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IHOACHUTEJIBHASA 3AIINCKA

[Tporpamma o XMMHH Ha YPOBHE OCHOBHOT'O O0IIIEro 00pa30BaHMs COCTABICHA HA OCHOBE TPEOOBAaHUII K pe3yabTaTaM OCBOCHHSI OCHOBHOU
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 0011ero oopazoBanus, npeactaBieHHbIX B PI'OC 00O, a takxke Ha OCHOBE (eaepaibHONW pabodeid
MPOrpaMMbl BOCIUTAHUS U C YUETOM KOHIICTILIMU TperogaBaHus yueOHOro mnpeaMera «XuMus» B 00pa3oBaTesIbHBIX opraHu3anusax Poccuiickoi
denepanuu.

[Iporpamma 1mo XuMuHu AAET NPEACTABICHUE O IENAX, OOLel cTparernu oOydeHUs,, BOCHIUTAHUS U Pa3BUTHS OOYYAIOLIUXCS CPEICTBAMU
y4eOHOro MpeAMeTa, yCTaHaBIMBaeT o0053aTeIbHOE IMPEIMETHOE COJEp)KaHUE, IpeaycMaTpUBaeT paclpeesieHue €ero Imo KiaccaM |
CTPYKTYpUPOBAHHUE 110 pa3jesiaM U TeMaM MPOrpaMMBbI [0 XUMHUH, ONpeAesieT KOJINUYECTBEHHbBIE U KaueCTBEHHbIE XapaKTEPUCTUKU COJEPIKAHUS,
PEKOMEHIYEMYIO ITOCIIEA0BATEILHOCTh U3YUEHHSI XUMUH C YUETOM MEXKIIPEJIMETHBIX U BHYTPHUIIPEJAMETHBIX CBSI3€H, JIOTUKK Y4eOHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00yJaroIMXCsl, ONPEIeNsieT BO3MOKHOCTH MIPeIMETa JUIsl pealin3aliii TpeOoBaHUM K pe3yabTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeNnbHOM MporpaMMbl Ha YPOBHE OCHOBHOT'O 00I1IeT0 00pa30BaHus, a TAKKe TPEOOBAHUM K pe3yabTaTaM 00yueHUsI XUMUU Ha YPOBHE Iiesel
M3YYEHHUS MIPEIMETa U OCHOBHBIX BHI0B yU4e€OHO-TIO3HABATENILHOMN 1E€ATEIbHOCTH 00YYaIOIerocs 10 OCBOSHUIO yU4eOHOTO COJIepiKaHus.

3HaHME XMMUHU CIIY>)KUT OCHOBOM U1 (POPMUPOBAHUSI MUPOBO33PEHNUS 00yUYaOLIErocsl, €ro NpeACTaBIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA,
BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEHN NMPEACTABIECHUS O B3aUMOIIPEBPALLEHUAX SHEPTUU U 00 SBOJIIOLUM BEILECTB B IPUPOJIE, O MyTAX
pelieHus rio0albHbIX MPoOIeM YCTOHYUBOIO PA3BUTHS YEJIOBEUECTBA — CHIPbEBOM, IHEPIeTUUECKOM, MUIIEBON U 3KOJIOTHYECKON 0€30MacHOCTH,
po0GJieM 3IpaBoOXpaHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealn3allMid BO3MOXKHOCTEM Ui caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYPbl JTUYHOCTH, €€ o0ued U (yHKIHOHATIBHOU
IrPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUPOBAaHHE MBIIUICHUS M TBOPUYECKUX CHOCOOHOCTEH OOydJaromuxcs, HaBBIKOB MX CaMOCTOSATENbHOM ydeOHOU
NesTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK M B MPO(deCcCHOHAIbHON
NeSITENIbHOCTH;

3HAKOMHT CO clieln(UKON HAyYHOTO MBIIIJIEHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3IJIsI/1a HA €IMHCTBO NMPUPOABI U YEJIOBEKa, SBISETCS
OTBETCTBEHHBIM 3TANOM B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOLINXCS;

CIOCOOCTBYET (POPMHUPOBAHUIO [IEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPO/JIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B
IKOJIOTMUECKOe 00pa3oBaHKe 00YUYaOLIUXCS.

JlanHble HampaBieHHs B OOyYEeHHMM XUMHUHU OOeCrHeunBaloTcs creuu@uKond coaep)kaHusi ydyeOHOro IpenMeTa, KOTOpPbIH sBiseTcs
Me/1IarOrMYeCcKy aJanTHPOBAHHBIM OTpakeHHeM 0a30BOM HayKH XMMHUU Ha OIPEeIEHHOM JTare e€ pa3BUTHUS.



Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHusi OPUEHTHUPOBAH HA OCBOEHUE O0YYAIOIIMMHCS CUCTEMBI IEPBOHAYAIBHBIX TOHSITHIA
XUMHH, OCHOB HEOPTraHUYECKON XMMUU U HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX IOHATUH OPraHUYECKON XUMUHU.

CtpykTypa comepkaHus MporpaMMbl [0 XUMHUU CHOPMHUPOBAHA HA OCHOBE CUCTEMHOT0 TOAX0/1a K e€ n3yyeHuto. CoJepKaHue CKIIaIbIBaeTCs
U3 CHCTEMbI MOHSITHM O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATUH O XUMHUYECKOH peakuuu. OOGe 3TH CUCTEMBI CTPYKTYPHO
OpraHU30BaHbI 10 MPUHIIMITY IOCJIEIOBATEIBHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUECKUX IPEICTABICHUN PA3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS] KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YY€HHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IpeCTaBIEHUN 00 AIEKTPOIUTHUECKON AUCCOIMAIINH BEILIECTB B PACTBOPAX.

Teopernueckue 3HAaHUSA PACCMATPUBAIOTCS HA OCHOBE AMITMPUYECKHU TOITYYEHHBIX B OCMBICICHHBIX ()aKTOB, PAa3BHBAIOTCS MOCIIEIOBATEIHHO
OT OJIHOTO YPOBHSI K JPYrOMY, BBINTONHSASA (YHKUUU OOBSICHEHUS W MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTHUECKOTO
MIPUMEHEHHUS U MOTYYEHUS] U3y4aeMbIX BEILECTB.

OcBoeHHe MPOrpaMMbl MO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHUIO MPEJICTABICHUS O XUMHUYECKON COCTaBISIONIEH HAyYHOU KapTUHBI MHpa B
JIOTUKE €€ CUCTEMHOH MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHS] K HAYYHOMY 3HaHHUIO U METOAAaM IO3HaHMs B Hayke. M3yueHne XMMUM IPOUCXOIUT C
MpUBJIICUCHNEM 3HAaHUH U3 paHee H3yYeHHBIX YYeOHBIX MpeaMeToB: «OKpyKaromuid Mupy, «bruonorus. 5—7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy u3ydeHMM XUMHH MPOUCXOTUT (popMHpOBaHHE 3HAHUNA OCHOB XHMHYECKOM HAyKHM KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTUYECKON IeATEIHbHOCTH YEJIOBEKa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3a/1ada yueOHOro mpeiMeTa COCTOUT B ((OPMUPOBAHUU
CHCTEMbl XMMHUYECKMX 3HAHUH — BaXHEMIIMX (HaKTOB, NOHATHH, 3aKOHOB M TEOPETHMUYECKMX IOJOXKEHWH, IOCTYNHBIX O0O0O0OIIEHH
MHPOBO33PEHYECKOT0 XapaKTepa, s3blka HayKH, B MPUOOIIEHNH K HayYHbIM METO/1aM NTO3HAHUS MPU U3yYEHUH BEILIECTB M XUMUYECKUX PEaKIHii, B
(hOopMHUPOBAHHUH U PA3BUTHUH ITO3HABATEIILHBIX YMEHUM U UX TPUMEHEHUHU B y4eOHO-TI03HABATENILHON M Y4€OHO-HCCIIEI0BATEIbCKOM IeATeThHOCTH,
OCBOEHMH TpaBUII O€30M1aCHOTr0 0OpaIlleHus C BEIECTBAMU B TOBCEIHEBHON KU3HH.

ITpu n3yueHnH XMMHUU Ha YPOBHE OCHOBHOI'O 00IIero 00pa3oBaHUs BaXKHOE 3HAYCHHUE PUOOPEIH TaKue 1eH, KaK:

— (popMUpPOBaHNE UHTEIUIEKTYaIbHO Pa3BUTOM JMYHOCTH, FOTOBOM K caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSITEIIbHOMY MPUHITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4YecKoe MPHOOIIeHHe OOydYaromMXCsl K CaMOCTOATENbHOHN IO3HaBaTEIbHON JesATeTbHOCTH,
HAYYHBIM METOJIaM MO3HaHMsI, (POPMUPYIOIIUM MOTHBALIUIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— o0ecrieueHre YCIOBUM, CIIOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOMMMHKCS OTBITa Pa3HOOOPAa3HOM JEATEIHHOCTH, TMO3HAHUS W
CaMOII03HaHUs, KJIIOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETEHIIUH ), UMEIOIUX YHUBEPCAIbHOE 3HAUECHUE JIJISl Pa3JINYHBIX BUIOB AESITEIbHOCTH;



— ¢opmupoBaHue 00IICH (YHKIIMOHATBHON M €CTECTBEHHO-HAyYHON IPaMOTHOCTH, B TOM YHCIIC YMEHUIH OOBSCHSITH U OI[CHUBATH SBJICHUS
OKpYyXKaromero Mupa, UCIoJIb3yAa 3HAHUA U OIIBIT, MOJYUYCHHBIC ITPU U3YYCHHUU XUMHU, IPUMCHATHL UX IIPU PCUHICHUHA HpOGJIGM B HOBCGI[HCBHOﬁ
YKU3HU U TPYIOBOU JIESITEIBHOCTH;

— ¢opmupoBaHuEe Yy OOYyYarOIIUXCS TYMaHHUCTUYECKMX OTHONICHWH, MMOHMMAaHUS IICHHOCTH XHWMHUYECKUX 3HAHWUH ISl BBIPAOOTKH
9KOJIOTHYECKH I1eTIECO00Pa3HOTO MOBENICHHSI B OBITY U TPYOBOH IESITEIBLHOCTH B IIEIISIX COXPAHEHUSI CBOCTO 37I0POBbSI H OKPYKAIOIICH PUPOIHOM
cpensl;

— pa3BUTHE MOTHBALMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHMTAaHUIO HAa OCHOBE YCBOCHHS OOIIEYETIOBEYECKHX
[IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMUIIS ¥ HAPABJICHHOCTH JTAIbHEHIIIEro 00y4YeHUSI.

OO1m1ee YyuCIIo YacoB, OTBENEHHBIX JIJISl M3yYCHHUS XUMHH Ha YPOBHE OCHOBHOTO 00I1Iero o0Opa3oBaHusi, coctaBisieT 136 yacoB: B 8 kiiacce —
68 yacoB (2 yaca B Hezient0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

COJEP/KAHUE OBYYEHUA

8 KJIACC

IlepBoHava/bHBbIE XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiab XuMuM B )KU3HU YeloBeKa. XMMHUsS B cUCTeMe HayK. Tena u BemiectBa. @u3nueckue CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHue BenecTB. [IoHsATHE 0 MeTOJaX O3HAaHUS B XUMHMHU. HHcThIe BemiecTBa U cMecH. CriocoObl pa3ziesieHns cMecei.

ATOMEBI 1 MOJICKYIJIBI. Xumunueckue 3aeMeHThl. CUMBOIBI XUMAYECKHUX DJIEMEHTOB. HpOCTBIG U CJIOKHBIC BEUICCTBA. ATOMHO'MOJ’IGK}U’IﬂpHOe
yUY€HHUe.

Xumnueckas popmyna. BajgeHTHOCTP aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAs aTOMHas
Macca. OTHOcHUTeNbHAs MOJIEKYJIIpHas Macca. MaccoBast 10JI1 XMMHUYECKOIO DJIEMEHTA B COCUHEHHH.

KommuectBo Bemectsa. Moib. MoisipHas macca. B3anMocCBsI3b KOM4ecTBa, MacChl M YHCIIA CTPYKTYPHBIX €IMHUIL BeniecTBa. Pacuérsl o
dhopmynaM XUMHUYECKUX COCTUHEHUM.

dusnyeckue 1 XMMUUYECKUE ABJICHUS. XUMUYECKasl Peakus U €€ MPU3HAaKU. 3aKOH COXPAHEHHs MACChl BEUIECTB. XMMHUECKHE YPABHEHHUS.
Knaccugukaius XuMiuueckux peakuuil (CoeTuHeHns1, pa3IokKeHUs, 3aMeLIeHHsI, 0OOMEHa).

Xumuueckuit IKcnepumennt:

3HAKOMCTBO C XMMHYECKOW IMOCYAOH, IMpaBUIaMu palbOTHl B J1a0OpaTOpUH U NMpUEMaMH OOpalieHHsi ¢ J1abopaTOpHBIM 000pYAOBaHUEM,
U3yueHHe M ONUcaHue (PU3MUECKUX CBOMCTB 00pa3lloB HEOPTaHMYECKUX BEIECTB, HAOMIOJeHHE (U3NUECKUX (TJIaBlIieHHE BOCKA, TasHHUE JIbJA,
pacTHpaHue caxapa B CTYIIKE, KUTIEHHE M KOHJIEHCAIUs BObl) U XUMHUYECKUX (TOPEHHE CBEUH, TPOKAJIMBAaHNE MEIHOM TPOBOJIOKH, B3aUMOJIEHICTBUE



MeJia ¢ KUCJIOTOM ) SIBJIEHUH, HaOII0/IeHNE U ONTMCAaHNE MMPU3HAKOB MPOTEKAHMSI XUMHUYECKUX peaKIuii (pa3aoKeHne caxapa, B3auMOICHCTBUE CEPHOMN
KHCJIOTHI ¢ XJIOpHI0oM Oapus, pasioxenue ruapokcuaa menu (1) mpu narpeBanuu, B3anMoieiCTBHE jkene3a ¢ pactBopoM conu meau (1), nsyuenue
CIIOCOOOB pa3/eeHusl CMECei: ¢ MOMOINBI0 MarHuTa, (WIBTPOBAaHHE, BBIAPUBAHUE, AMCTHIULAIMSI, XpoMaTorpadus, MpPOBEACHHUE OYHCTKU
IIOBAPEHHOM couin, HAOJI0IEHUE U ONHMCAaHKUE PE3YJIbTATOB IIPOBEACHNUS OIBITA, WITFOCTPUPYIOLIET0O 3aKOH COXPAHEHUs MacChl, CO3/1aHue MOAEIeH
MOJIEKYJI (IITapOCTEP>KHEBBIX ).

BaHeiimue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3ayx — cmech ra3os. CocraB Bo3nyxa. Kuciaopoa — aneMeHT u mpocroe BemecTBo. Haxoxaenue Kuciaopoa B mpupoae, GU3nuecKue u
XUMu4eckue cBoicTBa (peakuuu ropenus). Oxcupnbl. I[Ipumenenue kuciopopa. CrocoObl NOIy4eHUs KHUCIOpoJa B JabopaTopun U
npoMmslIeHHOCTH. KpyroBopot kucnoposa B npupoe. O30H — aloTponHas MoAUpUKaLHsI KUCIOPOAA.

TeroBoit 3 ekt xuMudeckol peakiuu, TEPMOXUMUYECKHE YPaBHEHUS, 9K30- U SHIOTEPMHUECKUE PEaKUH. TOIUIMBO: yrojib W METaH.
3arpsi3HeHue BO3AyXa, yCUJIEHUE TapHUKOBOTO 3P eKTa, pa3pylIeHUEe 030HOBOTO CIIOS.

Bonopon —snemenT u npoctoe BeniectBo. Haxoxxenue Bojopo/ia B Ipupoje, pusnueckue 1 XuMUYECKue CBOMCTBA, IPUMEHEHHE, CIIOCOOBI
nostydeHus. Kucnorsl u comnu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

dusnueckue cBoicTBa BoAbl. Bona kak pactBopureinb. PacTBopsl. HachllieHHBIE 1 HEHACHIIICHHBIE PACTBOPBL. PaCTBOPUMOCTD BEIECTB B
Bozie. MaccoBas 10/ BewlecTBa B pacTBope. XMMHMUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poibp pacTBOpOB B IpUPOJE M B JKU3HHU UEIIOBEKA.
Kpyrosopot Bozs!l B ipupoie. 3arps3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccupukanus Heopranmdeckux coeauHeHuil. Oxcunpl. Knaccudukanus okcumoB: coneoOpasyromue (OCHOBHBIE, KHCIIOTHBIE,
amdoTtepHsbIe) 1 HecoseoOpazytoue. Homenknarypa okcuaos. @u3nyeckue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [lonydeHre okcuaoB.

OcHoBanus. Knaccuduxaruss ocHOBaHUMN: IENOYN U HepacTBOpUMbIe ocHoBaHMsI. HoMmeHkiaTypa ocHoBaHuil. du3nueckue U XUMHUYECKHE
cBOMCTBa OCHOBaHUH. [losrydeHre OCHOBaHUIN.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @uszndeckne 1 XMMUUYECKHE CBOMCTBA KUCIOT. Psin aktuBHOCTH Metasuio H. H.
bekerosa. [loyuenne Kucior.

Conu. Homenkunarypa coneil. @u3nueckue u XuMuieckue cBoicTna coseil. [lonydenue coneil.

I'enernueckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJieJIeHHe COJIepKaHusl KUCIOpoa B BO3/AyXe, MOIydeHHe, cCOOMpaHue, paclio3HaBaHUE U U3y4Y€HHE CBOMCTB KUCIOPOa,
Ha0Jt0/IeHNE B3aUMO/ICHCTBUS BEILIECTB C KUCIOPOJAOM M YCIOBHSI BOSBHUKHOBEHHUS U IIPEKpallieHus TopeHusl (moxapa), 03HaKOMIIEHHE ¢ 00pa3iamMu
OKCHJIOB M ONMCAaHUE X CBOWCTB, MOJTy4YEeHUE, COOMpaHKe, PaCIIO3HABAHUE M U3yUeHHE CBOMCTB BOI0pOa (TOpeHHe), B3auMoIeiicTBHE BOIOPOa
c okcuaoM menu (ll) (Bo3MOKHO MCHOJIB30BaHUE BHIEOMATEPUANIOB), HaONOeHHE OOpa3IOB BEIIECTB KOJMYECTBOM | MOJb, HCCIIEAOBAaHHE



0COOEHHOCTEH PaCTBOPEHHUSI BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JICH PaCTBOPEHHOTO
BEIIECTBA, B3aUMO/ICHCTBUE BOJIBI C METAITIAMU (HATPUEM M KAJIbLIMEM) (BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHAIIOB), UCCIIEI0BAaHHE 00pa3IoB
HEOPTraHMYECKUX BEILIECTB PA3JIMYHBIX KIACCOB, HAONIOJCHHE M3MEHEHHS OKPACKH WHAMKATOPOB B PACTBOPAX KUCIOT M UIETIOYEH, U3yueHHE
B3aumo/eiicTBus okcunaa meau (l1) ¢ pactBopom cepHOM KHCIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIMi HeHTpanu3aluu, MOTy4eHHe HEPaCTBOPUMBIX
OCHOBaHMH, BBITECHEHHWE OJHOTO METajlla IPYrMM M3 pacTBOpa COJM, PEIICHHE HKCIEPUMEHTAIBHBIX 3a/ay M0 TeMme «BaxHelnme Kiacchl
HEOPraHUYECKUX COEAUHEHUI.

Iepuoanuecknii 3axkon u [lepunoanueckasi cucrema xumnueckux 3jeMeHToB /I. U. MenneneeBa. CTpoeHue atoMoB. XuUMHYecKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUHA

[lepBbie MOMBITKU KiIaccU(PUKAIIMM XUMHUECKUX 3JeMeHTOB. [loHATHE O Tpymmax CXOAHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJI0YHO3EMENbHbIE
METaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pa3ytoT aM(OTEPHbIE OKCHUIbI U THJIPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux 3jeMeHToB Jl. M. Menaeneea. KopoTkonepuoaHas U JJIMHHONIEPHOAHAS
dopmel [leproaunueckoit cucrembl xumuueckux s1emeHToB J[. 1. Menaeneesa. [lepuonbl u rpymimbl. @U3NYEeCKHil CMBICT MOPSAKOBOIO HOMEpA,
HOMEPOB MEpUOa U IPYyMNIbl FJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000J0YEK aTOMOB NMEPBBIX 20 XUMUYECKHX
aneMeHToB [lepuoanueckoit cucremsl 1. 1. MenaeneeBa. XapakTepucTuka XUMUYECKOTO 3JIEMEHTA IO €r0 MOJ0KEeHUI0 B [lepuoanyeckoii cucreme
. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMs paJuyca aTOMOB XHMMHUUYECKHX 3JIEMEHTOB, METAUNIMYECKUMX W HEMETAINIMYECKUX CBOMICTB MO Tpynnam M
HIEPUOAM.

3nauenue [leproaunueckoro 3akoHa u [lepuonyueckoil CUCTEMbI XUMHUUECKUX JIEMEHTOB JUIs pa3BUTHUS Hayku U nipakTuku. J[. 1. Mennenees
— Y4€HBIN U TPaXKAAHUH.

Xumnueckas cBs3b. KoBaneHTHast (OJspHAs ¥ HEMOJSPHAs) CBA3b. DJIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENIbHbIE peakuuu. [Ipomeccel oOkucineHus U BoccTaHOBIEHHA. OKUCIUTENU U
BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3yueHne oOpas3IoB BEIIECTB METAIIOB U HEMETAJUIOB, B3aMMO/ICHCTBHE THIPOKCHA IMHKA C paCTBOPAMH KUCIIOT U ILeI0Yeld, TPOBEICHHE
OIIBITOB, UJUTIOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUN (TOpEeHHE, PEaKIUH Pa3JIoKEeHHUs, COSTUHEHNU ).

Meostcnpeomemnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSA3€H MPHU M3YYEHHHM XMMHH B § KJlacce OCYILECTBIISETCS Yyepe3 MCIOIb30BaHNe KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IOHATUH, TaK U MIOHATUH, SBJISIOIINXCSI CHCTEMHBIMHU JUISl OTAEIBHBIX PEAMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTeCTBEHHO-HAy4YHBIC MOHSATHS: HAaydHbIH (hakT, TUIIOTE3a, TCOPHs, 3aKOH, aHaJM3, CHHTE3, KiacCHU(UKAIUs, ePUOIUIHOCTD,
Ha0It0IeHUE, SKCTICPUMEHT, MOJICTTUPOBAHUE, H3MEPEHUE, MOJIEIb, SIBIICHHE.

®dusuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHWJ, HU30TOIbI, PaJUOaKTUBHOCTb, MOJICKYJIA, AJICKTPUUYECKUN 3aps,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, GU3NYECKUE BETUYHHBI, EAMHUIIBI H3MEPEHUS, KOCMOC, TIAHETHI, 3BE3/161, COJTHIIE.

buonorust: porocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPaIbI, TOPHBIE TOPO/IBI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkIus

[Tepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumuueckux snemeHToB J[. M. MenaeneeBa. CtpoeHue aToMoB. 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KAIHS, KATBIHS U UX COSAMHEHUN B COOTBETCTBUH C IMOJI0KEHUEM JJIEMEHTOB
B [leprnoanyeckoi cucreme u CTpOEHUEM X aTOMOB.

CtpoeHue BemeCTBA: BHJBI XUMHYECKOW CBSI3U. THIBI KPHUCTAIUIMYECKHUX PEMIETOK, 3aBHCHMMOCTH CBOWCTB BeIIECTBAa OT THIIA
KPUCTAJUTMYECKON PEeIETKHA U BHJIa XUMHUYECKOMN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKUX BEIIECTB. XHUMHYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCAMHEHMUH, TeHETUYECKAsl CBSI3b HEOPTaHMYECKUX BEIIECTB.

Krnaccudukanus XuMHYeCKHX peakiiil Mo pa3IudHbIM MPU3HAKaM (110 YUCITY U COCTAaBY YYaCTBYIOUIMX B PEAKIIUU BEILIECTB, 10 TEIIOBOMY
3¢ deKTy, 10 U3SMEHEHHIO CTENEHEH OKUCICHHSI XUMHUYECKHUX 2JIEMEHTOB, IO 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). JK30- U SHI0TEPMUYECKHE
peaxiuu, TePMOXUMUYECKIE YPABHEHHUS.

[TonsiTve 0 cKOpOCTH XUMHUYECKON peakiuu. [loHsTre 00 00paTUMBIX U HEOOPATUMBIX XUMUUYECKHUX peakiusax. [loHsITHe 0 TOMOTE€HHBIX U
reTeporeHHbIx peakuusx. [lonstue o karanuze. [lonsiTue 0 XxumMuueckoMm paBHOBecHH. DAKTOPHI, BIHUSIONIME HA CKOPOCTh XUMUUECKON PEAKIINH U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH, YIEKTPOHHBIN OalaHC OKUCIUTENFHO-BOCCTAHOBUTENbHOM peaknu. CocTaBlIeHHE YpaBHEHHMA
OKHCITUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIMI C UCIIOIh30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopus >IEKTPOTUTHIECKON AUCCONMUAIMH. DICKTPOJIUTHI U HEINCKTPOIuThl. KaTnoHbl, aHHMOHBI. MeXaHu3M IHUCCOIMAIlMU BEIIECTB C
Pa3IMYHBIMHU BUIAMU XUMHUYECKOH cBsi3u. CTeneHs nucconnanuu. CUIbHBIC U ClIa0ble DIEKTPOIUTHL.

Peakuuu moHHOTO OOMEHAa. YCIOBHUS MPOTEKAHUS PEaKIMii MOHHOTO OOMEHa, MOJHBbIE M COKpAlIEHHBbIE MOHHBIC YPABHEHHS PEAKITHil.
CBoiicTBa KMCJIOT, OCHOBAHHI M COJIEH B CBETE MPEACTABICHUHN 00 JIEKTPOTUTHIECKON nuccormanyi. KauecTBeHHbIE peakiuy Ha HOHBI. [ToHsTHE
0 TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:



O3HAKOMJIEHHUE C MOJEISIMHA KPUCTAITIMYECKUX PEIIETOK HEOPraHNUECKUX BEIECTB — METAJIJIOB M HEMETAIIJIOB (rpaduTa 1 ajamasa), CI0XKHbBIX
BEIIECTB (XJIOpHIa HATPUs), HCCICTIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKIMK OT BO3JIEHCTBUS pa3IHUHBIX (PAaKTOPOB, UCCIIEIOBAHUE
ANEKTPOIPOBOHOCTH PAaCTBOPOB BELIECTB, MPOLIECCa AUCCOLUALIMM KUCIIOT, LIeJI0uel U colei (BO3MOKHO MCIIOJIb30BaHUE BUJEO MAaTEPUAJIOB),
IIPOBE/IEHUE OIBITOB, MIUTIOCTPUPYIOLINX MPU3HAKY NIPOTEKAHUs peakuil HOHHOro oOMeHa (0Opa3oBaHME OCaJKa, BbIJCIEHUE raza, 00pa3oBaHHe
BOJIbI), OIBITOB, WUIIOCTPUPYIOUIMX HPUMEpPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA (IOpEeHHe, PeaklMM pa3lIoKEHUs, COeIUHEHHS),
pacrno3HaBaHHE HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAYECTBEHHBIX PEAKLUI Ha HOHBI, PELIEHHE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl  MX coeJMHEHUSA

OOw1ast xapakTepucTHKa rajoreHoB. OcoOOEHHOCTH CTPOECHHUS aTOMOB, XapaKTepHbIe CTeNeHU okucieHus. CTpoeHue u Gpusnyeckue cBoicTaa
IPOCTHIX BEIECTB — TIaJOreHOB. XUMHUYECKHE CBOWMCTBAa Ha IpHMepe XJopa (B3auMoOJeHcTBUE C MeTalljlaMM, HEMEeTaJUIaMH, LIeJ0YaMH).
Xnoposogopoa. CosisiHast KUCI0Ta, XMMUUYECKHUE CBOIMCTBA, MOJIYy4YeHHE, IpUMEHEHHE. [[eficTBIE XJlopa U XJIOPOBOAOPOa Ha OPraHK3M YEJIOBEKa.
Baxnerime Xaopuabl U UX HAX0XKAEHUE B IPUPOJIE.

OOmast xapakrepuctuka 1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHsI aTOMOB, XapaKTepHble CTerneHu okucieHus. CtpoeHue u
¢u3nyeckre CBOMCTBAa MPOCTHIX BEILECTB — KUCIOPOJa U Cepbl. AJUIOTPOIIHBIE MOAU(PUKALIMN KUCIOPOJa U cepbl. XUMUYECKHUE CBOMCTBA CEpBl.
CepoBonopoj, cTpoeHue, (pu3nueckue U XUMHUYeckue cBoMcTBa. OKCHIbl Cepbl KaK NMPEACTaBUTENN KHCIOTHBIX OKcHJIOB. CepHasi KHMCIOTA,
¢du3nvecKkre 1 XMMUYECKHE CBOICTBA (00IIMEe KaK MpeACTaBUTENs Kilacca KUCIIOT U cnenuduyeckne). XUMUYECKHE PEaKIInH, JeKallue B OCHOBE
IPOMBIIIICHHOTO Crioco0a moiydeHus: cepHoil kuciaoTel. Ilpumenenue cepHoil kuciaoTel. CosiM CepHOM KHCIIOTHI, KaueCTBEHHAs PeakLus Ha
cynbdar-uoH. Haxoxnenue cepbl 1 €€ coeiMHEHHH B IpUpoJie. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpelibl COEJMHEHUAMU Cepbl (KHUCIOTHBIE
JI0X]U, 3arpsiI3HEHNE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro MpeI0TBPAIIECHUS.

O6mrast xapaktepuctuka »djJeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTpPOCHHS aTOMOB, XapaKTEpHbIE CTEMEHU OKUCIEHHUA. A3OT,
pacnpocTpaHeHHe B MpUpoAe, pu3ndeckue U XMMHUUYecKue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, €ro pu3ndeckue U XMMHUECKHe
CBOMWCTBa, NOJy4YeHUEe U npumeHeHnue. Comu aMMOHMS, X (puU3NUYecKre U XMMHUYECKHe CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiys Ha MOHBI
aMMOHHM. A30THasl KUCIIOTa, €€ MojlyuyeHue, Gu3niyeckue 1 XuMHUECKUe cBOIcTBa (00IMe Kak MpecTaBUTENs Kilacca KUCIOT U crieuprIecKue).
Hcnonb30BaHWe HUTPATOB M COJEH aMMOHHMS B KadeCTBE MHHEpAIbHBIX YAOOpeHHH. XUMHYECKOe 3arps3HEHHE OKpYKaIoLlel cpeibl
COEIMHEHUSIMHU a30Ta (KUCIOTHBIE MO, 3arpsi3HEHHE BO3]yXa, MOYBbl M BOAOEMOB). Docdop, amnorpomnHble Moaudukanuu Qocdopa,
¢usnueckue u xummdeckue cpoiictBa. Oxcun ¢ocdopa (V) u docdopHas kuciora, PU3MUECKUe U XHMHUYECKHE CBOICTBA, IMOJIyuEHHE.
Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX yI0OPEHUH.

Obmas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTHM CTPOECHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepoJ,
AJUTOTPOITHBIE MOTU(DHUKAIINN, PACTIPOCTPAHEHHUE B MpUpOIe, GU3UIECKHE U XUMUUYECKHE CBOMCTBa. AicopOumsi. KpyroBopot yrieposia B mpupoe.
Oxcunpl yriaepona, ux (U3MYecKHe W XMMHUYECKHE CBOMCTBa, JEHCTBHE Ha KHUBBIE OPraHU3MBI, MOJYYEHHE U MPUMEHEHHE. DKOJIOTHYECKHe
npoOeMsl, cBsi3aHHbIE ¢ oKkcuaoM yraepoaa (IV), rumoresa riioGanbHOTO MOTEIUICHHST KIIMMaTa, NapHUKOBBIA dddekT. YrompHas kucimora u eé



CONM, MX (U3MYecKue M XUMHUYECKHE CBOICTBa, MONydeHHEe M mpuMeHeHue. KadecTBeHHas peakuus Ha KapOoHaT-vOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, IPOMBITINIEHHOCTH U CEITLCKOM XO3SICTBE.

[TepBoHaYalbHBIEC MTOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COCIUHEHUIX yriepoaa (MeTaH, dTaH, dTHUICH, alleTUIICH, TaHOJ, TIIUIICPUH,
yKCycHas KucioTa). [IpupoaHbie HCTOYHHUKHN yIiE€BOAOPOAOB (yroib, MPUPOIHBIN Ta3, HEPTh), MPOAYKTHI UX NepepaboTku (OCH3WH), UX POJb B
ObITy U mpoMmblluieHHOCTH. [loHsTHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpaX, OeNKax, yrieBoJaX — M HX POJM B KM3HU YEJIOBEKa.
MarepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢pusndeckie 1 XUMUIECKHE CBOMCTBA, MOTy4YeHHe u npuMeHeHue. CoequHeHns KpeMaus B mpupoje. O0miue npeacTapieHus
00 oxcuzae kpemuus (IV) u kpemHueBoit kucinore. CHIMKAThl, UX HCIOJNb30BaHHE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHelue cTpouTeabHbie
MaTepuajbl: KepaMHuKa, CTEKJIO, LeMEHT, OeToH, xene300eToH. IIpobieMbl 06€30MacHOr0 HCIOJIB30BAHMSI CTPOUTENBHBIX MaTEpHUajoB B
[MOBCEIHEBHOMW KU3HU.

Xumuueckuii IKcnepumenm:

M3Yy4YeHHE OOpa3Il[0B HEOPTaHMUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHHE KAaYECTBEHHBIX PEAKIMI Ha XJIOPHA-HOHBI U
HaOII0/IeHNEe MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpaXaronme (U3ndeckue U XMMHUYECKHE CBOIMCTBA raJlor€HOB U UX COEIMHEHUHN (BO3MOMXHO
MCIOJIb30BaHNE BUICOMATEPHAIIOB), 03HAKOMIICHHE C 00pa3IiaMu XJIOPUIOB (TaJIOTEHUI0B), 03HAKOMJICHHE C 00pa3IlaMu CEPhI U € COSTMHCHUIMU
(BO3MOHO HCIOJB30BAaHUE BUICOMATEPUATIOB), HAOJIIOJCHHE Mpolecca OOYIJIMBAaHUSA caxapa IOoJ JEeHCTBHEM KOHIIEHTPUPOBAHHOW CEpPHOM
KHCIIOTHI, U3yUYE€HHUE XUMUUYECKIX CBOWCTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHUE KaUeCTBEHHOW peakluy Ha Cylb(aT-uoH U HAOIIOIeHUE
npu3Haka e€ MpOTeKaHWs, O3HAKOMJICHHE ¢ (PU3MYEeCKMMH CBOMcTBaMM a3oTa, (ochopa M uUX coenuHEHUN (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHANIOB), 00pa3liaMu a30THBIX M (GocOpHBIX YAOOpeHui, moaydeHue, cobupaHue, pacro3HaBaHHE U HM3YYEHHE CBOWCTB aMMHaka,
MPOBEACHUE KAYeCTBEHHBIX pEAaKIMi Ha HWOH aMMOHUS U ¢ocdhaT-HOH W H3YUYCHHE MPU3HAKOB WX TNPOTEKAHHS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOM a30THOM KUCIOTHI C MEbIO0 (BO3MOKHO MCTOIB30BaHUE BUICOMATEPUATIOB), U3YUCHUE MOJIeNIel KPUCTAIUTHYECKUX PEIIETOK
anMasa, rpaduta, QymiepeHa, O3HAKOMIIEHHE C IPOLECCOM aJcOpOIMU PAcTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOTAa3a, MOIy4YeHne, coOupaHue, paclio3HaBaHUE U U3YUYEHHE CBOMCTB YIJIEKUCIIOTO ra3a, MPOBEACHIE KaUeCTBEHHBIX peaKkiuii Ha KapOoHaT
W CUJUKAT-UOHBI M W3yYEHHE TMPU3HAKOB UX TMPOTEKAHMS, O3HAKOMJICHHE C TMPOAYKIIMEH CHJIMKATHONW TIPOMBIIIUICHHOCTH, PEIICHHE
AKCIEPUMEHTAIBHBIX 33714 M0 TeMe «BakHeNme HeMEeTauIbl U UX COCIUHEHUS».

MeTaJuibl M UX COeIMHEHUS

OO0mas xapakKTepUCTHUKAa XMMHUYECKHUX AJIIEMEHTOB — METAJUIOB Ha OCHOBAHHWH HMX MOJIOKEeHHs B Ileproamueckoil cuctemMe XMMHUYECKUX
anemenToB JI. 1. MenneneeBa u ctpoeHus atoMoB. CTpO€HHE METAIOB. MeTaimnyeckasi CBsA3b M METaJUIMYECKash KpUCTAUIMYECKash PEelIETKa.
DNEeKTPOXUMHUYECKUN Psil HAPsHKEHUH MeTauioB. DOU3NYecKne W XUMUYECKHE CBOMCTBa MeTauioB. OOmme crocoObl MOJYYeHHUS METalIoB.
[ToHsITHE O KOPPO3UH METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOppo3uH. CIuiaBsl (CTallb, YyTYH, TIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE
B OBITY U TPOMBINIJICHHOCTH.



[[lenounbie Meramnel: nosiokeHue B [lepuogmueckoil cucrteme xumudeckux sieMeHtoB JI. M. MenpaeneeBa, cTpoeHHE HX aTOMOB,
HaxoXkJieHue B mpupoje. Pusnyeckue M XMMUUYECKHE CBOWMCTBA (Ha mpuMmepe HaTpus W Kainusi). OKCUIbl U THAPOKCHUIBI HATPUS U KaJusl.
[IpuMmeHeHne WETOYHBIX METAIIOB U UX COCIMHEHUN.

[I{enouHO3eMENbHBIE METAJIIIBI MAarHUM M KaJbLMii: nosioxkeHue B Ilepuoanueckoil cucreme xumuueckux snemeHToB /. M. Menneneesa,
CTpOEHHE UX aTOMOB, HaXOKJeHHe B pupoze. Guznueckre U XuMUYECKUE CBOMCTBA MarHus U Kanblius. BaxkHele coequHeHs KaabIus (OKCHI,
THIIPOKCU, cOIH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AsroMuHMI: TToN10)KeHUE B [lepuoauueckoil cucteMe XuMuueckux aneMeHToB . M. MenneneeBa, CTpOEHUE aTOMa, HAXO0XKIEHUE B IPUPO/IE.
duznyeckre U XMMHUYECKHE CBOMCTBA amoMUHUA. AMGBOTEpHBIE CBOIICTBA OKCHUJIA M TUAPOKCUIA aTIOMUHUS.

Kenezo: nonoxenue B Ilepuoguueckoit cucteme xumudeckux anemeHToB J[. M. MenaeneeBa, CTpoeHHE aToMa, HaXOKIEHUE B MPUPOJIE.
dusnueckre 1 XUMUUECKHE CBOMCTBA xerne3a. Okcuabl, rupokcuanl u conu xenesa (1) u sxenesa (111), ux cocras, cBoicTBa U MOJTyUYEHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ 00pa3aMy METAJJIOB U CILIaBOB, UX (PU3MYECKMMH CBOMCTBAMHM, U3yUYEHUE PE3YJIHTATOB KOPPO3UU METAIUIOB (BO3MOKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHUIA Kallbllid M HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HCCIEAOBAaHUE CBOMCTB JKECTKOM BOJBI, IMpoOIlecCa TOPEHUs JKelie3a B KHUCIOpoje (BO3MOXKHO HCIIOJIb30BAHHE
BUJICOMATEPHAJIOB), PU3HAKOB MPOTEKAHMsI KAYeCTBEHHBIX PEaKIMi HA MOHBI: MArHUs, KaJbIHs, aTFOMUHMS, UHKa, xkene3a (1) u xenesa (111),
meau (l1), nabmioneHue M omucaHue MPOILIECCOB OKpAIIMBAHMS IUIAMEHM HOHAMU HATPHUS, Kalus M KajbIUs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIeA0BaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCUIA AIFOMUHUS M THIPOKCH/IA IMHKA, PEIIEHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelllne MeTauibl U UX COCTUHEHUS.

XuMHus U OKpYKamoLas cpeaa

BemecTBa n MaTepuainbl B TOBCEIHEBHOM KU3HU delloBeKa. be3onacHoe MCcnoab30BaHueE BEUIECTB M XMMHUECKUX peakuuil B ObITy. [lepBas
MOMOIIIb P XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XuMUYecKoe 3arpsi3HeHUe OKpY>Karoleil cpeabl (mpeaenbHas JomycTuMas KOHIeHTpalus BemiecTs, qanee — [1JIK). Pons xumuu B pemnienun
9KOJIOTUYECKUX TTPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJTMMEPHBIE MAaTEPUAIbI).

Mesicnpeomemmuoie céazu

Peanmuzarust MeXTIpeIMETHBIX CBSI3€H MPU U3YYCHUU XUMHH B 9 Kilacce OCYIIECTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-
HayYHBIX TIOHITHH, TaK ¥ TIOHSITHH, SBISTIONTUXCSI CACTEMHBIMHE JIJTSI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIM3, CHUHTE3, KIacCH(HUKAIUs, NEPUOIUIHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOICTUPOBAaHUE, U3MEPEHUE, MOJIEIb, SIBJICHHE, TAPHUKOBBINA dPPEKT, TEXHOIOTHSI, MATEPHUATIBI.



®usnka: mMatepusi, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIHJ, W30TOIbI, PaJANOAKTUBHOCTH, MOJICKYJA, SJIEKTPUUYECCKUN 3apsin,
NPOBOJHUKH, TOJYIIPOBOJHUKH, JMUAIICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJO, O0BEM, arperaTHOE COCTOSHUE BEIECTBAa, ra3, PacTBOP,
PacTBOPUMOCTh, KPUCTAJUTMUECKas PEIIETKA, CIUIaBbl, (PM3UUECKHE BEIMYHMHBI, CAWHHIIBI M3MEPEHHUS,, KOCMHYECKOE MPOCTPAHCTBO, IUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢orocunres, apixanue, Onocdepa, 3KOCHCTEMa, MUHEpAIbHBIE YI0OPEHHS, MUKPOAJIEMEHTHI, MaKPOAJIEMEHTHI, TUTATEIbHbBIC
BEILIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPaIbI, TOPHBIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOTLTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBI IO XMMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPe3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOLIEro oOpa3oBaHMs JOCTUTAIOTCS B XOjA€ OOyYeHMs] XUMHMM B €IUHCTBE
y4eOHOH M BOCIIMTATENILHOU AEATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCHHCKUMH COLIMOKYIBTYPHBIMUA U JTYXOBHO-HPaBCTBEHHBIMU
HEHHOCTSIMH, MPUHATBIMH B OOLIECTBE MpPaBUJIAMH M HOPMaMH TOBEACHUS U CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHMSA, CaMOPAa3BUTHA U
COLMAJIN3ALUHU 00YYaOLINXCS.

