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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMMa Mo XMMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTAaBICHA Ha OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeacraBieHHBIX B @I'OC OO0, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[TporpamMma no xumMuu Aa€T NpeaCTaBICHUE O 1IeIIAX, 001Iel cTpaTerun o0y4eHus, BOCIUTaHUS U
pa3BUTHs OOy4aloOUIMXCA CpeACTBaAaMH Y4eOHOro IIpelMeTa, YCTaHABIMBAET o00s3aTeabHOe
IPEIMETHOE  COJAEp)KaHME, IPENyCMATPUBAET  paclpeieseHue €ero Mo  Kjiaccam |
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMUH, ONPEAEISAET KOIMUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHHS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTO IMpoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaOLINXCS, ONPEIEIISIET BO3MOXKHOCTH IPEAMETA JJIS peaTi3aliu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNiell U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB Y4eOHO-II03HABATEIBHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHUE XMMHHU CIY)KUT OCHOBOH it (pOpMHpOBaHHS MHUPOBO33PEHHUSI OOYdaIOMIErocs, €ro
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.
N3yyenue xumuu:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH Ml camMopa3BUTHA W (OPMUPOBAHUS KYIbTYpPbI
JTUYHOCTH, €€ 001Iel 1 QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAaHUE MBILIUIEHUS W TBOPYECKHUX CIOCOOHOCTEW 0O0ydarommxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATeNbHOCTH, OJKCHEPUMEHTANbHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMMT CO CHEeUM(PUKON HAyYHOTO MBILIUICHHUS, 3aKJIabIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIsfJa Ha
€AMHCTBO TPUPOJBI M YEIIOBEKa, SIBISIETCS OTBETCTBEHHBIM JTanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YYarOLINXCS;

croco6cTByeT (POPMUPOBAHHMIO LIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYyYHBIM 3HAHUIM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOe 00pa3oBaHHe 00Yy4arOIIHUXCS.
JlaHHbIe HanpaBieHUs B 00y4eHUN XMMHUU 00E€CTIEUUBAIOTCS CTIEU(UKON co/iepKaHus yd4eOHOTo
npeaMeTa, KOTOPBIN SBISIeTCS MeJarornyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOW HAyKH
XUMHH Ha OTPEIEIEHHOM dTane e€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO oOOIIero oOpa3oBaHMs OPHUEHTHPOBAH Ha OCBOEHHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATIBHBIX MOHSATHH XUMHUHU, OCHOB HEOPTraHHMYECKONH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CrtpykTypa cofepxaHusl IporpaMMBbl 110 XUMHH c(pOpMHpOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a
K e€ n3ydyenuto. CozeprkaHue CKIIaJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U
BEIIECTBE M CHCTEMBbl MOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpraHU30BaHbl MO MPUHIUIY MOCIEAOBATEIBHOTO Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKHUX
MPEJICTaBICHUI PA3HOTO YPOBHS:
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— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. 1. MenpeneeBa kak OCHOBHOTO 3aKOHA XUMHU;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINY BELIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE HSMIMPHYECKH IIOJIYyYEHHBIX U
OCMBICJICHHBIX (JaKTOB, Pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJJHOTO YPOBHS K APYTrOMY, BBIITOJTHSS
(byHKINU OOBSICHEHUS M TPOTHO3UPOBAHMSI CBOIMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTUIECKOTO
IIPUMEHEHUS U MTOTYYEHUS U3y4aeMbIX BEILIECTB.

OcBoeHue MporpaMmbl IO XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MIPEJICTABICHUS O XMMHUYECKOMN
COCTaBJIIOLICH HAYYHOW KapTUHBI MHUpa B JIOTMKE €€ CHCTEMHOW IPUPOAbI, LIEHHOCTHOIO
OTHOLIEHUSI K HAyYHOMY 3HAHUIO U METOJIaM IO3HAaHUsI B Hayke. M3yueHue XuMuu IpoucxoauT ¢
NPUBJICYCHUEM 3HAHUW W3 paHee HM3yYeHHBIX Y4eOHbIX mpeameToB: «OKpyXKarolmuil Mupy,
«buonorus. 5-7 kinacce» U «Pusnka. 7 Kiacey.

[Ipy M3yyeHUM XUMUU HPOUCXOAUT (POPMHPOBAHME 3HAHUI OCHOB XHMHUYECKOM HAyKu Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, PAKTUYECKON JIESATEIbHOCTH YEJIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOU KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POpMHUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
IPUOOILEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELECTB M XUMUYECKUX peaKklui, B
dbopMUPOBAaHUM ¥ PA3BUTHH [O3HABATEJIBHBIX YMEHUH M UX TNPUMEHEHHUH B Y4eOHO-
MO3HABATENILHON U y4eOHO-UCCIIE0BATEIbCKOM NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMU B ITOBCETHEBHOM KU3HHU.

[Tpu U3y4eHnn XMMHUH Ha yPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHMsI BAYKHOE 3HAYCHUE TPHOOpENn
TaKHe LENH, KaK:

— (opMHUpOBaHME WHTEIUIEKTYaJIbHO pa3BUTONW JIMYHOCTH, TOTOBOW K CamM000pa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSTEILHOMY IPUHSATUIO pEIIEHUM, CIOCOOHOW aJanTHUpOBaThCA K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBlIEHHOCTh OOyYeHUs Ha CHCTEMaTH4YecKoe MpHOOLIeHHe OOydarolmMxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JEATENBHOCTH, HAy4dyHbIM  METOAaM  IO3HaHUA,
(GOpMUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue yCIOBUM, CHOCOOCTBYIOUIMX HPUOOpPETEHHIO OOy4YaloIIMMHUCS  OIBITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JUISl pa3IMYHbIX BUIOB JAEATEIbHOCTH;

— (hopmupoBanue o01Iei PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B TOM YHCJIE
YMEHHUH OOBSCHATH M OLICHUBATh SIBJICHUS OKPYKAIOLIEro MHpa, HCIOIb3ysl 3HAHUS U OIBIT,
MOJydeHHBbIE MPU U3YYEHUHM XMMUH, NMPUMEHATh UX NPHU pEIIeHUH MpoOJeM B MOBCETHEBHOM
YKU3HU U TPYJIOBOM IEATEIBHOCTH;

— QopmupoBaHue y o00ydYaromuxcs T'YMaHHUCTUYECKUX OTHOUIICHWH, MOHUMAHUS ILIEHHOCTH
XUMHUYECKHX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENISIX COXPAHEHHS CBOETO 370POBbS M OKPYXAroLleW MpUPOJHON
Cpensbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CHOCOOHOCTEN K CAaMOKOHTPOJIO U CaMOBOCIIMTAHUIO Ha
OCHOBE yCBOEHUS 00IIeYEeI0BEYECKUX LIEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY POt
U HaIlPaBJIEHHOCTH JaJIbHEHUIIEro 00yueHHs.
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OO01mee 4YKMCIIO 4YacoB, OTBEIEHHBIX JUIS HM3YyYCHUS XHMHH HAa YPOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).
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COJAEP)KAHUE OBbYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Posib XUMHUM B KU3HU 4YeIOBeKa. XMMHS B CHCTeMe Hayk. Tena W BellecTsa.
®uznyeckue CBONCTBA BELECTB. ArperaTHOe COCTOsIHUE BellecTB. [loHsATHE 0 MeTo1ax MO3HaHus
B xuMuH. Yucteie BemecTBa U cMecu. CrocoObl pa3/ieneHus cMecei.

