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HOACHHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOT'O 00IIero oOpa3oBaHUsS COCTAaBIIEHA HAa OCHOBE TPeOOBaHHA K
pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa30BaTeIbHON TPOrpaMMBI OCHOBHOTO 00IIIero 00pa30BaHUsl, IIPEICTaBICHHBIX
B ®I'OC OO0, a Taxxe Ha OCHOBE (helepalibHOM padoueil MporpaMMbl BOCIIUTAHHS M C YYETOM KOHLCIILUH
mpernoaBaHus yueOHOTO mpeaMeTa « XUMHus» B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit @enepariui.

IIporpamma o XUMuM Ta&T MpeCTaBICHUE O IeTIX, 00Mmel cTpaTerni 00y4YeH s, BOCIIUTAHUS W Pa3BUTH
o0ydJalomuxcsi CpeIcTBaMM  y4eOHOro TpenMeTa, YyCTaHAaBIMBaeT 00s3aTelbHOE MpPEJAMETHOE COAEpKaHue,
MpelycMaTpuBaeT pacipeleieHre ero Mo KiaccaM U CTPYKTypUpPOBaHHE MO pasfielaM U TeMaM IporpaMMbl IO
XUMUH, OIpENENseT KOJIMYECTBEHHbIE M KAuE€CTBEHHBIE XapaKTEPUCTHKU COAEPKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATENEHOCT N3YUCHHS XUMUH C YIETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
npolecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYaloIIuXCs, ONpenessieT BO3MOXKHOCTH IpeaMeTa Ui peai3aluu
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOW NPOTpaMMBI HAa yYPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHms, a Takke TpeOOBaHMK K pe3ysibTaraM OOydeHHs XHMHH Ha YPOBHE IIeJiel M3ydeHHs INpenMeTa |
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIbHON IESATEIBHOCTH 00YYaIOIIErocs 110 OCBOCHUIO Y4€OHOTO CO/IEPKAHUSL.

3HaHME XUMHUU CIY)KUT OCHOBOI1 [U1s1 JOPMHUPOBaHHST MUPOBO33PEHHSI 00YYaIOIIErocsi, €ro MPeJICTaBICHUH O
MaTepHaJbHOM EAMHCTBE MHpA, BAXHYI0 pOJNb HWIrpaloT (QopMupyemble XHMHEH TPENCTaBICHUS O
B3aUMOTIPEBPAIICHUSIX YHEPTUH U 00 JBOJIIOLUHU BEIISCTB B MPHPOJE, O IMYTAX PEIICHHS [IOOANBHBIX MpoOIeM
YCTOHYHBOTO Pa3BHUTHUS YECIIOBCUCCTBA — CHIPHCBOM, YHEPIeTUUCCKOM, MUIIICBONH M IKOJOTHMYESCKON OE30MacHOCTH,
mpo0JIeM 3IpaBOOXpaHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMOpa3BHTHs U (POPMHUPOBAHMS KyJIbTYPHl JHUYHOCTH, €&
o0meit 1 QyHKIIMOHATFHON TPAMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUpPOBAHHWE MBIIIICHAS M TBOPYECKUX CIIOCOOHOCTEH OOYYAIOMIMXCs, HABBIKOB WX
CaMOCTOSITENILHON YUeOHOH JeTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATENLCKUX YMEHUN, HEOOXOIUMBIX KakK
B TIOBCEJIHEBHOM JKHM3HH, TaK U B MPOPECCHOHAIBHON IESTEIbHOCTH;

3HAKOMHT CO CIICHU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBHI IIEIIOCTHOTO B3TJIAIa HA CIUHCTBO
MPUPOABI M YEIIOBEKA, SBISACTCS OTBETCTBEHHBIM 3TalioM B ()OPMHUPOBAHUU E€CTECTBCHHO-HAYYHOW T'PaAMOTHOCTH
obyyJaromuxcs;

crocoOCTByeT (POpMUPOBAHHUIO IEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K TIPUPOJIE, K
YEIIOBEKY, BHOCUT CBOW BKJIAJ B 9KOJOTHIECKOE 00pa30BaHUE O0YIAFOIIIXCSI.

JlaHHbIC HANPABJICHUS B 00yYCHHH XUMHUU 00CCIICUYUBAIOTCS CIICM(HUKON cofepikaHust y4eOHOro MpeaMeTa,
KOTOpLIﬁ SABJIACTCA NEAAroru4eCKr aJaliTUpOBAHHBIM OTPAXKECHHUEM 6330B0ﬁ HayK XUMHH Ha OHpeI[eHéHHOM JTare
€€ pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYYAOLIMMUCS
CHUCTEMBI TIEPBOHAYAIIBHBIX MOHATHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHUU U HECKOTOPBIX OTACIBbHBIX 3HAYUMBIX
MOHSTHIA OpPraHMYECKON XUMUHU.

CrpykTypa cojaepkaHHsS MPOTPaMMEI 10 XUMHH C(POPMHpPOBaHA HA OCHOBE CHCTEMHOTO MOJXoaa K e&
N3Yy4YCHUIO. CouepmaHHe CKJIaaAbIBACTCs HU3 CUCTEMBI MOHATHH O XMMHUYECKOM DJIEMEHTE U BCIIIECTBE U CUCTEMBbI
MOHATHI 0 XUMUYECKOH peakimu. O0e 3TH CUCTEMBI CTPYKTYPHO OpTaHW30BaHbI TI0 MIPHUHITUITY TOCIEA0BATEIEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTr0 YPOBHSI:

— aTOMHO-MOJICKYJIAPHOTO YUCHUA KaK OCHOBBI BCEI'0 €CTCCTBO3HAHUSA,

— Ilepuoanueckoro 3axona J{. 1. MeHnzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYE€HHS O CTPOEHUH aTOMa U XUMUUECKOH CBSI3H;

— IIpeACTaBIEHUH 00 AMEKTPOIUTHYECKON AUCCOLMAIINY BEIIECTB B PacTBOPax.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBarOTCA Ha OCHOBE OMITMPUYCCKU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS MOCIICAOBATEIFHO OT OJTHOTO YPOBHSI K IPYTOMY, BHITIONHSS (DYHKIIMU OOBSCHEHUS U MPOTHO3UPOBAHHUS
CBOICTB, CTPOEHUS U BO3MOKHOCTEH MPAKTUUECKOTO NPUMEHEHUS U MOITyYeHUS! U3y4aeMbIX BELIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT (OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHYECCKOH
COCTAaBIISIIOLLEH HayYHOH KapTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPHUPO/bI, HEHHOCTHOTO OTHOLIEHHSI K HAYYHOMY
3HAHUIO U METO/aM NO3HaHUs B Hayke. M3yueHne XuMUu NpOUCXOAMT C MPUBJICYEHUEM 3HAHUN U3 paHEe U3YUEHHBIX
y4ueOHBIX TipeaMeToB: «OKpyskatouuii Mupy, «buomorus. 5—7 kinaccel» n «Pusnka. 7 Kimacey.

IIpr w3ydeHNMM XMMHH TIPOUCXOAWT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o001acTu
COBPEMEHHOT'0 €CTECTBO3HAHMUS, MPAKTUUECKON JESATENbHOCTH YeJoBeKa U KaK OJHOr0 M3 KOMIOHEHTOB MHUPOBOIl
KyJBTYpHl. 3amgada y4eOHOrO mpeMeTa COCTOUT B (POPMHPOBAHUM CHCTEMBI XUMHUYCCKUX 3HAHUN — BaKHEHIINX
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(haKkTOB, IOHSTHIA, 3aKOHOB U TEOPETUUECKUX TTOJIOKEHUH, TOCTYITHBIX 0000IIEHNI MUPOBO33PEHUECKOT0 XapaKTepa,
A3bIKa HayKH, B IPHOOLIEHUH K HAyYHBIM METOAaM IO3HAHUS NPU M3YYEHHU BELIECTB M XMMHUYECKUX PEaKIHH, B
(hopMHPOBaHMH U PA3BUTHH MO3HABATENHHBIX YMEHHH M MX MPUMEHEHHH B y4eOHO-NO3HABATENBHON M y4eOHO-
MCCIIE/IOBATEIbCKON JIESTENbHOCTH, OCBOSHUU MPaBWII 0E30MacHOr0 OOpallieHHs C BEIIECTBAMH B IOBCEAHEBHOMN
JKHU3HU.

[Ipu n3yyeHnr XMMHUU Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa30BaHus Ba)KHOE 3HAUCHHE IPHOOPEIH TaKUE LIEIH,
Kak:

— (opMHpOBaHUE MHTEIJICKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO, COTPYAHHYECTBY,
CaMOCTOSATEILHOMY IIPUHSTHIO PEIIEHUH, CIIOCOOHOH aganTHPOBATHCS K OBICTPO MEHSIOLIMMCS yCIOBHUSIM JKU3HH;

— HAmpaBJICHHOCTh OOYYCHWS] HAa CHUCTEMAaTHYECKOe MPHOOIICHHE OOy4YarolMXCsS K CaMOCTOSATEIbHOM
MO3HABATENILHON JIESATENbHOCTH, HAYYHBIM METOJAaM [O3HAHUS, (OPMHUPYIONIMM MOTHBAI[MI0O U Pa3BHUTHE
CITOCOOHOCTEH K XUMUHU;

— ofecrieyeHne YCIOBHH, CIIOCOOCTBYIOIINX IPHOOPETEHUIO OOYYArOIIUMICS OMBITa pPa3HOOOpa3zHOU
JIeATEIbHOCTH, MO3HAHHWS M CAMOIMO3HAHHS, KIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIICTEHIINI), HMEIOLINX
YHHBEpCaIbHOE 3HAUCHHE JUIsl PA3INYHBIX BUJIOB JCATEIILHOCTH;

— (opmupoBanne o0mieil (GyHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOH I'PAaMOTHOCTH, B TOM YHCIIE YMEHHH
OOBSCHSATh U OIICHHBATH SIBJICHHS OKPY)KAIOIEr0 MHpPA, UCIOJNB3Ys 3HAHUS M OMbBIT, MOJYYCHHBIC MPH U3YYCHUH
XMMHH, IPUMEHSATH UX IPU PELICHUH NPOOJIEM B TIOBCEHEBHOM KH3HU U TPYOBOU JIeSTEIbHOCTH;

— (dopMupoBaHue y OOYYaIOMIUXCS T'YMAHHCTHYCCKUAX OTHOIICHUM, MOHUMAaHHS LECHHOCTH XHMHYCCKHX
3HAHHUN JIST BBIPAOOTKH JKOJOTHYECKU [EeCO00Pa3HOro MOBEJACHUS B OBITY M TPYAOBOM AEATEIBHOCTH B IIEIIX
COXpaHEHHsI CBOETO 370POBbS U OKPYIKAIOIIEH MPUPOJAHON CPEIIbI;

— pa3BUTHE MOTHBAlMHM K OOy4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTaHUIO Ha OCHOBE
YCBOCHHUS OOIICUYEIIOBEUYECKUX [EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGHIS M HANPaBICHHOCTH
JanbHeAero 00y 4eHus.

OO1iee 4MCIO 4acoB, OTBEAEHHBIX Uil M3YyYEHUS XMMHHM Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMS,
cocrtainsieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJleni0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponb XuMun B )XU3HU 4eloBeka. XUMUS B cHCTeMe HayK. Tena u Bemectsa. dusnudeckue
CBOMCTBA BeIleCTB. ArperaTHoe coctosiHue BeuiecTs. [IoHATHE 0 MeToAax MO3HaHUS B XUMHUU. UHCThIE BelllecTBa U
cmecr. CriocoOBI pa3ieieHus CMecei.

ATOMBI U MOJEKyJIbl. XUMHUECKUE 31eMeHTbl. CHUMBOJIBI XMMHYECKHX 3JeMEeHTOB. IIpocThie U ClloKHBIE
BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xummueckas popmyia. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTB.
OTtHOCHTeNbHAs aTOMHas Macca. OTHOCHTENbHAS MOJICKYIsIpHas Macca. MaccoBasi OIS XMMHYIECKOTO 3JIEMEHTA B
COEJIMHEHUH.

KonunuectBo BemectBa. Mosb. MonsipHas Macca. B3auMocCBsA3b KOJIMYECTBa, MAacChl M YUCIIAa CTPYKTYPHBIX
eanHUI] BemecTBa. Pacyérsl mo opMynaM XMMHIECKHX COCTUHEHUH.

Ou3nuecKkue U XUMHUUYECKHE SBJIEHUS. XHUMHUYECKas peakuus U e€ NpU3HaKu. 3aKOH COXPAHEHUS Macchl
BellecTB. XumMuieckue ypasHeHus. Kinaccupukanms XuMuIeckux peakui (COeMHEeHNs, Pa3JIOKEHUs, 3aMELCHUs,
obMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYJOH, mpaBwiamMu pabOThl B JabopaTopud U TpUéMaMu OOpalieHUS C
nmabopaTOpHEIM 000PYIOBAaHUEM, U3yUEHHE U ONMICAaHUE (PH3NIECCKUX CBOMCTB 00pa3IOB HEOPTaHNIECKUX BEIIECTB,
HaOroeHue Gu3NUecKuX (IUTaBIICHHE BOCKA, TassHUE JIbJa, pACTHPAHUE caXxapa B CTYIKE, KUIICHHE U KOHICHCAINS
BOJBI) M XUMHUYECKUX (TOPEHHME CBEUH, NMPOKAJIMBAHHWE METHON MPOBOJIOKH, B3aUMOJEHCTBHE MeJa C KUCIOTOIN)
SBIICHUN, HAONMIOICHWE W OINMCAaHWE TIPU3HAKOB MPOTEKAHWS XUMHUYCCKUX peakiuii (pa3ioKeHue caxapa,
B3aWMOJICHICTBAE CEpHOW KHCIOTHI C XJOpHIOoM Oapus, pasioxeHue ruapokcuma memu (II) mpm HarpeBanum,
B3anMO/IeiicTBHE XkeTe3a ¢ pacTBopoM coiu Meau (1), n3ydenue crnoco6oB pa3ieneHus CMeceil: ¢ TOMOIIbIO MarHuTa,
¢unbTpOBaHMe, BBINAPUBAaHHWE, JAUCTWILIALMUS, XpoMartorpadus, MpPOBEJCHHE OYUCTKM [OBAapEeHHOW COJIH,
HaOJFO/ICHHUE U OTIMCaHKEe PE3yIFTATOB MPOBEACHHUS OTBITA, HILUTIOCTPUPYIOMIETO 3aKOH COXPaHEHUS MacChl, CO3JJaHUEe
MoOJIeJIe MOJIEKYT (IIapOCTEPIKHEBHIX).

