3duyHbIM  MOpHU3HAKaM (10 YUCITY U COCTaBY YYaCTBYIOIIHMX B PEAKIHMU
BEILECTB, MO TEIIOBOMY 3(PPEKTy, M0 U3MEHEHHUIO CTENEHEH OKHUCIEHHUS XHMHYECKUX 3JIEMEHTOB, MO OOPaTMMOCTH,IO YYACTHIO
KaTanu3aropa). JK30- U SJHI0TEPMUUECKUE PEAKIIUU, TEPMOXUMUUYECKUE YPABHEHUSI.

[Tonsitue o ckopoctu xumuueckol peakuuu. [loHsaTHe 00 0OpaTHMBIX M HEOOPATUMBIX XMMHUYECKHX peakuusx. [loHstue o
TOMOT'€HHBIX U IreTeporeHHbIx peakuusx. [lonstue o karanuze. Ilonstne o XuMHuueckoM paBHOBecuU. DaKTOPHI, BIUSIONIUE HA
CKOPOCTh XUMUYECKON PEAKLIMHU U TIOJIO)KEHHE XUMUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINH, HIEKTPOHHBIN 0ajJaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHOU peakinu. CocTaBieHne
YPaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI C UCIIOIB30BaHUEM METOJa FIEKTPOHHOTO OallaHca.

DJIeKTPOJNTHYECKAAUCCONMALNS. XUMHYECKHe PeaKkiu B pacTBopax (8 4.)

Teopust ANEKTPOIUTHUECKON TUCCOLMUALMU. DJIEKTPOJUTHI U HEAIEKTPOIUTHL. KaTnoHbI, aHMOHBL. MeEXaHW3M AMCCOLHALNH
BEIIECTB C Pa3IMYHbIMH BHUIaMU XUMHUYECKOH cBsizu. CreneHs aucconuanuy. CUIbHBIE U CIa0bIe AIEKTPOIUTHIL.



Peakiiuu noHHOTOo 0OMeHa. Y ClIOBUS MPOTEKAHUS PEaKIMi HOHHOTO 0OMEHa, MOJIHbIE U COKpaIIEHHbIE MOHHBIE YPABHEHUS PEAKIIUM.
CBolicTBa KUCJIOT, OCHOBAHHM MCOJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOIUTUYECKON Aucconnannu. KauecTBeHHbIe peakiuy Ha
VoHBbL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuyeckuii skCnepumenm:

03HAKOMJICHUE C MOJICISIMU KPHUCTALIMYECKUX PEMIETOK HEOPTraHWYECKUX BEIMIECTB — METAIOB U HEMETauIoB (rpadura u
ajMasa), CJIOXKHBIX BEIIECTB (XJIOpUIA HATpPHsl), UCCICAOBAHUE 3aBUCUMOCTH CKOPOCTHM XMMHUYECKOM pEakiuu OT BO3JCHCTBUS
pa3IMYHBIX (PAKTOPOB, UCCIICAOBAHUE AJIEKTPONPOBOTHOCTH PACTBOPOB BEIIECTB, Mpoliecca TUCCOUAIIMN KUCIIOT, IeI0Yel U coeit
(BO3MO’KHO HCIIOJB30BAaHUE BUCO MATE€pUATIOB), MIPOBEJCHUE OMNBITOB, WIUTIOCTPUPYIOLIUX MPU3HAKU MPOTEKAHUS PEAKIUNUHOHHOTO
oOMmeHa (oOpa3oBaHME OCajKa, BBIJIEICHUE Tra3za, OOpa30BaHUE BOJbI), OMBITOB, WJUIIOCTPUPYIOUIUX HPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX Peakivil (TOpeHHE, PEaKIMU PaA3JIOKEHUs, COCJUHEHUs), paCllO3HABaHHE HEOPTraHUYECKUX BEIIECTB C
MIOMOIIIbI0 KAYECTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNUE SKCIIEPUMEHTAIIbHBIX 3a]1a4.

HemeTansibl 4 UX COeIUHEHUSA

O0mas xapakTepucTuKa rajoreHoB (4 4.) OcoOEHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbIeCTENeHU okuclieHus. CTpoeHue u
dbu3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — rajJoreHoB. XMMUYECKHUE CBOMCTBA Ha MpuUMepe XJiopa (B3aMMOJIEHCTBHE C METaJIaMU,
HEeMEeTaJJIaMH, Iej04aMu ). Xa0poBoopos. ConsHas KHCIOTa, XUMAYECKUE CBOMCTBA, MOTyueHue, IpuMeHenue. [lefictBue xmopa u
XJIOPOBOAOPOJa HA OpTaHU3M YeJloBeKa. BaxkHelilne XJI0puIbl U UX HaXOXKJIECHUE B IPUPOJIE.

OO0mas xapakTepucTuka 3j1eMmeHToB VIA-rpynnbl (6 4.) OcCOOEHHOCTH CTPOEHHUS aTOMOB,XapaKTePHbIE  CTEMEHU OKUCIICHHS.
Crpoenue u dbu3uYecKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOIUDUKAIIMKU KUCIOPOIa U CEPHI.
Xumudeckue cBoucTBa cepbl. CepoBOIOPOI, CTpoeHUE, (PU3UUYECKUE U XUMHUUECKHEeCBOMCTBA. OKCHUIIBI CEPhl KakK MpeaCTaBUTEIN
KUCJIOTHBIX OKCUI0B. CepHas KUCIIOTa,pu3nueckue ¥ XUMHYECKHE CBOMCTBA (0OIIME Kak MpeACTaBUTENs Kiacca KUCIOT U
crienuduyeckre). XUMUYECKUE PEaKIUH, JIekKaIMe B OCHOBE MPOMBIIIEHHOTO CIIOCO0anoydeHusi cepHol KucinoTel. [IpumeHeHue
cepHOr KUCHOTHL. COJId CEPHOM KHUCIIOTHI,KaUYECTBEHHAS peaxkuus Ha  cyiab(aT-uoH. Haxoxnenue
Cephl U e€  COCAMHEHUUB MPUPOJE. XUMHUECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpellbl COSAMHEHUSIMU CePhI(KUCTOTHBIC IO/,
3arpsi3HEHHE BO3/IyXa M BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAICHUS.

Oo6mas xapakrepucTuka 3j1eMeHTOB VA-rpynnbl (7 4.) OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEePHbIC CTETICHU OKHCIICHUS.
A3o0T, pacnpocTpaHeHHe B pupoie, Gu3ndeckne nXuMuIeckue cBoiictBa. KpyroBopor asora B mpupojae. AMMHAK, ero GuU3NIECKHe
UXUMHYECKUE CBOMCTBA, MoJlyueHne u mnpumeHeHne. Coin aMMOHHS, WX (U3UYECKHEH XMMHYECKHE CBOMCTBA, MPUMECHECHHE.
KauecTBeHHas peakius Ha HOHBI aMMOHUS. A30THAsI KUCJIOTa, €€ ToJlydeHue, (Pu3nyecknue W XUMUYECKHe CBOMCTBa (oOmue Kak
MPEICTaBUTEINS KJlacca KUCTOT U crnerududeckue). Mcnonb30BaHe HUTPATOB U COJICHAaMMOHUS B KaueCcTBe

MUHEPAIBbHBIX ynoopenuil. XumMuueckoe 3arpsAi3HEHUEOKPYKAIOIIEH Cpellbl COCTUHEHUAMH a30Ta (KUCIOTHBIE AOXKIM,
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3arpsi3HEHUE BO3/yXa,M04Bbl U BOJ0EMOB). Docdop, amtorponsbie Mogudukanuu pocdopa, Gusnyeckne MXUMHUUECKUE CBOMCTBA.
Oxkcun dochopa (V) u dochopHas kucinora, pundeckue
U XMMHUYECKHE CBOMCTBA, nosyuenue. McnonpzoBanue GpocdaroB B kauecTBE MUHEPAIbHBIX YI0OpEHUN.

Oo0mas xapakrepuctuka 3jemMeHToB [VA-rpynnsi (8 4.) Oco6eHHOCTH CTPOEHUS aTOMOB,XapaKTEpPHbIE CTETIEHU OKHCIICHHUS.
Yriepoa, auioTpoIiHbIe MOIU(UKAITUN, PACTIPOCTPAHEHHE B IPUPOIS, GU3HUECKUE U XUMUIECKHE CBOMCTBA. Ancoporus. Kpyrosopot
yraeposa B npupoae. OKCHabl yriaepoaa, X (pu3ndecKknue U XUMUYECKHE CBOMCTBA, ACHCTBUE HA KUBBIE OPTaHU3MBI, TIOJYYCHHUE H
MPUMEHEHHUE. DKOJIOTHYECKHUE MPOOJIEMBbI, CBA3aHHbIE C OkcuaoM yriepona (IV), rumore3a rinobanbHOro MOTEIUICHUS KIUMATa,
NapHUKOBBIN 3(ddekt. YronapHas KuciIoTa U €€ colM, uX (U3WYECKHMEe W XHUMHUYECKHE CBOMCTBA, MOJYYEHHUE M TPUMEHEHHUE.
KauecTBeHHas peakuusi Ha KapOoHaT- MOHBI. lcnonb3oBaHuE KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHavasIbHBIC TOHATHUS 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSIX yriiepojia (MeTaH, 3TaH, TUICH, alleTUJICH, 3TaHO,
TJIMLEPUH, YKCYCHas KucioTta). [IpupoHbie HCTOYHUKHU YTIIEBOIOPOIOB (Yrodib, MPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UXTEPEePaOOTKH
(OeH3HH), X POJIb B OBITY U MMPOMBIIITIEHHOCTH. [ToHATHE O OMOJIOTrMYECKUBAKHBIX BEIIECTBAX: )KUPAX, O€IKax, YIiIeBOJax — U UX POJIU
B )KU3HH YeJloBeKka. MaTepralibHOE €IMHCTBO OPTaHUYECKUX U HEOPTAaHUYECKUX COCTUHEHUH.

Kpemnwnii, ero ¢usmdeckue m XMMUYECKHE CBOWCTBA, MoyiydeHHe W npumeHenune. CoenuHeHus KpeMHusi B npupoje. Oomme
npencrabienus 00 okcuae kpemuus (IV) um kpemuueBoil kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxueiimue crpoutensHble MaTepUalibl: KEpaMHUKa, CTEKII0, IEMEHT, OETOH, xene300eToH. [IpobieMbl Ge30MacHOTO MCHOIB30BAHUS
CTPOUTEBHBIX MAaTEPUAJIOB B MOBCEIHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

M3y4eHHe 00pa3loB HEOPTraHUUECKUX BEIIECTB, CBOMCTB COJITHOW KUCIIOTHI, TPOBEEHNE KAUYECTBEHHBIX PEAKIIMI Ha XJIOPUI-UOHBI U
HaOJII0/ICHUE MPU3HAKOB UX MPOTEKAHUSI, OTBITHI, OTPAXKAOIINE (PU3NIECKUE U XUMUUECKHUE CBOMCTBA FAJIOTEHOB U UX COCAUHEHUM
(BO3MOXKHO HCIIOJIb30BAaHUE BHUIACOMATEPHUAJIOB), O3HAKOMJIEHUE C 00pa3lamMu XJIOPUI0B (TAJIOTEHUIOB), 03HAKOMJICHHUE C
o0Opa3iamu cepbl U €€ CoeTMHEHUSIMHU (BO3MOKHO HUCTIOJIb30BAHUE BUEOMATEPHAIOB), HAOIIOEHHE MPOIeccao0yTIIMBaHUS caxapa
MOJT ISHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KUCIIOTHI, H3y4YCHUE XUMHUUYECKUX CBOMCTB pa30aBIIEHHON CEPHOU KHUCIIOTHI,
MIPOBEICHUE KAYECTBEHHOW peaKini Ha Cyib(paT-uoH U HAONIOJCHHE TMPU3HAKA €€ MPOTEKaHWs, O3HAKOMJICHHEC (PU3UIECKUMU
cBoOMcTBaMH a30T1a, hochopa u uX coeTMHEHHI (BO3MOKHO MCIIOJI30BAHUE BUICOMATEPHUATIOB), 00pa3iiaMu a30THBIX U (HhochHOpHBIX
yInoOpeHwuil, moayueHre, cCoOnpaHue, paclio3HaBaHUE ¥ U3yUYCHUE CBOWCTB aMMHAaKa, IPOBEICHNE KAYECTBEHHBIX PEAKIIUi Ha MOH
aMMOHUS U ¢ocdaT-UOH U U3yUEHUE TPU3HAKOB UX MPOTEKAHMS, B3aUMO/IEHCTBUE KOHIICHTPUPOBAHHOM a30THOU KHUCJIOTHI C MEJIBIO
(BO3MOXXHO MCITOJIb30BAHUE BUICOMATEPHUAIIOB), M3yUYCHUE MOJICNIeH KPUCTAJUTMUECKUX PEmETOK anmasa, rpadura, dymiepena,
03HAKOMJIEHHE C MPOLIECCOM a[CcopOIUu
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PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOrasa, MojJydyeHue, coOupaHue, pacio3HaBaHue U U3y4eHUe
CBOMCTB YTJIEKHCIIOTO T'a3a, MPOBEICHHE KaYeCTBEHHBIX PEaKIMii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHHE TPU3HAKOB UX POTEKAHMUS,
03HAKOMJIEHUE C TPOAYKIIMEN CUIIMKATHOW IPOMBIIIJIEHHOCTH, PEIIEHHUE DKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe « BaxHeNlIneHeMeTasuIbl
U UX COCTUHEHUS.

MeTajuibl M UX COeIMHEHUS

OO6mue cBoiicTBa MeTaJLJIOB (4 4.)

OO6masi xapakTepUCTHUKAa XMMHYECKHUX HJIEMEHTOB — METAJJIOB HAa OCHOBAaHMM uUXIMojoxkeHus B Ilepuomuueckoil cucreme
xumudeckux sneMeHToB /.M. MenneneeBa uctpoeHus atoMoB. CTpoeHre MeTauioB. Mertajuinueckas CBA3b M METaJIMYECKas
KpUCTAUINYECKAsA  PEIETKA. OJEKTPOXUMUYECKUM psii  HanpsoKeHUM MeTawioB. (DU3MYecKne W XHMHYECKHME CBOMCTBA
MetaiuioB. OOmue cnocoos! nmoaydeHus: MmetauioB. [IoHSITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIOCOOBI 3allUTHl UX OT KOPPO3UH.
CrnaBbi(CTalb, YyTYH, TIOPATIOMUHUMN, OPOH3a) U UX IPUMEHEHHUE B OBITY U MPOMBIIIIICHHOCTH.

Baxneiimme MeTaJuibl 1 uxcoeauuenns (16 4.)

[Ilenounsie MmeTaybl: nojoxkeHue B llepuonnueckon cucreme xumuueckux 3iemeHToB J[.MI. Menaeneesa, crpoeHune ux
aTOMOB, HAX0XKJICHUE B IIPUPOJIE.

Pu3nuecKue U XMMHUYECKHE CBOMCTBA (Ha mpumepe HaTpus M Kanus). OKCUIbl U TUIPOKCUJIBI HAaTpus U Kanus. [IpuMeHeHue
LIEJIOYHBIX METAJJIOB U X COEUHECHUMU.

[[lenouyHo3eMenbHbIE META/UIBI MAarHui M KaJlblWi: TonoxeHue B Ilepuoandeckoil cucreme XxuMuueckux dsiemeHToB /J[.U.
MenpeneeBa, CTpOCHUE UX aTOMOB, HAXOXKJACHUEB Mpupoae. PU3NUeCKUe U XUMMUYECKAE CBOMCTBA MarHUs U Kajblus. Baxueime
COeAMHEHUS Kaablus (OKCUI, THAPOKCHU, cou). JKECTKOCTH BOABI U CIIOCOOBI €€ YyCTpaHEHUSI.

AsnroMuHui: nosioxkeHue B [lepuoauueckoit cucremMe xumudeckux siemeHToB .M. MeHneneeBa, cTpoeHre aToMa, HaXOXKICHUE
B nipupoje. Ousnyeckue U XMuMUYEeCKrue CBOMCTBA amOMUHUS. AMGBOTEpHBIE CBOMCTBA OKCHU/IA U THIPOKCUIA AITFOMUHUS.

Kenezo: momoxenne B Ilepronnyeckoit cucreme xumuueckux siaeMeHTOB .M. MeHaeneeBa, CTpoeHHE aTOMa, HAXOXKICHUE
B nmpupoe. Pusndeckue u XUMUIECKUE CBOMCTBA Jkesie3a. OKcubl, ruapokcuabl u conu xkenesa (1) u xenesa (111),ux cocras, cBoiicTBa
Y TIOJIyYEHHUE.

Xumuueckuii sKcnepumenm:

O3HAaKOMJIEHHE C Oo0pa3llaMd METaUIOB U CIIaBOB, MX (DU3UYECKUMU CBOWCTBAMH, H3YyUYCHHE PE3YyJIhTAaTOB KOPPO3WU METAJIOB
(BO3MOXXHO HCIIOJIH30BaHNUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHS OKCHIA KajbIlMs U HATPUS C BOJOU (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), MCCIEIOBAHUE CBOMCTB KECTKOM BOJBL, MpOllECCa TOPEHUS Kejie3a B KUCIopoAe (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPHUAIIOB),IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIU HAa MOHBI (MAarHusl, KajdblMsl, aTFOMUHUS, [IUHKA,
xenesa (1) u xenesa (111), meau (11), HaGmroAeHNE U OMTMCAHUE MTPOIECCOB OKPAIIMBAHUS TJIAMEHU MOHAMM HATPUsl, KAJIUSI U KaJIbLIHs
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(BO3MOXXHO MCHOJB30BAHKUE BHJIEOMATEPHUAIIOB), HCCIIeOBaHUE aM(POTEPHBIX CBOMCTB THAPOKCH/IA AIIOMUHUS U THAPOKCH]IA ITUHKA,
pELIEHHE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe « BaxHelIlne MeTajTbl U UX COCTUHEHUS».

