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IOACHUTEJIBHAS 3AIINCKA

ITporpaMma mo XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs COCTAaBICHAa HAa OCHOBE TPeOOBaHMI K
pe3ynbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHUsI, MPEACTaBICHHBIX
B ®I'OC 00O, a Takxe Ha ocHOBe (enepanbHOW paboueil MPOrpaMMBI BOCIHTAaHHA W C YUETOM KOHIICTIITUH
IpernoiaBaHus y4eOHOTO MpeaMeTa « XUMILh B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoit @eneparim.

ITporpamma nmo xumun AaéT MPEACTaBICHUE O IENSIX, oOImel cTpaTeru 00y4eHHs, BOCIHTaHNSA M Pa3BUTHA
00yJalomuxcss CpeAcTBaMH y4eOHOTO TIpeIMeTa, YCTAaHAaBIMBACT OOS3aTENBHOE TMPEIMETHOE COAEpIKaHuE,
IpeJycMaTpUBaeT paclpefesieHHe ero Mo KjaccaM U CTPYKTYpPUpOBaHHE IO pasfeliaM U TeMaM IporpamMMbl IO
XMMHH, OIpeAensieT KOJWYECTBEHHble M KaueCTBEHHBIE XapaKTEePUCTHKU COACP)KaHHUsS, PEKOMEHIyeMYIo
MIOCJIEI0BATENILHOCTD M3Y4EHHS XUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPHIIPEAMETHBIX CBs3€H, JIOTHKH y4eOHOTO
mporecca, BO3PACTHBIX OCOOEGHHOCTEH 00y4aromMxcs, ONpPEAENIsIeT BO3MOXKHOCTH IpeAMEeTa IS peau3aluu
TpeOOBaHUI K pe3yiabTaTaM OCBOCHHMS OCHOBHOW 00pa3oBaTeNbHOM NporpaMMbl Ha ypPOBHE OCHOBHOTO OOIEro
o0Opa3zoBaHus, a Takke TPeOOBAaHMH K pe3ynbTaraM OOydYeHHS XUMUH HA YPOBHE IIeleH HM3ydeHHs IpenMera |
OCHOBHBIX BH/IOB y4eOHO-TI03HABATEIHHON AEATEIHHOCTH 00YJaIOIIErocs 0 OCBOSHHIO YI€OHOTO COAEPKAHUS.

3HaHWE XUMHHU CIY>KUT OCHOBOH AJs1 (GOPMHPOBAHMSA MHUPOBO33PEHHUS 00YUarOLIErocsi, €ro MpeACTaBICHUH 0
MaTepHallbHOM COUHCTBE MHpa, BaXXHYI0 pOJIb HWIpaloT  (QOpMHUpPYeMble XHUMHEH TpEACTaBICHHS O
B3aUMOIIPEBPALICHUSAX SHEPIUH W 00 3BOJIIOIMM BEUIECTB B IPHUPOJE, O IMyTAX pEIICHHWS TIO0ANBHBIX IpoOIeM
YCTOWYHMBOTO pa3BUTUSI YEIOBEUECTBA — CBHIPHEBOM, YHEPIETHUECKOH, MHUIIEBOM M HKOJOTHYECKOH O€30IacHOCTH,
po0JIeM 3IPaBOOXPAHCHUS.

N3yueHnue xumuu:

CHOCOOCTBYET peayM3allid BO3MOXKHOCTEH Ul CaMopa3BHTUs U (OpPMHUpOBaHMS KYJIBTYpbl JMYHOCTH, €€
0011ei ¥ yHKIIHOHAIEHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHHC MBINUICHUS M TBOPUYECKUX CIIOCOOHOCTEH OOYYArOLIMXCS, HABBIKOB HX
CaMOCTOSATENILHOW YUEOHOM NeATEIbHOCTH, SKCIICPUMECHTATBHBIX U UCCIICIOBATEIbCKIX YMEHUH, HCOOXOAUMBIX KaK B
TIOBCEITHEBHOM JKN3HH, TaK ¥ B IPO(ECCHOHALHOM e TeIbHOCTH;

3HAKOMHUT CO CHENU(HUKON HAyYHOTO MBIIUICHHS, 3aKJIaJbIBACT OCHOBBHI LIEIOCTHOTO B3MJIAAa HAa €AMHCTBO
TIPUPOJII M YEJIOBEKA, SIBIAETCS OTBETCTBEHHBIM 3TalloM B (DOPMHPOBAHMH €CTECTBEHHO--HAYYHOH TI'pPaMOTHOCTH
00yJaromuxcs;

crocoOcTByeT (OPMHUPOBAHHIO IIEHHOCTHOTO OTHOLIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K HNPUPOJE, K
YeNI0BEKY, BHOCHT CBOM BKJIA]] B 3KOJIOTHYECKOE 00pa30oBaHUE 00YJAIOIIIXCS.

JlaHHbIC HATPABJICHUS B O0yYCHHHM XMMHUU OOCCIIEUMBAIOTCS CHCIM(UKON COmepikaHus y4eOHOro MpeaMera,
KOTOPBIII SIBIISIETCS MEAArOrMYeCcKy aJallTHPOBAHHBIM OTpaXKeHHeM 06a30BON HayKHM XMMUHU Ha OTPEieIEHHOM dTare e€
pa3Burus.

Kypc xuMunm Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHUS OPHEHTHPOBAH HAa OCBOCHHME OOYYaIOIIMMUCS
CHUCTEMBI NIEPBOHAYAJIBHBIX MMOHSATHI XHUMHH, OCHOB HeOpFaHH‘IeCKOﬁ XUMHUU U HEKOTOPBIX OTACIBHBIX 3HAYUMbBIX
MOHATHI OpraHMYECKON XHUMUU.

CrpykTypa comepkaHusl IMpOrpaMMbl MO XHMUH C(OOPMHpPOBAaHa HA OCHOBE CHCTEMHOIO Mojxoja K eé
n3ydyenuto. CopepkaHne CKIIQIBIBACTCS N3 CHUCTEMBI HOHATHUI O XMMHYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMBI
MOHATHH O XUMHYecKol peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHBI 10 NPHHIMITY MOCJIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUH HA OCHOBE TEOPETHYECKUX MPECTABICHHH pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO Y4EHHUsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MenpeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4Y€HHUA O CTPOCHHUHN aTOMa U XHUMHUYECKOMN CBs3U,

— TIPE/ICTaBICHUH 00 IEKTPOIUTHIECKON TUCCOIMAIINN BEIIECTB B PaCTBOpaXx.

TeOpeTI/IquKHe 3HaHUA pacCMaTPUBAKOTCA Ha OCHOBE OMITMPHUYCCKU IMOJYUYEHHBIX U OCMBICICHHBIX (I)aKTOB,
Pa3BUBAIOTCS TTOCIIEAOBATEIFHO OT OAHOTO YPOBHSA K IPYTOMY, BHITTONHSS QYHKIMN OOBSICHEHUS M TIPOTHO3MPOBAHUS
CBOI?ICTB, CTPOCHUA U BO3MOKHOCTEH MIPAKTUYECKOI'O MPUMECHCHUA U IMOJYYCHUA N3YyYa€MbIX BCIICCTB.

OcBoeHHEe TpOrpaMMBl 110 XHMHH CIIOCOOCTBYeT (DOPMHPOBAHUIO MPEACTABICHUS O XUMHYECKOH
COCTaBIISIIONIEH Hay4YHOW KapTHHBI MHpa B JIOTMKE €€ CHCTEMHOH HPHPObI, IEHHOCTHOTO OTHOIIEHMS K HAyYHOMY
3HAHMIO U METOJ[aM MO3HAHMs B Hayke. V3yuyeHne XUMHUN IPOUCXOUT C NPUBJICYCHUEM 3HaHUH N3 paHee N3yYeHHBIX
y4eOHbIX npenMeToB: «OKpyxaroimuii Mup», «buonorus. 5—7 xiacce» n «Pusnka. 7 Kiaacc.

[lpn wn3yyeHMM XHMMHUM TPOUCXOAMT (HOPMHPOBAHHWE 3HAHMH OCHOB XHMHUYECKOM HayKH Kak o00JacTH
COBPEMEHHOTO E€CTECTBO3HAHMSA, IPAKTUYECKON JESTENBHOCTH YEIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH
KyJIbTYpBL. 3azada y4eOHOrO IpeaMeTa COCTOMT B ()OPMUPOBAHHM CHCTEMBI XMMHYECKHX 3HAHMH — BaKHEHIINX
(haKToB, MOHATHI, 3aKOHOB U TCOPETHIECKUX ITTOJIOKEHUH, TOCTYMHBIX 000OMIEHNIT MIPOBO33PEHYECKOrO XapakTepa,
sI3bIKa HAyKH, B MPUOOLICHNM K HayYHBIM METOZAAM MO3HAHWS INPU W3YyYCHHUHU BEIIECTB M XUMUYECKHX PEAKLUH, B
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(opMHpOBaHMHM M Pa3BUTHM IIO3HABATEIBHBIX YMEHHMH W WX NPUMEHEHHH B y4eOHO-TIO3HABATEIBHON M y4deOHO-
HCCIIEZIOBATEIbCKON JIESITENbHOCTH, OCBOCHMHM IPaBWJI O€301acHOr0 OOpalleHMs C BEIIECTBAMU B ITOBCEIHCBHOU
KHU3HU.

[Ipn u3y4yeHnn XMMHUK Ha YpOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs Ba)KHOE 3HAUCHUE MPHOOPENN TaKHe LEIH,
Kak:

— (hopMHpOBaHME HMHTEIUICKTYalIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHHUIO, COTPYAHHUYECTBY,
CaMOCTOSATEILHOMY IIPUHSTHIO PELICHUH, CIOCOOHOH aanTHpOBaThCs K OBICTPO MEHSIOIIUMCS YCIIOBHSAM JKU3HH;

— HampaBJEHHOCTb OOy4YeHHS Ha CHCTEMaTH4ecKoe MpHOOIIeHHe O00y4aronMxcs K CaMOCTOSATEIbHOW
MO3HABATENILHOM JEATEIBHOCTH, HAy4YHBIM METOJaM II03HaHUs, (OPMHUPYIOIIMM MOTHBAIlMI0O M pa3BUTHUE
CIIOCOOHOCTEH K XUMUH;

— ofecrieueHre yCIOBHH, CIIOCOOCTBYIOIIMX HPHUOOpPETEHHIO OOy4aromMMHUCS OIbITa Pa3HOOOpa3HOU
JeITeNIbHOCTH, TO3HAHMS M CaMOIIO3HAHWS, KIIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHLMH), HMEIOLINX
YHHBEpCAIbHOE 3HAUCHHE [UIS PA3INYHBIX BUIOB JCATEILHOCTH;

— ¢opmupoBanue oO0mel (HYHKIMOHATBFHOH M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM YHCJIE yMEHHH
OOBSACHATH W OICHUBATH SBJICHHUS OKPYKAIOMIETO MHpA, MCHOJIb3ysl 3HAHUS M ONBIT, MOJTYYCHHBIC MPU U3YICHUH
XMMUH, IPUMEHATh UX [IPU PEIICHUH MPOOJIEM B IOBCETHEBHON JKU3HH M TPYJOBOH AEATEIHHOCTH;

— (opMupoBaHKE Y 00yJaIOIUXCS T'YMAHUCTHUECKUX OTHOLICHUH, ITOHUMaHNUS [IEHHOCTH XUMHUYECKUX 3HAHUH
JUTSL BBIPAOOTKH 3KOJIOTHYECKH LIEJIECO00Pa3HOTO TOBEJCHNUS B OBITY M TPYIOBOH JEATEIBHOCTH B LENAX COXPAaHECHUS
CBOETO 37J0POBbs U OKPYKAIOLIECH IPUPOAHOM CPEBL;

— pa3BUTHE MOTHBAIMM K OOYUYCHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCHHMTaHHMIO Ha OCHOBE
YCBOCHUS OOIIEYENIOBEUYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY NpOGMIS ¥ HanpaBICHHOCTH
JlanbHEeHIero o0y4eHusl.

OO1iee 4MCIIO YacoB, OTBEAEHHBIX JUIl M3YyYEHHS XMMHH Ha YpOBHE OCHOBHOTO 00ILIero oOpa3oBaHus,
cocraBiseT 136 gacoB: B 8 kimacce — 68 gacoB (2 yaca B HeJlenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEINIO).



COJEPXAHUE OBYUEHUSA

8 KJIACC

IlepBoHayaJbHbIE XUMHYECKHE TIOHATHS

[Ipenmer xumun. Ponp xuMuM B XKU3HHU 4esoBeKa. XUMHUS B cucTeMe Hayk. Tena u BemectBa. dusnueckue
CBOMCTBA BEIIECTB. ArperaTHOE COCTOSHUE BellecTB. [IoHsATHE 0 MeTOJaX MO3HAHUSA B XUMHUM. YUCTBIE BElIECTBA U
cMmecu. CriocoOBI pa3zieeHus cMeceil.

ATOMBI U MOJIEKYJbl. XUMUYECKUE dJeMEHTbl. CHUMBOJBI XUMUYECKUX B3JIEMEHTOB. [IpocTble M CIOKHBIE
BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUSHHUE.

Xummueckas ¢popmysa. BaleHTHOCT, aTOMOB XMMHUYECKUX 3JICMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
OrtHocuTenbHast aToMHas Macca. OTHOcHUTeNbHasE MOJIEKYJIsipHas Macca. MaccoBast OISl XUMUYECKOTO 3JIEMEHTa B
COETUHEHUU.

KomnuectBo BemectBa. Monbs. MomsipHas Macca. B3anMoOCBSI3b KOJIMUYECTBA, MAacChl U YHCIA CTPYKTYPHBIX
erHUI BerecTBa. Pacyérsl mo hopMynaM XHMAYECKUX COCTUHCHUH.

