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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XWMHUM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMII K pe3yjbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00IIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (helnepasibHOW pabodeil Mporpammsl
BOCITUTAHUS U ¢ YUETOM KOHIIETIIIUY TIPETIOIaBaHMsI yUeOHOTO TIPeAMETa « XUMHUSI
B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit denepanum.

[Iporpamma mo xumuu Aa€T TMpEJCTaBICHHE O IENIX, OOlIeld CTpaTeruu
o0yueHHUs, BOCHUTAHUSI W Pa3BUTUA OOYYAIOIIUXCA CPEICTBAMU Yy4eOHOTO
npeaMeTa, YCTaHaBJIMBAET o0s13aTeNIbHOE peaAMETHOE COJZIEpKaHue,
npeAycMaTpUBaeT pacIpelesieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHUE IIO
pazienaM M TeMaM MPOrpaMMbl IO XUMHUHU, OMNPEIENseT KOJWYECTBEHHBIC W
KaueCTBEHHBIC XapaKTePUCTUKU COJIepKaHus, PEKOMEHTYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHUS] XHUMHUU C YY4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM Y4eOHOro Tpoliecca, BO3PACTHBIX
0COOEHHOCTEeW  00ydYaroluxcsi, OIpeAeNseT BO3MOXHOCTH MpeAMeTa  JUIs
peanuzaiuu TpeOOBaHUIN K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOMU
IPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pe3ynbTaTam 00y4eHHUs] XUMUHU Ha YPOBHE IeJIe N3y4eHHs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-IIO3HABATEIBHON JEeATEIbHOCTH OOYYaroIIerocss Mo OCBOEHHUIO
y4eOHOT0 COJIepKaHMUS.

3HaHWE XWMHH CIIY)KUT OCHOBOW Juisi (OPMHPOBAHUS MHPOBO33PCHHUS
oOydJaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM €IUHCTBE MHUPA, BAXKHYIO
posib UrparoT (GOpMHUPYEMbIC XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPruu U 00 SBOJIOIMU BEHIECTB B MPHUPOJIC, O MyTSAX PEUICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, IHEPTETUUYECCKOM,
MUIIEBOM M KOJIOTUYECKON O€301acHOCTH, MPOOIIEM 3IpaBOOXPaHEHHUSI.

N3yuenne xumuu:

CIIOCOOCTBYET  peanm3alid  BO3MOXXHOCTEH I CaMOpa3BUTHUS |
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMHUPOBAHUE MBIIIUICHUS U TBOPUYECKHUX CIIOCOOHOCTEH
oOyy4arommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW y4eOHOW  JESTENbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM ESITEIHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJISI/Ia HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUY E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00yJarONInXcs;



CIOCOOCTBYET (POPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K MIPUPOJIC, K YEIOBEKY, BHOCUT CBOU BKJIAJ B SKOJOTMYECKOE
oOpa3oBaHHe 00yJarOIMINXCS.

JlanHbie HampaBlieHHWs B OOyYE€HHU XUMHUU O00ECTIeUMBAIOTCS CHElU(UKOM
COJICpKaHMsl ~ y4eOHOTO  MpeaMeTa, KOTOPBIM  SABJSIETCS  MeAarorudyecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOIUMHCSI CUCTEMBI IMEPBOHAYAJIBHBIX TMOHSITHH XWMHH, OCHOB
HEOPraHMYECKOM XHUMHHM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TOHSTHI
OPraHUYECKON XUMUH.

CrtpykTypa coaepaHus MpOrpaMMbl MO0 XUMUU c(HOpMUPOBAHA HA OCHOBE
CHUCTEMHOro mojxoja k e€ usydeHuto. CojepikaHue CKIaJbIBACTCS U3 CUCTEMBI
MOHSATHUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI TOHSATUIN O XMMUYECKOM
peakmmu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHW30BaHbI M0 TPHHIIUITY
MIOCJIEI0OBATENBHOTO PAa3BUTHS 3HAHUIM HAa OCHOBE TEOPETHUYECKUX IMPEACTABICHHI
Pa3HOr0 YpOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHUMUH;

— YYEHHS O CTPOEHHUH aTOMa U XUMUYECKOM CBSI3H;

— TpeacTaBiIeHUW 00 DIEKTPOIUTHYCCKOW JIUCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTndeckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENHLHO OT OJHOTO
YPOBHSL K JPYroMmy, BBITOJHSS (QYHKIUU OOBSCHEHHS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUSI U TOIYUYEHUS
M3Y4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MpeACTaBICHUS] O XUMUUYECKON COCTaBJISIONICH HAyYHOW KapTHUHBI MUpPA B JIOTHUKE
e€ CHUCTeMHOW NpPHUPOJbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJaM MO3HaHUS B Hayke. M3ydeHue XMMHUU MPOUCXOJHUT C MPHUBICUYCHHEM
3HAHUM W3 paHee M3YUYEHHBIX y4eOHBIX NpeaMeToB: «OKpyKalolmuidl MUp»,
«bwuosnorus. 5—7 ximacce» u «dusuka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUHM TNPOUCXOAUT (POopMUpOBaHHE 3HAHUH OCHOB
XUMHUYECKON HayKW Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUUYECKHUX
3HAHUM — Ba)KHEHIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IMOJOKEHUH,
JOCTYMHBIX 0000IIEHU MUPOBO33PEHUECKOTIO XapaKTepa, si3blka HayKH, B



NpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS TMPH M3YyYEeHUH BEUIECTB U
XUMHUYECKUX Peaklnii, B ((OPMUPOBAHUU W PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEIbHOW M y4eOHO-UCCIIEOBATEIbCKOM
JESITEeIbHOCTH, OCBOCHMM INpPaBUI 0OE30MAaCHOTO OOpalleHHs C BEIIECTBAMU B
MIOBCETHEBHOM JKU3HH.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs BaXKHOE
3HaYeHHe MPUOOpeNn TaKue N1, KakK:

— (dopMHUpOBaHHE MHTEIJIEKTYalbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSITEIILHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUs] Ha CHCTEeMaTHYeCcKoe MpUOOIIEHuE
oOyyJaronmxcsi K CaMOCTOATEIbHON IM03HABATEIbHON JI€ATE€IbHOCTH, HAy4YHbIM
METOoJaM TO3HaHUA, (HOPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecrieueHre yCIOBHA, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00yJarOIIIMMHUCS
OTbITa Pa3HOOOPA3HON NEATEIbHOCTH, MO3HAHUS M CAMOIO3HAHUSA, KITFOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHMBEPCAJIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JACSATEIbHOCTH;

— (dopmupoBanue oOmEed (yHKIHMOHATBLHON W  €CTeCTBEHHO-HAYyYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YyMEHUN OOBSICHATh UM OIICHUBATH SIBJICHUS
OKpY’KAlOIIeT0 MHpPa, WCIOJB3ysl 3HAHWS W OIBIT, MOJyYEHHBIC MPH H3YYCHHUH
XUMUH, TPUMEHATh WX TPH PEHICHUU TMpoOJIeM B TIOBCEAHCBHOW XU3HH U
TPYAOBOM JEATENBHOCTH;

— (QopmupoBaHue y O0OyyaroumMxcs T'yMaHUCTHMUYECKHUX OTHOILUEHU,
NOHUMAaHHUs LEHHOCTH XHUMHYECKUX 3HAaHUW I BBIPAOOTKH JKOJOTHYECKH
1eaecooOpa3Horo MoBeJAeHUsT B OBITY M TPYJOBOM JESITEIBHOCTH B IEAX
COXPAHEHHUS CBOETO 37I0POBbs U OKPY>KAIOILIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHS  OOIIEYEIIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HpOGWMISl U HANPABICHHOCTH JAJbHEUIIETO
00yueHus.

