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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma nmo XMMHUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTAaBJICHA HA OCHOBE
TpeOoBaHUM K pe3ysbTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
obOpasoBanms, npencraBieHHbIX B ®I'OC OOO, a Takxke Ha OCHOBE (eaepalbHOW padouei
MIPOrpaMMbl BOCIIUTAHUSA U C YUETOM KOHIEMIMH MPENoiaBaHus yueOHOro mpeamera «XuMus» B
oOpasoBarenbHbBIX opranu3anusiax Poccuiickoit deaepanum.

[Iporpamma 1o XuMum 1a€T MpeACTaBICHUE O LENAX, 00IIel cTpaTerui 00y4eHus, BOCIUTAHUS
U pa3BUTHUA OOy4aloUIMXCS CpEeACTBAMH Yy4eOHOro MpeaMeTa, YCTaHaBJIMBAaeT o00s3aTelbHOEe
MpeIMETHOE COoZepkKaHKe, MPeaycCMaTpUBAET paclpe/iesieHUe ero Mo KjiaccaMm U CTPyKTYpHUpOBaHUE
[0 pasfenaM M TeMaM IPOrpaMMbl 10 XHMHUH, OIpeIessieT KOJUYECTBEHHbIE U KayeCTBEHHbIE
XapaKTePUCTHKHU COJIEPKaHUs, PEKOMEHYEMYIO MOCJIE0BATEIbHOCTh U3YUCHHS] XUMHUU C YUETOM
MEXIMPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JOTMKM y4eOHOro IMpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00yUaIOIIMXCsl, ONPEAesieT BO3MOKHOCTH TPEIMETA [Tl peau3ali TpeOOBaHUH K
pe3ysibTaTaM OCBOEHHUsI OCHOBHOHM 0Opa30BaTeNbHOM MporpamMmbl Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHUN K pe3yiabTaraM OOy4YeHHsS XMMHH Ha yPOBHE IeJIeH U3ydeHHs
IpeaMeTa ¥ OCHOBHBIX BUIOB Y4€OHO-TIO3HABATEIILHOM AEATEIBHOCTH 00YJaIOIerocs TI0 OCBOCHHUIO
y4eOHOr0 Co/IepIKaHus.

3HaHUEe XUMMHU CIIY’KUT OCHOBOM Ui (hOPMHUPOBAHHUS MHUPOBO33PEHHUS 00YYaIOLIErocs, €ro
MPEJCTaBICHUN O MaTepHAILHOM €MHCTBE MHUPA, BAXHYIO POJIb UTPAIOT (POpMUpYEMBbIE XHUMHUEH
IIPEJICTAaBICHUS] O B3aMMOIIPEBPALICHUSIX YHEPIMHU U 00 HBOJIIOLIMK BEIIECTB B MPUPOJE, O MYyTAX
pelieHns  riI00albHBIX  MPOOJEM  yCTOMYMBOIO  pa3BUTHUSI  4YEJIOBEUECTBA —  ChIPHEBOM,
HHEPreTUUECKO, MUILEBON U 3KOJIOrHYeckoi 6€301acHOCTH, MPOOIIEM 3JpaBOOXPAHECHUS.

I/IsyquI/Ie XHUMUHU!

CIOCOOCTBYET pealu3aliid BO3MOKHOCTEH Ul CaMOpa3BUTHUSI U (POPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHONW I'PaMOTHOCTH;

BHOCUT BKJIaJ B (DOPMHUPOBAHHME MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 0Oyuarommxcs,
HAaBbIKOB UX CAMOCTOATEIbHON yueOHOM 1eATeIbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEA0BATEIbCKUX
YMEHHM, HeOOXOIMMBIX KaK B IOBCEAHEBHOM KH3HH, TaK U B IPO(ECCHOHATILHOM e TEIbHOCTH;

3HaAaKOMUT CO CHGHH(l)I/IKOfI HAaYYHOI'O MBIIUJICHUS, 3aKJIabIBACT OCHOBBI HCJIOCTHOTO B3TJIA4a
Ha CANHCTBO pupoabl n YCJI0BCKa, ABIIACTCA OTBCTCTBCHHBLIM OTaroMm
B (I)OpMI/IpOBaHI/II/I CCTCCTBGHHO'H&Y‘IHOP’I IrpaMOTHOCTH 06yqa10mnxc;1;

croco0cTByeT (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K NIPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa3zoBaHNe 00yJaromInXCsl.

JlaHHble HampaBieHHs B OOYYEHMHM XUMHM OOECHEUYMBAIOTCS CHEIM(PUKON CoIepKaHHs
y4eOHOro IMpenMera, KOTOPbI BISETCS Melaroruueckd aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayK/ XMMUH Ha ONPEEIEHHOM 3Tare €€ pa3BUTHS.



Kypc xwmuum Ha ypoBHE OCHOBHOTO OOIIET0 OOpa3oBaHHsI OPUEHTHPOBAH HA OCBOCHHE
O6y‘-IaIOH_[I/IMI/IC$I CUCTCMBbI NICPBOHAYAIIBHBIX HOHATHUHU XUMHUHU, OCHOB HeOpI‘aHI/I‘{eCKOf/’I XUMHHU N
HCKOTOPLIX OTACJIIBHBIX 3HAYNMBbIX HOHATHUU OpFaHPI‘ICCKOfI XUMHHU.

CrtpykTypa colepKaHus TPOrpaMMbl MO XUMHH C(HOpPMHpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoza k e€ nzydenutro. CouepxaHue CKIAIbIBACTCA U3 CHCTEMbI IOHIATHI O XMMUYECKOM 3JIEMEHTE
U BEIIECTBE U CHUCTEMbl MOHATHUH O XuUMUYeckol peakuuu. OOe 3TH CUCTEMBI CTPYKTYPHO
OPraHu30BaHbl [0 MPUHLHUIY IOCIEAOBATEIbHOIO PA3BUTUS 3HAHUK HAa OCHOBE TEOPETUUYECKUX
MPEJICTABICHUI PA3HOTO YPOBHS:

ATOMHO-MOJICKYJIIPHOT'O YUCHHUA KaK OCHOBBI BCCI'O CCTCCTBO3HAHUS

[Tepuonuueckoro 3akona J{. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

YUYCHHUA O CTPOCHUHU aTOMa U XHUMHYCCKOM CBA3U,

HpeHCTaBHGHI/Iﬁ 00 SHGKTPOHHTHHGCKOﬁ Aucconyanuu BCUICCTB B paCTBOpax.

TCOpCTI/I‘IeCKI/Ie S3HAaHUA pacCMaTpuBaArOTCd Ha OCHOBC OMIIMPHUYCCKHU IIOJYYCHHBIX U
OCMBICIICHHBIX (baKTOB, Pa3BUBAKOTCA IMOCIICAOBATCIIBHO OT OJHOI'O YPOBHS K APYIOMY, BBIITOJIHAA
(1)YHKI_[I/II/I 00BsACHEHHS U IMPOIrHO3UPOBAHUA CBOﬁCTB, CTPOCHUA U BO3MOKHOCTEH IPAaKTUYICCKOI'O
MPUMCHCHUS U ITOJTYUCHUS N3YYaCMbIX BCILICCTB.

OcBoeHHME TPOrpaMMbl IO XHUMHUU CHOCOOCTBYET (DOPMHPOBAHUIO TPEIACTABICHUS O
XUMHUYECKOM COCTaBIAIOIIEM HAay4HOM KApTHHBI MHpPAa B JIOTMKE €€ CHCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOILIECHUS K HAyYHOMY 3HAHUIO M METOJAM IO3HaHHS B Hayke. M3ydeHue Xxumuu
MIPOUCXOJUT C MPUBICUCHUEM 3HAHUUN U3 paHee U3YUCHHBIX YUE€OHBIX MpeAMETOB: «OKpyKaromui
Mup», «bruonorus. 5—7 kinaccel» U «Pusnka. 7 Kimaccy.

[Ipy M3y4eHUH XUMHUU TPOUCXOAUT (POPMUPOBAHUE 3HAHHMI OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUIECKON NEATEThHOCTH YeIOBEKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYpHI. 3a/1a4a y4eOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMHUYECKUX 3HAHUN — BaKHEHINX (hAKTOB, MOHATHH, 3aKOHOB M TEOPETUYECKUX IMOIOKECHHH,
JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUYECKOT0 XapaKTepa, S3bIKa HAyKH, B TPUOOIIEHNN K HAYYHBIM
METOJIaM MO3HAHUS MPU U3YYCHHUH BEIIeCTB U XMMHUECKHUX Peakiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENbHBIX yYMEHUW H WX TNPUMEHEHWU B y4yeOHO-TIO3HABATENbHOH U  y4yeOHO-
HCCIIE0BATENIbCKON JIeATeThbHOCTH, OCBOEHUHU TPAaBMJI O€30MacHOTO OOpalieHusl ¢ BEIIeCTBAMH B
TTOBCETHEBHOM KU3HH.

