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HNOACHUTEJIBHAS 3AITMCKA

[Iporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 001IIer0 00pa30BaHUs COCTAaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHMS OCHOBHOH 00pa30BaTesIbHOW MpOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBe (eaepanbHOU
paboueil mporpaMMbl BOCIIUTaHUS U C yYETOM KOHLIECIILMU IIPENOIaBaHusl yueOHOro npeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranu3zanusax Poccuiickoit enepannu.

[IporpamMa 1o xumuu Aa€T NpEACTaBIEHUE O LensAX, oOmeld cTpareruu oOy4yeHHs,
BOCHUTAHMSI U Pa3BUTHS OOyYaroIIMXCS CpEACTBAMM Y4eOHOro IIpeiMETa, YCTaHaBJIMBAET
o0s13aTeNIbHOE MPEJMETHOE COZEpKaHKe, NMPEeIyCMaTpPUBAET paclpe/ieieHue ero 1o KjiaccaM U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM MPOorpamMMbl 110 XUMHH, ONPENEISAET KOJIUYECTBEHHbIE
U KA4yeCTBEHHBIE XAPAaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO II0CIIEOBATEIbHOCTD
U3YYEHMS] XUMUU C YYETOM MEXKIIPEJIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKU y4eOHOIro
Ipolecca, BO3pacTHBIX 0COOEHHOCTEH 00yyaroIuxcs, OnpeaensieT BO3MOKHOCTH IIpeaMeTa JUls
peasinzanuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTesIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHus, a TakKe TPeOOBaHUM K pe3ysibTaTaM 00yueHHUs] XUMHUH
Ha YpOBHE IeJied W3y4yeHUs IMpeJAMeTa M OCHOBHBIX BHJAOB Y4eOHO-TIO3HABaTEJIbHOMN
JesITeIbHOCTH 00yUaloIIErocs o OCBOCHUIO yUYEeOHOT0 COlEepKaHMSL.

3HaHUE XUMUH CIIY>)KUT OCHOBOH U1 (POPMUPOBAHUS MUPOBO33pEHUS 00yUarOIEerocs, ero
MIpe/ICTAaBICHUI 0 MaTepualbHOM €MHCTBE MUPa, BAKHYIO POJIb UTPAIOT (hOopMHUpyeMble XUMUEN
MIPEJCTAaBICHNS O B3aMMOINPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJE, O MyTAX
pemieHns T00albHBIX MNPOOJIEM YCTOMYMBOTO pa3BUTUSl UEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MUIEBON U 3KOJIOrHYecKoi 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUS.

I/I3y‘leHI/IC XUMHU:

CIOCOOCTBYET peanu3allii BOZMOKHOCTEH A7l caMOpa3BUTUA U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001Iel U (PyHKITMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJl B ()OPMUPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN O0yUarommxcs,
HAaBBIKOB  HMX  CAMOCTOSITENIbHOM  y4eOHOW  JeATeIbHOCTH,  OKCHEPUMEHTANbHBIX U
HCCTIEAOBATEIbCKUX YMEHHUM, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HHU, TaKk W B
npodeccroHaNbHOMN e TENbHOCTH;

3HAKOMUT €O CHenu(UKON Hay4YHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3MJIAJa HA €AWHCTBO IPUPOABI M  4YEJIOBEKA, SBIACTCS  OTBETCTBEHHBIM  OJTaIllOM
B (hOpMHpPOBaHUH €CTECTBEHHO-HAYYHOI rPaMOTHOCTH 00yYarOIInXCs;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIAJ B DKOJOTHUYECKOE OOpa3oBaHHE
oOydJaronuxcs.

Jlannble HampaBieHHs B OOyUYE€HHU XUMHUHU OO0ECIEeYMBAIOTCS CHEUU(PUKON colep:KaHus
y‘-ICGHOI‘ 0 IMpeamcera, KOTOpBIﬁ ABJICTCS  MIECAArOTUYCCKU  aJallTUPOBAHHBIM  OTPAKCHUCM
0a30BOI HAYKW XMMHUH Ha ONPEACIEHHOM dTare e€ pa3BUTHS.



Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs OPHEHTHUPOBAH HA OCBOCHUE
00yYaroIMUMUCS CUCTEMBI NEPBOHAYAIBHBIX TOHATHH XMMUH, OCHOB HEOPTaHMYECKOW XUMUU U
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX MOHATHH OPraHUYeCKON XUMMH.

CtpykTypa coiepkaHusi IporpaMMbl 10 XUMHUU C(HOpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k €€ usyueHuro. CoaepkaHUE CKIIAABIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XUMHUYecKol peakuuu. OOe 3TH CUCTEMBI
CTPYKTYpPHO OpraHM30BaHbl 10 MPUHLMUIY I0OCJIEAOBATEIBLHOIO Pa3BUTHSA 3HAHMM Ha OCHOBE
TEOPETUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO €CTCCTBO3HAHMS,

ITepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— Y4YCHHA O CTPOCHUHN aTOMa U XUMHUYCCKOU CBA3HU,

IPEJCTaBICHUN 00 2IEKTPOIUTHUECKON AUCCOLUAIMY BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKHe S3HAHUA pPAaCCMATPUBAIOTCA HaA OCHOBE OMIIMPUYCCKU TIIOJYUCHHBIX U
OCMBICJICHHBIX (1)8,KTOB, Pa3sBUBAKOTCA IOCJICAOBATCIIBHO OT OJHOI0 YpPOBHA K JApyromy,
BBIIIOJIHAA (1)YHKI_[I/II/I OOBSACHEHHST U IIPOrHO3UpPOBAHUA CBOI>’ICTB, CTPOCHUA H BO3MOKHOCTEH
MPAKTUYCCKOI'0 MPUMCHCHHSA U IMMOJIYUCHUA N3YHYACMbIX BCUICCTB.

OcBoeHue MporpaMMbl 10 XHMHH CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XHUMHUYECKON COCTABIISIONICH HAyYHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOH TNPHPOJIBI,
HECHHOCTHOI'O OTHOIICHHA K HAYYHOMY 3HAHUIO U MCTOAAaM IO3HAHUA B HAYKEC. I/I3yquI/Ie XUMHHN
MIPOUCXOUT C MPHUBJICYCHUEM 3HAHHUM U3 paHee U3YUCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxarommit Mmupy, «buonorus. 5—7 knaccel» u «Puszmnka. 7 Kiaacey.

[Tpu u3yyeHun XMMHUU POUCXOIUT (HOPMUPOBAHNE 3HAHUN OCHOB XUMUYECKOW HAyKU Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUYECKOHN JIEATETbHOCTH YelloBeKa U KaK OJITHOTO
13 KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajaya y4eOHOIo MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMbl XMMMUYECKHX 3HAHUH — BaKHEWIIMX (DaKTOB, MOHATHHA, 3aKOHOB M TEOPETHUECKUX
MOJIOXKEHUH, JOCTYNHBIX OO0OOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B
MPUOOIIEHNN K HAYYHBIM METOJIaM MO3HAHUs IPH U3YUEHUH BEIECTB U XMMUYECKUX peakluil, B
(GOopMUPOBAaHMM M pPa3BUTUU I[I03HABATEIbHBIX YMEHUW M UX NPUMEHEHUH B Yy4deOHO-
MI03HABATEIbHOM M y4eOHO-HMCCIeI0BATENbCKOM AEATENbHOCTH, OCBOGHUN MPAaBUI 0€30MacHOro
oOpallieHus ¢ BeIleCTBaMU B TOBCEIHEBHOM JKU3HU.

HpI/I HU3YUYCHUU XHMHUU Ha YPOBHC OCHOBHOTO 061_[161"0 06pa3OBaHI/I$I BaXXHOC 3HAYCHUC
HpI/IO6pCHI/I TaKHE€ ICJIU, KaK:

— (hOopMUPOBaHNE WHTEIUIEKTYyalIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K CaMOOOpPa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEILbHOMY TPUHATHUIO PEIIEHWH, CIMOCOOHON aaanmTHPOBATHCS K
OBICTPO MEHSIFOIIIMMCS YCIOBUSM KHU3HU;

— HamNpaBlIEHHOCTh OOy4YeHHUsT Ha CHUCTEMAaTHYeCKoe TMPUOOIIEHNEe OO0yJarommxcs K
CaMOCTOSITEJIBHOM ~ TO3HABAaTEJIbHOW  JIESITEIBHOCTH, HAYYHBIM  METOJAM  ITO3HAHUS,
(hOopMUPYIOIIMM MOTHBAIIHIO ¥ Pa3BUTHE CITOCOOHOCTEN K XUMUU;



— obecrieyeHne YCJIOBUH, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOYYaIOUIMMHUCS OIIbITa
pa3HOOOpa3HOM JEATeNILHOCTH, MO3HAHHWS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIICTCHIINIT), UMEIOIIUX YHUBEPCATIbHOE 3HAYCHHE [UISl PA3JIMYHbBIX BUIOB JCSATEIbHOCTH;

— ¢opmupoBaHue 00mel (yHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
qHciae YMEHHHA OOBSACHATH M OLCHHMBATH SIBJICHHUS OKPYXKAIOIIETO MHpA, HCIIONB3YS 3HAHUS H
OIBIT, TOJYyYEHHbIE INPU H3YYEHUU XUMHM, NPUMEHATh MX MpU pelieHUuH HnpodieM B
IIOBCEIHEBHOM KU3HU U TPYIOBOM ACATEIBHOCTH;

— ¢opMupoBaHHE y 00yYaIOMUXCS TYMAHHUCTUYECKUX OTHOIICHUH, TOHUMAHUS IICHHOCTH
XUMHYECKUX 3HAHWM AJi BBIPAOOTKM 3KOJOTHYECKH Ie]IecO00pa3HOro MOBeAeHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3JI0POBbS M OKPYKAKOUIEH MPUPOIHON
Cpelibl;

— pa3BHUTHE MOTHBAIMU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOODPY
npod I U HAIIPABICHHOCTH JalIbHEHIIIETO

00y4eHusl.

OO01ee yncino yacoB, OTBEAEHHBIX IS U3YUYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOLIETO
oOpasoBanms, coctaBisieT 170 yacoB: B 7 kiacce -34 yaca, B 8 kimacce — 68 yacoB (2 Jaca B
Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEZENIO).

COAEPKAHUE OBYYEHUA

7 KIACC

HepBOHa'laJII)H])Ie XUMHUYCCKHE MOHATHUSA

IIpeamer xumuu. Ponp XuMum B KM3HM 4YeloBeKa. XUMHS B cuUCTeMe Hayk. Tema m BemiecTBa. Pusmueckue
CBOMCTBa BelIeCTB. ArperaTHoe cocTosiHue BemiecTB. [loHsATHE O MeTodax Mo3HaHHWS B XUMHUHU. UYHCTBIE BellecTBa U
cmecu. CriocoObl pa3ziesieHus] CMECeid.

ATOMBI U MOJICKYJIBI. Xumuueckue 3jeMeHTbl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB. Hpocn,le U CJIOXKHBIC
BCIICCTBA. ATOMHO-MOJ’IGKyJ’IﬂpHO@ YUucHHC.

Xumnueckas (opmyisia. BageHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa BEILECTB.
OtHocuTenbHas aToMHas Macca. OTHOcUTENIbHAs MOJIEKYJIsApHas macca. MaccoBas 1051 XHMMYECKOIO DJEMEHTa B
COEIUHEHUM.



KonmaectBo BemectBa. Monb. Monsipaas Macca. B3anMocBsI3p KonM4yecTBa, MacChl U YUCIIa CTPYKTYPHBIX €IUHUIL
BemiecTBa. Pacuérsl no GpopmynaMm XMMHUYECKUX COCANHEHHH.

Dusndeckue 1 XUMHUCCKHUE SIBJICHUS. XUMUYIECKast peakuusa u eé IIPU3HAKH. 3aKkoH COXpaHCHHA MaCChI BEHICCTB.
XuMHUUYeCcKue YpaBHCHU:. KJ'IaCCI/I(i)I/IKaI_[I/ISI XUMHUYCCKHUX peaKHI/Iﬁ (COGZ[I/IHGHI/ISI, Ppas3JIoKEeHUA, 3aMCIICHUS, 06MeHa).