OOmiee 4uCIO YacoB, OTBEAEHHBIX I M3yYEHUS XUMUU Ha YpPOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COLEPKAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbLHBIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poib XUMUU B )KM3HU YellOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BewecTB. [loHsATHE O MeTOoAaxX MO3HAaHWA B XUMUHU. UYHCThIE BEIIECTBA U CMECH.
CriocoOnbI pa3aeneHus: cMeceil.

ATOMBI W MOJIEKYJIbl. XUMHUYECKHE 3yeMeHThl. CHMBOJB XUMHUYECKUX
anemMeHTOB. [IpocThie U CI0XKHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENIbHAsi aTOMHAas —Macca.
OTtHocuTeNbHAsE MOJIEKYJIsipHast Macca. MaccoBasi 107151 XMMHUYECKOTO 3JIEMEHTa B
COEJIMHEHHUHU.

KosmuecTBo BemectBa. Mosb. MossipHas macca. B3anMoCBsI3b KOJIMUECTBA,
Macchl M 4HCJIa CTPYKTYPHBIX €JMHHI] BemecTtBa. Pacuérel 1o QopMynam
XUMUYECKUX COCTMHEHUN.

®duznyeckue U XUMUYECKHUE SIBJICHUS. XUMUYECKash peakuus U e€ Npu3HaKu.
3aKOH COXpaHEHHUs MacChl BEIIeCTB. XUMHUeckue ypaBHeHus. Kmaccuukamms
XUMUYECKUX PEAKIUH (COeTUHEHNs, Pa3I0KEHUS, 3aMEIIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/IOH, MpaBujiaMu paboOThl B J1aDOpaTOpUH U
npuémMamMu 0OpaleHus: ¢ JJabopaTOPHBIM 00OPYJAOBAHUEM, U3YUEHHE U OMHCAHUE
¢bu3nuecknx CBOWCTB OOpa3l0OB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
dbusnuecknx (MJIaBJIeHUE BOCKA, TasHUE JbJa, pPAacCTUPAHHE caxapa B CTYIIKE,
KUIIEHHE W KOHJEHCALMs BOJbI) U XUMHUYECKHX (FOPEHUE CBEYH, NMPOKAIMBAHHE
MEJHOU MPOBOJIOKH, B3aUMOJEHCTBUE MENIA C KUCIOTOMN) sBJIEHNU, HAOMI0IEHUE U
ONMCAHUE NPHU3HAKOB MPOTEKAHHUsS XMMHUYECKHX pEeaklMil (pasiioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioKeHUEe THIPOKCUa
meau (II) npu HarpeBanuu, B3auMoJeHCTBUE XKele3a ¢ pacTBopoM conu menu (11),
U3YYEHHE CIOCOOOB PA3IEIICHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BbIMIApUBAHUE, TUCTUIUISALUS, XpoMaTorpadusi, NpOBEACHUE OUYUCTKU MOBAPEHHOM
coily, HaONIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEJCHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MacChl, CO3JaHHE MOJENIEH MOJIEKYI
(ILIapoCTEepPKHEBBIX).

Baxueimme npeacTaBuTe M HEOPraHUYeCKUX BelleCTB

Bo3nyx — cMmech razos. CocraB Bo3ayxa. Kucinopoa — sineMeHT u mpocToe
BeniecTBo. Haxoxzaenue kucinopoga B mpupoje, (U3NYECKUE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcunbl. [Ipumenenue kucnopona. CrnocoOsl



MOJIyYeHUsI KUCIOpojia B J1abopaTopuu W MPOMBIIUICHHOCTH. KpyroBopot
KHCJIopoaa B ipupojie. O30H — auioTpornHas Mou(uKaIus KUCIopoaa.

TermoBoit 3h(hEeKT XUMUYECKOW pPEaKIuu, TEPMOXUMHUYECKHE YpPaBHEHWSI,
DK30- M DBHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroiab UM METaH. 3arpsi3HEHUE
BO3J/lyXa, YCWJICHHE TapHUKOBOTrO 3 (deKTa, pa3pyieHne 030HOBOTO CJIOS.

Bopopon — snemenT u mpocroe BemecTBO. Haxoxaenue Boaopona B
npupoae, GU3NYECKUE ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noxyuyeHus. Kucnotsl u comnu.

Monsipabiii  00b€M  razoB. Pacuérel 1O XUMHUYECKUM YpPaBHEHUSIM.

dusnyeckue CBOKMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacepiieHHble M HEHACHIIEHHBIE PAaCTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Jis BEIIECTBA B pacTBOpPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBAaHUSI.
Posib pacTBOpOB B mpuUpoJie U B KU3HU 4esioBeKa. KpyroBopoT BOJbl B MPUPOJIE.
3arpsi3HEeHrUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Kiaccudukanus neopranmdeckux coenuHeHuid. Oxcunbl. Kiraccudukanuys
OKCHUJIOB:  cosieoOpa3ytonue  (OCHOBHBIC, KHCIOTHBIE, aM{(pOTEepHbIE) U
HecosieoOpasyrome. Homenknatypa oxcuoB. Du3Myeckue W XUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyuenue okcuaos.

OcHoBanusa. Knaccudukammst ocHoBaHWM: MENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HomeHnkimarypa ocHoBaHuil. PHU3NUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanus xkucnor. Homenknarypa kuciotT. ®Ousnueckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHOcTm MetamuioB H. H. bekerosa.
[TomyyeHnue Kucnor.

Commn. Homenknarypa comneil. @U3MUEeCKUE U XMMUYECKUE CBOWCTBA COJIEH.
[Tonydyenue coiei.

['eHeTnueckas CBsI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEAUHECHUM.

Xumuueckuit IKcnepumenm:

KAuEeCTBEHHOE OMPEEIICHUE COJEpKaHUs KUCIOpOAa B BO3yXe, MOTYyUYEHHUE,
cobupaHue, paclio3HaBaHWE W H3YyYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICMCTBUSI BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHHUS W
IpeKpalieHus TOpeHus (moXxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHIOB U
OMHCaHUEe HX CBOMCTB, MOJyuYeHHUE, COOMpaHUE, pACIIO3HABAHUE M H3YUYEHUE
CBOMCTB BOJIOpoJia (rOpeHue), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BHUJEOMATEpPUATIOB), HaOIIOAeHUE 00pa3I0B BEIECTB
KOJIMYEeCTBOM | MOJIb, MCCIEJOBAaHUE OCOOEHHOCTEH pPAaCTBOPEHUS BEIIECTB C
pa3IMYHON PAcTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAacCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aMMOAEHUCTBUE BOJbBI C METAJIAMU
(HaTpueM U KaybllueM) (BO3MOXKHO HMCMOJIb30BAaHHUE BHIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3lOB HEOPraHWYECKUX BEIIECTB Pa3MYHBIX KJIACCOB,
HaAO0JII0ICHNE U3MEHEHHUsI OKPAaCKH MHJIMKATOPOB B PACTBOpAxX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojenictBus okcuaa meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeTalUlaMM, PEaKUUN HEeUTpAIU3alUHU, IOJy4YEeHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOIO MeTajula APYTMM M3 pacTBOpa COJIA, PELICHUE
SKCIIEPUMEHTAIIBHBIX 33/lad N0 TeMe «BaxHeliine KiIacCchl HEOPraHHMYEeCKHX
COCAMHEHUI».

Iepuoanuecknit 3axkoH u lIlepuoamyeckas cucremMa XHMHYECKHUX
yiemeHnToB JI. . MenpgeaeeBa. CtpoeHue aToMoB. XMMHYECKAsl CBA3b.
OKHCINTENbHO-BOCCTAHOBUTEIbHBIC PEAKIMU

[lepBbie TOMBITKH KIACCU(DUKAIIUN XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, UHEPTHBIE T'a3bl). DIEMEHThI, KOTOpPbIE 00pa3yoT aM(pOTEPHBIE OKCU/IbI
Y TUJPOKCHUJIBL.

