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IHHOACHUTEJIBHASA 3AIIUCKA

[IporpamMma 1o XMMHUU Ha YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs COCTaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0OOpa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (herepabHOM
pabouell mporpaMMbl BOCIIUTaHMS U C Y4ETOM KOHLENIMM NPENOAAaBaHUs yd4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNbHbIX opraunzanusx Poccuiickoit deneparmu.

[Iporpamma o xumun Ja€T MPEICTABICHHUE O IENsIX, O0IIel cTpaTeruu 00ydeHus, BOCITUTAHUS U
pa3BUTHsA OOYYarONIUXCS CPEACTBaMHU YY€OHOTO TpeAMETa, YCTaHABIMBAET 00s3aTeIbHOE
IOpeIMETHOE  COJAepXKaHMWe, MpEAyCMaTpUBAaeT pacHpeiesieHue ero Io KiaccaM u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, OINpeIeseT KOIMYeCTBEHHbIE
¥ Ka4eCTBEHHBIC XapaKTEPUCTHKH COACPIKaHUs, PEKOMEHIyEMYIO II0CIIEI0BATEIbHOCTD H3yUCHHUS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3€H, JIOTMKH Y4eOHOTO mpoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00YYaIOLINXCS, OTIPEIENIIeT BO3MOKHOCTH IPEAMETA ISl peaTn3aliiu
TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOW MpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero obpa3oBaHus, a Takke TPeOOBaHUIM K pe3yibTraraM OOy4YeHHS XUMHH Ha
YpOBHE IieJiell U3Y4YeHHUs MPEeJAMETa U OCHOBHBIX BUJOB Y4eOHO-ITO3HABATEIbHON JESTEIbHOCTH
00y4aromIerocs: o OCBOCHHUIO YIeOHOTO COACpKAHUSI.

3HaHME XUMUU CIYXKHUT OCHOBOM AJisi (OPMHUPOBAHUS MUPOBO33PEHUS 00YUaIOIIET0Cs, €ero
NPECTaBICHUN O MaTepUAIbHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOPMUpPYEMbIE XUMHUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 IBOJIIOLMU BEIIECTB B MPHUPOJIE, O MYTSIX
pemieHust TI00anbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€301MacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydenune xumMuu:

CIIOCOOCTBYET pean3aliy BOZMOYKHOCTEH JUIs CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOPMHUPOBAHKE MBIIUICHUS M TBOPUYECKUX CITOCOOHOCTEH O0ydJaroIIMXCs,
HaBbIKOB ux CaMOCTOSITCIILHOU yqe6H0171 ACATCIIbHOCTH, SKCIICPUMCHTAJIbHBIX )41
UCCIICIOBATEIIbCKUX YMEHHH, HEOOXOAMMBIX KaK B TIIOBCCIHCBHOW JKHU3HH, TaK W B
npohecCHOHALHOM IS TEIILHOCTH;

3HAKOMHUT CO CHENM(PUKOH HAYYHOTO MBIIUICHUS, 3aKIaJbIBACT OCHOBBI LEIOCTHOTO
B3IUIAJa HAa E€QUHCTBO IPUPOABI M  YEJIOBEKA, SABIAECTCA  OTBETCTBEHHBIM  DTallOM
B ()OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00yUaroImIuXCs;

crocoOcTByeT (HOPMHUPOBAHHMIO I[EHHOCTHOTO OTHONICHHS K €CTECTBEHHO-HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIAJ B JKOJIOTHMYECKOE OOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBieHHUs B OOyYE€HUM XUMHUHU 00ECTeYMBAIOTCS CIEeUU(PUKON colaep:KaHus
y4eOHOTO0 MpeIMeTa, KOTOPBIN ABISETCS MeJarorniecky alanTHPOBAHHBIM OTpayKeHHEM 0a30BOi
HAYKW XUMHUH Ha OMPENICIIEHHOM 3TaIe €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OmIIero OOpa3oBaHMsI OPUCHTUPOBAH HA OCBOCHHE
O6y‘-IaIOH_[I/IMI/IC}I CUCTCMBbI IICPBOHAYAJIbHBIX HOHSTHUHU XUMHUH, OCHOB HeOpFaHquCKOﬁ XUMHWHU U
HEKOTOPBIX OTACTHHBIX 3HAYUMBIX TIOHSITHIA OPraHUYEeCKON XUMHH.
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CtpykTypa coaepskaHusi MPOorpaMMbl M0 XUMHH C(OPMHUPOBAHA Ha OCHOBE CHCTEMHOTO
noaxoAa K e€ uayuenuto. CojaepraHue CKIAABbIBACTCS W3 CHUCTEMbl MOHITHH O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBI TMOHATUH O XUMHUYeCKOW peakmuu. O0e 3TH CHUCTEMBI
CTPYKTYPHO OPraHU30BaHbl II0 NPHUHLMITY IIOCJIEI0BATEILHOIO Pa3BUTHUs 3HAHUKM HAa OCHOBE
TEOPETHUECKHUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;
— YUYEHUS O CTPOEHUH ATOMA U XUMUYECKOU CBS3H;

— TMpeAcTaBiIeHUN 00 IEKTPOIUTHUYECKON JUCCOIMAIIMH BEIISCTB B PACTBOPAX.

Teopernueckne 3HaHUS PACCMaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKU IIOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIEA0BATEIBLHO OT OJTHOTO YPOBHS K IPYTOMY, BBITIOJTHSS
(GyHKIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl 1O XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEJCTABICHUS O
XHMHYECKOW COCTaBJISIIOIIEH HAydyHOW KapTUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LIEHHOCTHOT'O OTHOILIEHNUSI K HAYYHOMY 3HAaHUIO U METO/IaM N103HaHuA B Hayke. M3yueHue xumMun
MPOUCXOUT C IPUBIICYCHUEM 3HAHHUM U3 paHee U3yUEHHBIX yUeOHBIX TPeaMeTOB: «OKpyKaroImuii
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kiacey.

[Ipu n3ydeHnu XUMHUHN MPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKOMN JIEATEIbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbIl. 3a7ada y4eOHOro IMpeaMeTa COCTOUT B (hOPMUPOBAHHUU
CHCTEMBbl XUMHMUYECKUX 3HAHUNH — BaXHEWIIMX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NpUOOLIEHNN K HAyYHbIM METOJaM MTO3HAHMs IIPU N3YYEHUH BELECTB U XUMUYECKUX peaKkluil, B
(GopMHpOBaHUM W pPa3BUTHM [IO3HABATEIbHBIX YMEHMH M HMX MPUMEHEHHMH B Yy4eOHO-
IIO3HABATEILHOM U yueOHO-MCCIIEJ0BATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MPaBUII O€3011acHOrO
0OpalIeHus C BEIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu m3yyeHMH XUMHUHM Ha yYpOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHMs Ba)KHOE 3HAUYECHUE
nproOpenu Takue e, Kak:

—(opMHUpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, FOTOBOM K camM000Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHATHIO DPELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOIMMCS YCIIOBUSM JKU3HU;

—HaMpaBJICHHOCTh OOYy4YeHHs Ha CHUCTEMATHYECKOe MPHOOIIEHNE OO0yJYalomuxcs K
CaMOCTOSITENIFHOW  TMO3HABATEIbHON  JCATENBHOCTH, HAYYHBIM  METO/JaM  ITO3HAHHS,
(GOpMUPYIOITUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUM;

—o00ecrneYeHre YCIIOBHM, CIOCOOCTBYIOMNUX MPHOOPETCHUIO OOYYAIOIIMMUCS OIIbITa
pa3HooOpa3HOW NEesATeNFHOCTH, TIO3HAHUS W CaMOIIO3HAHWMSI, KITFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMHGTGHHHﬁ), HMCIOMIUX YHUBCPCAJIBbHOC 3HAUCHUC IJI PA3JIMYHBIX BUAOB ACATCILHOCTH,

— opmupoBanue oO0IIeH (YHKIIMOHATHLHOW U €CTECTBEHHO-HAYYHOU T'PAaMOTHOCTH, B TOM
YHClie YMEHUHN 00BSCHSATH U OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS U OTIBIT,
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MOJIyYEHHBIE MPU M3YyYEHUU XHUMHUU, TMPUMEHSATh UX MPHU PEHIeHHH MpoOJieM B MOBCEAHEBHOMN
JKU3HU U TPYJIOBOM JESTEIbHOCTH;

— opmupoBaHue y 00YJAOMIMXCS TYMaHUCTUYECKUX OTHOIICHUH, TOHUMAHUSI IEHHOCTH
XUMHUYECKHX 3HAHWHA U1 BBIPAOOTKU DKOJOTHYECKH Ie1ecOo00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEIAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTHBAIIMH K 00YYCHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
HAa OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po ISl ¥ HAMPABJICHHOCTHU JAJIbHEHUIIIET0 00yUeHHUS.