[Ipy u3yuyeHUM XMMHUHM Ha YpPOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHUs Ba)XHOE 3HAUEHUE
npuodpenu Takue 1elu, Kak:

— ¢popMUPOBAHNE HWHTEIUIEKTYallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIBHOMY MPUHSITHIO PEIICHUH, CTOCOOHON aIanTHPOBATHCS K OBICTPO
MEHSFOIIUMCS YCIOBUSAM >KU3HH;



— HampaBJICHHOCTh OOYYEHHS Ha CHCTEMaTUYeCKoe TMPHOOIIEeHHEe OO0ydJaImmxes K
CaMOCTOSITENIbHOW TO3HABATEIILHOM JESITeIbHOCTH, HAYYHBIM METOJ[aM MO3HaHMS, (OPMHUPYIOIIUM
MOTUBAIMIO U pa3BUTUC CHOCOGHOCTefI K XUMUU,;

— obecrieueHHe  yCJIOBHM, CIOCOOCTBYIOIIMX TNPUOOPETEHHIO OOy4YarOMMMHUCS — OTMbITa
pPa3HOOOpa3HON AEATENbHOCTH, TO3HAHMS W CAMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIFHOE 3HAYCHUE IS PA3IMYHBIX BHJIOB JCATEIHHOCTH;

— ¢opmupoBanue 00meH (YHKIIMOHATBLHOM M €CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, B TOM
YHCIIe YMEHUI OOBSICHATh U OLCHUBATH SIBJICHUS OKPYXKAIOIIETO MHpPA, UCIIONb3Ys 3HAHUS U OIIBIT,
MOJTyYCHHBIC MTPH U3YYCHUN XUMHH, IPUMEHSITh UX MIPHU PEIICHUU TIPOOJIeM B TOBCETHEBHOMN JKU3HU
U TPYJOBOH NESATEITHLHOCTH,

— opmupoBaHue y 0Oy4yaromMXCsi TYMaHUCTHYECKMX OTHOLIEHWH, NOHMMaHMs LEHHOCTH
XUMHAYECKUX 3HAHMW IS BBIPAOOTKHM HKOJOTHYECKH IIETIECOO0Pa3HOTO IOBEACHUS B OBITY U
TPYZIOBOM ACATENBHOCTH B LIEJIAX COXPAHEHUs CBOETO 3I0POBBS U OKPYKAIOIIEH IIPUPOIHOMN CPELIbI;

— pa3BUTHE MOTHBALIUU K O0YyYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO HA
OCHOBE YCBOCHUS 00IIEUYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HaIPaBJIEHHOCTH JAJIbHEHIIEr0 00y4YeHHUsI.

OO01mee 4YMCIO YacoB, OTBEIEHHBIX I M3YyUEHUS XHMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpasoBanus, cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68
4acoB (2 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHUA
8 KJIACC
IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHUSA

[Ipeamer xumuu. Posb XuMHUM B KU3HU YeJIOBeKa. XUMHs B cUcTeMe HayK. Tena u BeliecTsa.
@u3nYEeCKUe CBOMCTBA BEMIECTB. ArperaTHoe COCTOAHUE BellecTB. [IoHsITHE 0 MEeTO1ax MTO3HAHUA B
xuMuu. Yucreie BemiecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI 1 MOJICKYIJIBI. Xumudeckue djeMeHThI. CUMBOJIBI XUMHUYCCKUX JICMEHTOB. HpOCTI)IC u
CJIOKHBIC BCIICCTBA. ATOMHO'MOJ’ICKYJ'IHPHO@ YUCHHUC.

Xumunyeckas popmysna. BageHTHOCTP aTOMOB XMMHMUYECKHX 3JI€MEHTOB. 3aKOH MOCTOSHCTBA
cocrasa BemecTB. OTHOCHTENBbHAS aTOMHAs Macca. OTHOCUTENBHAA MOJIEKYJIIpHas Macca. MaccoBast
JI0JI1 XUMHUYECKOI0 3JIEMEHTA B COCIUHEHUH.

KonunuectBo BemectBa. Moinb. Mosnsipaast macca. B3auMoCBsI3b KOJIMYECTBA, MACChl U YUCia
CTPYKTYPHBIX €UHUII BelecTBa. Pacu€Trl Mo hopmMynaM XUMUYIECKUX COCTMHECHUM.



Ou3nyYeckue M XUMHYECKHUE SBJICHUA. XHMHUYECKas peakuuss W €€ TMpPU3HAKU. 3aKOH
COXpaHEHMsT Macchl BELIECTB. XHMHUYeckHe ypaBHeHHs. Kiaccupukamuss XUMHYECKHUX peaKIui
(coenuHeHus, pa3oKeHHs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOW, MpaBWiaMHu paboThl B J1a0OpaTOpud U NpuéMaMu
oOpareHusi ¢ J1abopaTOpHBIM O0OPYIOBAaHUEM, HW3YUYE€HHWE M OINMUCAaHUE (U3MYECKHX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HaOMoIeHne (PU3nYecKuX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacThpaHue caxapa B CTYIKE, KHIICHHE M KOHJCHCAIMS BOJbI) U XUMHYCCKUX (TOPCHHE CBEYH,
NPOKATMBAHNUE MEIHOW MPOBOJIOKH, B3aUMOJICUCTBHE MeJia ¢ KUCJIOTOM) SIBJIICHHM, HAOMIOACHUE U
OIKUCAHUE MPU3HAKOB MPOTEKAHUS XMMUYECKUX pPeakiuii (pasjiokeHHe caxapa, B3auMOJCHCTBUE
CepHO# KHCIIOTBI C XJIOpUAOM Oapusi, pasioxenue ruapokcuaa memu (II) mpu HarpeBaHwuH,
B3aUMOJICHCTBHE XKele3a ¢ pactBopoM coir Menu (II), u3ydenue crocoOoOB pasjieneHus cMeceit: ¢
IIOMOIIBXO MarHwura, q)HJ'IBTpOBaHI/Ie, BBITApUBAHUC, OUCTUILIIALUA, XpOMaTOFpa(bI/Iﬂ, IMPOBCACHUC
OYMCTKM TIOBAPCHHOW COJIM, HAOJIOJICHMEe | OINHCAaHWE PE3yJbTaTOB IPOBEJACHHS OIIBITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChI, CO3JIaHUE MOJISIICH MOJICKYI (IIapOCTEPIKHEBBIX ).

Ba:xHelimmue NMpeacCTaAaBUTEIN HEOPraHUYECKUX BEIICCTB

Boznyx — cmecp razos. CocraB Bosnyxa. Kucmopom — sieMeHT M IIPOCTOE BEUIECTBO.
Haxoxnenune kuciaopoaa B mpupojae, Gpu3muecKkue U XMMHUYECKHE CBOMCTBA (peakiuu TOPEHHS).
Oxcunpl. [lpumenenue xkucimopoga. CrocoObl MOMyYeHHsT KHUCIOpoJa B JIAOOpaTopuu U
npombllieHHOCTH. KpyroBopor kuciopona B mnpupoje. O30H — auloTponHas Moaudukanus
KHCIIOpO/1a.

TennoBoil 3¢p¢dexkT XuMHUECKOW peakluu, TEePMOXUMHUYECKHE YpaBHEHHUS, JK30- H
SHAOTEPMHUUYECKUE peakuuu. TOIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/lyXa, YCHIIEHUE
MapHUKOBOTo 3¢ (deKTa, pa3pylIeHre 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeniecTBo. HaxoxaeHue Bojiopoia B mpupoae, huzndeckue u
XMMHUYECKHEe CBOWCTBA, TPUMEHEHHE, CIIOCO0bI omydeHus. KuciaoTs! u conu.

Mossipubiii 00b€M ra3oB. Pacy€Thl 10 XUMUYECKUM YpaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopsl. HacheliieHHble U
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpMMOCTH BeniecTB B BoJe. MaccoBasi 10Jisl BELIECTBA B PaCTBOPE.
Xumuueckue cBoicTBa BoJbl. OcHOBaHMs. Poib pacTBOpOB B TMPHUPOJE UM B KU3HHU UYEIOBEKA.
KpyroBopot Bojibl B ipupoie. 3arps3HeHne NpupoaHbix BoJ. OXpaHa U 0YMCTKA MPUPOIHBIX BO/I.

Knaccudukanmss Heopranmyeckux coequHeHuid. Oxcuapl. Kiaccudukamus OKCHIOB:
cosieoOpa3ymomne (OCHOBHBIE, KUCIOTHbIE, aM(pOTepHbIe) U HecoleoOpasyromue. HomeHnknarypa
okcu10B. Pu3nueckre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okcuaos.

OcnoBanusa. Knaccubukamuss ocHOBaHWM: MIENOYM W HEPACTBOPUMBIC OCHOBAHUSA.
Homenkmarypa ocHoBaHuil. Puznueckue M XHUMHYECKHE CBOMCTBa OCHOBaHui. Ilomydyenue
OCHOBaHUI.



Kucnorel. Knaccudukanus xucmor. Homenknarypa kucimor. Ousnyueckue W XUMHUYECKHE
cBoricTBa KUCnoT. P akruBHoctu metaiuioB H. H. bekerosa. [lonmyuenue Kucior.

Comu. Homenkinarypa coseil. @uzndeckue 1 XuMU4Yeckue cBorcTa colieid. [lomydyenue cosneil.
I'enernyeckas CBSA3b MEXKAY KJIaCCaMHM HEOPTaHMUYECKUX COCTUHEHHM.
Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OINpEICIICHUE COAEp)KaHUS KHUCIOpOAa B BO3JAyXe, IMOJIyueHUEe, cOOUpaHue,
pacro3HaBaHME€ W H3YYEHHE CBOMCTB KHCIOpOJAa, HAOIIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHMCJIOPOJIOM M YCIIOBUSI BO3HHMKHOBEHHS U IPEKpalleHMs] ropeHus (moxapa), 03HaKOMJIEHHE C
o0pa3iaMu OKCHJIOB U ONMCAaHUE X CBOMCTB, MOJIyueHUE, COOMpaHue, paclio3HaBaHUE U M3YYEeHUE
CBOMCTB BoOJOpoAa (ropeHue), B3auMojelcTBue Bojopojga ¢ okcugoMm menu (II) (BozmoxkHO
WCIIOJIb30BaHUE BHJIEOMATEPHANIOB), HAOMIOJCHHE OO0pa3lloB BELIECTB KOJIMYECTBOM 1 MOJb,
UCCleIoBaHHe OCOOEHHOCTEW  pacTBOPEHHS BEIIECTB C  Pa3MYHOM  PaCTBOPUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM JI0JIell pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBIE BOJBI C MeTallaMH (HAaTpUeM M KajbIleM) (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HUCCIIEOBaHHE O00pa3L0B HEOPraHMYECKUX BEUIECTB PpA3JIUYHBIX KJIACCOB,
HaOIOZICHNE W3MEHEHUS OKPAcKH WHIMKATOPOB B PAcTBOPAax KHUCIOT MW IIEIOYEH, HM3y4YCHHE
B3auMoeicTBus okcuaa meau (1I) ¢ pacTBopoM cepHOM KMCIOTHI, KUCIOT C METa/NIaMU, PEaKIIUi
HENTpaau3aluy, NoJy4YeHUEe HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJIHOIO METAJUIa IPYTUM U3
pacTBOpa COJM, pEIICHUE OJKCHEPUMEHTAIBHBIX 3a7ad 10 TeMe «BakHelmme Kiaccsl
HEOPraHUYECKUX COCAMHEHUII.