Om3nyeckne W XUMHUYECKHEe SBICHUS. XHUMHYECKas peakuus M e€ MpHU3HAKW. 3aKOH COXPAHEHUS MacChl
BelIecTB. XUMHUYeCKHe ypaBHeHHA. Kiaccupukanuss XUMHYECKIX pPeaknuil (COeNMHEHUS, Pa3NIOKCHUS, 3aMEIICHIS,
oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH TMOCYAOH, MpaBuiaMu paboThl B jJabopaTopud W TpuEMaMH OOpalleHHs C
11a00paTOpHBIM 000PY/IOBaHUEM, U3YUYEHHE U ONUCAaHUE (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPraHWYECKUX BEIECTB,
HaOmoneHue (u3nueckux (IUIaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIKE, KHIICHUE U KOHICHCALUs
BOJBI) U XUMMYECKHX (TOpPEHHE CBEYH, NPOKAIMBAHHE MEIHOW IPOBOJOKH, B3aMMOAEHCTBHE MeJla C KHUCIOTOH)
SIBJICHUH, HAOJIOJICHHE W ONMCAHUE TIPU3HAKOB NPOTEKaHMs XHMHUYECKMX peakiuid (pasjoxeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHCIOTHI C XJIOpUAOM Oapusi, pasnoxenue ruapokcuna meau (Il) nmpm HarpeBanuw,
B3aMMOJIeHCTBHE jkeJe3a ¢ pacTBopoM coiu Menu (1), m3yueHne crioco0oB pa3eneHns cMecei: ¢ TOMOIIBI0 MarHHTa,
¢mIbTpOBaHME, BHITAPUBAHUE, TUCTHILLAINA, XpoMaTorpadus, MpoBeICHNE OYUCTKHA TOBAPSHHOW COJIM, HAOIIOICHNE
U ONHCaHWe Pe3yJIbTaTOB MPOBEICHUS OIMBITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPAHEHWS Macchl, CO3MaHHEe MOIelneit
MOJIEKY (IIapOCTEPKHEBEIX).

BaskHeiiine npeacTaBuTe M HeOPraHM4eCKUX BellecTB

Bozayx — cmech razoB. Cocras Bo3myxa. Kucnmopos — ameMeHT u mpocToe BemecTBo. HaxoxkaeHne Kuciopoaa
B IpUpoJie, pU3nYecKue U XUMHUYeCKue cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenune kucnoposaa. CriocoOsl
MOJydeHHUsT KHCIOpoAa B JabopaTopuu W MpoMBIIIIeHHOCTH. KpyroBopor kucmoposa B mpupone. O30H —
JUTOTPOIIHAS MOIU(UKAIMS KUCIOPO/a.

TemmoBoit 3G PeKT XUMHUYECKON PEaKIUH, TEPMOXUMHUYUCCKUE YPABHEHHUS, 3K30- U SHAOTCPMHUUCCKUE PEAKIHH.
TorumBo: yrosb 1 MeTaH. 3arps3HeHHe BO3yXa, yCUIIeHHE TapHUKOBOTro 3¢ dekTa, pazpylieHne 030HOBOTO CIIOSI.

Bomopox — sneMeHT U mpocToe BemecTBo. HaxoxkIeHwne Bogopoaa B MpuUpone, GU3NYecKue W XUMHUYCCKHE
CBOICTBA, MPAUMEHEHHE, CIIOCOOBI MOTydeHHs. KUCITOTHI U COMH.

MomnsipHbIi 006EM Ta30B. Pac4éThl 10 XUMUYECKAM YPaBHEHUSM.

Odmsnueckue cBoiicTBa Bobl. Boma kak pactBoputens. PactBopbl. HackIeHHbIE 11 HEHACHIIEHHBIE PACTBOPEIL.
PacTBOpHMOCTE BeliecTB B Boze. MaccoBasi 0N BEIIECTBA B PacTBOpe. XUMHUYECKUE CBOMCTBA BOIbL. OCHOBAHUS.
Ponp pactBOpoB B TpHpojae W B KH3HH 4eloBeka. KpyroBopoT BOABI B MpUpOAE. 3arps3HEHUE MPHUPOTHBIX BOJ.
OxpaHa ¥ 0YHCTKA IMPUPOJTHBIX BOJI.

Knaccugpukanus Heopranudeckux coenuHeHuid. Oxcuabl. Kraccudukainus OKCHIOB: cojeoOpasyromue
(ocHOBHBIE, KUCIIOTHBIC, aMpOTEpHBIE) U HecolieoOpasyromue. HoMeHknaTypa okcuioB. Ou3ndeckue U XUMUIECKHE
cBoiicTBa OKcuAOB. [loydyeHre oKCuaoB.

OcHoBanust. Kiaccudukanns ocHOBaHMIA: MENTOYN U HEPACTBOPUMBIE OCHOBaHMA. HoMEHKIaTypa OCHOBaHHIA.
dusnueckue U XMMUYECKHEe CBOMCTBA OcHOBaHMM. [loyueHne ocHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucioT. Ou3HYecKHe W XUMHUYECKUE CBOMCTBA KHUCIOT.
Psn aktuBHOoCcTH MetamoB H. H. bekerosa. [lonydeHue KUCoT.

Conu. Homenkiatypa cosneit. duznueckue U Xumudeckue cBoiictsa coiel. [lonydyenue conei.

I'eneTnyeckas cBsA3b MEXKAY KJlacCaMH HEOPraHMUECKUX COCTUHEHHMN.

Xumuueckuit 3Kcnepumenm:

Ka4yeCTBEHHOE OMNpEeNICHHE COICp KaHUS KHCIOpPOAa B BO3IyXe, MOJY4YeHHE, COOMpaHHe, PAaclO3HaBaHHE U
M3yYeHHE CBOMCTB KHCIIOPO/a, HAOMIOACHNE B3aUMOICHCTBHUS BEIIECTB C KHUCIOPOJOM M YCIIOBHSI BOZHUKHOBEHHUS H
MIpeKpamieHust TopeHus (mokapa), O3HAKOMIJIGHHE C OOpas3laMd OKCHIOB M OIMCAHHWE WX CBOWCTB, IOIyYEHHE,
coOupanue, pacro3HaBaHUE W U3yYeHHE CBOWCTB BOIOpOAa (TOpEHHE), B3aMMOJCHCTBHE BOAOPOAA C OKCHAOM MEIHN
(1) (BO3MOXKHO HCIIOJIB30BAHHME BHICOMATEPUAIOB), HAOIIOJEHHE O0OpPa3lOB BEIIECTB KOJHYECTBOM 1 MOJIb,
HCCIICIOBAaHIE OCOOCHHOCTEH PAacTBOPEHHS BEIIECTB C Pa3IMYHON PAaCTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C
OTpeeIEHHOW MAacCOBOWM JOJCH pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJBI C METAJUIaMU (HATpHUEM U
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KaJbleM) (BO3MOXKHO MCIOJIb30BaHUE BHIEOMAaTEpPHAIOB), HCCIEAOBaHHE OOpas3liOB HEOPraHMYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, HAONIOJCHHE M3MEHEHHS OKPAcKM MHIUKATOPOB B PACTBOpAax KHUCIOT M IIETI04YeH, M3ydeHHE
B3anMoieiicTBus okcuna Menu (I1) ¢ pacTBOpoM cepHOW KHCIOTHI, KACIOT ¢ METaJUIaMH, PEaKIMi HeHTpanu3anuy,
MOJIy4YeHHE HEPAaCTBOPHMBIX OCHOBAaHHWH, BBITECHEHHE OJHOTO MeTalula IPYTMM H3 DPACcTBOpa COJH, PpEIICHHUE
SKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BajkHeHIne KIIacChl HEOPTaHMYECKUX COETUHEHHI.

Hepuonnuecknii 3akon u Ilepuoamueckass cucreMa Xumuyeckux 3jemeHtoB JI. M. MeHngeieeBa.
CrpoeHue aToM0B. XUMHUYecKas cBA3b. OKHCIUTEIbHO-BOCCTAHOBHTE/IbLHbIE PeaKIUU

[lepBble TOMBITKM KiIacCU(UKAIUK XUMHUYECKHX 3J€MEHTOB. [IOHATHE O Tpynmax CXOIHBIX SJIEMEHTOB
(Iweno4Hble M IENOYHO3EMEJbHBIE METAJUIbl, TaJIOTeHBbl, WHEPTHBIE Ta3bl). OJIEMEHTHI, KOTOpbIE 00pa3yroT
am(oTepHbIe OKCHJIBI K THAPOKCHUJIBL.

Ilepuonuueckuit 3akoH. Ilepuoguueckas cucrtema xumuueckux oneMmeHtoB JI. WM. Mengeneesa.
Kopotkonepuonnass u miuHHOmMepuoaHas ¢opmbl Ilepronnueckoit cuctembl Xumuueckux siemento JI. U.
Mengeneesa. Ileproas! 1 rpynnsl. @U3NUECKUI CMBICI OPAIKOBOrO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siiep. M3oTomsl. DnekTponrbl. CTpoeHne 3MEKTPOHHBIX 000JI0YeK aTOMOB
nepBbIx 20 xumugeckux 3nemMenToB Ilepmommueckoii cucremsl [I. 1. MenneneeBa. XapakTepuCTHKa XUMITYECKOTO
3JIEMEHTa Mo ero noyioxkeHuto B [lepuoauueckoit cucreme /1. Y. Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUs paJinyca aTOMOB XUMHUYECKUX DJIEMEHTOB, METANINYECKAX U HEMETAIUIMYECKHX
CBOWCTB 10 TPYIIaM U IIEPHOAAM.

3navenue Ilepuoamueckoro 3akoHa u [leproandeckoil cuCTeMBl XMMUYECKHUX 3JIEMEHTOB [UIS Pa3BUTHUS HAYKH
u npaktuku. 1. 1. Mennenees — y4€HbIN U IpaXkAaHUH.

Xumnueckas cBa3b. KoBaneHTHas (MOJpHAs U HEMOJSPHAS) CBsI3b. DJIEKTPOOTPHUIATEIBHOCTh XUMHUECKUX
371eMEHTOB. MIOHHAs CBs3b.

Crenenp  okucneHus. OKHCIUTEIBHO--BOCCTAHOBUTENBHBIE  peakiuu. IIpormeccel  OKHUCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3ydeHHEe 00pas3IoB BEIIECTB METAJUIOB M HEMETA/UIOB, B3aMMOJCHCTBHE THAPOKCHIA IIMHKA C PacTBOPAMH
KHCJIOT U ILEN0YeH, IPOBEIEHNE ONBITOB, MILTIOCTPUPYIOIIUX MPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTENBHBIX PEaKIUil
(ropeHue, peakuny pa3aoXKeHUs], COCTUHEHNS).

Mesicnpeomemnmnuie ceasu

Peanuszanmss MeXnpeAMETHBIX CBA3eH NpH HU3YyYEHMH XHUMHM B 8 KJacCe OCYHIECTBISIETCS uepes3
UCIIOJIb30BaHME KaK OOLIMX €CTECTBEHHO--HAYYHBIX IOHSATHH, TaK W TOHSITHUH, SBIISIOMIMXCS CHUCTEMHBIMH IS
OTJENBHBIX MTPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OO1Me ecTeCTBEHHO--HAYYHbIE TOHATHS: HAy4HbIH (aKT, TUIOTe3a, TEOpHs, 3aKOH, aHalu3, CHHTE3,
Ki1accu(UKaIMs, MEPUOIMIHOCTD, HAOIOCHUE, IKCIIEPUMEHT, MOJISIIMPOBaHIEe, H3MEPEHHE, MOJIEIb, SIBICHHE.

®u3mKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, H30TOIHI, palOaKTUBHOCTh, MOJICKYJIa,
JNEKTPUUECKUN 3apsij, BEIIECTBO, TeNO, O00BEM, arperaTHoe COCTOSHHE BELIECTBA, Ta3, (M3MUYECKHE BEIMUHHB,
€MHULIBI U3MEPEHHS, KOCMOC, IIaHEThI, 3B€31bl, CoHIle.

Buonorus: porocunres, aprxanue, onocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IBI, TTOJIE3HbIE HCKOIAeMbI€, TOIIIMBO, BOIHBIE
peCypCBL.

9 KJIACC

BemecTBo M XUMHYeCKasi peaKuus

Ilepnonnuecknii 3akoH. [lepmoanueckas cucrema xumudeckux siemeHTtoB [I. M. MenneneeBa. CrpoeHne
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB XMMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPHUOIOB, KAJNs, KAIbLIUI 1
MX COCAMHEHUI B COOTBETCTBHH C ITOJIOKEHHEM AJIEMEHTOB B [leproandecKoil cucTeMe U CTPOSHHEM MX aTOMOB.

CTpoeHne BemecTBa: BUABI XUMUYECKOW CBSI3U. THITBI KPUCTALIHYECKHX PEMIETOK, 3aBUCUMOCTH CBOWMCTB
BEILIECTBA OT TUIA KPUCTAJUIMYECKOMN PEETKH U BU/Ia XUMUUYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHWYECKNX BELIECTB. XUMHUYECKHAE CBOWCTBA BEIIECTB, OTHOCSIINXCS
K Pa3JIMYHBIM KJIacCcaM HEOPraHUYECKUX COCUHEHUN, TeHETUUECKas! CBsI3b HEOPIaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUUECKHX peakuuil 1Mo pasjIMuHbIM IIPU3HAKaM (IO YMCIy W COCTaBy Y4YacTBYIOUIMX B
peaKkuuy BEMIECTB, MO TEIUIOBOMY 3(deKTy, M0 M3MEHEHHUIO CTEeIEeHEW OKHCIEHHS XMMHUYECKHX 3JIEMEHTOB, IO
00paTHMOCTH, 110 YYacTHIO KaTajlk3aTopa). DK30- U SHAOTEPMHUUECKHE PEaKInH, TEPMOXUMHUIECKUE yPaBHEHHUSI.

[TonsTne o ckopocTy XxuMHIecKoi peakunu. [TorsTre 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKIX PEAKIIHAX.
[ToHATHE O TOMOTEHHBIX W TE€TEpOTeHHBIX peakuusax. Ilonsatne o karammse. IloHATHE O XMMHYECKOM DPaBHOBECHH.
DaKTOPBI, BAUAIOIHUE HA CKOPOCTh XMMHYECKON PEAKIIMH U MOJIOKEHHE XUMUYECKOTO PABHOBECHS.

OKHCINTENPHO-BOCCTAHOBUTEIIFHBIE PEAKLUM, SJICKTPOHHBIM 0aJaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHON
peaknuu. CocCTaBIeHHE YPAaBHEHHI OKHCIMTEILHO--BOCCTAHOBUTEIBHBIX PEAKIMH C HCHOJIB30BAHUEM METOMA
3JICKTPOHHOTO OayiaHca.



