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IHosicHuTeIbHAS 3aNIUCKA

Pabouas mporpamma mo XuMHUHM pa3zpaboTaHa, ¢ Y4eToM cHeuu(uku yCBOCHHS y4eOHOTO
MaTepHuaia 00yJaronUMICS ¢ 33AePKKON TICUXMYECKOTO Pa3BUTHS, HA OCHOBAHHH:
denepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTENLHOIO CTaHIapTa OCHOBHOTO 00I11ero 00pa3oBaHus,
YTBEP’KIEHHOIO NpHKa3oM MuHHcTepcTBa oOpa3oBaHusi M Hayku Poccuiickoit denepauuu ot
31.05.2021 Ne 287,
denepaibHON 00pa30BaTELHON TPOTPAaMMBI OCHOBHOTO OOINEro OOpa30BaHUs, YTBEPKICHHOM
npukazoM MunuctepctBa mnpocBemenusi Poccuiickoit ®epepammu ot 18.05.2023 Ne 370
(3apeructpupoBan 12.07.2023 Ne 74223);
®denepanbHON alaNTUPOBAHHOW OCHOBHOM 00pa30oBaTeNbHOM MPOTPaMMBI OCHOBHOTO OOIIEro
oOpa3oBaHus, 0J00pEHHON pemieHneM (eaepaTbHOr0 y4eOHO-METOAUYECKOTO OOBCIUHEHUS TI0
obmemy oOpazoBanuio (mpotokos Ne 1/22 ot 18.032022);
®denepanbHOl paboueil mporpaMMbl IO IPEIMETY;

Pabouas mporpaMMa OpueHTHpPOBaHA Ha MCIOJIb30BaHUE Y4EOHMKOB: XuUMHUA. 8 Kiacc : y4el. ais
o01reoOpazoBaT. opranuzanuid ¢ mpwi. Ha aekTpoH. Hocutene (DVD) / I'. E. Pymsutuc, @. TI.
®enbaman. — M. : Ilpocsemenue, 2014. — 208 c.

Xumust. 9 kinace : yue0. it 001eo0pa3oBar. OpraHu3alyii ¢ Mpril. Ha 3aeKTpoH. HocuTene (DVD) /
I'. E. Pym3utuc, ®. I'. ®enpaman. — M. : [Ipocsemienne, 2014. — 208 c.

[IporpaMma mo XuMuUM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBJI€HA HAa OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOECHHUS OCHOBHOW 0Opa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO
obuiero oOpazoBanus, mnpenctaBieHHblx B @I'OC OO0, a Ttakke Ha OCHOBE (herepanbHOU
paboyeil mporpamMmbl BOCHHUTAHHS M C Y4€TOM KOHLEMIUMU IPENoJaBaHUs y4eOHOro MpeameTa
«Xumusi» B o0Opa3oBaTenbHBIX Opranm3aiusax Poccuiickoit denepanuu.

[IporpaMmma mo xumuu pazpaboTaHa C II€JIbI0 OKa3aHUs METOAMYECKON MOMOUIU YUUTEIIO
B CO3/IaHUM paboyeli MPorpaMMBbI M0 YUeOHOMY MPEIMETY.

[Iporpamma no xumuu 1a€T MpeCTaBICHHE O LENsIX, 001el CTpaTeru 00y4eHusl, BOCIIUTaHUS
W pa3BUTUS OOYYAIOUIUXCS CpPEACTBaMH YYEOHOro TIpeIMeTa, YCTaHABJIMBAET 00s3aTeIbHOE
MpeIMETHOE COJIepXKaHKe, MPeaycMaTPUBAET paclpeieieHue ero 1o KiaccaM U CTPYKTypUpOBaHHe
[0 paslielaM U TeMaM MporpamMMbl 10 XUMHUH, OMPENENseT KOJUYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEPUCTUKH COACPIKAHMSI, PEKOMEHIYEMYIO IIOCIeA0BATEIbHOCTh U3YUYEHUS! XUMUU C YYETOM
MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBfA3€H, JIOTUKM Yy4eOHOro Tmpoliecca, BO3PACTHBIX
0COOeHHOCTEl  OOydarommMxcsi, OIpeJenseT BO3MOXKHOCTH IpeAMeTa [Uisl  peanu3aluu
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOW OOpa30BaTeNbHOW MPOrpaMMbl Ha YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHMs, a Takke TpeOOBaHMN K pe3ylbTaTaM OOy4YeHHs XUMHH Ha
YpOBHE ILeJiel W3ydeHHUs IpeaAMeTa U OCHOBHBIX BUJIOB y4eOHO-NO3HABATEIBHOMN JESTENbHOCTH
o0yuaronierocs Mo OCBOCHUIO YUeOHOTO COJEepHKAHHUS.

3HaHHE XUMUU CIY)KUT OCHOBOM 1Jisi (POPMHUpPOBAHHS MUPOBO33PEHUS OOYUAIOMIETOCs, €ro
MIPEJICTaBICHU O MaTepUaJbHOM EAMHCTBE MHUPA, BAXHYIO POJb UrPaloT (GOpMHUPYEMbIE XUMHEH
MIPEJICTAaBJICHUS] O B3aWMOTIPEBPAIICHUAX DHEPTUU W OO0 DSBOIIOIUHM BELIECTB B MPUPOAE, O
MyTAX pEeleHuss TI00aNbHBIX MPOOJIeM yCTOMYMBOTO pa3BUTUSI YEJIOBEUECTBA — CHIPHbEBOM,
SHEPreTHYECKO, MUIEBOM U HKOJIOTUYECKOU 0e30macHOCTH, MpolieM 3ApaBOOXPaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaju3allii BO3MOXHOCTEH JUIs camMOpa3BUTHUA U (HOPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o01el U PyHKINOHATBHONW T'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMUpOBaHHME MBIIUIEHUS M TBOPYECKUX CIIOCOOHOCTEH 0Oyyarommxcs,
HaBBIKOB ux CaMOCTOSATENILHON y4eOHON JesTeNbHOCTH, HKCHEPUMEHTATbHBIX U
UCCIIEIOBATENIbCKUX ~ YMEHMH, HEOOXOJAMMBIX  Kak B IIOBCEJHEBHOM JKM3HM, TaKk U B
npoheccHOHATBHON AEATEIbHOCTH;

3HaKOMHT CO CHEeUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO B3IUIAA
Ha €IMHCTBO MPHUPOJBI M YEJOBEKAa, SBISETCA OTBETCTBEHHBIM JTalloM B (OpMHUPOBAHUH
€CTeCTBEHHOHAYYHOI IPaMOTHOCTH O0YJaIOLIUXCS;



crnocoOCTByeT (POPMUPOBAHHIO [IEHHOCTHOT'O OTHOIICHUS! K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPO/JIE, K YEIOBEKY, BHOCHT CBOM BKJIa/l B HKOJIOTHUECKOE 00pa3oBaHue 00YyJarOIIIXC .

JlaHHble HamNpaBiCHUS B OOYYEHHUM XUMHUH OOECHEUMBAIOTCS CIEIU(PHUKON COAepIKAHHS
y4eOHOTO TpeaMeTa, KOTOPBIN SBIISCTCS MEJAarornyeckd aJanTHPOBAaHHBIM OTpaKEHHEM 0a30BOM
HayKH XMMUH Ha ONIPE/IENIEHHOM JTalle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAaH Ha OCBOCHHE
00y4aromUMHUCs CUCTEMbI TMEPBOHAYAIBHBIX IMOHATHH XHMHH, OCHOB HEOPTaHWYECKON XMMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IOHATUN OPraHUYECKON XUMUU.

CtpykTypa coaepikaHusi TPOTPaMMBI 10 XUMHH C(HOpPMHUpOBAaHAa Ha OCHOBE CHCTEMHOTO
noaxona K e€ mi3ydeHuro. CojaepiaHHE CKJIQJbIBAETCS U3 CUCTEMbI MOHATHM O XHMHUYECKOM
DIIEMEHTE M BEUIECTBE W CHUCTEMBI MOHSATHH O XUMHUYECKOH peakiun. OO0e 3TH CHCTEMBI
CTPYKTYpHO OpPraHM30BaHbl [0 MPUHLUIY IOCJIEIOBATEIBHOIO Pa3BUTUSl 3HAHUM HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHOMOJIEKYJISIPHOTO YUY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuomnueckoro 3akona J[.M. MenzeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

YY€HHUS O CTPOEHHMH aTOMa U XUMUYECKOH CBSI3U;

MIpeICTaBICHUH 00 IEKTPOIUTUYECKOM TUCCOLMAINY BEILIECTB B pacTBOpaXx.

TeopeTnueckne 3HaHUS pPacCMATPUBAIOTCS HA OCHOBE OHMIIUMPUYECKH TOJTYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIIEIO0BATENLHO OT OJHOTO YPOBHS K JIPYrOMY, BBIITOJIHSS
GyHKIMM OOBSCHEHUS U MPOTHO3UPOBAHHUSA CBOWCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUECKOTO
MPUMEHEHUS] U TIOJTyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHne MporpaMMbl MO XHUMHHM CHOCOOCTBYET (OPMHUPOBAHUIO MPEJICTaBICHHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYy4HOW KapTUHBI MHUpA B JIOTHKE €€ CHUCTEMHOM MPHUPOJIBI,
LIEHHOCTHOTO OTHOIIEHMS] K HAyYHOMY 3HAHHUIO M METOJlaM IO3HaHUS B Hayke. V3yueHue xumuu
MIPOUCXOJUT C IMPUBJICYCHUEM 3HAHUU U3 paHee U3yYeHHBIX YueOHBIX MpeAMeToB: «OKpyKaromuii
Mup», «buosorust. 5—7 knacce» U «Pu3nKa. 7 Kiaccy.

[Ipn u3ydeHHH XUMHUH MPOUCXOIUT (OPMUPOBAHHE 3HAHWN OCHOB XMMHUYECKOM HAyKH Kak
00JacTl COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKON AESITETbHOCTH YEIOBEKa M KakK OJHOTO
13 KOMIIOHEHTOB MHPOBOM KYNbTYpbl. 3afaya y4eOHOTo mpeameTa COCTOMT B (OPMHUPOBAHUU
CUCTeMbl XHMHUYECKUX 3HAHMM — BaKHEMIIUX (PAaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUM, JOCTYHHBIX OOOOIIEHHI MHpPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
MPUOOIIEHUH K HAayYHBIM METOJaM MO3HAHUS NPU W3YUYEHUHU BEIIECTB M XWMHUYECKHUX DPEaKIIHi,
B (GOpMUPOBAHMM U Pa3BUTHHM TO3HABATEIbHBIX YMEHUW M UX MPUMEHEHUU B Yy4eOHO-
M03HABATEIbHOH U yueOHO-HMCCIEeI0BATEIbCKONW NESTEIIbHOCTH, OCBOCHUHU MpaBMil 0€3011acHOTO
oOpallleHus ¢ BeleCTBaMU B IOBCEIHEBHOM JKU3HHU.