IMepuonuueckuii 3axkon u Ilepuoamueckasi cucrema xumudeckux 3jementoB /[l H.
MenpeneeBa. CTpoeHue aToMoB. XUMHYeCKasd CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKU KiIacCH(UKALMKM XUMHUYECKUX 31eMEHTOB. [loHsATHE O rpynmax CXOIHBIX
3JIEMEHTOB (ILIEJI0YHbIE U IIEIIOYHO3EMEIbHbIE METaIbl, FaJIOTeHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUIbI U THIPOKCHUIBI.

[Iepnonnueckuit 3akoH. [leproguyeckas cuctema xumudeckux inemenToB [I. 1. Menneneesa.
KopoTkonepuonnas u JuiHHONepuoaHas (opmel Ilepuoguueckoil CHCTEMBI  XUMHYECKHX
anemenToB JI. M. Menneneesa. Ilepuoner u rpymnmsl. @U3HYECKUl CMBICI MOPSAIKOBOIO HOMEpA,
HOMEPOB MEPUOJA U TPYIIIILI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTroMHbIX sAnep. M3oronsl. DnekTpoHbl. CTpoeHNE 3IEKTPOHHBIX
0000uek aToMOB TiepBhIX 20 xumMudeckux daemeHToB [lepuoanueckoii cuctemsr J1. 1. Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa MO ero mnojiokeHuto B Ilepmommueckoit cucreme /JI.
N. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsS pajnyca aTOMOB XMMHMUYECKHUX IEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOIAM.



3nauenue Ilepuoguyeckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMUYECKUX AJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. [. . MenzeneeB — yu€HbIN U TpaXkIaHNH.

Xumnueckas cBsizb. KoBasieHTHast (10JIIpHAs M HETIOJISIPHAS) CBA3B. DJIEKTPOOTPULIATEIIBHOCTh
XUMHUYECKUX 3JIeMeHTOB. VIOHHAsI CBSI3b.

Crenenp okucieHus. OKUCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC peaKkru. HpOHCCCBI OKHUCJICHUA U
BoccTaHoBJICHUSA. OKHCIUTEIIM U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yueHue o0pa3loB BELIECTB METANIOB U HEMETAJJIOB, B3aUMO/IEHCTBHE I'MIPOKCUIA IIMHKA C
pacTBOpaMu KUCJIOT U IIEJI0YEH, IIPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIKUX IPUMEPBI OKUCIIUTEIIBHO-
BOCCTAaHOBUTENbHBIX peakluil (rOpeHue, peakliuu pa3yiokKeHHsl, COETUHEHUS).

Meosicnpeomemmnvwie ceazu

PeaJ'II/ISaI_[I/ISI MCXKIITPCAMCTHBIX CBs3CH IIpU U3y4YCHHUU XUMHUU B 8 Kacce OCYHICCTBJIACTCA UCPE3
HUCIIOJIB30BaHHUE KakK O6HII/IX CCTCCTBCHHO-HAYYHBIX HOH?[TI/II?I, TaKk U HOHﬂTHﬁ, SABJIIFOIINXCA
CUCTCMHBIMHU IJId OTACIIBHBIX IPCAMETOB €CCTCCTBCHHO-HAYYHOI'O ITUKJIA.

O61une CCTCCTBCHHO-HAYYHBIC TTOHATHUS: Hay‘IHBIﬁ (baKT, TuIoTe3a, TCOpusAa, 3aKOH, aHaJIU3,
CHUHTCEC3, KJIaCCI/ICbI/IKaIII/Iﬂ, MEpUOANIHOCTD, Ha6JHOIIeHI/IG, OKCICPUMCHT, MOJCIUPOBAHUC,
HU3MEPCHUEC, MOJCIIb, ABJICHHUC.

®usuka: Marepusi, aroMm, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, HN30TOIIbI,
PaAMOaKTUBHOCTH, MOJIEKYJIA, DIEKTPUUECKHI 3apsijl, BELIECTBO, T€I0, 00BEM, arperaTHoe COCTOSIHHE
BEIIECTBA, ra3, PU3NYECKUE BEIIUUUHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TNIaHEeTh, 3BE3/1b1, COHIIE.

buonorust: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE TOPOAbI, MOJE3HbIE HCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo M XUMHYeCKasi peaKIust

[Tepnonnueckuit 3akoH. [leprnoguueckas cuctema xumuaeckux anemeHToB /1. . Menneneesa.
CrpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMHUUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kajus, KaJblUs M UX COCIUHEHUI B COOTBETCTBUHU C IIOJIOKEHHUEM D3JEMEHTOB B
[lepnonnueckoi cucTeMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BemecTBa: BHUAbl XHMHUYECKOW CBSI3U. THIBI KPUCTAUIMYECKHX PEHIETOK,
3aBUCUMOCTB CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BU/Ia XUMUYECKOU CBS3H.



Krnaccudukanus u HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. XMMUUECKHE CBOWCTBA BEILIECTB,
OTHOCAILUXCSA K pa3IMYHBIM KjaccaM HEOPraHMYEeCKUX COEIWHEHUW, TEeHETHUYeCKash CBS3b
HEOPraHUYECKUX BEIECTB.

Knaccupukanuss XMMHUUECKUX PEAKLUUH MO pa3iu4yHBIM IMpH3HaKaMm (TI0 YUCIy U COCTaBY
Y4acCTBYIOUIMX B pEaKLMU BEIIECTB, MO TEII0BOMY 3G (dEKTy, M0 U3MEHEHHIO CTEIEHEeH OKUCIICHUs
XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, M0 YYACTHIO KaTajanu3aTopa). IK30- U SHI0TEPMHUYECKHE
peakuuu, TepMOXUMUYECKUE YPABHEHMUS.

[lonatue o ckopocTH XuMHUecKoW peakuuu. Ilonstue 00 0OOpaTHMBIX M HEOOpPATHMBIX
XMMHMYECKHUX peakuusax. IIoHATHe 0 TOMOreHHBIX U IreTeporeHHsIX peakuusax. llonarue o karamuse.
[TonsTe 0 xumMu4eckoM paBHOBecuU. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKOW pEaKLUU U
II0JIOKEHHE XMMHUYECKOTO PABHOBECHSL.

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLIMU, 3JEKTPOHHBIM  OajllaHC  OKUCIIUTENBHO-
BOCCTAaHOBUTENbHONH peakuuu. CocTaBieHUE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIX
peaKIMii ¢ UCII0JIb30BaHUEM METO0/1a JICKTPOHHOT 0 OasaHca.

Teopus 3IEKTPOTUTHYECKON AUCCONMAIMH. DJEKTPOJUTHI W HEIJIEKTPOJUTHL. KaTHOHBI,
AQHWOHBI. MeXaHU3M JUCCOIMAIIUN BEIIECTB C PA3IUYHBIMU BUIAMH XUMHUYECKOU cBsi3u. CTeneHb
nucconuanuu. CUIIbHBIE U ClIa0bIe SJICKTPOJIUTHI.

Peakium woHHOTO OOMEHA. YCIIOBHS NMPOTEKAHHs PEaKIHi MOHHOTO OOMEHa, MOJHBIE H
COKpalI€HHbIE HMOHHBIE YpaBHEHMs peakiuil. CBONCTBa KHMCIOT, OCHOBaHM M COJIEH B CBETE
IIPEJCTaBICHUN 00 IEKTPOIUTHYECKOH aucconuanuy. KauecTBeHHbIe peakiiuy Ha HOHbI. [loHsTHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKCnepumenm:.

03HAaKOMJIEHHE C MOZEIISIMU KPUCTAJUINYECKUX PELIETOK HEOPTaHNYECKUX BEIIECTB — METAJNIOB
U HeMeTalsioB (rpadura M anmaza), CIOKHBIX BEIIECTB (XJopuia HaTpus), HCCIeA0BaHUE
3aBUCHUMOCTH CKOPOCTH XUMHUYECKOHN pe€akuuu OT BOSI[CI\/’ICTBI/ISI Pa3IMYHBIX q)aKTOI)OB, HUCCIICAOBAHUEC
JIEKTPOIIPOBOIHOCTH PACTBOPOB BEIECTB, MpPOIEcca AUCCOLUALMM KHUCIOT, LIeJIo4Yed U cosel
(BO3MOYKHO HCTIOJIb30BaHUE BUAE0 MAaTEPUAJIOB ), TIPOBE/IEHUE ONBITOB, WILTIOCTPUPYIOLIUX PU3HAKU
NpOTEeKaHMs peakluii HOHHOro oOMeHa (0Opa3zoBaHUE OCaJlKa, BbIAEICHHE ra3a, 00pa3oBaHuE BObI),
OTBITOB, HWJUTIOCTPUPYIOLIUX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuil (ropeHue,
peaKkIMM PpasJokKEHUs, COEIUHEHMs), pAClO3HABaHME HEOPraHWYECKHX BELIECTB C MOMOIIBIO
KAaueCTBEHHBIX PEAKIIMI HA MOHBI, PEIICHNE YKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTtanabl 1 ux CoeAMHECHUA

OO6mas xapakTepucTrka rajioreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTEEHU
okucienus. CtpoeHune u (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TallOTEHOB. XHMHUYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCIHCTBHE C MeTaUlaMM, HEMeTaJlJIaMH, IIeJIouaMu).
XmopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKUE CBOWCTBA, TOJydeHHE, puMeHeHue. [leficTBue
XJOpa W XJIOPOBOAOpPOJA HAa OpPraHM3M 4YeJjoBeKa. BaxkHeWme XJIOpHabl U UX HAXOXKICHHUE B
MPUPOJIE.