BaxHeiilue npeacTaBuTe I HEOPraHNYeCKUX BellecTB

Bosnyx — cmeck razos. CoctaB Bo3nyxa. Kucnoposn — snemeHT u mpocroe BemectBo. HaxoxxaeHue kuciaopoa
B IIpupoze, Gu3nveckne U XUMUIeckue cBoicTBa (peakuuu roperus). Oxcunel. [Ipumenenne kuciaopona. CrocoOsr
MOJyYEeHUs KHCIOpOAa B J1abopaTopud M NpOMBIIIeHHOCTH. KpyroBopor kuciopoma B mpupope. O30H —
AIJIOTPOMHAS MOAU(UKALINSA KUCIOPOa.

TemnoBoit 3 hekT XMMIIECKOH peakIui, TEPMOXUMHYECKUE YPABHEHUS, 3K30- M SHIOTEPMHICCKIE PEAKIIHH.
TommuBo: yroiib ¥ MeTaH. 3arps3HeHHe BO3/1yXa, yCUIICHHE TapHUKOBOTO 3 (deKTa, pa3pyleHrne 030HOBOIO CIIOSI.

Bonopon — anemeHT 1 npocToe BeriecTBo. HaxoxaeHnue Bojopoa B Npupoje, Gpuznueckue 1 XuMHYECKUe
CBOWCTBa, MPUMEHECHHUE, CITOCOOBI MOydeHus. KUCIOTHI U COMH.

MonsipHBIi 006EM Ta30B. Pacy&ThI M0 XMMUYECKUM YpPaBHEHUSIM.

®dusnyeckue cBoiicTBa BoJbl. Bona kak pactBopurens. PactBopsl. HachlllieHHbIE 1 HEHACKIILIEHHBIE PACTBOPBL.
PactBopumocTs BelecTB B Boje. MaccoBast 10151 BEIIECTBa B pacTBOpe. XUMHUUECKUE CBOicTBa BoJibl. OCHOBaHUSI.
Ponb pacTBOpoB B mpupolie U B KU3HM denoBeka. KpyroBopoT BOAbI B MpUPOAE. 3arpsA3HEHUE HNPUPOIHBIX BO.
OxpaHa ¥ OYUCTKA IPUPOIHBIX BOA.

Knaccubukanust Heopranudeckux coemunennil. Okcuzpl. Kiaccudukanus OKCHIOB: COJIcOOpa3yroIne
(ocHOBHBIE, KUCTIOTHBIE, aM(OTEpHEIC) H HeconeoOpasytomue. HomeHkmaTypa okcunoB. Ou3ndeckre U XUMHICCKIES
cBoiicTBa okcuoB. [logyueHne okcumoB.

OcuoBanwust. Kinaccudukaiys ocHoBaHH: IIENOYN M HEPACTBOPUMBIE OCHOBaHHs. HOMEHKI1aTypa OCHOBaHHH.
duznyeckue U XUMUYECKHe CBOMCTBA ocHOBaHMM. [losryueHrne ocHOBaHU.

Kucnotsl. Kiaccudukanus xucnor. Homenkinatypa kucinoT. Ou3ndeckiue 1 XUMHYSCKUE CBOMCTBA KUCIIOT.
Psip aktuBHocTH MetaioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenxknatypa coneit. duznueckue U xumudeckue cBoiictsa coiiel. [lonydyenue conei.

T'enernueckas cBA3b MEXKIY KJIACCAMU HEOPraHUUECKUX COEIMHEHUM.

Xumuueckuii sIxcnepumenm:

Ka4eCTBEHHOE ONPEAETICHUE COAEP)KAaHM KHCIOPOAa B BO3AyXe, NOIyUIeHHE, COOMpaHue, pacliO3HaBaHUE U
M3y4YEeHUE CBOWCTB KHCIIOPO/A, HAOIIOAEHHE B3aNMO/ICHCTBHS BEIIECTB C KUCIOPOIOM U YCIOBUS BOZHUKHOBEHUS H
IpeKpaleHuss TopeHus (Toxapa), O3HAKOMIICHHE ¢ O0pa3llaMi OKCHIOB WM ONHCAHUEC WX CBOWCTB, MOJYyYCHHE,
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coOupaHue, pacro3HaBaHUC M U3YYCHUE CBOMCTB BOAOPOAa (TOpeHue), B3aNMOACHCTBIE BOJAOPOIa C OKCUIOM MEIU
(IT) (BO3MOKHO HCIOJIB30BAHUE BHICOMATCPUANIOB), HAOIIOJICHHE O0Opa3IOB BEHICCTB KOJUYECTBOM | MOJb,
HCCIIeIOBaHHE 0COOEHHOCTEH PacTBOPEHHS BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO, IPUTOTOBIICHHE PACTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJed pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTaIaMH (HATpHEM U
KaJbplyeM) (BO3MOXXHO HCIOJB30BAaHUE BHICOMATEPHAJIOB), HCCICAOBAHHE OOPA3IOB HEOPTaHUYCCKHX BECIICCTB
pa3IMYHBIX KJIACCOB, HAOJIIOJICHUE W3MCHCHUS OKPACKU WHAWKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYCH, U3yUCHHE
B3anMoieiicTBrs okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KUCIOT ¢ METAIIAMH, PEaKIUi HeHTpaIn3aium,
MOJIyYeHWE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHE OJHOTO MeTajjia JIPYTUM M3 pacTBOpa COJH, pPELICHHUE
9KCIIEPUMEHTAIIBHBIX 3aJ1au Mo TeMe «BakHeHe Ki1acchl HeOPraHMUECKUX COCTUHEHUID.

Hepuonnyeckuii 3akon u Ilepuoamueckass cucrema xumudeckux 3iemeHtos . M. Menpeneesa.
Ctpoenue aToMoB. XuUMHYecKas cBs3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHbIE PeaKIHH

IlepBblc MOMBITKU KJIACCU(PHUKAIIMA XUMHUYCCKUX DJIEMEHTOB. [IOHSATHE O Trpymmax CXOJHBIX DJIEMCHTOB
(memodHBIe W IIEIIOYHO3EMENBHBIC METAJUIBl, TaJOTCHBI, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpHIE OOpa3yroT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCH/IBL.

Ilepuonuueckuii 3akoH. [lepuoamueckas cucrema xumudeckux a3nemeHtoB JI. WM. Menaeneesa.
KopoTkonepuonnas u muHHONCpUOaHAss (opmbl [lepuoguueckold CHUCTEMBI XHMHUYECKuX 3iementoB [ U.
MengeneeBa. Ilepuonsl u rpynnbsl. PU3MYECKUH CMBICHT IMOPSAKOBOIO HOMEpPA, HOMEPOB IMEPUONA M TPYIIIbI
3JIEMEHTAa.

Crpoenue aromoB. CoctaB aTOMHBIX siziep. M3oromnbl. DnexkTponsl. CTpoeHHE IEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuueckux snemMeHToB Ilepuoanueckoit cucremel . . MenneneeBa. XapakTepucTHKa XUMUYECKOTO
3JIEMEHTa M0 ero noJyioxkeHuto B [lepunoguueckoit cucreme . . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaInyca aTOMOB XUMUYECKUX AJIIEMEHTOB, METAITUYECKUX 1 HEMETAITTHYECKUX
CBOJCTB M0 TpyNIIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepuonndyeckoil cHCcTeMbl XUMHUUYECKHX 3JIEMEHTOB JJIs1 pa3BUTHUS HAYKU
u npaktuku. 1. 1. Mennenees — y4€HbIil U IpaXkAaHUH.

Xumnueckas cBsA3b. KoBasleHTHas (MOJSpHAs U HETIOJIApHAs) CBA3b. DJIEKTPOOTPHUIATEIBHOCTh XUMUIECKUX
351eMeHTOB. VloOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIUTENbHO-BOCCTAHOBUTENbHbIE — peakuuu. [lpouecchl  OKUCIEHHS U
BOCCTaHOBJIeHUs. OKUCIIMTENIN U BOCCTAHOBHUTEIIH.

Xumuuecxkuii 3kcnepumenm:

H3ydeHrne 00pa3loB BEUIECTB METAJUIOB W HEMETAIUIOB, B3aMMOACHCTBIE THAPOKCHIA IIMHKA C PACTBOPaMHU
KHCJIOT U IIEN0YEH, MPOBEICHNE OTIBITOB, MILTIOCTPUPYIOIUX MPUMEPHI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIHI
(ropenue, peakiuu pa3ioxKeHus, COSTMHEHN).

Mescnpeomemmnuie ceasu

Peanuzanus MeXNpeaMETHBIX CBS3€H IPH M3yYeHWHM XUMHM B 8 KJacce OCYIIECTBISETCS depes
WCIIONIb30BaHNWE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSTHHA, TAK W TMOHSATUH, SBISIFONIMXCS CUCTEMHBIMHU JIS
OTIEJIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO0mme ecTeCTBCHHO-HAyYHBIC ITOHATHS: HAy4YHBIH (DakT, THIIOTE3a, TEOpHUs, 3aKOH, aHalIW3, CHHTES,
KiIaccuUKaIus, MePUOTUIHOCTh, HAOIIOICHUE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPEHHUE, MOICIIb, SIBIICHHE.

®uznka: MaTepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, U30TOIbI, PAAHOaKTUBHOCTb, MOJIEKYJIA,
JNEKTPUYECKUI 3aps], BEIIECTBO, TeNO, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, ra3, (U3WYEeCKHE BEITHUHMHEI,
€JIMHHIIBI U3MEPEHHS, KOCMOC, TUTaHETHI, 3BE37161, COJHIIE.

Buosnorust: poTocuntes, npixanue, buocdepa.

T'eorpadust: atmocdepa, rumpocdepa, MEHEPATIBI, TOPHBIE TOPOIBL, OJE3HBIE HCKOMIAEMEBIE, TOTTHBO, BOTHBIE
peCypCHI.

9 KJIACC

BemecTBo M XUMHYeCKasl peaKusi

Ilepuonuueckuii 3axon. Ilepuoanyeckas cucrema xumuyeckux siementoB . M. MenneneeBa. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XUMHUYIECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KaJHs, KBNS U
UX COCJMHEHUN B COOTBETCTBHUHU C MOJIO)KEHUEM 3JIEMEHTOB B [leprnoinyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKON CBSI3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOMN PEIIETKH U BU/Ia XUMUUECKOM CBS3H.

Kiaccudukanus 1 HOMEHKIIaTypa HEOPTAaHUIECKUX BEIIECTB. XMMHUECKHE CBOWCTBA BEIECTB, OTHOCSAIITUXCS
K Pa3jIMyYHbIM KJIacCaM HEOPTaHUYECKUX COEIMHEHUMN, FTeHETHUECKAasl CBSI3b HEOPIaHUYECKUX BEILIECTB.
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Knaccudukanus XMMHUYECKUX peaklHUid MO pa3IM4YHbIM NpHU3HAKaM (110 YHCIy M COCTaBY YyYacTBYIOUIMX B
peaKLMK BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 M3MEHEHHUIO CTENEHEH OKHCIEHUS XUMHUYECKUX DJIEMEHTOB, IO
00paTHIMOCTH, 1TO0 yJaCTHIO KaTalIN3aTopa). DK30- U 3HAOTEPMUUECKHE PEAKINH, TEPMOXUMHUIECCKUE yPAaBHEHHS.

[onsTHE 0 cKOpOCTH XMMIUYECKOH peaknun. [ToHsTHE 06 00pPAaTHMBIX 1 HEOOPATUMBIX XUMHUYECKHX PEAKIUSX.
ITonsiTue 0 rOMOreHHBIX U reTeporeHHbIx peakuusax. [lonsrtue o karanuze. IloHATHE 0 XMMHUYECKOM PaBHOBECHH.
DaxTOPbI, BIUSIONUE HA CKOPOCTh XUMUUYECKON peaKkIiy U MON0KEHHEe XMMUIECKOT0 paBHOBECHSL.

OKHCIUTENPHO-BOCCTAHOBUTEINIFHBIE PEAKIMM, 3JIEKTPOHHBIN OalaHC OKHCIMTEIHLHO-BOCCTAHOBUTEIBHOMN
peakiuu. CocCTaBleHME YpPaBHEHHI OKHMCIMTEIbHO-BOCCTAHOBHUTENBHBIX pEaKIMH C HCIOJIb30BaHUEM MeEToJa
3JIEKTPOHHOTO OanaHca.

Teopus AMEKTPOTUTHYECKON TUCCOUAINN. DIIEKTPOIUTHI i HEXJIEKTPOIUTHL. KaTnoHBI, aHMOHEI. MeXaHI3M
JVICCOIMAIINY BEUIECTB C Pa3IHMYHBIMHA BHIAMH XMMHUYECKOH cBs3u. CreneHs aucconuanuu. CHIbHBIE U cladble
3IEKTPOJIUTHL.

Peaknnm nonHoro oOMeHa. YCJIOBHS NPOTEKaHHWS PeaKUWii MOHHOTO OOMEHa, MOJHBIE W COKpalEHHBIC
WOHHBIE ypaBHEHHA peakiii. CBOWCTBa KUCIIOT, OCHOBAHHIA H COJIEH B CBETE MPEICTABICHHUHA 00 IIEKTPOIUTHIECKON
nqucconuanun. KauecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE 0 rHApONN3e CONeH.