Xumus 1 oKpy:kaomas cpeaa (3 4.)

BemectBa u Matepuabl B IOBCEIHEBHOM KM3HU YeJIOBeKa. bezonacHoe ncnonb30BaHue BEIIECTB U XUMUUYECKUX PEAKIUH B OBITY.
[lepBast momMoOIIb IPU XUMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpY Karollen cpeibl (mpeaeibHas qonyctuMas KoHueHntpanus Beects (nanee — [1JIK). Pons xumuun
B PEIICHUH 3KOJOTHUYECKHUX MTPOOIIEM.

Xumuueckui IKcnepumenm:

M3y4YeHHE 00pa3IloB MaTepUalioB (CTEKJIO, CIIJIaBbl METAILJIOB, TOJIMMEPHBIE MAaTEPUAIIBI).
Meorcnpeomemmnule cés3u

Peanuzamus MeXnpeaMEeTHBIX CBSI3€H MPU WM3YYECHUU XUMHUU B 9 Kiacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHSITUH, TaKW IMOHATHUH, ABJISIOMIUXCA CUCTEMHBIMHU [JISl OTIEIbHBIX MPEIMETOB €CTECTBEHHO- HAYYHOTO
LUKJIA.

OOmume ecTecTBEHHO-HAyYHbIC TOHSATHUS: HAy4dHbIM (DaKT, TUMOTE3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3, KiIacCU(pUKAIIHS,
NEePUOIMYHOCTh, HAOJIOIEHNE, YKCIIEPUMEHT, MOJCIUPOBAHUE, U3MEPEHUE, MOJICNb, SBJICHHUE, MAPHUKOBBIA 3(PEKT, TEeXHOJIOTHS,
MaTepualbl.

®usnka: Marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKIUJ, U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUI
3apsiji, MPOBOJHUKH, MOJYITPOBOAHUKH, TUDIEKTPUKU, (POTOAIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA,ras,
pacTBOp, PaCTBOPUMOCTh, KpPUCTAJUIMUECKash PEIIETKA, CIUIaBbl, (U3WYECKUE BEIUYUHBI, CIAUHUIBI W3MEPEHHUs, KOCMHYECKOE
MPOCTPAHCTBO, TJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢dotocunres, apixaHue, Ouocdepa, 3KOCUCTEMA, MHUHEPAJIBbHBIE YAOOPEHUS, MUKPO3JIEMEHThI, MaKpOJIEMEHTHI,
MUTaTEJIbHBIC BEIIECTRA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpabl, TOPHBIE TOPO/IbI, TTOJE3HBIC HCKOTIAEMbIE, TOTUIMBO, BOAHBIE PECYPCHI.
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IJNIAHNPYEMBIE PE3VIJIbTATBI OCBOEHMA ITPOI' PAMMBI 110 XUMHNN
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHHS MPOTpamMMbl OCHOBHOTO OOIIETr0 0Opa3oBaHUSl JOCTUTAIOTCS B XOJ€ OOy4YeHUS XMMHUU B
eIMHCTBE y4eOHOW M BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMU POCCHUHCKHMHU COLIMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBEHHBIMU L[EHHOCTSIMHM, MPUHATHIMU B OOIECTBE MpPaBHJIAMU M HOPMaMHU MOBEAEHUS U CIIOCOOCTBYIOT IMpoOIEccam
CaMONO3HAHUs, CAMOPA3BUTHS U COLMATN3ALUUO0YYarOIINXCS.

JIM4HOCTHBIE pe3yibTaThl OTPAKAIOT TOTOBHOCTH OOYYarOUIUXCsl PYKOBOACTBOBATHCS CHUCTEMOW IMO3UTUBHBIX IIEHHOCTHBIX
OpUEHTALIUN U PacIIMPEHUE ONbITA AEATENbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NaTPHOTHYECKOTO BOCTIMTAHMS

LIEHHOCTHOIO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY M HAyYHOMY HACJIEIWIO, TIOHMMAHHs 3HAYECHUS
XMUMHUYECKON HAYKU B )KU3HU COBPEMEHHOT000IIECTBA, CIOCOOHOCTH BIaJI€Th JOCTOBEPHON HHPOpMAIMEN 0 NEPEeIOBBIXA0CTHKEHUAX
U OTKPBITUSIX MUPOBOW M OTEYECTBEHHOM XMUMHH, 3aMHTEPECOBAHHOCTUB HAyUYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) TPa’KAAHCKOT0 BOCIIUTAHMSA:

MPEACTABICHUS] O COLMAJIBHBIX HOPMax MW MpaBUaX MEKIUYHOCTHBIX OTHOLIEHWM B KOJUJIEKTHUBE, KOMMYHUKATUBHOMU
KOMIIETEHTHOCTH B OOILECTBEHHO IMOJIE3HOM, yueOHO-HCCIEN0BaTENbCKOM, TBOPUYECKOW M JPYrUX  BHAAX  JIEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOM JAESITENbHOCTH NPHU BBIOJIHEHUH Y4E€OHBIX, IMO3HABATENIbHBIX 3a7ad, BBIMOJIHEHUHU
XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUM YYEOHBIXITPOCKTOB, CTPEMJICHUSI K B3aUMOINOHMMAHHUIO U B3aMMOIIOMOILK B MPOLECCE ITON
y4eOHOH e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE U OCTYNKH CBOMX TOBAPHUILIEH C TO3UIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C YYETOM OCO3HAHMS MOCIIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 TMO3HAHUSI:

MHUPOBO33PEHUYECKUE MPECTABICHUS O BEIIECTBE M XMMUYECKON peaKkIuu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U COCTABJIAIOIINE OCHOBY JIJIsl HOHUMAaHUS CYyIIIHOCTH Hay4YHOUN KapTUHbBI MUPA, PECTABICHUs 00 OCHOBHBIX3aKOHOMEPHOCTAX
pPa3BUTHS NPUPOJIBI, B3AUMOCBS34X YEJIOBEKA € MPUPOIHON CPEAO, O POJIM XMMHUU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;
MO03HABATENIbHBIE MOTUBHI, HAMPABJICHHBIE HA MOTyYE€HNE HOBBIX 3HAHUHN TI0 XUMHH,HEOOXOIUMBIE JTsl 0OBSICHEHUST HAOJTI0TaeMbIX
MIPOIIECCOB U SIBJICHHM, TO3HABATEILHON, MH()OPMAITMOHHON U YUTATEIIbCKOW KYJIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIHLHOM
paboThI ¢ yueOHBIMU TEKCTAMU, CTIPABOYHOM JTUTEPATYPO, TOCTYITHBIMUA TEXHUUECKUMHUCPEICTBAMU MH(POPMAITUOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOyUYEHHUIO M TO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K CaMOOOpa30BaHWIO, MPOECKTHOW U
UCCIIEI0BATENBCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTU U YPOBHS OOYYEHHUS B JaJIbHEUILIEM;
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4) dpopMupoBaHHs KYJIbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 3710pOBbIO, YCTAHOBKH Ha 3JI0POBBIN 00pa3 )KU3HU, OCOZHAHUE
MOCJICACTBUA M HENPHUATHE BPEIHBIX MPUBBIUCK (YIMOTPEOICHUS aJIKOTOJsl, HAapKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOTIOCHUS
mpaBuJl OE30MACHOCTH MPU OOpAIICHHUH C XUMHYECKUMH BEIIECTBAMU B OBITY U peabHOMN KU3HM;

5) TPya0BOr0 BOCIUTAHMS:

WHTEpPEC K MPAKTHUYECKOMY H3Y4YEHHUIO0 MpodecCuid W TPyla pa3IudHOrO poja, YBAXKECHHE K TPYAY W pe3yjibTaTaM TPYIOBOM
JEATEIbHOCTH, B TOM 4YHCJIE HAa OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 1O XHWMHH, OCO3HAHHBIM BBHIOOP WHIWBUAYaJTbHOU
TPAECKTOPUU MPOJOJDKEHUSI 00pa30BaHUs ¢ YUYETOM JTUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U
MOTPeOHOCTEH, ycemHo MPoPEecCHOHATBLHON NEATEIbBHOCTH M Pa3BUTUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalnTUPOBATHCS B
npo¢eCCUOHATILHOU Cpee;

6) IKOJIOrH4ecKOro BOCIIHUTAHHSA:

AKOJIOTHYECKH IIeJIECOO0pa3HOe OTHOIIEHHWE K TPHPOJe KaK HCTOYHUKY >KM3HM Ha 3emile, OCHOBE €€ CYIIeCTBOBAHUS,
MMOHMMAaHHUE IICHHOCTH 3JI0POBOro M 0Oe30macHOro oOpasa >KHW3HH, OTBETCTBEHHOE OTHOIIEGHHE K COOCTBEHHOMY (DM3WYECKOMY HU
MICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIEHHOCTH COOJIIOICHUS IMPAaBUI OE30IMaCHOTO MOBEICHUS IIPH PaboTe ¢ BEIICCTBAMHM, a TAKKE B
CHUTYalHX, YTPOXKAIIUX 3J0POBbIO MKU3HU JIFOJIEH;

CITIOCOOHOCTH TPUMEHSTHh 3HAHUS, IOJydaeMble TIPH M3YYECHUH XUMUH, IS PEIICHUS 3a7a4, CBA3aHHBIX C OKPYIKaFOIICH
TIPUPOTHON CPEIOM, AJISI TTOBBIIIIEHUS YPOBHS SKOJIOTHUECKOM KYJIBTYPhI, 0OCO3HAHUS TJI00ATLHOTO XapaKTepa dKOJIOTHISCKHUX ITPodIIeM
Y IyTEW UX PELICHUS MTOCPEICTBOM METOI0B XUMHUH, SKOJIOTUYECKOTO MBIIIUIEHUS, YMEHHUS PYKOBOACTBOBATHCS UM B IMO3HABATEILHOM,
KOMMYHHUKATUBHOW W COITMAJIBHOMN MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe  MerampeaIMETHBIX  pe3yJbTaTOB  BBIAENSAIOT  3HAYUMBIEHIA (POPMUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHbIE
NOHATHS (3aKOH, TEOpUs, TPUHIIUI, TUIIOTE3A, (HAKT, CUCTEMA, MTPOLIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPbIE UCIOJIb3YIOTCSIB
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEIMETAaX U MO3BOJSIOT HA OCHOBE 3HAHUM U3 3TUX NMPEAMETOB (OPMUPOBATH MPEJCTaBICHUE O
LEJIOCTHOW Hay4yHOW KapTHHE MHUPA,d YHHUBEpCAJIbHbIE yueOHbIe AeCcTBUS (TO3HABATENbHbIE, KOMMYHUKATHUBHEIE,
PETYJISTUBHBIE), KOTOpBIE 00ecrneunBaoT (dopmupoBaHue TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBIJICHUIO YU€OHOU eI TeIbHOCTH.
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Ilo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble Jornueckue aeicTBUA:

YMEHMSI MCIIOJIB30BaTh MPUEMBI JOTHUYECKOTO MBIIUICHUS MPU OCBOCHUHW 3HAHUMN: PACKPBIBATH CMBICI XMMHYECKUX IOHSITHH
(BBIACIIATH UX XapaKTepHbIE MPU3HAKH, YCTAHABIMBATh B3aUMOCBSI3b C JIPYTUMH TOHATHSAMH), HCIIOJIB30BaTh TOHATHS IS
OOBSCHEHHsI OTACIbHBIX (DAKTOB W SIBIICHWH, BHIOMpATh OCHOBAHUSA W KPUTEPHH IS KIACCU(DUKAIIUA XUMUYECKHX BEIICCTB U
XUMHUYECKUX PEaKIui, YCTaHaBIMBAaTh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXAYy OOBEKTaMU U3YYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHIYKTUBHbIC, JeAyKTUBHbBIC, 10 aHAJIOTUH), 1€JIaTh BBIBOJBI U 3aKJIIOUCHUS;

YMEHHE MPUMEHSTh B MPOIIECCE MO3HAHUS MOHATHUS (MPEIMETHBIE U METaNpPEIMETHbIC), CUMBOJIUYECKUE (3HAKOBBIC) MOJEIH,
UCIIOJIb3YEMbI€ B XUMUH, TPEOOPA30BLIBATH HIUPOKO MPUMEHSAEMbIC B XUMUH MO/JICIIbHBIC TTPEACTABICHUS — XUMUYECKUM 3HAK (CUMBOJI
AJIEMEHTA), XUMUYeCcKast popMysia U ypaBHEHUE XUMUYECKOUPEAKIIUU — MPU PELICHUH Y4eOHO-TI03HABATEIbHBIX 3a/1a4, C YUETOM 3THX
MOJICTBHBIX MPEJICTABICHUHN BBISABIATh U XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKN M3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U
XUMHUYECKUX PEAKI, BBISABIISTH OOIINE 3aKOHOMEPHOCTH, TPUIMHHO-CJICICTBEHHBIE CBSI31 U IPOTHUBOPEUMS B M3y4aeMbIX Mpolieccax
U SIBJICHUSX.
ba3oBble uccienoBare/bCKue 1eHCTBUS.

YMEHHE HCIIOJb30BaTh ITOCTABJICHHBIE BOIMPOCHI B KAYECTBE HMHCTPYMEHTA MO3HAHMS, a TAKXKE B KAayeCTBE OCHOBBI JUJIA
(dhopMUPOBaHUSI TUIIOTE3BI MO MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY KJICHHIM;

MIPUOOPETEHUE ONBITA 1O TUIAHUPOBAHWIO, OPraHU3aAIlMd M TPOBEACHUIO YYCHUYSCKHX SKCIICPUMEHTOB, YMEHHE HAOJ01aTh 3a
XOJIOM TIpoIlecca, CaMOCTOSATENLHO MPOTHO3UPOBATH €ro pPe3ysbTaT, (HOpMyIHpoBaTh OOOOIIEHHS W BBIBOABI IO pe3yJibTaTam
MPOBEJEHHOTO OMbITa, UCCIIEAOBaHUS, COCTABIISITH OTUET O MIPOJIETTAHHON padoTe.

Pabora ¢ unpopmanueii:

yYMEHHE BBHIOUpPaTh, aHATU3UPOBATH U UHTEPIIPETUPOBATH MHPOPMAITUIO PA3TUUYHBIXBUIOB U (hOPM MPEICTABICHUS, OJIyIaeMyIO
U3 Pa3HbIX UCTOYHUKOB (HAy4YHO- MOMYJISIpHAsS JINTEpATypa XUMHYECKOT0 COACPKaHUs, CIpaBOYHbIC TTocoOus, pecypchl HTEepHETA),
KPUTHYECKHU OIEHUBATh MMPOTUBOPEUUBYIO U HEAOCTOBEPHYIO MH(OPMAIIHIO;

YyMEHUE TPUMEHSTh PA3JIMYHbIE METOIbI M 3alpoChl MpPU TOUCKE W OTOOpe HMHQPOpPMAIMU U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXOMUMBIX JUIsl BBITIOJIHEHHS] YYEOHBIX W MMO3HABATENBHBIX 3a/1ad OINPEACIEHHOTO THIMA, MPHOOPETEHHE ONbITa B 00JacTH
WCIIOJIb30BaHUSI MH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBIIAJICHUE
KyJIbTYpO aKTUBHOTO WCIIONB30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BHIOMpPATh ONTUMAIbHYIO (opmy
npeacTaBiieHuss WHGOPMAIIMN W WLTIOCTPUPOBATH pEIIaeMble 3a/1adyd HECIOKHBIMHA CXEMaMH, JuarpammaMu, Ipyrumu (popmamu
rpaguKuu X KOMOUHAIUSIMU;

yMEHHE HUCII0Ib30BaTh U aHAJIU3UPOBATh B Ipoliecce Y4eOHOM M HCCIeN0BaTEIbLCKOM ACATEIbHOCTH UH(GOPMAIIUIO O BIMSHUU
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IPOMBIIINIEHHOCTH, CEJIbCKOTO X034MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOIIEH MPUPOTHOM CPeIbl.
KoMMyHMKATHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JelCTBUS:

yMEHHUE 3aJlaBaTh BOIMPOCHI (B X0/€ auajiora u (Wih) AUCKYCCHUHU) MO CYIIECTBY OOCyXaaeMoil TeMbl, (GOpMYIUpPOBATH CBOU
MPEJIOKEHHS] OTHOCUTENIBHO BHITIOJIHEHUS MPEJI0KEHHOM 3a1a4H;

MpUOOPETEHUE ONBITA TIPE3CHTAIMU PE3YIbTATOB BBITIOJIHCHUS XHUMHYECKOTO ASKCIIEPUMEHTa (J1JaOOpaTOPHOTO OIIbITa,
JabopaTopHO# pabOTHI TTO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO ITPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMU IMO3HABATENBHOW M HUCCIENA0BATEIBCKOW JIEATEIbHOCTH IMPHU PEIICHUH
BO3ZHHKAIOIIMX MPO0JIEM Ha OCHOBE YU€Ta OOIIMX MHTEPECOB M COIIACOBAaHUA MO3ULUN (0OCYXJeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE HITYPMbDY, KOOPJIMHALIMS COBMECTHBIX JEHCTBUH, ONPEACICHUE KPUTEPHUEB IO OLEHKE KAYeCTBA BHIIIOJIHEHHON paOOThI U
Apyrue);

PeryasiTuBHbIe YHUBepCaAJbHbIe y4eOHbIe JCHCTBUS:

YMEHHUE CAMOCTOSTEIBLHO ONPENEIISATh IEH JeATeIbHOCTH, TIIaHUPOBATH,0CYIIECTBIISITh, KOHTPOJIUPOBATH U ITPU HEOOXOTUMOCTH
KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTh, BHIOMpaTh Hanbosee d(PpPeKTuBHBIC COCOOBI pEIIeHUsT YYEOHBIX M MO3HABaTEIbHBIX 3a7a4,
CaMOCTOSITEJIBHO COCTaBJISITh WJIM KOPPEKTUPOBATh MPEJIOKEHHBIA alrOPUTM JCUCTBUWA TMPU BBINOJHEHHH 3aJlaHUl C Y4ETOM
MOJIYYCHHS] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX W PEAKIMIX, OIIEHUBATh COOTBETCTBUE IMOIYYEHHOTO Pe3yJibTara
3asiBJICHHOM 11€JIM, YMEHHUE UCIOJIb30BATh U aHAJTU3UPOBATh KOHTEKCTHI, IPE1JIara€MbI€ B YCIOBUHU 3aJaHUN.