O6mast  xapakrtepuctuka djeMeHTOB VIA-Trpynmbl. OCOOGHHOCTH  CTPOCHHSI aTOMOB,
XapakTepHble CTerneHu okuciaeHus. CTtpoeHne M (PU3MUYECKHE CBOMCTBA IPOCTBHIX BEILECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIHbIE MOAN(DUKAIINH KHCIOPOa U Cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoniopofi, cTpoeHue, GuU3nUecKue U XuMuIeckrue cBoicTBa. OKCHIBI Cepbl KaK MPEACTaBUTEIN
KHUCIOTHBIX OKcHIoB. CepHas Kuciora, (u3Myeckne W XHWMHUYECKHE CBOMCTBa (00mme Kak
MIpeJICTaBUTENsl KJlacca KHUCIOT U crneuunduyeckue). XUMUYECKHe PEeakIuu, JeKallhie B OCHOBE
MIPOMBIIIJICHHOTO Ccrocoba MoyydeHus cepHoi Kuciorel. [Ipumenenue cepnoil kucnotbl. Conu
CEpHOIl KHCIIOTHI, KaueCTBEHHAs peakuus Ha cylbdar-uon. Haxoxaenue cepbl U €€ COeIMHEHUN B
npupoae. XUMHUECKOE 3arpsi3HeHUE OKPY>KaIOLIEH cpe/ibl COeTMHEHUSIMU CEePhI (KUCIOTHBIE T0XK/IHU,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €T0 MPeA0TBPAILEHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHS ~ aTOMOB,
XapaKTepHbIEe CTENICHH OKUCITICHHS. A30T, paclipOCTpaHEeHUE B IPUPOE, (GU3NUECKHUE U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupoae. AMMHaK, ero (pu3Mueckue M XUMUYECKHUE CBOMCTBA,
nosiydyeHue u npuMeHenune. Coau aMMOHUS, UX (PU3HUECKHUE U XUMUYECKUE CBOMCTBA, TPUMEHEHHE.
KagecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoiydeHHe, (U3NYEeCKHe M
XMMHAYECKHE CBOMcTBa (0OIIME Kak TMPENCTaBUTENsl Kilacca KUCIOT H  CIEHU(PHYECKHE).
Hcnonb30BaHrne HUTPATOB U COJIEM aMMOHMS B Ka4€CTBE MUHEPAIbHBIX ya100peHui. XumMuueckoe
3arps3HEHUE OKPY)KAIOIIEH Cpelbl COSMHEHUSIMH a30Ta (KUCIOTHBIE TOKIN, 3aTrPs3HEHHIE BO3AyXa,
o4YBHI U BOJI0EMOB). Docdop, aimorpornHbie Moaudukanuu pocdopa, GU3HIESCKAE U XUMUIECKUE
cBoiictBa. Oxcupa docdopa (V) u dochopHas kucinora, Guandeckue U XUMUYECKHUE CBOWCTBA,
nonydenue. Mcnonb3oBanue GpochaToB B KaueCTBE MUHEPATBHBIX YIOOPSHUIA.

Obmass xapakrepuctuka 31neMeHToB [VA-rpynmbl. OcCOOEHHOCTH  CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHU OKMCIEHUS. YTIIEpoJ, alIOTPONHbIE MOAM(PHUKAILMHN, PACIPOCTPAHEHHUE B
npupojie, GU3NYECKUe W XUMHUYECKHE CBOMCTBA. AncopOrus. KpyroBopoT yriepona B mpupoe.
Oxcuasl yriuepoaa, ux (pu3Mdeckre M XUMHUYECKHE CBOMCTBA, JEWCTBHE HA YKUBBIE OPTaHU3MBI,
MOoJIydYeHHe M MPUMEHEHHE. DKOJOTMYeCcKHue MpoOaeMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00aNbHOTO MOTETICHUS KIIMMaTa, TapHUKOBBIN 3 (ekT. YronpHas KUCIOTa U €€ COJu,
ux (pu3MuecKue M XUMUYECKHE CBOMCTBA, MOJMyuyeHUE U MpuMeHeHue. KadecTBeHHas peakius Ha
Kap6OHaT-I/IOHI>I. I/ICHOJ'IBSOBaHI/Ie Kap60HaTOB B 6BITy, MEOUIINHE, HpOMBIHIJ'IeHHOCTI/I 1 CCIIBCKOM
XO3SHCTBE.

[lepBoHauabHBIE TOHATHS OO0 OPTraHMYECKMX BEMIECTBAX KAaK O COCAMHEHUSX YIIIepoja
(MeTaH, 3TaH, YTUJIECH, alleTUJIeH, ATaHOJ, TIIMLEPHUH, YKCyCHas KucioTa). [IpupoaHbie HCTOUHUKH
YTJIEBOOPOI0B (yroiib, MPUPOIHBIN ra3, He(Th), MPOIYKTHI UX NepepaboTku (OeH3MH), UX POJib B
ObITY M MpoMbIIUIEHHOCTH. [loHATHE O OMONIOTMYEeCKHM BaKHBIX BEIECTBaX: )KHMpax, Oenkax,
yIIeBOJAaX — M WX pPOJHM B JKA3HM dYeJoBeKa. MaTepHalbHOE E€IMHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTUHECHUH.

Kpemuuii, ero ¢pusnueckre 1 XuMUYeCKUE CBONCTBA, MOTy4YeHHe U puMeHeHue. CoeuHeHHs
KpeMHUs B npupoje. O6mue npencraBieHuss 06 okcune kpemuus (IV) u kpeMHuEBOH Kuciore.
Cunukatel, MX MHCIOJIB30BaHME B OBITY, B IPOMBIIUIEHHOCTH. BakHeHime cTpouTenbHbIe
MaTepuasbl: KepamMHKa, CTeKIOo, IIeMeHT, OeToH, kene3o0eToH. IIpobrmembr Ge3omacHOTO
WCIOJIb30BAaHUS CTPOUTENIbHBIX MaTEpHajoB B TOBCEAHEBHON KHU3HHU.



Xumuueckuii IKCnepumenm .

u3yueHue OoO0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJITHOM KHCIIOTBHI, MPOBEICHHE
KAueCTBEHHBIX pPEaKIMil Ha XJIOPUI-MOHBI M HaOJIO/IEHHWE MPU3HAKOB MX IMPOTEKAHUS, OIMbBITHI,
oTpaxarlue (u3nveckrue U XUMHUYECKHE CBOMCTBA TaJlOr€HOB M UX COCAMHEHUN (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0O0pa3liaMu XJIOPUJOB (TaJOT€HU[IOB),
O3HaKOMJIEHHE ¢ oOpasumamMu ceppl M €€ COeOUHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BUJlCOMATEepPHAIOB),  HaOIIOAEHWE  TMpolecca  OOyrJaMBaHMA — caxapa IOJ  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3y4CHHE XMMHUYECKUX CBONCTB pa30aBICHHON CEpHOM
KHCJIOTBI, MPOBEACHHWE KAueCTBEHHOW peakUuu Ha Ccyiab(haT-moH W HaONIOJIeHHE NpU3HaKa e
MPOTeKaHMs, O3HAKOMJICHHE C (M3WYECKMMHU CBOMCTBaMHu a3oTa, ¢dochopa M HX COeIMHEHHU
(BO3MOHO HCIOJB30BaHUE BUECOMATEPHUATIOB), oOpa3iiaMu a30THBIX U (HOChHOPHBIX yIOOPECHHUH,
MoJiyuyeHue, coorpanue, paclo3HaBaHue U U3y4eHHe CBOWCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U (pochaT-MoH U U3yUYeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJICICTBHE
KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeJIbI0 (BO3MOXKHO HMCIOJIb30BaHUE BUICOMATEPHUATIOB),
M3ydeHHe MOJeNieil KPUCTANTMYECKUX PEHmETOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MPOIECCOM  aJICOPOLIMK  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MPOTHBOTa3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHHE M M3YYEHUE CBOMCTB YIJIEKHCIIOrO Tasa,
MPOBE/ICHNE KAYEeCTBEHHBIX PEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI W W3YYEHHUE MPU3HAKOB HX
NPOTEKaHHs, O3HAKOMJICHWE C TPOAYKIHMEH CHIMKATHOW NPOMBIIUICHHOCTH, pPEUICHHE
AKCIIEPUMEHTATBHBIX 3aa4 10 TeMe «BajkHel e HeMeTaluTbl U UX COSAMHEHUS.

MeTaJiibl M UX COCAMHEHHS

OO6m1ast XapakTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUM X TTOJIOKEHUS B
[Iepuonnueckont cucreme xumuueckux dyemeHToB /[[. WM. MenneneeBa W CTpOEHHS aTOMOB.
Crpoenue wmetaiioB. MeTainuyeckas CBs3b W METaUIMUECKash KpUCTAJUIMUECKas peleTka.
DNEKTPOXUMHUYECKUH Pl HANPSHKEHU MeTalioB. Gu3ndeckrne 1 XMMUYECKHE CBOMCTBA METAJIIOB.
OO6mue crocoObl monyueHuss MeTamioB. [loHATHE O KOPPO3MH METaIOB, OCHOBHBIE CIOCOOBI
3a1uThl MX 0T Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B ObITY
Y POMBIIUIEHHOCTH.

[[lemouHble MeTaUIbl: MOJIOXKEHHE B llepmoamyeckoil cucremMe XMMHUYECKHUX SJIEMEHTOB [l.
N. MenaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXJeHHE B npupone. PuU3MyecKue U XUMUYECKHUE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCHIBI U THAPOKCUABI HATpus u Kanws. [IpuMenenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[[lenouyHO3eMENBHBIE METAJUIBI MAarHUA W KaJblMil: moJjioxkeHue B llepuoanyeckoil cucreme
xumuueckux sneMmeHToB [[. U. MenpaeneeBa, CTpO€HME KX aTOMOB, HAXO0XXJIEHUE B IPHUPOJE.
du3nyecKre U XMMUYECKUEe CBOMCTBA MarHusl U Kajblius. BaxkHelime coe fMHEeHNs KanbIns (OKCH/I,
THAPOKCHI, CONHN). JKECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS.