Xumuueckuii Ikcnepumenm:

03HAaKOMJICHHE C MOJIEJIIMH KPUCTANTHIECKUX PEIIETOK HEOPTAaHUIECKUX BEIIECTB — METAJUIOB M HEMETAIIIOB
(rpadura u anmasa), CIOXKHBIX BEIIECTB (XJIOPHIA HATpPUs), MCCIENOBaHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
PeakLK OT BO3ACHCTBHS Pa3IMUHbIX (DAKTOPOB, HCCIIEIOBAHUE 3JIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, IIpoIiecca
JMICCOIMAIINY KUCIIOT, IIEJIOYeH M colel (BO3MOXKHO HCIOJIb30BaHME BUAEO MaTEpHalioB), MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKH IIPOTEKaHMs pPEakIHWii MOHHOro oOMeHa (oOpa3oBaHME OcajKa, BBIJCICHUE Tra3a,
00pa3oBaHNE BOJBI), ONIBITOB, MIUTIOCTPUPYIOIIHX NPHUMEPH! OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii (ropeHue,
PEaKLiK pa3IoKeHNs, COSANHEHHST), PACIIO3HABaHIE HEOPTaHNIECKUX BEIIECTB C IOMOIIBIO KAYECTBEHHBIX pPEaKnnil
Ha MOHBI, PELICHNE SKCIICPUMEHTAIBHBIX 3a7a4.

HemeTannbl 1 UX coeANHEHHS

OO6mrast xapakTepUCTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHsSI aTOMOB, XapaKTEPHbIE CTETIEHH OKHUCIIEHUS.
Crpoenne U (u3nYecKHe CBONCTBA NMPOCTHIX BEUIECTB — TAJIOTCHOB. XHMMHUYECKHE CBOICTBA Ha NpHMeEpe XJopa
(B3aMMoOJeHCTBHE € METaJUlaMH, HEMeTalIaMH, IienodaMmu). XiopoBozopon. ConsHas KHCIIOTa, XUMHYECKHE
CBOMCTBA, IOJIy4€HUE, IpUMEHeHue. [lelcTBUE Xjopa M XJIOPOBOAOPOJA Ha OpraHU3M 4eloBeka. Baknelniue
XJIOPHIBI ¥ MX HAXOKACHHUE B IPUPOJIE.

OO1mas xapakTepucTHKa 37eMeHTOB VIA-rpymnmbsl. OcOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHbIE CTEIICHU
okucnenus. CrpoeHue M (u3MuUecKHe CBOMCTBAa IMPOCTHIX BEIIECTB — KUCIOPOAa U Cepbl. AJUIOTPOIHBIE
MOJM(UKAILMK KUCIOPOAa W cepbl. XHMHUUECKHe cBoWcTBa cepbl. CepoBOAOpOlN, CTpoeHue, (uinueckue u
XUMHUYECKHe cBOHCTBa. OKCHABI Cepbl KaK NPECTaBUTENN KUCIOTHBIX OKCHAOB. CepHas KHCIOTa, GU3NYECKHE U
XMMHUYECKHE CBOWCTBa (0OIIME KaK NPEICTaBUTENsI Kilacca KHCIOT M crelupuueckue). XUMHUYECKUE DPeakivy,
JIeKalre B OCHOBE MPOMBIIIJICHHOTO CIIoco0a MOoIydeHus: cepHoil kucnoTsl. [Ipumenenne cepHoil kuciotel. Conu
CEpHOIl KHCIIOTHI, Ka4eCTBEHHas peakiys Ha cyibdar-uoH. HaxoxkaeHue cepsl M €€ COeAMHEHHH B INPHUpPOJE.
XUMHYECKOe 3arps3HeHNE OKPY Kalollel Cpeabl COSANHEHUSIMU Cephl (KUCIIOTHBIE JOXKIH, 3arpsA3HEHNE BO3yXa U
BOZI0EMOB), CITOCOOBI €70 TPEAOTBPAILICHHSI.

OOmas xapakTepucTuka 31eMeHTOB VA-rpynnbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIC CTEHEHU
OKHCIJIEHHS. A30T, paclipocTpaHeHHE B TPUPO/Ie, pU3NUEcCKUe U XUMHUYecKne cBoiicTBa. KpyroBopoT a3oTa B mpupo/e.
AmMHuax, ero pU3N4YeCKUe ¥ XUMHYECKUE CBOICTBA, MOJydeHUe U npuMeHeHue. Coilu aMMOHUS, X (U3UYecKue U
XHUMHWYCCKUC CBOfICTBa, IMPUMECHCHHUC. KauectBennas pe€aKkurd Ha NOHbBI aMMOHUA. A3oTHas KHUCJ0Ta, eé MOJIyYCHHUE,
¢usnueckne M XUMHYECKHE CBOWCTBa (OOmMEe Kak MpPEACTaBUTENs Kiacca KHCIOT M Clenu(pHUYECKHe).
Hcnonp30BaHre HUTPATOB U COJIEW aMMOHHUS B Ka4eCTBE MHUHEPANbHBIX YIO0OpeHW. XHUMHUYECKOE 3arpsi3HEHUE
OKPYIKaIOIIeH CPe/Ibl COCTUHCHUSIMH a30Ta (KUCIIOTHBIC JI0XK/IH, 3arpsi3HEHUE BO3/1yXa, TOYBLI 1 BOJJ0EMOB). Docdop,
ajutoTponHele Moandukanuu docdopa, pusndeckne n xuMuieckue csoicrta. Okcun pocdopa (V) u docdopnas
KUCIIOTa, (PU3MYECKNEe U XUMUYECKUE CBOMCTBA, NOMydeHHe. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX
yA00peHuH.

OO1mas xapakTepucTHka 35eMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE CTEIIEHU
OKHCJICHHS. YTIIEepoJ, JIOTPOITHbIE MOAM(HKAIMY, PacHpOCTpaHEHHE B NpHpoJe, (U3MUECKHe M XHUMHUYECKHE
cBoiictBa. Axcop6mms. Kpyrosopor yriepoma B mpupone. OKcuabl yriepoja, ux (U3NYeCKHe M XUMHUYIECKHE
CBOﬁCTBa, )IeﬁCTBPIe Ha )XUBBIC OPTAaHMU3MBI, IMOJTYYCHUC U IPUMCHCHUEC. DKOJIOrHYECKHE l'IpO6J'leMBI, CBA3aHHBIC C
oxcuzoM yriaepoaa (IV), runoresa rio6agpHOTO MOTETICHUS KIIMMaTa, ITApHUKOBBIA 3(¢GeKT. YTombpHas KUCIoTa U
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e€ coum, ux QU3MYECKHe U XUMHYCCKIE CBOMCTBA, MOJyYCHHE U TpuMeHeHre. KauecTBeHHas peakifusi Ha KapOoHaT-
noHslL. Vcnonb3oBaHre kapOOHATOB B OBITY, MEJUIIMHE, IPOMBIILICHHOCTH U CEIBCKOM XO3SIHCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPTAaHNIECKUX BEIIECTBAX KAK O COCAMHEHHSX yTiepoa (MeTaH, 3TaH, dTHICH,
aIleTWICH, 3TAHOJM, TIUIEPHH, YKCYCHAs KACIO0Ta). [I[pUpoIHBIe HCTOYHUKH YTIEBOIOPOIOB (YTOJb, IPUPOIHBIN Ta3,
HE(Th), MPOAYKTHl UX mepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBINUICHHOCTH. [IOHATHE O OMOJOTHYCCKU
BaXHBIX BELIECTBAX: XXUPAX, OENKax, YIJIeBOAaX — W UX POJIM B JKU3HM YelOBeKa. MarepuaabHOE €IUHCTBO
OpraHUYECKUX U HEOPraHMYECKUX COCIUHEHUM.

Kpewmuuii, ero gu3uueckue ¥ XMMHUYECKUE CBOMCTBA, MOJdydYeHUE W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6mme npencraieHus 06 okcuae kpemuus (IV) u kpemuueBoi kucinote. CHITUKATHI, HX UCTIOJIE30BAHNE
B OBITYy, B TPOMBINUICHHOCTH. BaKHEWINe CTpOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
skene300eToH. [IpobmemMsl 6€301acHOTO NCTIONB30BaHMUS CTPOUTEIHHBIX MAaTEPHAaIOB B IIOBCETHEBHOM KI3HH.

Xumuueckuii Ikcnepumenm:

n3ydeHne O00pa3llOB HEOPTaHMYECKMX BEIISCTB, CBOWCTB COJITHON KHCIOTHI, NPOBEACHHWE KadeCTBEHHBIX
peaknmuii Ha XJIOPUA-MOHBI W HAONIOJCHWE IPHU3HAKOB WX MPOTEKAHWUS, OIBITHL, OTpakalomme (Qu3myecKue u
XUMHUYECKHE CBOWCTBA TaJIOTEHOB U UX COEAMHEHUHN (BO3MOXKHO HCIOIb30BAHUE BUIEOMATEPUANIOB), O3HAKOMJIICHUE
¢ oOpasmamu XJIOPHUIOB (TAJIOTCHHUIIOB), O3HAKOMJICHHE C OOpa3maMu cepbl U €€ COCAUHCHHSIMHU (BO3MOXKHO
WCIIONB30BAaHUE  BUACOMATEPHANOB), HAONIONCHHWE TIpomecca OOYINIMBaHHUA  caxapa TIOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIIOTHI, H3yYCHHE XHUMHYCCKHX CBOWCTB pa30aBICHHON CEPHOH KHCIIOTHI,
MPOBE/ICHUE KAUYCCTBCHHOM peakiuy Ha Cysib(aT-HOH U HAONIOICHHE MPH3HAKa ¢ MPOTEKaHUs, O3HAKOMIICHHE C
(m3nvyeckuMu cBoiicTBaMHU a30Ta, ¢ocopa W MX coenWHEHHH (BO3MOXKHO HCIIONB30BaHUE BUIACOMATEPHAIOB),
o0Opa3maMu a30THBIX M (POCPOpPHBIX yHOOpeHHH, MONydeHHe, coOMpaHue, pacrmo3HaBaHUEC W HM3YYCHHE CBOWCTB
aMMHaKa, MPOBEJACHHUEC KAa4YEeCTBCHHBIX pEakiMii Ha HMOH aMMOHHsA U (pocdar-WOH M HM3YYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MEIObI0 (BO3MOXHO HCIIOJNIE30BaHHE
BHJCOMATEPHAJIOB), H3YUCHHE MOJIENICH KPUCTAIDIMICCKIX PEMIETOK anMasa, rpadura, GpyuepeHa, 03HaKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM yIJIEM U YCTPOHCTBOM MPOTHUBOTa3a, MOIyUYCHHE,
cobupaHue, pacrmo3HaBaHHE W HU3YUYCHHE CBOMCTB YIJICKHCIOrO ras3a, MPOBEJACHHUC KAaYeCTBEHHBIX PEaKIMii Ha
KapOOHAT M CHJIMKAT-HOHBI W W3yYCHHE NMPHU3HAKOB WX IMPOTEKaHHS, O3HAKOMIICHHE C MPOAYKUHEH CHIMKATHOW
MIPOMBIIIJIEHHOCTH, PELICHNE HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe « BakHelne HeMeTaibl U UX COEAUHEHUS.

MeTtaibl M UX COeIMHEHHS

OOmast XapakTepHCTHKa XHUMHYCCKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM WX IIOJNIOKCHHUS B
Ilepuonuueckoi cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoeHus: aromoB. CTpo€HHE METAJIOB.
Merannuieckas CBSI3b U METAUTMYECKas KPHUCTaJUIMYecKash pPEmETKa. DNEKTPOXUMUYECKUN PNl HANpsHKEHUI
MeTa/uioB. DU3MUYECKUEe U XMMHYCCKHE CBOMCTBAa MetauioB. OOIIHMe CrocoObl mojaydeHus MetauioB. IIoHsATHE O
KOPPO3HHU METAILIOB, OCHOBHEIE CIIOCOOBI 3aIIUTHI MX OT Koppo3uu. CIUIaBHl (CTajb, YyTYH, JIOPATIOMUHAN, OpoH3a)
Y UX MIPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[lenouynsie Metasibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux aneMentoB /1. M. Menaeneena,
CTPOCHHE HX aTOMOB, HAXOXKJCHHE B pupoie. Du3ndeckne u XUMUIECKHAE CBOHCTBA (Ha MpUMepe HATPUS U Kalus).
OKcuibl ¥ TUIPOKCHUIBI HATpUs U Kanusl. [IpruMeHeHue mea0YHbIX METAJUIOB U UX COETUHEHHH.

[lenoyHo3eMenbHBIE METANIBI MarHUi W KaJbLMii: mosioxkeHue B Ilepuoguueckoil cucreMe XMMHUYECKUX
anemeHToB Jl. 1. MeneneeBa, CTpoeHHE UX aTOMOB, HaX0X/1eHUE B pupoje. Puznyeckue 1 XUMUYECKHE CBOMCTBA
MAarHus U KaJbIus. BaxkHeHne coequHeHUs KaubIus (OKCHJ, THAPOKCHA, coiu). JKECTKOCTD BOIBI M CIIOCOOBI €€
YCTpaHEHUsI.

AmomuHnit: nonoxenue B [lepuoandeckoii cucreme xumudeckux 3ineMeHToB /I, 1. Menneneea, cTpoeHne
aToMa, HaXOXKIeHHe B ipupoje. Ou3ndeckre U XUMHYESCKIE CBOWCTBA aTFOMHHUSA. AM(POTEPHBIC CBOUCTBA OKCHIIA H
THJIPOKCH]Ia ATFOMUHUSL.