Teopust 2MEKTPOIUTHUECKON TUCCOLUALMH. DIIEKTPOIUTHI U HEAIEKTPOJIUTHL. KaTnoHbl, aHMOHBL. MexaHu3m
JVCCOLMAINY BEIIECTB C PA3IMYHBIMU BHIAMH XUMHUYECKOH cBs3M. CremeHb anucconmanuu. CuibHbIE W ciadble
JIEKTPOIIHTHI.

Peaknmm moHHOTO OOMEHa. YCIOBHS NPOTEKaHMS PEAKIUH HOHHOTO OOMEHA, IOJIHBIE M COKpalIEHHbBIC
HMOHHBIC ypaBHEeHH peakiuid. CBOMCTBA KHUCIIOT, OCHOBAHHH H COJICH B CBETE MPECTABICHIH 00 3JIEKTPOIUTHICCKOM
aucconnanuy. KauecTBeHHbIE peakiiy Ha HOHBL IIoHATHE O rMIPONIN3E CONEH.

Xumuueckuii yIkcnepumenm:

03HaKOMJIEHUE C MOJIEJIIMU KPUCTAITMUECKUX PEIIETOK HEOPraHUYECKUX BEIIEeCTB — METAJUIOB U HEMETAJJIOB
(rpadura M anMasza), CIOXKHBIX BELIECTB (XJIOpWAA HATpHs), UCCIEIOBAaHHWE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM
peaKuK OT BO3ACHCTBHS Pa3IMuHbIX (DAKTOPOB, HCCIIETOBAHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipoliecca
JUCCOLMAIIMN KHUCIOT, IIeno4ed M cojied (BO3MOXKHO HCIOJIBb30BaHUE BUIEO MAaTEpUAOB), IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK IPOTEKAaHHWs peakluid HOHHOro oOMeHa (0oOpa3oBaHHME OCaJKa, BBIICICHHE Ta3a,
00pa3zoBaHue BOJBI), ONBITOB, HILTIOCTPUPYIOIINX NPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKknuil (TOpeHHe,
PEaKIUK Pa3I0KCHNS, COEANHEHNS), PACIIO3HABAHIE HEOPTAaHWIECKUX BEILIECTB C ITOMOIIBIO KAUYECTBCHHBIX PEaKIIHi
Ha HOHBI, pEIICHUE HKCIIEPUMEHTAIBHBIX 3a1ad.

HemeTtanibl 1 MX cOeAMHEHHS

OOmas xapakTepuCTHKa rajoreHoB. OCOOCHHOCTH CTPOEHMS aTOMOB, XapaKTEPHBIC CTEIIEHH OKHCIICHUSL.
CrpoeHne m (Qu3HIecKHe CBONCTBA NMPOCTHIX BEIECTB — TAJIOTEHOB. XMMHYECKHE CBOWCTBA Ha INPHMEpE XJIOpa
(B3amMoOAEHCTBHE C MeTaulaMH, HeMeTajulaMH, IiejodaMmu). XiopoBojpopon. CoisHas KHCIOTa, XUMHYECKHe
CBOICTBA, IOJIy4eHHE, IpuMeHeHue. J[leiicTBUe XJIopa M XJIOPOBOJOPOJAa Ha OpraHu3M 4YelloBeka. BaxHelinue
XJIOPUBI U MX HAXOXJACHHUE B IIPUPOJIE.

Ob6mas xapakrepuctuka 37eMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTECPHBIC CTCIICHU
oxucienus. CTpoeHne u pU3nYecKrue CBOWCTBA IPOCTHIX BEIIECTB — KUCIOPO/Ia U Cepbl. AJUIOTPOIHBIE MOANPHKALUH
KHCJIOPOAa U cepbl. XUMHYECKUe CBOMcTBa cepbl. CepoBOJOPO, CTpOSHHE, (PU3MYECKUE M XUMHYECKUE CBOWCTBA.
Oxcuzpl cepbl Kak HPENCTABUTEIM KHCIOTHBIX OKCHIOB. CepHas KHCIIOTa, (U3MYECKHE M XMMHYECKHE CBOWCTBA
(oOmme Kak MpPEACTaBHUTENS Kiacca KHCIOT M crenududeckue). XUMHYECKHE PEaKkIHH, JIeKallle B OCHOBE
MIPOMBIIINICHHOTO CIOC00a IMOTyYeHHsl CEpHOM KHCIOTHL. [IpuMeHeHHe cepHOi KUCIOTHl. ConM CepHOI KHCIOTBHI,
Ka4yecTBEHHasl peakuust Ha cynbdar-noH. HaxoxaeHne cepsl ¥ €€ COeMHEHNH B MpUpoje. XUMHIECKOE 3arpsi3HEHUE
OKpYXaIoIIel cpelbl COCOTUHEHHAMH Cepbl (KHCIOTHBIE TOXIH, 3arps3HEHHE BO3/1yXa W BOAOEMOB), CHOCOOBI €ro
MIPEAOTBPALICHUS.

Ob6mas xapakTepucTuka 3aeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC CTEICHU
OKHCIIEHHs. A30T, paclipoCTpaHeHHe B IPUPOJE, pru3nueckue n XMMU4eckue cBoicTBa. KpyroBopoT azora B mpupoe.
AmMuak, ero ¢pu3MyYeckue U XMMUYECKHE CBOMCTBA, MOJydeHUe W npuMmeHenue. Coiu aMMOHUS, UX (U3HYECKUE U
XMMHYECKHE CBOWMCTBa, MpHUMeHeHne. KauecTBeHHas peaknus Ha MOHBI aMMOHHS. A30THas KHCJIOTa, €€ IOJIydeHue,
¢bu3nyecKkre 1 XMMHYECKUe CBOMCTBA (00LIMe KaK MpeCTaBUTels Kilacca KUCIIOT U crenuduyeckue). Mcnonb3oBanue
HHUTPATOB M COJEH aMMOHHS B Kau€CTBE MUHEPAJIbHBIX y10OpeHHH. XUMHUYECKOe 3arpsa3HEeHHE OKPYKaroIIeH Cpeibl
COCIMHEHUSIMHA a30Ta (KHUCIIOTHBIC JOXKAM, 3arpsA3HEHHE BO3JyXa, MOYBBI M BOA0EMOB). Doctop, amIoTporHble
Momudukanmmu ¢pochopa, usmyeckne W xmMmmudeckme cBorcTBa. Oxcunm ¢ocdopa (V) m dochopHas KucioTa,
¢du3HYecKrne 1 XUMHIECKHE CBOWCTBA, MojrydyeHue. Vcnonp3zoBanue ¢pocaroB B KaueCTBE MHHEPATILHBIX Y100pEHHH.

OOmas xapaktepucThka 1eMeHToB |V A-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHBIE CTEIECHU
OKHCIIEHHS. YTJIepoA, alIoTpPOITHbIE MOAW(HKALMH, PacHpoCTpaHeHHEe B HpHUpoJe, (Pu3MUecKre W XHUMHUYECKHE
cBoricTBa. Apncopomms. Kpyrosopor yriepoma B mpupoge. Okcuabl yriepoja, ux (u3udeckue W XUMHUYECKUE
CBOWCTBA, JIeficTBHE HA KMBBIE OPTaHU3MBI, ITOJyYeHHE W MPUMEHEHHE. DKOJOTMYECKHe MPOOIeMBl, CBI3aHHBIE C
okcunoM yriaepona (1V), rumoresa rmodaabHOTO MOTEIUICHUS KIMMaTa, TAPHUKOBBINA A QEKT. YToNbHaAsS KUCIOTa U e€
cony, UX (U3MYECKHEe W XMMHUYECKHE CBOWCTBA, MONyYeHHE W NpHMeHeHune. KauecTBeHHas peakuns Ha KapOOHAT-
nousl. Mcronp30Banne kapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIICHHOCTH U CEITBCKOM XO3SHCTBE.

[lepBoHavabHBIE TOHATHS 00 OPraHNYECKUX BEIIECTBAX KaK O COSIMHEHUSAX yriepona (MeTaH, 3TaH, 3THIIEH,
alleTHJICH, 3TaHOJ, TJMLEPHH, YKCYyCHasl KUCI0Ta). [IpupoiHble HCTOYHHUKH YTIeBOIOPOJI0B (Yrojb, IPUPOAHBIN ras,
HedTh), MPOXYKTHl HUX INepepaboTku (OEH3MH), X poib B OBITY M NPOMBIINIIEHHOCTH. [IoHATHE O OMOJIOTHYECKH
Ba)KHBIX BEIECTBaX: JKHpax, OeiKax, yriaeBojax — M WX pOJM B JKM3HU 4YeJoBeKa. MaTepHaJbHOE E€IMHCTBO
OpraHMYeCKNX U HEOPTaHUUECKUX COCAMHEHHH.

Kpemuuii, ero ¢usndyeckne 1 XUMHYECKHE CBOWCTBA, MOJydeHHE W mpuMeHeHHe. CoeanHEeHUs] KpeMHUS B
npupoze. O6mue npencrasieHns 06 okcune kpemaus (1V) u kpemHIeBoil kuciore. CHINKATHI, UX UCIIOJIHF30BAaHNE B
ObITYy, B TPOMBIIUICHHOCTH. BaxHeilmme CTpOMTENbHBIE MaTepHalbl: KepaMuKa, CTEKJI0, IEMEHT, OETOoH,
xerne300eToH. IIpobneMbl 6€30I1aCHOTO NCTIONIB30BAHMS CTPOUTENBHBIX MAaTEPHAIOB B IOBCEIHEBHOI KHU3HU.

Xumuueckuii Ikcnepumenm:

n3ydeHne oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCIOTHI, HPOBEACHHE KauCCTBEHHBIX
peakiii Ha XJIOPHA-MOHBI W HAOIIOAEHWE NPHU3HAKOB HX IPOTEKAHUS, OIBITHI, OTpaKaromye (U3HMUECKHE H
XMMHUYECKHE CBOMCTBA TaJIOTCHOB M UX COEAMHEHUI (BO3MOXKHO MCIIOJIb30BaHNE BHJICOMATEPUAIIOB), 03HAKOMIICHHUE C
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o0Opa3iaMu  XJIOpUAOB (TaJIOTCHUIOB), O3HAKOMJICHHE C oOOpasmaMu cepbl W €€ COCIUHCHUSAMHU (BO3MOXKHO
WCTIONB30BaHWE  BUICOMATEPHANIOB), HAONIOJCHHWE  Tpollecca  OOyraWMBaHUS — caxapa TOX  JeHCTBHEM
KOHIICHTPUPOBAHHOI CEPHOI KUCIIOTHI, N3y9eHHE XUMHYECKIX CBOUCTB pa30aBIeHHON CEPHOW KHUCIOTHI, IIPOBEICHHE
KadeCTBEHHON peaknny Ha Cynb(paT-HOH M HaONIOJeHHE MpH3HAaKa e MPOTEKaHUs, O3HAKOMIICHHE C (U3NICCKUMH
CBOMCTBaMH a30T1a, hocdopa i UX coennHEHNH (BO3MOXKHO HCIOIH30BAHNE BHIACOMATEPHAIOB), 00pa3liaMi a30THBIX
1 (pochopHBIX yOOOpeHwmii, TOIydeHHe, COOMpaHue, paclio3HaBaHWE W W3yYCHHE CBOWCTB aMMHAaKa, MpPOBEICHHE
KadeCTBEHHBIX PEaKIii Ha WOH aMMOHHA U (ocdaT-HOH W W3ydeHHE NMPU3HAKOB MX MPOTEKAHWUS, B3aUMOJCHCTBHE
KOHIICHTPUPOBAHHOM a30THOW KHCJIOTHI ¢ MEJbI0 (BO3MOYKHO UCIIOJIb30BAaHUE BHICOMATCPHAIIOB), U3yYCHHE MOIEIeH
KPUCTAJUTMUECKUX PEHIETOK anMasa, rpadura, ¢yuiepeHa, 03HAKOMIICHHE C MPOIECCOM aJCOPOIMU PacTBOPEHHBIX
BCIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTUBOTAa3a, MOJIYYCHUE, COOMPAaHUE, PACTIO3HABAHUC U U3yUYCHHE
CBOWCTB YIJICKHCJIOTO Ta3a, MPOBEICHHE KAYCCTBCHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI M H3YYCHUE
MIPU3HAKOB WX NPOTEKaHUsA, O3HAKOMJIEHHME C MPOAYKLUHMEH CHJIMKATHOM IPOMBILUIEHHOCTH, pEUIEHUE
SKCIIEPUMEHTAIBHBIX 3a7a4u 10 TeMe «BakHele HeMeTalIbl U UX COCIUHEHUS.

MeTanasl H HX cOeTUHEHUS

OOmast XapakTepuCTUKa XMMHUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHMHU MX mojoxkeHus B Ilepuogudeckoit cucreme
xuMH4eckux s1eMenToB Jl. M. Menneneesa u crpoeHus atoMoB. CTpoeHHe MeTauoB. MeTamandeckas CBsI3b M METaJUTHUYeCKast
KpUCTAIUTMYECKash PEeHIETKA. DISKTPOXUMUYCCKUHA P HANPSHKEHUH MeTayuioB. Pu3nyeckne M XUMHYECKAE CBOHCTBA METAJIOB.
OO6mume crocoObl moaydeHus: MeTauioB. [IoHATHE O KOPPO3MH METAIIOB, OCHOBHBIC CHOCOOBI 3alIUTHl UX OT KOppo3ud. CriaBbl
(cranb, YyTryH, JIOpAIOMUHUI, OPOH3a) U MX IPHMEHEHHE B OBITY M IIPOMBIIIICHHOCTH.

llenounsle MeTauIbl: mojoxeHne B Ilepuoandeckoil cucteme xumudeckux aementoB J{. . MenneneeBa, ctpoeHne nx
aTOMOB, HaxokaeHue B npupoxae. du3ndeckne U XUMHYECKHE CBOWMCTBA (Ha mpumepe HaTpus U Kamus). OKCHIBI U THAPOKCHIBI
Hatpus 1 kanus. [[ppMeHeHne MeTOYHbIX METaJUIOB ¥ UX COCANHEHHH.

