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NNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha ypOBHE OCHOBHOT'O OOLIET0 0Opa30BaHMs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero o6pazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHOU
paboueil mporpaMMbl BOCIIUTAHHS M C Y4ETOM KOHLEHIIMM IMPEToAaBaHusl y4eOHOro mpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opranu3anusx Poccutickoit deneparum.

[Iporpamma mo xumuM Aa€T TPEACTaBICHUE O WENAX, OOmIel CcTpaTeruu OO0ydeHwus,
BOCIIUTaHUsI U pPa3BUTHA OOYyYaroIMXCS CpPEACTBaMHU YYEOHOIro IpeaMeTa, YCTaHaBIMBAET
00s13aTesIbHOE MPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpesleieHue ero mno kjaccaM U
CTPYKTYpUPOBAHHE 10 pa3feslaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
Y KaUECTBEHHBIC XaPAKTEPUCTUKH COACPKAHUS, PEKOMEHIyEMYIO ITOCIIE0BATEILHOCTh U3YUYEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTMKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YyJaIOLINXCs, ONIPeIeIIeT BO3MOKHOCTH IIPEAMETA 11 peaTn3aliu
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOM 00Opa30BaTENbHOM MpOrpaMMbl Ha YpOBHE
OCHOBHOTO 001Iero oOpa3oBaHms, a Takke TpeOOBaHWM K pe3yiabTaTaM OOyYeHHs] XUMHUU Ha
YPOBHE IIeJIel U3y4eHHS MPEeaMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIBHOM NESTEILHOCTH
00ydJaromnerocs o OCBOCHUIO0 y4eOHOTO COICpIKaAHMUS.

3HaHUE XUMUH CITY>)KUT OCHOBOH 11 (POpMUPOBAHUS MHUPOBO33PEHUS 00yUarOIIErocs, ero
IpEeICTaBICHUH O MaTEpUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
NPECTaBICHUS O B3aMMOIIPEBPALLCHUAX YHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemeHust TI00anbHBIX MpPoOJEM yCTOHUMBOIO pa3BUTUSL 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUUECKOM, MUILEBON U 3KOJIOTHYeCcKOi 0€30acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3yyenue xumum:

CHOCOOCTBYET pealin3allii BO3MOXHOCTEH Il CaMOPa3BUTHA U (HOPMUPOBAHHS KYIbTYPHI
JUYHOCTH, €€ 001mel 1 QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (HOPMUPOBAHHE MBIIUICHHUS U TBOPUECKUX CHOCOOHOCTEH 00yuarommxcs,
HaBBIKOB MX  CaMOCTOSITEJIbHONH  y4eOHOM  JeATENbHOCTH, AKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKH3HH, TaKk U B
poeCCHOHATIBHOM 1€ TENbHOCTH;

3HAKOMHUT CO CHENM(PUKOH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI LEJIOCTHOTO
B3IJIJA HA CIOMHCTBO IPHUPOABI M 4YEIOBEKA, SBISETCS  OTBETCTBEHHBIM  JTAllOM
B ()OPMHPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0yUaroImuXcs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSM, K TPHPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHbple HampaBlieHHs B OOYYEHHH XHUMHH OO0ECIIEUMBAIOTCS CIEIU(PHUKON COAEpIKaHUS
y4eOHOT0 NpeIMeTa, KOTOPBIN ABJISIETCS MeJarorn4ecky alaiTHPOBAHHBIM OTpayKeHHEM 0a30BOM
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OmHIeEro oOpa3oBaHMsI OPUEHTUPOBAH HA OCBOEHHE
00yYaromKUMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUU, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa coaep:kaHUsl MPOTrpaMMBbl [0 XUMHHM C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK eé€ msydeHuro. ConepkaHME CKIIAABIBAETCS U3 CHUCTEMBI MOHATHH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUITY IIOCJIEJOBATEIBbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

ATOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,
[Iepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;

— YYCHHMsI O CTPOCHMH aTOMa U XMMHUYECKOU CBS3H;

— MPEeICTaBICHUH 00 AIIEKTPOIUTHIECKOHN TUCCOIIMALINYU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUSA PACCMAaTPUBAIOTCS HAa OCHOBE DMIIMPUYECKH IIOJYYECHHBIX U
OCMBICJICHHBIX (JaKTOB, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJJTHOTO YPOBHS K JJPYTOMY, BBITIOJIHSS



GyHKIMY OOBSICHEHHS U TPOTHO3UPOBAHHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTHUECKOTO
NPUMEHEHUS U TTOTYYEHUS U3y4aeMbIX BEIECTB.

OcBoeHHe MporpaMMbl IO XUMHHM CIIOCOOCTBYET (OPMHPOBAHHUIO MPEICTABICHUS O
XUMUYECKOM COCTAaBIAIOIICH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
[EHHOCTHOTO OTHOILIEHHUSI K HAYYHOMY 3HAaHHUIO U METO/IaM MO03HaHuA B Hayke. M3yueHune xumMuun
IPOMCXOIUT C MPUBIICUCHUEM 3HAHHUH U3 paHee H3YUCHHBIX YU4EOHBIX MpeaMeToB: «OKpyKaromui
MHUp», «buonorus. 5—7 kiacce» u «Pusuka. 7 Kiaccy.

[Ipu n3ydeHun XUMUM NPOUCXOAUT (HOPMUPOBAHHUE 3HAHUI OCHOB XMMHUYECKON HAYKH KaK
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEIHHOCTH YeIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/iadya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBl XUMHUECKUX 3HAHUNH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
NpUOOIICHNN K HAYYHBIM METOJIaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIuii, B
GbopMUPOBAaHUM U PA3BUTHUH I[IO3HABATENbHBIX YMEHUH M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEIBHOM U yueOHO-MCCIIEJOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII 0€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM KU3HH.

[Ipu m3yyeHMH XMMHUHM Ha yYpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs Ba)KHOE 3HAUYECHUE
npuoOpeny Takue 1eH, Kak:

— opMHpOBaHUE MHTEIUIEKTYAJIIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO pPEIIeHUH, CMOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HalpaBJICHHOCTh OOYYEHHMsI HA CHCTEMAaTHYECKOE TMPUOOIICHHE OO0ydJarommxcs K
CaMOCTOSITENIbHOW ~ TO3HABAaTEIbHOM  JEATENbHOCTH, HAYYHBIM  METO/JaM  IO3HAHMA,
(bOpMHUPYIONUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMMUH,

—obecrieueHue YCIOBUH, CHOCOOCTBYIOIIMX MPHOOPETEHUIO OOYyYarOIIMMHUCS OIbITa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUUIs Pa3IMYHBIX BUJIOB JAEATEIbHOCTH;

— hopmupoBanue o0mIeH (YHKIIMOHATILHON W €CTeCTBEHHO-HAYYHOW TIPaMOTHOCTH, B TOM
Yrciie yMEHUI OOBSICHATH U OILICHUBATh SIBJICHUS OKPY/KAIOLIET0 MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
MOJIyYEHHBIE MPU M3YyYEHUU XHUMHUU, TMPUMEHSATh UX MPHU pPEHIeHHH MpoOJieM B MOBCEAHEBHOMN
KHU3HHU U TPYIOBOH JIEATEIBHOCTH;

— ¢opMupoBaHUE y 00yYarONIMXCAd T'YMaHUCTUYECKUX OTHOUICHW, MOHUMAHUS LIEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTMYECKH IIeIECOO0PAa3HOro MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHUSI CBOETO 30POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelbl;

— pa3BUTHE MOTUBALIUU K 00YYEHHIO, CIOCOOHOCTEHM K CAMOKOHTPOJIIO U CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LEHHOCTEW, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
po WISl ¥ HAMPABJICHHOCTHU JAJIbHEHUIIIET0 00yYeHHUS.