Xumuueckuit 3kcnepumenm:

3HAKOMCTBO C XHMHYECKOH WOCYAOH, NpaBWiIaMH paboTel B JabopaTopud W TpuEMaMu OOpaleHus C
nabopaTOPHBIM 000OpPY/JOBAaHUEM, H3YYCHHE M ONUCAHUE (DU3UUECKHX CBOWCTB 0OpA3IOB HEOPTaHUYECKHX BEIICCTB,
HaOmoaeHne GU3NIecKux (IUIABICHUE BOCKA, TassHHE JIbIa, paCTUPAHUE caxapa B CTYIKe, KAIIEHHE ¥ KOHJICHCALUS BOJIBI)
U XUMHYECKMX (TOpEHHE CBEYHM, MPOKAJIMBaHHE MEIHOW MPOBOJIOKH, B3aMMOJCHCTBHE Mela C KUCIOTOH) SIBICHUM,
HaOJIFO/ICHUE U ONMCAHUE NMPH3HAKOB MPOTEKAHUSI XUMUYCCKUX peakiui (pa3jiokeHHe caxapa, B3aUMOJCHCTBHE CEPHOM
KHCIIOTBI C XJIOPUIOM Oapusi, pasnoxkenue ruapokcuaa Meau (1) mpu HarpeBaHHHU, B3aUMOJICHCTBHUE XKelie3a C PACTBOPOM
comu wmenu (II), m3ydeHwe crmocoOOB pasjielieHHs] CMeceil: ¢ TMOMOIIbK MarHuTa, (UIBTPOBaHME, BbIIAPUBAHHE,
JUCTWULIIUS, XpoMmaTorpadus, TPOBENCHWE OYKHCTKH TOBAPSHHON COJM, HAONIOJCHHE M OIHCAHHE pPE3yJbTaTOB
IIPOBEACHHS OIBITA, HILTFOCTPUPYIOLIETO 3aKOH COXPAaHEHHUsI MacChl, CO3JaHue MOJieTIell MOJIEKY (IIapOCTePIKHEBBIX ).

Ba:kneiilmne npexcraBuTe I HEOPraHUYECKUX BellleCTB

Bo3znyx — cmech rasoB. CocraB Bo3zmyxa. Kucnopon — snemMeHT u mpocroe BemiecTso. HaxoskaeHue Kuciopoaa B
npupoje, (Gpu3MYecKue M XUMHUYECKHe CBoicTBa (peakumu ropenus). Okcuabl. [Ipumenenue kuciopona. CrocoOs
HOJTy4eHUs] KUCIOpoJa B Ja00paTOpuy U NPOMbIIUIeHHOCTH. KpyroBopor kucnopoaa B npupose. O30H — alIoTpoIHas
MOTU(UKALINS KUCIOPO/Ia.

TerutoBoii 3G hexT XUMIIECKON peakuny, TEPMOXHUMHUUYECKUE YPABHEHNS, 9K30- H DHIOTEPMUIECKHE PEAKIHH.
TomnuBo: yrojib U MeTaH. 3arpA3HEHUE BO3LyXa, YCHIEHHE TAPHUKOBOIo 3G (eKTa, pa3pyLIeHUEe 030HOBOI'O CJIOA.

Bonmopox — simeMeHT M mpocToe BemiecTBO. HaxoxaeHue Boxopozna B Ipupoje, (puzuueckue U XUMUYECKHE
CBOHCTBA, MPUMEHEHHE, CIIOCOObI NoTydeHus. KUCIoTh 1 comm.

MounsipHblit 00bEM ra3oB. Pacy€Thl 10 XMMUYECKUM yPaBHEHHUSIM.

dusnueckue cBoicTBa BOjbl. Bona kak pactBopurens. PactBopel. HacklllieHHbIE M HEHACBHILEHHBIE PAaCTBOPBI.
PacTBOpHMOCTb BelIECTB B Bojie. MaccoBast 10JIs BELECTBA B pacTBOpe. XUMuUueckue cBoiictBa Boabl. OcHoBanus. Poib
PacTBOPOB B MPUPOJE U B JKU3HU uesioBeKa. KpyroBopoT BoAbl B mpupoje. 3arps3HeHHe MpUpoIHbIX Box. OXxpaHa U
OUMCTKA IPUPOJHBIX BOJL.

Kiaccudukamuss Heopranmdeckux —coemuHenuid. Oxcuabsl.  Kiaccudukauuss OKCHIOB:  coe00pasyrolie
(ocHOBHBIE, KHUCIIOTHBIC, aM(OTEpHbIe) U HecosieoOpasyroue. Homenknarypa okcumoB. Ou3nyeckre M XMMHUYECKUE
cBoiicTBa OKcHOB. [TonyueHne OKCHIOB.

OcHoBanwusi. Kinaccudukanus ocHOBaHHH: METOYN W HEPACTBOPUMBIE OCHOBaHMs. HoMeHKIaTypa 0CHOBaHUIA.
dusnyeckre u XUMHUYeckue cBOMCTBa ocHOoBaHUHU. [lomyuenne ocHoBaHuil.

Kucnorsl. Knaccuduxanus kucinor. Homenknarypa kucinor. Ousnueckiue ¥ XUMHUUECKHE CBOMCTBA KHCIOT. Psin
aktuBHOCTH MeTaiioB H. H. bekerosa. [lonyueHnue kucior.

Comu. Homenkmnatypa coneil. @usnuecknue U XuMu4eckre cBoicTBa coneil. [lomyuenne coneit.
I'eneTnyeckas cBs3b MEXKAY KilacCaMH HEOPIraHUYCCKNUX COC}IHHCHHﬁ.
Xumuueckuii IKCnepumeHm:

Ka4eCTBEHHOE OIpeJIelIeHHE COJEpIKaHUs KUCIOpoJa B BO3JyXe, IOJy4YeHHe, cOOMpaHHe, paclio3HaBaHUE U
M3y4YeHHE CBOMCTB KHCIOPOZA, HAOIIO/ICHUE B3aUMOJACHCTBHS BEIECTB C KUCIOPOJOM M YCIIOBHS BO3HHKHOBEHUS U
IIpeKpaleHus ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3liaMyi OKCHJIOB M ONIMCAaHKUE UX CBOMCTB, NOJIy4yeHHe, coOupaHue,
pacro3HaBaHUE M M3yYCHHE CBOWMCTB BOJOpoAa (TopeHue), B3auMojencTBre Bojgopoaa ¢ okcuaom menu (1) (BozMokHO
WCIIONIb30BAHNE BHICOMATEPHANIOB), HAOIIOIEHUEe 00Pa3IOB BEIECTB KOJMIECTBOM | MOIIb, HCCIEIOBAaHUE OCOOCHHOCTEN
pacTBOpEHHs BEIIECTB C PA3NUYHONH PACTBOPHUMOCTBIO, MPHUTOTOBIEHUE PACTBOPOB C OMpPENEIEHHON MaccOBOHM moiei
pPacTBOPEHHOTO BELIECTBA, B3aWMOJICHCTBHE BOJBI C METAJUIAMU (HAaTPHEM M KajbleM) (BO3SMOXKHO HCIIOJIb30BaHHE
BU/ICOMATEPHUAIIOB), HCCIIEI0BAHNE 00PA3L[0B HEOPTAaHNIECKHUX BEIIECTB Pa3INUHbIX KJIACCOB, HAOTIOJCHNE U3MEHEHNUS



OKPacCKH HHJMKAaTOPOB B PacTBOpax KHUCIOT M IIeNoyeil, n3ydeHue B3aumoneicTBus okcuna meau (II) ¢ pactBopom
CEPHOM KHUCIIOTHI, KUCIOT C METaJUIaMH, PEeaKIUil HeHTpanu3aluy, MojaydeHne HepacTBOPUMBIX OCHOBAaHUM, BHITECHEHHE
OJIHOTO MeTa/ula JPYyrUM M3 PAacTBOpa COJIM, PELICHHE SKCIIEPUMEHTANbHBIX 33had 1o Teme «Baxneimme kiaccsl
HEOPraHUYEeCKUX COCTUHEHUI».

Hepnoanyeckuii 3akon u Ilepuoanyeckasi cucreMa xummudeckux djementoB JI. . MenneneeBa. Ctpoenne
aToMoB. XUMHYeCKas CBA3b. OKHCIUTEILHO-BOCCTAHOBHTE/ILHBIE PEAKIUH

HepBLIe ITIOIIBITKH KHaCCI/I(I)I/IKaHI/II/I XUMHUYECKHX dJIeMeHTOB. [ToHsATHE O Trpynmax CXOOHBIX 3JICMEHTOB (H.[eJ'IO‘-IHbIe
1 HICJIOYHO3EMECJIbHBIC METAJlJIbl, IaJIOrCHbl, HHCPTHLIC ra31)1). BHCMGHTBI, KOTOpbIC 06pa3y}oT aM(i)OTepHLIe OKCHJbI U
TUAPOKCUIBI.

Ilepnonnuecknii  3akoH. Ilepmonmueckas cucrema xumuueckux osinemeHtoB  J[. WM. Menneneesa.
KopotkonepuoHas u JyinHHONIepruoHas Gopmel [lepruoandeckoil cucreMbl XuMu4eckux snemenToB [, M. Menpeneesa.
[epuosbr 1 rpymniel. PU3NYECKU CMBICI MOPSAAKOBOTO HOMEPA, HOMEPOB TIEPHOIa U I'PY IIIBI 3JIeMEHTa.

Crpoenue atomoB. CocraB aToMHBIX sijiep. M3otombl. DnekTpoHbl. CTpoeHHE JIEKTPOHHBIX 000JIOUEK aTOMOB
nepBeix 20 xumudeckux sneMmeHToB [lepmommueckoit cucremsbr JI. M. MennemeeBa. XapakTepHCTHKa XHMHUYECKOTO
aJIeMEeHTa TI0 ero monoxenuto B [lepuoaudeckoii cucreme J[. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHsl PaJuyca aTOMOB XMMHYECKHX AJIEMEHTOB, METANIMYECKHX M HEMETaTIMYECKUX
CBOMWCTB 110 TPYyTIaM U IEPHOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuoauyeckoil CUCTEMBl XUMUYECKHX JIEMEHTOB I Pa3BUTH HAYKH U
npaktuku. . M. Menaenees — y4€HbIN U rpakJaHHH.

Xumnueckast cBsizb. KoBasieHTHas (MOJsIpHAas M HEMOJISPHAs) CBA3b. DJIEKTPOOTPUIATEIBHOCTh XUMHYECKHUX
3J1IeMeHTOB. MloHHasI CBSI3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC peakiuu. [Iporiecchl OKMCICHUS U BOCCTAHOBJICHUSI.
OKHCIIUTENN U BOCCTAHOBUTEIIH.

Xumuuecxkuii 3xcnepumenm:

HU3y4YCHUEC 06p33L[0B BCHICCTB METAJIJIOB U HEMECTAJIJIOB, B3aUMO/ICHCTBHE TUAPOKCHUAA MUHKA € paCTBOPAMU KUCJIIOT
n lHeHO‘iCI}’l, MPOBCJACHUEC OIBITOB, WIIIOCTPUPYIOUUX IPUMEPBI OKUCIUTECIIbHO-BOCCTAHOBUTE/IBHBIX peaKuHﬁ (FOpeHI/IC,
PCaKIU Pa3JI0KECHU, COG,E{I/IHEHI/IH).

Mescnpeomemnvle ceéazu

Peannzanus MexnpeaMeTHbIX CBA3EH MPU M3Y4YEHUM XUMHMM B 8 KJlacCe OCYLIECTBIIAETCS Y€pe3 MCHOJIb30BaHUE
Kak 061111/1)( €CTCCTBCHHO-HAYYHbIX HOH?ITI/Iﬁ, Tak " HOHﬂTHﬁ, SABJIAIOIINUXCA CUCTCMHBIMU JJI1 OTACJIbHBIX MNPECIAMETOB
€CTECTBECHHO-HAY4YHOI'O LIUKIIA.

O6HII/IG C€CTCCTBCHHO-HAYYHBIC TIOHATHA: Hay‘lHLIfI (l)aKT, TunoTresa, TEOopHusd, 3aKOH, aHajlnu3, CHUHTE3,
KJ'IaCCI/I(I)I/IKaIII/Iﬂ, HNEPpUOJUIHOCTD, Ha6J'IIOHeHI/IG, OKCIIEPUMCHT, MOACIUPOBAHUEC, USMEPCHUEC, MOI€JIb, ABJICHUEC.

®duznka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIWI, WU30TOIBI, PaTUOAKTHBHOCTH, MOJIEKYJIa,
ANIEKTPUYECKUI 3apsijl, BELIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, I'a3, (PU3HMUCCKUE BEITUYNHBI, €IMHULIBI
HM3MEepeHHUsI, KOCMOC, TUTAHETHI, 3BE3/1b1, COJHIIE.

bBuonorus: ¢porocunTes, Apixanue, dbnocdepa.

Teorpadus: armocdepa, ruppocdepa, MUHEpPANbI, TOPHBIC MOPOJIBI, MOJE3HBIC MCKOMAEMbIC, TOTUIUBO, BOJHBIC
peCypChbl.

8 -9 KUIACC



BemecTBo 1 xumMnueckas peakuus

Ilepuoauuecknii 3axon. [lepnonndeckas cuctema xumudecknx snemMenToB /. . MengeneeBa. CTpoeHne aTOMOB.
3aKOHOMEPHOCTH B M3MEHEHHH CBOICTB XHMHYECKHX OJJIEMEHTOB MEPBBIX TPEX IEPHOMIOB, Kalus, KaJIbIUI W HX
COEIMHEHNH B COOTBETCTBHH C MOJIOKEHUEM JIEMEHTOB B [lepHonueckoif cucTeMe n CTpOEHHEM UX aTOMOB.