[Tepuoanueckuit 3akoH. [lepruoanyeckasi cucTeMa XUMUYECKUX 3JIEMEHTOB [l.
N. MengeneeBa.  KoporkonepuogHass W JUIMHHOIIEPUOJHAS dbopMbI
[Tepuoguueckon cucrembl xumuuecknx sneMmeHToB . 1. Menneneesa. Ilepuoasl
u rpynnsl. OU3NYECKUH CMBICI MOPAIKOBOTO HOMEpPA, HOMEPOB Ilepuoaa H
TPYNIIbI JJIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siiep. M3oronbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEeK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckont cucremsl [I. M. MenneneeBa. XapakTepHUCTHKAa XUMHUYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme . . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U MEPUOJIaM.

3nauenue [leprogmueckoro 3akoHa u llepnoanueckon cucTeMbl XUMHUECKUX
QJIEMEHTOB Ui pa3BUTUsA HAayku W npaktuku. [[. 1. MenneneeB — yu€Hblii u
IpaKJIaHUH.

Xumudeckass cBs3b. KoBaneHTHas (MoJjsipHas W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPUIATETLHOCTh XUMUYECKUX AJ1EMEHTOB. IOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Ipornecchl OkucaeHns U BOCCTaHOBJIEHUA. OKHUCINUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

M3yueHHe OO0pa3lloB BEUIECTB METANIOB M HEMETAUIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PacTBOpaMU KHUCJIOT M LIEJIOYEH, MPOBEACHUE OIIBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIU
(ropeHue, peakliiuy pa3ioKeHHsI, COSTUHEHU).

Mescnpeomemmuoie cea3u



Peanmmzanust MeXNpeIMETHBIX CBS3€M INpPU WM3YYEHHMM XHMHHM B 8 KJlacce
OCYLIECTBJISIETCS. 4YEpe3 HCIOJIb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIs1 OTAECIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.

OO01Me ecTeCTBEHHO-HAY4YHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHallu3, CHHTE3, Kiaccu(uKkanusi, NEePUOJUYHOCTb, HAOIIOJEHUE,
DKCIIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

duzuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, dJIEKTPUUECKUN 3apsij, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PU3MYECKUE BEIMYMHBI, €IUHULBI
U3MEPEHHUs, KOCMOC, TUTAHETHI, 3B€37bl, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHHEpaANbl, TOPHBIE  MOPOJIBI,
IIOJIE3HBIE MCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasi peaKUus

[Iepnonmueckuit 3axoH. Ilepuoanueckas cucteMa XUMUYECKUX IEMEHTOB /.
N. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOMIOB, Kalaus, KaJIbLUA U HX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepumoauueckoint
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BellecTBA: BHJbI XUMUYECKOM CBSI3H. THIBI KPUCTATUNIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U
BUJa XUMHYECKOHN CBS3H.

Krnaccudukanus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pPa3jIMYHBIM KJIacCaM HEOPraHMYEeCKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanus XuMUYeCKUX peakuid 0 pa3IudHbIM MPU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTENEHEH OKUCICHMS] XMMHUYECKHUX 3JIEMEHTOB, 0 00paTUMOCTH, IO
Y4aCTHUIO KaTaau3aropa). IK30- U SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMUYECKHE
YPaBHEHHS.

[lonsitTue o ckopoctu xumudeckoil peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusix. [IoHsATHEe O TOMOTEHHBIX U TeTEPOreHHBIX
peakuusx. Ilonstue o xkaranuze. [IoHSATHE O XUMHUUYECKOM paBHOBeCHH. DaKTOPHI,
BIMAIONIME HAa CKOPOCTh XHMHYECKOM PEAaKIUU U IOJOKEHUE XUMUYECKOTO
PaBHOBECHSL.

OKHCIANTENBHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUH, JJIGKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHOMN peakinu. COCTaBIIEHHE YpaBHEHUN



OKHMCJIMTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUM €  HCIOJIB30BAaHUEM  METOJIa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTUUECKON JUCCOLUALINU. DJIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHW3M [HUCCOLMAIIMU BEIIECTB C Pa3IWYHbIMU BHAAMU
xuMuueckoi cBs3u. Crenenp aucconuanui. CUiIbHbIC U CI1a0bIe DJICKTPOJIUTHI.

Peakuuu nonHoro oOMeHa. Y cinoBusi MPOTEKAHUS peaKuii HOHHOTO OOMEHa,
MOJIHBIE M COKpAIlIEHHbIE HMOHHbIE YypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMII ¥ COJied B CBETE€ TMpPEACTaBICHUH 00  AIEKTPOITUTHUECKOM
nucconmanuu. KauecTBeHHbIE peakiini Ha UOHBL. [IoHSATHE O TUapOIN3€e COJICH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAIMYECKUX PEMIETOK HEOPTraHUYECKHUX
BEILIECTB — METAJUVIOB M HEeMeTauioB (Tpadura M anmasa), CJIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIAETOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON pEaKIUH
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, KCCIEIOBAHUE IIIEKTPOMPOBOTHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AUCCOLMAIMU KHUCIOT, IIEJIOYEd U COJen
(BO3BMOXKHO  KCIOJIb30BAaHME BHJEO MaTepuajoB), TMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPU3HAKA  TPOTEKAHWS  PEAKIUHA  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJICICHHE Ta3a, OOpa30BaHWE BOMABI), OIIBITOB,
WUIFOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUU
(ropeHue, peakiuu pa3jioKeHUs, COCAUHEHHUS), PAaClIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBK) KAUYECTBEHHBIX pPEAKIMHA HA HMOHBI, pEIICHUE
AKCHEPUMEHTAJIbHBIX 3a]1a4.

HemeTasuibl 4 UX COeAMHEHMS

OO6mrast xapakTtepuctuka TranoreHoB. (OCOOGHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qpu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWUMHYECKHE CBOWCTBA Ha IIpUMEpPe  XJjopa
(B3aMMOJEICTBUE C MeETAJIaMH, HEMETaJJIaMH, IIeJo4aMu). XJIOPOBOJIOPOA.
CosnsiHass KHCIIOTAa, XUMHUYECKUE CBOMCTBa, IMOJydYeHHUE, NMpuMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOAOpPOJA HAa OpraHu3M 4YesjoBeKa. BakHeilne XJIOpuabl U HX
HaXO0XJECHHUE B MPUPOJIE.

O6mas xapakrepuctuka 31emMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3HUYECKUE CBOWCTBA
IIPOCTHIX BEUIECTB — KUCIOPOJIa U Cepbl. AJIJIOTPONHBIE MOAUDPHUKAIIMN KUCIOPOa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOJOpOA, CTpoeHue, (pusmyeckue u
XUMHUYECKUE CBOMCTBA. OKCUIBI CEPBl KAK MPEICTABUTENIN KHUCIOTHBIX OKCHIOB.
Cepnas xucnora, ¢u3HUEeCKMe U XUMHYECKHE CBOWcTBa (oOmme  Kak
NPEICTaBUTENs Kjacca KHUCIOT W chnenuduyeckue). XHUMHUUYECKHE pPEeakiluu,
JeXanue B OCHOBE IPOMBIIIJIEHHOTO CIOco0a TMOJYyYeHUs] CEPHON KHUCIIOTHI.
[Iprumenenue cepHor KUCHOTHL. COJIM CEPHOW KUCIIOTBI, KAYECTBEHHAS PEaKIUs HA



cynbdar-uoH. HaxoxxaeHue cepbl U €€ COEAUHEHUM B TpUpPOJie. XUMHUUECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COCIMHEHUSIMH CEpbl (KUCIOTHBIE JTOXKIH,
3arpsi3HCHHE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAICHUSI.