ATOMBI U MOJEKyNIbl. XUMHUYECKUE 3eMeHThl. CHMBOJIBI XMMUYECKUX 3J1eMeHTOB. IIpocThie n
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas (opmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monbs. MonsipHas Macca. B3anMocBsi3b KOJIMYeCTBa, MacChbl U 4ucia
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo popMynamMm XUMHUECKUX COCAMHEHUI.
®uznyeckue U XUMUYECKHUE SBICHUS. XUMHUUECKas peakluus U €€ MPU3HaKU. 3aKOH COXpPaHEHUS
Macchl BeleCTB. XUMHUecKue ypaBHeHus. Kiiaccupukanus XuMU4ecKix peakiuil (CoeAMHEeHNUs,
pa3oKEeHM S, 3aMeIIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOH IOCyIOH, mpaBuiamMu padoThl B JabopaTopuu U IpuéMamMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmMoAeHne pu3nuecKkux (IJIaBIeHHEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM ITPOBOJIOKH, B3aUMOICHCTBUE MeJa C KUCIOTOW) SIBICHUN, HAOII0ICHUE U
OIKCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakIuil (pa3iokeHue caxapa, B3auMo/JieiicTBue
CepHON KHUCIIOTHI € XJOpHJIOM Oapus, pasznokeHue rujapokcuaa menu (II) mpu HarpeBanum,
B3aUMOJICHCTBUE kKene3a ¢ pactBopoM conu Meau (II), uzyuenne cnocoOoB paszieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIAPUBAHUE, JUCTWIULILMS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOM coyM, HaOJIO/EHUE M ONKMCAHUE Pe3yJbTaToB HMPOBEIEHUS
OMbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIEH MOJIEKYT
(IIapoCTepKHEBBIX).

BaxHelilue npeacTaBuTe/ M HEOPraHMYeCKMX BellecTB

Boznyx — cmeck razos. Cocras Bo3yxa. Kuciopon — anemeHT u mpocroe BemecTso. Haxoxnenne
KHCJIOpO/a B TNpHpoJe, (pu3MyYecKre M XUMHYECKHe CBoWcTBa (peakuuu ropeHus). OKCHIBI
[Tpumenenue kucnopoa. CriocoOs! MOydeHUsT KHCIOPO/ia B 1a00PaTOPUH U MPOMBIIIIIEHHOCTH.
Kpyrosoport kucnopona B npupoje. O30H — alyioTporHas MoAU(pUKAIHS KUCIOPOAa.

TennoBoil  3¢p¢dexkT XUMHUECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- H
OHIOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHHE
napHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOS.

Bonopon — snemeHT u mpocroe BemiectBo. HaxoxxaeHue Bogopoaa B npupoje, puznyeckue u
XMMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCO0b! omydeHus. Kucnotel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HacklmeHHsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBOpuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEILIECTBA B
pacTBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUpOJE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupojie. 3arps3HEHUE NPUPOAHBIX BoA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJ.
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Knaccudukanmust Heopranmveckux coenuHeHuid. Oxcuawl.  Knaccudukamuss — OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OoTepHbIe) U HeconeoOpasyromue. HomeHnkiarypa
OKcHA0B. DU3NUECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [loirydeHue okCuaos.

OcnoBanus. Knaccudukaiys ocHOBaHUMN: MIENOYHN U HEpacTBOpUMbIE ocHOBaHMsI. HoMeHkaTypa
OCHOBaHMH. PU3MYECKHE U XUMUYECKUE CBOMCTBA OCHOBaHMil. [loyueHre oCHOBaHU.
Kucnorsl. Knaccudpukamust xucnor. Homenkinarypa kucinor. Pusnveckue M XUMHUYECKHE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [1onydenue kucior.

Conu. Homenkiiarypa coseit. @uzndeckue 1 XuMUYEeCKHe cBoMcTBa cosied. [lomydyenue comnen.
I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii Ixcnepumenm:

KaueCTBCHHOE OIpEACIICHUE COJCpKAHUS KUCIOpoJa B BO3AyXe, IMOJy4eHHE, COOMpaHue,
pacrno3HaBaHHE€ M HM3y4YEHUE CBOMCTB KHUCIOpOJa, HAOJIOJeHHE B3aMMOJEWUCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiamMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, IOJy4YeHUE, COOMpaHHe, pacliO3HaBaHUE U
M3y4eHUEe CBOMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYHO MCIOJIb30BaHUE BUAEOMATEPUAIOB), HAOIOeHIEe 00pa3IoB BEIIECTB KOIHMUYECTBOM 1
MOJIb, HCCJIEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIIEOBaHUE OOPa3I[0OB HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT C METAJJIAMH, PEaKITUi
HEUTpAJIU3aLHUH, TTOJTYYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO METajula Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady Mo TeMe «BaxHeimmue Kiaccol
HEOPTraHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3akon u Ilepuogmueckass cucrema xumuuyeckux 3viementos /I H.
MenpesneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCIUTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIacCHU(PHUKAIMM XUMHUYECKUX 3JIeMeHTOB. [loHATHE O Tpymmax CXOTHBIX
AJIEMEHTOB (IIIEJIOYHBIC U MIETIOYHO3EMETHHBIE METAJUIbI, TaJIOT€HbI, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIEe 00pa3yroT aMPOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuoguueckas cucrema xumuueckux sneMeHToB J[. . Menneneena.
Kopotkonepuoanass u anuHHomepuonHas Qopmbl [lepuonndyeckoil CHCTEMBI XUMHYECKHX
anemeHToB /1. 1. Menneneesa. [lepuoas! u rpynnel. @U3N4ecKkuil CMBICI MOPSIKOBOIO HOMEpA,
HOMEPOB MEPUO/JIa U TPYMIbI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
o0osiouek aromMoB TmepBbix 20 xuMuyeckux osneMmeHToB Ilepumonmyeckoit cuctemsr J[. .
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MnojoxeHuto B llepuoanyeckoi
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUs pajuyca aTOMOB XHUMHYECKHUX JJIEMEHTOB, METALIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepumonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBl XMMHYECKUX 3JIEMEHTOB IS
pa3BUTHUA HAyKu U npakTuku. [[. 1. MennaeneeB — yd€HbIN U TpaXaaHUH.

Xumuyeckasi cBs3b. KoBaneHTHas (MOJISIpHASI U HETIOJIIPHAs) CBS3b. DJIEKTPOOTPHUIATEILHOCTD
XUMUYECKUX AJIeMEHTOB. MIOHHas CBS3b.
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Crenenp oxucieHus. OKUCIMTEIBbHO-BOCCTAHOBUTEIbHBIE peakiuu. IIpomeccsl okucineHus u

BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB BEIIECTB METAUIOB U HEMETAIOB, B3aUMOACHCTBUE TMIPOKCUIA LIMHKA C

pacTBOpaMM KHUCJIOT M IIEJNOYEH, IIPOBEJEHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI

OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKLUi (TOPEHUE, PEAKIIUH Pa3JI0KEHUS, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIIPEIMETHBIX CBSI3€H IIPU M3YYEHHH XMMHH B 8 KJIACCE OCYILECTBIISIETCS 4Yepes3

UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHbBIX IMOHATUH, TaK M IOHATUH, SBISIOIIUXCS

CUCTEMHBIMU JIJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IUKJIA.

OO0me ecTecTBEeHHO-HAYYHBIC TOHSATHS: HAaydyHBIA (DaKkT, TUIIOTE3a, TEOPHs, 3aKOH, AHAIM3,

CHHTE3, Kiaccuukauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,

U3MEpPEHHUE, MOJIEIb, SIBIICHUE.

®usnka: MaTepus, aToM, SIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI, PaJIlOaKTUBHOCTbD,

MOJIEKYJIa, JIEKTPUUECKUM 3apsi], BELECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILECTBA, ras,

¢bu3nyeckre BeIMUYHHBI, €IMHULIBI U3MEPEHUSI, KOCMOC, TUIaHEThI, 3BE3/1b1, CONHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpAIBI, TOPHBIE TOPOABI, IMOJIE3HBIE HCKOMAEMBbIE,

TOIINBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeECKasl peaKust

Ilepnonnueckuil 3akoH. Ilepunoauyeckas cucrema xumuyeckux snemeHToB [I. M. Menneneesa.

CrtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUECKHX 3JIEMEHTOB IIEPBBIX TPEX

NEPUOJOB, KaJIMs, KalbLUsS U UX COCIUHEHUN B COOTBETCTBHM C IIOJIOKEHUEM DJIEMEHTOB B

ITeproanueckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BellecTBa: BUABI XUMUYECKOM CBsI3U. THUIIBI KPUCTAJUIMUECKUX PEHIETOK, 3aBUCUMOCTh

CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKN U BUJIa XMMUYECKOM CBS3H.

Knaccugukaius 1 HOMEHKIIaTypa HEOPTraHUYECKUX BELECTB. XMMHUECKUE CBOMCTBA BELIECTB,

OTHOCSIIIUXCS K PA3JIMYHBIM KJIAacCaM HEOPraHWYECKUX COCIUHEHUH, TIE€HETHYEeCKas CBA3b

HEOPraHUYECKUX BEILECTB.

Knaccudpukanus XuMUYEeCKMX peakUuid IO pa3InyHbIM MpU3HaKaM (10 YHCIy M COCTaBy

Y4YaCTBYIOUIMX B PEaKIMH BEILECTB, 10 TEMJI0BOMY 3P (HEKTY, 0 U3MEHEHUIO CTETIeHEH OKHCICHUS

XUMHUYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO Y4YacTHIO KaTajau3aropa). OJK30- H

SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHE YPAaBHEHUS.

[TonsiTue o ckopocTH XuMHuyeckoll peakuuu. [loHsiTHe 00 0OpaTMMBIX M HEOOpPATUMBIX

XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o

karanuse. [lonsaTue o xuMnyeckoMm paBHOBECUH. DaKTOpPBI, BIUSAIOLINE HA CKOPOCTh XUMHUYECKON

peaKuy U MOJI0KEHHE XMMHUUECKOI0 PaBHOBECHSL.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE ~ pEAaKIMM,  OJEKTPOHHBIM  OajaHC  OKUCIHUTEIbHO-

BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHHE YpaBHEHHUH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX

peakIuii ¢ UCIOIb30BaHUEM METO0/1a HJIEKTPOHHOT 0 OanaHca.

Teopust 371eKTPOIUTUYECKON AUCCOIUAIINH. DIEKTPOIUTHI U HEIJEKTPOIUTHI. KaTnOHBI, aHHOHBI.

MexaHu3M JuCCOLMAllMM BEIIECTB C Pa3IWYHBIMU BUAAMHM XUMHYecKOM cBsizu. CreneHb

nucconanui. CUIIbHBIE U Cl1a0ble 2JEKTPOIUTHI.

Peakumu moHHOro oOOMeHa. YCIIOBUS MPOTEKaHWsS pEaKUUil HMOHHOTO OOMEHa, IOJIHbIE H

COKpaIllEHHbIE MOHHBIE ypaBHEHMSI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
7

[okymeHT co3aaH B anekTpoHHon chopme. Ne 17 ot 02.11.2023. UcnonHutens: Axatos P.P. 0 AIEKTPOHHbINA
CtpaHuua 7 n3 22. CtpaHnua cosgana: 02.11.2023 13:12 =¥ TATAPCTAH



