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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMmMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa3oBaHuUs COCTaBJIECHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YYETOM KOHIICTILUU NPENoJaBaHus y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpEeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpXKAHUE, IPEyCMaTpUBaeT paclpelelIeHue ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 TIOCIEeI0BaTEIbHOCTh
U3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTHKH y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, a TaKKe TPeOOBaHUI K pe3yibTaTaM 00y4eHHUS] XUMUU
HA YpOBHE I1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00yUaroMIerocs 0 OCBOCHUIO yYEOHOTO COEPIKAHMS.

3HaHHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAILHOM €MHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJIEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUIEBOM 1 AKOJIOTHUYECKOM 0€3011acHOCTH, MPOOJIeEM 3JpaBOOXPAHEHHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  MX  CaMOCTOSITENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESATENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInuXCs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSAM, K TMpPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTMYECKOoe 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJaroruueckd aJanTHPOBAHHBIM OTpPaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEENIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00yYaromKUMUCs CUCTEMBbI NTEPBOHAYAIBHBIX MOHATHIA XUMUHU, OCHOB HEOPIaHWYECKON XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO XMUMHUU C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepixaHHe CKJIAAbIBAETCS M3 CUCTEMBI NMOHATHH O XMMHUYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpHO OpPraHM30BaHbl MO MPUHIUIY MOCIEAOBATEILHOIO Pa3BUTHSl 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOI0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHS O CTPOCHUH aTOMa U XUMHUYECKOHN CBSI3H;

— MPEICTaBICHUI 00 AMEKTPOIUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIIEOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U MOJYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH MpPUPOJIBL,
[EHHOCTHOTO OTHOILICHHUS K HAYYHOMY 3HAHUIO U METOJ/IaM MM03HaHUs B Hayke. M3yueHne Xxumuu
MPOUCXOAUT C TPUBJICUCHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjiace.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHYECKON HAyKH Kak
00J1acTH COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUYECKOM JESATEIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B ()OPMHPOBAHUHU
CUCTEMBl XUMHUYCCKHX 3HAHWA — BXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKu, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS MPU N3YYEHUU BEUIECTB U XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUM TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEeIbHOCTH, OCBOEHUHU MPaBHII O€30IacHOTO
oOpallieHus ¢ BEIeCTBAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
PUOOPETHN TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEHHs Ha CHCTEMaTHYeCKoe MpuoOIIeHHne O00ydJaromuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  MeETOJaM  IO3HaHUS,
(GhOpPMUPYIOLTUM MOTHBALIUIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieueHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHCS OIIbITa
pa3HOOOpa3HON /eATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJIST PA3TMYHBIX BUIOB JCSITEIHHOCTH,

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHATh M OLIGHWBATH SBIICHUS OKPYXKAIOMIETO MHpA, WUCIONb3Yys 3HAHHS U
OTBIT, TIOJYYCHHBIC TMPU HW3YYECHUHW XUMHUHU, NPUMEHATh WX TPHU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJIOBOU EATEIBHOCTH;

— (opMupoBaHue y 00y4aroMuXxcs TYMAaHUCTUYECKUX OTHOIICHU, TOHUMAHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX IS U3yUCHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIErO
oOpa3oBanmus, coctaisieT 136 gacoB: B 8 kinacce — 68 vacos (2 gaca B Hefieno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHMM B KM3HM 4YelOBEKa. XMMHs B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [loHsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHUMHUYECKHX 3JIEMEHTOB.
[IpocTeie u clloXKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOTO 2JIEMEHTA B COSMHEHHH.

KonunuectBo BemectBa. Monb. MomnsipHas macca. B3anMocCBs3b KOIWYeCTBa, MAacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakuuss ¥ e€ MpPU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHHs. Kinaccudukanms XUMUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, M3yYEHHE U omucaHue (U3NYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nyeckux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mea ¢ KUCJIOTOM) SBJICHHM, HaOII0IeHNE
W ONHCAaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu menu (), usydenwme crocoOoB
paszieneHus CMeceil: C TIOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILUISALINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTAaTOB IMPOBEJACHUS OMbBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MacChl, CO3/1aHUE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Bazkneiinue npeacTaBuTe/ I HEOPraHUYECKUX BElIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aieMeHT M IPOCTOE BEILLECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucinopona. CrnocoObl TMOJydeHUs KUCIOpoJa B Jlabopatopuu u
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOpO/a.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
OHAOTEpPMUYECKHE peakuuu. TOoImauBO: yroib M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxoxaeHue BoxopoAa B IPUPOE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbiii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHbie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B IPUPOJE U B JKU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3ymolre (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccudukanus kucnor. Homenkiarypa kucinot. @usndyeckue U1 XUMHUYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnueckas CBA3b MEXIYy KJIACCAMH HEOPIraHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MPEKpallleHUs TopeHus (moxkapa), O3HAKOMIICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIOB), HAOIIOACHHE O0PA3I[0B BEIIECTB KOJIMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanuyeckass cucrema xummuuyeckux djementos /[, .
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTUKa XHUMHYECKOTO 3JIEMEHTa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKHX 3JIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJIAIOIIMXCSI CHCTEMHBIMHU JUIsL OT/AEIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THIBI KPUCTAIMYECKHX DPEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3jMYHBIM KJjaccaM HEOPraHWYECKUX COEIMHEHUM, reHeTHdyecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 yYaCTHIO KaTaluzaropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomatme o XxumudeckoM paBHOBecHH. PakTOpbl, BIMAIOIIAE HAa CKOPOCTh
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. COoCTaBlI€HHE YPABHEHHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U CIIA0BIC DJIEKTPOIIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[ToHsTHE O THAPONU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMH OT BO3ACUCTBUS pa3iIMUHbIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OcaJKa, BblIEJIEHUE ra3a, o0pa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIepPUMEHTAIbHBIX 3a/1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTHM CTPOEHUSI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHEe CBOWCTBA Ha MpHMepe Xjopa (B3aMMOJCHCTBHE C MeTaulaMH, HeMeTaulaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOHCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynab(par-uoH. Haxoxaenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, MonyyeHue u npumeHeHne. Coau aMMOHHUS, UX (HU3NYECKHE U XUMUYECKHE CBOMCTRA,
npuMeHeHue. KauecTBeHHast peakuusi Ha MOHbl aMMOHHMS. A30THas KUCIOTa, €€ MOJy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHSA B KauecTBE MHHEpaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nyeckue M XUMHUYECKHE CBOMcTBa, nosydyeHue. lcmnonb3oBanue QochaToB B KadyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue 1 XuMudeckue cBoictra. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00ANIHOTO TOTEIUICHUS KJIMMAaTa, MapHUKOBBIN 3(pQexT. YronbHas KucioTra u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(O6eH3uH), UX POJb B OBITY U MPOMBIIIIEHHOCTH. [ToHSATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenuss kpemMHusi B mnpupoje. OOumme mnpencraBieHuss o6 okcuge kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMs CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3NUYecKue U XMMUYECKHE CBOMCTBA T'aJOT€HOB M UX COEAMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTepHuasoB), HaOdIoJeHHEe Tpouecca OOYIJIMBaHUS  caxapa TIOJA  JIEHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MUYECKMMM CBOMCTBaAMHU a30Ta, gocdopa M MX COeAMHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aHUMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM NPOTUBOra3a, MoJy4eHHue, cCoOupaHue, paclo3HaBaHue
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELICHUE JKCIIEPUMEHTAIBHBIX 3a/1ad 10 TeMe «BakHelmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBA3b M METAIMYECKAs KPHUCTAIUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOWMCTBA MarHus M Kajblus. BaxkHeimune coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaXOXACHUE B Mpupoje. Puznueckrue U XUMMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpO€HHUE aTOMa, HaxoxJeHue B npupozae. Gusznyeckue U XUMUYECKHE CBONCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHUE BHICOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KUcIoposie  (BO3MOXKHO — HCIIOJNb30BAaHME  BUAECOMATEpUaoOB), MPU3HAKOB TMPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas moMormip Mpu XUMHUYECKHX O0XOTax U
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MaTEPHAIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O IIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 2(P(EKT, TEXHOTIOTHSI, MATEPHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKHE BCIUYMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbI€, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHMSA IIPOTI'PAMMBI 11O XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNabTaThl OCBOCHMSI IPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUS
JOCTUTAIOTCS B X0Ji¢ OOyYEHHsI XUMHUHU B €MHCTBE YU4€OHON M BOCIMTATENLHOU NEATEIHLHOCTH B
COOTBETCTBUH C TPAJAULHOHHBIMUA POCCHMCKMMHU COLIMOKYIBTYPHBIMUA U TyXOBHO-HPaBCTBEHHBIMU
HEHHOCTAMHU, HPHUHATHIMH B OOIIECTBE MpaBUJIaMU M HOpMaMH TOBEJEHUS U CIHOCOOCTBYIOT
IpoleccaM caMONO3HaHMsI, CAMOPA3BUTHSI U COLIMATTU3ALUN 00yJaIOIUXCAL.

