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[IporpaMMa 1o XUMHUM Ha YpOBHE OCHOBHOTO 00IIEero 0o0pa3oBaHHs COCTaBleHa Ha OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM MPOTrpaMMbl OCHOBHOTO OOIEro
oOpa3zoBanus, npeacrasiaeHHbix B PI'OC 00O, a takke Ha OCHOBE (enepalibHON paboueil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIICTILIMU TMpernojaBaHus ydyeOHoro mnpeaMera «XuMHs» B 00pa30BaTEIbHbBIX
opranuzanusax Poccuiickoit denepanumu.

[Iporpamma o xuMuu Ja€T MPEACTaBICHUE O LESAX, 00IIel cTpaTeru 00y4YeHus, BOCIUTAHUS U
pa3BUTHS O0YYarOIIMXCS CPEACTBAMHU yUEOHOIO IPEAMETa, YCTAaHABIMBAET 0053aTEIbHOE IMPEIMETHOE
coJiepXaHue, MPeyCMaTPUBAET PACIpPEIeICHHE €ro Mo KjaccaM U CTPYKTYPHUPOBAaHHE IO pa3jeliaM U
TEMaM [pOTrpaMMbl IO XHUMHHU, ONPEIAEISAET KOJIMYECTBEHHbIE U KAUYECTBEHHbIE XapaKTEPUCTUKHU
COJIEp’KaHusl, PEKOMEHAYEMYIO IMOCJIEI0BAaTEIIbHOCTh M3YyYEHUS] XUMUU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO IPOIEcca, BO3PACTHBIX OCOOCHHOCTEH OO0yJaromuxcs,
orpezenseT BO3MOKHOCTH IpeaMeTa Al pealn3aluyd TpeOOBaHUN K pe3ylibTaTaM OCBOECHUS OCHOBHOMU
0o0pa3oBaTenbHOl MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3ynbrataM OOyueHHUsT XMMHM Ha YpOBHE Ii€JIed W3Y4EeHHs IpEeAMETa U OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATEJIbHOM J1€ATEIbHOCTH 00yYaIOIIerocs 10 OCBOEHUIO yU4eOHOIO COJIepPIKaHuUs.

3HaHUE XUMHMM CIY)KHUT OCHOBOM Uil (POPMHUPOBAHUS MMPOBO33pEHMs OOy4aromerocsi, €ro
MPEJCTaBICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO pOJIb HUIparoT (HOpMHpyeMble XHMHEH
IPEJICTaBICHUS O B3aUMOIIPEBPAILICHUSIX SHEPTUU U 00 SBOJIOIMH BEILIECTB B IPUPOJIE, O MYTSIX PELICHUs
MI00aTBHBIX MPOOJIEM YCTOWYHMBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YPHEPTrEeTUUECKOM, MUIIEBONU U
9KOJIOTHYECKOI 0€30MMacHOCTH, POOIIEM 3/1paBOOXPAHEHUS.

N3yyenue xumuu:

CIOCOOCTBYET pealn3allid BO3MOXKHOCTEM MJii CcaMOpa3BUTUS U (OPMUPOBAHUSA KYJIbTYpHI
JUYHOCTH, € 0011el 1 GYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yYaroLINXCsl, HABBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JesTeTbHOCTH, 3KCIIEPHUMEHTAIBHBIX W MCCIIEOBAaTENbCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATILHON NS TENbHOCTH;

3HAaKOMHUT CO CHEenU(UKON HAYYHOrO MBILIUICHHUS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO B3IJIsAa Ha
€IMHCTBO TPUPOABI U YEJIOBEKA, SBISETCSA OTBETCTBEHHBIM ATAallOM B (POPMHPOBAHUU €CTECTBEHHO--
HAY4YHOH rpaMOTHOCTH 00YyJarOIuXCs;

croco6cTByeT (HPOPMHPOBAHUIO LIEHHOCTHOIO OTHOLIEHHS] K €CTECTBEHHO--HAyYHBIM 3HAaHHUAM, K
pUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTHYECKOe 00pa30oBaHUe 00yJaromnXCsl.


User
Карандаш

User
Карандаш

User
Карандаш

User
Карандаш

User
Карандаш

User
Карандаш

User
Пишущая машинка
О


JlanHble HampaBieHUsI B OOYYCHUH XMMHU 00ECTICUMBAIOTCSA CHCIU(MUKON COJEPKaHHUS ydeOHOTO
npeaMeTa, KOTOPBIA SBISETCS MeJarornuecky aJanTHPOBAHHBIM OTPaKEHUEM 0a30BOM HAyKU XUMHUU Ha
OIPENEIEHHOM 3Talle €€ pa3BUTH.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0O0IIero oO0Opa3oBaHMsS OpPUEHTHPOBAH Ha OCBOCHHE
00y4YaroIMMHUCS. CHCTEMbl IE€PBOHAYAIBHBIX MOHATHH XHUMHH, OCHOB HEOPraHWYEeCKOW XHUMHH U
HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MMOHSATHH OPTaHUYECKOU XHUMHUH.

CTpyKTypa cofepKaHus MporpaMMbl 10 XUMHUH COPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJIX0/1a K
e€ uzyuenuro. CozmeprkaHue CKJIabIBACTCA U3 CUCTEMBI MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIECTBE U
CUCTEMBI MOHATHI 0 XUMHYECKOH peakiuu. O6e 3TU CUCTeMbI CTPYKTYPHO OPTaHU30BaHbI 110 MPUHIIUITY
MOCJIEIOBATEILHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEJICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHSI KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YYEHHsI O CTPOCHHUH aToMa U XUMUYECKOH CBSI3H;

— IpeJCTaBICHUN 00 ANIEKTPOTUTUUECKON AUCCOIUAIINH BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHHUS PacCCMaTPUBAIOTCS HA OCHOBE SMITUPUUYECKU TIOTYUEHHBIX U OCMBICIICHHBIX
(hakToB, pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K JAPYTrOMY, BEITIONHSS (QYHKIUN OOBICHEHUS
U MPOTHO3HPOBAHUSI CBOMCTB, CTPOCHHS W BO3MOXKHOCTEHM MPAKTUYECKOTO NMPUMEHEHHS W TMOIYYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHre TpOrpaMMBbl MO XUMHH CIHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOU
COCTABJISIFOIIEH HAyYHOW KApTHUHBI MUpPA B JIOTHKE €€ CUCTEMHOUW MPUPO/bI, ICHHOCTHOTO OTHOIICHUS K
HAay4YHOMY 3HAHUIO U METOJIaM TTO3HAHMS B HayKe. M3ydueHrne XuMuu IpOUCXOIUT C MPUBIICYCHUEM 3HAHUN
U3 paHee U3YUYeHHBIX y4eOHBIX mpeamMeToB: «Okpyxawmuid Mup», «buonorus. 5—7 kinacee» u «Pusuka.
7 xJaccy.

[Tpu n3yyeHnn XUMUHU IPOUCXOAUT (POPMHUPOBAHNE 3HAHUN OCHOB XMMUYECKON HayKH KaK 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKON IEATEIbHOCTH YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MUPOBOH KyJIbTYpHI. 3a/1a4a yueOHOT0 MpeAMETa COCTOUT B ((OPMUPOBAHUH CHCTEMbI XUMHUECKUX 3HAHUN
— BaXHEWIUX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IOJOXKEHHM, TOCTYMHBIX 0000IIeHNu
MHPOBO33PEHUYECKOT0 XapaKTepa, s3blKka HAayKd, B MPHUOOMICHHMH K HAYYHBIM METOJAaM TO3HAHUS TMpHU
W3YYCHUH BEIICCTB U XUMUYECKUX PEaKIui, B (DOPMHUPOBAHHH U PA3BUTHH MMO3HABATEIIBHBIX YMEHHH U MX
MPUMEHEHUU B Y4eOHO-TI03HABATEIHHON U YUeOHO-HUCCIIeIOBATEIbCKON AeSITENIbHOCTH, OCBOCHHUH MPaBUIT
0e30MmacHOro 00paIleHHs C BEIECTBAMH B IIOBCETHEBHOM JKU3HHU.

[Ipu M3ydeHNn XMMHUHU HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHMs BaXXKHOE 3HAUYCHHUE MPUOOpETH
TaKue IeJIH, KaK:

— (dopMUpOBaHHE WHTEINIEKTYaIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHATHUIO DPEIIEHUH, CIHOCOOHON amanTHpPOBaThCS K OBICTPO
MEHSFOITUMCS YCIIOBHSIM KU3HU;

— HaNpaBJICHHOCTh O0yUYEHUS HA CHCTEMAaTUYECKOEe MPUOOIICHNE 00YJArOITUXCS K CAMOCTOATEIIbHON
MO3HABATEIILHON JCSITEIHPHOCTH, HAYYHBIM METOJIaM MO3HaHUsI, (GOPMHUPYIOIITUM MOTHUBAIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

— obecredeHne yCIOBHiA, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYAIOIIMMHICS OTIBITa Pa3HOOOpa3HOM
JESITCIILHOCTH, TIO3HAHUS W CaMOTIO3HAHMSI, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHITHH ), TMEIOITUX
YHUBEPCAITHHOE 3HAYCHHE JIJIS1 PA3TUYHBIX BUJIOB JACSITEIHHOCTH,

— ¢gopmupoBanue o6mel QYHKIMOHAIBHON U €CTeCTBEHHO-HAYYHONH TPaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSICHITH M OLIEHUBATH SBICHUSI OKPYKAIOIIETO MHUPA, UCTIONB3YS 3HAHUS U OMBIT, MTOJIy4eHHBIE
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IpU U3YYEHUU XUMUH, MPUMEHSTh UX NPU PEUICHUH MpoOJieM B MOBCEIHEBHOM KU3HU U TPYIOBOM
JeSATEIbHOCTH;

— ¢dopmupoBaHHe Yy OOYYAOMIMXCS TYMAaHUCTHYECKMX OTHOIICHWA, IMOHUMAHHS I[CHHOCTH
XUMHUYECKUX 3HAHHWM i1 BBIPAOOTKU 3KOJOTUYECKH 1eIeco00pa3HOro MmoBeieHus B OBITY U TPYIOBOM
NESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/J0POBBS M OKPY’KaIOIEH IPUPOTHOM Cpeibl;

— pa3BHTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIPaBJIEHHOCTHU JaJIbHEHIIIET0 00yUeHHUS.

OOmiee 4mMCIIO 4YacoB, OTBEACHHBIX MJI1 M3Y4YEHHS XMMHHM Ha YPOBHE OCHOBHOTO OOMIETO
obOpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heleno), B 9 kiacce — 68 yacos (2
yaca B HEJICIIO).



COJAEP)KAHUE OBYYEHUA
8 KJIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUUM B KM3HM 4YeJIOBEKA. XUMMHS B CHCTEME HayK. Tena W BEUIECTBA.
®dusnueckue CBOMCTBA BelIECTB. ArperaTHoe cOCTosiHHME BemiecTB. [IoHSTHE O MeTojax MO3HaHUs B
xumun. Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE 3JeMEHThl. CHMBOJBI XUMUYECKUX 3J€MEHTOB. [IpocTeie u
CJIOKHBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH IMIOCTOSHCTBA COCTaBa
BeniecTB. OTHocUTeNnbHas aToMHas Macca. OTHOCHUTENbHAs MOJIEKYJspHas Macca. MaccoBas [0
XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemectBa. Monb. MonsipHas macca. B3auMocBs3p KOJIMYeCTBa, MacChl M 4uCia
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo opMynamMm XUMHUECKUX COCAMHEHUI.

