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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmma mo XMMHHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHMs COCTaBJI€Ha Ha OCHOBE TpeOOBaHUM K
pe3yibTaTaM OCBOCHHSI OCHOBHOW 0OOpa3oBaTelbHOW MPOrpaMMbl OCHOBHOTIO OOLIEro oOpa3oBaHUs,
npeacraBieHHbx B PI'OC OO0, a takke Ha ocHOBe (enepanbHOM paboyeil MporpaMMbl BOCIIUTAHHUS U C
y4€TOM KOHIICMIUU TMPernoJaBaHusl y4eOHOro mpeaMera «XUMHUsS» B 00pa30BaTEIbHBIX OPTraHU3AIMSIIX
Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu Ja€T MPEICTABICHUE O LENAX, OOIIEH cTpaTernu oOydeHus, BOCIIUTAHUS U Pa3BUTHUS
o0ydJaromuxcs CpeacTBaMH Y4eOHOro INpeaMeTa, YCTaHABJIMBAEeT 00s3aTENbHOE IPEIAMETHOE COJEpIKAHUE,
IpelycMaTpUBAET paclpeelIiCHue ero 1o KjiaccaM U CTPYKTYpUPOBaHME IO pa3feiaM M TeMaM IPOrpaMMbI
0 XUMHH, OIPCACIIHACT KOJIMYCCTBCHHBIC U KAYCCTBCHHBIC XAPAKTCPUCTUKU COACPIKaHHA, PCKOMCHAYCMYIO
MMOCJICAOBATCIIBHOCTh U3YUYCHUA XUMHH C y‘-IéTOM MCKIIPCIMETHBIX W BHYTPUIIPCAMCTHBIX CB?IBGI\/JI, JIOT'MKH
y4eOHOro Tporecca, BO3paCTHBIX OCOOCHHOCTEW OOYYalOMIMXCs, ONpPEAEIIeT BO3ZMOXXHOCTU TIpeIMeTa JUIs
peanuzanuu TpeOOBaHMH K pe3yJabTaTaM OCBOCHHMS OCHOBHOW 00Opa3oBaTeNbHOW NPOTpaMMbI HAa YpPOBHE
OCHOBHOTO 00I1ero oopa3oBaHusi, a Takke TpeOOBaHUII K pe3yabTaTaM OOyYeHHs XMMHUHU Ha YPOBHE IieJiel
U3y4CHUS] TpPEAMETa M OCHOBHBIX BHUJIOB Y4eOHO-TIO3HABATEIFHON AEATENBHOCTH OOYYaromerocs Io
OCBOEHUIO yUeOHOT0 CO/IEpPKAHMUSL.

3HaHue XMMUU CIYXXKUT OCHOBOH Ui (POPMHUPOBAHUS MUPOBO33PEHUS 00YYaIOLIErocs, ero NpeAcTaBiIeHu O
MaTepHaJIbHOM E€IMHCTBE MHPA, BAXKHYIO pOJIb HUIPAlOT (OpMUpyeMble XHMHUEH NpeICTaBiICHUs O
B3aMMOIIPEBPAIICHUIX SHEPTUU M 00 HBOIIOIUH BEUIECTB B MPUPOJIC, O MYTAX PEIICHHS III00aTBHBIX IPoOIeM
YCTOMYMBOIO PA3BUTHs 4YEJIIOBEUECTBA — CBHIPbEBOM, DJHEPreTUYECKOM, IHIIEBOM M SKOJIOTMYECKOU
0€30MacHOCTH, TPOOJIEM 3/IpaBOOXPaHEHUSI.

H3ydyeHue xumnu:

CIOCOOCTBYET peau3alii BO3MOXKHOCTEH Ui camMOpa3BUTUS M (HOPMUPOBAHMS KYIbTYPbl JTUYHOCTH, €&
o0mieit u pyHKIMOHAIBHOM TPaMOTHOCTH;

BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC MBINUJICHUSA W TBOPYCCKUX CIIOCOOHOCTEH o6yqa}om1/1xc;1, HaBBIKOB HX
CaMOCTOSITEILHOMI yqe6H0ﬁ ACATCIIBHOCTH, OKCIICPUMCHTAJIBHBIX W HCCICHOBATCIIbLCKUX YMeHHﬁ,
H€O6XOI[I/IMI)IX KaK B IIOBCETHEBHOM KH3HH, TaK U B HpO(l)eCCI/IOHaHBHOﬁ JACATCIIBHOCTH,

3HaKOMHUT CO CHEeUU(UKON HAYYHOTO MBIIIJICHHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO B3IJIAJa HAa €IUHCTBO
IIPUPOJBI u YeJI0BEKa, SBJISIETCS OTBETCTBEHHBIM JTaNoOM
B (D OpMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O0y4aroUIXcs;

CHOCO6CTByeT (I)OpMHpOBaHI/IIO HEHHOCTHOTO OTHOIICHHA K €CTCCTBCHHO-HAYYHLIM 3HAHUAM, K IMPUPOAC, K
YCJIOBCKY, BHOCUT CBOH BKJIaJ B 3KOJOTHYECKOE O6pa30BaHI/IC 06yqa10u114xc;1.

JlaHHble HampaBieHUsI B 00y4eHUN XMMHMU OOeCTIeUrBaIOTCs Crenn(UKoil conepkanust yueOHOro npenMera,
KOTOPBIH SBJSIETCS MEAaroruuecky aJanTHPOBaHHBIM OTpaKEHUEM 0a30BOM HAyKU XUMHU Ha OINpPeeNEHHOM
Jrare e€ pa3BUTHs.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS OPUEHTHPOBAH HA OCBOCHHE OOYYaIOUIMMHCS
CHCTEMBl TIEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB HEOPraHMYECKOW XHMHUH W HEKOTOPBIX OTICIBHBIX
3HAQYMMBIX IIOHATUN OPraHU4ECKON XUMHUH.



CrpykTypa coiepaHus MPOrpaMMbl MO0 XMMHUU C(HOPMHUpPOBAHA HA OCHOBE CHUCTEMHOr0 MOJXoAa K eé
nzydyeHnto. ConepikaHue CKIAIbIBAETCA W3 CUCTEMBI NMOHATHM O XMMHUYECKOM 3JIEMEHTE M BEUIECTBE M
CHCTEMBI MOHATUH O XUMHUYECKOW peakmuu. OOe 3THU CHCTEMBbI CTPYKTYPHO OpPraHHW30BaHBI MO MPHHLUIY
IIOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUI HA OCHOBE TEOPETUYECKUX IPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUE€HHs KaK OCHOBBI BCEIO €CTECTBO3HAHUS;
— Ilepuoanueckoro 3akona /. . MenpeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;
— YYeHHUS O CTPOSHUHU aToMa M XUMHYECKOU CBSI3H;

— TPEICTaBICHUM 00 JICKTPOJMTHYCCKON TUCCOIUAIIMN BEIIECTB B paCTBOpax.

Teopernueckre 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX M OCMBICICHHBIX (aKTOB,
Pa3BUBAIOTCS TIOCIIEAOBATEIFHO OT OJHOTO YPOBHS K JAPYroMy, BBHINMONHASA (YHKIMHA OOBSCHEHUS W
IIPOTHO3UPOBAHUS CBOWCTB, CTPOEHUA M BO3MOXHOCTEM IIPAKTUYECKOIO IIPUMEHEHHS U IOJIYYCHUS
U3y4acMbIX BEILECTB.

OcBoeHne TPOTpaMMBI IO XHUMHH CIHOCOOCTBYEeT (HDOPMUPOBAHHMIO TPEACTABICHUS O XHUMHUYECKOH
COCTABJISIFOLIEH HAy4YHOM KapTUHBI MHUpa B JIOTMKE €€ CHUCTEMHOM MPUPOJbl, LIEHHOCTHOTO OTHOLIEHUS K
Hay4YHOMY 3HAHUIO U METOJaM MO3HaHUs B HayKe. M3yueHrne XuMUU MPOUCXOJUT C MIPUBJICUCHUEM 3HAHUM U3
paHee M3yYEHHBIX Y4eOHBbIX mpeameToB: «Okpyxawoomuid mupy», «buonorus. 5-7 kmacce» u «dusmka. 7
KJIace».

[lpy wu3ydyeHHMH XUMHMH TPOUCXOAUT (POpMUpOBaHHE 3HAHMH OCHOB XHMHYECKOM Hayku Kak oO1acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM HEATEIBbHOCTH 4YEJIOBEKAa M KAaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbI. 3a/1a4a yueOHOTO MpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbI XUMHUECKUX 3HAHUN —
BaOXHEHIINX (aKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUH, JOCTYMHBIX 00001eHui
MHUPOBO33PEHYECKOT0 XapakTepa, s3blka HayKd, B NPUOOIIEHUWU K HAyYHbIM METOJaM IIO3HAHUS IpHU
M3YYEHUHU BEILECTB U XUMUYECKUX PEaKlMi, B (JOPMHUPOBAHUU M PA3BUTHU I[MO3HABATENbHBIX YMEHUN U HX
NPUMEHEHUU B Y4eOHO-IIO3HABATEIbHON M Yy4eOHO-MCCIIEI0BAaTEIbCKONW JESATENIbHOCTH, OCBOCHHUU IPABUII
6€e301acHOro OOpallleHus ¢ BEIIeCTBaMH B TOBCEJHEBHOM JKU3HU.

[Ipn m3ydyeHMrn XMMUU Ha YpOBHE OCHOBHOI'O OOIEro OOpa30BaHMs Ba)XKHOE 3HAUEHUE MPHOOpeNnu Takue
LeJIU, KaK:

— (hopMHUPOBaHHNE WHTEUICKTYaJbHO PAa3BUTOM JIMUHOCTH, TOTOBOM K CaMOOOpa3OBAaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY TPUHATHIO PEIICHUH, CITOCOOHON amanTHPOBAThCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM
KU3HU;

— HaNpaBJICHHOCTh OOYYEHHS Ha CHCTEMaTHUYECKOe MPHOOIMICHHE OO0YyYaroIuXcs K CaMOCTOSTEIbHOM
HOSHaBaTeJ'IBHOﬁ JCATCIIBHOCTH, Hay‘-IHBIM METOJaM IIO3HAaHU, (bOpMI/IPYIOHII/IM MOTHBAIIUIO U paSBI/ITI/Ie
CIIOCOOHOCTEH K XMMUU,

— obecrieueHre YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETCHUIO OOYYaAIOMUMHUCS OTBITa Pa3sHOOOpa3HOM
ACATCIIBHOCTH, ITO3HAHUA M CaMOIIO3HAHUA, KIHOYEBBIX HABBIKOB (K.]'IIO'—ICBI)IX KOMHeTeHHI/II\/'I), NMCHOIIINX
YHHUBEPCATbHOE 3HAYCHHE JIsI PA3TUYHBIX BUJIOB JIEATEIHHOCTH;

— hopmupoBanue 00IIeH (HYHKIIMOHATLHON M €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, B TOM YHCIE YMEHUH
OOBSCHATh M OLICHHWBATH SIBJICHMSI OKPYXKAIOIIETO MHpa, HCIOJb3YyS 3HAHUS U OIBIT, NOJyYEHHBIE MpU
HN3YUCHUU XUMHUHU, IPUMCHATDH UX NIPHU PCIICHUU np06neM B HOBCCHHGBHOﬁ KU3HU U prI[OBOfI ACATCIIbHOCTH,



— ¢opmMupoBaHuEe y OOYYaIOIUXCS TYMAaHUCTUYECKMX OTHOIIEHHUM, MOHMMAHUS HEHHOCTH XUMHUYECKUX
3HaHUH IS BBIPAOOTKH SKOJIOTUYECKH Ie1IecO00pa3HOro MOBEACHUS B OBITY M TPYIOBOHM JEATEIHHOCTH B
LIEJISX COXPAHEHUS CBOETO 310POBbs U OKPYKAIOLIEH IPUPOJHOU Cpebl;

— pa3BUTHE MOTHBALUU K OOY4EHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHMTAaHMIO HAa OCHOBE
YCBOEHHSI O0IIEYENIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MPOQUIIS U HAMIPABICHHOCTH
JanpHeero ooy4eHusl.

OOmiee 4yuCIIO YacoB, OTBENEHHBIX JUISI M3YYEHHsS XMMHHM Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMA,
cocrasisieT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B HeJieN10), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).

COJAEP)KAHUE OBYYEHUA
8 KVIACC

HepBOHa‘IaJH)HI)IG XUMHNYCCKUC ITOHATHUA

IIpenmer xumun. Posib XMMUM B )KM3HM 4YeJIOBEKAa. XUMHUS B cucTeMe Hayk. Tena u BemecrBa. Ousnyeckue
CBOMCTBA BEIIECTB. ArperarHoe cocTostHue BemiecTB. I[loHsitue o Meromax mo3HaHus B XUMHH. Yucteie
BemecTBa U cMecu. CriocoObl pa3iesieHus: CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 31€MEHTbl. CHUMBOJBI XUMHUYECKUX 3JIeMEHTOB. IIpocThie U cioxHbIE
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckasi popmyna. BaleHTHOCTh aTOMOB XHMHUYECKHX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTABA BEILIECTB.
OtHocutensHass aTtoMHas Macca. OTHOcHUTeNbHas MOJEKyJIspHas Macca. MaccoBas 1071 XMMHUYECKOIO
9JIEMEHTA B COCAMHEHUH.

KommuectBo BemecrBa. Monbs. MonspHass macca. B3auMoCBsA3b KONIMYECTBA, MAacChl U YHMCIIA CTPYKTYPHBIX
eauHuI BeuecTBa. Pacuérel mo popmynam XUMUYECKUX COETMHEHUH.

Ouznyeckue U XUMHYECKHE sIBIEHUS. XHUMHUUYECKas peakius W e€ MpU3HAKU. 3aKOH COXPAaHEHHUS MacChl
BellecTB. XUMHUeckue ypaBHeHMs. Kiaccudukamus XUMHUECKHUX peakiuil (COeAMHEHHMs, pa3IoKeHUs,
3aMeINIeHus, 0OMEHa).

Xumuueckuii akcnepuMeHm:

3HAaKOMCTBO C XMMHYECKOH IOCY/A0#, mpaBwiaMu paboThl B JabopaTOpuM U TNpHUEMaMHU OOpalleHHus ¢
71a00paTOpHBIM O0OPYIOBAaHUEM, M3yUEHHE U ONHMCaHuE (PU3NYECKHX CBOMCTB 00pa3l0OB HEOPraHMYECKHX
BEIIECTB, HaOMroIeHNe GU3NIeCcKuX (TUTaBICHUE BOCKA, TasHUE JIbJ]a, pACTHPAaHUE caxapa B CTYNKE, KHTICHHUE
¥ KOHJICHCAIIHSI BOJIBI) M XUMHUYECKHX (TOpEHHE CBEYH, MPOKAJTHMBAHNE MEIHON MPOBOJIOKH, B3aUMOICHCTBHE
Melna ¢ KHCIIOTOM) SIBJICHWUH, HAOJIOJIEHHE M OINUCAaHUE MPU3HAKOB IPOTEKAHMS] XUMHUYECKHX peaKiuil
(pa3nokeHue caxapa, B3aMMOJICHCTBHE CEPHON KUCIIOTHI C XJIOPHIOM Oapusi, pa3sioskeHUe THIPOKCUIA MEIn
(IT) mpu HarpeBaHuu, B3auMOACHCTBHUE Keme3a ¢ pacTBopoM cosit meau (1), nzyuenne cmocoOoB pa3aeneHus
cMeceil: C MOMOIIBI0 MarHuTa, (pUILTPOBAHUE, BHIMAPHUBAHUE, TUCTUIUIALUSA, XpoMaTorpadus, MpoBeaAeHUE
OYHUCTKH MOBApEHHOI COJIM, HAOIIOJICHNE U ONKCAaHHE PE3YJIbTATOB MPOBEIECHUS OIbITA, WIIIOCTPUPYIOIIETO
3aKOH COXPaHEHHUsI MacChl, CO3JIaHHE MOJIeJIeH MOJIEKY (IapOCTEPIKHEBBIX ).

Baxueiiue npeacraBuTeIM HEOPraHUIECKUX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopoa — 35ieMeHT U mpocToe BelecTBO. Haxoxaenue kucimopoaa
B Tpupoje, pU3NUECKue U XMMHUYECKHe CBoWcTBa (peakuuu ropeHus). Oxcunsl. [lpumeHenune kuciopona.



CriocoObI MoTydeHus: KUCIopoia B Ja00opaTOpuu U MPOMBIIUICHHOCTH. KpyroBopoT Kuciaopoaa B MpUpPOJE.
O30H — a;utoTpoOIIHAs MOAU(DUKALIUS KUCIOPOA.