JIMuyHOCTHBIE PE3ylbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMd M pacIIMpEHHE OIbITa ACATEIbHOCTH Ha €€
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACIIE[INI0, TOHMMAHUS 3HAYeHWs XWMHUYECKOH HayKu B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOM HHGpOpManuell 0 MEepeloBBIX TOCTHKEHHUSIX H OTKPBITHSIX
MHUPOBOI U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MUpa
1 00IIECTBA;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTAaBICHUS O COLMAIbHBIX HOPMax M IMpaBWIaX MEXJIWNYHOCTHBIX OTHOIIEHUH B
KOJUJICKTHBE, KOMMYHHKaTUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIeIOBATENbCKOM, TBOPYECKOW W JPYTUX BHJAAX JEATEILHOCTH, TOTOBHOCTH K
pa3HoO0pa3HOW COBMECTHOM JAESITENbHOCTH NMPH BHINOJHEHUH Y4eOHBIX, MO3HABaTEJIbHBIX 3ajad,
BBIOJIHEHUH XHUMHYECKHUX HKCIEPUMEHTOB, CO3/aHUM Y4YeOHBIX IPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOH y4eOHON JesSTeNTbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEIECHUE M TIOCTYIIKMA CBOMX TOBAPUINEH C MO3UIIMHA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MIOCJIEICTBUIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pDEHUYECKHE  NpPEACTAaBICHHs O  BeleCTBE U XMMHUYECKOHM  peakluw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAYKH M COCTaBJISIFOIINE OCHOBY JUIS
MOHMMAaHHS CYIIHOCTH HAaYYHOH KapTUHBI MUpA, MPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI MPUPOJIbI, B3AaUMOCBA3SIX UYEIOBEKa C NMPUPOJHONW Cpeod, O pOJIM XUMHUHM B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HANpPaBICHHBIE Ha IIOJIyY€HHE HOBBIX 3HAHWH 10 XWMUH,
HEOOXoauMBIe It OOBSICHEHWS HAONIOMaeMBIX TPOILECCOB W SIBJICHWH, IT03HABATEIHHOMH,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOW PabOThI C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, MOCTYNHBIMU TEXHHYECKUMHU CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpPEC K OOYYCHHWIO W TO3HAHUIO, JII0OO3HATEIHHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa30BaHUI0, MPOEKTHOM W HCCIEOBATENbCKON AEATEeNbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHE LIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHHSI K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 370pOBBIH 00pa3 JKW3HH, OCO3HAHWE TIOCIEJACTBUA W HENPHUATHE BPEIHBIX IPUBBIYCK
(ynorpeOyieHUs] aJKOrojisi, HApPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHUS IPABUI
0€30MacHOCTH MPU OOpaIEHNN ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M pealbHOM JKU3HU;



5) TPy10BOT0 BOCIIMTAHMS:

UHTEpeC K MPAKTHUYECKOMY M3Y4EHHUIO mpodeccuili u Tpyaa pazIudHOro poja, YBaKEHHE K
TPYLy U pe3yJbTaTaM TPYAOBOM AEATEIbHOCTH, B TOM YHUCIJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUU MO XMMHUH, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPAeKTOPUH MPOJOJIKEHHsI 00pa30BaHUs
C Y4€TOM JIMYHOCTHBIX HHTEPECOB MU CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIEeIHON MPOPECCHOHATBHON JCSITENTFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B IPOPECCHOHATIBHOI cpere;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEe KaK MCTOYHHKY JKU3HM Ha 3emiie,
OCHOBE €€ CyYIIECTBOBaHMSA, MOHMMAaHUE IEHHOCTU 3J0pOBOro M 0Oe30macHOro olpasa >KH3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PM3NYECKOMY U TICUXHUECKOMY 310pPOBBIO, OCO3HAHUE
[IEHHOCTU COOMIOACHUS TMpaBWJI O€30MacHOr0 MOBEAEHHUs MpH paboTe C BEIECTBAMH, a TaKKe B
CUTYalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJIy9aeMble MPU U3YYECHUU XUMUH, U1 pEIIeHUs 3a/ad,
CBSI3AHHBIX C OKPYXawUEHd MPUPOAHON CpeloW, s TOBBIIIECHHUS YPOBHS 3KOJOTHMYECKON
KYJIBTYpPbI, OCO3HAHMS TJI00ATBLHOTO XapakTepa AKOJIOTMYECKUX MpoOJieM M MyTed MX peuieHHs
MOCPEJICTBOM METOJOB XMMHHU, HKOJIOTMYECKOTO MBILUICHUS, YMEHHUSI PYKOBOACTBOBAaThCA UM B
II0O3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM NMPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MertampeaMETHBIX pPE3yJIbTATOB BBIACIAIOT 3HAYUMBIE A1  (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOpHsl, MPUHLMII, THIOTEe3a, (PakT, cucrema,
IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX
npeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHUU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O
[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U YHHBEpCcalbHbIE Y4eOHBIC AeWCTBUS (TMO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpbIE oOOecrednBaroT (GopMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAaHUPOBAHUIO M OCYILECTBICHHUIO Y4eOHO 1€ TeNbHOCTH.

ITo3naBaTe/bHBbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHHUS TP OCBOCHUH 3HAHUM: pACKpPhIBATh
CMBICJI XUMUYECKUX TIOHATHI (BBIJCNSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABINBATH B3aMMOCBSI3b
C APYTUMU TIOHSTUSMHU), UCIIOJIH30BATh MOHATUA JIJIsi OOBSICHEHHS OTIETBHBIX (PAKTOB U SBJICHHM,
BBIOMpATh OCHOBAaHUS W KPUTEPUU IS KIacCU(DUKAIMH XUMHUYECKHX BEIIECTB U XHUMHUYECKUX
peaxiuii, ycTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3U MEXIY OOBEKTaMH W3YYEHHUS, CTPOHTH
JIOTUYECKHE PaCCYyXICHHS (MHAYKTHBHBIC, CIyKTUBHBIC, 1O AaHAJIOTHH), NeJaTh BBIBOABI U
3AKITFOYEHUS;

YMEHHE TPUMEHATH B MpPOLIeCCe MO3HAHUS TMOHATHS (NMPEeIMETHBIE U METaNpeJIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, WCIIOJIb3yeMble B XHUMHH, NpeoOpa3oBbIBaTh IMIHPOKO
MPUMEHSEMbIE B XHMHUHM MOJIEIbHBIC TMPEJICTABICHUS — XUMHUYECKMH 3HAK (CHMBOJI JJIEMEHTA),
XUMUYecKass ¢GopMyna ¥ ypaBHCHHE XHMHYECKOM peakuu — TpH peleHnu y4eOHO-
MO3HABATENIbHBIX 337a4, C YUYETOM ATUX MOJENIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepPU30BaATh
CYIIIECTBEHHBIC TIPU3HAKU M3Y4aeMBIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBJISITH OOIIIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3U U IPOTHUBOPEUHSI B M3y4aeMBbIX
MIPOLIECCAX U SIBJICHUSX.



Ba3oBrble ucciaenoBarenLCKue AeiiCTBHA.

YMEHHE HCIIOIh30BaTh MOCTABIICHHBIC BOMIPOCHI B KAUECTBE MHCTPYMEHTA TIO3HAHHUS, a TAKXKE
B Ka4eCTBE OCHOBHI JUIsi (DOPMHUPOBAHHS THIOTE3HI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CY)XJICHUM;

NpPUOOpETEHUE OIbITa 10 IUIAHWPOBAHMIO, OPraHU3alMKd U MPOBEACHUIO YYECHHYECKHX
OKCIIEPUMEHTOB, YMEHUE HAOIIOJaTh 3a XOJOM TPOIECcca, CaMOCTOSITENILHO MPOTHO3UPOBATH €0
pe3ynbTat, (GopmMynupoBaTh OOOOMIEHHS ¥ BBIBOABI 1O pPE3yJdbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MPOEIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBHIOMpaTh, aHATH3UPOBATh M HHTEPIPETUPOBATH HHPOPMAIUIO PA3IIUYHBIX BHIOB H
dbopM TpencTaBICHHS, MOJYYaeMyI0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JUTEpaTypa
XUMHYECKOTO COACpkKaHUs, CIpaBOYHbIE MOCOOUs, pecypchl HTepHETa), KpUTHYECKH OLIEHHWBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE TIPUMEHSATH PA3JIMYHBIC METOABI M 3alPOCHI MPH TMOKWCKE W 0TOOpe MH(MOPMAUU H
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOTUMBIX ]ISl BHITIOJHEHHUS YU4COHBIX M TO3HABATEIHHBIX 3a/1a4
onpeAenéHHOr0 THIA, NPHOOpETEeHHE OMbITa B OO0JACTH HCHOJB30BaHUA HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJ€HHUE KYJIbTYpPOH aKTUBHOTO MCIIOJIb30BAHUS Pa3IHMUHBIX
MOWCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BHIOMpaTh ONTHMAIBHYH (HOpMY IpeIcTaBICHUS
uH(pOpMAllMM W WUIIOCTPUPOBATh pPeIIaeMble 3a7add HECIOKHBIMH CXEMaMH, IUarpaMMaMu,
apyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBaTh B IIpolecce Y4eOHON M HCCIeI0BaTENbCKOM
JESTSIILHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIIUICHHOCTH, CEIBCKOTO X035HCTBA M TPAHCIIOPTA Ha
COCTOSTHUE OKPY’KAIOIIEH IPUPOTHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepcaIbHbIe YueOHbIe el CTBHUS:

yYMEHHUsI 337aBaTh BOMPOCHI (B XOe Iuajnora u (W) TUCKYCCHH) IO CYIIECTBY 00CYKIaeMO
TeMBI, (HOPMYITHPOBATH CBOU TIPEIOKECHHSI OTHOCUTEIHHO BHITIOJTHEHHSI TPEITIOKEHHOM 3a/1a4H;

YMEHHSI TIPEJICTABIISATh MOJyICHHBIC Pe3yIbTaThl IO3HABATEIILHON JIEATEITHHOCTH B YCTHBIX H
MUCHPMEHHBIX  TEKCTax; JeNaTh NPE3eHTAlMI0 Pe3yAbTAaTOB  BBHIMOTHEHHUS  XUMHYECKOTO
DKCMIEPUMEHTa (J1aOOpaTOpHOTO OIMbITa, Ja0OpaTOpHOM pabOThl MO MCCIEAOBAHUIO CBOMCTB
BEII[ECTB, YU€OHOTO MTPOEKTA);

YMEHHSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW ITO3HABATEIHLHOW H
MCCJIEIOBATENLCKOM ASSITENFHOCTH MPU PEIICHUH BO3HUKAIONIUX MPOOIEM Ha OCHOBE yu€Ta 00X
WHTEPECOB U COTJACOBaHUs MO3UIUN (0OCYXIACHHsS, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMBI,
KOOPJIMHAIIMSI COBMECTHBIX JCHCTBHM, ONIPE/IeIICHHE KPUTEPHEB TI0 OI[CHKE KauyecTBa BBITOJTHCHHON
paboThI U IpyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENILHO OIPEAETATh LENH AEATEeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBATh U IIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JICSITEILHOCTD, BEIOUpATh HanOoJiee
s pexTUBHBIE CITOCOOBI PEIICHHs YYeOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSITEIHHO COCTABIIATh
WIH KOPPEKTHPOBATh MPEAIOKEHHBIN alTOPUTM JIEHCTBUI MpU BHIMOIHEHUH 3aJlaHUN C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHWA OO0 H3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX, OILEHUBATH
COOTBETCTBUE TIOJYYEHHOTO pe3ylbTara 3asBICHHOM Ileld, YMEHHE HCIOJb30BaTh H
aHAJIM3UPOBATH KOHTEKCTHI, IPEJIaraeéMble B YCIOBUU 3aJIaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI
B cocTaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOSHUIO 0053aTETLHOTO COACPIKAHUS, YCTAHOBICHHOTO
JTaHHOM (enepaibHON pabodeii mporpaMMOi, BBIJCISIIOT: OCBOCHHBIE 00YUYaIOIUMHKCS HAyYHBIC



3HAHMS, YMEHUSI M CTIOCOOBI JCHCTBUM, crienuruaecKkue s MpeaAMETHOM 001acTi « XUMUS, BUIBI

JeSITEIBHOCTH IO MOJTyYSHHUIO HOBOT'O 3HAHMSI, €r0 HHTEPIIPETALH, TIPE0OPa30BaHUIO U

MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYalIUSIX.