NPEJIMETHBIE PE3YJIbTATHI

B coctaBe nmpeaMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 0053aTEILHOTO COACPIKAHMS, YCTAHOBICHHOTO TAHHOM (enepanbHoii paboueit
IPOTPaMMO¥, BBIACISIOT: OCBOSHHBIC OOYYArOIIMMUCS HAYYHBIC 3HAHHS, YMCHHS M CIIOCOOBI JEHCTBUH, crenuduIecKue Jis
NpeMETHON 00sacTh «XHUMHU», BUABI ACSITEIBHOCTH 1O IOJIYYCHUIO HOBOTO 3HAHHS, €T0 MHTEPIPETAlUU, NPeoOpa3oBaHUIO U
NPUMEHCHHIO B PA3JINYHBIX YYCOHBIX U HOBBIX CUTYaIIUSX.

K koHiry 00y4eHus B 8 Kjiacce MpeIMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHUH:

PaCKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKMX TMOHSATHI: aTOM, MOJEKYJa, XUMUYECKHIA DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEIIECTBO, CMECh (OJHOPOIHAS W HEOJHOPOIHAs), BAJIEHTHOCTh, OTHOCHTEIbHAs aTOMHAs M MOJICKYJISIpHAs Macca, KOJIUYeCTBO
BEIIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas JIOJII XMMHUYECKOTO DJIEMEHTa B COCAMHEHWH, MOJSPHBIA O0BEM, OKCHI, KHCJIOTA,
OCHOBaHHE, COJlb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS, XUMHUYECKash PEaKius, KIACCU(PHUKAIMS PEaKIHd: pPEeaKIuu
COCIMHEHUS, PEaKIH PA3IIOKEHHS, PEaKIUU 3aMEeIeHHsI, Peakui 00MeHa, IK30- U SHAOTEPMUYECKHE PEaKIUH, TEIIOBOH 3¢ dekr
peaknuu, Sapo aToMa, dJICKTPOHHBIN CIIOW aToMa, aTOMHas OpOHTalb, PaANyC aTOMa, XUMHYECKAasl CBs3b, MOJSAPHAS U HETOJISpHAS
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KOBAJICHTHAs CBsI3b, MOHHAS CBA3b, HOH, KATHOH, aHWOH, PACTBOP, MacCOBasl 1015 BEIIECTBA (MPOIIEHTHAS! KOHIIEHTpPAIIHs) B paCTBOPE;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSITHUH M NPUMEHATH 3TH MOHSTUS MPU ONUCAHMM BEIIECTB U HX
MIPEBPAILCHUM;

UCIO0JIb30BaTh XUMHUECKYI0 CUMBOJIMKY JIJIsi COCTaBJIeHUS (hOpMYJI BEIIECTB M YPABHEHUM XUMUUYECKUX PEaKIIUi;

OTIPEENATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCIWHEHUSAX, CTCTICHh OKHCJICHHS DJJIEMEHTOB B  OWHApPHBIX
COCJIMHEHUSIX, MIPUHAIC)KHOCTh BEIECTB K OMNPEACIEHHOMY KJIAcCy COCIWHECHMHA MO (opmyniaM, BHJI XUMHUYECKOW CBSI3U
(KOBaJICHTHAsl U MOHHAS) B HEOPTaHUYECKUX COCTUHCHUSX;

packpbiBaTh cMbIc llepuonnueckoro 3akona /.M. MenaeneeBa: JEMOHCTPUPOBATH IOHUMAHUE MEPUOIUYECKON 3aBUCUMOCTHU
CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT UX MOJOXKEeHUS B [leproandeckoil cucTeMe, 3aKOHOB COXPAHEHUS MACChI BEIIECTB, MOCTOSIHCTBA
COCTaBa, AaTOMHOMOJIEKYJIIPHOT'O YYEHHs, 3aKOHa ABOTaapo;

OMKCHIBATh U XapaKTepus3oBaTh TaOIUuHyl0 (popmy I[lepmoanueckoil CHCTEMbl XUMHUYECKHX DJIEMEHTOB: pa3iuyaTh MOHATHS
«riaBHag noarpymnmna (A-rpynmna)» u
«mobounas noarpynna (b-rpynma)», Manbie U OOJbIIME TEPHOJbI, COOTHOCUTh OOO3HAUYEHHS, KOTOpPhIE HMMEIOTCS B TabiuIie
«llepuomnueckas cucrema xumuuyeckux sneMeHTOB /.M. MeHneneeBa» ¢ 4YUCIOBBIMM XAPAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX IJIEMEHTOB (COCTaB U 3apsij sapa, o01ee YUCIo JIEKTPOHOB U PACTIPECIICHUE UX TI0 AJICKTPOHHBIM CJIOSIM);

KJIaCCU(PUIIMPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHUECKHE peakiuu (10 YUCIy U COCTaBy
YYacTBYIOIIUX B PEAKIMU BEIIECTB,NO TEIJIOBOMY dPdeEKTY);

XapaKTepru30BaTh (OMUCHIBATH) OOIME XUMUYECKUE CBOMCTBA BELIECTB PA3IMYHBIXKIACCOB, MOATBEPKAasi ONMMCAHUE TPUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINI;

MPOTHO3UPOBATHh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KAUYE€CTBEHHOTO COCTaBa,BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX
MPEBPAIICHUN B Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa 1o popMmyiie
COEIMHEHM S, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIUH;

MPUMEHSATH OCHOBHBIC OTIEPAIIMH MBICIUTEIHLHOU NEATETLHOCTH — aHAJIU3 U CHUHTE3,CpaBHEHUE, 0000IIECHHE, CUCTEMATH3AIINIO,
KJaccu(uKaiumioo, BBISBIICHUEC TPHUYUHHO- CIEJCTBEHHBIX CBSI3ed — JUIsli M3YyYCHHUS] CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHi,
€CTECTBEHHO-HAYYHBIC METOIbI IO3HAHMSI — HAOIIOJICHUE, H3MEPEHUE, MOJISTTUPOBAHNE, SKCTICPUMEHT (PEaIbHBINA U MBICIICHHBIN );

CJIeIOBATh MPaBUJIaM TMOJIH30BAHUS XUMHUYECKON MOCYI0N U TaOOpAaTOPHBIM 000PYy/IOBaHHWEM, a TaKXe TMpaBWIaM OOpaIleHus
C BEIIeCTBAMH B COOTBETCTBUUC MHCTPYKIIMSIMU 10 BHIMIOJTHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OIBITOB MO TIOJIYYCHHIOW COOUPAHUIO
ra3o00pa3HbIX BEIIECTB (BOAOPOJA M KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C OINpENeIEHHOW MAacCOBOM J0Jeld pPacTBOPEHHOTO
BEILIECTBA, [JIAHUPOBATh UIIPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI IO PACIO3HABAHUIO PACTBOPOB LIECIIOYEN M KUCIOT C MOMOUIBIO
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WHIUKATOPOB (1akMyc, peHondTaaenH, METUIIOpaHX U IPYTHE).

K koHny oOyueHuss B 9 Kjacce npeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpa)xkaTb CPOPMUPOBAHHOCTH Y
00y4aromuxcst yMEHHUH:

PacCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX MOHITHI: XMMHUYECKHM JJIEMEHT, aTOM,MOJIEKYJa, MOH, KaTUOH, AHHWOH, IIPOCTOE
BEILECTBO, CJIOXHOE BEIIECTBO, BAJIEHTHOCTh, AJIEKTPOOTPHULATEIIBHOCTD, CTEIIEHb OKHCIICHHS, XUMHUYECKAsl PEeaKUus, XUMUYECKas
CBsI3b, TEIUIOBOM J(P(EKT peakiuu, MOJb, MOJSPHBII O00BEM, pAcTBOP, OSJCKTPOJHUTHI, HEIIEKTPOIUTHI, AJIEKTPOIUTHUECKAST
JUCCOLIMAINS, PEaKIMd HOHHOrO0 OOMEHa, KaTajau3arop, XUMHUYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTUMBbIE pEeaKIuH,
OKHUCJIMTEIIbHO-BOCCTAHOBUTENBHBIE PEAKLIMHU, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCIEHUE W BOCCTAHOBJICHHE, aAJJIOTPOIMS,
amM(OTEpPHOCTh, XUMHUYECKAsl CBSI3b (KOBAJEHTHAs, HIOHHAS, METAILTMYECKAs ), KpUCTAUTMYECKAs PEIIETKA, KOPPO3HsI METAJUIOB, CIUIABBI,
CKOpPOCTb XMMHUYECKOMN peaklny, peIesbHO qonycrumas konuentpanus [1/IK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUN W NPHUMEHATh 3TH NOHATHS IPU ONHCAHMM BEIIECTB M UX
IIPEBPALLCHUN;

MCIIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY JJIsl COCTaBJIEHUS! (POpMYJI BELIECTB U YPAaBHEHUI XUMHUECKUX PEaKIIN;

ONpENENATh BaJ€HTHOCTb M CTENEHb  OKUCIEHUS  XUMHUYECKHX  DJIEMEHTOBB COCAMHEHMSAX Pa3JIMYHOIO COCTaBa,
PUHAJIEKHOCTh BELIECTB K ONpeAeTEHHOMYKIAcCy COECOUHEHHUH Mo (opmysaMm, BUI XMMHUYECKOM CBS3U (KOBaJIEHTHAs, MOHHaf,
MeTaJIJIMYecKasl) B HEOPIaHWYECKUX COEIUHEHMSIX, 3apsi MOHA MO0 XMUMHUYECKOH (opMylie, XapakTep Cpelbl B BOJHBIX pacTBOpax
HEOPTraHWYECKUX COCIMHEHNI, TUIl KPUCTAIUINYECKON PEMIETKH KOHKPETHOTO BELIECTBA;
packpbiBaTh cMbica [lepuoandeckoro 3akona [[.11. MenneneeBa u 1eMOHCTPUPOBATh €r0 MOHUMAHUE: OMKMCHIBATH U XapaKTEPU30BaTh
Tabnnunyto popmy Ileproanueckoil CHCTEMbl XUMUYECKUX DJIEMEHTOB: pa3jinyaTh NOHIATHUS «rJaBHas noArpynna (A-rpynmna)» u
«mobouHas noarpynna (b-rpynmna)», mansie u O00JbIINE
NEPUOJIbI, COOTHOCUTh OOO3HAUYEHHs, KOTOpPbIE UMEIOTCS B IMEPUOAMYECKONW TaOIUIEe,C YACIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS
aTOMOB XMMHMUYECKHUX 3JIEMEHTOB (COCTaB M 3apsll sijipa, 00Ilee YUCIIO JIEKTPOHOB M PACIpPEACNICHUE UX MO JIEKTPOHHBIM CIOSM),
OOBACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB AJIEMEHTOB M MX COCIMHEHMIMB Mpenenax MajblX MEepUoJ0B U TIJIABHBIX
HNOATPYIII ¢ Y4ETOM CTPOCHHS HX aTOMOB;

KJIACCUPUIIMPOBATh  XUMHUYECKHE  DJIEMEHTBhl, HEOPraHMYeCKHe  BEIIECTBA,XMMHUYECKHE peaKIHH (TI0 YUCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, N0 TEIUIOBOMY 3(PQEKTy, M0 U3MEHEHHIO CTENEeHEeW OKHUCICHHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATh) OOIIME U CHEIU(PUUECKHE XMMHUYECKHE CBOMCTBA MPOCTBIX M CJOXKHBIX BEIIECTB, MOJATBEPKIas
ONMCaHUE MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

COCTABJISITh YPABHEHUS AJIEKTPOJIUTHYECKON IUCCOLMALMU KUCIOT, IIEJIOYEe W COJied, MOJHBIE U COKPAIIEHHBIE YPAaBHEHHUS
peakuuii MOHHOIO OOMEHA, YpaBHEHMs PEaKLMH, MOATBEPKIAIOIIMX CYIIECTBOBAHME T€HETHMUECKOM CBSA3M MEX]y BEIIECTBAMHU
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Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEaKIUN MOCPEACTBOM COCTABICHUS 3JEKTPOHHOrO OajaHca 3TUX
peakuuii;

IPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCUMOCTU OT MX CTPOECHHS, BO3MOKHOCTUIIPOTEKAHUSI XUMUYECKUX MPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCTISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,MaCCOBYIO JIOJTI0 XUMUYECKOTO 3JIEMEHTa o (hopMyJie
COETMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUECKON peaKIIni;

coOJII01aTh MTpaBuJia MOJIb30BAHUS XUMUYECKON TOCY0M U 1a00paTOPHBIM O0OPY/IOBAHUEM, a TaKKe IpaBUiia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHHC MHCTPYKIUSIMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOTyYEHUIOU COOMPAHUIO
ra3o00pa3HbIX BEHIECTB (aMMHAaKa U YIJIEKUCIIOTO ra3a);

IPOBOAMTH PEAKIUH, MOATBEPKIAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHBIX BEILECTB: PACIIO3HABAThH OINBITHBIM IMYTEM XJIOPU-,
Opomuz-, noauAa-, kapooHat-, ¢ocdar-, CUIMKaT-, Cylab(paT-, TUIPOKCUI-UOHBI, KATUOHBl AMMOHHUS M MOHBI U3YYE€HHBIX METAJIOB,
IPUCYTCTBYIOLIME B BOJHBIX paCTBOPAaX HEOPTaHUUECKHUX BEIIECTB;

IPUMEHSATHh OCHOBHBIE OIEpAli MBICIIUTEIbHON AESITEIbHOCTH — aHAJIU3 U CUHTE3,CpaBHEHUE, 0000IIeHnEe, CUCTEMATU3alIHIO,
BBISIBJICHUE TPUUNHHO-CJICICTBEHHBIX CBS3€H — JJI M3Y4YE€HUs CBOMCTB BELIECTB U XUMUUECKHUX PEAKIIMii, €CTECTBEHHO- HAYyUHbIE
METO/Ibl TO3HAHUS — HA0JII0/IEeHUE, U3MEPEHNE, MOJIEIINPOBAHNE, SKCIIEPUMEHT(PEabHbIA U MBICIICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Kosun4yecTBo 4acos
Ne HanmeHoBaHMe pa3jeioB U TeM DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTpoJabHbie IIpakTHYeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMHS — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U MTPAKTUUECKOU 5 2 bubmorexa HOK
' P https://m.edsoo.ru/7f41837c
NeSTETbHOCTH YeTIOBEKa
bubmuorexa [JOK
1.2 B 1 1
CLIECTRA 1 XMMHITECKHE pearitin > https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
51 Bosznyx. Kucnopon. ITonsitie 06 5 1 bu6nuorexa [IOK
' OKCHAX https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilondarue o kuciorax u 8 1 bubnuorexa [JOK
' COJISX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [Tonsitue 00 5 1 1 bu6mmoreka [JOK
' OCHOBAHUAX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COECIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucreMa xumudeckux 3j1eMeHToB /[, U. MenaeseeBa. CTpoeHne arToMOB. XMMHYeCKas
cBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PEaKIUN

3.1

[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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XHUMHYECKUX djeMeHToB /I, M.
MenaeneeBa. CtpoeHne aToma

XUMHYeCKas CBA3b.

3.2 OxucurenyHo- 8 ngs?;;fsgsiggﬁmsm
BOCCTAHOBUTCIBbHBIC peaKHI/II/I
Hroro no paszery 15 ffffﬁfﬁfﬁﬁfmssn
Pe3epBHOE BpeMs 3 bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

8 kiace

HaumenoBanue
pa3aeaoB U TEM
y4eOHOro MpeaMeTa

Ne
/o

KonnuectBo
YacoB

Conepxanue oOy4eHHs

OCHOBHBIE BUIBI IEATEILHOCTH
00yJaroImmxcs

Pa3znea 1. [lepBoHavyaibHbIE XMMUYECKH

€ IIOHATHUA

1.1 | Xumus — BaxxkHas 5
00J1aCTh
€CTECTBO3HAHUS U
MIPAKTUYECKON
JeSITEIbHOCTH
YyeloBeKa

IIpenqmeT xumuu. Posib XuMuu B )KU3HU
YeJioBeKa. XUMUS B CHCTEME HayK.

Tena u BemectBa. PU3HUECKHUE CBOMICTBA
BEII[ECTB. ATperaTHOE COCTOSTHUE
BemecTB. [loHsATHE 0 METOax MO3HAHUS
B XUMHUU. YUCThIE BEIIECTBA U CMECH.
CriocoObI pa3ieieHus] CMECEH.
Xumuueckuii yKcnepumenm:
Jlemoncmpayuu:

3HAKOMCTBO C XUMUYECKOUN MOCY10M,

C MpaBUIaMu pabOThHI B Ja0OpATOPUU U
nprueMamMu o0palieHus ¢ 1abopaTopHbIM
000py1I0BaHUEM.

dusnyeckue cBocTBa 00pas3IoB
HEOPTaHUYECKUX BEIIECTB — METAJIOB

1 HEMETAJLJIOB.

Cnioco0slI paszjeneHust cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMSL, XpoMaTorpadusi).

PackpbIBaTh CMBICT H3y4aE€MbIX ITOHSATHH.
PackpbIBaTh posib XUMHUU B IPUPOJIE U
YKU3HU YEJIOBEKA, €€ CBA3b C IPYTUMU
HayKaMH.

Pa3zanuaTh uncThIC BENIECTBA U CMECH;
OJHOPOJIHBIE U HEOHOPOIHBIE CMECH.
PaznnyaTe pu3nyeckre 1 XUMHUECKHE
SIBJICHMS.