JIMYHOCTHBIE PEe3yJIbTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIUXCA PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPHEHTALUN U
pacliipeHue OMbITa AEITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOT'O OTHOULICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAyYHOMY HACJIAMIO, TOHUMaHUs 3HAYCHUS XMMUYECKON
HAyK{ B KHM3HU COBPEMEHHOI'0 00IECTBa, CIOCOOHOCTHU BJIaJleTh JOCTOBEpHON MH(pOpMaLMell O IepeOBbIX JOCTUKEHUAX U OTKPBITUAX MUPOBOI
1 OT€YECTBEHHON XMMMUHU, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOT0 BOCTIMTAHMA:

IIPEJCTABICHNUS O COLUAIBHBIX HOPMAax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTU B
OOIIIECTBEHHO I0JIE3HOW, yueOHOUCCIe10BaTeIbCKONW, TBOPYECKONH U APYIMX BHJAX JEATENbHOCTH, TOTOBHOCTU K Pa3sHOOOPa3HON COBMECTHOM
JEeSITEIbHOCTH TPH BBIOJHEHUH Y4EOHBIX, MTO3HABATENbHBIX 3a/1a4, BBHITOJHEHUH XMMHYECKHX SKCHEPUMEHTOB, CO3/IaHMHM YYE€OHBIX MPOEKTOB,
CTpEeMJIEHMSI K B3aUMOIIOHUMAaHHIO U B3aMMOITOMOIIIH B ITPOLIECCE 3TON yueOHON e TeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MIOBEICHUE U TOCTYIIKH
CBOMX TOBApUIIEH ¢ MO3UIIMK HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIECTBE U XMMHUUYECKOM pEaKlMU, COOTBETCTBYIOIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HayKH U
COCTABJISIIOLINE OCHOBY I TIOHUMAaHMSI CYIIIHOCTH Hay4YHON KapTUHbBI MHUpPA, PEACTaBIEeHNs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI,
B3aMMOCBS35IX YEJIOBEKA C MIPUPOIHOM CPEIoi, O POJIY XMMHUH B IO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIE MOTHBBI, HAllpaBIEHHbIE Ha IOJIyY€HHE HOBBIX 3HAHMHA 0 XUMHH, HEOOXOAMMBIE Uil OOBSCHEHHS HaOII0JaeMbIX
MIPOIIECCOB M SIBJICHH, MO3HABATEIbHOM, MH(POPMALIMOHHON M YMTATENbCKON KYyJIbTYpbl, B TOM YHCIIC HABBIKOB CAMOCTOSITENILHOW PaboOTHI ¢
y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPATYPOil, TOCTYIHBIMU TEXHUYECKUMU CPEJCTBAMH UH(POPMAIIMOHHBIX TEXHOJIOTU;

MHTEpec K 00YUEHHUIO U TIO3HAHMIO, TH0003HATENIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0Opa30BaHNI0, TPOEKTHOM U UCCIIEI0BATEIbCKOM
JesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00YUEHHUS B JalbHEUIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:



OCO3HaHUE IEHHOCTH >KU3HHM, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HH, OCO3HAHUE
MOCIEACTBUA W HENPUSATHE BPEAHBIX MPHUBBIUEK (YHOTPEOJIEHUS alKOTONs, HAPKOTUKOB, KypeHHs), HEOOXOIUMOCTU COOJIOJCHUS TPABHII
0€301MacCHOCTH NP OOPAIICHUH ¢ XHMHYECKUMH BEIIECTBAMHU B OBITY M PEaIbHOM JKU3HM;

5) Tpy10BOro BOCIIMTAHUS

HMHTEpEC K MPAKTHYECKOMY M3yUEHHUIO POoDECcCHil ¥ Tpyaa pa3IMuHOrO POJia, YBaXEHUE K TPYAY U Pe3ybTaTaM TPYIOBOU EATEILHOCTH, B
TOM YHCJIC Ha OCHOBE IPUMEHEHUS MPEAMETHBIX 3HAHUH 110 XMMHU, OCO3HAHHBIN BHIOOP WHANBUIYATBHON TPACKTOPHH IIPOIOJIKEHIS 00pa30BaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTM K XWMHH, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, yCHEmHON MpodecCHOHaTbHON
NESATETLHOCTH M Pa3BUTHUSI HEOOXOAMMBIX YMEHHM, TOTOBHOCTH aJIalITUPOBATHLCS B MPOGECCHOHATBHOM CpejIe;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

9KOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOIICHHUE K IPUPOJIC KaK UICTOYHUKY )KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IEHHOCTH
3JI0POBOTO U 0€30MacHOro 00pasa >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYCCKOMY U ICUXUYECKOMY 3I0POBBIO, OCO3HAHHE
LIEHHOCTU COOIIOIEHUS TPaBUIl OE30MacHOTO MOBENCHHUS MPU PadOTe C BEIIECTBAMH, a TAKXKE B CUTYallUAX, YTPOXKAIOIMIUX 3J0POBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, IOTYyYaeMbIe IIPY U3YUICHUU XUMHUH, JJIs PEIICHUS 3a1a4, CBI3aHHBIX C OKPYKAIOIIEH PUPOTHON CPEIOi,
JUTS. TIOBBIIIICHHUSI YPOBHS JKOJOTMYECKOH KYJIbTYPBI, OCO3HAHHS TJIOOATBHOTO XapakTepa AIKOJIOTHYECKUX MPOoOJIeM W TMyTeH WX peIIeHUs
MIOCPEICTBOM METOJI0B XUMHH, IKOJIOTMYECKOT0 MBIIUICHUSI, yMEHHS PYKOBOJICTBOBATHCS UM B I03HABATEIbHON, KOMMYHUKATUBHOM U COLMATIBHO N
MpPaKTHUKE.

METANIPEJIMETHBIE PE3YJIBTATDI

B coctaBe MeTanpeaMEeTHBIX pe3yIbTaTOB BBIACIAIOT 3HAUUMBbIE JIJ1s1 POPMUPOBAHUS MUPOBO33PEHUSI OOIIIEHAYYHBIE TOHATHS (3aKOH, TEOPHSI,
MIPUHIIUIL, TUTIOTE3a, (DAKT, CUCTEMA, ITPOIIECC, SKCIIEPUMEHT U JIPYToe€.), KOTOPHIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeaMeTax u
MO3BOJISIFOT HA OCHOBE 3HAHUH U3 ATHX MPEAMETOB (POPMHUPOBATH MPEICTABICHHE O IIEIOCTHON Hay4YHOU KapTHHE MUPA, U YHUBEPCAIIbHbIE yueOHbIe
necTBUs (MO3HABAaTEIbHBIE, KOMMYHUKATUBHBIE, PETYISTHUBHBIC), KOTOpbIe oOecrneynBaroT (GOPMUPOBAHHE TOTOBHOCTU K CAMOCTOSTEIHLHOMY
MJITAHUPOBAHUIO U OCYIIECTBICHUIO YICOHOU NeATETbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJornyeckne 1eMCTBUSA:

YMEHUSI UCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBILIUICHUS MPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI XUMUYECKUX MOHSTHH (BBIACNATh UX
XapaKkTepHbIC MPU3HAKH, YCTAHABIUBATh B3aUMOCBS3h C JPYTUMH TOHSATHUSMHU), UCIIOIH30BATh TOHATHS 1T OOBSICHEHUSI OTACIBHBIX (DAKTOB U
SIBJICHUH, BBIOMpATh OCHOBAHMSI M KPUTEPUU TSI KIACCH(PUKAIMN XUMHUYECKHX BEIIECTB W XUMHUYECKUX PEaKIMi, YCTaHaBIWBATh MPUYUHHO-
CIIEJICTBEHHBIC CBSI3M MEXKIY OOBEKTaMU W3YYECHHsI, CTPOUTH JIOTMUECKUE PACCYXKIEHUs (MHIYKTUBHBIC, JIENYKTUBHBIC, M0 aHAJIOTUH), JENaTh
BBIBOJIBI 1 3aKJIIOUCHUS;



YMEHHE MIPUMEHSTH B IPOIECCE MO3HAHUS MOHATHS (ITpeIMETHBIE M METalpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOIEIH, UCTIOIb3yeMbIe
B XMMHHU, IpeoOpa30oBbIBaTh HIMPOKO IPUMEHSIEMbIE B XUMUM MOJIEIbHBIE IPEJCTABICHUS — XMMUUECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUUECKas]
¢dopmMyna U ypaBHEHHE XUMHYECKOW pEaKIMH — IMPH PEIICHUH y4eOHO-TIO3HABATENBHBIX 3ajad, C YYETOM 3THUX MOJAEIBHBIX INPEICTaBICHUM
BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIC TPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BELIECTB M XUMUYECKUX PEaKI1il, BHISBISATH OOIIHE
3aKOHOMEPHOCTH, IPUUYUHHO-CIICICTBEHHBIE CBSI3U U MPOTUBOPEYUS B U3YYaeMbIX MIPOLIECCAX U SABICHUSX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHUE HCIIOJB30BaTh MOCTABICHHBIE BOMPOCH B KAaueCTBE MHCTPYMEHTA TO3HAHUS, a TaKKe B KayeCTBE OCHOBBI s (POPMHPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPAaBUILHOCTU BbICKA3bIBAEMbBIX CYKJICHUH;

MpUOOpETEeHUE ONbITa MO IJIAHUPOBAHUIO, OPraHU3AlMU U TPOBEIACHHUIO YUYEHHYECKUX HKCIEPUMEHTOB, YMEHHE HaOI0JaTh 3a XOJ0M
IpoLecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €ro Pe3yibTaT, (pOpMyIMpoBaTh 000OIIEHUS U BBIBOJBI 110 Pe3yjbTaTaM IMPOBEAEHHOIO OIbITA,
MCCIIEIOBAHMSI, COCTABIISATH OTYET O MIPOJICTAHHON padoTe.

Pa6Gora ¢ undgopmanmeii:

yMEHHE BHIOUpATh, aHAJTM3UPOBATh U MHTEPIPETUPOBATH MH(DOPMALIMIO PA3TUYHBIX BUOB U (DOPM MPEICTABICHHS, TOJIy4aeMYyI0 U3 Pa3HbIX
HMCTOYHUKOB (Hay4yHO-TIONYJISIpHAS JIUTEpaTypa XUMHUECKOTO COJIEP KaHUsI, CIIPAaBOYHbIE TOCOOMs, pecypchl IHTepHETa), KpUTHUECKH OLIEHUBATh
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

yYMEHHE MPUMEHATh Pa3InyHble METO/bI U 3alPOCHI TP MOUCKE U 0TOOpE MH(GOPMAIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX IS
BBITIOJTHEHUST Y4eOHBIX U IMO3HABATENbHBIX 3a]a4 OIpeAeTEHHOr0 THIA, MPUOOpPETeHHE OMbITa B 00JACTH HMCMOJIb30BaHUS HH(OpPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIAJJCHUE KYIbTYPOH aKTHBHOI'O UCIOJIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh
ONTHUMaJIbHYIO (hopMy MpencTaBieHHs] MHPOPMAIMK U WIJUTIOCTPUPOBATH PEIIaeMble 3aJla4d HECJOKHBIMHM CXEMaMH, JuarpamMMmamu, JIpyruMu
dhopmamu rpadUKu U ©X KOMOUHAIIMSIMU;

YMEHHE HCIOJIb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4yeOHOM M MCCIeOBATENbCKOM AEATeNbHOCTH HH(GOpPMAIMIO O BIUSHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOTO X034HCTBA U TPAHCIIOPTA HAa COCTOSTHUE OKPY’KAIOLIEN PUPOJHON CPEJIBI.

KoMmyHukaTHBHBIEe yHHBepcaibHble yueOHble 1elCTBUSA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auanora u (WiM) AUCKYCCUH) 0 CYIIECTBY 00CYX AaeMOi TeMbl, ((OpMyYIHpOBaTh CBOU MPEIIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a]a4n;

YMEHHUS MIPECTABIIATH MMOJTYYEHHBIE PE3YNIbTAaThl I03HABATEIBHON ACSITEIbHOCTH B YCTHBIX M MMMCBMEHHBIX TEKCTaX; JEJIaTh MPE3EHTALNI0
PEe3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIIEpUMEHTa (JTabOpaToOpHOTO OIbITa, JTAOOPaTOPHOU pabOThI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB,
y4eOHOTO MPOEKTA);



YMEHUS y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEILHOW M UCCIIEI0BATEIbCKON AEATEIBHOCTU MPU PELICHUN
BO3HUKAIOMIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIUHA (00CYXIeHHsI, 0OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBI»,
KOOpAMHAIIMS COBMECTHBIX JICHCTBUH, ONpeeNIeHHe KPUTEPHEB 0 OIIEHKE Ka4eCTBa BHIIIOJHEHHOM paboThl U APYyTHE).

PeryasiTuBHble yHHMBepcaAJIbHbIE yUeOHbIE 1eiicTBUS:

YMEHHE CaMOCTOATENIBHO OIPENeNATh LENu ACATeNbHOCTH, IUIAHUPOBaTh, OCYILECTBIIATh, KOHTPOJIMPOBATH WU IPHU HEOOXOAMMOCTHU
KOPPEKTHPOBAThH CBOIO ICATEIILHOCTh, BEIOUPATh Hanbosee 3 PeKTHBHBIE CIOCOOBI PEIICHUs YIeOHBIX U MO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIHHO
COCTABIISITh WM KOPPEKTUPOBATh NPEJIOKEHHBIN AITOPUTM JIEHCTBUNA NMPH BBHINOJHEHHM 33laHUM C y4ETOM MOJY4YeHHs HOBBIX 3HAHUHM 00
U3y4aeMbIX 00BEKTAaX — BELIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOIO pe3ysbTaTa 3asBJICHHOMN LeJIM, YMEHUE UCIOIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIIOBUH 3alaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pE3YNbTaTOB IO OCBOCHHUIO OOS3aTEIILHOTO COJEp)KaHUS, YCTAaHOBICHHOTO JaHHOW (enepanbHOil padodeii
IIPOrpaMMOii, BBIJIEISIOT: OCBOSHHBIE 00yUarOIMMUCS HayYHbIe 3HAHHSI, YMEHUS U CLIOCOOBI IeHCTBUNA, BUJIbI IEATEIBHOCTH 110 MOJyYEHHIO HOBOTO
3HaHUs, €ro MHTEPIpeTaluy, IPeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3JINYHBIX YUEOHBIX U HOBBIX CUTYalUsX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIe pe3ysbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Yy OOYHAIOIIHXCS
YMEHUU:

® PAaCKpBIBATH CMBICII OCHOBHBIX XUMUYECKHUX IOHATHUN: aTOM, MOJIEKYJIa, XUMUYECKHUN 3JIEMEHT, IIPOCTOE BELIECTBO, CI0KHOE BEILIECTBO,

cMech (OJHOpOJIHAS U HEOJHOPOIHAsI), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBasl J10JI1 XMMHUYECKOIo 3JIEMEHTa B COEAMHEHUH, MOJIPHBIM 00BEM, OKCHJA, KHUCIOTa, OCHOBaHME, COJb,
3JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIEHUS, XMMHUYECKas peakiys, KIacCU(pUKALMs peaklUui: peaklMHd COeIUHEHUS, peaKiuu
pa3ioXKeHus, peakluu 3aMelleHus, peakuuu oOMeHa, 9K30- U SHAOTEPMUUYECKUE pEaKLUHU, TEIJIOBOM 3(PQeKT peakuuu, 1Ipo aroma,
ANIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paguyCc aTOMa, XUMUYECKasl CBS3b, NMOJISIpHAS U HEMOJspHasi KOBAJIEHTHAs CBSI3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBasl J0JIs BELIeCcTBa (MIPOLIEHTHAsA KOHIIEHTPALUs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUI U IPUMEHSATh 3TH MOHITHSI IPH ONMCAHUM BELIECTB U UX IIPEBPAICHUI;

®  JCIIOJIb30BATh XMMHYECKYIO0 CUMBOJIMKY JJIsi COCTABIEHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMHUECKHUX PEaKIIHii;
® OMpeneNniaTh BaJCHTHOCTh aTOMOB SJIEMEHTOB B OMHAPHBIX COCJUHEHUSX, CTENEHb OKUCIICHUS HJIEMEHTOB B OMHAPHBIX COEAMHEHUSX,
MIPUHA/IJIEKHOCTh BEIIECTB K OIMpPE/eIEHHOMY KJIacCy COEAMHEHHMH 1o ¢opMyiiaM, BUJ XUMUYECKOH CBs3U (KOBAJIEHTHAs U MOHHAsA) B
HEOPraHUYECKUX COECTUHEHMSIX;

e packpsiBaTh cMmblch [leproanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHHUE EPUOJUIECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKHUX JIEMEHTOB OT MX IOJIOKeHUs B llepmonnyeckoil cucreMe, 3aKOHOB COXPAHEHMsI MACChI BEIIECTB, TOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJIIPHOTO y4€HUs, 3aKoHa ABOraapo;



OIMKCHIBATh M XapaKTepHu30BaTh TabiuuHyto Gopmy [lepuonndeckoil CHCTEMBI XUMUYECKUX AJIEMEHTOB: Pa3InyaTh MOHSATHUS «TJIaBHAS
noarpynmna (A-rpynmna)» u «mnobouynas noarpynmna (b-rpynma)», manble u OoJbIIME TEPUOBI, COOTHOCHUTh O0O3HAYEHUS, KOTOPHIC
umeroTcs B Tabumie «[lepuoauueckas cucteMa XuMu4eckux eMeHToB J[. Y. MenieneeBa» ¢ YMCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS
aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsij sApa, 00IIee YHCII0 EKTPOHOB U paclpeeTIeHUE UX 10 JIEKTPOHHBIM CII0sIM);
KJ1acCU(UIIUPOBATh XMMHUYCCKHE JIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA, XUMHUYECKHE PEaKIMK (TI0 YUCIIy H COCTAaBY YYaCTBYIOIIUX B
pEaKIuu BEIIECTB, M0 TEIUIOBOMY P (DEKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPIXKAAs OIMHMCAHHE MPUMEpaMH
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIINI;

MIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX KA4YEeCTBEHHOTO COCTaBa, BO3MOXXHOCTH IPOTEKAHUS XUMHUYECKUX
MPEBpAILCHUH B PA3TUYHBIX YCIOBUIX;

BBIUUCIIATE OTHOCHTENBHYIO MOJICKYSPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJNII0O XHMHYECKOTO 3JIEMEHTa Mo (opmyIe
COEIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOANUTH PACUETHI IO YPABHEHUIO XUMUYECKON peaKIui;

MPUMEHSITh OCHOBHBIC OIEpAIlMM MBICIUTEIBHONW JAEATEIBHOCTH — aHaJM3 M CHHTE3, CpaBHEHHE, 000OIIeHHEe, CHCTeMaTH3aIuIo,
KJ1aCCU(DMKALIUIO, BBISIBIICHUE TPUYMHHO-CJICICTBCHHBIX CBSI3€H — ISl U3YYCHUS CBOICTB BEIIECTB U XUMHUECKUX PEaKIUil, ECTECTBCHHO-
HAyYHBIC METO/IbI IO3HAHUS — HAOJIOICHUE, U3MEPEHUE, MOJICIIMPOBAHUE, IKCIICPUMEHT (peasbHbI U MBICIICHHBIH );

ClIeZIOBaTh MpPaBHUJaM TIOJb30BAHUS XUMHUECKOW IOCYAOH M JIa0OpaTOpPHBIM O0OpYIOBaHHMEM, a TaKXKe MpaBUiIaM OOpaIleHUs ¢
BEIIECTBAMH B COOTBETCTBMM C MHCTPYKLHUSAMH IO BBITOJHEHHUIO JTa0OPATOPHBIX XMMHUYECKHX OMNBITOB IO IMOJYYEHHIO U COOUMPAHUIO
ra3o0o0pa3HbIX BemiecTB (BOJOPOAAa W KHUCIOPOJa), MPHUTOTOBICHUIO PACTBOPOB C OMpEIENEHHONW MacCOBOM JIOJIEH pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATH M MPOBOJUTH XUMHUYECKHE KCIIEPHUMEHTHI 10 PACMO3HABAHUIO PACTBOPOB MIENOYEH M KHUCIOT C MOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (PeHOIPTATICHH, METUIIOPAHXK U APYTHE).