[Ipn wW3ydyeHMH XUMUH Ha YPOBHE OCHOBHOTO 0O0IlEro o0pa3oBaHHsA BaXHOE 3HAYCHHE
MPUOOPEN TaKUe LI, KakK:

(dbopMHpOBaHHE HHTEIUIEKTYAIbHO pPAa3BUTONM JIMYHOCTH, TOTOBOM K CaM000pa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSITEILHOMY NPUHSATHUIO PEIICHUM, ClIOCOOHOM aqanTUpoBaThCs K ObICTPO
MEHSIFOLIUMCS YCIIOBUSIM JKU3HU;

HaMpaBJICHHOCTh OOy4YeHHs] Ha CHUCTEeMaTHueckoe mpuoOieHne oO0yJarommxcs K
CaMOCTOSITEJIbHOM MO3HABaTENbHOM AESITETbHOCTH, HAYYHBIM METOJIaM TO3HaHUs, (POpMHUPYIOIIUM
MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

obOecrieueHre YCIIOBHIA, CIOCOOCTBYIOIIUX MNPHOOPETEHHI0 OOy4YarolmIMMHCS — OTIbITa
pa3HoOOpa3HOM [IeATENbHOCTH, TO3HAHWUS W CaMOIO3HAHUSA, KIIIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIHH ), IMEIOLINX YHUBEpPCAIbHOE 3HAUCHHE JJIS1 Pa3JIMUHBIX BUJIOB JICATEILHOCTH;

¢dopmupoBanue oOmIeH (GYHKIMOHAIBHOM M €CTeCTBEHHO-HAYYHOW TI'pPaMOTHOCTH, B TOM
qHclie YMEHUN OOBSICHITH U OIICHUBATh SIBIICHUS OKPYXKAIOIIETO MUPA, UCTIONB3YsI 3HAHUSL U OIIBIT,
MOJIyY€HHBIE TPU HM3YYCHHH XHMHH, TMPUMEHATh WX TPU PEHIeHHH MpoOsieM B MOBCEIHEBHOM
KU3HU U TPYJIOBOU JEATEIBHOCTH;

¢dopmMupoBaHue y OOYYaIOIIMXCSI TYMaHHUCTHUYECKHX OTHOUICHWH, MOHUMAaHUS LEHHOCTH
XUMUYECKUX 3HAHUU s BBIPAaOOTKM HKOJOTMYECKH L€1eCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOH AEATEIBHOCTHU B LIENSIX COXPAHEHUS CBOETO 37J0POBbS U OKPYXKAIOIIEW IPUPOIHON CPEIbI;



pa3BUTHE MOTHBALUU K OOY4YEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJII0O U CAMOBOCHHTAHUIO
Ha OCHOBE YCBOCHHS 00IEUeT0BEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGHIIs
Y HANpaBJICHHOCTH JaJIbHEHIIIEro 00yueHHs.

OOmiee 4MciIO YacoB, PEKOMEHIOBAHHBIX ISl M3Y4eHHUS XUMHH, — 136 4Yacos:

B 8 Ki1acce — 68 yacoB (2 yaca B Heleno), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).

Coaepixkanue o0yueHust

8 KJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XuMHM B )KM3HU YeIOBeKa. XUMUS B CHCTEME HayK. Terna u BeuecTna.
dusnyecKre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsTHUE BellecTB. [loHsaTHE 0 MeTOaxX MO3HAHUA
B xumun. Yuctele BemecTtBa U cMmecu. CrocoObl passieieHust cMecei.

ATOMBI ¥ MOJIEKYJIbI. XUMUYECKHE 3JIeMEHTbI. CUMBOJIBI XUMHYECKHUX 3JIeMEHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckass (Gopmyna. BaneHTHOCTP aTOMOB  XMMHYECKHMX  DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHUTeNbHAss aToMHas Macca. OTHOCHUTENbHAsI MOJIEKYISIpHAs
Macca. MaccoBas J0JISI XMMHYECKOT'0 DJIEMSHTA B COCIUHCHHH.

KonnuecTtBo BemectBa. Mosb. MouisipHast Macca. B3auMoCBsI3b KOJIMYECTBA, MAaCChl U YKUCIa
CTPYKTYPHBIX €JIMHHI] BemiecTBa. Pacy€Thl mo ¢opMyliaM XUMHUYECKUX COCAMHEHHH.

@uU3NYEeCKMe W XHUMHUYECKHE SBJIEHUS. XUMHUYECKas peakius W €€ MNpPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEMIECTB. XHWMHYECKHe ypaBHeHHs. Kimaccudpukanmss XHUMHYECKUX PEaKIIHi
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHus], OOMEHa).

Xumuueckuti skcnepumenm:

3HAKOMCTBO C XHMHYECKOW TOCYAOW, MpaBWiIaMd pabOThl B J1Ia0OpaTOpUH U MPUEMAMH
oOpamenuss ¢ jgabopaTopHbIM 00OpYJAOBaHHWEM, H3y4eHHWE W OINHUCaHWE (PU3MUECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIECTB, HaOmoAcHUE (HU3NYECKUX (TUTaBICHUE BOCKA, TAsHHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJICHCAIMS BOABI) M XUMHUYECKUX (TOPEHHE CBEUH,
MPOKaJMBAaHUE MEIHOMN MPOBOJIOKH, B3AaMMOJICHCTBHE MeJla C KUCJIOTOW) SIBIICHWH, HAOIIOJCHHE
W ONHWCAaHWE TPU3HAKOB TMPOTEKAHWUS  XUMHYECKHMX  peaknuid  (pa3lokeHue  caxapa,
B3aMMOJICHCTBHE CEPHOM KHCIIOTHI C XJOpUIOM Oapwusi, pasznoxeHue ruapokcuaa menu (II) mpum
HarpeBaHWH, B3aMMO/ICHCTBHE XKene3a ¢ pacTBopoM coiiu meau (I1), m3ydenue crmoco6oB pa3aeieHus
cMecedl (C TOMOINBI0 MarHuTa, (UIHTPOBAHHWE, BBIIAPUBAHME, JAUCTHILIAIMSA, XpoMmaTorpadus),
MPOBEJCHUE OYKMCTKH TOBApPEHHOW COJIM, HAONIOACHHE M OIHMCAHHWE PE3yIbTaTOB IPOBEIACHUS
OTBITa,  WUIFOCTPUPYIOIIETO  3aKOH  COXpPaHEHUS  MAacChl, CO3JIaHUE MOJIECJIEH MOJICKYI
(IIapoCTeP>KHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BelecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopom — 3J€MEHT M MPOCTOE BEIIECTBO.
Haxoxxnenue kucimopona B mpupojae, (pu3nyeckue M XMMHYECKHE CBOWCTBa (PEakIMy TOPEHUS).
Oxcunpl. Ilpumenenune xkuciopoga. CrnocoObl TONydeHHs] KHCIOpoJa B Jabopatopuud
npoMeblieHHocTu.  KpyroBopor kuciopoma B mpupone. O30H — alioTporHas MoauduKanus
KHCJIOPO/Ia.

TemoBoit shdekr XumMuyeckoi peakiuu, TEPMOXUMHUUYECKUE YpaBHEHUS, OJK30- H
SHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHHE BO3/yXa, YCUJICHHE
MapHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CJIOSI.

Bomopon — »aimeMeHT W mpocToe BemiecTBO. HaxoxiaeHue BoAOpoaa B IPHPOJE,
(busznuecKkrue u XMMUYEeCKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOObI MoTy4YeHus. KucnoTs u comu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

dusnyeckue cBorcTBa BoAbl. Bonma kak pactBopurens. PactBopsl. HacellieHHbIE U
HEHACBIIIEHHbIE PacTBOPBL. PacTBOPpUMOCTH BellecTB B Bojie. MaccoBasi 10Jis BEILIECTBA B pACTBOPE.
Xumnueckue cBoictBa Bojabl. OcHoBaHus. Poiib pacTBOpPOB B MPUPOJE M B >KU3HU YEJIOBEKA.
KpyroBopoT Boibl B ipupo€e. 3arpsi3HeHUe NPUPOIHBIX BoJ. OXpaHa U OUUCTKA IPUPOJAHBIX BOJI.

Knaccudukarnus Heopranmdeckux coenuHeHuil. Oxcuapl. Krnaccuduxarus okcuaos:
cojieoOpa3zymone (OCHOBHBIE, KUCIOTHbIE, aM(oTepHbIe) U HecosieoOpasyromue. HoMmeHkmarypa
okcugoB. du3nyeckne M XUMHYECKHE CBOMCTBA OKCUJOB. [losyueHne okcuaos.



OcnoBanms. Krnaccupukarnust OCHOBaHHMM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. ®Pusndeckue M XHUMHYECKHE CBOWCTBAa OCHOBaHuH. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudukanus xucnot. Homenknarypa kucinor. dusnyeckue W XUMHUYECKHE
cBoMcTBa KUCNOT. Panx akrusHocTn MetaiioB H.H. bekerosa. [lonydenue kucior.

Conmu. Homenknatypa coneil. ®dusnueckue U XUMUYECKUE cBoiicTBa coieil. [lomyuenue
COJIEH.

I'enernueckas cBs3b MEXKAY KlacCaMU HEOPTraHUYECKUX COEANHEHUH.

Xumuueckuii 9KcnepumeHm:

KaueCTBEHHOE OIpPE/EICHUE COJAEP)KaHUs KUCIOpOJa B BO3/JyXe, IOJIydeHHE, coOOMpaHue,
pacrno3HaBaHUE M HU3YYEHUE CBOMCTB KHUCIOpOZa, HAOIIOJEHHE B3aUMOJECHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBUSL BO3HMKHOBEHMSI M TNPEKpAllleHUs TOpPEeHUs (I10Kapa), O3HAKOMIICHHE C
o0pa3aMM OKCHJOB M ONHCAaHHE WX CBOMCTB, MOJy4eHHE, COOMpaHWE, paclo3HABAaHHE U
H3yueHHe CBOWCTB BOJOpoaa (ropeHwue), B3aumojeicTeue Bojgopoaa ¢ okcugaom meau (1)
(BO3MOXHO UCMOJI30BAaHUE BHUICOMATEPUAIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIIEIOBaHNE OCOOEHHOCTEH pPACTBOPEHMS BEILIECTB C pPa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JI0JIEM pPACTBOPEHHOIO BEIIECTBA,
B3aUMOJICHICTBUE BOJBI C MeTaJylaMd (HaTpUeM U KaibleM) (BO3MOYKHO MCIIOJIb30BaHHE
BUJIEOMATEpUAJIOB), HCCIIEJOBAaHUE OOpPa30B HEOPraHMYECKUX BEUIECTB pa3IMUYHBIX KJIACCOB,
HaOMo/IeHNe M3MEHEHUs OKPAaCKM HHJIMKATOPOB B pacTBOpax KHCIOT M LIENOYel, HU3ydeHHe
B3aumozeiicTBus okcuma menu (II) ¢ pactBopoM cepHOMl KHCIOTBI, KHCJIOT C METaJlJlaMU,
peakuuii HEeWTpaau3aluy, NOJy4eHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO METallIa
JPYTUM U3 pacTBOpa COJIM, PEUIeHHE AKCIEPUMEHTAJIbHBIX 33/a4 Mo TeMme «BaxHelinue Kiacchl
HEOPraHUYECKUX COCAMHEHUI».

Ilepuoauyecknit 3axkoH u Ilepuoguyeckasi cucrema xumuyeckux 3sjiementros /[I.H.
Mengesneesa. CTpoeHue aroMoB. XMMHUYeCKasd CBfA3b. OKHMCIMTEIbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKH KJIACCUPUKALUN XUMUYECKUX 3eMEeHTOB. [IoHATHE O rpynmax CXOAHBIX
AJIEMEHTOB (IIEJIOYHBIE M IIEIOYHO3EMENIbHbIE METAJIJIbl, TaJOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[lepuonuueckuii  3akoH. Ilepuonuueckas cucrtemMa XxXuMuUueckux 3nemeHToB JI.M.
MenneneeBa. KopoTkonepwomnas wu mnuHHOmepuoaHas ¢opmbl [leproamdeckoit cuctembl
xuMuueckux anementoB .M. Menneneesa. [lepuosasl v rpymnmbl. @U3HYECKU CMBICT TOPSIAKOBOTO
HOMEpa, HOMEPOB NEPHOJIA U TPYIIIIbI FTEMEHTA.