XKenezo: nonoxenue B Ileprognueckoit cucreme xumudeckux snemeHtoB J. M. MenpeneeBa, CTpoeHHE
aToMa, HaxoXkJeHue B mpupojie. duznueckue U XUMHYECKUe CBOMCTBa sxene3a. OKCUAbIL, TUAPOKCUIBI U COJIU JKeJe3a
(IT) u xxene3a (I1I), ux cocTaB, CBOWCTBA U MOIyICHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAaJUIOB U CIUIABOB, MX (PU3MYCCKUMHU CBOMCTBaMU, M3yUCHHE PE3YJIHTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJB30BaHUE BHJICOMATEPUANIOB), OCOOCHHOCTEH B3aMMOICWCTBUS OKCHIA
KaJbIXs U HATPHUS C BOJOH (BO3MOXKHO HCITONIF30BaHNE BUACOMATEPHAJIOB), HCCIEOBAHNE CBONCTB JKECTKON BOJBI,
Mpolecca TOPEeHHs Kenne3a B KUCIopoie (BO3MOXHO HCIOJNIb30BAHUE BUIECOMATEPHANIOB), IPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIWi HAa WOHBI: MarHHs, KaJbLUs, alIOMHUHWS, nuHKa, xxene3a (1) u xemesa (III), memu (1),
HAOJIO/ICHUE W ONKCAaHUE IIPOIIECCOB OKPAIIMBAHWS IUIAMEHH HOHAMH HATPHs, KalUsd W KalbIus (BO3MOXKHO
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UCIIOJIb30BaHHE BHJICOMATEPHAJIOB), MCCIIE0BaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHIA AIIOMHHUS M THAPOKCHIA
LIMHKa, PelIeHUE IKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TeMe «BaskHelIne MeTabl U UX COSMHEHHUS.

XumMus 1 OKpy:KaoLas cpeaa

BemectBa u Mmarepuansl B TOBCEAHEBHOHM JXHM3HM dYeloOBeKa. be3omacHOE HCIOIb30BaHME BEIIECTB U
XMUMHUYECKHX peakLuii B ObITy. [lepBast moMomh Mpu XMMHYECKUX 0XKOTaX M OTPABICHUSIX.

XuMH4eckoe 3arpsisHeHUe OKpy Karollel cpeabl (penesibHas JOMyCcThMast KOHIIEHTPAalus BEeCTB, Jaiee —
[IAK). Ponp XuMuX B pelIeHUH SKOJIOTHYECKUX TPOOIeM.

Xumuueckuii IKcnepumenm:

M3y4YeHue 00pa3oB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJUIOB, TIOJIMMEPHBIE MaTEPHAJIb).

Mesicnpeomemmnuie ceasu

Peanuzannst MeXIIpPEAMETHBIX CBA3ed IIpM M3yYeHMH XUMHH B 9 Kiacce OCYIIECTBISETCS dYepe3
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX IOHATHH, TaK W TOHATHH, SBIISIOIINXCS CHUCTEMHBIMU IS
OTAETBHBIX MIPEAMETOB ECTECTBEHHO-HAYYHOTO UK.

OOmue ecTeCTBEHHO-HAy4HBIE MOHATHSA: HaydHbIH (DaKkT, THIOTE3a, 3aKOH, TEOPHsS, aHANN3, CHHTES,
KiaccuuKanus, MepUoJUYHOCTh, HAONIOJCHUE, SKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHUE, MOJEINb, SBICHUE,
MapHUKOBBII 3 (EKT, TEXHOIOT U, MaTepUaIbl.

®duznka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEWTPOH, NOH, HYKJIUI, N30TOIIBI, PaANOAKTHBHOCTh, MOJIEKYJIa,
ANIEKTPUYECKUI 3apsijl, MPOBOAHHMKH, MOJYIPOBOJHHUKH, AWUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, I'a3, pacTBOP, paCTBOPUMOCTb, KPUCTAJUIMYECKasi pemETKa, CIJIaBbl, pU3nUYecKue
BEJINYMHBI, €IUHAIBI I3MEPEHHS, KOCMHIECKOE IPOCTPAHCTBO, IUTAHETHI, 3BE3/161, COHIIE.

Buonorus: ¢otocunTes, npixanue, OHocdepa, dKOCHCTEMa, MHUHEpaIbHBIE YJOOPEHUS, MHKPOIEMEHTHI,
MAaKpO3JIEMCHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadmus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE ITOPOIBI, TOJIE3HBIE HCKOMIAEMbIE, TOTIIINBO, BOJTHBIE

pecypchl.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOTPAMMBI IO XMMHUMU HA YPOBHE
OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOSHHS MPOTrPaMMbl OCHOBHOIO OOIIEro oOpa3oBaHUs JOCTHraroTCs B XOe
o0y4eHUss XUMHH B €AMHCTBE Y4eOHOW M BOCIHTATENHLHOM JEATEIbHOCTH B COOTBETCTBHM C TPaJUIMOHHBIMH
POCCHICKIMH COLMOKYJIBTYPHBIMH H TyXOBHO-HPaBCTBECHHBIMH [IEHHOCTSIMHU, IPUHATHIME B OOIIIECTBE IPaBUIAMH U
HOpPMaMH HOBEJICHHS M CIIOCOOCTBYIOT MPOLIeCcaM CaMOIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3AINN 00yYarOnuXCcsl.

JIn4HOCTHBIE PE3YJIbTATHl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSl PYKOBOJICTBOBATHCS CUCTEMOH MTO3UTHBHBIX
LEHHOCTHBIX OPHEHTALNI U PACIIMPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KyJIbTypHOMY, HUCTOPHUYECKOMY U HAay4YHOMY HACIEIUIO,
MOHMMAaHHMA 3HAYCHUS] XUMHIECKOH HAyKH B KH3HH COBPEMEHHOTO OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOU
nH(popManuel 0 IepeJoBbIX JOCTIKEHUAX U OTKPBHITHAX MUPOBOH M OTEUECTBEHHON XNMHH, 3aNHTEPECOBAHHOCTH B
Hay4YHBIX 3HaHUSIX 00 yCTPOWCTBE MHUpa U 00IIECTBa;

2) rpa’kAaHCKOr0 BOCIIMTAHUSA:

NPEACTAaBICHAS O COLMAIbHBIX HOPMax M TMpaBHIaX MEXKJINYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE,
KOMMYHHUKATHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOM, Y4eOHOHCCIIEI0BATENBCKOM, TBOPYECKOH U APYIUX
BUJIaX JEATENBHOCTH, 'OTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATENbHOCTH NPU BBIMOJHEHHH Y4EOHBIX,
MO3HABATENILHBIX 337144, BBIIIOJIHEHNH XHMMHYECKHX SKCHEPHMEHTOB, CO3AHUH y4EOHBIX MIPOEKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHUIO U B3aWMOIIOMOIIM B Mpolecce 3TOH y4eOHOH AeATETbHOCTH, TOTOBHOCTH OIICHHUBATH CBOE
MOBEJICHUE U IMOCTYNKHM CBOMX TOBAPHIICH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C y4YETOM OCO3HAHUS
NOCIEACTBUNA NOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 NIO3HAHUS:

MHUPOBO33PEHYECKHUE [IPECTABICHUS O BEIIECTBE U XUMUYECKON PeaKIMy, COOTBETCTBYIOIHE COBPEMEHHOMY
YPOBHIO pPa3BUTHA HAyKd M COCTAaBJIAIOUINE OCHOBY JUIsI NOHMMAaHMSA CYIIHOCTH HAy4YHOW KapTHUHBI MHpa,
MPE/ICTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOABI, B3aUMOCBS3SIX YeJIOBEKa C IPUPOAHON CpenoH,
0 POJH XMMUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEJIbHBIE MOTHBBI, HAllpaBJICHHbIC Ha IOJy4YCHHE HOBBIX 3HAHMM MO XUMMH, HEOOXOAHMMBIE JUIS
00BACHEHHUS HAaOMI0JaEMBIX IIPOLIECCOB U SIBJICHUI, TO3HABATEILHOM, HH)OPMAIIMOHHON M YUTATEIbCKOM KyIbTYPHI,
B TOM 4YHMCIIC HABBIKOB CAMOCTOSITEIbHON pabOTHl ¢ yIEOHBIMU TEKCTAMH, CIIPABOYHOM JNTEPaTypOi, JOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00YYEeHHIO M MO3HAHUIO, JI0O03HATEIFHOCTh, TOTOBHOCTh M CHOCOOHOCTh K CaMO00Opa30BaHHUIO,
MPOEKTHOM N MCCIIeI0BATENbCKOM NEeATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4eHUs B
JabHENIIeM;

4) popMupOBaHNS KYJbLTYPHI 310POBbSI:

OCO3HaHHME LIEHHOCTH KHM3HH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/J0POBbIO, YCTAHOBKM HA 30pPOBBII
00pa3 )KN3HHU, OCO3HAHWE TIOCIICICTBUI M HETIPUATHE BPEIHBIX NMPHUBBIYEK (YMOTPEOICHUS aJKOToJIsl, HAPKOTHKOB,
KypeHHsI), He0OOXOAUMOCTH COOIONEHUs MpaBMiI OE30MacCHOCTH NMPH OOpalleHHH ¢ XMMHUYECKUMH BEIIeCTBAMH B
OBITY 1 peasbHON XN3HM;

5) TpyA0BOr0 BOCIIMTAHUS:

MHTEpeC K IMPAKTUUECKOMY M3YUEHHIO IMpodeccHii M TpyAa pasliMuHOrO pPoja, yBaKEHHE K TPyIdy H
pe3yibpTaTaM TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHHS NPEIMETHHIX 3HAHHUH IO XHMMUH,
OCO3HAaHHBIH BBIOOD MHAMBHIYAILHOHN TPACKTOPUH MIPOIODKEHNS 00pa30BaHMs C yUETOM JIMIHOCTHBIX HHTEPECOB U
CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCHemHo# MpodecCuoHaNbHOM eI TeIbHOCTH
Y pa3BUTHUsI HEOOXOANMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHCS B MPO(ECCHOHANBHOM Ccpe/ie;

6) 3K0JI0rHY€eCKOTr0 BOCIIMTAHUS:

9KOJIOTMYECKH IieJiecoo0pa3Hoe OTHOLIEHWE K NpUpOJe KaK WCTOYHHMKY JKM3HM Ha 3emie, OCHOBe e&
CYIIIECTBOBAaHMS, MIOHMMAaHNE IIEHHOCTH 30POBOTO M 0e30macHOro obpasa XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
cOOCTBEHHOMY (PH3NUECKOMY M IICHXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIIOJICHNUS TIpaBHiI 0€3011acHOT0o
MOBE/ICHHS TIPH PabOTe C BEIIECTBAMH, & TAKXKE B CUTYaIHsX, YTPOKAIOLIUX 3/J0POBBIO U JKH3HH JIIOEH;

CHOCOOHOCTH NPUMEHATH 3HAHWS, MOJIy9YaeMble NPU W3yYEHWH XUMHH, U PEIIeHUs 3afad, CBSI3aHHBIX C
OKpY’KaloIIeld MPUPOTHONW CPEIOi, A MOBBIMICHUS YPOBHS IKOJOTHYECKOW KyJIBTYPHI, OCO3HAHUS TJI00ATBHOTO
XapakTepa JKOJOTHYECKHX IpoOIeM M MyTed HX pEIIeHHsS IOCPEICTBOM METOA0B XHMHH, HKOJIOTHYECKOTO
MBIIUIEHHS], YMEHUS PYKOBOJCTBOBAaThCSI UM B I0O3HABATEIbHON, KOMMYHHKAaTUBHOM U COLANIBHOM MPaKTHUKE.
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METANIPEJMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pPE3yJIbTaTOB BBIACISAIOT 3HAYMMBIE A (POPMHPOBAHMS MHPOBO33PEHUS
oOIIeHayYHble TOHATHS (3aKOH, TCOPHs, MPHUHIHIL, THIIOTe3a, (aKT, CHCTeMa, MPOIecC, IKCIIEPIMEHT U APYToe.),
KOTOpBIC HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX NMpEAMETax M IO3BOJIIOT HA OCHOBE 3HAHWH M3 THX
npeaMeToB (OpMHUPOBAThH IMPEACTABICHUE O IIEJIOCTHONW Hay4yHOl KapTWHE MHUpa, W yHUBEpCAJbHBIC Yy4YeOHBIE
JeicTBus  (IO3HAaBaTeNbHbIE, KOMMYHHKATHUBHBIE, PETYJIATHBHBIC), KOTOphle oOecreunBaioT (HOpMHpPOBaHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY INTAHUPOBAHUIO U OCYIIECTBICHUIO YUE€OHOH EATENbHOCTH.

ITo3naBaTelbHBIC YHHBEpPCAJbHBIC yYeOHbIE 1eliCTBUSA

Ba3zoBble 1oruveckne AeiicTBus:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHMM 3HAHUH: PacKpBIBaTh CMBICI
XMMHYECKHX MOHATHH (BBIIEIATH UX XapaKTepHbIC IPU3HAKH, YCTAHABINBATH B3aHMOCBS3b C IPYTHMH MOHATHAMH),
UCIIOJIb30BaTh TOHSATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHHH, BHIOMpATh OCHOBAHUSI M KPUTEPUH JUIA
KIacCHU(UKAMM XMMHUYECKHX BEIIECTB M XMMHUYECKHX PEaKIWH, yCTAaHABIMBATh NMPHUMHHO-CICACTBEHHBIC CBS3U
MEXKAy OOBEKTaMH H3y4YCHHS, CTPOHUTH JIOTHIECKUE PAacCyXACHHs (MHAYyKTHBHBIC, NETYKTHUBHBIC, 10 aHAJIOTHH),
JieNlaTh BBIBOJIBI M 3aKJIIOUCHHUS;

yYMEHHE NPUMEHSTh B INPOLECCEe MO3HAHWUSA NMOHATUA (IpeAMETHbIE U MeTalpeIMETHBIE), CUMBOJINYECKUE
(3HAKOBBIE) MOJENH, HWCIONb3yeMble B XHMHH, NMPEOOPa3OBBIBATh MIMPOKO NMPHUMEHSIEMBIE B XHMUH MOZEIBHBIC
MPE/ICTaBICHUS — XUMUYECKHUI 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKkas popMyJsia U ypaBHEHHE XUMHUYECKOH peakiiuu
— Ipu pPEeHICHUHU y’{e6HO-H03HaBaTeHLHLIX 3aga4dy, C y’-IéTOM 9THX MOJCIBbHBIX Hpe[[CTaBHeHI/Iﬁ BbIABJITE U
XapaKTepU30BaTh CYIIECTBCHHBIC IPH3HAKN U3Y9aeMbIX 00BbEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKNX PEaAKIHH,
BBIABJIATH OOIIME 3aKOHOMEPHOCTH, ITPUYNHHO-CIEICTBCHHBIC CBSI3M M IIPOTHBOPEYHS B M3yYaeMBIX IpoIieccax U
SBJICHUAX.