TermoBoit 3 dekT XUMUYECKOHW peakluu, TEePMOXHUMHUYECKHE YPaBHEHMs, 3K30- U SHIOTEPMHUYECKUE
peakiuu. TommmBo: yroib M MeTaH. 3arps3HEHHE BO3/yXa, YCHIIEHHE MapHUKOBOrO 3¢ dekra, paspyuieHue
030HOBOTO CJIOSI.

Bonopox — anemeHT M mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupone, Gu3nueckrue U XUMUUYECKUE
CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI moayueHus. Kuciorel u comnu.

Monsipablit 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM.

O®usnyeckue cBoiicTBa Boabl. Boma kak pactBopurens. PacTBopbl. HacbllleHHBIE M HEHACBHILICHHBIE
pacTtBOpsl. PacTBOpUMOCTB BeniecTB B BoZAE. MaccoBas [0JIsl BEIECTBA B pacTBOpe. XMMHYECKHE CBOWCTBA
Boabl. OcHoBaHus. Poiib pacTBOpOB B NpUpPOAE M B KU3HU uelnoBeka. KpyroBopor BOIbl B IPHUPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJ.

Knaccudukanus wneopranuueckux coenuHenuil. Okcunbl. Kraccubukanus OKCHUIOB: coeoOpasyroniue
(ocHOBHBIE, KHCIOTHBIE, aM(oTepHble) U HecoseoOpasytome. Homenknarypa okcunoB. dusznueckue H
XUMHUYECKHE CBOMCTBA OKCHAOB. [lomyuenue okcuoB.

OcHoBaHus. KJ'IaCCI/I(I)I/IKaI_II/IH OCHOBaHHII: mETOUH U HCPACTBOPUMBIC OCHOBAHUA. HOMCHKJ'IaTypa OCHOBaHUM.
dusznyeckre ¥ XUMUYECKHE CBOMCTBA OCHOBAHHH. HonyquI/Ie OCHOBaHHIA.

Kucnotel. Knaccudukarnus kucinor. Homenkiarypa kucioT. @u3ndeckre U XMMHUYECKHE CBOMCTBA KUCIOT.
Pan akruBHoctu metaiuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenknarypa coneil. dusnueckrue 1 XuMudeckue cBorcrsa coneil. [lomydyenne coneit.
I'eneTndeckas cBsI3b MEKIy KJIACCAMU HEOPTaHUYECKUX COCTUHEHUMN.
Xumuueckuil 5KCnepumenm:

Ka4eCTBEHHOE OIPE/IEIICHUE COJIEpKaHUs KUCIOpOoJa B BO3JyXe, MOJIydeHHE, COOUpAaHUE, PaclO3HABAHUE U
U3y4eHHE CBOICTB KHCIOPOJA, HAOIIOJCHHE B3aUMOJCHCTBHUA BEHIECTB C KUCIOPOAOM M YCIIOBUS
BO3HHUKHOBEHHUS M MpPEKpalleHUs] TopeHus (Iokapa), 03HaKOMJIEHHE ¢ 00pa3llaMHi OKCHJIOB U ONHMCAHHE UX
CBOIICTB, MOJIy4eHHEe, COOMpaHKe, paclio3HaBaHUE U U3yUYE€HUE CBOWCTB BOJOPO/ia (TOpeHue), B3aUMOICHCTBUE
Bojiopoga ¢ okcuaoM Mmeau (II) (Bo3mMoXHO HCHONb30BaHME BUAEOMATEpUasoB), HalOoleHHEe 00pa3LoB
BEIIECTB KOJUYECTBOM | MoOsb, HCCIEeOBaHME OCOOEHHOCTEH pAacTBOPEHHUs BEIIECTBC Pa3IUYHON
pPacTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOW J10JIEH pAaCTBOPEHHOIO BEIIECTBA,
B3aMMOJIEIICTBHE BOJBI C METAIAMU (HATPUEM U KaJbIeM) (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPHAIIOB),
UCCIieIoBaHHEe 00pa3I0B HEOPraHMYECKUX BELIECTB PA3IMUHBIX KJIacCOB, HAOMIO/EHHE M3MEHEHUS OKPAaCKU
MHAMKATOPOB B PacTBOpax KHUCIOT U LIeJNoYel, u3yueHue B3aumojeiictBus okcuaa meau (II) ¢ pactBopom
CEpPHOM KHCIIOTBI, KUCJIOT C METAJIAMHU, PEAKIU HEUTpaJM3aluy, MOJTYy4YEeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITECHEHHE OJHOTO0 MeTajljla IPYI'MM M3 PacTBOpa COJIM, pPEIIeHHE SKCIEPUMEHTAlbHBIX 3a/ad MO TeMe
«Baxnenmme KiIaccel HEOPraHMYECKUX COCIUHEHUIN».

[Tepuonnueckuii 3axkoH u [lepronnueckas cucrema xumuyeckux sineMeHtoB [[. . Menneneesa. Ctpoenue
aTOMOB. XHUMHYECKas CBsI3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUU



[lepBble MOMBITKH KiIacCU(UKALMU XUMHYECKHX 3JeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX 3JIEMEHTOB
(LIeTouHbIe M IIEIOYHO3EMENIbHBIE METAJLIbI, TaJOTe€Hbl, HHEPTHBIC ra3bl). DIIEMEHTHI, KOTOpPbIE 00pazyroT
amM(OTEepHbIE OKCHJIBI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. Ilepuommyeckas cucrema xumuueckux daeMeHTtoB [I. U, Menpneneesa.
Kopotkonepuoanas u amuHHOnepuonHas ¢opmbsl [lepuonudeckoil cucTeMbpl XMMHUYECKHX 3JIEMEHTOB /.
N. Menneneesa. Ilepuonsl u rpymnmnbsl. PU3NMYECKUN CMBICI IOPSAIKOBOIO HOMEpPA, HOMEpPOB IEPHOJA H
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTponbl. CTpOeHHE IEKTPOHHBIX 000JI04YeK aTOMOB
nepBeix 20 xumuyeckux asneMeHToB Ilepuoamueckoit cuctemsl [[. W. MenpeneeBa. XapakTepucTuka
XAMHYECKOI0 3JIEMEHTA 110 €ro MmojoxeHuto B [lepuoaunueckoii cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHUS pajinyca aTOMOB XMMUYECKHUX 3JIEMEHTOB, METANINYECKUX U HEMETAJUIMYECKUX
CBOMCTB I10 TPyIIaM U IEPUOJAM.

3nauenue llepuomnueckoro 3akoHa u Ilepuonuyeckod CHUCTEMBl XMMHUYECKHX 3JIEMEHTOB ISl Pa3BUTHUS
Hayku U npaktuku. [. 1. MenneneeB — yu€HbIN U rpakJaHUH.

Xumunueckas cBs3b. KoBasieHTHas (MOJsipHAs U HEMOJSPHASI) CBSA3b. DJIEKTPOOTPULIATEIbHOCTh XUMHUUECKUX
yeMeHTOB. MloHHAs CBA3b.

CreneHb OKHUCJICHUA. OKMCIINTEIIEHO-BOCCTAHOBHUTEIIbHEIC pCaKIuu. Hpoueccm OKHUCJIICHHUA n
BOCCTaHOBJICHHS. OKHUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii akcnepumeHm:

U3y4yeHHe OOpa3lloB BEIIECTB METAJUIOB M HEMETAJIOB, B3aUMOJIEHCTBUE TMIPOKCUAA LIMHKA C pacTBOpPaMHU
KHCJIOT U LIEJIOYEH, TPOBEJEHHUE OIBITOB, WILTIOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakiu pa3ioKeHus, COeTUHEHMS).

Mesicnpeomemnule cés3u

Peanuzanuss MeXnpenMETHBIX CBSi3eéd NpU HU3YYEHMHM XHMHUU B 8 Kjacce OCYIIECTBISIETCS uepe3
UCIIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHATUH, SBISIOIINXCS CUCTEMHBIMH JIJIS
OTJEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTeCTBEeHHO-HAyYHbIE TOHATHS: HAay4YHBIM (DaKkT, THUIOTE3a, TEOpHUs, 3aKOH, aHaJlu3, CHHTE3,
KIaccuUKalus, NEePUOANYHOCTh, HAONIOJCHUE, JKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJEIb,
SIBJICHHE.

duzuka: Marepus, aToM, SJICKTPOH, ITPOTOH, HeﬁTpOH, HOH, HYKJIUJ, U30TOIIbI, pPaIUOAKTUBHOCTH, MOJICKYJIA,
3HCKTpI/I‘-ICCKI/If/'I 3apsad, BEIICCTBO, TCIIO, O6’béM, arpe€raTHo¢ COCTOsSHHUC BCIICCTBA, TIas, (pI/ISI/I‘-ICCKI/IC
BCJIIMYUHBI, CIUHUIBI USMEPCHUA, KOCMOC, ITIJIAHCTHI, 3B63I[BI, COJ'IHI_IC.

buonorus: ¢porocunres, neixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEpaIIbl, TOPHBIE TOPOJIBI, TIOJIE3HBIE UCKOIIaeMbIe, TOTLTUBO, BOTHBIC
pECYpCHI.

9 KVIACC



BGH_IGCTBO " XUMHWYCCKas pCaKIuA

[lepuonnueckuii 3akoH. Ilepuommyeckas cucrema xumuyeckux siaemeHToB JI. M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MCHECHHH CBOMCTB XMMHYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaJHs,
Kajgabousa U HUX COGI[I/IHCHI/Iﬁ B COOTBCTCTBUU C IIOJIOKCHHEM DJJICMCHTOB B HepHOHHq€CKOﬁ CUCTCMEC U
CTpOeHI/IeM X aTOMOB.

CTpoeHue BelecTBa: BUJIbl XUMHYECKOW CBA3U. THUIMBI KPUCTALIMYECKUX PEHIETOK, 3aBUCUMOCTb CBOMCTB
BEILIECTBA OT TUIIA KPUCTAJUIMYECKOM PEIETKU U BUJIa XUMHUYECKON CBSI3H.

KJ'IaCCI/I(bI/IKaI_II/IH 1 HOMCHKJIaTypa HCOPraHM4€CKUX BEIICCTB. XuMu4deckrue CBOMCTBA BCIIECCTB, OTHOCAIINXCA
K pa3jiIn4HbIM KJ1acCaM HCOPraHUYCCKUX COGHHHGHHﬁ, IFCHETNYCCKas CBA3b HCOPraHUYCCKHUX BECUICCTB.

Knaccugukaiuss XUMHUYECKUX PEAKIUN 10 Pa3UYHBIM MpPU3HAKaM (TI0 YUCIy U COCTaBy y4YaCTBYIOIIMX B
PEaKIIMU BEIIECTB, IO TEIUIOBOMY AP (EKTY, IO U3MEHEHHIO CTETICHEH OKHUCIICHUS XUMUYECKUX JIIEMEHTOB, 110
00paTUMOCTH, MO YYaCTUIO Karajau3aropa). ODK30- U DJHAOTEPMHUYECKHE PEaKIUU, TEPMOXHUMHUECKHE
YpaBHEHHUS.

IlonsTue o CKOpPOCTH XUMHYECKOM PCaKIU. Ilonstue 006 O6paTI/IMLIX u HCO6paTI/IMBIX XHUMHUYCCKHX
pCeaKkuuiaX. IlonssiTHE O TOMOICHHEIX M FCTCPOrCHHbIX PCAKIHAX. Ilonstue o karamm3e. IlomsTme o
XUMHUYCCKOM pPaBHOBCCHHU. d)aKTopm, BJIMAIOOIMEC Ha CKOPOCTbH XHUMHYCCKOU pC€akuun U II0JIOKCHHUC
XUMHYCCKOI'O paBHOBECHUA.

OKHUCINTEIHFHO-BOCCTAHOBUTEIIBHBIE pcakuuu, BHGKTpOHHBIﬁ OaJlaHC OKMCJIMTEILHO-BOCCTAHOBUTEILHON
peakuuu. CocTaBieHUE YPaBHEHUNH OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI C UCIOJIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

Teopust 31EKTPONUTUYECKON AMCCOLUAIINH. DIEKTPOIUTHI U HEIIEKTPOoIUThl. Katnonsl, annonsl. MexaHnusm
Aucconuani BEIIECTB C PAa3JIMYHBIMU BUIAAMU XUMHYECKOH cBs3u. CreneHn JAucconualum. CuipHbIE U
ci1a0ble ANEKTPOIIUTHI.

Peakiiuu wonHOro oOMeHa. YCIIOBUS TPOTEKaHUS PEaKIMii MOHHOTO OOMEHA, TMOJHBIE U COKpAIEHHBIE
UMOHHbIE ypaBHeHHUs peakuuil. CBoilcTBa KHCJIOT, OCHOBAaHMW M COJiell B CBeT€ NpPEACTaBICHUH 00
NEKTPONUTHYECKON qucconuanui. KauecTBeHHble peakiuu Ha HOHBIL. [loHATHE O rUApoIu3e comel.

Xumuueckuu sKcnepumenm:

03HAKOMJIEHHUE C MOJIEIISIMU KPUCTAJUTMUYECKUX PEIIETOK HEOPTraHUYECKHUX BEIECTB — METAJIJIOB M HEMETAIJIOB
(rpaduta W anmaza), CIOXKHBIX BEIIECTB (XJOpPUIA HATPHUS), HCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW pEeakluu OT BO3ACUCTBHUS PA3IUYHBIX (AKTOPOB, MCCIECIOBAHUE DJIEKTPOIPOBOIHOCTH
pPacTBOpPOB BEUIECTB, MpOIEcca IUCCOLMAIINU KUCIIOT, 1Ieio4Yeil U coyell (BO3MOKHO MCIOJIb30BaHUE BHJIEO
MaTepuasoB), MPOBEIECHUE OMNBITOB, WLTIOCTPUPYIOMIMX MPU3HAKU MPOTEKAHUS peakluil MOHHOIOo OOMeHa
(oOpazoBaHue ocadka, BBIACIEHHE Tra3a, O00pa30BaHHME BOJBI), OIBITOB, HLIIOCTPUPYIOMIUX MPUMEPHI
OKUCITUTENBHO-BOCCTAHOBUTENbHBIX PEaKLUid (TOpEeHHE, PEaKLUU Pa3IoKEHUs, COEIMHEHHUS ), pacllO3HaBaHUE
HEOPTraHWYECKUX BEIIECTB C MOMOIIBIO KAaY€CTBEHHBIX PEAKIUN HAa MOHBI, PEUICHUE SKCIEPUMEHTATbHBIX
3a/1au.

Hewmeramnr 1 ux COCAUHCHUA

OOmast xapakTepucThka rajaoreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTEPHbIE CTEHNEHH OKHCIICHMSL.
Crpoenrie u (U3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XUMHUYECKHE CBOWCTBA Ha IpUMEpE
XJiopa (B3aUMOJEHCTBUE C METAUIaMM, HEMEeTajlaMu, Ienoudamu). XiopoBonopoa. CoisHas KHCIIOTA,



XMMHYECKHUE CBOMCTBA, ITOJIYyUYCHHUE, IPUMEHEHUE. [[elicTBUE XI0pa U XJIOPOBOAOPO/Ia HA OPraHU3M YEJIOBEKA.
Baxwuerimme Xaopuasl 1 UX HAXO0KIEHUE B IPUPO/IE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEIEHU
okucnenus. CtpoeHne u (U3NYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJA U CEphbl. AJUIOTPOIIHBIC
MOIU(HUKAIMA KUCIOPOAa U cepbl. XUMHUYECKHUEe CBOMCTBa cepbl. CepoBOAOpOa, CTpoeHue, (hu3ndeckue u
XUMHUecKHe cBoHcTBa. OKCHABI CEpbl Kak IPEACTAaBUTENM KHUCIOTHBIX OKcHJoB. CepHas KHCIOTa,
¢u3nueckue M XMMHUYECKHE CBOMCTBa (0OIIME KakK MpEICTaBHTENS Kiacca KHUCIOT M cHenuduyeckue).
XYUMUYECKUE peaklMM, JeKallie B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyuYeHUsT CEpPHON KHUCIOTHI.
[Ipumenenue cepHoil KucioTel. Colu CepHOM KHUCIOTHI, KauyeCTBEHHAsh peakuus Ha CyiabhaT-uOH.
Haxoxnenue ceppl u €€ coenuHeHUl B mpupoae. XHUMHUYECKOE 3arpsi3HEHUE OKpYXKaIoUleil cpenbl
COCIMHEHUSIMU  Cepbl  (KUCIOTHBIE JOXAM, 3arpsi3HEHHE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
[IPEIOTBPALLICHUS.