K koH1y o0ydenust B 8 kijiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKHUX MTOHATUM: aTOM, MOJIEKYJa, XUMUYECKHUI 3JIEMEHT,

IIPOCTOE BEUIECTBO, CII0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOJHOPO/IHAs ), BAIEGHTHOCTb,

OTHOCHUTEJIbHAsL aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEILLECTBA, MOJIb, MOJIIpHAs Macca,

MaccoBast 10JIs1 XUMHUYECKOT 0 3JIEMEHTa B CO€IMHEHUU, MOJISIPHBIN 00BEM, OKCHJI, KHCIIOTA,

OCHOBaHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHHS], XUMUYECKas peaKkus,

KJIaccu(UKaIus peakuii: peakiuy COSAMHEHUS, PEAKIIMU PA3JI0KEHHS, PEaKLIUU 3aMEICHHS,

peakiu oOMeHa, 9K30- U SHJO0TEPMUYECKHE PEaKIUH, TETIOBOK 3(peKT peakuuu, sypo aroma,

AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, pailyC aToMa, XUMUYECKasl CBsI3b, MOJISPHAS U

HEMOJISIPHAsI KOBAJICHTHAs CBsA3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MacCcoBas J0JIs

BellecTBa (IIPOLICHTHAS] KOHIIEHTPAIKs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUM U IPUMEHATH 3TU MOHATUS IPU
OIMCAaHUU BELIECTB U UX MPEBPALLECHUN;

. UCIOJIb30BaTh XMMHUECKYI0 CHMBOJIUKY JIJIsl COCTaBJIeHHs (OPMYJ BEIIECTB U ypaBHEHUI
XUMHYECKUX PEAKIIUI;

® OIIPE/IENATh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTMHEHUSX, CTETICHD

OKHCJICHHUS JIEMEHTOB B OMHApPHBIX COEAMHEHUSX, IPUHAICKHOCTh BEIIECTB K ONPEACIEHHOMY

KJIACCY COCIMHEHUM 110 (hopMysiaM, BUJL XUMUYECKOM CBSI3H (KOBAJICHTHAS M MIOHHAS) B

HEOPTraHWYECKUX COETMHECHUSIX;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeneneeBa: 71eMOHCTPUPOBATh TOHUMAHKUE
MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT UX MOJOKEHHUS B
[Tepuoaunueckoii cucreMe, 3aKOHOB COXPaHEHHS] MacChl BEILIECTB, IOCTOSTHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

ONMCHIBATh M XapaKTepru30BaTh TabauuHyto popMy Ilepnonnyueckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATHS «TJlaBHas noArpynna (A-rpynmna)» u «nodouyHas noarpymnmna (b-
IpymIa)», Majble U 00JbIINe MEPHOAbI, COOTHOCUTh 0003HaUEHHsI, KOTOPbIE UMEIOTCS B TaOJIHIIE
«Ilepnonnueckas cucreMa xumuueckux anemeHToB /1. 1. MenneneeBay ¢ 4McIoBbIMU
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XMMHUECKUX 3JIEMEHTOB (COCTaB U 3apsj sijipa, 001iee 4nucio
AIIEKTPOHOB U pacIpe/ieSICHHE UX 10 AIIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA, XUMUYECKUE peaklui (10
YHCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 110 TEINIOBOMY 3(PPEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHYECKIE CBOMCTBA BEIIECTB PA3TUYHBIX KJIACCOB,
MOATBEPIK/Iasi ONMUCAHUE TPUMEPAMH MOJIEKYIISIPHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMHUYECKUX
peaKuuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTAaBa, BOZMOXXHOCTH
MPOTEKAHUS XUMUYECKUX TPEBPAILICHUI B Pa3IMUHBIX YCIOBUSIX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MAaCCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTA 10 (JOPMYJIe COSIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUECKOU PEaKIIVH;

MPUMEHSATH OCHOBHBIE OIlEpAIlMU MBICIIUTENLHOMN JAESITEIbHOCTU — aHAJIM3 U CUHTE3, CPaBHEHUE,
0000111eHIe, CHCTEMAaTH3AIUIO0, KJIacCU(PUKAIUIO, BHISBICHUE MPUYNHHO--CIICCTBEHHBIX CBSI3EH —



JUIS U3y4EHMsI CBOMCTB BEIIECTB U XMMHUYECKUX PeaKIil, e€CTECTBEHHO-HAY4YHbIE METOIbl TIO3HAHUS
— Ha0IoIeHNe, U3MEPEHNE, MOJICIIMPOBAHHUE, YIKCIIEPUMEHT (peabHbI M MBICJICHHBIH );
CJIeZIOBaTh MpaBUJIaM M10JIb30BAaHUS XUMHUECKON IIOCYI0M U 1aOOpaTOPHBIM 000PYA0BaHUEM, a
TaKXe MpaBuiaM 00paleHHs ¢ BEIIECTBAMU B COOTBETCTBUH ¢ MHCTPYKLUSAMHU 10 BHITTOTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHMIO ra3000pa3HbIX BELECTB
(BOZOpPOAA M KUCIIOPOJIa), IPUTOTOBICHHUIO PACTBOPOB € OINPeIeIEHHON MacCOBOW J0el
pacTBOPEHHOIO BELIECTBA, IIJIAHUPOBATh U IPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI T10
pacro3HaBaHHUIO PACTBOPOB ILEI0UYEH U KMCIOT C OMOUIbIO HHAUKATOPOB (JIaKMYC,
dbenondTanenH, METHIOPAHXK U APYTHE).
K koH1y 00ydeHus B 9 kJiacce npeaMeTHble pe3ysIbTaThl HA 0a30BOM YPOBHE JTOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:
PAaCKpBIBATH CMbICII OCHOBHBIX XMMUYECKHX MOHATUNA: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJla, OH,
KaTHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTD, JJIEKTPOOTPULIATEIbHOCTD,
CTETIeHb OKHUCJICHUS, XUMHUYECKAs PEaKIHsl, XUMAYECKas CBS3b, TEII0BOH 3(h(HeKT peaknu, MO,
MOJISIPHBIA 00BEM, PaCTBOP, IEKTPOIUTHI, HEIJIEKTPOIUTHI, TEKTPOIUTUYECKAs JUCCOLMALIUA,
peaKkMyu MOHHOro 0OMEHa, KaTalIu3aTop, XMMUYECKOe paBHOBECUE, 00paTUMBble U HEOOpaTUMBbIe
peaKkury, OKHCIUTEIbHO-BOCCTAHOBUTEbHbIE PEAKLIUU, OKUCIUTEINb, BOCCTAHOBUTEIb, OKHCIIEHUE
¥ BOCCTAHOBJICHUE, AITIOTPOIHS, aM(pOTEPHOCTh, XUMUYECKas CBSI3b (KOBAJCHTHAs, HOHHAS,
METaJUInYecKas), KpUCTAJUINYecKasl peléTka, KOppo3us METauIoB, CIUIABbI, CKOPOCTh XUMUYECKOM
peakuuu, npenaenbHo pomycrumas konueHTpanus [1J1K Bemectsa;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MTOHATUN U IPUMEHSATH 3TH MTOHATUS TPU
OIHCAaHHUHM BEIIECTB U UX MPEBpaIlEeHUH;
UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY JJIsi COCTaBJIEHUs (POPMYJT BEIIECTB U ypaBHEHUN
XUMHUYECKHX PeaKIuii;
OIPEAEIIATh BaAJICHTHOCTh U CTENIEHb OKUCIEHUS XUMUYECKUX YIEMEHTOB B COEMHEHMSIX
Pa3IUYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPe/IeIEHHOMY KJIacCy COEAMHEHUH 1O
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBaJEHTHAs, HOHHAs, METAJJINYECKAasi) B HEOPIraHUYECKUX
COEMHEHUSX, 3apsl HOHA [0 XUMHUYECKOH (opMyJie, XapaKkTep cpe/ibl B BOAHBIX PacTBOpax
HEOPraHMYECKUX COEAVNHEHNUMN, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEILIECTBA;
packpsiBaTh cMmblca [lepnonnueckoro 3akona /. 1. MenaeneeBa u 1eMOHCTPUPOBATh €TI0
MOHMMAaHHeE: ONUCHIBATH M XapaKTepU30BaTh TabnuuHyto popmy [leproanueckoit cucremMsl
XUMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJaBHas NMoArpymnmna (A-Tpynmna)» u «1modoyHast
noarpynna (b-rpynna)», maneie u 601bIIME TEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOINYECKOI TabIuIle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]l si/pa, o0lI1ee YUCII0 3JIEKTPOHOB U paclpeieieHue UxX 1o
ANEKTPOHHBIM CJI0SIM), OOBSICHATH 00OIIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB AJIEMEHTOB U
UX COEMHEHUH B IpeJieax MallbIX MEPUOAOB U TJIaBHBIX MOJATPYII ¢ Y4ETOM CTPOEHUS UX
aTOMOB;
KJIaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE peakluH (110
YUCITY M COCTABY YYaCTBYIOIIUX B PEAKLIUHU BEIECTB, IO TEIJIOBOMY 3P QEKTY, 10 U3MEHEHUIO
CTENEHEW OKUCIIEHHSI XUMUUECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CTICHU(PUIECKUE XUMHUECKUE CBOMCTBA MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPXK/1asi OMMCAHUE IPUMEPAMHU MOJICKYJISPHBIX U HOHHBIX YPaBHEHHI
COOTBETCTBYIOLNX XMMUYECKUX PEaKIIHii;



COCTaBJIATh YPABHEHUS SJIEKTPOIUTHUECKON JUCCOIMALIUYU KHCIIOT, IEJI0UEH U COJIeH, OTHBIE U
COKpaIIEHHBIC YPABHEHUS PEaKIuii HOHHOTO OOMEHa, YPaBHEHHSI PEAKIIHiA, TIOATBEPIKIAFOIINX
CYIIIECTBOBaHHME T€HETHUECKOW CBSA3U MEXK/Y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;