Ba3oBble ucciieoBarejibCKue JeiCTBUA

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BONPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHMS, a TAaK)Ke B KauyecTBE
OCHOBBI JIs (I)OpMI/IpOBaHI/Iﬂ THUIIOTE3BI 1O IMTPOBEPKE NPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)K[[eHHﬁ;

HpHOGpeTCHI/Ie OIlbITa IO IUNIAHUPOBAHWUIO, OpraHU3allMUu W IMPOBECACHUIO YUCHUYCCKHUX OKCIICPUMEHTOB,
yMEHHE HaOJIIOAaTh 3a XOAOM IIpOIecca, CaMOCTOSTEIHFHO IPOTHO3MPOBAThH €ro pe3ysbTar, (HOpMyIMpOBATH
0000MIeHNS ¥ BBIBOABI 110 Pe3yJbTaTaM IPOBEAEHHOTO OIBITA, HCCICAOBAHUS, COCTABIATH OTYET O MPOJACIAHHON
pabore.

Pabora c undopmanueii:

yMEHHE BBIOWpPATh, aHAIM3UPOBATH W HHTEPIPETUPOBATH HWH(POPMAIMIO DPA3IWIHBIX BHAOB H (GOpM
MPECTaBICHNUS, TOTYyYaeMyI0 U3 Pa3HbIX HCTOYHHUKOB (HAyYHO-MOIMYJIIPHAS JIUTEPaTypa XUMHYIECKOTO COePKaHHS,
CIpaBOYHBIE TOCOOMS, pecypchl VHTepHeTa), KpUTHYECKH OIEHHBATh IPOTHBOPEUYMBYI0 U HEIOCTOBEPHYIO
HHPOPMALIHIO;

yMEHHE IPUMEHATh pa3InIHbIe METO/IBI U 3aIIPOCHI IPH TOUCKE M 0TOOpe HHPOPMALIUU U COOTBETCTBYIOIIHX
JaHHBbIX, HeO6X0}II/IMBIX JJI BBITIOJTHCHU A y‘Ie6HBIX 1 IIO3HABATCJIIbHBIX 3aJa4 OHpeI[eJ'IéHHOFO THIIA, HpI/IO6peTeHI/Ie
omblTa B OOJACTH HCIOJBb30BaHMS HMH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIQJICHHE KYyJBTYPOi
AKTHBHOTO HCIIOJb30BaHUS PA3JIMYHBIX ITOUCKOBBIX CHCTEM, CaMOCTOATENIHHO BBHIOMPATh ONTHMAIBHYIO (OpMY
MpEACTAaBJICHUSA I/IH(bOpMaHI/II/I U WIUIIOCTPUPOBATH PEIIACMBIC 3adadd HECJIO0XHBIMH CXEMaMH, AuarpaMMaMu,
npyramu popmamu rpaduKu ¥ UX KOMOWHAIIASMUY;

yYMEHHE HCIIOJIb30BAaTh M AaHAIM3UPOBATh B IIpollecce Y4eOHOW W HCCIENOBaTENbCKOW JesTeIbHOCTH
MHQOPMALMIO O BIMSHUH NPOMBIIUIEHHOCTH, CEIbCKOTO XO34HCTBa M TPAHCIOPTa HAa COCTOSIHHE OKpY’KaroIien
IIPUPOJIHOM CpENBbL.

KoMmyHukaTuBHbIe yHUBepcaibHble yyeOHbIe 1eHCTBUS:

yYMEHHS 3aJaBaTh BOMIPOCHI (B XOJe auayjiora W (MIM) AMCKYCCHM) IO CYIIECTBY OOCY)XIaeMOil TeMBI,
(hopMyHpoOBaTH CBOM MPEIOKEHHUSI OTHOCUTENBHO BBITIOJIHEHUS MPEITIOKEHHON 3a1a4H;

YMEHHS TIPEACTAaBIATH NONyYSHHBIE Pe3yJIbTaThl MMO3HABATEIBHON AESTEIBHOCTH B YCTHBIX M NMHUCHMEHHBIX
TEKCTax; JejiaTh MPE3EHTAIMI0 Pe3yJIbTaTOB BBIIOJHEHMS XMMHYECKOTO 3KcHeprMeHTa (J1abopaTopHOTO ONbITA,
1a00paTOPHOH pabOTHI MO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMeHHs yu4eOHOTO COTPYAHMUYECTBA CO CBEPCTHUKAMH B COBMECTHOH IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeSITEIIbHOCTH TIPH PEIICHNH BO3ZHUKAIOIIMX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTIIACOBAHMS TTO3UIINI
(obcyxnenns, oOMEH MHEHHSAMH, «MO3TOBBIE IITYpMBD», KOOPIWHAINS COBMECTHBIX [EHCTBHH, OmpenercHHe
KpUTEPHUEB IO OllEHKE Ka4eCTBa BHITOJIHEHHOW pabOThI U ApyTHE).

PeryasTuBHBIC yHHBepcalbHbIe y4eOHbIE AeiiCTBHS:
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YMEHHE CaMOCTOSITETIbHO ONPEACIIATh LeTH JesSTeIbHOCTH, INIAHUPOBATh, OCYLECTBISATh, KOHTPOIUPOBATh U
IPU HEOOXOANMOCTH KOPPEKTUPOBATH CBOIO JICSTENBHOCTD, BEIOMpaTh Hanbomnee 3(h(PeKTHUBHBIC CIIOCOObI PEIICHHs
y4eOHBIX U MO3HABATEIbHBIX 33aJad, CAMOCTOSTEILHO COCTABISITh MM KOPPEKTHPOBATH IPEIIOKCHHBINA alrOpUTM
JIEHCTBUH TPY BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX U
peaKiMax, OLIEHUBATh COOTBETCTBHE IOJIYYEHHOTO pe3yNbTaTa 3asBICHHOM II€NIM, yMEHUE MHCIOJIb30BaTh MU
aHAIM3UPOBATh KOHTEKCTHI, IIpelaraeMble B YCIOBUH 3aaHU.

HNPEIMETHBIE PE3YJIbTATBI

B cocTaBe mpenMeTHBIX pe3ylbTaToOB 110 OCBOSHUIO 00S3aTENILHOTO COJEP)KaHMsl, YCTAHOBJIEHHOTO TaHHOM

(enepanpHOI paboyell IPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIMMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
JIEeUCTBHH, crieruUaecKre Ui MPeAMETHON 00macTn « XUMHUS», BUABI IESTEIBHOCTH 10 TIOJTyYSHUIO HOBOTO 3HAHH,
€r0 MHTEPIPETALNH, TIPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX yUCOHBIX 1 HOBBIX CHUTYaIMsX.

K koHumy oOyueHuss B 8 kjacce ImpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh

c(hOPMHUPOBAHHOCTD Y OOYUAFOIINXCS YMEHHIA:

®  DacKpBIBATH CMBICI OCHOBHBIX XUMHUYECKUX TMOHATHN: aTOM, MOJIEKYJIa, XUMUYECKHI 3JIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OJHOPOAHAS M HEOJHOPOAHAsS), BaJI€HTHOCTb, OTHOCHTEJIbHAS
aTOMHasi M MOJEKyJIsIpHas Macca, KOJMYECTBO BELIeCTBa, MOJb, MOJSpHas Macca, MaccoBas JOJs
XMMHYECKOTO D3JEMEHTa B COCIUHEHHWH, MOJISIPHBIH OOBEM, OKCHA, KHCIOTAa, OCHOBaHHE, COJb,
JNIEKTPOOTPHLIATEIBHOCTh, CTENEHb OKHCICHUs, XHMHUECKas peakUus, KIacCUPUKAIMs peaKiuii:
peakIMy COEIUHEHHS, PEaKIMU pa3IoKEHHUs, peakIMH 3aMelleHHs, peakiIuu oOMeHa, 3K30- U
9HJIOTEPMHUYECKNE PEaKINH, TEIIOBOH 3 (EKT peakiuy, siIpo aToMa, IEKTPOHHBIH CIIOH aTOMa, aTOMHasI
opOuTans, paguyc aToMa, XMMUIECKast CBsI3b, TOJISIPHAS M HETIOJIIPHAs KOBAJICHTHAS CBSI3b, HOHHAS CBSI3b,
HOH, KaTHOH, aHUOH, PACTBOP, MAacCOBas J0JIs BEIIECTBa (IPOLIEHTHAs KOHIIEHTPAIs) B PaCTBOPE;

®  WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHMYECKMX IOHATHH U NPUMEHATh OTU MNOHATHA IpU
OIKCaHWH BEILECTB U UX IPEBPALICHUN;

®  WCIIOJB30BaTh XUMHYECKYIO CUMBOJIMKY ISl COCTaBJICHHs! (POPMYJT BEIIECTB U YPAaBHEHUH XUMHUYECKUX
peakiuii;

®  OIpEAENATh BAJICHTHOCTh AaTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHUAX, CTCTIEHb OKHCICHUS JJIEMEHTOB
B OMHApHBIX COEAMHEHUSX, MPHUHAJJIC)KHOCTh BEIIECTB K ONpEACIEHHOMY KJIAacCy COEAUHEHUH I0
(dopmynam, BUJ XUMUYECKON CBS3M (KOBaJICHTHASI M NOHHAs) B HEOPIraHUYECKUX COCANHECHUSIX;

e packpeiBatk cMbicn Ilepmomuueckoro 3axkona JI. M. MeHgeneeBa: AE€MOHCTPHUPOBaTh HNOHUMAaHHE
HNEPUOJUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT MX HojoxkeHHs B Ilepuoamdeckoit
CUCTeMe, 3aKOHOB COXPAHEHHUS MacChl BEIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yUCHHS,
3aKoHa ABOrazipo;

e  OIMCHIBATh M XapaKTepH30BaTh TabumuHylo Gopmy [lepnonudaeckoi cucTeMbl XMMHYECKHX HJIEMEHTOB!
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymma (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymma)», mansie u
OoJIbILINE TIEPUO/IbI, COOTHOCUTH 0003HAaUYEHHs, KOTOpbIe UMetoTCsl B Tabuuie «llepuoauyeckas cucrema
xuMHu4yeckux snemeHTtoB J. M. MenneneeBay ¢ 4YHCIOBBIMH XapaKTEpPUCTHKAMU CTPOEHHS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sipa, oOliee YMCIO 3JEKTPOHOB M pacHpeieseHHe HX o
AJIEKTPOHHBIM CJI0SIM);

e  IacCU(PUIMPOBATH XMMHUECKHE HJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMHUUECKHE PEAKIHH (T10 YUCITY
M COCTaBY Y4acTBYIOIIMX B PEAKIMN BELIECTB, MO TEIUIOBOMY 3D PEKTY);

e  XapakTepu3oBaTh (ONHCHIBATH) OONIME XMMHUYECKHE CBOMCTBAa BEIIECTB pPA3JIMYHBIX KIACCOB,
HNOATBEPKJasi OINUCAHHWE NPHUMEPAMU MOJEKYJIAPHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHUMHYECKHX
peakuuit;

e TIPOTHO3UPOBATH CBOICTBAa BENIECTB B 3aBUCHMOCTH OT HMX KAa4eCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAHUS XUMHUUECKNX MPEBPAICHUN B PA3THYHBIX yCIOBHSAX;

e  BBUUCIATH OTHOCUTEIbHYK) MOJEKYJISIPHYH0O M MOJSIPHYIO MAacChl BELIECTB, MAacCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMEHTa 10 (OopMyJIe COCTMHEHHs, MACCOBYIO JIONIO BEIIECTBA B PacTBOpPE, MPOBOANTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKON PEaKIINH;

e IPUMEHATb OCHOBHBIE ONEpPAllUM MBICIUTENLHON JESITENbHOCTH — AaHAlIM3 U CHHTE3, CpaBHEHUE,
000011eHre, CHCTEMAaTH3AINIO, KIACCH(UKAINIO, BBISIBICHUE NMPUYMHHO-CIEICTBEHHBIX CBSI3eH — IUIS
W3yYeHHsI CBOWCTB BEHIECTB M XMMHYECKHX pEAKIUil, €CTeCTBEHHO-HAyYHBIE METOIBl IIO3HAHHUA —
Ha0JoieHne, U3MEpEeHHe, MOJISTMPOBAHNE, YKCIIEPUMEHT (peabHBIN U MBICICHHBII);

e  ClIe0BaTh NpaBMJIaM IOJIB30BAHUS XUMHUYECKOW MOCYIOH M J1a0OpaTOpHBIM 00OPY/ZOBAHHEM, a TaKXKe
MpaBriIaM OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBHU C HHCTPYKIMSIMH TI0 BHIITOJHEHHUIO Ta00OPaTOPHBIX
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XMMHUYECKHX ONBITOB I10 MOJYYESHUIO M COOMPAaHUIO ra3000pa3HbIX BELIECTB (BOJOPOJA M KHCIOPOJa),
MPUTOTOBIIEHUIO PACTBOPOB C ONIPEEIIEHHON MacCOBOM A0el pacCTBOPEHHOTO BELIECTBA, IIAHUPOBATH U
MPOBOIUTH XMMUYECKHE IKCIIEPIMEHTHI 1T0 PACIIO3HABAHMIO PACTBOPOB IIENOYEH U KHUCIOT C TIOMOIIBIO
WHANKATOPOB (JTakMyc, peHoN(TaIenH, METHIIOPAHXK H APYTHE).