OO6mas xapaktepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTEHEHHU
OKHCIIeHHsI. A30T, paclpoCTpaHeHHE B MPHUPOJIE, (PU3MYECKHEe U XMMHYECKHE CBolicTBa. KpyroBopor a3zora B
npupojie. AMMUaK, ero (GU3NIecKne U XUMUIECKHE CBOMCTBA, IOTyueHUe U mpuMeHeHue. Colli aMMOHHS, UX
du3nyecKne U XMMUYECKUE CBOWMCTBA, MpUMEHeHHEe. KadecTBeHHAss peakivs Ha MOHBI aMMOHHS. A30THas
KHCIIOTa, e€ ToTy4YeHne, (PU3nYecKre 1 XMMHUYECKHE CBOMCTBA (00IIMe KaK MPeICTaBUTENsl Kilacca KUCIOT U
cnenuduieckue). Mcmonp3oBaHUE HUTPATOB W COJICH aMMOHHSI B KAaueCTBE MHUHEPATBHBIX YIOOPCHUH.
XUMHUYECKOE 3arps3HCHHUE OKPYKAIOIICH Cpellbl COCIMHEHHSAMH a30Ta (KHCIOTHBIC IOXJIH, 3arpsi3HEHUE
BO3/yXa, MOYBHI U BOA0EMOB). Docdop, amtoTponHsie Mmogudpukanuu dpocdopa, GU3NUecKkrue 1 XUMUIECKUE
cBoiictBa. Oxcup docdopa (V) u dbocopHas kucinora, GU3NYECKUE U XUMUYECKUE CBONCTBA, MOJIyUYCHUE.
Hcnons3oBanue ¢pocdaToB B KaUeCTBE MHHEPATHHBIX YAOOPEHUH.

OO6mas xapaktepucTtuka 3neMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTENEeHU
OKHUCJICHHA. YTIEpoid, alIOTPONHble MOIU(UKAIMU, pPACIpPOCTpaHeHHEe B TMpHpoAe, (U3MUECKHEe U
XUMHYECKHe cBoiicTBa. Ancopomus. KpyroBopot yrinepoaa B mpupoje. OKCHUIb yriiepoa, ux (Gu3nueckue u
XUMHNYCCKUEC CBOﬁCTBa, Z[GI\/’ICTBI/IC Ha JXHUBBIC OpraHW3Mbl, IMOJIYYCHHEC W TIPUMCHCHHC. ODKOJIOTHYECKHE
poOJIeMBbI, CBsI3aHHBIE ¢ OKcHaAoM yrieposa (IV), rumoresa rimo6anbHOro MOTEMICHUsT KIIMMAaTa, MapHUKOBBINA
s dext. YronpHas KUCIOTa U €€ COMH, UX (PU3NUECKHe U XUMHYECKHE CBOMCTBA, MOJYYCHHE U MPUMEHECHHE.
KauecTBennas peaknuss Ha KapOoHar-uoHbl. lMcnonp3oBaHue KapOOHAaTOB B OBITY, MEIUIIMHE,
MPOMBILIUIEHHOCTH U CEIbCKOM XO351CTBE.

[lepBoHaYaNTEHBIE IOHATHUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX yriepoja (MeTaH, 3TaH, dTHJICH,
alleTHJICH, STaHOJ, TJIMIEPHH, YKCyCHas KucioTta). [IpupopHple HMCTOYHHMKH YIJIEBOJOPOAOB (yrodib,
OPUPOIHBIN ra3, He(Th), MPOAYKTH MX HepepaboTku (OEH3WH), WX pOJb B OBITY M NPOMBIIUIEHHOCTH.
[TonaTue o OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: *kKHUpax, Oenkax, yrieBojax — U UX POJIU B JKU3HU YelIOBEKa.
MarepuanbHO€ €IMHCTBO OPraHMUYECKUX U HEOPTraHUYECKUX COEIUHEHHH.

Kpemuuii, ero ¢usnueckne u XMMUYECKUE CBOWCTBA, MONy4YeHHE U npuMeHeHHe. CoeqNHEeHUs KPEMHUS B
npupone. OOmme mnpencraBneHuss o6 oxcuae kpemaus (IV) u kpemHueBoit kuciore. CHIMKATHI, HX
UCTIONIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. BaskHelie CTpOUTENbHbIE MaTepHalbl: KepaMUKa, CTEKIIO,
[EMEHT, OeTOH, kene300eToH. [IpoOmeMbl 0e30macHOr0 WCMOJIb30BAaHMS CTPOUTENBHBIX MaTepUaOB B
MTOBCETHEBHOMW KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTBI, NMPOBEICHHE KauyeCTBEHHBIX
peakiuii Ha XJOPUI-HOHBI M HAOIOCHUE MPU3HAKOB MX MPOTEKAHUS, ONBITHI, OTpaXKarolue GU3NIEecKue



XMMHUYECKHE CBOMCTBAa TaJlOTEHOB W HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUANIOB),
O3HaKOMJICHHE ¢ oOOpa3laMu XJOpPUIOB (TaJIOreHUAOB), O3HAKOMJIEHHE C oOpa3maMu cepsl u €
COCIMHEHUSIMU (BO3MOXKHO MCIOJIb30BAaHUE BUACOMATEPUAIOB), HAOJIOACHHUE Mpollecca 00YIIIMBaHUs caxapa
1oJ JIeHCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, M3YYEHHE XWMHUYECKUX CBOMCTB paz0aBIeHHOU
CEpHON KHCIIOTBHI, NPOBEICHHE KAYECTBEHHON peakuu Ha cynb(arT-uoH U HaONoJeHue MpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE C (pU3MYecKMMH CBOMCTBaMM a30Ta, ¢ocdopa M UX cOoeAUHEHUH (BO3MOXKHO
WCITOJIb30BaHNE BUICOMATEPHAJIOB), 00Opa3liaMu a30THBIX U (pocopHBIX yaoOpeHuid, monydeHue, Cooupanue,
pacro3HaBaHHE M W3Y4YE€HHE CBOWCTB aMMMaKa, IPOBEJCHHE KayeCTBEHHBIX PEaKIMil Ha MOH aMMOHMS U
dochar-uoH M uU3yueHHE NPHU3HAKOB HMX MPOTEKaHHWs, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOI
KHCJIOTBHl ¢ MEJbI0 (BO3MOXHO HCIIOJB30BaHUE BHJICOMATEPUANIOB), M3YUYCHHUE MOJENEH KPUCTAJUIMYECKHX
peméTok anmasa, rpadura, ¢yiepeHa, 03HAKOMIIEHHE C MPOLECCOM aJICcOpOLUU PAaCTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM U yCTPOMCTBOM MPOTUBOrasa, MoyiyueHHe, COOMpaHue, paclio3HaBaHue U M3y4YCHUE
CBOWCTB YTJIEKUCIIOTO Tra3a, MPOBEACHNE KAaYeCTBECHHBIX PEeaKklInii Ha KapOOHAT M CHIIMKAT-WOHBI U U3yYCHHE
NPU3HAKOB HUX TMPOTEKaHHS, O3HAKOMIIEHHE C NPOAYKIHMEW CHUJIMKATHOW TMPOMBIIUIEHHOCTH, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «BajkHelre HeMeTalIbl U UX COeIUHEHUS.

Mertamisl 1 uX COCAMHCHUA

O6HIa$I XapPaKTCPUCTHKA XHUMHYCCKHUX JJICMCHTOB — MCTAJUIOB Ha OCHOBAHMM HX IIOJOKCHHUA B
[Tepuoanueckoit cucteme xumuueckux sjeMeHToB J[. WM. MennmeneeBa u ctpoenuss atomoB. CTpoeHHe
MeTauioB. MeTrajuimueckasi CBA3b U METa/IMuecKas KPUCTAUIMYECKasl PelETKa. DJIEKTPOXUMHUYECKUN psij
HanpsDKeHUN MeTaioB. Du3MyecKkue W XUMHUYECKHe CBoiicTBa MeTayioB. OOmue crnocoObl MOTy4YeHUS
MeTaisioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT Kopposuu. CriaBbl (cTamb,
YyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIIJICHHOCTH.

[Ilenounsle metauibl: nojoxeHue B Ilepuoaumueckoin cucreme xumuuyeckux aiaeMeHToB J[. M. Mennaeneesa,
CTpPOEHHE UX aTOMOB, HaXOXIeHHE B mpupoje. Ou3ndeckre 1 XUMUIECKHE CBOMCTBA (Ha IpUMeEpe HATPHs U
kamusi). OKCHJIBI ¥ TUAPOKCHUIBI HATPUS U Kanusd. [[puMeHeHne MenouHbIX METAIIIOB U UX COSAMHEHUH.

[lenoyHO3eMeNnbHbIE METAIBl MarHuid W KalublUil: monoxeHue B llepuonnyeckoil cUCTeMe XHUMHUYECKUX
anemeHnToB JI. V. MenzeneeBa, cTpoeHre WX aTOMOB, HaXOXkJAeHUE B mpupojae. Ousnveckre U XUMUYECKUE
CBOICTBa MarHus U Kajblus. BaxkHeiiue coequHeHUs Kaablus (OKCUI, TUAPOKCU, conn). JKECTKOCTH BOBI
U CIIOCOOBI €€ YCTpaHEeHHUSI.

Amomunuii: nonoxenue B Ilepuognueckoit cucteme xumudeckux snemeHToB J[. Y. Menneneesa, crpoenune
aToMa, HaxOoXJAeHHe B mpupojae. Puznueckue U XUMUYECKHE CBOMCTBA alfOMHHUS. AMQOTEpHBIE CBOWCTBA
OKCHJIa U THAPOKCHUIA ATFOMUHUA.

Kenezo: monoxenue B Ilepmonmyeckoii cucreme xumuueckux snaemeHToB JI. . MenpaeneeBa, CTpoeHHe
aToMa, HaXOoXJAeHue B mpupoae. Ousndeckre u XUMUIECKUE CBOMCTBA kee3a. OKCUIbI, THAPOKCHUIBI U COIU
xenesa (I1) u sxenesa (I1I), ux cocras, cBOMCTBA U MOJTyUYEHHUE.

Xumuueckuti IKCNnepumenm:

O3HAKOMJICHHE ¢ o0Opa3laMi METaJUIOB U CIUIABOB, UX (DM3MUYECKUMHU CBOMCTBAMH, M3YUCHHE PE3YIbTATOB
KOPPO3UU METAIIOB (BO3MOKHO UCTIOIB30BAaHUE BUEOMATEPHATIOB), 0COOCHHOCTEH B3aUMOICHUCTBHUS OKCHUIA
KaJIbLIMSI ¥ HATPUSI ¢ BOJIOM (BO3MOKHO HCIIOJIB30BAHUE BUIECOMATEPUATIOB), UCCIEAOBAHUE CBOMCTB KECTKOM
BOJIbI, IMpoliecca TOpeHus jkeje3a B KHUCIopoje (BO3MOXHO HCIOJIb30BaHUE BHIEOMATEPHANIOB), TPU3HAKOB
MPOTEKaHUsl KaueCTBEHHBIX PEaKIUil Ha MOHBI: MarHus, KaJblius, aJlOMUHUS, IIUHKA, kene3a (II) u xenesa
(ITI), memu (II), HaGmrOMEHWE W ONMMCAHHWE IPOIIECCOB OKpAIIMBAHUS IJITAMEHW HWOHAMH HATpUS, Kalus U



KaJblUsg (BO3MOXKHO HCIIOJIB30BAaHHE BHJICOMATEPUANIOB), MCCIEOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHIA
QJIIOMUHMS ¥ TUAPOKCHUIA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxxHelue MeTasulbl U UX
COCIMHECHUA Y.

XHUMHA ¥ OKpYXKarolas cpena

BCH_IGCTBa U MaTcpuajlbl B HOBCGHHCBHOP'I JKM3HU YejoBeka. be3ormacHoe HCIoab30BaHHUE B€HOICCTB U
XUMHNYCCKHUX peaKHI/Iﬁ B 6BITy. HepBaﬁ IIOMOIIB TP XUMHUYCCKUX 0XKOrax U OTPABJICHUAX.

XUMHYECKOe 3arpsi3HEHUE OKpY’Karollel cpepl (mpeaeinbHasi JOMycTUMasi KOHIIGHTPAIUs BEIeCTB, Jajee —
[TJ1K). Postb XuMu# B peIIeHUH SKOJIOTHICCKUX TPOOIIEM.

Xumuueckuti s3xcnepumenm:
n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).
Mesxcnpeomemuvie césa3u

Peanuzanus MexXnpenMETHBIX CBSi3ed IpU M3YYEHUHM XHMHUU B 9 Kjacce OCYIIECTBISIETCS uepe3
UCTIOJIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX TOHSATHIA, TaK U MOHITUHN, SBISIOMINXCS CHCTEMHBIMHE JIJIS
OTJEIIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOPHS, aHalM3, CHUHTE3,
KJIacCU(UKALUs, TEPHOANYHOCTh, HAONIOJCHUE, JKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJEIb,
SIBIICHUE, TAPHUKOBBINA d)(HEKT, TEXHOIOTHSI, MATSPHUATIBI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/I, U30TOIIbI, PAAMOAKTUBHOCTh, MOJIEKYIIA,
AJIEKTPUUECKUN 3apsii, TPOBOIHUKH, TTOTYIIPOBOIHUKH, TUAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJI0, 00BEM,
arperaTHOE€ COCTOSIHHME BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTH, KPUCTALTMYECKAs PEIIETKA, CIUIABBI,
bu3nYecKue BeITUYNHBI, UHUIIBI H3MEPEHUs, KOCMUYECKOE TTPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COTHIIE.

buonorust: ¢gorocunres, asixanue, Ouocdepa, SKOCHUCTEMa, MHUHEpalIbHbIE YIOOPEHMS, MUKPODJIEMEHTHI,
MaKpO3JIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TTIOPOIBI, TTOJIE3HBIE HCKOTIAEMBIE, TOTTMBO, BOJTHBIE
peCypChI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 11O XMMHUHN HA YPOBHE
OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3yNbTaThl OCBOECHHS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTAIOTCS B XOJI€

O6y‘-ICHI/I$I XHUMHUHU B CAUHCTBC yqeGHoﬁ U BOCIIMTATEIbHOM JESITEILHOCTU B COOTBETCTBUM C TPAAUITUOHHBIMUA
pOCCHﬁCKHMH CONUOKYJIbTYPHBIMHU W JAYXOBHO-HPABCTBCHHLIMU [CHHOCTAMH, TPHHATBIMU B 06LI.[CCTB€
npaBujiaMM MW HOPMaMH TIIOBCACHUA U CHOCO6CTBYIOT nponeccaMm CaMoOIIO3HAHUA, CaMOpAa3BUTUA U
conuam3annu o6yqarou11/1xc;{.