IIlenouHoO3eMenbHBIE METAUIBI MATHUM U KanbLuil: nosnoxenue B [lepuoaudeckoii cucteMe Xxumuueckux 3nemeHToB . M.
MenpeneeBa, CTpOGHHE HX aTOMOB, HaxoxJeHHe B mpupoje. Dusmdeckue M XUMHYIECKHE CBOWCTBA MAarHHsA M KalbIHs.
Baxweiimme coequHeHns Kb (OKCUA, THAPOKCHUI, cOii). JKECTKOCTH BOJBI M CLIOCOOBI €€ YCTpaHEHHS.

Amomunuii: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHtoB . M. MenneneeBa, cTpoeHue aroma,
HaxokaeHue B mpupoje. Pu3myeckne M XUMHYECKHE CBOWCTBA alIOMUHHA. AMQOTEpHBIC CBOICTBa OKCHAAa M THUAPOKCHAA
ATIOMUHHS.

Kenezo: nonoxenue B Ilepuoanmueckoit cucreme xumuueckux snemeHto JI. 1. MengeneeBa, CTpoeHHE aroma,
HaxoXxJeHue B npupoje. Pu3nueckie U XMMHYECKHe CBONCTBA xene3a. OKCHbl, ruapokcH bl 1 conu xenesa (1) u xenesa (1),
UX COCTaB, CBOMCTBA U MOJIyUCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C 00pa3lamMy MeTaUIOB U CIUIABOB, WX (M3WUYECKHMH CBOMCTBAMH, M3ydEeHHE pe3yJIbTaTOB KOPPO3HU
METaJIoB (BO3MOXKHO HCIIONB30BAHHE BHIEOMAaTEpHaloB), OCOOCHHOCTEHl B3aMMOIEHCTBHS OKCHJA KaIbIUS W HATPHUSA C BOAOH
(BO3MOXKHO HCIOJIB30BAaHNE BUICOMATEPHANIOB), NCCIEAOBAHIE CBOMCTB XKECTKOHW BOJBI, MPOIECCa TOPEHHMS JKelle3a B KHCIOPOe
(BO3MOXXHO HCIIOJIE30BaHHE BHUJICOMATEPHANIOB), NMPU3HAKOB IPOTEKAHUSI KAaUeCTBEHHBIX PEAKIWil Ha MOHBI: MarHus, Kalblus,
amoMHUHMsA, 1MHKA, xene3a (1) u sxemnesa (111), meau (I1), HaGIrOMEHWE M OMKCaHKE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH HOHAMH
HaTpuWsl, Kauusg ¥ Kaublus (BO3MOXKHO HCIIOJBb30BaHME BHAECOMATEpUAOB), HCCIEAOBaHHE aM(pOTEPHBIX CBOWCTB THIPOKCHIA
TIOMUHHMS M TUIPOKCHIA IMHKA, PElIeHHe SKCIIEpUMEHTAIBHBIX 33/1a4 110 TeMe «BakHelIne MeTalTbl U UX COSTUHEHHUS.

XuMHUS U OKpY:KaoIas cpeaa

BemecrtBa 1 MaTepHanbl B TOBCETHEBHOM XHU3HU YelloBeKa. be3omacHoe NCronb30BaHIe BEMIECTB U XUMHIECKHX PEAKITHi
B ObITy. [lepBast mOMOIIb TPH XUMHUYECKHUX OXKOTaX M OTPABICHHAX.

XuMmmrdeckoe 3arps3HeHNEe OKpYKaromei cpeasl (mpenenpHas IomycTuMasi KoHIeHTpanus BemiecTs, gaiee — [1/1K). Poms
XMMHH B PEIICHUH YKOJIOTHYECKUX MPOOIEM.

Xumuueckuil IKcnepumenm:

M3yueHne o0pas3iioB MaTepHaIoB (CTEKJIO, CIIJIaBbI METAJJIOB, HOJIMMEPHBIC MaTePHAIIbI).

Mesicnpeomemnvie ceazu

Peanmsarust MeXXIIpeIMETHBIX CBA3€H MPHU H3yIeHHN XHUMHH B 9 KJlacce OCYIIECTBISIETCS Yepe3 UCIIOIb30BaHIe KaK 00IHX
€CTECTBEHHO-HAYUHBIX MOHSATHH, TaK W IOHATHH, SBISIONIUXCS CUCTEMHBIMU JUIS OTAENBHBIX NTPEAMETOB €CTECTBEHHO--HAYTHOTO
IUKJIA.

OOmue ecTecCTBEHHO-HAYYHBIE NOHSATHS: HAay4YHBIH (DakT, THIIOTE3a, 3aKOH, TEOPHs, aHAIN3, CHHTE3, KIacCH(HKaIW,
NEePHOUYHOCTD, HAOIOJICHHE, IKCIIEPUMEHT, MOJCIUPOBAaHNE, H3MEPEHUE, MOJIETIb, SIBJICHHE, NAPHUKOBBII 3 deKT, TeXHOomOrHs,
MaTepHabl.

®dusuka: Mmarepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKIMJI, H30TOIBI, PaJAMOAKTUBHOCTH, MOJIEKYJa,
JNEKTPUYECKHH 3apsil, MPOBOJHUKH, MONYNPOBOAHHKU, IUIIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, Telo, 00BEM, arperaTtHoe
COCTOSIHHE BEIIeCTBA, Ta3, PacTBOP, PACTBOPHMOCTH, KPHCTAIMYECKAs PEMIETKa, CIUIABBI, (DU3MUECKUE BEIHIHMHBI, €IHHUIIEI
HU3MEpEeHHs, KOCMHYECKOe IIPOCTPAHCTBO, TUIAHETHI, 3BE3/61, CoHIIE.

Bronorust: dportocunres, npixanne, 6uocdepa, SKOCHCTEMA, MUHEPAIbHBIE YIOOPEHHS, MUKPOIJIEMEHTHI, MAKPOJIEMEHTEI,
MUTaTENbHEIE BEIIECTBA.

T'eorpadus: armocdepa, ruapocdepa, MHHEpaIIb], TOPHEIE IIOPOIbL, TOJIE3HBIC HCKOTIAeMBbIE, TOILUTBO, BOTHBIC PECYPCHL.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS HIPOI'PAMMBbI II0 XHMMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE pEe3yIbTAaThl OCBOEHHSA IIPOTPaMMBI OCHOBHOTO OOMIETO OOpa30BaHUs IOCTHTAIOTCS B XOJE
0o0y4eHUsI XMMHM B €IUHCTBE Y4YeOHOW WM BOCIHTATENFHON AEATEIBHOCTH B COOTBETCTBHH C TPaIUIHMOHHBIMH
POCCHHCKMMH COLMOKYJIbTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIME B OOIIECTBE MpaBUIaMH U
HOpPMaMH MOBE/ICHHS ¥ CIIOCOOCTBYIOT IPOIIECCaM CaMOIO3HAHMUS, CAMOPA3BUTHS M COLIMANIN3AIMN O0yYarOIIXCS.

JIn4HOCTHBIE pe3yNbTaThl OTPaXKalOT TOTOBHOCTh O0YYAIOIIMXCSI PYKOBOACTBOBATHCS CHCTEMOM MO3UTHUBHBIX
LIEHHOCTHBIX OPUEHTAIU{ U paclIpeHHe ONbITa AATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOro BOCHUTAHHUS

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KyJbTYpHOMY, HCTOPUYECKOMY M HAy4YHOMY HacIeIulo,
MIOHMMAHHS 3HAYCHUS] XUMHIECKOW HAayKH B JKU3HH COBPEMEHHOTO OOIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU
nHpopmanuei o mepesoBhIX TOCTIKEHUSIX W OTKPBITHSIX MHPOBOH M OTEUECTBCHHOW XHMHH, 3aHHTEPECOBAHHOCTH B
HayY4YHBIX 3HAHMAX 00 yCTPOWCTBE MHpa 1 00IIECTBA;

2) rpakIaHCKOr0 BOCIUTAHUA:

NIPEACTABICHNS O CONWANBHBIX HOPMax M NpaBWIax MEXKINYHOCTHBIX OTHONICHHH B KOJUICKTHBE,
KOMMYHUKAaTHBHOH KOMITETEHTHOCTH B OOILECTBEHHO IOJIE3HOH, y4eOHO-HCCIeI0BATENbCKOM, TBOPYECKONH B APYTUX
BUJIaX JIESATEJIbHOCTH, T'OTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOM JEATENbHOCTH MpPU BBIMOJHEHUH Y4YEeOHBIX,
MO3HABATENBHBIX 33714, BBINOJIHEHUH XUMUYECKUX JKCIEPUMEHTOB, CO3JaHWHM YUEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IIpoliecce 3TOH yueOHOIl JesaTenbHOCTH, TOTOBHOCTU OIICHMBAaTh CBOE
MOBEJICHUE W TOCTYIKM CBOMX TOBApHIIEH ¢ MO3MLIMK HPABCTBEHHBIX M IIPABOBBIX HOPM C Y4YETOM OCO3HAHUS
NIOCJIEACTBUI OCTYIIKOB;

3) LEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHYECKHE MPEACTaBICHNS O BEIIECTBE U XMMUYECKOH PEAKIUH, COOTBETCTBYIONINE COBPEMEHHOMY
YPOBHIO Da3BHTHS HayKH W COCTABISIONINE OCHOBY Ui TOHMMaHMS CYIIHOCTH HAy4YHOHW KapTHUHBI MHpA,
MIPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHSI IPUPOJIBI, B3aNMOCBS35X YEIOBEKA C MPUPOAHON CPeoH, O
POJIM XMMHU B TO3HAHWH 3THX 3aKOHOMEPHOCTEH;

MIO3HABaTEJIbHBIE MOTHBBI, HalpaBJCHHbIE HA IOJyYeHHE HOBBIX 3HAHWH MO XWMHH, HEOOXOAMMBIE JUIS
00BsSICHEHHUS HAOJIIOIAEMBIX MTPOLIECCOB U SIBJICHHIA, II03HABATEIbHOM, HHPOPMAIIMOHHOW U YUTATEIbCKOH KYJIbTYPHI, B
TOM YHCJI€ HABBIKOB CAMOCTOSATENBHONH paboThl ¢ Y4eOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPaTypoH, NOCTYIHBIMHU
TEXHUYECKUMU CPEACTBAMH HH(OPMAIIMOHHBIX TEXHOJIOTUH;

HHTEpeC K OOYYEHHIO M IO3HAHHIO, JIFOOO3HATENLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaM000pa3oBaHUIO,
MIPOEKTHON M MCCIIENOBATENBCKOM JEATENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHS OOydYeHHUS B
JabHEUTIIEM;

4) dopMupoBaHUs KYJbTYPHI 310POBbSI:

OCO3HAHHME LIEHHOCTH >KNW3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 37I0POBBIO, YCTAaHOBKH Ha 3JI0POBBIH
o0pa3 KM3HH, OCO3HAHWE IIOCIEJICTBUI M HENpPHUSATHE BPEIHBIX NPUBBIUEK (YIOTPEOJICHHS AJIKOTONS, HaPKOTHKOB,
KypeHHs), He0OX0IMMOCTH COOIOICHUS ITPaBMII O€30MIACHOCTH ITPH OOPAICHUH ¢ XUMHYECKHMH BELIECTBAMU B OBITY
U peasIbHOU JKHU3HU;

5) Tpya0BOrOo BoCIMTAHUSA:

HHTEpEC K TMPAKTHYECKOMY H3Y4YCHHIO Tpodeccwii M Tpyda pa3IMdHOTO pOJa, YBWKEHWE K TPYyAy H
pe3yiapTaTaM TpPYIOBOH JEATENHHOCTH, B TOM YHCIIE Ha OCHOBE NPHMEHEHHs INPEeIMETHBIX 3HAHHH 1O XHMMH,
OCO3HAHHBII BBHIOOp MHIMBUAYATHEHONH TPACKTOPHH MPOIOIDKEHUS 00pa3oBaHMS C YIETOM JIMIHOCTHBIX MHTEPECOB H
CcrocoOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, yCIIEIHOW MPO(heCCHOHATFHON NesITEIbHOCTH U
Pa3BUTHSI HEOOXOIUMBIX YMEHHUH, TOTOBHOCTh aIallTHPOBATHCS B MTPO(ECCHOHAIBHON Cpeae;

6) 9K0JI0rHYeCcKOr0 BOCIIHTAHMSI:

9KOJIOTMYECKH IIeIeco00pa3Hoe OTHOIIECHWE K NpUpOoJie KaKk HCTOYHUKY JKM3HM Ha 3emiie, OCHOBe e
CYIIECTBOBaHMUS, NOHMMAaHHE LIEHHOCTH 37I0POBOTO M Oe3omacHOro oOpasa >KH3HM, OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (PM3NYECKOMY M NCHXMYECKOMY 3/10POBBIO, OCO3HAHME IIEHHOCTH COOJIIO/ICHHS MPaBUII OE3011acHOTO
MIOBEICHHS IIPH PadOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUSIX, YTPOXKAIOLIUX 3J0POBBIO U JKU3HH JIIOJEH;

CHOCOOHOCTH TIPUMEHATh 3HAHUS, INOJydaeMble NMPHU W3YyYCHUH XHMUH, JUIS PEIICHHs 3ajad, CBA3AHHBIX C
OKpYXKalollel MPUPOJAHON Cpefon, IS TOBBIIMICHUS YPOBHS 3KOJOTHYECKOW KYJIBTYpPHI, OCO3HAHHS TJIOOAIBLHOTO
XapakTepa SKOJOTMYECKMX MpOOJIIEeM W IyTed MX pEHIEHHs MOCPEACTBOM METOAOB XHMHH, 3KOJIOTHYECKOTO
MBIIIJICHUSI, YMEHUS PYKOBOACTBOBATHCS M B [T03HABATEIbHON, KOMMYHUKAaTHBHON M COIATIBHON MIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanpenMETHBIX pPE3yJBTATOB BBIACISIOT 3HAUYMMBIE JUIl (OPMHUPOBAHUS MHPOBO33PEHUS
oOIeHayYHbIe MMOHATHS (3aKOH, TEOPHSs, MPUHIUI, THIOTe3a, (akT, CUCTEMa, MPOIecC, SKCIEPUMEHT U APYTOE.),
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KOTOPBIC HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX INPEAMETAaX W IO3BOJIIOT HA OCHOBE 3HAHUM M3 3THX
npeaMeToB (opMHpOBaTH MPEACTABICHHE O LEJIOCTHOM HAy4YHOW KapTHHE MHpa, M YHUBEpPCAIbHBIC ydIecOHBIC
JeWcTBHs  (TIO3HABAaTENbHBIC, KOMMYHHKATHBHBIC, pETYISITHUBHBIE), KOTOpBIE obecrmednBaioT (opmMupoBaHne
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYILECTBICHHUIO yIEOHOH AEeATETbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCATbHbIE YUeOHbIe JeiicTBHSA