PacKpBIBAaTh CYINIHOCTH OKHUCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA TOCPEICTBOM COCTABIICHHSI
AIIEKTPOHHOTO OanaHca 3TUX PEaKLIUi;

NPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOKHOCTH MTPOTCKAHHUS
XUMHUYECKHUX MPEBPALICHUN B PAa3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYEO MAcChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIEMEHTA 10 (JOPMYIIe COSIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
NPOBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKOHN PEAKIINH;

cOOJIIO/IaTh MPaBHJIa MOJIb30BAHUS XUMHUECKOW MOCYI01 U 1aOOpaTOPHBIM 000PYAOBaHUEM, A
TaKXe MpaBuiIa 0OpalleH sl ¢ BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIIUSMHU 10 BHITTOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB MO MOJYYCHUIO U COOMPAHHIO ra3000pa3HbIX BEUICCTB
(aMMHaKa U yriaeKucioro rasa);

IPOBOIUTH PEAKIIMHU, MIOATBEPIKIAFOIINE KAUeCTBCHHBIN COCTAB Pa3IMYHBIX BEIICCTB: PACIIO3HABATD
OTIBITHBIM ITYTEM XJIOPUI-, OpPOMU-, HOIUI-, KapOoHAT-, (hocdaT-, CHIIUKAT-, CYIbdaT-,
THJIPOKCU-UOHBI, KATHOHBI aMMOHUS 1 HOHBI M3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

IPUMEHSITh OCHOBHBIE ONIEPAIIH MBICTUTEIBHOMN NEITEILHOCTH — aHAJIH3 U CHHTE3, CPAaBHEHHE,
000011IeHIE, CUCTEeMAaTH3AIHMIO, BBISIBIICHUE IPHYNHHO-CIICICTBEHHBIX CBA3CH — ISl M3yUYCHHUS
CBOWCTB BEIIECTB U XMMUYECKHUX PEAKIH, ECTECTBEHHO-HAYYHBIC METO/IbI IO3HAHHS —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaJTbHBINA U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMMbl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTHYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
12 BemecTBa 1 xuMu4deckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Htoro no paznemny 20
Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosayx. Kucnopoa. [Tonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 3 1 bu6nmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJ1aCcChl 11 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasneny 30

Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bu6mmoreka [IOK
3.1 XUMHYECKHX daeMeHToB Jl. W. 7 https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue
aroma
XuMUu4ecKas CBI3b.
3.2 OKHUCIIUTENIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB 68

I1O ITPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
[ToBTOpenue u yriyOiaeHne 3HaHHUHA Bu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmorexa [JOK
' XUMHYECKUE PEAKIMH B PACTBOPax https://m.edsoo.ru/7f41a636
Htoro no paznemny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUUYECKUX 4 1 bubmuoteka [IOK
' snemeHToB VIIA-rpynmel. ["anoreHst https://m.edsoo.ru/7f41a636
o | S — 6
' PYHIBL 2-CP https://m.edsoo.ru/7f41a636
COEZIMHEHUS
23 onowemmonaspymn, Ao, doctoprix | 7 ,  BumorerallOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
o . | , Bk
' y VPYIIIEL poA https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

3.1 OO01ue CBOMCTBA METAILIIO 4 bubmmorexa LIOK
) He CBOMCTBA MET B
m . https://m.edso0.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiimue Metayuibl 1 UX COSIUHEHUSI 16 httos://m.eds0o.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BemniecTBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [IOK
' m P https://m.edso0.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMst 3 bubmmorexa [IOK
P p https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOI'PAMME



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




KanennapHo- TeMaTH4ecKoe NJIAHUPOBAHHE

8 KJIACC
KoumnuectBo yacos
e Jara nzydyenus
- Tema ypoka Konrpoabnbsie IIpakrHyeckue
n/n Bcero
padoThI padoTsbI
IJ1aH paxr
1 [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 04.09
yenoBeka. Tena u BelecTna '
2 [Tonsatue o MeToHaxX MO3HAHUSA B XUMUU 1 06.09
[IpakTuueckas pabora Ne 1 «IIpaBuna paGoTsl B
3 JabopaToOpuH U MPUEMBI OOpaIICHUS C 1 1 11.09
1a60paTOPHBIM 000PYIOBAHUEM
UYuctele BemtecTBa U cMecu. CriocoOsl
4 . 1 13.09
pasneneHusi cMecen
5 [IpakTuueckas padborta Ne 2 «Paznenenue cmeceit 1 1 18.09
(Ha mpuUMepe OUYUCTKHU TTOBAPEHHOU COJIH )» '
6 ATOMBI 1 MOJIEKYJIBI 1 20.09
XUMUYECKUE dJICMEHTHI. 3HAKU (CHMBOJIBI
7 ( ) 1 25.09
XUMHYECKHUX JJIEMEHTOB
8 [IpocTble U ClOXKHBIE BEIIECTBA 27.09
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 02.10
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyna. BaneHTHOCTh aTOMOB 1 04.10
XUMHYECKHX 3JIEMEHTOB
OTtHocuTenbHas aToMHast Macca. OTHOCUTENbHAsS
11 1 09.10
MOJIEKYJIsIpHasl Macca
12 MaccoBas 10711 XUMHUYECKOTO dJIEMEHTA B 1 11.10




COCINHCHNHN

13 KomuuecTBo BemecTBa. Mok, MossipHas macca 16.10
du3nUecKue U XUMUYECKUE SIBICHUSI.

14 18.10
XuMudeckasi peakius
[Tpu3HaKK U YCIIOBHS MPOTEKAHUS XUMHYECKIX

15 . 23.10
peakuuii
3aKOH COXpaHEHHS MAacChl BEIIECTB. XUMHUYECKHE

16 25.10
ypaBHEHUs

17 Brrauciienus Koam4uecTBa, Macchl BEIeCTBa 10 06.11
yYpaBHEHUSM XUMHUYECKUX peaKlni '

18 Knaccuukanus XuMUYeCKUX peaKiui 08.11
(coenuHeHus, pa3oKeHHs, 3aMelIeHUs, 0OMEHA) '

19 M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEANCT. 13.11
O060061eHre U cucTeMaTu3alus 3HaHU! '

20 KonTponbnas padora Nel no teme «Bemiectsa u 15.11
XUMHUYECKHE PEAKIIUN»
Boznyx — cmech razoB. CoctaB Bo3ayxa.

21 Kucnopon — snemMeHT U mpocToe BEIIeCTBO. 20.11
O30H
dusnuecKkue U XMMUYECKHe CBOMCTBA KHCIOPOa

22 (peaxuu okucnenus, ropenue). [loustue 06 22.11
OKCHJaxX

93 CriocoObl mosTyyeHHs KUCIOPOAa B J1aOOpaToOpuu 2711
Y IPOMBIIIIEHHOCTH. [IpuMenenue kucnopoaa '
TennoBoi 3 PexT XMMUIECKOIN peaKIuu,

24 MOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUH, IK30- 29.11
Y DHJOTEPMUYECKHUX PEaKIUsIX

25 Tomnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHne 04.12




BO3/yXa, CIIOCOOBI €ro MPeJOTBPALCHUS

[TpakTrueckas padota Ne 3 o teme «llomydueHue

26 . 06.12
¥ COOMpaHHEe KUCIIOPO/1a, U3YUYEHUE €r0 CBOUCTB)»

97 Bomopos — 37eMeHT 1 MPOCTOe BEMIECTBO. 1112
Haxoxxnenue B mpupoje '

28 du3ndecKue U XUMIUYECKHE CBOMCTBA BOJOPO/IA. 13.12
[Ipumenenue Bogopoaa

29 [ToHsATHE O KUCIOTAX U COJIAX 18.12

30 CriocoOsI MoJTydeHus BOJAOPOa B TabopaTopuu 20.12

31 [TpakTuyeckas padora Ne 4 o teme «Iloyuenue 25 12
¥ coOMpaHue BOAOPO/Ia, H3yUCHHE €0 CBOMCTRBY '

32 Monsipabiii 00BEM ra3oB. 3akoH ABOrajapo 27.12
Beruncnenus 00bEMa, KOJTHMYECTBA BEIIECTBA ra3a

33 10 €T0 N3BECTHOMY KOJIMYECTBY BEIIECTBA WIIH 10.01
00BEMY
Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO

34 peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX 15.01
OTHOIIIEHUI Ta30B

35 dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOIEI 17.01

36 CocraB ocHoBanwii. [ToHsiTHe 00 MHAMKATOpPAX 22.01
Bopa xak pactBoputens. HachiieHHbIe 1

37 HEHACBIIIEHHbIE pacTBOpPbl. MaccoBas A07s 24.01
BEIIECTBA B pacTBOPE
IIpakTuyeckas pabora Ne 5 o Teme

38 «[IpuroroBiieHne pacTBOPOB C ONPEAEIEHHON 29.01
MacCOBOM J0JIei paCTBOPEHHOTO BEIIECTBAY

39 Kontponbnas padota Ne2 o teme «Kucmopo. 3101

Bonopoa. Boga»




Oxcupl: cocTaB, KIaccupUKaIs,

40 05.02
HOMEHKJIaTypa

41 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOTHBIX, 07.02
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB '

42 OcHoBaHMsI: cOCTaB, KIaccupUKaLys, 12.02
HOMEHKJIaTypa

43 [TonydyeHnne u XuMHU4YeCcKkue CBOWCTBa OCHOBAHUM 14.02

44 Kucnotsl: coctas, kiaccudukanus, 19.02
HOMEHKJIaTypa

45 [TonydyeHnue u XuMHUYECKUE CBOWCTBA KUCIOT 21.02

46 Comnu (cpemHue): HOMEHKIATypa, CoCOObI 26.02
MOJTyYeHHUS, XUMUYECKHE CBOHNCTBA
[IpakTuueckas padbora Ne 6. Pemenue

47 SKCHEPUMEHTAIBHBIX 3374 10 TeMe «OCHOBHbBIC 28.02
KJIaCChl HEOPTAHUYECKUX COCTNHEHHI»

48 I'eHeTHueckas cBsI3b MEXKAY IfJ'IaccaMPI 04.03
HEOPraHNYECKUX COCTUHEHUHN

49 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 06.03

50 KontponbHas padora Ne3 o reme "OcHOBHBIE 11.03
KJIaCChl HEOPTaHUYECKUX COeTUHEHUN" '
[lepBbIe MOMBITKHN KJIACCH(PHUKAIINN XUMHUIECKUX