MpEJCTaBICHU 00 3IEKTPOIUTUYECKON aucconumanui. KadecTBeHHbIE peakIUud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.
Xumuueckuii IKCnepumenm:
03HAKOMJICHHE C MOJIEJIIMU KPUCTAITNYECKUX PEIIETOK HEOPraHNYECKUX BEUIECTB — METAIIJIOB U
HeMeTauioB (Tpadura WM anamasa), CIOXKHBIX BEIIECTB (XJOpHUIa HATpUs), HCCICI0BaHUC
3aBHCUMOCTH CKOPOCTH XHMMHYECKOM peakIuu OT BO3ACUCTBHUS pa3lIU4YHBIX (HAKTOPOB,
UCCJIEJOBAHUE DJIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IPOLIECCA JUCCOLMALUU KHCIOT,
niesoue M cosieid (BO3MOXHO HCIIONB30BAaHHE BHUJAEO MAaTEPUAIOB), IMPOBEACHHE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK MPOTEKAaHUS peakluii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OMBITOB, WILIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX PEAKUUi (TOpeHHe, peakluuH pa3joXKeHHs, COSAMHEHHs), Paclo3HaBaHUE
HEOPraHMYECKUX BEIIECTB C TOMOINBIO KAueCTBEHHBIX pEaKkUWid Ha MOHBI, pELICHUE
9KCIIEPUMEHTANBHBIX 3a7a4.
HemeTaJuibl U UX COeTHHEHUS
OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIC CTETICHU
okucienusa. CTpoeHne u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJlOr€HOB. XUMHUYECKUE
CBOIiCTBa Ha mpuMepe XJopa (B3aUMOJACWCTBHE C MeTallaMd, HEMETallJIaMH, IIEI0YaMH).
XmopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHUE CBOMCTBA, MOJydYeHHne, TpuMeHeHue. [lelictBue
XJIOpa U XJIOPOBOJOPOJAa Ha OpraHU3M 4ejoBeKa. BakHeWinue XJIOpHAbl U UX HAaXOXKICHHUE B
pupoie.
O6mmas xapakTepucTuka 31eMeHTOB VIA-rpynmbl. Oco0eHHOCTH CTPOCHUS ATOMOB, XapaKTEePHbIE
cTenieHu okuciaeHus. CTpoeHue u Gu3nYecKue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOa U CEPBI.
AmtoTponHbie MOAU(HUKAIIMK KUCIOPOAa U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOI,
CTpoeHue, GU3NYEeCKue U XUMUYecKHe cBOcTBAa. OKCUIBI Cephbl KaK MPeJICTABUTEIN KUCIOTHBIX
okcusioB. CepHasi KHCIOTa, (PU3MYECKHE M XMMUYECKHEe CBOMCTBA (00IIME KaK MPeICTaBUTEINs
KJ1acca KUCJIOT U cienuduueckne). XMMHUUECKHE peaklnu, JIeKaIllue B OCHOBE MPOMBILIUIEHHOTO
crioco0a mony4yeHus: cepHoil kucinoThl. [IpuMenenne cepHoit kKucioTel. Colid CEpHOM KUCTOTHI,
KaueCTBeHHasl peakuus Ha cynbpaT-uoH. HaxoxaeHue cepbl M €€ COEAMHEHUH B TMPHUPOJE.
XUMHUECKOE 3arps3HEHUE OKpYXKarollell cpeibl COeIMHEHMSIMU cepbl (KUCIOTHBIE IOXIM,
3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CITIOCOOBI €T0 TIPEI0TBPAIICHUSI.
OO6m1as xapakTepucTuka 3J1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC
CTETIEHU OKHCIEHMS. A30T, pacpocTpaHeHHe B IpUpoje, (pu3ndeckue U XMMUYECKHe CBOMCTBA.
Kpyrosoport azota B mpupoje. AMMHaK, ero (pu3ndeckue 1 XUMHUYeCKHe CBOUCTBA, MOJyYeHHE U
npuMeHerne. Conu aMMOHUS, WX (HU3MUYECKME W XHWMHUYECKHE CBOWCTBA, NpPUMEHEHHE.
KadecTBeHHast peaknus Ha MOHBI aMMOHHs. A30THas KUCIIOTa, €€ TOoJydeHue, (pu3mueckue u
XUMHUYECKHe CBOWCTBa (00IIME Kak MpPEeJCTaBUTENs Kilacca KHUCIOT U crenupuuecKue).
Hcnonb30BaHue HUTPATOB U COJIEH aMMOHHMS B KaUeCTBE MUHEPATIBHBIX YA00peHuil. XuMudyeckoe
3arpsi3HEHNE OKpY’Kalollel Cpeapl COeIMHEHUSMU a30Ta (KUCIOTHBIE MOKIU, 3arpsA3HEHue
BO3/1yXa, MouBbl U BoJ0EMOB). Docdop, amnorponHsie Moaudukanuu gochopa, puznueckue u
xumuyeckne coiictea. Okcua ocdopa (V) u dpochopHas kuciora, Gpuzndeckue 1 XMMUIECKHe
CBOWiCTBa, onyyeHue. Mcnonb3oBanue pocdaroB B kKaueCcTBe MUHEPATbHBIX YIOOpEHUI.
OO6mas xapakTepucTrka 371eMeHToB [V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTENIEHH OKHCIEHUS. YTIEpoA, aJUIOTPOIHbIE MOAM(UKALUHU, PACIPOCTPAaHEHHE B MPUPOJIE,
du3nueckrue U XUMHUYeCcKHe cBoiicTBa. AncopOuus. KpyroBopot yriepona B nmpupoae. Okcusi
yriaepoja, ux Gu3nuecKue 1 XUMUIECKIe CBOICTBA, ICHCTBIE HA )KUBBIE OPTaHU3MBbI, TOTYYCHHE
U MPUMEHEHHE. DKOJOTHYECKUE MPOOJIeMbl, CBsI3aHHBIE ¢ okcuaoM yrieponaa (IV), rumoresa
8
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rJ100abHOTO MOTEMJICHNsT KIMMAaTa, MapHUKOBBIA 3¢ ¢ekT. YroiabHas KUCIOTa U €€ CONH, UX
¢u3nueckue U XMMUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-1oHBIL. Mcnonap3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIEHHOCTH U CEITHCKOM
XO0341CTBE.
[lepBoHayanbHble MOHATHA 00 OPraHUYECKUX BELIECTBAX KaK O COEAMHEHMSX yriepoja (MeTaH,
3TaH, JTWJIEH, alETWIEH, JTaHoJ, T[JMLEpPUH, YKCycHas Kuciora). IIpuponHble HCTOYHMKHU
YIJI€BOAOPOAOB (Yroib, MPUPOAHBINA ra3, HePTh), IPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJIb
B OBITY M IPOMBIIIICHHOCTU. [IoHSATHE O OMOJNIOrMYeCKH Ba)KHBIX BEIIECTBaX: >KUpax, OeJKax,
YyIIeBOJaX — M HMX POJIM B JKU3HU 4YelloBeKa. MaTepuanbHOe €JUHCTBO OPraHUYEeCKUX U
HEOPraHUYECKUX COCIMHEHUN.
KpemHuuii, ero ¢usndeckue U XUMHUYECKHE CBOWCTBA, MOIydYeHUEe U npuMeHeHue. CoeanHeHus
KpeMmHus B npupoje. O0mue npexacrasieHus o0 okcuae kpemuus (IV) u kpemHueBoil kucnote.
Cunukatbl, UX MHCIOJb30BaHHWE B OBITY, B INPOMBIIUIEHHOCTH. BakHeilmme crpouTenbHbIe
MaTepuaibl: KepamMHKa, CTEKJIO, ILIEMEHT, OeToH, xeie300eToH. IIpoGnembl OGe3omacHOro
MCIIOJIb30BaHUs CTPOUTENbHBIX MAaTEPUAJIOB B [TIOBCEIHEBHOM JKU3HH.
Xumuueckuii IKcnepumenm:
u3yyeHre o0pa3loB HEOPraHWYECKUX BEILECTB, CBOMCTB COJISHOM KHUCIIOTBI, IPOBEACHUE
Ka4eCTBEHHBIX PEAaKLIUi Ha XJIOPUA-WOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromme (U3NIeCKue U XMMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BMJEOMATEPUANIOB), O3HAKOMJIEHHE € OO0pa3liaMd XJIOPUIOB (TaJIOreHHUIOB),
O3HaKOMJIGHHE ¢ oOpa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUZECOMATEpHAIOB), HaONIOJEHUEe Tpouecca OOYrJMBaHHUS — caxapa IOX  JeHCTBHEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEHHE XUMUYECKUX CBOMCTB pa30aBiICHHOW cepHOMU
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakiMM Ha Cyiab(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
IPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMH a30THBIX U POchHOPHBIX YAOOpEeHUH,
MOJIyueHUe, coOMpaHue, pacro3HaBaHHME W U3YYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hoc(aT-uOH U 3ydeHHUEe MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICMCTBHE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEABIO (BO3MOYKHO MCIOJIb30BAHUE
BUJICOMATEpPHUATIOB), H3Y4YEHHME MOJeNeld KpPUCTAJUIMUECKUX pEelETOK anMmasa, rpadura,
¢byniepeHa, 03HaKOMIIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIJIEM U YCTPOHCTBOM ITPOTUBOra3a, MojlyueHue, coOupaHnue, pacrio3HaBaHUe U U3ydeHHe CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEIEHUE KAaueCTBEHHBIX pEakUui Ha KapOOHAT M CHUJIMKAT-UOHBI U
U3Y4YE€HHE TMPU3HAKOB MX [POTEKaHHs, O3HAKOMJIEHWE C TPOAYKIUEH CHIMKATHOM
MIPOMBINIJIEHHOCTH, PEllIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxxHeille HeMeTasulbl U UX
COEIUHEHUS.
MeTayibl M X COeIMHEHHS
OO61mas xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAVIOB Ha OCHOBAHHUM UX IOJOXEHHS B
[Tepuoanueckoit cucreme xumuueckux snaeMmeHToB JI. M. MeHpeneeBa W CTPOEHUS aTOMOB.
Crpoenne MmetannoB. Metamnueckas CBA3b M METaUNIMYECKass KPUCTAJUIMYECKAs PEIIETKA.