K KOHIY 06y‘IeHI/I$I B 9 Kkiacce MNPEAMCETHLBIC PE3YJIbTATHI Ha 0azoBoM YPOBHE OOJIZKHBI OTPAXKaTbh CCI)OpMHpOBaHHOCTL y 06yqafomnxc51

YMCHMMN:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MOHATUN: XUMUYECKUM AIEMEHT, aTOM, MOJIEKYJIA, HOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0’KHO€ BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAsl PEaKIUsl, XUMUYECKasl CBA3b, TEMIOBOM
ahdexT peaknuu, MOJb, MOJSIPHBIA OO0BEM, PAaCTBOP, AJIEKTPOJUTHI, HEIJIEKTPOIHTHI, IICKTPOIUTHUECKAS IUCCOIUAINS, PEaKIUU
MOHHOTO OOMeHa, KaTalau3aTop, XMMHYECKOe paBHOBECHE, OOpaTUMbIe U HEOOpAaTUMBbIE PEAKIINH, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peaKIuu, OKUCIUTEh, BOCCTAHOBUTEIb, OKUCICHUE U BOCCTAHOBIICHUE, aJNIOTPONHS, aM(pOTEPHOCTh, XUMHUECKast CBS3b (KOBaJEHTHAs,
WOHHAs, METAJUTMYECKas), KpUCTaJUTMUecKass PemeéTka, KOPpPO3usi METAJIOB, CIUIABBI, CKOPOCTh XMMHYECKOW PEaKIud, MPeaeTbHO
nonyctuMas konueHTpanus [TJIK BemecTsa;

WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHATHN U MPUMEHSATH 3TH MOHITHUS IPU OMMCAHUH BEUIECTB U UX IIPEBPACHUI;



UCTOJIb30BATh XUMUYECKYIO CHMBOJIMKY JUISl COCTaBJICHUS (POPMYJI BEIIECTB M YPAaBHEHUIH XUMHUECKUX PEAKIINL;

OIIPEAEIIATh BAJIEGHTHOCTD U CTETIEHb OKUCIECHUS XMMUUECKUX JIEMEHTOB B COEMHEHMSIX PA3JIMYHOIO COCTaBa, IPUHAIJIEKHOCTD BEILIECTB
K OIpeIeIEHHOMY KJ1acCy CO€MHEHUH 1o hopMyiam, BUJL XUMUYECKOH CBSA3U (KOBAJIEHTHAS, HOHHAs!, METAJJINYECKas) B HEOPIraHUYECKUX
COEMHEHUSX, 3aps/l MOHA 10 XMMHUYECKOH (opmyine, xapakrep cpelbl B BOAHBIX PACTBOpaX HEOPraHUYECKUX COCIUHEHUH, THII
KPUCTAJUINYECKOH PeIETKN KOHKPETHOTO BELECTBA;

packpeiBath cMbici Ilepuoauueckoro 3akona /I. . MenneneeBa 1 J€eMOHCTPUPOBATh €ro MOHUMAHUE: ONUCHIBATh U XapaKTEPU30BATh
Tabauunyo ¢opmy Ileproandeckoil cuUCTEMBI XUMHYECKUX 3JIEMEHTOB: Pa3lIM4aTh TOHSATHS «rJ1aBHas noArpynna (A-rpymma)» u
«obounas noarpynmna (b-rpynma)», Manbie U OONbIINE MEPUOABI, COOTHOCHTH 0003HAUEHHsI, KOTOPbIE MUMEIOTCS B MEPHOAMYECKOM
TabJUIle, C YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsij s1pa, o0I1ee YUCII0 JIEKTPOHOB
U pacnpezeseHue UX 10 3JIEKTPOHHBIM CJI05IM), OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB M UX COEIMHEHUN
B IIpeJieax MajbIX IEPUOJOB U IVIaBHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPIraHUYECKHUE BEIeCTBA, XUMUUYECKHE PEAKIMU (10 YUCILy U COCTaBY Y4acTBYIOLIUX B
peaKIy BEIIECTB, 10 TEIUIOBOMY 3 (}eKTy, 0 N3MEHEHHIO CTETICHEH OKHUCICHUS XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIIEU(PHUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX M CI0XKHBIX BEIIECTB, TOATBEPKAasl ONHUCaHHUE
[IpUMEpPaMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

COCTABJISATh YPABHEHMSI DJICKTPOJIMTHUECKON IUCCOLMAIMM KUCIOT, LIe0Ye M COoJel, MOJHbIe U COKPALIEHHbIE YPAaBHEHUS PEeaKIUi
MOHHOIO OOMEHa, ypaBHEHHS peaklui, MOATBEP)KIAIOIINX CYIIECTBOBAHUE TI'€HETUYECKOW CBSI3U MEXIy BEIIECTBAMU Pa3IUYHbIX
KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN TOCPEACTBOM COCTABICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKui;
MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS], BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKHX MPEBPAILEHUH B Pa3JINYHBIX
YCIIOBUSIX;

BBIUHCIISATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEILECTB, MAacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa Mo (opmyie
COEMHEHMS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIUY;

cO0JII0JaTh IIPAaBUIIA MOJIB30BAHUS XMMUYECKOH NTOCYA0H U 1a00paTOPHBIM 000pYI0OBAHHEM, & TAKXKE IIPABUIIA OOPAILIEHUS C BEILIECTBAMU
B COOTBETCTBUH C MHCTPYKLHMSMHU IO BBITOJHEHHIO JTaOOPATOPHBIX XMMUYECKUX OIBITOB IO MOJIYYEHHIO U COOMPAHUIO Ta3000pa3HbIX
BEIIECTB (aMMHUaKa M yIJIEKHCIIOro Ta3a);

MIPOBOJIUTH PEAKIINH, TOATBEPKAAIONINE KAYECTBEHHBIH COCTaB pa3IMYHbIX BEIIECTB: PAaCMO3HABATh OMBITHBIM MYTEM XJIOpHU-, OpOoMUI-,
uonua-, kapobonat-, ¢ocdar-, cummkar-, cyiabdar-, TUAPOKCHI-MOHBI, KATHOHbI aMMOHHUS W HOHBI H3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTaHUUECKUX BEIIECTB;



® T[PUMECHATH OCHOBHBIC OIEPAMH MBICTUTEILHON JEATEIbHOCTH — aHalli3 W CHHTE3, CpaBHEHHE, 000OIIeHUE, CHCTEeMATH3AIlHIo,
BBISIBJICHHE TPUUMHHO-CJIEICTBEHHBIX CBSA3EH — JIJIsl U3y4YEeHHs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUi, €CTECTBEHHO-HAYUYHbIE METO/IbI
MO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE, MOACIMPOBAHNE, SKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaumeHoBaHue pa3ieioB dueKkTpoHHbIe (LN (POBbLIE)
KoHTpoJibHbIe IIpakTHYeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pazpnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BaxkHas o0J1acThb
1.1 COTECTROHAMIL H 5 2 https://m.edso0.ru/Y NVIX660G
MPaKTUYECKOU
ESITEIILHOCTH YETI0BEKA
B
1.2 CHICCTEA 1 XHMUHCCKHE 15 1 https://m.edso0.ru/ONNXR1VFO
peaku
Utoro no pazneny 20
Paznen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BelleCTB
B .K .
2.1 OSAYX. RUCIOPOR 6 https://m.eds00.ru/DSBORTY30
[Tousttue 06 oxcumax
B LTI
2.2 OAOPOA. LIOHATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KHACJIOTaX U COJIAX
Bopa. Pacteopsl. [lonsTue
2.3 5 1 1 https://m.edsoo0.ru/M13I15KJBM
00 OCHOBaHUIX
OCHOBHBIE KJIACCHI
2.4 HEOPraHNYEeCKuX 11 1 1 https://m.edsoo.ru/0TSASMOWT
COETUHEHUN
Hroro mo pasneny 30

Paspnea 3. Ilepnonnueckuii 3axkoH u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeakuuu



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

3.1 XUMHYECKHX 3JIeMeHTOB /], 7 https://m.edso00.ru/TCBJBVWFZ
N. Menaeneea. Ctpoenue
aroma
XumMuyeckas CBS3b.
3p  OucmATeNRHO- 8 https://m.eds00.ru/F6AOABDPF
BOCCTaHOBHTEIILHBIE
peakuuu
Hrtoro o pazaeny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE Bpems 3 https://m.edsoo.ru/KQBD02J69
OBHIEE KOJIMYECTBO YACOB 68

[10 ITPO'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbnbie IIpakTHyeckue
n/m NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIEe PecypChl
padoTshI padoThI
Pa3zpnes 1. BemecTBo 1 XUuMHYeCKHEe peaKkuu
IT 0 i
1.1 OBTOPCHHE 1 YIVYDIICHIE SHAMHIH 5 1 https://m.edsoo.ru/EQETUT35Z
OCHOBHBIX Pa3/IeJoB Kypca § Kkiacca
O
1.2 CHOBHLIC SAKOTOMEPHOCTH 4 https://m.eds00.ru/AFNALWGT7U
XUMHUYECKUX PEaKIUi
1.3 ICKTPOTHTINCCKAR AUCCOLHMALIL. 8 1 1 https://m.eds00.ru/KODUR50VY
XUMHUYECKUE PeaKkIMM B pacTBOpax
Hroro no pazneny 17
Pasznea 2. Hemeraaianl 1 HX coeNHEHUS
0]4]
2.1 Tt XaparTEpHETITG XHMITCCKIX 4 1 https://m.edso00.ru/ZTN1F700l
anemeHToB VIIA-rpynmnsl. ["anorenst
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COEUHEHUS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.3 aneMeHToB VA-rpymisl. A3ot, pochop 7 1 https://m.edso0.ru/VOXDOUX2S
U UX COEIMHEHUS
OO61as XxapakTepUCTHKa XUMUYECKUX
2.4 anemenToB |V A-rpynmsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VJX

KpCMHI/Iﬁ 1 UX COCOAMHCHUA

Hroro no paszneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

3.1 OO0wwume CBOMCTBA METAIIIOB 4 https://m.edsoo.ru/GHV2L6NJ8
B .
3.2 DIHICHIIHE METLIB I X 16 https://m.eds00.ru/EFKQWIHZI
COCIMHEHHUS
Hroro mo pazaeny 20
Pazjnen 4. Xumus u okpyxamomas cpeaa
4.1 Betuectsa it MaTepHans! B KH3HI 3 https://m.eds00.ru/TENBWEF7Y
YeJI0BEKa
Wroro mo paszneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IINTAHUPOBAHHME

8 KUIACC
KosmuecTBo yacos

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Konrpouabnsie IIpakrnyeckue

n/n Bcero u3ydeHusi oOpa3zoBaTeJibHbIE pecypchl

padoThI padoThI
[Ipenmer xumuu. Poias xumun
1 B )KM3HHM YesoBeka. Tena u 1 CEHTSAOPb https://m.edsoo.ru/L62DS2CZR

B€IICCTBA

2 Hosrie o meronax 1 cemtsiops | https://m.edso0.ru/9ZIAEWO50
IIO3HAHHUA B XUMHUH

[IpakTuueckas padora Ne 1
«ITpaBuia paboTHI B

3 1ab0paTOpUU U MPUEMBI 1 CEHTAOPb https://m.edsoo.ru/L5EW4353D
obpaiteHus ¢ 1a60paTOPHBIM
000pyI0OBaHUEM

q .
4 VICTRIC BELIECTRA 1 eMecH . 1 CEHTSIOPh https://m.edsoo.ru/6 TME21FW8
CrniocoOsI pa3aenenus cMmecei

[IpakTuueckas pabora Ne 2
«Pa3nenenue cmeceit (Ha

5 1 CEHTSAOPb https://m.edsoo.ru/K3LS5MCRY
pUMepe OYUCTKU
MOBapEHHOM con)»

6 ATOMBI U MOJIEKYJIbI 1 CEHTS0pb https://m.edsoo.ru/BLS04WTB8

XHUMHUYECKUE DJICMECHTEHI.
7 3Hak# (CUMBOJIBI) 1 CEHTSIOph https://m.edsoo.ru/AH3D4DNAX
XUMHYECKHX 3JIEMECHTOB

m
POCTRIE 1 CHOXHBIE 1 centsops  https:/m.edsoo.ru/DXIBSTIOS

BE€IICCTBA



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95

ATOMHO-MOJIEKYJISIPHOE
yueHue

CEHTS0pb

https://m.edsoo.ru/AIMOBJ30QZ5

10

3aK0H IIOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
dopmyna. BaneHTHOCTH
aTOMOB XHUMUYCCKHX
3JIEMEHTOB

CEHTS0pb

https://m.edsoo.ru/IMC496F X6

11

12

13

OrtHOCHUTEIbPHAA aTOMHAS
Macca. OTHocHuTeILHAS
MOJICKYJISIpHAsI Macca

MaccoBas 10 XUMHUYECKOTO
JJICMCHTA B COCANHCHHNHN

KonuuecTBo BemiecTna.
Mouns. Monsgpnas macca

OKTSIOpb

OKTSIOPh

OKTSIOPh

https://m.edsoo.ru/P1ZPCIMD X

https://m.edsoo.ru/GHV580MVE

https://m.edso0.ru/368UNL5Y2

14

duznueckre 1 XUMUYECKUE
SIBJIEHUS. XUMHYECKas
peaxkuus

OKTSI0pb

https://m.edsoo.ru/YZM8S6ATH

15

16

17

IIpr3Haku u ycioBus
MMPOTCKAHUA XUMHUYCCKUX
peaKkuuit

3aKOH COXpaHEHUsI MacChl
BEILIECTB. XUMHUYECKUE
ypaBHEHUS

Brrunciienus koimuecTsa,
MacChl BEIIECTBA 10
YPaBHEHUSAM XUMUYECKUX
peakuun

OKTSI0pb

OKTSIOpb

OKTSIOpb

https://m.edso0.ru/N6DVNJKQ5

https://m.edsoo.ru/M8DS4IHVM

https://m.edsoo.ru/LUY9U3EQE



https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE

18

Knaccudukanus XuMHIeCKux
peakiuii (CoeTMHEHHUS,
pasJIoKeHUs, 3aMEIICHNS,
obmMmeHa)

OKTSIOPh

https://m.edsoo.ru/L4807LAGB

19

M. B. JlomoHOCOB —
Y4EHBIA-DHIUKIIONEUCT.
0O0001EeHuEe 1
cHCTeMaTH3amus 3HaHUuH

HOSIOPb

https://m.edsoo.ru/PIWARH3AB

20

KonTtponpsHas padora Nel mo
TeMe «BemmecTBa u
XUMUYECKHUE PEAKIIHI

HOSIOPb

https://m.edsoo.ru/ON62SNERU

21

22

23

24

Boznyx — cmech ra3os.
CocraB Bo3ayxa. Kucinopon
— 3JIEMEHT U TIPOCTOe
BemecTBo. O30H

dusnueckue U XUMUYECKHe
CBOMCTBA KHCIIOpOJa
(peakiuu OKUCIICHUS,
ropenue). [lonsarue 00
OKCHJIaX

Crioco0bI nosryueHust
KHCIIOpO/ia B 1abopaTopuu u
MMPOMBIINIJICHHOCTH.
[Ipumenenue kucmopoia

TennoBoit s ekt
XUMHUYECKON peaKiui,
MOHATHE O TEPMOXHUMHUIECKOM
yYpaBHEHHH, IK30- U
SH/IOTEPMHUYUECKUX PEAKIIHIX

HOSIOPb

HOSIOpB

HOSIOpB

HOSIOpb

https://m.edsoo.ru/XONONRN1P

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX

25

TormBo (HedTh, yroip u
MeTaH). 3arpsi3HeHHE
BO3/1yXa, CIIOCOOBI €ro
NPE0TBPALCHHS

HOSIOPH

https://m.edsoo.ru/USNY5UUW2

26

[IpaxTuueckas padora Ne 3 o
teMe «lloydenue u
cobupaHue KHCIopoa,
U3y4YCHUE €r0 CBOMCTB

JIeKabpb

https://m.edsoo.ru/5516 UHX3R

27

Bonopoag — snemeHT u
IIPOCTOE BELIECTBO.
Haxoxnenue B mpuponae

JIeKabpb

https://m.edsoo.ru/WD392ACWB

28

29

®dusnuecKkue 1 XUMHYECKUE
CBOICTBa BOJOPOJIA.
[Ipumenenue Bogopoaa

[ToHsTHE O KMCIIOTaX U COJISIX

JIeKabpb

JeKabpb

https://m.edso0.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

30

CrniocoObI nonydeHus
BOJIOpO/Ia B J1aOopaTopuu

Jekadppb

https://m.edso00.ru/C9TO9UCIP

31

32

33

[TpakTtuyeckas padora Ne 4 o
teMe «llomydenue u
cobupanue BOJ0Opoaa,
MU3Y4YEHUE €r0 CBOMCTBY»
MonsipHblii 00BEM ra30B.
3akoH ABorazipo

Brruncnenus o0béma,
KOJIMYECTBA BEIIeCTBA ra3a 1o
€ro U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UITH 00BEMY

Jekadppb

JeKabpb

JeKabpb

https://m.edso0.ru/SS3WAX33K

https://m.edso00.ru/M3KS0O10DQ

https://m.edsoo.ru/MXGOY304M



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M

34

Brruncienns o0bEMOB ra3os
110 YPaBHEHHUIO PEaKIuu Ha
OCHOBE 3aKOHA 00BEMHBIX
OTHOIIICHUH Ta30B

nekadpb

https://m.edso0.ru/9TO8AXABY

35

duznueckre 1 XUMUYECKUE
CBOMCTBA BOJIbI

SIHBapb

https://m.edsoo.ru/7AOGFZK4R

36

37

38

39

40

CocrtaB ocHoBanuii. Ilonsarue
00 MHAMKaTOpax

Boaa xak pacTBOpuUTEIb.
Hacrpiniennrsie n
HEHACBIILIEHHBIE PACTBOPHI.
MaccoBas 101 BEIIeCTBa B
pactBope

[TpakTiueckast pabota Ne 5 o
teme «lIpurorosienue
PacTBOPOB C ONPEAETEHHON
MacCOBOM J0JIen
pacTBOPEHHOTO BEIIECTBA»

Konrtponsnas padora Ne2 o
teme «Kucnopoa. Bonopos.
Bona»

OKCcHIBI: COCTaB,
KJaccupukanus,
HOMEHKJIAaTypa

SIHBaph

SIHBaph

SIHBapb

SIHBapb

SIHBapb

https://m.edsoo.ru/IXB2W6IVL

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edso0.ru/JM7935DRY

https://m.edsoo.ru/5TESJINAY

41

[Tonydyenue n XuMH4eCcKre
CBOMCTBA KHUCIIOTHBIX,
OCHOBHBIX U aM()OTEPHBIX
OKCHUJOB

¢beBpaip

https://m.eds00.ru/8JAZ9YWS2



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2

42

OcHOBaHUS: COCTAB,
Kiaccudukanus,
HOMEHKJIaTypa

dheBpaib

https://m.edsoo.ru/5U397HU5C

43

44

45

[Tonyuyenue u xummuyeckue
CBOMCTBAa OCHOBaHUU

Kucnotsl: cocras,
Kiaccudukanus,
HOMEHKJIaTypa

HonyquI/Ie U XUMHWYCCKUC
CBOMCTBA KHUCJIOT

beBpainb

dheBpaib

dheBpaib

https://m.edsoo.ru/GD9A28ROE

https://m.edsoo.ru/Q6U4WEBK7

https://m.edsoo.ru/Z2GCRN45W

46

Comnu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI
MOJTyYEHUs, XUMUYECKUE
CBOICTBA

beBpainb

https://m.edsoo.ru/JSNUIM9TJ

47

[IpakTuueckas pabora Ne 6.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a7a4
1o Teme «OCHOBHBIC KIIACCHI
HEOPraHUYECKHUX
COE€IUHEHUI

¢beBpaiib

https://m.edso0.ru/58D13JF7V

48

FeHeTI/I‘IGCKaSI CBA3b MG)K)Iy
KJIaCCaMU HEOPraHUYECKUX
COEeIMHEHUN

¢beBpaip

https://m.edsoo.ru/YDS6ZRE31

49

50

0O00011eHne n
cUCTeMaTHu3anus 3HaHUHU

KonTponsHas padora Ne3 mo
Teme "OCHOBHBIE KJIaCChI

MapT

MapT

https://m.edso0.ru/STBUOEEYN

https://m.edsoo.ru/AFA7IDULD



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD

HEOPTraHUYECKHUX
coenuHeHun"

51

IIepBble ONBITKU
KIJIACCU(PUKAIUU XUMUYIECKUX
aneMeHToB. [loHsTHE O
IPYIIIax CXOJIHBIX 3JIEMEHTOB

MapT

https://m.edsoo.ru/C0V3CC214

52

53

54

[lepuoauueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHUYECKUX 3jiemeHToB J[. 1.
MenpaeneeBa

[lepuomsl, rpymIbI,
MOJATPYIIIBI

Crpoenue atomoB. CoctaB
aTOMHBIX safep. M3oTormbl

MapT

MapT

MapT

https://m.edsoo.ru/X9F1NR3US8

https://m.edsoo.ru/NOMWWJIRXN

https://m.edsoo.ru/IMUDOMR5H

55

CtpoeHue 2JIeKTPOHHBIX
000JI04YEK aTOMOB DJIEMCHTOB
ITepuonnueckoit cucremsr /.
H. MenneneeBa

MapT

https://m.edso00.ru/T95YNV8B2

56

XapakTepucruka
XUMHYECKOT0 JIEMEHTA 110
€ro IMOJIOKEHUIO B
Ilepnonnueckoii cucreme /1.
N. Menneneesa

MapT

https://m.edsoo.ru/YIP04OMDX

57

3nauenue [lepuoandeckoro
3aKOHA JIJISL Pa3BUTHS HAYKH U
npaktuku. J[. 1. Menaeneen
— Y4€HBIi1, Iearor u
rpaXIaHUH

anpesb

https://m.edso0.ru/SZD8XEQQOP



https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P

58

59

60

PesepBHBIi ypOK.
0O0001EeHue 1
CUCTeMaTH3alusl 3HAaHHH /
Bcepoccuiickast mpoBepoyHas
pabora

KonTtponsHas padora Ne4 mo
teme «CTpoeHne aToma.
XuMH4ecKas CBS3b» /
Bcepoccuiickas mpoBepouHas
pabora

DIEeKTPOOTPULIATETLHOCTh
aTOMOB XMMHYECKUX
JJIEMEHTOB

anpenb

anpenb

anpenb

https://m.edsoo0.ru/ZCQTRPO8Y

https://m.edsoo.ru/FTIZF99WE

https://m.edsoo.ru/HZA110EDS8

61

62

HMonnas xummrdeckas CBA3b

KoBanenthas noJrsIpHas
XUMHUYCCKasA CBA3b

Mai

Man

https://m.edso00.ru/3SY1RJKVI

https://m.edsoo.ru/EOL3MT2AE

63

KoBanentnas HenomnsipHas
XAMHUYECKasl CBSA3b

Man

https://m.edso00.ru/9YVR3FUXI

64

65

CrerneHp OKUCIICHUSI

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU

Man

Man

https://m.edso0.ru/RA6CVXM66

https://m.edsoo.ru/ZXNCA7DOZ

66

OKHUCITATENN U
BOCCTAHOBUTEIIN

Mau

https://m.edsoo0.ru/QPS46Z5PU

67

PesepBHBIi ypOK.
0O00011eHne n
cHCTeMaTH3amys 3HaHUH 110
teme «CTpoeHue aToma.
XumudecKasl CBsI3b»

Mau

https://m.edsoo.ru/4RH7M35NF



https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF

PesepBHBIi ypOK.