Ba3oBble Jlornueckue AeicTBUA:

YMEHHSL HCIIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIICHUS INPH OCBOGHUM 3HAHUIl: pacKpblBaTh CMBICH
XMMHUYECKHX MOHSATHH (BBIACISTH X XapaKTEpHbIC NMPU3HAKH, YCTAHABIUBATH B3aHUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh MOHATHA Ul OOBSICHEHUS OTAENBbHBIX (DAKTOB M SIBJICHWI, BHIOMpATh OCHOBAaHHMS M KPUTEPUH IS
KIacCU(UKAMKM XMMHUYECKHX BELIECTB W XMMHUYECKUX PEaKLWH, yCTaHABIMBAaTh NPUYUHHO-CIICICTBEHHBIC CBSI3U
MEXAy OOBEKTaMH H3y4YEHHUS, CTPOMTH JIOTHYECKHE pacCyXIeHHs (MHAYyKTHUBHBIE, ICIYKTHUBHBIE, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKJIIOUCHHUS;

YMEHHE MPUMEHSATh B IPOIECCE MO3HAHWA MOHATHA (IPEIMETHbIE M METAIpPEIMETHBIC), CHMBOIMYICCKHE
(3HAKOBBIE) MOJEIH, HCIIOJB3yEMBIE B XHMHH, NPEOOpa30BBIBATh MIMPOKO NPHMEHSIEMBIE B XHMHH MOJEIbHBIC
MPE/ICTABICHUS — XUMHYIECKHUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUUecKast (hopMyJia U ypaBHEHHE XUMHIECKOH PEaKIin —
IOpH peIeHHH Yy4eOHO-TIO3HABAaTENbHBIX 3a/4ad, C Y4YETOM OTHX MOJENBHBIX IPEICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKU M3y4aeMBIX OOBEKTOB — XMMUYECKUX BEUIECTB M XUMHUYECKUX PEAKIHH,
BBIBJIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBA3HM M IPOTHBOPEUYUS] B M3YYaeMBIX IIPOIECCax H
SBJICHUAX.

Ba3oBble ucciegoBaTe1bCKie NeiiCTBUS:

YMEHUE HCIOJIb30BaTh MOCTABJICHHLBIC BONPOCHI B KAaUCCTBC MHCTPYMCHTA IMO3HAHUA, a4 TAKKEC B KauCCTBC
OCHOBBI 11 (I)OpMI/IpOBaHI/IH THUIOTE3BI 1O MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX cy>1</:[eH1/1171;

HpHOGpeTeHI/Ie OIIbITa MO MJIAHUPOBAHUIO, OpTraHU3alluu U NPOBCACHUIO YYCHUYCCKUX DKCIIEPUMCHTOB, YMCHUC
HaOJIOAaTh 32 XOJOM IIpOIEcca, CaMOCTOSATENBHO MPOTHO3MPOBATH €r0 pe3ysbTar, (hopMynmpoBaTh 0OOOIICHHS H
BBIBOJIBI 110 PE3YNIbTaTaM IIPOBEAEHHOTO OTIBITA, HCCIEOBAHMS, COCTABISTE OTUET O MPOJICTaHHON paboTe.

PaGora c undopmanueii:

yYMEHHE BBIOWpATh, aHAIM3UPOBATH W HMHTEPIPETUPOBATH HH(POPMAIMIO PpaA3NUYHBIX BUAOB U  (opm
NPE/ICTABIICHUS, T0Jly4aeMyl0 U3 Pa3HBIX UCTOYHHMKOB (HAay4YHO-TIOMYJISIpHAs JUTEpaTypa XUMHUECKOTO COIEp KaHus,
CrpaBoYHBIE T1OCOOMs, pecypchl MHTepHeTa), KPUTHYECKH OLEHHMBATh IPOTHBOPEUMBYI0O W HEZOCTOBEPHYIO
HHPOPMALHUIO;

yMEHHE MPUMEHATh Pa3IMYHbIe METOABI M 3aIPOCHI MPU MOUCKE U 0TOOpe MH(POPMAIMHM M COOTBETCTBYHOLIMX
JaHHBbIX, HeO6XOI[I/IMI)IX JJI BBITIIOJIHCHUS y‘Ie6HBIX M IIO3HABATCJIBbHBIX 3aJa4 onpe,uenéHHoro THIIA, HpHO6peTeHI/Ie
ompiTa B 00JAaCTH HCMOIB30BaHUA HH(GOPMAIIMOHHO-KOMMYHHUKAaTHUBHBIX TEXHOJIOTHH, OBJAACHHE KYJIbTYpOil
AKTUBHOT'O MCIOJIb30BAHUA PA3JINYHBIX TTOUCKOBBIX CHCTEM, CaMOCTOATECIBHO BI)I6I/IpaTI) ONITUMAJIbHYIO (bOpMy
MpeaACTaBJICHUSA PIH(i)OpMaHI/II/I 1 WUTIOCTPUPOBATH PEIIAEMBIC 3a/1a4X HECJIOXKHBIMH CXEMaMH, JUuarpaMmmamu, 1pyrumMmu
(hopmamu rpaduKu 1 UX KOMOWHALIASIMUY;

yYMEHHE WCIIOJIb30BaTh M AaHAIM3UPOBATh B IMpolecce Y4eOHOH M HMCCIIEAOBATENBCKON JIEATeIIbHOCTH
MH(OpPMALMIO O BIMSHUM IPOMBIIIJIEHHOCTH, CEIBCKOTO XO3SCTBA M TpPaHCHOpTAa HAa COCTOSHHE OKpPY)KaroIeH
HPUPOTHON CpeJIbL.

KoMMyHuKaTHBHBIC YHHBepcalIbHbIe yueOHbIe IeiiCTBAA:

yYMEHHs 33/1aBaTh BOIPOCH (B Xojae Juajora W (MiM) JUCKYCCHM) II0 CYIIECTBY OOCYXIaeMOW TeMbl,
(hopMynHpOBaTh CBOM MPEIOKESHHUS OTHOCUTENBHO BBITIOJTHEHUS MTPEITIOKEHHON 3a1a4H;

YMEHUA NPCACTABIATH IMOJYUYCHHBIC PE3YyJIbTaThl MO3HABATEIBbHOMN ACATCIIBHOCTU B YCTHBIX W IMMCBbMCHHBIX
TCKCTax; JA€JaTb NPE3CHTAIIUIO PE3YJIbTATOB BBLINNOJIHCHUA XHUMHYCCKOTO JKCIICPUMEHTaA (na6opaTopHoro OIIbITA,
7a00paTOpPHOH pabOTHI MO UCCIIETOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

YMEHHSI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIHHON M HCCIIEOBATEIECKOM
JIeITeNIbHOCTH TIPU PELICHUH BO3HUKAIOIIUX MPo0JIeM Ha OCHOBE Yu€Ta OOLIMX MHTEPECOB M COTJIACOBAHMS MO3HMILIUH
(obcyxnenus, oOMEH MHEHHMSMH, «MO3TOBBIE IUTYPMBD), KOODAWHALMS COBMECTHBIX JEHCTBHUI, OIpejaeneHue
KPHUTEPHEB 110 OIIEHKE KayeCTBa BHIOJHEHHON padoOTHI U ApYTHE).

PeryasTuBHBIC yHHBepcalbHbIe yu4eOHbIC JeiCTBHA:

YMEHHE CaMOCTOSTENILHO ONPEAENATh LEeNU AESITEeNbHOCTH, INIAHUPOBATh, OCYLIECTBISTh, KOHTPOIUPOBATh U
IpU HEOOXOANMOCTH KOPPEKTUPOBATH CBOIO JIESITENBHOCTh, BHIOMpaTh Hambojee 3((PEeKTHBHBIE CIOCOOBI PELIEHHS
y4eOHBIX W TTO3HABATEIbHBIX 3a7ad, CaMOCTOSATEIBHO COCTAaBIATH WJIM KOPPEKTUPOBATH NMPEIJIOKCHHBIH alropuTM
JIEHCTBUH TpU BBITIOJHEHUH 3aIaHU C YIETOM TOJyYIEeHHUsT HOBBIX 3HAHUH 00 M3ydaeMbIX 0OBEKTaxX — BEIIECTBaX M
pEaKIisIX, OLECHMBATh COOTBETCTBHE MONYYEHHOTO pE3yibTaTa 3asBICHHONW LENH, YMECHHE HCIOIb30BaTh U
aHAIM3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B yCIOBUH 3a1aHAN.

HNPEIMETHBIE PE3YJIbTATBI
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B cocraBe mpeaMeTHBIX Pe3yJbTaTOB IO OCBOCHUIO OOS3aTENBFHOTO COMACPKAHWS, YCTAHOBIICHHOTO JaHHON

(benepanpHO pabodelt IPOTrpaMMOi, BEIIEISAIOT: OCBOCHHBIE 00YJaIOMIMMUCS HAayYHBIE 3HAHWUSA, YMEHUS U CIIOCOOBI
JefcTBUH, cnenuduueckue Ui IPEeAMETHOH 00J1acTH «XHMUS», BUIBI ASSTEIBHOCTH N0 IOJYYCHHUIO HOBOTO 3HAHMS,
€ro MHTEPIPETANH, IPeOOPa30BaHHIO H IPHMEHEHUIO B Pa3JIMYHBIX YYSOHBIX H HOBBIX CUTYaIHsX.

K koHmy oOydenuss B 8 Kiacce mpeaAMETHBIE pE3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh

c(hOpMHUPOBAHHOCTE Y OOYUAFOIINXCS YMEHHIHA:

PacKphIBaTh CMBICI OCHOBHBIX XHMHUECKUX MOHSATHH: aTOM, MOJEKyJa, XUMHYECKHH 3JIEMEHT, NPOCTOe
BEIIECTBO, CJIOKHOE BEIECTBO, CMech (OJHOpPOJHAs W HEOJHOPOAHAs), BAJIECHTHOCTb, OTHOCHUTENbHAS
aTOMHass ¥ MOJIEKyJNspHas Macca, KOJMYECTBO BELIECTBAa, MOJb, MOJIApHas Macca, MaccoBas dO0Js
XMMHUYECKOTO 3JIEMEHTa B COCAMHECHUH, MOJLSIPHBIA OOBEM, OKCHA, KHCIIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHULATEIEHOCTD, CTENEHh OKHCIICHHS, XUMUYECKasl Peakiys, KIacCUPUKALM Peakui: peakuuu
COCAMHEHUS, PEaKUMM DPa3JIOKCHMs, PEaKLUUH 3aMELICHUs, PeaklUu OOMEHa, 3K30- M IHJOTCPMHYECKHUE
peaxmmH, TeryoBoi ekt peaknuu, SAPO aTOMa, SISKTPOHHBINA CIIO aToma, aTOMHas OpOMTalb, paanyc
aTOMa, XMMHYECKasl CBSI3b, MOJISIpHAs U HEIMOJIApHAsl KOBAJEHTHAs CBSI3b, HIOHHASI CBSI3b, MOH, KATUOH, AaHHUOH,
pacTBop, MaccoBasi OIS BelecTBa (MPOICHTHAS KOHIICHTPAIINs) B PAaCTBOPE;

® WIIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN M MPUMEHATH 3T MOHATHUS NPU ONMHCAHUU
BELLECTB U UX NMpEBpallCHUl;

® 1ICTI0JIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JUIsSl COCTaBJIeHHsI ()OPMYJl BELIECTB M YPaBHEHMH XHUMHUYECKHX
peaxkuuii;

® OIpE/IeNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHMAX, CTEICHb OKUCIICHHS 3JEMEHTOB B
OMHApHBIX COCNUHEHHSX, IPUHAIICHKHOCTh BEUIECTB K OIPENeNEHHOMY KJIAacCy COEIMHEHHH II0
(dbopmynam, BUJ XUMUUECKOH CBsI3U (KOBaJEHTHAS! U MOHHAS) B HEOPTAHUYECKUX COETMHEHHSX;

e packpbiBaTh cmblcn llepuogunyeckoro 3akona JI. W. MenzaeneeBa: [OE€MOHCTPUPOBAaTh IMOHUMAaHUE
MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMUMMUYECKHUX 3JEMEHTOB OT MX NOJokeHus B Ilepumonmueckoii
CHUCTEME, 3aKOHOB COXPAHEHUS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO yYEHUS,
3aKOHa ABOTaJipo;

® OIMMCHIBAaTh M XapaKTepHU30BaTh TaONUUHYIO (GopMmy [lepromndeckoil CHCTEMBI XHUMHUYECKAX 3JICMEHTOB:
pa3iHYaTh MOHSTHS «TJaBHas moArpynma (A-rpymma)» U «mododnas moarpymmna (b-rpymma)y», maneie u
OoJIbILIE TEPUO/IbI, COOTHOCUTh 0003HAUEHHs, KOTOpble UMeroTcsl B Tabnuie «[lepuoauueckas cucrema
xuMudeckux ayiemeHToB JI. M. MenneneeBa» C UYHCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS AaTOMOB
XMMHUYECKHX D3JIEMEHTOB (COCTaB W 3apsa sapa, oOIee YHCIIO 3JEKTPOHOB M paclpelelieHHe HX II0
AJIEKTPOHHBIM CJIOSIM);

® KJIaCCU(HULIUPOBATH XUMHUYECKUE IIIEMEHTBI, HEOPraHMYECKHE BEIIECTBa, XUMHUYECKHE PeaKLuu (110 YUCITY U
COCTaBy yYaCTBYIOIIHX B PEAKIIMU BEIIECTB, IO TEIIIOBOMY 3(dexTy);

® XapaKTepHu30BaTh (OMUCHIBATh) OOIINE XMMUYECKHE CBOMCTBA BEUICCTB PA3IMYHBIX KIACCOB, TOATBEPKIAs
ONMCAaHKUE IPUMEPAMHU MOJIEKYJIAPHBIX YPaBHEHUI COOTBETCTBYIOLMX XUMUUECKUX PEAKIIMIA;

® IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kad€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
MIPOTEKAHUS XUMHUECKHUX MPEBPAIICHUN B PA3IMYHBIX YCIOBHSX;

® BHIUUCIISTh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JIOJIF0 XUMHUYECKOTO
ameMeHTa 1o (opMysie COSAMHEHHs, MAacCOBYIO JIONIO BEIIECTBA B PAacTBOPE, NMPOBOAWUTH PACUETHI MO
YpaBHEHHIO XUMHYECKON peakIum;

® IPUMEHATH OCHOBHBIE OTIEPALINU MBICIIUTEIFHON IEATEIFHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 00001IIeHNE,
CHCTEMATH3alNI0, KJIACCH()UKALNIO, BBISBICHHE IPUYMHHO--CIEJACTBEHHBIX CBS3eH — IS H3y4YCHHS
CBOMCTB BEIIECTB M XUMHYECKUX PEaKINi, €CTeCTBEHHO-HAyYHBIE METOIBI TIO3HAHHUS — HaOIIOZCHUE,
HM3MEpeHue, MOJISINPOBAHNE, SKCIIEPUMEHT (peaNbHBIA M MBICIICHHBIN);

® CJe/I0oBaTh IPaBWJIAaM TOJIB30BAHUS XUMHYECKOW IOCYHO0H M J1abopaTOpHBIM 00OpYyJOBaHHEM, a TaKxke
npaBWJiaM OOpAILEeHUs C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKIHSIMH IO BBIIOJIHEHHIO JJAOOPATOPHBIX
XMMHUYECKHX OIBITOB IO MOJYYEHHIO M COOMpPaHMIO Ta3000pa3HBIX BELIECTB (BOAOpPOJA M KUCIOPOAA),
IIPUTOTOBJICHHUIO PACTBOPOB C OMNPEAEIEHHON MacCOBOM 0JIE PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
MIPOBOJUTh XUMHUECKUE IKCIIEPUMEHTHI [0 PACcO3HABAaHUIO PACTBOPOB LIENOYEH M KUCIOT C MOMOILBIO
WHJIMKATOPOB (J1akMyc, GpeHondTaleH, METHIOPAHK U IpyTHe).