K koHumy oOyueHus B 9 Kkjacce INpegMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE MJOJDKHBI OTPa)kaTh

c(OPMHUPOBAHHOCTH Y O0YUAIOIIMXCSI YMEHHH:

®  PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSATHH: XUMHUYECKUI 3JIEMEHT, aTOM, MOJEKyJa, HOH,
KaTHUOH, aHMOH, IPOCTOE BEILECTBO, CJIOKHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTb,
CTENeHb OKHCIICHMS, XUMHYECKas peakuusi, XMMHUUYecKas CBs3b, TEIUIOBOW A(dekT peakuuu, Modb,
MOJIIPHBIH 00BEM, PaCTBOP, HIIEKTPOIUTHI, HEAJIEKTPOIUTHL, SIIEKTPOIINTHIECKAs JUCCOLUALIS, PEaKIINN
WOHHOTO OOMeHa, KaTali3aTop, XUMHYECKOe paBHOBecHE, OOpaTUMBle M HEOOpaTHMBIC pEaKIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEaKIUM, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHHUE U
BOCCTAaHOBJIGHUE, IJIOTPONHUs, aM(OTEPHOCTb, XHUMHYECKas CBs3b (KOBAJCHTHAs, MWOHHafd,
METAUIMIECKasi), KPUCTAIUTMUECKAss PEIETKa, KOPPO3HMS METAIIOB, CIUIABBI, CKOPOCTh XHMHYECKON
peaxuuy, npenensHo gomyctuMast konnenTpanus [1J1K BemecTsa;

e  JUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMMYECKHX IOHSATHH U NPUMEHATh 3TU NOHATUA IpU
OIIMCAaHNH BEIIECTB U UX NPEBPALICHUH;

®  WCIIOJB30BaTh XUMHYECKYIO CUMBOJIMKY JUISl COCTaBJIeHUs! (JOpMyIT BEIECTB U ypaBHEHHH XMMUYECKUX
peakiuii;

®  OIpEAENATh BAICHTHOCTh M CTENEHb OKHCIICHHWS XMMHUYECKUX IEMEHTOB B COCIMHEHHSIX PA3IMYHOTO
COCTaBa, NPHHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy COEAMHEHUH 1Mo QopMynaM, BHUI
XUMHMYECKOH CBA3U (KOBaJICHTHAs!, HOHHAS, METAJUINYECKas) B HEOPraHMYECKUX COCTUHEHUX, 3apsii HOHA
M0 XUMHUYECKOH (hopMyIe, XapakTep cpepl B BOAHBIX PAacTBOpax HEOPTaHWYECKUX COCIMHEHMH, THII
KPHUCTAJUTMYECKOM PEIETKM KOHKPETHOT'O BELIECTBA;

e packpbiBath cMbich [lepuoanueckoro 3axoHa JI. MI. MenzaeneeBa U AeMOHCTPUPOBATh €r0 OHUMAaHUE:
OIUCHIBATh U XapaKTepu3oBaTh Tabnnunyto Gopmy [leproamyeckoil cCHCTEMBbl XUMUYECKUX JJIEMEHTOB!
pa3nuyarh MOHATHA «TJaBHas Hmoarpymnmna (A-rpymma)» u «mmodounas noarpynna (b-rpymmna)», mansie u
OonbpIIME TEPUOJBI, COOTHOCUTH O0O3HAYEHMS, KOTOpPHIE HMEIOTCS B IMEPUOJIUYECKOW Talnuie, ¢
YHCJIOBBIMU XapaKTEPUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB | 3apsif sapa, odiiee
YHCIIO IEKTPOHOB U PACHPE/ICICHHE UX I10 AJIEKTPOHHBIM CIIOSAM), OOBSICHATH 00IINE 3aKOHOMEPHOCTH B
W3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COCAMHEHUH B Ipeesiax MajbIX NEPHOIOB M TTIaBHBIX TOATPYIII C
y4ETOM CTPOEHUS UX aTOMOB,

e  KIacCU(PUIMPOBATH XMMHUECKHE HJIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XUMUUECKHE PEAKIHH (T10 YUCITY
M COCTaBy Y4YacTBYIOIIMX B DEAaKIMM BEIIECTB, IO TEIIOBOMY 3(PQeKTy, M0 M3MEHEHHMIO CTeNeHei
OKHCJICHUS XUMHUYECKHX JIEMEHTOB);

®  XapakTepu30BaTh (OIHCHIBATH) OOIIME M CHEHU(PUYECKNE XUMHYECKHUE CBOMCTBA MPOCTBIX M CIIOKHBIX
BEILIECTB, [TOTBEP>K/1asl ONMCAaHNE TPUMEPaMH MOJICKYJIIPHBIX ¥ HOHHBIX YPaBHEHHH COOTBETCTBYIOIINX
XMMHUYECKUX peaKiuii;

®  COCTaBJIATh YpPaBHEHHUS DSJIEKTPOJUTHYECKONH AHUCCOLHMANIMU KHUCIOT, IIEJIoOYedl M CoJeH, MONHbIE WU
COKpalIéHHbIE ypaBHEHHWsS pEaKUUi HOHHOTO OOMEHa, YpaBHEHWS peaknuii, MOATBEPIAIONINX
CYIIECTBOBAHNE T€HETHUYECKON CBA3H MEX/y BEIIECTBAMH Pa3IMYHBIX KIIACCOB;

®  PacKphIBaTh CYIIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIHH IOCPEACTBOM COCTaBICHHUS
3JIEKTPOHHOTO OajlaHca 3THX PEeaKIuii;

e TPOrHO3MPOBATH CBOWCTBA BEHIECTB B 3aBHCHMOCTH OT HX CTPOCHHS, BO3MOXKHOCTH HPOTEKaHMS
XUMHMYECKHX MPEBPAIICHUH B Pa3INYHBIX YCIOBHIX;

®  BBUHCIATH OTHOCHUTEIBHYI0 MOJEKYIAPHYI0O M MOJSIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XMMHYECKOTO 3JIEMEHTa 10 (hOpMyJie COSIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBAa B PAacTBOpE, NPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKON PEaKIINH;

e coOmromaTh MpaBHiIa MOJIH30BAHUS XUMHYECKOH MOCYA0H M TabopaTOpHBIM 00OpYIOBAaHHEM, a TaKXKe
NpaBuIa OOpaIeHNs ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIMSIMHU TI0 BHIIIOJIHEHHIO JIAOOPaTOPHBIX
XMMHYECKHX OMBITOB IO TOJIyYSHUIO ¥ COOMpPaHMIO Ia3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHCIIOTO
rasa);

e IPOBOAUTH PEAKIMH, MOATBEPKIAIOIINE KAUECTBEHHBIM COCTaB Pa3IMUYHBIX BEILECTB: PAclO3HABaTh
OIIBITHBIM ITYyTEM XJIOPHJI-, OpOMHI-, HOAMA-, KapOoHaT-, docdar-, CHINKAT-, CyIb(aT-, THAPOKCHUI-

[okymeHT co3aaH B anekTpoHHo chopme. Ne 30 ot 27.10.2025. cnonnutens: LWamcetanHosa ©.[1. 0 AIEKTPOHHbINA
CrpaHunua 12 n3 21. CTpanuua cosaaxa: 27.10.2025 12:08 =¥ TATAPCTAH



WOHBI, KaTHOHBI aMMOHHS W HMOHBI HM3YYEHHBIX METAJUIOB, HPHCYTCTBYIOIIME B BOJHBIX PacTBOpax
HEOPraHUYECKHUX BEILECTB;

¢ TPUMEHSTH OCHOBHBIC OIEPAIlMM MBICIUTENBHONW JEATEIBPHOCTH — AaHAJlW3 W CHHTE3, CPAaBHCHHE,
00001IeHNEe, CHCTEMATH3ALUIO, BEIABICHUE MPUINHHO-CICICTBEHHBIX CBA3EH — ISl M3Y4EHHS CBONCTB
BEILECTB M XMMUUECKHX PEAKLUi, eCTeCTBEHHO-HaY4YHbIE METOIbI TO3HAHHS — HAOJIIOICHNE, N3MEPEHNE,
MOJICTIMPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIA U MBICIICHHBIH).
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Kpurepuu onieHUBaHHS 10 XUMUU
Ommemka yueHu4eckux 0eticmsuil.

B cootBeTcTBHM C TpeOOBaHUSIMHU CTAHIAPTA IO XUMHUHU U BBIOPaHHBIX U3 (peaepabHOrO CIUCKa y4eOHHKOB
Y4UTENIb XUMHUH BO BpEMsI IPOBEPKH U KOHTPOJIS 3HAHUH MO NMpeIMEeTy MOXKET OPUEHTHPOBATHCS HA CIEAYIOINE
YPOBHH.

Ilepewiii ypogens - peIpOAyKTUBHBIN. BIONHEHNE 00yJarOIIMMUCS 3aJaHUH 3TOTO YPOBHS OITUPAETCSI B OCHOBHOM
Ha MaMATh. JJOCTIKEHNE 3TOTO YPOBHS NMPEAIONAaraeT y yJalnuxcs:

- 3HaHWE Ha3BaHUH OTAEJIBHBIX XUMHIECKUX 3JIEMCHTOB, BEIIECTB U PEaKIIHH;

- YMEHHE YCTHO WJIM TMCbMEHHO ONMCHIBATH XUMUYECKHUE (haKThI, TOHSTHUS WIN SBICHUS (PEaKIHN);

- MIOHUMaHKE POJIH, 3HAYCHUS WIN IIPIMEHEHUSI OTJETIBHBIX XMMHUUECKHIX BEIIECTB HITH PEAKIUH;

- IPUMEHEHNE XUMUYECKONH CUMBOJIMKH - XUMHYECKHX 3HAKOB, (POPMyT 1 ypaBHEHUH;

- 3HaHHE HEKOTOPBIX UCIIOJIb3YEMBIX B XMMUH NPUOOPOB, yMEHHE COOMPATh MPOCTEHIIINE U3 HUX U HCIIOIb30BaTh
MPY BBIIOJHEHUU XUMHUECKOT0 SKCIIEpPUMEHTA.

Jl1s1 TpoBepKY 3HAHUM U YMEHUH, COOTBETCTBYIOLIUX IEPBOMY YPOBHIO, HCIIOJIB3YETCS PENPOyKTUBHBIA BUJ
3aJlaHNM, PEANOIAraloIui BOCIPOU3BEACHUE YUaIUMUCS OTAEIbHBIX 3HAaHUN U yMeHul. [IpoBepka nepBoro
YPOBHS 3HaHHUH JIETKO OCYyIIECTBIAETCA (OPMaMH aBTOMAaTH3HPOBAHHOTO YUETa.

Bmopoii yposens - npoyKTUBHBIN. JIOCTH)KEHHE 3TOTO YPOBHS IPEIIONATACT Y yUaITUXCS:

- MOHUMaHKEe (POPMYITHPOBOK BXKHEHIIINX XMMHUUECKHUX MTOHATHH, 3aKOHOB, TEOPHH 1 IPUMEHEHHE HX B
AQHAJOTUYHBIX CUTYaIVSIX;

- YMEHHE YCTaHABIMBATH B3aHMOCBA3b MEXK/y COCTAaBOM, CTPOCHHEM H CBOICTBAaMH XUMHYECKUX BEIECTB;

- YMEHHE IPOBOJUTH PAacUEThl IO XUMUIECKUM (POPMYJIaM U YPaBHEHHSIM;

- YMEHHE CaMOCTOSTEIBHO MPOBOANTE XUMHUYECKUI SKCTIEPUMEHT 110 HHCTPYKIIMN YIeOHUKA WU 110 YKa3aHHUIO
yuuTtens ¥ GUKCHUPOBATh €ro Pe3yJbTaThl.

Jlyist ipoBepKU YMEHHS TPUMEHSTh 3TH 3HAHUS B yUCOHO MPAKTUKE UCTIONB3YIOTCS 3aJaHHsl, BBITOJHEHUE KOTOPBIX
BO3MOXHO HE TOJILKO HA OCHOBE IIaMsITH, HO U HA OCHOBE OCMbICiIeHUs. [103TOMY Hapsaay ¢ ICUXOJIOTHYECKOM
onepanueil BOCIPOU3BEACHUS LIMPOKO UCIIONIB3YIOTCS Y3HABAHUE U SIBJICHUE NIEpeHoca. [[i1s BBINOJTHEHUS TaKUX
3a/1aHuil TpebyeTcst 6ojiee HaNPsHKeHHAs: MBICITUTENbHAS JeSITEIbHOCTh YUaIUXCs, YeM MPH BBITIOJIHEHUU 3aJaHUI
Ha [IepBOM ypOBHE.

Tpemuii ypoeens - TBopueckuii. JloCTIXEHHUE 3TOTO YPOBHS IPEJIONATACT y 00YJaIOMNXCSI:

- YMCHHUEC NPOTrHO3UPOBATH CBOMCTBa XUMHYECKUX BEIICCTB HA OCHOBE 3HAHUS 00 UX cocTase u CTPOCHUH H,
HaO60pOT, npeanojaratb CTpOCHUE BEIIECTB HA OCHOBC UX CBOﬁCTB;

- IOHUMAHUEC (1)aKTOp0B, MO3BOJAOMIUX YHPABJIATE XUMUYCCKUMU PCAKIIUAMUA (CKOpOCTLIO, HalpaBJICHUEM,
BBIXOJIOM TIPOAYKTA);

- YMCEHHUEC NPOCKTUPOBATL, OCYIICCTBIIATH XUMHUYECKHI SKCIICPUMCHT, a TaKKE (I)I/IKCI/IpOBaTL 1 aHAJIU3UPOBATH CTO
pEe3yIbTaTHI;

- YMEHHE OPHEHTUPOBATHCS B IIOTOKE XMMHUYECKOI HH(OpMAaLInK, ONpeIeNaTh HCTOYHHKH HEO0OX0IMMOit
I/IH(i)OpMaI_lI/II/I, nonyanb e, aHaJ'II/I?,I/IpOBaTI), J1eJIaTh BBIBOJbI HA €€ OCHOBE U Hpe)ICTaBH)ITB B COOTBGTCTByIOHIefI
(opwme;

- YMEHHE OCO3HAaBaTh BKJIAJI XUMHHU B (DOPMHUPOBAHHUE LIEJIOCTHOM €CTECTBEHHOHAYYHOH KapTUHBI MUpA.