AnmoMUHMI: TIoNo)keHHEe B llepuopgmyeckoil cuCTEME XMMHYECKHMX dJIeMEHTOB /I.
N. MenpneneeBa, CTpoeHUE aTomMa, HaXOXKIAeHUE B npupoje. Pu3nuecKkue U XMMHUYECKHE CBOMCTBA
amoMUHUS. AM(pOTEpHBIE CBOMCTBA OKCH/IA U THIPOKCH/IA AIFOMUHUSI.

Keneszo: nonoxenue B [lepuoanueckon cucreme xumuueckux 3nmemeHToB /1. 1. Menaeneesa,
CTpOCHHUE aTOMa, HaXOXKACHUE B npupoae. Ou3nueckue 1 XMMUYECKHEe CBOICTBa xene3a. OKCUbl,
ruApokcubl U coiu skenesa (1) u xxenesa (I1), ux coctas, CBOMCTBA U TTOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3llaMyd METAJIJIOB U CIUIABOB, UX (PU3MUECKUMH CBONCTBaMH, U3yYCHHE
PE3yNIbTaTOB KOPPO3UHM METAIIOB (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEpPUAIOB), OCOOCHHOCTEH
B3aUMO/ICHCTBUS OKCHAA KAJbLIUS U HATPUS C BOJIOM (BO3MOKHO MCIIOIb30BaHNE BUICOMATEPUATIOB),
HCCIIEIOBAaHUE CBOMCTB >KECTKOM BOJBI, IpOLIECCA TOPEHUs XKejle3a B KHUCIOPOAE (BO3MOXKHO
WCIIOJIb30BaHUE BHUICOMATEPUAJIOB), MPU3HAKOB IMPOTEKAHUS KAYECTBEHHBIX PpEaKIMil HAa HOHBIL
MarHusi, KaJabIlus, ATFOMUHIS, TMHKA, xkene3a (1) u xemesa (I11), menu (1I), HabnrogeHne 1 onMcanue
MIPOLIECCOB OKPAIlIMBAaHUA TUIAMEHU MOHAMU HATpUSsl, KaJlug U KaJblKs (BO3MOXKHO MCIOJIB30BaHUE
BUJICOMATEPHAIIOB), HUCCIIEIOBaHUE aM(pOTEPHBIX CBOWMCTB THAPOKCHAA ATIOMUHHUS U THAPOKCHUAA
[MHKA, PEeLICHNE SKCIIEPUMEHTANIBHBIX 3314 110 TeMe «BakHelIne MeTauibl U UX COSIUHEHHS.

X¥MHUA U OKpYKAKOLIas cpeaa

BemecrBa u MaTcpualibl B MOBCCIHEBHOM KM3HHU YCJIOBEKA. be3omacHoe HCIOIb30BaHHE
BCIICCTB U XUMHNYCCKHUX peaKum“I B 6I>ITy. HepBaﬂ moMouib IMpru XUMHUYCCKUX 0KOIr'aX U OTPABJICHHX.

XUMHUECKOe 3arps3HEHUE OKPYKAIoLIeH cpensl (mpeaenbHas IONMyCTUMas KOHLEHTpalus
Beulects, nanee — [1JIK). Ponb XxumMuu B penieHnu 3K0J0TH4ecKUX MpooIIeM.

Xumuueckuii 3xcnepumenm:
M3ydeHHne 00pa3iioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAIIIOB, TOJTMMEPHBIE MaTEPHAIIBI).
Meoswcnpeomemnwie ceasu

Peanmauml MCKITPEAMCETHBIX CBsI3eM IIpU U3y4YCHHUU XUMHUU B 9 knacce OCYHICCTBJIACTCA UCPE3
HUCIIOJIB30BaHHUE KakK 06HII/IX C€CTCCTBCHHO-HAYYHBIX HOH?ITI/II\/'I, TaKk U HOH?ITPIfI, SIBJITFOIINUX CA
CUCTCMHBIMU IJId OTACIIBHBIX HNPECAMETOB €CTCCTBCHHO-HAYYHOI'O ITUKIJIA.

OOu1re ecTeCTBEHHO-HAay4YHbIE MOHATHSA: HAyYHBIH (AaKT, TMIOTE3a, 3aKOH, TEOPHUs, aHAIU3,
CUHTE3, Kiaccuukanus, MEepUOJUYHOCTb, HAOJIOIEHUE, OSKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MepeHue, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPeKT, TEXHOJIOTUS, MaTepHAIIbI.

®dusuka: MaTepus, aTroM, OJJEKTPOH, IMPOTOH, HEHUTPOH, HWOH, HYKIUJI, H30TOIIbI,
PaaMoaKTUBHOCTb, MOJIEKYJIA, JIEKTPUUIECKUH 3apsii, NPOBOIHUKH, TOIYIIPOBOJIHUKH, TUIIEKTPUKH,
(OTOdTIEMEHT, BELIeCTBO, Telo, OO0OBEM, arperaTHOe COCTOSIHHE BEIIeCTBa, a3, pacTBOP,
PacTBOPUMOCTh, KpUCTAIITNYECKasl peIIETKA, CIIaBbl, (PU3NUECKHe BETMYUHBI, €IUHHUIIBI U3MEPEHUS,
KOCMHUYECKO€ IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.



buonorusi: dotocunrte3, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIC YIOOPECHHUS,
MHKPO3JICMCHTEBI, MAKPO3JICMCHTLI, [TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIE TTOPOABI, IMOJIE3HBIE HCKOMIAeMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI IO XUMHUH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JImuHOCTHEIC pe3yiibTaTbl OCBOCHHUA IIPpOrpaMMbl OCHOBHOI'O 0611_[61"0 O6paBOBaHH${
JOCTUTI'alOTCA B XOI€ 06yqu1/151 XHUMHUU B CAUHCTBEC y‘l€6H0ﬁ 1 BOCIIMTATEIBHOMU NIEATCILHOCTU B
COOTBCTCTBHUU C TPaJUIHMOHHBIMHU pOCCHﬁCKHMH CONNOKYJIbTYPHBIMH U NYXOBHO-HPABCTBCHHBIMHA
OCHHOCTAMU, IPUHATBIMHA B O6H.I€CTB€ InpaBUJIaMud M HOPpMaMH IIOBCACHHUSA U CHOCO6CTBYIOT
IponeccaM CaMOIIO3HAHHA, CAMOPA3BUTHA U COIUAIN3allhu1 06yt1a10umxc;1.

JInuHOCTHBIE pe3yiibTaTbl OTpaXar0T T'OTOBHOCTb 06yqa}0mnxc;1 PYKOBOACTBOBATLCA
CHCTEMOU ITIO3UTHUBHBIX HEHHOCTHBIX OpI/IeHTaIII/If/'I U paClIuPCHUEC OIIbITa ACATCIbHOCTH Ha eé OCHOBC,
B TOM YHCJIC B 4aCTH:

1) naTPpHOTHYECKOTO BOCIIUTAHUSI:

LIECHHOCTHOI'O OTHOILIECHUSA K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HacJIeauw, IIOHUMMaHUsA 3HA4YCHUA XHMH‘ICCKOﬁ HaYKI/I B JXHW3HHU COBpeMCHHOFO O6HI€CTBa,
CIOCOOHOCTH BJIAJECTh JOCTOBEpHON HMH(OpMAIMEH O MEPEAOBBIX TOCTHKEHHSAX M OTKPBITHIX
MUPOBOW U OTEUECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpa
1 O0IIECCTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMS:

MIPEACTABICHUS O COLMAIBHBIX HOPMax M IPAaBHJIAX MEXKINYHOCTHBIX OTHOLICHUM B
KOJIJIKTBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJE3HOH, y4eOHO-
HCCIIEI0BATENILCKOM, TBOPUECKOW M APYrMX BUAAX JEATENBHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHN [JE€SATEIbHOCTH MpPH BBHINOJHEHUM Y4YEOHBIX, MO3HABATENbHBIX 3aJay, BBIIOJHEHUU
XUMHUYECKHUX IKCHEPUMEHTOB, CO3/ITaHUN Y4eOHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHUIO U
B3aMMOIIOMOIIY B IIPOLIECCE ITON y4eOHOU J1eATENTbHOCTH, TOTOBHOCTH OLEHUBATH CBOE MOBEACHUE
Y IIOCTYIIKM CBOMX TOBApHILEH C MO3ULIMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIEICTBUH IIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHPOBO33PCHUYCCKHUEC MMPEACTABIICHHA O BEIICCTBE U XHUMHYECKOM pC€aKknun, COOTBETCTBYIOUINEC
COBPpCMCHHOMY YPOBHIO pPa3BHUTHA HAYKH U COCTABJIAOINHNEC OCHOBY [JId NHNOHUMAHHUSA CYIIHOCTU
HaquOﬁ KapTUHBI MHpaA, MPECACTABIICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUS TIPHUPOIHIL,
B3aMMOCBA34X 4CJIOBCKA C HpHpOI[HOﬁ CpC,Z[OfI, 0 POJIM XUMHHU B TIO3HAHUU 3TUX 3aKOHOMepHOCTCﬁ;



[IO3HABATENIbHBIE MOTHUBBI, HAIPaBICHHBIC Ha IIOIY4YCHHE HOBBIX 3HAHUM 10 XUMUH,
HeoOXoauMble Uisi  OOBSICHEHUsT HaOJIOJaeMbIX TPOLIECCOB W SBJICHUH, IO3HABATEIHHOH,
MH(GOPMAIIMOHHON U YNTATENbCKON KYJIbTYpPbI, B TOM YHCIIE HABBIKOB CaMOCTOSITEIBHON paboTHI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHOM JUTEPATypOH, JOCTYIMHBIMU TEXHUYECKUMHU CpPEACTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYeHHMIO M IO3HAaHHUIO, JHOO03HATEIBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONH W HCCIIENOBATENbCKON ESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIPaBJIEHHOCTH U YPOBHS O0yUYEHHS B JajbHEHILIEM;