JIMYHOCTHBIE PE3YIBbTATHI OTPAKAKOT T'OTOBHOCTDH 06yqa101u1/1x051 PYKOBOACTBOBATHCHA CHCTEMOM MO3UTHBHEIX
OCHHOCTHBIX OpI/IeHTaL[I/Iﬁ U paClIMpCHUC ONbITa ACATCIIBHOCTHU HA eé OCHOBC, B TOM 4YHCJIC B 4aCTHU:

1) naTPHOTHYECKOT0 BOCIUTAHUS:



LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAay4YHOMY HaCIEIUIO,
MOHMMAHUS 3HAYCHHS] XUMHYECKOW HAyKd B JKU3HH COBPEMEHHOTO OOIIECTBA, CIMOCOOHOCTH BIIAJETh
JIOCTOBEPHOH MH(pOpManuel 0 MepeoBbIX JTOCTIKEHUSX U OTKPBITUSX MUPOBON M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIIECTBA;

2) IpaKAaHCKOT'0 BOCIIUTAHUS:

IPEICTaBICHUS O COLMAJIbHBIX HOPMAax M IMPaBWIAX MEXJIMYHOCTHBIX OTHOLIEHWH B KOJUICKTUBE,
KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOH, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKON U
JPYruX BUJAX JAEATEIHOCTH, TOTOBHOCTH K PAa3HOOOPA3HON COBMECTHOW AEATENbHOCTH HPU BBHITOJHEHUU
y4eOHBIX, TO3HABATEIILHBIX 3a7a4, BHITOJTHEHUN XUMUYECKHX SKCIIEPUMEHTOB, CO3JJaHUN YYEOHBIX MPOEKTOB,
CTPEMJIEHMS K B3aMMOIIOHMMAHHUIO U B3aMMOIIOMOLIM B NPOLIECCE 3TOM y4eOHOW JEeSATENbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IMOBEACHHUE MU IOCTYNKH CBOMX TOBAPUUICH C MO3MLIMHM HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HaHMs IOCIIEICTBUHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHUPOBO33PEHUYECKHE IIPEICTABICHUS O BEIMIECTBE U XUMHUECKOW PEAKLIMU, COOTBETCTBYIOIIUE COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHM M COCTaBIAIOIIME OCHOBY JUIA NOHMMAaHUS CYLIIHOCTHM HAay4YHOM KapTUHBI MUDA,
IPEJICTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS MPUPOJbl, B3aUMOCBA3SX YEIOBEKA C MPUPOJAHON
CPEIIOH, O pOJIM XUMHHU B ITO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

IMO3HAaBATCJIIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha ITIOJIYYCHHC HOBBIX 3HAHUM IO XHUMHU, HCO6XOILI/IMBIG JJIsL
00BACHEHHS Ha6J'IIOI[aeMBIX IIpoucCCoB u HBHGHI/II‘/'I, HOSH&B&TCHBHOﬁ, HH(i)OpMaHHOHHOﬁ U YUTaTeIbCKOM
KYyJIbTYpbl, B TOM 4YHCJIC HABbBIKOB CaMOCTOSTEIbHOM pa6OTLI C y‘Ie6HBIMI/I TCKCTaMU, cnpaBquoﬁ
HHTepaTypOﬁ, AOCTYIIHBIMH TEXHUYCCKUMHU CPEACTBAMU I/IH(I)OpMaI_[I/IOHHBIX TCXHOHOFHﬁ;

UHTEpeC K OOyYEHHUIO U MO3HAHHUIO, JTHOO03HATENHHOCTh, TOTOBHOCTh U CIOCOOHOCTH K CaMOOOpPa30BaHHMIO,
MPOEKTHOM M MCCIEAOBATEIbCKON MAEATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH U YpPOBHS
oOyueHus B JalbHEUIIIEM;

4) ¢popMHUpOBaHHs KYJIbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIECHHs K CBOEMY 3JI0POBBIO, YCTAHOBKHM Ha 3/10POBBIN
o0pa3 >KHM3HHM, OCO3HAHME IOCIEACTBHUM M HENpUSTHE BPEIHBIX NPHUBBIYEK (YHNOTpPEOJIECHUS aIKOTOJIA,
HapKOTHKOB, KYypeHMs), HEOOXOJUMOCTH COOJIIOJIeHHs] TMpaBUi O€30MacHOCTH MpH OOpalieHHuH C
XUMHUYECKHMH BEIIECTBAMH B OBITY M peaibHON )KU3HH;

5) TPy/A0BOT0 BOCIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY H3y4YeHHIO Mpodeccuid W Tpylda pasIMyHOTO pOAa, YBaXeHHEe K TPyay U
pe3yabpTaTaM TPyIOBOM EATEIbHOCTH, B TOM YHCIIE€ HA OCHOBE IPUMEHEHUS NPEIMETHBIX 3HAaHUW 110 XUMHH,
OCO3HAHHBII BBHIOOP WHAWBUIYAIBHOM TPAEKTOPUHU MPOJODKEHUS O00pa3oBaHMUA € YYETOM JIMUYHOCTHBIX
UHTEPECOB U CHOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX HWHTEPECOB U MOTpeOHOCTEH, ycmemHon
npoeCCUOHATIBLHON JAEATENbHOCTH W Pa3BUTHUA HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJlalTUPOBATHCS B
npodeccuoHaIbHOMN cpefe;

6) 3K0JI0rH4eCcKOr0 BOCIIUTAHHUS:

9KOJIOTHYECKH IieJieco00pa3Hoe OTHOIIEHHWE K MPUPOJE KaK HMCTOYHUKY KM3HM Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMSI, IOHUMaHKUE IIEHHOCTH 3JI0POBOTO M 06€3011acHOr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIICHUE
K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 37I0POBBIO, OCO3HAHWE I[EHHOCTU COOIOJCHHS MPaBUI



0€301acHOro MOBECHUS TPU paboTe C BEIIECTBAMH, a TAKXKE B CUTYalUAX, YTPOXKAIOIIUX 3/10POBBIO U KU3HH
b1 {001 (817

CIIOCOOHOCTH MPUMEHATh 3HAHUA, MOJIyYaeMble NMPU H3YUYEHUU XMMHH, U1 PEIICHUs 3a/1ad, CBSI3aHHBIX C
OKpYXKalollle MPUPOAHOM CpEeNoM, i1 NOBBIIEHUS YPOBHS 3KOJOTHMYECKOM KYJIbTYpPbl, OCO3HaHHUS
r7100abHOTO XapaKTepa IKOJOTHUECKUX MPoOJeM M MyTel MX peIIeHUs MOCPEICTBOM METOA0B XHUMUH,
JKOJIOTMYECKOTO MBIIUICHUSI, YMEHUS PYKOBOJICTBOBATHCS MM B IO3HABATEIbHOW, KOMMYHUKATUBHOU H
COLIMAJIbHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MetampenMeTHBIX pe3yibTaTOB BBIAEISIOT 3HAYMMble Ul (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOmieHay4YHbIe TOHATHS (3aKOH, TEOpWs, MPUHIMII, TUIOTE3a, (aKT, CHCTEeMa, MPOIEecC, IKCIEPUMEHT U
Jpyroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEIMETaX U IO3BOJIAIOT HAa OCHOBE
3HaHUH W3 STUX MNpeaMeTOoB (OPMHUPOBATH MPEACTABICHHE O LEJIOCTHONH HAy4YHOH KapTHHE MHpa, H
YHHMBEpCaJbHble YyueOHbIE JEHCTBHUS (I103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PErYISTHUBHBIE), KOTOPbIE
obecrnieunBaOT (OPMHUPOBAHWE TOTOBHOCTH K CaMOCTOSATEJbHOMY IUIAHUPOBAHUIO U  OCYILECTBIICHUIO
y4eOHOI IesATEeTbHOCTH.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC y'leﬁﬂble JeHCcTBUSA
ba3oBble Jornveckue a1ecTBUSA:

YMCHUA HCIIOJb30BATh HpI/IéMI)I JIOTUYCCKOI'0 MBIINUJICHHUA IIPpU OCBOCHUH 3HAHWM: PaCKpbBIBATH CMBICIT
XUMHUYECKUX TOHSATHH (BBII[CJI?ITI) HUX XapaKTCPHBIC IMPU3HAKH, YCTAHABJIMWBATH B3aMMOCBA3L C APYTHMU
HOHSITI/I?[MI/I), HCIIOJBb30BAaTh IIOHATHUSA JIA OOBACHCHHUS OTACIIBHBIX q)aKTOB u XBHGHHﬁ, BBI6I/IpaTI> OCHOBAaHUs U
KPUTCpUHN TJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHNYECKHUX BCUICCTB U XHUMHUYCCKHUX peaxum‘/’l, YCTaHaBJIMBAaTb MPHUYHNHHO-
CJICACTBCHHBIC CBsA3U MCKIY 00BbEeKTaMH HU3YyUYCHUA, CTPOHUTH JIOTHYCCKUC PACCYKIACHUA (I/IHIIYKTI/IBHBIC,
ACAYKTUBHBIC, 110 aHaJ'IOFI/II/I), ACJIaTh BBIBOJbI M 3aKJIIFOUYCHH A,

YMEHHME MPUMEHSITh B MPOIECCEe MO3HAHUS MOHATUSA (IPEIMETHbIE U METANpEAMETHBIE), CUMBOJINYECKUE
(3HAKOBbIE) MOJENH, HCHOJb3yeMble B XHUMHH, NpeoOpa3oBbIBaTh MIMPOKO INPUMEHSEMble B XHUMHUHU
MO/JIENIbHBIE TPEACTaBICHUs — XMMUYECKUH 3HAK (CHUMBOJI 3J€MEHTa), XUMHUYeckas (opMmyia U ypaBHEHHE
XMMHUYECKON peakuu — TMpH peleHUH Yy4eOHO-NO3HABaTENbHBIX 337ay, € Y4YETOM JTHX MOJAEIbHBIX
NpeCTaBICHNUN BBIABIATH U XapaKTepU30BaTh CYLIECTBEHHbIE PU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUECKUX
BEIIECTB U XMMHUYECKHX PEaKIHMi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIIECJCTBEHHBIE CBSI3U U
MIPOTUBOPEYMS B N3YYaEMBIX MPOIECCaX U SABJICHUSX.

Ba3oBble ucciienoBaTe/IbLCcKHe 1eiicTBUA.

YMCHHUEC HUCIIOJIB30BaTh IOCTABJIICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHHUA, a4 TAKIKC B KauCCTBC
OCHOBBI JJIsA (bOpMHpOBaHI/ISI THUITIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3BIBACMBIX Cy)KIlCHI/II\/'I;

npuoOpeTeHre OomblTa IO IUIAHUPOBAHUIO, OPraHU3allid ¥ TPOBEACHHUIO YUYEHHUYECKUX SKCIEPUMEHTOB,
yMeHHue HaOMI01aTh 32 XOJIOM IPOLEcca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €0 pPe3yibTar, (OpMYyIHpPOBATh
0000I1IeHNsT M BBIBOJBI 10 pE3yJbTaTaM MPOBEAEHHOTO OINbITa, HCCIEAOBAHMS, COCTaBIATH OTUYET O
poJieslaHHOM pabdoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpATh, AaHAIM3UPOBATH M HMHTEPIPETUPOBATH HH(GOPMAIMIO DPA3TUYHBIX BHIOB U (opm
IPEJCTaBICHNS, MOJIYy4aeMyl0 M3 pa3HbIX HCTOYHMKOB (HAyYHO-TIONYJSpHAas JUTEpaTypa XUMHUYECKOIO



COJIepKaHusA, CIpPaBOYHBbIE MOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH OLEHHBATh MPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh pa3IMyHble METO/bI U 3apOChl IIPU OUCKE U 0TOOpe MH(OPMAIIUK U COOTBETCTBYIOIINUX
JAHHBIX, HEOOXOJMMBIX Ui BBIMOJHEHHS YYeOHBIX M IIO3HABATEIbHBIX 3a/a4 OINPEAEIEHHOTO THIA,
npuoOpeTeHre OombITa B OOJIACTH HCHOJB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIA,
OBJIQJICHUE KYJIbTYpOM aAKTHBHOIO HCIIOIB30BAHUS PA3JIMYHBIX IIOMCKOBBIX CHCTEM, CaMOCTOSTEIIBHO
BBIOMpPATh ONTUMANIbHYIO (OpMY MpEACTaBICHHUS HHPOPMAIMUM M WLIIOCTPUPOBATH peIlacMble 3aJauu
HECJIOKHBIMU CXEMaMH, uarpaMMaMu, IpyruMu GopMaMu rpaguKi U UX KOMOUHALUAMU;

YMEHHE WCIIONh30BaTh M aHAIM3HPOBATH B IMpolecce y4eOHOW H HCCIEAOBATEIbCKOW JEATeIHLHOCTH
UH(GOPMAIIMI0O O BIUSHUU TPOMBIIUICHHOCTH, CEJIbCKOTO XO3SCTBA W TPaHCIOpPTAa HA COCTOSHUE
OKpY>Karollel MpUpOTHON CPEIbI.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘leﬁl—[ble JeCTBUA:

yYMEHUSl 3a/laBaTh BONPOCH (B Xone auanora W (WiIM) IUCKYCCHH) TIO CYIIECTBY OOCYXIAeMOH TEMBI,
(GopMyIUpPOBATH CBOM MPEAJIOKEHNS OTHOCUTEIBHO BBIITOJIHEHUS IPEIOKEHHON 3a1a4H;

YMCHUA NPCACTABIIATH IMOJIYYCHHBIC PE3YJILTAThI MMO3HaBATCIILHOM ACATCIIbBHOCTU B YCTHBIX W IMMCBbMCHHBIX
TEKCTax; JieJlaTh MPE3EHTAIMI0 PEe3yJIbTAaTOB BBHIMOJHEHUS XWMHUYECKOrO JKCIEpUMEHTa (J1abopaTOpHOro
OTIBITA, JIAOOPATOPHON PAOOTHI IO UCCIICAOBAHHUIO CBOMCTB BEIIECTB, YI€OHOTO TIPOCKTA);

YMEHHMsI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM 1M03HABATEIIbHOM U HCCIIE0BATENbCKON
NEeSITeIbHOCTH TP PEHICHUH BO3ZHHUKAIOIIMX MPOOJIEM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS
no3uuil (00cyxeHus, oOMEH MHEHHUSIMH, «MO3TOBbIE IITYpMbI», KOOpPAMHALMS COBMECTHBIX JAEWCTBUH,
orpeziesieHue KPUTEPUEB M0 OLIEHKE KaueCTBa BHIMOJIHEHHON pabOoThI U JpyTHe).

Pel"y.]'lﬂTl/lBHbIe YHUBEPCAJTBHBLIC y‘leﬁl—lble JelcTBHUA:

YMEHHUE CaMOCTOSTENIBHO ONPEIEIATh eI IEATEIbHOCTH, INIAHUPOBATh, OCYIIECTBIATh, KOHTPOJIUPOBATh U
Ipu HEOOXOJIUMOCTH KOPPEKTHUPOBATH CBOIO JAEATEIbHOCTh, BBIOMpaTh Hambosee 3(pdeKTHBHBIE CHOCOObI
pemieHus y4eOHbIX M IIO3HABaTENIbHBIX 3a/ay, CaMOCTOSTENIbHO COCTaBIATh WU KOPPEKTUPOBAThH
NPEJUIOKEHHBIH aNroOpuUT™M JEHCTBUN INMpPH BBINOJIHEHUU 3a/laHUi C YYETOM IOJIYy4YE€HHs HOBBIX 3HaHHUI 00
U3y4aeMbIX OOBEKTax — BEIIECTBAX M pEaKLHUsAX, OLEHUBAThb COOTBETCTBHUE IIOJYYEHHOTO pe3yJibTaTa
3asIBJICHHOM LI€JIM, YMEHHUE UCIIONIb30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIIOBUHU 3aJaHUM.

IHPEAMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3yJabTaTOB MO OCBOSHUIO 00S3aTEBHOTO COJEpKaHUs, YCTAaHOBJIEHHOTO JaHHOU
dbenepanbHOl paboyeil MPOrpaMMOi, BBIJCISIIOT: OCBOCHHBIE OOYYAIOMUMHUCS HAy4YHBIC 3HAHUSA, YMEHUS U
CrocoObl JIEUCTBUH, crnermupuyeckue Il TpeaMeTHOHW obnactu «XuMus», BHUABI JEATEIHHOCTH IO
MOJyYEHUIO0 HOBOTO 3HAHUs, €r0 WHTEPIPETAINH, MPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U
HOBBIX CUTYyaIUsX.