CTpOCHI/Ie BEIIECTBA: BHUJIBI XUMHUYECKON CBsI3U. THIIBI KPUCTAJUIMYECKUX peIlIéTOK, 3aBUCUMOCTh CBOWCTB
BCIICCTBA OT THUIIA KpHCTaHHH'-ICCKOﬁ peH.IéTKI/I 1 BHUJIa XUMHUYCCKOH CBSI3H.

Knaccugukanust 1 HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XMMHUYECKHUE CBOWCTBA BEIIECTB, OTHOCSIINXCS K
Pa3IMYHBIM KJIacCaM HEOPTaHMYECKUX COEJIMHEHNH, FTeHeTHYEeCKast CBSA3b HEOPIraHWYECKUX BEIIECTB.

Krnaccupukanus XuMu4ecKUx peakiuil o pa3InyHbIM NpU3HAKaM (110 YUCIy U COCTaBY yYacTBYIOIIUX B PEaKLUU
BEILECTB, 110 TEIIOBOMY 3(PdEeKTy, 10 N3MEHEHUIO CTENeHEeH OKHUCIICHUS XUMUYECKHX 3JEMEHTOB, 10 00paTUMOCTH, IO
Y4acTHUIO KaTaau3aTopa). DK30- U S3HAOTEPMHUUECKUE PEAKIUU, TEPMOXUMUYECKHE YPABHEHUSL.

TlonsiTie 0 CKOpPOCTH XUMHUUECKOW peaknuu. [ToHATHE 00 0OpPaTUMBIX M HEOOPATHMBIX XMMHUCCKUX PEAKIIHSX.
[ToHATHE O TOMOTEHHBIX W TETEPOreHHBIX peakuusx. [lonsTue o kartanmuze. I[loHSATHE O XMMHYECKOM PaBHOBECHHU.
@DakTOpEI, BIUAIOMINE HAa CKOPOCTH XUMUYECKOH PEeaKIMU H TTOJIOKEHHEe XUMHIECKOTO PABHOBECHSI.

OKHCIIUTENBHO-BOCCTAHOBUTEBHbIE PEAKIINH, JIEKTPOHHBIN OaaHCc OKMCINTETbHO-BOCCTAHOBUTENBHOM PEAKIHH.
CocTaBieHHe ypaBHEHHUN OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIUi C WCHIONB30BAHHEM METOa 3JICKTPOHHOTO
Oaranca.

Teopust PMEKTPOTUTHUECKON NUCCONMANNU. DJIEKTPOIUTHI M HEIIEKTPONUTH. KaTtmoHwl, aHWMOHBL. MexaHu3M
JUCCOLIMAIIMK BEIISCTB C Pa3JIMYHBIMU BUJAMH XUMHYecKod cBsizu. Crenenp auccouuanuu. CunbHble M cialbie
IIEKTPOJIUTEL.

Peakunu moHHOrO OOMeHa. YCIOBUS NMPOTEKAHHs PEeaKMii HOHHOTO OOMEHa, ITOJHbIe W COKPAlIEHHBIE MOHHBIC
ypaBHeHus1 peakuuii. CBOHCTBa KHCJIOT, OCHOBAaHMH M COJICH B CBETE IPEJCTABICHUH OO0 O3JIEKTPOIUTUYECKOM
nuccounanyu. KauecTBeHHble peakiuy Ha HOHBL. [ToHATHE O THAPOIM3E COTEH.

Xumuuecxkuii Ixcnepumenm:

03HAKOMJICHHE C MOJENSAMH KPUCTAJUTMUECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAIJIOB M HEMETaJUIOB
(rpadura u anMasa), CIOKHBIX BEHIECTB (XJIOpUIA HATPHS), HCCIIEIOBaHHE 3aBUCHMOCTH CKOPOCTH XUMHYECKOH peakin
OT BO3JECHUCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIEAOBAHKE HIEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, MpoLecca JUCCOLMALIUU
KHCIIOT, LIeJo4Yeld M cosell (BO3MOYKHO HCIOJIb30BaHWE BUAEO MATEPUANIOB), MPOBEICHUE OIBITOB, MILTFOCTPHPYIOLINX
IIPU3HAKU NPOTEKAHMs peakuuil HoHHOro oOMeHa (0Opa3oBaHUE OcalKa, BHIACIEHHUE ra3a, 00pa3oBaHUE BOJbI), OIBLITOB,
WUTIOCTPUPYIONIMX — IPUMEPHl  OKUCIMTEIbHO-BOCCTAHOBUTENBHBIX  pEakiuil (TOpeHue, peakuud  paslioKeHHs,
COEAMHEHN), PACIO3HABAHUE HEOPraHMYECKUX BEIIECTB C IIOMOLIbIO KAUECTBEHHBIX PEAKLIUH Ha MOHBI, PELICHUE
9KCIEPUMEHTAIIBHBIX 3371a4.

Hemera/uibl 1 MX COETUHEHUS

OOmas XxapakTepucTHka TajoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHbIE CTEHNEHH OKUCIICHUSL.
Crpoenrie W (Qu3MUECKHe CBOICTBA MPOCTBIX BEINECTB — TaJOreHOB. XHMHUYECKHE CBOICTBA Ha MpHMepe XJopa
(B3aMMoO/ICHiCTBHE C METaUIaMH, HEMETalIaMH, Iieio4aMu). XiopoBoaopoa. CossHas KUCIOTa, XMMHUYECKHE CBOMCTBA,
NoJiy4eHue, npumeHenue. JlelicTBHe XJOpa M XJIOPOBOAOPOJA HAa OpPraHU3M 4YelloBeKa. BaskHeimme XJIopuiasl M HX
HaXOXKJICHUE B TIPUPO/JIC.

OOmas xapakTepucTuka 31eMeHToB VIA-rpymnmbsl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTEIEHHU
oxuciennsi. CTpoeHne u Qu3nueckre CBOMCTBA MPOCTHIX BEHIECTB — KUCIOPOJAA M CEPhl. AJUIOTPOITHBIE MOAU(DHKAIIN
KHCJIOpOJIa U Cepbl. XHMHYECKHEe CBOHCTBa cepbl. CepoBONOPOJ, CTpPOCHHE, (PM3MYECKHE W XMMHUYECKHE CBOMCTBA.
OKcHIBI Cepbl KaK MPEJCTAaBUTENH KHCIOTHBIX OKCHIOB. CepHasi KHCIoTa, GU3HIECKUEe U XUMUYECKHe CBOWCTBa (00IIHe
KaK OpeaCTaBUTCIIA KilacCa KHCJIOT H cneunquecm/le). XuMudeckue peakuuy, JeKalnue B OCHOBE IPOMBIINIJICHHOTO
crioco0a nosryyenus cepHoil kucaoTsl. [Ipumenenue cepHoil kucnoTel. Coau CEpHOM KUCIOThI, KAUECTBEHHAs! PEaKLHs Ha
cynbdar-uoH. HaxoxjaeHue ceppl W €€ COCAMHEHHH B TNPHPOJE. XUMHYECKOE 3arpsi3HCHHE OKPYKAIOILICH Cpe/ibl
COEUHEHUAMU CePbl (KUCIOTHBIE A0, 3aTPI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOObI €r0 NPEJOTBPALICHHS.



OOmiast xapakTepucTuka 3j1eMeHTOB VA-rpymnnbl. OCOOCHHOCTH CTPOCHHsT aTOMOB, XapaKTepHbIC CTENCHU
OKHUCIIeHHs. A30T, pacrpoCTpaHeHHe B Npupoje, (pu3nuecKkue U XMMUYeckue cBoictBa. KpyroBopor asora B mpupoje.
AMMHak, ero (u3MYeCKHe M XUMUYECKHE CBOHCTBA, IOMydeHHe W mpuMmeHeHue. Conu aMMOHUS, nX (u3MUecKue u
XMMHYECKHe CBOICTBa, MpuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHS. A30THas KHCJIOTa, €€ IOJydeHue,
(u3nuecKkue U XMMUYECKHe CBOMcTBa (00IIME KakK MPEJCTaBUTENs Kilacca KUCIOT U crenuduyeckue). Mcnonap3oBanue
HUTPATOB M COJICH aMMOHHS B KayeCTBE MHHEPAJbHBIX YA0OpeHHI. XHMHUYECKOE 3arpsi3HCHHE OKPYKAIOMICH Cpe/ibl
COCMHEHUSIMH a30Ta (KUCIIOTHBIC JOXKIH, 3arpsA3HEHHE BO3/yXa, IMOYBBI M BOAOEMOB). Docdop, aIOTpOINHBIC
Moudukanuu pocdopa, puznyeckne u xummudeckue croiictea. Okena pocdopa (V) u dpochophast kucnora, puznveckne
1 XUMHYECKHE CBOUCTBA, NostydeHue. Mcrnonb3oBanue Gocdaros B kauecTBE MUHEPAJILHBIX yIOOPEHHIHA.

OO6miast xapaktepucTuka 3j1eMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTpPOCHHS aTOMOB, XapaKTEPHBIC CTEICHU
OKHCIICHUS. YTJIepOJ, aJUIOTPOIHbIe MOAM(UKALINK, pacpOCTpaHEHUE B PUpPOe, (PU3NYECKUEe U XUMUYECKHUE CBOWCTBA.
Ancop6uusi. Kpyrosopot yrieposaa B npupoge. OKcHIbl yriieposia, ux Gu3ndeckue 1 XMMHYECKHE CBOWCTBA, ACHCTBHE Ha
JKUBBIE OPraHW3MBI, TOJy4YE€HHE W IPUMEHEHHE. DKOJIOTHYECKHE MpOOJeMbl, CBsi3aHHbIE ¢ okcuioMm yriepona (IV),
THIIOTE3a TI00aJbHOTO MOTEIUICHHs KIMMaTa, NapHUKOBBIA 3ddekr. YronpHas kucinora U e€ coym, ux (U3NUECKUe U
XMMHYECKHE CBOMCTBa, TOJydeHHEe M NpuMeHeHue. KadecTBeHHash peakius Ha KapOoHaT-noHbL. Mcmonb3oBanue
KapOOHATOB B OBITY, MEIUIMHE, IPOMBIIIICHHOCTH U CEIILCKOM X035 CTBE.

TTepBoHauasbHbIC MOHATHS 00 OPraHUYECKMX BEIIECTBAX KaK O COEAMHEHMSAX yriepoia (MeTaH, 3TaH, STHIICH,
aleTWICH, ATAHOJ, TJMIEPHUH, YKCYCHas KHUcioTa). [IprpojHble MCTOYHHWKH YTJIEBOJOPOJIOB (yrojb, MPUPOJIHBIN Tas3,
He(Th), MPOAYKTHI UX MepepaboTKH (OCH3MH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [TOHATHE O OMOJIOTHUECKH BaXKHBIX
BEIIECTBAX: KHUpax, OeJKax, yIiIeBoJaX — W UX POJM B XKM3HM YelOBeKa. MarepuallbHOE €JIMHCTBO OPraHMYECKHX U
HEOPraHMYECKUX COETMHEHHUI.

Kpemuuii, ero ¢usnyeckne W XUMHYECKHE CBOMCTBa, IONy4deHHe M NpuMeHeHHe. CoeIMHEHHs KPEeMHHUS B
npupone. O6uue npeacrasiaeHus o6 oxcune kpemuus (IV) u kpemHueBoil kuciore. CHIMKAThl, UX UCIIOJIb30BAaHUE B
OBITY, B IPOMBIIIIEHHOCTH. BaxkHelne cTpouTeNbHbIe MaTepHalbl: KepaMHKa, CTEKJIO, IEMEHT, OETOH, KeJIe300€TOH.
ITpoGieMbl 6€301aCHOTO HCHOIB30BAHMS CTPOUTENIBHBIX MATEPHAIIOB B IIOBCEAHEBHON JKU3HU.