4) popMupoOBaHHS KYJIbTYPbI 310POBbS:

OCO3HAHHE IICHHOCTH JKU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBI 00pa3 )KU3HU, OCO3ZHAHUE TIOCTICICTBUI U HEPUSATUE BPEIHBIX MPUBBIUCK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTHUKOB, KYypEeHUs), HEOOXOIUMOCTH COOIIOACHHS IPaBWI OE30MaCHOCTH IIPU
oOpalleHuy ¢ XHMMUYSCKIMH BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpPEC K MPAKTUYECKOMY M3YUEHHIO MpodeccHii U TpyJda pasinyHOro pojia, YBaKEHHE K
TPYAy U pe3yJibTaTaM TPYIAOBOMU J1€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHbIX
3HaHUI 10 XUMUH, OCO3HAHHBIN BEIOOP MHAMBHTyaIbHON TPAEKTOPUH MTPOAOIKEHHSI 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTHM K XUMMHU, OOIIECTBEHHBIX HMHTEPECOB U
notrpeOHoOCTeH, ycremHoi npodeccuoHaIbHON JesITeNbHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTb a/1alITUPOBAThCS B IPO(PECCHOHATIBHOI cpelie;

6) KOJIOrNYECKOT0 BOCTIUTAHUSI:

HKOJIOTHUECKH IIeTIeCO00pa3HOe OTHOUICHHE K MPHUPOAE KaK MCTOYHHKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHMS, TOHMMaHUE IIEHHOCTH 3J0POBOTO0 U 0€30mMacHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3NYECKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTU COOJIIOJIEHUsI TPaBWJI OE30MaCHOTO TMOBEACHHUS MPH padOTe C BEIIECTBAMH, a TAaKXKE B
CUTYalMsX, YTPOKAKOLIUX 340POBBIO U KU3HHU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUSA, MOJTy4aeMble TIPU U3YUCHUU XUMUH, IS PEIIeHUs 3aad,
CBSI3aHHBIX C OKPYXKAIOIIEH IPUPOIHOMN CPEIOH, I TOBBILIEHUS YPOBHS YKOJIOTUUECKON KYJIbTYPHI,
OCO3HaHUs TII00AJTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOoOJeM U MyTed MX PEIIeHUs! MOCPEICTBOM
METOJIOB XMMHH, SKOJIOTHYECKOTO MBIIIJIEHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B ITO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMble UId (OPMHPOBAHHUS
MHPOBO33PEHHUs OOIIEHayuHble TOHATHUS (3aKOH, TEOpHs, NPUHLHII, TUMOoTe3a, (PakT, cUCTeMa,
MIPOLIECC, DKCIIEPUMEHT U JAPYTroe.), KOTOPbIE HCIIONIb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4YEOHBIX
npeaMeTax M MO3BOJIAIOT HA OCHOBE 3HAHMU W3 3TUX MpeIMeTOB (hOpMUPOBATH MPEACTABIECHUE O
LIEJIOCTHOM HAaydyHOW KapTUHE MHpa, M YHUBEpCalbHble YyueOHbIE ACWCTBUS (IIO3HABaTENIbHBIE,



KOMMYHHMKATHUBHBIE, PETYIATUBHbBIE), KOTOpbIE O0eCleynuBalOT (OPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITENTbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOU IeATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBnble Jjornuyeckue aeicTBus:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIILICHUS MPU OCBOCHUM 3HAHUN: PACKPHIBATDH
CMBICII XUMUYECKUX TIOHATHH (BBIZCIATh UX XapaKTePHbIE MPU3HAKH, YCTAHABIMBATH B3AUMOCBSI3H C
JIPYTUMHU TIOHSTUSMHM), WUCIIOB30BaTh MOHATUS JJIi OOBSICHEHHUS OTACIBHBIX (PAKTOB U SIBICHHIA,
BBIOMPATh OCHOBAHHUS W KPHUTEPUU IS KIACCH(PUKAIMH XMUMHYECKUX BEIICCTB U XUMHUYECKHX
peaKiuii, yCTaHaBIMBaTh MPUYNHHO-CIICICTBEHHBIC CBSI3M MEXIY OOBEKTaMU M3YUCHUS, CTPOUTH
JIOTUYECKHE pacCykJAeHUs (MHIAYKTUBHBIC, JEIyKTUBHbIC, IO AaHAJIOTWHU), JENaTh BBIBOJALI U
3aKJIIOUCHUS;

YMEHHE MNPUMEHSTh B IPOLECCE IMO3HAHUS NOHATUS (NPEAMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIIOJIb3YeMble B XHMMHU, NPEOOpPa30OBbIBATh IIUPOKO
[IPUMEHSIEMblE B XMMHMHM MOJEJIbHBIE IPEACTABICHUS — XUMHUYECKHM 3HAK (CHMMBOJ 3JE€MEHTa),
XUMHYecKas GOpMyIa U ypaBHEHUE XUMUYECKON PEaKIuy — ITPH pelIeHUH y4eOHO-T03HABATEIbHBIX
3a/1a4, ¢ y4€TOM 3THX MOJEJIBHBIX IIPEACTABICHUN BBIABIIATh U XapaKTEPU30BaTh CYILECTBECHHBIC
MIPU3HAKU U3Y4YaeMbIX 00OBEKTOB — XUMUYECKUX BELIECTB U XUMUYECKUX PEAKIIUI1, BBIABIATH OOIIME
3aKOHOMEPHOCTH, NPUYUHHO-CIICJCTBEHHbBIC CBSI3M U IPOTUBOPEYMs B M3Y4aeMbIX IIPOLECCAX H
SBJIICHUSAX.

Ba3oBrble ncciienoBarelbLCKue AeiiCTBHSA:

YMCHUEC UCITOJIB30BATh MMOCTABJICHHBIC BOIIPOCHI B KAYECCTBC MHCTPYMCHTA ITO3HAHMS, a TAKKC B
KayecTBE OCHOBBI JUIsI (DOPMUPOBAHMS THIIOTE3bl 1O MPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBbIX
CYXKIICHUU;

MpuOOpeTeHne OmMbITa MO TUIAHUPOBAHUIO, OPraHU3allMd W TPOBENCHUI0 YYCHHUYECKUX
9KCIIEPUMEHTOB, YMEHUE HaOII0JaTh 3a XOJOM IPOIECcca, CaMOCTOSTENbHO MPOrHO3UPOBAThH €ro
pe3yabTaT, (GOpMYIUpOBaTh OOOOIIEHHUS ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO OIIbITA,
WCCIIEIOBaHMS, COCTABIATH OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMPATh, aHAIM3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUYHBIX BUJIOB U
¢dbopM mpesacTaBIEHUs, MOJyYaeMyI0 U3 Pa3HbIX MCTOYHHUKOB (HAay4HO-IOMYJISpHAs JHUTEparypa
XMUMUYECKOTO COJIEpXKaHMsI, CIIPpaBOYHbIe MOCOOMs, pecypchl VHTepHeTa), KpUTHYECKH OICHUBATh
MPOTHUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

YMCHHUC MPUMCHATH PA3JIMYHBIC MCTOABI M 3aIIPOCHI IIPHU MOUCKE U 0T6ope I/IH(I)OpMaI_II/II/I n
COOTBCTCTBYIOIIUX JAHHBIX, H€06XO)II/IMI)IX JJISI BBIITOJIHEHU S y‘-Ie6HLIX 1 TIO3HABATCJIBHBIX 3aaa4
OHpC,Z[CHéHHOFO THIIA, HpI/I06peTeHI/IC ompiTa B OO0JIACTH HCIIOJb30BaHMS I/IH(I)OpMaI_II/IOHHO-
KOMMYHHKATHUBHBIX TCEXHOJIOT Hﬁ, OBJIaJICHUEC KleBTypOf/'I AKTUBHOI'O HCIIOJIB30BAHUA PA3JIMYHBIX



MIONCKOBBIX CHCTEM, CaMOCTOSATENIBHO BBIOMpaTh ONTHMalbHYIO (opMmMy mpeacTaBIeHHS
uHbOpMAlMM U WJUIIOCTPUPOBATH pelIaeMble 3a7aydl HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHME HCIIONIb30BaTh M AaHAJIU3MPOBATh B IPOLECCE Y4YEOHOM U HCCIIENOBATEIbCKON
NEeSTeIbHOCTH UH(POPMALIUIO O BIUSHUH MPOMBIIIEHHOCTH, CEILCKOTO X035HCTBA M TPAaHCIIOPTa Ha
COCTOSTHUE OKpYXaromieu MIPUPOTHOMN Cpe/Ibl.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y‘leﬁHBle JeCcTBHUA:

YMEHHS 3aJ]aBaTh BOMPOCHI (B X0J1e JUaIora U (WiIK) IUCKYCCHH) MO CYLIECTBY 00CYyKaaeMoin
TEMBI, (POPMYIIUPOBATH CBOU MPEUIOKCHHSI OTHOCUTEIHHO BBIMIOTHEHUS MTPEITIOKEHHON 3a/1a4H;

YMEHHUSI MPEJICTABIATh MMOTYYCHHBIC PE3YJIbTAThI T03HABATEIIFHON JICATEIIPHOCTH B YCTHBIX U
MMUCHMEHHBIX TEKCTAX; JCJIaTh MPE3CHTAIIUIO PE3YJIbTATOB BBIMOJIHEHUS XUMUYECKOTO SKCIICPUMEHTA
(J1abopaTOpPHOTO OMBITA, JTA0OPATOPHOU PabOTHI MO UCCIEIOBAHHIO CBOMCTB BELIECTB, Y4EOHOTO
MIPOCKTA);

YMEHHSI y4eOHOrO0 COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOHM IO3HABATEIIBHON W
MCCIIEIOBATEIBCKON EATETLHOCTH MPH PEIICHUH BOSHUKAIONIUX MPOOJIEM Ha OCHOBE y4€Ta 00X
WHTEPECOB W COTJIACOBaHUS TO3HMLUH (00CYKACHHS, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI,
KOOP/IMHAIIHSI COBMECTHBIX JCHCTBUH, ONpEIeTICHHE KPUTEPHEB 110 OLICHKE Ka4eCTBA BBITIOJTHEHHOW
paboThl U ApyTHUE).