K xonrmy oOydeHmss B 9 kJacce TpeAMETHBIE pe3yiabTaThl Ha 0a30BOM YpOBHE JMOJDKHBI OTPaXaTh

chopMHUpPOBAaHHOCTH y 0OYJAFOIIUXCS YMEHUH:

® PacKpHIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHN: XUMHUYCCKHHA 3JIECMEHT, aTOM, MOJICKYJa, HOH, KATHOH,
aHWOH, TIPOCTOE BEIIECTBO, CJOXHOE BEIIECTBO, BAJICHTHOCTH, 3JEKTPOOTPHUIATEIBHOCTH, CTETICHBb
OKHUCIICHHS, XUMUYECKasi PEaKIus, XUMHYECKas CBS3b, TEIIOBOM 3(P(EKT peakIiuu, MOJb, MOJSPHBINA
00BEM, PacTBOP, 3JCKTPOIMTHI, HEIICKTPOJIUTHI, ICKTPOIUTUHUCCKAS TUCCOIMAIUS, PEAKIUH UOHHOTO
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oOMeHa, KaTaau3aTop, XUMHUECKOEe paBHOBECHE, 0OpaTHUMbIe M HEOOPAaTUMBIE PEaKIMH, OKHCIUTEIHHO-
BOCCTAaHOBUTENBHBIE PEAKIIMH, OKHCIUTENb, BOCCTAHOBUTEIND, OKUCIEHUE U BOCCTAHOBJICHUE, AIJIOTPOIINS,
aM(pOTEepHOCTh, XUMHUUYECKasI CBS3b (KOBAJICHTHAs, MOHHAS, METAILIHMYECKAsl), KPHCTAINTMYECKasi pemeTka,
KOppO3Usl METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW PEAKLUH, NPEAEIbHO OMYCTHUMAasl KOHLIEHTPALMS
IIJIK BemecTBa;

® WJITKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX TOHSATUH M NPUMEHATH 3TU MOHATUS NIPU ONHUCAHUU
BELIECTB U UX MPEBPAILICHUH;

® ICIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY ISl COCTaBJCHHsS (OPMYJ BEHICCTB W YPABHEHUH XUMHUYCCKUX
peakuii;

® OIpEeNETsITh BAJICHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX DOJEMEHTOB B COCIMHEHUSX Pa3IUUYHOTO
cocTaBa, NPUHAUICKHOCTh BEIIECTB K ONPEHSNIEHHOMY KJIAacCy COCAMHEHHMHA 10 QopMynam, BUI
XUMUYECKON CBsI3U (KOBaJICHTHAs, MOHHAs, METaJlInyeckas) B HEOpraHMUECKUX COCIMHEHUSX, 3apsil HOHA
0 XUMHUYECKOW (opMyie, XapaKTep CpeAbl B BOJHBIX PAacTBOPAX HEOPTaHWYECKUX COCIMHEHHH, THII
KPUCTAITMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMmbica Ilepuonnyeckoro 3akonHa JI. M. MenpeneeBa W JEMOHCTPUPOBATh €ro NOHHMAaHUE:
OTHCHIBATh M XapaKTepU30BaTh TaONM4HYyI0 Qopmy [lepromanmdeckoil CHCTEMBI XHMHUYECKHX SJIEMEHTOB:
pa3nnyaTh MOHATHUS «TJIaBHas moarpymma (A-rpymnma)» u «mobounas nmoarpymmna (b-rpymnma)y, Maneie u
OoNpIIME TMEPHOMAbI, COOTHOCHTH O00O3HAUCHHS, KOTOPhIC HMEIOTCA B MEPUOIUYCCKON Tabmuie, ¢
YHCIIOBBIMU XapaKTEPUCTHKaMHU CTPOSHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj siapa, oduiee
YHCIIO 3JICKTPOHOB U paclipeiejeHUe UX MO 3JIEKTPOHHBIM CJI0SIM), OOBSCHSTH OOIINE 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCIMHEHUH B Tpejesiax MallbiX MEPHUOA0B U TJIABHBIX MOATPYIII C
Y4E€TOM CTPOCHHUS UX aTOMOB,

& KJIaCCH(PUIUPOBATh XMMUYECKUE JIEMEHTBI, HCOPTaHMUYSCKUE BEIIECTBA, XMMUYECKUE PEaKIiu (10 YHCIY U
COCTaBy YyYaCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY O3(PQEKTy, 10 H3MCHEHHUIO CTeIeHeH
OKHCIICHHUS XUMHUYECKUX AJIEMEHTOR);

® XapaKTepu30BaTh (OMICHIBATh) OOMIMEe M cHenu(pUIecKHe XUMHYECKHE CBOHCTBA MPOCTHIX W CIIOXHBIX
BELIECTB, MOATBEPXKAAsl ONMCAHUE MPUMEPAMU MOJEKYJSPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHUUECKHUX PEaKIIMii;

® COCTABJIATh YPaBHEHHs 3JCKTPOJUTUYECKOH AHMCCOLMANMK KHCJIOT, INeJode M cojed, NOJHbIE WU
COKpamI€HHbIE YypaBHEHUS peaKIuii HWOHHOTO OOMEHa, VYpaBHEHUs PpEaKIHid, MOJITBEPKIAIONTNX
CYIIIECTBOBaHNE T€HETUIECKOH CBSI3M MEX/y BEIIECTBAMH Pa3INYHbIX KIaCCOB;

® DacKpbhIBaTh  CYIIHOCTh OKHCIMTEIBbHO-BOCCTAHOBHUTENBHBIX  PEAKIUIl  TOCPEICTBOM  COCTaBICHHA
JIEKTPOHHOTO OaaHca 3THX PeaKIuii;

® IPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3ZMOXKHOCTH MPOTEKAHMSI XUMUIECKIX
MPEBPALICHUH B Pa3IMUHbIX yCIOBUSIX;

® BBIYUCIIATh OTHOCUTEJIBbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJI0 XUMHUYECKOIO
JjeMeHTa 1o (opMylie COCOMHEHUS, MAacCOBYIO JIONIO BEIIECTBA B PACTBOPE, MPOBOIHTH PACUETHI IO
YPaBHEHHIO XUMUYECKOW pEaKHy;

® COONIOIaTh TIpaBWJIA TIOJNB30BaHUS XUMHUYECKOW MOCYIOW W JIA0OpaTOPHBIM OOOPYHOBAaHHEM, a TaKXKe
MpaBmiia OOpaIeHUs] ¢ BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIMSIMH TI0 BBITIOJHEHUIO JIAOOPATOPHBIX
XAMHWYECKHX OIBITOB IO MOJIYYCHHUIO W COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTJIIEKHCIIOTO
rasa);

® IPOBOJIUTh PEAKIH, TOATBEPKAAIOIINE KAueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB: paclo3HaBaTh
OTIBITHBIM ITyTEM XJIOPHI-, OpOMUA-, HOAUA-, KapOoHAaT-, PpocdaTt-, CIIuKaT-, Cyab(ar-, THAPOKCHUI-HOHEI,
KaTHOHBl aMMOHHSI W HMOHBI HW3YYCHHBIX METa/UIOB, TNPUCYTCTBYIONIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

® IPUMEHSATH OCHOBHEIC OIIEPAIlUH MBICIUTEIFHON NESATEIBPHOCTH — aHAIN3 M CHHTE3, CpaBHEHHE, 0000IIeHuE,
CUCTEMAaTH3alliio, BBISABICHUE NPUYUHHO-CJIEICTBEHHBIX CBS3€M — Uil WM3Y4YeHHs] CBOWCTB BELIECTB M
XUMHYECKHX pPEaKIHH, CCTeCTBCHHO-HAyYHBIE METOIBl IIO3HAHWSA — HAOJIOJICHUE, W3MEpCHUE,
MOJICIIUPOBAHKE, IKCIIEPUMEHT (peabHbIA U MBICIICHHEIH ).
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TEMATHUYECKOE INTAHUPOBAHUE

8 KJIIACC
KonugectBo yacos
Kontpo-
Nen/m | HauMeHOBaHue pa3/iesioB U TEM MPOTrPaMMBbl [paxTn- ICKTPOHHEIC (1wihpoBHIC)
o0pazoBaTesbHbIE PECYPCHI
Bcero | nbHbIE YECKUE
paboTsl
paboTsI
Paznen 1. [lepBoHavasbHble XUMUYECKUE TTOHITHS
11 XuMus — BaKHas 00J1aCTh €CTECTBO3HAHMS U 5 5 bubamorexa [TOK
' MPaKTHYECKOW ESTSILHOCTH YeIOBeKa https://m.edsoo.ru/7f41837¢
bubamorexa [TOK
1.2 BemecTBa 1 XuMHU4eCKUe peakiuu 15 1 https://m.eds00.ru/7f41837¢
Hroro no pasnery 20
Paznen 2. Baxkneiinne npencTaBUTENN HEOPTaHUYECKUX BEIIECTB
bubamoreka [TOK
21 Bozayx. Kucnopon. [Tonstre 06 okcumax 6 https://m.edso0.ru/7f41837¢
bubnnorexa [IOK
2.2 Bogopoa.IlonsTHE 0 KHCIOTaX M COISIX 8 1 https://m.edso0.ru/7f41837¢
bubnuorexa [IOK
2.3 Boma. PactBopsr. [ToHsATHE 00 OCHOBaHUSIX 5 1 1 https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 11 1 1 bubamnoreka [JOK
' COEIMHEHUN https://m.edsoo.ru/7f41837c
HUroro no paznmery 30

Paznen 3. Ilepuoanueckuii 3akoH u [lepuonndeckas cucreMa XuMHIeCKux snemeHToB 1. U.

aTOMOB. XuMH4YecKas CBI3b. OKHCIUTEILHO-BOCCTAHOBUTEILHEIC peakunun

MengeneeBa. CTpoeHue

ITepuoanueckuii 3axoH u Ileproguueckas

Bbubnuoreka [IOK

3.1 cucTemMa XuMuieckux anementosn /. . 7 hitps://m.eds00.ru/7f41837¢
Mengene-eBa. CTpoeHue aroma E— :
32 Xumudeckas cBsizb. OKUCIUTEIHHO- 8 1 Bbubaunorexa [IOK
) BOCCTaHOBHTEJBHBIE PEAKIINT https://m.edsoo.ru/7f41837c
Bbubaunorexa [IOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PeseDpBHOE BhE 3 Bubmuorexa [TOK
PBHOE BpeMA https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIIACC

KonngectBo wacos
OnexTpoHHBIE (IU(POBHIE)
Nen/m | HammeHoBaHMe pa3aesoB M TEM IPOrPaMMBbI Konrpo- | Ilpaktn-
00pa3oBaTeIbHBIE PECYPCHI
Bcero = nbHBIC YecKue
paboTsl paboTsl
Paznen 1. BemecTBo 1 XMMHYeCKHE PeaKLIUU
[ToBTOpenue u yriyOieHne 3HaHU OCHOBHBIX bubanorexa [JOK
11 1
paszenoB Kypca 8 Kimacca https://m.edsoo.ru/7f41a636
[oBTOpenue u yriyOineHne 3HAHUH OCHOBHBIX Bubmmorexa [IOK
1.2 4
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLIUALIMSL. bubamoreka [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B pACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTannsl ¥ UX CO€AMHEHUS
21 O061ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubanorexa [JOK
' anemenToB VIIA-rpymnmsl. ["anoreHst https://m.edsoo.ru/7f41a636
06
22 aneviron VIArpynm. Cepan et 6 bGorexa LIOK
' TPYTHEL P https://m.edso00.ru/7f41a636
COCANHEHUS
vy | | 7 . oo
. MEHTOB V A-TPYIIIIBL. T U UX
" Py ’ P https://m.eds00.ru/7f41a636
COCMHEHUS
0o
24 anevimon IVApynm. Yrnepoxn 5 1 o DiGmewalioK
' . FPYIHBL post https://m.edso00.ru/7f41a636
KPEMHHI ¥ NX COeTMHEHHS
Hroro no paszneny 25
Pasgen 3. MeTaimibl 1 UX COEIUHEHUS
Bbubnuoreka [IOK
3.1 7 4
O6mmze GEOKCTBA METAIIOR https://m.edso0.ru/7f41a636
bub6 OK
3.2 BakHeime MeTajuibl U UX COCIUHEHUS 16 1 2 htlipgl;ll(;r:.(?elijasi.ru 17§414636
Hroro no pazneny 20
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Paznen 4. Xumus u okpysKaromias cpena