68 O06001enne u 1 Mai https://m.edsoo.ru/7DNRBZ948
cucremMatusanust 3HaHPIfI
OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/7DNRBZ948

9 KJIACC

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[Tepuonnueckas cucrema
XUMHUYECKHUX 3JIEeMEHTOB /JI.
W. Menneneena

3aKOHOMEPHOCTH B
W3MEHEHHUU CBOICTB
XHUMHUYECKHX JJIEMEHTOB
MIEPBBIX TPEX MEPUOIOB
Knaccudukanms u
HOMEHKJIaTypa
HEOPraHMYECKUX BEIIECTB

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

CEHTS0Opb

CEHTAOPH

CEHTSAOpb

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/ECRKA90AY

https://m.edsoo.ru/GNJPEROFB

https://m.edsoo.ru/WTO1WRA20

Buner xummudeckoit cBSI3U U
TUIBI KPUCTATUTMYECKUX
peETOK

CEHTSAOpb

https://m.edsoo.ru/UI14Y5CFRV

KonTponbhnas padora Nel o

teMe «lloBTOpeHune n
yrayosieHne 3HaHUH!

OCHOBHBIX pa3aCiIOB KypcCa 8

Kiacca»

CEHTSIOph

https://m.edso0.ru/J4X8ZN212

Knaccudukanmst
XAMHYECKUX PEAKIUH 110
pa3IMYHBIM TPU3HAKAM

CEHTSIOph

https://m.edsoo.ru/X8XAE7E2J



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J

[IonsaTue o ckopoctu
XUMHUYECKON PEaKIIMH.
[TonsiTHE O TOMOTI€HHBIX U
TETEPOTreHHBIX PEAKIMIX

CEHTSAOPH

https://m.edso0.ru/6VLXCYY7N

IIoHsaTHE 0 XUMHUYECKOM
paBHOBecuu. DakTOpHI,
BIIUSIIOIIIME HA CKOPOCTh
XUMHYECKON peakIuu u
MTOJIOKEHHE XMMHYSCKOT0
paBHOBECHS

OKHUCITUTENBHO-

BOCCTaAaHOBUTCIIBHBIC
pe€aKuuu

CEHTSAOPh

CEHTAOPH

https://m.edsoo.ru/H4AFH7NZNM

https://m.edso0.ru/648V11026

10

Teopust 2NEKTPONIUTHYECKON
muccouuanuu. CHUIbHbIE U
cJ1a0ble AIEKTPOJIUTHI

CEHTSIOph

https://m.edso0.ru/2KCYCLZ16

11

12

13

14

HonHbIe ypaBHEHUS peakuil

XHUMHUYeCKHE CBOMCTBA
KHUCJIOT ¥ OCHOBAHMI B CBETE
MpeJICTaBICHH 00
JJIEKTPOJIUTUYECKON
JTMCCOIAITH

XUMHYEeCKHE CBOMCTBA COJIeH
B CBETE MpeACTaBICHUN 00
ANEKTPOIUTUYECKON
JUCCOLIAINU

[TonsTHe 0 runponuse conen

OKTSIOpb

OKTSIOpb

OKTSIOpb

OKTSIOpb

https://m.edsoo.ru/VVN2SBIN1R

https://m.edsoo.ru/8HH81YVXI

https://m.edso00.ru/ETD50QTS4G

https://m.edsoo.ru/9JFRAVESW



https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W

15

O060061EHNE U
CHCTEMATU3ALMS 3HAHUI

OKTSIOpb

https://m.edsoo.ru/FEEIZRMBG

16

17

18

19

[IpaxTuueckast padora Ne 1.
«Pemenune
IKCIIEPUMEHTAIILHBIX 33/1a4)»

KoHntponbnas pabora Ne2 mo
TeMe «IIEKTPOIIUTUYECKAs
aucconranus. XuMUYECKue
peaKIu B pacTBOpax»

OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe
CBOIICTBa Ha MpUMepe XJIopa

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHUYECKHE
CBOMCTBA, MOJIyYEHHUE,
MIPUMEHEHUE

OKTSIOpb

OKTSI0pb

OKTSOPb

HOSIOPb

https://m.edsoo.ru/7VXTFHJT4

https://m.edso0.ru/9RKLZDNUX

https://m.edsoo.ru/NNYKYZF12

https://m.edsoo.ru/CWVSHCD2M

20

[IpakTuueckas pa6ora Ne 2
no teme «l[lonyuenue
COJISTHOM KHUCIIOTBI, U3y4EHHUE
€€ CBOMCTBY»

HOSAOpb

https://m.edsoo.ru/PVEXIYWEG

21

Berurcnenus o ypaBHEHUSIM
XAMHYECKUX PEaKIUi, eCln
OJIMH U3 PEareHTOB JaH B
HU30BITKE

HOSIOpb

https://m.edsoo.ru/4BI5H070F

22

23

OO6mas xapakTepucTHKa
aneMeHToB VIA-rpynms

AmoTponHsie
MOJU(DHUKALIH CEPBI.

HOSIOpb

HOSAOPb

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EU8SPO



https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO

Haxoxnenue cepsl u €€
COEIMHEHUI B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPhI

24

CepoBoaopoj1, CTpOEHHUE,
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA

HOSAOPb

https://m.edsoo.ru/ECGX2B40W

25

26

Oxcunpl cepol. CepHas

KHCIIOTa, GU3NIECKUE U
XUMHYECKHE CBOMCTBA,

MIPUMEHEHUE

XVMMHUYECKUE PEAKIINH,
JIeKalIe B OCHOBE
IPOMBIIIJICHHOTO CItocoba
IIOJIy4EHUS CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKaIOIIEH Cpebl
COEIMHEHUSIMU CEPBI

HOSIOpb

nexkadpb

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

27

28

29

30

Brruncrnenue MaccoBoit 40Jin
BBIXO0/Ia TIPOJIYKTA PEAKIIUU
OO01mas xapakTepucTHKa
91eMeHTOB VA-TpYIIIIHI.
A3oT, pacnipocTpaHeHUE B
npupoje, Gu3nYecKue u
XUMHYECKHUE CBOMCTBA

AmMHak, ero puznvecKue u
XUMHYECKHE CBOICTBA,
MOJIy4YeHHUE U IPUMEHEHHE

[IpakTuueckas padora Ne 3
no teme «I[lonyuenue

nexkadpb

nexkadpb

neKaopb

neKaopb

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976

https://m.edsoo.ru/HZAYE5F13

https://m.edsoo.ru/JORP64I1FJ



https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ

aMMHUaKa, U3yueHHUe ero
CBOMCTB»

31

32

A3oTHas KHCIO0Ta, €€
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBa

Hcnonbs3oBaHne HUTPATOB U
COJIE aMMOHUS B KAYECTBE
MUHEPAIbHBIX YI0OPESHHIA.
XUMHUYECKOE 3arpsi3HEHNE
OKPYKarOILE Cpebl
COEIMHEHUSIMU a30Ta

neKaophb

nexkadpb

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/5SHBKCIQCB

33

34

35

36

37

®ochop. Okeun dhocdopa
(V) u pocdopnas kucora,
(bu3rYeCcKre 1 XUMUYECKHE
CBOMCTBA, ITOJIy4CHHUE

Hcnonb3oBanue Gocdatos B
KaueCTBE MHUHEPATbHBIX
ynoOpeHuit. 3arpsi3HeHne
MPUPOJHON CpeIbl
docharamu

VYraepon, pacnpocTpaHeHue
B IIpupo/ie, Gpu3ndecKue u
XHMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznyecKre 1 XUMUIECKHE
CBOMCTBA. DKOJIOrMYECKHE
poOJIEMBbI, CBSI3aHHBIE C
okcuzioM yriepoaa (1V)

VYroanHasg KUCiIoTa U €€ COoJIn

nexkadpb

nexkadpb

SHBapb

SIHBApb

SIHBAPb

https://m.edso0.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.edsoo.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDGIPA



https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA

38

39

[IpaxTuueckas padora Ne 4
no TeMe "llonyuenue
YIJIEKHUCIIOTO Ta3a.
KavecTBeHHast peakius Ha
KapOoHaT-HOH"

HepBOHa‘IaJIBHBIe IIOHATHUA

00 OpTraHU4YC€CKUX BEIICCTBAX
KaK 0 COCAUHCHUAX yIJIiepoJda

SHBAph

SHBAph

https://m.edso0.ru/G2HZXQGCS8

https://m.eds00.ru/30T1Z2109Z

40

41

42

43

Kpemuunii u ero coequHeHus

[TpakTuueckas paborta Ne 5.
Pemenue
SKCHEPUMEHTAJIbHBIX 3a7a4
o teMe «Baxnenmue
HEMETAJUIbI U UX
COCIMHECHUS

Konrtponsnas padora Ne3 o
TeMe «BaxHenmue
HEMeTaJlJIbl U X
COEJITUHEHUS»

OO01mas xapakTepucTHKa
XHUMUYECKHX DJIEMEHTOB —
MeTaJuIoB. MeTammmueckas
CBSI3b M METAJNINYECKAas
KPUCTAJUINYECKasl pEIIETKA.
duznueckre CBOMCTBA
METaJI0B

SITHBaph

(beBpanb

(eBpanb

(heBpanb

https://m.edso0.ru/75JXNH0I18

https://m.edsoo.ru/O7E8DOD7Z

https://m.eds00.ru/S85J9UGH3

https://m.edsoo0.ru/XK1GYPCO1

44

XUMHYECKHE CBOMCTBA
METAJIJIOB.

(heBpanb

https://m.edsoo.ru/Z7YRNPAEW



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW

DNEKTPOXUMUYECKUN PSIJT
HaIPSOKEHUH METAJIIOB

OO61rme crocoObl MoTy4eHHs
MeraioB. CrjiaBbl.
Brluucnenus no ypaBHEHUAM

45 . (bespanb https://m.edso00.ru/G54GDQI2D
XMMHYECKUX PEaKIHii, eCIIn
OJIH U3 PEarcHTOB
COZICPIKUT IPUMECH
1T

46 OFITHE O KOppOsHH bespanb https://m.edsoo.ru/4AFIGDOWOW
METaJlIOB

47 [I]emouHbIE METAILIBI (bespanb https://m.edsoo.ru/X1B4BPUW?2
0]

48 KOHILSL 1 THRPORCHAR bespanb https://m.edso00.ru/Q4DX0G3U9
HATPHS U KaJIHs
[[lenouno3zeMenbHbBIE

49 METaJLIbI — KaJIbIIUH 1 MapT https://m.edsoo0.ru/REOCDY0K6
MarHui

50 BareHIHe Coc/HHerns MapT https:/m.eds00.ru/CIRIECMZA
KaJIbIUs

51 Obobuerne u . MapT https://m.eds00.ru/OSPXGG1BE
CHCTeMaTH3aIlusl 3HAHUH
e

52 EeriocTh BOEI H CMIOCOOH MapT https://m.eds00.ru/MFMBFTTTP
e€ yCTpaHeHuUs
[IpaxTuyeckas padora Ne 6

53 o TeMe "XKEcTKOCTh BOJBI U MapT https://m.edsoo.ru/NFIROKB8J
METO/IbI €€ yCTpaHEeHus "

54 AnroMUHUN MapT https://m.edso00.ru/9ZJ8RD1TV
A N

55 MboTepHbIe cBOHCTBA MapT https://m.edsoo.ru/NI5K 11035

OKCHaa U THAPOKCHU A



https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5

56

Kemneso

MapT

https://m.edsoo.ru/F20NJR5SR

57

58

OKCH/IBI, THIAPOKCHJIBI K
conm xene3a (1) u xxenesa
(1

0O0001EeHuEe 1
cHUCTeMaTH3alMsl 3HAHUI

anpeib

anpesb

https://m.edsoo.ru/IRTUBLAMP

https://m.edsoo.ru/NAON6HGKZ

59

[IpaxTuueckas padora Ne 7.
Pemenue
9KCIIEPUMEHTAIBHBIX 331a4
no Teme «Baxuelimme
METaJJIBl U UX COSTUHECHUS

anpesb

https://m.edso0.ru/ZN7G0QSMX

60

61

BI)I‘-II/ICJIGHI/IFI 110 ypaBHeHI/IﬂM
XUMHYECKHMX PEaKIUii, eClIn
OJIMH M3 PEarcHTOB JaH B
U30BITKE WU COACPIKUT
npuMecH. Beraucienus
MacCOBOM JI0JIM BBIXO/a
NPOJYKTa PeaKIuu
O06o06mIeHNE U
cHUCTEMaTH3alMs 3HAHWI

anpenb

anpenb

https://m.edsoo.ru/AYD2HESIY

https://m.edso0.ru/B8T9VTKOP

62

KonTponbhnas padora Ne4 o
TeMe «Baxuennme MeTanibl
1 UX COEIUHEHUS)

Mai

https://m.edso0.ru/703C804GN

63

64

BemectBa u maTepuansl B
MOBCEIHEBHOM XKU3HU
qeJIoBeKa

XUMHUECKOE 3arps3HEHNE
OKPY’KaloIlel cpebl

Mai

Man

https://m.edso0.ru/OF132JMTO0

https://m.edso0.ru/9ANGYEYOI



https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI

Ponp xumuu B perieHun

65 1 Mai https://m.eds00.ru/18Q203Y 28
9KOJIOTUYECKHX TTPOOIeM
PesepBHBIi ypOK.

66 O06o06mIeHE U 1 Mai https://m.edsoo.ru/DT1BAS5U4
CHCTeMaTH3alus 3HaHUH
Pe3epBHBIii ypOK.

67 O06006mcHE U 1 Maii https://m.eds00.ru/P52TJZNXV
CHCTEMAaTH3aIus 3HaHUU
PesepBHBIil ypoK.

68 O06o01IeHNe U 1 Mait https://m.eds00.ru/TMK36TJZG
CHCTEMAaTU3alusl 3HaHUH

OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
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IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOU

OBPA3OBATEJIbHOM ITPOT' PAMMBI

8 KVIACC
Kon N .
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOIM IPOrpaMMbl OCHOBHOI'O
MPOBEPIEMOTO 0011€ero 00pa3oBaHusA
pe3yabTrara
1 [To Teme: «IlepBOoHaYanbHBIE XUMHUYECKUE TIOHSATHUSD)
PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSITUN: aTOM, MOJIEKYJa, XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO,
CII0)KHOE BEIIECTBO, CMECh (OJTHOPO/IHASA M HEOTHOPO/IHAS), BAJICHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYIIsIpHas
11 Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISPHAas Macca, MaccoBas JO0JII XMMHUYECKOrO 3JIEMEHTAa B COCJUHEHUH,
' MOJIIpHBIA 00BEM, XUMHUYECKas peakius, KIacCU(pUKaIUs PEaKuil: peaklMu COCIUHEHUS, PEeaKIUU Pa3I0KEeHHUS,
peaxkuuu 3aMelleHus], peakiui oOMeHa, 3K30- U 3HJIOTEPMUYECKHE peaKlMU, TerIoBod 3¢ (eKT peakuuu, pacTBop,
MaccoBas 10JiA BeulecTBa (MPOLIEHTHAs: KOHIICHTPAIHs) B paCTBOPE
1 WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUUECKUX MOHSATUN U IPUMEHSATH 3TU MOHITHS MPU ONMCAHUU BEIIECTB U
' WX TPEBPALLECHAN
1.3 WCIIOIh30BaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBIICHUS (POPMYIT BEIIECTB M YPAaBHEHUN XUMHUYECKUX PEAKITUN
14 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUs MacChl BEUIECTB, ITOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO Y4EHMS,
' 3aKkoHa ABOrajapo
1.5 OTIPEIEIATH BaJICHTHOCTh AaTOMOB AJIEMEHTOB B OMHAPHBIX COCTUHEHUSIX




KJ1acCU(UIIUPOBATh XUMUYECKHE PEAKIMK (II0 YMCITY U COCTaBY YYacTBYIOIIUX B PEaKLUU BELIECTB, IO TEIJIOBOMY

1.6
s dexry)
1.7 BBIUYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELLIECTB
1.8 BBIUUCIIATH MACCOBYIO JIOJII0 XUMHYECKOTO 3JIEMEHTA 10 (JOPMYIIe COSIMHEHUS,
1.9 BBIYHCIIATH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE
110 IIPUMEHATh €CTECTBEHHOHAYYHbIE METObl MO3HaHWs — HAOIIOJCHUE, W3MEPEHUE, MOJCIMPOBAHHUE, SKCIIEPHUMEHT
. (peanbHbIN U MBICIIEHHBIH)
2 [To Teme: «BaxkHeime npeACTaBUTENIM HEOPTaHUYECKUX BEILIECTBY
2.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MMOHATHI: OKCUJ, KUCIIOTa, OCHOBAHUE, COJIb
2.2 OTIPEIeNIATh PUHAICKHOCTh BEIIECTB K OMPEICIEHHOMY KJIACCY COSAMHEHUH 1Mo popMyaMm
2.3 KJ1accu(UIIMPOBATh HEOPTaHNUECKUE BEIIECTBA
24 XapaKTepu30BaTh (OMUCHIBAThH) OOIIME XMMUYECKHE CBOMCTBA BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPXK/1asi ONHUCAHHE
' MIpUMepPaMU MOJIEKYJIIPHBIX YPaBHEHUI COOTBETCTBYIOLINX XUMHUUECKUX PEaKIIUM
”E MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCMMOCTH OT HX Kay€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH IPOTEKaHUs
' XMMHMYECKHX MPEBPAILECHUN B PA3JINYHBIX YCIOBUAX
ClleZIoBaTh MpaBWJIaM MOJIb30BaHUA XMMHMYECKON MOCYNOW M Ja00paTOpHBIM OOOpYAOBaHHEM, a TaKKe IMpaBUIIaM
oOpallieHus ¢ BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLUSMU IO BBIITOJIHEHUIO J1A00PAaTOPHBIX XUMUUECKHUX OIBITOB 110
28 MOJyYeHUI0O M COOMpPAHHUIO Tra3000pa3HBIX BELIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBIEHHUIO PAaCTBOPOB C
' ONpeIeIEHHON MacCOBOW JI0JIEW paCTBOPEHHOIO BEIIECTBA, IUNIAHUPOBATH U MIPOBOJIUTHE XUMUYECKHE IKCIEPUMEHTHI
10 PacIO3HABAaHHUIO PACTBOPOB IIEJIOUEH M KUCIOT C MOMOLIbIO MHIUKATOPOB (JIakMyC, (peHosTanenH, METUIOPAHK
¥ IpyTHe)
2.7 MIPOBOAUTH PAcUETHI [0 YPaBHEHHIO XUMUYECKOM peakuu




3 ITo teme: «llepuoamyeckunii 3axoH u [lepuoanueckas cucrema xumudeckux 3ueMeHToB Jl. . MenneneeBa. Ctpoenue
aToMOB. XUMHUecKas CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKLINI
PacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHIATUN: AP0 aToMa, 3JICKTPOHHBIA CIOW aToMa, aTOMHasi opOuTalb,
3.1 paguyc aroMa, XMMUYECKasl CBSI3b, MOJISIPHAS. U HEMOJSPHAs KOBAJIEHTHAS CBS3b, 3JIEKTPOOTPULATEIBHOCT, HOHHAS
CBSI3b, NOH, KATUOH, aHUOH, CTENIEHb OKUCIICHUS
3.2 KJ1acCU(UIIUPOBATh XUMUYECKHE DIIEMEHTHI
33 OMKCHIBATh U XapakTepus3oBaTh TabiauuHyro Gopmy Ilepuonnyeckoil cCUCTEMbl XUMUYECKHX 3JIEMEHTOB: Pa3inyaTh
' MOHATHS «TJIaBHas noAarpynna (Arpynna)» u «nodounas noarpynmna (brpymnmna)», «mansie» u «00JbLINE» NEPUObI
34 packpsiBaTh cmbici [lepunoanueckoro 3akona /I.JMA. MeHnneneeBa: N€MOHCTPUPOBATH MOHMMAHHUE IMEPUOIUYECKOMN
' 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX M010KeHus B [lepuoanueckoit cucrteme
COOTHOCUTH 00O3HaueHus, KOTOpble uMeroTcss B Tabnuue «lleproandeckas cuctema XuMu4eckux siaemeHtoB J[.U.
3.5 MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHUYECKHUX 3JEMEHTOB (COCTaB W 3apsi sapa,
o0111ee YMCIIO IEKTPOHOB U pacIpeielieHHe UX 110 3JEKTPOHHBIM CJIOSIM)
3.6 OIpEeJIeNIATh CTENEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUIX
3.7 OTIpeNIeNIATh BUJ XMMUYECKOH CBSI3M (KOBAJIEHTHAS U MOHHAs) B HEOPTraHUYECKUX COEIMHEHHX
9 KJIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOTI'O
HPOBEPHEMOLD 001ero oopazoBaHus
pe3yJbTara
1 ITo Teme: «BemecTBo 1 XUMUYECKash peaKLIMs»




PaCKpBIBATE CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHH: PacTBOP, IJICKTPOJIUTEI, HEBJICKTPOJIUTEI, SJICKTPOJIUTHYICCKAs

aucconunanys, pCakuvunu HMOHHOI'O O6M€Ha, KaTaJm3aTop, XUMHUYCCKOC PABHOBCCHC, 06paTI/IMBIe u H€O6paTI/IMLIe

1.1 peaKuuu, OKUCIUTEIbHOBOCCTAHOBUTENBHBIE PEAKIIUHN, OKMCIIUTEINb, BOCCTAHOBUTEb, OKMCIEHUE U BOCCTAHOBIICHHE,
aIUIOTponHsi, aM(pOTEPHOCTh, XHMHUYECKas CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas), KpHCTaIM4ecKas
peIETKa, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKIINH

19 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX TIOHATUN U IPUMEHSTH 3TU IIOHATUS IIPU OIIMCAHUU BELICCTB

' U UX MIPEBPALLECHUN
13 COCTABJISITh YPABHEHMS JJIEKTPOJUTUYECKON JUCCOLMALMU KHCIIOT, IIEJIOYEld M COJIeH, IOJIHBIE U COKpAllEHHBIC
' ypaBHEHUs PeaKkLUii HOHHOIO OOMeHa
14 PacKpbIBaTh CYIIHOCTb OKHMCIIMTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN IIOCPEACTBOM COCTABICHUS SJIEKTPOHHOTO
' OajaHca 3TUX peakuui
1.5 IIPOBOJUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOM peakuu
2 ITo Temam: «Hemeramibsl u ux coeguHeHus» U «MeTauibl U UX COCIUHEHUD)
21 XapaKkTepu3oBaTh (OMUCHIBaTh) OOIIKE M cHeludUUecKkrue XMMUYECKHE CBOWCTBA NMPOCTBHIX U CIIOKHBIX BEIECTB,
' MTOATBEPK,1as1l ONIMCAHNE TPUMEPAMH MOJIEKYJIIPHBIX M HOHHBIX YPABHEHNUN COOTBETCTBYIOINX XUMUYECKHUX PEAKIIUI
25 COCTABJISITh YPAaBHEHHMsI PEaKUUM, MOATBEPKAAIOLIUX CYIIECTBOBAHNE TI'€HETHYECKOM CBS3M MEXKIYy BEIIECTBAMU
' pa3IMYHBIX KJIACCOB
23 IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOECHMS, BO3MOXHOCTH NPOTEKAHHUS XHUMHUYECKHX
' IIPEBPALLCHUI B PA3JIMYHBIX YCIOBUAX
ClleZIoBaTh MpaBUJIaM IOJIb30BAHUS XMMHUYECKOW MOCYA0H M 1a00paTOpHBIM O00OPYJIOBAaHUEM, a TaKXKe MpaBHIIaM
2.4 oOpallleHus ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMU IO BBIMOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB

I10 MOJTYUYCHUIO U CO6I/IpaHI/IIO Fa3006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)




IMPOBOAWTE PCAKIIHMHU, ITIOATBCPKAAOIINEC KauyeCTBECHHBIM COCTaB PA3IMYHBIX BEHICCTB: PACIIO3HABATDh OIIBITHBIM HYTCM

2.5 XJIOpUI-, OpoMun, uoaun, kapbonar, ¢ocdar, cuimkar, cynbdar, THIAPOKCHIUOHBI, KAaTHOHBI aMMOHUS, WOHBI
M3YYCHHBIX METAJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPraHMYECKHUX BEIICCTB
3 ITo Teme: «XHUMHS B OKpYXKaroIasi cpeaar
3.1 PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYecKuX moHsaTHit: [1JIK BemecTBa; Koppo3us MeTaLIOB
MIPUMEHSITh OCHOBHBIC OICPAIMHM MBICTUTEILHOW IEATCILHOCTH — aHalli3 M CHUHTE3, CpaBHEHHE, O0OOIICHHE,
39 CHCTEMATH3AIINIO, BISBICHHE TPUYHMHHO-CIICICTBCHHBIX CBSI3€H — JJI M3YyUYCHHS CBOWMCTB BEIICCTB M XUMHUYECKUX

peaKIII/If/'I; CCTCCTBCHHOHAYYHBIC MCTOAbI IO3HAHUA — H3.6JHOIIGHI/IC, HU3MCPCHUC, MOACIUPOBAHUC, SKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

8 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA

1 [IepBoHaYaJIbHBIE XUMUYECKHE ITOHATHUS

11 [Ipeamer xumun. Ponp XMMHM B )KU3HU Y€TI0BEKA. XMMHUsI B CUCTEME HayK. Tena u BemecTBa. Ou3nyeckne CBOKWCTBA BEIIECTB.
' ArperaTtHoe COCTOSIHME BEILIECTB

1.2 [Tonatue o Merosax Mo3HaHus B XUMUH. YncThle BeniecTBa U cMecu. CriocoObl pa3iesieHus: cMecei

13 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 371eMeHTbl. CUMBOJIBI XUMUYECKHX 3J1eMeHTOB. [IpocThie U ciioxHbIe BelecTBa. ATOMHO-
' MOJIEKYJIIPHOE YUECHHE




1.4

1.5

Xumudaeckas q)opMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa BCIIICCTB. OTHOCHUTENLHAS
aroMmHas mMacca. OTHOCUTEIIbHAS MOJICKYJIApHas Macca. MaccoBas 10718 XUMHAYECKOI'0 JIeMEHTa B COCTMHCHUHI

Kommuectso Beniecta. Monb. MoisipHas Macca. B3anMOCBSI3b KOJIMYECTBA, MACChl M YUCIIA CTPYKTYPHBIX €IUHULL BEILIECTBA.

Pacuérel o hopMynaM XMMHUYECKUX COESTUHEHHIA

1.6

1.7

dusnyeckne U XUMHUYSCKHE ABJICHUS. X MMHYSCKAs peaKuug u eé IIPpU3HAKU. 3aKoH COXpaHECHUA MaCChI BEIICCTB. Xumuaeckue

ypaBHeHus. Kimaccupukanysi XMMHUYECKIX peakiuuil (COeMHEHNs, pa3I0kKeHus, 3aMeLeHHs, OOMEHa)

XUMUYECKUI HSKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYyNIO#l, ¢ mpaBuiaMu paboThl B J1a0OpaTOpUU U MpUEMAMHU
oOpamieHusi ¢ 1a00paTOpPHBIM 00OpPYIOBaHHWEM, M3YYEHHE M ONMHCaHUE (DU3MYECKHX CBOWCTB OOpa3OB HEOPraHMYECKUX
BellecTB, HabmoaeHne Gpuznyeckux (TIaBIeHUe BOCKa, TasiHUE JIbJIa, PACTUPAHKE caxapa B CTYIKe, KUTIEHUE U KOHJCHC AU
BOJIbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKATMBAHHWE METHON IMPOBOJIOKH, B3aMMOJICUCTBHE MeJia C KHUCIOTOM) SIBJICHUM,
HaOJllo/IeHWe W OMKCAHHWE MPU3HAKOB MPOTEKAHMS XMUMHUYECKHUX peakluui (pazlo’keHue caxapa, B3aWMOJEHCTBHUE CEpHOI
KHCJIOTHI C XJIOpUIOM Oapwsi, pa3nokeHue ruapokcuaa meau(ll) mpu HarpeBanuu, B3anMoIeiiCTBHE KeJie3a ¢ PaCTBOPOM COITU
meau(ll), uzydenue crocoboB paszuencHus cMmeceld (C MOMOUIbI0 MarHurta, (QUIBTPOBAHHE, BHIMAPUBAHUE, TUCTHILISALMS,
xpomarorpadus), MPOBEICHHE OUYMUCTKU TOBAPEHHOW COJIM, HAONIOJICHHE W OINHCAaHHWE Pe3yJIbTaTOB ITPOBEICHHS OIBITA,

HIUTIOCTPUPYIOLICTO 3aKOH COXPaHCHUA MACChI, CO3/IaHUC Mopemeun MOJICKYJI (H_IaPOCTep)KHeBBIX)

Baxwneiimue MMPEACTAaBUTECIIN HCOPIraHNYICCKUX BCIICCTB

2.1

Boznyx — cmech rasos. Cocras Bo3ayxa. Kuciopon — anemeHT u npocroe BeniecTBo. HaxoxaeHue Kuciopoaa B IPUPOJE,
¢bu3nueckre U XuMu4eckue cBoicTna (peakuuu ropenuns). Okcupl. [lpumenenue kucnopoaa. CriocoObl MOTydeHUs: KUCI0poaa

B na60paT0pHH " IPOMBIIIJICHHOCTH. KPYTOBOpOT KHCJI0OpOda B IIpUpoac. O30H — AJUIOTpOITHAA MOZ[I/I(I)I/IKaI_II/ISI KHcJIopoaa

2.2

2.3

TennoBoii 3¢ heKkT XUMUIECKON PEeaKINK, TEPMOXUMUYECKUE YPABHEHHUS, 9K30- U SHJO0TEPMHUUECKHE peakiuu. TOMIMBO: yroib
¥ MeTaH. 3arpsi3HeHUE BO3/yXa, yCUJIEHHEe TapHUKOBOTO Y deKTa, pazpylieHne 030HOBOTO CIIOS
Bonopon — snemenT u mpoctoe BemiecTBo. HaxoxxaeHne Bo1opo/ia B pupo/ie, (U3NIECKre U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE,

CIOCOOBI MOJIYYCHUA. Kucnotel u comu




2.4

Mossipablii 00bE€M Tra30B. Pacy€Thl 10 XUMHUYECKUM ypaBHEHUSM

2.5

dusznyeckue cBoicTBa BoAbl. Bona kak pactBopuress. PactBopbl. HackilieHHbIE M HEHACBIIIEHHBIE pacTBOPHI. PacTBOpUMOCTD
BEILIECTB B BoJIe. MaccoBasi 10151 BElIeCTBa B pacTBope. XMMUYECKHE CBOMCTBA BObl. OcHOBaHuUA. Poib pacTBOPOB B mpUpoie

U B )KM3HU yesnoBeka. KpyroBopot Bojbl B pupoae. 3arpsi3HeHue NpupoHbix Boa. OXpaHa U OYHMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanus Heoprannyeckux coenuHenuil. Oxcunbl. Knaccudukamuss OKcHIOB: cosieoOpasyronie (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTepHbIe) U HecoaeoOpasyomue. Homenknarypa okcuoB. OU3NUecKue U XMMUYECKHE CBOWCTBA OKCHJIOB.

HOJ'Iy‘leHI/IC OKCH 0B

2.7

OcnoBanwust. Knaccudukanus ocHOBaHMIA: MENOYN U HEpACTBOPUMbIE OCHOBaHU. HoMeHKkIaTypa ocHoBaHuN. DU3HUECKUE U

XHMHYECKHE CBOMCTBA OCHOBAHUM. HOJ'IyLICHI/Ie OCHOBaHHI

2.8

2.9
2.10

2.11

KucaoTsl. KHaCCI/I(I)I/IKaLII/IH KHCJIOT. HOMCHKHaTypa KucioT. Ou3ndeckue U XUMHUUYECKHE CBOMCTBA KUCIOT. Psj aKTUBHOCTH

metaiuioB H.H. bekerosa. [Tonydyenue kucinor
Comu. Homenknatypa coseil. @uznueckune 1 XMuMAYECKHre cBoicTBa cosieit. [lomydyenue conei
I'eneTnyeckas CBsI3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHCHI/Iﬁ

XUMUYECKUI 3KCHEPUMEHT: KAauyeCTBEHHOE OINpeesieHUue COJep’KaHus KHUCIOopoJa B BO3JyXe, IOJIydeHHe, coOMpaHue,
pacrio3HaBaHME€ W H3YYEHHE CBOMCTB KHUCIIOpOJia, HAONIOJIEeHHE B3aUMOAEWUCTBHUS BEIIECTB C KHUCIOPOJOM M YCIIOBHS
BO3HHMKHOBEHHS U MPEKpaIlleHUs ropeHus (1moxapa), 03HakoOMJIEHHE ¢ 00pa3laMu OKCHI0B U OITMCAaHUE UX CBOWCTB, IOJIyUYEHUE,
coOupaHue, pacro3HaBaHHE M HM3Y4CHHE CBOWCTB BOAOpoJa (rOpeHue), B3auMoJelcTBhue Bojopoaa ¢ okcuaom wmeau(ll)
(BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEpUANIOB), HaOIIOJeHHE OOpPa3IOB BEIIECTB KOJUYECTBOM | MOJb, HCClIeIOBaHUE
0cOOEHHOCTEH pacTBOPEHHUS BEILIECTB C PAa3IMUHON paCTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C ONpEAeIEHHON MaccCoBOM
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI ¢ METallaMU (HATPUEM M KaJbI[MeM) (BO3MOXHO HMCIOJIb30BaHHE
BUJIEOMATEPHAJIOB), OMNpEAEICHUE PACTBOPOB KHUCIOT W IIEJOYed C MOMOIIBI0 HHJIUKATOPOB, HCCIEI0BaHHE 0Opa3loB
HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, HAOIOJACHWE HM3MEHEHHsI OKPACKH HWHIUKATOPOB B PAcTBOPax KHCIOT H

H_[CJ'IO‘-ICI\/'I, HU3YUCHUC B3aHMMOJCHCTBUS OKCHIA MCI[I/I(”) C pacTBOpOM CCpHOﬁ KHUCJIOTBI, KHCJIOT C MCTaJlllaMH, peaxunﬁ




HEUTpaJIM3alliK, TOJTYYEHUE HEPACTBOPUMBIX OCHOBAHHMI, BHITECHEHUE OJTHOTO METaJUIa APYTUM U3 PacTBOpa COJIHM, PEIICHUE
SKCIEPUMEHTAJIBHBIX 3374 N0 TeMe «BaxkHENMe K1acChl HEOPraHUYECKUX COSUHEHUIN»
[Tepuoanueckuii 3akon u [lepuoanueckas cucrtema xumudeckux 3nemenToB [[.1. Menneneera. CtpoeHue aToMOB.

Xumudeckas cBI3b. OKHUCINTEILHO-BOCCTAHOBUTEIILHBIE p€aknuun

3.1

IlepBble MOMBITKM KiIacCU(UKALUU XMUMHUYECKMX 3JeMEHTOB. IIoHATHE O rpynmax CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U
[IEJI0OYHO3EMENIbHBIE METaJUIbl, TaJlOTCHBI, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE O00pa3yloT aM(pOTEepHBIE OKCHIBI H

TUAPOKCUBI

3.2

3.3

3.4

3.5

[Tepuonnueckuii 3akoH. Ilepuonnueckas cucrtemMa xumuyeckux siemeHToB [[.M. MenneneeBa. KopoTkonepuoanas u
mHHONepuoaHas (opmbl Ilepuoanueckoit cucrembl xumuueckux snemeHToB JI.M. Menneneesa. Ilepuoasl u rpymbl.

@U3NYECKUI CMBICI OPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIIBI AJIEMEHTA

Crpoenue aromoB. CoctaB atroMHbIX sizep. M3orTonbl. DnekTpoHbl. CTpOeHHE 3JIEKTPOHHBIX 000JI04€K aTOMOB mepBbIX 20
XumMuueckux snemeHToB Ilepuognueckoin cucremsl [I.J. MenneneeBa. XapakTepucTHKa XMMHYECKOIO 3JIEMEHTA IO €ro0
nonoxkenuto B Ilepunonnueckon cucreme /.M. Menneneesa

3aKOHOMEPHOCTH U3MEHEHUS pajJnyca aTOMOB XMMHYECKHX 3JE€MEHTOB, METAJUIMUYECKUX M HEMETAJUIMYECKHUX CBOWMCTB IO
rpynnam u nepuogam. 3Hauenue Ilepuonnueckoro 3akona u [leproguueckoil CUCTEMbI XUMUYECKUX YIEMEHTOB JJISl Pa3BUTHS
Hayku ¥ npaktuku. .M. MenaeneeB — yu€Hblil U rpaKJaHUH

Xumunyeckas cBsizb. KoBaneHTHas (HOJSpHAs U HEMOJSPHAs) CBA3b. DJIEKTPOOTPULIATENIBHOCTh XMMUYECKUX 3JIEMEHTOB.

Honnag cBa3p

3.6

3.7

Crenenb okuciacHus. OKHCIUTEIFHOBOCCTAHOBUTEIIBHEIS pCaknuu. Hpoueccm OKHCJICHUS U BOCCTaHOBJICHUS. OKHUCIUTEIN U

BOCCTaAaHOBHUTCIIN
XHUMHUYECKHI 9KCIICPUMCHT. U3YYCHHC O6p3.3L[OB BCIICCTB MCTAJIOB M1 HEMCTAJJIOB, B3aHMOHCﬁCTBHC THUAPOKCHJAa NUHKA C
pacTBOpaMu KHUCIIOT U I].[CJ'IO'—IeI\/'I, MMPOBEACHUE OIIBITOB, WIIIOCTPUPYIOHNIUX IPUMCEPBI OKUCIUTCIBHO-BOCCTAHOBUTCIIBHBIX

peakiuii (ropeHue, peakiuy pa3iokKeHUs, COSTUHEHMS)




9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

1

BCH_IGCTBO U XUMHUYECCKas pCaKus. HOBTOpeHI/Ie

11

1.2

Ilepuonnyeckuii 3axkoH. Ilepuoguueckas cucrema xumudeckux odieMmeHToB JI.MI. Menneneesa. CtpoeHune aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAJIUs, KAJIbIUI U UX COCMHEHUI B

COOTBCTCTBHHU C ITOJIOXKCHHUEM 3JICMCHTOB B Hepﬂolmqecxoﬁ CUCTCMC U CTPOCHUCM UX aTOMOB

CrtpoeHue BemecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAUTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA
KPUCTAIJIMYECKON PEIETKH U BUAa XuUMUUeckod cBs3u. Kiaccupukanus M HOMEHKJIATypa HEOPraHMYECKHUX BEIIECTB
(MexxyHapoaHas U TPUBHUAJIbHAS). XUMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KJIACCaM HEOPTaHUYECKUX

COCHHHCHHﬁ, ICHCTHUYCCKAsA CBA3b HCOPIraHUYCCKHUX BCHICCTB

1.3

14

1.5

Knaccudukanus XuMU4ecKUX peakifii Mo pa3IudHbIM MPU3HAKaM (TI0 YHUCITY M COCTaBY YYAacTBYIOIIMX B PEaKIMU BEIIECTB,
Mo TermioBoMy 3(QeKTy, Mo U3MEHEHHUIO CTEMEHEW OKUCICHHUS XHUMHUYECKHUX DJIEMEHTOB, MO OOpaTUMOCTH, O YYaCTUIO
Katajau3aTopa). JK30- U DHAOTEPMUYECKHE pPEaKIMH, TEPMOXUMHUUYECKHE ypaBHEHHs. [IOHSATHE O CKOPOCTH XUMHUYECKOU
peakuuu

[Tonarue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUUYECKHX peakuusx. [IoOHSATHE O TOMOT€HHBIX M TE€TEPOTE€HHBIX PEaKIIMSIX.
IToHsATHE O XMMUUYECKOM paBHOBECHH. PAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMHUYECKOW PEAKIIMU U MTOJ0KEHUE XUMUYECKOTO

paBHOBECHUS

OKuCINTEIIFHO-BOCCTAHOBHUTEIIHHEIC pcaKkuuu, 3J'IGKTpOHHI:II71 0aJaHC OKHUCIHUTEILHO-BOCCTAHOBUTEIBHOMN pEaKknum.

CocraBieHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuMﬁ C UCIIOJIB30BAHUCM MCTOa 3JICKTPOHHOT'O Oananca




1.6

Teopust 2IEKTPOJIUTHUECKON NUCCOLMALN. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOoHbI, aHHOHBI. MEeXaHU3M AUCCOIUALINHI
BCIICCTB C paSJII/I‘{HBIMI/I BHUIaMU XHMH‘ICCKOﬁ CBA3U. CTGHGHB JAUCCOAIINN. CI/IJIBHble 158 CHa6BIe BHGKTpOHI/ITBI. PeaKI_II/II/I
HOHHOTO OOMEHa. Y CIIOBHUS MPOTEKAHUs peaKI[uii HOHHOTO OOMEHa, MOJIHBIE U COKpaIIEHHbIC HOHHBIC YPAaBHEHHS PEaKIUH.
CBolicTBa KUCIIOT, OCHOBAHUH U COJICH B CBETE MPEACTABICHUH 00 JIEKTPOIMTUIECKON nucconuanui. KadecTBeHHbBIE peakIun

Ha uoHbl. [loHaTHE O rUapOIU3E coneit

1.7

XHUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJIEHUE C MOJIEIIIMH KPUCTAINIMYECKUX PEIIETOK HEOPTAHUYECKUX BEUIECTB — METAJIOB U
HEMeTaJIoB (rpaduTa U anMasa), CIIOKHBIX BEIIECTB (XJIOpHIa HATPHs); UCCICTOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKON
peaKuu OT BO3ACUCTBUA Pa3NUYHBIX (PAKTOPOB; HCCIIEIOBAHHE HIIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, Ipolecca
JUCCOLMAllMM  KHUCIIOT, WIeJloued M coled (BO3MOXHO HCIIOJIb30BAHHME BHJIEOMATEpUANIOB); IPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOMIMX MPHU3HAKK MPOTEKAaHUS peakluuil HOHHOro oOMeHa (oOpa3oBaHME OCaliKa, BBIIEIIEHUE Tra3a, 00pa3oBaHUe
BO/Ibl); OIIBITOB, WJTFOCTPUPYIOLIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (TOpeHHe, peakiuu pa3ioKeHUs,
COCIMHEHUS); pPACIO3HABaHWE HEOPraHWYECKHX BEIIECTB C IOMOIIBI0O KAaYeCTBEHHBIX PEaKIMil Ha HOHBI; pEIIeHHe

SKCIICPUMCHTAJIbHBIX 3a1a4

HewmeTannel 1 UX coeaMHEHUS

2.1

2.2

OOmas xapaktepucTuka raioreHoB. OCOOCHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHBbIE CTeMeHH OKucieHus. CTpoeHue u
¢u3nYecKue CBOMCTBA TMPOCTHIX BEIIECTB — TaJOreHOB. XMMHUYECKHE CBOMCTBA HA TpHUMEpE XJopa (B3auMOACHCTBHE C
MeTallJIaMH, HeMeTallaMu, I1ejo4amu). XjaopoBogopo . ComsiHasi KUCIOTa, XMMUYECKUE CBOWCTBA, OyuYeHUE, TPUMEHEHHE.