OO6miast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHbIC CTENEHU OKUCIICHMS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
dbuznyeckre U XuMudeckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nUecKre 1 XUMUYECKHNE CBOWCTBA, MOMydYeHUe u npuMeHerne. Com aMMOHHSI,
ux pu3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
WOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MojiydeHue, (PU3NMYECKUe U XUMHUYECKHE
cBOMcTBa (0OIIME Kak MPEACTaBUTENSl Kiacca KHUCIOT W crnenuduueckue).
Hcnonb3oBaHWe HUTPATOB U COJIEM aAMMOHMS B KayeCTBE MMHEPAIbHBIX
yn00pennii. XuMUYEeCKOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpejibl COSTUHEHUSIMH a30Ta
(KUCITOTHBIE JIOXKIW, 3arpsi3HEHHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
auioTponHeie Monudukanuu ¢docdopa, Puznueckue M XUMUYECKHE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Pu3nIecKue U XUMHICSCKHUE CBOMCTRBA,
nonyuyenue. Mcnonp3oBanue GpocdaToB B KaYECTBE MUHEPAIBHBIX YIOOPEHUH.

OO6mas xapaktepuctuka 31aeMeHTOB [VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUS.  YIJIEepoi,  aJuIOTPOIIHbIE
MOMU(PUKAIINKA, PACTIPOCTPAHEHUE B TpUpojae, (u3Mdeckne U XUMHUYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
dbu3uyeckrue W XUMUYECKHE CBOWCTBA, JCHCTBHE Ha IKUBBIE OpPraHU3MBI,
MOJIyYEHUE U TMPUMEHEHUE. DKOJOTHYECKHE MPOOJEMBbl, CBS3aHHBIE C OKCHUJIOM
yraepoga (IV), rumore3a mIOOaNBHOTO TOTEIJICHUS KJIMMAaTa, IMaPHUKOBBIN
b dexT. YronbHas Kuciaora u €€ conu, ux GU3MUecKrue U XMMHUUECKHE CBOMCTBA,
nojyuyeHue U TpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEJIbCKOM
XO35MCTBE.

[TepBoHavasbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, dTaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIO0TA).
[IpupoaHble HMCTOYHUKHU YIJIEBOJOPOAOB (Yyrojb, HPHUPOAHBIA Ta3, HePTh),
NPOAYKTH WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIIICHHOCTH.
[TonsiTue 0 OMOJIOrMYECKN BaXKHBIX BEIIECTBAX: XKUPaX, O€JKax, yriaeBojax — U uxX
posii B KM3HM 4eJoBeKa. MarepualibHO€ €IMHCTBO OpPraHUYeCKUX W
HEOPTraHUYECKUX COETUHEHUM.

Kpemunmii, ero ¢usnueckne W XUMHUYECKHE CBOMCTBA, TOJYyYCHHE W
npumeHenue. CoemuHeHuss KpemHusi B mnpupoze. OOmue mnpencraBieHus 00
okcusie kpemaust (IV) u kpemuueBoit kucinote. CHUIUKaThl, UX HUCIOJb30BAHUE B
ObITY, B MPOMBIILJICHHOCTU. BaxkHeline CTpouTEeIbHbIE MaTepUalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobieMbl Ge30MmacHOro HUCMOIb30BaAHUS
CTPOUTENIbHBIX MATEPUAJIOB B TOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHHe 0Opa3IlOB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHON KHCIIOTHI,
MIPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPHUA-UOHBI U HAOJIOJIEHUE MPU3HAKOB
WX TPOTEKaHMs, OMBITHI, OTpaxarolmue (PU3NYECKUEe U XUMHUYECKUE CBOMCTBA
rajjoreHOB M HUX COEIMHEHUI (BO3MOXXHO HCIIOJIb30BAHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O00pa3lamMu XJOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
obpasmaMmu  ceppl M €€  CcOoeqUHEHMSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpUAIOB), HAOJIOICHUE TMpollecca OOyIIIMBaHUS caxapa Moj JACHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KaYeCTBEHHON peakluu Ha Ccyibdar-
WOH W HaOIIOJICHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoicTBaMU a3oTra, (ochopa M HX COEIUHEHHH (BO3MOYKHO MCIOJb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIyICHHE,
coOupanue, pacrno3HaBaHWE€ M U3YYCHUE CBOWCTB aMMHUaKa, MPOBEICHUE
KAueCTBEHHBIX PEAKIUA Ha MOH aMMOHUS U (pocdaT-uoH UM U3ydeHHe MPU3HAKOB
UX IPOTEKAaHMUs, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIJIOTHI C MEJBIO
(BO3MOKHO UCIIOJIb30BaHUE BHJICOMATEPUAIIOB), U3yUYCHUE Mozenei
KPUCTANIMYECKUX PEIIETOK anmasza, rpadura, QyisiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHUBOTAa3a, MOJydeHUE, COOMpPAHUE, PACTIO3HABAHUE U U3yYCHHUE
CBOWCTB YTJICKMCJIOTO Tra3a, MPOBE/IEHNE KaYyeCTBEHHBIX pPEaklnii Ha KapOOHAT |
CUJIMKAT-UOHbl W HW3YyYEHUE NPU3HAKOB HX MPOTEKAHUS, O3HAKOMIIEHUE C
NPOAYKIIMEH CUJIMKATHOW TMPOMBIILUICHHOCTH, PEIICHUE OSKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHele HeMeTaJuTbl U UX COCTUHCHUS.

MeTa/ibl U MX COeIMHEHU S

OO6mrast xapakTepUCTHUKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux nosoxeHus B llepuoamyeckon cucreme xumuueckux osnemeHToB JI. .
MenpeneeBa u crpoeHusi atomoB. CTpoeHHe MeTaioB. MeTtannuueckas CBsI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAs  PEIIETKA.  ODJNEKTPOXUMUYECKUH  pAX
HanpsDKeHU MeTaioB. Ou3ndeckne U XUMHUYECKUE CBOMCTBA MeTaiuioB. O0mmue
CrocoObl Moy4yeHus: MeTawioB. [loHsATHE O KOpPpPO3UU METAIIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Koppo3uu. CraBbl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounsle MeTauIbl: MOJIOKEHUE B lleproanueckor CHCTEME XUMHUYECKUX
anemeHToB Jl. . MeHneneeBa, CTpOEHUE UX aTOMOB, HAXOXKIAECHUE B IPUPOJE.
dusnyeckrue U XUMUYECKHE CBOMCTBa (Ha mpuMepe Hatpus U kKanus). OKCUIIbI U



TUAPOKCHIBI HaTpusd MW Kanus. [IpuMeHeHue MIeNIOYHBIX METAUIOB U HX
COEJIMHECHUM.

[[lenoyHO3eMeENbHBIE METAJUIBI MAarHUM W KAJIbLUUWA: TMOJIOKEHUE B
[lepuonnueckont cucreMe xumudeckux sinemeHToB [. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJeHUE B IIpupoae. PU3NYECKue U XUMUYECKHNE CBOMCTBA MArHUs
U Kaiblus. Baxnelmme coequHeHus] Kanblus (OKCUJI, THAPOKCH, COJIH).
XKécTtrocTb BOBI M CLIOCOOBI €€ yCTpaHEHUS!.

AunroMuHUMN: noJio)keHue B [lepruoanueckoit cucTeMe XUMUYECKUX 3JIEMEHTOB
J. N. Mennaeneesa, cCTpoeHME aroma, HaxOXJeHHEe B Ipupone. Pusuyeckue U
XUMUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHUJIA U THIPOKCHUIA
AJFOMUHUSL.