51 251eMeHTOB. [IoHsATHE O rpynmax CXOAHbIX 13.03
3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas

52 cUcTeMa XMMHUYEeCKUX 371eMeHToB . 1. 18.03
Menneneena

53 Ileprozsl, TpymIIbl, MOATPYIIIEI 20.03

54 Crtpoenue atomoB. COoCTaB aTOMHBIX SIJIED. 01.04




30TONEI

CTpOCHI/Ie SJICKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB llepuoauyeckoit cucremsr /. U. 1 03.04
MenneneeBa
XapakTepUCTUKA XUMHUYECKOTO JIEMEHTA IO €ro

56 nosnoxxeHuto B [lepuogudeckoit cucreme /1. 1. 1 08.04
Menpeneena
3navyenue [lepuoauueckoro 3akoHa JUTst pa3BUTHS

57 Hayku u npaktuku. Jl. 1. MenneneeB — y4€HbIi, 1 10.04
MeIaror U rpakJaHuH

58 DNEKTPOOTPUIIATEIIEHOCTh ATOMOB XUMHUYECKIX 1 15.04
JJICMEHTOB

59 HNonnas xumuyeckas CBs3b 1 17.04

60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b 1 22.04

61 KoBanenrtHas HenossipHasi XuMu4eckasi CBs3b 1 24.04

62 CreneHb OKUCIEHUS 1 29.04

63 OKHCIUTENEHO-BOCCTAHOBUTEITHHBIC PEAKITHH 1 06.05

64 OxkucnuTenu u BOCCTAHOBUTENH 1 08.05

65 Kontponbnas padota Ne4 o reme «CtpoeHue 1 13.05
aToMa. XMMHUYECKAas CBSI3b»

66 Pe3ep]iHBII7I ypok. O6o01IeHre U cucTeMaTH3alus 1 15.05
3HaHUU

67 PezevaHLIﬁ ypok. O0001IeHne U chuCTeMaTH3aIus 1 20.05
3HAHUU

68 f;zzillzﬁmﬁ ypok. O0001IeHne U cruCTeMaTH3aIus 1 99 05

OBUHIEE KOJIMYECTBO YACOB 11O TPOTPAMME 68




9 KJIACC

Ne i/

Tema ypoka

[Tepuonnueckuii 3akoH. [lepuoanueckas
cHCTeMa XUMHUYEeCKHuX anemMeHToB /. 1.
Menneneesa

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTsbI

Jdara nzyyenus

IJIaH

05.09

dakr

3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
XUMHYCCKUX 3JICMCHTOB IICPBLIX TpéX
MIEPUOJIOB

07.09

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKHUX BEILECTB

Bu bl XHUMHYECKOM CBSI3U U THUIIBI
KPpUCTAJUIMICCKUX peHléTOK

12.09

14.09

KonTponbnas padorta Nel no teme
«IToBTOpEHUE U yriTyOaeHHe 3HaHUI OCHOBHBIX
pa3nesnoB Kypca 8 Kiacca»

19.09

Knaccudukanmsi XuMUIeCKUX peakiuii mo
pa3IMYHBIM TPU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKOU pEAKLIMH.
[ToHsITHE O TOMOTEHHBIX U T€TEPOTrE€HHBIX
peaKkuusx

IloHsaTHE 0 XUMHUYECKOM paBHOBCCHU.
CDaI(TOpLI, BJIMAIOIIUEC HA CKOPOCTb
XUMHYSCKOU PpCaKkuu U IMOJIOKCHUC
XUMHNYCCKOTI'O paBHOBECUA

21.09

26.09

27.09




9 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH 03.10

10 Teopust 3IEKTPOIUTHUUECKOM TUCCOLMALINY. 05.10
CunbHbIe U crabble AJIEKTPOIHUTHI

11 Honnble ypaBHEHHUsI peaKIuit 10.10
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B

12 CBETE NPEACTABICHUN 00 3JIEKTPOTUTHYECKON 12.10
JUCCOLMAIUN
XUMUYECKUE CBOWCTBA COJIEH B CBETE

13 MIPEICTAaBICHUN 00 IEKTPOIUTUYECKON 17.10
JUCCOLMALIUU

14 [TonsTHe 0 THIPOIN3E COCH 19.10

15 O0o001IeHNEe ¥ CHCTeMAaTH3alns 3HAHUN 24.10
[IpakTuueckas padborta Ne 1. «Pemienue

16 26.10
AKCIIEPUMEHTAIbHBIX 33124
KonTponbnas padorta Ne2 o teme

17 «DNEKTPOIUTUYECKAS TUCCOLUALINS. 07.11
XUMHUYECKHE PEAKIIUU B PACTBOPAX»

18 OO6mrast XxapakTepuCTHUKA rajJOTeHOB. 09.11
XHUMHUYECKUE CBOKCTBA HA MPUMEPE XJIOpa
XnopoBoaopoa. ComnsiHas KUCIOTA,

19 XUMHUYECKHE CBOMCTBA, MOIYYEHHE, 14.11
MIpUMEHEHNE
IIpakTuyeckas padora Ne 2 o Teme

20 «[lony4yeHue coyssHON KUCIIOTBI, U3y4EHUE €€ 16.11
CBOMCTB»
Brruucienust mo ypaBHEHUSIM XUMHYECKUX

21 peakLuil, eCiii OAVH U3 PEarcHTOB JaH B 21.11

U30BITKE




22

OO6mmas xapakrepucTuka 31eMeHToB VIA-
TPYIIIIBI

23.11

23

24

25

ATTOTpONHBIE MOIU(DUKAIINH CEPHI.
Haxoxnenue cepbl 1 €€ COEIMHEHUN B
npupoae. XMMHYECKHUE CBOMCTBA CEPbI

CepoBonopo, ctpoenue, pu3nueckue u
XUMHUYECKHE CBOICTBA

Oxcuppl cepol. CepHas KHCIOTa, (U3HYECKUE U
XMMHYECKHUE CBOICTBA, MPUMEHEHUE

28.11

30.11

05.12

26

XHWMHMYECKHUE PEAKIUH, JIEKALME B OCHOBE
MIPOMBIIIJICHHOTO CTI0C00a MOTyYeHUs CEPHOI
KHCIIOThl. XMMHUYECKOE 3arpsi3HEHNE
OKpY’KaloIlel Cpe/ibl COEAMHEHUSIMU CEPbI

07.12

27

28

29

Brrunciienne MaccoBoii 1071 BbIXOAA MIPOIYKTA
peakuuu

OO6mas xapakTepucTuka 31eMeHToB VA-
rpynmbl. A30T, pacClipOCTPAHEHUE B IPUPOJIE,
¢bu3nuecKkre 1 XuMUYeCKre CBOMCTBA

AMMHaK, ero GU3NYECKue U XUMUIECKHE
CBOWCTBA, IIOJIyYEHHUE U IPUMEHEHUE

12.12

14.12

19.12

30

31

32

[IpakTuueckas padora Ne 3 o Teme
«IlonydyeHne aMMHaKka, U3y4eHUE €ro CBOMCTB)»

A30THas KUCnoTa, e€ husnyeckue u
XUMHUYECKHE CBOICTBA

Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B
Ka4yecTBE MUHEPAJIbHBIX yI00OpEHUH.
XHUMHUYECKOE 3arpsiI3HEHNE OKPYKAIOIIEN CPeIbl
COEMHEHUSMH a30Ta

21.12

26.12

09.01




33

docdhop. Oxeun dpocdopa (V) u pochopuas
KHCJIOTa, (PU3NYECKUE U XUMUYECKUE CBOMCTRA,
MOJIy4CHHE

11.01

34

Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEPAIBHBIX YI00pEHHiA. 3arps3HeHne
MIPUPOIHOM cpenbl hocdhaTamu

16.01

35

36

37

Yrnepon, pacnpocTpaHeHue B IpUpo/Ie,
(du3nUecCKre U XUMUIECKIE CBOHCTBA
Oxcuppl yriaepona, ux Gpusndeckue u
XUMHUYECKHE CBOMCTBA. DKOIOTUYECKUE
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoa
(V)

YroapHas KUCIIOTa U €€ COJIU

18.01

23.01

25.01

38

39

40

[IpakTuueckas padbora Ne 4 o Teme
"[Tonyuenue yraekucioro ra3za. Kauectsennas
peaxuus Ha KapOoHaT-HOH"

IlepBoHauabHBIE TOHATHUS 00 OPraHUYECKUX
BEIIECTBAX KaK O COEIMHEHUAX yriepoJa

Kpemuuii u ero coeguHeHus

30.01

01.02

06.02

41

42

43

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX 337124 110 TEME
«Baxuelnine HeMeTaUIbl U UX COETUHEHUS)

KontpomnbHast padota Ne3 o reme
«Baxknelinye HeMeTauIbl U UX COETUHEHUS»

OO6mr1ast XapakTepruCTUKa XUMUYECKHIX
9JIEMEHTOB — METaJlJIOB. MeTanueckas CBI3b
Y METAJUIMYECKAsl KPUCTAJUINYECKAS PEIIETKA.
dusznyeckue CBOMCTBA METAJJIOB

08.02

12.02

15.02




XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECCKUI PSI HAPSHKCHUIA 20.02
METaJIJIOB
OO6mmue crnocoObl MOTYYeHHUS METAILIOB.
45 CrutaBel. BLIqHCHeHHU;I 10 YpaBHEHHSIM 2202
XUMHAYECKHUX PEaKIUii, €ClIi OJJMH U3 PEarcHTOB
COJIEP>KUT MPUMECH
46 [TonsTHE O KOPPO3UH METAIIIOB 27.02
47 [1lemoyHbIC METAJLIBI 29.02
48 Oxcupl U TUJIPOKCHIBI HATPUSL U Kallus 05.03
49 H_[eJIOIiH03eMeJILHHe METaJLJIbl — KaIbLHUNA U 07.03
Maraui
50 Baxneiimune coequHeHUs KAIbLIWA 12.03
51 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI 14.03
52 JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS 19.03
53 ITpakTuyeckas pabora Ne 6 o Teme 21.03
"YKécTkocTh BOJBI U METOJBI €€ ycTpaHeHus"
54 AmoMUHUI 02.04
55 AM@oTepHbIe CBOMCTBA OKCUA M TUIPOKCHIA 04.02
56 XKeneso 09.04
57 Oxcuppl, TUIpOKCcH b U cou xene3a (1) u 11.04
xenesa (1)
58 O06o011IeHne 1 cucTeMaTu3alys 3HaHuH 16.04
[IpakTuueckas padora Ne 7. Pemenue
59 HKCHEPUMEHTAIbHBIX 33/a4 110 TeMe 18.04
«BaxxHeiine MeTayuIbl U UX COCTUHEHUS
60 Brrauciienus mo ypaBHEHUSIM XUMHUYECKUX 23.04




peakuuil, eciiv OVH U3 PEarcHTOB JaH B
M30BITKE WU COACPXKUT NpUMecH. Brrurncnenus
MacCcOBOM JI0JIM BbIX0/1a MPOJIYKTa PEaKLIUU