Xumuueckuit IKCnepumeHnm:

u3ydeHne 00pa3ioB HEOPraHMIECKUX BEIIECTB, CBOUCTB COJITHON KHCIOTHI, MPOBEACHHE KAYECTBEHHBIX PEaKIIUit
Ha XJIOPU/-HOHBI U HAOJIIOACHNE IPU3HAKOB MX MMPOTEKAHMS, OIBITHI, OTPaKAIOIINE (HH3HUCCKUE U XMMHICCKHE CBOWCTBA
rajioreHOB M MX COCAMHCHHI (BO3MOYKHO HCIIOJIB30BAaHHE BHICOMATECPUATIOB), O3HAKOMJICHHE C OoOpasnaMu XJIOPUIOB
(rayoreHnI0B), O3HAKOMIICHHE C 00pa3snaMu Cepbl U € COCAMHCHUSIMU (BO3MOJKHO HCIIOJIBb30BAaHUE BHICOMATEPHUAIIOB),
HaOIIoJCHHE TIpolecca OOYIJIMBaHHs caxapa MoJ JCHCTBHEM KOHIICHTPHPOBAHHOW CEPHOIl KHCIOTBI, H3y4YCHHE
XUMHYECKAX CBOMCTB pPa30aBICHHOW CEPHOW KHCIOTHI, MPOBEACHHE KAYECTBCHHOH peakuu Ha Cylb(ar-dHoH u
HaOJII0IeHHe NPU3HAKa ¢€ MPOTeKaHWsI, O3HAKOMIICHHE ¢ (DU3MUECKUMH CBOMCTBAMHU a30Ta, Gocdopa U UX COeAUHEHHI
(BO3MOXHO HCIIOJIB30BaHIE BUICOMATEPHAIIOB), 00pa3uaMu a30THBIX U (OCHOPHBIX yI0OpEHNiA, TOyYeHHe, COOUpaHie,
pacro3HaBaHHE U M3yYCHUE CBOMCTB aMMHUaKa, IPOBEICHHUE KAUECTBEHHBIX peakluili Ha MOH aMMOHUS U (Gochar-uoH U
W3yYCHUE MPH3HAKOB HMX IPOTEKAHWS, B3aMMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCIOTHI C MEABI0 (BO3MOYKHO
WCTIOJIb30BaHUE BUICOMATEPUANIOB), HM3YYCHHE MOJEJCH KPUCTAIMYECKHX peHI€TOK anmasa, rpadura, Qyiepena,
03HAKOMJICHHE C MPOLIECCOM aJCOPOLU PACTBOPEHHBIX BEIICCTB aKTHBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IIPOTHBOTA3a,
MoJTyueHne, cCoOUpanne, pacro3HaBaHHe U U3yUCHHE CBOWCTB YITICKHCIIOTO ra3a, MpOBEACHHE KAYeCTBEHHBIX PEAKINi Ha
KapOOHAT W CHIIMKAT-HOHBl W W3y4YCHHE IPU3HAKOB WX MPOTEKAHWs, O3HAKOMIICHHEC C MHPOMYKIHEH CHIMKATHON
TPOMBIINUICHHOCTH, PECHICHUE SKCIIEPUMEHTAJIBHBIX 3a/la4 110 TEME «Baxkneiime HeMeTaIbl U UX COCOUHCHMUS).

MeTa/uibl U UX COeTUHEHUS

OOmas XxapakTepucTHKa XMMHUECKHX SJIEMEHTOB — META/UIOB HAa OCHOBAHWHU UX MOJIOKeHMs B [lepmoanueckoit
cucreMe xumuueckux sinemenToB [l 1. MenneneeBa u crpoenust aroMmoB. CTpoeHue mMeTamios. Merauinueckas CBs3b U
MeTaJUIM4ecKasi KpUCTaJMyeckas pelérka. JIEeKTPOXUMHUYECKUH psJl HanpsbkeHui MertaiioB. dusudeckue u
XUMHYECKUE cBolcTBa MerayuioB. OOLMe cnocoObl HoiyyeHus: MeTa/uloB. IIoHsATHE O KOPPO3UU METAJIOB, OCHOBHBIE
CHOCOOBI 3alUTEl MX OT Koppo3uu. CruaBbl (CTanb, YyTyH, JIOPAJIOMUHMN, OpOH3a) M HMX IPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

[[{enouynsle Mertamnsl: mojoxkeHue B [lepmonmueckoit cucreme xumuueckux snementoB JI. M. Menneneesa,
CTPOCHHE MX aTOMOB, HaXOXJIeHHE B npupoje. Pu3nueckue M XUMHYECKHE CBOMCTBA (HA MpUMEpe HATPHUS M Kajus).
OKCH/IbI ¥ TUAPOKCHUIBI HATPUS U Kanusi. [[pUMEHEHHE 1ET0YHBIX METAJUIOB U MX COEIMHCHUI.

[[{enoyHo3eMenbHbIE METAUIBI MArHuii W KadbUWi: mosiokeHue B llepuomndeckoil cucteMe XUMHUECKHUX
snemeHToB J[. Y. MenneneeBa, cTpoeHHE MX aTOMOB, HaxOXJIeHUE B npupoae. Ousnueckue U XUMUYECKHE CBOICTBA
MarHusi M KaJiblius. BakHelinne coefMHEeHUs Kaiblus (OKCHJ, THMIPOKCHI, coiu). JKECTKOCTh BOJBI M CIIOCOOBI e
YCTpaHEHHUs..



Amomunuit: nonoxenue B llepnonndeckoir cucteme xmmuueckux snemeHToB J[. 1. Menneneesa, ctpoenue
aToMa, HaxoXKJeHue B npupoje. Pusndeckue M XUMHYECKHE CBOWCTBA alOMHHUS. AMQOTEpHBIE CBOHCTBA OKCHIA U
THAPOKCHJIA ATFOMHHUSL.

Kenezo: nonoxenue B Ileprnoauueckoii cucreme xumudeckux sniementos J[. M. MenneneeBa, ctpoeHue aroma,
HaXOXJeHue B npupoje. Ousnyeckue M XUMHYECKHE CBOMCTBA kene3a. OKcuabl, ruapokcuasl U cosn sxeneza (1) u
xenesa (III), ux cocras, cBOICTBa U MOJTyYEHHE.

Xumuueckuit IKCnepumeHnm:

O3HAKOMJICHHE ¢ OO0paslaMi METAIOB M CIUIABOB, UX (H3MYECKUMH CBOWCTBAMH, HW3YyYCHHE PE3yJIbTATOB
KOPPO3MH METAJIOB (BO3MOYKHO HCIIOJb30BAHUE BUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOMCHCTBISI OKCHIA KaJbIUs U
HATPUsI C BOJOH (BO3MOJKHO HCIIOJIB30BAHHE BHICOMATECPHAJIOB), HCCIICIOBAHHE CBOMCTB HKECTKOM BOJBI, MHpoIecca
TOpEHHMs JKelie3a B KUCIOpoJie (BOBMOMKHO HCIIOJb30BAaHUE BHACOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX
peaxiuii Ha HOHBI: MarHus, KaJblvs, AIFOMUHMS, IIWHKA, skene3a (I1) u xenesza (I11), menu (1), HaGnroieHHe U OTMMCAHKE
MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATPHs, KaUs M KaIblus (BO3MOXKHO HCIIOJH30BAaHHUE BUIICOMATEPUATIOB),
uccreoBanne aM()OTEPHBIX CBOMCTB THAPOKCH/IA AFOMUHUS M THAPOKCH/IA [IHKA, PEIICHHE YKCIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHeHIe MeTaIbl U UX COSTUHEHHSD).

XuMHS U OKpYKaoLas cpea

BemecTBa u MaTe€pualibl B HOBC@,I[HEBHOﬁ JKU3HHU YeloBeKa. be3omacHoe MCIoIp30BaHNe BCIIICCTB U XUMHUYCCKUX
peaxunﬁ B 6I>ITy. HepBas{ MOMOIIb MPU XUMUYCCKUX OJKOraX U OTPaBJICHUAX.

XuMHUYECKOe 3arpsi3HEHHE OKpY’Karomiel cpeapl (IpefenbHasi JOMyCcTUMasi KOHIEHTPALUs BEIECTB, Jaliee —
ITIK). Poib XUMUH B PEIICHUH SKOJIOTHUYECKHIX TPOOIICM.

Xumuueckuit yxcnepumenm:
u3ydeHne 00pas3loB MaTepraIoB (CTEKIIO, CIIIaBbl METAIUIOB, TOJMMEPHBIC MaTEPHAIbI).
Mesxwcnpeomemnsle ceasu

Peannzanus MexnpeaMeTHbIX CBA3€H NMpH M3YYEHUU XMMHUM B 9 Kilacce OCYILECTBISIETCS YEpPE3 UCIOJIb30BaHHE
Kak OOIIUX E€CTECTBEHHO-HAYYHBIX IOHATHH, TaK U IOHATHH, SBIAIOMIMXCA CUCTEMHBIMM IS OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTeCTBEHHO-HAY4HbIe MOHATHS: HAy4HbId (aKT, TUIOTE3a, 3aKOH, TEOPHs, AaHaJIU3, CUHTE3,
KnaccU(UKanys, MNepUOANYHOCT, HAOIIOJCHHE, OSKCIICPHMEHT, MOJCIHUPOBAHHUE, W3MEpPEHHE, MOJETb, SBICHIUE,
MApHUKOBBIN 3()(HEKT, TEXHOTIOTUSI, MATEPHAIIBL.

®duznka: maTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIWJ, HW30TONBI, PAIHMOAKTUBHOCTH, MOJEKYJa,
ANIEKTPUYCCKUI 3apsi/l, TPOBOJIHUKH, MOJYITPOBOIHUKH, AUAJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHoe
COCTOSIHME BEIIECTBA, T'a3, PacTBOP, PAaCTBOPUMOCTb, KPHCTAJUIMYECKas pEHIETKA, CIUIABblI, (M3MYECKHE BEJIWYHHBI,
€MHHULIBI N3MEPEHHS, KOCMUYIEeCKOe TPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorust:  doTtocuntes, npixanue, Ouocdepa, HKOCHCTEMa, MUHEPAJbHBbIC YIOOPEHUs, MUKPOIIEMEHTBHI,
MaKpO3JIEMEHTBI, INTATEIIbHbIE BELECTBA.

T'eorpadusi: armocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MOPOMBI, TOJIE3HbIE HCKOIIaeMble, TOIUINBO, BOJIHBIE
pecypesl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA TIPOI'PAMMBI 1O XUMHUHU HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA30BAHUSA

JINYHOCTHBIE PE3YJIBTATBI



JIM4HOCTHBIE Pe3yabTaThl OCBOSHUSI IPOTPAMMbI OCHOBHOTO OOIIET0 00pa30BaHMUS JOCTHTAIOTCS B X0€ 00yUYeHUs
XMMUU B €IMHCTBE Y4E€OHOH M BOCHIHTATEIbHOM JEATENBHOCTH B COOTBETCTBHUHM C TPAJULUUOHHBIMH POCCHHCKUMHU
COLIMOKYJIbTYPHBIMH ¥ JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH, HPHUHSATHIMH B OOINECTBE MPABHIAMH W HOPMaMH
MTOBEJICHUS M CIIOCOOCTBYIOT IPOIEcCaM CaMOIO3HAHUS, CAMOPA3BUTHSI U COIMAIM3ALINU 00YYaIOINXCA.

JInaHOCTHBIE pe3yabTaThl OTPaXarT T'OTOBHOCTH 06y‘Ia}OHII/IXC$I PYKOBOACTBOBATHCA CHUCTEMOW TMO3UTHUBHBIX
HNEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIMPCHHUEC OIlbITa ACATCIIbBHOCTHU Ha eé OCHOBE, B TOM YHMCJIC B HaCTH:

1) naTPHOTHYECKOT0 BOCIUTAHUS .

[ICHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HACJICJIHIO, TIOHUMaHUS
3HAYCHHs] XHUMHUYECKOI HayKH B JKH3HH COBPEMCHHOT'O OOIIECTBA, CIIOCOOHOCTH BJIAJICTh JOCTOBEpHON MH(opManuei o
HEPEeIOBbIX JOCTIKEHUSIX M OTKPBITHSIX MHPOBON M OTEUECTBEHHON XMMMUH, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
yCTpoiicTBe MHpa U 001IeCTBa;

2) IrpakaIaHCKOro BOCIUTAHUSA:

NPEJCTABICHUSI O COLMAIBHBIX HOpPMax M IpaBWIaX MEXKJIMYHOCTHBIX OTHOWICHMH B  KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, ydeOHOHMCCIIeNOBATEIbCKOW, TBOPUYECKOH M JAPYTHX
BUAX JESTEJBHOCTH, TOTOBHOCTH K Pa3HOOOpa3sHON COBMECTHOW JEATENBHOCTH TIPH BBINOJHEHUH Y4EOHBIX,
MO3HABATENLHBIX 3aJa4, BBIIOJIHEHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHHM YYEeOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOITOHMMAHHIO U B3aMMOIIOMOIIIY B IIPOIECcCe ATOH y4eOHOH e TeIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE
1 TIOCTYNKH CBOMX TOBApHUIIEH C MO3MUIMM HPABCTBEHHBIX M IPABOBBIX HOPM C Y4YETOM OCO3HAHHs IOCIEACTBUI
MIOCTYTIKOB,;

3) HeHHOCTH HAYYHOTr'0 MO3HAHUS

MHUPOBO33PCHUYCCKUE TIPCACTABIICHUSA O BCIICCTBC U XUMHUYECKOU pceakunu, COOTBECTCTBYIOIIHUE COBPEMEHHOMY
YPOBHIO Pa3BUTHUA HAYKHU U COCTABJIAIOIINE OCHOBY I IOHUMAaHHUS CYIIHOCTH Haqu0171 KapTUHBI MUpa, NPCACTABIICHUA
00 OCHOBHBIX 3aKOHOMCPHOCTAX PasBUTHUA TPHUPOABI, B3AUMOCBA3AX YCJIOBCKa C HpHpO)lHOﬁ CpCZlOf/’l, O poJIM XUMHUU B
IIO3HAaHUHU OTHUX 3aKOHOMepHOCT€I>i;