CrnenoBath aaropuTMam UCTOJIb30BaAHUS
AKCIIEPUMEHTAJIBHBIX METOA0B —
HaAOJIIOJICHUS M DKCIIEpPUMEHTA.
HaOmronaTh ¥ onuceIBaTh OOBEKTHI

IIpU TIPOBEJACHUU JEMOHCTPALIUM U
71a060paTOPHBIX OTBITOB MO U3YICHHUIO
(bU3UYECKUX CBOMCTB BEIIECTB, CIIOCOOOB
pa3JelICHUs] CMECEU BEIIECTB.
[IpoBOANTE XUMHUYECKUI IKCTIEPUMEHT
NIpU pa3JejieHuy cMecel (Ha mpumepe
OYMCTKHU IMOBAPEHHOM COJIN) B XO/JI€
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Jlabopamopnvie onvimol:

N3yuyeHue u onrucanue pU3nIecKux
CBOMCTB 00pa3L0B HEOPraHUUECKUX
BEILECTB.

N3ydenne cnocoO0B pazjieneHus cMmecei
(C MOMOIIIbIO MAarHUTA).

Ipaxmuueckue pabomol:

Ne 1. IIpaBuna paboThl B 1abOpaTOpuu 1
npUEMBI 00OpalleHus ¢ 1a00paTOPHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpumepe
OUYMCTKH ITOBAPEHHOM COJIN)

npakTuYecko padoTsl Ne 2.

CrnenoBaTh NpaBUIIaM MOJIb30BAHUS
XUMUYECKOHN MOCyA0i U J1ab0paTOPHBIM
000pyIOBaHUEM, a TaK)Ke MpaBUIaM
oOpanieHus: C XMMUYECKUMHU BEILIECTBAMHU
B COOTBETCTBUM C MHCTPYKIIUEH

IIPY BBIITOJIHEHUH TPAKTUYECKON

pabotsr Ne 1.

BricTpanBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha nH(pOpMAINIO U3 yUeOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHH

1.2.

Bemiectsa n
XUMUYECKUE
peaKuuu

15

ATOMBI U MOJIEKYJIBL. XUMUYECKUE
aneMeHTbl. CUMBOJIbI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOKHbBIE
BeIEeCTBAa. ATOMHO-MOJIEKYJISIPHOE
y4EeHHUE.

Xumudaeckasi popmyia. BaneHTHOCTD
aTOMOB XMMUYECKHUX JIEMEHTOB.
3aKOH ITOCTOSTHCTBA COCTABA BELIECTB.
OTHOCUTENBHAS aTOMHAsI Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBas 1011 XMMUYECKOTO 2JIEMEHTA
B COCJIMHEHHNH.

OnpenensaTs MPU3HAKUA XUMHUYECKUX
pEeaKInii, yCIOBUS MX TPOTEKAHUSI.
OOBACHATDH CYIIHOCTh (PU3UYECKUX U
XUMUYECKUX SIBJICHUH C TOUKH 3pEHUS
ATOMHO-MOJICKYJIIPHOTO YUCHHUSI.
KnaccudummpoBars xummuieckue
peakiuu (1o YUCIIy U COCTaBy
pearupyromux u 00pa3yromxcs
BEIIIECTB).

Cocransath popmysibl OMHAPHBIX
BEIIECTB 110 BAJICHTHOCTH U OTIPEIEISATh
BaJICHTHOCTH 10 ()OpMyJiaM BEIIECTB.
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KonnuectBo BemecTBa. Moiib. MonsipHast
Macca. BzauMoCBs3b KOJIMUECTBA, MACChI
Y YUCJa CTPYKTYPHBIX €IUHULL BEIIECTBA.
Pacuértel o hopmysiaMm XUMUYIECKHUX
COEIMHEHUN.

PuU3NYECKUE U XUMUYECKUE SIBIICHHUS.
XUMHUYECKAs peaKus U €€ MPU3HAKHU.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHEHUS.
Knaccudukanuys XuMU4ecKUx peakiui
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumMenm:
Jlemoncmpayuu:

dusndeckrue CBOMCTBAa 00pa3IloB
HEOPraHUYECKUX BEUIECTB — METAIIJIOB U
HEMETAJJIOB.

OOpa3sIibl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue saBieHus (TUIaBJIeHUE BOCKa,
TastHUE JibJIa, paCTUpPAHHE caxapa

B CTYIIKE, KUTIEHUE U KOHJCHC AU
BO/IbI).

XuMUYeCKHe sIBJeHUs (TOPEHHUE CBEYH,
MPOKAJIMBAHUE MEAHOMN TPOBOJIOKH,
B3aNMOJEHUCTBUE COJIbI WU MEJIa

C COJISTHOW KMCJIOTOM).

Hab6nronenue npu3HakoB NpOTEKaHUS

PaccTaBnath ko3 HUITMEHTHI

B YPaBHCHUSIX XUMUYCCKUX PEAKITHM.
HabmronaTte 1 onmuceiBaTh 00BEKTHI

IIPY POBEJICHUH JICMOHCTPAITUN 1
71a00paTOPHBIX OMBITOB.

[IpoBoaUThH BHIYUCIEHUS IO (POpMyTIaM
XUMUYECKUX COSAMHEHUN U YpaBHEHUSIM
XUMUYECKUX PEaAKIIHi.

[IpuMeHATh €CTeCTBEHHO- HAYYHBIC
METOJIbI TTO3HAHUS (B TOM YHCIIE
HaOJI0ICHUE, MOJICTUPOBAHUE,
AKCIIEPUMEHT ¥ OCHOBHBIC OTICPAITHH
MBICJIUTETILHOMN NESITeTbHOCTH
(cpaBHEHHE, Ki1acCU(pUKALIHS)
BricTpauBath pa3BépHyThIe TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOH

Ha nH(pOpMaIIo U3 yueOHHUKA U
CIIPaBOYHBIX MAaTE€PUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
ammapar Kypca XuMUHU
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XUMHUYECKUX peaklmii (pa3ioKeHue
caxapa, B3aMOJICIICTBHE CepHOU
KHUCJIOTHI C XJIOPUAOM Oapusi, MOTydeHUE
U pasnokenue ruapokcuaa meau (1)
NP HAarpEeBaHUU, B3aUMO/ICHCTBHE
*xeiesa ¢ pactBopoM coiu meau (11).
OnBITHI, WILTIOCTPUPYIOIINE 3aKOH
COXPAHEHUS MaCCHl.

Jlabopamophvie onvimoi:

Co3panue mozened MOIeKyl
(I1apoCTEePIKHEBBIX ).

Omnucanue GpU3NUECKUX CBOMCTB
00pa3Il0B HEOPTaHUUECKUX BEIIECTB —
METAJIJIOB U HEMETAIJIOB.

Hab6mronenue ¢pusznueckux (miaBieHUe
BOCKa, TasTHHUE JIb/1a) 1 XUMUIECKIX
(ropeHue cBeuu, MPOKAJIMBAHNE METHOM
MIPOBOJIOKH) SIBJICHUH.

Habmtoienue v onvcanue Npu3HaKkoB
MPOTEKaHUS XUMHYECCKUX PEaAKITHHA
Pa3HBIX THIIOB.

Buviuucnenus:

OTHOCHUTEIIBHON MOJIEKYJIIPHOU MacCChI
BEIIECTB, MOJISIPHOM MaCChI, MACCHI
BEIIECTB, MACChl M KOJIMUECTBA BEIIECTBA;
MacCOBOM 1011 XUMHUYECKOTO JIEMEHTa
no (popmyiie coenuHEeHHUS;
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10 YPABHEHUSAM XUMHUYECKUX PEAKIIUM:
KOJIM4ECTBA, MACCHI BELIECTBA

10 U3BECTHOMY KOJINYECTBY, Macce
pEareHTOB WU IPOIYKTOB PEaKIUU

Hroro no pazneny

20

Pa3ue.11 2. Baxkneiimmue NMpEeaACTABUTE/IN HCOPTAHNYIECCKUX BEIIECCTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcumax

6

Bosnyx — cmeck razos. CocTaB Bo3ayxa.
Kucnopon — aneMeHT u npocroe
BelecTso. Haxoxaenue kucinopoaa

B MIPUPOJE, PUBNUECKHE U XUMUYECKUE
CBOMCTBa (peakuuu roperusi). OKCHUIbIL.
[Tpumenenue kuciaopoja. Crnocoobl
MOJIYYEHHS KUCTIOpO/1a B 1a0OpaTOpUu U
IpOMBINUIEHHOCTU. Kpyroopor
Kucaopoaa B mpupoae. O30H —
aJJIOTPOIIHAsA MOAU(DUKAIIS KUCIOPOA.
TennoBo# 3G HEeKT XUMUIECKON peaKilni,
TEPMOXUMHUYECKUE YPAaBHEHMUSI, K30~

Y 3HJIOTEPMHUYECKHUE peakuuy. Tommso:
yrojib U MEeTaH. 3arps3HeHue BO3lyXa,
yCWJICHHE MapHUKOBOTO 3 dekTa,
pa3pylIeHre 030HOBOTO CJIOSI.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOPOJa B BO3yXe

[Tomyuenue, cobupaHnue, pacrno3HaBaHNe

Hcnonp30BaTh XUMUYIECKYIO CHMBOJIUKY
JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJIEKYJISIPHBIX YPABHEHUM XUMUYECKUX
PEAKLHM C yYaCTUEM KHCIOPOA.
XapakTepu3oBarh (ONMKUCHIBATH) COCTAB
BO3/lyXa, (GU3NYECKUE U XUMUYECKUE
CBOMCTBA KHCIIOPOJIa, CTIOCOOBI €T
MOJIYYCHHUS], TPUMEHEHUE U 3HAUCHHE
B IIPUPOJIC M KU3HH YETIOBEKA.
CpaBHMBaTh peaKIIMU TOPEHUS U
MEJICHHOTO OKUCIICHUSI.

OOBICHATH CYIIHOCTh IKOJIOTHIECKUX
po0sieM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3IyXa.

CrnenoBath npaBuaaM 0€30MacHOM
paboThI B TabOpaTOpUM MpU
WCITIOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000pyI0BaHUs, a TAKXKE TIPaBUIaM
oOpallleHHs C TOPIOYMMU BEIIIECTBAMH.
[TnanupoBaTh U OCYIIECTBISATH HA
MPAKTUKE XUMUYECKHE IKCIIEPUMEHTHI,
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Y M3y4YEHHE CBOMCTB KUCIOPO/Ia.
HaoOmronenne B3anMo1eiCTBUS BEIIECTB
C KHUCJIOPOJIOM U YCIIOBUS
BO3HUKHOBEHUS U MPEKPAICHUS TOPCHUS
(moxapa).

JlabopamopHhuwiii onvim:

O3HakoMJIeHHE ¢ 00pa3IiaMi OKCHJIOB U
OIMMCAHHE UX CBOMCTB.

Ilpaxmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHCJIOpOJa, U3yUYCHHUE €T0 CBONCTB.
Buviuucnenus:

MOJIEKYJISIPHOM MacChl KMCJIOPOa U
030Ha Ha OCHOBAHWU aTOMHOM MacCChbI
XHMHYECKOT'0 DJIEMCHTA;

KOJIMYECTBAa, MacChl BEIIECTBA

10 YPaBHEHUSIM XUMUYECKHUX PEAKITUI

MPOBOAUTHL HAOJIIOACHUS, AEIaTh BBIBOIbI
10 pe3yJibTaTaM SKCIEPUMEHTA

IpU IPOBEACHUM JTAOOPATOPHBIX OMBITOB
U IPAKTUYECKON pabOTBHI.

BbIyucisTh KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyIIIIE.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMOPOi

Ha uHGOPMAIIUIO U3 YUCOHHKA U
CIIPAaBOYHBIX MaTEPHUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YUYECHHBIN OHATUNHBIN
amnmapar Kypca XuMuu

2.2

Bonopon. [loustue
0 KHCJIOTaX U COJISIX

Bonopon — aneMeHT u mpocToe
BeniecTBo. Haxoxaenue Boopoaa

B IIpUpo/Jie, pusznueckue u XMuMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nony4yeHust. Kucmorel u comnm.
MounsipabIit 006EM razoB. Pacu&Tsl

110 XUMHUYECKUM YPABHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[Tonyuenue, cobupanue u

PackpsIBaTh CMBICH U3y4aeMbIX OHATHN
Y IPUMEHSITh 3TH TIOHATHUS NMPU ONTUCAHUU
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapaxkTepu3oBaTh (OMUCHIBATH)
bu3nUecKue 1 XUMUIECKHUE CBONCTBA
BOJIOPO/Ia, CITOCOOBI €ro MOJy4eHHUS,
IPUMEHEHHUE.

Cobupath npubOp M5 MOTYyUCHUS
BOJOPO/JA.

Hcnonp30BaTh XUMHUYECKYHO CUMBOJIUKY
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pacro3HaBaHHUE BOJIOPO/IA.
B3aumoeiicTBrE BOJOpOa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzaumojeiicTBre KMCIOT ¢ METaJJIaMHU.
Ilpakmuueckas paboma.

No 4. TTonyuenue u coOupaHue BOJ0OpOa,
M3y4YE€HUE €r0 CBOWCTB.

Buviuucnenus:

00BEMa, KOJIMYECTBA BEIICCTBA I'a3a

10 €r0 U3BECTHOMY KOJINUECTBY
BEIIIECTBA UJIN 00BEMY;

00BEMOB T'a30B 110 YPaBHEHUIO PEAKIIUH
Ha OCHOBE 3aKOHA 00OBEMHBIX OTHOIIICHUIN
ra3oB

IUTS COCTaBIJICHUsT (hOPMYJT BEIIECTB,
MOJICKYJISIPHBIX YPaBHEHUH XUMHUECKUX
peaxiuii C yaacTueM BOJOpOa.
BBIYHCIATE MOJSIPHYIO MaccCy BEIECTB;
KOJIMYECTBO BEIECTBA, 00BEM Tasa,
MaccCy BEIIeCTBa;

[TpoBOIUTH PacUEThI 0 ypaBHEHUSIM
XUMUYCCKUX PEAKITHi: KOJIMIeCTBa,
00BEMa, MacChl BEIIECTBA 110 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce peareHTOB
WM TIPOAYKTOB PEAKITHH.

CrnenoBath ipaBmiiaM 0€30I1acHOM
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMUYECKOU TIOCY IBI U
000pyIOBaHUs, a TAKKE IIPaBUIIaM
oOpallleHHs ¢ TOPIOYUMHU BellleCTBaMU

B OBITY.

[TmarrpoBaTh M OCYIIECTBIIATH Ha
NPAKTHKE XUMUYICCKUE SKCIICPUMEHTHI,
IIPOBOJIUTH HAOJIOCHMSI, CTIATh BHIBOJIBI
IO Pe3yIbTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIIIS

2.3

Bopa. PactBopsl.
Ilouarue
00 OCHOBaHUSIX

duznueckue cBoiicTBa Boabl. Bomaa kak
PacCTBOPUTEIb. XHUMUUYECKUE CBOMCTBA
BO/IBI.

OcHoBaHu4.

PackppiBaTh CMBICIT H3y4aeMbIX TTIOHATHN
Y IPUMEHSTH 3TH MMOHSATHS IPU ONTUCAHUU
CBOMCTB BEIIECTB U UX MIPEBPALLICHUN.
XapakTepu3oBaTh GU3UIECKHUE U
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PactBopsl. Ponb pacTBOpOB B ipupoae u
B KU3HU YesnoBeka. KpyroBopot Bojib
B [IPUPOJE. 3arpsi3HEHUE MTPUPOIHBIX
BoJ. OXpaHa U OYMCTKA MPUPOAHBIX BOJ.
HacplllieHHbIE ¥ HEHACHIILICHHbBIC
pacTBOpbl. PacTBOpUMOCTh BEHIECTB

B BoJic. MaccoBas 10J11 BEIecTBa

B PacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBOpeHME BEMIECTB € pa3auyHON
PacTBOPUMOCTBHIO.

B3auMopencTBre BOAbI ¢ METAINIAMU
(HaTpUEeM U KaJIbLIUEM).
HccnenoBanne pacTBOPOB KUCIIOT U
HIEJ0YEH C TOMOIIBIO UHIUKATOPOB.
JlabopamopHvie onvimul
UccnenoBanre ocoOeHHOCTEN
pPacTBOPEHUSI BEUIECTB C PA3IMYHON
PacTBOPUMOCTBHIO.

[IpurorossieHue pacTBOPOB

C ONPENCIEHHOW MAaCCOBOM JOJIEH
PacCTBOPEHHOTO BENIECTBA.
Ipaxmuueckas paboma

No 5. IIpurotoBieHue pacTBOPOB

C ONPENEIEHHON MACCOBOM J0JIEN
PacTBOPEHHOIO BELIECTBA.

XUMUYECKHE CBOMCTBA BOJIbI, €€ POJIb KaK
PacTBOPUTEIIS B IPUPOIHBIX IIPOIECcCcax.
CocTaBnsTh ypaBHEHUS XMMHUECKHUX
peaKuui ¢ y4aCTUEM BOJIBI.

OOBACHATH CYIIHOCTh SKOJIOTMUECKUX
po6JieM, CBSI3aHHBIX C 3arpsA3HEHUEM
IPUPOJIHBIX BOJI, CIIOCOOBI OUUCTKH BOJbBI
OT MIPUMECEH, MEPHI 1O OXPaHe BOJ

OT 3arps3HEHMUS.

[1marrpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI, IPOBOAUTH HAOIIOICHUS,
JIeNIaTh BBIBOJIBI IO PE3yJIbTaTaM
HKCMEPUMEHTA IPU MIPOBEACHUU
71a00paTOPHBIX OIMBITOB M MPAKTUIECKON
paboTHI.

CrnenoBaTh npaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIIOJIb30BaHUU XUMUYECKON TIOCY bl U
000py10BaHUS.

[TpoBOAUTH BEIYHMCICHUS C IPUMEHEHUEM
MOHATHUS «MaccoBas J0JIs BEIIeCTBA

B pacTBOPE».