PeryasiTuBHbBIe yHHBepcalbHbIe y4eOHbIe AeiiCTBUA:

YMEHHME CaMOCTOSITEIIBHO ONPENENATh LENH ACATEIbHOCTH, IUIAHUPOBATh, OCYHIECTBIIATS,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO EATEIbHOCTb, BBIOMpATh Hauboee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHBIX U O3HABATENIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIIATh
UM KOPPEKTUPOBATh MPEJIOKEHHBIA ITOPUTM JECUCTBUN IIPU BBINOJHEHUN 3aJaHUM C Y4ETOM
MOJIyYE€HUs HOBBIX 3HAHMM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX U pEaKLHUsAX, OLIEHHWBAThH
COOTBETCTBHE IOIYYEHHOI'O PE3YJIbTAaTa 3asIBICHHOM LI€JIM, YMEHHUE UCIIONIb30BaTh U aHAIIM3UPOBATh
KOHTEKCTBI, ITPEJIaracMble B yCIOBUU 33/IaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOCHHUIO 0O0S3aTENILHOTO  COJIEP)KaHUs,
YCTaHOBJIEHHOTO JaHHOW (enepanbHO pabouell  HporpaMMoi, BBIIEISIOT: OCBOEHHBIE
00y4aroIMMUCs HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI NEHCTBHH, crierupudeckue s MpeIMeTHON
obmactu «XUMHS», BUIBI JIEATEIHHOCTH TO TOJYYCHHUIO HOBOTO 3HAHUS, €r0 WHTEpIIpPETalluu,
MpeoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIlHsX.



K xonmy oOyuenus B 8 KJlacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTDH y O0YUAIOIIUXCSI YMEHUI:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHI: aToM, MOJIEKYJa, XUMUYECKUI 3JIEMEHT,
IIPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OAHOPOAHAS M HEOAHOPOJHAs), BAJEHTHOCTH,
OTHOCHUTEJIbHAsI aTOMHasi U MOJIEKYJIIpHAs Macca, KOJIMUYECTBO BEIIECTBAa, MOJIb, MOJISIPHAs Macca,
MaccoBasi J0JII XUMHMYECKOI'O 3JIEMEHTa B COCIUHEHHUHU, MOJISIPHBIH OO0BEM, OKCHJ, KHUCIOTA,
OCHOBaHHUE, COJb, D3JIEKTPOOTPULIATEIbHOCTb, CTENEHb OKHUCICHUS, XHUMHUYECKas peaxuus,
KIaccu(uKanusl peakiuii: peakluud COCJUHEHUS, PEaKIMH Pa3JI0KEHUs, PEaKIHH 3aMElICHHS,
peakuu oOMeHa, 9K30- M DHJIOTEPMHUUYECKHE PEaKLUH, TeIIoBOM 3(h(eKT peakiuu, SApo aToma,
AJIEKTPOHHBIN CJIOM aToma, aToMHas OpOHMTaj b, PaJAWyC aroMma, XUMHYECKas CBs3b, MOJSpHAS U
HENoJIsIpHasi KOBAJIEHTHAs CBs3b, MOHHAS CBsA3b, MOH, KaTHOH, aHMOH, PacTBOpP, MaccoBas J0Jis
BellecTBa (IIPOLEHTHAs! KOHLIEHTPALMs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX HMOHATUH U NMPUMEHSATh 3TU MOHATHS IPU
OIMCaHUHU BEIIECTB U UX MPEeBpalleHU];

WCTOJBb30BAaTh XMUMHUYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS (OPMYNT BEIIECTB W YpaBHEHHI
XUMHYECKUX PEAKIIUI;

OTIPEJIeNIATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OHMHAPHBIX COCIWHEHHSX, CTEIEHb OKHCIICHUS
JJIEMEHTOB B OWHApHBIX COCNWHEHMSX, MPHHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
COEUHEHUH 1o QopMmyaaMm, BUJ XMMHUECKON CBSA3M (KOBaJEHTHAas M MOHHAs) B HEOPraHMYECKHUX
COEIMHEHUSIX;

packpeiBaTh cMmbica [lepuoanueckoro 3akoHa J[. V. MenneneeBa: A1eMOHCTPUPOBATH NMOHUMaHHE
NePUOINYECKOIN 3aBUCIMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB OT UX NoJI0XkeHus B [leproanueckoit
cHCTEeME, 3aKOHOB COXPAaHEHHUs MacChl BEILIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOI'O
y4eHus1, 3aKoHa ABOrajapo;

ONMCBHIBATh W XapakTepu3oBaTh TaOiu4Hyro ¢Gopmy Ileprognueckold CHUCTEMBI XHMHUYECKHUX
AJIEMEHTOB: pazuyaTh MOHSTUS «JaBHas moarpynna (A-rpynma)» u «mobounas noarpynna (b-
rpynna)», Majible ¥ OOJbIINE MEPUOJIbl, COOTHOCUTh 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TaOiule
«Ilepnonnyeckas cucrema xumudeckux dsnemeHtoB JI. . MengeneeBa» ¢  4YHCIOBBIMHU
XapaKTepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsil A/pa, 00Iee Ynucio
3JIEKTPOHOB U PAaCHpeeNICHHE UX MO AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIUPOBATh XUMHUECKUE 3JIEMEHThI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKUE Peakluu (TI0
YHCIIy U COCTAaBY yYacCTBYIOIIUX B PEAaKIMU BELIECTB, 10 TEIJIOBOMY 3P PEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBONCTBA BEIIECTB pPA3JIMYHBIX KJIACCOB,
MOATBEP:K/1asi ONMKUCAHUE MPUMEPAMU MOJIEKYJISPHBIX YPABHEHMH COOTBETCTBYIOIIMX XUMHYECKHX
pEeaKIunii;

IIPOrHO3MPOBaTh CBOWCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTaBa, BO3MOXXHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHNN B PA3JINYHBIX YCIOBUSAX;

BBIUHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BELIECTB, MAaCCOBYIO JOJIO
XUMHAYECKOTO 3JIeMEHTa 1Mo (opMyie COEIMHEHHUs, MAacCOBYIO JIOJII0 BEIIECTBa B PacTBOPE,
IIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

MIPUMEHSTh OCHOBHBIE ONEpAllUU MBICIUTEILHON NEATeNbHOCTH — aHallu3 M CHHTE3, CpaBHEHHE,
00001IeHNE, CHCTEeMAaTH3alluI0, KIAaCCU(UKAIUIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBS3EH —
JUISL U3yYEHHS] CBOMCTB BEILIECTB U XUMHUYECKUX PEAKIINii, €CTECTBEHHO-HAyYHbI€ METO/IbI TO3HAHUS
— HaOJI0IeHNEe, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasibHbIM U MBICIIEHHBIH);



ClIeZIOBaTh IPaBUJIAM IO0Jb30BAHUSA XMMHMUYECKOW MOCYAOH M JabOpaTOpHBIM 00OpYyIOBAaHUEM, a
TAKXXC IpaBuIaM O6paH_ICHI/I$I C BCIICCTBAMH B COOTBCTCTBHUU C MHCTPYKUHAMHU I10 BBIITOJIHCHUIO
71a00paTOPHBIX XWMHUYECKUX OIBITOB IO IOJYYCHHIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposa M KHUCIOpOAA), IPUTOTOBIEHUIO PACTBOPOB C ONpPENEIEHHOW MaccoBOW JoJiel
paCTBOpéHHOI‘O BCIICCTBA, ILIAHUPOBATb U IMPOBOAHUTL XHUMHYCCKUC OKCIICPUMCHTBI II0
pacro3HaBaHMUIO PACTBOPOB LIEJIOUYEH U KUCIIOT C IOMOLIbIO HHAUKATOPOB (J1aKMYC, (heHOIPTANICHH,
METHJIOPAHK U JpyTue).

K xonmy oOyuenus B9 KJiacce mpeIMeTHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XMMUUECKUN JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOXKHOE BEIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTD,
CTEIEHb OKUCIIEHUS, XMMUYECKas Peaklys, XUMHUECKas CBs3b, TEIIOBON 3(peKT peakunu, Molb,
MOJISIPHBI 00BEM, PacTBOp, IEKTPOJUTHI, HEIICKTPOIUTHI, ICKTPOIUTHUECKAS TUCCOIUAIINS,
peaku MOHHOTO OOMEHa, KaTalu3aTrop, XMMHUYECKOe paBHOBecHe, 0OpaTHMble U HEOOpaTHMBbIe
peaxkuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINN, OKUCIIUTEINb, BOCCTAHOBUTEIb, OKUCIIEHUE U
BOCCTAHOBJICHHE, AJUIOTPOIUs, aM(OTEpPHOCTb, XUMHUYECKas CBs3b (KOBaJIGHTHAs, WOHHasi,
MeTaJuIn4ecKas), KpUCcTalInyecKas peréTka, KOppo3usi METaIoB, CIIJIaBbl, CKOPOCTh XUMHUECKON
peaxkuuu, npeaenpHo nomyctumas konuenrpanus [1JIK BemecTsa;

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHMX MOHATUN U NPUMEHATH 3TU IOHATUS NPU
OIMCAaHNU BEUIECTB U UX NIPEBPALLECHUN;

WCTIOJB30BATh XMUMHYECKYI0 CHMBOJIMKY JUIS COCTaBICHHS (OPMYN BEIIECTB W ypaBHEHHU
XUMHYECKUX PEAKIIUI;