®uznyeckue U XUMUYECKUE SIBICHUSA. XMMHUUYECKasl peakuusi U €€ NpU3HAKU. 3aKOH COXpPaHEHHs
Macchl BelIecTB. XHUMHYecKHe ypaBHeHus. Kiaccupukanuss XUMHYECKUX peakuuid (CoeIuHEHUs,
Pa3oKeHHM S, 3aMeIeHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO ¢ XMMUYECKOH TOCYI01, IpaBUIaMu pabOTHI B JIAOOPATOPUH M TIpUEMaMU OOpaIeHHs
¢ InabopaTopHbiM 00OpyAOBaHHWEM, H3yuY€HHE M ONuUcaHue (HU3UYECKHX CBOMCTB 00pasioB
HEOPraHMYECKUX BEIIeCTB, HAOMI0AeHHE (PU3NYeCcKuX (IJIaBICHHUE BOCKA, TassHUE JIba, pACTUPAHUE caxapa
B CTYyNKE, KUIEHUE M KOHJEHCAIMs BOJbI) U XMUMHUECKUX (TOpEHUE CBEYM, IMPOKAJIMBAHWE MEIHOMU
IPOBOJIOKH, B3aWMOJICHCTBHE MeJla C KHCIOTOM) SBICHWI, HAONIONEHHE W ONUCAHWE TPU3HAKOB
MPOTEKAaHUsI XUMUYECKUX PEaKIMii (pa3nokeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIOTHI C XJIOPUAOM
6apust, paznoxenue runpokcuaa meau (II) mpu HarpeBaHuu, B3auMoJieiicTBHE Xkele3a ¢ pacTBOPOM COJIU
meau (II), uzydyenue cnocoboB paszeneHus cMeceil: ¢ MOMOUIbI0 MarHuTa, (UIbTPOBAaHHUE, BhIIAPUBAHUE,
JUCTWIUIAMS, XpomaTtorpadus, TpoBeJeHHE OYMCTKM MOBAapEeHHOW coyiu, HAONIOJACHHE U ONHUCAHHE
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHsS MAacChl, CO3JAHHME MOJEJEH
MOJIEKYI (IIIapOCTEPIKHEBBIX ).

BaxkHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucimopoa — anemMeHT U nmpocToe BemiecTBo. Haxoxnenue
KHUCITIOpOJIa B MPUPOJIE, PU3NYECKUE U XUMHUUYECKHE CBOICTBaA (peakuuu ropenusi). Oxcusl. [Ipumenenue
kucinopoaa. CrocoObl MOMy4eHHUS KUCIOpojaa B JabopaTOpuM M MPOMBINUIEHHOCTH. KpyroBopoT
Kucaopojia B mpupojie. O30H — aJuioTpornHas MoupuKalus KUCI0po/a.

TemnoBoit 3 ekt XUMHUYEeCKON peakliuy, TEPMOXUMHUUECKHE YPaBHEHUS, K30~ U DHIOTEPMUYECKUE
peakuuu. TOMIMBO: Yroyb U METaH. 3arpsi3HeHHEe BO3/lyXa, yCUIIEHUE MapHUKOBOTro 3 dekTa, pazpylieHue
030HOBOT'O CJIOSI.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxokneHue Boaopoja B mpupoje, (pusnyueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOObI oay4yeHus. KucioTsl u comnu.

MonsipHblif 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE M HEHACHIILIEHHBIE
pactBopbl. PacTBOpUMOCTH BEnIecTB B BoJe. MaccoBas J0J1sl BEIIECTBA B paCTBOpPE. XMMUYECKHE CBOMCTBA



Boabl. OcHOBaHuA. Ponb pacTBOpOB B IIPHUpOJAE M B JKU3HU 4elloBeKa. KpyroBopoT BOABI B NPHUPOAE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OYNCTKA IPUPOIHBIX BOJ.

Knaccudukanus  Heopranmueckux  coenuHeHwi.  Oxcuapl.  Krnaccudukamus — OKCHIOB:
cojieoOpa3ymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecosieoOpasyroue. HomenkiaTypa okcuios.
dusnyeckue ¥ XMMUYECKHE CBOMCTBA OKCHIIOB. [lonydeHne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHMHN: MIETOYM U HEPACTBOPHMbIE OCHOBaHM. HomeHknaTypa
OCHOBaHUM. PU3NYECKHE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonydeHne ocHOBaHMiA.

Kucnotsl. Knaccugukanus kucinor. Homenknarypa kucior. @usnueckue 1 XMMUYECKHE CBOICTBA
kucioT. Psan aktuBHocTr MetamuioB H. H. bekeroBa. [lonydyenue kucnor.

Conu. Homenknarypa coneil. @u3nueckue U XuMudeckue cpoiicrsa coieil. [lonyuenue comneit.

I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpE/AEICHUE COJEpKaHUs KUCIOpoJa B BO3JyXe, IIOJIYy4YEeHUE, COOHMpaHHe,
pacro3HaBaHHUe U U3y4YEHUE CBOMCTB KUCIOPOa, HA0JII0/IEHUE B3aUMO/ICHCTBUS BEIIECTB C KUCIOPOAOM U
yCJIOBUSI BO3HUKHOBEHUS U IpEKpallleHus TopeHus (moxkapa), O3HaKOMJIEHHE ¢ o0pa3lamMu OKCHUIOB U
OIKCaHKE UX CBOMCTB, NOJIy4YeHUE, COOMpaHue, paclio3HaBaHUE U U3y4yeHHe CBOMCTB BOAOPOAa (TopeHue),
B3auMoJieiictBue Bojopona ¢ okcuaoM Meau (II) (BO3MOXKHO HCHONB30BaHUE BUIEOMATEPHAIIOB),
HaOroieHne 00pas3IoB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIIEOBaHHUE OCOOCHHOCTEH pacTBOpEHUS
BEILIECTB C PAa3JIMYHOM PaCTBOPUMOCTHIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHOW MAaCCOBOU AOJIEH
pPacTBOPEHHOIO BEIECTBA, B3aMMOJAEHCTBHE BOABI C MeTaUIaMU (HATpUEM M KaibLiueM) (BO3MOXHO
UCIOJIb30BaHUE BHJICOMATEpUANIOB), HCCIEI0BaHHE OOPa3lOB HEOPraHMYECKUX BEIIECTB Ppa3IMYHBIX
KJIACCOB, HAOJIIOJIEHUE M3MEHEHUS OKPACKM MHJMKATOPOB B PACTBOPAX KHUCIOT U WIEJIOYEd, U3yueHue
B3aumozeiicteust okcuzna Meau (1) ¢ pactBopoM cepHON KHUCIOTBHI, KUCIOT C METaUIaMM, peaKLMi
HEUTpaau3aluuy, IOJIyYeHUE HEPAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METaUla APYTHM U3
pacTBOpa COJIM, pELICHHE DKCIEPUMEHTaIbHBIX 3a1ad 10 TeMe «BakHellne KiacChl HEOPTaHUYECKUX
COCTMHEHUI».

Ilepuoauyecknit 3axkoH u Ilepuogmyeckass cucrema xumudeckux »djementos JI. MH.
Menpnesneesa. CrpoeHue aToMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHTE/IbHBIC
peakuuu

[lepBble MOMBITKM KiIacCHU(PUKAIMM XUMHYECKHX 3jeMeHTOB. [loHsTHE O Trpynmax CXOIHBIX
3JIEMEHTOB (IIeJIOYHBIE U IIET0YHO3EMENbHBIE METaJIIbI, TaJ0T€Hbl, UHEPTHBIE I'a3bl). DIEMEHTHI, KOTOPbIE
00pa3ytoT aM(poTepHbIe OKCUBI M THAPOKCUIBI.

Ilepnonnueckuin 3akoH. lleproauyeckas cucrema xumuyeckux snemeHtroB [I. M. Menneneesa.
Kopotkonepuoanas u jmaHonepuoaHas ¢popMmsl [lepuonnyeckoil cucteMbl XUMUYECKUX 3JI€MEHTOB /1.
N. Menneneesa. Ileproaer u rpynmbsl. @U3HUECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEPHOJA U
TPYIIIBI 2JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX sjaep. M3ortombl. OnekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
ob6osouek atoMoB mepBbIX 20 xumMudeckux aneMeHToB llepuomnyeckoit cuctemsr J[. 1. Menneneesa.
XapakTepucThKa XUMHUYECKOIO 3JIEMEHTa 1o ero mnojoxeHuto B Ilepmoamueckoit cucreme J[. U.
Meneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHX DJIEMEHTOB, METAUIMYECKHUX W
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U IIEPUOJIAM.

3nauenue Ilepmonnueckoro 3akoHa u Ilepmoanueckol CUCTEMBI XMMHUYECKHX DJIEMEHTOB IS
pa3BUTHA HayKu U npakTuku. [[. . MenneneeB — yd€HbIN U TpaXkJaHUH.



Xumuyeckasi cBsi3b. KoBaneHTHasi (moyispHasi M HEMOJSIpHAsi) CBSI3b. DJIEKTPOOTPULIATEIBHOCTD
XUMHUYECKHX dJIeMeHTOB. VIOHHAsI CBSI3b.

Crenenb okucieHus. OKHCIUTEIBHO--BOCCTAHOBHUTEIbHBIC peakiuu. [Iporecchl OKUCICHHS |
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THUIPOKCHAA LMHKA C
pacTBOpaMu KHUCJIOT M IIENOYEH, MPOBEICHUE OMBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI OKHUCIHTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIuil (rOpEHUE, PEaKIIUU Pa3NI0KEHUs, COSTMHEHHUS).

Meosricnpeomemmnuwie ceasu

Peanu3zanuss MeXMpPEIMETHBIX CBSI3€H NpPU M3YYCHHH XMUMHH B 8 KIIACCE OCYIIECTBISICTCS 4epes
UCTIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO--HAYYHBIX MOHATHMA, TaK U MOHITHMA, SIBISIOIIUXCSI CHCTEMHBIMH
JUISL OT/ICTIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O ITUKJIA.

OO01re ecTecTBEeHHO--HAYyYHbIE TOHSTHSI: HAYYHBIN (DaKT, TUIIOTE3a, TEOpUSs, 3aKOH, aHAJIU3, CUHTE3,
KJIacCU(UKAIUs, TEPUOAUIHOCTh, HAOIIOJCHHUE, JKCIICPUMEHT, MOJCIHUPOBAHUE, M3MEPEHUE, MOJICIb,
SIBJICHHE.

®du3ukKa: MaTepusi, aTOM, SJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI, PaAUOAKTUBHOCTbD,
MOJIEKYJa, JJIEKTPUYECKUN 3apsif, BELIECTBO, TelO, 00BEM, arperaTHOE€ COCTOSHUE BeIIeCTBa, ras,
bu3HYECKUEe BEIIMUUHBI, €IMHUALIBI H3MEPEHUS, KOCMOC, TUIAaHETHI, 3BE3/161, COJTHIIE.

buonorust: porocunres, qpixanue, ouochepa.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE HCKOMAEeMBbIE,
TOTLIIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peaKkuust

[lepnonnueckuii 3akoH. Ilepuoauueckas cucrema xumuyeckux snemeHtoB JI. M. Menneneesa.
CrtpoeHue atoMoB. 3aKOHOMEPHOCTHM B H3MEHEHMM CBOMCTB XMMHYECKHMX D3JIEMEHTOB MEPBBIX TPEX
NIEPUOJIOB, KaJIWsl, KalbUUsd M MX COCAUHEHUHM B COOTBETCTBHM C IIOJIO)KEHHUEM DIIEMEHTOB B
Ilepponnueckol cucTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJABI XMMHYECKON CBSI3U. THIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHX BElIEeCTB. XMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCSILUXCS K pa3JIMYHBIM KJIaCCaM HEOPIaHMYECKUX COCAMHEHUN, TEHETUYECKAs CBA3b HEOPraHUYECKUX
BEIIECTB.

Knaccudpukanus XMMHUYECKHMX pEaKIU MO pa3iMyHbIM @pHU3HaKaM ([0 4YHCIy U COCTaBy
YYaCTBYIOIIMX B pPEaKIMU BEIIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 HM3MEHEHHUIO CTENEHEH OKHUCIIEHUs
XMMHUYECKHX JJIEMEHTOB, 1O OOPAaTUMOCTH, IO YYaCTHIO KaTajlu3aropa). JK30- U 3HJOTEPMUYECKHE
peakuuy, TepPMOXUMHUYECKUE YPABHEHMUS.