[O3HABATENbHBIE MOTHBBI, HANPABJICHHBIC HA IIOJyYCHHE HOBBIX 3HAHMH 110 XUMUHM, HEOOXOIUMBIEC M
00BSACHEHNs HAONIOMaeMBIX MPOIECCOB U SBICHHIA, ITO3HABATEIbHOH, MH()OPMAMOHHON W YHTATENbCKON KYyJIbTYpHI, B
TOM YHCJIC HaBBIKOB CaMOCTOSATENBHONW pPabOThI ¢ y4YeOHBIMH TEKCTaMM, CIIPaBOYHOHM JHUTEpaTypod, NOCTYIHBIMH
TEXHUYECKAMH CPEJICTBAMH MH(OPMAIIOHHBIX TEXHOJIOTHIA;

HHTEpeC K OOYYCHHIO W IIO3HAHHWIO, TIO003HATENBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K €aMOOOpa3oBaHHIO,
IIPOCKTHOM M HCCIIEA0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YpPOBHS OOydueHUs B
JTaTbHEHIIIEM;

4) popMHUpOBaHHUS KYJIbTYPHI 310POBbI:

OCO3HAHME LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 310POBbIO, YCTAHOBKU Ha 310pPOBbIHA 00pa3
JKM3HH, OCO3HAHUE MOCJIEACTBUH M HENPHUATHE BPEAHBIX NPUBLIUECK (YHOTPEONEHMS aIKOroiisi, HApKOTHKOB, KYpPEHHs),
HEOOXOAUMOCTHU COOJIIOIEHUS MIPaBUI O€30I1aCHOCTU MIPU OOpAlIEHUU ¢ XUMUYECKUMU BEIIECTBAMU B ObITY U pealbHOI
KHU3HU;

5) TpyA0BOro BOCHUTAHHUS:

HHTEpEC K NPAKTHYECKOMY M3YUEHHIO MPOQEcCHil U TpyJa pa3iMyHOro pojad, YBaKEHHE K TPYAY M pe3ysbTaram
TPYZOBOH HEATEILHOCTH, B TOM YHCJIE HAa OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI [0 XUMHHU, OCO3HAHHBIH BBHIOOD
WH/IMBUIyAJIbHOM TPAeKTOPUH MPOJODKEHH 00pa30BaHUs ¢ yUETOM JIMUHOCTHBIX WHTEPECOB M CHOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH, ycremHoil npodhecCHOHAaIbHON NESITEbHOCTH U Pa3BUTHA HEOOXOIMMBIX
YMEHHI, TOTOBHOCTB aIalTHPOBATLCS B MPOPECCHOHAIBHOM Cpere;

6) 9KOJIOrMYEeCKOro BOCITATAHMS:



9KOJIOTMYECKH LEJIeCO00pa3HOe OTHOLICHHE K MPHPOJAC KAk HCTOYHHWKY JKH3HH Ha 3emiie, OCHOBE €
CYLIECTBOBAHMS, MOHMMAaHUE IIEHHOCTH 370POBOTO0 M 0e30macHOro o0pasza >KU3HH, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (M3MYECKOMY M IICHXHYECKOMY 370POBBIO, OCO3HAHHE ILIEHHOCTH COOJIOJICHHsS IpaBuUil 0e30MacHOro
MOBEICHHSI ITPU paboTe C BEIIECTBAMH, @ TAKXKE B CHTYALHSX, YTPOXKAIOIINX 30POBBIO M JKH3HH JIFOJICH;

CIIOCOOHOCTH NPUMCHATH 3HAHHA, IIOJIyYa€MbIC IIPU H3YUYCHUHU XWUMHH, IJI1 PCHICHUA 3a4a4, CBIA3aHHBIX C
Opr)KaIOHIefI HpPIpO,Z[HOﬁ cpez[oi/i, JUIsL TOBBINICHUS YPOBHS 9KOJIOTHYECKOMN KYJIbTYpPbI, OCO3HaHHUA 100aJIbHOTO
XapakTepa 3KOJIOTMIYCCKUX HpO6HeM u HyTeﬁ HX pEHICHUSA IMOCPEACTBOM METOAOB XMMHUH, SKOJIOTHYECKOTO MBIIIJICHUA,
YMEHUS PYKOBOJACTBOBATHCS UM B HOSHaBaTeHLHOﬁ, I(OMMyHPIKaTPIBHOfI U COLIMATbHOMN IIpaKTUKE.

METANPEJMETHBIE PE3YJIbTATBI

B cocraBe wmerampeiMETHBIX pe3yJbTATOB BBLACIAIOT 3HAYMMbIC JUIS  (OPMHPOBAHHS MHPOBO33PEHUS
oOImmeHayYHble TOHATHS (3aKOH, TeOpHsl, IPUHIIHII, THITOTe3a, (HaKT, CHCTeMa, MPOoLece, SKCIEPUMEHT U APYToe.), KOTOpBIe
HCTIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEeJAMETax M MO3BOJSIOT HAa OCHOBE 3HAHMW M3 JTHX IIPEIMETOB
(bopMHupOBaTH TpEICTaBICHHE O MEJOCTHONH HaydyHOH KapTWHE MHUpa, W YHUBEpCaJbHbBIE Yy4eOHbIe IeHCTBUS
(mo3HaBarenbHble, KOMMYHHUKATHBHBIC, PETYJSTHBHBIC), KOTOpble OOECIeYMBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIFHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO yUeOHOH AeSTEeTbHOCTH.

Ilo3naBaresibHBIE YuusepcajabHbIC y'{eﬁl-lble aeicTBus
bazoBble Jjornueckmne aeMcTBU:

YMEHHUS UCIO0JIb30BaTh MPUEMBI JIOTHUECKOTO MBILIIIEHUS TP OCBOEHUM 3HAHUM: PACKPBIBATH CMbICI XUMUYECKUX
HOHATUH (BBLAENATh UX XapaKTePHbIE NPHU3HAKH, YCTAHABIMBATbh B3aUMOCBS3b C IPYIMMM HOHATUSAMHU), HCIOJIB30BATh
MOHATUS Ul OOBSICHEHUSI OTHACIbHBIX (DAKTOB M SBJIEHHH, BHIOMPATh OCHOBAHUS U KPUTEPUHU [UIS KIAcCHU(PUKALUU
XMMHYECKUX BEIECTB UM XUMMYECKUX peakluii, ycTaHaBIMBAaTh NPUYMHHO-CIECICTBEHHBIE CBSI3H MEKAY OOBEKTaMU
N3y4YEHUs], CTPOUTH JIOTUYECKHE PacCyXICHUS (MHIYKTHBHBIC, AEAYKTUBHbIC, II0 aHAJIOTUM), NEJIaThb BHIBOABI U
3aKIII0YEHUS;

yMEHHME IPUMEHATh B IIPOLECCE IO3HAHUS IOHATHUA (IIPEAMETHBIE M METAIPEAMETHBIE), CUMBOJIMYECKHE
(3HAaKOBbIE) MOJENH, HCIOJNb3yeMble B XHMHH, IPEOOPa30OBLIBATH LIMPOKO MHPUMEHSEMbIE B XUMHHM MOJEILHBIC
IIPEACTABICHHS — XUMUYECKHUH 3HAaK (CUMBOJI 3JIEMEHTA), XUMU4ecKast GopMysia U ypaBHEHUE XMMUUCCKOHM peaKkLuu — NpH
peleHny yueOHO-II03HABATENIbHbIX 33a4, ¢ y4ETOM 3THUX MOJENIBHBIX IPEACTABICHUH BBIABIATH M XapaKTE€pU30BaTh
CYIIECTBEHHbIE MPU3HAKH HU3yYaeMBIX OOBEKTOB — XMMHUCCKHUX BEIIECTB M XMUMHUCCKUX PEAaKLUUH, BBIABIATH OOLIME
3aKOHOMEPHOCTH, IPUYNHHO-CIIEICTBEHHBIE CBA3U U IIPOTUBOPEYHS B N3y4aeMbIX NPOLECCAX U ABICHUSAX.

bazoBrble uccienoBaTejibCKHe AeHCTBUSA.

YMEHHUEC UCIIOJIL30BaTh IMOCTABJICHHBIC BOITPOCHI B KAYECTBC MHCTPYMCHTA MO3HAHUSA, a TAK)KEC B Ka4C€CTBE OCHOBBI
It (I)OpMI/IpoBaHI/IH THUIIOTE3bI IO MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX Cy)K,HeHPIfI;

NpUOOpETeHNE OMNBbITa MO IIAHMPOBAHMIO, OPTAHU3ALMU U NPOBEJCHUIO YUYCHHYECKHX HKCIICPUMEHTOB, YMEHHUE
HaOmI0JaTh 3a XOAOM MpOIlecca, CaMOCTOSTENBHO MPOTHO3MPOBATH €r0 Pe3ysbTaT, (OpMyIHpOBaTh OOOOIIEHUS H
BBIBOJIBI [10 PE3yJIbTaTaM IIPOBEJEHHOIO OIIbITA, UCCIIEI0BAHMS, COCTABIATE OTUET O NIPOAEIaHHOU paboTe.

Padora ¢ ungopmanmeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HMHMOPMAIMIO PA3IUYHBIX BHJAOB U (GopM
MIPE/ICTABICHHS, MOMYYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAs JINTEPATypa XUMUYECKOTO COJCpKaHus,
crpaBOYHbIe NOCOOUS, pecypchl IHTepHeTa), KpUTHYECKH OLIEHUBATh IPOTHBOPEUHBYIO U HEJOCTOBEPHYIO HH(OpMAIHIO;



yMEHHE TPUMEHSATh Pa3IHdHbIE METOIbI M 3ampoChl MPU TMOUCKE W OTOOpe MH(MOPMAIMH W COOTBETCTBYIONIMX
JIAHHBIX, HEOOXOAUMBIX JUUIS BHIIIOJIHEHNUS yUeOHbBIX M MMO3HABATENBHBIX 33124 ONMPEICIEHHOrO THIIA, TPHOOPETEHUE OITBITA
B 00JacTH WCIONB30BAHUS HH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH, OBJAJCHHE KyJIbTYPOW aKTHBHOTO
WCIIOB30BAHUS PA3IMYHBIX MOUCKOBBIX CHCTEM, CaMOCTOSITCIBHO BBIOMPATh ONTHMAIBHYIO (OPMY TMPEICTABICHHUS
nH(OPMAIINH U WIUTIOCTPUPOBATH pelllaeMble 334K HECIOKHBIMU CXeMaMH, THarpaMMaMu, IpyTUMHU GpopMaMu rpaduku
M UX KOMOMHAIUSIMU;

YMEHHE UCIIOIb30BaTh U aHAIM3UPOBATH B MpOIecce yueOHOM 1 HCCIe0BaTeNbCKON ASTEIbHOCTH HHPOPMALIUIO
0 BIMSIHAU NPOMBIIIICHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH IPUPOJTHON CPEIbL.

KoMMyHHKaTHBHbIe yHUBepCaJbHbIe Y4eOHbIe AelicTBUS:

YMEHHUSl 3aJaBaTh BONPOCHl (B Xoae auanora ¥ (WiIM) JAUCKYCCHMH) [0 CYHIECTBY OOCYXKIaeMOH TeMbl,
(bOopMyIHPOBATh CBOM MPEUIOKEHHUS OTHOCHTEIHHO BBITIOIHEHHUS TPEITI0KEHHON 3a/1auu;

YMEHHSI TPEJCTABIATh MONYyYSHHBIE PE3yJIbTAaThl IMO3HABATEIBHON NESTeNPHOCTH B YCTHBIX M IHCHMEHHBIX
TEKCTaX; JeNaTh MPEe3eHTAINI0 pPe3yJbTaTOB BBIIOJHEHMS XHMHUYECKOTO SKCIEepHMeHTa (J1abopaTOpHOTO OIIbITa,
11a00paTOPHOI PadOTHI 110 HCCIIEAOBAHNIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMeHHsl Yy4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABAaTEIbHOW M HCCIENOBATENILCKOM
JEATENPHOCTH TIPH pEIICHHH BO3HUKAIONINX MPOOJIEeM Ha OCHOBE y4ETa OOMMX HWHTEPECOB M COTIACOBAHMS IO3UIIUH
(oOcyxaeHus, 0OMEH MHEHMSMHU, «MO3TOBbIE IITYPMBD), KOOPAUHAIMSA COBMECTHBIX ACHCTBUM, onpenencHue KpuTepruen
10 OIIEHKE KAa4eCTBa BHITIOJTHEHHON paOOTHI U IPYTHUE).

PerJ’lHTl/IBHLle YHuBepcCaJabHbIC y‘leﬁl-lble lleﬁcTBHﬁ:

YMEHHE CaMOCTOSITEIIBHO OTIPEIENATh e ASSATEIBHOCTH, TIIAHUPOBATh, OCYIICCTBIATh, KOHTPOIUPOBATh U MPH
HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO IESITEILHOCTD, BEIOMpaTh Hanbosuee 3G dexTuBHbIC CIIOCOObI pelIeHus yueOHbIX U
MO3HABATENBHBIX 33/[ad, CAMOCTOSTEIBHO COCTAaBIATH MM KOPPEKTHUPOBATh TPEITOKCHHBIH alTrOpHUTM JCHCTBHH MHpH
BBINOJTHEHNH 331aHUM C yUETOM IOJIydEHHs HOBBIX 3HAHUH 00 M3yyaeMbIX OOBEKTaX — BEIECTBAX U PEaKLUsX, OLIEHUBATh
COOTBETCTBHE TMOJy9EHHOTO pe3ynbTaTa 3asBICHHON IIelM, YMEHHE HCHONb30BaTh M aHAJIN3HPOBATH KOHTEKCTHI,
npeJutaraeMble B YCIOBHHU 3aaHUH.