Jlis ipoBepKy 3HAHUH, COOTBETCTBYIOIINX TPETHEMY YPOBHIO, M YMEHUS IPIMEHATh X B YUeOHOH MPaKTHKE
HCIIOJIB3YETCA pe(i)J'IGKTI/IBHHﬁ BH]] 3a11aHm71, BBITIOJTHEHUE KOTOPBIX OMMUPACTCA HA PENPOAYKTUBHBIC 3HAHUA, HO
Tpe6yeT FHyGOKOFO OCMBICJICHUA, BJIaJICHUA JIOTHYCCKUMU TpUEMaMHU yMCTBeHHOI\/'I ACATCIIBHOCTHU (aHanm, CHHTC3,
00001IeHNe, KOHKPETU3allusl, CpaBHEHUE, a0CTparupoBaHue, KiracCuUKaIs)

Ornenka "5" craBuTCS B Cirydae:

1. 3HaHus, HTOHUMaHMS, TITyOMHBI YCBOGHHS 00YyYaloInMcs BCero 00bEMa IporpaMMHOT0 MaTepHaa.
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2. YMeHUs BBLACIATH INIaBHBIE MIOJ0KEHHS B M3yUYCHHOM Marepualle, Ha OCHOBaHUH (DaKTOB M IPUMEPOB 000011aTh,
JieTIaTh BBIBOBI, YCTaHABIMBATh MEXKIIPEAMETHBIE 1 BHYTPUIIPEIMETHBIE CBS3U, TBOPYECKH IIPHUMEHSIET
MOJIy4YEeHHBIE 3HAHKS B HE3HAKOMOI CUTYyaIuH.

3. OrcyTcTBHE OUIMOOK M HEOYETOB IPH BOCIIPOU3BEICHUHN N3yUYSHHOTO MaTepHaa, MPH YCTHBIX OTBETAaX
yCTpaHEeHHE OTIEIbHBIX HETOYHOCTEH C IIOMOIIBIO JOMOJIHUTEIBHBIX BOIIPOCOB YUUTEs, COOIIOICHUE KYJIBTYPBI
MICbMEHHON M YCTHOM pedn, MpaBuil 0(OpPMIICHHS MICEMEHHBIX PaboT.

Orenka "4":

1. 3HaHMe BCEro M3YYEHHOT'O MPOrPaMMHOT0 MaTepHaa.

2. YMcHHUH BBIICTATH TNIABHBIC TIOJI0KECHUS B U3YYEHHOM MaTepuaie, Ha OCHOBaHUU (PaKTOB U MIPUMEPOB 0000IIAaTh,
JlenaTh BBIBOJIbI, YCTAHABIMBATh BHYTPUIIPEIMETHBIE CBS3H, IPUMEHSThH MOJIyUCHHbIC 3HAHUS Ha TTPAKTHKE.

3. HesnauutenbHble (HErpyObIie) OMMOKY M HEAOUETHI IPU BOCIIPOU3BEACHUH U3YUYEHHOIO MaTepHana, COOM0ICHNE
OCHOBHBIX IPaBWJI KYJIbTYPBI TUCEMEHHOM M YCTHOW pevH, MPaBMII 0(POPMIICHHUS MUChMEHHBIX padoT.

Onenka "3" (ypOBEHB IpeICTaBICHHIH, COYECTAIOMNXCA C 3JIEMEHTAMH HAYYHBIX TOHATHH ):

1. 3HaHMe ¥ yCBOCHHE MaTepHala Ha YPOBHE MUHUMAIBHBIX TPeOOBAHUH POTPaMMBI, 3aTPyIHEHUE TIPH
CaMOCTOSITEIFHOM BOCIIPOU3BEIEHHHN, HEOOXOIMMOCTE HE3HAYNTEHHOM TIOMOIIH TIPETIOIaBaTe]Is.

2. YMenue paboTaTh Ha YPOBHE BOCIPOU3BEAEHHS, 3aTPYAHEHUS TPU OTBETAX HA BUIOM3MEHEHHBIC BOTIPOCHI.

3. Hanuuwme rpy6oii OInOKH, HECKOIBKUX HErPYOBIX PH BOCIIPOM3BEICHNH H3YYEHHOTO MaTepHaa,
HE3HAYHTEIBHOE HECOOIIIOIEHHE OCHOBHBIX TPABHJI KyJIbTYPhl MIMCHbMEHHON U YCTHOU peun, MPaBHI 0(pOPMIIEHHS
MUCBMEHHBIX PaboT.

Omenka "2":

1. 3HaHHe U yCBOGHHE MaTepyaia Ha ypPOBHE HH)KE MHHUMAIIBHBIX TPEOOBAHUIA IPOrPaMMBI, OTACIIBHBIC
HpeaCTaBlIeHHS 00 M3YUYCHHOM MaTepHae.

2. OrcyTcTBUE yMeHHH paboTaTh Ha YPOBHE BOCIPOU3BEACHHS, 3aTPYAHEHNUS IPH OTBETaX HA CTaHAapTHHIC
BOIIPOCHI.

3. Hanuune HEeCKONBKUX TPYOBIX OMIMOOK, OONBIIOrO YMciia HErpyObIX MPU BOCIIPOU3BEICHUN U3yUYSHHOTO
Marepuasa, 3Ha4UTeIbHOe HECOOII0ICHHE OCHOBHBIX ITPAaBWII KYJIBTYPbI IMCBMEHHOW U YCTHOM pe4H, IpaBuil
odopmIteHHs1 MUCHMEHHBIX paboT.

Ouenka "1":

CraBuTCs 32 MOJHOE HE3HAHHE M3YyYSHHOI0 MaTepuaia, OTCYTCTBHE JIEMEHTAPHBIX YMEHHIT U HABBIKOB.

Ouyenueanue ycmHozo omeema.
Omnenka "5" cTaButcs, eciau 00yJaromniCs:

1. IToka3sIBaeT riryOOKOE U MOJTHOE 3HAHHE M TIOHMMaHNE BCero 00bEéMa IpOrpaMMHOTO MaTepHaa; IOJIHOe
MOHMMaHHE CYITHOCTH pacCMaTpUBAEMBbIX ITOHATHH, SBICHUH U 3aKOHOMEPHOCTEH, TEOPHii, B3aMMOCBSI3€H;

2. YMeeT COCTaBUTh IOJHBII U TPaBWIILHBIM OTBET HAa OCHOBE M3YUYEHHOTO MaTepHaa; BhIJCISTh TIIaBHbIE
TMIOJIOKEHHUSI, CAMOCTOSITENILHO MOJITBEPIKAATh OTBET KOHKPETHBIMH PUMEpaMHU, (haKTaMi; CaMOCTOSTENIbHO 1
apryMEHTHPOBAHO JIeNIaTh aHAII3, 0000IIEHNS, BEIBO/IBL. Y CTAHABIIMBATH MEXKIIPEIMETHbIE (Ha OCHOBE paHee
MpHOOPETEHHBIX 3HAHWH) ¥ BHYTPHUIIPEIMETHBIE CBA3H, TBOPUECKHU MPUMEHSATH ITOTyUYCHHbIE 3HAHUS B HE3HAKOMOIt
cutyaiuu. [lociaenosarensHo, 4ETKO, CBSI3HO, 000CHOBAHHO U 0€30IIMO0YHO U3JIaraTh y4eOHbIH MaTepHa; 1aBaTh
OTBET B JIOTHUECKON MOCIEJOBATEIIEHOCTH C UCIIOJIb30BAaHUEM MIPUHATON TEPMUHOJIOTHH; JefIaTh COOCTBEHHBIE
BBIBOJIBI; POPMYIHPOBATH TOYHOE OIIPEAeSICHIE U HCTOJIKOBAHNE OCHOBHBIX IOHITHI, 3aKOHOB, TEOPHH; IIPH OTBETE
HE MOBTOPATH JIOCJIIOBHO TEKCT Y4eOHMKA; N3J1araTh MaTepHall JINTEPaTypHbBIM S3bIKOM; IPABHILHO U 0OCTOSATEIHHO
OTBEYaTh Ha JOTOJIHUTENILHBIE BONIPOCH! yuuTensd. CaMOCTOSATENHHO U pallMOHAILHO MCIIONIB30BATh HATJISTHbIC
1oco0Ows1, CIIpaBOYHbIE MaTepHaIbl, yUeOHHK, TOTIOJHUTEIbHYIO JUTEPATypy, IEPBOUCTOUHUKH; TPUMEHSTh
CHCTEMY yCJIOBHBIX 0003HaYCHUH IIPH BEJCHNH 3aIMCEl, CONPOBOXKAAIOIINX OTBET; UCIIOIb30BAHNE JUIs
JIOKa3aTeNbCTBA BBIBOJIOB U3 HAOJIOICHUH U OIIBITOB;

3. CamocCTOSATENBEHO, YBEPEHHO U OE€30IIMO0YHO MPUMEHSET MOTydeHHbIC 3HAHUS B peIICHUH Ipo0IeM Ha
TBOPUYECKOM YPOBHE; JOIyCKaeT He 00JIee OAHOTO HEA04YETa, KOTOPBII JIErKO HCIPaBIISIeT M0 TPEOOBAHUIO YUHUTES;
nMeeT HeoOXOJUMbIe HaBBIKH PabOThI ¢ MpHOOpaMu, YepTeKaMi, CXeMaMH U rpaduKkaMu, COMyTCTBYIOIIUMHI
OTBETY; 3aIUCH, CONIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHMSIM.
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Ornenka "4" craBuTCS, €ClIi 00yJarOUHCS:

1. [Toka3bIBaeT 3HaHUS BCETO U3yUEHHOTO IPOrPAMMHOI0 MaTepuana. J{aéT MoJHbIM U IPaBUWIbHBIN OTBET HA
OCHOBE M3YyYCHHBIX TEOPHUH; HE3HAYUTEIbHbIC OITMOKH U HEAOUETHI IPH BOCTIPOM3BEACHUH N3yUCHHOTO MaTepHana,
oIpezieIeHusl OHATHH Jall HEeoJIHbIe, HEOOIbIINE HETOYHOCTH P UCIIOJIb30BAHNH HAYYHBIX TEPMHUHOB HIIH B
BBIBOJIaX M 000OLICHUIX U3 HAOIOJICHUH U ONBITOB; MaTepuall U3JlaraeT B ONPECIICHHON JIOTHYeCKON
TMIOCJIE/IOBATENILHOCTH, IIPU 3TOM JIOIYCKAaeT OAHY HerpyOyto ommOKy WM He OoJiee AByX HE0YETOB M MOXKET UX
UCIIPaBUTh CAMOCTOSITENILHO MTPH TPEOOBAHUHN MJIH IIPU HEOOJBIION TOMOIIH MPEIOaBaTeNs; B OCHOBHOM YCBOMII
yueOHBII MaTepual; OATBEPXKAAET OTBET KOHKPETHBIMH ITPUMEpPaMu; MPABUIILHO OTBEYAET Ha JIONOJIHUTEIIbHBIC
BOIPOCHI yUUTEIS.

2. YMeeT caMOCTOSTEIbHO BBIJCTATh TIIABHBIE MTOJI0)KEHNS B M3yUYEHHOM MaTepHale; Ha OCHOBAHUH (HaKTOB U
pUMEPOB 0000IIaTh, 1e1aTh BBIBOJIBI, YCTAaHABINBATH BHYTPUIIPEIMETHBIE CBSI3U. [IpUMEHATH NOTydCHHBIC 3HAHHS
Ha MPaKTHKE B BUJOM3MECHEHHON CUTYAIMH, COOJIIOAAaTh OCHOBHBIE NIPABMIIA KYJIbTYPBI YCTHOH pedn U
COIPOBOXKIAIOIIEH MUCbMEHHOM, HCII0JIb30BATh HAYYHBIEC TEPMHUHBI;

3. He obnamaet 10CTaTOYHBIM HABBIKOM Pa0OTHI CO CIIPABOYHOHN TUTEPATYPOil, yUeOHUKOM, IEPBOUCTOUHHKAMU
(npaBunbHO opueHTUpYeTCA, HO paboTaeT meanieHHo). [lonyckaeT Herpybble HapylweHUa npasua opopmaeHun
NMUCbMEHHbIX paborT.

Omnenka "3" cTaButcs, eciau 00yJaromnHCs:

1. ycBOMIJI OCHOBHOE COZIeprKaHNE yueOHOT0 MaTepHana, UMeeT poOebl B YCBOCHUN MaTepHaa, He
MPENATCTBYIONINE AaTbHEHIIIEMY YCBOCHHIO IPOIPaMMHOTO MaTEepHaa,;

2. MaTepuai u3araeT HeCUCTEMAaTU3NPOBAHHO, (PparMEHTapHO, HE BCET/a IIOCIIEI0BATENBHO;

3. IOKa3bIBaET HEAOCTATOUHYIO C(HOPMUPOBAHHOCTh OTJEIBHBIX 3HAHMH 1 yMEHHH; BHIBOJBI X 0000IIEHIS
apryMeHTHpYeT cliabo, TOMyCKaeT B HUX OLIHOKHU.

4. NOMyCTUII OIIMOKK ¥ HETOYHOCTHU B HCIIOJIb30BaHMH HAYyYHOI TEPMHHOJIOTHH, ONPEACICHUs MOHATHI nai
HEI0CTaTOYHO YETKUE;

5. HE UCTOJIb30BAJI B KAUECTBE JI0KA3aTEIbCTBA BBIBOABI K 0000IICHUS U3 HAOMI0ACHUH, (DAaKTOB, OTBITOB MU
JIOIYCTMJI OLIMOKH NPU MX WU3JI0KCHUH;

6. MCTIBITHIBACT 3aTPyAHCHUS B IPUMEHEHUHU 3HaHUH, HEOOXOMMBIX IJIsl PELICHUS 337124 Pa3IMYHbIX TUIIOB, IPU
00BSCHEHNH KOHKPETHBIX SIBIICHUI HAa OCHOBE TEOPHUH U 3aKOHOB, WJIM B TIOATBEPIKICHUN KOHKPETHBIX IPUMEPOB
MPaKTHIECKOTO IIPIMEHEHUS TCOPHH;

7. OTBEUaeT HEMOJIHO Ha BOIIPOCHI yuuTess (YIycKasi H OCHOBHOE), HJIM BOCIIPOMU3BOIUT COAEPKAHNE TEKCTa
yueOHHKa, HO He0CTaTOYHO NOHUMAET OTAe/IbHble NONOXKEHNA, UMEelOLLME BaXKHOE 3HaYeHNe B 3TOM TEKCTE;

8. 00HapyXHMBaeT HEJOCTATOYHOE IOHUMAaHNE OT/IEIbHBIX MOJIOKEHUH PH BOCIIPOU3BECHUN TEKCTA YIeOHNKA
(3ammceit, MEPBOMCTOUYHMKOB) MIIM OTBEYAET HEIIOJIHO HA BONPOCH YUUTEIS, JOMYCKask OJHY-/Be rpyObie ONIHOKH.