OO01ee 4uCIO YacoB, OTBENEHHBIX NJISl M3YUYCHHS] XMMHUHM HAa YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heflen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEPKAHUE OBYYEHUA

8 KJIACC
IlepBoHayalbHbIe XHMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KU3HM YejOBeKa. XHMMHUS B CHUCTEME HayK. lTeia u
BelecTBa. duznueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BenlecTB. [lonaTre o MeTogax
no3HaHus B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUECKHUE 371eMeHThl. CHMBOJIBI XMMUYECKUX 3J1eMEHTOB. [IpocThie
U CJIO’KHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckas popmyna. BareHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MTOCTOSHCTBA
coctaBa BemlecTB. OTHocuTelbHass aToMmHass Macca. OTHOCUTENbHAs MOJEKYJIspHas Macca.
MaccoBas 105151 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHHUU.

KonuuecTBo BemectBa. Moiib. MossipHast Mmacca. B3auMocBsI3b KOJIMUECTBA, MAacChl M YUCIIA
CTPYKTYPHBIX €IWHUII BemecTBa. Pacuérel mo popmysaMm XUMUYECKUX COCTMHEHUH.

®u3nyeckue M XHMHUYECKHE SBJICHUSA. XUMHUYECKas peakuuss U €€ MNpHU3HAKUA. 3aKOH
COXpaHEHHsI MacChl BeIlecTB. XUMUUecKue ypaBHeHHs. Kinaccupukanus XUMHYECKUX peaKIii
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumemnmn:

3HaKOMCTBO C XMMHUYECKOH MOCYJOH, MpaBWIaMu pabOThl B JTAOOPAaTOPUH U MPHEMaMHU
oOpareHust ¢ J1abopaToOpHBIM O0OpPYJIOBAaHHEM, M3YYCHHE M OMUCAHUE (DPU3NYECKUX CBOMCTB
00pa31i0B HEOPTaHUYECKUX BEIECTB, HAOMOACHNE (PU3MUECKUX (TUIABJICHUE BOCKA, TASTHHE JIbJA,
pacTHpaHue caxapa B CTyIKe, KUIIEHHE U KOHJACHCAIUs BOJAbI) U XUMUYECKHUX (TOpEHUE CBEYH,
IPOKAIMBAaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOI0ICHNE 1
OIMCaHNE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX peaklnii (pa3ioxkeHue caxapa, B3auMOIeiCTBHE
CepHOW KHUCIIOTHI C XJOpHIOM Oapus, pasznokeHue runpokcuaa menu (II) mpu nHarpeBanuw,
B3aMMOJICHCTBUE kKese3a ¢ pacTBopoM coinu Meau (II), m3ydenne cnocoOoB pasieneHus cMecei:
C TIOMOIIBIO MarHurta, (QWIBTPOBAHHE, BbIMAPUBAHME, IUCTWUIAIMSA, Xpomarorpadus,
MPOBEJICHNE OYUCTKU IMOBAPEHHOM COJM, HAOJIIOJEHHE M ONMCAaHUE PE3yIbTaTOB MPOBEIEHUS



OIBITa, WJITIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3[JaHHE MOJENCH MOJEKyI
(IIapocTep>KHEBBIX ).

Baskneiilue npeacTaBUTe I HEOPraHUYECKHUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3nyxa. Kuciopoa — 3J€MEHT M MPOCTOE BELIECTBO.
Haxosxxnenue kuciopoja B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunpl. Ilpumenenue xucnopoga. CrocoObl TONyUeHHUs KUCIOpoJda B Jaboparopud U
npoMmbIIuIeHHOCTH. KpyroBopot kuciopona B npupozge. O30H — autoTporHas MOIU(PHUKAIIHS
KHCJIOpO/a.

TennoBoit 3PdeKT XUMHYECKOW peaKIuy, TEPMOXHMHYECKHE YypaBHEHHUS, OK30- H
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOSI.

Bomopo — anmeMeHT u pocToe BeecTBo. HaxoxieHne Bo1opoa B pupoie, Gu3ndecKue
U XUMHNYCCKUC CBOﬁCTBa, HpI/IMeHeHI/Ie, CHOCOGBI HOHY‘-IGHI/I}I. KI/ICHOTBI " COJIN.

MomnsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoWcTBAa BOAbl. Boma kak pactBoputenb. PactBopsl. HacellieHHBIE U
HEHACBILIEHHBIE pacTBOpBl. PacTBopuMoCTh BewlecTB B Bojie. MaccoBasi 10js BeEIleCTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHHUs. Poyib pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B IpHpoje. 3arpsi3HEHHE NPUPOAHBIX Boj. OXpaHa M OYMCTKa
IPUPOJIHBIX BOJ.

Knaccudukanust Heopranmueckux coeauHeHui. Oxcuapl. Kimaccudukamuss OKCHAOB:
coneoOpa3yrolre (OCHOBHBIE, KHCIIOTHBIE, aM(OTepHbIe) U HecolieoOpa3yromue. HomeHnkmarypa
OoKcHA0B. PU3NUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcHoBanus. Knaccudukamuss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanmii. dusndeckue U XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomydeHwue
OCHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. Homenknarypa kucinor. @U3UUecKue U XMMHUYECKHE
cBoiicTBa kuciot. P akruBHoctu metamioB H. H. bekerosa. Ilonydenue Kucior.

Comu. Homenknarypa conei. duszndeckne u XMMUYECKUe cBoMcCTBa cotieid. [lomyyenue
coJIei.

I'enernueckas cBsI3b MCIKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHCHI/II\/'I.
Xumuueckuii IKcnepumemnmn:

KauyeCTBEHHOE ONpE/IEIICHUE COAEPKaHUs KUCIOpoa B BO3AyXe, MOJydyeHUe, cCOOMpaHue,
pacro3HaBaHHE W H3YYEHUE CBOMCTB KHCIIOPOJa, HAONIOJECHHE B3aMMOACHUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0pa3llaMyi OKCHJIOB M OIHMCAHUE HMX CBOWCTB, MOJy4YeHHE, COOMpaHWE, pPACIO3HABaHUE H
H3y4deHUEe CBOWCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOIOIeHNE 00pa3IloB BEIIECTB KOJTUIECTBOM |
MOJIb, MCCJIEIOBaHUE OCOOEHHOCTEH PpACTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH pPacTBOPEHHOIO BEILECTBA,
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B3aMMOJICCTBHE BOJBl C MeETaUIaMH (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BAaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOJII0/ICHNE M3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, M3ydyeHue
B3auMoieiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJIAMU, PEaKIHii
HEeUTpaau3anuy, NoJiydeHue HepacTBOPUMBIX OCHOBAHUMN, BHITECHEHHE OJJTHOTO MeTalia APYTruM
U3 PACTBOpA COJM, DPEIIEHUE SKCIEPUMEHTAIBHBIX 3adad Mo TeMe «BakHeliue Kiaccsl
HEOPraHUYECKUX COCAMHEHUNY.

Iepuonuveckuii 3akoH u Ilepuognueckasi cucremMa xummuyeckux jiemenros /. H.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbie MOMBITKU KITACCUPUKAIIMH XUMHUYECKHIX dJIEMEHTOB. [IOHITHE O IpyIImax cXOIHBIX
DJIECMECHTOB (H_IGJ'IO‘-IHBIG " ICJIOYHO3CMCIIbHBIC MCTAJIJIbI, I'aJIOT'CHBI, MHCPTHLIC I‘aBI:I). 3JICMCHTBI,
KOTOpBbIE 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCHIBI.