Crpoenne aromoB. CoctraB aroMHbIX snuep. M3zorombl. Onektponsl. CrpoeHue
ANIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XuMuuyeckux sneMeHToB [leproanueckoit cucTeMbl
JA.. MenneneeBa. XapakTepucTUKa XUMUYECKOTO  3JEMEHTAa [0  €ro IOJIOKEHUIO B
[Tepuonnueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XUMUYECKHUX 3JIEMEHTOB, METAJUIMUYECKHX
1 HEMETAJUIMYECKUX CBOMCTB MO IPpyHIaM U MepUoJIaM.

3nauenue llepmoanueckoro 3akoHa u Ilepuoanyeckoll CUCTEMBI XMMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKu U nipakTtuku. J[.W. MenneneeB — yu€Hblid U FpakIaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monsipHas u HEMoJIIpHas) CBSI3b.
DIEeKTPOOTPULIATENLHOCTh XUMUYECKUX 31€MEHTOB. MlOHHas! CBA3b.

Crenenb okuciieHHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. IIpoueccsl okucaeHus
1 BOCCTaHOBJIEHUsI. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuyeckuu sxcnepumenm:.

M3y4YeHHe O0O0pa3loB BEIIECTB METAIJIOB W HEMETaUIOB, B3aMMOJEHCTBHE THIPOKCHIA
LIMHKa C pacTBOpaMu KHUCJIOT U WIENOYEH, MPOBEAEHUE OMNbBITOB, MWIIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTETIbHO-BOCCTAHOBUTENBHBIX PEAKIHi (TOpEeHUe, PeaKIHK Pa3IoKEeHHs, COSAUHEHNU).

Mesicnpedmemuule ces3u

Peanuzaiusi MeXnpeaMETHBIX CBSI3€d MpPU M3YYEHHH XUMHUHU B 8 KJlIacce OCYHIECTBISETCA
4yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHOHAYUHBIX TMOHSITHHA, TAK U TOHSATUH, SBISIONIUXCS
CUCTEMHBIMU I OTAEJIbHBIX IMPEIMETOB E€CTECTBEHHO-HAYYHOTO LIMKIIA.



OOmue ecTecTBeHHOHAYYHbBIC TIOHATHS: HAYYHBIA (DAaKT, THIOTE3a, TEOPHS, 3aKOH,aHAIIH3,
CHHTE3, KIacCU(pHUKALUSI, MNEPUOJUYHOCTh, HAOIIOJCHHE, DKCIICPUMEHT, MOJCINPOBAHUE,
HU3MEPCHHUEC, MO/JICIIb, ABJICHHUC.

®usuka: Marepus, aroM, 3JEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaaMOaKTHBHOCTb, MOJICKYJa, OJJICKTPUYECKHI 3apsii, BEIIECTBO, Telo, OO0BEM, arperatHoe
COCTOAHUE BfEIICCTBA, TIas, (1)H3I/II-IGCKI/IG BCJIMYUHBI, CAWHHIBI HU3MCPCHHA, KOCMOC, ITJIAHCTHI,
383151, ComHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

l'eorpadms: atmocdepa, ruzmpocdepa, MUHEpaNbl, TOPHbIE MOPOJIBI, IOJIE3HBIC
HCKOITaCMBbIC, TOIIJIMBO, BOJAHBIC PECYPCHI.



9 KJIACC

BemecTBo M XMMH4YeCKas peaKkIus

Ilepuoguueckunn 3axkoH. Ilepuoguueckas cucrema xXumuyeckux dnemeHtoB [l WM.
MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOMCTB XMMHUYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOJIOB, KaMs, KaJlbLMUs M HMX COCIWHEHHM B COOTBETCTBUHM C
MOJIOKEHUEM 31eMeHTOB B [leproanueckoit cucreMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BHUIbI XHMHUYECKOM CBSI3U. THIIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKONW PEIIETKH M BHJIA XUMHYECKOU CBSI3U.

Knaccudukamuss W HOMEHKJIATypa HEOPraHWYEeCKMX BEIIECTB (MEKIyHApOIHAs U
TpUBHAJIbHAS)). XHMMHUYECKHE CBOMCTBA BEHIECTB, OTHOCSIIMXCA K Pa3IMUHBIM  Kjaccam
HEOPraHUYECKUX COCAMHEHUH, TeHETUYECKast CBSI3b HEOPTaHMUYECKUX BEIIECTB.

Krnaccudukanuss XUMHYECKAX PEAKIHMA 10 Pa3jIMYHBIM MPU3HAKaM (II0 YHCIY U COCTaBY
YYacTBYIOIIMX B pEaKkUHWHU BEUIECTB, M0 TEIJIOBOMY 3(PQEKTy, MO HU3MEHEHHUIO CTeleHel
OKUCIIEHUS XUMHUYECKHUX DJIEMEHTOB, 1O OOpAaTUMOCTH, 1O YYacTHUIO KaTajau3aropa). JK30- U
SHIOTEPMUUECKHE peakIuu. TepMOXUMUYECKHE YpaBHEHUSI.

[TonsiTe o ckopocTH xumuuecko peakuuu. [loHaTtue o0 oOpaTUMbIX W HEOOpPaTHUMBIX
XUMUYECKUX peaknusX. [loHsATHEe O TOMOTEHHBIX M TeTEepPOreHHBIX peakiusax. [loHsTue o
XUMUYECKOM paBHOBecHMH. CMeElNIeHHE XUMUYECKOTO paBHOBecus. DaxkTopbl, BIUAIONINE Ha
CKOPOCTh XUMHUUYECKON PEAKIIUH U TTOJI0KEHNE XUMHUYECKOTO PABHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIC  PEAKIIMM, JJICKTPOHHBIM OallaHC OKHCIUTEIHHO-
BOCCTaHOBUTENbHON peakiuu. (CocTaBieHHE YpaBHEHUNW OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIHii C UCTIOJIb30BaHUEM METO/1a AJICKTPOHHOTO OaaHca.

Teopuss  PNEKTPOJUTUYECKOW  TUCCOUMAIMU.  DJEKTPOJUTHYECKAs  JUCCOLHAIIUSL.
DONEKTPONMUTBl W HEINEKTPOJUTH. KaTnoHbl, aHMOHBL MeEXaHW3M JHUCCOIMAIMUA BEIIECTB C
pa3IMYHBIMU BUJAMU XUMHUYECKO# CBs3u. [lonste o crenenu auccormarnuu. CUbHBIE U Clla0bie
AIIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBUSI TPOTEKaHUs PEaKIUid MOHHOTO OOMEHa 10 KOHIIA.
[TosHble M COKpall€HHbIE HWOHHBIE YpPAaBHEHUsI peakuuil. XHUMHYECKHE CBOWCTBA KHCIOT,
OCHOBaHMH M COJIE B CBETE€ MPEACTABICHUN 00 SJIEKTpoMTHYEeCKOW muccormaruu. Cpena
pactBopa. KadecTBeHHbIE peakllud Ha KaTHOHBI M aHUOHBI: XJIOPUJ-, OpOMHUJI-, HOAUM-, CyTb(dat-,
KapOoHaT-, CUIMKaT-, Gochar- aHWOHBI; THIPOKCUI-UOHBI; KATHOHBI AMMOHUS, MarHus, KaabIIus,
anmroMuHus, xenesa (2+) m (3+), meau (2+), MMHKA, MPUCYTCTBYIOIIME B BOJHBIX PACTBOpaXx.

Xumuueckuti sKcnepumenm:

O3HAKOMJICHHE C MOJICISIMH KPUCTAUTMYECKUX PpEHIETOK HEOPraHMYeCKUX BEIIeCTB -
METaJUIOB M HEMETAJIOB (TpaduTa 1 anmasa), CIIOKHBIX BEIIEeCTB (XJIOpUAAa HATPHUSA);

WCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW PEAKIIMH OT BO3AEHUCTBUS PA3IUUHBIX
(hakTopoB;

HCCIIEIOBAaHUE AIIEKTPOIPOBOTHOCTH PACTBOPOB BEUIECTB, IMPOIECCa AUCCOLMAIINN KHUCIIOT,
miesioyeil U cosel (BO3MOXKHO MCIIOJIb30BaHUE BHAEOMATEpUAsIOB);

MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIOIIUX TPU3HAKK TPOTEKAHUS pPeaKUUid HOHHOTO
obmena (oOpa3oBaHME  Ocajka,  BbIJCIEHHE  raza, oOpa30oBaHHME  BOJbBI);  OIIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHl OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue, peakiuu
pa3ioKeHus, COCAMHECHUS);

pacrno3HaBaHHEe HEOPraHMYECKHX BEIIECTB C MOMOIIbI0 KAaUueCTBEHHBIX PEAKIIMI HA HOHBI,
pelIeHrne SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/ibl M UX COeIUHEHUS

OOmass xapakTepucTuka ramoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpHbBIE
creneHn okucieHus. CtpoeHne u (U3NYECKHUE CBONCTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XYUMHUYECKHE CBOWCTBA Ha NpHUMEpe Xjopa (B3aUMOJCICTBHE € METajUlaMH, HEMETalUlaMH —
BOJIOPOJIOM U KHUCIOPOJOM, Inejoyamu). XisopoBogopod. ConsHas KHCIOTa, XUMHUYECKHE
CBOMCTBA, MOJIyu€HUE, NTpUMEHeHue. JelicTBue XJopa M XJIOPOBOJOPOJA Ha OPraHu3M YeIOBEKa.
Baxkneiiire XJ10publ U UX HAXO0XKACHUE B IPUPO/IE.

O6mas xapakrtepuctuka »31meMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB
KHCIJIOPO/Ia U Cepbl. XapaKTepHbIE CTETIEHU OKUCIICHHUS.



Crpoenne u (u3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOpOJa M CEpBHI.
ANoTpOoTHBIE MOAM(PHUKAIIUN KHCIOPOJa M CEpbl. XUMUYECKHE CBOWCTBA CEpHI (B3aUMO/ICHCTBHE
C HeMeTaJulaMH — BOJOPOJOM M KHCIOpPOJOM, METajulaM{, KOHIIECHTPUPOBAaHHBIMU a30THOU U
cepHoii kuciotamu). CepoBOJIOPO: CTpoeHHE, (PU3NIECKHE U XUMUYECKHE CBOWCTBA (KHCIOTHBIE
U BOCCTAaHOBHTENbHbIE CBOMCTBa). OKCHABI Cepbl KakK MPEACTABUTENM KHCIOTHBIX OKCHJIOB.
Cepnast kucnora: (Qu3MYECKHe W XUMUYECKHE CBoiicTBa (oOmue u crenudpuyeckue). Comu
CepHOM KHUCIIOTHI, KAa4eCTBEHHAs peakuusi Ha cyiabdar-noH. CepHUCTass KUCIOTa. XUMUYECKHE
peakuuu, JeXallue B OCHOBE IPOMBIIIEHHOIO croco0a IMOJy4eHUsI CEpPHOM KHUCIOTBHI.
Haxoxnenne cepsl u e€ coenuHeHHid B mpupoze. [IpumeHeHue cepbl U ee COeAMHEHHI B ObITY U
B IPOMBIIUIEHHOCTH. XHMHMUYECKOE 3arps3HEHHE OKpYXKAIOLIEH Ccpelbl COEIUHEHUSIMH CEpbI
(KuCIOTHBIE JOXKIM, 3arPsI3HEHUE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPEI0 TBPAILICHHUS.