BricTpanBath pa3BEpHyThIe TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha MHGOPMAIIHIO U3 yUeOHUKA U
CIPaBOYHBIX MAaTEPUATIOB, TPAMOTHO
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Buviuucnenua:
C MCITOJIb30BAHUEM TIOHATHSA «MaccoBas
JIOJIs1 BEIIECTBA B PACTBOPE»

VCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
arrapar Kypca XuMHAH

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN

11

Knaccugukanus HeopraHmueckux
coequHennit. Oxkcunpl. Knaccudukanus
OKCHJIOB: cOJIe00pa3yromiue (OCHOBHEIE,
KHCIJIOTHBIE, aM(POTEpHBIE) U
HeconeoOpasyromue. Homenkiarypa
okcu0B. du3nyeckrue 1 XUMUYECKUE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcnoBanusi. Knaccudukaius ocHoOBaHUM:

IETOYN U HEPACTBOPUMBIE OCHOBAHHS.
HomenknaTtypa ocHoBaHMi1. ®u3nyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[Tosryuenne 0OCHOBaHUU.

Kucnotsl. Knaccudukaius Kucior.
Howmenknarypa kucnor. @usnyeckue
Y XMMHUYECKUE CBOMCTBA KUCIOT. Psin
aktuBHOCTH MeTtaiuioB H.H. bekerona.
Ilomy4yeHue KHUCIIOT.

Conu. HomeHknatypa conei.
DU3UIECKUE U XUMUYECKUE CBOMCTBA
conen. ITomyuenue coen.
['eneTnyeckas CBSI3b MEXKIY KilacCaMU
HEOPTaHUYECKUX COCTMHECHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudumuposars nzyuaemolie
BEILIECTBA M0 COCTABY U CBOMCTBAM.
Cocrapnsatb HOpMyIbl OKCHIOB, KUCTIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEKTyHApPOIHOW HOMEHKJIaType.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMUYECKUX CBOUCTB
U3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCATCS.

CocTaBisiTh MOJIEKYJISIPHBIC YPABHEHUS
peaKUMM, UIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA U CITOCOObI
MOJIYYEHHUSI BEUIECTB U3yUECHHBIX
KJIACCOB/TPYIII, a TAKXKe
MOATBEPKIAIOIINX T€HETUYECKYIO
B3aUMOCBSI3b MEXKAY HUMH.
[Tpou3BOAUTH BHIYKCICHUS

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIHil.
[InannpoBaTh U OCYIIECTBIATh

Ha MPAKTHUKE XUMHUYECKHUE
AKCIIEPUMEHTHI, POBOIUTH HAOIIOICHMS,
JieJaTh BBIBOJIBI IO pe3yJibTaTam
AKCIIEPUMEHTA IIPU NPOBENCHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKUX
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OO6pa3ibl HEOPraHUYECKUX BEIIECTB
Pa3JINYHBIX KJIACCOB.

OMBIThI, WITIOCTPUPYIOIINE XUMHUECKUE
CBOMCTBA KJIACCOB HEOPTaHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

OmnpeneneHue pacTBOPOB KUCIIOT U
LIEJI0YEH € TIOMOIIBI0 UHIUKATOPOB.
N3ydeHne B3auMOAEHCTBYS KACIIOT

C METAJUIAMH, PEAKLINNA HEUTPAITN3ALUN.
B3anmonenicTBue pactBopa cepHON
KUCIIOTHI ¢ okcuaom menu (II).
ITonmydyeHne HEpaCTBOPUMBIX OCHOBAHUU.
BrITecHeHUE 0JIHOTO METAJIIA IPYTUM
13 pacTBOpa COJIH.

Ipaxmuueckas paboma

Ne 6. Pemenune skcniepuMeHTAIBHBIX
3a7a4 1o reMe «BaxxHenmme Kkinaccol
HEOPTaHUYECKUX COETUHEHUI.
Buiuucnenus:

110 YPaBHEHUSIM XUMHUUYECKOU PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacCh
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOJYKTOB PEAKIIUU

pabor.

Crnenosats npaBuiiam 0e30macHoOM
paboThI B TabopaTopuu

IIPU UCTIOJIH30BAHUU XUMHUECKOU
MIOCY/IbI U 00OPYTIOBAHMUSI.
BricTpauBath pa3BépHyTHIC TUCEMEHHBIE
U YCTHBIE€ OTBETBHI C OIIOPOI

Ha nH(pOpMAINIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VCIIOJIb30BaTh U3YYEHHBIN NOHATUNHBIN
anmapar Kypca XuMuu

Uroro no pazgeny:
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Paznen 3. Ilepuoanuyeckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3jeMmeHToB /. . MenneneeBa. CTpoeHue
aToMOB. XMMHUYECKasl CBA3b. OKHUCJIUTEIbHO-BOCCTAHOBHUTEIbHbIEC PeaKIMU

3.1 | Ilepnoanueckuii
3aKOH U
[lepnonnyeckas
cucTema
XUMHYECKHX
2JIEMECHTOB

Ctpoenue atoma

J1. 1. Menaeneena.

7

[lepBble MONBITKU KIacCUPUKALINU
XUMHUUYECKHUX AJIeMeHTOB. [loHsATHE

O rpynmnax CXOJHbIX 3JIEMEHTOB
(111eJI0YHBIE U IET0YHO3EMETBHBIE
METaJlIbl, TaJOTeHbl, HHEPTHBIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yroT
aMmdoTepHbIe OKCUJIBI U TUAPOKCHUJIBI.
ITepunonnueckut 3akoH. [lepuognueckas
CHUCTEMa XUMHUYECKUX JIIEMEHTOB

J.N. MenneneeBa. KopoTkonepuoanas u
JUTMHHOTIEpUOAHAS (hOPMBI
[Teproauyeckoil CUCTEMbI XUMUYECKHUX
anemenToB [[.1. MenneneeBa. [lepuonabl
Y rpynmbl. PU3HYECKHIN CMBICI
MOPSIAKOBOrO HOMEpa, HOMEPOB MEPHOIa
U TPYIIIbI AJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3oromnbl. DnekTponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XMMUYECKUX DJIEMEHTOB
ITeprnoandeckoi CHCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHYECKOTO JIEMEHTA

IO €10 MoJoXeHuto B [leprnoanueckoit
cucreme JI.11. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHUS panyca

PackpeiBaTh CMBICT IEPUOANYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«llepuonnueckas cucremMa XUMUYECKUX
aneMmeHTOB [[.1. MeHnaeneeBay.
MopenupoBaTh CTPOEHUE aTOMA,
SHEPreTUYECKUX YPOBHEN U OAYPOBHEN
IIPY TTIOMOIIH PUCYHKOB, 3JIEKTPOHHBIX
KOH(MUTypaluii U 3JIEKTPOHHO-
rpaduueckux Gopmyi.

[losicHATh pU3NYECKUA CMBICIT
IIOPSIAKOBOI'O HOMEpa, HOMEPOB IIEpUOA
Y TPYIIBI DJIEMEHTA.

XapakTepu3oBaTh XUMHYECKUE SJIEMEHTHI
MEPBBIX TPEX MEPUOJIOB, KAIAM, KAJIbLIUH
Y UX COEITMHEHUS T10 TTOJIOKEHHIO

B lIlepnonnueckoit cucreme

JI.1. MeHnpaeneena.

OOBsACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHECHUU CBOVMCTB XUMUYECKUX
AJIEMEHTOB (U3MEHEHHUE PanyCOB
aTOMOB, JIEKTPOOTPULATEITLHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUM

B IIpeJIeJIaX MAJIBIX IEPUOJOB U IJIaBHBIX
IOATPYII C Y4ETOM CTPOECHUSA UX
aTOMOB;
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aTOMOB XMMHUYECKUX 3JIEMEHTOB,
METAJTUYECKUX U HEMETAJUTMYECKUX
CBOMCTB 10 TpyINaM U MepHoaaM.
3nauenue [lepuoauyeckoro 3akoHa u
ITeproan4ecKkoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB JJIsl PA3BUTHSI HAYKH U
npaktuku. .M. MenzaeneeB — yuyéHbli U
IpaKIaHH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopenicTBre ruIpoKCcUaa [IMHKA

C paCTBOpAaMH KHUCJIOT U IIET0YECH.
MopenupoBaHue CTPOCHUSI MOJIEKYJ
MIPU TOMOIIY PUCYHKOB, MOJIEJIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «llepuonnueckas cucrema
XUMUYECKUX JIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol

O3HakoMJIeHHE ¢ 00pa3aMi METAJJIOB U
HEMETAIIJIOB

VYyacTBOBaTh B COBMECTHOM paboTe

B I1ape WJIU TPYIIIIE.

BricTpanBaTh pa3BEpPHYTHIE TUCHBMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHGOPMAIIMIO U3 YUeOHUKA U APYTHUX
VCTOYHUKOB, B TOM unciie HTepHera

3.2

XUMHUYECKasl CBA3b.
OKHUCIINTEIILHO-
BOCCTAHOBUTECIIHLHBIE
peakuumn

Xumudeckas cBsa3b. KoBajgeHnTHas
(monsipHast U HETIOJISIPHAS) CBSI3b.
DIIEKTPOOTPUIIATEIHBHOCTh XUMUUECKHUX
anieMeHTOB. MonHas cBsa3b. CTENEHD
okuciaeHuss. OKHUCINTEIbHO-
BOCCTAHOBUTEIbHBIE peakiuu. [Tpoiieccrl

PackppiBaTh CMBICIT M3y4aeMBbIX TOHATHH.
OnpenensaTh BUI XUMUUYECKON CBSI3U

B COCIMHCHMUH.

MopenupoBaTb CTPOEHUE MOJIEKYJI

IIPY IMOMOILM PUCYHKOB, MOJEJIEH,
ANIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
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OKHUCJICHUS] 1 BOCCTAHOBJICHUS.
OKuCIUTENN U BOCCTAHOBUTEH.
XUMHUYECKHUH SKCIIEPUMEHT: U3yYEHUE
00pa3IioB BEIIECTB METAJUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCU/IA IIMHKA C PACTBOPAMH KUCIIOT
Y LIEJI0YEN, TPOBEICHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuuii (ropeHue, peakiuu
Pa3JIOKEHUsI, COCTUHCHUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OMNBITHI, WITIOCTPUPYIOIINUE TPUMEPHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX
peakiuit (ropeHue, peakiuu
Pa3JIOAKEHUSI, COSTUHEHMUS])

Hcnonp30BaTh XUMAYECKYHO CUMBOJIUKY
JUISL COCTaBJIEHUs (POPMYJT BELIECTB,
AJIEKTPOHHOIO OalaHca peakiuii.
Onpenenarb CTENEeHb OKUCIEHUS aTOMOB
XUMUYECKUX IJIEMEHTOB 10 (opMysiaM U
COCTaBIATH (OPMYJIIbI OMHAPHBIX
COEIMHEHHH 10 CTENIEHU OKUCIICHUS
aTOMOB XMMUYECKHUX 3JIEMEHTOB.
OnpenensiTe OKUCIUTEID U
BOCCTAaHOBUTEINb. PacCcTaBisATh
KOA(PPULIMEHTHI B CXeMaX MPOCTHIX
OKHCJIMTEIIEHO-BOCCTAHOBUTEIBHBIX
peakumii METOOM JIEKTPOHHOTO
Oananca.

HaGnronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAIM3UPOBATh U J€NaTh
BBIBO/IbI.

HUcnone3zoBate UKT niag co3panus
MOJIEJIEN, TIOATOTOBKH MIPE3EHTALINM,
JOKJIa/I0B IO TEME.

BricTpanBaTh pa3BEpPHYTHIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
UHPOPMAIUIO U3 yUeOHHUKA U IPYTHX
MCTOYHHKOB, B TOM unciie IHTepHeTa

Hroro no pazgeny 15
PesepBHOE Bpems 3
OBUIEE YHMCJIO YACOB 68
[10 ITPOI'PAMME

34




9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uupoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BeniecTBO 1 XUMHYeECKHE PeaKIun
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 bubnuorexa [HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubnnoreka [HOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLIHAITHSI. 8 1 1 bubmuotexa [JOK
' XHUMHUUYECKHUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 snemenToB VIA-rpynmel. Cepa u e€ 6 bubmorexa LOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 snemeHToB |VA- nbl. YTIepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITHEL. pos https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHCHUS
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Hroro no pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bu6nmoreka [IOK
3.1 Obmue cBoHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6nuoreka [IOK
3.2 Baxneiime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmaorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmiorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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9 kaacce

Ne
/o

HaumenoBaunue
pa3aeaoB U TEM
y4eOHOro npeaMera

KomnnuectBo
94acoB

Conepxanue o0yueHus

OcHOBHBIE BHJIBI JIEATEITLHOCTH
00yyJaromuxcs

Pa3Ile.]1 1. BemeCTBO U XUMHYICCKHE PCaKIIUN

1.1

[ToBTOpEHUE U
yrayOieHne 3HaHU
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiacca

5

[lepnonnueckuii 3akoH. [leproanueckas
CHUCTEMA XUMHUYECKUX JIEMEHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XMMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
MEPUOAO0B, KNS, KaJIbIUA U UX
COE€IMHECHHUU B COOTBETCTBUU

C TIOJIO’KEHUEM DJIEMEHTOB

B [lepnoanyeckon cuctemMe U CTpOEHUEM
MX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON
CBSI3U. THUIBI KPUCTATIMYECKUX
pPEUIETOK, 3aBUCUMOCTh CBOWCTB
BEILIECTBA OT TUIA KPUCTAJINYECKOU
PEIIETKY U BUIA XUMUYECKOMN CBA3U.
Knaccudukanus u HomeHKIaTypa
HEOPraHUYECKHUX BEUIECTB. XMUMUYECKUE
CBOMCTBA BEIIIECTB, OTHOCSIIUXCS

K PA3JIMYHBIM KJ1acCaM HEOPTraHUYECKUX
COCJIMHEHMI, T€HETUYECKasl CBS3b
HEOPraHMYE€CKUX BELIECTB.

XapaKTepI/IBOBaTB XUMHUYCCKHUEC JJICMCHTEI
IICPBLIX TpéX IICPHUOI0B, KAJIUA U KaJIbIIUA

I10 UX MOJIOKEHUIO B llepnoanueckon
cucteme 1. 1. Menneneesa.
KnaccuduumpoBats 1 Ha3bIBAThH
HEOPTaHUYECKHUE BEUIECTBA N3YYEHHBIX
KJIACCOB.

OmnwuceiBaTh 00IIME XUMUYECKHE
CBONMCTBA BEILECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKIAATh CBOWCTBA IIPUMEPAMHU
MOJIEKYJISIPHBIX YPABHEHUN XUMHUYECKUX
pEaKIUu.

Onpenensats BUJ XUMUYECKOU CBSI3H U
TUIl KPUCTAJUIMYECKOU PEILIETKU
BEILIECTBA.

IIporso3upoBaTth CBOMCTBA BELIECTB

B 3aBUCUMOCTH OT X CTPOECHHUSI.
BricTtpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTEpUAIIOB, TPAMOTHO
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Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJICHHE C MOJICTIAMU
KPUCTALTNYECKUX PEIIETOK
HEOPraHMYECKHUX BEILIECTB — METAJLJIOB
U HeMeTaJlIoB (TpaduTa u aimMasza),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

WCIIOJIb30BaTh U3YYEHHBIN OHATUWHBIN
amnrapar Kypca XuMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHUYECKUX
peakuuii

Krnaccudukanus XuMHUUECKUX peaklnui
10 Pa3JIMYHBIM MPU3HAKAM (TI0 YUCITY U
COCTaBY Y4aCTBYIOIIUX B PEAKIIUU
BELIECTB, N0 TEIJIOBOMY 3P QEKTY,

10 U3BMEHEHUIO CTENIEHEN OKUCIICHHUS
XUMUYECKUX JIEMEHTOB,

0 00OpPaTUMOCTH, IO YYACTHIO
KaTajauzaTopa). IK30- U
SHAOTEPMUYECKUE PEAKLIUH,
TEPMOXUMHUYECKHE YPABHEHMUS.
[ToHATHE O CKOPOCTH XUMUYECKON
peakuuu. [TonsiTue 06 0OpaTUMBbIX

U HEOOPAaTUMBIX XUMUYECKUX PEAKITUSX.
[ToHsiITHE O TOMOTEHHBIX U TE€TEPOreHHBIX
peakuusx. [lonstue o karanuse.
[ToHsiTHE O XUMUYECKOM PABHOBECHH.
@akTopbl, BIAUSIOIIME HA CKOPOCTh
XUMUYECKOMN peaKIuu U MOJ0KEHNE
XUMUYECKOTO PABHOBECHSI.
OKHCIINTENEHO-BOCCTAHOBUTEIILHBIE

PackpbIBaTh CMBICIT H3y4aeMbIX TOHIATHIMA
Y IPUMEHSTH 3TH TTOHSATHUS TIPU ONHUCAHUH
CBOMCTB BEILIECTB U UX MPEBPAIICHUI.
KnaccuduimpoBats XuMuyeckue
PEaKIIUU 110 PA3TUYHBIM IPU3HAKAM.

Y cTaHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOUN peaKIy OT Pa3IUIHbIX
(bakTopoB.

ITIporHo3upoBath BO3MOKHOCTH
MPOTEKaHUS XUMHUSCKHUX TIPEBPAIICHNAN
B Pa3IUYHBIX YCIOBUSIX.

OnpenensiTe OKUCIUTEIb U
BoccTtaHoBuTenb B OBP.

CocTaBisaTh 2JIEKTPOHHBIN OanaHC
pEaKIInH.

[Tpon3BOANTE BBIYUCICHUS

M0 XUMUYECKUM YPABHCHHUSIM.
VYyacTBOBaTh B COBMECTHOM padoTe

B MIape WJIK TpyIIIe.