Keneso: monoxenue B [lepuognueckon CUCTEME XMMHUYECKUX AJIEMEHTOB /1.
N. MengeneeBa, CTpOCHME aToOMa, HaxoXXJAeHUWE B Tmpupoae. Pusnueckue u
XUMUUYECKUE CBOMCTBA xkene3a. OKCUIbI, TUIPOKCUIbI U conn kenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METaJIOB W CIUIaBOB, MX (PU3NYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YyJbTAaTOB  KOPPO3UHU  METAJIOB  (BO3MOXKHO
UCIIOJb30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJA
KIS W HATpUs C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
MCCIIEJOBAHUE CBOMCTB KECTKOW BOJIbI, MPOLIECCA TOPEHUS KEle3a B KUCIOPOAE
(BO3BMOXKHO  HCIMOJIb30BAaHUE  BUJEOMATEpUaNiOB), TMPU3HAKOB  IPOTEKAHMS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MarHus, KaJIblUs, aJIOMUHUS, [IUHKA, JKEJIe3a
(IT) u xene3a (III), meau (II), HaOMrOIEHNE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS
IUTAMEHU WOHAMHM HaTpus, Kaldus U Kaiblug (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), UCCIIeIOBaHHEe aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMHHUS
Y TUJIPOKCHUA IMHKA, PEHICHUE YKCIEPUMEHTAIBHBIX 337a4 10 Teme «Baxueimue
METAJUIBI U KX COCTUHEHUS.

XuMHA M OKpYKAKOLIasA cpeaa

BemectBa m Marepuanibl B MOBCEIHEBHOM KW3HHM 4eJIOBEKa. be3omacHoe
UCIOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakiuid B ObiTy. [lepBas momonrs npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHHUE OKpYKawouleh cpeabl (MpeaenbHas J0mycTUMast
KOHIIEHTpaius BeulecTs, nainee — [1JIK). Poib XuMumn B pelieHUH 3KOJIOTUYECKUX
mpoosieM.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB MarepuanoB (CTEKJIO, CIJIaBbl METAJLIOB, MOJIUMEPHBIE
MaTepualbl).

Meosicnpeomemmnule ceasu



Peanuzanusi MEXIpPEAMETHBIX CBS3CH INMPU HM3yYCHHH XUMUU B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 WCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHITHH, SBISIFONIUXCS CHCTEMHBIMH ISl OTJICIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAY4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KiIaccupukanus, TMEePUOAUIHOCTh, HAOIOIEHNE,
OKCIIEPUMEHT, MOJCIMPOBAHUE, HW3MEPCHUE, MOJECNb, SBICHUE, TAPHUKOBBIN
3¢ (DEKT, TEXHOJIOTHS, MAaTePUATTBI.

®dusnka: Martepus, aToM, OJJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU],
W30TOMBI, PAJUOAKTUBHOCTh, MOJICKYJA, JJICKTPUYCCKUN 3apsii, MPOBOJIHHKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOe COCTOSTHUE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAsI
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, SAMHHUIIBI U3MEPCHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COTHIIE.

buonorus: ¢orocunTes, nprxanme, Omocdepa, IKOCUCTEMA, MHHEPATHLHBIC
yA00pEHMs, MUKPOSJIEMEHTBI, MAKPOAJIEMEHThI, MUTATEIbHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapochepa, MuHEpasbl, TOpPHbIE TOPOJBI,
MI0JIC3HBIC UCKOIAEMbIe, TOTUTUBO, BOJAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA ITPOI'PAMMBLI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIbTATHI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOEHHUS MPOrpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHHs JOCTHIalOTCs B X0J€¢ OOy4YEeHHMs] XMMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIIbHOM JEATEIbHOCTU B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHbIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMHU, IPUHSITBIMU B
oOlIecTBe MpaBWJIaMU M HOPMaMH MOBEIECHUS M CHOCOOCTBYIOT MpOIEccam
CaMOINO3HAaHUs, CAMOPA3BUTHUS U COLUANTHM3ALUN O0YyYarOIIUXCS.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCA CHCTEMON TO3WTHUBHBIX LIEHHOCTHBIX OPUEHTAUUA H
pacUIMpeHHe OMbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPHOTHYECKOr0 BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAayyHOMY HACJEJUI0, TMOHUMAHUS 3HAYCHUS XUMUUYECKOM HAyKU B KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW HH(POpMAIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHMS:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBAaTENbCKOW,  TBOPYECKOM W APYTUX  BHUAAX
NESTENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTENBHOCTU MPHU
BBITIOJIHEHUU YYeOHBIX, TI03HABATENbHBIX 3a]a4, BBIMOJHEHUU XUMHYECKUX
AKCIIEPUMEHTOB, CO3IaHUN YUEOHBIX MPOEKTOB, CTPEMJICHHUS K B3AMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B Tpolecce ATOW Y4eOHOH JesTeNbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TIOBEJECHHUE M TMIOCTYINKH CBOUX TOBAPUILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE MPEICTABICHHUS O BEIIECTBE U XUMHUYECKOW peaKiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAYKH M COCTABIISIIOLIUE
OCHOBY JIJI1 TIOHMMAHUSI CYIIIHOCTH HAYyYHON KapTHUHBI MUpPA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJIHON CPENOiL, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHbIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHHUM IO
XUMUH, HEOOXOAMMBIE IJi1 OOBSICHEHHS HAOII0JIaeMbIX MPOIECCOB U SBJICHUMH,
MO03HABATEILHON, WH(OOPMAITMOHHOW M YHUTATEIbCKOW KYyJIbTYPBHI, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM PabOThl ¢ YU4€OHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYPOH, JIOCTYIIHBIMA TEXHUYECKHMMH CPEJCTBAMHU HMH(DOPMAIMOHHBIX
TEXHOJIOTH;

WHTEpPEC K OOYyYCHHIO W TIO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, IMPOCKTHOW H  HCCJIEA0BATEIHCKOM
JEATENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH W yYPOBHS OOY4YCHUS B
JIaJIbHEHIIIEM;

4) dpopMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBLIN 00pa3 XU3HHW, OCO3HAHWE TOCICICTBUNA U
HETPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS JIKOTOJIsI, HAPKOTHKOB, KypPeHU),
HEOOXOJIUMOCTH COONIOJIEHUs] TMpaBuid 0O€30MacHOCTH TIpu  OOpalleHun ¢
XUMUYCCKUMH BEIIECTBAMH B OBITY M peabHOU JKU3HHU;

5) TpyA0BOT0 BOCIIMTAHMSI:

HWHTEpeC K MPaKTHICCKOMY U3YyUCHHIO Tpodeccuii u Tpyaa pa3IMuHOro po/ia,
yBaXEHUE K TPYAy W pe3yibTaraM TPYIAOBOW IEATECILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHCHHUS TMPEAMETHBIX 3HAHWW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHINBUYyATbHON TPAEKTOPHUH MPOJIODKCHHSI 00pa30BaHUs ¢ yUETOM JTUIYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON MPOo(deCCHOHATBHON JCSITCIIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aJalTHPOBATHCS B PO(hEeCCHOHATBHOM CpeIe;

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

AKOJOTHYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPHUPOJE KaK HMCTOYHUKY
KU3HHA Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAHMS, IOHUMAaHNE IIEHHOCTH 3J0POBOTO H
Oe3omacHOro o00pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HYECKOMY M TICHXHMYECKOMY 370POBBIO, OCO3HAHHME IIEHHOCTH COOJIIOICHHUS
npaBuI 0€30ITaCHOTO MOBEJACHUS TP padOTe ¢ BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOXKAFOIINX 3I0POBBIO U JKU3HU JTFOJICH;