OOmiee 4ncino 4acoB, OTBEAEHHBIX IJIS M3YUEHHs] XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).

COJEP)KXAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIE XMMUYECKUE TOHATHUS

[Ipenmer xumuu. Ponp XMMHM B KU3HM YelOBeKa. XHMHUSA B CHUCTEME HayK. leina u
BemiecTBa. du3nueckre CBOMCTBA BEIIECTB. ATperaTHOe COCTOsIHUE BenlecTB. [lonaTre o MeTogax
no3HaHUs B XuMuHU. YucTele BemecTBa U cmecu. CriocoObl pa3ieieHust cMecei.

ATOMBI M MOJIEKYJTBI. XUMUYECKHUE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BEIIeCTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumunueckasi popmyia. BaeHTHOCTh aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH MMOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTeNlbHass aToMmHass Macca. OTHOCUTENbHAs MOJEKYJIspHas Macca.
MaccoBast 10J11 XUMHAYECKOI0 3JIEMEHTA B COCIMHEHHH.

KonuuecTBo BemectBa. Moiib. MossipHast Mmacca. B3auMocCBsI3b KOJIMUECTBA, MAacChl M YUCIIA
CTPYKTYPHBIX €AMHHUII BelecTBa. Pacuérsl mo popmynam XUMHUYECKUX COEIUHEHUH.

@u3nyeckue M XUMUYECKHE SIBICHHS. XUMHUYECKas peakuus U €€ NpHU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIleCTB. XuMuueckue ypaBHeHUs. Kinaccuduxanus XuMuyeckux peakuuit
(coenMHEHUS, PA3IOKECHHUSI, 3aMEIIIEHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHMYECKOH MOCYAOH, mpaBuiaMu paboThl B JlabopaTopuu M HpuéMamMu
oOpaiieHus ¢ 1abOpaTOpHBIM OOOpPYIOBAaHUEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TIJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMMUYECKUX (TOPEHUE CBEYH,
MIPOKATMBAaHKE METHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJIa C KUCIOTOM) SIBJICHUN, HAOIIOACHHUE U
OIHMCaHNE NMPU3HAKOB MPOTEKAHMSI XUMUYECKUX peaKInid (pa3joxKeHne caxapa, B3auMOICHCTBUE
CEpPHOM KHUCJIOTHI C XJOpuaoM Oapus, paszioxkenue ruapokcuaa menu (II) mpu HarpeBanwmw,
B3auMoJIeiicTBHE *kelne3a ¢ pacTBopoM coiu meau (II), n3ydenne cnocoOoB pazaesieHus: cMecei:
C TOMOIIBI0 MarHuTa, (UIBTPOBAaHUE, BbIMApUBaHUE, TUCTHIUIALMS, Xpomarorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOM CONM, HAOIIOJCHHWE W ONMCAHUE PE3ylIbTaTOB MPOBEICHUS
ONbITAa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUsS MAacChl, CO3JaHUE MOJEIEH MOJIEKY
(II1apocTep>KHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucnopon — 371€MEHT M NPOCTOE BELIECTBO.
Haxosxxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunel. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJa B Jaboparopuu U
IpoMbIIUIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aluIoTporiHas MOAUQPUKAIUS
KHCIIOpOJa.

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

Bonopon — snemenT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B mpupoe, pusnueckue
U XUMUYECKUE CBOMCTBA, IPUMEHEHHE, CIOcoObI nmonydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoOWcTBAa BOAbl. Boma kak pactBoputenbs. PactBopsl. HacellieHHBIE U
HEHACBIIICHHBIE PAacTBOpPbI. PacTBOpUMOCTh BelIecTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMHUUYECKUE CBOMCTBA BOAbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arps3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
INPUPOIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHndt. Oxcuapl. Kiaccupukanust OKCHIIOB:
coJyieoOpasyrorire (OCHOBHBIE, KUCIOTHBIE, aM(poTepHBICe) U HeconeoOpasyromue. Homenkiarypa
OKCcHA0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [loirydeHne okCuaoB.

OcHoBanus. Knaccudukarmuss ocHoBaHWH: MIENOYM ¥ HEPACTBOPUMBIC OCHOBAHMS.
HomeHnknarypa ocHoBaHmii. Pu3nyeckue U XHMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyudeHwue
OCHOBaHUM.

Kucnotel. Knaccugpukanus kucinor. Homenknarypa kuciaor. Ou3nueckue U XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctr metaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenknarypa coneil. @usnyeckue U XUMU4eckue cBoiictBa coisiel. Ilomyuenue
COJIEH.

I'eneTnyeckas cBsI3b MEXKy KilacCaMl HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpeJIeIeHne COJIepKaHusl KUCIOPOAa B BO3JyXe, MoJlyueHue, coOupanue,
pacmo3HaBaHMe M HM3YyY€HHE CBOMCTB KHCIOpOJa, HAOIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MPEKPAIICHUs TOpEeHHUs (IMoxkapa), 0O3HAKOMIICHUE C



o0Opa3liaMu OKCHJOB M OIKCAaHUE HMX CBOMCTB, NOJy4YeHHE, COOMpaHHe, pPACllO3HAaBaHUE U
W3YYCHHUE CBOWMCTB BOaOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXHO MCIIOIH30BaHHUE BHICOMATEPHAIIOB), HAOIIOACHHE 00pa3II0B BEMIECTB KOJTUIECTBOM |
MOJIb, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C Pa3IMYHOW pPAaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAcCOBOM J10Jed pacTBOPEHHOTO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTalulaMH (HaTpueM H KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMaTEPHAIIOB), HCCIIEJOBaHNE OOPa3I[0B HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOIIO/IeHNE M3MEHEHHsSI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U INEIOYEH, U3ydeHHE
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CEepHOM KHCIIOTHI, KUCIOT ¢ METANIAMH, PEAKITUNA
HEWUTpalIHn3aluy, IOJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHUE OJTHOTO METAJIIa IPYruM
U3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJau 1o TeMe «BaxHeimme Kiacchl
HEOPraHWYECKUX COECTUHEHUI.

Ilepuonuyecknii 3akoH u Ilepuoaunyeckas cucrema xumMudeckux sjaemenros JI. H.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MONMBITKY KJIAaCCU(PUKALIUN XUMHUECKHUX 3JIeMeHTOB. [IoHsATHE O Ipymnnax cXOIHbIX
AJIEMEHTOB (IIIETIOYHBIC U MIET0YHO3EMENbHBIC METAILIBI, TaJIOTCHBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aMpOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepuognueckuit  3akoH. Ilepuomnueckas cucremMa XUMHYECKMX djaeMeHTOB [
N. MenpaeneeBa. KopoTkomnepuonnas u jymHHONIEpUoaHas (Gopmbl [leprogumdeckoil crucTemsl
xumuueckux aneMeHToB JI. U. MenneneeBa. Ilepuonsl u rpynmbl. PU3MYECKUH  CMBICIT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crtpoenune atoMoB. CocTaB aTOMHBIX siiep. M30Tonsl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
obonouek atomMoB TepBeIX 20 Xumudeckux dnemMeHToB Ilepmoamueckoit cuctembr /JI.
N. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO JJIEMEHTA 110 €ro MoJIokeHuIo B [Iepuoandeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS Painyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METANTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U MIEPUOJAM.