61 O000111eHE U CUCTEMATH3ALU 3HAHUI 1 25.04
KourpomnsHaas padora Ned o teme

62 POTbHALP 1 30.04
«Baxkuenmue MeTasuibl U UX COSIUHEHUS
BemiecTBa 1 MaTepuanbl B HOBCEIHEBHOU

63 H P A 1 07.05
JKU3HHU 4eJI0BEKA

64 XHAMHMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH CpeIbl 1 14.05
Poabp XxumuM B pelieHnn 3KOJI0THYECKUX

65 1 16.05
npobiemM
Pesepsueblii ypok. O0001IEHNE U

66 PBHbI YP e 1 21.05
CHCTEeMATHU3ANMA 3HAHUI
PesepsHElil ypok. O000IIEHNE U

67 PBHBIM YD 1“ 1 23.05
CHCTEMAaTH3alMs 3HAHUI
PesepBusblil ypok. O0001IIEHNE 1

68 PBHBIM YD {“ 1 28.05
CUCTEMATH3ANA 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 68

IHPOI'PAMME







NoabkowhE

8.

9

YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1.

2.

I'apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nuaust yaeounkos I'.E.
Pym3utuca, ®@.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.: [IpocBemenue.

I"apa H.H. Xumus: 3agaunuk ¢ «rmoMomrHuKoM»: 8-9 kiaccel / H.H. I'apa. — M.:
[Ipocsemnienue.

Kazanues 10.H. Xumus. Matepuainbl 1j11 MHIUBUAYAIbHOW paboThl. — M.: Aiipuc rnpecc,
20017r.

Paneuxuit A.M. Xumus: nunaktuueckuii Mmatepuai: 8-9 kir. / A.M. Pagenkuii. — M.:
[Ipocsenienue.

Pa6os M.A. C6opHUK 3a/1a4 U yIpaxXHEHUH 110 XuMuK K yueoHuky I'.E. Pynsutuca, @.I.
denpamana «Xumusd. 8 kinace». M.: Dx3amen, 2017 T.

bopoBckux T.A. Pabowass Terpame mo xumuu Kk yuebuuky [.E. Pynsurtuca, O.I.
denpamana «Xumusd. 8 kinace». M.: Dx3amen, 2018 T.

Muxkutiok A.Jl. Terpamp nns nabopartopHbix paboT mo xumuu K ydeOHuky [.E.
Pymsutuca, @.I'. ®enpamana «Xumus. 8 kimace». M.: Dk3amen, 2018 r.

Muxkutiok A.JI. Terpags ans mnpakTudeckux pabor mo xumuu K ydeObuuky [.E.
Pynmsutuca, @.I'. ®enpamana «Xumus. 8 kimace». M.: Dk3amen, 2018 r.

XuMus: 8 KII.: ANEKTPOHHOE MPUIIOKEHUE K YUCOHUKY.

Ilepeyenb nnppoBbIx HHGOPMALHOHHBIX pecypcoB UHTepHeTA:

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/eqgeh alkeny alkadieny/0-358

http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf

http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi spravochnik dly

a poda/read online.html?page=3

http://www.zavuch.info/methodlib/134/

http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.
11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41



http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://himege.ru/
http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

IMpuiaoxennel
Kpurepun oueHuBaHusi 3HAHUN M YMEHUH Yy4alUXCsA

Kpumepuu u nopmvl oyenxu 3HAHUU U VMEeHUll 00VYAIoWUXCs 34 YCIMHbLY Omeen.
Ouenka "5" craBUTCS, ECIUA VUECHHK:

1.IToka3piBaeT TyOOKOE M TIOJHOE 3HAHWE W TOHMMAHHWE BCETO IPOTPAMMHOTO
Marepuaia, rMoJIHOC IOHMMAHUC CYHNIHOCTH pacCMaTpUBACMBIX HOHSITI/If/'I, SIBIEHUN WU
3aKOHOMEPHOCTEM, TEOPHUIA, B3AMMOCBA3EH.

2.YMeeT COCTaBUTh MOJHBIM U MPABWILHBIA OTBET Ha OCHOBE M3YUYEHHOI'O0 MaTepuaa;
BBIJIETISATh IJIaBHbIE MIOJIOXKEHUS, CaMOCTOSITEIILHO HOJTBEPKIaTh OTBET
KOHKPETHBIMHU TIpUMepamMHu, (hakTaMu; CaMOCTOSTEILHO M apryMEHTUPOBAHO JeNaTh aHAIN3,
0000111eHus, BBIBOJIbI;  YCTaHABIMBATh MEXIpPEIMETHbIE CBs3M (HA OCHOBE paHee
PUOOPETEHHBIX 3HAHUIN) U BHYTPUIIPEIMETHBIE CBSA3U, TBOPUECKH NMPUMEHATH MOTy4YECHHbIE
3HaHUS B HE3HAKOMOM CHUTyalluM; IOCJIEA0BaTeNbHO, YETKO, CBSI3HO, OOOCHOBAHHO U
0e30mmO0YHO  W3jmaraTh  y4eOHBIH  MaTepuas.  YMeeT  COCTaBisATb  OTBET B
JIOTUYECKON MOCIEA0BATEILHOCTH C HCIOJIb30BAaHUEM IPUHITON TEPMHUHOJIOTHH; J€JIaTh
COOCTBEHHBIC BBIBOJIBI; (DOPMYIHPOBATH TOYHOE OIpPECIICHHE M MCTOJKOBAaHME OCHOBHBIX
MOHATHUM, 3aKOHOB, TeOpHil. MOXET NMpH OTBETE HE MOBTOPATH JOCIOBHO TEKCT Y4eOHUKa,
u3jlaratb, MaTepuan JUTEPaTypHbIM $3bIKOM; IPABWJIBHO M OOCTOSTENIBHO OTBEYaTh Ha
JIOTIOJIHATENIbHBIE BOMPOCHl YUUTENS; CAMOCTOATEIBHO M PAalMOHAIBHO HCIOJIb30BaTh
HarjsiIHble 1OCOOMsI, CIIPaBOYHbIE MaTepuaibl, yY4eOHUK, IOMOJHHUTEIbHYIO JIUTEpaTypy,
NEPBOMCTOUYHUKN; IMPUMEHATh CHCTEMY  YCJIOBHBIX OOO3HAa4eHHH TpU  BEICHHUHU
3alMCEel, COMPOBOXKAAIOIINX OTBET; MCIIONb30BaTh JJs JOKAa3aTelIbCTBA BBIBOJOB U3
HaOJt01eHn | U OTIBITOB.
3.CaMOCTOSITENTbHO, YBEPEHHO U 0€30mMO0YHO NPHUMEHSET IIONY4YEHHbIE 3HAaHUS B
pelieHny npodyieM Ha TBOPUYECKOM YpPOBHE; AOMYCKAeT He 0ojiee OAHOr0 He0uETa, KOTOPBIN
JIETKO HCIIpaBIISIET MO TPeOOBAaHUIO YUWUTENs; UMEET HEOOXOAMMbIE HAaBBIKM DPAOOTHI C
npubopamu, uepTeXaMH, CXeMaMu, rpaduKaMu, KapTaMH, COMYTCTBYIOIIMMHU OTBETY;
3aIlMCH, COTTPOBOXKAIOINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Oneunka "4" craBuTCd, €CIU VUECHUK:

1. Iloka3piBaeT 3HAHUS BCErO M3YYEHHOTO MPOrpaMMHOro Mmarepuana. J[aér momHbId
Y IPaBWJIbHBIM OTBET Ha OCHOBE M3YYEHHBIX TEOPHI; JOMYyCKAaeT He3HAYUTENbHbIE OLIMOKU
Y HEI0YETHI IIPU BOCIIPOU3BEACHUM HM3YYEHHOI'O MarepHalia, HeOOJbIINe HETOYHOCTU TNPHU
WCIOJb30BAHUU HAYYHBIX TEPMHUHOB WJIM B BBIBOJAX, OOOOLICHHAX U3 HAOIIOICHUH.
Martepran wusnaraeT B ONPEAEIEHHON JIOTMYECKOM IOCIENOBATEIbHOCTH, IIPU 3TOM
JIONyCKAaeT OAHY HerpyOyio OmuOKy HWiIu He Ooyiee OBYX HEIOYETOB, KOTOPBIE MOXKET
UCIPAaBUTh CaMOCTOSITEIBHO MpPU TPeOOBAaHMM WIM HEOONBLIONW MOMOIIM TNPENOAaBATENS;
MOATBEPK/IaeT OTBET KOHKPETHBIMU MPUMEPAMHU; MIPABUIIBHO OTBEYAET Ha JOIMOJIHUTEIbHbBIE
BOIIPOCHI YUUTEIS.



2. YMeeT caMOCTOSITEIIbHO BBIJICIISTH TJIaBHBIE TIOJIOKEHHS B M3y4eHHOM MaTepHale; Ha
OCHOBaHMM (aKTOB ¥ TNPHUMEPOB 0000maTh, JenaTh BBIBOJBL. Y CTaHABIMBAThH
BHYTPUIIPEIMETHBIE CBSI3U. MOXKET NPUMEHATh TIOJy4CHHBIE 3HAHHWS Ha IPAKTUKE
B BUJIOM3MEHEHHOW CHUTyallud, COONIOAATh OCHOBHBIC TIPaBWJIA KYJIBTYPBl YCTHOU
peuH; NUCII0JIb30BATh npu OTBCTC HAay4HBIC TCPMHHBI.
3. He obnanaer 1oCTaTOYHBIM HABBIKOM PAa0OTHI CO CHPABOYHOW JUTEPATYpPOU, YICOHUKOM,
MEPBOMCTOYHUKOM (IIPAaBUIIBHO OPUEHTHPYETCSI, HO paboTaeT MEAJICHHO).