CITOCOOHOCTH TPHMEHSATH 3HAHMS, TOJydaeMble IPH HU3YYSCHUU XUMHH, IS
pEIICHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOIICH MMPUPOTHON CPEIOH, IS MOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOH  KyJNbTYpPhl, OCO3HaHHUS TJ00aTBbHOTO  XapakTepa
IKOJOTHYECKUX TMPOOJIEeM WM IMyTeH WX PEIIeHUs MOCPEJACTBOM METOJO0B XHMHH,
AKOJIOTHYECKOTO MBIIIICHUS, YMEHHUSI PYKOBOJICTBOBATHCS MM B IIO3HABATEIHHOM,
KOMMYHUKATHBHOM M COITUAIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX PE3yIbTATOB BBIJICISIOT 3HAYUMBIC IS
(GbOpMHpOBaHUS MHPOBO33PEHUS OOIICHAYYHBIC IOHATHSA (3aKOH, TEOpws,
IMPUHITAI, TUTIOTE3a, (aKT, CHCTeMa, MPOIIECC, SKCIICPUMEHT U JIPYToe.), KOTOPhIC
WCIIOJIB3YIOTCSI B €CTECTBCHHO-HAYYHBIX YYEOHBIX TpEIMETax M TMO3BOJIAIOT Ha
OCHOBE 3HAHUH M3 ATUX NPEIAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



HAy4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NEUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJISATHBHBIE), KOTOpblE 00€CHeurnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4EOHOU
NEATEIbHOCTH.

Ilo3naBaTe/ibHbBIE YHHBepcaJIbHbIE yueOHbIE

aeiictBust bazoBble JiornyecKkue 1eiCTBUA:

YMEHHUSI HKCIMOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUU
3HAHWI: PacCKpbIBaTh CMBICI XUMHUYECKHUX TMOHATUN (BBIACISITH UX XapaKTEpHBIC
MPU3HAKU, YCTaHABIMBAaTh B3aMMOCBS3b C JIPYTMMH TOHSITHUSMH), UCIOJIH30BAThH
MOHSATHUS JJIsl OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUMN, BEIOMPATH OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINA XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaAKIIHi,
yCTaHaBJIMBATh MPUYMHHO-CIEJACTBEHHBIC CBSI3M MEXKIY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXKJeHUs (MHIYKTUBHBIC, JICIYKTUBHbBIC, 110 aHAJIOTHUN),
JienaTh BBIBOJIBI M 3aKIFOUEHUS;

YMEHHE TMPUMEHSATh B TMPOILECCE TMO3HAHMS TMOHATUS (IIPEAMETHBIE W
MeTaIpeJIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCTIOJIb3yEeMbIE€ B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTa), XUMHUYeckas ¢Gopmylia U ypaBHEHUE
XUMHUYECKON peaklnu — MpU PElICHUH Y4eOHO-MIO3HABATENbHBIX 3a7a4, C YYETOM
TUX MOJEIbHBIX NPEACTABICHUN BBISBIATH U XAPAKTEPU30BATH CYLIECTBEHHBIC
MPU3HAKU U3YYaeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMMUUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOILIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIC CBSI3U U
MPOTUBOPEUHS B U3yUaEeMbIX MIPOIIECCAX U SIBJIICHUSIX.

Ba3oBble ucciaenoBaregabckne A1eCTBUS:

YMEHHE HCIOIb30BaTh IOCTABJIEHHBIE BOINPOCHI B KAauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXe€ B KaueCTBE OCHOBBI Il (OPMHUPOBAHUS THUIIOTE3bl IIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

NpPUOOPETEHUE OMNbITa M0 TUIAHUPOBAHUIO, OPraHU3AMA W TIPOBEIICHUIO
YYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (PopMyaupoBaTh 000OIICHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEAOBAHUSA, COCTABISATh OTYET
0 MpoJeIaHHON padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOWpaATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3NUYHBIX BUIOB U (HOPM MPEJCTaBICHUS, TOTyIaeMy0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIE
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIICHUBATh MNPOTHUBOPECUUBYIO U
HEJI0CTOBEPHYIO MH(OPMAITHIO;



yMEHUE NPUMEHSTh Pa3jIMdHble METOJbl U 3alpoChl MPHU MOUCKE U O0TOOpE
uH(pOpMallMM U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMUMBIX JJIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTENbHBIX 3a7a4 ONPEAEIEHHOrO TUIIA, IPUOOPETEHNE OIbITA B
00JacTH  MCHOJIb30BaHUsT  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCHOJIb30BAHMS PA3IIMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMpPATh ONTUMANIBHYIO (POpMY MpeAcTaBIeHHUs] HH(DOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JharpaMMamu,
npyrumu hopmamu rpaduKi U ©X KOMOWHAIIUSAMY,

yMEHUE UCIO0JIb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU u
UCCJIEI0BATEIbCKON JEATENBHOCTH MH(DOPMALUIO O BIMSHUU MPOMBIIIJIEHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOIHOU
Cpebl.

KoMMyHHMKATHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1eCTBHSA:

YMEHHUsS 3aJlaBaTh BOINpPOCHI (B XoJe Juasiora W (WIM) JUCKYCCHM) TIO
CymiectBy  oOcyXmaemMoil  TeMbl, (QOPMYJIHpPOBATH CBOM  MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBIMOJTHEHUS IPEAJIOKEHHON 3a/1a4u;

YMEHUSl  NPEICTaBIATh  IOJYYEHHbIE  pPE3yJbTaThl  ITO3HABATEIbHON
NEATENbHOCTH B YCTHBIX W THHMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
pE3yIbTAaTOB BBHINOJHEHUS XUMHUYECKOro JKCIepuMeHTa (1abopaTopHOro OMbITa,
Ja60paTopHOI pabOTHI O UCCIIEOBAHUIO CBOMCTB BEMIECTB, y4€OHOT0 MPOEKTA);

yMEHHsSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NIO3HABATEIBHOM M MCCIENOBATENIIbCKOM  JE€ATEIBHOCTH NPHU  PEIICHHUH
BO3ZHUKAIOIIUX TPOOJIEeM Ha OCHOBE YuéTa OOLIMX HMHTEPECOB U COTIACOBAHUS
no3uuui (00CyXaeHHsl, OOMEH MHEHUSMH, «MO3TOBbIE IITYPMbD», KOOPIWHALIUS
COBMECTHBIX JCHCTBUM, OINpEICICHHE KpPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJTHEHHOHN pabOThI U JpyTHe).

PerynsiTuBHBIE YHHBepCcaJbHbIe y4eOHbIe JeHCTBUSA:

YMEHUE CAMOCTOATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYIIECTBJISATh, KOHTPOJIMPOBATH M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOMPATh Hanbosee 3(hPEeKTUBHBIE CIOCOOBI pEHIeHUs] YUEOHBIX U
NO3HABATEIBHBIX 33/a4, CaMOCTOSATENbHO COCTABISTH WIA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM  JCUCTBUUA MPU  BBIINOJHEHUU 33JaHUM C YyYETOM
MOJIYYeHHS] HOBBIX 3HaHUN 00 HM3ydaeMblX OOBEKTaX — BEIIECTBAX U PEAKIIHIX,
OLICHUBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBICHHON ULEIH, YMEHHE
UCII0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, MPEJIAraeMble B YCIOBUU 33JIaHUN.

HPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX PE3yNbTaTOB [0 OCBOCHHUIO 00s3aTEIBHOIO
colepKaHus, YCTAaHOBJIEHHOTO JaHHOW (denepanbHOW pabodeil mporpaMMon,
BBIJICTIIIOT: OCBOCHHBIC 00YYAIOIIMMUCS HAYYHBIE 3HAHUS, YMEHUS U CIIOCOObI



nercTBul, crnenuduueckue i1 OPEeAMETHOM  00sacTh  «XUMHS», BHJIbI
JNEATENIBHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHWS, €ro MHTEpIpETaluH,
peo0pa3oBaHUIO M MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX 1 HOBBIX CHTYAIIUsX.