INPEAMETHBIE PE3YJIbTATBI

B cocraBe mpeAMETHBIX pPE3yJNbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COJCPIKAHHUS, YCTAHOBICHHOTO JaHHOM
(benepanpHOil pabovell MPOrpamMMOM, BBIACISIOT: OCBOCHHBIC OOYYAIOLIMMHUCS HAYYHbBIC 3HAHHS, YMEHHS M CIOCOOBI
JeicTBui, crienuduaeckue s MPeAMETHON 00IacTH « XUMUS», BHIBI ISSITEIBHOCTH IO MOy YSHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETALUH, TPEOOPA30BAHUIO M IPUMEHECHHUIO B PA3JIMYHBIX Y4COHBIX U HOBBIX CHTYallUsX.

K xonmy oOyudenns B 8 KJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpaXkaTh
c(hOPMHUPOBAHHOCTH y O0YYAIOIIMXCS YMEHUI:

PacKpbIBaTb CMbICI OCHOBHBIX XUMUYECKUX TOHSITUH: aToOM, MOJICKYIJIa, XUMUYECKUN 3JIEMCHT, IPOCTOC BEUICCTBO,
CJIOKHOC€ BEIIECCTBO, CMECH (OHHOPOZ[HEUI u HeO,Z[HOpOHHaSI), BaJICHTHOCTb, OTHOCUTCJIbHASL aTOMHAs1 U MOJICKYJISIpHAas1



Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsE MAacca, MacCoBast J0JIsi XUMUYECKOTO 3J€MEHTa B COSJMHEHUH, MOJISIPHBIN
00bEM, OKCHA, KUCIOTa, OCHOBaHHUE, COJb, JJIEKTPOOTPHLATEILHOCTb, CTENEHb OKHCICHUS, XUMHYECKas peaxius,
Kjaccu(uKays peakluil: peaklui COCTUHEHUS, PEaKLUU Pa3JIOKEHHs, PEaKIMy 3aMeleHHs, peakui oOMeHa, 9K30- U
SHIOTEPMUYECKHE PEaKIuH, TEIUIoBoH >(deKT peakiuu, sApo aToMa, SJIEKTPOHHBIH CIOM aToma, aTOMHas OpOHTAalb,
paauyc aToma, XMMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJEHTHAs CBS3b, MOHHAs CBS3b, MOH, KATHOH, aHHOH,
pacTBOp, MaccoBast 10JIs BelecTBa (IPOLEHTHAS! KOHIIEHTPAIHs) B PACTBOPE;

WUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATHH M MPUMEHSTH 3T IOHATHS IPU ONMCAHUH BEIECTB U HX
TIPEeBpAIICHHIA;

HCTIONB30BAaTh XUMUYECKYI0 CUMBOJIUKY JUIS COCTaBIICHUS (JOPMYIT BELIECTB U YpaBHEHHH XMMUYECKHUX PEaKIuii;
ONpENEeNATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEJMHEHHUSX, CTENEHb OKHUCIICHHUS JJIEMEHTOB B OMHApHBIX
COCMHEHMSIX, IPUHAJIEKHOCTh BEILECTB K ONpPEAEIEHHOMY KJIacCy COeAMHEHUH 1o (HopMysiaM, BUJ XUMUYECKOW CBSI3U
(KOBaJIGHTHAsI U MOHHAS) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBath cwmbicn llepuomnyeckoro 3akona [I. W. MenzgeneeBa: neMOHCTpHPOBATH MOHUMAHHE MEPUOAUIECKON
3aBUCUMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT UX IOJIOKeHHs B lleprmoauyeckoil cucreme, 3aKOHOB COXpaHEHUs
MAacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO yUeHHs, 3aKOHA ABOTa/IpO;

ONMCBHIBaTh M XapakrepuszoBarTh TaOnuunyro (opmy Ilepmoanyeckoil cUCTeMbl XUMHUYECKHX O3JIEMEHTOB: pasinyarhb
MOHATUS «TJaBHas moAarpymma (A-rpymma)» U «mobounas noarpymmna (b-rpynma)», mamble u OONbIINE IEPUOIDL,
COOTHOCHTh 00O3HAa4YeHHs, KOTOpble HMeloTcs B Tabmume «[leprmopndeckas cucTeMa XHUMHYECKHX dJieMeHTOB Jl.
W. MenneneeBay ¢ YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3aps sijpa,
oOIIee YncIo 3JIEKTPOHOB U paclpeielieHne UX 110 JJIEKTPOHHBIM CII0SIM);

KJIacCU(UIMPOBATh XUMHUYECKUE SJICMEHTHI, HEOPIraHUYECKUE BEIECTBA, XMMUYECKHUE PEAKIUH (110 YUCIYy M COCTaBy
YYaCTBYIOIIMX B PEAKLUH BEIIECTB, M0 TEIJIOBOMY 3 deKTy);

XapakTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BELIECTB PAa3JIMYHBIX KIACCOB, TOATBEPXKAas OIHCAHHE
MIpUMEpaMH MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEaKIHii;

MIPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOTO COCTaBa, BO3MOXKHOCTH TPOTEKaHHS
XMUMHYECKUX TPEBPALICHUH B Pa3IMYHBIX YCIOBUSIX;

BBIYHCIISATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO U MOJSIPHYIO MacChl BELIECTB, MaCCOBYIO JOJIO XUMHYECKOTO JJIEMEHTa I10
(bopMye COeTMHEHHs, MAacCOBYIO JIOJIO BEHIECTBA B PACTBOpPE, NPOBOJUTH PACUETHl 1O YPABHEHUIO XHMHUYECKOH
peakuu;

IPUMECHATE OCHOBHBIC OIICpanu MBICIIUTEIIBHON JIESITEIbHOCTU — aHalu3 | CHUHTE3, CpPaBHCHHC, 0606H.[€HI/I€,
CUCTEMaTU3alulo, KJ'IaCCI/I(l)I/II(aI_[I/IIO, BBISIBJICHUC TPUYHUHHO-CICACTBCHHBIX CBsI3CH — s U3YUCHUS CBOICTB BEIICCTB U
XUMHUYCCKHX peaKHHﬁ, €CTCCTBCHHO-HAYYHBIC MCTOABI IIO3HAHUA — Ha6J'IIO,E[eHI/Ie, HU3MCPCHUE, MOACINPOBAHUC,

9KCIIEPUMEHT (peajbHbII U MBICIICHHBIN);

CIleIOBaTh IpaBHJIAM TONIB30BAHMSA XHMHYECKON MOCYHOH M I1abopaTOpPHBIM O00OpPYHOBAaHMEM, a TaKKe MHpaBUIIAM
06pameHm[ C BCUIECTBAMU B COOTBETCTBHUU C MHCTPYKUUAMU IO BBIIIOJITHECHHUIO na6opaTop1-u>1x XUMHUYCCKHUX OIIBITOB IIO
MONy9YEeHHI0 ¥ COOMpAaHWIO Ta3000pa3sHBIX BEHIECTB (BOJOPOJa U KHCIOPOJa), IPHUTOTOBICHUIO pPACTBOPOB C
OnpesieNIEHHON MaccoBOM A0Jiel PacTBOPEHHOIO BELIECTBA, INIAHUPOBATh M IPOBOAUTH XUMHUYECKHE DKCIIEPUMEHTHI 110
pAcIO3HaBaHHUIO PACTBOPOB MIENOYEl W KHCIOT C MOMOINIbI0 MHAWKATOPOB (TaKMyc, (eHOI(pTANCHH, METHIOPaHX U

IpyrHe).

K koHIy 00y4eHus B 9 kiiacce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
¢(hOPMHPOBAHHOCTH y OOYUAIOIIUXCS YMEHH:

pacKpbIBaTh CMBIC]I OCHOBHBIX XHMHUYECKUX MOHATUH: XMMHYECKUU 3JIEMEHT, aTOM, MOJIEKYyJia, UOH, KaTHOH, aHHOH,
MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BAJIEHTHOCTB, JJIEKTPOOTPUIATEIHLHOCTh, CTENEHb OKUCIEHUS, XUMHUYEcKas
peakiusi, XUMHUECKas CBfA3b, TEIUIOBOM A(QeKT peakiuu, MOJb, MOJSPHBIH 00bEM, pPACTBOP, 3JICKTPOJIUTHI,
HEDJICKTPOJIUTHI, JIEKTPOJIMTHYECKAs TUCCOIMAIS, PEaKIIMd MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE PaBHOBECHE,
oOparuMble ¥ HEOOpAaTHMbIC PEaKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKIHH, OKHCIMTENb, BOCCTAHOBHUTEIb,
OKHUCIICHHE U BOCCTAHOBJICHUE, AJUIOTPOIHUS, aM(pOTEPHOCTh, XMMUYECKasi CBS3b (KOBAJICHTHAs, NOHHAS, METAIIMYECKas),
KpHUCTAJUIMYECKass PEUETKA, KOPPO3Us METAJUIOB, CIUIABBI, CKOPOCTh XHMHYECKOW PpEaKIMHU, MPEeAeSbHO JOIyCTUMAs
konnenrtparus [1JIK BemecTna;

WUTIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSATHI U TPUMEHSAThH 3TU MOHATUS IPU ONMKUCAHUU BELIECTB U UX
MpeBpalIeHUI;

HCTIOJIb30BaTh XMMHUYECKYH CHMBOJIMKY JIJIsl COCTaBJICHHs JOPMYJT BEIIECTB M YPABHECHUH XUMHUYCCKHUX PEAKIIUIA;
ONPEENATh BaJEHTHOCTb M CTENEHb OKHUCIEHUS XHUMHMUYECKHX D3JIEMEHTOB B COEAMHEHHUSX Pa3IUYHOTO COCTaBa,
MPUHA/JISKHOCTh BEIIECTB K OMPEICIEHHOMY KJIACCY COCIMHEHHUI 110 (hopMyJsiaM, BUJ XUMHUECKON CBsA3U (KOBAJICHTHASI,
MOHHAsl, METaJIMuecKas) B HEOPraHUYECKUX COCAMHEHHMSX, 3aps]] MOHA 10 XUMHYECKOH (opmyre, xapakrep cpeibl B
BOJHBIX PACTBOpPaX HEOPTaHUYECKHUX COSIMHEHUHN, THIT KPUCTAIUTMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBath cMbica [lepuoanueckoro 3akona . M. MenjeneeBa u 1eMOHCTPUPOBATh €r0 NOHMMAHUE: OMUCHIBATH U
XapakTepu30BaTh TadbIMuHyI0 popmy Ileproandeckoil cuCTeMbl XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHS «TJIaBHAS



noxarpynna (A-rpynna)» u «nobounas noxarpymnna (b-rpynma)y, masbie U 00JbIINE TEPUO/IbI, COOTHOCUTH 0003HAYEHHUS,
KOTOpBIC MMEIOTCSI B NEPHOJMYECKON TadiHIe, C YHCIOBBIMH XapaKTEPHCTHKAMH CTPOCHHUS aTOMOB XHUMHYECKHX
9JIEMEHTOB (COCTaB U 3apsl s1pa, 00lLIee YHUCIIO JIEKTPOHOB U paclpeelieHHe UX IO 3JIEKTPOHHBIM CJI0SIM), OOBSICHSTH
o0Imue 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB JIEMEHTOB M UX COSIMHEHHH B IpeAeiaX MalbIX MEPHOJIOB U TNIABHBIX
MOJITPYII ¢ YY4ETOM CTPOCHHUS X aTOMOB;

KJIacCU(UIMPOBATh XUMHUUYECKUE 3JIEMEHTHI, HEOPIraHWYECKHE BEIECTBA, XMMUYECKHE PEaKUuH (110 YUCIy U COCTaBY
YYaCTBYIOIIMX B pEaKIMU BEIIECTB, 10 TEIUIOBOMY 3((deKTy, M0 H3MEHEHUIO CTENEeHEeW OKHUCICHHS XHMHYECKUX
JJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATh) OOMIME W cHenu(UYECKUe XMMHUYCCKHE CBOMCTBA TPOCTBHIX M CIOXKHBIX BEIIECTB,
MOATBEPKIast OMHCAHNE TPUMEPaMHU MOJIEKY ISIPHBIX H HOHHBIX YPaBHEHUH COOTBETCTBYIOIINX XHMUUECKIX PEAKINH;
COCTaBJISATh YPAaBHEHHUS 3JIEKTPOJIUTHYECKOW JUCCOIMAIMM KHUCIOT, LIEJI04Yed M COJIeH, MOJHbIE M COKpalEHHBIC
YPaBHEHHMSI peaknuii MOHHOTO OOMEHa, YpaBHEHHs PEaKIHi, ITOATBEPKAAIOIINX CYIIECTBOBAHWE TCHETHYECKOH CBSI3H
MEX]y BEIIECTBAMU PA3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIIUTEIILHO-BOCCTAHOBUTENIBHBIX PEaKIMid MOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHca
3TUX PEAKIIU;

MIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS, BO3MOXKHOCTH MPOTEKAHUS XHMHYECKUX
MPEBPAILCHUH B Pa3INYHBIX YCIOBHUSX;

BBIYUCIISITH OTHOCHUTEIILHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTa MO
(dopMysie COelMHEHHs, MacCOBYIO JIOJNIO BEIIECTBA B PAcTBOpPE, NMPOBOJIUTH PACYETHl 110 YPAaBHEHUIO XHMHYECKOH
peaxuuu;

coONmoIaTh TpaBHiIa IIOJB30BaHHMS XUMHYECKOW IOCYyIOH M J1a0OpaTOpHBIM 0O0OpYZOBaHHEM, a Takke IpaBmiIa
oOpaIeHns ¢ BEIECTBAMH B COOTBETCTBHU C WHCTPYKIHMSMH 110 BBIOJHEHHIO JTa0OPATOPHBIX XUMHYECKHX OIBITOB IIO
MIOJTYYSHUIO ¥ COOMPAHUIO ra3000pa3HbIX BEIIECTB (AaMMHUaKa M YIIIEKHCIIOTO ra3a);

MIPOBOJUTH PEAKIMH, MOATBEPKIAIONINE KaueCTBEHHBIH COCTaB PA3JIMYHBIX BEIIECTB: PACIO3HABATH OIMBITHBIM ITyTEM
xJlopun-, Opomun-, nonua-, kapooHar-, gocdar-, cUIMKar-, cynbdaT-, THIPOKCHI-UOHbBI, KATHOHbI aMMOHHUS U HOHBI
M3YyYEHHBIX METAJIJIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKHUX BEIECTB;

NPpUMCHATH OCHOBHBIC OII€paliuu MBICIIUTEIbHOMN ACATCIIBHOCTU — aHaJlu3 W CHHTE3, CpaBHCHHC, O606IIICHI/IC,
CUCTEMATHU3allUI0, BBIABIICHHUC ITPUYUHHO-CJICICTBECHHBIX CBsI3EM — I HU3YUYCHUA CBOMCTB BEHIECTB M XUMHUUYECKHUX
peaxunﬁ, C€CTCCTBCHHO-HAYYHbIC MCTOAbI IIO3HAHUSA — Ha6J'IIOZ[€HI/I€, U3MEPEHNC, MOACIUPOBAHUEC, ISKCIICPUMCHT

(peanbHBIN 1 MBICTICHHBIN ).

TEMATHYECKOE INTAHUPOBAHHUE

7 kjace

Paznen, Tema
KonnuecTBO HacoB

XuMus B IICHTPE €CTECTBO3HAHHUSL. 11
MaremaTnka B XUMUH.

9

ﬂBHeHI/IH, IMpOoUCXOoaAmKnEe C BEIICCTBAMMU.

12

Pacckasbl o XUMUH.

2

Uroro: 34
8 kiacce

HaumenoBanue TeMbl Bcero uyacos

Bsenenne 4

Tema 1. 12

ATOMBI XUMAYECKUX DIIEMEHTOB
Tema 2. 9

IIpocTsle BewmecTa
Tema 3. 13




COG,Z[I/IHGHI/IQ XUMHNYCCKUX 3JICMCHTOB

Tema 4. 11

N3menenus, mpoucxoasine ¢ BeleCTBaMH.

Tema 5. 19

PactBopenue. PactBopsl. CBOMCTBA pacCTBOPOB 3JIEKTPOJIUTOB.

Hroro 68
9 knacc

HauMenoBanue TeMbl

Bcero uyacos

[ToBTOpEHNE OCHOBHBIX BOIIPOCOB Kypca 8 Kiiacca. 5+12
Tema 2.

20
Merainbl
Tema 3. 26
Hewmeramibl
O600611eHre 3HaHU| IO XMMHH 32 KYPC OCHOBHOM IIKOJIBI 5

Hroro

68




IHpunoxenue
KTII

7 KJacce K.p. ILp. JaTa
1. BBoansnii nacTpykTax no Th. XuMus kak 4acTb €CTECTBO3HAHHS.
[Ipenmer xumun
2. HaGuroeHue 1 3KCIEpUMEHT KaK METO/Ibl U3yUeHUs €CTECTBO3HAHUS
1 XMMHH.
3. IMpaxTudeckas pa6ora Ne 1 «3HaKOMCTBO ¢ JJaDOPaTOPHBIM
o0opynoBanueM. [IpaBuiia TeXHUKH 0€30MACHOCTHY
4, ITpaxTudeckas pabora Ne 2 «HabmroneHue 3a ropsiieil cBeuoi. +
YcTpoicTBO M paboTa CTUPTOBKMY
5. XUMHYECKHE 3HAKNA
6. XUMUUECKUE 3HAKU
7. XUMUUecKHe 3HaKu U HOpMyJIbI
8. Xumust u pusuka
9. Xumust 1 reorpadusi 1 OUOJIOTHS
10. | OboOwmenue u akTyanu3alus 3HaHUH 110 TeMe «XUMUsI B LIEHTpe
€CTECTBO3HAHUS
11. | OrHoCHTENBHBIE ATOMHAS U MOJIEKYJIIPHAS. MACCHI
12. | Maccosas 10151 5lIEMEHTA B CJIOXKHOM BEIECTBE
13. MaccoBast 0JIs 2JIEMEHTa B CJI0)KHOM BEIIECTBE
14. | Yucrsle BemecTsa u cMecu
15. MaccoBast 10JIs1 BEIlECTBa B PaCTBOPE
16. MaccoBast 10JIs1 BEIlleCTBa B PaCTBOPE
17. | lpakruueckas pabora Ne 3 «IIpUrOTOBIEHHE PACTBOPA C 3aJaHHON +
MacCOBOH J0JIeH paCTBOPEHHOTO BEIIECTBAY
18. Pemenue 3aga4 u ynpaxHeHHH 1Mo TeMe «MaTteMaTiKa B XUMHUID»
19. KonrposbHas padora Ne 1 o Teme «MareMaTika B XUMHUID»
20. Pasnenenue cmeceit. CriocoObl pasienicHus cMecei
21. O6cyxaeHne pe3yabTaToB MpakTHYeckoi padoTst Ne 4 +
«BbIpammyBaHie KPUCTAJUIOB COJINY JOMAIIHUN 3KCIIEPUMEHT
22. | Tlpakrudeckas pabora Ne 5 «O4UCTKa IOUBBI ¥ BOJBD
23. | XuMuuecKue peakuy. +
24, [Ipu3Hakyn XUMHYECKUX PEAKIIIT
25. [Ipu3Haky XUMHYECKUX PEAKIIT
26. | IIpu3HaKu XMMHYECKUX PEAKIMil
27. | O6cysknenue pesyabTaToB MPAKTHUECKOi paboThl Ne 6 «M3yueHune
Ipolecca KOPPO3UH JKeJIe3a» JOMAIIHUM SKCIIePUMEHT
28. | O6obuieHyE 1 aKkTyanu3alus 3HaAHUIL 110 TeMe «SIBeHus,
IIPOUCXOSIIIHE C BEIECTBAMMY.
29. ITonroroBka K KOHTPOJIBHOI pabore No2
30. HtoroBast KOHTpoIIbHAs paboTa ( MPOMEXXYTOYHAS aTTECTaIHs) 38
rof
31. Beigaronyecst pycckue y4eHbIe-XUMUKH
32. | Boimarommuecs pyccKue y4eHble-XMMHKH
33. Beraromuecs pycckue yueHble-XUMUKU
34. Beigaroniyecst pyccKkue YYeHble-XHMUKH
34 2 6




8 kuiace K.op. Ip. JIara
1. [Ipeamer xumun. Ponb xumuu B xu3Hu YeloBeka. Tena u
BCIICCTBA.
2. [TonsATHE O METOAAX MMO3HAHUS B XUMUH
3. Uucrsle BeniectBa u cMecu. CriocoObl pa3zieneHus cMecei
4. Ipaktuueckas pabora Ne 1 «Pa3nenenue cmeceid (Ha nmpumMepe +
OYHCTKH [TOBAPEHHON
COJIN)»
5. [lepuonuueckas cucreMa XUMHYECKHUX 3JIEMEHTOB
AN .Menneneena
6. ATOMBI 1 MOJIEKYJIBI
7. XUMHYECKHE 3JIEMEHTHI. 3HAKH (CHMBOJIbI) XUMHUYECKHX 3JIEMEHTOB
8. OCHOBHBIE CBEJICHUS O CTPOCHHHU aToMa.
CocTaB aTOMHBIX sII€p, COCTaB aTOMOB.
9. CTpoeHue 3JIeKTPOHHBIX 000JI0UEK aTOMOB
XUMHYECKUX JIEMEHTOB
10. | Dnexrponsl. CTpoeHHE 3IEKTPOHHBIX 000JIOYEK.
11. Mertannuueckue U HeMETaJUINYECKUE CBOMCTBA 3JIEMEHTOB.
12. VonHast XuMUUeCcKas CBS3b.
13. KoBasieHTHasI HEMOsIpHAs CBS3b.
14. KoBasneHTHast mosisipHas CBSI3b
15. Merauinaeckas CBsI3b
16. O6o06menne n cucremaTu3ays 3Haauil mo reme. M. B. JlomonocoB
— y4€HBII-PHIUKIIONE IUCT
17. KonrponbHas padota Nel 1o TeMe « ATOMBI XUMHYIECKHX +
JJIEMEHTOBY.
18. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTB.
Xumnaeckast popmyia. BaneHTHOCTS aTOMOB
XHUMUYECKUX DJIEMEHTOB
19. [IpocTele BemiecTBa —MeTaLIbI.
20. [IpocTele BemecTBa — HeMeTaLIbl. Bo3yx — cMmech ra3os.
CocraB Bo3ayxa. Kucinopon — anemMeHT u mpocToe BEeIecTBO.
O3oH
21. IMpakTudeckas padora Ne 2 o Teme +
«ITomyuenne u cobupaHue KUCI0poa,
H3y4YEeHHE €r0 CBOWCTBY»
22. | Bomopon — 3JEMEHT M MPOCTOE BEIECTBO. Haxoxknenue B mpupoe.
dusnyeckrue 1 XMMU4ecKre CBOWCTBa Botopoa. [Ipumenenue
BOJIOpOJIA.
23. | Tlpakruaeckas pa6ora Ne 3 mo Teme +
«ITomyuenue u cobrpanue BOAOPOAa, U3yUECHHE
€ro CBOMCTB»
24. Konmuectso BemectBa. Mons. MomsipHast macca
25. Mornsipublit 006EM ra3oB. 3aK0H ABOTapo.
26. Brruncnenns 06bEMa, KOJIMYECTBA BEIIECTBA T'a3a 110 €ro

HU3BCCTHOMY KOJIMYCCTBY BCUICCTBA MJIU 06LeMy.




217,

OKCI/IZ[I)IZ COCTaB, KJ'IaCCI/I(bI/IKaHI/ISI, HOMCHKJIaTypa.

28. Bona kak pactBopurens. HachlmeHHbIe 1 HEHACHIIIEHHBIE

pactBopbl. MaccoBast 1o7ist
BEILIECTBA B PAaCTBOPE.

29. | ®usnyeckue M XMMHYECKHE CBONCTBA BOIBI

30. | Cocras ocnosanuii. [TonsTHE 06 MHAMKATOPAX.

31 OcHOBaHUA: COCTaB, KJIaCCU(UKAIHsL, HOMEHKIIATYpA.

32. [ToHsATHE O KHCIIOTAX COCTAB, KJIACCU(UKAIIHS,
HOMEHKJIATypa.

33. [MonsTHE 0 KUCTIOTAaX COCTAaB, KJIaCCU(PHUKALIHS,
HOMEHKJIATypa.

34. [MonsTHE 0 COMAX: COCTAB, KIACCU(DHUKAIHS, HOMEHKIATYpa.

3. [MonsTHE 0 COMAX: COCTAB, KIACCU(HUKAIHS, HOMEHKIATypa.

36. TomnuBo (HedTh, yroyib ¥ MeTaH). 3arps3HEHHE BO3LyXa, CIIOCOOBI
€ro NMpeAO0TBpPaIICHHS

37. | Hpakruueckas pabora Ne 4 o Teme
«IIpurorosieHue pacTBOPOB € ONPEAEIEHHON
MacCOBOH J0JIeH pacTBOPEHHOTO BEIIECTBAY

. IIEHHe U CHCTEMaTU3alus 3HAHAH 0 TeMe .
38 O6o0011eHne U cucTeMaTu3a 3Ha 0 TeMe
- OHTpOJbHas paboTa Ne2 1o Teme «CoeqHHEeHUs

39. |k Gora Ne2 C
XHUMHUUYECCKHX JICMCHTOBY.

40. Pusnyeckre U XMMUYIECKHUE SIBICHUS. XUMHUUECKas PeaKIHst

41. [Ipu3HaKy U YCIOBHUS MPOTEKAHHS XUMHIESCKHX PEaKIH.