3nauenue [leproanueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenens okucieHust. OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [Iporiecchl OkucaeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHre 00pa3lloB BEIIECTB METAIJIOB M HEMETAIIJIOB, B3aUMO/IEHCTBHE THAPOKCUAA IIMHKA
C pacTBOpaMHM KHUCIOT M IIEJOYEH, TMPOBEAECHUE ONBITOB, WUIIOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHUsl, COeTUHEHUS).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeaMETHBIX CBS3€d MPU W3YyYEHWH XMMHH B 8 KJIACC€ OCYLIECTBISAETCA
4yepes3 UCIOJIb30BAHKE KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATUN, TaK U MMOHITHH, SBISIONUXCS
CHUCTEMHBIMU ISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAy4HBIH (DaKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIH3,
CUHTE3, KIaccu(pUKaluus, MNEePUOJUYHOCTb, HAOIIOJACHHE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpPEHUE, MOJIENb, SIBIICHUE.

®usnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJNIA, SJCKTPHUECKUN 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE TOPO/IbI, ITOJIE3HbIE
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.



9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkius

Ilepuonuueckuii  3akoH. Ilepuoauueckas cucreMa XUMHYECKHX 3JIeMEHTOB  /JI.
N. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUg U HMX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B lepronueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTtpoeHue BemecTBa: BHUJbl XUMHUYECKOW CBA3U. THUINBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOU PELIETKU U BUJIa XUMUYECKOH CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHWYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, reHeTHdyecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanus XuMu4eckuX peakuuid 1Mo pa3iuyHbIM IpuU3HaKaM (IO YHUCIy U COCTaBy
Y4aCTBYIOIINX B PEAKIINH BEIIECTB, IO TETUIOBOMY d(h(PEKTy, 110 M3MEHEHUIO CTEIIEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, 10 YYacTHIO KaTanu3aropa). OK30- H
SHAOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOPOCTH XUMHUYECKOW peakunuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOIeHHBIX M TeTepOreHHbIX peakuusx. [lonsTue o
karanuse. [lonsaTue o xuMuyeckoMm paBHoBecHH. DaKTOPHI, BIAUSIONINE Ha CKOPOCTh XUMHUYECKON
pEeaKIu ¥ MOJI0KEHHE XUMUUECKOTO PABHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH, OJEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHHWE YPaBHEHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopus 3MEKTPONUTHUECKON IUCCOLUALUU. DIIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexaHM3M JIMCCOLMALINY BEIIECTB C PA3TUYHBIMU BUIAMU XUMHUYECKOM cBsA3U. CTeneHb
mucconuaiuu. CUIbHBIE U ca0ble SJICKTPOIHUTHI.

Peakiun monHoro oOmMeHa. Y CIIOBUS MPOTEKAHUs PEAKIUd MOHHOTO OOMEHA, TOJIHBIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBA KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanu. KadecTBeHHbIE peakIuud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKHX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCJIEIOBAHUE 3aBUCUMOCTU CKOPOCTM XHMMHYECKOM peakuuu OT BO3JAECUCTBHUS Pa3IMYHBIX
(bakTOpoB, UCCIIEOBAaHKUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCJIOT, LIeJI04Yed U cojiell (BO3MOKHO UCIIOJIb30BAaHUE BUIEO MAaTEPUAIIOB), TPOBEICHHE OMBITOB,
WUTFOCTPUPYIONIUX TIPU3HAKK MPOTEKAHMs peaKkIiuii MOHHOro oOMeHa (0Opa3oBaHHE OcajKa,
BBIJICTICHHE Ta3a, 00pa30BaHHME BOJIbI), OMBITOB, WJLTIOCTPUPYIOMIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peakluil (FrOpeHHe, peakluu pa3ioXKeHHs, COeAUHEHUsI), paclio3HaBaHUE
HEOPraHWYECKUX BELIECTB C TOMOUIBI0O KAuYeCTBEHHBIX pEaKUUid Ha MOHbBI, pEIICHUE
JKCIIEPUMEHTANIBHBIX 3a71ay.

Hemetanibl 1 MX coeIUHEHUS

OO6mass xapakTepuctuka rajaoreHoB. OCOOEHHOCTHM CTPOEHHUS AaTOMOB, XapaKTEpHbIE
crenean okucieHus. CTpoeHwe W (pU3MYECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYECKHE CBOKMCTBA Ha MpHUMeEpe XJyopa (B3aUMOACHCTBHE C MeETaJJlaMH, HEMETaJllIaMH,
niesnioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJy4YEHHUE,
npuMeHeHue. JleiicTBrUe XJiopa U XJ0pOBOIOPO/Ia HAa OpraHU3M 4YesioBeKa. BaxHelime XJI0puIbl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 3memMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe CTeneHu OkucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCITIOpOJia U Cepbl. AJUIOTPONHBIE MOIU(UKALIUKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOMCTBA
ceppl. CepoBomopo, CTpoeHHe, (U3MYECKHE M XUMHYECKHe CBOicTBa. OKCHIBI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKcUIOB. CepHasi KuCIOTa, (PU3NYECKUE M XMMHUYECKHE CBOWCTBA
(oO1mme Kak MmpeacTaBUTeNsl Kiiacca KUCIIOT | crielupuyeckue). XMMUIeCKUe peaKilnu, JIexkKalnue



B OCHOBE IIPOMBIIIIEHHOT'O CIIOCO0a MOTy4eHHs CEpHON KUCIOTHI. [IpriMeHeHne cepHON KUCTOTHI.
Conn cepHOM KHCIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenuwe cepel u eé
COCMHEHUH B MpUpOAE. XUMHUYECKOE 3arpsA3HECHHE OKPYKAIOIICH Cpellbl COCTUHEHUSIMH CEphI
(KHCTIOTHBIE 10K, 3arPA3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MpeI0TBPAIICHUS.

OO6mas xapakTepucTHKa 53JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, pacupoCcTpaHeHHE B Mpupoae, (U3NYEeCKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (pU3NUYecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XMMHYECKHE CBOMCTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnompb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO31yXa, MOUBBI U BOAoEMOB). Docdop, ammoTpornHbie MOIUPUKAIIH
docdopa, puznmueckue n xumudeckue cpoiictBa. Oxcun docedopa (V) u dbochopnas kuciora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Vcmosnp3zoBanue ¢ochaToB B KauecTBE
MUHEpaIbHBIX YI0OpECHUH.

OObmas xapakTtepuctuka 3ieMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIECHUA. YTJepo/, aJlFIOTPOIHbIE MOAU(DUKAIINY, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XUMUUecKnue cBoiicta. Axcop6ius. Kpyropopor yrieposaa B mpupoe.
Oxkcupapl yriaeposaa, ux ¢puU3nyecKue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJIydeHUE U MPUMEHEHHe. DKOJOTHYecKue MpoOieMbl, CBsI3aHHbIE ¢ okcuIoM yriepona (IV),
TUIOTE3a TI100aIbHOTO TOTEIJICHUs KIMMaTta, MapHUKOBBINA 3(QdeKkT. YTonbHas KUCIOoTa U e
COJNM, WX (PU3MUECKHME M XUMHUECKHE CBOMCTBA, IMOJydyeHHE W NpuMeHeHHue. KadecTBeHHas
peakuus Ha kapOoHaT-MoHbI. Mcnonp30Banne KapOOHATOB B ObITY, MEUIIMHE, TPOMBIIITIEHHOCTH
U CEJIbCKOM XO3SICTBE.

