MyHununansHoe 010/pKeTHOE 0011e00pa3oBaTeIbHOE yUPEKICHUE

«Cpennsis o0meoOpazoBaTenpHast mKoiaa Ne 1

«Pacemorpeno»
Ha METOJIMYECKOM 00bEIMHEHNH
* : /306HuH M.B.
0ToK0J Nol oT «26» HIoHs

2024 r.

PexxeBckoro rOpoACKOIro oKpyra

BaHO»

/Monxuna U.B.

«Corur

MECTHUTENb JUpeKTopa o YBPg:

«26» nroas 2024 r.

PABOYASI IPOI'PAMMA
yuedHoro npeamera «XuMus»
Jutst obyuatonuxcst 8-9 kiraccosn

CocraBui:
300H1H Muxaun BuxropoBuy
YUHUTEJb NEPBOH KBATH()UKAIIMOHHON KaTeropuu

r. Pex
2024



HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE OCHOBHOTO o0O0mIero oOpa3zoBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHWI K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBE (QenepanbHON pabouelt MPOrpaMMeI
BOCIIUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi y4eOHOTro npeaMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit deaeparuu.

[Iporpamma mo xumum AAET TPEACTABICHHE O IENIX, OOIIEH cTpaTeruu
oOy4eHMs, BOCHUTaHUS W Pa3BUTHSI OOYy4YAIOMIMXCA CPEACTBAMU Y4eOHOIO
npeaMera, YCTaHaBJINBAECT 00s13aTeNIbHOE MIpeIMETHOE COJIepKaHue,
npeAyCcMaTpUBaeT paCIpelesiCeHUe €ro Mo KiaccaM M CTPYKTypHpPOBaHHUE IIO
pazienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPEACISIET KOJIUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKU COJIep KaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh  M3YUYCHHUSI XUMHUHU € Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM  y4eOHOTO TMpOIEcca, BO3PACTHBIX
0COOEHHOCTEW  O0y4aromuxcsi, OINpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTEIbHOMU
MporpaMMbl HA YPOBHE OCHOBHOTO OO0IEero oOpa3oBaHus, a TakKe TPeOOBaHUM K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIEH U3y4YeHUsl TpeaMEeTa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEILHON JIEATEIbHOCTH OOYYalollerocsi Mo OCBOEHUIO
y4eOHOTr0 CoJIepyKaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (DOPMHUpPOBAHUS MHPOBO33PEHUS
o0yyJarolierocs, €ro NmpeACTaBICHUM O MaTEepPUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatorT GopMUpPYEMbIe XUMHUEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUSX
SHEPTUU U 00 HSBOJIOIMU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs TiIo0agbHBIX
npoOJjieM yCTOMYHMBOTO PA3BUTHSl UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUCCKOM,
MUILEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MIPOOJIeM 31paBOOXPAHEHUS.

N3yueHnune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXXHOCTEH i1 caMOpa3BUTUS U
dbopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJl B JOpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB WX CaMOCTOSITENIbBHOW  Y4eOHOW  JIeATEeNbHOCTH,
DKCIIEPUMEHTAJLHBIX M HCCIEAOBATEIbCKUX yMEHUH, HEOOXOIUMBIX Kak B
MMOBCETHEBHOM JKU3HU, TaK U B TPOQPECCUOHATILHOMN JCSATEIHHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
I[EJIOCTHOTO B3IUIsIIa Ha €AMHCTBO MPUPO/Ibl U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMHUPOBAHUM €CTECTBEHHO--HAYYHON TPAaMOTHOCTH 00YUarOITUXCS;



CHoCcOoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
-HAy4YHbIM 3HAHMAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
o0pa3oBaHUE OOyJArOITHUXCA.

JlanHple HampaBieHUS B OOyYEHUU XUMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJISIETCS  MEJaroru4ecku
a/IaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMHUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00II€T0 00Opa3oBaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYarOUIMMHUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHH, OCHOB
HEOPraHMYECKOM XHMHU W HEKOTOPBIX OTHAEJIbHBIX 3HAYUMBIX ITOHATHM
OPTraHUYECKON XUMHHU.

CrtpykTypa coiepxaHHsl MpOrpaMMbl 10 XUMHUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ u3ydeHuro. ColepikaHHue CKIAAbIBAECTCS U3 CHUCTEMBI
IOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMbl CTPYKTYPHO OpPraHU30BaHbl [0 MPUHUUITY
ITOCJIEA0BATEIBLHOTIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX NPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJIIPHOI'O YYEHHUsI KaK OCHOBBI BCEr'0 €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akoHa [I. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYE€HHUsI O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TMpeACTaBIE€HUN 00 HIIEKTPOJIUTUYECKOW JAMCCOLMAIMM BELIECTB B
pacTBOpax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE AMIIMPUYECKU
MOJTyYEHHBIX U OCMBICIECHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHS K JPYroMy, BBIMOJHSSL (YHKIUU OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHSI U BO3MOYKHOCTEH IMPAKTUYECKOIO NMPUMEHEHUS U IOIYYEHHS
U3Y4YaeMbIX BELIECTB.

OcBoenue mporpaMMbl IO XHMHH CIHOCOOCTBYET  (DOPMUPOBAHHIO
IIPEJACTABJIECHUS O XMMUAYECKON COCTABIIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTUKE
€€ CHCTEMHOM NPHUPOJbI, LEHHOCTHOIO OTHOWIEHWS K HAyYHOMY 3HAHUIO H
METOJaM TO3HaHMS B Hayke. M3yueHne XUMUH TPOUCXOAUT C MPHUBJICYEHUEM
3HAHUI W3 paHee M3YyYEHHBIX Y4eOHbIX MpeaMeToB: «OKpYKaloUid MUDPY,
«buonorus. 5—7 knacce» n «®dusuka. 7 Kiacey.

[Ipy w3ydyeHMM XUMUU TPOUCXOIUT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMHUYECKON HAayKHd KakK 0O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
JNEATEIPHOCTH YEJIOBEKA W KAaK OJHOrO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaya y4eOHOro mpeaMeTra COCTOMT B (OPMHUPOBAHUM CUCTEMBI XHUMHYECKUX
3HAaHUU — BaKHEUINX (haKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKUX TMOJIOKECHUMH,
JOCTYMHBIX 00001IEHNIT MUPOBO33PEHUECKOTO XapaKkTepa, sS3bIka HayKH, B



OpUOOIIEHMM K HAyYHbIM METOJaM T[O3HaHUS MpU M3YyYEHUU BEUIECTB U
XUMUYECKUX peaKIui, B (OPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHHH B Yy4e€OHO-NO3HABAaTENbHOM W Yy4E€OHO-HCCIEN0BATEIbCKOM
JESTeIbHOCTH, OCBOCHHM TPaBWJ O€30MacHOro OOpaleHus C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0o 0Opa3oBaHMs Ba)KHOE
3HaUYEHUE NMPUOOPEIHN TaKUe LEH, KaK:

— (GOpMHUPOBAHHE WHTEIUICKTyaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSATEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHM KU3HU;

— HampaBJICHHOCTh OOy4YeHUST Ha CHCTEeMaTH4YeCKOoe MpUOOIIEeHUE
oOydJaronmxcsi K CaMOCTOATENbHON IMO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TMO3HaHUA, (HOPMUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUWY;

— o0ecrieueHue yCI0BUM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYarOIITUMUCS
OTbITa Pa3HOOOpPa3HOW MAESITENPHOCTH, TMO3HAHWA W CAMOIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), MMEIOIUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJIOB JI€ATEIbHOCTH;

— (¢opMmupoBaHue oOmeld (YHKIMOHANBHOM M €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHHH OOBSACHATH M OIICHUBATH SIBJICHHUS
OKpPY>KaIoIIeT0 MHpa, WUCIONB3yS 3HAHHUS W OMBIT, MOJyYEHHBIC MPH H3YyUCHHUH
XUMUHU, MNPUMEHITh HMX TpPH pEHICHUU MpoOJIeM B TIOBCETHEBHOW KU3HU H
TPYAOBOM JEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd TyMaHUCTHUYECKUX OTHOILEHUH,
MOHMMAHUSA [IEHHOCTH XUMHUYECKHUX 3HAHMWA [UIsl BBIPAOOTKH HSKOJIOTHUECKU
11eJIeCO00pa3HOTO TOBEICHUSI B OBITY W TPYIOBOW JEATEIIBHOCTH B IIEJSIX
COXPAHEHHUS CBOETO 370POBbs U OKPY>KaIOIIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CTIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHIO HAa OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOo(uis U HAMpaBIEHHOCTH NajbHEHIIEro
00yueHwus.

OOmiee YMCIO YACOB, OTBEAEHHBIX JUISI H3YYEHUS] XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctabiseT 136 yacoB: B 8 kitacce — 68 yacosB (2
gaca B He/IelN0), B 9 kiacce — 68 yacoB (2 yaca B HEJEINIO).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHava/ibHbIEe XUMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XUMHM B KU3HM 4YeJOBEKa. XMMUSL B CUCTEME HayK.
Tena u BemectBa. dusnyeckue CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSHUE
BenecTB. [loHsiTHE O MeToAax MO3HAHMS B XUMHH. UHCTBIE BEIECTBA U CMECH.
CnocoOsI pa3feneHust cMece.

ATOMBI M MOJIEKYNbl. XUMUYECKUE »dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U c0KHbIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas QopMmyna. BaneHTHOCTP aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHAst Macca. MaccoBast 1071l XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHHUHU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBs3bp KOIMYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IuMHUI] BemlecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEAMHEHUH.

Ouznvecknue U XUMHUECKUE SBICHUS. XUMUYECKasi peakius U e€ MPU3HAKH.
3aKOH COXpaHEHHWs MAacChl BEHIECTB. XMMHUYeCKue ypaBHeHHs. Knaccubukanus
XUMHUYECKUX PEAKIUN (COeAMHEHUS, PA3JI0KEHUS, 3AMEILICHUSI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKON MMOCYJ0H, NMpaBUiIaMH paboThl B JabOpaTopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM 00OPYIOBaHUEM, U3yUYEHUE U ONHMCAHUE
¢u3nueckux CBONCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOII0/ICHUE
¢usnyeckux (IUIaBIEHUWE BOCKA, TasHUE JIbJla, PAaCTUPAHHUE caxapa B CTYIKE,
KUIICHWE W KOHJCHCAIMs BOJABI) M XUMHUYECKHX (TOPEHHE CBEYH, MPOKATHBAHHE
MEIHON MPOBOJIOKH, B3aMMOJICHCTBIE MeJa C KUCIOTOW) SIBJICHUH, HaOIIOICHNE U
OMHCaHWE TPU3HAKOB MPOTEKAaHUs XUMHUECKHX peakUuil (pasjiokeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPHUIOM Oapusi, pa3iokeHHE T'MIPOKCHIA
Menu (I1) npu HarpeBanuu, B3auMOJICUCTBUE Keie3a ¢ pacTBopoM cosn meau (11),
U3y4YEHUE CIOCOOOB pa3leieHusl CMecel: ¢ MOMOIIbI0 MarHuTa, (QUIbTPOBAHHE,
BhIMIApUBAHUE, NUCTULIALMSA, XpoMaTrorpadus, IpOBEICHHE OYHCTKH MOBAPEHHON
coiu, HaOJMIOAEHHME U  ONHCaHHE  pe3ylbTaTOB  IPOBEIEHUS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHHE MOJeNed MOJIEKYI
(1IapoCTep>KHEBBIX ).

BakHeiilue npeacTaBuTe M HEOPraHUYECKUX BElIeCTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U IpOCToe
BemecTBo. Haxokaenwe kuciaopojna B Tpuponae, (PU3MYECKHe U XUMHUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcuabl. [Ipumenenne kucimopona. CrocoObl



NOJIYYCHHsS] KUCTopoAa B Ja0OpaTopud M MPOMBIINUIEHHOCTH. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuIoTpoITHas MOAUGUKAITIS KACTIOPOaa.

TernoBoit 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUuU. TOIIMBO: yrojlb U METaH. 3arps3HCHHE
BO3/lyXa, YCWJICHHE MApHUKOBOTO 3(pdeKkTa, pa3pymnieHrne 030HOBOTO CIIOSI.