K koHny o0ydyenuss B 8 Kkiacce mpeIMeTHbIe pe3ylbTaThl Ha ©0a30BOM YpOBHE JIOJDKHBI OTpPaXKaTh
c(OPMHPOBAHHOCTh y O0YHAIOIUXCS YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX IMOHATHI: aTOM, MOJIEKYJIa, XMMHYECKUU HJIEMEHT, MPOCTOE
BEIIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJTHOPOIHASI U HEOHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJIsipHasi macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas macca, MaccoBas J0JiI XUMHUYECKOIO
DJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM, OKCHI, KHUCIOTa, OCHOBAHHE, COJb, IEKTPOOTPHUIATEIHLHOCTb,



CTETIEHb OKHCICHMS, XMUMHMYECKas peakuus, KIacCU(pUKAIMs pEaKUuil: peakUuu COCJUHEHUS, pPeaKluu
pa3IoKeHus!, peakliy 3aMeIIeHuUs], peakllui 0OMeHa, 3K30- M SHI0TEPMUYECKHUE PEaKIiH, TeIUIOBOH 3 dext
peaxIyu, SApo aroMa, dJIEKTPOHHBIM CIOW aToMmMa, aTOMHasi OpOWTallb, PagUyC aroma, XMMHUYecKas CBA3b,
NOJIIpHAsl U HENOJIIpHAsl KOBAJIEHTHAsl CBsI3b, HOHHAs CBSI3b, NOH, KATUOH, aHUOH, PacTBOp, MaccoBasi IOl
BEIlleCTBA (IIPOLIEHTHAs! KOHLEHTPALHsl) B pacTBOPE;

WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUN U NPUMEHATH TH IOHATUS IIPU ONUCAHUU
BEILECTB U UX IIPEBPALLECHUN;

HCIIOJIB30BATh XUMUYCCKYIO CHMBOJIMKY JIA COCTAaBJICHHUA CI)OpMyJI BCIICCTB H ypaBHeHI/Iﬁ XUMHNYCCKHUX
peakuum;

OTIPE/ICIIATh BAJIGHTHOCTh ATOMOB JJICMCHTOB B OMHAPHBIX COCAMHCHUSX, CTETICHh OKUCIICHUS JIEMEHTOB B
OMHAPHBIX COCIUHEHUSX, MPUHAIIC)KHOCTh BEIICCTB K OMPEICIIEHHOMY KIIACCy COSAMHEHUU Mo dopMyiam,
BUJI XUMUYECKOH CBSI3H (KOBAJICHTHAS M HIOHHASI) B HEOPTaHUUECKUX COCAMHEHUSX;

packpeiBaTh cmbici llepmogmueckoro 3akona [J[. WM. MenaeneeBa: IE€MOHCTPUPOBAThH IMOHHUMAaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JJIEMEHTOB OT WX mnoJjioxkeHus B Ilepuoanueckoit
CHCTEME, 3aKOHOB COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOrO YYEHUS,
3aKoHa ABOrajpo;

ONKCBHIBATh M XapaKTEPH30BaTh TaOMM4Hyl0 (opmy llepmommdeckoil CHCTEMBl XUMHUYECKHUX DIIEMEHTOB:
pa3nuyarh MOHATUS «TJjaBHas noiarpynmna (A-rpymnma)» u «mnobouHas noxarpynna (b-rpymma)», manblie u
OosblIMe MEepUOJbl, COOTHOCUTh O0O3HAYEHMs, KOTOpble uMeroTcs B Tabnuue «llepuoanueckas cucrema
xumuueckux aneMeHToB J[. WM. MeHneneeBa» ¢ UNCIOBBIMM XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3aps]l s1pa, oO0Illee YHMCIO 3JIEKTPOHOB M pacHpeleseHHe HX o
JJIEKTPOHHBIM CJIOSIM);

KJaccu(pUIMpPOBaTh XMMUYECKUE HJIEMEHThI, HEOPraHUYECKHE BEIECTBA, XMMUYECKUE Peakluu (110 YUCIy U
COCTaBY y4acTBYIOIIMX B pEaKIMH BELIECTB, 110 TEIIOBOMY 3 deKTy);

XapaKTCPU30BaATh (OHI/ICLIBaTL) O6H_[I/Ie XUMHYECKHE CBOMCTBA BEILECTB Pa3JIMYHbIX KJIACCOB, MOATBEPKAAA
OINMMCAaHUC TPUMEPAMU MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMHUUCCKHUX peaKI.IHfI;

IMPOTrHO3UPOBATH CBOMCTBaA B€OICCTB B 3aBUCHUMOCTH OT HX KAa4C€CTBCHHOI'O COCTaBa, BO3MOXHOCTH
MMPOTCKAHUA XUMHWYCCKUX HpeBpaH_IeHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX;

BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYHO MacCChbl BEIIECCTB, MaCCOBYIO JOJIHO XHUMHYECKOI'O
QJICMCHTaA 110 (I)OpMy.]'IC COCAUHCHUS, MACCOBYHO IOOJIFO BCIICCTBA B pPACTBOPEC, IMPOBOAUTH paC‘léTBI Io
YpaBHCHUIO XHUMHYECKOM pCaKkuunmn;

MPUMEHSTh OCHOBHBIE ONEpAI[Mi MBICIUTEIbHON JIEATEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHE,
CHCTEMaTH3alllIo, KJIACCU(PUKALIMIO, BBISIBIEHUE MPUYMHHO-CIIEJCTBEHHBIX CBSA3E€U — Ui M3YYEHUsS] CBOWCTB
BEIIECTB U XMMHYECKUX DPEaKLUH, €CTeCTBEHHO-HAy4YHbI€ METOJbI MO3HaHHUA — HaONIo/IeHUe, MU3MEepeHHe,
MOJIEIMPOBAaHKE, SIKCIIEPUMEHT (pealbHbI M MBICIICHHBIH);

CJIeZIOBaTh IpaBWJIaM II0JIb30BAaHUS XUMHUYECKOW MOCYI0oW M J1abopaTopHbIM OOOpYyIOBaHHEM, a TaKXkKe
npaBuUiIaM OOpalleHHs] C BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIHSMH I10 BBINOJHEHHUIO J1a0OPaTOPHBIX
XMMHUYECKHX ONBITOB MO TOJIYYEHHIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJNA U KHUCIOPOJIA),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEACIEHHONM MAaCCOBOM JOJEH PacTBOPEHHOIO BEIIECTBA, ILUIAHUPOBATH U



IPOBOJIUTh XMMUYECKHE SKCIIEPUMEHTHI IO PACHO3HABAHUIO PACTBOPOB ILEIOYEH M KUCIOT C TOMOIIBIO
UH/IUKATOPOB (JIakMyc, GeHOI(PTATICHH, METUIOPAHXK U APYTHE).

K koHmy oOydenuss B9 KJjacce mpeIMeTHbIE pe3yJlbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpakaTh
c(OpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKUX MOHATHUNA: XUMUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJia, HOH, KATUOH,
QHHMOH, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, BAJECHTHOCTb, DJIEKTPOOTPHULIATEILHOCTh, CTEIECHb
OKHCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasl CBSA3b, TEIUIOBOK 3P (EKT peakiuu, MOJIb, MOJISPHBIA 00BEM,
pacTBOp, SJEKTPOIUTHI, HEIJICKTPOIHTHI, SICKTPOIUTHYECKAS JAUCCOIUAINS, PEAKIMd HOHHOTO OOMEHa,
KaTtaqu3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble H HEOOpaTUMBbIE pEaKIUH, OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU, OKHCIUTENh, BOCCTAHOBUTEINb, OKHCICHUE M BOCCTAHOBJICHHUE, AJUIOTPOIIUS,
aM(pOTepHOCTh, XWMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, METAJUIMYECKas), KPHUCTaUTHYeCKaspemeTKa,
KOPpPO3Hsl METAJJIOB, CILIABBI, CKOPOCTh XMMHYECKON peaklnu, MpeAesibHO aonyctuMas KoHueHtpauus [1IK
BEIICCTBA;

HUIUTIOCTPUPOBATH B3AaMMOCBA3b OCHOBHBIX XMMHUYCCKUX MMOHATHH U IIPUMCHATH 3THU MOHATUA IIPU OIMMUMCAHUUN
BCIICCTB U UX HpeBpameHI/Iﬁ;

UCIIOJIb30BaTh XUMHYECKYI0 CHMBOJIMKY JJISS COCTaBJICHHS (OPMYJI BEIIECTB M YPABHCHHH XHMHUYECKUX
pEaKIIN;

ONnpeacIsAITb BAJICHTHOCTb M CTCICHb OKHCICHUA XHMHUUYCCKHX JJICMCHTOB B COCAUMHCHHAX PA3JIMYHOIO
COCTaBa, MPUHAAJIEKHOCTD BEILIECTB K OMpPEEIEHHOMY KJIacCy COEAUHEHHUM Mo (opMysiaM, BUJ XUMHUYECKOM
CBsI3U (KOBaJICHTHAsl, MOHHAs, METAIJINUECKas) B HEOPraHMUECKUX COETMHEHUSAX, 3aps]] HOHA [0 XUMHUYECKOH
dopmyne, xapakTep cpeibl B BOAHBIX pPAacTBOPAaX HEOPraHMYECKUX COEIAMHEHHMH, THUI KPHCTATMYECKOH
PELIETKN KOHKPETHOIO BELLECTBA;

packpbiBaTh cMmbici Ilepuoamueckoro 3akona [[. WM. MenaeneeBa M JE€MOHCTPUPOBATH €r0 IMOHUMAHHE:
OMKCHIBATh M XapakTepu3oBaTh TaOmuuHyto (opmy Illepuonnyeckoil CUCTEMBl XUMHUYECKUX DIIEMEHTOB:
pa3inuaTh MOHATUSA «rjaBHas moarpymma (A-rpymnma)» u «mobounas noarpynmna (b-rpymma)», manbie u
0O0JIbIIME TIEPUOBI, COOTHOCUTH 0003HAYEHHUS, KOTOPbIE UMEIOTCS B TIEPUOJANYECKON TabNuIle, ¢ YUCIOBBIMU
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XHWMHMUYECKHX OJJIEMEHTOB (COCTaB W 3apsAl sapa, 0OIIee YHCiIo
3JIEKTPOHOB M PACIIPEACIICHUE UX TI0 JIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M UX COCAMHEHUH B MPEAEIIax MaJIbIX EPHOJOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHHUS
UX aTOMOB;

KJIACCHU(UITUPOBATH XUMUYCCKUE IJIEMEHTBI, HCOPTAHWYECKUE BEIIECTBA, XMMHUCCKHUE PEAKIUH (110 YUCITY U
COCTaBY yUYaCTBYIOIIMX B PEaKIUU BEHIECTB, IO TEIUIOBOMY 3((EKTy, 0 M3MEHEHHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX AJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME W CHenu(PUUecKue XUMHUYECKHE CBOMCTBA TMPOCTBIX W CIOXKHBIX
BEIIIECTB, MOATBEPXK/Asi ONMUCAHWE MPUMEPAMH MOJICKYJISPHBIX W HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIIUN;

COCTaBJISITh YPaBHEHMSI JJIEKTPOJIMTUYECKOM AMCCOIMAIMM KHCIOT, IIeJdo4Yell W cojeil, MOoJMHbIE U
COKpalIEHHbIE ypaBHEHUS pEaKIWil HOHHOro OOMEHa, YpaBHEHMsI peakuui, MOATBEPKAAIOIMINX
CYIIIECTBOBaHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMU PA3INYHBIX KJIACCOB;



pPacKpblBaTh  CYIIHOCTb  OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMI  MOCPEICTBOM  COCTaBJICHHUS
3IIEKTPOHHOTO OaraHca 3TUX PEaKINi;

IMPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHUA, BOSMOXHOCTH IIPOTCKAHUA XUMHYCCKUX
npeBpameHHﬁ B Ppa3JIMYHBIX YCIIOBUAX,

BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacchl BELIECTB, MAaCCOBYIO JOJIO0 XMMHUYECKOTO
JjeMeHTa 1o (opMmyse COEAMHEHHS, MAacCOBYIO JIOJI0 BEIIeCTBa B PacTBOpE, MPOBOJUTH PacUETHI IO
YpaBHEHUIO XUMHUUYECKOU PEaKIINH;

coONIoIaTh TpaBWIA TOJB30BAHHUS XUMHUYECKOW IOCYIOH M J1IabopaTopHBIM O0OpYIOBaHHMEM, a TaKKe
npaBuia OOpalieHHsi ¢ BEIIECTBAMH B COOTBETCTBHU C HMHCTPYKIUSMH I10 BBIOJHEHHIO JIAOOPAaTOPHBIX
XUMHUYECKHX OIBITOB IO MOTYYCHHIO B COOMPAHUIO Ta3000pa3HBIX BEHIECTB (AaMMHUAKA U YIIIEKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMM, MOATBEPKIAAIOIINE KAa4eCTBEHHBIM COCTAB PA3JIMYHBIX BEILECTB: PAaclO3HaBaTh
OTIBITHBIM TyTEM XJIOpUA-, OpOMUA-, HOAUI-, KapOoHaT-, dochar-, cHIUKaT-, cynbdar-, THIPOKCUA-UOHBI,
KAaTHOHBI AMMOHMS ¥ MOHBI U3YYECHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEILECTB;

PUMEHSITh OCHOBHBIE OTI€PAIU MBICIUTEIFHON ESTEITbHOCTH — aHAIU3 U CUHTE3, CpaBHEHHE, 0000IIeHHE,
CUCTEMATH3AllMI0, BBISIBJICHHE IPUUMHHO-CIEICTBEHHBIX CBSI3€H — I M3YyYEHUS CBOWCTB BEIIECTB U
XUMHUYECKMX pEaKLUMH, €CTeCTBEHHO-HAy4YHbIE METO/bl II03HAaHUS — HAOJIOJEHUE, HU3MEpEHHE,
MOJIEJIUPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICIICHHBIN).

Kpurepun onenuBanus

OneHka yCTHOTO 0TBeTa y4aluxcs

Otmerka "5" cTaBuTCH B cydae:

1. 3HaHMs, TOHUMaHMSL, TTIYOMHBI YCBOEHUS 00Y4arOIMMCsI BCero 00bEéMa MporpaMMHOro Matepuaia.

2. YMeHus BBIIEIATH TIIaBHBIE MTOJIOKEHHS B M3YYEHHOM MaTepuase, Ha OCHOBaHUH (DaKTOB M TPUMEPOB
0000111aTh, J1e/1aTh BBIBO/IbI, yCTAHABIUBATH MEXKIIPEIMETHBIE U BHYTPUIIPEIMETHBIE CBSA3H, TBOPUECKU
NpUMEHSET MOTyIeHHbIC 3HaHUS B HE3HAKOMOMW CHTYaIlNH.

3. OtcyTcTBHE OMMOOK U HEMOUETOB IPU BOCIIPOM3BEICHUN N3YYSCHHOTO MaTeprala, Py YCTHBIX OTBETaxX
yCTpaHEHHUE OT/IENbHBIX HETOUHOCTEH ¢ MOMOILBIO JOMOJHUTEIBHBIX BOIIPOCOB YUUTENs, COOI0ICHNE
KYJBTYPBl YCTHON pEYH.

Otmetka "4":

1. 3HaHMe Bcero M3y4eHHOro MPOrpaMMHOT0 MaTepUana.

2. YMeHu# BBIJCTATH ITIaBHBIE IOJIOXKEHNS B U3YUYCHHOM MaTepuaie, Ha OCHOBaHUU (PaKTOB U IPUMEPOB
000011aTh, JIeNIaTh BHIBOJIBI, yCTAaHABIMBATH BHYTPUIIPEAMETHBIC CBSI3U, IPUMEHSTH ITOJTyUYCHHBIE 3HAHUS Ha

IPaKTHKE.

3. He3naunrtenbHble (HErpyOble) OMMOKH U HETOUYETHI IPH BOCIPOU3BEICHUHN U3YYEHHOTO MaTepuania,
COOJIIO/ICHNE OCHOBHBIX IIPAaBUJI KYJIBTYphl YCTHOW PEUH.



OtMmetka "3" (ypOBEHb MPEACTABICHUHN, COUCTAIOIIUXCS C AIIEMEHTAMHU HAyYHBIX ITOHATHMN ):

1. 3naHue U yCBOGHHE MaTepuaia Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHUI MPOrpaMMBbl, 3aTPyTHEHHUE TIPU
CaMOCTOSITEJIbHOM BOCIIPOU3BEICHUH, HEOOXOIMMOCTh HE3HAYUTEIbHOM TOMOIIY IpenojaBaTers.

2. YMmenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPyIHEHUS TIPU OTBETaX HAa BUJIOM3MEHEHHBIE BOIPOCHI.

3. Hannuue rpy0oii ommOKy, HECKOJIBKUX HErpyOBIX MPU BOCIPOU3BEICHUH U3YYEeHHOIO MaTepuana,
HE3HAYUTEIbHOE HECOOI0JEHNE OCHOBHBIX IPABUJI KYJIbTYPbl YCTHOM peuH.

OtMmeTtka "2":

1. 3HaHue U ycBOEHHUE MaTepHalia Ha YpOBHE HMKE MUHUMAJIbHBIX TPEOOBAaHUI MPOTrpaMMBbl, OTJECJIbHbBIE
npeCcTaBIeHUs 00 N3yYCHHOM MaTepuaie.

2. OtcyTcTBUE YMEHHH paboTaTh Ha yPOBHE BOCIIPOU3BECHHUS, 3aTPYIHEHH IIPH OTBETAX HA CTaHAAPTHbIE
BOIIPOCBI.

3. Hannume HeCKOJIBKHUX rpyObIX OMMOOK, OOJBIIOTO YKcia HErpyObIX MPU BOCIPOU3BEACHUHN H3YIEHHOTO
MaTepHaia, 3HaYMTeIbHOE HeCOOJII0IEHHEe OCHOBHBIX ITPABUJII KYJIBTYpPhl YCTHOM peuu.

Ounenka BbINOJHEHUS MPAKTHYECKUX (J1200paTOPHBIX) padoT.
Otmertka "5" cTaBUTCS, €CIU YUEHUK:
1) npaBUJIBHO OIIpENEIIII LEJIb OIbITA;

2) BBITIOJTHIII pabOTy B TIOJIHOM 00bEeME ¢ COOJTIOICHHEM HEOOX0IUMOM MOCIIEIOBATEILHOCTH MPOBEICHUS
OTIBITOB U U3MEPEHUI;

3) caMOCTOSITENIBHO U PaIllMOHAIILHO BBHIOpAJ ¥ TIOJITOTOBUJI JISI OTIBITAa HEOOX0AMMOe 000py/I0BaHUE, BCE
OTIBITHI TTPOBET B YCIOBUSX U PeXKUMaX, 00ECIEUNBAONINX MMOTYYEHHE PE3YIbTAaTOB U BBIBOJIOB C
HauOOJIbIIIEH TOYHOCTBIO;

4) Hay4HO TPaMOTHO, JIOTUYHO OTHUcal HaOItoIeHus U cPOpMyIUpPOBa BBIBOIBI U3 ONbITA. B
MPEJICTAaBICHHOM OTYETe MPaBUJIHHO M aKKYPAaTHO BBIMTOJIHUI BCE 3aMUCH, TAOIUIIbI, PUCYHKH, TPapUKH,
BBIYMCIIEHHS U CJEJIaN BHIBOJIEL,

5) mpaBUIIBLHO BBIMOJTHUII aHAK3 norpemnoctei (9-11 kmaccorn).