[lepBoHavanbHble MOHATUS 00 OpraHMYECKHX BeHIeCTBaX KaK O COENMHEHHUAX Yriiepoja
(MeTaH, 9TaH, TUJICH, alleTUJICH, dTAHOJ, TIUIEPUH, YKCYCHAs KUCIIOTa). [[pupogHbIe ICTOYHUKU
YTJI€BOOPOAOB (YroJib, IPUPOIAHBINA Ta3, He(Th), MPOAYKTH UX MEepepadOTKH (OEH3HMH), UX POJIb
B OBITY M TIPOMBINUICHHOCTH. [ToHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OelKax,
yriaeBolax — M HMX POJIM B KU3HU 4YelloBeKa. MaTepuaibHOE €IUHCTBO OPraHMYeCKUX H
HEOPraHUYECKUX COCTMHEHUN.

Kpemunii, ero ¢Qusnueckne W XUMHUYECKHE CBOWCTBA, TMOJYYCHHUE U TIPUMCHECHHE.
Coenunaenuss kpemMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHHEBOU KucioTe. CHIIMKATHI, UX UCIOJb30BaHUE B OBITY, B IPOMBIIINICHHOCTH. BaxkHelme
CTpOUTENbHbIE MaTepHalbl: KepaMHUKa, CTEKJIO, LEMeHT, OeToH, »xene300eToH. I[IpoGiemsbl
0€30MMacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3ll0B HEOPraHMYECKUX BEIECTB, CBOIMCTB COJITHON KHUCIIOTHI, IPOBEJICHUE
KAueCTBCHHBIX PEAKIMi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxaromue (U3NUecKre U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUATIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXHO HCIOJIb30BaHUE
BUJCOMATEpHUaoB), HaOJrofeHuWe Tmporecca OOyrIMBaHUS — caxapa TOJA  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakiuu Ha cyib(paT-HOH W HaONIOJeHUE TpH3HaKa e
MPOTEKAHHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaAMHU a30Ta, ¢ochopa W MX COCTUHCHUN
(BO3MO’KHO MCITOJIb30BaHHUE BUICOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M H3YYEHHE CBOICTB aMMHaka, TIpPOBEICHUE
KaueCTBEHHBIX peaKIuii Ha HOH aMMOHHUS U (ocaT-uoH U U3YICHHE TPU3HAKOB X MIPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHATIOB), HW3YYCHHE MOJCNeld KPUCTAIMYECKHX pemEToK anMasa, rpadura,
¢byniepeHa, 03HaAKOMIIEHHE C TIPOLIECCOM aJICOPOIIMU PaCTBOPEHHBIX BEUIECTB aKTHBUPOBAHHBIM
YIIJIEM U YCTPOHWCTBOM ITPOTUBOTa3a, MOIy4eHue, COOUpaHue, paclo3HaBaHue U U3yUEHHE CBOMCTB



VIJIEKUCIIOTO Tra3a, MpOBEJACHHE KaueCTBEHHBIX peakiuil Ha KapOOHAT W CHJIMKAT-UOHBI U
U3y4eHUE TMPU3HAKOB WX TMPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIMEH CUIMKATHOU
IPOMBINUIEHHOCTH, PELIEHNE YKCIIEPUMEHTAJIbHBIX 33124 10 TeMe «BaxxHelmme HeMeTaJlIbl U UX
COCTMHEHUS».

MeTtajlibl M X COCIUHEHUS

OO01mast XxapakTepuCTUKa XUMUYECKUX AIIEMEHTOB — METAJIOB HA OCHOBAHHUH UX TIOJIOKEHUS
B Ilepmoamyeckoir cucreme xumuueckux saeMeHToB JI. M. MeHneneeBa U CTPOECHHUSI aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTALIMYECKAs pEeHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOmpsOKEHH MeTaioB. Du3nueckne M XUMHUYECKHE CBOMCTBa
MeTaysioB. O6mue crnocoObl monydyeHus MetawioB. [loHaTHe 0 KOppO3UK METalIoB, OCHOBHbBIE
crocoObl 3alMThl UX OT Koppo3uu. CmiaBbl (CTanb, YyryH, AIOPATIOMHHHUN, OpoH3a) M HX
PUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.

[Ilenoynble MeTauIbl: MOJIOkKEHUE B [leproanueckoil CuCTeMEe XMMHYECKUX AJIEMEHTOB [].
N. MenpeneeBa, CTpOCHHE UX aTOMOB, HAXOXJEHUE B Ipupoje. PU3HUECKUE U XHUMUYECKHUE
CBOMCTBa (Ha mpumepe HaTpust U Kaiust). OKCUIBI M THAPOKCUJIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUM.

[IlenoyHO3eMENBHBIE METAJIIBI MATHUM M KAJIBIIUI: TTOJ10KeHUE B [leproauueckoil cucreme
xuMmudeckux sneMeHtoB [[. M. MeHneneeBa, CTpO€HHE MX aTOMOB, HAXOXIEHUE B MPUPOJE.
®du3nyecKkue U XMMHUYECKUE CBOMCTBA MAarHusl W Kablvs. BakHeWIIne COCAMHECHUS KaJIbIUs
(oxcua, TuAPOKCH I, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: mnosnoxeHue B llepuoanueckoil cucTteMe XUMHYECKHX 3JeMEHTOB /I
N. MenneneeBa, CTpO€HHE aTOMa, HAXOXKJIEHUE B Iipupoae. Pu3nueckrue 1 XUMUYECKUE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUS.

Kenezo: mnonoxenue B Ilepuogumueckoil cucremMe XHUMHYECKHX 3yemMeHTOB /I,
N. MenneneeBa, CTpOCHUE aTOMa, HAX0XKACHUE B Tpupoe. DU3snyeckue 1 XUMHYECKUE CBONCTBA
xene3a. Okcunpl, rugpokcuasl u comm kenesa (II) m xemeza (II), mx cocras, cBolcTBa M
MOJIy4eHHE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3I[aMHi METAIIJIOB U CILJIABOB, MX (PU3NYECKUMU CBONCTBAMH, U3YUCHUE
Pe3yabTaTOB KOPPO3UH METALIOB (BO3MOXHO HUCIIOJIB30BAHUE BHICOMATEPUATIOB), 0COOEHHOCTEH
B3aUMOJICCTBUSL OKCHJIa KalbllUsi M HATpus C BOJOM (BO3MOXHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEIOBAHUE CBOWCTB JKECTKOW BOJIBI, TpOIlECcCa TOPEHMs XKeleza B
Kucinopone  (BO3MOXKHO — HCIIOJNB30BAHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, AIIOMUHUS, LIUHKa, kene3a (II) u sxenesa
(IIT), memgm (II), HaOMrOIeHNE W OMKCAHKUE MPOIIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJiusl U KaibliUsg (BO3MOXHO HCIIOJNb30BaHUE BUIEOMATEPUAJIOB), UCCIeI0BaHnE aM(OTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyKamouas cpeia

BemectBa u mMareprainsl B TOBCEAHEBHOM KM3HM 4eloBeKa. be3onacHoe HCIOIb30BaHHE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMomp Mpu XUMHUYECKUX OXKOTrax H
OTPABJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKpYXkarolllel cpeabl (IpeeabHas JOMyCTUMasi KOHIICHTPALHs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXnpeaMeTHBIX CBS3€d NMPU W3YyYEHWH XMMHH B 9 Kiacce OCyIIECTBISAETCA
4yepes3 UCIOJIb30BAHKE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TIOHATHUN, TaK U MMOHSITHH, SBISIONUXCS
CHUCTEMHBIMU ISl OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHSI, aHAIIH3,
CUHTE3, KIaccU(pUKaluus, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEHHEe, MOJIETh, SIBJICHHUE, TAPHUKOBEIN 3(DEKT, TEXHOIOTHUS, MaTePHAIIBI.