Ilepuognueckuii  3akoH. Ilepuomnueckas cucrema XUMHYECKMX djaeMeHTOB [
N. MenpaeneeBa. KopoTkonepuonnas u juymHHONIEpUoaHas (Gopmbl [lepuogumdeckoil crucTemsl
xumuueckux aneMmeHToB JI. U. MenneneeBa. Ilepuonel u rpynmbl. PU3UYECKUH CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIHI JJIEMEHTA.

Ctpoenne atromoB. CocTaB aTOMHBIX azep. M30Tomnbl. Di1eKTpoHbl. CTPOCHHUE 3JIEKTPOHHBIX
obomouek aromoB mepBbIX 20 XxuMuyeckux saemeHToB Ilepuoamueckoir cucremsr [l.
N. MenneneeBa. XapakTepuCTUKa XUMHUECKOTO JJIEMEHTA 110 €ro MoJjoKeHuto B [leproanyueckoit
cucteme /1. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHHUSI PaInyca aTOMOB XUMHUYECKUX HJIEMEHTOB, METANTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPYIIaM U MepUoJIaM.

3nauenue [leproanyeckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIi U TpakIaHKH.

XuMuyeckas CBSI3b. KoBanenrtnas (monsipHas u HEMNoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas! CBA3b.

Creneupb okucieHus. OKUCINTEILHO-BOCCTAHOBUTCIILHbBIC pCaKkunu. HpOHGCCBI OKHCJICHUA
1 BoccTaHOBIICHUS. OKUCIINTEIIN ¥ BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm:

H3yquHe 06pa3u03 BCIICCTB MCTAJ1JIOB U HEMCTAJIJIOB, BSaHMOI[efICTBHG I‘I/II[pOKCI/II[a IIMUHKa
C pacTBOpaMu KHUCJIOT U ILEJI0YEH, MPOBEICHUE OMNBITOB, WIIIOCTPUPYIOMINX TPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIUii (TOpeHHE, peaKIuu pa3iokKeHUs, COeTUHEHHS).

Mescnpeomemmnuie ceazu

Peanu3zanusi MEXXNpPEAMETHBIX CBS3€d MPU M3YUYCHUU XUMHHM B 8 KJIACCE OCYIIECTBIISIETCA

YCpe3 UCII0JIb30BAHUC KAK 06H_II/IX CCTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK 1 HOHHTHﬁ, SABJIAIOIIIUXCA
CUCTEMHBIMH JJIA OTACIIBHBIX IPEAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.



OO0mue ecTeCTBEeHHO-HAYYHBIC IOHATHS: HAYYHBIN (pakT, TUTIOTE3a, TEOPHs, 3aKOH, aHaJIU3,
CUHTE3, KIacCHU(pUKaluUs, MEePHUOJUIHOCTh, HAONIOACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
M3MEpPEHUE, MOJIENb, SIBJICHUE.

®dusnka: Marepus, aroM, O3JCKTPOH, NPOTOH, HEHTPOH, HOH, HYKIHUI, H30TOIHI,
PaAMOAaKTUBHOCTh, MOJIEKYINIA, JJCKTPHUECKUN 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUEC BEIWYMHBI, CIUHUIIBI U3MEPECHHS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TTOJIE3HBIC HCKOTIAEMBIE,
TOIJINBO, BOAHBIE PECYPCBHI.

9 KJIACC
BemecTtBo 1 XUMHYECKas peaKus

Ilepuognueckuit  3akoH. Ilepuommueckas cucrema XUMHYECKMX djaeMeHTOB [l
N. MenneneeBa. CtpoeHne atoMoOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB XMUMHUYECKHUX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U HUX COECJUHEHUM B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproanueckoi cucteMe u CTPOEHUEM UX aTOMOB.

CTtpoeHue BemIeCTBA: BHUJbl XUMHUYECKOW CBA3U. THUINBI KPUCTAUIMYECKUX PELIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKY U BUJIa XUMUYECKOH CBS3H.

Knaccudukanus m HOMEHKIAaTypa HEOPraHMYECKHMX BEIIECTB. XMUMHUYECKHE CBOWCTBA
BEUIECCTB, OTHOCSINMXCS K Pa3jIM4YHBIM KJIAaCCaM HEOPraHMYECKHUX COCIMHEHUH, NCHETHYECKas
CBSA3b HEOPraHUYECKUX BEILIECTB.

Knaccudukanus XuMu4eckux peakuuid 1Mo pa3iuyHbIM IpHU3HaKaM (IO YHUCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEIECTB, M0 TEIJIOBOMY 3P (PEKTY, 0 H3MEHEHUIO CTETIEHEH OKHCICHHS
XUMHYECKHX JJEMEHTOB, IO OOpaTHMMOCTH, 10 YYacTHIO KaTauu3aropa). OK30- H
HAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPABHEHUS.

[lonarue o ckopocTn XUMHUYeCKOW peakiuuu. [ToHaTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakuusax. [IoHATME O TOMOT€HHBIX M TE€TEPOreHHbIX peakuusx. Ilonarue o
katanuse. [IoHsTue o xumuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMIKNE HA CKOPOCTh XUMUYECKOU
PEAKIIUH U TIOJIOKEHUE XUMUYECKOTO PAaBHOBECHSI.

OKHCITUTEIIEHO-BOCCTAHOBUTEIBHBIC PEAKIIUU, OSJCKTPOHHBIA OaJaHC OKHCIHTEIbHO-
BOCCTaHOBHTeHBHOﬁ peaKI_II/II/I. COCTaBHeHI/Ie ypaBHeHI/Iﬁ OKHUCJINUTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaknuii ¢ UCIOIb30BAaHMUEM METO/Ia HJICKTPOHHOIO OaJiaHca.

Teopust 37M€KTPOIUTHUECKON AMCCOLMALMM. DJIEKTPOJIUTHI U HEAIEKTPOIUTHL. KaTnonsl,
aHUOHBI. MexaHu3M IMCCOLMALNN BEILECTB C Pa3JIMYHBIMU BUIAMUA XUMHUYECKOM CBA3U. CTENEeHb
nuccorranui. CUIIbHBIE U CITa0bIe 3JICKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YcCIOBHS MPOTEKAHUS PEAKIMi MOHHOTO OOMEHa, MOJIHBIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE



NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanu. KadecTBeHHblIE peakIuud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJIEISIMH KPHUCTAUIMYECKUX PEMIETOK HEOPTraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHs),
HUCCJIICAOBAHUC 3aBUCHUMOCTU CKOPOCTHU XUMHYECKOU pcaknuu OT BOBﬂCﬁCTBHH PA3INIHBIX
(baKTOpOB, MCCIIEIOBAHKUE AJIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOIHAIIAN
KHCJIOT, 1EJ0Y€H U cosell (BO3MOKHO UCIIOJIb30BAaHUE BUJEO MATEPUAIIOB), IPOBEIECHNUE OIBITOB,
WUTFOCTPUPYIONIUX TIPU3HAKK MPOTEKAHMs peaKkiuii MOHHOro oOMeHa (0Opa3oBaHHE OcajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJBI), OMBITOB, WLIIOCTPUPYIOMIUX HPUMEPHI OKHCIUTEIHHO-
BOCCTAaHOBUTEIIFHBIX PEaKIUi (TOpeHHEe, PEaKIUU pPa3JIOKCHHs, COCIMHEHUS), paclio3HaBaHHE
HCOPTraHUYCCKUX BCIICCTB C IMOMOMIIBKO KAYCCTBCHHBIX peaKLII/Iﬁ Ha HOHBI, PCIICHUC
IKCIEPUMEHTAIBHBIX 3a71a4.