Ouenka "3" cTaBUTCH, ECIUA VUECHHK:

1. YcBauBaeT OCHOBHOE COJEp:KaHHME y4yeOHOTO Marepuana, HO UMeeT MpoOenbl, He
MPENATCTBYIONME JAIBHENIIEMY YCBOCHHUIO IPOTPAMMHOIO MaTepHaa.

2. Uznaraer MmaTepuand HECHCTEMaTHU3UPOBAHHO, ¢parMeHTapHO, He Bcerja
MOCJICZIOBATEIHHO; MTOKA3bIBACT HEJOCTATOYHYIO C(POPMHUPOBAHHOCTH OTICIBHBIX 3HAHHHA U
yMEHHUH; c71ab0 apryMeHTHUPYET BBIBOABI U OO0OOIIEHHUS, ITOMYCKAeT OIIMOKH TpU HUX
(OpMyIIMPOBKE; HE HCIOIB3YeT B KayeCTBE JOKA3aTelIbCTBA BHIBOJIBI U OOOOIICHUS W3
HAOJIIOJICHUH, OMBITOB WM  JONYCKaeT OMUOKKM TMPU WX  HUBJOKEHUHU; AT
HEYETKUE OTNPEICICHUS TOHITHH.

3. HcnpIThiBaeT 3aTpyAHEHHS B NMPUMECHCHUW 3HAHUM, HEOOXOIUMBIX JUISI PEIICHUS
3a/1a4 pa3IMYHbIX THIIOB, MPAKTHYECKUX 3aJIaHUH; TP OOBSICHCHHH KOHKPETHBIX SBIICHUI
HA OCHOBE TEOPHM M 3aKOHOB, OTBEYAeT HEMOJHO Ha BONPOCHl YUUTENS WU
BOCIIPOU3BOJINT CO/IEP)KAHNE TEKCTa y4eOHHKA, HO HEAOCTATOYHO MOHHMMAET OT/EIbHBIE
MOJIOKEHUS, UMEIOIINEe BaKHOE 3HAUEHHUE B JTOM TEKCTe, OIMYyCKas OJHY-IIBE TpyOble
OIIIHMOKH.

Omnenka "2" craBUTCS, €CIIM YYECHHUK:

1. He ycBauBaeT u He pacKpbIBa€T OCHOBHOE COJEp)KaHWE MaTepuaia; He 3HAeT WU
HE TOHMMaeT  3HA4YUTeNbHYI0  4YacTh  MPOrPaMMHOTO  MaTepuana B TIpeaenax
MOCTABJIEHHBIX BOIPOCOB; HE JIETIAET BHIBOJIOB U 000OIICHUH.

2. Nmeer cnabo chopMUpOBaHHBIE W HETOJIHbIE 3HAHMs, HE yMEET NPUMEHSTh UX
IIPU PELIeHUH KOHKPETHBIX BOPOCOB, 3a/1a4, 331aHui 110 00pasiry.

3. HpI/I OTBCTC HA OJIUH BOIIPOC AOIMYCKACT Ooiee ABYX prGBIX OIJ_II/I60K, KOTOPLBIC HC
MOKCT UCTIPABUTH AAXKE TP TOMOIIN YUUTCIIA.

Onenka  «1» cTaBUTCH B CIVYaE:.

1. Her oTBera.

IIpumeuanue. [IpHOKOHYAHUIO yCTHOTO OTBETA Y4YalErocs IEeNaroroM JNaércs
KpaTKU{ aHAJIU3 OTBETa, OOBSABISETCS MOTHBHPOBAHHAS OLIEHKA, BO3MOXHO IpPHUBJIEUEHUE
JAPYTUX ydaluuxcs Ui aHaIu3a OTBETA.

Kpumepuu u nopmwl oyeuwxu 3uanuii. u ymeHuu 05wai0mux0ﬂ 34 __camocmoAmesibHble

NUCbMEHHbIE U KOHMPOJIbHblE Da6071’lbl.




OneHka «5» CTaBUTCS, €CJIM VICHUK:

1. BemosHsieT paboty 6e3 omuOOoK 1 /Uin/ JoImycKaeT He 0oJjiee OHOTO HeT04ETa.

2. CobmoaeT KyJnbTypy NHCBMEHHOW peuu; mnpaBwia O(GOpPMIICHUS MHCHMEHHBIX
pabor.
Onenka  «4» cTaBUTCH, ECIU YUEHUK:

1. BeinosnHseT NUCbMEHHYIO DPAa0OTy IOJHOCTBIO, HO JOINYCKaeT B HEMl He Oouee
OJIHOH Herpy0oil ommOKN 1 0THOTO HeouéTa U /win/ He OoJiee ABYX HETOYETOB.

2. Cobnroaer KynbTypy HHUCBMEHHOM peuu, mpaBmia OGOPMIIEHUS MHChMEHHBIX
paboT, HO AOIMyCKAaeT HEOOIbIINE IIOMAPKH [IPU BEJCHUH 3alUCEH.

Onenka  «3» CTaBUTCS, €CIU VUEHUK:

1. HpaBI/IHBHO BBIITOJIHACT HE MCHEC ITOJIOBHMHBI pa6OTI>I.

2. Jlomyckaer He Oonee ABYX TpyObIXx ommuOOK, wWiM He Ooiee OAHON TpyOoii,
OJTHOM HerpyOol OMMOKK M OJHOTO Henouéra, WiIh He OoJee TPEX HErpyObIX OLIMOOK, WU
OIIHOM HerpyOol omuOku U TPEX HEAOYETOB, WM MPU OTCYTCTBUHM OMIMOOK, HO MpH
HaJIMYUM OSITU HEJIOYETOB.

3. JlonyckaeT  HE3HAYUTEIbHOE  HECOOIIOJEHHME  OCHOBHBIX HOPM  KYJBTYpBI
MUCHbMEHHOW peuH, MpaBUi 0(OpMIIEHUS MHCbMEHHBIX PadoT.

OreHKa «2» CTaBUTCS, €CIU YICHHK:

1. HpaBI/IHBHO BBIIIOJIHSAET MEHEE ITOJIOBUHBI IIMCHbMEHHOM pa6OTBI.

2. JlorryckaeT 4YMCiI0 OMMOOK W HEJOYETOB, MPEBOCXOJAIISE HOPMY, TPU KOTOPOM
MOXKET OBITH BRICTaBJIEHA OIfeHKa "3".

3. JlomyckaeT 3HAYUTENbHOE HECOOIIOIEHNE OCHOBHBIX HOPM KYJIBTYPHI MTUCHMEHHOU
peuu, mpaBuil 0pOpPMIIEHUS MTUCEMEHHBIX padoT.

Onenka «l» craBuTCs B CclIy4yae:

1.Het oTBerTa.

Ilpumeuanue:  yduTelb HMEET INPAaBO IOCTAaBUTh YYEHHKY OILIEHKY BBIIIE TO,
KOTOpas MpeyCMOTpeHa HOpMaMH, €ClIM UM paboTa BBIIOJIHEHA B OPUTHHAIBHOM BapUaHTE;
OLIEHKM C aHaau3oM padoT JOBOAATCA JI0 CBEACHUS Yydyalluxcs, Kak IPaBHIIO,
Ha TOCJIEYIONIEM YypoOKe; MpeaycMaTpuBaeTca padoTa HajJ OMMOKAMU U YCTpaHEHUE
MPOOEJIOB B 3HAHUAX U YMEHUSIX YYEHUKOB.

Kpumepuu u nopmvl _oyeumxu 3HAHUU U YMEHUL 06VllaIOWuXC}Z 34 _npakmuuyecKkue u

aAabopamopHvie pabomul.
OneHka «5» CTaBUTCS, ECIHU.




1. IlpaBubHOI CaMOCTOSTENBHO OIpPEAETsSeT b JAHHBIX PpaboT; BHIMOIHIET paboTy
B MOJHOM 00bEME ¢ coONoIeHneM Heo0X0IuMOM 'Mociea0BaTeNbHOCTH IPOBEICHUS
OTIBITOB, U3MEPEHUH.

2. CaMOCTOSITEJIBHO, ~ pPAallMOHAIBLHO BBIOMpPAeT H TOTOBHT JUIA  BBIIOJHECHUS
paboT HeoOXomuMoe  O0OpyJOBaHHE; IMPOBOJAMT  JaHHbIE  PabOTl B YCJIOBHSX,
o0ecTeynBaOIUX MOyYeHHe Han0oJiee TOUHBIX PE3yIbTaTOB.

3. I'paMOTHO, JOTMYHO OMKCHIBAET XOJ MPAaKTHUYECKUX (J1abOpaTOpHBIX) padoT,
MPAaBUIBHO (POPMYJIUPYET BBIBOJIBI, TOYHO M aKKypaTHO BBITIOJHSICT BCE 3aITUCH, TaOJIMIIBI,
PUCYHKH, YEPTEXKH, Tpa(UKU, BEIYUCICHUS.

4. TlposBnsieT OpraHu3allMOHHO-TPYAOBBIE YMEHUS: MOJICPKUBAET YUCTOTY pabodero
MeCTa, MOPAJIOK Ha CTOJIe, HKOHOMHO pacXOAyeT MaTepuaibl; COOII0JaeT MpaBuiia
TEXHUKH 0€30MacHOCTHU MPH BBHIMIOJIHEHUU PadoOT.

OneHka «4» cTaBUTCS, €CJIM VICHHUK:

1. BrimonHsieT npakTU4eckyro (J1abopaTopHyio) paboTy MOJHOCTHIO B COOTBETCTBUU

c TpebOBaHMSAMU TPU  OLIEHMBAaHWU  pe3yapTaToB Ha "5", HO  JomyckaeT B
BBIUHCIICHUSX, U3MEPEHHUSIX JBa — TPU HEO0uéTa WM OJHY HErpyOyro OHIMOKYy W OJUH
HEII0YET.

2. Ilpu odopmieHnn pabOT MOMYyCKaeT HETOYHOCTH B OMHMCAHUU XOJa JCUCTBUK;
JIeNlaeT HEeTOIHbIE BBIBOJIBI TPH 0000IIECHUH.

Onenka «3» cTaBUTCS, €CIU VICHHK:

1. IlpaBunpHO BBINONHSET pabory He MeHnee, 4yemM Ha 50%, omHAKO O00BEM
BBITIOTHEHHON YacTH TaKOB, 4YTO IIO3BOJISIET TOJIYYUTh BEpPHBIE pe3yibTaThl U CHAETATh
BBIBOJIbI 10 OCHOBHBIM, TPUHIIUIIAATHHBIM BaXKHBIM 3371a4aM paboThlI.