ONpEeAEIATh BaJEHTHOCTb M CTENEHb OKUCIEHMS XUMHUYECKMX JJIEMEHTOB B COEIMHEHUSIX
Pa3IMYHOIO COCTaBa, INMPHUHAJIEKHOCTb BELIECTB K ONPEAEIEHHOMY KJaccy COEAMHEHMH IO
dbopmynaM, BUJ XUMHUECKOW CBSA3M (KOBAJIEHTHAs, MOHHAs, METAIJIMUECKas) B HEOPraHWYECKHX
COEMHEHUSX, 3apsA] HOHAa MO XUMHUYECKOW (opmyle, XapakTep cpelbl B BOAHBIX pPacTBOPax
HEOPraHWYECKUX COCAUHEHUH, TUI KPUCTAININYECKON PEIIETKA KOHKPETHOIO BELIECTBA,
packpsiBaTh cmblica [lepumonnmueckoro 3axona JI. M. MenneneeBa M JEMOHCTPUPOBATh €ro
MOHMMAaHME: OINMCHIBaTh M XapakTepu3oBaTb TabnuuHyro ¢opMy Ilepuonnyeckoil cucTemsl
XUMHUYECKHUX DJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpynmna (A-rpynma)» U «mo0odHas
noarpynna (b-rpynmna)y, mainelie u 60JblIME TEPUOABI, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS
B MEPUOJNYECKON TaOJuIle, C YHMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHYECKHX
AJIEMEHTOB (COCTaB U 3apsij sijipa, 00Iee YUCIIO0 JIEKTPOHOB U paclpeieIeHUE UX 110 AIEKTPOHHBIM
CII0SIM), OOBSICHATH O0IMEe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB M MX COCJUHEHUH B
IIpezieax MajbIX IEPUOJOB U IIABHBIX MOATPYII C yYETOM CTPOEHHUS UX aTOMOB;
KJ1acCU(UIIUPOBATh XUMHUECKUE HJIEMEHThI, HEOPraHUYECKHE BEIIECTBA, XUMUYECKUE Peakluu (TI0
YHUCIY U COCTaBy YYaCTBYIOIIMX B PEAKLUH BEIIECTB, MO TEIJIOBOMY 3P (eKTy, M0 M3MEHEHUIO
CTETeHEeW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapakTepU30BaTh (OMUCHIBATh) OOIIME W CHENUPUUECKHEe XUMHYECKHE CBOMCTBA MPOCTHIX H
CIIOKHBIX BEIIECTB, MOATBEPXKAasi ONMHMCAHWE NMPUMEPAMU MOJIEKYJISPHBIX U HMOHHBIX ypaBHEHUI
COOTBETCTBYIOIINX XUMUYECKUX PEaKIuii;

COCTaBJIATh YPABHEHUS DIIEKTPOJIUTUYECKON IHUCCOLMALMN KUCIIOT, HIEJIOUed U COJIEH, NOJHbIE U
COKpaIlléHHBIE YpPaBHEHUs PEAaKIMi HMOHHOTO OOMEHA, YpaBHEHHUS PEaKLUMH, MOATBEPIKIAIOIINX
CYLIECTBOBAHHE F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JINYHBIX KJIACCOB;



PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA IOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MIPOTHO3UPOBATH CBOWMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHHS, BO3MOXXHOCTH IPOTEKAHHUS
XUMHAYECKHUX TMPEBPALICHUN B PA3IHUHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEIIBHYIO MOJICKYJISIDHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOI0 3JIEMEHTa 1Mo (opMyie COEIUHEHHUs, MAacCOBYIO JIOJIIO BEIECTBa B PacTBOPE,
IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMUYECKOH PeaKInH;

co0Jr01aTh MpaBuiia NOJIb30BAHUS XMMUYECKON OCY 101 U Ta00paTOPHBIM 000PYAOBaHUEM, A TAKKE
IpaBuUiaa oOOpallleHHs C BEIIECTBAMM B COOTBETCTBUU C MHCTPYKLHUSAMM 110 BBIIOJIHEHUIO
71a00paTOPHBIX XWMHYECKUX OIBITOB IO IOJYYCHHIO W COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa U yriaeKucioro rasa);

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAUeCTBEHHBIN COCTAaB Pa3JIMYHBIX BEIIECTB: paclO3HABATh
OTIBITHBIM TTyTEM XJIOpU-, OpOMHI-, HOAMI-, KapOoHaT-, pocdar-, cunmukaT-, Cyabhar-, THAPOKCHI-
MOHBI, KATHOHBI aMMOHUSI U MOHBI U3YYEHHbBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PAaCTBOPAX
HEOPraHMYEeCKUX BELIECTB;

IIPUMEHSATh OCHOBHBIE ONEpallUy MBICIUTEIbHOM NEATEIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHUE,
0000111eHHe, CUCTEMATH3alMi0, BBISBICHHE NPUYMHHO-CIEICTBEHHBIX CBSI3eH — s M3Y4EHUs
CBOWCTB BEIIECTB U XUMHUYECKHIX PEAKIIHiA, €CTECTBEHHO-HAYYHbIE METO bl TIO3HAHUS — HAOIIOICHHE,
U3MEpEeHUe, MOIETUPOBAHUE, SKCIIEPUMEHT (PEaJIbHbIN U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KonmmuectBo wacos DnexTpoHHBIE (ITUPPOBEIC)
n/m Bcero| Konrtponsnsie | IlpakTnueckue 00pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUS
1.1 | Xumust — BaxkHas 00J1acTh €CTECTBO3ZHAHMS U TPAKTUUYECKON ) 2 bubnuorexa [JOK
TeATENLHOCTH YETIOBEKA https://m.edsoo.ru/7f41837c

1.2 |BemecTBa 1 XUMHYECKHE PEAKIIUN 15 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

Wroro mo pazneny 20

Pa3nen 2. BaxkHeiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

2.1 |Bo3nyx. Kucnopoa. ITonsitie 06 okcugax 6 bub6nuorexa [IOK
https://m.edsoo.ru/7f41837c

2.2 |[Bomopoa.IloHsiTHE O KUCIAOTAX U COMSAX 8 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

2.3 |[Bona. PactBopsl. [TonsiTe 06 ocHOBaHUSAX 5 1 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

2.4 ||OcHOBHBIE KJIacChl HEOPTAHUYECKUX COeTMHEHUN 11 1 1 bubnuorexa [IOK
https://m.edsoo.ru/7f41837c

Wroro no paszneny 30

OKHCANTENbHO-BOCCTAHOBUTEIbHbIE Pe€akIum

Pasznea 3. [lepuognueckuii 3axon u [lepuoauveckas cucrema xumuueckux 3jeMenToB /. U. MenpaesieeBa. CtpoeHue aTomoB. XMMUYECKAs CBSA3b.
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ne HanmMeHnoBaHue pa3enoB U TeM IPOrpaMMEI KonnuectBo yacos DnekTpoHHbIE (LU(PPOBHIE)
n/m Beero| Konrpomsrbie | Ilpaktuueckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
3.1 |[lepuoanyeckwuii 3akoH u [lepuonuueckas cucrema 7 bubmuorexa [IOK
xumudeckux 3nementoB [1. . Menaeneesa. CtpoeHue aToma https://m.edsoo.ru/7f41837c
3.2 || Xumuueckas cBsi3b. OKHCIHMTEIBHO-BOCCTAHOBUTEIHLHBIC 8 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 15 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
Ne HaunmeHoBaHue pa3enoB U TeM MpOrpaMMbl KonnyectBo yacos OnexTpoHHbIe (LIM(POBLIE)
n/m Beero|| Kontponbubie | Ilpaktudeckue obpazoBaTenbHbIE PeCypCEI
paboThI paboThI
Pa3nen 1. BemecTBO 1 XMMHU4YeCKHE PeaKIUH
1.1 |[loBTOpeHue u yriyOlieHne 3HaHUN OCHOBHBIX Pa3/IeoB 5 1 bubnnorexa [JOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 ||OcHoOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX PEaKIuii 4 bubmuorexa [IOK
https://m.edsoo.ru/7f41a636
1.3 || QnexTponuruyeckas AUCCOLHUAI. XUMHUECKUE PEAKIIUU B 8 1 1 bub6nuorexa [IOK
pacTBOpax https://m.edsoo.ru/7f41a636
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No

HanmenoBanne pasaciioB U TEM IIPOrpaMmbI

KommuectBo gyacos

DnekTpoHHbIC (IU(PPOBLIE)

n/m Beero|| Kontponbubie | Ilpaktudeckue obpazoBaTenbHbIE PECypCEI
paboThI paboThI
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS
2.1 ||O0mas xapakTepucTHKa XUMHIECKHUX deMeHTOB VIIA- 4 1 bubmuorexa [JOK
rpymibl. ['anoreHs https://m.edsoo.ru/7f41a636
2.2 ||O6mas xapaKTepuCTHKa XUMUYECKUX 31eMEHTOB VIA- 6 bubnnoreka [JOK
rpymisl. Cepa u e€ cCoeIMHeHUS https://m.edsoo.ru/7f41a636
2.3 ||O06mmas xapakTepucTHUKa XUMUYECKUX PJIEMEHTOB V A- 7 1 bubnunoreka [JOK
rpymibl. A30T, Pocdop U UX COSAMHEHHS https://m.edsoo.ru/7f41a636
2.4 ||O6mmas xapakTepUCTHKa XUMUYECKUX 31eMEeHTOB [V A- 8 1 2 bubnnoreka [JOK
rpyninbl. YTIepoa U KpEMHUH U MX COeTUHEHHSI https://m.edsoo.ru/7f41a636
Wroro mo pazueny 25
Pa3nes 3. MeTanibl 1 UX COeINHEHUSI
3.1 ||OOmmue cBOMCTBA METAILIOB 4 bu6mmoreka [JOK
https://m.edsoo0.ru/7f41a636
3.2 ||BaxHeiimre MeTaaIbl K MX COCTHHCHUS 16 1 2 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
Wroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 |BemectBa u MaTepuabl B )KM3HHU YeIOBEKa 3 bubnnoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
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No HanmeHoBaHue pa3eioB U TEM IIPOTrPaMMBI KonuyecTBo yacoB DnexTpoHHbIE (LU(POBBIC)
n/m Beero|| Kontponbubie | Ilpaktudeckue obpazoBaTenbHbIE PECypCEI
paboThI paboThI
PesepBHOE BpeMs 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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