OOmas xapakrepucTuka 3eMeHTOB VA-rpynmnbel. OCOOCHHOCTH CTPOCHHSI aTOMOB a30Ta U
dbocdopa, XxapaKTepHbIC CTEIICHU OKHCICHUSI.

A30T, pacmnpocTpaHeHHe B TOpHpoAe, (GU3MYECKHEe M XUMHUYECKHE  CBOMCTB
(B3auMozelicTBUE C MeETalylaMd M HEeMeTallylaMM - KHCJIOpOJOM M BoJoponoMm). Kpyrosopot
azota B Tpupone. AmMMUak: (Qu3MUEeCKHe M XWMHUYECKHE CBOWCTBA (OKHCICHHE, OCHOBHBIC
CBOMCTBA BOJIHOTO PacTBOpA), MoyiydeHue u npumeHeHue. Coau aMMOHUS: COCTaB, (pu3nyeckue u
XMMHMUYECKHE CBOMCTBa  (pa3jio’)keHUE, B3aUMOJEHCTBHE CO  IEJI0YaMH), MpUMEHEHHE.
KadecTBeHHast peakuus Ha WOHBI aMMOHHMA. A30THas KHCJIOTa, €€ (PU3MYECKHe W XHUMHUYECKHE
cBoiicTBa (oOmme u crneuuduueckue), noaydyeHue. Hurpatsl (pasznoxeHue). A30THCTas KHUCIOTA.
Hcnonb3oBaHne HUTPATOB M COJIEH AaMMOHHUSL B KauyeCTBE MHUHEPAIbHBIX YAOOpEHUH.
XUMHYECKOE 3arpsi3HEHUE OKpYXKalolled cpenbl COEAMHEHUSMU a30Ta (KUCIOTHBIE JOXKIH,
3arpsi3HEeHUE BO3/1yXa, OYBbI U BOJOEMOB).

®docdop, amnorpornHsie Momudukanuu Gocdopa, PuznUeckrne M XUMUYECKHE CBOWMCTBA
(B3ammojielicTBE ¢ MeTa/ulamMu, HemeTauiamu, kuciotamu). Oxcung — dochopa  (V),
oprodochopHass kucCiOTa: (PU3NUECKHME MW XUMHYECKHE CBOWCTBa, moiydeHue. [lonsartue o
MHHEPAJTBHBIX YIOOpEeHUsIX: HUTPAThl U ocdaThl. [IoHATHE 0 KOMIUIEKCHBIX ymoOpenusx. OoOmias
xapakTepucTrka 3eMeHTOB [VA-rpynmnel. OcOOCHHOCTH CTPOSHUS aTOMOB YIJIEpoJia M KPEMHHS.
BanenTHocTh M XapakTepHble CTENEHW  OKHCIEHHS aTOMOB  yIjepoJa U KPEMHHUS.
Pacnipoctpanenue yriepoja B MNPUPOJAE, XapaKTEpHbIE CTENEHU OKHCICHUS.

VYrnepon, amnorpomnHble Moaudukanuu (rpadur, ammas), (GU3NYECKHe W XUMHYECKHE
CBOICTBa MIPOCTHIX BELIECTB (B3auMoielicTBrE C MeTaJIaMH, HEMeTallJIaMH,
KOHLIEHTPUPOBAHHBIMU a30THON U cepHOM kucioTamu). Ancop6mus. KpyroBopor yriepona B
npupoae. Okcuisl yriaepoaa, UX (GU3NYECKUE U XUMHUYECKHE CBOWCTBA, NOJNy4YeHHE U
MpUMEHEHHEe, JEHCTBHE HAa OpPraHu3M 4YeloBeKa. OKOJOrHMYecKhe NpoOJeMbl, CBSI3aHHBIE C
okcusom yriepoaa (IV); rumore3a 1I00aJBHOTO TOTETUICHHWS KIMMAaTa, MapHUKOBBIA A(QexT.
VYronpHas kucioTa W €€ colid, uX (U3NYECKHE M XUMHYECKHE CBOICTBa, MOJIy4YeHHE H
npuMmeHenue. KauecTBeHHas peakiusi Ha kapOOHAT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY,
MEJHUIIMHE, TPOMBIIIJICHHOCTH U CEILCKOM XO35HCTBE.

O6mue mnpexacraBieHuss 00 OCOOEGHHOCTSIX COCTaBa W CTPOEHUS  OPraHUYEeCKHUX
COeMHEHUH yrieposa (Ha mpuMepe MeTaHa, STHIIEHA, ITaHOJA, YKCYCHOUM KucioTel. X coctaB u
xumuueckoe crpoenue. Kmaccudukaums opranumueckux BemiecTB. [loHsiTHe 0 Ouolornyecku
BKHBIX BEIIECTBAX: JKHpax, Oelkax, YrieBoaax - U HUX pOJIM B IKU3HU YEJIOBEKa.
MarepuanbHO€ €JUHCTBO OPraHUYECKUX U HEOPTaHUUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usnueckue u XUMHYECKHME CBOWCTBA (Ha IpUMeEpe B3aUMOJICHCTBHS C
MeTaJJlaMd ¥ HeMeTajllaMHu), TMoiyuyeHue u npuMeHeHue. CoequHEHHs] KpPEeMHHS B MPHPOJE.
O6mue mpencraBienuss o0 oxcuae kpeMHusA(IV) wu  kpemuueBodt kucnote. CHUITUKATHI,
¢dbuznyecKkue U XMMUYECKHE CBOWCTBA, MOJYYCHHE U TMPUMEHEHHE B OBITY, MPOMBIILIIEHHOCTH (B
MEJHUIIMHCKOM, SJEKTPOHHOW, CTPOUTENbHON W 1p.). Baxueilline CTpOUTENbHBIE MaTepUabl:
KepaMHKa, CTEKJIO, IEMEHT, OeToH, jxene300eToH. I[IpoGiembl 0e30MacHOro MCHOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii 5KCnepumenm:

u3yueHre oOpas3loB HEOPraHWYECKHUX BEIIECTB, CBOWCTB COJISHOW KHCIIOTBHI;



MPOBEJICHUE KAYeCTBEHHBIX pEaKIHWid Ha XJIOPUI-UOHBI W HAOIIOJCHUE MPU3HAKOB HUX
MPOTEKAHUS;

OTIBITBI, OTpaXKAKIUe (PU3NICCKHE W XUMHUUYECKHE CBOKCTBA T'aJIOTEHOB U UX COCAMHECHUN
(BO3MOJKHO MCIIOJIb30BAHHE BUJIEOMATEPHAIIOB);

03HAKOMJICHHE C 00pa3IaMu XJIOPHUIOB (TAJIOTCHHUIOB);

O03HAKOMJICHHE C OOpa3mamMu cepbl U €€ COCIUHEHUSMU (BO3MOXKHO  HCIIOJH30BAHUE
BUJIEOMATEPHUAJIOB);

HaOIIto/IeHUE Tporiecca oOyrIMBaHUS caxapa IMoJl JeHCTBUEM KOHIICHTPUPOBAHHOW CEpHOM
KHCIIOTHI;

U3Y4YEHHE  XMMHYECKUX CBOMICTB pa30aBIIEHHON  CEpHOM  KHUCIOTHI, IMPOBEACHUE
KaueCTBEHHOW pPEaKIMu Ha CyIb(arT-noH ¥ HAOJIIOJICHUE TMpU3HAKA €€ MPOTCKAHWS;

O3HaKOMJIEHHE C (U3MYECKUMM CBOMCTBaMHU a30Ta, ochopa U UX COEAUHEHUU
(BO3MOKHO HCHOJB30BAaHUE BHICOMATEPHAIIOB), OOpa3IaMu MPOBEJICHNE KAUeCTBEHHBIX PEAKITUIt
Ha MOH aMMOHHUsA W (ocharT-uOH M U3YUYCHHE MPU3HAKOB HX MPOTEKAHUs, B3aUMOJICUCTBHE
KOHIICHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO (BO3MOKHO MCIIOJIB30BaHUE BHUIEOMATEPUATIOB);

M3y4YeHHEe MoJeNied KPUCTAUTMYECKUX PEeHIETOK anMmasa, rpadurta;

03HAaKOMJIEHHE C MPOIECCOM aJCOPOLMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM
U yCTPOMCTBOM IPOTUBOTrasa;

MOJTyYeHUE YIJIEKUCIIOTO Ta3a W W3YYCHHE €ro CBOMCTB;

MPOBEJICHNE KAaYECTBEHHBIX PEAKIINI HAa KapOOHAT- U CUJIUKAT-UOHBI M H3yUYEHHE MPU3HAKOB
WX TIPOTEKAHUS;

O3HAKOMJICHHE C MPOAYKIMEW CUIMKATHOM MPOMBIIIJIEHHOCTH;

peleHne YKCIIePUMEHTATBHBIX 3a/1a4 TI0 TeMe «BakHeie HeMeTallIbl U UX COCTUHEHUS.

MeTaJibl M X COEIMHEHUS

OO0mrast xapakTepUCTHUKA XUMHUYECKUX DJIEMEHTOB - METAJIOB HAa OCHOBAaHWUU HX
noJjioxkeHus B Ilepuoguueckoil cucreme xumudeckux 3nemMeHToB [l. M. MenneneeBa u cTpoeHus
atomoB. CrpoeHue MerTauioB. Meraminueckas CBSI3b M METaJUIMUECKash KpUCTAIIMYecKast
peléTKa. DNEKTPOXUMUYECKUH Pl HAPsHDKEHUH MeTauioB. @U3HMYECKUE U XMMUYECKUE CBOMCTBA
METAJUIOB (B3aMMOJICHCTBUE C KHCIOPOJOM, BOJOHM, KuciaoTamu). OOmme crnocoObl MOJydeHUs
MeTaiioB. [loHsTHE O KOPPO3UM METANIIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBbl
(cTanp, 4yryH, TIOpaTIOMUHNIN, OpOH3a) U MX IPUMEHEHUE B OBITY U TPOMBIITICHHOCTH.

[Ilenounsle MeTaybl: nosioxkeHue B llepmoandeckoil cucTeMe XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa; crpoeHue aroMoB. Haxoxnaenue B npupose. PuU3nyeckue U XMMUYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIIBI U THAPOKCHUJIBI HaTpus U Kanus. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCAUHEHUH.

[[lenouyHO3eMeNnbHBIE METAUIbl MarHuii W KaldblMi: moJsioxkeHue B llepuoandeckoi
cucreme xumuueckux osnemeHtoB JI. M. MenneneeBa; CTpoeHHE WX aTOMOB; HaXOXXJIEHUE B
npupojae. dPuznueckue U XUMUYECKHE CBOMCTBA MarHus U Kanblusl. Baxkueliue coeluHEeHHs
KanpIus (OKCHI, TUAPOKCU], coyin). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTPaHEeHHUS.

Amomunuii: nonoxxkenue B Ilepuoamueckoit cucteme xumuueckux osnemeHtoB . U.
MenzeneeBa; CTpO€HHE aToMa; HaxoXJeHHe B mpupojae. dusmyeckue M XUMHUUYECKHUE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBOWCTBA OKCH/IA U TUPOKCUIA ATFOMUHUS.

XKenezo: monoxenue B Ilepuoguueckoil cucteme Xumuueckux osnemeHto J. .
MenzeneeBa; CTpoeHHE aToMa; HaxoXAeHWe B mpupoje. Duznueckue U XUMHUYECKHE CBOWCTBA
xKeneza (B3auMOJEWCTBHE C METalsIaMH, KHCIOTaMU M cosisMu). OKCHUIBI, THUAPOKCUIBI U COJIU
xene3a(Il) u xxenesa(Ill): cocras, cBoiicTBa U MOTYUYCHHE.