[TonsiTue o ckopocTr XUMHUYeCKOM peakuuu. [loHsaTue 06 06paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusax. IloHATHE O TOMOIr€HHBIX M TeTeporeHHbIX peakuusax. [lomarne o kartaimse. [lowArme o
XUMUYECKOM paBHOBeCUH. DaAKTOPBI, BIMAIOLIIUME HA CKOPOCTh XMMHUYECKOW DPEAKLUUU MU IIOJIOKEHUE
XUMHYECKOIO PAaBHOBECHSL.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIE  pEaKLMH,  JJIEKTPOHHBIH  OalaHC  OKHMCIUTENIbHO-
BOCCTAHOBUTENBbHOU peakiuu. CocTaBlieHNE YPAaBHEHHI OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKIIUN C
UCIIOJIb30BAaHUEM METOJIa AIEKTPOHHOTO OajaHca.



Teopust >IEKTPOIUTHYECKON AUCCOLMALUNA. DIECKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AUCCOIMAINH BEIIECTB C Pa3jIMYHBIMU BUAAMH XUMUYECKOW CBsi3u. CTEneHb AMCCOIHAIIHH.
CunbHbIC U clla0ble 3JIEKTPOIUTHI.

Peakuuu woHHOro oOMeHa. YcIOBHS MNPOTEKaHUS peakUUid HOHHOrO OOMEHa, IMOJIHBIE HU
COKpall€HHbIE HMOHHBIC ypaBHEHHMs peakuuil. CBOHCTBA KHUCIOT, OCHOBAaHMW M COJEH B CBETE
MPEJICTaBICHU 00 SIEKTPOIUTHUECKON auccormanuu. KadecTBeHHBIC peakuu Ha WOHBL [loHsATHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C MOJIEISIMU KPUCTAUTMUECKUX PEIIETOK HEOPraHMYECKUX BEIECTB — METAJIOB U
HeMeTaioB (TpaduTa W aiMasa), CIOXKHBIX BEUIECTB (XJOpHIA HATPHs), HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTM  XUMHYECKOW peakuud OT  BO3ACUCTBHS  PAa3IMYHBIX  (PAKTOPOB,  HCCIIEIOBAHUE
AJIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIecca AUCCOUAIIUHU KUCIIOT, IIeJ04ei U coneil (BO3MOKHO
UCIOJIb30BaHUE BHJIEO MaTepUasoB), MPOBEIEHUE OMBITOB, WUIIOCTPUPYIOUIMX MPU3HAKK MPOTEKaHUs
peakuuii MOHHOrO oOMeHa (0Opa3oBaHHME OCaJKa, BBIICICHUE Ta3a, OOpPa30BaHHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOUIUX  MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN  (TOpEeHHE, pPEaKIUu
pa3’oXKEeHHs, COCIUWHEHUS), PAcllO3HABaHWE HEOPraHMYECKHX BEIIECTB C IMOMOUIbI0 KAaYeCTBEHHBIX
peaxiuil Ha HOHBI, pEeUICHHE SKCIIEPUMEHTAIBHBIX 3a7au.

HemeTtasibl M MX coeIUHEHUS

OOmass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTEHEHU
okucienus. CTpoeHue u Gu3ndeckue CBONCTBA MPOCTHIX BEIIECTB — raJIoT€HOB. XUMUYECKHE CBOMCTBA HA
npuMepe xjopa (B3aMMOJCHCTBHE ¢ MeTalUlaMH, HEMeTalulaMH, Inenodamu). XiopoBojopoa. ConsHas
KHUCJIOTa, XMMUYECKHE CBOMCTBA, IOJIyd€HUE, NpuMeHeHue. JlelicTBUe XJiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uyesoBeka. BaxkHelme XJI0puabl U UX HAXO0KJEHHUE B IPUPOJIE.

O6mas xapakrepucTrka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIE
crenenn okucieHus. CtpoeHne M (U3MUECKHE CBOWCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AmoTponHble Mo (UKAIIMK KHCIOPO/Ia U cepbl. XUMUYECKUe cBoWcTBa cepbl. CepoBOIOPOA, CTPOEHHUE,
¢uznueckue U XxuMuyeckue cBoictBa. OKCHUIBI cepbl KaK MPEICTABUTENN KUCIOTHBIX OKcHJoB. CepHas
KHUCTIOTa, (U3MYECKHe W XHMMHUYECKHME CBOWCTBa (00IIME Kak MpeICcTaBUTENs Kiacca KHUCIOT U
cnenuduyeckre). XUMUYECKHE pEeaKklUd, JIKAIIMe B OCHOBE MPOMBIIUIEHHOTO croco0a MOMydeHHs
cepHoll kucnotThl. [IpuMenenue cepHoil kuciaoTel. COMM CEpPHON KHUCIOTHI, KAUECTBEHHAsl peaklMs Ha
cynbgar-uoH. HaxoxaeHue ceprl v €€ coequHeHUH B pupoje. XMMHUECKOE 3arps3HEHNE OKpYKaroIen
Cpedbl COEAMHEHHUS MM cepbl (KMCIOTHBIC J0XKIU, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
PeIOTBPALIICHUS.

OO6mas xapaktepuctuka ameMeHToB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUs aTOMOB, XapaKTEpHbBIE
CTENEHH OKHUCIEHHUA. A30T, paclHpoCTpaHEHHWE B Mpupoie, (U3NYecKue M XHUMHUYECKHE CBOMCTBA.
KpyroBopotr a3ora B mpupoje. AMMHUak, ero (pu3nMveckrne M XUMHUYECKHE CBOWCTBA, MOJIyYeHUE U
npuMmenenrne. Conu aMMOHUS, UX (PU3NYECKUE M XMMHYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHas
peakuus Ha MOHBI aMMOHHUA. A30THasl KUCJOTa, €€ MojiyueHue, pU3NYecKue M XMMUYECKHE CBOWCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KUCIOT W crenuduueckue). Vcmonp30BaHME HUTPATOB U COJICH
aMMOHHSI B KaueCTBE MHHEPAIbHBIX ynoOpeHuid. XWMHUECKOEe 3arpsi3HEHHE OKPYKaIoIIeH Cpeibl
COCTMHEHUSIMU a30Ta (KUCIOTHBIC MOXKIW, 3arpsi3HEHHE BO3AyXa, MouBbl U BomoémoB). docdop,
ajutoTpornHbie Moaudukanuu Gocdopa, buzndeckue u xummudeckue cpoiictBa. Okcun dochopa (V) u
docdopras kuciaora, Gpu3NUECKUe U XUMUUYECKHE CBOWMCTBA, mojydeHue. Vcmonp3oBanue QocdaToB B
KauyeCcTBE MHUHEPAIbHBIX yI00pEHUI.



OO6mas xapakTepucTuka 31eMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCICHHs. YTIIEPOA, aJUIOTPOINHbIE MOAM(UKALINY, pacCpOCTpaHeHUE B Ipupoae, puznyeckue
U XHMUYecKue cBoiicTtBa. Ancopbuus. Kpyrosopor yriepona B mpupoae. OKcuabl yriepoaa, uX
¢u3nyeckne M XMMHUYECKHE CBOMCTBA, JEHCTBME HA >KUBBIE OPIaHU3MBI, MOJTYYE€HUE U NPUMEHEHHUE.
OKkonoruyeckue npoodiiemMsl, CBsi3aHHbIE ¢ okcuoM yriaepona (IV), runoresa rioGanbHOro0 MOTEIUICHUS
KJIMMAaTa, HapHUKOBBIN 3P eKT. YroapHast KUCIOTa U €€ COMH, UX (PU3NYECKHe U XUMHUECKUE CBOWCTBA,
nojy4yeHue u npuMeHenue. KauectBeHHas peakius Ha KapOoHaT-MOHBL Vcmonp3oBanue kapOOHATOB B
OBbITY, MEJJULIMHE, IPOMBIIIUIEHHOCTH U CEJIbCKOM XO3sIHCTBE.

[TlepBoHauanbHble MOHATHS 00 OPraHMYECKHUX BELIECTBAX KaK O COCAMHEHMSX yrieponaa (MeTaH,
3TaH, TWIEH, alleTUJIEH, 3TaHOJI, TJIUIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKHU YIIIEBOAOPOI0B
(yronb, mpupoAHbId Ta3, HE(PTH), TPOAYKTHI HX TMepepadoTku (OCH3WH), WX poOJb B OBITY U
IPOMBIIIIIEHHOCTU. [IoHATHE 0 OMOJIOTMYECKH BaXKHBIX BEILECTBAX: XHUpaX, Oelikax, yriaeBoJax — M MX
pOJIU B J)KM3HM 4YeJIoBeKa. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnyeckne m XMUMHUYECKHE CBOICTBa, moiydyeHne u mnpumenenue. CoenuHeHHUs
KpemHus B ipupoze. O6mue npencrapinenns 06 okcuae kpemuus (IV) u kpemauneBoit kuciore. CHIMKATH,
UX HCHOJb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BaxkHellne CTpoUTeIbHbIE MaTepuabl: KepaMHKa,
CTEKJIO, LIEMEHT, O€TOH, jkene300eToH. IIpoGiiembl 6€30mMacHOro HCHOJIb30BaHUS CTPOUTENIBHBIX
MaTeprasoB B MOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumMenm:

u3yyeHue oOpa3loB HEOPraHWMYECKMX BEIIECTB, CBOMCTB COJSIHOH KHCIOTBI, IpPOBEIEHHE
Ka4eCTBEHHBIX pPEAKIMHA Ha XJIOPUA-UOHBI U HAONIOJEHHE MPU3HAKOB MX IMPOTEKAHUS, OIBITHI,
oTpaxkarommue (U3NYECKHe W XHMHUYECKHE CBOWCTBA TAJOI€HOB M WX COCAWHEHHH (BO3MOXKHO
WCIIOJIb30BAaHUE  BUJEOMATEPUATIOB), O3HAKOMJICHHE C oOpa3laMu XJOPUAOB  (TaJIOTEHHJIOB),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeJUHEHUSMHU (BO3MOXKHO MCIOJIb30BAHHE BUAEOMATEPUAIIOB),
HaOJroieHue mpolecca oOyriauBaHMs caxapa MOj JACHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI,
U3Yy4YE€HHE XMMUYECKHUX CBOICTB pa30aBIe€HHON CEpHON KUCIIOTHI, IPOBEJCHHE KaUeCTBEHHOM peakluy Ha
cynb(daT-uoH U HabJI0IeHNe TPU3HaKa €€ MPOTEKaHMsI, O3HAKOMJIEHHUE ¢ (PU3NUYECKMMH CBOMCTBAMHU a30Ta,
dochopa M ux coeauHEHUH (BO3ZMOXKHO MCIIOJIB30BaHME BUEOMATEPHATIOB), 00Opa3llaMH a30THBIX U
¢dochopHBIX ynoOpeHHH, MoaydeHHe, coOMpaHue, pacllo3HaBaHME M HM3y4EHHME CBOMCTB aMMHaKa,
IPOBEJICHNE KAaueCTBEHHBIX peaklUid Ha HMOH aMMOHMS U ¢ocdaT-HOH U HU3yYEHUE NPU3HAKOB HX
IPOTEKaHUsl, B3aUMOJEUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHMCIOTBI C MeAblo  (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YUYE€HUE MOJENeH KpUCTAJUIMYECKHX DPElETOK aiMasa, rpadura,
¢ynnepeHa, 03HAKOMJIEHUE C TIPOLIECCOM aICOPOLIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM INpPOTHUBOra3a, MojiyueHue, coOupaHue, pacro3HaBaHUE M U3yUYE€HUE CBOMCTB YTJIIEKHCIOrO
ra3a, IpoOBEJCHHE KAYEeCTBEHHBIX pEaKlMi Ha KapOOHAT M CHJIMKAT-MOHBI M M3y4y€HUE NMPHU3HAKOB HUX
IPOTEKAaHUs,  O3HAKOMJICHME €  NPOAYKUHMEH  CWJIMKATHOM  INPOMBIIIJIEHHOCTH,  pEIICHHE
9KCIIEPUMEHTAIBHBIX 337a4 10 TeMe «Ba)kHelI1e HeMETaluIbl U UX COSAMHEHUS.