Bopopon — snmemeHT m mpocroe BemecTtBo. HaxoxneHwe Bomopona B
npupoae, GQuudeckue W XUMHUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCOOBI
noxyyeHus. Kuciorsl u couu.

Monsipabiii  006EM  ra3oB. Pacdy€Tel 1O XHUMHMUYECKHM ypaBHEHUSIM.

dusnueckrne CBOKWCTBA BOAbl. Boaa kak pactBoputens. PacTBOpEL.
HaceimieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJE.
MaccoBast 10Ji BEIIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbl. OCHOBAaHMUS.
Posib pacTBOpOB B mpupoje M B KU3HU YeIOBEKa. KpyroBopoT BOJBI B MPUPOE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauneHuil. Oxcunbl. Knaccuduxanus
OKCHJIOB:  cosieoOpasytonue  (OCHOBHBIE, KHUCIOTHBIe, aMQpOTEpHbIE) U
HecosneoOpazyronue. Homenknatrypa oxcuygoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCHIOB. [lomydyeHne OKCHIoB.

OcHoBanus. Knaccupukanust ocHOBaHMM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKUE CBOWCTBA
ocHOBaHuU. [lonyuenue ocHOBaHU.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOocTM MetaiuioB H. H. bekerosa.
[TonydeHne KHUCIIOT.

Comu. Homenkiarypa cosieid. @U3HUECKUEe U XMMHUYECKUE CBOWCTBA COJIEH.
[Tomyuyenue coiei.

['eneTnyeckas CBsA3b MEXKIY KJIaCCAMU HEOPIraHUYECKUX COCIUHEHUN.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OIPEACIICHUE COAEPKAHUsI KUCIOPOJa B BO3AyX€E, MOJIYyYECHHUE,
coOupaHue, pacrno3HaBaHWE U UW3YYCHUE CBOWMCTB KHCIOpOJa, HAOIIOJACHUE
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
npeKpaiieHus TopeHus (mokapa), O3HaKOMJICHHE ¢ O0Opa3llaMu OKCHJIOB H
OMMCaHUE UX CBOWCTB, MOJy4eHHUE, COOMpaHHUE, pPACMO3HABAHUE W HU3YUYCHHUE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojoposa ¢ okcuaoM meau (II)
(BO3MOKHO WCIIOJIb30BAaHUE BUJICEOMATEPHATIOB), HAOI0IeHHe 00pasiioB BEIIECTB
KOJU4ecTBOM 1 MoOJb, HCCIIeIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTHIO, TIPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aMMOIEHUCTBUE BOJIbI C METAIIAMHU
(HaTpueM M KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE BUEOMATEPHUATIOB),



UCClIeIoBaHUE O0pa3ll0oB HEOPraHWYECKHX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOII0ZICHNE M3MEHEHHsI OKPACKU WHAMKATOPOB B PacTBOpaxX KUCIIOT W MIEIOYEH,
u3ydeHne B3ammozecTBus okcuga Memu (I1) ¢ pacTBopoM CepHON KHCIIOTHI,
KUCJIOT C METaJUIaMHU, PEaKUUW HEUTpAU3alMH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOTO METAJIa JIPYTHMM K3 PacTBOpa COJIM, PELICHUE
AKCIEPUMEHTANBHBIX 3aJad Nno Teme «BaxkHelmue Kiaacchl HEOPTraHHMYECKHUX
COCIMHEHUI.

IMepuognueckuid 3akoH u Ilepumogmyeckass cucreMa XHMHYECKHUX
iemenToB JI. U. MengeneeBa. Ctpoenne aromMoB. XHMHYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[TepBbie TOMBITKH KiIaccHU(PUKAMA XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
IpyInax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3ytoT aM(pOTEPHBIE OKCHUJIbI
Y TUAPOKCUJIBL.

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuogHas W JJIUMHHONEpUOAHAs  (POpPMBI
[Tepunoanyeckoit cucremsl xumuudeckux 3iaeMeHToB J[. . Menneneesa. [leprobl
U rpynnbl. PU3WYECKUM CMBICH IOPSAAKOBOIO HOMEpa, HOMEpPOB Iepuoaa u
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
ANEKTPOHHBIX ~ 000JI0YeK aToMoB TepBbIX 20 XUMHYECKHX  DJICMECHTOB
ITepuomnueckoit cucremsl J[. M. MenngeneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA T10 ero noyiokeHuro B [lepunonnueckoi cucreme 1. . Menaeneena.

3aKOHOMEPHOCTA HW3MEHEHHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIINaM U IEPUOTAM.

3nauenue [lepnogmueckoro 3akoHa u [lepruoanyeckoi CUCTEMBI XUMAYECKUX
3JIEMEHTOB JJId pa3BuUTHUs Hayku u npaktuku. Jl. V. MenneneeB — yd€HbId U
rpak1aHUH.

Xumuueckas cBsizb. KoBaneHTHass (MOJMsIpHAsT W HEMOJSpHAs) CBA3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHas CBS3b.

Crenenb  okucieHus.  OKHUCIUTEILHO--BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tponecchbl okucneHus U BOCCTAaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHue oO0paslloB BEIIECTB META/VIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUJIPOKCUAA LMHKA C pPACTBOPAMHM KHUCIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKILIMI
(ropeHue, peakiuu pa3noKeHusl, COSTUHEHHUS).

Meostcnpeomemmnule ceazu



Peanuzanus MeXnpeaMeTHbIX CBA3€d NpU W3YYEeHUHM XUMHH B 8 Kiacce
OCYIIECTBJISIETCS 9epe3 MCIOJb30BaHUE KaK OOIMX €CTECTBEHHO--HAYyYHBIX
MOHSTUN, TAK U TOHATHUH, ABISIOIIUXCA CUCTEMHBIMU IS OTACJIBHBIX MTPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01me ecTecTBeHHO--HAyUHbIE TIOHSTHS: HAyYHbIN (akT, TUNOTE3a, TEOPHs,
3aKOH, aHaJU3, CHUHTE3, KiIaccupukanus, TMEepUOJAUYHOCTb, HAOIIOICHHE,
3KCIIEPUMEHT, MOJICJIIMPOBAHUE, U3MEPEHUE, MOJENb, SIBICHUE.

@u3nka: Marepus, aTroM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIIbI, PAJAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUM 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBa, ra3, (GU3MYECKUE BEIUUHHBI, €IUHUIIBI
M3MEpEHUs, KOCMOC, TIaHEeThI, 3BE3/1b1, CoMHIIE.

buonorus: hotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdhepa, ruapocdhepa, MHUHEpANb, TOPHBIE TOPOJBI,
IIOJIE3HBIE UCKOIIAEMBIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBO 1 XMMHYECKAsl peaKkIUs

[lepnonnueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUHM CBOMCTB
XMMHUYECKUX JJIEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kalaus, KalblUusi WU UX
COCIMHCHUA B COOTBETCTBUM C TOJIOKEHUEM »HleMEHTOB B llepmoamueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUAbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOKWCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSUIMXCA K Ppa3JIMYHBIM KJIACCaM HEOPTraHMYECKHUX
COCIMHEHUN, TEHETUYECKasl CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMuueckux peakivii Mo pa3IudHbIM MpU3HaKaM (110 YUCITy
M COCTaBy Y4YacTBYIOIIUX B PEAKIMU BEIIECTB, MO TemIoBOMY 3(dekTy, 1o
W3MEHEHHIO CTEMEHEW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, MO
yYaCTUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[Tonsitue o ckopoctu xumuueckon peakiuu. [loHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHe 0 TOMOTE€HHBIX M T'e€TEePOTrCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMUYECKOM paBHOBECHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUMU M IIOJO0KEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKUCIUTETLHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  AJIEKTPOHHBIM  OayaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENIbHON peakiuu. CoCTaBlIEHUE ypaBHEHUU



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJA
AIIEKTPOHHOIO OaiaHca.

Teopust PNEKTPOIUTHUECKON TUCCOUMALNH. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexXaHU3M [IHCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMUYECKO# cBsi3u. CteneHp nuccouuanuu. CHIIbHBIE U CJIa0bIE AJEKTPOJIUTHI.

Peakunu nonHoro ooMeHa. Y clIoBHs NPOTEKaHUS PEaKIMil HOHHOTO 0OMEHa,
MOJHBIE YW COKpall¢HHbIE HWOHHBIE YypaBHEHUs peakiuid. CBOHCTBa KHUCIIOT,
OCHOBaHMM W cojJel B CBETe NPEACTABICHUA OO0  DIEKTPOIUTHYECKON
nucconranyu. KauectBeHHbIE peakliuy Ha HOHBL. [loHsATHE O THapONHU3e CoNeil.

Xumuueckuii IKCnepuMenm:

O03HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTraHHMYECKUX
BEIIECTB — METAJIOB W HEeMeTaioB (rpadura W ammasa), CIOXKHBIX BEIECTB
(xJopuga HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JCHCTBUS PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEHIECTB, IpoLecca AUCCOLNMALMM KHCIOT, LIEJI0Yer U COJNeH
(BO3MOKHO  HMCIOJIB30BAaHME  BHJIEO MAaTE€pUAlOB), MPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  TNPOTEKaHWS  peakiuii HOHHOro  oOMEeHa
(oOpazoBanue ocajka, BbIJEJIEHUE Ta3a, oOOpa3oBaHUE BOJbl), OIBITOB,
WUTIOCTPUPYIOUIUX ~ TPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIX  PEaKIIM
(ropeHue, peakiuu pas3iokKEHUsl, COEIUHEHHs), PACIO3HABAHUE HEOPTaHMYECKHUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEAaKUUd HA HOHBI, PpEIICHHE
AKCIIEPUMEHTAIIbHBIX 33]1a4.

HemeTansibl 1 MX COeTUHEHUSA

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIONeHOB. XMMHMYECKHME CBOWCTBA HAa IpUMEpe  XJopa
(B3auMoOJENCTBHE C METaUIaMHu, HEMeTalUlaMHu, wiejao4aMu). XIJIOPOBOAOPO.
ConsiHass KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJy4eHUE, NPUMEHEHHE. JlencTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHu3M 4eloBeka. BaxHeilmme XJIopuapl U UX
HaxO0JICHUE B IIPUPOJIE.

O6mas xapaktepuctuka 3aeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEepHbIE CTENeHH OKucieHus. CTpoeHue U (PU3nyYecKHe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHbIE MOIU(DHUKALIMN KUCIOPOIA
U cepbl. XUMHUYecKue cBoiicTBa cepbl. CepoBOOpO, CTpoeHUe, pU3NYECKUue U
XUMHUYeckue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas xuciora, ¢GuU3MYEeCKMe UM XMMHUYECKHE CBOHCTBa (0OIIME  Kak
OpencTaBUTeNd Kiacca KHUCIOT M crnenuduyeckue). XUMHUYECKUE peaKilui,
JeKale B OCHOBE IMPOMBINIJIEHHOTO CIOco0a TONyYeHUs] CEPHOUM KHCIIOTHI.
[Tpumenenue cepHoit KucaoTsl. CoJiM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIUs Ha



cynbdar-uoH. HaxoxaeHue cepbl U €€ COCIUHEHUN B Npupoie. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpelbl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHUS.

OO6mias xapakTepucTtuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapAaKTEPHBIE CTENEHU OKHUCIECHHUS. A30T, PacIpOCTpPAHEHUE B MPHUPOJE,
¢usnyeckue U XuMudeckue cBoicTBa. KpyroBopot asora B npupojae. AMMuUak, ero
¢usnyeckue U XMMHYECKUE CBOMCTBA, MoNyuyeHue u npuMenenue. Coiau aMMOHUS,
uX QU3NYECKUE U XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakuus Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJiyueHHe, (PU3UYECKUe M XUMUYECKUE
CBOMCTBa (00IIME Kak TWpPEeACTaBUTENS Kjacca KHCIOT W Clenu(puiecKue).
Hcnons3oBaHWEe HUTPATOB M COJEH aMMOHHS B KayeCTBE MUHEPAIbHBIX
yao0peHnil. XUMHUYECKOe 3arps3HEHUE OKPYKAIOIICH CpeIbl COSUHEHUSIMA a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO31yxa, IMOYBbI M BOJOEMOB). Docdop,
ajutoTpornHeie Mojudukanuu gocdopa, Qu3MUECKHe U XUMHUYECKHUE CBOMCTBA.
Oxkcup dhochopa (V) u bochopHas kucnoTa, GU3NIESCKUE U XUMAYSCKHE CBOMCTRA,
noxydyeHue. Mcnonp3oBanue pocpaToB B KAUECTBE MUHEPAIbHBIX YAOOPEHUH.