K xoniy oOydenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUN:

* PAaCKpbIBATh CMBICJ OCHOBHBIX XUMHUUYECKHX TOHSTHUW: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpO/IHAsE M HEOJAHOPOAHAS), BaJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJIApHash Macca,
MaccoBasi J10JIsl XUMUUYECKOT0 JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi pPEakius, KiacCu(UKaius peakiuii: peakiuu
COCJIMHECHUA, PEaKIMU PA3JIOKECHUSA, PEAKIMU 3aMEIICHUs, PEaKINu
00OMEHa, K30- U SHJOTEPMUUYECKHE PEAKLIUH, TEIUIOBOM 3P(EKT peakinH,
SIPO aToMa, DJICKTPOHHBIA CIIOW aToMa, aToOMHas OpOWTalb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJISIPHAS KOBAJECHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHWOH, PACTBOP, MAcCCOBas JOJIsI BEIIECTBA
(mpolieHTHas! KOHIIEHTPAIKs) B pacTBOPE;

* WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX TMOHSITHUA U
MPUMEHSTh 3TH OHATHUS IPU ONMMCAHUY BELIECTB U X MPEBPALLICHHUII;

e HCIIOJB30BaTh XHUMHUYECKYIO CHMBOJIMKY [UJIi COCTaBjeHUs Gopmy
BEIIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

e OMNpENENSITh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCIEHHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHECHHSX,
MPUHAICKHOCTh BEHIECTB K ONPEACIEHHOMY KJIacCy COCIUHEHUU TI0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

e packpeiBath cmbica [lepuommueckoro 3akona [J[. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX IMOJOXeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHsSI MacChl BEUIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOraJipo;

e ONHUCHIBAaTh M XapakTepuszoBaTh TabnuMuHyr0 Qopmy Ilepuogudeckoi
CHCTEMBl XHMHWYECKUX DJJIEMEHTOB: pAa3JIM4aThb TMOHSATUS  «TJIABHAS
noarpymnma (A-rpynmna)» u «mobouynas noarpymma (b-rpymma)», mansie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabnune «llepuoguueckas cuctema Xxumudeckux dyemeHtoB [, U.
MenzeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB



XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsij sJipa, o0Ilee YUCIO0 AIEKTPOHOB
U pacnpeiesiCHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HCOPTAaHMYECCKUE BEIECTBA,
XUMUYECKUE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B PEAKIUU
BELIECTB, M0 TEIIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJATBEPKIAsi OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUUYECKUX TMPEBpallCHU B
Pa3JIMYHBIX YCIOBHUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJISIPDHYIO W MOJISIDHYIO — MacChl
BELIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOro J3jeMeHTa 1o (opmyie
COCIMHEHHSI, MaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSTh OCHOBHBIE OINEPALUA MBICIUTENBHON AEATEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTH3aluIo, KiacCUu(UKAIIUIo,
BBISIBJICHUE TMPUYUHHO-CJICICTBEHHBIX CBSI3ed — JIJIi U3YyUYEHUS CBOMCTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAYyYHbIE METO/bI
NMO3HAHUSA — HAOIIOJCHHE, M3MEpPEHUEe, MOJEIHPOBAHUE, SKCIEPUMEHT
(pea’bHBIN U MBICJICHHBIN);

CIEN0OBAaTh  MpaBWaM  MOJIb30BaHUS  XMMHYECKOW  TOCYAOM |
1abopaTopHBIM  000pY/IOBaHHWEM, a TakKXKe TMpaBHIaM OOpalIeHus] C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMH IO BBIIIOJHEHUIO
7a00paTOPHBIX XHUMHYECKUX OIBITOB IO TIOJYYEHUIO U COOMPAHUIO
razoo0pa3HbIX BELIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pAacCTBOPOB C OMNPEACIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XMUMHUYECKHE  SKCHEPUMEHTHl MO
pacro3HaBaHHUIO PACTBOPOB IIEJIOUYEH U KUCIOT C TMTOMOIIBI0O HHIUKATOPOB
(;takmyc, dhenondranenH, METUIOPAHXK U JIPYTHUe).

K xoHiy oOydenus B 9 kiacce npeMeTHbIE PE3YJIbTAThl HA 0230BOM YPOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XHWMHUYCCKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KAaTHOH, aHHWOH, IPOCTOE BEIIECTBO,
CJIO)KHOE BEMIECTBO, BAJICHTHOCTH, JJICKTPOOTPUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYECKasi CBs3b, TEIUIOBOM d(dekT
peaknuM, MOJb, MOJSPHBIA  00BEM,  pacTBOpP,  AJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, DJICKTPOJIMTHUYSCKAS JTUCCOIMAIUS, PEaKIMH HOHHOTO
oOMEHa, KaTaliu3aTop, XMMUYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE peaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIUU,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHUCIEHWE W  BOCCTAaHOBJICHHUE,
ajmoTponus, aMm(pOTepHOCTh, XUMUYECKasi CBs3b (KOBAJICHTHAs, MOHHAS,
METaJNINYeCcKasi), KpUCTAJUIMYecKasi pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakiuu, TMpeaeabHO JOMyCcTUMas
xoHueHtpauus [1/IK Bemectsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUA U
MPUMEHSTh 3TH OHATHUS IPU ONMMCAHUM BELIECTB U X MPEBPAILLICHHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBleHUsS (opMyI
BEIIIECTB U YPABHCHUN XUMHYECKUX PEAKIIUN;

ONPENEIIATh BaJICHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOLO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy CO€IMHEHUU 1o ¢dopmyrnaMm, BHJI XUMHYECKOU
CBsI3W (KOBaJ€HTHAs, WOHHAs, METAUIMYeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3apsi MOHA MO0 XUMHUYECKON (opmylie, xapakTep cpeasl B
BOJHBIX PAacTBOPAaX HEOPraHUYECKHX COCIUHEHUH, THUIl KPUCTAJNIMYECKOMN
PEMIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMmbich llepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIHUCHIBATh W XapaKTepU30BaTh
Tabinunyto Gopmy [lepuoanueckoid cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paziuuath MOHSATHS «rjaBHas mnoarpynmna (A-rpynma)y U «mobouyHas
noarpynna (b-rpynna)», maible U OoOJbIIME TEPUOABI, COOTHOCUTH
0003HAYCHUS, KOTOpPhIE MMEIOTCA B IEPUOAUYCSCKOM Tabiuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKHUX
3JIeMEHTOB (cocTaB M 3apsia  sApa, oOIllee 4YHUCIO BJIEKTPOHOB H
pacrpenieieHue WX IO JJICKTPOHHBIM  CIOSIM), OOBSICHATH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 3JIEMEHTOB M MX COEJIMHEHUI B
npeAeiax MaJlbIX MEPHUOJIOB U IIABHBIX MOJArPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XMMUYECKUE BJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy U COCTaBy Y4YACTBYIOIIUX B pEaKIuu
BEIIECTB, MO TEIUIOBOMY 3(P(eKTy, M0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMHUUYECKUX DJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATH) OOLIME U CHEeU(UUECKUEe XUMHUYECKHUE
CBOMCTBAa MPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAAsl OIMKHCAHUE
IpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIUA;

COCTABJISITh  YPaBHEHHUSA JJEKTPOJUTUYECKOM JAHUCCOLUMALMU  KHCIIOT,
HIEJI0YEN U COJIEH, ITOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIMid, MOATBEPKIAIOMIUX CYIIECTBOBAHKE
TCHETUYECKOM CBSI3M MEXK]Ty BEIICCTBAMH PA3IUYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTAaBJICHHUSI DJICKTPOHHOTO OaJlaHCa 3TUX PeaKInii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBHCHUMOCTH OT WX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKUX TMPEBpAIICHUN B pPa3IHYHBIX
YCIIOBHUSIX;