42. 3aK0OH COXPaHEHHS MAcChl BEIECTB. XUMHYECKUE
ypaBHEHUS.

43. Knaccuduxarus XMMUYECKUX peakuuii (coennHeHus,
pasnoKeHusl, 3aMeTeHus, 0OMeHa)

44, Knaccuduxarus XMMHUYECKUX peakuuii (coennHeHus,
pa3noXKeHusl, 3aMeleHus, 0OMeHa)

45. THITBI XUMAYECKHX PEAKIMI Ha IPUMePe CBOMCTB BOJIBL.

46. BbIunCIIeHHsT KOJIMYECTBA, MAacChl BEIECTBAIIO YPAaBHEHHUIM
XUMHUECKUX peakiuil

47 Brrancnenus KOJIMYCCTBA, MAaCChl BECUICCTBAIIO YPABHCHUAM
XHUMHYECKUX PEaKIui

48. Brruncniennst 00bEMOB ra30B 10 yPaBHEHHUIO peakIMi Ha OCHOBE
3aKO0HA 00BEMHBIX

OTHOIICHUH Ta30B

49. TennoBoii 3 PeKT XMMUYECKOH PEaKLUK, IOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
5K30- ¥ DHAOTEPMUYECKUX PEAKIIMAX

50. Kontponbnas padota Ne3 1o teme «/3MeHEHUs TPOUCXOISIIUE C
BEIIECTBAMMY.

51.

PacTBOpeHHe —KaK (hU3MKO-XUMHUCCKHI MPOIECC.




52. DneKTpoarTHYeCKas Aucconmanus. VIoHHbIe ypaBHEHUS peaKIIUu.

53. Kucmothl- ux KinaccubuKalus 1 XUMUYECKHe CBOMCTBA.

o4. Kucmothl- ux KiaccubuKalus 1 XUMUYECKHE CBOMCTBA.

99, OcHOBaHMsI- UX KJIACCH(HUKAIMS M XUMHUYECKHE CBOMCTBA.

56. OcKuIbI- UX KJIACCH(HUKAIM M XHMHUECKHIE CBOMCTBA.

o7, Counn- ux Ki1accuGUKalms ¥ XUMHYECKHUE CBOWCTBA.

58. Counn- ux Ki1accuGUKalms ¥ XUMHYECKHUE CBOWCTBA.

59. I'eneTnyeckas CBS3b MEXAY KlIacCaMH HEOPTaHUYECKUX COCTUHEHUH

60. Hrorosasi KOHTpOJbHAs paboTa (MMPOMEKYTOUHAS ATTSCTAITHS) +

61. IIpakruueckas padota Ne 5. PemieHne skcriepuMeHTaNIbHBIX
3aJ1a4 1o TeMe
«OCHOBHBIE KJIACCHI HEOPTAHUIECKUX COCTUHEHHUID)

62. CTeneHb OKUCICHUS

63. OKHCITUTENIbHO-BOCCTAHOBUTEIIBHBIC PEaKIIUU

64. OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC PEaKITUN

65. OKHCITUTENTH U BOCCTAHOBUTEIU

66. Pe3zepBHblii ypok. O000IIEHUE U CHUCTEMaTU3aLuUs
3HAHUUN

67. PesepsHblii ypok. O000IIEHHE U CHCTEMATH3AIHS
3HaHUUI

68. PeszepBHblii ypok. O000IIEHUE U CUCTEMaTU3aLs
3HAHUUN

68 4
9 KJ1acc K.p. I.p. Jara

1. ITepunonnuecknii 3akoH. [lepuoanueckas cucTeMa XMUMHUYECKUX
anemenToB JI. 1. MeHeneena.

2. 3aKOHOMEPHOCTH B U3MEHEHNH CBOHCTB XUMUYECKHX 3JIEMEHTOB NEPBBIX TPEX
MIEPUOOB

3. Knaccugukanus 1 HOMEHKIaTypa HEOPraHUIECKHUX BEIECTB

4. Buabl xuMudeckoil CBA3M U THUIIBI KPUCTAJUIMYECKUX PEIIETOK

5. Kontponbnas pabora Nel o teme «IloBropenue u yriryOneHne 3HaHUHA +
OCHOBHBIX pa3JesioB Kypca 8 Kiiaccay

0. Knaccudukaiys XUMHUUECKUX PEaKIHii 0 pa3IHYHBIM ITPU3HAKAM

7. ITonarue o ckopocT XUMUUeCcKoi peakiuu. [IoHATHE O TOMOTE€HHBIX U
FeTepOFeHHBIX peaKuI/mx

8. [TonsTHe 0 XUMUYECKOM paBHOBeCHH. DaKTOPHI, BIUSIONINE HA CKOPOCTh
XHMH‘{GCKOﬁ peaKHI/II/I " ITOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBeCI/IH

9. OKHCITUTENFHO-BOCCTAHOBUTEIIEHBIEC PEAKITHI

10. | Teopwus anekTponuTudeckoi quccoruanuu. CHibHBIE U cIa0ble SJIEKTPOJIATHI

11. | Vounble ypaBHEHUS peakuuit

12. | Xumuueckne cBOWCTBA KMCIIOT W OCHOBAHHH B CBETE TIPEACTABJICHUIN 00
IIEKTPOJIMTHYECKON TUCCOIMAIIN

13. XuMHUECKUE CBOWCTBA COJIEH B CBETE NPEACTaBICHUN 00
3JIEKTPOJIMTHIECKON AMCCOMAITHH

14. | HousTue o ruaponuse cosei

15. | O6o0menue U cucTeMaTH3aNKs 3HAHUI

16. | Ipaxtuueckas padota Ne 1. «PeleHne SKCIIEpMMEHTAIBHBIX 38/1a9» +




17.

KOHTpOJ'II)HaSI pa60Ta No2 o Teme <<3J'ICKTpOJ'II/ITI/I‘-ICCKa$I Jucconuranms.
XUMHYECKHE peakuun B paCTBOpax»

18. | OOmmas xapakTepHCTHKa XUMUIECKHX HIEMEHTOB — METAJLIOB.
Mertamunaeckasi CBSA3b M METAJUTMUYECKAs! KPUCTAUTMYECKAs PELIETKA.
PusnyecKre CBOMCTBA METAINIOB

19. XUMHUYECKHE CBOMCTBA METAIUIOB. DIIEKTPOXUMHUYECKUH psil HAPSKEHUH
MECTaIJI0B

20. | OGmue criocoGer noxyudeHus MeTasioB. CiuiaBsl. Beruucnenus no
YpaBHEHHSIM XUMHUECKHUX PEAKIU, €CIH OAMH U3 PEareHTOB

COJICPKHUT TIPHUMECH

21. | TloHsTHE O KOPPO3UU METAIIOB

22. | Lleno4nnle METaIbI

23. | OKcHIBI M THAPOKCHIBI HATPHS U KAJIHSI

24. | llenoyHo3eMebHbIE METAIIIBI — KAJIbIUI U MarHuii

25. | Baxuelinne coeIMHEHNS KabLHs

26. | O6o6uieHre U cHCTEMAaTH3ANNS 3HAHUI

27. | KécTkocTh BOJIBI M CIOCOOBI €€ YCTPaHEHHS

28. Ipaktuueckas padora Ne 2 o teme "KEcTKOCTh BOIBI M METOIBI €&
ycTpaHeHus"

29. | Amomunnii

30. | AmdorepHble cBOICTBA OKCUIA ¥ THAPOKCHIA ATIOMUHMSA

31. | XKeneso

32. | Okcuael, ruapokcunnl u conn xenesa (1) u xenesa (111)

33. | O6obuicHwE 1 cHCTEMATH3AIMS 3HAHUM

34, Ipaktuueckas padora Ne 3. PenieHne 3KCriepUMEHTAIBHBIX 3314 10
TeMe «BakHeHIne MeTaJIbl U X COSTHHEHUS

5. N
9.

3 Brruncienus o ypaBHEHHSIM XUMHUYECKUX PEaKuii, ecin OArH U3
PpCarcHToB 1aH B I/l36I)ITKC WA COACPIKUT MPUMECH. Brrancnenus
MacCOBOM JIONH BBIXOJa NPOAYKTA PEAKIIHU

36. | Berancnenns mo YpaBHEHHSM XUMUYECKUX PEaKIM, €CITH OJI1H H3
PpCarcHToB 1aH B I/l36I)ITKC WA COACPIKUT MPUMECH. Brrancnenus
MacCOBOM JIONH BBIXOJa NPOAYKTA PEAKIIHU

37. KonrpomnbHas padota Ne3 1o Teme «BakHeime MeTaIbl U HX
COCIMHCHHSD)

38. | O6was XapaKTepUCTUKA raJIoTeHOB. XUMHYECKHE CBOMCTBA Ha
IpuMepe XjIopa

39. XnopoBonopoa. CosiHast KUCIIOTa, XUMIYECKUE CBOHCTBA,
MOJIY4EHUE, IPUMEHECHHUE

40. IMpaktudeckas padora Ne 4 o Teme «IloayueHne coIsTHON KUCIOTEI,
n3y4YeHue eé CBOMCTBY

41. | Boraucnenns no YpaBHEHHSM XUMUYECKHX PEAKIUH, €CITH OJJ1H H3
pEareHToB JaH B U30BITKE

42. OOmast XapaKTepHUCTHKA 3JIEMEHTOB VIA-TpyIIIb

43. AmnorponHsle Moudukanuu cepsl. Haxoxenue cepul u eé
COCJIMHCHUH B pHUpOJie. XMMHUUYECKHUE CBOMCTBA CEPhI

44. | CepoBomopos, cTpoeHe, GU3MUECKHE H XUMHUECKHE CBOHCTBA

45. | Okcuzpl cepbl. CepHas KMCIOTa, PU3NYECKUE U XUMHUECKHE
CBOWCTBa, NPUMEHEHUE

46. | Xumuueckue peakiuH, JEKAIUe B OCHOBE MPOMBIILIEHHOTO
Croco0a Moy veH s CEPHON KMCIOThI. XUMUIECKOE 3arpsi3HEHUE
OKPYXKAIOIIEH CpeIbl COSTUHEHHSIMH CEPhI

47. | Bpluncienne MaccoBoii 1011 BBIXOJA IPO/IYKTA PEAKIN

48. OO0mas XxapaKkTepHuCTHKA 21eMEeHTOB VA-rpymisl. A30T, PaCIIPOCTPAHEHNE
B IIpUpPOaAC, (hPISI/I‘leCKI/Ie U XUMHYCCKHUEC CBOMCTBA

49. | Ammmax, ero (br3HUecKre 1 XUMHYECKUe CBONCTBA, TOJTyUSHUE U
NPUMCHCHNE

50. IIpakrudeckas padora Ne 5 mo Teme «I[lonydyeHne ammuaka,
HN3YUYCHHUC CTO CBOMCTB»

Sl. | Asornas KHCJIOTA, e€ (hM3MIeCKUe U XUMUYSCKHE CBOMCTBA

52.

docdop. Oxcun ocdopa (V) u pocdopras kucnora, pusnyeckre U
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XUMHUYCCKHUEC CBOﬁCTBa, IMOJIYy4YCHUEC

93. | Mcnonp3sosanue (dhocharoB B KaUeCTBE MUHEPAILHBIX YI00pEHMIA

54, VYraepon, pacipocTpaHeHue B Ipupoe, pusndeckue 1 XuMUIecKue
CBOMCTBa

55. | Okenmpr yriaepoja, ux GU3NYECKre U XAMHUUECKHE CBOHCTBA.
DxoJiornyeckue npobieMsl, cBa3aHHble ¢ okcuaoM yrieposa (1V)

56. YroybHAasI KHCIOTA U €€ COMHI

o7, IpaxTudeckas pabora Ne 6 no teme "IloydeHue yriekuciIoro rasa.
KauecTBeHHas peakiysa Ha KapOoHAT-HOH"

98. KpeMHuii u ero coeIMHeHUs

99. Hrorosast KOHTPOJIbHAs paboTa(IIPOMEXYTOYHAS aTTECTAIH)

60. [Ipakruueckas pabora Ne 7. PemieHne skcriepuMeHTaIbHBIX 33124
1o TeMe «BakHene HeMETaUTBI M MX COSTMHCHUSI

61. BemecTBa 1 MaTepHalibl B IOBCETHEBHOM JKU3HH YEJIOBEKA

62. | Xummueckoe 3arpsi3HEHHUE OKPYIKAIOIIEH CpeIbl

63. | Poms xumum B PEIICHUH DKOJOTHICCKHX MPo0ieM

64. PesepBublil ypok. O000111€HHE U CHCTEMATH3ALMS 3HAHUN

65. PesepBublil ypok. O000111EHHE U CHCTEMATH3ALMS 3HAHUN

66. PesepBublil ypok. O000111EHHE U CHCTEMATH3ALMS 3HAHUN

67. PesepBublil ypok. O0001IEHHE U CHCTEMATH3ALMS 3HAHUH

68.

PesepBublil ypok. O000111EHHE U CHCTEMATH3ALMS 3HAHUN

68