Ob6mas xapakrepuctuka 31eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEpPHbIE  CTENEHH  OKHUCJIEHUSA.  YIJIEpOJ,  aUIOTPOMHBIE
MOAU(UKALIUKA, PACIPOCTpaHEHUE B TPUPOJE, (PU3MUECKHE U XUMHUYECKHE
cBorictBa. Ancopomus. Kpyroopot yriaepona B npupoae. OKCuanl yriaepoaa, ux
(¢u3nueckue W XUMUYECKHE CBOWCTBA, JIEWCTBME HA HKUBBIE OPraHU3MBI,
MOJIy4YeHUE W MPUMEHEHHE. DKOJIOTMUECKHE MNPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yrinepoaa (IV), rumore3a r1100ambHOrO MOTEIUICHHS KIIMMaTa, ITapHUKOBBIM
addekT. YroapHas KUcIoTa U €€ coau, X (GU3NIECKUEe U XMMUYSCKUE CBOMCTBA,
noiyyeHue M npumeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEULIMHE, TPOMBIIIEHHOCTH U CEIBbCKOM
XO35UCTBE.

[lepBoHavasIbHBIE MTOHATHSA 00 OPTAHUYECKHUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJIEH, alleTHUJICH, STAHOJI, TJIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yrojib, MNPUPOJHBIA Ta3, HEPTH),
MPOJYKThl UX mepepaboTku (O€H3MH), UX pOoJib B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTue 0 OMONOTUYECKH BaXKHBIX BEIIECTBAX: KHPaAX, OCJKaX, YIrIeBOAaX — U UX
poiM B OKM3HM 4elloBeKa. MarepuaibHOE €OUHCTBO OPraHUYEeCKUX U
HEOPTraHUYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, TOJYyYEHHE W
npumenenue. CoeauHeHus KpeMHusi B mnpupoze. OOmmue mnpeacraBieHuss 00
okcune kpemuusi (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HCIOJb30BAaHUE B
OBITYy, B MPOMBINIJIEHHOCTH. BaxHeiue cTpouTenbHbIE MaTepUalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobsembl 0e30MacHOTO HMCMOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepuMenm:

U3y4YeHHEe 0Opa3I[0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKAaHMs, OMBITHI, OTpaXKAIOIIUEe (PU3NYECKUE U XUMUYECKUE CBOMCTBa
TaJIOTEHOB M HX COEJAMHEHH (BO3MOXHO HCIOJb30BAHUE BUIECOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3laMud XJOpUIOB (TAJIOr€HHIOB), O3HAKOMIICHHE C
oOpaslamMu  cepbl U €€  COCAMHEHHSIMU  (BO3MOXHO  HCHOJb30BaHHE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTiIMBaHUs caxapa Mo AeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, HW3YYEHHE XUMHYECKHUX CBOWCTB
pa30aBICeHHON CEPHOI KUCIOTHI, MPOBE/ICHUE KAYECTBEHHON PEaKIuu Ha CyJb(aT-
HMOH U HaOJIOJeHUE MpU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (PU3UUECKUMHU
cBOicTBamMM a30Ta, Qochopa MU HUX COECAUHEHUH (BO3MOXKHO HCIOIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOpPHBIX yAOOpPEHHIl, MOITyUYEHHE,
coOWpaHue, pacno3HaBaHME€ M HW3YYEHUE CBOWCTB aMMHaKa, IPOBEICHUE
KAueCTBEHHBIX PEaKUMi Ha MOH aMMOHHUA U (pocdaT-uOH M M3ydeHUe MPU3HAKOB
UX MPOTEKAHHUsI, B3aUMOACHCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOXKHO UCII0JIb30BaHUE BUJIEOMATEPHUAIIOB), U3YyYEHUE  MOJECINIEH
KPUCTAUIMUECKUX PEImIETOK anmaza, rpadura, QyuiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJICOPOLIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YITIEM U
yCTPOMCTBOM NPOTHBOrasa, MOJIydeHHe, COOMpaHHe, pacliO3HABAaHUE U U3YUYECHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJCHUE KaueCTBEHHBIX peaklUuil Ha KapOOHAT U
CWIMKAaT-UOHBl W M3YYEHHE MPU3HAKOB HUX MPOTEKAHMs, O3HAKOMIICHHE C
MPOAYKUHUEH CHJIMKATHOM MPOMBINUIEHHOCTH, PEHIEHUE HSKCHEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxkHelIe HeMeTaulbl M UX COeTUHEHUS.

MeTa/lIbl M MX COeIMHEHUSI

OO6miast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepuommueckoi cucreme xumuyeckux asnemeHtoB /J[. .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTayuioB. MeTtainyeckas CBs3b U
METAJUNINYECKasl  KPUCTAUIMYECKAasl  PEIIETKa.  JJIEKTPOXMMHUYECKHM Pl
HanpsHDKeHU MeTaiuoB. OU3WyYecKre U XUMUYECKHUE CBOMCTBa MeTaiioB. Oomue
CHoCOOBl MOMy4YeHus: MeTamioB. lIoHSATHE O KOpPpO3MHM METaIOB, OCHOBHbBIE
CrocoObl 3alUThl MX OT Koppo3uu. CmaBbl (CTajgb, YYTyH, IIOPATIOMHUHUIM,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[lenounble MeTAJIbL: MOJOkeHUe B llepuoanyueckoil cucreMe XMMHUYECKUX
aneMmenToB . M. MenneneeBa, CTpO€HUE UX aTOMOB, HAXOXJIEHUE B IPUPOJE.
duznyeckre U XUMUYECKHE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbl U



TUAPOKCUABl HATpus W Kauus. [IpuMEHEeHHe WIENOYHbIX METAIOB M HX
COCIMHEHU.

[I{enoyHO3EeMENbHBIE METAJUIBI MarHuili W KajblUW: TMOJOXEHUE B
ITepuonnyeckoil cucreme xumuyeckux siemeHToB [[. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJeHHE B pupojie. Du3ndeckne 1 XUMHUIECKUE CBOMCTBA MarHus
U Kanbluda. Baxuelmne coeluHEHUs Kaiablus (OKCUJ, THAPOKCHU, COJIH).
XKécTtrocTh BOABI M CIOCOOBI €€ yCTpaHEHUS!.

AmroMuHUN: noJiokeHue B llepuonnueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOXAeHHE B Ipupone. Pusndeckue u
XUMHUYECKHUE CBOMCTBA aTtOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIPOKCHUIA
AJFOMUHMUSL.

Keneso: nonoxenue B [lepuonnueckoil cucteMe XMMUYECKUX 31EMEHTOB /1.
. MenpgeneeBa, cTpoeHHEe aroma, HaxoxzaeHue B mnpupone. dusnueckue u
XUMUYECKUE CBOMCTBA xene3a. OKcuibl, rupokcuabl u cou xxenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA M MOJYYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3llaMu METaUIOB U CIUIABOB, UX (HU3UUECKUMU
CBOMCTBaMM, M3YYECHHE  PE3YJbTaTOB KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJACHCTBUS OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXXHO HCHOJIb30BAaHUE BHUIECOMATEPUATIOB),
WCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IpOLECCa TOPECHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  HCIIOJB30BAHME  BUIACOMATEPUAJTIOB), TPU3HAKOB  IMPOTEKAHUS
KAQUECTBEHHBIX PEAKLMN HAa WOHBI: MarHus, KaJIbLUs, AJIFOMUHUSA, IUHKA, JKEJe3a
(I1) u xenesa (II1), mexu (II), HaOMOACHHE M OTIMCAHUE MIPOIIECCOB OKPAITUBAHMS
IJJAaMEHU WOHAMU HaTpus, Kaiusd W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCHUAA ATFOMUHUS
Y TUJIPOKCUIA LIMHKA, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a/Ja4 110 TeMe «Baxkneunmue
METAJUIBI U UX COCTUHEHUS.

XuMHuS U OKPY KAKOUIas cpeaa

BemecTtBa m Mmarepuanbl B IOBCEAHEBHOW KU3HM YellOBEeKa. be3zomacHoe
WCTIOJIb30BAaHKE BEILIECTB M XMMHUECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUYECKUX 0KOTaxX U OTPABJICHUSAX.

XVMMHUYECKOE 3arps3HEHHE OKpYyXKarolehd cpenbl (mpeaeiabHas AOMyCTUMast
KOHIIeHTpanus Beects, aaiee — [1/IK). Posb xuMun B pelieHrn 3K0JI0THYECKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0paslloB MaTepuasioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJMMEPHBIC
MaTepuabl).

Meosicnpeomemmuule ceazu



Peanuzanus MeXnpeaMeTHBIX CBS3€d Npu HM3y4eHHH XuMUM B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHHE Kak OOLIMX €CTECTBEHHO-HAYYHbBIX
MOHSTHUM, TaK U TMOHATUMN, SBISIOIMXCA CUCTEMHBIMU UIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O ITUKJIA.

OO1iue ecTecTBEHHO-HAayYHbIE MOHSTHS: Hay4yHbIM (pakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIacCH(PUKAIMsi, TMEePUOJUYHOCTh, HaOIIOCHHE,
AKCIIEPUMEHT, MOJACITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIMA
3¢ exT, TEXHOTOTHSI, MaTEPUAITHI.

®dusnka: marepus, aTroM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJI,
M30TOMBI, PAJHOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUN 3apsij, IMPOBOJHUKH,
HOJYIPOBOIHUKY, JUAJIEKTPUKH, (OTORIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIleCTBa, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemeéTka, CruiaBbl, (pU3MYECKHe BETMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoJHIIE.

buonorust: ¢orocuntes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIBHBIC
y100peHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpANbl, TOPHBIE MOPOBI,
MOJIC3HBIE UCKOTaeMbIe, TOTUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHHMA IIPOI'PAMMBI 11O
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUASA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHUS XUMHH B €IUHCTBE Yy4yeOHOU u
BOCIIUTATENBHOU EATEIIBHOCTH B COOTBETCTBUU C TPAIULMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMH L€HHOCTSIMH, IPUHITBIMUA B
oOlllecTBE TMpaBWIaMd M HOPMaMU TOBEJAEHUS U CIIOCOOCTBYIOT IMpoIeccam
CaMOTO3HAHUs, CAMOPA3BUTHUS U COIMATMU3AIUN O0YHAIOIITNXCS.