BBIYUCIIATh OTHOCHUTEIIBHYIO MOJIEKYJSIPHYIO W MOJIAPHYIO  MacChl
BCIIIECTB, MACCOBYIO JIOJIO XHUMHYECKOTO JJeMeHTa 1o (opmye
COCIMHCHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKIINH;

coOmo/laTh  TpaBWiIa  TOJIB30BAHUS ~ XMUMHYECKOW  IMOCY/OH v
7abopaTOpHBIM  00OpY/JOBaHMEM, a TaKKe IMpaBUja OOpaIlIeHUS C
BCIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYEHUI0O U COOMpPAHUIO
ra3000pa3HbIX BEMIECTB (aMMHAaKa U YTIEKUCIIOTO rasa);

IPOBOJUTL  PEaKIMH, TOJATBEPXKIAIONIME  KA4YeCTBCHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOPHI-, OPOMU/I-,
uonua-, kapbonart-, ¢ocdar-, CwIHMKaT-, Cyiabhar-, TUIPOKCUA-HOHHI,
KaTHOHBl aMMOHHMSI MU WOHBI M3yYEHHBIX METAJIJIOB, NMPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpax HEOPTAHWUUYECKHUX BEIIECTB;

IPUMEHSTH OCHOBHBIC OIEpAIlMU MBICITUTEIILHON JEATEIPHOCTH — aHAJU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3allii0, BBISBICHUC
NPUYUHHO-CJICJICTBEHHBIX CBSI3eH — JIJII M3YyYCHHUS CBOMCTB BEIIECTB U
XUMUYCCKUX PEaKIUi, €CTeCTBEHHO-HAyYHBIC METOJIbl IO3HAHUS —
HAOJIFO/ICHUE, M3MEpPEHUE, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA |
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KoJsm4yecTBO 4acoB
Ne HanmenoBaHue pasneiioB DJICKTPOHHBIE
KonTpoibh IIpakTHyeck
M TeM NPOrpaMMbl Bcero (undposnie)
bIe padoThI ne padboTbl
n o0pa3oBaTe/bHbIE
/ pecypebl
n
Pasnea 1. [lepponayanbHble XHMHYECKHE IIOHATHS
XuMusi — BaXkHast 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [JOK
' MIPaKTUYECKON https://m.edsoo.ru/7f41837¢
e TETLHOCTH
YEJIOBEKA
12 BemtectBa u 15 | bu6mmorexa [JOK
' XAMUYECKUE peaKIun https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 20
Pa3pnen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BeLIeCTB
21 Bosnyx. Kucnopon. 6 bubnuoreka [IOK
) [Tonsarre 00 okcumax https://m.edsoo.ru/7f41837¢
27 Bomopon.Ilonsitue o g | bu6mmoreka [IOK
' KUCJIOTaX U COJISAX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsl. [Tonsitue 5 | | Bbu6mmorexa [JOK
) 00 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACChI bubmuoreka [{OK
24 11 1 1
HEOPraHUYEeCKUX https://m.edsoo.ru/7f41837¢
COEIMHEHUI
Hroro no paszneny 30

Paznen 3. Ilepuoanueckuii 3axkon u Ilepuoguyeckasi cucrema xumnueckux 3jaemeHToB /. . MenneneeBa. Ctpoenue

aToMoOB. XuMHuUeckas cBA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pPeaKkuuu




[Tepronnueckuii 3aKOH 1

31 IIepnonnueckas cucrema 7 bubnnorexa [JOK
XUMHYECKHUX AJIEMEHTOB /. https://m.edsoo.ru/7f41837¢c
n.
MenneneeBa. CtpoeHue
aToma
XuMuyeckas CBS3b. Bu6morexa [IOK
3.2 OxucuTenLHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHbBIE
peaKIuu
bu6mmorexa [JOK
Hroro mo pasexy 15 https://m.edsoo.ru/7f41837¢c
PeszepBHOE Bpemst 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 [TIPO'PAMME




9 KUIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u (undposbie)
Ne Kontpoibu IIpakTH4eck
/ TeM MPOrpamMMbl Bcero o0pa3oBaTeJibH
mm bl € ue padoThI
ble pecypcehl
padoThI
Pa3nea 1. BemecTBo M XuMH4YecKHne peakiuun
1 [ToBTOpeHnue u yriayonenue 5 | bubnuotexa [JOK
) 3HAHUI OCHOBHBIX Pa3/eioB https://m.edsoo.ru/
Kypca 8 Kiacca 11412636
12 OcHOBHBIE 3aKOHOMEPHOCTH 4 bu6nuoreka [IOK
' XUMHUYECKHUX PEaKIHii https://m.edsoo.ru/
7f41a636
13 DNEeKTPOIUTUYECKAs g | 1 bubnmoreka [JOK
) nucconuanysa. XuMHUUIeCcKue https://m.edsoo.ru/
peaKIy B PaCTBOPax 1412636
Wroro no pazneny 17
Pasnen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO6mrast xapakTepucTUKa 4 | bubnuorexa [JOK
’ XUMHYECKUX d1eMeHToB VIIA- https://m.edsoo.ru/
rpynnsl. ['agorensl 1412636
OO6mrast xapakTepucTUKa
bu6mmoreka [{OK
2.2 XUMHUYECKUX JJIeMEHTOB VIA- 6
. https://m.edsoo.ru/
rpynmnsl. Cepa u eé 7£412636
COEJIMHEHHUSI
OO01as xapakTepuCcTUKa XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pochop u 7 1 Bubnmorexa [IOK
) py ) ’ P https://m.edsoo.ru/
ux 7f41a636
COCJTMHEHHUSI
OO6m1ast XxapakTepucTuKa
P P bubmuoreka [JOK
2.4 XUMHUYECKUX AJIeMEeHTOB [V A- 8 1 2
https://m.edsoo.ru/




IpyHIbL. YTIEpOa U 7f41a636

erMHI/If/'I 1 UX COCIUHCHUA




Uroro no pazgeny 25
Pazgen 3. MeTa/iIbl H HX COeTMHEHUA
3.1 OO01me cBOMCTBA METAJLIOB 4 bubnmorexa LHOK
https://m.edsoo.ru/
7f41a636
3.2 Baxueiinme MeTayuisl U UX COCIUHEHUS 16 1 2 bubmorexa [IOK
https://m.edsoo.ru/
7f41a636
Wroro no pazneny 20
Pa3nea 4. Xumus n okpy:kapmias cpeia
bu6mmoreka [IOK
4.1 BemectBa 1 MaTepransl B )KM3HU YEJIOBEKa 3
https://m.edsoo.ru/
7f41a636
Hroro no pazgeny 3
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/
7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
ITPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

[Mabpuensna O.C., Octpoymona WN.I'., Cnaakosa C.A. (I'abpuensu O.C. u
np.) Xumus. 8 kiaacc ba3oBblil ypOBEHb.
["abpuensna O.C., Octpoymona WN.I'., Cnaakoa C.A. (I'abpuensu O.C. u

ap.) Xumus. 9 kinacc. ba3oBblil ypoBEHb.

METOANYECKHUE MATEPUAJIBI J1JIAA YUUTEJIA
O. C. I'abpuensn, U. I'. Octpoymos, 1. B. Akcénona
Meroanueckoe nocodue mist yuutenss XMMUS § knacc.
O. C. I'abpuensn, . I'. Octpoymos, 1. B. Akcénosa

Metonnueckoe nocobue mis yuurens XMMUA 9 knacce.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPChbI

CETHU UHTEPHET

https://m.edsoo.ru/
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