HeMeTa/jibl 1 UX cOeIUHEHUS

OOmast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTEpHbIC
creneHu okucieHuss. CTpoeHue M (pu3nyecKue CBOMCTBAa MPOCTHIX BEIIECTB — TaJOIE€HOB.
XVMMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBUE C METAlJIaMH, HEMETaJlIaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, TOJydYCHHUE,
npuMeHeHue. [IeicTBre X10pa U XJIOpOBOJOPO/Ia Ha OpraHu3M 4elloBeKa. BaxxHenmue xJopuasl
U X HaXO0XJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 3memMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTerneHu OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U Cepbl. AJUIOTPONHBIE MOIU(MUKALIUKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBomopoi, CTpoeHHe, (U3MYECKHE W XUMHYECKHe CBOMcTBa. OKCHUIBI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOoB. CepHasi KHCIOTa, (PU3NYECKHUE M XMMHUYECKHE CBOWCTBA
(oO1mme Kak MmpeacTaBUTeNsl Kiiacca KUCIIOT | crielupudeckue). XuMUYeCKUE peaKkilnu, JIexkKalnue
B OCHOBE IIPOMBILIUIEHHOTO CIIOCO0a MOTy4yeHus: CepHON KUCIOTHI. [IpMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHUCIIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenuwe cepel u eé
COCMHEHUH B MpUpOAE. XUMUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpellbl COCTUHEHUSIMHU CEPhI
(KUCIIOTHBIC JOXKIH, 3arPSI3HEHIE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAICHUSI.

OO0mas xapakTepuCTHKa d3JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapaKTepHBIC CTETMCHH OKHUCICHHs. A30T, pAcIpOCTpaHEHHWE B MpUpone, (PUINYECKUE U
XUMUYECKHe CBOicTBa. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOICTBa, Mony4YeHue u nmpuMeHeHue. Comu aMMOHUS, UX (PU3HUECKHE U XUMUYECKUE CBOWMCTBA,
npuMeHeHrne. KadecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
duznueckue W XUMHUYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHne HUTPATOB M COJIed aMMOHMSI B KayeCTBE MHHEPaJbHBIX
ynoopeHuii. XuMHUeCKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUPUKAIII
docthopa, puznyeckne u xummuueckue cpoiictBa. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nvecKkue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPAJIbHBIX Y100pCHHIA.

OOmas xapakTepuctuka 3ieMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTJIepo], alJIOTPOIHbIE MOAU(DUKALIMK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XUMUUecKnue cBoiicta. Axcop6ius. Kpyropopor yrieposaa B mpupo/e.
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Oxcuapl yriaepona, UX (pU3NYECKUe U XMMHUUYECKHE CBOMCTBA, JIEHICTBUE HA JKUBbIE OPraHU3MBI,
NOJIy4eHUE U MPHMEHEHHe. DKOJOTHYecKue MpoOaeMbl, CBsI3aHHbIE ¢ okcuaoM yriepona (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dext. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHUECKHE CBOMCTBA, IMOJy4yeHME W NpuMeHeHue. KadecTBeHHas
peakius Ha kKapOoHaT-uoHBL. Mcrnonp3oBaHre KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHauanbHbIe MOHATUS 00 OPraHMYECKUX BEHIECTBAX KAaK O COEAMHEHUSX YIiepoja
(MeTaH, 3TaH, TUJICH, AlleTUIICH, 3TAHOJI, TJIUIEPHH, YKCYCHas KHCI0Ta). [IpupotHbIe HCTOUHUKH
YIJI€BOAOPOAOB (Yrojb, MPUPOAHBINA ra3, HeTh), MIPOAYKTH UX TepepaboTKu (OCH3HH), UX POJIb
B OBITY M IpoMbIIUIeHHOCTH. [loHsATHE 0 OMOJOrMYecKn BaXKHBIX BEINECTBAX: JKUpaX, Oenkax,
YIJIEBOAAX — W UX POJM B JKU3HU 4eJOBeKa. MarepuaibHOE EIMHCTBO OPTraHUYECKUX H
HEOPraHWYECKUX COCTUHEHUI.

Kpemunii, ero ¢Qusnueckne U XUMHUYECKHE CBOWCTBA, TOJYYCHHUE U TIPUMCHEHHE.
Coenunaenuss kpeMHuss B npupone. OOmme mnpeacraBieHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOU KucioTe. CHIIMKATHI, UX MUCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelimme
CTPOUTENIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, xkene300eToH. I[Ipobmemsl
0€30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAIOB B IOBCEITHEBHOM JKHU3HHU.

Xumuueckuii IxKcnepumenm:

u3yueHre o0pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUA-UOHBI U HAOIIOJCHUE NMPHU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakaromue (U3NYeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCIMHEHUH (BO3MOYKHO
WCIIOJIb30BaHNUE BHJICOMATEPUAIOB), O3HAKOMJICHHE C O0pa3liaMu XJIOPHAOB (TaJOreHHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, U3yY€HHUE XUMHUYECKUX CBOMCTB pa30aBlIeHHOW CEpHOM
KHCJIOTBI, TPOBEJICHNE KaueCTBEHHOM peakiuu Ha Cyiab(paT-HOH M HaOJIOJEHHE NpHU3HAaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PM3UUYECKUMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHH
(BO3MOXHO MCTIOJIb30BaHUE BUICOMATEPHATIOB), 0Opas3aMu a30THBIX B (OCPOPHBIX yI0OpEHNUIH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYyeHHE CBOWCTB aMMHAaKa, IPOBEJCHUE
Ka4eCTBEHHBIX PEAKIIMIA HAa HOH aMMOHUS U (poc(aT-uOH U N3ydeHUE PU3HAKOB UX MTPOTEKaHMS,
B3aMMOJIEMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEAbIO (BO3MOKHO HCIOJIb30BaHUE
BUJCOMATEPHUAJIOB), H3Y4YE€HHE MOJAENCH KpUCTAUIMYECKUX pemETOK anmasza, TIpadura,
¢ynnepeHa, 03HAKOMJIEHHE € MTPOLECCOM aJACOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
yIJ1EM U YCTPOHCTBOM ITPOTUBOra3a, MoIy4eHue, COOupaHue, paclio3HaBaHNE U U3y4eHHE CBOICTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAUeCTBEHHBIX pEaKUMi Ha KapOOHAT M CHIIMKAT-UOHBI H
U3ydyeHHe MPU3HAKOB MX IPOTEKAaHUs, O3HAKOMJIEHME C MPOAYKIHEH CHJINKATHOU
IPOMBIIIJICHHOCTH, pEIIeHNE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaskHelmre HeMeTauibl U uxX
COEIMHEHUS.

MeTasibl U UX COeIMHEHUS

O6H_[a}1 XaPaAKTCPUCTHKA XUMHWYCCKUX 3JICMCHTOB — MCTAJUIOB HA OCHOBAHUU HX ITOJIOKCHUSA
B llepmoamyeckoir cucreme xumuueckux siaeMeHToB JI. M. MeHneneeBa U CTPOECHHUSI aTOMOB.
Crpoenue MeramioB. Meraminueckass CBsI3b M METAUIMYECKAsl KPUCTALUTMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN pAll HanpsOKeHW MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
metasuioB. O0Iue crocoObl MoaydeHus: MetaioB. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUNA, OpOH3a) M HX
pUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.
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[Ilenounbie MeTaIbl: mojioxkeHue B [lepuoanueckoil cucteMe XMMHYECKUX AJIeMEHTOB /1.
H. MengeneeBa, CTpOEHUE MX aTOMOB, HaXOXIEHHE B Ipuponae. PU3HMUECKUE U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCHUIBI M THAPOKCHUIIBI HATpHs W Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COSTMHECHUH.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUI U KAJIBIIUI: TTO10KeHuE B [leproauueckoil cucreme
xuMmudeckux sieMeHtoB [[. M. MeHneneeBa, CTpo€HHE MX aTOMOB, HAXOXIEHHUE B MPUPOJE.
du3nyeckre U XUMHYECKHE CBOMCTBA MarHus M KaubIusa. BakHewiime coeqUHEHUS KaabIHs
(oxcua, TUAPOKCHI, coyn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHEHHS.

AnmoMunuii: nionoxkenue B Ilepuonuueckoil cucremMe XHMHUYECKUX dJieMeHTOB [l.
N. MeHnneneesa, CTpoOeHUE aTOMa, HAX0XKACHUE B Tpupoe. usnyeckue 1 XUMHYECKUE CBONCTBA
atoMuHus. AM(pOTEpHBIE CBOMCTBA OKCHIA U THIPOKCUAA AIFOMUHUS.