JIn4HOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOIUXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TO3WTUBHBIX LIEHHOCTHBIX OpPUEHTAllM W
paclIMpEeHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTHYECKOT0 BOCITUTAHUSA:

LIECHHOCTHOI'O OTHOIIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEIWIO, TIOHMMAaHMS 3HAYCHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOT0 O0O0IIIeCTBa, CIIOCOOHOCTH BJAJETh JOCTOBEPHON HH(OpMaiuen o
IIEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

MPEJICTABICHUSI O COLMAJIBHBIX HOpPMax M TMPaBUJIAX MEXINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW H  APYrMX  BHJAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3sHOOOPAa3HON COBMECTHOM NEATEIbHOCTH TIPH
BBITIOJTHEHUW Y4YeOHBIX, T03HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JaHUN YUEOHBIX TPOCKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAaHUIO
M B3aMMOIIOMOIIM B TpoOILlecCCe O3TOM Yy4YeOHOW MAEsATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMOBEICHUE M IIOCTYNIKM CBOMX TOBAapUIIEH C MO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS ITOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHM M COCTABISAIOILINE
OCHOBY I TIOHUMAaHUSI CYIIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEACTaBiIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3SIX YEIOBEKA C
MNPUPOJTHON CPENOM, O POJIM XUMHUH B ITIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEIbHBIC MOTHUBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHUU 1O
XUMUU, HEOOXOJMMBIE IJisi OOBSACHEHUS HAOJIOJaeMBbIX MPOIECCOB M SIBJIICHUM,
MO3HABaTEIbHON, MHGOPMAIIUOHHOW M YWUTATEJIbCKON KYJbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW PabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOU



JUTEPATYpPOM, JOCTYMHBIMH TEXHHUUYECKUMHU CpEACTBAaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYYEHHMIO M TIO3HAHUIO, JIO003HATEIHbHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM W  HUCCIEeN0BATEIbCKON
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH U ypOBHS OOydYeHUsS B
JlajabHEHIIeM;

4) hopMHUPOBAHUSI KYJIbTYPHI 310POBbSI:

OCO3HAHHE IIEHHOCTU JKU3HU, OTBETCTBEHHOIO OTHOIIECHHS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 3JI0pPOBbI 00pa3 *U3HHU, OCO3HAHUE MOCIEJICTBUNA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aJIKOTOJIs, HAPKOTUKOB, KypEHHs),
HEOOXOAMMOCTH COOJIIO/ICHUS TIpaBUJ  OE30MACHOCTH TpHU  OOpaIeHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOMN KU3HMU;

5) Tpy10BOT0 BOCTIMTAHUS :

MHTEpEC K MPAKTUUECKOMY M3YyUYEHHUIO Tpodeccuil U TpyJa pa3InyHOro poja,
YBAXKEHHE K TPYLy U pe3yJbTaraMm TPYJIOBOW [EITEIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUA [0 XHUMHH, OCO3HAHHBIM BBIOOP
WHJIUBUAYAJIbHOW TPACKTOPUHU MPOJIOKEHU 00pa30BaHUs ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMN,
yCHemHon npohecCuoHaIbHOM ASSTENHHOCTA U PA3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aIalITUPOBATHCS B MPO(hEeCCUOHATBLHOM CpeIe;

6) 3K0JIOTrNYeCKOTr0 BOCITUTAHMS:

AKOJIOTUYECKH LEIECO00pa3HOE OTHOLIEHHWE K MPUPOJAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, IOHMMAaHUE [IEHHOCTH 3I0POBOTO U
O6e3omacHOoro oOpa3a KU3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(¢u3nyecKoMy M TICUXHYECKOMY 3/J0POBbIO, OCO3HAHME LIEHHOCTH COOJIOECHUS
mpaBujI 0€30MacCHOTr0 MOBEICHUS MPU PadOTE C BEUIECTBAMH, a TAKKE B CUTYyaIUsX,
YTPOXKAKOUIUX 3I0POBbIO U )KU3HU JHOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMS, MOJIydaeMble MPU U3YYEHUU XUMHH, JJIS
pelLIeHUs 3a/1a4, CBA3aHHBIX C OKPY’KAIOLIEH MPUPOIHON CPEIOn, sl TOBBILICHUS
YPOBHS  DKOJOTUYECKOM  KYJNbTYpPhl, OCO3HAHUS TJOOAIBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HUX PEIICHUS MOCPEICTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COLMAJIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe wMmeTanpeaIMETHBIX pe3yJbTaTOB BBIACIAIOT 3HAYUMBbIE IS
dbopMuUpOBaHUS MHUPOBO33PECHHUS OOIICHAyYHbIC TMOHITUS (3aKOH, TEOpHs,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPbhIE
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TMpEAMETaxX W IO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3TUX MPEIMETOB (POPMHUPOBATH MPEJCTABICHNE O MEIOCTHON



HAy4YHOU KapTHUHE MHpA, U YHUBEpCalbHbIe yueOHbIe NeHCTBUS (TT03HABATENbHBIE,
KOMMYHUKATHUBHBIC, PETYJSITUBHBIE), KOTOpble oOecneynBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
NEATEIIbHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBble Jjornyeckue AeicTBUA:

YMEHHUS HWCTOJB30BaTh NPHUEMBI JIOTHYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XUMHUYECKUX TMOHATHHA (BBIACIATH WX XapaKTEPHBIC
MPU3HAKHW, YCTAaHABIMBATh B3aMMOCBS3b C JPYTMMH TOHSATHSIMH), HUCIIOIH30BATh
MOHATHS JIJIs1 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SIBIICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALUKU XUMHUYECKUX BEIIECTB U XMUMHYECKUX PEaKIUi,
yCTaHABIMBATh TMPUYUHHO-CIICJICTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHHSI,
CTPOUTH JIOTHUECKHUE PACCYXACHUS (MHIYKTUBHBIC, NCTYKTHBHBIC, 10 aHAJIOTHH),
JIeaTh BHIBOJIBI U 3aKITFOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCE TIO3HAHUS TMOHATUA (TIPEIMETHBIE W
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIbHBIC TTPEACTABICHUSI —
XUMHAYECKUH 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas QopMmyia U ypaBHEHHUE
XUMHUYECKON peaKkIuu — MpU pelieHUH yueOHO-TI03HaBaTEIbHBIX 3a/lay, C YY4ETOM
ATUX MOJIENIbHBIX TPEJICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKN M3y4aeMbIX 00OBEKTOB — XUMHUECKHUX BEIIECCTB M XUMUYECKUX PEaAKIIHi,
BBISBIIATh  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CIICJACTBEHHBIC CBSI3U W
MIPOTHBOPEYHS B U3YIAEMBIX TTPOIIECCAX U SIBJICHUSX.

Ba3oBble uccienoBarejbckue 1eiCTBHS:

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOIPOCHl B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a Tak)Ke B KauyeCcTBE OCHOBBI JII (POPMHUPOBAHUS THIOTE3BI TI0
IIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKIECHUM;

NpUOOPETEHHE ONbITa IO TUIAHUPOBAHUIO, OPTaHU3AMU W TPOBEIACHHUIO
YYEHUYECKMX OKCIEPUMEHTOB, YyMEHHE HaOJoAaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSI, COCTABIISITH OTUET
0 MPOJIeTIaHHOM padoTe.

Pab6ora ¢ undopmanueii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh M HWHTEPIPETHUPOBATH WH(OOpPMAIUIO
Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, TIOJyIaeMy0 M3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJICpXKaHUs, CIPABOYHbBIC
mocoOus, pecypchl MHTepHETa), KPUTHYECKH OIEHUBATh MPOTUBOPEUMBYIO U
HEJIOCTOBEPHYIO HH(OPMAITHIO;



yMEHUE NPUMEHSTh Pa3judyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(GOPMALlMM U COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOIWMBIX [JIsl BBITOJHEHHS
y4eOHBIX U TIO3HABATENbHBIX 3aj[au ONpeNeIEHHOrO THIA, MPUOOPETEHHE OTbITa B
00JJaCTH  MCHOJIB30BaHUS  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIAJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMYHbBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BHIOMpaTh ONTUMAIBHYIO POpMY MpeACTaBICHUS UHPOPMALIUUA U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4yd  HECIOXKHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu GopmMamu rpaduku ¥ UX KOMOMHAIUSIMUY;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B TIpoliecce Y4YeOHOU U
UCCJIeI0BATEIHCKON JEATEIbHOCTH MH(MOPMAILMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SICTBA W TPAHCIIOPTa HAa COCTOSIHUE OKpYXKaloled NpUpOIHON
Cpelbl.

KoMMyHHKaTHBHBIC YHHBEPCAIbHbIC ydeOHbIE 1eiiCTBUS:

YMEHHMS 3aJlaBaTh BOINPOCHI (B Xoje nauaiora W (WiM) IUCKYCCHUU) IO
CyumiecTBy  oOCyXJaeMoll  TeMbl, (OPMYyIUPOBATH  CBOM  MPENJIOKEHUS
OTHOCHUTEJILHO BBIITOJIHEHUS IIPEIOKECHHON 3a/1a4u;

YMEHUS  NPEICTaBIATH  IOJYYECHHbIE  pE3yJbTaThl  ITO3HABATEJIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJIaTh IMPE3CHTALUIO
pE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOTO OIbITa,
1a00paTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJIEeM Ha OCHOBE yuyéTa OOLIMX WHTEPECOB M COTJIaCOBAHUS
no3uiuii (00CyXIeHusl, 0OMEH MHEHUSMHU, «MO3TOBBIEC IITYPMbD», KOOPIUHALIUS
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJIHEHHOM paOOThI U IPYTHE).

PeryisiTuBHbIC YHHBeEpCaIbHbIC y4eOHbIE NCHCTBHSA:

YMEHUE CaMOCTOSITEIbBHO ONpPENeNsATh LEIu ACSTENbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSTEeNbHOCTh, BIOMPATh Hanbosee 3(pPeKTuBHBIE CIOCOOBI peleHUsl YYeOHbIX U
[IO3HABATENIbHBIX 3aJa4, CaMOCTOSITEJIBHO COCTAaBIATh WIM KOPPEKTHUPOBATH
IPEIJIOKEHHBIA QITOPUTM  JEUCTBUKA MPHU BBINOJHEHUU 3aJaHUM C YUYETOM
MOJIyYeHUs] HOBBIX 3HAHUW 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX MU PEAKIUSX,
OLICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asiBICHHOW €M, YMEHHE
HCIIOJIB30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEJIAracMbl€ B YCIIOBUH 3a/1aHHM.

NPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00SA3aTENBHOIO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyell mporpamMmoi,
BBIJICJIIIOT: OCBOEHHBIE 00YYarOUMMUCS HAYYHbIE 3HAHUS, YMEHHUS U CIIOCOObI



nercTBul, crnenuduueckue IS IpeAMeTHOM oOnacth  «XUMHUS», BHUIBI
NEATeIbHOCTH 1O  MOJYyYEHHI0 HOBOIO  3HaHMS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYAITUSIX.

K xonmy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITMXCSI YMCHHUIA:

e PACKPBHIBATH CMBICT OCHOBHBIX XUMHUUYECKUX TOHSTHUH: aTOM, MOJIEKYJA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOAHOPOJHASA), BAJICHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEICHb
OKHUCJICHHS, XMUMHUYECKasi peakius, KiIacCU(pUKaAIUg PEaKlIuil: peakiuu
COCAMHEHUS, PEaKIUU PaA3JIOKEHUS, PEAKIUU 3aMEIICHUS, PEAKIIUU
oOMeHa, K30~ U PHJIOTEPMHUUECKUE PEaKIINH, TeTJI0OBOU d3(h(PeKT peakiuu,
AIpO aToOMa, DJIEKTPOHHBIM CJOM aToMa, aToOMHas OpOUTa b, pPaaUycC
aToMa, XUMHUYECKasi CBsI3b, MOJISIPHAs U HEMOJspHAs KOBAJCHTHasi CBSI3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEIIECTBA
(TIpolieHTHAsE KOHIIEHTpAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHU U
IPUMEHSTH 3TU HOHITHUS [IPU OITMCAHUH BEUIECTB U UX MPEBPAIICHUN;

e HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTaBJICHHS (popmyn
BEILIECTB U YPABHEHUI XUMUYECKUX PEAKIIUI;

e OMNpENENATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKWUCIEHUS  DJEMEHTOB B  OHMHApHBIX  COEIWHEHUSX,
MIPUHAJIJICAKHOCTh BEIIECTB K OMNPENEIEHHOMY KJIACCy COCIMHEHUH TI0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBAJIGHTHAsT W HMOHHas) B
HEOPTraHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMmbica Ilepuonnueckoro 3akoHa JI. M. Menneneesa:
JEMOHCTPUPOBATh TOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPaHEHHUsI MacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO Y4Y€HUs, 3aKOHAa ABOTaipo;

e OINKCHIBATH W XapakTepu3oBaTh TabmuuHyio Gopmy Ilepuogmdeckoit
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iiuaTh TOHATUSA «IJIaBHas
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnmna)y», maneie u
OoJIbllINE€ TIEPUOJBI, COOTHOCHUTH OOO3HAUYECHUS, KOTOpPHIE HMMEIOTCS B
tabiauie «llepumomuueckass cucteMa XuMUYeckux dnmemeHTtoB J[. .
MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacmpeieleHUe UX MO JIEKTPOHHBIM CIIOSM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKUE peakuuud (M0 YMCIy U COCTaBy YYAaCTBYIOUIUX B pEaKIUU
BEIIECTB, 110 TETIOBOMY dPPEKTY);