@dusmka: Marepus, aToM, OJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHJ, W30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJIA, JJIGKTPHUECKUH 3apsii, TPOBOJHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHWE BEIEeCTBa, Tas,
pacTBop, pacCTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA, CIUIABbL, (PU3HUECKUE BEINYMHBI, €THHHUIIBI
U3MEpEeHNs, KOCMHYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE311b1, COITHIIE.

Buonorusi: ¢orocunTes, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpPAIbHbIE yI0OpEeHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

I'eorpadust: armocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TTOPOABI, TIOJE3HbIE UCKOTIAEMBbIE,
TOILUINBO, BOJHBIE PECYPCHL.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTpaMMbl OCHOBHOrO oOmIero oOpazoBaHus
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IMHCTBE YU€OHON M BOCIIUTATEILHON JESITEIHHOCTH B
COOTBETCTBUU C TPAAUIHUOHHBIMU  POCCHUMCKUMH  COLMOKYJIBTYPHBIMH U JTYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, TPUHATHIMH B OOIIECTBE MPaBUJIAMH U HOPMaMH IOBEICHHS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIMH 00YYarOIINUXCS.

JIMYHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMNA W PACUIMPEHHUE OMbITa JEATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

LIEHHOCTHOTO OTHOLIEHUS] K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY U HAyYHOMY
HACJIEUIO, MOHMMAHUS 3HAUYEHUs XUMHYECKOW HayKM B JKM3HU COBPEMEHHOro OOIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqoBhIX JOCTHKCHHUSIX M OTKPBITHUSIX
MHUPOBON M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
MUpa 1 00IIeCcTBa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

IPEJICTaBICHUS] O COLMAJIbHBIX HOpMax M MpaBWIaX MEXIUYHOCTHBIX OTHOIIEHUN B
KOJUIEKTHBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKON U OPYTrUX BUAAX AEATEIBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM
COBMECTHOM JNI€ATEIbHOCTU NPHU BBINOJIHEHWU y4eOHBIX, NO3HABATENbHBIX 3aj1ay, BBINOJIHEHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3aHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHIO
U B3aMMOINOMOIIM B Mpollecce 3TON y4eOHOH NesATeNbHOCTH, TOTOBHOCTH OLIEHUBAaTh CBOE
MOBE/ICHNE U ITOCTYIIKM CBOMX TOBAapHILEH C O3UIMU HPAaBCTBEHHBIX U IIPABOBBIX HOPM C YUETOM
OCO3HAHUS MOCIIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33pEHYECKHE  MPEJICTaBICHMs] O  BEHIeCTBE M  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY IS
MOHMMAaHUS CYITHOCTH HAYYHOW KapTHHBI MUPA, NIPEICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI IPUPOABI, B3aUMOCBSI35X UEIOBEKAa C IPUPOIHOM CPENOM, O POJIM XUMHH B ITO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHUBBI, HAlpaBICHHBbIE HA IIOJyYEHHUE HOBBIX 3HAHUU 110 XHMHUH,
HeoOXoauMble 11 OOBSCHEHUs HaONI0JaeMbIX MPOIECCOB M SBJICHUM, I103HABATEIbHOM,
UH(POPMALIMOHHON M YNTATENbCKON KYJIBTYpHI, B TOM YHCIIE HaBBIKOB CAMOCTOSITEIILHON PaOOTHI
C y4eOHBIMHU TEKCTaMH, CIIPABOYHON JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHMIO U TMO3HAHMIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
camMo00pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:



OCO3HaHHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 37I0POBbIO, YCTAHOBKH
Ha 370pPOBBI 00pa3 >KU3HU, OCO3HAHUE TIIOCIEACTBUN W HENPHITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOneHus ajaKorojisi, HapKOTHKOB, KYpPEHHs), HEOOXOIUMOCTH COOIIOJCHUS TPaBHII
0€30MacHOCTH MPHU OOPALIEHUH ¢ XUMHUYECKHUMH BEUIECTBAMH B OBITY U peaTbHOMN KH3HHU;

5) TpynoBOro BocnuTaHMS:

MHTEpPEC K MPAKTUISCKOMY M3YUYEHHIO Mpodeccuii U TpyAa pa3IMuyHOrO Poja, yBaXKEHUE K
TPYAY U pe3yibTaTaM TPYI0BOM AESITETbHOCTH, B TOM YHCII€ Ha OCHOBE IPUMEHEHUS MPEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIA BBIOOP WHIMBUAYAJIHHONH TPAEKTOPUU MPOAOIDKCHHS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW MPOo(ecCHOHATbHONW NEATEIbHOCTH W Pa3BUTHUSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHLCS B MPOGECCHOHATBHON CPE/IE;

6) IKOJIOrM4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1eTIeCO00pa3HOe OTHOLICHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOrO M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M TICUXHYECKOMY 30pPOBBIO,
OCO3HAHWE IIEHHOCTU COOJIIOICHUS TTPaBUJI O€30MacHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK>Ke B CUTYAIUAX, YIPOKAIOIIUX 3I0POBbIO U JKU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, [TOJIydaeMble MTPH U3YyYEHUH XUMHUH, JUIA PEeLIeHUs 3a1ad,
CBA3AHHBIX C OKPYXKAIOLIEd IPUPOJHON CPEAOW, Uil IOBBIIICHUS YPOBHS DKOJOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJ0B XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METAIIPEJIMETHBIE PE3VYJIBTATHI

B cocraBe MerampeqMETHBIX pPE3yJNbTAaTOB BBIICISAIOT 3HAYMMBIE JUISL (POPMUPOBAHUS
MHPOBO33pCHHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHs, MPHUHIIUI, TUIIOTE3a, (HaKT, CHCTEMa,
MPOIIECC, IKCTIEPUMEHT U APYTroe.), KOTOPBIE MUCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaAMETax | MO3BOJISTIOT Ha OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O
[IEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHbIe AEUCTBUS (ITO3HABATENIbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpbIE OOecrneunBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITeJII:HOMy HJIaHI/IpOBaHI/IIO 148 ocymecmneHmo yq66HOﬁ ACATCIIBHOCTH.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3oBble Jornveckue aelicTBUS:

YMEHHSI UCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS] TPU OCBOCHUW 3HAHUM:
PacKpbIBaTh CMBICII XUMUUECKUX ITOHATHH (BBIIEIATH UX XapaKTEepPHbIE IPU3HAKH, YCTaHABIUBATh
B3aUMOCBSI3b C JIPYTUMH TIOHSATHSIMH), WCIIOJIB30BATh TOHATUS I OOBSCHEHUS OTIEIbHBIX
(axTOB U SBJICHUH, BEIOUPATh OCHOBAHUS H KPUTEPUH JUTSI KIacCU(UKAITMN XUMUYECKUX BEIIECTB
U XUMHYECKUX PEaKIMii, yCTaHABIWBAaTh MPUYMHHO-CICACTBEHHBIC CBSI3M MEXKIYy OOBEKTaMHU
I/ISY‘-IGHI/ISI, CTpOI/ITb JIOTUYCCKUC paccyxc;[eHHS{ (I/IH,Z[yKTI/IBHBIC, I[C,Z[yKTI/IBHBIe, 10 aHa.HOI‘I/II/I),
JIenaTh BRIBOJIBI M 3aKIIOUCHHS,