Metanibl M X cOeIMHEHUS

OOmiass XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/VIOB Ha OCHOBAaHMM HUX IIOJIOKEHUS B
[lepnonuueckoii cucreme xumuueckux snemeHToB JI. M. MenneneeBa u crtpoenus aromoB. CTpoeHHE
MeTaJlI0B. MeTauueckas CBs3b M METAIINYECKasi KpUCTAJINYecKas peIETKA. DIEKTPOXUMUYECKUH Psift
HanpspkeHud MetaiioB. dusnueckre U XUMHUYECKUE CBOMCTBA MeTayioB. OOmMe crocoObl MoJydeHus
MeTasuioB. [ToHsTHE O KOPPO3UH METAIIIIOB, OCHOBHBIE CITOCOOBI 3alITUTHI X OT KOppo3un. CruiaBsl (CTab,
YyTyH, JIOPATIOMUHUHN, OPOH3a) U UX PUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.



[Ilenounble Metambl: TosnokeHue B Ilepuoguueckoil cucreme XuMHYecKux siemeHToB J[. .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJeHUE B npupoje. dusndeckre 1 XMMUYECKHE CBOMCTBA (Ha
npumepe HaTpus U Kanus). OKCUJIbI U TUAPOKCHIBI HaTpust U Kanus. [I[puMeHeHne menoyHbpIX METamlioB U
UX COCOUHEHUN.

[IlenoyHo3emMenbHbICE METAIBI MAarHUi W KajdblMil: mosioxkeHue B Ilepuomuueckoit cucreme
XUMH4YECKUX 3JieMeHTOB [l. 1. MeHneneeBa, cTpoeHHE UX aTOMOB, HaXOXK/JIeHHE B ipupoe. dusnueckue
Y XMMUYECKHE CBOMCTBA Maruusi u Kanblus. Baxxneiiune coeuuennst Kanblust (OKCUA, TUIPOKCHU]I, COJIN).
JK&cTkoCTh BOJIBI M CLIOCOOBI €€ YCTpaHCHHS.

Anmomunuii: nonoxkenue B Ilepronnueckoit cucreme xumuueckux 3nemeHtoB [[. Y. Menneneena,
CTpOCHHE aTOMa, HaXOXACHUE B Ipupoie. DU3NYeCKue U XUMIUYECKHE CBOWCTBA aTIOMUHUS. AM(DOTEpHBIC
CBOMCTBA OKCH/Ia U TUAPOKCHJIA ATFOMUHHUSL.

Kenezo: nonoxenue B Ilepuonnueckoit cucreme xumuyeckux snemeHToB . M. Menneneena,
CTPOCHHE aToMa, HaxoXJAeHue B mpuponae. PuU3nUecKue M XUMUUYECKHE CBOMCTBa xeje3a. OKCHUIBI,
ruapokcuabl ¥ conu xenesa (I11) u xxenesa (I11), ux cocras, cBoiicTBa U nosyueHue.

Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHE C oOpa3laMd METajlIOB M CIUIABOB, MX (U3NYECKUMHU CBONCTBAMH, H3Y4YCHHE
pe3yNbTaTOB KOPPO3UH METAIOB (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEpUAOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA KajJbIlMsg M HATpUsl C BOJOW (BO3MOXXHO HCIOJB30BaHUE BUIEOMATEPHAIIOB),
WCCJIC/IOBAHUE CBOMCTB KECTKOM BOJBI, IpollecCa TOPEHMsI JKele3a B KUCIOpoAe (BO3MOXKHO
WCITOJIb30BaHNE BHJICOMATEPUAIIOB), PU3HAKOB MPOTEKAHUs KA4eCTBEHHBIX PEaKIMil HAa MOHBI: MAarHUs,
KaJIbIIMS, aTFOMUHMS, ITMHKa, xkene3a (II) u xxenesa (I11), mequ (II), HabmroaeHNE U OMKECAaHUE MPOIIECCOB
OKpaIlIMBaHUs INIAMEHU HOHAMH HATPHs, KaJIUsl U KAIbIUS (BO3MOYKHO UCIIOJIb30BAHUE BUIEOMATEPHAIIOB),
uccieoBanre aM(OTCPHBIX CBOWCTB THAPOKCHUAA ATIOMUHUS ¥ THAPOKCUAA IIMHKA, PCEIICHHE
SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHel e MeTaJubl U UX COCAUHEHUS.

XuMHSA U OKpYsKaKoLIas cpeaa

BemectBa u MmaTepuainbl B TOBCEIHEBHOM KM3HU YelloBeKa. be3onacHoe ucnoiib3oBaHne BEIIECTB U
XUMUYECKHUX peakiuid B ObITy. [lepBas moMoIb npu XUMHUYECKUX 05KOTaX U OTPABJICHHSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIel cpebl (MIpeaenbHas T0MyCcTUMasi KOHIICHTPAI[Us BEIIECTB,
nanee — [1/1K). Ponas XxuMuu B penieHUH 3KOJIOTHIECKUX TMPoOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pa3ioB MaTepuasoB (CTEKIIO, CIUIaBbl METAJIJIOB, MIOJTUMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceazu

Peanuzanus MexXnpeIMeTHBIX CBSA3€H NpH M3YUYEHMM XMMHHM B 9 Kiacce OCYIECTBIISIETCS 4Yepes
WCIIOJIb30BAaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK U TOHATHH, SIBJISIONINXCS CUCTEMHBIMU
JUTSL OTJICTIBHBIX MTPEAMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

OO01re ecTeCTBeHHO-Hay4YHbIE TTOHITHSI: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3,
KJaccu(UKaIus, MepPUOAUYHOCTh, HAOIIOJEHNE, JKCIIEPUMEHT, MOJACIHUPOBAHUE, M3MEPEHHUE, MOJIEIb,
SIBJICHHE, TAPHUKOBBIN 3 (PEKT, TEXHOIOTHSI, MaTEPHAITBI.

®dusnka: MaTtepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU]I, U30TOTBI, PATHOAKTUBHOCTD,
MOJIEKYJa, DJIGKTPUYECKUU 3apsii, MIPOBOJHUKH, TMOJIYIPOBOJHUKH, AUIIEKTPUKHU, (POTOIIEMEHT,
BEIIECTBO, TeEJIO, O0BEM, arperaTHoe COCTOSHHE BEIIECTBa, Ta3, pacTBOpP, PacTBOPUMOCTH,
KpUCTAJUTMYECKasi pPEm€TKa, CIUIaBbl, (PU3WYECKUE BEJIMYMHBI, CIWHHIIBI HU3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COTHIIE.



buonorus: ¢dotocuHTe3, aApIxaHue, OWocdepa, OSKOCHCTEMa, MHHEPAIbHBIE YIOOpEHWS,
MUKPO3JICMCHTBI, MAKPO3JICMCHTEI, MATATCIIbHBIC BCIICCTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHbIE IOPOIBI, IOJE3HBIE HCKOMAEMBbIE,
TOILJIMBO, BOJTHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE Pe3yNIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO 00IIIero oOpa3oBaHUs JOCTUTAIOTCS B
Xxo/le OOy4deHHs] XUMHH B €IMHCTBE y4eOHOH M BOCHHTATEIHHOW JEATEIHPHOCTH B COOTBETCTBUHU C
TPAJULMOHHBIMU POCCUUCKHMHU COLIMOKYJIBTYPHBIMH U  JYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU,
MPUHSTHIMHU B OOIIECTBE NMPaBUIAMH U HOPMaMU MOBEJCHUS U CIIOCOOCTBYIOT MPOIleccaM CaMOTO3HAHMUS,
CaMOpa3BUTHUSA U COLIUATM3AIUHN 00yJarOIINXCS.

JIM9HOCTHBIE PE3yIbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MO3UTUBHBIX [ICHHOCTHBIX OPUEHTALUN U PACHIUPEHHUE OIBITA IEATEITHHOCTH Ha €€ OCHOBE, B TOM YHCJIC B
YacTHU:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPHYECKOMY W HAy4YHOMY
HACJICTUIO, TTIOHUMAHUS 3HAYCHUS] XMMHUYCCKON HAYKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH
BJIQJIETh JOCTOBEPHON uH(pOpMalMeli O TMEepeloBbIX JIOCTIKEHUSX M OTKPBITUAX MHPOBOM H
OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MIPEJICTABJICHHUS O COIMAILHBIX HOPMAax W MPaBIJIAX MEKIUYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO TOJIE3HOH, Yy4eOHO-HCCIeI0BaTEIbCKOM,
TBOPUYECKOH U IPYTUX BUJIAX ACSITENILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JIEATEIHHOCTH MIPH
BBITIOJTHCHUH YYEOHBIX, IMO3HABATEIBHBIX 3a/1a4, BBITOJIHCHUU XUMHUYECKUX JKCIIEPUMEHTOB, CO3JIaHUU
y4€OHBIX IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B Ipoliecce ITOH ydueOHOM
NESTENIbHOCTH, TOTOBHOCTH OLIEHHMBAaTh CBOE MOBEACHHWE U TOCTYNKH CBOMX TOBApPUIICH C MO3UIMH
HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS:

MHPOBO33PEHUYECKHE TMPEACTABICHUS O BEIIECTBE W XMMHYECKOW pEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABISIONIUE OCHOBY JJISi TOHUMAaHUS CYIIHOCTH HAy4YHOMN
KapTUHBl MHUpa, MPEACTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOMABI, B3aWMOCBS3SX
YeJIOBEKa C MPUPOIHOM CPEAOi, O PO XMMUHU B MIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO03HABATEIIEHBIC MOTHBBI, HAITPABJICHHBIC HA TIOJyYEeHHUE HOBBIX 3HAHHMA 10 XUMHUHU, HEOOXOTUMBIC
UIsE  OOBsICHEHHsI HaOJIOJaeMbIX TMPOIECCOB U  SBICHUH, MO3HABATENbHON, HMH(DOPMAIMOHHOW W
YUTATENCKON KyIbTYphl, B TOM YHCII€ HABBIKOB CaMOCTOATEIbHOW pabOThl C Y4EOHBIMH TEKCTAMU,
CIIPABOYHOM JIMTEPATYPOU, JOCTYITHBIMH TEXHUYESCKUMHU CPEJICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

UHTEpeC K OOy4YeHUI0O U T[O03HaHWIO, JII0O03HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa3oBaHWI0, TPOCKTHOW H HCCIEAOBATEIbCKON JAEATeTbHOCTH, K OCO3HAaHHOMY BBIOODY
HAPaBIEHHOCTU U YPOBHSI O0YUYECHHS B abHEHIIIEM;

4) hopMupOBaHUS KYJIbTYPbI 3I0POBbSI:

OCO3HAHWE IICHHOCTH >KH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO, YCTAaHOBKH Ha
3I0pOBBI 00pa3 >KM3HH, OCO3HAHUE TOCJIEICTBUN M HENPUATHE BPEIHBIX MPUBHIUEK (YMOTpeOIeHUs
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHUS ), HEOOXOAMMOCTH COOIIOICHHSI TTPaBIII O€30MMaCHOCTH TIPU OOpAIEHUH C
XUMHUYECKHMH BEIIECTBAMH B OBITY U pealbHON KHU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:
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MHTEpEC K NPAKTUYECKOMY U3YYEHUIO MPpOo(peccuil U TpyAa pa3IuyHOro poja, yBaXXeHUE K TpyAy U
pe3yabpTaTaM TPYAOBOM NEATEIBHOCTH, B TOM YHCJIE HAa OCHOBE IPUMEHEHMs NPEIMETHBIX 3HAHUHN IO
XUMHH, OCO3HAHHBIH BbIOOp WHIMBHIYalbHOH TPAaGKTOPUH MPOJOIDKEHUS OO0pa3oBaHHUA C Y4ETOM
JMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K XUMHH, OOLIECTBEHHBIX HHTEPECOB U IIOTPEOHOCTEH, YCIIEITHOM
npoeCCHOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHH, TOTOBHOCTh aJlallTUPOBAThLCS B
npodeccuoHaIbHOM cpere;

6) 9K0JIOrH4eCKOr0 BOCITUTAHUS

9KOJIOTMYECKHU 11eJ1ecO00pa3HOe OTHOUIEHUE K MPUPO/IEe KaK UCTOYHUKY KU3HU Ha 3eMile, OCHOBE €&
CYLIECTBOBaHMs, ITOHMMAaHHE ILIEHHOCTH 3JI0pOBOro M Oe3omacHoro oOpas3a >KHW3HH, OTBETCTBEHHOE
OTHOLIECHHE K COOCTBEHHOMY (U3NYECKOMY M TCHUXHYECKOMY 370POBbIO, OCO3HAHHE LEHHOCTH
coOnrofieHHsI IpaBWil O€3011aCHOrO IMOBEACHMUsI IpU PabOTE C BELIECTBAMHU, a TAKXKE B CHUTyalUsX,
YTPOXKAIOIUX 30POBBIO U KU3HU JIIOIEH;