XapakTepu30BaTh (OMUCHIBATH) OOIME XUMHUYECKHME CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs ONMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKHX IPEBpalllCHU B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCHTEIBHYIO MOJICKYJSIPHYIO H  MOJISIPHYIO — MAacChl
BEIIIECTB, MACCOBYIO JOJII0O XHMHUYECKOTO »JJieMeHTa 10 (dopMmye
COEIMHEHMSI, MaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI
0 YPaBHEHUIO XUMUUYECKOU PEaKIINH;

PUMEHSTH OCHOBHBIC ONEPAIIMHU MBICTUTEIBHONU NEATETbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHUE, 000O0IleHHE, CUCTEMATU3allMI0, KIacCU(UKAIIUIO,
BBISIBIICHUE TIPUYWHHO--CIICJICTBEHHBIX CBS3€H — 1 M3yYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKMX pEaKIUi, EeCTECTBEHHO-HAyYHbIE METOJIbI
NMO3HAHUSA — HAONIOJICHUE, W3MEPEHUE, MOJICTUPOBAHHE, IKCIICPUMEHT
(peayIbHBIN ¥ MBICJIICHHBIN );

CIENOBATh  MpaBUJIAM  MOJIb30BAHHUS ~ XUMHYECKOM  TMOCYAOM U
7a00paTOpHbIM OOOPYJIOBAaHMEM, a TakXke TMpaBuiaaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSAMH TIO BBITOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB MO TOJYYEHUIO M COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHCJIOPOJA), MPUTOTOBJICHUIO
pPacTBOPOB C OMNPEIEIEHHON MACCOBOW JOJEH PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBATb M TPOBOJAUTH  XUMHUYECKHE  OKCHEPUMEHTHI  TI0
pPacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MIOMOIIBI0 HHAUKATOPOB
(;makmyc, peHondranenH, METUIOPAHXK U JIPyTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHHUIA:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHMHYECKHX [MOHATHU: XUMHWYECKUN
JJIEMEHT, aTOM, MOJEKYJa, HMOH, KAaTHOH, aHWOH, IIPOCTOE BEIECTBO,
CJIO’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTD, CTEIICHb
OKHUCJICHUS, XUMUYECKasl peakiusi, XUMUYecKas CBSA3b, TEIIIOBOU 3P (PeKT
peakuuu, MOJb, MOJSIPHBIA  00BEM,  pacTBOp,  ANEKTPOJIUTHI,
HEIJIEKTPOIMUTHI, AJEKTPOJMTUYECKAS] OUCCOLMALMSA, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHUE, OOpaTUMbIE U



HeoOpaTUMble pEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIIUH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHUE UM  BOCCTAHOBIICHHE,
ajmoTponus, aMmGOTEePHOCTh, XUMUYECKash CBS3b (KOBAJICHTHAs, MOHHAS,
METaJUIMYecKasi), KpUCTAUIMYECKass pemeETKa, KOpPpOo3Usl METalIoB,
CIUIaBbl, CKOpPOCTh XUMHYECKOM pEaklUHWH, MPEAEIbHO JIOMyCTUMAs
koHneHTpanus [1JIK BemecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHMUYECKUX TOHSITHUH H
IPUMEHSTH 3TH HOHATHUS MIPU ONIMCAHUH BEUIECTB U UX MPEBPALICHU;
UCIIONIb30BaTh XMUMHUYECKYI0 CHMBOJHKY JUIsI COCTaBleHUS (GopMyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIU;

ONPENIEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTABa, IMPUHAMIECKHOCTh BEIIECTB K
onpenen€éHHOMY KJacCy COEIMHEHHMH Mo (opMyliaMm, BUJ XUMHYECKOU
CBsI3U (KOBaJIEHTHAas, WOHHAs, MeETAJIMYecKas) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUYECKOU (opmysie, XapakTep cpeabl B
BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHEHUN, TUN KPUCTATIUNYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbich llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKChIBaTh M XapAKTEPU30BaTh
tabnuunyto popmy Ilepuoguyeckoil CUCTEMBI XMMUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpynmna)», manbie W OOJbIIME TEPUOJBI, COOTHOCHUTH
0003HAYCHHUs, KOTOpPhIE HMCIOTCA B MEPHOJUYECKON TabmmIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XMMHUYECKUX
AJIEMEHTOB (CocTaB U 3apsAjn sjapa, oOIlee YKCIO SJEKTPOHOB U
pacrpenieeHie MX 10 JJEKTPOHHBIM  CJIOSIM), OOBSCHSTH OOIIUe
3aKOHOMEPHOCTH B MU3MEHEHUM CBOMCTB JJIEMEHTOB U UX COEAMHEHUN B
npeAenax MallbIX MEPHUOJI0B U TJIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HCOPTaHUYECKUE BEIECTBA,
XUMUYECKUEe peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIMX B PeaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIIEHUS
XUMHUYECKHUX DJICMCHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHUYECKUE
CBOMCTBA TPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPKAas OMUCAHUE
npuMepaMyd MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKHUX PEaKIIUM;

COCTaBJIATb YPABHEHUS SJEKTPOJUTUYECKOW AHCCOIMAIMUA  KHUCIOT,
LIEJI0YEHN U COJIEH, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO



oOMeHa, ypaBHEHHS peakiui, TMOATBEPKIAAIOMUX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIiBaTh  CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIUi
MOCPEJICTBOM COCTAaBJICHUSI DJICKTPOHHOTO OaaHca ATUX PeaKIuii;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHUS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYCCKUX TIPEBPAIICHUNA B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYKO  MaccChl
BCILIECTB, MAaCCOBYIO JOJIF0 XHUMHYECKOTO JJeMEHTa 1o ¢opmylie
COCIMHEHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTEH PACUETHI
0 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOmoaaTh  MpaBWiIa  TOJB30BAaHMS  XHMHUYECKOM  TOCYyJOoOM U
Ja00paTopHbIM  00Opy/IOBaHMEM, a TakKe IIpaBWJIa OOpAICHHUS C
BCIIECTBAMH B COOTBETCTBHM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX ONBITOB 110 TIOJYYCHHIO W COOHWpaHUIO
ra3o00pa3HbIX BENIECTB (aMMHUaKa U yTIIEKUCIIOTO ra3a);

IPOBOJMTH  PCAKIMH, TMOATBEPKAAIONINEC  KAaYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITyTEM XJIOPH-, OpOMHU/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKar-, Ccyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBI aMMOHHMSI ¥ WOHBI M3yYCHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTAHUUECKHUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAIlMH MBICIUTEILHON NEATCIHHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, O00OIIECHHE, CHUCTEMATU3allUI0, BBISBICHUE
MPUYMHHO-CJICJACTBEHHBIX CBSI3¢H — JJII M3YyYCHHUS CBOMCTB BEIISCTB H
XUMHUYECKUX pEeaKIui, eCTCCTBCHHO-HAYYHBIE METOJbl TO3HAHUS —
HaOMIOICHUE, W3MEpPEHHE, MOJCIUPOBAHMUE, SKCIEPUMEHT (pEalbHBIN WU
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosaunuyectBo yacos
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoTshI
Pa3nes 1. [leppoHavyajibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuotexa [JOK

' IIPaKTUYECKON JEeATENBHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubnuoreka [IOK

' peakuu https://m.eds00.ru/7f41837¢

Hroro mo pazneny 20

Paznen 2. Baxueiimme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB
21 Boznyx. Kucnopog. [lonstue 5 bubnmnoreka [JOK

' 00 oKcHIax https://m.edsoo.ru/7f41837¢
99 Bonopoa.Ilondarue o kucimorax 8 1 bubnmnoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [JOK

' OCHOBAaHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnuotexa [JOK

' HEOPraHUYECKUX COCAMHEHUIN https://m.edso00.ru/7f41837c

Hroro no paszneny 30

Paznea 3. [lepuoaguueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3jemMeHToB /. U. MenpaeseeBa. CTpoeHue aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuH




Ilepronnueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bubmmoreka [IOK
XHUMHUYECKHX 31eMeHToB /I, 1. https://m.edso0.ru/7f41837¢
Mennene-eBa. CTpoeHue aTomMa

12 | O . buSaorea LIOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUN
bu6mmoreka [IOK
Hroro o pasnery 15 https://m.edsogru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LOK
https://m.edso00.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME




9 KJIACC

KosimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcbl
Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIuu
11 [loBTOpEeHue u yrayOnenue 3HaHUM 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX 4 bubnnorexka HOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHYECKAS TUCCOIUAIINS. 8 1 1 bubnnoreka [JOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0o.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTanibl M MX COeTUHEHHS
21 OO0m1as xapakTepuCTUKa XUMUUYECKHUX 4 1 bubnmnoreka [JOK
' siementoB VIIA-rpynmsr. agorenst https://m.edso0.ru/7f41a636
OO0m1as xapakTepuCTUKa XUMUUYECKHUX
2.2 3ne§eHT0§ VIAI-)F nbel. Cepa u e€ 6 bubmmorexa [JOK
' PYIHBL. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO0mmast XxapaKTepPUCTHKA XUMHUIECKUX
2.3 BJ'IeHl\ieHTO]f VA-E el A30T, Gocdop u ux 7 1 bubmorexa [TOK
' PymIaL ’ P https://m.edso0.ru/7f41a636
COEIIMHEHUS
OO01mmast XapaKTepUCTHKA XHMUIECKHX
24 Z-)J'IeHl\ieHTO]i) IVAI-)F Tkl YTIEpoa u 8 1 2 brbmorexa [JOK
' . PYHIEL PO https://m.edso0o.ru/7f41a636
KPEMHUI 1 UX COETUHEHUS
Hroro no pasneny 25




Paszaea 3. Merajiibl 4 HX COeXHHEHHUA

. bubnmoreka [JOK
3.1 Obme cBOHCTBA METAILIOB 4 https://m.edso0.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxueiime MeTaibl 1 UX COEAUHEHUS 16 https://m.edsoo.ru/7f41636
Hroro mo paszneny 20
Pa3znen 4. XuMus 1 okpy:Kawiuas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmmorexa HOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[Ipenmer xumun. Posb XUMuM B )KU3HU bu6nuoreka [IOK
1 1 1 menens
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METO/IAX MO3HAHUS B XUMHU 1 1 menens bubmmorexa [IOK
8 https://m.edsoo.ru/ffod227e
[IpakTuueckas padora Ne 1 «IIpaBuna 2 Henens
3 paboThI B 1a0OpaTOpUH U IPUEMBI 1 bubnmnoreka [JOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
YucTteie BemecTBa u cMecu. CriocoObl 2 Henens
4 a3 CJ‘ICHI/I;H cMec 1 " bubmorexa HOK
P f[ https://m.edsoo.ru/ff0d26ca
Oeii
IIpa eckas padota Ne 2 3 Henens
5) «1213K T(:JI'IZHI/I:G il\liecef: (Ha mpumepe 1 " brbmmorexa [OK
a . PHNEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
6 ATOMEL H MOSCKVITEL 1 3 Henens bubmuoreka [JOK
Y https://m.edsoo.ru/ff0d2a6c
7 XyUMHUYeCcKHe 3IeMEHTRI. 3HaKH 1 4 nenens bu6nunorexa [JOK
(CHMBOJIBI) XUMUYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTslie u cliokHBIE BEIlIECTBA 1 4 nexers bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 5 Hezens bubmuoreka [IOK




https://m.edsoo.ru/ff0d2d50

3aKOH OCTOSIHCTBA COCTaBa BEIIECTB. S Henenst
10 Xumnueckas popmyina. BaieHTHOCTD bu6mmorteka [IOK
aTOMOB XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
11 OtHoOcHTENbHAS aTOMHAs Macca. 6 Hemens bubnmoreka [IOK
OTHOcHUTENbHAA MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO 6 Hemens bubnuorexa [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. 7 "Henmens bubnuorexa [JOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 ®uznyecKknue 1 XUMUICCKHUE SIBJICHHUS. 7 Henenst bubmuorexa [JOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BHUS IPOTEKAHUSA 8 Henens bubmnorexa [JOK
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCChI BEIIECTB. 8 Henens bubnmnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl 9 Henens
17 BEILIECTBA M0 YPABHEHUSAM XUMUYECKUX " bubmmorexa [JOK
B . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnms XuMuueckux peaxkiui 9 Henens
18 (coe I/IHq;HHﬂH a3JI0KCHUS e " bubamorexa LHOK
4 P ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIM- 10 nenens
19 sumukioneauct. O0o0mene u bubmorexa [IOK
’ B https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HaHUH
20 KonTtponbHas padora Nel o treme 10 nenens bubmuoreka [IOK