Keneso: mnonoxenne B llepuoanueckoil cucreMe XUMHUYECKHX 3iIeMeHTOB /I
N. MenneneeBa, CTpOCHHE aTOMa, HAXOXKJIEHUE B nipupoae. Pu3nueckne 1 XUMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tunpokcunbl u comu skenesa (II) m xenesa (III), mx cocra, cBoiicTBa U
MOJIyYEeHHE.

Xumuueckuii IKcnepumemnmnt:

03HAaKOMJIEHHE ¢ 00pa3ljaMi METAJIJIOB U CILJIABOB, X (PU3NYECKUMU CBONCTBAMH, U3yUYEHUE
PE3YNIBTaTOB KOPPO3HH METAIIIIOB (BO3MOKHO HUCIIOJIb30BAHKIE BUJICOMATEPHATIOB), 0COOCHHOCTEH
B3aMMOJICHCTBUSl OKCHJA Kajdblusi W HATpusi C BOJMOM (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIECCa TOPEHHs JKele3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIb30BaHHE  BUIAEOMATEpUaOB), TMPU3HAKOB  MPOTEKaHUS
KAueCTBEHHBIX pPEaKLMi HAa MOHBI: MarHus, KalblUs, aIIOMUHUS, LKUHKA, xene3a (I1) u xenesa
(ITI), memu (1), HaOmrOEeHHME W OMHMCAHUE TPOIIECCOB OKPAITMBAHMS TIJIAMEHU MOHAMU HATPUS,
Kamusl U KaIblus (BO3MOXHO HCIIONH30BAHUE BUACOMATEPUATIOB), UCCIIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U TUAPOKCH/IA [INHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BaxHeWImne MeTallibl U UX COCIMHEHUSI.

XuMHs 4 OKpY:KaKIIasi cpeaa
BemiectBa n maTepuainbl B MOBCEAHEBHOM KU3HU 4YEJIOBEKA. be3omacHoe MCIHOIb30BaHUE
BEIIECTB M XUMHYECKHX peakuuii B ObiTy. IlepBas momMoms mHpu XHMHUYECKUX OXKOTaX W

OTpaBJICHUSAX.

XHUMHYECKOE 3arps3HEHUE OKpYXKaromel cpeapl (TIpeneabHas JOMyCTUMash KOHIICHTPAIIHs
Beriects, gaiee — [1/1K). Pons XxuMuu B pemieHuu 3K0JIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIC MaTEPUAIBI).
Mestcnpeomemnule cea3u

Peanuzanus MexnpeaIMETHBIX CBSI3€H NPU M3YYEHUU XMMHM B 9 Kilacce OCyIIECTBIISETCS

YCpe3 NCII0JIb30BaHUEC KAK O6H_II/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHﬁ, SABIIAIOIIUXCA
CUCTCMHBIMU JJI OTACIIbHBIX NPECAMCTOB €CTCCTBCHHO-HAYYHOT'O ITUKJIA.
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OO0mue ecTeCTBEeHHO-HAYYHBIC TIOHATH: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJTU3,
CUHTE3, KIacCHU(pUKaluUs, MEePHUOJUIHOCTh, HAONIOACHHUE, OSKCIIEPUMEHT, MOJCIUPOBAHHE,
HU3MEPEHHE, MOJICIb, SIBICHHUE, ITAPHUKOBBIA d(PPEKT, TEXHOIOTHS, MaTEPUAIIBI.

®usuka: Marepusi, aTroM, DJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHWJ, H30TOIbI,
paIuOaKTUBHOCTb, MOJICKYJIA, OJJICKTPUYECKUN  3aps]l, TPOBOJHUKH, IOIYIPOBOJIHUKH,
TUAJICKTPUKHA, (POTODJIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIECTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAIITMYECKAs PEIIETKA, CIUIABbI, (PU3NISCKUE BETMUUHBI, €IMHULIBI
M3MEPEHHUs, KOCMUUYECKOE TPOCTPAHCTBO, TJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: ¢orocunTes, apixanue, Omocdepa, IKOCUCTEMA, MHUHEPAJIBHBIE YI0OpEHUS,
MUKPOI3JICMCHTLI, MAKPO3JICMCHTLI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE TOPO/IbI, TTOJIE3HBIC HCKOTIAEMBIE,
TOIJIUBO, BOAHBIE PECYPCBHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pe3yNbTaThl OCBOSHUS MPOTPAMMBI OCHOBHOTO 00IIero ooOpazoBaHUs
JIOCTUTAIOTCS B X0JI¢ 00yYeHHUsI XUMHH B €IMHCTBE yUeOHON W BOCTIMTATEIILHON JIEITEILHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCUMCKUMU  COIMOKYJIbTYPHBIMHM W  JAYXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, TIPUHSATHIMU B OOIIIECTBE MpPaBWJIAMH M HOPMaMHU TOBEIACHUS U
CIIOCOOCTBYIOT MIPOI[ECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COITUATU3AIMH 00YJarOIINXCS.

JIMYHOCTHBIE PE3YNbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPHUEHTALMN M PACHIMPEHHUE OIbITA IEATEIBHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUA:

[IEHHOCTHOTO OTHOIICHUS K OTCUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY U HAYIHOMY
HaCJICIU, INTOHMMAaHHA 3HA4YCHHA XHMH‘-IGCKOﬁ HayKI/I B XKHU3HHU COBpeMeHHOFO OGH.ICCTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHOW WH(pOpPMAIIMEH O TEPEIOBBIX JOCTHKECHUSAX W OTKPBITHIX
MHUpPOBOW M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 yCTpoicTBe
MHpa ¥ O0IIECTBA;

2) rpaKIaHCKOI0 BOCIIUTAHUSA

NPEACTABICHUS] O COLMAIBHBIX HOPMax M IpaBUjIaX MEXJINYHOCTHBIX OTHOILIEHUW B
KOJIJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIECTBEHHO TIOJE3HOM, y4eOHO-
HCCJIEIOBATEIbCKOM, TBOPYECKOM U JPYTUX BHJAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOM JI€ATENHOCTH IPH BBINOJHEHUH y4eOHBIX, MMO3HABATEIbHBIX 33/1a4, BBINOJIHEHUH
XUMHUYECKHX SKCIIEPUMEHTOB, CO3aHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMMOINOMOIIM B Tpoliecce 3TOH y4eOHOH NesTeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE
MOBE/IEHNE U ITOCTYIIKM CBOMX TOBAapHILEH C O3UIMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCJIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHHUSA:
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MHUPOBO33PEHYECKHE  MPEJICTaBICHUs] O  BEHIeCTBE M XUMHYECKOM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKU KU COCTABIIAIOIINE OCHOBY A
MOHMMAaHHUS CYLITHOCTH HAYYHON KapTHHBI MUPA, IIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTUA NPUPOABI, B3AUMOCBA3AX YCIOBCKA C HpHpO,Z[HOfI Cp@l[Oﬁ, 0 pOJIM XUMHUHU B MO3HAHUN
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHMM IO XHMMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB M SBJICHHI, ITO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JTUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUI;

WHTEpPEC K OOyUYEHHIO M TO3HAHUIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K
camM000pa3oBaHUI0, TIPOEKTHOW M MCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHS O0yUYCHHS B TajbHEHIIIEM;

4) popMupoBaHHSA KYJIbTYPHI 310POBb:

0CO3HAHME [IEHHOCTH )KU3HH, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHHWE TOCICIACTBHI M HENPUATHE BPEIHBIX IPHUBBIYCK
(ynorpeOsieHUs] aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COOJIOJEHHS IpaBHIl
0€30MacHOCTH MPU 0OPAIEHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY M peaTbHOM KU3HU;

5) TpyaoBOro BocnuTaAHMS:

MHTEpEC K MPAKTHUECKOMY U3YyUEHHIO Mpodeccuil U Tpyaa pa3iudyHOro poja, yBaKEHUE K
TPYAY Y pe3ylbTaTaM TPYIOBOU AEATEIbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAJIHHONH TPAEKTOPUU MPOAOIDKCHHS
0o0pa3oBaHus C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEW, YCHEIHOW MpO(EeCCHOHANBHOW JESITEIbHOCTH W Pa3BUTHA
HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B IPO(ECCUOHAIBHON CPeAe;