Xumuueckuil dKCnepumeHm:

O3HaKOMJIEHHE ¢ 00pa3llaMd METaUIOB M CIUIaBOB, WX (PU3UYECKMMH CBOMCTBaMU;

H3y4yeHue pe3ynbTaToOB KOPpO3HH METaJIOB (BO3MOXHO  HCHOJB30BaHUE
BHJICOMATEPUAIIOB), 0COOEHHOCTEH B3aUMOACHCTBUS OKCUIA KANBIHS U HATPUSI C BOAOH (BO3MOMXKHO
WCIIOJIb30BAHUE BUACOMATEPHUATIOB);

HCCIe0OBaHUE CBOMCTB KECTKOM BOJIbI; MpolEcca TOPEHHs Kejlne3a B KUCIOpoJe
(BO3MOXKHO HCIOJB30BaHUE BUJICOMATEPUANIOB); TPU3HAKOB MPOTEKAHUS KAaUYECTBEHHBIX PEAKIUit
Ha MOHBI (MarHus, Kalblys, anroMuHES, TMHKa, xene3a(ll) u xeneza(Ill), memu(Il));



HaOJIIOJICHUE W OINMCAaHUE TPOIECCOB OKPAIIMBAHUS IUIAMCHH WOHAMH HATPHS, KU U
KaJIbLMs (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB);

uccieoBaHue aM(OTEPHBIX CBOWMCTB THIPOKCHA ATOMUHUS M THUIPOKCHIA IMHKA;

pelieHne YKCIePUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelime MeTauibl U UX COSIUHEHUS.

XuMus M OKpy:Kaomas cpeaa

HoBpie Marepuansl M TexHojoruu. BemectBa v Marepuaibl B IMOBCEJHEBHOM KU3HU
yenoBeka. XUMHUSL U 3JI0pOBbe. be3ornacHoe ucrosib30BaHue BEHIECTB U XUMHYECKUX PEAKIUN B
ObiTy. IlepBas moMOINp TPH XUMHYECKHUX OXOTraX U OTpaBieHHUSX. OCHOBBI IKOJIOTHYSCKOM
IPAMOTHOCTH. XHMHUYECKOE 3arps3HEHUE OKpYXalolled cpeasl (mpeaenbHas —JOIMyCcTUMAast
koHneHtpanus BeniectB — [1/1K). Poib XuMuu B pelieHUH 3KOJIOTUISCKHUX TTPOOIIeM.

[IpuponHbie UCTOYHUKH YIIEBOAOPOAOB (YroJib, IPUPOIAHBIM Ta3, HEPTH), MPOIYKTHI HX
nepepaboTKH, UX POJIb B OBITY M MPOMBIIUICHHOCTH.

Xumuyeckuil 3kcnepumenm: N3ydeHUE OOpa3lOB MaTEPHAIOB (CTEKIIO, CIJIaBbl METAJIIOB,
MOJIMMEPHBIE MaTepUabl).

Meoicnpeomemmuule céssu

Peanuzarust MexnpeMETHBIX CBSI3€H NMPU M3YYEHUU XUMHUU B 9 KJIacce OCYIIECTBIISIETCS
Yyepe3 MCMOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHATHHA, TaK U MOHSATUU, SIBISTIOITUXCS
CHUCTEMHBIMU IS OTJACBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTeCTBEeHHO-HAyYHbIE TMOHATHSA: HAy4YHBIM (akT, TUMOTe3a, 3aKOH, TEOpHs,
aHaIM3, CHUHTE3, KiacCHU(UKAIMs, MEePUOJAUYHOCTH, HAOIIOICHNE, YKCIEPUMEHT, MOICTUPOBAHHE,
U3MEPEHUE, MO/IENb, SIBJICHUE, TAPHUKOBBINA d(DPEKT, TEXHOTIOTHS, MaTePUAIIHI.

®dusnka: Marepus, aroMm, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWA, H30TOIIbI,
pPaIMOaKTUBHOCTh,  MOJIEKYJIa,  DJIEKTPUUYECKHH  3apsl, TPOBOJHUKH,  IMOJYIPOBOJIHHUKH,
JUDJICKTPUKHU, (POTODRIIEMEHT, BEIIECTBO, TEIO, O00BEM, arperaTHOE COCTOSHHE BEIEeCTBa, ras,
pacTBOp, paCTBOPUMOCTh, KpUCTAJUTMUECKasT PEMIETKA, CIUIaBbl, (PU3UYECKHUE BEITUYHHBI, €TMHUIIBI
U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COoMHILE.

buonorus: ¢orocunTe3, npixanue, Ouocdepa, IKOCHCTEMa, MUHEpaIbHBIC YAOOpECHHS,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOJBI, TIOJIE3HBIC
HCKOMaeMble, TOIIUBO, BOJHBIE PECYPCHI.

Iaanupyemblie pe3yabTaThbl OCBOEHHS MPOrPaMMBbI

JIndHOCTHDBIE Pe3yaIbTaThI:

JINYHOCTHBIE pe3y/JbTarbl OCBOECHHMS IPOrPaMMbI 110 OHOJIOTMH OCHOBHOTO — OOIIEro
00pa3oBaHMsl JIOJDKHBI OTPaXaTh TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTHUBHBIX IIEHHOCTHBIX OPHEHTAI[MH M PACIIMPEHHE OIbITa JCITENLHOCTH HA €€ OCHOBE W B
NpOIECCe pean3aldi OCHOBHBIX HAlpaBJICHUN BOCIUTATEIBHOW AEATEILHOCTH, B TOM YHCIE B
JaCTH:

1) rpasKIaHCKOro BOCIIUTAHHUS :

TOTOBHOCTH K KOHCTPYKTHBHON COBMECTHOM JEATEILHOCTH ITPHU BBITIOJHEHNUH UCCIIEI0BAHUI 1
IPOEKTOB, CTPEMIICHHE K B3aMMOIIOHUMAHHUIO U B3aMMOIIOMOIIIH;

2) NaTPMOTHYECKOr 0 BOCIIUTAHMSI:

OTHOILIIEHHE K OHMOJOTMM KaKk K BaKHOM COCTABISIOMICH KyJIbTYPBI, TOPIOCTH 3a BKJIA]
POCCHICKHX U COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOI OHOJIIOrHYECKOM HAYKH
3) IyXOBHO-HPABCTBEHHOI 0 BOCIIATAHMS:

TOTOBHOCTH OIIEHMBATh TOBEJCHHUE W TIOCTYIKH C TO3MI[MH HPABCTBEHHBIX HOPM M HOPM
HKOJIOTHYECKOMN KYIbTYPHI;

MOHMMAaHHWE 3HAYMMOCTH HPABCTBEHHOTO AaCMEKTa JIEITEIHHOCTH YeJioBeKa
B MEJIMIIMHE ¥ OUOJIOTHH;
4) 3CTeTHYECKOr 0 BOCIUTAHUS:

MOHMMAaHHE POJIM OHOJIOTHH B (POPMHUPOBAHUH ICTETUUECKOM KYJIBTYpPBI JIHUHOCTH;

5) ¢pusnueckoro BOCITHTAHUSA, (¢ opMup oBaHust KYJBTYPbI 3/10p OBbSI n
IMOIMOHATLHOr 0 GJIAr MOy UHsI:
OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3J0POBBIO M YCTAaHOBKA Ha 3J0POBBIN 00Opa3
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KU3ZHU (3mopoBoe  mHTaHHE, coOmoieHne TUTUEHUYECKUX  MpaBUiI | HOPM,
cOaTaHCHPOBAHHBIN PEXKHUM 3aHATUI M OTIBIXA, pEry/IsspHas pU3nvYeckas aKTHBHOCTD);

OCO3HAHME TMOCJICACTBHIA ¥ HENPHUITHE BPEAHBIX MPUBBIYCK (YIOTpeOICHHE aJIKOTOJIs,
HApKOTHKOB, KYPEHHE) M UHBIX (GOpM Bpesa Uil (PU3NIECKOTO M ICUXHUECKOTO 30 POBbS;

COOMIO/IEHUE TpaBWJI OE30MACHOCTH, B TOM 4YHCIIE HABBIKA O€30MAaCHOTO TMOBEACHUS B
MIPUPOJIHOU CPEJIE;

c(OpPMHUPOBAHHOCTh HAaBBIKA PEQIICKCHH, YIPABICHUE COOCTBEHHBIM ASMOIIMOHAIBHBIM
COCTOSIHHEM;

6) TPY10BOT0 BOCIIUTAHUA:

aKTUBHOE YYacTHE€ B pEIICHHWU IPaKTUYECKUX 3ajad (B paMKax CeMbH, 00pa30BaTENIbHOMN
OpraHM3aIiy, HACEIICHHOTO ITYHKTa, Kpas) OWOJIOTMYECKOW W 3KOJOTUYECKOW HAINPaBJICHHOCTH,
HMHTEpEC K MPAKTUUYECKOMY U3YUCHHIO MPodecCuii, CBSI3aHHBIX C OMOJIOTHEH;

7) 3K0JIOTHY€CKOr0 BOCTIMTAHUA:

OpHEHTAllMsl Ha TMPUMEHEHHE OWOJIOTHYECKUX 3HAHWM TMpU pEeIIeHHH 3a7ad B 00JacTH
OKpYKarollenl Cpeibl;

OCO3HAHUE IKOJOTHYECKUX MPOOJIEM U ITyTeH UX PEIICHUS;

TOTOBHOCTh K YYaCTHIO B TPAKTUYECKOW JAESITEIBHOCTH HKOJIOTHYECKOUN HANPaBICHHOCTH,

8) HeHHOCTH HAYYHOI0 NO3HAHUSA:

OpPHEHTAllMsI Ha COBPEMEHHYI0 CHCTEMY HAy4YHBIX TMPEACTaBICHUH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX, B3AMMOCBS3SIX YeJIOBEKA C IPUPOTHON U COIMATIBHOM CPEoi;

MMOHMMAaHHE POJIM OMOJIOTUYECKOW HAyKd B (DOPMHUPOBAHMHM HAYYHOTO MHUPOBO33PEHUS;

pa3BUTHE HAYYHOW JH0003HATEIBLHOCTH, HWHTEpeca K OMOJIOTHYECKOW HayKe, HAaBBHIKOB
HCCTIEI0BATEHCKOM JACSITEIIBHOCTH;

9) ananTanuu 00y4aroIerocss K M3MEHSIOIMMCS YCJIOBUSM COLHAJBHON W

NPUPOAHOM Cpeabl:

a/IeKBaTHasl OLIEHKA U3MEHSIIOIIUXCS YCIIOBUM;

NPUHATHE pelleHuss (MHIUBUAYyalbHOE, B TpyIIle) B M3MEHSIOUIUMXCA YCIOBHUSX Ha
OCHOBAHHWU aHaJIM3a OMOJIOTHUYECKOW HH(POPMAIINH;

IJIAaHUPOBaHUE JICWCTBUM B HOBOW CHUTyalldd Ha OCHOBAaHWM 3HAHWUW OHMOJOTHYECKUX
3aKOHOMEPHOCTEM.