«BeliecTBa 1 XUMHUYECKHUE pCaKkuum»

https://m.edsoo.ru/ff0d4290




Boznyx — cmecs razos. Cocras 11 nenens
21 Bo3ayxa. Kucimopog — aieMeHT u bubmorera HOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npoctoe BerectBo. O30H
Ddu3znyeckrue ¥ XUMHUYESCKHE CBOMCTBA 11 Hepens
22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa LIOK
posa (peartt ’ https://m.eds00.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CnocoObI TTOIyYeHHS KHCIOpOoAa B 12 nenens
23 JabopaTopun Zq I OMI:IHIJICHII){OI[CTI/I bubmorera HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3QPeKT XUMUIECKOI 12 Henens
24 peaKkIu, MOHSITHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TormmBo (HedTh, Yroiab 1 METAH). 13 "enens
25 3ar ﬂzHe}EHe?;o?. yra CITOCOOBI 2r0 bubmorexa HOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
IIpakTuueckas padora Ne 3 mo Teme 13 nenens
26 «Hpon C€HHE 1/112061/1 aHMe KHCJI0opoJia " bubmorexa HOK
e o posa, https://m.edsoo.ru/ff0d4ae?2
U3YYEHHUE €r0 CBOMCTBY
97 Bonopon — snemeHT u npocToe 14 nenens bubnmnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
78 du3nyeckre U XUMAYECKHE CBOMCTBA 14 nenens bu6nunorexa [JOK
Bosopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
15 menens but6mmorekxa [IOK
29 IT
OIPITHE O KHCTOTaX 1 COX https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI ToTy4eHust BOJAOPO/Ia B 15 nenens bubnmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [TpakTrueckas padota Ne 4 mo Teme 16 nenens bu6muoreka [IOK




«[Tonydyenne u coOupanue BOAOPOA,
W3yYEHHE ETO CBOMCTB)»

https://m.edsoo.ru/ff0d4f42

32 MoutsipHbiii 00bEM ra30B. 3aKOH 16 nenens bubnmoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA 17 Hepens

33 BEIIECTBA T'a3a 10 €ro U3BECTHOM bubmmorexa [JOK

Y https://m.eds00.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA U 00BbEMY
Brruucnenust 00b€MOB ra3oB 1o 17 nenens

34 ABHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [JOK
P N peart . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOLIEHU ra30B

35 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA 18 Henens bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 18 nenens bubnmnoreka [JOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacbeimeHHbIe 19 Henens

37 Y HEHACHIIIEHHBIC PacTBOPHI. MaccoBas bubmmorexa LIOK

11 P PEL https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme 19 nenens

38 «ITpuroroBieHue pacTBOpPOB ¢ bubmuorexa [JOK
ONpeeIEHHON MacCOBOM JOJIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA

39 Kontponbnas padota Ne2 o teme 20uenens bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKCHIIBI: COCTaB, KITaCCU(UKAIINS, 20 menens bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA 21 nenens

- A bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e




42 OcHoBaHWusI: cOCTaB, Kinaccuduxams, 21 nenens bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XMMUYECKUE CBOMCTBA 22 nenens bubnmoreka [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukaus, 22 "enens bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [ToydeHne ¥ XUMHUYECKUE CBOKCTBA 23 "enens bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIATypa, 23uenens
46 CHOCOéI)I;) IO )eHHs[ XI/IMI/I‘-Iz(I:)KI/Ie bubmorexa HOK
. ya ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue 24uenens
47 AKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
48 I'eneTnyeckas CBA3b MEXKIY KJIaCCAMU 24 nenens bubmmnoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
25 Henens bubmuorexa [JOK
49 O06o001IeHre U CUCTEMAaTU3aIMs 3HAHUH
= . https://m.edsoo.ru/00ad9ch2
KonTpomabnas padora Ne3 o teme 25 Henens
50 "OCHOBHBIE KJIACCHl HEOPTAaHNYIECKHUX bubmorexa HOK
- P https://m.edsoo.ru/00ad9ela
COCTMHCHU I
IlepBble MOMBITKY KIIACCU(PHUKAIINT 26 uenens
51 XI/II\I/)[I/I‘{CCKI/IX AJIEMEHTOB l(b_}OHHI’jI/Ie 0 Bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXoQHbIX SJIEMEHTOB
[Teproardecknii 3aK0H U 26 "Henens
but6mmoreka [IOK
52 [Tepuoanueckas cucreMa XMMHYECKUX

anemenToB /1. 1. MeHaeneeBa

https://m.edsoo.ru/00ada52c




53 [lepuonpl, TpynIbl, MOATPYIIIIEI 27 wepens bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. COCTaB aTOMHBIX 27 nenens bubnmoreka [JOK
anep. M3oTonsl https://m.edsoo.ru/00ada342
CrpoeHue 3IIeKTPOHHBIX 060n0quv 28 nenens Bu6morexa LIOK
55 aTOMOB 3J1eMeHTOB [lepnonnueckoii
https://m.edsoo.ru/00ada6hc
cuctemsl J1. 1I. MenaeneeBa
XapakTepuCcTUKa XUMHUYECKOTO 28 nenens
56 AJIEMEHTA M0 €ro MOJ0KEHUIO B bubnmoreka [JOK
[Tepnoanueckoii cucreme 1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproanueckoro 3aKoHa s 29 Henens
pa3BuTUs Hayku U npaktuku. 1. U. bu6mmoreka [IOK
o7 N
MeHneneeB — y4€Hblii, e1aror u https://m.edsoo.ru/00ada96e
rpaXkIaHIH
58 DIEKTPOOTPUIIATETHHOCTh aTOMOB 29 nenens bu6muoreka [IOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 WonHas xumuaeckas cBsi3b 30 mepens bubamorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nossipHast XuMudeckast 30 nenmens bu6muoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
KoBanenTHast HenossipHasi XuMH4ecKas 31 nenens bu6muoreka [IOK
61
CBS3b https://m.edsoo.ru/00adaab9
62 CTererE OKIHCTeHIA 31 "enens bubnuoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 32 Henens bu6muoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTENIH 32 nenens bubnuorexa [JOK




https://m.edsoo.ru/00adb076

65 KonTtponpsHas padota Ne4 o teme 1 33 Henens bubmmoreka [IOK
«Ctpoenue aroma. XUMHUYECKas CBSA3b https://m.edsoo.ru/00adb486
66 PesepBublit ypok. O6o0mIeHNE U 1 33 Henens bu6mmoreka [IOK
CUCTEMATU3aLMs 3HAHUN https://m.edsoo.ru/00adb33c
PesepBublit ypok. O6o0mIeHNE U 34 nenens bu6mmorteka [IOK
67 . 1
CUCTEMATU3aLMs 3HAHUN https://m.eds00.ru/00ad9ch?
68 PesepBHblii ypok. O606£11eHHe u 1 34 nexens bu6nuoreka [IOK
cucTeMaTru3anus 3HaHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabublie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcbl
[lepuoauueckuii 3aKoH.
[lepuonuueckast cucrema bu6mmoreka [IOK
1 1 1 nenens
XHUMUYECKHX dJ1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU 1 nenens
2 CBOWCTB XEMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmorera HOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Kiaccudukanust 1 HOMEHKIaTypa 1 2 Henens bubnmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 2 Henens bubmorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpoasnas padora Nel mo teme 3 Henens
5) «IloBTOpEHNE U yriyOaeHue 3HaHUI 1 1
OCHOBHBIX pa3/ieJioB Kypca 8 kimacca»
6 Knaccudpukanus xumuueckux 1 3 Henens bubmmnoreka [JOK
PEAKIHIA 110 Pa3IMYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUYECKOU 4 genens
7 eakuu. IIoHsATHE O TOMOT€HHELIX U 1 bubmmorexa TTOK
p ) https://m.edsoo.ru/00adbe9a
FeTEPOreHHBIX PEAKLUIX
[ToHsiTHE O XUMUYECKOM PaBHOBECHH. 4 nenens
but6mmoreka [IOK
8 @DakTophbl, BIUSIOLIUE HA CKOPOCTh 1

XUMHYECKOH PCaKIUN 1 ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'0 paBHOBECCHUS

9 OKHCIUTENIbHO-BOCCTAHOBUTEIIBHBIC 5 Heaenst bu6nmorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3eKTPOIUTUUECKOMH 5 Henens
10 I/ICEO na I/II/IpCI/IJILHbIe U cia0ble bubmorexa LOK
a THHArH. https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 Hounrie ypaBHEHUS peakiui 6 nenens buGnnorexa LIOK
yp p https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U 6 Henens
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN bubnnorexa LIOK
bed https://m.edso0.ru/00add5d8
00 AJEKTPOIUTHYECKOMN TUCCOITUALINH
XUMHYECKHE CBOMCTBA COJIEM B CBETE 1 "Henmens
13 [IpEACTABIIEHUI 00 bubmorexa [IOK
ped o https://m.edsoo.ru/00add8b2
3JICKTPOJIMTUYECKON TUCCOIHAITUT
14 TToustre o ruaponnse coiei 7 nenens bubmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O00011eHNEe U CUCTEMATU3ALIS 8 Henemns bu6nuorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[Tpaktuyeckas padora Ne 1. 8 Henens
16 «Pemenne sxcnepuMeHTAIIBHBIX bubnnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4uy
KonTtponpHas padota Ne2 o teme 9 nenens
17 «DNEKTPOIIUTAYECKAS TUCCOLIAALIHS bubnnorexa LIOK
p ' https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIMU B PACTBOPAX»
O01asa xapakTepucTUKa raJIoreHoB. 9 Henens
18 XI/III\I/III/IT-IGCKI:/Ie CBI())I\/'ICTBa Ha IIpUMeEpe bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 Xnoposogopoa. CoisiHast KUCIIOTA, 10 nenens bubmuoreka [IOK




XUMUYECKHUE CBOMCTBA, MOJIyYCHHE,

https://m.edsoo.ru/00ade104

MPUMEHCHUE
[Ipaktrueckas padbota Ne 2 o teme 10 nenens
20 «§OJ1 eHue conI;IHoﬁ KHCIIOTBI Bubmorexa LIOK
yi B . ’ https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTB»
Berunciienus no ypaBHEHUSIM 11 nenens
21 XUMUYECKHUX eal}clp WM, €CJIN OJIUH U3 bubmmorexa LIOK
DCAKHIH, A https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO0m1as XxapakTepucTUKa 3JIEMEHTOB 11 nenens bubnmnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
ANOTpONTHBIE MOAU(UKAIIUHN CEPBI. 12 nenens
93 Haxoxnenue cepsl u €€ coelMHEHUN bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpoeHue, (hru3nuecKue 12 nenens bubnmnoreka [JOK
Y XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcupnl ceprl. CepHas KUCIIOTA, 13 nenens
25 qmznqecxnz u xmfnqecxne CBOMCTBA bubamorexa LHOK
’ https://m.edsoo.ru/00adea28
MpUMEHEHNE
XUMHUYECKUE PEaKIIHH, JICKAIIHEC B 13 Henens
OCHOBE IMPOMBIIICHHOTO CTI0c00a
26 IIOJIy4E€HUS] CEPHOU KUCIIOTHI. bu6muoreka [IOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYKaroIIel CpeIbl COeTNHEHUSIMU
CepbI
97 Breruucienne MaccoBoi TOIM BEIXOA 14 nenens bu6nunorexa [JOK
MIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
28 OG611ast XapaKTePHCTHKA IIEMEHTOB 14 nenens | pugnuorexa IOK




VA-rpynmsl. A30T, paclipocTpaHeHHE
B Ipupo/e, Gpu3nveckue u
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeeab

AMMHaK, ero Gu3n4ecKue u 15 nenens
29 XUMUYECKHE CBOMCTBA, MOIYYECHUE U buomorexa LIOK
> OV https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme 15 nenens
30 «[TonydyeHune ammMuaKa, H3ydeHUE ero bubmmorexa LIOK
Y Stk https://m.eds00.ru/00adf180
CBOWCTBY
31 A3oTHas Kuciaora, e€ Gu3ndecKkue u 16 Henens bubnmoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH 16 Henens
AMMOHHS B KQUECTBE MUHEPATHHBIX
32 n00peHnii. XUMUYECKOE bubmorexa LOK
yAobp ’ . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpeIbl
COCJTMHEHUSIMU a30Ta
®Pochop. Oxeun pochopa (V) u 17 nenens
33 (bocgo pHa$1 KI/I(f[J'I((l))Ta ¢)¢)p11)3n(qe2:1<ne " " brbmmorexa [OK
P L https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyUYeHUE
Ucnonb3oBanue ¢pocdaTtos B 17 nenens
34 Ka4eCcTBE MUHEPAIbHBIX YA0OPECHHH. bubmmnoreka [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yriiepon, pacipocTpaHeHUE B 18 Henens
35 npu ﬁjle E)I/ISI/II;eCKII)/Ie U XUMHUYECKHE Bubmmorexa [IOK
P P ’ https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcuapl yraeposaa, ux Gpuzndeckue u 18 nenmens bubnmnoreka [JOK

XAUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe




DKOJIOTUYecKre mpoodIeMBbl,
CBsI3aHHbIE C OKcUAOM yrieposa (IV)

37 VYroinbHas KuciaoTa u €€ conu 19 nemens buomorexa LIOK
https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme 19 nenens
"TTosrydyeHune yrieKucioro rasa. bu6mmoreka [IOK

38
KauectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
noH"

[lepBonauanbHble MOHATUSA 00 20uenens
39 OpPTaHMYECKHX BEIIECTBAX KaK O bubmmorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yIepoa
40 Kpemuuii u ero coequHeHUst 20 menens bubmorexa [JOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckast pabora Ne 5. Pemenue 21 nenens

a1 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubmuorexa [JOK
«BaxkHenmme HeMeTaJuTbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS»

KontponbHas padota Ne3 mo teme 21 uenens
. bubmuorexa [JOK
42 «BakHelmme HeMeTauTbl U UX
https://m.edsoo.ru/00ae0e18
COETUHEHUS
OO0m1as xapakTepuCTUKa XUMUUYECKHUX 22 nenens
AJIEMEHTOB — METAILJIOB.

43 Mertannuueckas CBsI3b U but6mmorekxa [IOK
METaJUINYECKast KPUCTAIUTNYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJIIOB
XUMHAYECKHE CBOMCTBA METAJIOB. 22 "enens

. bubnuorexa [JOK

44 DIEKTPOXUMUICCKUAN PSIT]

HaHpH)KeHI/Iﬁ MCTAJJIOB

https://m.edsoo0.ru/00ael1156




OO6mmue criocoOb! OTyYeHUs 23 Henens
MeTaiuioB. CrutaBel. BerauciieHus mo
45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P PeaRtmH, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPIKUT
pUMECH
46 IToHaTtue o0 KOPPO3UU METAIIIOB 23uencns buGnnorexa LIOK
pp https://m.eds00.ru/00ae1278
24nenens bubnnorexa [JOK
47
Ienotnre meTab https://m.edso0.ru/00ael14b?2
48 OKcCHUIbI U TUAPOKCUIBI HATPUS U 24 uenens bubnnorexa [JOK
KaJInusg https://m.edso0.ru/00ael14b?2
49 [lemouHO3eMENBHBIE METAIIIBI — 25 uenens bubnuorexa [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxkueiime coefuHEHUA KaJIbIIHAS 25 nenens bubmorexa LOK
A 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNE U CUCTEMATH3AIINS 26 uenens
3HAHUHU
59 KécTkocTh BOIBI U CLIOCOOBI €€ 26 Henmens bubnmoreka [JOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padora Ne 6 o Teme 27 "enens
53 ")IIZéCTKOCTb BOpLI U METOJBI €€ ! bubnmorera [TOK
" A 8 https://m.edso0.ru/00aelae8
yCTpaHEHUS
. 27 uenens but6mmorekxa [IOK
54 Aitro
JTOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOCTBA OKCHIA U 28 nenens bubmuoreka [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
2 b K
56 Keneso 8 Henens nonuoreka 11O

https://m.edsoo0.ru/00ae1d86




Oxcuipl, TMIPOKCHUIBI U COJIHU JKENe3a

29 "Henens

bu6nuoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O00011IEHNE U CUCTEMATU3ALUS 29 "enens
3HAaHUU
[TpakTudeckas padota Ne 7. Pemienue 30 Henmens
59 HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME bubnmoreka [JOK
«BaxxkHenmme MeTaIbl U UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
Borurcnenus o ypaBHeHUSIM 30 Henmens
XUMHUYECKHUX PEAKIIHA, €CIIH OJIUH U3
60 pEareHToB JIaH B U30BITKE UITN bubnnorexa [JOK
COACPXKUT IpuMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOH JIOJIM BBIXOJa MPOyKTa
peakuuu
61 O00011IeHNE U CUCTEMATH3AIINS 31 uenens
3HAHUU
KonTponabHnas padora Ne4 o teme 31 menens
62 «Bakueime MeTaIbl ¥ UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B 32 nenens bubnmnoreka [JOK
IIOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 32 nenens bubmmoreka [JOK
OKPYXKAaroIlEe cpeabl https://m.edso0.ru/00ae4270
65 Postb xumuu B permeHum 33 nenens bubmumoreka [IOK
IKOJIOTMUYECKUX MTPOOIIeM https://m.edso0.ru/00ae4270
66 PesepBHriit ypok. O600IICHHE U 33 Henens bubnmoreka [JOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 Peseprubril ypok. O600611eHNE 1 34 nenens bubnuotexa [JOK




cUCTeMaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68

PesepBueiit ypok. O600ICHHE U
cucTeMaTu3aIus 3HaHUM

34 »wenens

but6mmoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
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Kpurepun oniennBanus.

B 0CHOBY KpHUTEpHEB OLICHKM YYEOHOU JEATEIbHOCTH OOYYarOIIUXCS MOJIOKEHbI
OOBEKTUBHOCTh W €AuHBIA moaxon. [Ipu nsaTuOamIbHON OleHKe A Bcex
YCTaHOBJIEHBI OOIIETUIAKTUUYECKHE KpUTepuH. JlaHHBIE KPUTEPUHU NPUMEHSIOTCS
IIPU OLICHKE YCTHBIX, IMCbMEHHBIX, CAMOCTOSITENIbHBIX U IPYTHX BUAOB PaldOT.

OtMmeTka «5» cTaBUTCA B Ciy4yae 3HaHMs, IOHUMAaHMUsI, INTyOUHBI YCBOCHMUS
oOydaromuMcsi Bcero oObéMa NPOrpaMMHOrO MaTepualla; yMEHMsI BBIIEISTH
IJIABHBIE TIOJIOKEHUS B U3YUEHHOM MaTepuaie, Ha OCHOBAHUHU (DAKTOB U IPUMEPOB
00001maTh, A€NaTh BBIBOABI, TBOPUECKH NPUMEHATh IOJIYYEHHbIC 3HAHUS B
HE3HAKOMOW CHTyallMd; OTCYTCTBHS OIIMOOK M HENOYETOB MPU BOCIPOU3BEICHUU
M3y4YCHHOTO MaTepuana, IIpA YCTHBIX OTBETaX YCTPAaHEHUs OTIEIbHBIX
HETOYHOCTEH C TOMOLIBIO JOMOJHUTEIBHBIX BOIMPOCOB YYHUTENSA, COOJIIOJICHUA
KYJIbTYpbl MUCbMEHHON U YCTHOU peuH, MpaBuil 0(hOpMIICHHS MTUCbMEHHBIX padoT.

OrMeTKa «4» CTaBUTCS B Cilydae 3HaHMS BCETO U3YYEHHOIO IIPOrPAMMHOIO
MaTepHualla; YMEHHsI BBIIEISATH IJIaBHBIE MOJOKEHHUSI B U3YYEHHOM MaTepualie, Ha
OCHOBaHMU (AKTOB U TNPUMEPOB 0000IIaTh, J€JaTb BBIBOJABI, MPUMEHSITbH
MOJIyYeHHbIE 3HAHUS HA MPAKTHUKE; HE3HAYUTEIbHBIX (HErpyObIX) OLIMOOK MpH
BOCIIPOM3BEJICHUM HM3YYEHHOIO0 Marepuana, COOJIIOJEHHS OCHOBHBIX IPAaBUII
KyJbTYpbl MIUCbMEHHOW U YCTHOM peyuH, paBui 0(hOpMIICHHS MTUCbMEHHBIX pa0oT.

OtMeTKa «3» CTaBHUTCS B CIydae 3HAHUS W YCBOCHUS MaTepuaia Ha YPOBHE
MUHUMAJIBHBIX TpPeOOBAaHUW MPOTPAMMBbI, 3aTPYAHEHHUS TPH CaAMOCTOSTEIHHOM
BOCIIPOU3BEICHUHN, HEOOXOIMMOCTH HE3HAYNTELHON TOMOIIU YYUTENS; YMEHUS
paboTaTh Ha YPOBHE BOCIPOW3BEICHUS, 3aTPyJAHCHHWS TIPU OTBETaX Ha
BUJIOM3MCHEHHBIE BOMPOCHI; HAIMYUS TPYOBIX OIMMOOK, HECKOIBKHX HETPYOBIX
MIPY BOCIIPOM3BE/ICHUU M3yUYEHHOTO MaTepuasa, He3HAYUTEIBHOTO HECOOII0ICHUS
OCHOBHBIX TMPaBUJ KYJbTYpPhl MUCHbMEHHOW M YCTHOM peuu, MpaBmi o)OpMIICHHUS
MUCBMEHHBIX PadoT.

OTMeTKa «2» CTaBUTCS B Clydae 3HAHUS U YCBOEHHUS MaTepuaja Ha ypOBHE
HUKE MHUHHUMAJIBHBIX TPeOOBaHMI MPOTPaMMBbI, OTACIBHBIX MPEACTABICHUN 00
W3YYCHHOM  MaTepuayie; OTCYTCTBHS yMEHMH  paboTaTh Ha  ypOBHE
BOCIIPOU3BECHUS, 3aTPYAHCHHS TIPH OTBETaX Ha CTAaHIAAPTHBIC BOMIPOCHI; HATMIHUS
HECKOJBKHX TPYOBIX OITHOOK, OOJIBIIIOTO YHCIIa HETPYOBIX TPHU BOCIIPOU3BEICHUN
M3Y4EHHOTO MaTepuaia, 3HAYUTEIIbHOTO HECOONIOACHUS OCHOBHBIX IIPABHUII
KyJIbTYpbl TUCBMEHHON U YCTHOM peuu, mpaBuil o(popMIIeHUS TUCHMEHHBIX padoT;



IMOJIHOTO HE3HAHHA N3YUYCHHOI'O MaTCpHajid, OTCYTCTBUA DJICMCHTAPHBIX YMCHI/Iﬁ 141
HaBBIKOB.

Ol.leHKa YCTHOI'0O OTBE€TA YYallluUXCsl

Ormerka «5». IlomHO packpblTOo coaepkaHuWe waTepuasa B oObeMe
nporpaMMsbl U ydeOHHKa. YeTKO U MPAaBWIBHO JaHbl ONPEAEICHUS U PACKPHITO
COJepKaHUE IIOHATUH, BEPHO MWCHOJB30BAHBI HayyHble TepMHUHBL Jls
JI0Ka3aTeJIbCTBA MCIIOJIBb30BaHbl Pa3IMYHbIE YMEHUS, BBIBOJABI U3 HAOIIOACHUIMA
n onbIToB. OTBET caMocCTOSATENbHBIA. VCHONb30BaHbl paHee MPUOOPETCHHbBIE
3HAHUS.