ONEKTPOXUMHUYECKUHM psA HanpsokeHW MeramuioB. dusnyeckue M XUMHUYECKHE CBOMCTBA
MeTayioB. O6mue crnocoOs! mosnydeHus MetanioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHbIE
CrocoObl 3alUThl UX OT Koppo3uu. CmuiaBbl (CTaib, YYryH, AIOPATIOMUHHUNA, OpOH3a) M HX
NpUMEHEeHHE B ObITY U IPOMBIIIJICHHOCTH.
[lenouynsle MeTaIbl: nojiokeHHe B Ilepnoanueckoil cucreMe xumuueckux snementoB I M.
MenneneeBa, CTpoeHHME HMX aTOMOB, HaxOKIcHHE B npupone. dusnueckue M XUMHUYECKUE
9
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cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUN.
[[{erouHO3eMENbHBIE METAJIBI MATHUM M KajabUui: InosnoxxeHue B Ilepuommyeckoint cucreme
xuMuueckux sneMeHToB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB, HAXOXJCHHE B MPUPOJE.
®u3nyeckue U XMMHYECKUE CBOMCTBA MarHus W KajubLus. BaxHeilne cCOeqUHEHHUS KajlbLUs
(oxcua, TUAPOKCHU, conHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.
AmomuHuii: nonoxenue B [lepuonnyeckoii cucreme xumuueckux anemenToB /1. 1. Menneneesa,
CTPOCHHE aTOMa, HaxoXKJeHue B npupone. Pu3nueckue U XMMUYECKHUE CBOMCTBA AFOMHUHUSI.
AmMdoTepHbIe CBONCTBA OKCHIA U THUIPOKCHUIA ATTFOMUHHSL.
Kene3o: nonoxenne B [lepuoanueckoit cucreMe xumuueckux snemeHToB J[. M. Menneneena,
CTPOEHHE aToMa, HaxoxkJaeHue B mpupoje. Puznueckue M XUMHUYECKHE CBOICTBa JKeje3a.
Oxkcuapl, Tuapokcu bl u conn xkenesa (II) u xxenesa (I1I), ux cocras, CBOMCTBA U TOJIyYCHHE.
Xumuueckuii Ikcnepumenm:
O3HAaKOMJIEHHE ¢ 00pa3llaMH METauIOB U CIUIaBOB, UX (PU3NYECKUMHU CBOICTBaAMM, H3y4eHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KajbllUsi M HATpuUs C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kele3a B
KHUCIOpoJie  (BO3MOXHO  MCIIOJIb30BAaHME  BUIEOMATEpUAIOB), IPU3HAKOB  IPOTEKAHUS
KAYeCTBEHHBIX PEAKIMi Ha MOHBI: MAarHus, KajblUs, alFOMUHUA, LUHKa, *ene3a (II) u xenesa
(IIT), menu (II), HaOmrOIEHWE W ONMKMCAHKME MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
Kalusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHHE BUAECOMATEPUAIIOB), UCCIIEIOBAaHHE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHHUS U THUIPOKCHJIA LINHKA, PEHIEHUE 3KCIEPUMEHTAJIbHBIX 33Ja4 110
TeMme «BakHeWImne MeTalljibl U UX COCIMHEHUS.
XuMus M OKpyKamolas cpeia
BemecTBa n Marepuaiibl B IOBCEIHEBHOM KU3HNU UeIOBeKa. be3omacHoe UCI0Ib30BaHUE BELLIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi momMolp npu XMMHUYECKHUX 0KOTaxX U OTPABICHUSIX.
XUMHYECKOe 3arpsi3HEHHE OKpYyXkarolled cpeabl (TpenesbHas [IOMYyCTUMas KOHIEHTpalus
BerecTs, ganee — [1JIK). Ponb xumun B pereHun 3K0JI0rn4eckux npooiiem.
Xumuueckuii IKCnepumenm:
u3ydeHue o0pa3loB MaTepHalIoB (CTEKIIO0, CIIaBbl METAJIJIOB, ITOJIMMEPHBIE MaTEpUAIIbI).
Mescnpedmemnnie ceasu
Peanuszanus MeXIpEeIMETHBIX CBS3€H IIPU M3YYEHHH XMMHH B 9 KJlacce OCYIIECTBIISIETCS YEPE3
UCIMOJIb30BaHUE KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK M TMOHATHUH, SBISIOIIUXCS
CUCTEMHBIMU JIJIS1 OTJEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA.
OO0mue ecTeCTBEHHO-HAy4YHbIE IMOHATHS: HAy4YHBIM (akT, TMIOTe3a, 3aKOH, TEOpHs, aHAu3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJIEHHE, HKCIHEPUMEHT, MOJCIUPOBaHHE,
U3MEpEeHUEe, MOJIeINb, SIBJICHUE, TAPHUKOBBINA 3P PEKT, TEXHOJIOTHsI, MaTepHAaIbL.
®uznka: MaTepus, aToM, SJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIIbI, PaIOaKTUBHOCTb,
MOJIEKYJIa, SJEKTPUUECKUN 3aps]l, TPOBOAHUKH, MOIYIPOBOAHUKY, AUIIEKTPUKH, (POTOIIEMEHT,
BEIIIECTBO, TeN0, OOBEM, arperarHoe COCTOSIHME BEIIEeCTBAa, ra3, pPacTBOP, PAaCTBOPUMOCTb,
KpHUCTaJNTHUecKas peieTka, CrjiaBbl, GU3NYEeCKUe BETMUUHBI, €IMHUIIBI U3MEPEHHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.
buonorust: ¢orocunres, npixaHue, Ouocdepa, HSKOCHUCTEMA, MHUHEpAJIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATENIbHBIE BELECTBA.
['eorpadus: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE MOPOABI, MOJE3HBIE HMCKOMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCBHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JInaHOCTHBIE Pe3yabTaThl OCBOCHUSI IIPOrPaMMbl OCHOBHOI'O O0IIIEr0 00pa30BaHus TIOCTUTAIOTCS
B X071¢ 00yUeHHsI XUMHHU B €IMHCTBE YY€OHON M BOCIUTATEIBHON JESITEILHOCTH B COOTBETCTBUU
C TPaIUIIMOHHBIMU POCCHICKIMHU COLTMOKYIIBTYPHBIMHU U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIAMU UM HOPMAaMH MOBEIEHUS M CIOCOOCTBYIOT IIpoleccam
CaMOIIO3HaHUs, CAMOPA3BUTHUS U COLIUATN3AIUN 00YYarOIINXCS.
JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT FOTOBHOCTh OOYUYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOU
MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE OIBITA ICATEIILHOCTH Ha €€ OCHOBE, B TOM
YHCIIe B YaCTH:
1) naTpuoOTHYeCKOro BOCIIUTAHUA:
[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY H HAYYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00 YCTpOIiCTBE
MHpa 1 00IIeCTBa;
2) rpa:kKAaHCKOro BOCIIUTAHUSA:
MPEJICTABICHUS O COLUATBHBIX HOPMaX M MpaBUiIaX MEKINYHOCTHBIX OTHOILICHUN B KOJIJICKTUBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOW, y4eOHOUCCIIEeI0BATEIbCKOM,
TBOPYECKOH H JPYTrUX BHIAX JCSATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOU
JeSITETLHOCTH TIPU BBITIOJIHEHUH YY€OHBIX, MTO3HABATEIBHBIX 33/1a4, BHITOJTHEHUA XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHMM Yy4YeOHBIX MPOEKTOB, CTPEMJIEHHS K B3aUMOIOHUMAHHUIO U
B3aMMOIIOMOIIM B TIpolecce 3TONH y4yeOHOM JesATeTbHOCTH, TOTOBHOCTH OIIEHHBAaTh CBOE
MIOBEJICHHUE ¥ TIOCTYITKHA CBOMX TOBAPHIIEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM
OCO3HaHUS MOCIIEJICTBUM ITOCTYIIKOB;
3) HEHHOCTH HAYYHOI'0 MO3HAHMS:
MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKLMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH M COCTaBIISIOIIAE OCHOBY IS TOHUMAHHSI CYITHOCTH
HAYYHOH KapTHHBI MUpA, TPEACTABICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI MPHPOJIBL,
B3aMMOCBS35IX UEJIOBEKAa C TMPHUPOJHOM cpemod, O poluM XUMHM B TO3HAHUM DITUX
3aKOHOMEPHOCTEH;
MIO3HABATENbHBIE MOTHBBI, HAlpaBlIeHHbIE Ha TIOTYYeHHWE HOBBIX 3HAHWH 10 XUMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB UM SIBJICHWH, IO3HABaTEIILHOM,
WH(OPMAIIMOHHON W YUTATEIbCKOM KYIbTYpPhI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPAaTypOM, AOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;
UHTEpeC K OOYYEeHHI0O U I[I03HAHUIO, JH00O3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKON JEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;
4) popMupoBaHus KyJbTYPbl 310POBbA:
OCO3HAHWE [IEHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
30pOBBI  00pa3 KM3HM, OCO3HAHME TIOCIEJACTBUA W HENPHUIATHE BPEIHBIX MPUBBIYEK
(ynorpeOyieHUsT aJKoOrojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MPaBHI
0€30MacHOCTH MPU 0OPAIEHNN ¢ XUMHUYECKUMHU BEIIECTBAMH B OBITY M peabHOM KU3HU;
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5) TpynoBOro BocnuTaHus:

MHTEpEC K MPAKTHUECKOMY M3y4eHHIO MPO(ECCHii U Tpyaa Pa3InYHOTO POJIa, YBAKEHUE K TPYAY
U pe3yibTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE NPUMEHEHMS IMPEAMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl ¢ Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
UHTEPECOB M TOTPEOHOCTEH, yCHEemHOW Mpo(ecCHOHANBbHONW MESITEeIbHOCTH W  Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) IK0JI0rM4eCcKOro BOCIIMTAHMS:

9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HHU Ha 3emile, OCHOBE
e CylecTBOBaHMs, IOHUMAaHHE IIEHHOCTH 3JI0pOBOrO M Oe3omacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MpPaBUil O€30MacHOTO MOBEACHUS IIPU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyAIUAX, YIPOKAOLIKX 3J0POBbIO U JKU3HU JIIOJCH;

CIIOCOOHOCTH TPUMEHATH 3HAHMSI, MOJy4YaeMble NPU H3YUYEHUU XUMUH, U PELIeHUus 3ajad,
CBSI3aHHBIX C OKPYXKAIOWIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPoOJieM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTrampeaMETHBIX pe3YyJNbTAaTOB BBIACISIOT 3HAUUMblEe IS (OpPMHUpPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTEe3a, (akT, cUCTEMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJOCTHOW HAy4YyHOW KapTHMHE MUpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (TIO3HABaTEIbHbIE,
KOMMYHHUKATHBHBIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMHUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.
ITo3HaBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUSI KCIOIb30BATHh MPUEMBI JIOTUYECKOTO MBIILJIEHUS MPU OCBOCHUM 3HAHUW: PACKpPBIBAThH
CMBICT XUMHUYECKMX TMOHATUN (BBIAEIATh HX XapaKTepHble MPU3HAKH, YCTAaHABJIUBATh
B3aMMOCBSA3b C JAPYTUMHU MOHSATHSAMH), WCIIOJIb30BAaTh IMOHSATHS AJII OOBSICHEHMS OTAENbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX DPEaKIMi, yCTaHABIMBATh MPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIY OOBEKTAaMU
U3YYEHHUS, CTPOUTh JIOTUYECKUE PACCYKIACHUS (MHIYKTHBHBIC, JE€IyKTHBHBIE, IO aHAJOTHUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYEHHS;

YMEHUE TPUMEHATHh B TIpoOLecCe IO3HAHUS TMOHATHS (IIPEIMETHbIE U MeTalpeiIMEeTHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMMH, HpeoOpa3oBbIBATH IHIMPOKO
IPUMEHSIEMbIE B XMMHM MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XxumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU H3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.
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Ba3oBble ucciaenoBareJLCKUe AeCTBHSA:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIC BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI JJIsi (DOPMHUPOBAHUS THIIOTE3HI IO MPOBEPKE MPABUIHLHOCTH BBICKA3BIBAEMBIX
CY)XJICHUM;

npuoOpeTeHre OombiTa 10 TUIAHKPOBAHUIO, OpraHW3allid W TPOBEICHHIO YYCHUYECKHUX
HKCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJIOM IPOLECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTaTt, (GOpMyIUpOBaTh OOOOIIECHUS W BHIBOJBI IO pe3yJbTaTaM IPOBEIEHHOTO OIIBITA,
UCCIICIOBaHMSI, COCTABIIATh OTYET O MPOJICTIAHHOM padoTe.

Patora ¢ undopmaunmeii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATH WU MHTEPIPETUPOBATH WHPOPMAIUIO PA3IUYHBIX BHIIOB U
dbopM mpencTaBICHUS, TOTYIaeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAYYHO-MIOMYJISIpHAS JTUTEpaTypa
XUMHYECKOTO COJICPKaHUsI, CIIPAaBOYHbBIE TOCOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLICHHBATD
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO MHPOPMAILIHUIO;

YMCHHE MPUMCHITh Pa3IUYHBIE METOABl M 3alpOChl MPH IMOUCKEe W OTOOpe HH(pOpMAIMH U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JIJIsl BBIMIOTHCHHS YI€OHBIX M TIO3HABATEIBHBIX 337144
OIPENEIEHHOTO THUIA, MPHOOPETCHUE OIbITa B 00JAaCTH WCIOJIB30BaHUS WH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIHHO BBIOMPATh ONTUMAIBHYIO (OpMy MpeAcTaBICHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4l HECIOKHBIMA CXEMaMH, JUarpaMMamH,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE WCIOJb30BaTh M aHAIM3MPOBAaTh B TMpollecce YYeOHOW M HCCIEIOBATEIbCKOU
JESTSIIbHOCTH HH(POPMAIIMIO O BIIMSHUN MTPOMBIINIJICHHOCTH, CEITLCKOTO X03SMCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAIOIICH MPUPOIHON CPEIBI.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

YMEHHsI 33J]aBaTh BOIMPOCH (B XOJe Auayiora W (Wiu) AUCKYCCHUHU) MO CYIIECTBY OOCYKIaeMoi
TeMBI, (HOPMYITHPOBATH CBOU TIPEIOKEHHUS OTHOCHTEIHLHO BBITIOTHEHHSI MPE/IOKEHHOM 3a/1a4U;
YMEHHSI TIPEJICTABIATh TIOJyYeHHBIC PE3yJIbTAaThl MO3HABATECILHOW JEITEILHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaxX; JeNaTh MPE3eHTAIMI0 pPe3yJbTaTOB BBHIMOJIHEHHS XHMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOrO OMbITa, JTAOOPaTOpPHOW pPabOTHI MO MCCIEAOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW ITO3HABATEIHHOW U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
oOIIMX MHTEPECOB U COTNIAacOBaHMS MO3UIUK (0OCYXIeHUS, OOMEH MHEHHIMH, «MO3TOBbBIE
HITYPMBID», KOOPJAHHAIUS COBMECTHBIX JCHCTBHIA, ONPEICICHIEC KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJIbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSITENIBHO OIpPEAesATh IeNu JAeATeIbHOCTH, IUIAHUPOBATh, OCYIIECTBISTH,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOoee 3G (heKTUBHBIE CITOCOOBI PEIICHHS YIEOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIIbHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKEHHBIN aITOPUTM JCHCTBHI MPU BBITTOJIHEHUH 3a1aHUN
C y4éTOM TONy4YeHHUs HOBBIX 3HAHUN 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIUsX,
OIICHUBATh COOTBETCTBHUE IMOJTYICHHOTO Pe3y/IbTaTa 3asBJIICHHOH II€JH, YMEHHE HCIIOJIB30BaTh U
AHAIM3UPOBATH KOHTEKCTHI, IPe/JlaraéMbIe B YCIIOBHH 33JITaHUH.
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INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe npeaMeTHBIX pE3yJIbTAaTOB 110 OCBOEHHUIO  00SI3aTENIBHOIO  COJEp)KaHUs,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHOW pabouell IMporpamMMol, BBIIEJAIOT: OCBOCHHBIE
o0yyarolMMUCST Hay4yHbIE 3HAaHUS, YMEHUS U CIOCOObI JeicTBui, cnenuduueckue At
OpeIMETHOW 00acTH «XUMHsS», BUABI JEATEIPHOCTH MO TOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.
K kon1y o6y4yenus B 8 kiiacce npeMeTHbIEe pe3yIbTaThl HA GA30BOM YPOBHE JIOJIKHBI OTPaXaThb
c(OPMHUPOBAHHOCTh y O0YYAIOIUXCS YMEHUI:

o PacKpbIBaTh CMBICI OCHOBHBIX XUMMUYECKUX IOHATHM: aTOM, MOJEKY/Ia, XMMUYECKUH
AJIEMEHT, IPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOpPOJIHAs W HEOIHOPOJHAsA),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas U MOJIEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi oSl XMMHYECKOro 3JEMEHTa B COEJUHEHUHU, MOJISIPHBIA O00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, JEKTPOOTPULATEILHOCTh, CTEIIEHb OKUCICHHSI, XUMHUYECKast
peakuus, KiaccU(UKaAIMs peakUui: peaklMM COECIUHEHUS, peaKlUu pasIoKEHUs, peakluu
3aMeIICeHUs], PeaKIui 0OMEeHa, 3K30- M YHIO0TEPMUYECKHE PEaKIiH, TeIUIOBOH d3(PQeKT peakuuu,
AP0 aToMa, 3JEKTPOHHBIN CJIOM aToMa, aToMHasi OpOUTallb, pajuyc aroMa, XMMHUYecKas CBs3b,
HOJISIpHAst U HETOJIApHAs KOBAJICHTHAs CBs3b, MOHHAS CBA3b, MOH, KaTHOH, aHUOH, PacTBOP,
MaccoBas J10J1s BelllecTBa (IPOLIEHTHAs! KOHLEHTpAalKs) B pacTBOPE;

o WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHATHUH W HPUMEHSTh 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

o HCIOJIb30BAaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBJIEHUs (POPMYJI BEILIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIUM;

o OIpeJNIeNIATh BAJIEHTHOCTh AaTOMOB 3JE€MEHTOB B OHMHAPHBIX COEJUHEHUSX, CTENEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/ITIC)KHOCTh BEIIECTB K ONpPeAeIEHHOMY
KJIacCy coeAuHEeHUW 1o ¢opmysaMm, BHJ XUMHUYECKON CBs3M (KOBaJeHTHAs M HWOHHAsA) B
HEOPraHUYECKUX COEAVHEHUSX;