YMGHI/IG HpI/IMeHHTB B Hpouecce IIO3HAHUA ITOHATUS (Hpe,Z[MeTHBIe nu MeTaHpeI[MGTHBIC),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICNH, HCIIONb3yeMble B XHMHUH, MPEOOPa3OBBIBATH IIHPOKO
HpI/IMeHHeMBIe B XUMHUU MOACIBHBIC HpeI[CTaB.HeHI/IH — XI/IMI/I‘-IGCKI/II\/'I 3HAK (CI/IMBOJI BHGMCHTa),
XUMU4eckass (opmylra W ypaBHCHHE XHUMHYECKON peEakIuud — TpPU PEIICHUH Y4eOHO-
ITIO3HABATCIIbHBIX 3ajJa4, C yLIéTOM 3TUX MOJICJIIBHBIX HpGI[CTaB.HeHI/Iﬁ BBISABIIATH 148
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHUYCCKUX peaKHHﬁ, BBIABIIATH O6H_II/I€ 3aKOHOM€pHOCTI/I, HpI/I‘II/IHHO-CHGI[CTBGHHBIe CBA3U U
MPOTUBOPEYHS B U3YUAEMbIX MTPOIECCAX U ABJICHUSX.

ba3oBble ncciienoBarebCcKHe IeHCTBUA:

YMEHHE MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA MO3HAHWS, a
TAKXXE€ B Kad€CTBEC OCHOBBI I (bOpMI/IpOBaHI/I}I THUIIOTEC3bI 110 HpOBepKe HpaBI/IJIbHOCTI/I
BBICKA3bIBAEMBIX CYKJICHUH;



pUOOpeTEeHUe OMbITa MO IUIAHUPOBAHHIO, OPraHU3AIlMM U IMPOBEICHUIO YUYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTar, GopMmynupoBaTh 0O0OOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Patora ¢ undopmaunmeii:

yYMEHHE BbIOUpaTh, aHATM3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BHIOB
1 GOpM IPECTABICHUS, MTOJIyYaeMYI0 U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJISIpHASI TUTEpaTypa
XUMHUYECKOTO COJIepKaHUs, CIIPaBOYHBIE TOcOoOUs, pecypchl IHTepHeTa), KpUTHYECKH OIIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE IPUMEHATh Pa3JInYHbIe METO/ABI U 3aMPOCHI IPHU TIOUCKE U 0TOOpe MHPOpMAIUHN U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTpeNIeIEHHOTO THUIIA, MPUOOPETEHHE OMbITa B OOJACTH HCIOIb30BaHHS WH(OOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIBHO BBIOMPATH ONTUMAIbHYI0 (OpMYy MpeACTaBlICHUS
uH(pOpMAIlMM ¥ WJUTIOCTPUPOBATH pEIIaeMble 3a/1a4ydl HECJIOKHBIMH CXEMaMH, IUarpaMMaMH,
npyrumMu popmamu rpa Uk U UX KOMOUHAIUSMH,

YMEHHE WCIOJb30BaTh M AHAIM3UPOBATH B MpoOIlecCe y4eOHOW M HCCIeN0BATENbCKON
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEICKOT0 X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJHON CPEBI.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHUsl 3aJlaBaThb BOINpPOCHl (B XoAe auanora W (Wiau) JHUCKYCCHM) MO CYIIECTBY
oOcyxxgaemMoil Tembl, (OPMYIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI TIPEJCTABIATH MOTYYEHHbIE PE3YIbTaThl I03HABATEIHHON JESTEIBHOCTH B YCTHBIX
U THUCHMEHHBIX TEKCTax; JAeNaTh NPE3CHTALUI0 PE3YJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
SKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOCKTA);

yYMEHHsI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATEIbHOU U
HCCJICIOBATEIILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM Ha OCHOBE yuéTa
0O0IIMX WHTEPECOB M COTJIACOBAHMS IMO3UIUN (0OCYXKIeHHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPAHHAIIMS COBMECTHBIX JCHCTBHIA, ONpEAeTIeHINEe KPUTEPHUEB MO OIICHKE KayecTBa
BBITIOJITHEHHOU PabOTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIE IeiiCTBUS:

YMEHHE CaMOCTOSITENIbHO ONPEAENATh LEeTH NeSTeNbHOCTH, MNIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh W TPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JACSITETHHOCTH, BBIOMPATH
HanOoiee 3G (HeKTUBHBIE CITOCOOBI PEIICHHS YICOHBIX U TT03HABATEIBHBIX 33/1a4, CAMOCTOSITEIIbHO
COCTAaBJIATh UM KOPPEKTUPOBATH IIPEJIOKEHHBIN aJITOPUTM JECHCTBUM ITPU BBITIOJIHEHUH 33 JaHUN
C y4éTOM TMOJIyUYEHHUS HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIUsX,
OIICHUBATh COOTBETCTBHE MOJTYYCHHOTO pPe3yibTaTa 3asBICHHOHN IIeNTM, YMEHUE HCIIONIh30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCIOBUM 3a/1aHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX PpE3yIbTATOB IO OCBOCHHUIO 0O0S3aTENBLHOTO COJEPKaHUS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOorpaMMoi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOOCOOBI JAelcTBUM, crnenuduueckue s
NPEIMETHOW 00JIacTH «XWUMUS», BHIBI NEATCIHHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAI[UsIX.

K koHiy oOydeHus B 8 Kjacce mpeiMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE IOJDKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:
PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHITHHA: aTOM, MOJIEKYJIa, XUMHUECKUH DIIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPO/HAS M HEOJHOPOIHAS), BAIIGHTHOCTb,
OTHOCHTEJIbHASI aTOMHAsI M MOJIEKYJISIPHAsI Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca,
MaccoBasi JOJii XMMHYECKOTO 3JIEMEHTa B COCIWHEHUH, MOJISIPHBIA OOBEM, OKCHI, KHUCIIOTa,