OtMmeTka «4». PackpeiTO OCHOBHOE conaepkaHUE Marepuaia. B oCHOBHOM
IPaBUJILHO JaHBI ONpE/eCHUS MOHIATHI M MCII0JIH30BaHbl HAYYHBIC TEPMHHBI.
OTBET CaMOCTOSATENIbHBINA, OINpeAeIeHUsS TIOHSATUM HEIMOIHbIC, JOIMYIIESHbI
HE3HAYUTE/IbHBIC HAPYIICHUS IOCISI0BATCILHOCTH H3J0KCHUS OOJIbIITHE
HETOYHOCTH IPU MCIIOJIH30BaHUN TEPMHUHOB WJIM B BBIBOJAX U OOOOIICHUAX U3
HaOJIIOIEHUI U OIBITOB.

OTmeTka «3». YCBOGHO OCHOBHOE cojiepaHue ydeOHoro Marepuana. Ho
u3noxeHo ¢parmentapHo. He Bcerma mocnenoBaTenbHO. OmnpenesieHus
MOHATHH HEJOCTATOYHO UYeTKHe. He ucnoib30BaHbl B KQUeCTBE JOKAa3aTeILCTBA
BBIBOJIBI U 0000IIEHUS U3 HAOJIIOJACHUN U OTBITOB WJIU JOMYIIEHBI OITUOKU MpU
X U3JIOKECHUM.

Ot1meTka «2». OCHOBHOE cojiep)kaHue YyueOHOTro Marepuraia He packpsiTo. He
JaHbl OTBETHI HA BCIIOMOTATEJIbHBIE BOIPOCHI yuuTens. JlomyiieHsl rpyObie
OIIMOKHU B ONPEACIICHUHU TOHSATUM, TPU UCIIOIB30BaHUN TEPMUHOJIOTHUH.

«OrMmeTka «1». Het orBeTa

IIpumeuanue. 110 OKOHYAHHM YCTHOTO OTBETA Yy4Yallerocs IeIaroroM Aaércs
KpaTKUW aHaliu3 OTBETa, OOBSBISIETCS MOTHUBHPOBAHHAs OIIEHKA, BO3MOXHO
NPUBJICYUEHUE JPYTUX YUaIIUXCs ISl aHAIN3a OTBETA.

IIpu oyenke 3Hanuu yuumvl8aromcs UHOUGUOYATbHbIE OCOOEHHOCNU YYAUUXCHL.
OuneHka BbINOJTHEHUSI MPAKTHYECKHX (J1a00paTOPHBIX) padoT
Ormerka "S" craButcs, €Clny yYEHHUK:

1.IIpaBUIIbHO OIpEAEIINII LIeJIb OMbITA.



2. Bpmonuun paboty B MOaHOM o00BeMe ¢ CoOJIoJACHUEM HEO0O0XO0auMOn
MOCJIETIOBATEILHOCTH MPOBEACHUS OTIBITOB U U3MEPEHUM.

3.CaMOCTOSTENIPHO M PAllMOHATIBHO BBIOpaJl W MOArOTOBMJI ISl OIBITa
HeoOXxoaumMoe OoOOpy/lIOBaHUE, BCE OIBITHI MPOBEJN B YCIOBUSAX M PEXKHUMAX,
o0ecneunBarOIIMX MTOJIyY€HHUE PE3YIbTATOB U BHIBOJOB C HAUOOJIBIIEH TOUHOCTHIO.

4. HayyHO TpaMOTHO, IOTUYHO OINHUCAI HAOIMIOACHUS U C(HOPMYTUPOBAI BHIBOJIBI U3
ombiTa. B TpeACTaBIEHHOM OTYETE MPAaBWIBHO M AaKKYpPaTHO BBIMOJHUI BCE
3aMucH, TaOJIUIbl, PUCYHKH, TPa(UKH, BEIUUCICHUS U CEIall BHIBOJIBI.

5.1IposiBisieT  OpraHW3allMOHHO-TPYAOBBIE yMEHHS (TIOJACPKUBAET YHCTOTY
pabodyero Mecta W TIOPAJOK HA CTOJIE, SKOHOMHO HCIOJIB3YyEeT PACXOMIHBIC
MaTepHaIbl).

6.OKCIIEpUMEHT OCYIIECTBIISIET MO IUIAHY C YYETOM TEXHHKU O€30MacCHOCTH W
paBWJI pabOThI C MaTepUallaMy U 000PYIOBaHUEM.

Otmetka "'4"" craBUTCSI, €CTTU YUCHUK:

1. OnpIT MPOBOJWI B YCJIOBHSIX, HE OOECIEYUBAIOIIMX JIOCTATOYHON TOYHOCTU
U3MEpPECHUM.

2. Vmu 61710 JOMMyIIIEHO Ba-TPH HEIOYETA.
3. Unu He Gonee oHOM HErpyOOii OMIMOKU 1 OHOTO HEJ0UeTA.
4. VInu 3KCTIepUMEHT MPOBEJICH HE MOJTHOCTHIO.

5. Unmu B ommcanum HaOMIOJCHUN W3 OMBITA JOMYCTHJI HETOYHOCTH, BBIBOJBI
cJeJiall HETOJIHEBIE.

Otmetka "'3"" craBUTCSI, €CITU YUCHUK:

1. [IpaBuibHO ompeAeni Ielib ONbITa; paboTy BBIMIOJIHSAET MPABIIBHO HE MEHEe
YeM HAaIoOJIOBHHY, OJHAKO OOBEM BBIMOJIHEHHONW YacTH TAaKOB, YTO IO3BOJISIET
MOJIyYWTh TPABUIBHBIC PE3YJbTATHl M BBIBOJABI 10 OCHOBHBIM, NMPUHIUITHAIHEHO
Ba)KHBIM 3aJ1a4aM paOOoThl.

2. Unmu monbop obOopymoBaHus, OOBEKTOB, MaTepUAJIOB, a TakXe paldOThl IO
HaJaJly OITBITA MPOBEJ C IMOMOIIBIO YUUTENSA; WIM B XOJE MPOBEACHHUS OIBITA H
U3MepeHud  ObUIM  JOMYIIEHhl  OMIMOKM B ONHWCAHWUU  HAOJIIOJCHUM,
(dbopMyIMpOBaHUH BHIBOJIOB.



3. OmbIT IPOBOAMIICS B HEPAIIMOHAJIBHBIX YCIOBHSIX, YTO MPHUBEIO K MOTYYCHHUIO
PE3yNbTATOB C OOJIBIIIEH MOTPEITHOCTHIO; WIJIM B OTYETE OBLIM JAOIMYIICHBI B 00IIIEH
CIOKHOCTH He Oojiee JByX OMMOOK (B 3amucCsAX €IUHULl, W3MEPEHUSX, B
BBIUMCIICHUSIX, Tpadukax, Tabaumax, cxemax, u T.1.) HE MPUHIMITHAIBLHOTO JIJIs
TaHHOW pabOoTHI XapakTepa, HO MOBJIHUSBIINX HA PE3yJbTaT BHIITOJHEHUSI.

4. [omyckaer rpyOyro oOmHOKY B XOJ€ 3KcOepuMeHTa (B OOBSICHEHUH, B
odopmiieHUU padOThI, B COOIOICHUN TTPABUII TEXHUKH 0€30MMacCHOCTH MpH padboTe
C MarepuajiamMd U OOOpYyAOBaHUEM), KOTOpas HCIHpPABISETCS IO TPEOOBAHUIO
YUUTETIS.

OtMmetka "'2" cTaBUTCS, €CIHM YUCHUK:

1. He onpenenuin caMOCTOSATENBHO LEb ONbITA; BHITOIHWI padOTy HE MOJIHOCTHIO,
HE TIOJIFOTOBUJI HY>KHOE 000pYyJI0BaHUE M O0OBEM BBHITIOJIHEHHON YacTu paboThl HE
IIO3BOJISICT CHenaTh IIPaBUJIbHBIX BBIBOJIOB.
2. Wnu onbITBI, W3MEPEHMs, BBIYUCICHUS, HAOIIOJACHUS MPOU3BOIMIKCH
HETIPaBUWIBHO.

3. Umn B xome paboTel W B oOT4YeTe OOHAPYXWIUCh B COBOKYITHOCTH BCE

HEJOCTaTKH, OTMEUYCHHBIE B TPEOOBAHUSIX K OIICHKE "3

4. Jlomyckaer naBe (u Oosiee) rpyOble OIIMOKM B XOJI€ SKCIEPUMEHTA, B
o0bsicHeHnH, B odopMieHUH paboOThl, B COOJIOJACHUU TMPABUI TEXHUKH
0e30macHOCTH MpU paboTe ¢ BEIIECTBAMH M 00OpPYAOBaHUEM, KOTOPHIE HE MOMKET
WCIIPaBUTH JaKe 1O TPEOOBAHUIO YUUTEIIS.

OIIeHKa CaMOCTOATECJIbHBIX IUCbMEHHBIX H KOHTPOJIBHBIX paﬁoT.

OtrMeTKa «5» cTaBUTCS, €CIIM YUYEHUK:

1. Bemounnser paboty 6e3 omubok u /uiau/ A0MmycKkaeT He 0oJiee 0JJHOTO
HE0YETa.

2. CobmogaeT KylnbTypy MUCBbMEHHOM peun; mpaBuiia 0hopMIeHuUs
MUCHbMEHHBIX padoT.

OTMmeTKa «4» CTaBUTCS, €CITH YUCHUK:

1. BeImosiHSET MUCHbMEHHYIO pa0OTy MOJHOCTHIO, HO JIOMTYCKAET B HEW He
OoJiee 0HOM HErpyOOil OIMOKKU U OJTHOTO Heo4ETa U /uinn/ He 6oJiee ABYX
HEIOYETOB.

2. ColOmromaeT KyJnbTypy MMCbMEHHOU pedud, ipaBuia ohopmieHus
MMCbMEHHBIX Pab0T, HO -JO0MYyCKAET HEOOJIbIITHE TTOMAPKH MPU BEJCHUN



3amuce.

OTmerka «3» CTaBUTCH, €CIU YUYCHHUK:

1. TIpaBuiBHO BBHITIOJHSET HE MEHEE TIOJIOBUHBI PAOOTHI.

2.  JlomyckaeT He Ooyiee IBYX rpyOBIX OMMOOK, WIIH HE 00Jiee OTHON
rpy0o#, ojiHOM HerpyOoi OIMMOKY M OJTHOTO Heo4uETa, Wik He 0ojiee TpEX
HErpyObIX OITNOOK, WU OJHOM HETpyOOi OITMOKH U TPEX HEJ0UETOB, WU
IPU OTCYTCTBUU OLIMOOK, HO MPHU HAIMYUU TISITH HETOYETOB.

3.  JomyckaeT He3HaUNTEIBHOE HECOOIIOICHHE OCHOBHBIX HOPM
KyJIbTYPhI TMCbMEHHOU peuu, paBuil 0(pOpMIICHHUSI TUCbMEHHBIX PaboT.

OTMeTKa «2)» CTaBUTCS, €CJIU YUCHHUK:

1. TIpaBWIBHO BBINMOJHSAET MEHEE MMOJOBHUHBI TUCHMEHHOM pabOThI.

2. JlomyckaeTt 4yucio OMMOOK M HE0UETOB, IIPEBOCXOISIICE HOPMY, IPH
KOTOPOM MOKeT OBITh BBICTaBJICHA OIleHKa 3"

3. JlomyckaeT 3HaUuTEIbHOE HECOOII0ICHNE OCHOBHBIX HOPM KYJIBTYPBI
MACBMEHHOW peyH, MpaBUi 0POPMIICHHUS TUCEMEHHBIX PadoT.

OtMeTka «1» cTaBUTCS B Cy4ae:
1. Her orBera.



YYEBHO-METOJINYECKOE

OBECIIEYEHMUE

OBPA30OBATEJIBHOI'O TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIAA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

1 Pymzutuc I'.E. Xumus: 8 ki.: yue6. aisa oomieoOpas3oBar.
VYupexnenuit / I'.E.Pyasutuc, @.I". ®enpaman. — M.: IIpoceeienue.

2. Pymzutuc I'.E. Xumus: 9 ki1.: yue6. nis obmeo0pas3oar.
VYupexxnenuit / I'.E.Pyasutuc, @.I'. ®eapaman. — M.: ..
[Ipocsenienue.
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