MeTtanpeaMeTHbIe pe3yJabTaThl:

MertanpeaMeTHble pe3ylbTaThl OCBOEHHUS MPOrpamMMbl MO OWOJIOTMH OCHOBHOTO OOILEro
oOpa3oBaHus, [OJDKHBI OTpakaTh OBJIAJICHUE CICAYIOIIMMH YHHBEPCAJIbHBIMU  Y4COHBIMU
NEUCTBUSIMU:

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:

BBISIBIISITh U XapaKTePU30BATh CYIIECTBEHHbIE MMPU3HAKN OHOJOTHYECKUX 0OBEKTOB (SIBICHMUIA);

yCTaHABIMBAaTh CYHICCTBEHHBIH NpPHU3HAK KIACCH(PHUKAUU OHOJOTHYECKUX OOBEKTOB
(sIBJIEHMIA, IPOIIECCOB), OCHOBAHUS JIIsl 000OIIEHUS M CPAaBHEHUS, KPUTEPHUH ITPOBOAMMOIO aHAIIN3A;

Cc y4éTOM TMpPEAsOKEHHOW OHONIOTHYECKOW 3aJauyd  BBIABIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B paCCMATPUBAEMBIX (paKTaxX U HAOIIOACHUSIX, IPEASIaraTb KPUTEPUHU IS BBISIBICHHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUUI;

BBISIBIISATh JEPUIUTHl MH(GOPMALIMU, JAHHBIX, HEOOXOJUMBIX [UIsl PELICHHUS MMOCTABICHHOM
3a/1a4u;

BBISIBIISITh [IPUUMHHO-CIICACTBEHHBIE CBS3M TMPU HM3YyYCHHH OHOJOTHYECKHX SBICHUNH H
MPOLIECCOB, JI€NaTh BBIBOABI C MCIOJIb30BAHUEM JEAYKTHBHBIX U MHAYKTUBHBIX YMO3AKIHOUYEHUH,
YMO3aKIIOUeHUH MO aHaloThH, (GOPMYIHPOBATH THUIOTE3bI O B3aUMOCBS3SX;

CaMOCTOSITENILHO BBIOMpATh CIOCOO pelieHus ydyeOHOW OnoJIoThyecKoil 3a1auu (CpaBHHUBATH
HECKOJIbKO BapHaHTOB pelIeHHs, BbIOMpaTh Haubosee MOIXOISAIIUNA C Yy4ETOM CaMOCTOSITENHHO
BBIZICTICHHBIX KPUTEPHUEB).

ba3zoBble uccienoBare/ibCKue 1eHCTBUA:

HCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT NO3HAHUS;

(GhopMynTUpOBaTh BOIMPOCHL, (DUKCHPYIOMIME pa3pblB MEXAY pEaTbHBIM U KEIaTEIbHBIM
COCTOSTHUEM CHUTYallud, O0OBbEKTa, U CAMOCTOSITEIHHO YCTaHABIMBATh UCKOMOE U JIaHHOE,
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(dbopMupOBaTh THIIOTE3Y OO0 HMCTHHHOCTH COOCTBEHHBIX CYKICHUH, apTyMEHTHPOBATH CBOIO
MO3UIIHNIO, MHCHHE;

IPOBOJUTH IO CAMOCTOATENBHO COCTAaBJICHHOMY IUIAHY HaONIOJCHHE, HECIOXKHBIN
OMOJIOTUYECKUN OKCIEPUMEHT, HEOOJBIIOE HCCIEOBAHNE M0 YCTAaHOBJIEHHIO OCOOCHHOCTEH
Ouosornyeckoro  obwvekra  (mpouecca) — M3y4eHHUs,  NPUUYMHHO-CICACTBEHHBIX CBSI3eH U
3aBUCHUMOCTEH OMOIIOTHUECKUX 0OBEKTOB MEXIy COOOIA;

OIICHMBATh Ha TMPHUMEHUMOCTh W JOCTOBEPHOCTh HH(OPMAIUIO, TOIYUYECHHYIO B XOJ€
HaAOJIOICHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSITENIEHO (OPMYITUpPOBaTH OOOOIIEHMS W BBIBOABI 1O pe3yibTaTaM MPOBEAEHHOTO
HAOJIOIEHUS, DKCIIEPUMEHTa, BIIAJETh MHCTPYMEHTAMH OLEHKH JOCTOBEPHOCTH IMOJyYEHHBIX
BBIBOJIOB U 00OOIIEHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHEHIIEee pPa3BUTHE OHOJOTHYECKHX IPOIECCOB M HX
MOCJICJICTBUSL B AHAJIOTHMYHBIX WM CXOJHBIX CHTYAIHSX, 4 TAKXKE BBIJIBHTATH MPEIIIOJIOKCHHS
00 MX pa3BUTHU B HOBBIX YCIIOBHSX H KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

MPUMEHATh PA3JIMYHBIE METOJbl, HHCTPYMEHTBI M 3alpoChl IPH TIOUCKE W OTOOpe
Oonosornyeckoil MH(pOpMaNMKM WM JaHHBIX M3 HCTOYHHKOB C YYETOM MPEUIOKEHHON y4eOHOU
OMOJIOrMYECKOM 3aJ1a4H;

BBIOMpATh, aHANM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH OHMOJOTHUYECKYIO
WHGOPMAIIHIO PA3INIHBIX BUAOB M POPM NIPEICTABICHHUS;

HAXOJIUTh CXOJIHBIE apTyMEHTHI (ITOATBEPIKAAFONINE WITH OTIPOBEPTAIOIINE OHY U TY K€ HICTO,
BEPCHIO) B PA3IMIHBIX HH(OOPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAJIBHYIO (POpMY Ipe/icTaBiIeHHs] HUHPOPMALUU U

WILTIOCTPUPOBATh pelIacMble 3aJaddl HECJIOKHBIMH CXEMaMH, TuarpaMMaMH, WHOUN

rpaguKoi U ©X KOMOMHAIMSIMU;

OIICHUBATh HAAEKHOCTh OHOJIOTUYECKOM HWHGOPMALKUU MO KPUTEPUSM, MPEII0KEHHBIM
yauTeneMm uiu chopMyIUpOBaHHBIM CAMOCTOSTEILHO;

3alIOMUHATh U CUCTEMATU3UPOBATH OMOJOTMYECKYI0 HH(OPMALIHIO.

KoMMyHMKaTUBHbIE YHHUBeEpPCaJbHbIe y4eOHbIe 1eHCTBUSA

Oo0umenne:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYXKACHUS, BhIpAXKaTb 3MOIMU B IMPOLIECCE BBIMOJIHEHUS
MPaKTUYECKHUX U J1ab0paTOPHBIX padoT;

BbIpaXKaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MHUCbMEHHBIX TEKCTAX;

pacrno3HaBaTh HEBEepOaIbHBIE CPEICTBA OOIIEHUs, MOHUMATh 3HAYEHHUE COLIMATLHBIX 3HAKOB,
3HaTh W PACMO3HABaTh MPEINOCHUIKM KOH(MIMKTHBIX CUTYallMil M CMSr4aTth KOH(MIMKTHL, BECTH
MIEPETOBOPHI;

MOHUMATh HAMEpPEHUsl IPYruX, MPOSBIATh YBAXKUTEIHLHOE OTHOLIEHHE K COOECETHHKY U B
KOPpEKTHOH opMe GopMyIHpPOBaTH CBOM BO3PAKECHHUS;

B XOJe Juanora W (WiaM) IUCKYCCHUU 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOi
OMOJIOTMYECKON TeMbI U BBICKA3bIBATh MJICH, HAICJICHHbIC HAa pellleHHe OMOJOTUYECKOW 3ajaud U
nojJiep>kanue 61arokenaTeIbHOCTH OOIIEeHUS;

COTIOCTABJIATh CBOM CYXKJICHUS C CYKICHHSIMH JIPYTHMX YYaCTHUKOB AMANora, 0OHapyKUBaTh
pasnuyue U CXO/ACTBO TO3UIIHIA;

NyOMMYHO  TPEACTaBISATH  Pe3yidbTaThl  BBINOJHEHHOTO  OHMOJOTMYECKOTO  OMbITa
(dKCcTIepuMeHTa, UCCIIeI0BaHUs, IPOCKTA);

CaMOCTOSITENILHO BBIOMpaTh (opmar BBICTYIJICHUS C Y4ETOM 3a4ad Mpe3eHTAluH |
O0COOCHHOCTEH ayAUTOPUH U B COOTBETCTBHM C HUM COCTABIJISITh YCTHBIE U MTUCHMEHHBIE TEKCTHI C
MCIOJIb30BaHNEM WILTIOCTPATUBHBIX MaTEPHUAJIOB.

CoBMecTHas1 1eSITeJIbLHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMaHTHOM M WHIWBUIYATbHOW pabOTHI TpU
pelIeHNH KOHKPETHON OMOJIOTHYecKOM MpoOiaeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh NMPUMEHEHHS
TPYNIOBHIX (POPM B3aUMOICHCTBUS NPH PEIICHUHU TIOCTABICHHON y4eOHOH 3a1auu;

MPUHUMATh IeJb COBMECTHOW JIEATENbHOCTH, KOJIJIEKTUBHO CTPOUTH MACWCTBHUS TO €€
JOCTIDKEHUIO:  PAaCHpeleNsiTh pPOJIM, JIOTOBapUBaThCs, OOCYXKIAaTh IMpoOLEecC M pe3yibTar
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COBMECTHOH paloThl, yMeTh 0000IIaTh MHEHHS HECKOJBKHX JIIOJIEH, IPOSBIATh TOTOBHOCTD
PYKOBOJIUTB, BBITIOJIHATH MOPYYEHUS, IO TIMHATHCS;

IUTAHUPOBATh OPraHU3aIMI0O COBMECTHOH pabOThI, OIpPENeNsATh CBOIO poiib (¢ yu€ToMm
IIPEANIOYTEHUH M BO3MOYKHOCTEW BCEX YYACTHUKOB B3aUMOJIEHCTBUS), pPACIPEAEIATh 3a1a4yu
MEXJly WIEHaMH KOMAaH]Ibl, Y4acCTBOBaTb B TPYMIOBBIX (opmax paboTsl (0OCYyXaeHHs, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMBI U HHBIE);

BBIIIOJIHATh CBOIO 4YacTb pabOThl, JOCTUraTh KayeCTBEHHOTO pe3ysbTaTa II0 CBOEMY
HANPaBJICHUIO U KOOPIUHUPOBATH CBOU JICHCTBHSI C IPYTUMH YICHAMU KOMAaH/IbI;

OIICHMBAaTh Kaye€CTBO CBOEro BKJIaJa B OOHIMH MPOAYKT IO KPUTEPUSAM, CAMOCTOATEIBHO
cOpPMYIMPOBAHHBIM yYaCTHUKAMU B3aMMOJICHCTBHS, CpaBHUBATH PE3YJIbTaThl C HCXOJHOU
3aJaueil W BKIAJ KaXJOTO WIeHA KOMaHAbI B JIOCTIDKEHHE PE3ylIbTaTOB, DPA3eNiATh cdepy
OTBETCTBEHHOCTH U TMPOSIBIATb FOTOBHOCTH K IIPEIOCTABIICHUIO OTUETA MEpE IPYMIION;

OBJIAJIETh CUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHBHBIX JEHCTBHI, KOTOpasoOecneunBaeT
c(OpPMUPOBAHHOCTh COIMAJIBHBIX HABBIKOB M 3MOIMOHAJIBHOI'O MHTEJIEKTa OOyJaroINXCs.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE TeiicTBUSA

Camoopranu3anusi:

BBISBJIATH TIPOOJIEMBI JUISi pEIICHUS B JKMU3HEHHBIX M YUYEOHBIX CHTYalUsX, UCTIOIB3YS
OUOJIOTHYECKUEe 3HAHUS;

OpPUEHTHUPOBATHCS B PA3IMYHBIX TOIX0/IaX MPUHATHS PEIICHUH (MHINBHIYAIbHOE, IPUHSATHE
pelIeHus B IpyIIe, IPUHITHE PELIEHUH Tpynoil);