6) IMMPOSABJISACT OPTraHU3ALIUOHHO-TPYAOBBIC YMCHUS (HOII,Z[Cp)KI/IBaCT YUCTOTY pa6oqero MCCTa U TOPAAOK Ha
CTOJIC, DKOHOMHO HCIIOJIB3YET paCXOAHEBIC MaTepI/IaJ'H)I).

7) SKCHEPUMEHT OCYIIECTBIISIET M0 IUTaHY C YYETOM TEXHHKH O€30MaCHOCTH U MPaBUJ pPabOThI C MaTepUaIaMH
U 000py/I0BaHHEM.

Otmetka "4" cTaBUTCS, €CIM YUEHHUK BBITOTHII TpeOoBaHMA K oleHke 5", Ho:
1. onBIT MPOBOJIMI B YCIIOBHUSIX, HE 00€CIIEUUBAIOIINX JOCTATOYHOW TOYHOCTU U3MEPEHHIA;
2. wn ObUIO JOIMYILIEHO BAa-TPU HEJI0UETA;

3. unu He 6osee oHOM HerpyOoi OMMOKKM M OJTHOTO HEI0YETa,



4. UM SKCTIIEpUMEHT MPOBEICH HE TIOJTHOCTHIO;

5. WU B ONMCaHUU HAOIIOJCHU U3 OIBITA JIOMYCTHI HETOYHOCTH, BBIBOJIBI ClIEJIajl HEMOIHBIE.

Otmetka "3" cTaBUTCS, €CIIU YUEHHUK:

1. mpaBUIIBHO OMpEAEIIHII IIeTh ONBITA; pAaOOTY BBHIIOTHAET IPABUIBHO HE MEHEE YeM HAIOJIOBUHY, OHAKO
00BEM BBINOJIHEHHOM YacTH TaKOB, YTO MO3BOJISET MOJYYUTh MPABUIbHBIC PE3YIbTATHI U BHIBOABI IO
OCHOBHBIM, TPUHIIMITHAIILHO BAYKHBIM 3a]1a4aM padoThI,

2. nnu noabop o0opynoBaHus, 00BEKTOB, MATEPHUAJIOB, & TAKXkKe pabOTHI [0 HAYaATy OIbITa MPOBEII C
MIOMOIIBIO YYUTEIS; WIIH B XOJI€ TIPOBEJCHHS ONBITA U M3MEPECHUI OBLITN TOMYIIICHBI OTUOKU B ONMCAHUU
Habo1eHu, POopMyIHpPOBAaHUH BHIBOIOB;

3. OTBIT MPOBOJIMIICS B HEPAIIMOHAIBHBIX YCIOBUAX, UTO MPHUBENIO K MOTYYEHUIO PE3yIbTATOB C OOIbIIEH
MOTPEITHOCTHIO; HIIM B OTYETE OBLIU IOMYIICHBI B 00IICH CII0KHOCTH HE O0Jiee ABYX OMMUOOK (B 3aIUCIX
€IMHMUII, U3MEPEHHX, B BEIUMCICHUSX, TpaduKax, Tabuuax, cxemax, 1 T.1.) He MPUHIUIHAIBHOTO JIJIs
JTaHHOU PabOTHI XapaKTepa, HO MOBJIHSBIINX HA PE3YJIbTAT BHITOJHCHUS,

4. nomyckaeT rpyOyro oIMOKY B X0JIe KCIIepuMeHTa (B 00bsACHEHUH, B 0hOpMIIEHUHN pabOThI, B COOTIOICHUH
IpaBUJI TEXHUKH O€30MAaCHOCTH IPU paboOTe ¢ MaTeprajaMy U 000pYAOBaHUEM), KOTOpAsi HCIIPABIISETCS MO
TpeOOBAHUIO YUUTEIS.

OrmeTka "2" cTaBUTCS, €CIIU YUCHHUK:

1. He ompeneanT CaMOCTOSTEIBHO 1I€JTb OIBITA; BHIIOIHUI pabOTy HE MOJHOCThIO, HE OATOTOBIII HYKHOE
00opyoBaHuE U 00bEM BBIIIOJHEHHOW YacTy paOOThI HE MO3BOJISET CAENATh IPABUIbHBIX BBIBOJIOB;

2. unu OIIBITBI, U3BMCPCHUS, BEIYUCIICHU, Ha6J'IIOI[eHI/I$I IMPOU3BOAMNINCH HECIIPABUIIBHO,

3. unu B Xo/ie paboTHI U B 0OTYETE OOHAPYKUIIUCh B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUECHHBIE B
TpeOoBaHUsAX K oeHke "3";

4. nomyckaert ABe (1 6osee) rpyObie OITMOKU B X0J1€ IKCIIEPUMEHTA, B 00bSICHEHUH, B 0OpMIIEHUN PabOThI, B
COOJIIO/ICHUH NIPAaBUJI TEXHUKU 0€30IIaCHOCTH IPU paboTe ¢ BEIECTBAMU U 000PYAOBaHUEM, KOTOpPbIE HE
MOJKET UCHPABUTH Ja’Ke MO0 TPEOOBAHUIO YUUTEIIS.

OneHka caMoCTOSITeJIbHBIX MTMCbMEHHBIX H KOHTPOJIbHBIX PadoT.

OtmeTtka "5" cTaBUTCS, €CIIM YUEHHUK:

1. BeITOSTHWIT paboTy 6€3 OMMOOK U HEI0UETOB;

2) pomyctui He 0oJiee OJJHOTO HEJI0YeTa.

OtmeTtka "4" cTaBUTCS, €CITU YYEHHUK BBIMOJIHWI PabOTy MOTHOCTBIO, HO JOITYCTHII

1. He Gonee 0OTHOM HETPYOO OITMOKH M OJTHOTO HEJ0UETa;

2. unu He OoJiee IBYX HEAOYETOB.

Otmetka "3" cTaBUTCS, €CIHM YUCHHUK IPABUIILHO BBIMOJIHUI HE MeHee 2/3 paboTbl

W JOIMYCTUIIL:



1. He Gosee ABYX TPyOBIX OMHOOK;

2. win He 6osee oJHOU TPYOOH 1 OTHOM HErpyOOi OIIMOKK M OHOTO HEJ0YEeTa;
3. unu He 6oJiee IBYX-TpeX HErpyObIX OIMOOK;

4. vy oJfHOU HeTpyOOoi OMMOKY U TPEX HEIOYETOB;

5. WM IpU OTCYTCTBUU OLIMOOK, HO MPH HATTUYUU YETHIPEX-TISITH HEJOUETOB.
OtmeTtka "2" cTaBUTCS, €CIIM YUCHUK:

1. AOMYCTHII YHCIIO OIIMOOK M HEJOUETOB MPEBOCXOAIIEE HOPMY, IIPH KOTOPOM MOXKET OBITh BBICTABJICHA
omenka "3";

2. WM €CJIM MPABUJIHHO BBIMIOJIHIII MEHEE MOJOBUHBI PaOOTHI.
Kpurepun BbicTaB/IeHUS OLIEHOK 32 MPOBEPOYHbIE U KOHTPOJIbHbIE TECTHI.
TecTsl, cocTOSIIIINME U3 TISITH BOIIPOCOB MOXKHO MCIIOJIH30BATh MOCIIEC U3YyUEHHUS KaXKI0T0 MaTepuania (ypoka).
Tect n3 10—15 BonpocoB ucnonb3yercs A nepuoandeckoro kKoHTpois. Tect n3 20 — 30 Bonpocos
HEO0OXOAMMO UCTIOIB30BATh IS UTOTOBOTO KOHTPOJISI.
[Ipu orleHMBaHNUU KCTIONB3YETCS CIENYIOMIAs IIKaa;
oreHka «5» - 91-100% MakcuMalIbHOTO KOJIMUECTBa 0aJlJIOB;
oreHKa «4» - 75-90% MakcHMalbHOTO KOJIMYeCTBa 0alIOB;
otieHka «3» - 50-74% MakcHMalbHOTO KOTUYECTBA OAIJIOB;
oreHka «2» - menee 50% MakcHMaJIbHOTO KOJMYECTBa OAJIIOB.
Ouenka ymeHuil NpOBOAMTH HAOGIIOAEHHS.
Onenka "5" craBuTcs, eciu 00yJarouuiics:
1. mpaBUIILHO MO 3aIAHHUIO YYUTENS TTPOBEIT HAOIIOICHUE;
2. BBIJICTIWII CYIIIECTBEHHBIC MTPU3HAKU Y HA0III01aeMOro 00beKTa (Ipoliecca);
3. IOTHYHO, HAYYHO TPAMOTHO 0(OPMUI PE3YNIbTAThI HAOIIOICHUN U BBIBOIBI.
Onenka "4" cTaBUTCS, €CIIM 00y4JaIOIIHMHCS:

1. mpaBUIJIBHO 10 3a/IaHUIO YYUTEIS IIPOBEI HAOIOICHHE;

2. IpY BBIICIICHUH CYIIECTBEHHBIX MMPU3HAKOB y HAa0II01aeMOT0 00BEKTa (TpoIiecca) Ha3Baj
BTOPOCTETICHHEIE;

3. nomycTui HEOPEKHOCTH B OPOPMIICHIH HAOIIOAEHUI U BHIBOJIOB.

Onenka "3" cTaBUTCS, €CIIA 00YYaAIONTUNACS



1. moTyCTHIT HETOYHOCTH M 1-2 OMMOKK B MPOBEICHUN HAOIIOACHUH 110 3aIaHUI0 YUUTEIIS;

2. IpY BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB y HA0II0/1aeMOT0 00beKTa (MpoIecca) BbIIETUI JIUIIh
HEKOTOPBIE;

3. monyctui 1-2 ommOku B opopMIICHUN HAOIIOACHUI M BBIBOJIOB.

Onenka "2" cTaBUTCS, €CIIM 00YYAIOUTUACS

1. nomyctun 3 - 4 ommOKY B IPOBEACHUH HAOJIOICHUH TI0 33JJaHUI0 YUUTEIIS;
2. HeTIPaBWJILHO BBIICIHII IPU3HAKU HA0III0JaeMOT0 00beKTa (IIporecca);

3. ommyctun 3 - 4 ommOKku B 0pOPMIICHUH HAOIIOICHUH U BEIBOJIOB.
IIpumeuanue.

OreHkY ¢ aHATM30M YMEHUH M HaBBIKOB MTPOBOAUTH HAOIIOICHUS JOBOASTCS IO CBEJCHUS YUaluXCsl, KaK
IIPABUJIO, HA OCIEAYIOUIEM YPOKE, ITOCIIE CIaYl OTUETA.

OO6mmas knaccuuKaius ommuooK.

ITpu ouieHKe 3HaHMI, YMEHM, HABBIKOB CJI€lyeT YUUTHIBATh BCE OLIMOKHU (TpyOble U HErpyOble), HEJOUYETHI B
COOTBETCTBUU C BO3PACTOM yUalIUXCH.

['pyOBIMH CUNTAIOTCS OLITUOKU:

- HE3HAHUE ONPEEIICHUS OCHOBHBIX ITOHATUH, 3aKOHOB, ITPABUJI, OCHOBHBIX ITOJIOKEHUH, TEOPUH, HE3HAHUE
dbopmyI1, OOIIETTPUHITHIX CUMBOJIOB 0003HAYEHU BETUYHNH, €IMHUI] UX U3MEPEHHUS, HAUMEHOBAHUI 3TUX
CIHHLI;

- HEYMEHHeE BBIICITUTH B OTBETE TJIABHOE; O0OOIIUTH PE3yabTaThl U3YUCHHUS;

- HEyMEHHE TPUMEHHUTD 3HAHUS [Tl PEIICHUs 3a7a4, OOBSICHEHUS SBICHHUS,

- HCYMCHHC YUTATh U CTPOUTH Fpa(l)I/IKI/I, MPUHIUITHAJIIBHBIC CXCMBI;

- HEyMEHHE [OJIOTOBUTh YCTAHOBKY MJIM Ja00OpaTOpHOE 000py10BaHKE, IPOBECTH OIBIT, HAOIIOICHNUE,
c/ienaTh HeoOX0IMMbIE Pacu€Thl MIIM MCII0JIb30BaTh MOJIyYEeHHbBIE JaHHbIE [T BHIBOJIOB;

- HEyMEHHE M0JIb30BaThCsl IEPBOMCTOUHUKAMH, YUEOHUKOM, CITPABOYHUKOM;
- HapyllIeHHe TEXHUKU 0€30I1aCHOCTH, HEOPEKHOE OTHOIIEHUE K 000PyI0BaHHIO, IPUOOpaM, MaTepHaIaM.
K HerpyObIM OTHOCSATCS OMINOKU:

- HETOYHOCTbH (POPMYIHPOBOK, ONPE/IEICHUN, TOHATU, 3aKOHOB, TEOPUH, BbI3BaHHAsI HETIOJIHOTOW OXBaTa
OCHOBHBIX IIPU3HAKOB OIPEAEIAEMOrO MOHATHS WU 3aMeHON | — 3 U3 3TUX NPU3HAKOB BTOPOCTENIEHHBIMY;

- OIIMOKH MPH CHATHUHU MOKAa3aHUM C U3MEPUTENbHBIX TPUOOPOB, HE CBSI3aHHBIE C OIPE/ICTICHUEM LIEHbI
JIEJICHUS TITKAIBL;

- OIIMOKH, BEI3BAaHHBIC HECOOIIIO/ICHIEM YCIOBUIN MPOBEICHHS ONbITa, HAOIIOACHNUS, YCIOBUI paboThI
npudopa, 000pyI0BaHNS;



- OIIMOKY B YCIIOBHBIX 0O003HAYEHUSAX HA CXeMax, HETOUHOCTh Tpaduka;

- HepaI_II/IOHaJILHLIf/’I MCTO/ PCIICHHUA 3aJa4U, BBIIIOJIHCHUA YaCTHU HpaKTquCKOﬁ pa6OTLI, HEAOCTAaTOYHO
MPOJYMaHHBIH IJIaH YCTHOTO OTBETa (HapylIeHUE JIOTHUKU U30XKEHHS, TOJMEHA OTAEIbHBIX OCHOBHBIX
BOITPOCOB BTOPOCTETICHHBIMH );

- HEpaIMOHAIbHBIE METOABI pabOTHI CO CIIPABOYHOM JIUTEPATYPOii;

- HCYMCHHC PCIIaTh 3a/la4u, BBIIIOJIHATL 3alaHUA B O6IJ_I€M BHUJC.

Henouéram u sBASIOTCSA: - HEpAIMOHATIBbHBIE TPUEMBI BBIYUCIICHUN U IIpeoOpa30oBaHuil, BHITOJHEHUS OIBITOB,

HaOJIr0IeHUH, TPAKTUYECKHX 33/1aHUH; - apu(MeTHYECKIe OIMOKHN B BEIYMCIICHUSX; - HEOpEKHOE
BBITIOJTHEHUE 3aIiCel, YepTexel, cxeM, rpaguKoB, TabIuIL; - opdorpaduueckue U MyHKTAMOHHBIC OIINOKH.

JlonoiHeHHE

IIpu paGore yyammxcsi B rpyIie oOleHNBaeTcs:

1. YMmeHnue pacnpenenuts paboTy B KOMaH/E

2. YMeHue BbICIyIIATh IpYT Apyra

3. Corj1acoBaHHOCTE JIEUCTBHUH

4. ITpaBUABHOCTH U TIOJIHOTA BBICTYIJICHUN

5. AKTUBHOCTh

Kaxxnp1it myHKT OIICHUBAETCs OT/ICIBHO B Oayliax.