41 BemecTBa 1 MaTepuaibl B )KU3HH YETOBEKA 3 bubmmotexa OK
: m p https://m.eds00.ru/7f41a636
HUroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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ITOYPOYHOE ITJTAHMPOBAHUE

8 KIIACC
KonnuectBo yacos
N;') Tema ypoxa Konrpo- | IlpakTn- I[:Tae fge:;(l))o:}éme Hﬂeq)p::mz
i Bcero | nbHBIE YecKue HayHeHIA Pa3OBATEIILHBIC PECYPCET
paboTel | paboThI
1 [Ipenmer xumun. Pors xumun B )KU3HA 1 0 0 04.09 Bubnmoreka IIOK
yenoBeka. Tena u BemecTna ' https://m.edsoo.ru/ff0d210c
bubanoreka [JOK
2 II 1 0 0 04.09
OHATHE O METOJIaX MO3HAHUS B XUMHUHU https://m.edsoo.ru/ffod227e
[Mpaktuyeckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOPUU U IPHUEMBI 1 0 1 11.09 bubnuoreka [IOK
obparteHus ¢ J1abopaToOpHbIM ' https://m.edsoo.ru/ff0d23dc
00opyIoBaHAEM
4 Yuctele BemecTsa 1 cmecH. CriocoObl 1 0 0 11.09 Bubnmoreka IIOK
pasjeneHus cMecen ' https://m.edsoo.ru/ff0d26ca
IT 02
5 «I?::T: ZeCK: Sc[: p:f;’ ”Tez]\; epe 1 0 1 18.09 brbmmorexa LIOK
HHE cMecel (Ha mpum .
Aei N pHMep https://m.edsoo.ru/ff0d28c8
OYUCTKH [TOBAPEHHOU COJIN)»
Bubnuoreka IIOK
6 AATOMBI H MOIICKYJIb! . 0 0 18.09 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE JIEMEHTHL. 3HAKH 1 0 0 25.09 Bubnnoreka IJOK
(CHMBOJIBI) XUMHUYECKHX 3JICMEHTOB ' https://m.edsoo.ru/ff0d2be8
Bbutnuoreka IIOK
8 II 1 0 0 25.09
POCTBIC H CHOMHBIC Bettieetna https://m.edsoo.ru/ff0d2a6¢
Bbutnuoreka IIOK
9 A - 1 0 0 02.10
TOMHO-MOJIEKYJIIPHOE yIEHHE https://m.edsoo.ru/ff0d2d50
10 Xommscorss dopuse Brenmeen 1 0o opap  Bioworsallok
c OpMyJia. CHTHOC ' https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMEHTOB
OTHOcHUTEIbHASI aTOMHAs Macca. bubnumoreka [JOK
11 1 0 0 16.10
OTHOCHTEbHAS MOJICKYIISIPHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10151 XHMHYECKOTO 3JIEMEHTa 1 0 0 16.10 Bubnmoreka IIOK
B COCIIMHEHHN https://m.edsoo.ru/ff0d350c
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KomnuecTBo BemecTBa. Mouib.

Bbubnnorexa [IOK

13 23.10
MosipHas Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYIECKUE SIBICHUS. 23.10 bubaunoreka [JOK
XUMHUYeCKas peaKiusi ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKH U YCIOBHUS MPOTEKAHUS 07.11 Bubmmorexa IIOK
XUMUYECKHX PEaKInit ' https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUS MaCCHI BEIIECTB. 07.11 Bbubnnorexa [JOK
XHUMHYECKUE YPaBHEHHS ' https://m.edsoo.ru/ff0d3b88
. Brruncienust KomuecTBa, Macchl ) " BuGmorexa LIOK
Bemecnuaa M0 YPaBHEHUSIM XUMHUECKHUX . https://m.edsoo.ru/ff0d5708
peakuuii
18 Eﬁccnnnqe)giust);zﬁ:{?aKT;ﬁ:aK;Z 14.11 Bubmmorexa [1OK
% P ’ HHCHI, ' https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 2/}[1 ikffioiziogggq eef;: " 2g1y ~ Duomorexa LOK
1 Anet: o ' https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HaHUN
20 Kontpomnsnas padora Nel mo teme 98.11 Bubnuorexa IIOK
«BelriecTBa 1 XUMHYECKUE PEAKIIUAI» ' https://m.edsoo.ru/ff0d4290
| e G pp  Bromoren 0K
Ay e ' https://m.edsoo.ru/ff0d448e
npocTtoe Benectso. O30H
. Smnqecxnf u X:ane;:lme CBOlicTBa 1o BuGmorexa [IOK
HCHIOPONa PEAKIIH OXHCICHH, ' https://m.edsoo.ru/ff0d4614
ropenue). [lonsatue 06 okcumax
’s C;6O:0:I§ nonyqucl)/m Knclopoonca B 1 BuGmuorexa LIOK
TOPHUU ¥ HPOMBIILICHHOCTH. .
Habopatop P . https://m.edsoo.ru/ff0d497a
IIpumenenue kuciaopona
TemoBoi 3¢ dekT XuMHIeCcKoH
peakuuu, IMOHATUE O TEPMOXUMHUYECKOM bubnnorexa [JOK
24 11.12
YpaBHEHHH, 5K30- U SHIOTCPMHUUYECKHUX https://m.edsoo.ru/ff0d4790
PpeaKIusIx
55 Saprmenne sosape, cnosat e 1g1p  Brmorera LOK
rpSI3HEHHE B Xa, CII BI €T .
P AR https://m.edsoo.ru/ff0d4c4a
MPe0TBPALCHUS
IMpakTuyeckas padbora Ne 3 o Teme BuGmorexa LIOK
26 «ITonyuenue u cobupanue KUCIopoia, 18.12

H3Yy4YCHUC €TI0 CBOICTB»

https://m.edsoo.ru/ff0d4ae2
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Bonopon — snemeHT u pocroe

Bubnmoreka IIOK

27 25.12
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 ®dusnyeckue 1 XMMHUYECKHIE CBOWCTBA 25 12 Bbubnanoreka [JOK
BojJopoja. [IpuMeHeHre Bomopoaa ' https://m.edsoo.ru/ff0d4dd0
Bubnmoreka IIOK
2 II 15.01
9 OIATHE O KHCTIOTAX H COTAX 50 https://m.edsoo.ru/ff0d50d2
30 CriocoOBbI TToSTy4eHns BOIOPO/a B 15.01 Bbubmmorexa [IOK
1a00paTopuu ' https://m.edsoo.ru/ff0d4dd0
IT 04
i . ﬁaKTI/I‘IeCKaH pagom Ne 4 o Teme - BrGmiorexa LIOK
OJYHICHHE M CODHPAIHE BONOPOLa, ' https://m.eds00.ru/ff0d4f42
U3y4YCHHUE €r0 CBOWCTBY»
32 MonsipHblii 00BEM Ta30B. 3aKOH 22 01 bubnuoreka [IOK
ABoraapo ' https://m.edsoo.ru/ff0d542e
I poy DO Ox
B My ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HITH 00BEMY
" Broruucnenus 06I;I)éM0B ra3os IO ) 2001 Bumorexa LIOK
ypa],s,HeHmo peartuti Ija OCHOBE 3aioma ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHHUH Ia30B
35 dm3yeckrue U XUMHUISCKHE CBOMCTBA 05.02 Bubnuoreka IIOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHsarue 00 05.02 Bubnnoreka IJOK
UHNKATOpax ' https://m.edsoo.ru/ff0d59e2
- Boga xak pacTBopuTes. HaCII\I/[HleHHI)Ie o Bunorexa LIOK
W HEHACBIIIEHHbIE PacTBOpbL. MaccoBast . https://m.edsoo.ru/f0d5b40
JIOJIsl BELIIECTBA B pacTBOpe
[IpaxTrueckas padora Ne 5 mo Teme
«[IpuroroBneHue pacTBOPOB C Bubnmoreka LIOK
38 . . . 12.02
ompeIeIEHHOW MacCOBOU JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 Konrponbnas padbora Ne2 mo teme 19.02 Bubnmorexa LIOK
«Kucmopoa. Bogopos. Boma» ' https://m.edsoo.ru/ff0d6342
OKcHJIBI: COCTaB, Kiaccu(UKAIINS, Bbutnuoreka IIOK
40 19.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[MonyueHue u XUMHYECKHE CBOWCTBA BuGmiorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX 26.02

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHOBaHUS: COCTaB, Kiaccu(uKaIms,

Bbubnnorexa [IOK

42 26.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyyeHne 1 XMMUYECKHE CBOUCTBA 05.03 bubaunorexa [JOK
OCHOBaHUi ' https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTaB, kiaaccupukars, Bbubnnorexa [JOK
44 05.03
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [omy4yerne 1 XMMHUYIECKHE CBOWCTBA 12.03 Bubmmorexa IIOK
KHUCJIOT ' https://m.edsoo.ru/ff0dfee2
I bl I1 YCHUA, XUMHUY 151 .
. v ’ https://m.eds00.ru/00ad9474
CBO¥icTBa
[MpakTuyeckas pabora Ne6. Pemenue
47 SKCIIEPUMEHTAJIBHBIX 3a71a4 10 TEME 19.03 bubanorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHX ' https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'enernyeckas cBsA3b MEXAY KJIacCaMu 19.03 bubanorexa [TOK
HEOPTaHWYECKUX COEUHEHUI ' https://m.edsoo.ru/00ad9a50
bubnnorexa [IOK
49 06006 i 02.04
00IIEHUE W CHCTEMAaTH3aIUs 3HAHUI https://m.eds0o.ru/00ad9ch?
5 | "Gensmoe omcees peaprasmenss o200 Bumorera LOK
. P ' https://m.edsoo.ru/00ad9ela
COCTMHEHUH
[epBbIe MOMBITKY KITacCHDUKAITIT
51 €CKHUX 3JIeMeHTOB. 1o eo 09.04 Bubmmorexa IOK
XUMHUY nx MCHTOB. HATHU .
i https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHbIX 2JIEMEHTOB
n N
€PUOTUYCCKUI 3aKOH U BuGmuorexa LIOK
52 [lepronmdaeckas cucTeMa XMMUYECKUX 09.04
https://m.edsoo.ru/00ada52c
anemenToB JI. . Menneneena
Bbubaunorexa [IOK
IT 16.04
53 CPHOAEL, IPYIIIEL, HOATPYIIH 6.0 https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. CocTaB aTOMHBIX 16.04 Bubmorexa [IOK
snep. M30Tomst ' https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX o6onoqe1<v BuGmiorexa LIOK
55 aTOMOB 2yieMeHTOB [lepuonnieckoit 23.04
https://m.edsoo.ru/00ada6bc
cuctemsl [{. . MenneneeBa
XapakTepucTHKa XUMUYECKOTO
56 p p 93.04 Bbubnnorexa [IOK

9JIEMEHTA MO €0 IOJIOKECHUIO B
Ilepuonuueckoii cucteme J1. 1.

https://m.edsoo.ru/00ada824
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Menneneesa

3nauenue [lepuoanyueckoro 3akoHa ajst

57 pa3BuTHs Hayku U npaktuku. . H. 1 30.04 Bubnmoreka [IOK
MenneneeB — yu€HbIi, IEAAror u ' https://m.edsoo.ru/00ada96e
rpakaaHUH

58 DIEeKTPOOTPHUIIATENEHOCTS AaTOMOB 1 30.04 Bubmmorexa [IOK
XUMHUYCCKHX 3JIEMEHTOB ' https://m.edsoo.ru/00adaab8

Bubnmoreka IIOK
u 1 7.

> O XHMITCCKas eoish 07.05 https://m.edso0.ru/00adac34

60 KoBanenTHas nossipHast XUMHU4ecKas 1 07.05 Bbubnuoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8

61 KoBaneHTHas HemoyIApHAs XUMHUYECKas 1 14.05 Bubnuoreka [IOK
CBA3b ' https://m.edsoo.ru/00adaab9

Bubnmoreka IIOK

62 Crener oKncaeHi ! 14.05 https://m.edsoo.ru/00adae28

63 OKHCIUTENBHO-BOCCTAHOBUTEIBHBIC 1 19.05 Bubnuoreka [IOK
peaxkuuu ' https://m.eds00.ru/00adb076

butnuoreka IJOK

64 OKHCIATENN U BOCCTAHOBUTEITN 1 19.05 https://m.eds00.ru/00adb076

65 KontponsHas padora Ned mo teme 1 20.05 Bubmmorexa [IOK
«Ctpoenue atoma. XUMHYECKas CBS3b) ' https://m.edsoo.ru/00adb486

66 PeseprHsbIil ypok. O600meHwe 1 1 20.05 Bubmmorexa [IOK
cUCTEMATH3aIMs 3HAHUI ' https://m.edsoo.ru/00adb33c

67 Pe3zepBHblii ypok. O6001mIeHNE 1 1 21.05 bubnuoreka [JOK
CHCTEMATH3aLKs 3HAHUH ' https://m.edsoo.ru/00ad9ch2

68 PeseprHsbIil ypok. O600menue n 1 21.05 Bbu6mmorexa IIOK
cHcTEMAaTH3als 3HAHUI ' https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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9 KJIIACC