CHOCOOHOCTH TNPHMEHATh 3HAHMA, MOJydaeMble NPU M3YYEHUU XUMHM, A peIleHus 3ajad,
CBS3aHHBIX C OKPYKAIOLIEW IPUPOJHOM CPENOM, Ul IOBBIIICHUS YPOBHS JKOJOTMYECKOW KYIbTYpHI,
OCO3HAHMS TII00ALHOTO XapaKTepa SKOJOTHUECKUX MPOOIIEM U ITyTEeH MX PEIICHHS TOCPEICTBOM METOJIOB
XUMHMH, D3KOJOTMYECKOIO0  MBIIUICHUS, YMEHMsS pPYKOBOJICTBOBaTbCS UM B  II03HABAaTEIIBHOM,
KOMMYHHUKaTUBHOW U COLIUAJIbHON IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX PpE3YNbTAaTOB BBIICISIOT 3HAaUYMMBbIE I (DOPMHUPOBAHHS
MHUPOBO33PEHUS OOIlEHAY4YHbIE MOHATHUS (3aKOH, TEOpHsl, MPUHLIMI, TUIoTe3a, (PakT, cucrema, mpoliecc,
9KCHEPUMEHT U JIPYroe.), KOTOpbIE MCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX INpeaMeTax M
MO3BOJISIFOT HA OCHOBE 3HAHUH W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAYIHOM
KapTUHE MHpa, M YyHHUBEpcajbHble YyueOHble JAEWCTBUS (IIO3HABATEJIbHbIE, KOMMYHHKATHUBHBIE,
pEryJsTHBHbBIE), KOTOpble o0OecneunBalOT (OPMHPOBAHHE TOTOBHOCTH K  CaMOCTOSTEIbHOMY
IUTAHUPOBAHMIO U OCYILLECTBICHHUIO YU€OHOH 1€ TeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBrble JJornyeckue 1eHCTBHSA:

YMEHUS UCIIOJIb30BaTh IPUEMBI JIOTUYECKOT O MBILIICHUS IIPU OCBOEHUHU 3HAHUI: paCKPbIBATh CMBICI
XUMHUYECKUX MOHATUH (BBIACNATh UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH B3aHMMOCBS3b C JIPYTHMHU
HNOHSTUSIMM), HCIIOJIb30BAaTh IOHATUS JUIsl OOBSCHEHHMS OTHENbHBIX (DAaKTOB M SIBJICHMH, BBIOMpATH
OCHOBaHUSI M KPUTEPUHU Ui KIaCCUPUKAIUM XHUMHUYECKUX BEIIECTB W XUMHUYECKUX PpEaKIIUi,
yCTaHABJIMBaTh MPUYUHHO-CIEJICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3yY€HUs, CTPOMUTH JIOTMYECKUE
paccyxaeHus (MHIyKTUBHBIE, 1€yKTUBHBIE, 10 aHAJOTHH), JIeJIaTh BBIBOJIbI U 3aKIIOUYEHUS;

YMEHHME MpPHUMEHSTh B IIpoLlecCe T[O3HAHWUA NOHATHUS (IpEeaIMETHblE M MeTanpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUHU, TPE0OPa30BbIBAThH MIUPOKO MPUMEHSEMbIE
B XMMHUHU MOJIEIbHbIE MPEJICTABICHUS — XUMHUUECKUH 3HaK (CUMBOJ 3JI€MEHTa), XUMHUUYecKasi popmyna u
ypaBHEHHE XHUMMUYECKOW PEaKIUHW — TNpU PELIeHUH y4eOHO-IIO3HABaTEJIbHBIX 3a/ad, ¢ y4ETOM ATHUX
MOJICJIBHBIX TPEACTABICHUN BBIABIATH M XAPAKTEPHU30BaTh CYLIECTBEHHBIE NPU3HAKM H3y4aeMbIX
O0BEKTOB — XMMHYECKMX BEIIECTB W XUMHYECKUX pEaKIHH, BBIABISATH OOIIHME 3aKOHOMEpPHOCTH,
[IPUYMHHO-CJICACTBEHHBIEC CBSA3U U IPOTUBOPEUYUS B U3y4AaEMBIX IIPOLECCAX U SABJICHUSIX.

ba3oBrble uccienoBare/bCKue 1eHCTBHA!

YMEHHUE HCIIOb30BATh MOCTABIEHHBIE BOIIPOCHI B KAa4€CTBE MHCTPYMEHTA NO3HAHHWs, A TAKXKE B
KayecTBE OCHOBBHI JUIsl POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CY)KJIEHUN;
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NpUOOpeTeHUEe OMbITa MO I[UJIAHUPOBAHHUIO, OPraHu3allid ¥ TPOBEJCHUI0 YYEHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOJI0JaTh 3a XOJOM IPOILECcCa, CaMOCTOSTEIbHO MPOTHO3UPOBATH €ro
pe3yabTat, GopMyaupoBaTh 000OIIEHHUS U BEIBOJIBI 110 PE3yiIbTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHUS,
COCTaBJISITh OTYET O MpoIeTIaHHOU padoTe.

PabGora ¢ undopmaunmeii:

yMeHHue BbIOMpPaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMAIMIO PA3TUYHBIX BUIOB U (HOPM
IPEJICTaBICHUS, TIOJYyYaeMyI0 U3 pa3HbIX MCTOYHMKOB (HAyYHO-IIOMYJISIpHAs JUTEpaTypa XUMHUYECKOIO
coJlepKaHusl, CIpaBOYHbIE TTOcoOUsl, pecypchl HTepHETa), KPUTUUYECKU OLICHUBATh NMPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TNPUMEHATh DPA3IUYHBIE METOABl M 3alpochl NpU TOUCKE M OTOOpe HH(pOpMAIMH U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX [UIS BBINOJHEHHS Y4YeOHBIX M IO3HABATENBHBIX 3a/ad
onpeAenéHHOr0 TUIA, MPUOOpPETeHHE OmblTa B O0JIACTH  HCMOJNb30BaHUS  HMH(POPMALIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTMH, OBJAJACHUE KYJIbTYpOH aKTUBHOIO MCIOJIb30BAaHUS Pa3JIMYHBIX
MIOWCKOBBIX CHCTEM, CAMOCTOSITENIbHO BHIOMpATh ONTHMAaJbHYIO (hopMy mpeicTaBieHus HHOOpMAIMH H
WITIOCTPUPOBATH PElIacMble 3a7a4i HECIOKHBIMH CXEMaMH, AarpaMMaMH, IpYTUMU popMaMu Tpaduku
U UX KOMOMHAIIUSIMU;

YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATH B Ipoliecce y4eOHON U UCCIeA0BATEIbCKOM 1eATeIbHOCTH
UHPOPMALIMIO O BIUSHUHM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SHWCTBA M TPAHCIOPTa HA COCTOSHHE
OKpY>Karolle MPUPOTHON CPEBI.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

YMEHHsI 3a/1aBaTh BOMPOCHI (B X0/1€ AMAanora v (W) AUCKYCCUH) M0 CYIIECTBY 00CYKIaeMOM TEMBI,
(bopMyIUpOBaTh CBOM MPEAJIOKEHNS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a/1a4uu;

YMEHHMSI TPEACTABIATh IOJIYUYEHHbIE PE3YNbTAaThl [1O3HABATEIbHOW JEATEIbHOCTU B YCTHBIX H
MMCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUI0 PE3YJIbTATOB BBINOJHEHUS XMMHYECKOTO SKCIIEPUMEHTA
(;1abopaTopHOTrOo OIbITA, JTA00PATOPHOU PAabOTHI MO UCCIEAOBAHUIO CBOIMCTB BEIIECTB, Y1€OHOTO MTPOEKTA);

YMEHMSI y4ye€OHOro COTPYJHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM I103HABATEIbHOU M
UCCJIEIOBATENIbCKON JAESITEIbHOCTH MpPH PEIIeHUH BO3HMUKAIOUIMX IMPOOJIEeM Ha OCHOBE Yydé€ra OOLIuX
UHTEPECOB U COIJIACOBAHUS MO3ULIMHA (0OCYXJeHus, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHALMsSI COBMECTHBIX JEHCTBUM, ONPENCIICHUE KPUTEPHEB IO OLIEHKE KayecTBa BBINOJIHEHHOU
paboTHI U ApyTHE).

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe AeificTBUS:

YMEHHME CaMOCTOSITENIBHO OIpPENEATh LEIM JEATEIBHOCTH, IUIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJHMPOBATh M TPU HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIESITEIbHOCTb, BBIOMpPATh Haubolee
3¢ pexTuBHBIC CITOCOOBI peleHrs YUeOHbIX U MO3HABATENbHBIX 3a7a4, CAMOCTOSITEIbHO COCTABISATh WJIH
KOPPEKTUPOBATh NMPEMJIOKEHHBIM AJITOPUTM JEUCTBUI NPU BBITOJIHEHUH 33JJaHUHA C YYETOM IOJIYyYEHUS
HOBBIX 3HAHUI 00 U3y4aeMbIX 00bEKTaX — BEIIECTBAX U PEaKIUIX, OLIEHUBATh COOTBETCTBUE MTOJyYEHHOTO
pe3ysbTaTa 3asBJICHHOM II€JIM, YMEHHME MCIIONb30BaTh M AHAIW3UPOBATh KOHTEKCTHI, NPEJIaracMble B
YCJIIOBUH 3aJJaHUM.

HNPEIMETHBIE PE3YJIBTATHI
B cocTaBe npeaMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 0053aTEBLHOIO CO/IEPIKAHUS, YCTAHOBIEHHOTO
JaHHOH (enepanbHON pabodel mporpaMMoii, BBIIEINSAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAay4YHbIE 3HAHUS,
YMEHHMSI U cTIocoObl IeUCTBUH, cienuprueckue Ui MpeAMETHON 001acTu «XUMHUSI», BUABI AESITEIbHOCTH
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M0 TMOJYYEHHIO HOBOT'O 3HAHHUSA, €r0 HMHTEPIpEeTalHH, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUSX.