CaMOCTOSITEJIBHO COCTaBJISTh AITOPUTM peUIeHHs] 3ajadd (MM €ro 4YacTb), BHIOMpPATh
croco6 pemieHus ydeOHOUM Ouosornyeckoil 3agauyd € y4€TOM HMMEIOIIHUXCS PEeCcypcoB U
cOOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHPOBATh MpeijaraéMble BapUaHThl pEIICHUN;

COCTaBIIATh IUIaH JEeHCTBUM (TUIaH peanu3alMd HaMEUYEHHOTO alrOpUTMa pEeUIeHHs),
KOPPEKTUPOBATH MPEATIOKEHHBIA aITOPUTM C YIETOM MOJTy4EHHUSI HOBBIX OMOJIOTHYECKUX 3HAaHUH 00
M3y4aeMOM OHOJIOTUYECKOM OOBEKTE;

JieNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh CIIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMH U PE(IICKCHH;

JaBaTh OLIEHKY CUTYallUH U Mpeajiararh IiaH e€ H3MeHEeHHUS;

YUUTHIBaTh KOHTEKCT U MPEIBUACTh TPYIAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH IPU PELICHUH
y4eOHOM OMOJIOTMYECKOM 3a7aud, aJaliTUPOBAaTh PEIICHUE K MEHSIOMUMCS OOCTOSTEIHCTBAM;

OOBSACHATh MPHUYMHBI JOCTHXKEHUS (HEJOCTHKEHMS) Ppe3ylbTaTOB JESTeNIbHOCTH, 1aBaTh
OLICHKY MPUOOPETEHHOMY ONBITY, YMETh HAXOIWTh IMO3UTHUBHOE B IIPOM3OMICANICH CUTYyallUU;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOATEILCTB, U3MEHUBLINXCS
CUTYaIiii, yCTAHOBJICHHBIX OLUIMOOK, BOZHUKIIUX TPYAHOCTEI;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa 1EJI U YCIOBHSIM;

pa3nuyath, Ha3bIBaTh U YIPABISATh COOCTBEHHBIMU IMOLUSMU U SMOLUSMU JAPYTHX;

BBISIBIISITh M aHAJIM3UPOBATh IPUYUHBI YMOLIUA;

CTaBUTh ce0s Ha MECTO APYroro 4esloBeKa, MOHWMAaTh MOTHUBBI U HAaMEPEHHUS JPYroro;

PEryIupoBaTh CIOCOO BHIPAKESHUS SMOLIHH.

IIpunsiTue cedst U Apyrux:

OCO3HAHHO OTHOCUTBCSA K IPYroMy 4elOBEKY, €r0 MHEHHUIO;

MpU3HABATh CBOE MPABO Ha OLIMOKY U TAKOE e MPaBo JAPYroro;

OTKPBITOCTh cebe U APYruM;

0CO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAZIETh CHCTEMON YHMBEPCAJIbHBIX YUEOHBIX pETYISATUBHBIX JEHCTBHM, KoTOpas
oOecrieunBaeT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK JINUHOCTHU (BHYTPEHHSISI TO3UIMS JINYHOCTH),
U OKU3HEHHBIX HABBIKOB JIMYHOCTH (ympaBieHHs c000#, CaMOIUCHMIIIMHBL, YCTOWYUBOTO
TTOBEJICHU).

IIpeaMeTHbIe pe3yabTAThI:

B cocraBe mpeaMETHBIX pPE3YJIbTAaTOB [0 OCBOCHHIO 0053aTENIbHOTO  COJAEpIKaHus,
YCTaHOBJICHHOTO  JaHHON  (enepanbHO  pabodeld mporpamMMoil, BBIAENSAIOT: OCBOCHHBIE
oOyJaromuMuCs HaydyHble 3HAaHUS, YMEHHMs M CIOCOOBl JeMcTBUM, crenupuueckue s
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peIMeTHON oOmactu «XUMHUS», BUABl ACATCIBHOCTH 10 TONYyYEHUIO HOBOTO 3HAHHWS, €TO
WHTEPIIPETAINH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAIIHSIX.

K koHiy oOydyenuss B 8 kJjiacce mpeaMeTHBIC Pe3yabTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:

pacKphIBaTh CMBIC OCHOBHBIX XUMUYECKHX TIOHATHUW: aTroM, MOJEKYJa, XUMUYCCKHMA
3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECh (OJHOPOJHAS W HEOJHOPOJIHAs),
BAJICHTHOCTh, OTHOCHTEJbHAS aTOMHAash M MOJICKYJSIpHAsS Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHAS] Macca, MaccoBast JIOJISI XAMUYECKOTO 3JIEMEHTA B COSIMHCHUHY, MOJIAPHBIA 00BEM, OKCHI,
KHCIIOTa, OCHOBaHHWE, COJIb, MICKTPOOTPHUIIATEIBHOCTh, CTCTICHb OKUCIICHHSI, XUMUYICCKas PeaKIIHs,
KJIaCCU(UKAIUS PEAKIMiA: PEaKIUU COCJAMHCHUS, PEaKIHUU PAa3JIOKCHHsI, PEAKIMH 3aMCIICHUS,
peakiuu oOMEHa, 9K30- M JHIAOTEPMHUYSCKUE PEAKIMH, TETUIOBOHM 3((deKT peakmuu, sapo aToma,
AJIEKTPOHHBIM CJIOW aToma, aToOMHas OpOuTalb, paauyC aToMa, XUMUYECKas CBS3b,

MOJISIpHAs W HEMOJIApHAsT KOBAJICHTHAsl CBs3b, MOHHAS CBS3b, WOH, KAaTHOH, aHWOH, PacTBOP,
MaccoBasi JIOJISI BeIECTBa (MPOIIEHTHAS KOHIICHTPAIIHSI) B PACTBOPE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKUX MOHATUNA W MPUMEHSTH 3TH TOHSTHS
IIPY ONTMCAHUH BEIIECTB U MX MIPEBPAICHHIA;

WCII0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JJIsSi COCTaBJICHUS (POPMYNT BEIIECTB WM YpaBHEHUU
XUMHUUYECKUX PEAKIINH;

OTIPEJICIIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHECHUSX, CTCTICHb OKUCIICHUS
JJIEMEHTOB B OWHAPHBIX COCIUHCHHSX, MPHHAUICKHOCTh BEIISCTB K OMNPEICIIEHHOMY KJaccy
COCIIMHEHUHN 1Mo (GopMyriaM, BHJ XHUMHYECKOHW CBsI3W (KOBAJICHTHAS U MOHHAS) B HCOPTaHWYICCKUX
COCITMHEHUSX;

packpbiBaTh cMmbich Ilepuoamdeckoro 3axkonHa J[.MI. MengeneeBa: AeMOHCTPUPOBATH
MOHMMAHKE TEPUOINICCKON 3aBUCUMOCTH CBOWCTB XMMHYCCKHX JJIEMEHTOB OT HX IOJIOKCHHS
B [lepmomuveckoll CHCTeMe, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, TIOCTOSHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOTO Y4€HHs1, 3aKOHa ABOTAJIpo;

OTHCHIBATh M XapakTepu3oBaTh TabnuuyHyio (opmy lleprnoanyeckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: pa3auyaTh MOHATHS «rJaBHas moarpymma (A-rpymnma)» u «nobouHas moarpymnma (b-
rpynmna)», Majable U OOJBIIHE MEePUOJIBI, COOTHOCHTh 0003HAYEHHUS, KOTOPhIE UMEIOTCSl B TaOJIHIIS
«Ileppognyeckass cucrema xuMuueckux annementoB J.M. MengeneeBay ¢  YUCIOBBIMHU
XapaKTepUCTUKaMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB M 3aps] sjapa, oOriee
YHCIIO 3JEKTPOHOB MU paclpeieseHUe UX M0 AIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHYECKHE OJEMEHThl, HEOPraHW4yeckhe BeIIeCTBa, XUMUYECKUE
peakuuu (10 YUCIY U COCTAaBY YYaCTBYIOUIMX B PEAKIMH BEUIECTB, IO TEIIOBOMY 3(h(DEKTY);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKUE CBOICTBA BEILIECTB PAa3IMUHBIX KIIACCOB,
MOATBEpK/Iasi ONMUCAaHUE MPUMEPAMU MOJICKYJSPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKHX
peaKIuii;

MIPOTrHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX KaueCTBEHHOIO COCTaBa,
BO3MOYHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (QopMyle COeTUHEHHs, MacCOBYIO JOJIO BEIIECTBA B pacCTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKIny;

MIPUMEHSITH OCHOBHBIE OTIEPALIMU MBICIIUTEIBHOM NESTeIbHOCTH — aHAJIN3 U CUHTE3, CPaBHEHHE,
00001IeHne, crucTeMaTH3alnio, KIacCU(pUKAIUIO, BBISBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSI3EH —
JUIS W3y4CHHs] CBOICTB BEIIECTB W XUMHUYECKHX PEaKIMil, €CTECTBEHHO-HAYUYHbIE METO/IbI
MO3HAHUS — Ha0II0/IeHUE, H3MEPEHUE, MOISIUPOBAHNE, SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh  MpaBWJIaM  TOJB30BAaHUS ~ XUMHUYECKOW  MOCynoil W 1mabopaTopHBIM
obopynoBaHueM, a TakKe TpaBWiaM oOOpalleHus C BelIeCTBAaMU B COOTBETCTBHUHM C
WHCTPYKIUSMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKHX OIBITOB 10 MOJIYUYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJOPOAAa U KHCIOpPOJa), MPUTOTOBIECHHUIO PACTBOPOB C OMpEAenEHHOM
MaccoBOM JIoJie pacTBOPEHHOTO BEIIECTBa, IUIAHUPOBATH U  IMPOBOAMTH XUMHYECKUE
OKCIEPUMEHTHI M0 PACMO3HABAHUIO PACTBOPOB INEJIOYEH M KUCIOT C MOMOIIBIO WHIAMNKATOPOB
(makmyc, GpeHondTanenH, METHIOPAHXK U JpyTHe).
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K xonmy oOydeHuss B 9 kiacce TpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMHPOBAHHOCTh Yy OOYyYarOIIUXCS YMEHHMH: pPAacKpbIBaTh CMBICT OCHOBHBIX
XMUMHMUYECKUX TMOHATUN: XMMHUYECKUH DJIEMEHT, aToM, MOJIEKYyJa, MOH, KaTUOH, aHUOH, IIPOCTOE
BELIECTBO, CJIO)KHOE BEILIECTBO, BAJIEHTHOCTb, AIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCIIECHHUS,
XUMUYECKasi peaKiysi, XUMUYECKas CBSA3b, TEINIOBOH 3(dekT peakumuu, Moib, MOJSPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEIJIEKTPOIMUTHI, SJIEKTPOIUTUYECKAS IUCCOLMALUS, PEAKLIMH HOHHOTO
oOMeHa, KaTalm3aTop, XHMHYECKOE paBHOBECHE, OOpaTHUMble W HeOoOpaTUMBbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, OKHCIUTEIb, BOCCTAaHOBUTENb, OKHUCICHUE W
BOCCTAHOBJICHHE, QJUIOTPONHs, aM(pOTEPHOCTb, XWMHUYECKas CBA3b (KOBAJICHTHAs, MOHHAs,
MeTalyIn4yecKasl), KpUCTAJUIMUECKas  pelmeéTKa, KOppO3Us  METauloB,  CIUIaBbl, CKOPOCTb
XUMHUYECKOM pPEakUuu, MIpeneiabHo nonycrumas koHueHtpauus IIJIK Bemecrtsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX HMOHSATHH U MPUMEHSATHITH MOHSTUS
IIPY OIIMCAHUH BEILIECTB U UX IPEBPALCHUIA;