6) IKOJI0rM4ecKOro BOCIIMTAHUS:

9KOJIOTHYECKH I1eJIeco00pa3Hoe OTHOMIECHUE K TPUPOJIe KaK MCTOYHUKY JKM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3JI0POBOTO M 0e30MacHOro odpasa >KU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3NYCCKOMY W IICHXHUYECKOMY 3JI0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TIPaBUI 0€30MaCHOTO MOBEICHHS MIPH paboTe ¢ BEIIECTBAMU,
a TaKKE B CUTYAIHSX, YIPOXKAIOIINX 37J0POBBIO M KU3HH JIOJICH;

CIOCOOHOCTH NMPUMEHSATH 3HAHUS, ITOJIy4aeMble ITPH U3YUYEHUH XUMUH, [T PELICHUs 33124,
CBSI3AHHBIX C OKpY)KAIOIIeH MNPUPOAHON Cpenoil, IJisi TMOBBINICHHUS YPOBHS 3KOJIOTHYECKOU
KYJBTYpBl, OCO3HaHMS TNI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPoOJeM M MyTed MX pelieHHs
MOCPEJICTBOM METOJ0OB XMMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
[I0O3HABATEJILHOW, KOMMYHUKATUBHON U COLUAIILHON IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI
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B cocraBe MerampeaMeTHBIX PE3YJIbTaTOB BBIIEIAIOT 3HAYMMBIE TSI (DOPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYUYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIMI, TUNoTe3a, (akrt, cucrema,
IPOILIECC, IKCIIEPUMEHT U JIPYroe.), KOTOPBIE MCIIOIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHMN U3 3THX MPEAMETOB (OPMHUPOBATH NMPEACTABICHUE O
IIeJIOCTHOM Hay4YHOW KapTHHE MHUpa, U YHHBEpCAIbHBIE Y4eOHbIC JEHCTBHS (IIO3HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PETyJISTHUBHBIC), KOTOpbIE OOECreynBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOATENIFHOMY TNTAHUPOBAHMIO M OCYIIECTBICHUIO YU€OHOW AEATEILHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS
Ba3oBble JJornueckue aeicTBuA:

YMEHUSI UCIOJIb30BaTh NPUEMBI JIOTUYECKOIO MBIIIJICHUS TpPU OCBOSGHUU 3HAHMM:
PacKpBIBATh CMBICIT XUMHUECKUX MOHATHH (BBIIEIATH UX XapaKTepHbIE IPU3HAKH, YCTAaHABIUBATD
B3aMIMOCBSI3b C APYTMMHU TOHSTUSIMHU), MCIIOJNB30BATh TMOHSATUS JUISI OOBSICHEHHUS OTACIbHBIX
($akTOB U SBJICHUI, BHIOUPATh OCHOBAHUS U KPUTEPHUH JJIs KIacCU(PUKAIIMN XMMHUUECKHUX BEILIECTB
U XUMUYECKUX DPEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICICTBCHHBIC CBSI3U MEXIYy OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIYyKTHBHBIC, JECTYKTHUBHBIC, MO aHAJIOTHH),
JIeJIaTh BBIBOJIBI U 3aKJTFOUCHUS;

YMEHHE MPUMEHSITh B MPOIECCe MO3HAHMS MOHSATHUS (MPEAMETHBIE M METaIllpeIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHUH, NpPeoOpa3oBBIBATH IIMPOKO
MPUMEHSIEMbIE B XHMHH MOJICIbHBIC MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTA),
xumMuueckass ¢GopMyla M ypaBHEHHE XUMHYECKOW peakUud — TpU pelIeHud YydyeOHO-
MO3HABATENBHBIX 3a/7a4, C Y4YETOM OTHX MOJEIBHBIX MPEJICTABICHUA BBISABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKK H3Y4Ya€MbIX OOBEKTOB — XHMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIUi, BBISBISATH OOIIHE 3aKOHOMEPHOCTH, MPUYHMHHO-CICACTBCHHBIE CBSI3U U
MIPOTUBOPEYHS B U3y4aeMbIX IIpOIeccaX U SBICHUSIX.

Ba3oBrble ucciaenoBareJnLCKue AeCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KAu€CTBE MHCTPYMEHTA MO3HAHUSA, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUS THUIIOTE3bl MO MPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXKICHHIA,

NpHOOpPETEHUE OMbITA MO TUTAHMPOBAHHWIO, OPTaHHW3AIMM W TMPOBEACHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 XOJI0OM IPOIecca, CaMOCTOSATEIbHO MMPOTHO3UPOBAThH €TI0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJBI MO pPe3yibTaTaM IMPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJIeNIaHHOM padoTe.

Patora ¢ undopmaunmeii:

yMeHHue BbIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(POPMAIIUIO PA3INYHBIX BHJIOB
1 GOpM IIPEICTABICHMS], TOTYYAEMYIO U3 Pa3HbIX HCTOUHUKOB (HAy4HO-MIOMYJISIpHAst IUTepaTypa
XUMHUYECKOT'0 CO/IEpIKaHus, CIIPaBOYHBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
IPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHSTh Pa3JInYHbIC METO/BI U 3alPOCHI TIPU MOUCKE B 0TOOpe HH(POpMAITUKN U
COOTBCTCTBYOIINX JaHHBIX, HGO6XO,Z[I/IMI>IX JJIs1 BBITIOJIHCHU L y‘I€6HBIX U IMO3HABATCJIbHBIX 3a1a4
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OIbITa B OOJACTH HCIOIB30BaHMS WH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TCXHOHOFHﬁ, OBJIAJCHUC Ky.]'II:TypOﬁ AKTUBHOI'O UCIIOJIb30BAHUA PA3JIMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (OpMY TIpeACTaBICHUS
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uH(pOpPMAMK W WIUTIOCTPUPOBATh pEIlacMble 3a/a4d HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduky U ©X KOMOUHALUAMU;

YMEHHE WCIOIb30BaTh M AHAIM3MPOBATH B MpOIECCe Yy4eOHOW M HCCIeNOBATENIbCKON
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH PUPOJHON CPELBI.

KoMMyHuKaTHBHBIC YHHBepcaJIbHbIe YueOHbIe 1eHCTBHUSA:

YMEHHUs 3a/laBaTh BOMPOCHI (B XOje nauamora W (WIW) JUCKYCCHHM) TIO CYIIECTBY
oOcyxmaemMoli Tembl, (HOPMYITHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTEIHHO BBIMTOIHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS IPECTABIIATH IMOJIyYeHHBIC PE3YJIbTaThl TO3HABATEIBHOM IEATEIILHOCTH B YCTHBIX
U TNHUCBMCHHBIX TCKCTax; HACHATh MPC3CHTAIUIO PC3YJIbTATOB BBIIIOJHCHHUA XUMHUYCCKOI'O
AKCTIEpUMEHTa (JTa0OpaTOPHOTO OIMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

yYMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM MMO3HABATEIHHOU U
UCCIIEIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4ETa
Oo0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHM, ONpee/ieHHEe KPUTEPHEB TI0 OIEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBHS:

YMEHHME CaMOCTOSITEJILHO ONPEAEIATh LEIN AEATENbHOCTH, INIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W TMPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMPATH
HanOosee Y3PPEeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WJIK KOPPEKTUPOBATH MPEIJIOKEHHBINA AJITOPUTM JI€UCTBUM MTPU BHITIOJIHEHUH 3aJaHUI
c y4€TOM NOJy4YeHHs HOBBIX 3HAHUM 00 HM3yyaeMbIX OOBEKTAaX — BELIECTBAX M PEAKLHUsX,
OILICHUBATh COOTBETCTBUE MOJIYYECHHOIO pe3yjbTaTa 3asBICHHOMN 1IeJM, YMEHUE HUCIIONb30BaTh U
AQHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCIOBUM 3alaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTaTOB II0 OCBOCHHUIO 00s3aTE€IBLHOTO COJCPKaHMUS,
YCTQHOBJICHHOTO JaHHOH (exepanbHON pabouell MporpamMMoM, BBIICISIOT: OCBOCHHBIC
0o0ydJaronMMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBHI, crenuduueckue s
npeaMeTHOW obnacTu «XHUMHS», BHIBI ACSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, MPe0Opa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YIYCOHBIX M HOBBIX CHUTYaIIHIX.