JleiicTBHe XJ10pa U XJIOPOBOJIOPO/a HA OPTaHM3M uelloBeKa. BaskHelre XJI0pu bl U UX HaXO0KIEHHUE B IPUPOJIE

OO6mas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETCHH OKHCIICHHUS.
CrtpoeHue u pu3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U Cephbl. AJUIOTPONHBIC MOAU(DUKAIINK KUCIOPOAA U CEPHI.
Xumudeckue cBorcTBa cepbl. CepoBOOpoA, CTpoeHue, (u3nueckne W XUMHYECKHE CBOMCTBA. OKCHABI CEpbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3UYECKHEe U XUMUYECKUE CBOMCTBA (00IIME KaK MpeaCcTaBUTENs

KJlacca KUCIIOT U crienuuyeckue). XMMHUECKUE peakluy, JIeKallle B OCHOBE IIPOMBIIIJIEHHOTO CIIOC00a MOJIyueHHs CEpHOI




kucIoThL. [Ipumenenne. Conm cepHON KUCIOTHI, KAYECTBEHHAS peakius Ha Cynbhar-uoH. HaxoxaeHue cepbl U €€ coeTuHeHnI
B IIpUpPOJIe. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/ibl COSAMHEHUSMHU CEePhI (KUCIIOTHBIC JI0K/IU, 3arpsi3HEHUE BO3AyXa U

BOZI0OEMOB), CITOCOOBI €T0 TIPEIOTBPAICHUS

2.3

O6mmas xapakrepuctuka 3yeMeHToB VA-rpymnmbl. OcOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEePHbIE CTENIEHU OKUCICHHS. A3OT,
pacrpocTpaHeHue B Ipupoie, PU3NUECKUe U XUMUYeCKre CBOMCTBa. KpyroBopot azora B mpupoae. AMMHUax, ero (puzndeckue
U XMMHYECKHE CBOICTBA, MoTy4YeHue u npumeHenue. Coau aMMOHUSA, WX PU3NYECKUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHUE.
KauectBeHnHast peakiys Ha MOHBI aMMOHUS. A30THasi KHCIIOTa, €€ MojydyeHne, PU3NUecKue 1 XUMHUYECKHe CBOWCTBA (o0mue
KaK I[peICTaBUTEINs Kilacca KUCIOT U crienuduyeckue). Mcnonap3oBaHNEe HUTPATOB U COJNIEH aMMOHHMSI B KaUYECTBE MUHEPAIbHBIX
ynoopeHuil. XUMHUECKOE 3arpsi3HEHNE OKPYXKatoIIel cpesibl COeAMHEHUSMHU a30Ta (KUCIOTHbIE JI0XK]IU, 3arpsA3HEHNUE BO3/1yXa,

MOYBBI U BOJJOEMOB)

2.4

2.5

®Docdop, amnorponusie Mmoaudukanuu ocdopa, dusndeckue u xumudeckue cpoiictBa. Oxcua dochopa(V) u docdopnas

KHCIIOTa, (PM3NYECKHE U XUMHUYECKUE CBOMCTBA, moydeHue. Vcnonap3zoBanne GpochaToB B Ka4eCTBE MHHEPAIBHBIX YIOOpeHUI

OO6mas xapakrtepuctuka 31neMeHTOB |V A-rpynmbl. OcOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHS.
Yrnepoa, amioTporHbie MOAU(PUKAIIMK, PACIPOCTpaHEHUE B TIPHUPOAE, (PU3nUecKkne U XUMUYECKHUE CBOMCTBA. AJICOpOIIHUS.
Kpyrosopotr yriepona B mpupoae. Okcuabl yriepona, X (U3MYEeCKHEe M XUMHUYECKHE CBOMCTBA, JCWCTBUE Ha KHUBBIE
OpraHM3MBbl, TOJY4Y€HHE U TNpPUMEHEHHe. OKOJIOTMYecKue MpoOieMbl, CBsA3aHHblE ¢ okcuaoM yraepoaa(lV); rumoresa
1J100aIbHOTO MOTEIUICHUSI KJIMMaTa; MapHUKOBBIA 3 ¢eKT. YronpHas KUCI0Ta M €€ CONM, UX (U3NYEeCKue M XMMUYECKHe
CBOIiCTBa, mojy4yeHue u npumeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-wOHBI. Vcmnonb3oBaHue kapOOHATOB B OBITY,

MCIUNHUHEC, ITIPOMBIINIJICHHOCTU U CECJIbCKOM XO35ICTBE

2.6

[TepBoHauanbHble MOHATHS 00 OpraHMYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoja (MeTaH, 3TaH, HTHIIEH, alleTUJICH,
ATaHOJI, TIUIEPUH, YKCYCHas KucioTa). X coctaB m xumudeckoe crpoenue. [loHsaTHe 0 OMOJOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OenKax, yriieBojaXx — U UX POJHM B XKU3HU 4YeJoBeka. MaTepuanbHOE €JUHCTBO OPTaHMYECKUX M HEOPTaHHMUYECKUX

COEeTMHEHNN




2.7

2.8

Kpemnunii, ero pusnueckne u XMMHUYECKHUE CBOMCTBA, MOJIy4eHHE U npuMeHeHne. CoenHeHnus KpeMHus B npupoae. O0mue
npencraBieHuss o0 okcune kpemuus(lV) m kpemuueBoit kuciore. CHIMKATHI, MX WCIOIB30BAHWE B OBITY, MEIUIIMHE,
MIPOMBIIUICHHOCTH. BaxkHelne cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKJIO, IIEeMEeHT, OeTOH, xkele300eToH. [IpobieMsr

0€30I1aCHOTO KCITOJIb30BaHUS CTPOUTCJIbHBIX MAaTCPUAJIOB B HOBCGHHGBHOﬁ JKHN3HHU

XVMMUYECKUN SKCIIEPUMEHT: M3ydeHHE OOpa3loB HEOPraHWYECKUX BEUIECTB, CBOWCTB COJISIHOM KHCIOTBI; IPOBEJIECHUE
KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJACHHE MPU3HAKOB UX MPOTEKAHUS; OIMBITHI, OTpakawolue (Gu3nuecKue u
XMMHUYECKHE CBOWCTBA TaJOICHOB M HMX COCIMHEHHMH (BO3MOXKHO HCIIOJIB30BAaHHE BHUACOMATEPUATIOB); O3HAKOMJICHHE C
oOpa3uamu XJOopuaA0B (TaJOreHHUIOB); O3HAKOMIIEHHE ¢ oOpa3laMu cepbl U €€ COeNMHEHUSMU (BO3MOKHO HCIIOJIb30BaHHE
BUCOMATEpHasoB); HaOIIOAEHNE Tpolecca OOYIIIMBaHUS caxapa MOJ JCHCTBHEM KOHIECHTPHUPOBAHHOW CEPHON KHCIIOTHI;
M3Yy4YEeHHE XMMHUYECKHUX CBOWCTB pa30aBJICHHON CEpHOM KHUCIOTHI, TPOBEACHHE KAUEeCTBEHHOM peakiuu Ha cylb(ar-uoH H
HaOJroIeHne TpU3HaKa €€ MPOTEKaHWs; O3HAKOMIJICHHWE ¢ (PM3MUYECKUMH CBOWMCTBaMH a30Ta, ¢ocdopa M MX COeTUHEHUI
(BO3MOXHO HCIIOJIb30BaHKHE BHAEOMATEpUaoB), oOpa3laMu a30THBIX U (OCPOPHBIX yIOOpEHHI; MoilyueHue, cobupaHue,
pacro3HaBaHHe M HM3Y4YCHHE CBOWCTB aMMHaKa; MPOBEIEHHE KAYEeCTBEHHBIX PEaKIHid Ha MOH aMMOHHMA M (ocdaT-uoH U
U3y4eHHe MPU3HAKOB HUX MPOTEKAHHs, B3aUMOJECHCTBHE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTHI C MeIbl0 (BO3MOXKHO
UCTIOJIF30BaHUE BHJICOMATEPUANIOB); HM3YYCHHE MOJIENIeH KPHUCTALUIMYECKUX pemeETOK anmasa, rpadura, (QyuiepeHa;
O3HAaKOMJIEHHE C MPOIECCOM aJICcOpOLUU PACTBOPEHHBIX BELIECTB AKTHBUPOBAHHBIM YINIEM M YCTPOWCTBOM IPOTHUBOrasa;
NOJIydeHne, coOMpaHne, paclio3HaBaHUE W M3yYCHHE CBOWCTB YTJIEKMCIIOTO Tra3a; NMpOBeIeHHE KaYeCTBEHHBIX PEaKIui Ha
KapOOHAaT- W CHUJIMKAT-UOHbBI W M3Y4YEHUE IPU3HAKOB HUX TPOTEKAHHUS; O3HAKOMJIEHHE C MPOAYKIHMEH CHIMKAaTHOU

MPOMBIIIJICHHOCTH,; pCIICHUC OKCIICPUMEHTAJIBHBIX 3a1a4 10 TEMC «BaxHeuIe HeMeTalIbl U UX COCOAUHECHUA»

Mertamisl 1 UX COeIUHEHUS

3.1

O6ma51 XAPaKTCPUCTHUKA XUMHUYCCKUX JJICMCHTOB — MCTAJJIOB Ha OCHOBAHUHU HUX IIOJIOKCHUS B HepI/IOIlI/I‘{CCKOﬁ CUCTEMC
XUMHUYCCKUX JJIEMCHTOB JII/I MeHneneeBa " CTPOCHHA aTOMOB. CTpO@HI/Ie MeTaiuIoB. MeTaimmyeckas CBA3b M METaJlJTnIecKast

KPUCTAJIIIMYECKAs] PEMIETKA. DIEKTPOXUMHUUECKUH Psijl HAIIPSHKEHU METaJlIoB




3.2

®dusnueckue U XMMHYECKHE CBOMCTBAa MeTaiioB. OO0mue crnocoObl moiaydeHus MeTawioB. [loHATHE 0 KOPpO3UM METAIIOB,
OCHOBHBIE CITOCOOBI 3aLIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, Yyr'yH, JIOPATIOMUHANA, OpOH3a) U UX MPUMEHEHHE B OBITY U

IIPOMBIINIJIECHHOCTH

3.3

[llenounbie meTamibl: nojoxeHnue B Ilepuogunueckoil cucteme xumuueckux snemeHToB J[.M. MenpaeneeBa; cTpoeHUE UX
aTOMOB; HaXOXk/IeHHE B Ipupoe. Pu3nueckue U XMMUYECKUE CBOMCTBA (Ha MpuMepe HaTpusl U Kajus ). OKCUAbI U TUAPOKCHIBI

HaTpHA U KaJlus. HpI/IMeHeHI/IC ICJI0OYHBIX METAJIJIOB U UX COC,I[I/IHCHI/Iﬁ

3.4

[IlenoyHo3emMenbHbIC METAJIIBI MAarHUM W KaJlblui: nojokeHue B Ilepronuueckoit cucreme XuUMu4eckux sneMmentoB J[.M.
MeneneeBa; CTpoeHHE MX aTOMOB; HaxXxOXIeHHE B mpupoae. Pu3nueckrue W XUMHUUYECKHE CBOMCTBA MAarHusi W KajbIUs.

Baxneiimme coenruenus Kanbius (OKCUI, TUAPOKCU, coin). JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUS

3.5

Amomununii: monoxenue B [lepuonnyeckoit cucreme xumudeckux 3nemMeHToB J[.M. MenzeneeBa; cTpoeHre aTomMa; HaX0XICHUE B

nmpupoae. dusnyeckre 1 XMMHYECKUE CBOMCTBA aJIFOMUHHSL. AM(bOTepHBIe CBOMCTBa OKCHIa U THAPOKCHU A aIFOMUHUS

3.6

XKeneso: nonoxenue B [leproanueckoii cucreme Xxumuueckux aneMeHToB J[.M. MeneneeBa; CTpoeHUE aToMa; HaX0XkKJICHHUE B
npupojae. dusndeckue U XMMUUECKHE CBOWCTBa *kene3a. Okcunbl, ruapokcuasl u conu xkenesa(ll) u xeneza(lll), ux cocras,

CBOICTBA U MMOJIy4YCHHC

3.7

XVUMUYECKUN IKCIEPUMEHT: 03HAKOMJIGHHE C O0pas3llaMH METaIOB U CIUIaBOB, UX (PU3UYECKHUMH CBOWCTBAMU; U3YyYEHUE
PE3yIBTATOB KOPPO3UH METAIUIOB (BO3MOXKHO HCIIOJNIB30BAaHUE BHCOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA
KaJbIUsl U HATPUS C BOJIOM (BO3MOXKHO MCIOJIb30BaHUE BUICOMATEPHUATIOB); UCCIEIOBAHUE CBOMCTB KECTKOM BOJIBI; Mpoliecca
TOpPEHUS XKelle3a B KHCIIopo e (BO3MOKHO HCITOJIb30BAHHUE BHICOMATEPUAIIOB); TPU3HAKOB MPOTCKAHMS KAYSCTBCHHBIX PEAKIIHIA
HA MOHBI (MarHus, Kanblus, amoMuHus, 1uHKa, xene3a(ll) u xeneza(lll), mequ(ll); Habmronenue u omrcaHue MPOIECCOB
OKpAIIMBaHUs TUIAMEHU MOHAMH HATPHsI, Kaaus W KaJdblHs (BO3MOXKHO HCIIOJIb30BAHUE BUACOMATEPUAIIOB); MCCIICIOBAHHE
aM(pOTEepHBIX CBOWCTB THJPOKCHAA AaTOMUHHUS U TUAPOKCHAA IIMHKA; pEIIeHHWEe HKCIEPHUMEHTAJbHBIX 3aJau IO TeMe

«Baxuenme MeTayuibl 1 UX COEIUHEHUS)

XHUMHS ¥ OKpYXkaromas cpeia




11 HoBble MmaTepuanbl 1 TexHONIOrUM. BelecTBa n MaTepuaibl B TOBCETHEBHOM )KM3HM YeI0BEKa. XUMUS U 310poBhe. besomacHoe
' MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKIX 03KOTaX M OTPABICHUSIX
OCHOBBI 3KOJIOTHYECKOM TI'PaMOTHOCTH. XMMHUYECKOE 3arpsizHeHue okpysxkaromed cpeasl IIJIK. Ponap xumum B pemenun
4.2 9KOJIOTUYECKHX mpodsieM. [IpupoaHble HMCTOYHUKH YIJIEBOJOPOJAOB (Yyrojib, HPUPOIHBIM Ta3, HedTh), MPOAYKTHl HX
nepepaboTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH
4.3 XUMUYECKUH IKCTIEPUMEHT: U3ydeHHe 00pa3I[0B MaTEPHAIOB (CTEKIIO, CIUIABBl METAIIIIOB, MOJIMMEPHBIE MAaTEPUAIIHI)

IMPOBEPSIEMBIE HA OI'3 11O XUMHHU TPEBOBAHMS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJILHOM
MMPOI'PAMMBbI OCHOBHOTI'O OBIIET'O OBPA3OBAHUSA

Kon
IIpoBepsiemble TPeOOBAHUS K MPeIMETHBIM pe3yJbTaTaM 62a30BOr0 YPOBHsI OCBOECHHSI OCHOBHOM
NMpoBepPsSIEMOro .
poBep 00pa3oBaTeIbHON NMPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBanusi Ha ocHoBe ®I'OC
TpedoBaHus

1 IIpencraBnenue:

0 II03HABA€MOCTH SIBJICHUM npupoJbl, MOHMMAaHHE OO0BEKTUBHOM 3HAYMMOCTH OCHOB XHMUYECKOH HAayKH Kak
11 obiactu COBPCMCHHOT'O CCTCCTBO3HAHUW, KOMIIOHCHTA O6H.I€I>'I KYJIbTYpPbl U HpaKTI/I‘IeCKOﬁ ACATCIBHOCTHU

YCJIOBCKA B YCIIOBUAX COBPEMCHHOI'O 06HI€CTBa; IIOHUMAaHHEC MECTa XUMHUH CPEAN JPYTHUX €CCTCCTBCHHBIX HAYK

O HAy4YHbIX METOJaX IMO3HAHUA, B TOM YHUCIIC SKCICPUMCHTAJIBHBIX U TCOPECTHUYCCKUX METOJaX HCCICIOBAHUSA
12 BCIICCTB U U3YUYCHHUA XUMHUYCCKUX peaxunﬁ; YMEHHUC HUCIIOJIb30BATh MOJCIIN IJISA 00BSICHEHUS CTPOCHUA aTOMOB

U MOJIEKYJI

13 0 cdepax mnpodeccuoHATBHON ACATENHHOCTH, CBSI3aHHBIX C XHUMHEH W COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBaHHBIMH Ha JOCTHKCHUSIX XUMHUYECKON HAYKH, YTO MO3BOJIUT O0YUYAIOUIUMCS pacCMaTpUBATh XUMHIO KaK




chepy cBoeit Oymymiedl MpPoPEeCCHOHAIBHOW IEATEILHOCTH M CleJaTh OCO3HAHHBIM BBIOOP XWMHH Kak
npoMILHOTO MPeMeTa IPH Mepexo/ie Ha yPOBEHb CPEIHET0 00IIero 00pa3oBaHus
BianeHne cucteMoill XUMHYECKMX 3HAHUKW M yMEHHUE IPUMEHATh CHUCTEMY XHMHMUYECKMX 3HAHHMM, KOTOpas

BKJIFOYACT:

2.1

2.2

BOXHEHIINE XMMHYECKHE IMOHATHS: XUMUYECKHI 3JEMEHT, aTOM, MOJIEKYJa, BELIECTBO, MPOCTOE U CII0KHOE
BEIIECTBO, OJTHOPO/IHAS U HEOJIHOPOJHAS CMECh, OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJISIpHAs. MACChl, KOJIHMYECTBO
BEIIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COMb (CpelHss), XUMUYecKast
PEaKIysl, pEaKIMK COSTMHCHUS, PEAKIIUH PA3JI0KCHHUS, PEaKIINU 3aMEIICHUS, PEaKIIMi 0OMEHa, TETUTOBOH dPPEKT
peaxkuuu, 3K30- U SHJOTEPMHUUECKHE PEaKLUU, PACTBOP, MACCOBAs JOJs1 XMMHUYECKOIO AJIEMEHTA B COCIMHEHUU,
MaccoBasi JIOJIsl M MPOIICHTHAs KOHIIEHTPAILMs BEIIECTBA B PAcTBOPE, SIPO aroma, SJICKTPOHHBIA CIIOW aroma,
aToMHasi ~ opOuTalb, paguyc  aToMa, BAJEHTHOCTb, CTEMEHb  OKUCJICHUS, XHUMHYECKas  CBA3b,
AJIEKTPOOTPHUIIATEIILHOCTD, TOJSIPHAS W HEMOJSpHasi KOBAJIEHTHAs CBSI3b, MOHHAS CBSI3b, METAJUIMYECKasl CBS3b,
KpHUCTa/TH4ecKasi peméTka (aToMHasi, MOHHAs, METAITMUECKasi, MOJIEKYJIIpHasi), MIOH, KATUOH, aHHOH, SJIEKTPOJIUT
U HEDJEKTPOJUT, OJCKTPONUTHYECKas JUCCOLMAIMS, pEaKIMH HMOHHOTO OOMEeHa, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIE PEAKIIMH, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIICHHE W BOCCTAaHOBIICHUE, DJICKTPOJIH3,
XUMHUYECKOE PaBHOBECHE, 00OpaTUMble U HEOOpATHMBIE PEAKIUH, CKOPOCTh XUMHUECKOW PeaKIMu, KaTalu3aTop,

[TJIK, xopp0o3usi METAJUIOB, CILIABbI

OCHOBOITOJIArarole 3aKOHbI XUMHUU: 3aKOH COXPAaHEHHS MacChl, nepuoandeckuii 3akod [[.1. Menneneena, 3aKkoH

MNOCTOAHCTBA COCTaBa, 3aKOH ABOF&,Z[pO

2.3

TCOPHUU XUMUHU: ATOMHO-MOJICKYJISIpHAsA TCOpUs, TCOPUA BHGKTPOHHTI/I‘ICCKOIZ AUcCCoranmn

Brnanenne ocHoBaMu XUMHUYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMCHUC MMPAaBUIILHO HUCIIOJIb30BATh U3YUCHHBIC BCIICCTBA U MATCPUAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC yI[O6pCHI/I}I,

MeTaJIJIbl U CIUIaBbl, IPOAYKTHI IepepabOoTKU MPUPOJHBIX HCTOUHUKOB YIII€BOIOPOAOB (YIJisl, IPUPOIHOIO rasa,




He(TH) B OBITY, CETLCKOM XO35HCTBE, Ha MTPOU3BOJICTBE U TIOHUMAHWE 3HAYCHHS JKUPOB, OCIIKOB, YTJIEBOJOB sl
opraHu3Ma 4YCJIOBCKA, YMCHHC IMPOTrHO3UPOBATH BIUAHUC BCHICCTB M XHUMHUYCCKHUX IIPOLCCCOB HA OPraHU3M