K koHiy o0y4yenus B 8 Kiacce mpeaMeTHbIC pe3ylbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX IOHSTHUN: aTOM, MOJIEKYJIa, XUMUYECKUHN 3JIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BELIECTBO, CMECh (OJHOPOIHAS U HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHAs U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAs Macca,
MaccoBasi J0JII XMMHUYECKOTO 3JeMEHTa B COCJMHEHUHU, MOJSIPHBIH OOBEM, OKCHJ, KHUCJIOTa,
OCHOBAaHHE, COJb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCIECHHS, XMMUYECKas peaxius,
KJaccu(uKalus peakuuil: peakliuu COeAMHEHUs, peaklu Pa3IoXKeHUs, Peakluu 3aMelleHus,
peakuu oOMeHa, HK30- U SHAOTEPMHUECKUE PEaKIUH, TETIOBOK AP PEKT peakiuu, SApo aToma,
AJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTasb, paiuyCc aToMa, XMMHUYECKasl CBS3b, NOJISIpHAs U
HEMOoJIsIpHasi KOBAJIEHTHAas! CBA3b, MOHHAS CBsI3b, HOH, KATUOH, aHUOH, PacTBOP, MaccoBast J0JIs
BEIllEeCTBA (IIPOLIEHTHAs! KOHLEHTpALHsl) B paCTBOPE;

WITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKHX MOHATUHA ¥ IPUMEHATh 3TH NOHATHUS MIPU
OIKCAaHUHM BEIIECTB U UX NPEBPAIECHUN;

UCIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY JJsI COCTaBleHUs (POpPMyN BELIECTB M YpaBHEHUH
XUMHUYECKHX PeaKluii;

OIpeNieNATh BAJICHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COCIMHEHMSIX, CTEIIEHb OKHCIICHUS
AIIEMEHTOB B OMHApHBIX COEIAMHEHHUSX, NPUHAMICKHOCTh BEILIECTB K OMNPEACIEHHOMY Kiaccy
COeMHEHUH 1Mo (hopMyrIaM, BII XUMUIECKOH CBSA3M (KOBAJICHTHAS! M HOHHAS) B HEOPTAaHUYECKUX
COEIMHEHUSIX;

packpsiBaTh cMbici [lepuoanueckoro 3akona /1. 1. MenaeneeBa: 1eMOHCTPUPOBATh IOHUMAHUE
NEPUOJIMYECKON 3aBUCUMOCTH CBOWCTB XMMHMYECKMX 3JIEMEHTOB OT HUX IIOJOXKEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, ITOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yY€HHS, 3aKOHa ABOraipo;

ONHUCBHIBATh M XapaKTepu30BaTh TabnuuHyro ¢opmy Ilepuonudeckoil cucTeMbl XHMHYECKUX
AIIEMEHTOB: pa3InyaTh MOHIATHS «TJaBHas noArpynna (A-rpymnmna)» u «mmodounas noarpynna (b-
rpynmna)», Majible U OOJIbIINe NEPUObl, COOTHOCUTHh 0003HAaYEHMsI, KOTOPbIE UMEIOTCS B TaOIUIIE
«Ilepnonnueckas cucrtema XxumMuueckux diemeHToB [[. M. MenzaeneeBa» ¢ 4YHMCIOBBIMU
XapaKTEepPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUECKHX 3JIEMEHTOB (COCTaB M 3apsjl sijpa, oOluee
YHCIIO 3JIEKTPOHOB M PACHPEEICHNUE UX 110 3JIEKTPOHHBIM CIIOSM);

KJIaccu(UIUPOBaTh XUMHUUECKUE HJIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKUE PEaKIH
(10 YKCIy ¥ COCTaBY YYacTBYIOIUX B pEaKLMU BEIIECTB, IO TEIIOBOMY 3D (DEKTY);
XapakTepu3oBaTh (OMHMCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KIIACCOB,
NOJATBEPXKJasi  ONUCAaHUE MpPUMEpPaMU  MOJIEKYJSPHBIX  YPaBHEHUH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIU;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX KadeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHbIX YCIOBHIX;

BBIUHCIISATH OTHOCHUTENBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MaccChl BELIECTB, MAacCOBYIO IOJIIO
XUMHUYECKOTO 3JeMeHTa Mo (opMyse COEIMHEHHUS, MacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;
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MIPUMEHSATh OCHOBHBIE ONEPAIIMU MBICIIUTEIILHON JIEATeIbHOCTH — aHaJIM3 U CUHTE3, CPABHEHUE,
000011eHre, cucTeMaTH3aluIo, KIIacCU(UKAINIO, BBISIBJICHUE IPUYUHHO--CIICICTBEHHBIX CBS3€il
— J7I1 U3YYEHHsS] CBOWCTB BEIIECTB M XMMHUYECKHX PEAKIUH, €CTeCTBEHHO-HAYYHBIE METOJbI
NMO3HAHUS — HaOJNIOJEHWE, W3MEPEHHe, MOJICIUPOBAHUE, JKCICPUMEHT (peallbHbI H
MBICJICHHBIN );

CJIEZIOBATh MPaBHUJIaM IOJIb30BAHUS XMMHUYECKON MOCYI0i U 1a00paTOpHBIM 000pYJOBaHUEM, a
Tak)Ke IpaBuiiaM oOpallleHus ¢ BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLUSMH I10 BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKUX OMBITOB IO IMOJYYCHHUIO U COOMPAHUIO T'a3000pa3HbIX BEIIECTB
(BomopoJila M KHUCJIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C OMNpPENENEHHON MaccoBOM joJiei
pPacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U MPOBOAUTH XUMHUYECKUE HSKCIEPUMEHTHI II0
paclo3HABaHUIO PACTBOPOB IIEJIOYEH M KHUCIOT C TIOMOIIBI0 HHIUKATOPOB (JIAKMYC,
dbenondTanenH, METUJIOPAHXK U APYTHE).

K koHIy o0y4yenus B 9 Kjacce mpeaMeTHbIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTb
c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATHI: XUMUUYECKHUM 3J1€MEHT, aTOM, MOJIEKYJIa,
WOH, KAaTHOH, aHUOH, IIPOCTOE€  BELIECTBO, CJIO)XHOE  BELIECTBO,  BaJIEHTHOCTD,
3JIEKTPOOTPULATEBHOCTb, CTENEHb OKHCIICHUS, XMUMHYECKas peaklus, XUMUYECKas CBs3b,
TerI0BOM 3(h(eKT peakiuu, MoJib, MOJISIPHBIN 00BEM, PacTBOP, NMEKTPOIUTHI, HEIJICKTPOIUTHI,
AIIEKTPOJINTUYECKAs] JIMCCOLIMALIMSA, PEAKIMM HOHHOIO OOMEHa, KaTalu3arop, XUMHUYECKOoe
paBHOBecue, oOpaTMMble W HEOOpaTHMbIE PEaKIUH, OKHCIUTEIHbHO-BOCCTAHOBUTEIHLHBIC
peaklMH, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKUCIEHWE W BOCCTAHOBJIEHHUE, aJUIOTPOINMUS,
aM(pOTEepHOCTh, XUMHUYECKasl CBA3b (KOBAJIEHTHAs, HOHHAs, METAJUTMUECKasi), KpUCTaJUIMYECKas
pemérka, KOpPpPO3Usl METAJJIOB, CIUIABbl, CKOPOCTb XHMHUYECKOH pEaKLUu, IpPeaeIbHO
nonycrumas koHuentpauus I1/1K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHITUN U IPUMEHSTH 3TU MOHATUS IIPU
ONMCAHUU BELIECTB U UX MPEBPALLEHUII;

UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIUMKY JUIsl COCTaBleHUS (POpPMyJ BELIECTB W YpaBHEHMM
XUMUYECKUX PEaKIUid;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKHUCIICHHS XUMHYECKHX JJIEMEHTOB B COEAMHEHMSIX
pa3IMYHOTO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K OINPENEIEHHOMY KJIACCy COEAMHEHMH IO
dbopmynaM, BUA XUMUUYECKON CBS3U (KOBaJIEHTHAs, HOHHAsI, METAJUIMYECKas) B HEOPTaHMUECKUX
COEIMHEHUSX, 3aps] MOHA 10 XMMHUYECKOW (opmyie, xapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
packpeiBaTh cMbica I[lepuoanueckoro 3akoHa J[. M. MenaeneeBa M JAEMOHCTPUPOBATH €rO
MOHMMAaHUE: ONUCHIBATh M XapakTepus3oBaTh TabnuuHyro ¢opmy Ilepuoaunueckoit cuctemsl
XUMHYECKHX DJIEMEHTOB: pa3nyaTh MOHSATHUS «TJIaBHAs MoArpymnmna (A-rpymnmna)» u «mododHas
noarpynna (b-rpynna)», Manble u OoJyiblMe MEPUOJbI, COOTHOCUTH 00O3HAUEHUs, KOTOpHIE
UMEIOTCS B TEPUOAMYECKON TabiuIle, C YKUCIOBBIMU XapaKTEPUCTHKAMH CTPOEHHUS aTOMOB
XUMHYECKHX 3JIEMEHTOB (COCTaB M 3apsj sApa, 00lee YUCIIO AIEKTPOHOB U paclpeaeseHue ux
0 SJIEKTPOHHBIM CJI05IM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUH B IpPEJeNax MaJbIX NEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHMS MX
aTOMOB;
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KJIacCU(UIIUPOBATh XUMHUUECKUE IIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XMMUYECKUE PEaKIIH
(110 YKCILy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BELIECTB, 10 TEIUIOBOMY (P PEKTY, 10 N3MEHEHUIO
CTENIEHEW OKUCIIEHUSI XUMUUECKUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME M cHelU(UUECKHe XUMHUYECKHUE CBOWCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, INOATBEPK1asl ONMCAHUE IIPUMEPAMU MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHUU
COOTBETCTBYIOILIUX XUMUYECKUX PEAKIUil;

COCTABJIAITh YPABHEHHUS DJICKTPOJIMTHUECKON JUCCOLMALUHU KUCIIOT, 11EJI04YEH U COJICH, TIOJIHBIE U
COKpAIIEHHBIC YPABHEHUS pEaKii HIOHHOTO OOMEHa, YpaBHEHHsI PEaKIMi, TOATBEPKIAIOIINX
CYILECTBOBAHME FEHETHUUYECKOM CBSI3U MEXK/y BEIIECTBAMU PA3JINYHBIX KJIACCOB;

pPacKpbIBaTh CYLIHOCTb OKMCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIMM ITIOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH ITPOTEKAHUS
XUMHUYECKHX IIPEBPAICHNAN B PA3JIMUHBIX YCIOBHUSAX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaccChl BEIECTB, MacCCOBYIO JOJIO
XMMHUYECKOI0 3JeMeHTa o (opMyse COEAMHEHHUsS, MacCOBYIO JOJIO BELIECTBAa B PacTBOpE,
IIPOBOJIUTH PACUETHI 10 YPAaBHEHHUIO XUMUYECKOU pEaKIvH;

coOuro/1aTh MpaBuJiIa MOJIb30BAaHUSI XMMUUYECKON MOCYJ0H U J1a00paTOPHBIM 000pYIOBaHHEM, a
TaKXe MpaBuia oOpalieHns ¢ BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMH I10 BBITIOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHUIO M COOMpPAHHMIO Ia3000pa3HbIX BEILECTB
(aMMHaKa U yTrIeKuciIoro rasa);

IIPOBOAMTH pEaKLUUH, IMOATBEP)KIAAIOIINE KauyeCTBEHHBIM COCTaB Ppa3JIMYHBIX BEILECTB:
pacrio3HaBaTh ONBITHBIM IYyTEM XJIOpUA-, OpOMMJI-, HOAMI-, KapOoHaT-, docdar-, cUIUKaT-,
cynbdar-, TUIPOKCHI-MOHBI, KATHOHBI aMMOHHMSI ¥ HMOHBI H3YYEHHBIX METAaJUIOB,
IIPUCYTCTBYIOIKE B BOJHBIX PaCTBOpPaX HEOPTaHMYECKUX BEIECTB;

IIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIIMTEIIBHON EATEIbHOCTH — aHAJIN3 U CUHTE3, CPABHEHUE,
0000111eH1e, CUCTEMATHU3AllMIO, BBISIBJICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3€H — NI U3YUYCHMS
CBOMCTB BEIIECTB M XUMHYECKHX PEAKLUI, €CTECTBEHHO-HAYYHBIE METOAbl IO3HAHUSA —
HaOJr0IeHNe, H3MEPEHNE, MOJIETIMPOBAHUE, IKCIIEPUMEHT (peasIbHbIM U MBICIIEHHBIN).

KpuTepym OICHUBAHUA 10 XUMHUHU.

Kpurepun 1 HOpMBI OLIEHKY 3HAHUH M YMEHHU 00y4aIOIIMXCs 32 YCTHBIH OTBeT.

Onenka "S" cTaBUTCS, €CIIU yUEHUK:

1. IToka3piBaeT riay0OKOE M TMOJHOE 3HAHWE M MMOHMMAHHUE BCEro MPOTPAMMHOI0 MaTepHalia;
MOJIHOE TOHHWMAHHME CYIIHOCTH PacCMaTpPUBAE€MbIX MOHSATUM, SBICHUM M 3aKOHOMEPHOCTEH,
TEOPUI, B3aUMOCBS3EH.