K konmy oOyueHus B 8 Kiacce mpeiMETHBIE PE3ysbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUM AJIIEMEHT,
MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOJIHASI U HEOJHOPOJIHASA), BAaJICHTHOCTbD,
OTHOCHUTEJIbHAS aTOMHAs U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasi JOJisi XMMHYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJISIPHBIA OOBEM, OKCHI, KHUCIIOTa,
OCHOBAaHHME, COJb, AJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCJIEHUS, XUMHUYECKas pEaKius,
KJIaCCHU(UKALIUS PEAKIINA: PEaKIMU COSAMHCHHUS, PEAKIINH PAa3JI0KEHUS, PEaKIUU 3aMEIICHUS,
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peakiuu oOMeHa, 9K30- U SHJOTEPMUUECKHUE PEaKIIMH, TETUIOBOK 3P PEKT peakiuu, siApo aroma,
DIIGKTPOHHBIN CIION aToMa, aTOMHasi OpOUTAlIb, PaInyC aTOMa, XUMUYECKasl CBS3b, MOJSPHAS U
HEIOJISIPHAsT KOBAJIEHTHAsI CBSI3b, MOHHAS CBSA3b, NOH, KATHOH, aHUOH, PacTBOP, MACCOBAs AOJIs
BeIEeCTBA (ITPOLICHTHAs] KOHIIEHTpAIHsl) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHITHI U IPUMEHSATH 3TU IOHATHS TIPH
ONMUCAHUU BEIIECTB U UX MPEBPALLCHUI;

UCIIOJIb30BAaTh XMMHYECKYI0 CHMBOJIUKY JJIsi COCTaBJeHHS (OpMyJ BEHIECTB U ypaBHEHUM
XAMHYECKUX PEaKIUi;

OTIpe/eNiATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb OKHCIICHUS
DJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, MPUHAAICKHOCTh BEIIECTB K OMPEICIEHHOMY KiIaccy
coeuHeHuH no GopmynaM, BUJ XUMHUECKOHN CBSI3H (KOBaJEHTHAsI U MOHHAs) B HEOPTaHUYECKHUX
COCIMHEHUSIX;

packpsiBaTh cMbich [lepuonuueckoro 3akona /. 1. MenaeneeBa: 1eMOHCTpUPOBATH TOHUMAaHUE
NEePUOJIUYECKON 3aBUCHUMOCTH CBOWMCTB XHMHYECKHUX JJIEMEHTOB OT MX TOJOXEHHUS B
[lepnonnueckoii cucreme, 3aKOHOB COXPAaHEHHUs MACCHI BEILIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

OMKCHIBATh M XapaKTepu3oBaTh TabmuuHyio ¢opMy Ileproguueckoil CHUCTEMbl XUMHYECKHX
AIIEMEHTOB: Pa3JIMuaTh MOHITHS «TJIaBHas noArpymnma (A-rpymnmna)» u «mnodounas moarpymnmna (b-
TPYIIAa)», MaJible ¥ OOJIBIITHE TIEPHOJIBI, COOTHOCHTHh 0003HAYEHUSI, KOTOPHIE UMEIOTCS B TAOJIHIIE
«llepuogmueckas cucrema xumMuueckux odneMeHToB JI. . MenaeneeBay ¢ 4YHMCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsij sjapa, obiiee
YUCJIO 3JEKTPOHOB U PACIPEICIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XMMHUECKHE peaKlnuu
(110 YUCITy ¥ COCTAaBY yYacTBYIOIIUX B PEAKIIMH BEIIECTB, IO TEIULIOBOMY 3D (DEKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPIK/Iasl ONMMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMHUECKUX
peaKIuii;

MPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BO3MOKHOCTHU
MPOTEKAHUsI XUMUYECKHUX NIPEBPAILICHHUN B PAa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIeMEHTa Mo (opMysie COCTUHEHUS, MacCOBYIO OJIO BEIECTBAa B PacTBOpE,
IIPOBOJIUTH PACYEThI 110 YPAaBHEHHUIO XUMUYECKOM PEaKIUK;

MIPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON NEATENBHOCTH — aHAJIIM3 U CUHTE3, CPABHEHMUE,
0000111eHIE, CUCTEMATH3AIUIO, KIacCU(DHUKAINIO, BRISIBIICHUE PUIHMHHO-CIICICTBCHHBIX CBSI3EH —
JUISL W3y4YEHUs CBOMCTB BEIIECTB M XWMHUYECKMX PEAKLUUN, €CTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOII0IeHNE, I3MEPEHHE, MOICTTUPOBAHNE, YKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH );
CJIeI0BaTh MpaBUjIaM IMOJIb30BaHUS XUMUYECKOM MOCYA0N U 1a00paTOpHBIM 000PYJOBaHHUEM, a
TaKKe MpaBUIaM OOpPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIHUSIMHU 11O BBITOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIMNBITOB MO IMOJYYEHHUIO M COOMpPAHUIO ra3000pa3HbIX BEIIECTB
(Bomoposa M KHUCIIOpOJA), NMPHUTOTOBJICHUIO PACTBOPOB C ONpEAECNEHHOM MacCOBOW oiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M MPOBOJUTH XWUMHUYECKHE OSKCIEPUMEHTHI 10
pacrio3HAaBaHUIO PACTBOPOB 1IIEJIOYEM W KUCIOT C TOMOUIBI0 HWHIUKATOPOB (JIaKMYyC,
dbenondTanenH, METHIOPAHXK U JPYTHE).

K koHmy oOyueHus B 9 Kiacce IpeiIMETHBIE PE3ysbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

PacKpBIBaTh CMBICII OCHOBHBIX XMMHUYECKHX TMOHITHH: XUMHUYECKUH JJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, AaHHWOH, IMPOCTOE  BEIIECTBO, CJIO)KHOE  BELIECTBO,  BAJICHTHOCTb,
JIEKTPOOTPUIATEIBHOCTD, CTENEHb OKHCICHUS, XHMHUYECKas peakius, XUMHUYecKas CBS3b,
TETUIOBON (P PEKT peakiiu, MOJIb, MOJIIPHBII 00BEM, pacTBOP, SIEKTPOIUTHI, HEIJICKTPOIUTHI,
IIEKTPOIUTHYECKAs] UCCOIMAIMS, PEAKIUH HMOHHOTO OOMEHa, KaTalnu3aTop, XHMHYECKOe
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paBHOBeECHE, 00paTUMBbIE K HEOOPAaTUMBbIE peaKIINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCITUTENb, BOCCTAHOBHUTENb, OKHCICHME W BOCCTAHOBIIEHHE, AJIJIOTPONHs, aM(pOTEPHOCTb,
XUMHUYECKasi CBs3b (KOBaJCHTHAasl, HMOHHAs, MeTaJuIMuecKas), KpUCTaJUIMYecKas pemiérka,
KOppPO3Hsl METAJUIOB, CIUIABbI, CKOPOCTh XHMHYECKOH peakiuu, MpeAesbHO JJIO0MyCTHMast
koHueHnTpauus [1JIK BemiecTna;

WITIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUCCKUX MOHATUN U TIPUMEHSTH 3TH MOHATHS MIPH
OIMCAHUU BEIIECTB U UX MPEBPAILCHUM;

UCIIOJIb30BAaTh XUMHUUYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS (OPMYN BEIIECTB M YpaBHEHHM
XUMHYECKUX PEaKIUii;

OTpeNeNATh BAJCHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKHX 3JIEMEHTOB B COCAMHEHUSIX
pPa3IUYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIIACCy COEIMHEHUN IO
dopmynamM, BUJ XUMUUYECKON CBSA3M (KOBaJEHTHAs, MOHHAs, METANINYECKasl) B HEOPTraHUYECKHIX
COCIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyre, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;
packpeiBaTh cMmbica [lepuonnueckoro 3akoHa [[. WM. MenneneeBa u J1€MOHCTPUPOBATH €ro
NOHMMAaHME: OIHUCBHIBATh M XapaKTepu3oBaTh TaOnuuHyto ¢opmy Ileproganueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUS «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)», manble u OonbIIMe MEPUOJBI, COOTHOCUTH OOO3HAYEHHUsS, KOTOpbIE
UMEIOTCS B TEPUOJMYECKOM Tabiuile, C YHCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[ Apa, 00IIee YUCIIO IIEKTPOHOB M paCHpeeICHHE HX 10
AIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U
UX COCIUHEHMH B TIpeesiaX MalIbIX MEPUOJIOB M TJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS HX
aTOMOB;