2. TlopOupaeTr o0opynOBaHME, MaTepHall, HAUMHAET PabOTy C MOMOIIBIO YUUTENS; WIH
B XOJI€ IPOBEACHUSI U3MEPEHUH, BBIUMCIEHUH, HAOMIOACHNUN JOMYCKAeT OMIMOKM, HETOYHO
¢bopmMynHpyeT BbIBOJIbI, 0000IIEHUS.

3. IIpoBoaut paboTy B HEpalMOHAIBHBIX YCIOBHUSX, YTO MPUBOAUT K MOTYYCHHIO
Pe3yabTaTOB ¢ OONBIIMMH MOTPELTHOCTSIMU; WIIK B OTUETE JIOMYCKAeT B OOIIEH CIIOKHOCTH HE
Oosiee ABYX OMIMOOK (B 3aMHCAX YHUCEIN, Pe3YyIbTaTOB U3MEPEHU, BEIYUCIICHHUH, COCTaBICHUU
rpaduKoB, TaOIMI, CXeM M T.I.), HE HMMEIOMMX JUIS JaHHOM padoThl MPUHLIUIHAIBLHOTO
3HA4YeHHs1, HO TMOBJIMSBILUX Ha PE3yJIbTAT BHITOJTHEHHS.

4. JlomyckaeT TpyOyro OmMOKY B XOJ€ BBHIMOJTHEHHUS pPabOTHI: B OOBSICHEHHH, B
odopmIleHNH, B COOIOICHUN TIPAaBUI TEXHUKHU O€30MaCHOCTH, KOTOPYIO YICHHUK HCIIPABIISIET
1o TpeOOBaHUIO YUUTES.
Ouenka "2" craBuTCs, €CJIM YYCHHK:




1. He OIpeaAcsIET CaMOCTOATCIIBHO LECJIb pa6OTI>I, HE MOXeET Oe3 IIOMOIIIN YYUTEIIA
IIOATOTOBUTE COOTBETCTBYIOLICC O60py,I[OBaHI/Ie; BBIITIOJIHACT pa60Ty HE IMOJJHOCTBIO, U 00BEM
BBIITOJIHEHHOM YacCTH HE IO3BOJISET CACJIaTh MPaBUJIbHBIC BBIBOJbI

2. Jlomyckaer nBe W Oojee rpyOble OmMUOKM B X0ja€ pabOT, KOTOPHIE HE MOXKET
UCTPaBUTh TIO0 TPEOOBAHUIO IME[arora, WJIA MPOU3BOJUT HW3MEPCHUS, BBIYUCICHHUS,
HaOII0IeHUST HEBEPHO.

Ounenka «l» cTtaBUTCA B clIvyae:

1. Her oTBera.

Kpumepuu u Hopmbl OyeHKuU 3HAHULL U YMEeHUul o0yyaromuxcs 3a_Habaiooenuem 00beKmos.

OHGHKa «5» CTAaBUTCS, €CJIN YVYCHUK.

1. IlpaBuiabHO MPOBOAUT HAOJIIOIEHUE 110 3aJaHUI0 YUUTES.
2. Brigenser cymiecTBeHHbIC IPU3HAKK y HaOIr01aeMoro 00beKTa, Iporecca.

3. I'pamotHO, normyHO oOQoOpMIsIET pe3yJbTaThl CBOMX HAONIOJNCHUWH, JelacT
000011IeHH S, BBIBOJIBL.
Onenka "4" craBHUTCSI, €CIIHM VUECHUK:

1. HpaBI/IJ'ILHO IIPpOBOAUT Ha6J'IIOI[CHI/Ie 110 3aIaHUI0 YUUTCIIA.

2. I[OHYCKaCT HCTOYHOCTH B XOJC€ Ha6HIO,HeHI/II>’II IpUu BBIACICHUU CYHICCTBCHHBIX
IIPHU3HAKOB Yy Ha6JIIO,Z[aeMOFO O6’beKTa, nponecca Ha3bIBa€T BTOPOCTCIICHHBIC.

3. HeGpexHo WIH HETOYHO odopmisier pE3yJIbTaThI HaOJIr01eHU.
Onenka "3" cTaBUTCs, €CM YYEHUK!

1. Jlonyckaer oiHy-/1B€ rpyOble OIIMOKN WM HETOYHOCTH B IIPOBEACHUM HAOIIOIEHUN
I10 3a1aHUI0 YUUTEJIS.

2. Tlpum BbIIENEHUHU CYIIECTBEHHBIX NMPHU3HAKOB y HAOIIO/IaeMOro 00BeKTa, Mmporecca
Ha3bIBACT JIMIIb HCKOTOPELIC U3 HUX.

3. Jlomyckaer ogHy-1Be rpyObie OmmMOKH B 0QOPMIICHUN Pe3yIbTaTOB, HAOIIOICHUNA
BBIBOJIOB.
Onenka «2» CTaBUTCS, €CIHM YUYEHUK:

1.Jommyckaer Tpu-deTbipe rpyOble OMMOKH B MPOBEIECHUU HAOIIOJEHHM MO 33JaHUIO
YUUTES.

2. HenpaBwiibHO BBIZICIISICT IPU3HAKK HAOJTI0JTaeMOT0 00bEKTa, IIporiecca.

3. lomyckaet Tpu-4yeTsipe rpyObie OmMOKH B 0OPOPMIICHUH PE3YJIbTaTOB HAOII0AeHU I
Y BBIBOJIOB.
Onenka «l» craBurcd B cayyae:




1. Het oTBerTa.

Ilpumeuanue. OUEHKW C aHAIW30M YMEHUW M HABBIKOB TPOBOJUTH HAOJIOICHUS
JOBOJIATCSI IO CBEJICHUS YYAIllMXCs, KaK MPaBHIIO, HA TOCIEAYIOIMIEM YpPOKe, MOCie CIadu
oTuéTa.

Oo01as knaccu(bHUKaIs OMKHOOK.

[Ipu oreHKe 3HAHWK, YMEHHH, HABBIKOB CIICyEeT YYUTHIBATH BCE OIIMOKH (TpyObie
1 HETpyObIe), HEIOYETHI B COOTBETCTBUU c BO3PacToOM yYaIMXCs.
[ pybvimu cuumaromes owmuoOKuY .

- HE3HAHUC OIPCACICHHSA OCHOBHBIX HOHHTHﬁ, 3daKOHOB, IIpaBHJI, OCHOBHBIX HOJIO)I(GHHI;'I,
TCOPHUH, HC3HAHUC q)OpMy.]'I, O6H.I€HpI/IH$ITBIX CHMBOJIOB 0003HAYeHUI BCIMYMH, CANMHUIL] UX
HU3MCPCHUA, HaMEHOBAaHUH 3THUX CAHNHUII,

- HEyMEHHE BBUICIUTh B OTBET€ IJIaBHOE, OOOOIIUTH pE3ynbTaThl H3YYEHHUS;
- HEyMEHHE T[PUMEHUTb 3HAaHUS JUId pelIeHus 3a1ad, OOBACHEHMs  SBJICHUS;
- HeyMeHue YUTATh u CTPOUTh rpaduku, PUHIUIHATbHbIE CXEMBI;
- HEyMEHHUE NOJArOTOBUTHh YCTAaHOBKY WJIM JabOpaTopHOE 00OpYyIOBaHHE, IPOBECTHU OIIBIT,
HaOIoIeHNe, cAeNaTh HEOOXOAUMBIEC PAaCUEThl WIIM UCIIOJB30BATh MOyYEHHBIC JTaHHBIC IS
BBIBOJIOB;

- HEyMEHUE I0JIb30BaThCs IEPBOMCTOYHUKAMHU, YYEOHUKOM, CIIPABOYHUKOM;

- HapyIICHWE TEXHUKH OE30MacHOCTH, HEOpPe)KHOE OTHOIICHHE K O00O0PYIOBaHHUIO,
npubdopam, Marepuaisam.
K nezpybwvim omuocames ouubku.

- HETOYHOCTHb (HOPMYJIUPOBOK, ONpPENETECHUMN, TOHATUM, 3aKOHOB, TEOPHH, BBI3BAHHAsA
HETIOJTHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OINPECIIIEMOro MOHATHUS WK 3aMeHoi 1 — 3 u3
3TUX MPU3HAKOB BTOPOCTEIIEHHBIMU;
- OWMOKM TpU CHATUM TOKA3aHWH C U3MEPUTENbHBIX NpUOOpPOB, HE CBS3aHHBIE C
OIIPEACIICHUEM LIEHBI IEJICHUS IIIKAJIbL;

- omMOKH, BBI3BAHHBIE HECOOJIOJACHHWEM YCIOBUI IPOBEJACHUS OIbITA, HAOIIOJCHMS,
ycJI0BUH paboThl mpubOpa, 000pyI0BaHUS;

- ommOKKM B  YCIOBHBIX OOO3HAYEHUSX HA  CXeMax, HETOYHOCTh TIpaduka;
- HEpalMOHAIBHBIA METOJ| PEIleHUs 3aJayd, BHIOJHEHUS YaCTH MPAKTUYECKOW paboTHI,
HEJIOCTAaTOYHO MPOJYMAaHHBIM IJIaH YCTHOTO OTBeTa (HapyUI€HUWE JIOTUKH U3JI0XKEHHUS,
MOJIMEHA OTJIEbHBIX OCHOBHBIX BOITPOCOB BTOPOCTENEHHBIMHU );

- HEpalUOHAJIBbHBIC MCTO/bL pa6OTLI (¢10) CHp&BO‘-IHOﬁ J'IPITCp&TypOﬁ;
- HCYMCHUC pC€IIaTh 3aaa4u, BbIIIOJIHATE 3aJIaHUS B O6H.[€M BUJC.

Heoouémam u sensromes:




- HepalMOHAJIbHBIC MPUEMBI BBIYUCICHUNW U MPeoOpa3oBaHUil, BBIMOJHEHUS OIBITOB,
HaOIIOICHUH, IPAKTUYCCKUX 3aJaHU;

- apudMeTHYECKHE OMTMOKH B BBIYMUCIICHUSX;
- HeOpeXHOE BBIMOJHCHHE 3aMMUCeH, YepTekeH, cxeM, TpaduKoB, TaOIHII,

- opdorpadudeckue u MyHKTyallMOHHBIC OITUOKH.



		2024-11-24T18:39:14+0800
	Нестеренко Любовь Анатольевна