OCHOBaHHUE, COJb, 3JEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJICHMS, XUMHYECKas peaklus,
KJaccu(uKalus peaKifii: peakluu COSIWHEHHS, PeaKIui Pa3jioKeHHUs, Peakluu 3aMelIeHUs,
peakiuu oOMeHa, 9K30- U SHJOTEPMUUYECKHUE PEAKIIMH, TETUIOBOK 3P (EKT peakiuu, siApo aToma,
DJIGKTPOHHBIN CJION aToMa, aTOMHasi OpOUTAIb, PaInyC aTOMa, XUMUYECKasi CBS3b, MOJSAPHAS U
HENoJIsipHasi KOBAJICHTHAsl CBS3b, HOHHAS CBSI3b, MOH, KaTHOH, aHUOH, PacTBOP, MaccoBas JOJIs
BeIEeCTBA (ITPOLICHTHAs! KOHIIEHTpAIHsl) B paCTBOPE;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN U MIPUMEHSTH 3TU MOHATHS TpU
OTHMCAaHHUH BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BAaTh XMMMYECKYIO CHMBOJIMKY JJIsi COCTaBJeHHS (OpMYJ BEIIECTB U ypaBHEHUN
XUMHYECKHUX PEaKInii;
OTIpeNieNATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHMSX, CTCIICHb OKHCICHHS
3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K ONpeAeIEHHOMY KIaccy
COCMHEHUH 1o popMyiaM, BUJ XUMHUYECKON CBS3U (KOBAJICHTHAsI M HOHHAS) B HEOPTaHHMUECKUX
COETUHEHUSIX;
packpbiBath cmbic [lepuoguueckoro 3akona /. M. MenzeneeBa: 1eMOHCTpUPOBATh IOHUMAaHUE
NePUOANYECKON 3aBHCHUMOCTH CBOWCTB XHUMHYECKHX OJJIEMEHTOB OT HX IIOJIOKEHUS B
[lepronnyeckoit cucteme, 3aKOHOB COXPAHEHHS MACChI BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTaJipo;
ONHKCBHIBATh U XapaKTepH30BaTh TaOMUuHyi0 ¢opmy lleprognueckoil CHCTEMBl XUMHUYECKUX
3JIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHas noArpynna (A-rpynma)» u «rmodounas noarpynmna (b-
TpyImIa)», Majabie U O0JbIINE IePUO/Ibl, COOTHOCUTh 0003HAYEHHUS, KOTOPbIE UMEIOTCS B TaOIUIe
«Ilepnognueckas cucrema xumuudeckux osnemeHtoB J[. U. MenaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEPUCTHUKAMH CTPOCHHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB W 3apsl siapa, odiiee
YHCIIO 3JIEKTPOHOB M PAaCIPEEICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);
KJIaccu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HCOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEaKIHH
(TI0 YMCITY ¥ COCTAaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIOBOMY YD eKTy);
XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOJTBEPIK/1asi ONMCaHUE TPUMEPAMU MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX
peaKLuii;
MIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOT'O COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUECKUX TPEBPAIICHUN B PA3INYHBIX YCIOBUSX;
BBIUMCIISATH OTHOCUTENBbHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAaccChl BEIECTB, MAacCOBYIO IOJIIO
XMMHUYECKOTO 3JIEMEHTa 1o (opMyJe COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peaKkiuu;
IPUMEHATh OCHOBHBIC ONEpAaIlMK MBICIUTEILHON EATEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
0000111eHIe, CUCTEMATH3AIUIO, KIacCU(DPUKAIIIO, BHISIBIICHUE IPUYMHHO-CIICICTBEHHBIX CBSI3EH —
JUIS W3YYEHUS CBOWCTB BEIIECTB M XHMHUYECKHX pEAKLUUH, €CTECTBEHHO-HAYYHBIC METOJIbI
MO3HaHUS — HAOJI0IeHNe, U3MEPEHNE, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIN U MBICIIEHHBIH );
CJIeZIOBaTh MpaBWJIaM TOJIb30BAHUS XUMHUYECKOH MOCyI0i U 1abopaTopHbIM 000pyIOBaHUEM, A
TaK)Ke MpaBUiIaM OOpAaIlEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKLHUSMU 1O BBIITOJHEHUIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(BommopoJila W KHCJIOpOJa), MPUTOTOBJIICHHIO PACTBOPOB C OMNPENETEHHONW MacCOBOM JoJiei
pacTBOpPEHHOTO BEIECTBA, IUIAHUPOBATH M NPOBOJUTH XHWMHUYECKHE OSKCIEPUMEHTHI 110
pacmo3HaBaHUIO pacTBOPOB WIeIoYed M KUCIOT C TOMOIIBIO HWHAMKATOPOB (JIAKMYC,
¢deHondransent, METUIOPAHXK U APYTHE).

K xonHmy obydeHnust B9 kJjacce npeiMeTHbIE Pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:
PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSITHI: XUMUYECKUHN AJIEMEHT, aTOM, MOJIEKYyJa,
MOH, KaTHOH, AaHHWOH, IMPOCTOE  BEIIECTBO, CJIOKHOE  BELIECTBO,  BAJICHTHOCTb,
3IEKTPOOTPHUIIATENILHOCTh, CTEMEeHb OKUCICHHS, XUMHUYECKas peakuus, XUMHUYEecKas CBS3b,
TETUIOBON A(PQEKT peaKIiu, MOJIb, MOJIIPHBII 00BEM, pacTBOP, HIMEKTPOIUTHI, HEITIEKTPOIUTHI,
JNEKTPONIUTHYECKAsT JUCCOLMAIMS, PEaKIUd HOHHOrO OOMeHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHe, 00paTUMbIe 1 HEOOpaTUMBIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENILHBIC PEAKIINH,



OKHUCJIUTEb, BOCCTAHOBHUTEb, OKHCIEHHE M BOCCTAHOBIIEHUE, aJUIOTPOIHUsA, aM(pOTEpPHOCTb,
XUMHUYecKast CBA3b (KOBAJICHTHAs, WOHHAs, METAJNIMYECKas), KpPUCTAJUIMYECKas peleTka,
KOppO3Usi METaJJIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOM peakluu, MpelesIbHO J0ImycTUMas
koHuentpanus [1JIK Bemectna;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUECKUX MOHATUN U IPUMEHSTH 3TU MOHATHS TpU
OTHCAaHHUH BEIIECTB U UX MPEBPAIICHUH;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (OpMYJ BEIIECTB U YpaBHEHUN
XAMHYECKHUX PEaKIUii;

ONpeeNATh BAJIEHTHOCTb M CTEMEHb OKHUCICHHUS XHMUYECKHUX OJJIEMEHTOB B COCIMHEHHSIX
Pa3IUYHOIO COCTaBa, MPHUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KIJACCy COEIMHEHUN IO
dopmynaM, BUJ XMMUUYECKON CBSA3M (KOBaJEHTHAs, MOHHAs, METANINYECKasi) B HEOPTraHUYECKUX
COEIMHEHUSX, 3aps]l MOHA MO XUMHUYECKOW (opmyse, XapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHWYECKUX COCAVHEHUH, TUIl KPUCTAININYECKON PEIIETKY KOHKPETHOIO BELIECTBA;
packpeiBaTh cMbich [lepuonnueckoro 3akoHa [[. WM. MenaeneeBa u JI€MOHCTPUPOBATH €ro
NOHMMAaHME: OIMCBHIBaTh M XapaKTepu3oBaTh TabnuuHyto (opmy Ileproguueckoil cucTeMbl
XUMHYECKHX 3JIEMEHTOB: pa3finyaTh MOHATUSA «TJIaBHasg MoArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynna (b-rpynma)», manble u Oonblivde MEPUOJBI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE
UMEIOTCS B TEPUOAMYECKOM Tabiuile, C YHUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps[ Apa, 00IIee YUCIIO IEKTPOHOB M pacHpeeSICHHE HX 10
3IEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB U
UX COCIUHEHMH B MIpeiesiaX MalbIX MEPUOJOB M TJIABHBIX MOATPYII C Y4ETOM CTPOCHHUS HX
aTOMOB;

KJIaccu(UIUpPOBaTh XUMHUYECKUE 3JIEMEHThI, HECOPraHMUECKUE BEIIECTBA, XMMUUYECKHE PEaKIIH
(10 YUCITy ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIUH BELIECTB, IO TEIIOBOMY 3D PEKTY, 10 U3MEHEHUIO
CTETICHEH OKUCIIEHUS! XUMHUYECKUX AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIME M CICIH(PUISCKHEC XUMUYECKHE CBOMCTBA IMPOCTHIX H
CJIO’KHBIX BEIECTB, MOATBEPXKIasi OMMCAHUE MIPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YpaBHEHHM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPAaBHEHUS JIEKTPOJIUTUYECKON AUCCOLMAIIMH KUCIIOT, IIEI04Yel U COJIeH, OJTHBIE U
COKpaIIEHHBIE YpaBHEHHs PEaKIMil HOHHOTO OOMEHAa, YpaBHEHHs pPeakiuil, IOITBEPKIAI0LIINX
CYIIIECTBOBaHHME T'€HETHUECKOM CBA3M MEX/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUNA TOCPECTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaAKIIN;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH MPOTEKAHUS
XUMHUYECKHX MPEBPALICHUN B PAa3JIMUHBIX YCIOBHSIX;