. packpsiBaTh cMbich [lepuoamyeckoro 3akona [I. M. MenaeneeBa: N€MOHCTPUPOBATH
MIOHMMAHHE NEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT UX IOJIOKECHHUS B
[Tepuoanueckoii cucreme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTaJipo;

o ONMCHIBATH U XapakTepu3oBaTb TabmuuHyro ¢opMy [leproauueckoil cUCTEMBbI
XUMHUYECKHMX 3JIEMEHTOB: pa3iiMyarh MOHATUS «TJIaBHas moArpymnmna (A-rpynmna)» u «noOouHas
noarpynna (b-rpynma)», mansle u OoJbIIMe NEPUOIbI, COOTHOCHTH 0003HAUYEHUs, KOTOpHIE
umerotcs B Tabmuue «lleprognueckas cucteMa XuMuyeckux anemeHToB J[. M. MenaeneeBay ¢
YHCIIOBBIMU XapaKTEPUCTUKAMK CTPOEHUS aTOMOB XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa,
oO11ee YUCII0 3JIEKTPOHOB U paclpe/IeIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

o KJIacCU(UIUPOBATh XMUMHUYECKHUE 3JIEMEHThI, HEOPTaHWYECKUE BEIIECTBA, XUMHYECKHE
peaxuu (10 YKUCIy ¥ COCTaBY YYaCTBYIOUIUX B PEAKI[MHU BEIIECTB, M0 TEINIOBOMY 3P dEKTY);

. XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB pPa3IMYHbIX
KJIaCCOB, TMOATBEPXkAasl ONMHCAaHWE MPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUIL;

o MIPOTrHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT WX Kauye€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IPOTEKAHHsI XUMUYECKHUX ITPEBPALICHUN B Pa3IMYHbIX YCIOBHIX;

14

[okymeHT co3aaH B anekTpoHHon chopme. Ne 17 ot 02.11.2023. UcnonHutens: Axatos P.P. 0 AIEKTPOHHbINA
CtpaHunua 14 n3 22. CTpanuua cosgara: 02.11.2023 13:12 =¥ TATAPCTAH



o BBIUUCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 JIEMEHTa 110 (popMyJie COeAMHEHUs], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

o IPUMEHATh OCHOBHBIE ONEPALMM MBICIUTEIBHONW JESATEIbHOCTH — aHalIM3 U CHHTE3,
cpaBHeHHE, 0000IIeHHe, CHCTEMAaTH3alMil0, KIAacCHU(HUKALWIO, BBIIBICHUE IPUYHHHO-
CJIEICTBEHHBIX CBA3EM — JUIsl U3yUEHUS CBOIMCTB BELIECTB U XUMUUYECKUX PEAKLIUN, ECTECTBEHHO-
Hay4yHbl€ METO/bl IIO3HAHUSA — HAOJIOJCHUE, U3MEPEHHUE, MOJAEIUPOBAHHUE, HKCIEPUMEHT
(peabHBIN ¥ MBICJICHHBIN ),

o cllefloBaTh  MpaBWJIaM  IIOJb30BAHUSA XHMMHYECKOM MoCyaod M J1abopaTOpHBIM
000pyI0BaHUEM, a TAKXKe IPaBUIIaM 0OpaIleH!s C BELIECTBAMU B COOTBETCTBUH C HHCTPYKIUAMU
[0 BBIMOJHEHUIO JA0OPAaTOPHBIX XWMHUYECKHX OIBITOB IO TOIXYYEHUIO M COOMpPAHUIO
ra3000pa3HbIX BEIIECTB (BOJOPOJAa U KUCIOPO/IA), TPUTOTOBICHUIO PACTBOPOB C ONPENeIEHHON
MaccoBOW Jl0Jiell pacTBOPEHHOIO BEIECTBA, IUIAHUPOBATb M HPOBOJUTH XHMHYECKHE
9KCHEPUMEHTHI 110 Paclo3HaBaHUIO PACTBOPOB ILIEJIOUEH U KUCIOT C IMOMOIIBI0 MHIMKATOPOB
(;maxmyc, peHondranenH, METUIIOPAHK U APYTHUE).

K koH1ly 00yueHus B 9 kJjacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE JOJKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATUI: XMMHUYECKUH D3JIEMEHT, aToM,
MOJIeKyJa, HMOH, KaTHOH, AaHHUOH, IPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJCHTHOCTb,
AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIIEHUS, XHUMHMUYECKas peaklusi, XUMUYecKass CBs3b,
TETUIOBON dPQEKT peaKifu, MOJb, MOJISIPHBI 00BEM, PacTBOP, IIEKTPOIUTHI, HEINEKTPOIIHTHI,
DIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOTO OOMEHa, KaTajiu3aTrop, XHMHUYECKOe
paBHOBecHe, 00paTUMBble U HEOOPATUMBIE PEAKLINU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLINH,
OKHCITUTENh, BOCCTAHOBHUTENb, OKHCICHHE M BOCCTAHOBIIEHHE, AIJIOTPONHs, aM(pOTEPHOCTb,
XUMHUUYECKasi CBs3b (KOBaJE€HTHAas, HOHHAs, METaJuIMyecKas), KpHUCTaUIMYecKas peléTka,
KOppO3Usi METaJIJIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW peakluu, MpeAesbHO A0IycTUMas
koHueHTpauus [TJIK BemecTsa;

o WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX TIOHSATHUH W NPUMEHSATH 3TU
MIOHSITHS IIPH ONIMCAHUM BELLECTB U UX NPEBPAILCHUN;

o UCIOJIb30BAaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBlIeHUs (POPMYJT BEIIECTB U ypaBHEHU I
XUMHUYECKHUX PEAKIIU;

o OIIPEAEIATh BAIEHTHOCTD U CTENIEHb OKUCIEHUS XUMUUYECKUX JIEMEHTOB B COEIMHEHUAX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJAacCy COECOUHEHHH IO
dbopMynaM, BUJI XUMUYECKOW CBSI3U (KOBaJIEHTHAs, MOHHAsA, METAJUINYECKasi) B HEOPTaHUYECKUX
COETMHEHUSX, 3apsJ]l MOHA MO XUMHYECKOM (opmyie, xapakTep cpellbl B BOAHBIX PAacCTBOPAX
HEOPraHUYECKUX COEAVNHEHUMN, TUIl KPUCTAININYECKON PEILIETKA KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMmbici [lepuoandeckoro 3akona /. . MenpaeneeBa u 1eMOHCTPUPOBAThH €0
NOHMMAaHMe: OIMCBHIBaTh W XapakTepu3oBaTh TabnuuHyto (opmy Ilepuoanueckoir cucTembl
XUMHUYECKHMX 3JIEMEHTOB: paziinyaTh MOHATHUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOouHas
noarpynna (b-rpynmna)», manbsle U OosiblIME NEPUOABI, COOTHOCUTH O0O3HAYEHUS, KOTOpbIE
UMEIOTCS B TMEpPUOJUYECKON Tabiuie, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps AApa, 00I11ee YKCIIO0 JIEKTPOHOB U pacrpeieIeHue Ux Mo
AJIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U
UX COEAMHEHMH B INpejenaX MajblX MEpPHOJOB U TIABHBIX MOATPYII C YYETOM CTPOCHHS HMX

aTOMOB,;
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. KJIACCU(PUIIUPOBATh XMUMHUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XMMHYECKUE
peakiuu (110 YUCIY U COCTAaBY YYAacTBYIOIIUX B PEAKIMH BEIIECTB, [0 TEIJIOBOMY 3 (deKTy, 1o
M3MEHEHUIO CTEIICHEW OKUCICHUS XUMUYECKHUX AJIEMEHTOB);