BricTpanBath pa3BEpHyTHIC TUCEMEHHBIE
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peaKIMU, HIEKTPOHHBIN OajaHC
OKHUCIIUTEIIbHO-BOCCTAHOBUTEILHOM
peakuuu. COCTaBJIEHUE YpaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peakuii ¢ UCTOIL30BaHUEM METO/IA
AIIEKTPOHHOTO OasiaHca.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHYECKON peaKkuuu OT BO3AECHCTBUS
pa3IMYHBIX (PaKTOPOB.

OnBbIThI, WILTIOCTPUPYIOLINE TPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIOXKEHHUSI, COETUHEHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMa U MACCHI
peareHTOB WU MPOIYKTOB MO
YPaBHEHUSM XUMHUUYECKUX peaKIuii

Y YCTHBIE OTBETHI C OIIOPOM

Ha nHGOPMAITUIO U3 YIeOHUKA 1
CIPABOYHBIX MAaTEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh N3yYECHHBIA MIOHATUMHBIN
amnrapar Kypca XuMuu

1.3

DNEKTPOIUTHYECKAS
JTUCCOTTHAITHS.
XUMHUYECKHUE
peakmuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M JUCCOIUAILIMU BEILIECTB

C Pa3JIMYHBIMU BUJAMU XUMHUYECKOU
cBs3u. Crenens nuccoranui. CHIbHBIC
U CJ1a0bIe AJIEKTPOJIUTHIL.

Peaknium nonnoro oomMena. Y cioBus

PackpbIBaTh CMBICI U3y4aEMbIX TOHATHH,
a TAKXE€ CMBICII TEOPUH
BJICKTPOJIUTUUECKOU TUCCOIHALIHH.
OOBSICHATH TPUUMHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEIIIECTB, PA3IndaTh CIA0bIC M CHIIbHBIC
3JIEKTPOJIUTHI.

CocTaBTh ypaBHEHUS TUCCOLIUALINHT
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POTEKaHUS peakuii HOHHOTO OOMEHa,
MTOJTHBIE ¥ COKPAIIEHHBIEC HOHHBIE
ypaBHeHUs peakiuii. CBoCTBa KUCIIOT,
OCHOBAHUU U COJIEN B CBETE
Ipe/ICTaBICHUN 00 PJEKTPOIUTUYECKON
nucconuanuu. KauecTBeHHbIE peakinuu
Ha WoHbI. [loHsATHE O THAPOIU3E CONEN.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

UccnenoBanue 31eKTpOPOBOIHOCTH
pacTBOPOB BEIIECTB, IIpoiiecca
JTUCCOLIMAIINY KUCIIOT, IIeJI0YeH

U coJiei (BO3MOYKHO UCIIOJIb30BaHUE
BHJICOMATEPUAJIOB).

OnbIThl, WUTIOCTPUPYIONIKE MPU3HAKU
IPOTEKaHUs peakIMil HOHHOTO OOMeHa
(oOpa3oBaHue ocajika, BbIJEICHUE Ta3a,
00pa3oBaHUE BO/IBI).

Pacnio3naBanue HEOPraHMYECKHUX
BEIIECTB C ITOMOIIbIO Ka4e€CTBEHHBIX
peakiuii Ha UOHBI.

JlabopamopHhwiii onvim:

N3yuenne mpu3HaKOB MPOTEKAHUS
peakIuyu HOHHOTO 0OMEHa B pacTBOpax
AJIEKTPOIUTOB (C 0Opa3oBaHUEM OCAJIKA,
BbIJICJICHUEM Ta3a, 00pa30BaHUEM BOJIbI).
IIpakmuueckas paboma:

KHUCJIOT, IIEJI0YEH U COJICH, MOJIHBIC U
COKpalIEHHBIE HOHHBIE YPABHEHUS
XUMHUYECKUX PEAKIM HOHHOTO OOMEHa,
KpaTKHE€ NOHHBIE YPABHEHHUS POCTHIX
peakui TUAPOJIN3a COJIEH.
XapakTepu3oBaTh O0IINE XUMUYECKHUE
CBOICTBA BEIIECTB PA3JIMYHBIX KIACCOB
Ha OCHOBE T€OPHUHU DJICKTPOIUTUUECKOU
JUCCOLMALINK; TOATBEPKIATh CBOMCTBA
MPUMEPAMHU MOJIEKYJISIPHBIX Y HOHHBIX
YPAaBHEHUN XUMUUYECKUX PEAKLINM.
PemaTe sxcniepuMeHTaIbHBIE 3aa41

10 TEME.

II;manupoBaTh U OCYIIECTBIISITh

HA MPAKTUKE XUMUYECKUE
AKCTIIEPUMEHTHI, POBOIUTH HAOIIOICHUSI,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM
JKCIIEPUMEHTA MPU NPOBEICHUN
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiiaM 0€30M1acHOMN
paboThI B J1a0OPATOPUH TTPU
MCMOJIb30BaHUH XUMUYECKON MOCY bl U
o0opyI0oBaHUSI.

[TpoBOANUTH BHIUUCIICHUS 10 XUMUYECKUM
YPaBHEHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe
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Ne 1. Pemenue akcnepruMeHTaIbHBIX
3a/1a4 10 TEME.

Buiuucnenus:

10 YPABHEHUSAM XHUMHUYECKUX PEAKLIMI

B [Iape WM TpyIIIE.
BricTpauBaTh pa3BEpHYTHIEC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIMIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
Nutepuera

Hroro no pazneny

17

Paznen 2. HemeTa/JIbI M KX COCIUHEHUSHA

2.1 | Obmas 4
XapaKTepUCTUKA
XHMHUYECKUX
3JIEMEHTOB
VIIA-rpynmnsi.
["anmorensl

OO6mas XxapakTepUCTHKA raJOTeHOB.
Oc00EeHHOCTH CTPOEHHUS ATOMOB,
XapaKTEPHbIC CTETICHU OKUCIICHMUS.
CrtpoeHue u puznuecKkrue CBOMCTBa
MIPOCTBIX BEIIECTB — FAJIOTCHOB.
XUMHUYECKHUE CBOMCTBA HA TIPUMEPE
xJj0pa (B3auMOEHCTBHE C METAJNIaMHU,
HEMeTaJIaMH, IeJI0YaMu).
XnopoBogopoa. CossiHast KUCIIOTA,
XMMHUYECKUE CBOMCTBA, MOJIyYEHHE,
IpuMeHeHue. JlencTBue xaopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M YEJIOBEKA.
Baxnenmme Xa0puabpl 1 KX HAX0XKICHUE
B IPUPOJIE.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

OMBITHI, OTpaXkaroIue GU3NICCKUe U
XAMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COeIMHEHUH (BO3MOKHO MCITOJIb30BAHUE

OOBsICHATH O0ITHE 3aKOHOMEPHOCTHU

B U3BMEHEHUH CBOMCTB HEMETAIIJIOB U UX
COCJIMHEHUI B MpeIesiax MajbIX
MIEPUOJIOB U TJIABHBIX IMOATPYIII
[lepuonnyueckoi CUCTEMbI XUMUYECKHUX
3JIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (pU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB
raJIOreHoOB (Ha MpUMEpE XJI0pa) U
CJIOXHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HATPHs), CIOCOOBI UX
MOJIy4eHUs], IPUMEHEHHE U 3HAaUCHHE

B IIPUPO/IE U KU3HU YEJIOBEKA.
Onpenensatb XJIOPUA-UOHBI B PACTBOPE.
[1manupoBaTh U OCYIIECTBIISITH

Ha MPAKTUKE XUMUIECKHE
HKCIIEPUMEHTHI, POBOIUTH HAOIIOACHHS,
JienaTh BBIBOJIBI 10 pe3yjbTaTam
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BUJIEOMATEPHUAIIOB).

O3HakomiieHHe ¢ 00pa3uaMu XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHmuwiii onvim:

N3ydenue CBOMCTB CONSTHON KUCIIOTHI.
[IpoBeneHME KAYECTBEHHBIX PEAKITHA
Ha XJIOPUJI-UOHBI.

IIpakmuueckas paboma

Ne 2: Tlosrydenue CONMSTHOU KUCIIOTHI,
WU3y4YEHHE €€ CBOUCTB.

Boruucnenus:

M0 YPaBHEHUSAM XUMUYECKUX PEAKIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE

HKCIIEPUMEHTA MTPU MPOBEJCHUU
71a00pATOPHBIX OMBITOB M MPAKTUYECKUX
paborT.

CrnenoBaTh npaBuiiaM 0e30MMacHON
paboThI B J1aOOpaTOpHUH

IIPU UCTIOIB30BaHUN XUMUYECKOM
Hocyzbl U1 000pyT0OBaHUS.

BricTpanBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHPOpMAITUIO U3 yueOHUKA U
CIPAaBOYHBIX MAaTEPHATIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHHBIN
anmnapar Kypca XuMuu

2.2

OOmas
XapaKTepUCTUKA
XUMHYECKUX
2JIEMEHTOB
VIA-rpynmnsl. Cepa
1 €€ COCIUHECHUS

OO6m1ast xapaKTepUCTHKA SJIEMEHTOB
VIA-rpynnsl. OcOO€HHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTEIICHU
OKHUCJICHHUS.

CrpoeHnue u puznueckre CBOMCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPHI.
AmoTporHbie MOIU(UKAIIIN KUCTIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA CEPBI.
CepoBo10po/1, CTpOCHHE, PU3NUECKUE U
XMMHUYECKUE CBOMCTBA.

OKcubl cephl Kak MpeICTaBUTE TN
KHCJIOTHBIX OKCHJIOB.

CepHas kuciota, puandyeckue u
XUMHUYECKHEe CBOMCTRBA (00IIHE KaK

OOBICHATH O0IIIME 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynmnsl 1 UX COEAUHEHUN C yYETOM
CTPOCHUS UX aTOMOB.
XapakTepu3oBaTh GU3NUECKHUE U
XUMHYECKUE CBOMCTBA MTPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHECHUHN
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHUCJIOTHI, CyJIb(aToB), CIOCOOBI UX
MOJTYyYEHHUS], IPUMEHEHUE U 3HAUCHUE

B MIPUPOJIC U )KU3HU YETIOBEKa.
Onpenenats HaMM4UE CyIb(aT-nHOHOB
B PacTBOpE.

OOBSICHATH CYIITHOCTh KOJIOTHYECKUX
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IPEACTABUTEIIS KJIAacca KUCIOT U
cnerupuueckre). XuMUYIECKAE PEAKITUH,
JIeKaNIUe B OCHOBE MPOMBIIILIEHHOTO
croco0a MoJy4YeHHs CEPHOM KUCIIOTBHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsI peaKkiMsl Ha CyJIb(aT-HOH.
Haxoxnenue cepol U €€ COeIMHEHUN

B IIPUPOAE. XUMUYECKOE 3arps3HCHUE
OKPYXaroUIEH Cpeibl COCTUHEHUAMU
cephl (KUCIOTHBIE A0/, 3arpsi3HEHUE
BO3]lyXa U BOJJOEMOB), CIIOCOOBI €T0
MPEIOTBPALICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu.

O3zHakomIIeHHE ¢ 00pa3liaMH Cephl U e€
COeMHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
Hab6nronenue nporecca 00yrivBaHus
caxapa IoJ 1elCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
Jlabopamopnvie onvimul:

N3yueHne XuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOUN KUCIIOTHI.
[IpoBeneHne KaueCTBEHHOM peaku Ha
cynb(dar-uoH u HabIIOICHUE TPU3HAKA
€€ POTEKaAHUSA

npo0JieM, CBSI3aHHBIX C TIepepaboTKOM
COCIMHEHUN CEPBI.

[1maHupoBaTh U OCYIIECTBIISTh

Ha MPAKTUKE XUMUYECKHE
HKCIIEPUMEHTHI, IPOBOJIUTH HAOIIIOICHHS],
JIeNaTh BBIBOJIBI 110 pe3ysibTaTaM
HKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 0€30MacHOM
paboThI B J1abOpaTopuu

IPU UCIIOJIb30BAaHUU XUMUYECKON
MOCYJIbl U 000PYI0BAHUS.

[Tpon3BOIUTH BBIYHCICHUS

M0 XUMUYECKUM YPaBHEHUSIM.
Hcnonp30BaTh IpH BBITIOTHEHUH
y4eOHBIX 3aJaHUI TEKCThI YUYCOHHKA,
CTIPaBOYHbBIC MaTEPUAITBI
(ITepuonnyeckyro cucTeMy XUMHUYECKUX
anemenToB [{. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUN U
coJieil B BOJE, 3JIEKTPOXUMHUUYECKUN PSIIT
HaIpsHKEHUN METaIOB).

Hcnonp30BaTh Npy BBHIOTHEHUH
yueOHBIX 3aJJaHUI U B TIPOLIECCE
UCCIIEIOBATENLCKOM NeATeTbHOCTH
HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy
XUMHUYECKOTO COJEP>KaHUsl, CTPAaBOYHbIE
MaTepuaibl, pecypcsl UuTepHera
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2.3

Oobmas
XapaKkTepUCTUKA
XUMHUYECKUX
3JIEMEHTOB
VA-rpynsl.

Azort, pocdop u ux
COETUHEHMUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIEC CTENIEHU
OKHUCJICHHUS.

A3OT, pacnpocTpaHEHUE B IPUPOJIE,
bu3nUecKre U XUMHUYECKUE CBOMCTBA.
Kpyrosoport a3ora B npupoze.
AMMHaK, ero (U3UIECKUE M XUMHUISCKHEC
CBOWCTBA, MOJIyYCHUE U TPUMEHECHHUE.
Conu ammoHnuMs, UX (PU3UUECKUE U
XUMHYECKUE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHas peakiiyisi Ha HOHBI
aMMOHWUSI.

A30THas KHCIO0Ta, €€ MOJTy4YECHHUE,
bu3nUecKue 1 XUMUYECKHUE CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuuecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPAIbHBIX
yno0peHnii. XMMUYECKOe 3arpsi3HEHHE
OKPY’KarOIIEU CPEIbl COCTUHEHUAMU
a30Ta (KUCIIOTHBIE TOKIH, 3arPsI3HEHUE
BO3/1yXa, TOYBBI U BOJIOEMOB).
docdop, anmnorpomnHbie MoaUPUKAIIAN
docdopa, hpu3nIeCKre 1 XUMUICCKHE
coiictBa. Okcun docdopa (V) u
docdopHas kucnora, GU3NIECKUE U

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MCHEHUH CBOWCTB 3JIEMEHTOB
VA-rpynnel 1 X COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

Xapaktepu3oBaTh PU3NYECKHUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azora u pocdopa 1 UX COeTUHESHUM
(amMmmMmaka, coueil aMMOHUS, Q30THOM
KHCJIOTHI, HUTPATOB, okcua (ocdopa (V)
u pocdopHoit kucnoTel, hocdaTon),
CIOCOOBI UX TOJIYYCHUS, IPUMEHEHHE U
3HAYCHUE B MMPUPO/IE U )KU3HU YEIIOBEKA.
Omnpenensate HOHBI aMMOHUA U (hocdat-
HWOHBI B PACTBODE.

OOBSICHATB CYIITHOCTh YKOJIOTHICCKUX
po0JIeM, CBSI3aHHBIX ¢ HAXOXKICHUEM
coelMHeHui a3ota u ochopa

B OKpY>Kalollel cpeae.

[1maHupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
HKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHNUS,
JieaTh BBIBOJIBI IO PE3yJIbTaTaM
AKCIIEPUMEHTA TIPH MPOBEIACHUU
71a00PATOPHBIX OMBITOB M MPAKTUUECKOU
paboTHI.

CrnenoBaTh nmpaBmiaM 0€30TaCHOM
paboThI B 1abOpaToOpuu
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XMMHUYECKUE CBOMCTBA, MOJYUYCHHE.
Hcnonb3oBanue GocharoB B KaUECTBE
MUHEPAJIbHBIX yI00pEHUH.
Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakoMIIeHHE ¢ PU3NYESCKUMU
CBOMcTBaMu a3oTa, pocdopa

1 UX COCIMHEHUM (BO3MOKHO
HCTIOJIb30BaHUE BUICOMATEPHUATIOB).
O3HakoMIIeHHE ¢ 00pa3llaMH a30THBIX U
dbochopHbIX yI100peHUIA.

[Tonyuenue, cobupanue, pacrno3HaBaHUE
Y U3YYCHUE CBOWCTB aMMHAKA.
B3anmopelicTBrue KOHIEHTPUPOBAHHOM
A30THOM KHUCJIOTBI ¢ MeJIbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
JlabopamopHvie onvimoi:

IIpoBeneHne KaueCTBEHHBIX peaKIui
Ha MOH aMMoHuA U pocdar-noH, u
W3Y4YEHUE NMPU3HAKOB UX MPOTECKAHUS.
IIpakmuueckas paboma

Ne 3: TlonydyeHue ammMuaka, u3ydeHue
€ro CBOMCTB.

Boruucnenus:

110 YPAaBHEHUSIM XUMHYECKUX PEaKIIUM

IIPH UCTIOIB30BaHUN XUMUYECKOM
MOCY/Ibl U 000pPYAOBaHUS.
[Tpon3BOaUTE BBIYMCICHUS

M0 XMMUYECKUM YpPaBHEHUSIM.
Hcnonp30BaTh Npy BBIOJIHEHUH
y4eOHBIX 3aJaHUI TEKCThl YUEOHHKA,
CIIPABOYHBIE MATEPHUAIIBI
(MepuoINYECKyI0 CUCTEMY XUMUYECKUX
sanemenToB Jl. 1. Menaeneena, Tabiuiry
pPacTBOPUMOCTHU KUCJIOT, OCHOBaHUH U
COJIEH B BOJE, JIEKTPOXUMHYECKHUH PAJT
HaIpsHKEHUN METaIOB)
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2.4

Oobmas
XapaKTEepUCTUKA
XUMHUYECKUX
DIIEMEHTOB
IVA-rpynmst.
Yraepoa u
KPEMHUH, U UX
COCIMHEHUS

OO6m1ast xapaKTepUCTHKA 3JIEMEHTOB
[VA-rpynnsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIEC CTEIIEHU
OKHUCJICHHUS.