KJIaccu(UIIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HECOPraHMUECKUE BEIECTBA, XMMUUYECKHE PEaKINH
(10 YUCITy ¥ COCTaBY YYaCTBYIOIIMX B PEAKIIUH BEILIECTB, MO TEIIOBOMY 3D PEKTY, 10 U3MEHEHUIO
CTETIEHEH OKUCIIEHUS! XUMHUYECKUX AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M CIEHMU(PUICCKHEC XUMUYECKUE CBOMCTBA IMPOCTHIX H
CJIO’KHBIX BEIECTB, MOATBEPXKIasi OMMCAHUE MTPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTABJIATh YPAaBHEHUS JIEKTPOIUTUYESCKON AUCCOLMAIIMH KUCIIOT, IEI04Yel U COJIeH, OJHBIE U
COKpaIIEHHbIE YpaBHEHHs PEAKIMil HOHHOTO OOMEHAa, YpaBHEHHs peakiuil, OITBEPKIAI0LIIX
CYIIIECTBOBaHHME T'€HETHUECKOM CBSA3M MEX/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPECTBOM COCTABICHHUS
3IIEKTPOHHOTO OajaHca 3TUX PEAKIIN;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PA3IMUHBIX YCIOBHSIX;

BBIUMCIISTH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MAacChl BELIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOTO 3JIEMEHTa 1o (opMyse COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACUEThI [0 YPAaBHEHUIO XUMUYECKOM peaKkinuu;

coOIII0IaTh TpaBUIIA MOJIB30BAHM XUMHUYECKON MOCYI0H U Ja00paTOpHBIM 00OpYAOBaHUEM, A
Tak)Ke MpaBuiia 00pallleHus C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU MO BBITOJIHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(aMMMaKa M yriIeKuCIIoro rasa);

OPOBOIUTH PEAKLUH, TMOATBEP)KIAIOMINE KAYeCTBEHHBIH COCTaB PAa3IUYHBIX BEUICCTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, Moaua-, kapOoHat-, ¢ocdar-, cuiImKar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ HMOHBl M3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILIECTB;

IPUMEHATh OCHOBHBIC OTEPAIlMK MBICIUTEIBHON IEATEIbHOCTH — aHAIW3 U CUHTE3, CPaBHEHHE,
000011eHre, cUCTEMaTU3alMIO, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl U3y4eHUs
CBOWCTB BEIIECTB M XWMHUYECKUX PpEAKLUil, €CTECTBEHHO-HAyYHbIC METOJbl IO3HAHUA —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJCHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Haumenosanue KonnuecTBo yacoB DnekTpoHHbIE (ITUBPOBEIC)
n/m pa3zeNnoB U TeM Bcero | Kourposbubie | [IpakTrueckue | 00pa3oBaTeNbHbIE PECYPChI
IPOTPaMMBI paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
1.1 | Xumusa — BakHas 5 2 Bbu6nuoreka [JOK

o0nacTb
€CTECTBO3HAHUA U
MPAKTUYECKOU
ACATCIIBHOCTHU
YyeJioBeKa

https://m.edsoo.ru/7t41837¢

1.2 | BemecrBa u
XUMHUYECKHE

peakiuu

15 1

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7t41837¢

Uroro no pazneny

20

Pa3znen 2. BaxHeiliue nmpeacTaBUTe Il HEOPraHMYEeCKUX BelleCTB

2.1 | Boznyx. Kucnopon. 6 bubmmoreka [IOK
[TonsiTue 06 https://m.edsoo.ru/7t41837¢
OKCHJIaX

2.2 | Bogopon.Ilonsarue 8 1 bu6mmoreka [IOK
0 KHCIIOTaX M COJISIX https://m.edsoo.ru/7f41837¢

2.3 | Boma. PactBopsl. 5 1 1 bu6mmoreka [IOK
[TonsTre 06 https://m.edsoo.ru/7f41837¢
OCHOBAHHSX

2.4 | OCHOBHBIE KJIacChl 11 1 1 bubmuorexa [JOK
HEOPTraHUYECKHUX https://m.edsoo.ru/7t41837¢
COEMHEHUI

Hroro no pazneny 30

Paznen 3. llepunonnueckuii 3axkoH u Ilepuoguyeckasi cucreMa xumnueckux djaementon /1. U.
MenneneeBa. CtpoeHne aToM0OB. XUMHUYecKast CBA3b. OKUCJIANTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu

3.1 | llepuoanueckuit
3aKOH U
[Tepuoanueckas
cucrTema
XUMHYECKHUX
snemenTos /I. M.
Meuneneesna.
CrpoeHnue atoma

7

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7t41837¢

3.2 | XuMu4ueckas CBI3b.
OKHCIIUTENLHO-
BOCCTAHOBUTEIbHBIE

peakIuu

Bbu6nuoreka [JOK
https://m.edsoo.ru/7t41837¢

Uroro no pazneny

15

Bbu6nuoreka [JOK
https://m.edsoo.ru/7t41837¢

PesepsHoe Bpemst

Bbu6nuoreka [JOK
https://m.edsoo.ru/7t41837¢c

OBIIEE KOJIMYECTBO
YACOB I10
ITPOTPAMME

68 4
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne
/11

HanmenoBanue
pa3aenoB U TeEM
MPOTPaMMBI

KomnuectBo yacos

OnexTpoHHbIe (LIU(PPOBHIC)
00pa3oBaTeNbHBIC PECYPCH

Bcero

KoHnTponbHbie

paboThl paboThI

[IpakTrueckue

Pasgen 1. BenrecTtBo u xu

MHYCCKHE PCAKIIUHA

1.1

[ToBTOpEHME N
yriryOneHre 3HaHu|
OCHOBHBIX pa3zesioB
Kypca 8 Kiiacca

5

1

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2

OcCHOBHBIE
3aKOHOMEPHOCTHU
XHUMHYICCKHIX
peaKuuit

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.3

DIIEKTPOIUTHYECKAS
JAUCCOLHALMA.
XuMu4yecKue
peakiuu B
pacTBopax

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazneny

17

Pa3znea 2. HemeTa/sIbI M X COEAH

HCHUSA

2.1

OO6mmas
XapaKTEepUCTUKA
XUMHYECKHUX
sanemeHToB VIIA-
rpynmnsl. ['ajJoreHsl

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.2

Oo6mas
XapaKTePUCTUKA
XUMHYECKHX
aneMeHToB VIA-
rpynnsl. Cepa u eé
COCTMHCHUS

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7t41a636

23

OOmas
XapaKTepuCTUKa
XUMHYECKHX
371eMeHTOB VA-
rpynnsl. A30T,
dbocdop u ux
COCJTMHEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/7t41a636

24

O6mas
XapaKkTEepUCTUKA
XUMHYECKHUX
snemeHToB [VA-
rpynnsl. YTiaepoa u
KPEMHHU U UX
COEIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Uroro no pazneny

25

Pa3zgen 3. MeTa/uiel 1 HX

coeUHEeHU

3.1

OO01ue cBONCTBA
MCTAJIJIOB

4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

3.2 | Baxueiimue 16 1 bubmuorexa [JOK
METaJUIbl U UX https://m.edsoo.ru/7t41a636
COCANHCHUA

Uroro no pazneny 20

Pasznen 4. Xumus u okpyxaonias cpeaa

4.1 | BemecTBa n 3 bu6mmoreka [IOK
MaTepHajbl B )KU3HU https://m.edsoo.ru/7f41a636
YeJioBeKa

Hroro no paszneny 3

PesepBHOE Bpemst 3 bubmuorexa [JOK

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

OBILIEE KOJIMYECTBO | 68 4

YACOB I10

I[TPOTPAMME
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