NuauBuayaabHbId NPOEKT:

1. CriocoOHOCTB K CAaMOCTOSITEIEHOMY ITPUOOPETEHNIO 3HAHUH U peIIeHuIo Mpo0iieM, MposBIIAIOLIascs B
YMEHUU TTOCTaBUTh MPOOJIEMY U BBIOpATh aIEKBaTHBIE CITIOCOOBI €€ pEeIIeHus, BKIII0Yast IIOUCK U 00paboTKy
uHpopmManuu, GopMyIUPOBKY BHIBOJIOB U/UIM 0OOCHOBAHHE U peasln3alliio/anpoOaIiiio NpUHITOro
perieHus, 000CHOBAaHKE U CO3/IaHUE TIPOTHO3a, MOJIENN, MaKeTa, 00bEKTa, TBOPUECKOTO PEIICHUS U T. II .
JlaHHBII KPpUTEPHIA B IIEIOM BKIIIOYAET OLEHKY C(HOPMUPOBAHHOCTH MO3HABATENIBHBIX YUEOHBIX JEHCTBUH .
2. CchopMupOBaHHOCTbH MPEIMETHBIX 3HAHUN U CIIOCOOOB JAEHCTBHIM, MPOSBIISIONIASCSI B YMEHUU PACKPBITh
coJiep;kaHue paboThl, FPaMOTHO U 0OOCHOBAHHO B COOTBETCTBUHU C paccMaTpUBaeMoi pobiieMoil/Temoit
UCIIOJIb30BaTh UMEIOLINECs 3HAHUS U CIIOCOOBI IEUCTBHI .

3. ChopMHUPOBaHHOCTD PETYIISTUBHBIX ASHCTBHUM, IPOSBIAIONIA’CS B YMEHUN CAMOCTOSITEIILHO TIIaHUPOBATh
CBOIO TIO3HABATENbHYIO JI€ATEIBHOCTD U YIPABIAThH €10 BO BPEMEHH, UCIOIb30BaTh PECYPCHBIE BOZMOKHOCTH

I JOCTUXKCHU A ueneﬁ, OCYHICCTBJIATDH BLI60p KOHCTPYKTUBHBIX CTpaTCI“I/Iﬁ B TPYAHBIX CUTYyallUAX.

4. ChopMupoBaHHOCTh KOMMYHHUKATUBHBIX IEUCTBHH, MPOSBIISAIONIASICS B YMEHUU SICHO U3JIOKUTh U
0(OPMUTH BBIIIOJIHEHHYIO pa0OTy, MPEICTABUTh €€ PE3yNIbTaThl, ApTYMEHTHPOBAHHO OTBETUTH HA BOIIPOCHI.

BocnurarenbHbIi MMOTEHITA AN y4eOHOTO npeaMeTa «Duzuka» peanusyercs qepes:
- TpUBJICYCHUE BHUMAaHUs OOYYAIONMIMXCSA K IIEHHOCTHOMY AacCleKTy H3y4aeMbIX Ha YpOKaxX SBJICHHH,
OpPTraHM3AINI0 X pa0dOTHI C MOJTyYaeMOl Ha YPOKEe COLMAIbHO 3HAYMMON HH(OpMAIUeH, THUIIMHUPOBAHKE €€



o0CyXJIeHHs, BBICKAa3bIBaHMsI OOYYarOIIMMHCS CBOETO MHEHHUS IO €€ MOBOJY, BBIPAOOTKM CBOET0 K HeEll
OTHOILICHHS,

- JACMOHCTpaAlHUIO OGy‘IaIOH.II/IMCSI OpUMCPOB OTBCTCTBCHHOI'O, TI'PAXIAAHCKOI'O IIOBCACHHUSA, IIPOABICHUA
YeJIOBEKOJIIO0US U I[O6p0C€p,Z[e‘IHOCTI/I, uepe3 HO,Z[60p COOTBETCTBYIOIIMX TCKCTOB JIs YTCHUSA, 3a4a4 IJIA
pPEIICHUA, HpO6JI€MHBIX CI/ITyaHI/Iﬁ JIA O6CY)KI[CHI/I${ B KJ1acCcCeE,

- IPUMEHEHHE Ha ypOKaxX HHTEPAKTUBHBIX (GOpM pPabOThl ¢ OOYYAIOUMMHCSA: HHTEIUICKTYaJIbHBIX HID,
CTUMYJIMPYIOIINX MO3HABATEIbHYI0O MOTHBAIIMIO OOYYAIOIIUXCS; TUCKYCCHI, KOTOpbIE Nal0T O0y4aroUuIuMcCs
BO3MOXXHOCTh MPUOOPECTH OMBIT BEJCHHUS KOHCTPYKTHBHOTO AMAJIOra; IrPyMNIOBOM paboThl WM paboThl B
napax, KOTOpble ydaT 00ydJaronmMxcsi KOMaHAHOH paboTe M B3aMMOACHCTBHIO C APYTUMH 00yUYaIOIIMMUCS;

- MHUIUHUPOBAHUEC U IOAACPIKKY HCCHeﬂOBaTeHBCKOﬁ JACATCIIbHOCTH 06yqa}0umxcs; B paMKax pcajiu3aluu
HMH MHAWUBUAYAJIbHBIX M I'PYIIIOBBIX HCCICAOBATCIILCKUX ITPOCKTOB, YTO AACT OGy‘IaIOH_II/IMCSI BO3MOXXHOCTb
HpI/IO6peCTI/I HABBIK CaMOCTOATCIBHOI'O PCHICHUA TeOpeTquCKOfI HpO6JICMBI, HaBBIK T'CHCPHUPOBAHUA U
Od)OpMJIeHI/ISI COOCTBEHHBIX I/IIlef/'I, HaBbIK YBAXHTCIIBHOI'O OTHOLICHHA K YYXHM HIACAM, O(bOpMJIeHHI)IM B
pa60TaX APYrux HCCHeﬂOBaTCHeﬁ, HaBbIK HV6J’II/IIIHOFO BBICTYIUICHUS IIEPEJ ayAUTOPUCH, APTYMCHTUPOBAHUA
U OTCTaMBaHUs CBOEH TOUKU 3PpCHUS;

4epe3 Opranmn3anuio U MpoOBCACHUC PA3JIMYHBIX MepOHpI/IHTI/Iﬁ BO BHCYPOUHOC BpCMsI:

1 yeTBepTb 2 yeTBEpPTb 3 yeTBEPTH 4 yeTBEpPTb
BcOLL WKOMbHbIN | BcOLL [MpoeKTHaA 3apayva JeHb KOCMOHaBTUKMU
aTan MYHULMNANbHbIN

YpOBEHb

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne || HaumeHoBaHUE pa3zienoB U TeM KonuuecTBo yacos DnexTpoHHbIE (ITUPPOBLIE)
/T MIPOTPaMMBI Beero|[Koutp.pa6otsi| [paxr. 00pa3oBaTeNbHBIC PECYPCHI
paboThI
Pa3nes 1.1lepeoHayanbHble XHMHYECKHE IIOHATHS ‘
1.1||Xumus — BakHas 001aCTh 5 0 2  |[bubmmoreka IIOK
€CTECTBO3HAHUS U TPAKTHYCCKOM https://m.edsoo.ru/7f41837c
NesITeIbHOCTH YellOBEKa
1.2||BemecrBa 1 XUMHUUYECKHUE 15 1 0 bu6nuoreka [IOK
peakun https://m.edsoo.ru/7f41837c
|I/IToro 0 pa3jeny H 20 H ‘
|Pa3zle.11 2.BaxHeiilmme npeicTaBUTEIM HEOPraHNYECKHUX BelIeCTB ‘
2.1||Bo3nyx. Kucnopoa. Ionsitie 06 6 0 0 |bubmmoreka LIOK
OKCHIaxX https://m.edsoo.ru/7f41837c
2.2||Bonopon.IlonsTie o KucioTax u 8 0 1 bu6nuoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
2.3||Bona. PactBopsl. [TonsTHe 00 5 1 1 ||buGmmoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
2.4||OcHOBHBIE KJIACCHI 11 1 1 |[bubmmoreka [IOK
HEOPTraHHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
|I/IT0ro o pazaeny H 30 H
|Pa3zle.11 3.lepuoauyvecknii 3akoH u [lepnoanueckasi cucremMa XuMuieckux 3jemenTon /1. U.



https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.ru/lekciya-osnovi-masterstva-publichnogo-vistupleniya-plan/index.html
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne
/1

HanmenoBanue pa3znenoB u teM

KonnuectBO yacoB

POrPaMMBI

Bcero

Kontp.pabotsi|| [IpakT.

paboThI

OnexTpoHHbIe (LIU(POBLIC)
00pa3oBaTeNbHBIC PECYPCHI

MenneneeBa. CTpoeHue aToMOB. XUMHUYeCKasi CBA3b. OKHCJINTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1||[Tepnoanueckuii 3aKOH U 7 0 0 bu6nmmoreka [IOK
[Teproanyeckas cucrema https://m.edsoo.ru/7f41837c
XUMHYECKHX dj1eMeHToB /I, 1.
MenneneeBa. CTpoeHue atoma
3.2 || XuMuueckas CBS3b. 8 1 0 |bubauoreka IIOK
OKHUCITUTEITBLHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIE PEAKIINU
Wroro no pazneny 15 bubnmnorexka HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 0 0 |[bubmumoteka IIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68 4 5
10 ITIPOI'PAMME
9 KJIACC
No HaumenoBanue pa3nenoB u Tem ‘ KonnuecTBo yacos ‘ DnekTpoHHbIEe (IU(PPOBLIE)
n/n IPOrpamMMbI Beer |[Koutp.p|[TIpakr. o0pa3oBaTeNbHbIE PECYPChI
0 || aboTsl |[paboThI
|Pa3zle.11 1.BemecTBO M XMMHYeCKHE PeaKINu
1.1 |[[loBTOpenue u yriaydieHue 3HaHUI 5 1 0 ||bubmmotexa LJOK
OCHOBHBIX pa3/ieNoB Kypca § Kkiiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH 4 0 0 ||bubmmotexa LIOK
XUMHYECKUX PeaKiui https://m.edsoo.ru/7f41a636
1.3 || DnexTpoauTHYecKas TUCCOIHAITHIS. 8 1 1 |[bubmmoreka [JOK
XUMHUECKUE PEaKIMH B PaCTBOpax https://m.edsoo.ru/7f41a636
|I/IT0ro 110 pasfeny H 17 H
|Pa311e.11 2.HemeTra/ibl 4 MX COeMHEHNS
2.1 ||OOmrast XxapaKTEpUCTHKA XUMHUYECKIX 4 0 1 ||bubauorexka HOK
snemeHToB VIIA-rpymnmsl. ['agorens https://m.edsoo.ru/7f41a636
2.2 ||OOurast xapaKTepUCTHKA XUMHYECKIX 6 0 0 |[bubmmotexa LHOK
anemeHToB VIA-rpynmer. Cepa u e€ https://m.edsoo.ru/7f41a636
COCIMHEHUS
|2.3 ||O6u1a${ XapaKTEPUCTHUKA XUMHUYECKUX H 7 H 0 H 1 HBI/I6J'II/IOTeKa HOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Ne HaumenoBanue pa3nenoB u Tem ‘ KonuuecTBo yacos ‘ DnexTpoHHBIE (ITUPPOBLIC)
n/m MpOTpaMMBbI Beer |[Koutp.p|[TIpakr. 00pazoBaTebHbBIE PECYPCHI
0 a0oTHI |[paboThI
seMeHTOB VA-rpymmsl. A3ot, hochop https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
2.4 ||O6mIast XxapaKTepruCTUKa XUMHIECKUX 8 1 2  ||bubmunoreka [IOK
aneMeHTOB [VA-rpynmsl. Yriepoa u https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAUHECHUS
|I/ITOro 0 pazaeiy H 25 H ‘
|Pa3ne.11 3.MeTajjibl 1 UX cOeIMHEHUSA ‘
3.1 ||OGmue cBOMCTBA METAIIOB 4 0 0 ||bubmmoreka IIOK
https://m.edsoo.ru/7f41a636
3.2 |[BaxHelme MeTaIIbl H UX 16 1 2 bubnuorexa [JOK
COCIMHEHUS https://m.edsoo.ru/7f41a636
|I/IT0r0 o pas3zeiy H 20 H ‘
|Pa311e.11 4. XUMHA ¥ OKPYKAOIIAA cpea ‘
4.1 |BemectBa u MaTepualbl B )KH3HU 3 0 0 bu6nmoreka [IOK
YyesoBeKa https://m.edsoo.ru/7f41a636
|I/IT0r0 0 pas3zeiy H 3 H ‘
PesepBHOE BpeMs 3 0 0 |buGmmoreka [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME
IMOYPOUYHOE IINIAHUPOBAHUE
8 KUIIACC
Ne Tema ypoxka Konunuectso
/T 4acoB
Bcero
|1 HHpe;[MeT xumun. Poib XuMuu B )KU3HH yenoBeka. Tena u BemecTsa H 1 ‘
|2 HHOH;ITI/Ie 0 METOJIaX MO3HAHUS B XUMHHU H 1 ‘
3 [IpaxTuueckas padora Ne 1 «IIpaBusa paGoTsl B 1abOpaTOPUH U MPUEMBI 1
oOpariieHus ¢ 1a0opaTOPHBIM 000PYIOBAHUEM
|4 HqI/ICTHe BeriecTBa U cmecu. CriocoObl passieieHus cMeceit H 1 ‘
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYNCTKU 1
TTOBAPEHHOM COJIN )»
|6 HATOMBI U MOJIEKYJIbI H ‘
|7 HXI/IMH%CKHe 3J€MEHTHI. 3HAKH (CUMBOJIbI) XUMHUUYECKHUX 3JIEMEHTOB H ‘

|8 HHpOCTHe U CJIOKHBIE BEUIECTBA



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

Ne Tema ypoxka Konmnuectso
n/m 4acoB
Bcero

|9 HATOMHO-MoneKyMpHoe y4EeHHE H 1 ‘

10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKasi popmyna. BaieHTHOCTb 1
aTOMOB XMMHUYECKUX 3JIEMEHTOB

|ll HOTHOCI/ITCJ'IBHaH aToMHasi Mmacca. OTHOCUTEIbHAS MOJIEKYJIIpHAsl Macca H 1 ‘

|12 HMaCCOBaH JIOJISL XUMHAYECKOTO DJIEMEHTA B COEAUHEHUN H 1 ‘

|13 HKOJIH%CTBO BemecTsa. Mosb. Mosspras macca H 1 ‘

|14 Hq)I/BI/I‘-IeCKI/Ie U XMMHYECKHUE SIBJICHUS. XUMHUUYECKast peaKLust H 1 ‘

|15 HHpI/IBHaKI/I U yCIIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLUN H 1 ‘

|16 HBaKOH COXPaHEHHUS MAcCChl BEUIECTB. XUMUYECKUE YPABHEHUS H 1 ‘

17 Brruncnenus konm4yecTBa, Macchl BEIECTBA 110 YPAaBHEHUSM XUMUYECKUX 1
peakuuii

18 Krnaccudukanus XuMAYECKUX peakiuid (COSTMHCHHMS, PA3I0KCHHUS, 3aMCIICHUS, 1
oOMeHa)

19 M. B. JlomoHOCOB — yuéHBI-3HITUKIIONEeTUCT. OOOOIICHNE U CHCTEMATH3AIIHS 1
3HaHUI

|20 HKOHTpOJ‘ILHa}I pabota Nel o teme «BemiecTBa U XUMUYECKUE PEAKIIHID) H 1

21 Boznyx — cmech razoB. Coctas Bo3nyxa. Kuciopos — aneMeHT U mpocToe
BeuecTBo. O30H

22 duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOpoa (peakuu OKUCIEHUS, 1
ropenue). [louarue 006 okcumax

23 CriocoObI morydeHust KHCIOPOAa B JTA00OPATOPUH M MTPOMBIIUIEHHOCTH. 1
[TpumeneHue kucnoposaa

24 TennoBoil 3¢ ekt XuMUUECKOH peakluu, MOHATHE O TEPMOXUMHUYECKOM 1
YpaBHEHHH, IK30- U SHIOTEPMUYECKUX PEAKITHIX

25 TomnuBo (HedTh, yroyb U MeTaH). 3arps3HEHNE BO3/IyXa, CIOCOOKI €r0 1
MIPEJOTBPALLICHUS

26 [Tpaktuueckas padota Ne 3 o teme «llonyduenune u cobupanue Kucaopoaa, 1
U3yY€HHE €ro CBONCTB»

|27 HBonopoz[ — BJIEMEHT U MpocToe BemiecTBo. HaxoxaeHue B npupojae H 1 ‘

|28 Hdbmnqecm{e U XMMHYECKHE CBOICTBa BojiopoJia. [Ipumenenue Bogoposaa H 1 ‘

|29 HHOHS[TI/IG 0 KUCJIOTax M COJISX H 1 ‘

|30 HCnoco6H MOJTyYEHUS BOJIOPOa B TaOOpaTOpHH H 1 ‘

31 [Tpaktrueckas padota Ne 4 o teme «llonmyduenue u cobupanue Boaopoa, 1
U3yY€HHE €ro CBOHCTBY

|32 HMonﬂpHmﬁ 00BEM razoB. 3akoH ABorajpo H 1 ‘

33 Boruncnenus o6bEMa, KOJIMUecTBa BEIIECTBA ra3a Mo €ro U3BECTHOMY
KOJINYECTBY BEIIECTBA MIIK 00BEMY

34 Brruucrienust 06bEMOB ra3oB [0 YPaBHEHHMIO PEAKIIMM HAa OCHOBE 3aKOHA 1
00BEMHBIX OTHOILIEHUH Ta30B

|35 HCDI/ISI/I‘-IGCKI/IG U XUMHUYECKHE CBOMCTBA BOILI H ‘

|36 HCOCTaB ocHoBaHui. [ToHsTHE 00 MHAUKATOPAX H ‘

|37 HBO):[a Kak pacTBOpUTENb. HachllleHHbIE U HEHACHIIICHHBIE PACTBOPBL. MaccoBas H ‘