BBIUKCIISTh OTHOCUTENBbHYIO MOJIEKYJISPHYIO U MOJSIPHYIO MAacChl BEIECTB, MAacCOBYIO IOJIIO
XMMHYECKOTO 3JIEMEHTa 1o (opMyJe COeIMHEHHs, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBOAMTDH PACUETHI MO YPAaBHEHUIO XUMUYECKOM peaKkinuu;

coOJII0IaTh TMPaBUIIA MOJIB30BAHMS XUMHUYECKON MOCYIoN U Ja00paTOpHBIM 00OpYIOBaHUEM, A
TaKk)Ke MpaBuiia 0OpallleHUs C BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU IO BBHITOJIHEHUIO
7a00paTOPHBIX XMMUYECKHX OIBITOB IO TOJYYEHUIO M COOMpaHMIO Tra3000pa3HBbIX BEIIECTB
(aMMmMaka M yriIeKuCIIoro rasa);

NPOBOIUTHh PEAKLUUH, TOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTaB pPAa3UYHBIX BELIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, noaua-, kapOoHnar-, docdar-, cuiImKar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS ¥ HMOHBl M3YYEHHBIX  METAJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

IPUMEHATh OCHOBHBIC ONEpAaIlMK MBICIUTEILHON IEATEIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHHE,
0000111eHre, cUCTeMaTU3alMIO, BBISIBJICHHE NMPUYUHHO-CIEACTBEHHBIX CBSI3€H — ISl M3y4eHUs
CBOWCTB BEIIECTB M XUMHYECKUX pEAKLUil, €CTECTBEHHO-HAyYHbIE METOJbl IO3HAHUA —
HaOJII0ZICHUE, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC
Ne HanmeHoBaHMe pa3ie/ioB U TeM KosanyectBo yacos
n/n porpamMmal Bcero|| KouTpoabnbie |[IpakTuyeckue
padoThI padoThI
1.1 || Xumus — BaxkHast 00J1aCTh €CTECTBO3ZHAHUS 5 0 2
U IPAKTUYECKOH EATEIbHOCTH YEJI0BEKA
‘1.2 HBemeCTBa U XUMHYECKUE PEaKLUU H 15 H 1 H 0 |
‘I/ITOFO 1o pazneny H 20 ”
‘2.1 HBozzLyx. Kucnopon. [Nonsitue 06 okcumax H 6 H 0 H 0 |
‘2.2 ”BO,Z[OpOI[.HOHHTI/Ie 0 KUCJIOTaxX M COJISAX H 8 H 0 H 1 |
‘2.3 HBona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX H H 1 H 1 |
2.4 ||OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1
COCTUHEHUN
‘I/ITOI‘O 0 pa3aerny H 30 ”
3.1 |[lepuoguueckuii 3akoH u Ilepnoanueckas 7 0 0
chCcTeMa XUMHYEeCKuX sneMeHToB [l. 1.
MenneneeBa. CTpoeHue aroma
3.2 |[Xumuueckas cBsi3b. OKUCIUTENBHO- 8 1 0
BOCCTaHOBUTEJIbHBIC PEAKIINH
‘I/ITOFO o pazneny H 15 H H |
‘Pe3€pBHOG BpeMs H 3 H 0 H |
OBIIEE KOJIMYECTBO YACOB I10 68 4
[TPO'PAMME
9 KVIACC
Ne || HammeHoBaHUe pa3/iesioB U TeM NMPOrpaMMbl KouunyecTBO 4acoB
n/n Bceero| Konrpoabubie || Ipakruueckue
padoThI padoThI
1.1 |[ToBTOpeHue u yriryoJieHHe 3HAHUH OCHOBHBIX 5 1 0
pazzenoB Kypca 8 kiacca
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTU XUMHUYECKUX 4 0 0
peakuuii
1.3 | DnekTponuTryeckas AUCCOLMALIMS. 8 1 1
XHWMHUUYECKNE PEAKIIMH B pacTBOpax
‘I/ITOFO 10 pasjeny H 17 H
2.1 ||OGmas xapakKTepUCTHKA XUMHUYECKUX 4 0 1
aneMeHToB VIIA-rpynmsl. ["anorenst
2.2 ||O6mas xapakTepucTUKa XUMHUYECKUX 6 0 0
aneMeHToB VIA-rpynmnsl. Cepa u €€ coequHeHus
2.3 ||O6mas xapakTepucTUKa XUMHUYECKUX 7 0 1
anemeHToB VA-rpynmsl. A3ot, hochop u ux
COEIMHEHUS




Ne | HammeHOBaHHMe pa3/iesioB H TeM NPOrpaMMbl KonuyectBo yacos
n/n Bcero|| Konrpoabnbie || IIpakTuuyeckue
padoThI padoThI
2.4 ||OO6mas xapaKTEepUCTHKA XUMHUYECKUX 8 1 2
aneMeHToB IVA-rpynnsl. Yriaeposa u KpeMHU U
UX COEMHEHUS
‘I/ITOI‘O 0 pa3ferny ” 25 H
‘3.1 ”OGLL[He CBOMCTBa METAJJIOB H 4 H 0 H 0
‘3.2 HBamHeﬁmHe METaJUIBI U UX COCIUHECHUS H 16 H 1 H 3
‘I/ITOFO 10 pasjeny H 20 H
‘4.1 HBemeCTBa Y MaTepHalibl B )KU3HU YEJIOBEKA H 3 H 0 H 0
‘I/ITOFO o pazneny H 3 H
‘Pe3€pBHOG BpeMs H 3 H 0 H 0
OBIIEE KOJIMYECTBO YACOB I10 68 4 8

I[TPOIT'PAMME

YYEBHO-METO/JINUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLHECCA
OBS3ATEJ/IBHBIE YUYEBHBIE MATEPHUAJIBI 1IJI51 YYHEHUKA
» Xumus, 8 knacc/ Kyszunenosa H.E., TuroBa 1.M., I'apa H.H., Akiinoneproe o01iecTBo
«3marenscTBO «lIpocBemienne»
» Xumus, 9 knacce/ ,Kysuernosa H.E., TutoBa .M., I'apa H.H. AkiinonepHoe 00111ecTBO
«3marenncTBO «lIpocBemenne»

METOJUYECKHUE MATEPUAJIBI IJ151 YYUTEJIA
Metoaunueckoe nocodue «Xumus. 8 kiaace» aBrop H. E. Kysnenosa, 1. M. Turtoga.

Xumus. 8 kiace. [IpoBepodHbie 1 KOHTPOJIbHBIC PAOOTHI. Y 4eOHO- METOAMYECKOE TOco0He
BEHTAHA-T'PA®, kopnoparnus "Poccuiickuii yueOHHUK"

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
PoOII

https://college.ru/himiya/
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
http://him. 1september.ru/

http://www.hij.ru/

http://chemistry.narod.ru/




	ЧАСТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ
	«ШКОЛА «ШАМИР»