2. YMeeT cOCTaBUTh MOJHBIN U MPABUIILHBIA OTBET HA OCHOBE H3YYEHHOI'O MAaTEPHUAIIA; BBIJIETATh
TJIaBHBIE TIOJIOKEHHUS, CAMOCTOSTEIBLHO TMOATBEPKAAaTh OTBET KOHKPETHBIMH TPUMEpaMH,
dbakTamMu; CaMOCTOSITEIBHO M apryMEHTHPOBAHO [elaTh aHaiu3, OOOOIICHHS, BHIBOJIBI;
YCTaHABIIMBAaTh MEXKIPEAMETHBIE CBSI3M (Ha OCHOBE paHee MNPUOOPETEHHBIX 3HAHUN) W
BHYTPUIPEIMETHBIE CBSI3U, TBOPUYECKHM NPUMEHATH IMOJIYYEHHBbIE 3HAHUS B HE3HAKOMOMU
CUTYAIINH; TTOCJIeI0BATEIBLHO, YETKO, CBA3HO, 0OOCHOBAHHO M O€30IIMO0YHO M3JIarath yu4eOHBIN
MaTepual. YMEET COCTaBJIATh OTBET B JIOTMYECKOW IOCIIEIOBATEILHOCTH C WCIOJIh30BAaHUEM

HpHHHTOﬁ TCPMHUHOJIOTUH; OCTIATh COOCTBEHHBIE BBIBOJbI, (pOpMyJ'II/IpOBaTB TOYHOC OIIPCACIICHUC
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U HCTOJKOBAHHWE OCHOBHBIX INMOHATUH, 3aKOHOB, T€Opuil. MOXeT mpu OTBETe HE IOBTOPATh
JIOCIIOBHO TEKCT Yy4eOHWKa; Hu3jaraTb, MaTepHall JIUTEPATYpHBIM S3BIKOM; MPAaBUIBHO U
00CTOSITENIPHO OTBEYaTh Ha JOIOJHUTEJIBHBIE BONPOCHl YUYUTENS; CaMOCTOSITENIBHO U
paLlMOHATIBHO HCIOJb30BAaTh HAIJSAHbIE I10COOMsI, CIPAaBOYHbIE MaTepuanbl, Y4eOHUK,
JIOTIOJIHUTEIIBHYIO JINTEPATYPY, HEPBOMCTOUHUKHU; IPUMEHATh CUCTEMY YCIOBHBIX 0003HAaYEeHUI
IIPU BEJICHUU 3aIMCEH, CONPOBOXKAAIOIINX OTBET; UCIOJIb30BaTh JJIS 10KA3aTEIbCTBA BHIBOIOB
U3 HaOJIFOIEHUH U OIBITOB.

3. CaMOCTOSATENBHO, YBEPEHHO U 0€301IMO0YHO NMPUMEHSET NOJIY4YEeHHbIE 3HAHUS B PELICHUU
npo0jeM Ha TBOPUYECKOM YpPOBHE; JONYCKaeT He 0Oosiee OJHOro Heno4y€Ta, KOTOPBIM JIETrKo
UCTIPABIIIET MO TPEOOBAHMIO YUWTEINS; UMEET HEOOXOMUMblE HaBBIKM pabOTHI C MpuOOpamu,
yepTeKamMH, CXeMamH, TpaduKaMH, KapTaMmd, CONYTCTBYIOUIMMU  OTBETY;  3aIlUCH,
COIIPOBOKAIOIME OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" craBUTCS, €CJIM YUYCHUK:

1. Iloka3piBaeT 3HaHUS BCEr0 M3YYEHHOI'O MporpaMmMHoro matepuaina. J[aér monHsll u
NPaBWIBHBI OTBET HA OCHOBE M3YYEHHBIX TCOPHH; NOMYCKAeT HE3HAYMTEIbHBIC OIIMOKH H

HEeOou€Thl IpU BOCIPOU3BEICHUM H3YYEHHOrOo MaTepuaja, HeOOJbIIME HETOYHOCTH IpU
UCIOJIb30BAaHUM Hay4YHbIX TEPMHUHOB WJIM B BBIBOJAAX, 0000I1IeHUAX U3 HaOaroaeHuil. Marepuan
U3JIaraeT B ONPEIENIEHHON JIOTMYECKOW IOCIIEOBATEIbHOCTH, IPU 3TOM JOIYCKaeT OJHY
HEerpyOyIo omuOKy Win He 6oJiee ABYX HETOUETOB, KOTOPHIE MOKET HCIIPABUTH CAMOCTOSITEIIHHO
pu TpeOOBaHUM WM HEOOJIBIION MOMOILM MPENOoAaBATENsL; HOATBEPHKIaeT OTBET KOHKPETHBIMU
IpUMepaMu; MPaBUIIBHO OTBEYAET Ha JOMOJHUTEIbHbIE BOIIPOCH YUUTEIS.

2. YMeeT caMOCTOSITENIbHO BBLIEIATH TIJIaBHBIE IIOJIOKEHHUS B HM3YYEHHOM Marepualie; Ha
OCHOBaHMM (DaKTOB W  TPUMEPOB  0000maTh, JAenarb BBIBOABL. Y CTaHABIUBATH
BHYTPUIIPEIMETHbIE CBA3M. MOXET NpPUMEHSTh IOJIY4YEHHblE 3HAHMS Ha MPaKTHKE B
BUJOM3MEHEHHON cHUTyaluu, coONIofaTh OCHOBHBIE IIpaBMJa KyJbTYpPbl YCTHOH peuw;
UCIIOJIb30BaTh MIPH OTBETE Hay4Hble TepMUHBI. 3. He obGnanaeT 1ocTaTOUYHBIM HaBBIKOM paOOThI
CO CIIPaBOYHOM JIUTEpATYpOl, yUeOHHKOM, IEPBOMCTOYHUKOM (MIPaBUILHO OPUEHTHPYETCS, HO
paboTaeT MeIJIEHHO).

Onenka "3" craBUTCS, €CIIN yUEHUK:

1. VYcBauBaeT OCHOBHOE COJEp)KaHUE Yy4eOHOro Mmarepuana, HO HMeeT MpoOenbl, He
IPENSITCTBYIONINE JalbHEUIIIEMY YCBOCHHUIO MPOTPAMMHOI0 MaTepuaia.

2. Wznaraer MaTepuall HECUCTEMAaTU3UPOBAHHO, ()parMEHTApHO, HE BCETAa MOCIe0BaTEIbHO;
MOKa3bIBaeT HEIOCTATOYHYI C(HOPMHUPOBAHHOCTh OTAEIbHBIX 3HAaHMH W yMeHHUi; ciabo
apryMEeHTHPYET BBIBOJBI M 0000ILIEHUs, JOMYCKaeT OWIMOKM MpH HX (OpPMYIHpPOBKE; HE
WCIIOJIB3YET B KaueCTBE JOKA3aTeIbCTBA BBIBOJIBI U 000OIICHUS U3 HAOJIOICHHM, OMBITOB WM

JIOIMyCKaeT OUIMOKU IPU MX U3JI0KEHUH; TaET HeUETKUE ONpeesICHUs TOHITUH.

3. UcnbIThIBaeT 3aTpylHEHUs B NMPUMEHEHHM 3HAHWUN, HEOOXOIMMBIX ISl PELICHUs 3aaay
pa3IMYHbIX TUIIOB, MPAKTUYECKUX 3aJaHUil; TpU OOBSICHEHUH KOHKPETHBIX SIBJICHUI Ha OCHOBE
TEOpU U 3aKOHOB; OTBEYAET HEMOJHO HA BOMPOCH! YUUTENS WM BOCIPOU3BOJIUT COACpKAHHE
TEKCTa y4eOHMKa, HO HEIOCTaTOYHO MOHUMAET OTIENIbHBIE MOJOXKEHHUS, MMEIOLINE BaXXHOE
3Ha4YeHHE B 3TOM TEKCTe, JOMYyCKas OJIHY-ABE rpyOble OMMOKH.

Onenka "2" cTaBUTCH, €CIIM YUCHUK:
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1. He ycBauBaeT 1 He pacKpbIBaeT OCHOBHOE COJIep )KaHNE MaTepHralia; He 3HaeT WM HE TOHUMAET
3HAUUTENBHYIO YacTh MPOTPAMMHOIO MaTepuaja B MpeleiaxX IMOCTABICHHBIX BOMPOCOB; HE
JIeNIaeT BBIBOJIOB M 0000IIEHHIA.

2. Nmeet cnabo copMUpOBaHHbIE U HETIONHbIE 3HAHUS, HE YMEET MPUMEHSTh UX MPU PEIICHUN
KOHKPETHBIX BOIIPOCOB, 33/1a4, 3a/IaHuii 110 00pasiy.

3. IIpu oTBeTe Ha OJUH BOIPOC JOMYCKaeT Ooyiee ABYX IpyObIX OMIMOOK, KOTOPHIE HE MOXKET
UCTIPAaBUThH AK€ MPU TIOMOLIH YUUTEIS.

Kpurepun oueHuBaHusi MUCbMEHHBIX PA00T (KOHTPOJIbHBIX, CAMOCTOSATEIbLHbBIX)

Ouenka "5" craBUTCS, €CJIM YUYCHHUK:

1.BeimonHun paboTy 63 OmuOoK 1 HEJJOYETOB;

2. lonmyctiit He OoJiee OTHOTO HEAO0YETa.

3.B paborax ¢ u30BITOYHOMN MJIOTHOCTHIO 3aJ]aHUI JIOMYCKAETCSA BBHICTABICHHE OTMETKHU «5» B
COOTBETCTBUHU C 3apaHee OTOBOPEHHBIM HOPMATHUBOM.

Onenka "4" cTaBUTCS, €CIIN yUEHUK:

1.Beimonmam paboTy MOJTHOCTRIO, HO JOMYCTUJ B HEH HE Oojiee OJHON HerpyOoi OIMOKH u

OJTHOTO HeJloueTa WK He 0oJiee IBYX HEJJ0YCTOB.

2.B paboTax ¢ M30BITOYHON IUIOTHOCTHEO 33JaHUH JOMYCKAETCS BBICTABJICHUE OTMETKHU «4» B
COOTBETCTBUHU C 3apaHee OTOBOPECHHBIM HOPMATHBOM.

Onenka "3" cTaBUTCS, €CIIM yUEHUK:

1.I1paBUIBHO BBIMOJIHWI HE MEHEE TOJOBUHBI PabOThI MM JIOMYCTHII: HE 0ojiee IBYX IpyObIX
omnOoK; WK He 6osee 0HOM rpy0ool U OJHOM HErpyOOl OMMOKH M OJTHOTO HEJ0YeTa; WU He
Oosiee ABYX-TpeX HETpyObIX OMIMOOK; (GOPMYIIBI TIPH HATWYUH MPABHILHOTO OTBETA WIIA OTHOU
HEerpyOoil OMMOKH U TPeX HEJOUETOB; WITH MPU OTCYTCTBUHU ONTUOOK, HO MIPH HAJTMYNHU YEThIPEX -

ISTH HEJ0YETOB.
2.B pabotax ¢ u30bITOYHON IJIOTHOCTHIO 33JaHUM JONMYCKAETCsl BBICTABIEHUE OTMETKHU «3» B
COOTBETCTBHUH C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

Onenka "2" cTaBUTCS, €CIIU YUEHUK:

1.lonycTisl yuciao OMMOOK M HEIOYETOB MPEBOCXOIIEe HOPMY, IIPU KOTOPOH MOKET OBITH
BBICTaBJIEHA OTMETKA «3»;
2.I1paBUIBHO BBIMTOJIHUII MEHEE YaCTH PabOThI, JOCTATOUHOW ISl BBICTABICHUSI OTMETKH «3).
Ouenka npoexra.
Bricokuii ypoBeHb - Ouenka "S"

1. ITpaBUIbHO MOHSATHI 11€J1b, 33]Ja4U BHIIOJHEHUS IPOCKTA.

2. CobnroieHa TEXHOJIOTHS UCIIOJIHEHUS TIPOEKTA, BbIAEPKaHbl COOTBETCTBYIOIINE HTATIBI.

3. IIpoekT oopMIIEeH B COOTBETCTBUU C TPEOOBAHUSIMHU.

4. TIposiBeHbI TBOPYECTBO, HHUIMATHBA.
5. IlpenbsiBIEHHBIA MPOIYKT AEATEIbHOCTH OTJIMYAETCS BBICOKMM KAau€CTBOM MCIOJIHEHUS,
COOTBETCTBYET 3asIBJICHHOHN TEME.
IToBBIIEHHEIN ypoBeHE - Otenka "4"
1. IIpaBUJIBHO TTOHSATHI 11€JTb, 33/1a4U BBITIOJHEHUS POEKTA.
2. CobmrofieHa TEXHOJIOTHSI MCIIONHEHHUs IMPOEKTa, JTambl, HO JOMYIIEHb HE3HAYHTEIbHBIC

OIIMOKH, HETOYHOCTH B 0OhOPMIICHUH.
3. IIposiBIEHO TBOPYECTBO.
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4. TlpenbsBIEHHBI MPOAYKT AESTENBHOCTH OTIMYAETCSl BBICOKMM KaueCTBOM HCIOJHEHHS,
COOTBETCTBYET 3asiBJICHHOHN TEMeE.

ba3zoBbliit ypoBens - Onenka "3"

1. [TpaBUJIBHO MOHSATHI LIENb, 3a/1a4H BBITOJHEHUS IPOEKTA.