KommaecTBo gacoB

Ne n/n | Tema ypoka Kontpo- | Ilpaktu- Hlata ICKTPOHHEIC UHPPOBEIC
Bcee W3ydeHUs | oOpa3oBaTeNbHBIC PECYPCHI
JIbHBIC YEeCKHUe
TO
paboTsl | paboTHI
II i .
€pUOANYECKUI 3aKOH BuGmiorexa LIOK
1 [lepnonnueckas cucrema Xumudeckux | 1 0 0 04.09
https://m.edsoo.ru/00adb59¢
anemeHToB /1. 1. Menneneena
, 3aKS)HOMepHOCTI/I B U3MCHEHUU . . . 000 BuGmorexa LOK
CBOICTS XIMITICCICX SJCNCHTOR ' https://m.edso00.ru/00adb6b6
MIEPBEIX TPEX MEPUOIOB
3 Knaccudukanus u HOMeHKIaTypa 1 0 0 11.09 Bubmmorexa [IOK
HEOPraHUYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2
Buapl XuMH4eCcKOH CBSI3H U THIIBI bubanoreka [JOK
4 . 1 0 0 11.09
KPUCTAIUTHYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrponbHas padora Nel o teme
5 «[loBTOpEHUE U YriIyOJICHNE 3HAHUI 1 1 0 18.09
OCHOBHBIX pa3J/IeoB Kypca § Kiiaccay
Knaccuukamus XuMIaecKux Bubnuoreka IIOK
6 N 1 0 0 18.09
peakiuii o pa3InvHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcbQ
, HOIIi(;ITHe (;I CKOPOCTU XUMUYECKOU . . . 25 00 BuGmorexa LIOK
PEAKIUIHL. HIQHITHE O TOMOTCHHBIX 1 ' https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PeaKiusiX
8 OKHCITUTENFHO-BOCCTAHOBUTEILHBIC 1 0 0 25 09 bubnunoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
[TonsiTHE 0 XMMHUYECKOM PaBHOBECHH.
@DakKTophl, BAUAIOLINE HA CKOPOCTb Bubnmoreka LIOK
9 . 1 0 0 02.10
XAUMHUYIECKOHN PEaKIMH U MOJI0KEHHE https://m.edsoo.ru/00adc28c
XMMHUUYECKOTO PABHOBECHS
10 Tegf: . 3; eKTp?:mme: Kof aGhbie 1 0 0 02.10 Bubmorexa LIOK
u nanuu. CUIbHbIC U BI .
8 Hrat 1 . https://m.edsoo.ru/00adcd68
ANEKTPOIHUTHI
. Bbubnuorexa IJOK
11 VoHHble ypaBHEHHS peaKini 1 0 0 09.10 https://m.edsoo.ru/00add448
12 iﬁﬁiﬁiﬁf 2:2:; npercrasnenio6 | 1 | 0 0 09.10 Bumuorexa [IOK
. e ' https://m.edsoo.ru/00add5d8
ANEKTPOIUTHIECKON IHCCOIHAIIH
13 1 0 0 16.10

XUMHYECKHE CBOMCTBA COJICH B CBETE

Bubnnoreka IIOK
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MpeICTaBICHUH 00
3JEKTPOIUTUICCKON TUCCOIMAIIUI

https://m.edsoo.ru/00add8b2

Bbubnanoreka [JOK
14 11 7 0 16.10
OFFATHE O THAPOTM3E CoTer https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CHCTEMATH3ALIS 0 23.10 Bubnmoreka IIOK
3SHAHUH ' https://m.edsoo.ru/00addd12
16 HIf: K::quec: a: pea6OT: Na; 0 23.10 Bubmorexa LIOK
«PeleHne sKCcepuMeHTaIbHBIX .
p https://m.edsoo.ru/00addbfa
33729
K 02
17 «BOHeTEOH; o pai:?: ; c:(()) Te; . 1 06.11 brbmmorexa LIOK
HUTHN4Y s AN nanus. .
fleKTpor A it https://m.edsoo.ru/00addecO
XUMHUUECKUE PEaKIMU B PACTBOPAX»
06 .
5 | | wis DGOk
pUMEp ' https://m.edsoo.ru/00addfe2
xJropa
Xnoposonopoa. ConsHast KMUCIIOTa,
19 €CKHUE CBOICTBA, ITOJIyYeHUE 0 13.11 bubmorexa LIOK
XUMN4Y 151 BOHCTBA, IT YCHU! .
> Oy ’ https://m.edsoo.ru/00ade104
IIPUMEHEHHE
IT 0?2
YCHU AHOU KN ThI .
Y N HV MOTEL, https://m.edsoo.ru/00ade348
n3ydeHHe e€ CBOHCTBY
B
21 xascoxnx peasiui, ccn o i 0 s | DuGmorera LOK
PeAKIliH, A ' https://m.edsoo.ru/00ade488
pearcHTOB JIaH B U30BITKE
29 OO6mas xapakTepUCTHKA dJIEMEHTOB 0 2011 bubnunoreka [JOK
VIA-rpymmsi ' https://m.edsoo.ru/00ade64a
ANmoTpOnHBIE MOAN(DUKAIIIH CEPHI.
Haxoxxnenue cepsl U €€ coelMHEHUN B Bubmmorexa IIOK
23 . 0 27.11
npupoje. XMMHYECKHE CBOMCTBa https://m.edsoo.ru/00ade64a
CepHI
24 CepoBoziopo/i, CTpocHHE, (PU3HYECKIEe 0 2711 Bubmmoreka [IOK
M XUMHYECKHE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxkcunet cepsl. CepHast KUCIIOTA,
25 (husnueckue ©CKHe CBOMCTBa 0 04.12 brbmmorexa LIOK
N3NYCCKHUEC U XUMHUYCCKU! BOHCTB .
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XUMUYCCKUE PCAKIIHH, JICKAIIHIC B
OCHOBE ITPOMBIIIJICHHOTO CII0c0o0a
26 MOJY4YEHHUSI CEPHON KUCIIOTHL. 0 04.12 Bubnmoreka [IOK

XuUMHUYECKOE 3arpsi3HEHUE
OKpYXarouiei cpeabl COeAMHEHUSIMU
CepHI

https://m.edsoo.ru/00adec8a
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Brruncnenune MaccoBoOii T0JIM BBIXOa

Butnmoreka IIOK

27 0 11.12
MPOJYKTa PEaKLUH https://m.edsoo.ru/00adec8a
OO01mas XapaKTepuCTHKA HJIEMEHTOB
VA-rpynnsl. A30T, pacipocTpaHeHne Bubnmoreka [IOK

28 0 11.12
B pupoje, Gpusnyeckue u https://m.edsoo.ru/00adeea6
XMMHYECKHE CBOWCTBA

29 AMMHaeIZ’ ereo c(bzliiqe;mz 5 — 0 18.12 Bubmorexa LIOK
XMMHUYECKHE CBOMCTBA, TIOyYCHUE U .

> 0Ty https://m.edso00.ru/00adf004
MIPUMCEHEHNE
II o
0 dlonyeome svunan e ero | 1 0 g1y Bromorexa IOK
YeHUE aMMH U3y4YEHHUE er .
“Hy 1By https://m.edsoo.ru/00adf180
CBOWCTB»

31 A30THast KUCJIOTA, ¢€ (hU3nIeCKUe U 0 2512 bubanoreka [JOK
XUMHUUYECKHE CBOMCTBA ' https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEH
YAOOP ' . ' https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpezbl
COCAMHEHUSIMH a30Ta
) . \Y

33 (pffgf ; :) Klf H::I E)O: q:; p: ( ei; e 0 15.01 brbmmorexa LIOK

Hasl KUCIIOTa, (U3UYECKUE U .
P L https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOMCTBA, TIOJTydeHNE
Hcnons3oBanue GocdaroB B KauecTBe
MUHEPAIBHBIX YI0OpCHUH. Bubmmorexa [IOK

34 . 0 15.01
3arps3HeHne MPUPOTHON Cpebl https://m.edsoo.ru/00adfc20
docharamu

55 apupore, e nmecrne | 10 spor  Promorer IOK
npu U3UYECKHE U XUMHYECKH .

P P e https://m.edsoo.ru/00adfd9c
CBOHCTBa
OKcubl yriaeposaa, ux (GU3NUecKue u

36 XHMHYECKHE CBOMCTBA. 0 29 01 Bbubnnoreka IJOK
DKoJIOTHYECKHE TTPOOIIEMBI, ' https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yriaepoaa (1V)

Bbutnuoreka IIOK

37 & 0 29.01
YroabHast KHCAOTA e comt https://m.edso00.ru/00ae006¢c
[Ipaxtrueckas padora Ne 4 mo Teme

38 "[lomydyenne yrieKnucioro rasa. 0 29.01 Bubmmorexa IIOK
KauecTBenHas peaxkuus Ha KapOoHaT- ' https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHbIe HOHTHS 00
Bbutnmoreka IIOK
39 OpPraHMYECKHX BELIECTBAX KakK O 0 05.02

COCIUHCHUAX yriepoaa

https://m.edsoo.ru/00ae054e

23



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

Bbutnmoreka IIOK

40 Kpemuuii # ero coeAnHeHHS 0 05.02 https://m.eds0o.ru/00ae080a
[Ipaktrueckas padora Ne 5. Pemenue
41 JKCICPUMCHTANBHBIX 33124 [0 TEME 0 12.02 Bbubnaunoreka [JOK
«BakHelIre HeMeTallIbl U UX ' https://m.edso00.ru/00ae0bf2
COEIMHEHUS
o K};):Tp(;nvbﬂaz pz6c;rz Ne3 o teme . - BuGmiorexa LIOK
«Ba)kueiire HEMETaUIBI U UX .
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO01ast XapaKTePUCTHKA XUMUYCCKUX
3JIEMEHTOB — METAJIJIOB.
Merannuueckas CBsI3b U Bubnuorexa IIOK
43 0 19.02
MeTaTn4YecKast KpUcTaTndecKkast https://m.edsoo.ru/00ae103e
pemérka. @U3nUYecKue CBOWCTBA
METAJUIOB
P . P ' https://m.eds00.ru/00ael1156
HaNpsDKEHUH METaJlJIOB
O01mue crnocoObl Moy4YeHHs
.5 MeTauioB. CIIIaBsl. letmcneiml Fo . 2600 BuGmorexa LLOK
YPABHCHIDIM XHUMITICCIIX pearti, ' https://m.edso0.ru/00ae1156
€CJIM OJIH U3 PEarcHTOB COJCPIKUT
MIPAMECH
Bubnnoreka IJOK
4 11 26.02
6 OFATHE O KOpPO3HH METANIIOB 0 6.0 https://m.edso00.ru/00ae1278
butnuoreka IIOK
47 0 05.03
[lenourie MeTaIb https://m.edsoo.ru/00ae14b2
48 OKCHBI ¥ TUAPOKCHUIBI HATPHS U 0 05.03 bubmmorexa IIOK
Kajus https://m.edsoo.ru/00ae14b2
49 [[MenoyHO3€eMeNbHBIE METAIIIBI — 0 1203 Bubmmoreka [IOK
KaJIbIUI ¥ MarHui ' https://m.edso0.ru/00ae15e8
bubnuoreka IJOK
50 B 7 0 12.03
RHCHIIHE COCIUTCHIT KaIbINA https://m.edso00.ru/00ae15e8
51 O606uvleHHe M CHCTEMATH3ALHS 0 19.03
3HAHUH
59 JKécTkoCTh BOABI 1 CITIOCOOEI €€ 0 19.03 Butnmoreka IIOK
yCTpaHEHHs ' https://m.eds00.ru/00ae1886
IIpakrrueckas padora Ne 6 o Teme
bub OK
53 "YKEcTKOCTH BOJIBI M METOMBI €€ 0 02.04 nosmorexa I

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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. Butnmoreka IIOK
>4 Adtiomirit ! 0 02.04 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBa OKCHIA U 1 0 09.04 Bubnmoreka IIOK
THAPOKCHAA https://m.edsoo.ru/00aelc64
Bubnmoreka IIOK
X 1 .04
56 cieso 0 09.0 https://m.edsoo.ru/00ae1d86
57 OKcHIpl, THAPOKCHABI M COJIH XKele3a 1 0 16.04 Bubnmoreka IIOK
(I u xenesa (1) ' https://m.edsoo.ru/00ae35e6
58 O606I{ICHI/IE U CUCTEMaTh3alus 1 0 16.04
3HaHUI
[MpakTuyeckas padora Ne 7. Pemenue
59 SKCIIEPUMEHTANBHBIX 337124 M0 TeMe 1 0 23.04 Bubnuorexa IIOK
«BaxmHeiiire MeTamuibl U UX ' https://m.edsoo.ru/00ae3de8
COCITUHCHUS)
Brrancienus mo ypaBHCHUSIM
XAMHUYICCKHUX PEaKINid, €CIH OIUH W3
60 peareHTORB J1aH B U30BITKE HITH 1 0 23.04 bubanoreka [JOK
COJIEPIKUT NIPUMECH. BoraucieHust ' https://m.edsoo0.ru/00ae1750
MAacCOBOM JI0JIM BBIXO/Ia MIPOAYKTa
peakuuu
61 O606HjeHHe M CUCTEMATH3aIUs 1 0 30.04
3HaHUI
KontponsHas padora Ned mo teme
62 «BaxHelmme MeTaIbl 1 UX 1 1 30.04
COCIAMHEHUS»
63 BemectBa u Marepuaisl B 1 0 07.05 bubmmorexa IIOK
MOBCEIHEBHOM KU3HHU YEJIOBEKA ' https://m.edso00.ru/00ae3f50
64 XI/IMI/IHGCKOG“?,anSISHeHI/Ie 1 0 07.05 Bbubmmorexa IIOK
OKpYXKaIoIIeH cpezbl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemenun 1 0 14.05 Bubnmoreka LIOK
9KOJIOTUYECKHX MPoOIeM https://m.edsoo.ru/00ae4270
PeseprHsIil ypok. O600menue n Bbubmmorexa IIOK
66 . 1 0 14.05
CHCTeMaTH3AaLHsl 3HAHHUI https://m.edsoo.ru/00ae0d0a
67 PeseprHsIil ypok. O600menue n 1 0 21.05 Bbubmmorexa IIOK
CHCTEMATH3aIHs 3HAHHIA ' https://m.edsoo.ru/00adb33c
68 Pe3zepBHblit ypok. O600mIeHNE 1 1 0 21.05 Bubnmoreka IIOK
cUcTEMAaTU3alys 3HaHUI ' https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4

IMPOTPAMME
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTI'O ITPOLHECCA
OBSA3BATEJBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Xumus, 8 kiacc/ I'adpuensin O.C., Octpoymon U.I'., Caaakos C.A., AKIlHOHepHOe 00111eCTBO
«M3nareancTBo «IIpocBemenune»

* Xumus, 9 kiaace/ 'a6puensin O.C., Ocrpoymon U.I'., Ciaakos C.A., AkiiuoHepHOe 00111eCT BO
«M3nareancTBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI JIUISA YUYUTEJIA

HNUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

AOKYMEHT NMOoANnmMCAH
SNEKTPOHHOW NOAMNCLIO

Ceptndukat: 54F2E6BA5742BBD8972FCD47560B5E7B
Bnageneu: XnebeHkoBa Mapraputa lNeTpoBHa
[DencrtButeneH: ¢ 18.11.2024 oo 11.02.2026

26



27



28



		2024-12-30T19:50:30+0700
	Хлебенкова Маргарита Петровна