Ne Tema ypoxka Konmnuectso
n/m 4acoB
Bcero
| H,Z[OJ'ISI BELIECTBA B pacTBOpE H ‘
38 [MpakTuueckas padbora Ne 5 mo Teme «IIpuroroBieHmne pacTBOPOB ¢ 1
ornpeaenEéHHON MacCOBOM J0JIei pacTBOPEHHOTO BELIECTBA
|39 HKOHTpOJ'IBHa}I pabota Ne2 o teme «Kucnopoa. Bomopoa. Boga» H 1 ‘
|4O HOKCI/I,I[BIZ cocTaB, KiaccuuKaIus, HOMEHKIIATypa H 1 ‘
41 [Tony4yeHne 1 XUMHUECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 1
OKCHJIOB
|42 HOCHOB&HI/IHZ coCTaB, KiaccuduKaIus, HOMCHKIaTypa H 1 ‘
|43 HHonyquI/Ie 1 XMMUYECKHE CBONCTBAa OCHOBAaHUH H 1 ‘
|44 HKHCJIOTH: coCTaB, Kiaccuukaius, HOMEHKIATypa H 1 ‘
|45 HHonyquHe Y XMMUYECKHE CBOMCTBA KUCIIOT H 1 ‘
|46 HCOJIH (cpenHmE): HOMEHKIIATYpA, CIIOCOOBI IMOTYICHHSI, XUMHUECKHAE CBOMCTBA H 1 ‘
47 [IpakTuueckas pabora Ne 6. PemieHune skcepuMeHTaNbHBIX 33124 [0 TeMe 1
«OCHOBHBIC KJIACCHI HEOPTAHMYECKUX COCAMHCHUII
|48 HFGHGTI/I‘-IGCK&H CBSI3b MEKy KJIACCAMH HEOPTaHUYECKUX COCTUMHEHUI H 1 ‘
|49 HO606meHHe U CHCTEMAaTH3alus 3HAaHUN H ‘
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX
coenuHeHun"
ol [lepBble NONMBITKN KJIACCU(PUKAUU XUMUYECKUX J1EeMEHTOB. [loHsATHE O 1
rpymmnax CXOJHBIX SJIEMEHTOB
52 [Tepuoanueckuii 3axoH u [lepuoanueckas cucteMa XUMHUYECKUX AIEMEHTOB /. 1
N. MenneneeBa
|53 HHGpI/IOHBI, TPYTIIBI, TIOATPYIIITHI H ‘
|54 HCTpOGHI/Ie aToMoB. CocTaB aTOMHBIX sniep. M30Tombl H ‘
55 CtpoeHue 31eKTPOHHBIX 00051049k aToMOB 3JeMeHTOB [leproanueckoit 1
cuctemsl /. . Meneneena
56 XapakTepuCTUKa XUMHYECKOTO 3JIEMEHTA MO €r0 MOJO0KEHUIO B 1
[Tepuoanueckoit cucreme /[. 1. Menneneesa
S7 3nauenue [lepuonnyueckoro 3akoHa /ISl pa3BUTHS HayKu U npakTtuku. J1. U. 1
MenpeneeB — y4€HBIN, MEIaror U rPaXKIaHUH
|58 H3neKTp00TpHuaTeanOCTL ATOMOB XMMHUYECKUX DJIEMEHTOB H 1 ‘
|59 HI/IOHHaH XUMUYECKas CBS3b H 1 ‘
|60 HKOBaJ'IeHTHaH MOJISIPHAST XUMHUYECKas! CBSI3b H 1 ‘
|61 HKOBaJ'IeHTHaﬂ HETIOJISIpHAsl XUMHUYECKasi CBSA3b H 1 ‘
|62 HCTeHeHB OKUCJICHUS H 1 ‘
|63 "OKI/ICJ'II/ITCJIBHO-BOCCTaHOBI/ITCJIBHLIe peakiumn H 1 ‘
|64 HOKI/ICJ'II/ITCJII/I Y BOCCTaHOBUTENH H 1 ‘
|65 HKOHTpO.IIBHaSI pabota Ne4 o reme «CtpoeHre aToMa. XUMUYECKasi CBSI3b)» H 1 ‘
|66 HPe3epBHLH71 ypok. O000IEHNE U CUCTEMATH3alMs 3HAHUH H 1 ‘
|67 HPe3epBHLH71 ypok. O0001IIeHne U cHUCTeMAaTHU3aIus 3SHAaHU I H 1 ‘
|68 HPe3epBHLH71 ypok. O0001IIeHne U CHUCTeMAaTU3aIus 3SHAHU I H 1 ‘




Ne Tema ypoxka Konmnuectso
n/m 4acoB
Bcero
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9 KJIACC
Ne Tema ypoka Komnyectso
/i 4acoB
Bcero
1 Ilepnonnueckuii 3akoH. Ilepuonnueckas cucrema XUMUIECKUX d1eMeHTOB /1. H. 1
MennesneeBa
2 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMUYECKUX JIEMEHTOB MEPBBIX TPEX 1
NIEpUOJIOB
|3 HKJIaCCI/I(bHKauHs{ ¥ HOMEHKJIaTypa HEOPTaHMYECKUX BEUICCTB H 1 ‘
|4 HBI/I,I[LI XUMHUYECKOHN CBSI3U U THIIBI KPUCTAJUTMUECKUX PEHIETOK H 1 ‘
5 Kontponbnas pabota Nel no teme «IloBTopenue u yriydaeHue 3HaHu 1
OCHOBHBIX pa3/iesioB Kypca 8 kiacca»
|6 HKﬂaccmbHKaum{ XUMUYECKHX PEAKLUHI 110 Pa3JIMYHBIM IIPU3HAKAM H ‘
7 [TonsiTre 0 CKOPOCTU XUMUYECKOM peakiuu. [loHATHE O TOMOTEHHBIX U
TeTEPOTEHHBIX PEaAKIIHSIX
8 [TorsiTHE 0 XUMUYECKOM paBHOBecHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh 1
XUMHUYECKON PEeaKINH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS
|9 ‘|OKI/ICJ‘II/ITCJ'ILHO-BOCCTaHOBI/ITeJ'IbHBIe peaxiuu H 1 ‘
|1O HTeopI/m ANEKTPOIUTHYECKON Aucconnanyu. CUIbHBIC U C1a0bIe JIEKTPOIUTHI H 1 ‘
|11 HI/IOHHLIG YPaBHEHUS PEaKLIAN H 1 ‘
12 | Xumudeckue CBOMCTBA KHUCIOT M OCHOBAHHIA B CBETE MIPEJICTABICHU 00 1
AIIEKTPOIUTUYECKON JUCCOITUAIIUT
13 | XuMmudeckne CBOHCTBA COJICH B CBETE MPEICTABICHUI 00 AIIEKTPOIUTHICCKOM 1
JTUCCOLIMAITUT
|14 HHOH}ITI/IC 0 TUAPOJIU3E COJIEH H 1 ‘
|15 HO606H_ICHI/IC M CUCTEMATHU3alHs 3HAHUHA H 1 ‘
|16 HHpaKTI/I‘—IeCKaSI pabota Ne 1. «Pemenue sKCIIepUMEHTATBHBIX 33729 H 1 ‘
17 |KontponpHas padota Ne2 mo Teme «IEeKTPOTUTHIECKAS TUCCOIHAITHS. 1
XUMUYECKUE PEaKIIMH B PACTBOPAX)»
|18 H06ma;1 XapaKTePUCTHKA TaJIOreHOB. XMMHUYECKHE CBOMCTBA Ha MIPUMEPE XJI0pa H 1 ‘
19 |XnopoBomopos. CossiHast KHCI0Ta, XUMAYECKHE CBOMCTBA, TIOJyUeHUE, 1
MpPUMEHEHNE
20 |[Ipaxtuueckas padota Ne 2 mo Teme «IlomyueHue constHONW KUCTOTHI, U3yUCHHE 1
€€ CBOMCTB»
21 |BerumcieHus 1Mo ypaBHECHUSM XUMUYECKUX PEAKIUH, €CJIM OJMH U3 PEarcHTOB 1
aH B U30BITKE
|22 H06maﬂ XapaKTepUCTHKA AIeMEHTOB VIA-Tpymiisl H 1 ‘
|23 HAJ‘IJ‘IOTpOl‘IHBIe MoauduKkamnuu cepbl. HaxoxaeHue cepbl v €€ COeIUHEHUN B H 1 ‘




Ne Tema ypoka KonnuecTtso
n/n 4acoB
Bcero
| annpoae. XUMUYECKUE CBOKCTBA CEPBI H ‘
|24 HCepOBOI[OpOI[, CTpoeHue, (pu3nyeckre 1 XUMHUIEeCKHUEe CBOMCTBA H 1 ‘
25  ||Oxcunsl ceprl. CepHast KUCIIOTA, (U3NUECKHE U XUMUYECKHE CBOWCTBA,
IpUMEHEHHE
26 | XuMUYecKue peakluy, Jiexallie B OCHOBE IPOMBIIIEHHOTO criocoba 1
IIOJIYYEHUS CEPHOU KUCIIOTHL. XMMHUUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUSIMU CEPbl
|27 HBBI‘-II/ICJICHI/IC MAaCCOBOM J0JIM BBIXOJA TPOAYKTA PEAKLIMU H ‘
28 ||OO0mas xapakTepuCTHKA JIEMEHTOB VA-Tpymiibl. A30T, paCIpOCTpaHEHHUE B
npupoze, Gu3nYeckue 1 XMMUYEeCKHe CBOMCTBA
|29 HAMMI/IaK, ero (pusnueckue U XUMUYECKHUEe CBOMCTBA, OJIYyYeHHUE U IPUMEHEHHE H ‘
30 |IIpaktuueckas padora Ne 3 mo Teme «[lomyueHne ammuaka, u3ydeHue €ro
CBOMCTB»
|31 HA30THa;1 KUCII0Ta, € pu3nueckue 1 XMMUYeCK1e CBOMCTBA H ‘
32 |Hcnosnb30BaHNE HUTPATOB U COJIEH aMMOHMSI B KaUeCTBE MHUHEPAJIbHBIX
ynoOpeHnit. XUMU4ecKoe 3arpsisHeHHE OKPYKArOIIeH Cpeibl COeTMHEHUSIMU
a3oTa
33 ||[Dochop. Oxcua dhocdopa (V) u dochopnas kucinota, pusndeckue u 1
XUMHYECKHE CBOMCTBA, MMOJyYEHUE
34  |Hcnonb3oBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YA0OpEHUH. 3arpsizHeHe 1
npUpOHOI cpeabl hocaramu
|35 Hanepoz:, pacnpocTpaHeHue B pupoje, pU3ndeckre U XMMHUYECKHe CBOMCTBa H ‘
36  ||Oxcunpl yriaepoaa, ux Gpu3mdecKkue U XMMUYECKHUE CBOHCTBA. DKOJIOTHIECKHE
npo0IieMsl, cBI3aHHbBIE ¢ OKcuIoM yraepoaa (IV)
|37 HYroanaﬂ KUCJIOTA ¥ €€ CONU H ‘
38 |[IIpaktuueckas padora Ne 4 mo Teme "[lomyueHne yriieKuciaoro rasa.
KavecTBenHas peakuus Ha kKapOOHAT-HOH"
39 |IlepBoHayanbHBIE MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COEAMHEHHSIX 1
yriepoaa
|4O HerMHI/Iﬁ U €r0 COeIUHEHUSI H ‘
41 |[Ipaktuueckas pabora Ne 5. PemieHune sKkcriepuMeHTaNbHbIX 3371a4 110 TeMe
«Baxnelmme HeMeTauIbl U UX COSAUHEHUS»
|42 HKOHTpOJ‘IBHaH pabota Ne3 o teme «BaxkHelilne HeMeTauIbl U UX COSTUHEHUS) H ‘
43  ||O6mas xapakTepUCTHKAa XUMHUECKUX HJIEMEHTOB — METaJUIOB. MeTajuinyeckas
CBSI3b M METAJTMYECKAs KpUCTAIUTHUYECKas peméTka. Ou3nveckne CBOHCTBA
METaJIOB
44 | XumHuecKue CBOMCTBAa METAIIOB. DIEKTPOXUMHUECKUH s HAPsHKSHUN 1
METaJUIOB
45  ||OOume criocoOsl mosydeHus MetaioB. CruiaBbl. Belunciienus no ypaBHEHUSIM 1
XUMHUYECKHX PEaKIUil, €ClIi OJJUH U3 PEareHTOB COIEPKUT MPUMECH
|46 HHOHHTI/IG 0 KOPPO3UH METAIOB H ‘
|47 HHIeJIOqHHe METaJLTbI H ‘
|48 HOKCI/II[BI Y THAPOKCHUJIBI HATPUS U KAJTUS H ‘




Ne Tema ypoka KonnuecTtso
/1 4acoB
Bcero
|49 H]_Henquo3eMenLHLIe METaJUIbl — KaJIbLIUA 1 Marduii H 1 ‘
|5O HBaxcHeﬁmHe COCIMHCHUS KaIbIHs H 1 ‘
|51 HO606LueHHe U CHCTeMaTU3alisl 3HAHHI H 1 ‘
|52 H)KéCTKOCTL BOJIBI U CTIOCOOBI €€ yCTpaHEeHUs H 1 ‘
53 |[[IpakTuueckas padora Ne 6 mo Teme "JKECTKOCTH BOIBI U METOMBI €€ 1
ycTpaHeHus"
|54 HAJHOMI/IHHP’I H 1 ‘
|55 HAM(bOTepHHe CBOMCTBA OKCHJIa U THAPOKCU]IA H 1 ‘
|56 H}Kene30 H 1 ‘
|57 HOKCI/II{H, ruapokcuabl u conu xenesa (I1) u xxenesa (I1I) H 1 ‘
|58 HO606H.I€HI/I€ Y CHCTEMATH3aLNs 3HAHUH H 1 ‘
59 |IIpaktuueckas paborta Ne 7. Pemenne 3KCIepUMEHTAIBHBIX 33/1a4 110 TEMe 1
«BaxkHeinme MeTaJljIbl U UX COSIUHEHHS»
60 |[BerumcieHus 0 ypaBHCHHSIM XUMUYECKUX PEAKIHA, €CJIM OJJMH U3 PEarcHTOB 1
JaH B W30BITKE WIH COJCPIKUT IPUMECH. BBIUMCIICHHS] MaCCOBOM JIOJU BBIX0/1a
NPOJIYKTa PEaKIUU
|61 HO606H.I€HI/I€ Y CHCTEMAaTH3alLUs 3HAHUH H 1 ‘
|62 HKOHTpOJ'IBHa}I pabota Ne4 1o Teme «BakHeHIIne META/UIBI M KX COCTUHCHHS H 1 ‘
|63 HBGHIGCTBa Y MaTepUabl B TIOBCETHEBHOM JKU3HH YEIIOBEKA H 1 ‘
|64 HXI/IMI/I‘-IGCKOG 3arps3HEHUE OKPYKAIOIIEH CPeJIbl H 1 ‘
|65 HPOJ‘IB XUMHH B PEIICHUH IKOJIOTUYECKUX MPOOIeM H 1 ‘
|66 HPe3epBHHI7I ypok. O00011eHNe U chCcTeMaTH3aIUs 3HAHU T H 1 ‘
|67 HPe3epBHHI7I ypok. O00011eHNe U chuCcTeMaTH3aIus 3HAHU I H 1 ‘
|68 HPe3epBHHI7I ypok. O0o01IeHne U cucTeMaTH3aIus 3HaHu| H 1 ‘
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YYEBHO-METOJAUYECKOE OBECIIEYEHHME OBPA30BATEJLHOI'O
MPOLIECCA
OBSI3ATEJbHBIE YYEBHBIE MATEPHAJIBI JJISI YYEHUKA

* Xumus, 7 knacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkos C.A., AKIIMOHEpHOE OOIIECTBO
«M3marenscTBO «lIpocBemenune»
» Xumus, 8§ kiacc/ I'abpuemnsa O.C., Octpoymos N.I'., Cnagkxos C.A., AKIHOHEPHOE 0OIIECTBO

«M3marenscTBO «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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