Omnenka "2" cTaBuTCs, €Cu 00yJarOIIUHC:

1. He YCBOWII M HE pacKPBUI OCHOBHOE COJICp)KaHHUE MaTepHaa;

2. He JeJaeT BEIBOJOB U 0000IIEHU.

3. He 3HACT U HE MIOHUMAET 3HAYUTEIBHYO HJIM OCHOBHYIO YacTh MPOTPAMMHOTO MaTepHalia B IpeIerax
MOCTAaBJICHHBIX BOIIPOCOB;

4. nmeet cabo copMHUPOBaHHEIC U HETIOJNHBIC 3HAHHS U HE YMEET MPUMEHATh UX K PEIICHHIO KOHKPETHBIX
BOIIPOCOB | 3aJ1ad 110 00pas3Iry;

5. ipu oTBeTe (Ha OJJMH BOIIPOC) JOMyCKaeT OoJiee ABYX IpyObIX OMMOOK, KOTOPBIC HE MOYKET UCIIPABUTH JaKe MPU
MOMOIIH YUUTEIIS.

IIpumeuanue.

ITo OKOHYaHUHU YCTHOTO OTBETA 00YYAIONIETOCs MEAaroroM Maércst KpaTKuil aHaau3 OTBETa, OOBABISICTCS
MOTHBHUPOBAaHHAsS OLICHKA. BO3MOXKHO NPUBJICUCHHE APYTHX YUANTUXCS IS aHAIM3a OTBETA, CAMOAHAIIN3,
MPE/IOKCHIE OLICHKH.

themca CaAMOCmoaAmesibHblX NUCOMEHHbBIX U KOHmp0ﬂbelxp060m.

Orenka "5" craBurcs, ecian o0ydJaromniCs:

1. BeImOSTHWI paboTy 6€3 omubOoK U HeJIOUETOB;

2. nomycTHiI He 6oyiee OHOTO HEeA0YEeTa.

Ornenka "4" craBuTCS, €cJii 00yJalOIUIACS BBIMOJHAI padOTy MOJHOCTHIO, HO JOMYCTHI B HEH:
1. He Goree omHOM HEerpyOoi OIMOKH U OAHOTO HEJA0YETa,;
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2. wnu He 0oJee ABYX HEIOYETOB.

Ounenka "3" cTaBuTCS, €CJIM 00YYAIONIMICS TPABUIILHO BBIIIOJIHIII HE MEHEE TIOJIOBUHBI paOOThI MITH JOIYCTHIL:

1. He Oonee ABYX rpyOBIX OLIIMOOK;

2. wi He Oosee o1HOM rpy0oi 1 0HOM HEerpy0oil OMOKH U OHOTO HEA0YETa;

3. wu He OoJiee ABYX-TpeX HErpyObIX OIINOOK;

4. nnu ogHOM HerpyOoii OMMOKK U TPEX HEIOUETOB,

5. WM TIpH OTCYTCTBUH OLIMOOK, HO IPU HAJIMYNH YETHIPEX-TIATH HEJOYETOB.

Orenka "2" cTaBuTcs, ecian 00yJaromnHCs:

1. momycTHi 9KCIo OmMOOK U HEOUETOB MPEBOCXOIAIIEE HOPMY, IPH KOTOPOH MOXKET OBITH BHICTABIICHA OLICHKA
11311;

2. WK €CIIU NMPaBUIBLHO BBINOIHII MEHEE IOJIOBUHBI pabOTEHI.

IIpumeuanue.

1.Yuurens uMeeT NpaBo MOCTABUTH 00yYarOMEMyCsl OLEHKY BBIIIE TOH, KOTOpas MpeycMOTpeHa HOPMaMH, €CIn
YYEHHKOM OPHI'MHAIILHO BBINOJIHEHA paboTa.

2. OLEHKH ¢ aHAJIU30M JIOBOJISTCS JI0 CBEICHHS 00YUAIOIIUXCs, KaK MPAaBUIIO, Ha OCIIENYIOIEM YPOKE,
npegycMmaTpuBaercs pabota Hag owmnbkamu, yctpaHeHue npobenos.

Ouyenka 6binonHeHUsA npaKmuiecKkux (1ad6opamopHsix) padom, onviimoe no npeomeman.

Onenka "5" cTaBUTCS, €CJIM 00YYAFOLIHIACS:

1. mpaBUJIBHO OMpeAeIui LeNb OIbITa;

2. BBIIIOJIHII paboTy B IOJHOM 00bEeMeE ¢ COOJI0IeHneEM HEOOX0AMMOIT MOCIeI0BaTENbHOCTH POBECHUS OIBITOB U
U3MEpeHuil;

3. caMOCTOATENBHO M PallMOHATIBHO BBIOpAI M MOATOTOBMII JI ONBITa HEOOXOMMOE 000pyI0BaHKE, BCE OIIBITHI
MPOBEJ B YCIIOBUSX M PEXKHMaX, 00ECIIEUHBAIOIIUX MTOJyYeHHE PE3yIbTaTOB U BBIBOJIOB C HAMOOJBIIEH TOYHOCTHIO;
4. Hay4HO TPaMOTHO, JJOTUYHO OIHCaN HAOIIOACH!US U c(hOPMYIJIMPOBAI BEIBOJBI U3 OIBITa. B mpencraBieHHOM
OTYeTe MPaBHIBHO U aKKYPATHO BBITTOJIHHII BCE 3aIMCH, TaOINIBI, PUCYHKH, YEPTEXH, TpadrKn, BEIYUCICHUS U
CJIeNall BBIBOBI;

5. IpaBUIIFHO BBHIMTOHUII aHAJTH3 IMOTrpenrHocTe (9-11 kmaccer).

6. TIPOSIBIISICT OPTaHU3AMOHHO-TPYXOBbIE YMEHHS (MOAAEP KUBAET YUCTOTY Pabodero Mecra 1 IMopsI0K Ha CTOJIE,
9KOHOMHO HCHOJIB3YET PACXOIHBIE MATEPHAIIbI).

7. SKCIEPUMEHT OCYIIECTBIISIET M0 IUIaHy C yU4eTOM TeXHHUKH 0e30MaCHOCTH U NMPaBUJI paboTHI ¢ MaTepHaIaMU U
o6opyoBaHuEM.

Orenka "4" cTaBUTCS, €M 00YYAIOIIANACS BBHITIOIHUI TPEOOBaHUS K OleHKe "5", HO:

1. OIBIT IPOBO/IMII B YCIIOBUSIX, HE 00ECIIEUHBAIOIIUX JIOCTATOYHON TOYHOCTH U3MEPEHUIT;

2. wn OBUIO AOMYIICHO Ba-TPH HEA0YETa,

3. unu He OoJiee OAHON HerpyOoi OMMOKY U OJJTHOTO HEJI0UETa,

4. WM SKCTIEPUMEHT NTPOBEJICH HE TOJHOCTHIO;

5. nu B onMcaHny HaOMIOEHNH U3 ONBITA JOITYCTHII HETOYHOCTH, BHIBOJIBI CZETIaJ HEeTIOIHBIE.

Omnenka "3" cTaBuTcs, eciau 00yJaromuiCs:

1. IpaBMIIEHO OIIPEAEINI LETh OIBITa; PA0OTY BBIIOJIHSIET IIPAaBUIBHO HE MEHEE YEM HAIOJOBHHY, OHAKO 00BEM
BBITIOJTHEHHOM YacTH TaKOB, YTO TO3BOJISIET ITOJIYUIHUTh ITPABIWIILHBIE PE3YJIBTAThl M BBIBOJIBI 10 OCHOBHBIM,
NPUHIMITHAIBHO BOKHBIM 33/1a4aM paboThl;

2. wim ogbop 06opyAoBaHMA, 0OBEKTOB, MATEPHAJIOB, a TAKXKe PaOOTHI [0 HAaYaIy OIBITAa IIPOBET C TOMOIIBHIO
YUUTEIS; WK B XOJIe IPOBEJICHMUS ONBITA U U3MEPEHHUI1 ObUIN JIOMYIIEHbI OIIMOKN B OTIMCAHUH HAOMIOICHUA,
(hopMyJIMpOBaHHUH BBHIBOIOB,;

3. OTBIT IPOBOJMJIICS B HEPAITMOHAIBHBIX YCIIOBHSX, YTO IPUBEJIO K MOJIYYCHUIO PE3YIbTATOB C OOJIBIIEH
MOTPENIHOCTBI0; WK B OTYETE OBUIN JIOMYILIEHBI B 00IIEH CI0)KHOCTH He OoJiee ABYX OMIMOOK (B 3alHCAX SIUHHII,
M3MEPEHUSIX, B BBIYUCICHUAX, TpaduKax, Tabnnnax, CxeMax, aHajinu3e MOTrPEIIHOCTe! | T./.) He IPUHIUITHAIBHOTO
JUISL TaHHOW paboThI XapakTepa, HO ITOBJIMSBIINX Ha PE3YJIbTaT BHIIOJIHEHN)S; MM HE BHITIOJIHEH COBCEM MITH
BBITIOJTHEH HEBEPHO aHAJIN3 MTOTPEITHOCTEH;

4. nomyckaeT rpy0yIo ommOKy B X0/1€ SKCIIepUMeHTa (B 00BbsICHEHHH, B 0()OPMIIEHUH PabOTHI, B COOIIOICHUH
NPaBHJI TEXHUKH 0€3011acCHOCTH IpH paboTe ¢ MaTepuaiaMu U 000py10BaHHEM ), KOTOPasi HCIIPABIISIETCS 110
TpeOOBAHUIO YUUTEIIS.

Orenka "2" cTaBuTcs, ey 00yJaromUHCs:

1. He ompeneHI CaMOCTOSTENBHO LIENb OIBITA; BRIITOIHIII paboTy HE MOTHOCTHIO, HE MTOATOTOBII HY)KHOE
obopysoBaHue U 00bEM BBITIOJIHEHHON YacTH PabOThI HE MTO3BOJISET CACIATh IPABUIILHBIX BHIBOJIOB;

2. VJIH OTIBITHI, U3MEPEHUS, BEIYMCIICHHSI, HAOIIOICHHS TIPOU3BOIMIINCH HEIIPABHIIbHO;

3. wiH B XoJie paboThI U B OTYETE OOHAPYKUIIMCh B COBOKYITHOCTH BCE€ HEIOCTATKH, OTMEUYEHHBIE B TPEOOBAHUAX K
ouenke "3";
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4. nomyckaert nBe (1 O6osee) rpyObie OMMOKA B XOJI¢ IKCIICPUMEHTA, B O0BICHCHHUH, B 0(OPMIICHIH PabOTHI, B
cOOJII0/IEHUN TIPAaBIII TEXHUKU 0€301acHOCTH P paboTe ¢ BelecTBaMU M 000py10BaHHEM, KOTOPBIE HE MOXKET
UCIIPAaBUTh Jaxe 10 TPEOOBAHUIO YUUTEIISL.

Ouyenka ymeHuili nPo6oOUmMs HAOAI00CHU .

Onenka "5" cTaBUTCS, €CJIM 00yYaArOIHIACS:

1. IpaBUIIBHO 1O 3aJaHUIO YUUTEIS IPOBET HAOIOCHUE;

2. BBIJIENWII CYIIECTBEHHBIE IPU3HAKH Yy HAO0JaeMoro oobeKTa (Imporecca);

3. JIOTHYHO, HAYYHO TPaMOTHO O(OPMIII pE3yIbTaThl HAOMIOICHUH U BEIBOJIBL.

Omenka "4" cTaButcs, eciau 00yJaromuiCs:

1. IpaBUIIBHO 1O 3aJaHUIO YYUTEISI IPOBET HAOIOCHUE;

2. IpY BBIICTICHUHN CYIIECTBEHHBIX IPU3HAKOB Y Ha0IF01aeMOro 00bekTa (Iporiecca) Ha3Bajll BTOPOCTEIICHHBIE;
3. mormycTHi HeOpeXHOCTh B 0POPMIICHHN HAOJIOICHUH U BBIBOJIOB.

Onenka "3" cTaBUTCS, €CJIM 00YYArOIHIACS:

1. morycTHI HETOYHOCTH | 1-2 OIIMOKY B IPOBEACHUH HAOIIIOACHHUHN 110 3aJaHUI0 YUUTEJISL;

2. TIpY BBIJIEJICHNH CYLIECTBEHHBIX IIPH3HAKOB y Ha0I01aeMoro 00beKTa (Tpoliecca) BBIISINII UMb HEKOTOPHIE;
3. momyctun 1-2 o6k B ohopMIileHUH HAOIIOICHUI U BHIBOJIOB.

Onenka "2" cTaBUTCS, €CJIM 00YYaArOIHIACS:

1. gomycTwn 3 - 4 ommOKH B IPOBEACHUH HAOIIOACHUH 110 3a1aHUIO YIUTEIIS;

2. HEMPaBMJIBHO BBIJICIII IPU3HAKN HAOII01aeMOro 00beKTa (TIporecca);

3. omyctun 3 - 4 omOKH B 0(pOpMIICHIH HaOIIOACHUI U BBIBOJIOB.

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O TIPOLNECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UISI YYEHUKA

» Xumusi, 8 kinace/ Pymsuruc I'.E., ®enpaman @.I7., AkimorepHoe obmiectBo «HM3aarenbetBo «IIpocBerieHnes
2021r
* Xumus, 9 knace/ Pymsuruc I'.E., ®enmpaman @.I'., Akunoneproe obmectBo «M3marensetBo «IIpocBemienues»

2021r

METOAUYECKHUE MATEPHAJIbI JUISA YYUTEJIA

N.I' Xomyerko COOpHUK 33124 U YIIPOKHEHAN TI0 XUMUH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETH HHTEPHET
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