Yraepos, atoTponHbie MOANGUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA.
Ancopomusi. KpyroBopoT yriieposaa

B IIPUPO/IE.

Oxkcupel yriiepoja, ux Guznueckue u
XUMHUYECKHE CBOMCTBA, ICUCTBUE

Ha KUBbIC OPTaHU3MBI, ITOJTYUYEHHUE U
NPUMEHEHHUE. DKOJIOTUYECKHE
poOJIeMbl, CBSI3aHHBIEC C OKCUIOM
yriepona (1V), runotesa riio0aibHOTO
MOTEIJICHUS KJIMMaTa, TapHUKOBBII
addexkr.

VYronbHast KUCIOTA U €€ COU, UX
bu3nYecKre U XUMHUYECKUE CBONCTBA,
MOJIyYEHUE U PUMEHEHUE.
KauecTBenHas peakius Ha kKapOOHAT-
noHbl. Mcronp3oBanne KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIEHHOCTH H
CEJIbCKOM XO3S5IMCTBE.
ITepBoHayvabHBIE TOHSATHUS

00 OpraHNYECKUX BEMIECTBAX KaK

0 COEIMHEHUSIX YIriiepoja (MeTaH, 3TaH,

OOBICHATH 00LIME 3aKOHOMEPHOCTH

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
IVA-rpynmnsl ¥ UX COEJUHEHUN C yUETOM
CTPOCHUS UX aTOMOB.

Xapaktepu3oBaTh GU3NUECKUE U
XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB
YIJIEPOJIa U KPEMHUS U UX COEAUHECHUN
(OKCHIOB yTJIepo/ia, yroJIbHOW KUCIIOTHI,
KapOOHATOB, OKCHUa KPEMHUSI,
KPEMHHEBOU KUCJIOThI, CUJTUKATOB),
CIOCOOBI UX TOJyYEHHUs], IPUMEHEHUE U
3HA4YCHUE B MPUPO/IC U )KU3HU YETIOBEKA.
OOBIICHATH TPUUYUHHO-CIICICTBEHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— MPUMEHEHUE — Ha TpUMeEpax
COEIVMHEHUN YIJIEPOIA U KPEMHHUSL.
OmnpenensaTe KapOOHAT- U CHIIMKAT-WOHBI
B pacTBOpE.

OOBSACHSTH CYIIIHOCTh KOJIOTHYECKUX
po0JieM, CBSI3aHHBIX C HAXO0XICHUEM
YIJIEKHCIIOTO Ta3a B OKPYKarollIel cpese.
[ToaTBepkaaTh 0COOEHHOCTH COCTaBa
OpraHUYECKUX BELIECTB MPUMEPAMU
MPOCTBIX COEAUHEHUM (METaH, dTaH,
ATHUJIEH, alleTUJICH, TAHOJI, TJIUIIEPHH,
YKCYCHasi KHCJIOTa), B3aUMOCBSI3b
HEOPTaHUYECKUX COCIMHEHUN YIaepoaa u
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STUJIEH, allETUJIEH, 3TaHOJI, TIIMLEPHH,
YKCyCHAasi KHCJIOTA).

[IpupoHbIe UCTOYHUKH YTIIEBOOPOIOB
(yroJib, MpUpPOIHBIN a3, HedTh),
MPOAYKTHI UX TIepepaboTKu (OEH3MH),
UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.
[TonsiTrie 0 OMOTOTUYECKHU BaXKHBIX
BEIIECTBAX: KUpaX, OeIKax, yriieBojiax —
U UX POJIM B KU3HU YEJIOBEKA.
MarepuaiibHOE €JUHCTBO OPraHUYECKUX
Y HEOPTaHUYECKUX COETUHEHUM.
Kpemnuit, ero pusnyeckue u
XUMHUYECKUE CBOMCTBA, MOJTYYECHUE U
npuMeneHue. CoeTMHEeHUs] KPEMHHUS

B ripupojie. OO0I1re mpeacTaBICHHUS

00 oxcune kpemuus (V) u kpemHueBoi
KHCJIOTE.

Cunukarsl, UX UCIIOJIb30BAHUE B OBITY,
MEJIUIIMHE, MPOMBIIIIICHHOCTH.
BaxxHeimme cTpouTenbHbIE MATEPUAIBIL:
KepaMuKa, CTeKJIO, IIEMEHT, OETOH,
xesne300etoH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTepuaioB B TOBCEITHEBHOM KU3HHU.

Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:
Mopeny KpUCTAUIMYECKUX PEIIETOK

OpraHUYECKUX BEILECTB.
OnuceIBaTh POJIL OCIKOB, JKUPOB H
YTII€BOJOB B (PYHKITMOHUPOBAHUU KUBBIX
OpraHU3MOB, COCTaB PHUPOTHBIX
HMCTOYHHUKOB YTJICBOJIOPOJIOB, UX POJIH

B OBITY U TPOMBILIIIEHHOCTH.

[IpoBOIUTH BEIYHUCIICHHUS 110 YPABHEHUSIM
XUMHYECKUX PEAKIIUH.

[1maHupoBaTh U OCYIIECTBIISTH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, POBOANTH HAOIIOICHNUS,
JienaTh BBIBOJIBI 11O Pe3yJibTaTaM
HKCIIEPUMEHTA TP MPOBEICHUU
71a00pPATOPHBIX OMBITOB M MPAKTHYECKUX
paborT.

CrnenoBath npaBuiiaM 0e30MmacHON
paboThI B TabopaTopuu

MIPY UCTIOTH30BAHUN XHMHYECKOM
MOCY/IbI U 000PYI0BaHUS.

Hcronb30BaTh P BBIMTOTHEHUT
yueOHBIX 3aJ]aHUI TEKCThl y4eOHUKa,
CIIPABOYHBIE MATEPUAITBI
(ITeproguveckyro CUCTEMY XUMHUYECKHIX
anemenToB /. 1. Menneneesa, Tabnuiry
PaCTBOPUMOCTH KHUCJIOT, OCHOBAHUM U
COJIEH B BOJIE, DJIEKTPOXUMUYECKUAMN PSJT
HaIPSHKEHUN METAJLIIOB)
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anmasa, rpadura, QysiepeHa.
O3HaKOMJICHHE C TIPOLIECCOM aFcopOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IIPOTHUBOTa3a.

O3HakoMIIEHHE C TPOTYKLIHEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH
(Buneomarepuaiibl: cuIIMKaTHAs
MPOMBILIUIEHHOCTB ).

Mopnenn MoJIeKy 1 OpraHuYECKUX
BELLECTB.

JlabopamopHhbwiii onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3yYEHHE CBOMCTB YTJIEKHMCIIOTO Ia3a.
IIpoBeaeHNE KAYECTBEHHBIX PEAKIIMIA

Ha KapOOHAT U CUJIMKAT-UOHBI U
U3Yy4YEHHUE MPU3HAKOB UX TPOTEKAHMUS.
Ipaxmuueckue pabomol:

Ne 4. Tlonyuenue yriaekucioro rasa,
VU3y4YECHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMeHTaIbHBIX
3a7a4 1o Teme «BakHenIre HeMETaJUIbI
U UX COCAMHEHUS

Buviuucnenua:

[0 YPABHEHUSIM XUMUYECKUX PEAKIIH

Hroro no pazneny

25
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Pa3nen 3. MeTa//IbI 1 X COeIMHEHUA

3.1

OO011me cBolicTBa
METAIUIOB

4

OO611ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJIJIOB HA OCHOBAHUM UX
nosioxkeHus B [lepuognueckoi cucreme
XUMUUYECKHUX JIEMEHTOB

J.1. MenaeneeBa v CTpOCHUS aTOMOB.
Crpoenue metamnoB. Meramnueckas
CBSI3b M METAJUIMYECKas
KpUCTAINTNYECKAs PEIIETKA.
DJIEKTPOXUMHUYECKHAN PSIJT HANIPSKEHUN
MeTAIII0B. PUBHYECKUE U XUMHYECKUE
cBolcTBa MeTauioB. O0mIMe cnocoosbl
noxyyeHust metaioB. [loHsTue

0 KOPPO3UHU METAJJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnnaBsl (cTanb, 4YyTyH, JIOPATFOMUHUM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3iibl METAJIOB U CILJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UU
METaJIJIOB (BO3MOKHO MCIIOIB30BaHUE
BUJICOMATEPUAJIOB).

Jlabopamophvie onvimol:
O3zHakomiieHue ¢ oOpa3liaMyu METaIoB U
CIUTABOB, NX (PU3MUECKHUMH CBOMCTBAMHU.

PackpbIBaTh CMBICI N3y9aeMbIX MOHSATHIA
Y IPUMEHSTH 3TH TIOHATHUS TIPH OTIUCAHUU
CBOWCTB BEIIIECTB U UX MPEBPAICHUH.
OOBsACHATH 00IIIHE 3aKOHOMEPHOCTH

B U3MCHEHUH CBOMCTB 3JIEMEHTOB-
METaJJIOB ¥ UX COCTMHEHUM C y4ETOM
CTPOCHHUS UX aTOMOB.

XapakTepru30BaTh CTPOCHUE METAIIIOB,
ob1mue GU3NIecKue U XUMHIECKHE
CBOICTBA METAJIJIOB.

XapakTepu3oBaTh 001IKE CLIOCOOBI
MOJIYYECHHS] METAJLIOB.

OnuchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOPPO3UH.

CrnenoBaTh mpaBuiiaM 0€301acHOMN
paboThI B 1a0OPATOPUH MPU
UCIOJIb30BAHUU XUMHUECKOU MTOCY/IbI U
000pyIOBaHUSI.

[Tpon3BOAUTH BRIUKCICHUS

110 YPaBHEHUSAM XUMUYECKUX PEAKITUH,
€CJIM OJTUH U3 PEareHTOB COACPIKUT
IPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B TIape WJIW TPYIIIIE.

Hcnonp30BaTh pH BBHITIOJTHCHUH
y4eOHBIX 3aJIaHUM TEKCTHl yUeOHHKA,
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Buiuucnenus:

10 YPAaBHEHUSM XUMHYECKUX PEAKIIUH,
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH

CIIPaBOYHBIE MAaTEpUAIIbI
(ITepponuecKyro CUCTEMY XUMHYECKUX
anemenToB /. . MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHHI U
COJIEN B BOJIE, JICKTPOXUMHUYECKUHN PsiJT
HaIpPsHKCHUH METaJIOB)

3.2

Baxueiimue
METAJUIbI U UX
COCINHEHNUA

16

[Ileno4HbIe METAIIIBI: TTOJIOKEHUE

B [leprnoanyeckoil cucteMme XuMHU4YECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
HX aTOMOB, HAXOXK/ICHUE B PUPOJIE.
DOU3NYECKHE U XUMUYECKHUE CBOMCTBA
(Ha mpuMepe HaTpud U Kaius). OKcHbl
U TUAPOKCHUIBI HATPUSI U KaJIHSL.
[IprMeHeHre MET0YHbIX METAJIOB U UX
COCIMHCHUU.

[[lenouyHO3eMeENbHBIC METAJIBI MATHUN U
KaJIBLIMI: ToJiokeHne B [lepnognueckon
CHUCTEME XHUMHUYECKHUX DJIEMEHTOB

JI.1. MenneneeBa, CTpOCHUE UX ATOMOB,
HaxoXXJIeHUe B nipupojie. dusnyeckue u
XHMHYECKHE CBOMCTBA MarHus 1
Kaiabplus. Baxkuenmue coeqnHeHns
KaJbIUsl (OKCH/I, TUAPOKCHI, COJIN).
JKEcTKoCTh BOJIBI M CLIOCOOKI €&
yCTpaHEHHUS.

AJTFOMUHUN: TIOJIOKEHUE

B [leproanyeckoil cucTeMe XMMHUYECKUX

OOBACHATH 001IME 3aKOHOMEPHOCTH

B U3MEHEHUM CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ UX COETMHEHHUI B IpyIIax

C YY4ETOM CTPOEHUS UX aTOMOB.
XapakTepusoBaTh (HU3NUECKUE U
XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB
METaJJIOB U UX COEAMHEHUH (OKCUIOB,
TUIPOKCHUIOB, COJICH ), CITIOCOOBI UX
NOJIYYEHUS], IPUMEHEHNE U 3HAUCHHE

B IIPUPOJIE U KU3HU YETIOBEKA.
VYcranaBiauBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOEHUE
BEILIECTBA — CBOWMCTBAa — NPUMEHEHUE —
Ha IIPUMEpPax U3y4yaeMbIX BELIECTB.
Pacnio3HaBaTh ¢ MOMOILBIO KAYECTBEHHBIX
peakUMii HOHbI METAJJIOB: MarHus,
KaJIbIUs, ATIOMUHUSA, [IMHKa, sxere3a (1)
u xenesa (I11), menu (11).

JlokasbiBaTh aMQOTEPHBIN XapakTep
OKCHJIOB M TUAPOKCHJIOB ATFOMUHUSA U
LMHKA.
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sanemeHTOB J1.11. MeHneneesa, ctpoeHue
aToMa, HaXO0XJICHUE B IPUPO/IE.
du3nUecKue U XUMHYECKHE CBOMCTBA
amoMuHUsA. AMGBOTEpHBIE CBOMCTBA
OKCH/JIa ¥ TUJPOKCUJIA ATFOMUHUSL.
Keneso: nonoxenue B [lepuonnueckon
CHUCTEME XHUMHUYECKHUX DJIEMEHTOB

.. MenneneeBa, CTpOEHHE aToMa,
HaXO0XJEeHHUE B Npupojie. Pusnueckue u
XHMHYECKHE CBOMCTBA kene3a. OKCUIbI,
ruapokcuabl u conu xxkenesa (1) u sxenesa
(I1I), ux cocra, CBOMCTBA U MOJTyYCHUE.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

Oco0eHHOCTH B3aUMOACHCTBHUS OKCH/IA
KJIBIIUSL U HATPUS C BOJOM (BO3ZMOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
OxkpalmBaHue MJIaMEHH HOHAMU HaTpHs,
KaJIus U KaJablus (BO3MOYKHO
HCIIO0JIb30BaHUE BUEOMATEPHATIOB)
HccnenoBanue cBOMCTB KECTKOU BOJIBI.
IIpouecc ropeHus xene3a B KUCIOPOJIE
(BO3MOXXHO HCITOJIb30BaHHUE
BUJICOMATEPUAIIOB).

Jlabopamophsie onvimoi.:

[IpoBeneHre KaueCTBEHHBIX pEaKIUii
Ha UOHBI (MarHus, KaJIbIKs, aTFOMUHUS,

[InannpoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMHUECKHE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTam
AKCIIEpUMEHTA MIPU MPOBECHUN
71a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0e30MacHOn
paboThI B labopaTtopuu

IIPU UCIIOJIb30BAaHUU XUMHUECKON
NOCy1bl U 000PYyIOBaHUS.

[Tpou3BOAUTE BBIYUCICHUS

10 XUMUYECKUM YPABHECHHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WJIM Tpynie.

BricTpanBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C ONOPOH

Ha nH(pOpMaINIO U3 yueOHUKA U
CIIPaBOYHBIX MAaTE€pPUAJIOB, TPAMOTHO
VICII0JIB30BaTh U3YUYECHHBIN NOHATUNHBIN
armapar Kypca XuMHUH

51




uuHka, xenesa (II) u xxenesa (111), meau
(1), omucanue MpU3HAKOB UX
IPOTEKaHUSI.

HccnenoBanne aMmpOTEpHBIX CBOHCTB
TUIPOKCUJIA ATIOMUHUS U TUAPOKCUIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6 mo teme "JKEcTKOCTH BOJIBI U METOBI
eé€ yctpaHeHus"

Ne 7. PemieHue skcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «BaxkHeilre MeTamibl 1
UX COCIMHEHUSD.

Boruucnenus:

[0 YPABHEHUSAM XUMHUYECKHX PEAKIIUH,
€CJIU OJINH U3 PEareHTOB JIaH B U30BITKE
WJIU COJIEPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peakuuu

Hroro mo pazaemy 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 | Xumusa u 3
OKpYy>Karomias cpeia

BemecTBa 1 MaTepruaiibl B HOBCEHEBHOM
YKA3HHU 4esioBeka. be3zonacHoe
VICTIOJIb30BAHUE BEUIECTB U XUMHUUECKHUX
peakuuii B ObITy. [lepBas nmomoiip rnpu
XMMHUYECKUX 0KOTax U OTPABIICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeasl (mpeaenbHas JOMyCTUMAas

XapakTepu3oBaTh POJib XUMHUU

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, IPUMEHSEMbIE B KU3HU
COBPEMEHHOT0 YEJIOBEKA.

OOBACHATH ycIOBHS 0€30MaCHOTO
WCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX
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KOHIIEHTpAIs BeniecTB. Posib Xxumun

B PEIIEHUU SKOJIOTHYECKUX MTPOOIIEM.
Xumuyeckuii IKCnepumenm:
Jlemoncmpayuu:

N3y4yenune o6pa3iioB MaTepuaioB
(CTeKJ10, CIIIABBI METAJIOB, TOJIMMEPHBIE
MaTepualbl)

peakuuii B ObITY.

AHaIN3UPOBATh U KPUTUUECKHU
OLICHHMBATh WH(OPMAIIUIO O BIUSIHUU
MIPOMBIILJIEHHOCTH, CEIBCKOT0 X0341CTBA,
TPAHCIIOPTA U AP. HA COCTOSIHUE
OKPYXaroUen Cpeibl.