. XapaKTepu30BaTh (OMMCHIBATH) O0IIKE U crIeHU(DUYECKUE XUMUYECKHE CBOMCTBA MPOCTHIX
Y CJIOKHBIX BEUIECTB, MOJITBEPAKAasi OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIU;

. COCTaBJIATh YPABHEHUS SJICKTPOJUTHYECKOM IUCCOLMALMUA KHUCIIOT, LIEJIOYEH U COJIEH,
NOJHBIE M COKpalIEHHbIE YpaBHEHHUS peakuuii HOHHOrO OOMEHa, ypaBHEHHS pEaKIIHid,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOW CBSA3M MEXKIY BELIECTBAMHM pPa3IMYHBIX
KJIaCCOB;

. pacKpbIBaTh CYHIHOCTb OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMM IOCPEICTBOM
COCTaBJICHUS JCKTPOHHOTO OajlaHca STHUX PEeaKLuii;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOYKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUNA B PA3JIMYHBIX YCIOBUSIX;

. BBIYUCIISITH OTHOCHUTEJIbHYIO MOJEKYISIPHYI0 U MOJSIPHYIHO MaccChl BELIECTB, MACCOBYIO
JIOJIF0 XMMHYECKOT'0 JIEMEHTA 0 (popMyJsie COeAMHEHUSI, MACCOBYIO JIOJIIO BELLIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOU PEaKIINH;

o coOmogaTh TpaBWiIa  TOJNB30BaHUS XMMHUYECKOH TMOCylnoi W J1abopaTOpHBIM
o0opy/soBaHuEM, a TaKXkKe MpaBuiia 0OpallleHHs C BEIIeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU
M0 BBIMOJHEHUIO Ja0OpaTOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYCHHIO U COOHUpaHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIECKUCIIOTO Ta3a);

. MIPOBOJIUTh PEAKIMH, MOATBEPKIAOIINE KAYECTBEHHBI COCTaB pPa3IMYHBIX BEIIECTB:
pacno3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAWI-, KapOoHat-, ¢ocdar-, cummkar-,
cynbdar-, TUIPOKCUA-HOHBI, KATHOHBI aMMOHHUS ¥ HWOHBI HM3YyYEHHBIX METAJIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

. MPUMEHATh OCHOBHBIC OIEPAIMA MBICIUTEILHON JEATEIPHOCTH — aHallu3 W CHHTE3,
cpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIUIO, BBISIBJICHHE TPUUNHHO-CIIEICTBEHHBIX CBSA3CH — s
M3Yy4YEHUs1 CBOMCTB BEIIECTB U XMMUYECKUX PEAKINH, €CTECTBEHHO-HAYYHbIE METOIbI TO3HAHUS —
Ha0JII0/IcHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
Ne HanmenoBanmue pa3jiesioB u Koumectso gacon JuekTpoHHbIE (HUGPOBbIE)
n/m | TeM MPOrpaMMbl Bcero Konrpoapurie Tpakrieckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
1.1 Z(cif::/lT;LOSHBa?{XP(II;aI: zggsf;zecxoﬁ 5 2 buomrorexa LOK
CATEBHOCTH TEIOBEKa https://m.edsoo.ru/7f41837¢
12 BemntecTBa 1 xumMmndeckue 15 1 bu6nmorexa LIOK
peaKIuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nea 2. Bakneiimme npeacTaBuTe/ Il HEOPraHHYECKHUX BelIECTB
)1 Boznyx. Kucnopon. Ilonsitue 06 6 bubmmnoreka HOK
OKCHJIaX https://m.edsoo.ru/7f41837¢
29 Bonopoa.llonstue o kucnorax u 2 1 bu6nmorexa LIOK
COJISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmmnoreka [HOK
OCHOBaHUSX https://m.edsoo.ru/7f41837¢
r4 OCHOBHBIC KJIaCCHI 1 | | but6mmorekxa [IOK
HEOPraHMYECKUX COEAMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30
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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

Paznea 3. llepunonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB.
Xumudeckas ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
Ilepronnueckuii 3aKOH U
31 IIepuoanueckas cucrema 7 Bu6muotexa [JOK
XUMHUYeCKuX dneMeHToB /1. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aroma
XuMHuJecKas CBA3b.
3.2 OKHUCIUTENBHO- 8 1 buomorexa IOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Wroro no pazneny 15 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 brbmmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 4
ITPOI'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoabubie IIpakrnuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuuu
[ToBTOpEeHUE U yriay6ieHyne 3HaHUH OCHOBHBIX bubnnorexa [HOK
1.1 5 1
paszenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. 2 1 1 bu6mmoreka [IOK
' XHUMHUYECKUE PEaKIIUU B PaCTBOPAx https://m.edsoo.ru/7t41a636
Uroro no pazueny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHHS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmbl. ["amorens: https://m.edsoo.ru/7f41a636
| o e 6
' pymHisL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
23 onewenros VA rpymm. Asor, qochop x| 7 | Dubworexa LOK
' PYHEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepruCTUKa XUMHIECKIX
bu6 OK
2.4 anemeHToB [VA-rpynmnsl. Yriepon n KpeMHHM 8 1 2 morotexa Il

N UX COCAUHECHUA

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

Hroro no pazaeny 25

Paznen 3. MeTaJJIbI M MX COeAUHEHUS

3.1 06 i 4 bubmuoreka [IOK

| S TR R https://m.edsoo.ru/7f41a636
3.2 B i 16 1 ) bubmuorexa [JOK

: QKHEHIINE METaJUThI U KX COCAMHEHUS bitbe/ i edsoo ru/7F41636
Uroro no pazneny 20

Paszpnen 4. Xumus u okpyxaromasi cpeaa

4.1 B epuai 3 eJI0BeKa 3 1 bubmmoreia LIOK
. HaJibl B )KU3HU Y BCK
ctiiectsa 1 Matep " https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 7
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Xumus. Heopranmueckas xumusi. 8 Kiace: yaeOHUK It 0011e00pa3oBaTeIbHBIX
yupexaenuit/ I'.E. Pymsutuc, @.I'. ®enpaman - M.: «lIpocBemenuey, 2021r.
Xumus. Heoprannueckast xumust. 9 kiacce: yueOHHK JJist 00111e00pa3oBaTeIbHbIX

yupexaenuit/ I'.E. Pymsutuc, @.I'. ®enpaman - M.: «lIpocBemenuey, 2021r.

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

1. 'apa, H. SI. Xumus: 3aqauHuk ¢ «IIOMOIIHUKOMY. 8-9 Kiacchl : mocodue i y4u-cs
oOpazoBar. yupexaenuit/ H. H. 'apa, H. 1. I'abpycesa. - M.:IIpocsemenue, 2009.-96¢.
2. I'apmmn, A. I1. Heopranuueckas XuMus B cxeMax, puCyHKax, Tadnuuax, Gpopmynax,
XUMUYECKHUX PEaKIUsX. - 2-¢ u3., ucnp. u aoi. - CII6.: Jlaas, 2006. — 288c¢

3. I'yzeit, JI. C. Xumus. Borpocsl, 3anaun, ynpaxHeHus, 8-9 kii: yuebHoe mocodue st
obmeobpaszoBarenbHbIx yupexaenuii /J1. C. I'yzeit, P. I1., CypoBuesa.- Ipoda,2001.-
288c.:ui.

4. ITanos, H. H. OGmias u Heopranudeckas XuMus.- 2-€ u3j., nepepad. 1 gom.- M.:Jlpoda,
2002- 448 c.: ni.

5. Xumus. 8-9 ki1.: KoHTposibHBIE paboThl Kk yueOHukam JI.C.I'yzes1, B.B.Copokuna,

P.IT.CypoBueBoit «Xumus-8» u «Xumus-9».-M.:poda, 2001.-192 c.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru

http://fcior.edu.ru

https://m.edsoo.ru

http://college.ru/himiya/
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