2. CoOmrofieHa TEXHOJIOTHS BBIMIOJIHEHUS MPOEKTa, HO UMEIOTCs 1-2 omuOKH B ATamax Wi B
oopmieHHH.

3. CaMOCTOATENBHOCTD IPOSBICHA HA HEAOCTATOYHOM YPOBHE.

Hwuskuit ypoBens - Ouenka "2"

[IpoeKkT He BBINMOIHEH UM HE 3aBepIIeH

TecrupoBanue

OrieHka «5» CTaBUTCS, €CHM YYEHUK BBITOMHWI TpaBuibHO OT 80% 10 100% ot obmiero ymncia
OaytoB

OrneHKa «4» CTaBUTCS, €CJIM YUYCHHUK BBIMOJIHWI MpaBUiIbHO OT 60 % 10 79% oT obmiero uncia
OaJoB

OrenHka «3» CTaBUTCS, €CJIM YICHHUK BBITIOIHIUI MPABUIBHO OT 35 % 10 59% ot obmiero uucia
OaytoB

OreHka «2» CTaBUTCS, €CJIM yYEHUK BBIITOJIHUI IPAaBUILHO MeHee 35 % oT o01iero uncia 6amios
WM HE IPUCTYITIII K paboTe, Wik HE IPEICTaBUII Ha TIPOBEPKY.

Kputepuu u HOpPMBI OlleHKH 32 JIa00paTOpHbIe M MpPaKTHYecKHe PadoThl. OueHka «5»

CTaBUTCS B TOM CIIydae, €CIIM yJaruics:

a) BBINOJIHMUI paboTy B MOJHOM 00beMe ¢ COOJI0AEHNEM HEOOXOAMMON TOCIIEI0BATEILHOCTH
IIPOBE/ICHUS ONBITOB U N3MEPEHHIA;

0) CaMOCTOSITENTPHO W pAIlMOHAIBFHO BHIOpal M MOATOTOBHJ JUISL OMBITA BCE HEOOXOIUMOE
000Opy/ioBaHUE, BCE OMBITHI MPOBEN B YCIOBHUSAX M PEXHMaX, 0OECIIEUMBAIOMINX IOJyYCHUE
PE3YJIBTaTOB U BHIBOJIOB C HAaNOOJBILEH TOYHOCTHIO;

B) B MPEJCTABICHHOM OTYETE MPABHJIBHO M AaKKypaTHO BBHIMOJHWII BCE 3aIMCH, TaOJIHIIbI,
PUCYHKH, YePTEKH, rpadKH, BEIYUCICHHS U ClIEJall BEIBOIBL;

I') IPaBUJIBHO BBIOJHUII aHAINU3 MOTPEIIHOCTEH;

1) coburoian TpedoBaHUs 0€30MaCHOCTH Tpy/a.

OrreHka «4» CTaBUTCS B TOM CIIy4ae, €CJIU BBITIOJHEHBI TPeOOBaHUS K OLIEHKE S5, HO:

a) OTIBIT IMTPOBOJMJICS B YCIIOBUSX, HE 00ECIIEUNBAIOINX JOCTATOYHOW TOYHOCTH N3MEPEHUH;

6) ObLIO JOMYIIEHO JBa-TpU HepoudeTa, MM He Oosiee olHOW HerpyOoil omMOKH M OAHOTO
HesoueTa.

OrieHka «3» CTaBUTCS, €ClIU paboTa BHITIOJHEHA HE MOJHOCTHIO, HO 00bEM BBIMOJTHEHHON YacTH
TaKOB, YTO MOKHO C/IEJIaTh BBIBOJBI, MJIM €CITH B XOJI€ IPOBEICHUS ONBITA U U3MEPEHHI ObLTH
JIOMYILIEHBI CIeYIOINe OUIMOKHU:

a) OIBIT MPOBOAMJICS B HEPAIIMOHAIBHBIX YCIOBHUSAX, YTO MPHUBEIIO K MOJYUYECHHIO PE3YJILTATOB C
00JIbIIEH MOTPEIIHOCTHIO,

0) uiu B oryere ObUIM JOMYIIEHBI B OOIIEH CIIOXKHOCTH HE Oojee ABYX OMHMOOK ( B 3amucsX
€/IMHUL, U3MEPEHUSX, B BEIYUCICHUSIX, rpadukax, TabIUIIax, CXeMax, aHaJIn3e MOrPeIIHOCTEN U
T.1.), He NMPUHLUUIHAIBHOTO I JaHHOM paboThl XapakTepa, He MOBIMSABIIMX Ha Pe3yJbTaT
BBITTOJTHEHUS,

B) MJIM HE BBITTOJHEH COBCEM HIIM BBITTOJHEH HEBEPHO aHAIN3 MOTPEITHOCTEH,
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r) Wik paboTa BBHINOJHEHA HE IMOJHOCTHIO, OJHAKO OOBEM BBIINOJHEHHOH YacTH TAaKOB, 4TO
NIO3BOJISICT TOJYYHUTh TPABHIBHBIC PE3YJIbTaThl M BBIBOABI 110 OCHOBHBIM, MPHHIMITUAIBHO
Ba)XHBIM 3aJ1a4aM pabOTHI.

OtieHKa «2» CTaBUTCS B TOM Clly4ae, eCIIu:

a) paboTra BBINOJHEHA HE HOJHOCTBIO, H O0BEM BBINOJIHEHHOW YacTH PadOThl HE MO3BOJSET
ClieNaTh MPaBUIIbHBIC BHIBO/IbI,

0) WM OTIBITHI, K3MEPEHUS, BEIYUCIICHUSI, HAOJIIOICHUS POU3BOIHINCH HEITPABUIILHO

B) WJIH B X0/I¢ pabOTHI ¥ B OTYETE OOHAPYKIIKCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEYCHHBIC
B TpeOOBaHUIX K omeHKe «3». B Tex cimydasx, Korjga y4amuiics HOKa3ajl OpUTHHAIBHBIA U
Han0oJsee pallMoOHaIbHBIN MOAXO0/ K BEIIIOJIHEHUIO Pa0OTHI U B IIpoLiecce paboThl, HO He H30exKa
TEX MJIM MHBIX HEJOCTAaTKOB, OIICHKA 33 BBINOJIHEHHE PAa0OThI 10 YCMOTPCHHUIO YUUTEISI MOXKET
OBITh TIOBBIIICHA 110 CPABHEHUIO C YKa3aHHBIMU BbINIe HOpMamu. JlabopaTopHbie pabOThl MOTYT
IPOBOJUTHCS KaK MHIMBUIYAIbHO, TaK M JUIs TAPBI WM FPYIIBI yYaluxcs. B cBs3u ¢ TeM, 4To
OOJIBIIMHCTBO JTA0OPATOPHBIX OIBITOB YYAIHECs BHIIOJIHSIIOT (POHTAIBHO U CYIIHOCTh OIBITOB
BBISICHSICTCS] HA YPOKE, OLICHKH 33 UX OIHCAHKE HE BBICTABIISCTCS.

O1eHKy y4eHHKY MOXKHO BBICTaBUTH IIPH €r0 aKTMBHOM Y4YacTUH B OOCYKACHUHM MaTepHaia,
OBICTPOM BBINIOJIHCHUH OIIBITOB, NPABWIBHOM HX aHaiu3e. [loaToMy nabopaTOpHBIC OIBITHI
XMMHUH OLICHUBAIOTCS BHIOOPOYHO.
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TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB U JuaexkTpoHHbIe (HU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bcero Konrpoakunie Hpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBonayanbHble XUMHYECKHE IOHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubmuorexa [JOK
NPaKTHYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
YyelIoBeKa
12 BeiiectBa 1 xXuMu4eckue 15 1 bubmuoreka [JOK
peakinuu https://m.edsoo.ru/7f41837c
Hroro no pasneny 20
Pazjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelIeCTB
91 Boznyx. Kucnopon. [Tousitue 06 6 bubnnoreka [JOK
OKCHIaxX https://m.edso0.ru/7f41837c
29 Bonopoa.llonstue o kucnorax u 3 1 bu6mmoreka [JOK
COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK
OCHOBaHUAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmnoreka [JOK

HEOPraHWYECKUX COCIMHEHU

Hroro mo pazneny 30

https://m.edso0.ru/7f41837¢c
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Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaeneeBa. CTpoeHne aToMOB. XUMHYeECKas
cBsi3b. OKNCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKIUH

Ilepronnueckuii 3aKOH U
31 IIepuoanueckas cucrema 7 bubmmorexa [IOK
XUMHYECKHX 3ieMeHToB [1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XUMUYECKasi CBA3b.
3.2 OKHUCITUTENTBHO- 8 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHUTEIJIBHBIC PEAKIIHU
Utoro no pazneny 15 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 BuGmmorera LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I1O 68 4 5
I[MTPOT'PAMME
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9 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumMmeHoBaHue
(uudposbie)
n/  pasieaoB U TeM Becer Konrpoabn  IIpakTuueck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThI ue padoThbl
pecypchl
Pa3ned 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpEHUE N
0
i’TJ;y JzeHHe bu6nuoreka [IOK
HaHUH
1.1 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX
636
paszuenoB Kypca 8
KJ1acca
OCHOBHBIE
3aKOHOMEPHOCTH bubnuoreia LIOK
1.2 P 4 https://m.edsoo.ru/7f41a
XUMHYECKHUX
y 636
peakiui
DJIEKTPOIUTHYEC
Ka’éco . bubnnoreka IIOK
u HaImsl.
1.3 " HHat 8 1 1 https://m.edsoo.ru/7f41a
XuMHUYeCcKre
636
peakiu B
pacTBopax
Hroro no pasneny 17
Paznen 2. Hemerasuibl U MX coeIMHEHMSI
OO6mas
XapaKT:f netHia bubmmoteka [IOK
XUMHYECKHX
2.1 1 https://m.edsoo.ru/7f41a
anemeHToB VIIA-
636
TPYIIIIBL.
l"amorensr
OOmas
zzia::;:ff;m‘a Bu6miorexa [TOK
2.2 6 https://m.edsoo.ru/7f41a
ajieMeHTOB VIA- 636
rpymmsl. Cepa u —
€€ CoOeTMHEHUS
OGmas bubnuotexa [JOK
2.3 XapaKTepPUCTHKA 7 1 https://m.edsoo.ru/7f41a
XUMHUYECKHUX 636
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3JIEMEHTOB VA-
rpynmsl. A30T,
dochop u ux
COEJIMHEHUs

Ob6mas
XapaKTEepUCTUKA
XUMUYECKHUX

24 aneMeHToB [VA- 8
rpynnsl. Yriepona
Y KPEMHUN U UX
COEIMHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a
636

Wroro mo pazneny 25

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S

OO01ue cBOHCTBA

3.1 4
METAJUIOB
Baxueiiniue
3.2 METAJUIBI U UX 16
COEIUHEHUS
Hroro no pasneny 20

bubnnoreka IIOK
https://m.edsoo.ru/7f41a
636

bubnuorexa [JOK

https://m.edsoo.ru/7f41a
636

Pasznen 4. Xumus u okpyxamomasi cpeaa
BemecTBa u
4.1 MaTepuasl B 3
JKU3HU YEJI0OBEKA

bubmmoteka [IOK
https://m.edsoo.ru/7f41a
636

Hroro o pazneny 3
bu6nuoreka [IOK

PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636

OBILEE

KOJIMYECTBO 68

YACOB IIO

I[TPOT'PAMME
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