YMeTh OKa3bIBaTh NEPBYIO TOMOIIb

MIPY XUMHYECKUX 0KOTaX U OTPABIICHUSX.
[IpunuMaTh ydyactue B 00CYKIECHUU
po0JieM XUMHUYECKON U HKOJIOTUUECKOM
HaIIPaBJICHHOCTH, BBICKA3bIBATh
COOCTBEHHYIO MO3ULIUIO 0 MPoOJIeMe U
IpeaIaratb BO3MOXHBIE ITyTH €€
peleHus

Hroro mo pazgeny: 3
PezepBHOE Bpemsi 3
OBILIEE YNCJIO YACOB 68
I10 ITPOT'PAMME

53




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 [Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [JOK
yejoBeKka. Tera 1 BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1abOpPaTOPUU U IPUEMBI 1 1 bubnuoreka [JOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTele BemecTBa U cMecH. CIIocoObI bu6mmoreka [IOK
4 . 1
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 «Paznenenue
5 cMecel (Ha mpuUMepe OYMCTKU MTOBAPEHHOM 1 1 bubmorexa [JOK
PMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
6 A 1
TOMPL I MOJIEKYTH! https://m.edsoo.ru/ff0d2a6e
7 XUMHUYECKHUE JIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bubnmoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50
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3aKO0H ITOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
10 X .B
mmiecias gopmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
OtHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
11
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bubmuoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTto BeniectBa. Mosb. MossipHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 dusnyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MIPOTEKAHUS bubnmoreka [JOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brruncnenus: kKoauvyecTBa, MacChl BEIIECTBA bubmuoreka [JOK
110 YPABHEHUSIM XMMHYECKUX PEAKIUN https://m.edso0.ru/ff0d5708
Knaccudukanuss XaMUYECKHX peaKIui
18 (coe I/IH(I;HI/ISIH A3JI0KEHUS 331\126 eLIImﬁ bubmmorexa [OK
A P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O6o0IeHne u bubmmorexa [OK
H T, ”f https://m.eds00.ru/ff0d40c4
CUCTEeMAaTH3aIHsl 3HAHHHA
20 KonTponbnas padorta Nel o teme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razos. CoctaB Bo3ayxa.
X X bubnmoreka [JOK
21 Kucnopon — sneMeHT u npocToe BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e
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duznueckre 1 XUMUYECKHE CBOMICTBA

bubmuoreka [JOK

22 )
KHCJIOpOo/1a (peaKiiyi OKUCICHHSI, TOPEHHUE) htts://m.edsoo.ru/ff0d4614
ITousarue 06 oxkcumax
CnocoOBbl MOJIyYeHHUsT KUCIOpOa B
23 nmaboparopuu iqn OMLII_HJIerH(iTI/I bubmorexa LOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKkT XUMUIECKON peaKInu,
24 MTOHSATHE O TEPMOXUMHYECKOM YPaBHEHU U bubmorexa LOK
p P ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYCCKUX PEAKIIHSIX
TonnuBo (HedThb, yroab U METaH).
25 3ar ﬂSHeI-EI/ICq];OS - a, CIIoCOOBI z:ro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITonmyyenue u coOnpanue KHCIOpoOIa bubmorexa HOK
7 1P posa, https://m.edsoo.ru/ffod4ae2
U3yUYEHHE €TI0 CBOHCTBY
97 Bonopon — 351eMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre 1 XMMUYECKHue CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 ITousTHe 0 KMCITIOTaX M COJIAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTy4eHus BOAOPOia B bubnuoteka [JOK
naboparopuun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
31 «[Tonyyenue u codbupanue BOAOPOaA bubmmorexa LOK
i . P POAS, https://m.edsoo.ru/ff0d4f42
U3y4EHHE €r0 CBONCTB»
32 Momnspasiii 006EM ra3oB. 3akoH ABOTaapo bubmorexa HOK

https://m.edsoo.ru/ff0d542e
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Brruncienus o0béMa, KOJIHYECTBA

33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmotexa [JOK
o Y https://m.eds00.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MH1 Ha OCHOBE 3aKOHA 00BEMHBIX bubmorera [JOK
peakt . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ira30B
35 Ddu3znyeckrue U XUMUYECKHE CBOMCTBA BOJIbI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tousitue 06 bubnunoreka [JOK
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachlleHHbIE 1
37 HEHACHIIIEHHEIE PACTBOPLI. MaccoBas HoJIst bubmorexa HOK
Hl P PPl a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
«IIpuroroBienue pacTBOpOB ¢ bubnuorexa [JOK
38 R N . .
onpeaecEHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA
39 KonTpoasHnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHne U XUMHYECKHE CBOMCTBA
41 I(I/ICJ'I}:[HHX OCHOBHBIX M aM(POTEPHBIX bubmorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [ToryueHue n XuMHUYECKHE CBOMCTBA bubmuorexa [IOK
OCHOBaHMHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnorsl: cocras, kiaccuduxanus, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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bubmuoreka [JOK

45 [ToryueHnue 1 XuMU4YEeCKHE CBOMCTBA KUCIIOT
yi https://m.edsoo.ru/ffOdfee2
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubnmoreka [JOK
MOJTYy4YEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpaxTuueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'enernueckas cBsA3b MEXKIY KilacCaMHu bubnuoreka [IOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
49 O06o001eHre U cucTeMaTr3aIus 3HaHUH
B i https://m.edsoo.ru/00ad9ch2
Kontponbnas paborta Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COETMHEHU N
[IepBble NOMBITKU KIACCH(PUKAIUU
51 XUMUYECKUX A11eMeHTOB. [loHsATHE 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Iepnoanueckuii 3axoH u [lepnoanueckas
52 crucTemMa XuMudeckux annemeHToB 1. U bubmorexa HOK
o https://m.edsoo.ru/00ada52c
Menpeneesa
53 [Tepuoapl, Tpynmel, MOATPYIIIIBI bubmorexa HOK
PHOIIBL, TPYTIHEL, pyn https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnmoreka [JOK
N3oTtonbl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB
. bubnmoreka [JOK
55 anemeHToB [leproanueckoit cucremsr /1. U.

Menneneena

https://m.edsoo.ru/00ada6bc
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XapaKTepI/ICTI/IKa XHUMHUYECCKOI'0O 5JICMCHTA I10

bubmuoreka [JOK

56 ero nosioxeHuto B [lepuoguueckoit cucreme httos://m.edsoo.ru/00adag24
. . MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa s
57 pa3BuTus Hayku U npaktuku. 1. 1. bubnuoreka [IOK
MeneneeB — y4€HbIN, IEJArOr U https://m.edsoo.ru/00ada96e
rpaXKTaHUH
DIEKTPOOTPULIATEILHOCTh AaTOMOB
58 XUMHYECKHX 3JIeMeHTOB/ Beepoccuiickast Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
IpoBepoyHas pabora
bubmuoreka [JOK
59 VomHast XHMHHECKas CBs3b https://m.edsoo.ru/00adac34
60 KoBanenTHast mosisipHasi XUMUYeCKasi CBSI3b Bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmoisipHas XUMHYECKast bubnunoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHb okuCICHS https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peaxkuuu https://m.eds00.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIN bubmmorexa [OK
https://m.edso00.ru/00adb076
65 Konrtponsnas padora Ne4 o treme bubnuorexa [JOK
«CTtpoenue atoMa. XUMUUYECKasi CBA3b» https://m.edsoo.ru/00adb486
66 PesepsHslit ypok. O6006111eHE 1 bubnnorexa [JOK
cucTeMaTn3anus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O600mIeHNE U bubmuorexa [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O0o0mIeH e U bubmoreka [IOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6
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OBIIEE KOJIMYECTBO YACOB I1O

IreTCPOrCHHBIX PCAKIUAX

68 4 6
[MPOT'PAMME
9 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Jlara nudpossIe
Tema ypoka Konrpoabnbie IIpakruueckue bp
n/n Bcero u3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoThI
pecypcsbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
cUCcTeMa XMMH4YecKux anemeHToB [1. U 1 bubamorexa LOK
o https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa HOK
P P https://m.edso00.ru/00adb6b6
MEPUOJIOB
Krnaccudukanusa u HoMeHKIaTypa 1 bu6nuorexa [IOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
Buipsl XumMHu4ueckoil CBSA3U U THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpEHuUe U yriydaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Kiaccudukamnms XuMruaecKux peakiifii mo 1 bubmuorexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bu6mmoreka [JOK
peakuuu. [loHsTHE O TOMOT€HHBIX U 1

https://m.edsoo.ru/00adbe9a
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ITonsaTHE O XUMHYECKOM paBHOBCCHUU.

3 @DaxTOpHl, BAUSIOLUIUE HA CKOPOCTh bubmmorexa [IOK
XMMHYECKOHN PEAKIIUU U MTOJO0KECHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN

10 ucconnanun. CUiIbHEIE U cIa0ble bubmmorexa [IOK
a HHat. https://m.edso0o.ru/00adcd68
ANEKTPOJIUTHI

11 Honnsle ypaBHEHUS peaKIIAil bubmorexa [IOK

yp peartt https://m.edsoo.ru/00add448
XUMUUECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN 00 bubmnorexa [IOK
. et https://m.edsoo.ru/00add5d8
AIICKTPOJUTUYECKON JUCCOIHAITIT
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOITUTHUYECKON bubmmorexa [TOK
pedl P https://m.edsoo.ru/00add8b2
IUCCOLIMAIIAN
14 ITonsaTue o ruApOIN3E CONEH bubmorexa HOK
AP https://m.eds00.ru/00add9d4
bu6mmorexa [IOK
15 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
B H https://m.edsoo.ru/00addd12

16 ITpakTuyeckas pabora Ne 1. «Pemenune bubnnorexa [JOK
JKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padora Ne2 o teme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALIS bubmmorexa LOK

p ' https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
18 OO6m1ast XapaKTeprCTHKA TaJOTeHOB. bubnmoreka [JOK

XHUMHUYECKUE CBOMCTBA HA MMPUMEPE XJI0pa

https://m.edsoo.ru/00addfe2
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XinopoBogopoa. ColisiHast KUCTIOTa,

bubmuoreka [JOK

19 XAMUYCCKHE CBOMCTBA, IOIyUCHUE,
i https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomydeHne CONSTHON KUCIOTHI bubmmorexa [TOK
yi . . ’ https://m.edsoo.ru/00ade348
U3Y4YCHHE € CBOMCTBY
Boruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEaKIIUA, €CIIH OIUH U3 Enbmaorexa IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnuorexa [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
23 HaxomljleHHe cephl I/I(beé COCI[I/IHGI;){I/If/'I B bubnmorexa LHOK
p ’ https://m.edsoo.ru/00ade64a
pupoie. XUMUYECKHE CBOHCTBA CEPBI
24 CepoBonopoi, ctpoeHHe, (PU3HUECKUC U bubnunoreka [JOK
XUMHUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIOTA,
25 (bI/I3I/ILIeCKI/Iz " XI/II\IZI/I‘{eCKI/Ie CBOICTBa Bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJIYYEHUS] CEPHOU KUCIIOTBI bubmmorexa [OK
yi p ' . https://m.edso0o.ru/00adec8a
XUMUYECKOe 3arpsi3HEHUE OKpY Karolei
Cpelbl COeIMHEHUSIMU CEPhI
97 Brruncienne MaccoBOM TOJIH BEIXOJA bu6mmorexa [{OK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTrKa 3J1IeMEeHTOB V A-
28 rpynmnsl. A30T, pacipocTpaHeHHE B bub6nuorexa [IOK

npupoje, GpuznuecKrue U XUMUYeCcKue
CBOWCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nYeckue 1 XUMHIECKUE

bubmmoreka [JOK

29
CBOWCTBA, NIOJIyYEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «[lonydyeHrne aMMuaka, U3y4eHue ero bubmmorexa [TOK

. I Stk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHAas KUCOTa, €€ (hu3ndecKue u bubnmoreka [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHECPATBHBIX

32 100OpeHnil. XUMHUYECKOE 3arpsa3HEHNE bubnmorexa LHOK
YAOOP . P https://m.edso00.ru/00adf518
OKpY>Karollen cpeabl COeTMHEHUIMU
azoTa
®ocop. Oxeun pochopa (V) u

33 (1)00(%)0 pHasI KI/ICJI((l))Ta q)q)lfsn(qelxne u bubmmorexa HOK

P . https://m.eds00.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaTbHBIX YI0OpEeHUI. 3arpsi3HeHne bubmmorexa [JOK
PELILIT YAODDETH. SA4TP https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu

35 VYrnepoa, pacnpocTpaHeHUE B IPUPOJIE, bubnunoreka [JOK
¢u3nyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yraepona, ux pusnveckue u

36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmorexa [IOK
MPOOJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepoaa (1V)

37 VYronbHast KUCHOTA U €€ CONn bubmmorexa [TOK

https://m.edsoo.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnuorexa [JOK

KauecTBennas pcaknusd Ha I(ap60HaT-

HOH

https://m.edso0.ru/00ae027¢
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[TepBoHayanbHbBIE TOHATHS 00

bubmuoreka [JOK

39 OpPraHNYECKUX BEIIECTBAX KAK O
p m https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 KpeMmunii 1 ero coequHeHNs bubnnorexa [IOK
P https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIIbHBIX 337124 110 TEME bubnmoreka [JOK
«Baxuelnme HeMeTaJUIbI U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUSD)

KonTponbnas padorta Ne3 no teme
42 «Baxuelinme HeMeTaUIbl U UX bubmorexa [IOK
https://m.edsoo.ru/00ae0el18
COEIUHEHND)
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX
DJIEMEHTOB — METAJLIOB. MeTainueckas
43 CBSA3b U METALUINYECKAA KPUCTAILUINYECKAS bubmnorexa [IOK
. pu https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METaJIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.
44 OIEKTPOXUMHUUECKUI PSII HAIPSOKEHUH bubmorexa [IOK
p p p https://m.edsoo.ru/00ael1156
METaJIIIOB
OOu11e criocoObl MOTYyYEHHS METAILIOB.

45 Crnnasel. Beranciaenus o ypaBHEHUAM bu6nuorexa [IOK
XMMHUYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEeareHToB COACPKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAIIIIOB bubmmorexa [IOK

pP https://m.edsoo0.ru/00ael278
bu6nmoreka [JOK

47 €JIOYHBIE METAIbI
1 https://m.edsoo.ru/00ael4b2

bu6mmoreka [JOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus

https://m.edso0.ru/00ael4b2
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[lenouHo3emenbHbIE METAIIIBI — KaJIbIUN bubnmoreka [JOK
49 N
1 MarHum https://m.edsoo.ru/00ael15e8
50 Baxxueinne coeqMHEHNAS KaJIbIA bubmmorexa [IOK
A H https://m.edsoo.ru/00ael15e8
51 O0001Ienre ¥ CUCTEMATH3AMS SHAHUH
JKécTkocThb BOBI U CIOCOOEI €€ bubmuoreka [JOK
52
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "XKEcTKOoCTh BOABLI 1 METOMBI €8 bubnnorexa [IOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuoreka [JOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOWCTBA OKCHA U bubnuorexa [IOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso
https://m.edsoo0.ru/00ae1d86
57 Oxcupl, THapOoKcH B! 1 conn xenesa (11) bubmuoreka [JOK
u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATH3aIU 3HAHUI
[IpakTnueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«Baxuelnme MeTayuIbl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Beruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEaKIIHid, €CJIN OJIUH U3
60 €areHTOB JIaH B U30LITKE WA CONEPIKUT bubmorexa LOK
P A UJI p https://m.edsoo.ru/00ael1750
npuMecHu. BeruucineHust MaccoBOU JTOIU
BBIXOJIa MPOJIyKTa pPeaKluu
61 O0001IeHE U CHCTEMATH3AIMs 3HAHNH
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KonrtponsHast padora Ne4 o reme

62 «BaxuHenme MeTauibl 1 UX 1
COCITUHEHUS
63 BemecTBa 1 maTepuansl B TOBCEIHEBHOM 1 bubnnoreka [JOK
JKU3HU 4EII0BEKA https://m.edso00.ru/00ae3f50
64 XHUMHUECKOE 3arps3HEHUE OKPYXkKarolen 1 bubnmoreka [JOK
cpeasl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pelieHun 3KOJI0THYECKUX 1 bubnmoreka [JOK
pooem https://m.edso00.ru/00ae4270
PezepBHblit ypok. O6o011eHNE U bubnuoreka [IOK
66 . 1
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O60011€HNE U 1 bubmmorexa [IOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01eHne u 1 bubmmorexa [IOK
CUCTEMaTU3alUs 3HAHUU https://m.edso0o.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., O6111ecTBO ¢ OTpaHUYEHHON O0TBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE 00IIECTBO
«3narenbctBO «IIpocBerieHue»

» Xumus, 9 knacc/ 'abpuensn O.C., O011ecTBO C OrpaHUYEeHHON OTBETCTBEHHOCTHIO «/IPODAY; AKInoHEepHOE 00IIIECTBO
«3narenbctBo «IIpocBerieHue»

METO/IUYECKHUE MATEPHUAJIbI JIJIS1 YYUTEJIS
1. T'a6puensu O.C. Xumus. 8 kiacc: Pabouas tetpanp k yaeonuky ["abpuensuaa O.C. - M.: lIpoda.
2. l'abpuensu O.C., MeTonnueckoe mocobue aisa yantens. Xumus 8-9 kmacc. - M.: Jlpoda.

HUDPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
OCHOBBI XHMHU: 00Pa30BaTEIIbHBINA CAWT IS IIKOJIBHUKOB M CTyeHTOB http://www.hemi.nsu.ru

WebElements: onnaitn-cripaBounnk xumudeckux 3nemMentoB http://webelements.narod.ru

Bupryansnas xumuueckas mkosa http://maratakm.narod.ru

3aHuMmaTenbHas XuMHus: Bce 0 MeTauiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kosnekiust «k EcrecTBeHHOHAYYHbIE SKCIIEpUMEHTBI»: XuMus http://experiment.edu.ru

Opranuyeckasi XUMHSL: SJIEKTPOHHBIA YIeOHUK 1151 cpeHei mkoubl http://www.chemistry.ssu.samara.ru

XuMmus JUTs BCeX: WUTIOCTPUPOBAHHBIC MaTEPHAIIbI IO OOIIIeH, OpraHnuecKoi U Heopranmdeckor xumuu http://school-
sector.relarn.ru/nsm/

XuMUs 1)1 KOJbHUKOB: caiT JMutpus boiorosa http://chemistry.r2.ru

IxoasHas xumus http://schoolchemistry.by.ru
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