HCI0JIb30BAaTh XMMHUYECKYI0 CHMBOJIMKY JJIsi COCTaBJIEHUS (OPMYN BELIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIINH;

OTPEENATh BaJEHTHOCTb M CTENEHb OKHUCIEHUS XUMHUYECKHX JJIEMEHTOB B COEIUHEHMSIX
pPa3IMYHOIO COCTaBa, MPHUHAUIEKHOCTh BEUIECTB K OMNPEIENEHHOMY KJIAcCy COEAMHEHUH 10
dbopmynaMm, BUJ XUMUYECKOW CBA3M (KOBAJIEHTHAsl, MOHHAs, METANIMYECKasl) B HEOPraHUYECKUX
COEIMHEHUAX, 3apsA] MOHA MO XHMMHUYECKOH (opmyne, Xapakrep cpelsl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEAMHEHUMN, THIl KPUCTAIIIMYECKON PEHIETKH KOHKPETHOTO BEIECTBA;

packpsiBaTh cmbicia Ilepuoanueckoro 3akona /.M. MenzaeneeBa W JEMOHCTPUPOBATH €rO
MOHMMAaHMEe: OIMHCHIBATh U XapakTepu3oBaTh TabauuHylo ¢opmy Ilepuoauueckoir  cucTemsl
XMMHMUYECKUX BJIEMEHTOB: pa3iMyaTh MOHATUS «TJIaBHas moArpymnmna (A-rpymnma)» U «1obodHas
noarpynna (b-rpynma)», manble U OOJbIIME MEPUOMABI, COOTHOCUTH OO0O3HAUEHUS, KOTOpbIE
UMEIOTCS B TEPUOJAWYECKON TaliuIle, C YHCIOBBIMU XapaKTEpUCTUKAMU CTPOEHHSI aTOMOB
XUMUYECKUX IEMEHTOB (COCTaB M 3apsiz spa, oOlIee YHUCIO MEKTPOHOB U paclpeielIeHue Ux 1o
JIEKTPOHHBIM CJI0SIM), OOBSCHAThH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U MX
COEJIMHEHUH B IIpejieslaX MaJIbIX MIEPHOO0B U [TIABHBIX MOATPYII ¢ Y4ETOM CTPOEHHSI UX ATOMOB;

KJIaccu(UIUPOBaTh XUMHUYECKUE DJIEMEHThl, HEOPraHMYECKHE BEILIECTBA, XUMHUYECKHUE
peakuuu (M0 YMCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUM BEIECTB, IO TEIIOBOMY 3((deKTy, mo
M3MEHEHMIO CTEIIeHEH OKHUCIIEHUSI XUMUUECKUX AJIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME W CHENU(UUECKUEe XUMHUYECKHE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEIECTB, MOATBEPXKAas ONMCAHWE NPUMEPAMHU MOJIEKYJIPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIINH;

COCTaBJIAITh YPAaBHEHMs AJIEKTPOJIMTUYECKON AMCCOLMALMM KUCIIOT, IIeJIoYed U coJieH,
IOJIHBIE W COKpalI€HHblE YpAaBHEHHUS pPEaKIMM HOHHOrO OOMEHa, YpaBHEHHs peakiuil,
MOJATBEPXKAAIOIINX CYILIECTBOBAHNE M'€HETUUECKON CBSI3U MEXKY BELIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKkpelBaTh  CYHIHOCTb  OKHUCJIMTEIBbHO-BOCCTAHOBHUTEIBHBIX ~ PEAKUUH  MOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOTO OajlaHca ATUX PEaKLMA;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXHOCTU
IPOTEKaHUsI XUMUYECKUX ITPEBPAILEHUI B pa3IMYHbIX YCIOBHUSAX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MacCOBYIO
JI0JIF0 XUMHYECKOro 3JeMEHTa Mo (GopMmysie COEIUHEHHUs, MAacCOBYIO IOJIO BELIECTBA B pacTBOpE,
IIPOBOJIUTH PACU€Thl 0 YPAaBHEHUIO XUMUUECKOH peaKlnu;

coOmogaTh  IpaBUja  MOJB30BaHMS  XUMHUYECKOH  mocymoil M ;1abopaTopHbIM
o0OpyZ0BaHHEM, a TaKKe MpaBujia OOpallleHHs] ¢ BEIIeCTBAMH B COOTBETCTBUM C MHCTPYKIMSAMHU
10 BBIIOJHEHHUIO Ja00OPaTOPHBIX XUMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO Ia3000pa3HbIX
BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

IIPOBOJUTHh PEAKUMH, MOATBEPKAAOIINE KAueCTBEHHBI COCTAaB Ppa3INMYHBIX BEIECTB:
pacro3HaBaTh OIBITHBIM MYTEM XJIOpHUI-, OpoMua-, HoauA-, KapOoHat-, docdaT-, cuiaMkar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIIKE B
BOJHBIX paCTBOPaX HEOPraHMYECKUX BEIIECTB;

IIPUMEHSTH OCHOBHBIE OIIEPALINU MBICIIUTENBHOMN JEATENIBHOCTH — AHAJIN3 U CUHTE3, CPAaBHEHHUE,
0000I11eHne, CHCTEMAaTU3alUI0, BBISBICHHE NPUYUHHO-CIEICTBEHHBIX CBSI3€H — JUIS HM3y4eHUs
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CBOMCTB

BCIICCTB

XUMHUYECKUX PEAKIUH,

Ha0Jr0/IeHNEe, U3MEPEHNE, MOACTHPOBAHNE, SKCIIEPUMEHT (PEaTbHbBIN U MBICTICHHBIN).

TemaTn4eckoe IJIAHUPOBaHHUE

CCTCCTBCHHO-HAYYHBIC MCTOJbI ITO3HAHUA —

8 KUIIACC
Ne | HammeHnoBan Moayas padouei KoJi-oB Buabl npoBepoYHbIX padoT
n/n | ue pas3iesioB u NporpaMMbl BOCIIUTAHUS 4acoB
TeM «IIK0IBHBIA YPOK» Ipakrtn | JaGopat | Kontpo
nporpamMmal YyecKue OpHBbIE JbHbIE
padoThl | ONBITHI | pPadoThI
1 | [lepBonavanbu | 1 cenTsOps - [leHp 3HaHMIA 23 2 3 1
bl€ 13 cents1bps - BcemupHslii
XUMUYECKUE JIEHB KYypaBJs
MTOHATHUSA 4 okts0ps - BceMupHblii eHb
YKUBOTHBIX
2 | Kucnopog. 30 HosiOpst - BcemupHBIi J1eHB 9 2
Bosayx. JIOMAIITHUX KUBOTHBIX
Bonopon 3 nexabpss - MexayHapOIHbIN
JIEHb OOPBOBI C MECTUITHIAMH
3 | Bona. 20 oktsiOpst - MexTyHapOJHBII 7 1 1
PactBops1 JIEHb JICHUBIIA
23 wutons - BceMupHbIi 1€Hb
3aIIUTHl MOPCKUX
MJIEKOTTHTAFOIIINX
4 | KomnuectBeHH | 14 gexaOps - MexayHapo HBINA 5
bl€ OTHOLIEHUS | A€Hb 00€3bsH
B XUMUU 1 anpesnst - MexayHapoHbIN
JIeHb MTHUII
5 | Baxueiimmue 15 cenrs16ps - Poccuiickue mHH 11 1 5 1
KJIaCChI aeca
HEOpPraHW4YeCK | 6 okTsa0ps - BceMupHBI J€HB
ux OXpaHbl MECT OOUTAHUI
COCIMHEHUN 31 okts6ps - MK ayHAPO JHBIIH
neHb YepHoro mopst
6 | CtpoeHue 22 anpens - Jlens 3emiu 8 1
BEIllECTBA. 3 wmas - BcemupHbli JeHb
XumMuueckas ComnHia
CBSI3b 5 nexadps - JleHb BoJIOHTEPA B
Poccun
7 | [lepnoauaecku 5
1 3aKOH
Hroro 68 6 8 4
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https://www.calend.ru/holidays/0/0/3219/
https://www.calend.ru/holidays/0/0/3219/
https://www.calend.ru/holidays/0/0/3133/
https://www.calend.ru/holidays/0/0/3133/
https://www.calend.ru/holidays/0/0/3653/
https://www.calend.ru/holidays/0/0/3653/
https://www.calend.ru/holidays/0/0/3054/
https://www.calend.ru/holidays/0/0/3054/
https://www.calend.ru/holidays/0/0/3054/
https://www.calend.ru/holidays/0/0/3123/
https://www.calend.ru/holidays/0/0/3123/
https://www.calend.ru/holidays/0/0/720/
https://www.calend.ru/holidays/0/0/720/
https://www.calend.ru/holidays/0/0/1728/
https://www.calend.ru/holidays/0/0/1728/
https://www.calend.ru/holidays/0/0/3058/
https://www.calend.ru/holidays/0/0/2023/
https://www.calend.ru/holidays/0/0/2023/

9 KUIACC

Ne | HammenoBanue Mopyas paboueit Koa-Bo Bujbl npoBepouYHbIX padoT
1/ | pa3geaoB U TeM NPOrpaMmbl yacoB | IIpakrtuu | Jladopa | Kontpo
NPorpamMmbl BOCIIMTAHUS ecKue TOpPHbIE | JIbHbIE
«IKkoabHBIH YPOK» paboThbl | ONbITHI | padoThI
1 | MuorooGpa3ue 30 cenTs6ps - 14 2 1
XUMUYECKUX peakuui | BceMHUpHBIN JeHb MOPSL.
4 OKTA0ps -
MexnyHapoaHbli JI€Hb
YKUBOTHBIX.
2 | Muoroo6pasue 11 suBaps - 45 5 13 1
XUMHUUYECKHUX BelllecTB | Becepoccuiickuil 1eHb
3aI0BETHUKOB 1
HAI[MOHAJIbHBIX MTAPKOB.
8 (eBpans - JleHb
POCCUICKON HAaYKHU.
3 | Kparkwii 0030p | 1 ampens - 9 1
BAKHEUIINX MexayHapoaHbIi IEHb
OpraHUYECKUX TITHIL.
BEIIIECTB 7 anpens - BceMHupHBI
JI€Hb 3JI0POBbSI.
Htoro 68 7 14 4
YuyeOHo-MeTOANYECKOE O0ecneueHre 00pPa30BaTeJILHOIO Npouecca
Oobs3aTesibHBbIE YYeOHbIe MATEPHAJIbI VISl YYeHHKA
Y4eOHUKH
Xumus. 8 kiace: yae0. 1 o0mieoOpa3oBart. opraHU3aluid ¢ MPUJI. Ha AIEKTPOH.
Hocutene (DVD) / T'. E. Pymsutuc, ®. I'. ®enpaman. — M. : [Ipocsemienue, 2014, —
208 c.
Xumus. 9 kiace : yue0. mjst 001meo0pa3oBaT. OpraHu3aIdid ¢ TPHJI. Ha DJICKTPOH.
nocutene (DVD) / T'. E. Pymsutuc, ®. I'. ®enpaman. — M. : IIpoceemenue, 2014. — 208
c.
MeToanyeckue MaTepuasbl 1JIsl YUUTEIs
DJIeKTPOHHBbIE pecypchl
1) http://window.edu.ru/
2) https://resh.edu.ru/
3) https://uchebnik.mos.ru/
4) https://www.yaklass.ru/
5) http://nrc.edu.ru/est/r4/index.html
6) http://www.floranimal.ru/

DVD-npunoxenne k yueOHUKY Xumus: 8, 9 Ki1.
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http://window.edu.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/
https://www.yaklass.ru/
http://nrc.edu.ru/est/r4/index.html
http://www.floranimal.ru/
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