YeJI0BEKa U OKPYKAIOIIYIO IPUPOJIHYIO CPEy

3.2 YMEHHE UHTErPUPOBATh XMMHUECKHUE 3HAHUS CO 3HAHUSIMH IPYTUX y4EOHBIX MMPEIMETOB
33 HAJIMYUE OIbITa pabOThI C Pa3IMUYHBIMU UCTOUHUKAMH UH(OpPMALIMK 110 XUMUU (Hay4YHAs U HAYYHO-TIOMYJISIpHAs
' JTUTEepaTypa, CJIOBapH, CIIPABOYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHe 00BEKTUBHO OLEHUBATh UH(POPMAIIHMIO O BEIIECTBAX, X MPEBPALICHHUSIX U TPAKTHIECKOM MPUMEHEHUH U
' YMEHHE HCITOJIB30BaTh €€ JIJIsl penieHus y4eOHO-TT03HABATEILHBIX 33124
Brnagenne ocHOBaMH TOHSITHIMHOTO ammapaTa U CHUMBOJWYECKOTO sI3bIKA XUMHUH JUISI COCTABJICHUS (HOPMYII
4 HEOPraHMYECKUX BEIECTB, YPAaBHEHUN XUMUYECKUX PEaKIIHil; ocHOBaMU XuMudeckoilt HomeHkiatypsl (IlUPAC
Y TPUBHUAJILHOMN)
YMeHue oObSICHATH CBS3b MOJIOKEHUS dIeMeHTa B [leproanueckoil cucteMe ¢ YMCIOBBIMU XapaKTePUCTUKAMU
5 CTPOEHHSI aTOMOB XUMHUYECKHX 2JIEMEHTOB (COCTaB U 3aps] A1pa, oOIlee YUCIO AIEKTPOHOB), paclpeaeieHueM
AJIEKTPOHOB 110 SHEPTETUICCKUM YPOBHSM aTOMOB IEPBBIX TPEX MEPUOJIOB, KAITUS U KaJIbIIHS
[IpencraBneHre O TEPHOIUYECCKON 3aBUCUMOCTH CBOWCTB XHMHYECKUX JJIEMEHTOB (paadyc aToma,
6 AIEKTPOOTPHUIATENFHOCTD ), TPOCTHIX U CIIOKHBIX BEIIECTB OT MOJIOKEHUS dNIeMeHTOB B [leproaudeckoii cucreme
(B MaJIBIX TICPUO/IaX ¥ TJIABHBIX MOATPYIIAX) U AJIEKTPOHHOTO CTPOCHHSI aTOMa
7 YMeHnue knaccupuuupoBarh:
7.1 XUMUYECKUE IIEMEHTHI
7.2 HEOPraHWYECKHE BEIIECTBA
7.3 XUMUYECKHUE PEaKIINU
8 YMeHue ornpenensiTh:




8.1

BAJICHTHOCTD MU CTCIICHb OKUCJICHUA XUMHUUYCCKUX 3JICMCHTOB, 3apA]] HOHA

8.2 BUJI XUMUYECKOM CBSI3U U TUI KPUCTAJUIMUECKOM CTPYKTYpPBHI B COSTUHEHHSIX
8.3 XapakTep Cpe/ibl B BOJHBIX pacTBOpPaxX BEIMIECTB (KUCIOT, OCHOBAHHH )
8.4 OKHCITUTEh U BOCCTAHOBUTEIb
9 YMeHne xapakTepu3oBarh (GU3NYECKHe U XUMHUECKUE CBOMCTBA!
01 IPOCTBIX BELIECTB (KHCIOPO, 030H, BOJOPOJ, Tpadur, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPHIA,
' KaJIWi, MarHui, KaJabllui, AITIOMUHUN, )KeJIe30)
CJIOHBIX BEILIECTB, B TOM YUCJIE UX BOJHBIX PACTBOPOB (BO/a, aMMHAK, XJIOPOBOJOPO/I, CEPOBOOPOI, OKCHUJIBI U
9.9 ruapokcu bl MetamuioB |-11A rpymn, amomunus, meau (1), nunka, sxenesa (11 u 1), okeuast yriepona (11 u 1V),
' kpemuus (1V), azota u pocdopa (Il u V), ceprr (1V u V1), cepuucras, cepHas, a3otucras, azoTHas, pochopHas,
yroJjibHasi, KpEMHHUEBasi KUCJIOTA U MX COJIN)
IPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOSHUS, IPUMEHEHHE
9.3 BEIIIECTB B 3aBUCHUMOCTH OT MX CBOMCTB, BO3MOKHOCTh MPOTEKAHUS XMMUYECKUX MPEBPAIICHUN B pa3IMUHBIX
YCIIOBHSAX
10 YMeHue COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIE YPaBHEHUS PEaKLUii, B TOM YHCIIE:
10.1 peakiuuii HFOHHOro oOMeHa
10.2 OKHCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKINI
10.3 WITIOCTPUPYIOIUX XMMUYECKHE CBOMCTBA U3YyUEHHBIX KIacCOB (IPYIIN) HEOPraHUYECKUX BEILIECTB
10.4 MOJTBEPKIAIOIIMX T€HETUYECKYIO B3aUMOCBS3b MEX/ly HUMH
11 YMeHue BEIYUCIATH (IPOBOIUTH PAacU&Thl):
111 OTHOCHTEJIEHYIO MOJICKYJSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJNIO XHMHYECKOTO JJIEMEHTa B

COCOIUMHCHNN




11.2

MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 [0 ypaBHEHHUSM XMUMHUYECKHUX PEaKIUi W HAaXOJUTh KOJMYECTBO BEIIECTBAa, 00BEM M Maccy peareHTOB WU
' IPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHHE OCHOB):
OCHOBHBIMHM METOJaMH HAay4YHOTO IMO3HaHUs (HaOIIOJeHHE, U3MEPEHUE, YKCIEPUMEHT, MOJICIUPOBAHUE) MPU
121 U3YYEHUU BEIIECTB M XUMHYECKHUX SIBJICHUN; yMEHHE CPOpPMYJIUPOBATH MpOOJIEMy U MPEAJIOKUTh MYTH €€
pelieHus
12.2 0e30macHol paboThl ¢ XUMUUYECKUMU BEIIECTBAMH, XMMHUECKOM MOCY10i U J1a00paTOpHBIM 000pYI0BaHHEM
npaBuiiaMu 0e30macHOro oOpallleHus: ¢ BELIECTBAMH, HCIOIb3YEeMbIMU B MOBCEAHEBHOW KU3HU, MpPaBHIAMU
193 MIOBEJICHUS B IIEIISIX COEPEKECHHUS 3/I0POBBS U OKPYKAIOIIEH MMPUPOTHON CpeIbl; MOHMMaHUE Bpeaa (OacHOCTH)
' BO3/ICIICTBUS Ha KUBBIE OPraHU3MbI OMPECIEHHBIX BEIIECTB, CIOCOOOB YMEHBIICHUS M MPEIOTBPAIICHUS HX
BPETHOTO BO3JICUCTBUS
13 Hannyne npakTHdecknx HaBBIKOB IJTAHWPOBAHUS M OCYIIECTBIICHUS CIEAYIOMINX XUMHUECKUX IKCTIEPHMEHTOB:
131 U3ydyeHHe U OIucaHue (U3NYECKUX CBOMCTB BEIIECTB; O3HAKOMIIEHHE C (DU3MYECKMMHM U XUMHYECKUMHU
' SIBICHUSIMU; OTIBITHI, MILTFOCTPUPYIOIINE MMPHU3HAKU MPOTEKAHMS XUMHUYECKIX PEAKIIUi
13.2 M3y4eHHUe CIIOCOOO0B pa3IeIeHHs cMecei
133 MOJIy4YE€HUE KHUCIIOpOJia U M3yYEHHE €ro CBOICTB; MOJIyu€HHE BOAOPOJA M HM3YYEHHE €r0 CBOWCTB; MOJy4YCHHE
' YIJIEKHUCIIOTO Ta3a U U3y4YeHHE ero CBOMCTB; MOJyYeHHe aMMHaKa U U3y4eHHE ero CBOMCTB
13.4 [IPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JI€H PACTBOPEHHOIO BEILIECTBA
135 MPUMEHEHHE UHIUKATOPOB (JTakMyca, METHIIOpaHka U (¢eHondTaaenHa) s onpeneieHus XapakTepa Cpelbl B

pacTBOpaxX KUCIOT U IIEI0YEH




HUCCIICAOBAHUEC W OIIMCAaHHC CBOICTB HCOPraHM4YCCKUX BCIICCTB PA3/IMYHBIX KJIAaCCOB; M3Yy4YCHHC BSaHMOHeﬁCTBHﬂ
136 KHUCJIOT C MCTaJUIaMH, OKCUaMU MCTAJIJIOB, paCTBOPUMBIMHA U HEPACTBOPHUMBIMU OCHOBAHUAMU, COJIAMU; TTOJTYUCHUC
HEPACTBOPHUMBIX OCHOBaHI/Iﬁ; BBITCCHCHUE OJHOI'O MCETalllla APYTHM M3 pacTBOpa COJHU; HCCICI0OBAHUC

aM(pOTEPHBIX CBOMCTB THAPOKCUIOB ATFOMUHUS M IMHKA

pPCIICHUC JBKCHCPUMCHTAJIBHBIX 3ada4 I10 TCMaM: «OCHOBHBIC KJIACCHI HCOPTraHNYCCKUX COGHHHGHHﬁ));
13.7 ((:‘)J'IGKT];)OJ'II/ITI/ILIGCKaH JUCCOLH AU, «BakHele HeMeTalluIbl M UX COCAUHCHUAY, «BakHelmme MeTalIbl 1

HUX COCAUHCHU

XUMHYECKHE OKCIIEPUMEHTHI, WUIIOCTPUPYIOLME TMPU3HAKK MPOTEKaHWs peakuuid HOHHOro OOMeEHa;
13.8 Ka4eCTBEHHbIE pEaKI[MH Ha MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX MOHBI: XJIOPUI-, OPOMUI-, HOJUI-, CYIb(aT-

, ocdar-, kapOOHAT-, CHITUKAT-aHUOHBI, THAPOKCHI-UOHBI, KATHOHBI AMMOHUS, MarHus, KaJbIlHs, aJIOMUHUS,

kenesa (2+) u xenesa (3+), menu (2+), nMHKA

14 YMmenue:

141 MPEJICTABISITh PE3YJbTAThI YKCIIEPUMEHTA B (hOpME BBIBOJOB, JOKA3aTEILCTB, TPAPUKOB M TAOJUIl M BBISBIISATH
SMIUPUYECKUE 3aKOHOMEPHOCTHU

14.2 YCTaHAaBJIIMBATh CBA3U MCXKAY PCaAJIbHO Ha6J'IIO,Z[aeMLIMI/I XUMHUYCCKUMH ABJICHUAMH U IIPOLECCCAMU,

MPOUCXOSAIIMMU B MAaKpO- U MUKPOMHUPE, OOBACHATH NPUYMHBI MHOTOOOpa3Hsl BEIIECTB

HNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 11O
XUMHUHN

‘ Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

‘ 1 HCpBOHa‘{aJ'IBHBIC XUMHUYCCKUC ITOHATHA
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UucTteie BemecTBa u cMecu. CriocoOBI pa3ziesieHus: cMecei

1.2 ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIeMEHThI. CUMBOJIbI XUMUYECKHUX 3JIEMEHTOB. [IpoCThie U CII0KHbBIE BEIIECTBA.

1.3 Xumudeckas hopmysa. BaJeHTHOCTh aTOMOB XUMHUYECKUX AJIeMEHTOB. CTENeHb OKUCICHUS

14 3aKoH MMOCTOSTHCTBA cocTaBa BelecTB. OTHOcHUTENbHAsE aToMHas Macca. OTHOCHUTEINIbHASI MOJIEKYJIsipHas Macca. MaccoBast 1071
' XHMHYECKOI'0 3JIEMECHTA B COCJUHCHUU

15 KomuuectBo BemectBa. Moabs. MonsipHas macca. MossipHblid 00bEM ra3oB. B3auMOCBs3b KOJIM4YECTBa, MAacChl M YHCIA
' CTPYKTYPHBIX €MHUI] BEUIECTBA

16 dusnyuecKre U XUMUUECKHUE SBJICHHS. XUMHUUECKasi peakius U e€ Mpu3HaKu. 3aKOH COXpPaHEHUsI MacChl BEIIECTB. XUMHUYECKUE
' ypaBHEHUS
2 [Tepuonuueckuii 3akon u I[leprnoanueckas cucteMa xumudeckux saeMeHToB .M. Menaeneea. CtpoeHue aTOMOB

21 [lepuonnueckuii 3akoH. [lepuoguueckas cuctema xummuueckux 3inemeHToB .M. Menneneesa. [lepuons! u rpynibl. @usndeckuit
' CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOA U TPYIIIIbI AJIEMEHTA

25 Crpoenne aromoB. CoctaB aToMHBIX saep. M3otomnbl. DnexTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J04YeK aToMoB mepBbIX 20
' XUMHUYECKHUX deMeHTOB [lepuonnueckon cucremsl .M. Menaeneesa

3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XMMUYECKHX JJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, KaIHs, Kaabllus (paguyca aTOMOB,
2.3 ANEKTPOOTPHUIATETFHOCTH, METANTMYECKUX M HEMETAIUIMUYECKUX CBOWCTB) M UX COEAMHEHUN B COOTBETCTBUU C IMOJIOKEHHEM
371eMEeHTOB B [leproanyeckoil cucteMe U CTpPOCHUEM UX aTOMOB

3 CrtpoeHue BemecTBa

31 Xumudeckas cBsi3b. KoBasieHTHas (TTOJISIpHAS M HETIOJIIPHAS ) CBSI3b. DJIEKTPOOTPUIIATEIEHOCTh XUMHUECKHUX AJIeMeHTOB. oHHas
' CBsA3b. MeTalinueckasi CBI3b

39 Tumel KpUCTAIUTMUECKUX pEMIETOK (aToMHasi, HMOHHAs, MeETa/NIMdecKas), 3aBHCHMOCTh CBOWCTB BeIeCTBa OT THIIA

KPUCTAJUIMYECKON PEIIETKH U BUJIA XUMUYECKON CBSI3U




Baxueimue MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BCUICCTB. HemeTamis! 1 ux COCAUHECHUS. Merannsl 1 uX COCOAUHECHUA

KJ'IaCCI/I(l)I/IKaI_II/IH U HOMCHKJIaTypa HCOPraHUYCCKHX COCHHHGHHﬁZ OKCHA0B (coneo6pa3y}01une: OCHOBHBIC, KHCJIOTHBIC,

4.1 am(oTepHbIC) U HecoJieoOpa3yroIINe; OCHOBAaHHUH (IIENIOYH U HEPACTBOPUMBIC OCHOBAHHUS); KUCIIOT (KUCIOPOACOACpKAIINE U
0ECKHUCIOPOAHbIE, OAHOOCHOBHBIE U MHOTOOCHOBHBIE); COJIEH (CPEeIHUX U KUCIIBIX)

43 Ou3nyeckue U XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOA, XJopa, KUCIOpoa, cepbl, a3oTa, ¢ocdopa,
' yrieposa, KpEMHUS

13 Ouznyeckue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIECTB-METAIJIOB: JUTHUS, HATPHS, Kallus, MarHusl M KaJlbLUs, alFOMUHUSA,
' xKeleza. DIEKTPOXUMUUECKUM psijl HallpsSHKEHUH METalJIoB

4.4 duznyeckue 1 XMMUYECKHE CBOICTBA BOJOPOIHBIX COEIMHEHUN HEMETAJIOB: XJIOPOBOIOPOAA, CEPOBOIOPOA, aMMHUAKa

A5 dusnyeckue U XuMHYECKUE cBoicTBa okcu0B HemeTauioB: cepsl (1V, V1), azota(ll, 1V, V), docdopa(lll, V), yraepona(ll, 1V),
' kpemuusi(1V). [TonydeHue OKCHI0B HEMETAIIIOB

4.6 Xumudeckue cBoiicTBa okcunoB: MetauioB IA-IIA rpymm, tmaka, meau(ll) u xemnesa(ll, 111). [TonydeHne okCHI0B METAILIIOB

A7 XUMHUECKHE CBOMCTBA OCHOBAaHMH M aM(OTEpHBIX THAPOKCHIOB (Ha MpUMepe THIPOKCUIOB ATIOMHUHMS, Kele3a, IIMHKA).
' [Tonydyenne ocHOBaHUM 1 aM(POTEPHBIX THAPOKCHIOB

48 OOme XUMHYECKHEe CBOWCTBA KHUCIIOT: XJOPOBOJOPOJHOW, CEpOBOJAOPOAHOMN, CEPHHUCTOW, CEpHOM, a30THOH, (ochopHOH,
' KpEMHUEBOM, yronpHoi. OcoOble XUMHUYECKHE CBOMCTBA KOHIIEHTPUPOBAHHOMN CEpHOM 1 a30THOM KuciaoT. [lonyyeHue Kucior

4.9 OO6mme xuMHUIECKHe CBOMCTBA cpeHux coiier. [lomyduenue coneit

4.10 [Tonyuenue, coOupanue, pacro3HaBaHKe BOJOPOAa, KUCIOPO/ia, aMMHUaKa, YIJIEKUCIIOro ra3a B JIabopaTopuu

411 [Tonydyenne ammmnaka, CepHOM U a30THOW KUCIIOT B IPOMBIILIEHHOCTH. OOII1e criocO0bI MOIy4YeHUs METAIJIOB

412 I'enetrnyeckas cBS3b MEXAY KJacCaMHU HEOPTaHUUECKUX COEIMHEHHUM
5 XHWMHYECKUE PEAKIUN




Krnaccudukanys XuMU4ecKUX peakiiii o pa3IuvHbIM MpPU3HAKAM: IO YUCILY U COCTAaBY YYacTBYIOIIMX B PEaKLHUU BEUIECTB, O

>4 TETIOBOMY (P PEKTY, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS XUMHUYECKUX HIEMEHTOB
5 TermnoBoil >PQeKT XUMHUUECKOW peakiH, TEPMOXMMHUYECKHE YpaBHEHHA. ODK30- M DSHIOTEPMUYECKHE PEAKIIHH.
' Tepmoxumuueckre ypaBHEHUs
£ 3 OKuCINTEIBHOBOCCTAHOBUTEbHBIE PeakUuU. OKUCIUTENN W BOCCTAHOBHUTENM. lIpoliecchl OKUCIIEHUS U BOCCTAHOBIICHHMS.
' DNEeKTPOHHBIN OajaHC OKHCIUTEIFHOBOCCTAHOBUTEIIBHOM PEaKIUu
- Teopust snexTponuTHyeckol aucconuanuu. KaTHOHBI, aHUOHBL. OJIEKTPOJIUTHI M HEINEKTpoiauThl. CuibHble M cialble
' aneKTposnnuThl. CTENEeHb JUCCOLMALUN
- Peakium noHHOTO OOMEHA. YCIIOBHS NMPOTEKAHUs PEAKIMii MOHHOTO OOMEHa, MOJHBIE M COKpAIIEHHBIE MOHHBIC YPaBHEHUS
' peakuuii
6 XuMHs U OKpy’Karolas cpeja
6.1 BemectBa u MaTepuanbl B IMOBCEAHEBHOM JKM3HU YeloBeKa. be3onmacHoe MCNONb30BaHUE BEIECTB M XMMHUYECKUX peakLuil B
' naboparopuu u ObITy. [lepBast moMoIb TPU XUMHUUECKHUX 0KOTaX U OTPABICHUSIX
XUMUYeCKOoe 3arps3HEHHE OKpYKarolel cpebl (KUCIOTHBIE JOKIH, 3arps3HEHHE TIOYBBI, BO3AyXa U BOJOEMOB), CLIOCOOBI €ro
6.2 npenotepauenus [Ipenensuas nonycrumas koHuenTpanus Bemects (ITJK). Pons Xumun B pereHn# 3K0I0rH4ecKux npooiem.
VYcunenue napHuKoBoro ¢ dexra, pa3pyieHrue 030HOBOTO CIIOs
ITpumenenue cepsl, a3ota, pocopa, yrieposaa, KpEeMHUS U UX COEAUHEHHUH B ObITY, METUIIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM
6.3 xo3siiictBe. [IpuMeHeHHEe METaioB M CIUIaBOB (CTaslb, YYT'yH, JIOPATIOMUHUN, OpOH3a) B OBITY M NPOMBIIUIEHHOCTH HX
coeauHenuil. [loHaTHE 0 KOPPO3UN METAIIIIOB, OCHOBHBIE CLIOCOOBI 3aLIUTHI UX OT KOPPO3UH
6.4 [TpupoHBIE HCTOYHHUKH YTIEBOAOPOAOB (YToJib, MPUPOAHBIN Ta3, HEPTh), MPOIYKTHI UX MepepaboTku (OEH3MH), UX POJIb B OBITY

" IPOMBIIIIJICHHOCTH




[lepBOHaYaIbHBIC TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSX yriepoja (MeTaH, 3TaH, 3THJICH, alleTUIICH, 3TaHOI,
6.5 TJIMLEPHH, YKCYCHas kuciota). [TonsTre o OHMOJIOTHYECKH BaKHBIX BEIIECTBAX: JKHpax, OeNKax, YriaeBoJax — M UX POJH B JKU3HH
YesioBeKa
7 Pacuérsr:
7.1 o ¢hopMysaM XUMHUYECKUX COCTUHEHUN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 M0 XUMUYECKHM yPaBHEHUSM

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOINECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Xumus: 8-# kiacc: 6a30Bbiii ypoBenb: yueOnuk; O.C. ['abpuensH, U.I'. Octpoymos, C.A. CrnaakoB. — M. - «IIpocBenienue», 2023r;
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OCcoOEHHOCTH U HOPMBI OIICHUBAHUA ITPECAMECTHBIX PE3YJIBTATOB

I[J'ISI opraHu3alyvi TCKYHIEro OLUCHHWBAHUSA HCIIOJB3YIOTCA PA3JIMYHBIC BApPHUAHTBI TECKYIICTO MU TEMATHUYCCKOI'0 KOHTPOJIA 06p330BaTeHBHHX PE3YIbTAaTOB. Ha
YpOKax XUMHUH MOT'YT IIPUMCHATHCA:

— YCMHbLI Onpoc € UCII0JIb30BAaHUEM CUCTEMBI CIIEIMAIbHO OJO00PaHHBIX YCTHBIX BOIIPOCOB U YIPaXKHEHUH;

— NUCbMEHHbIY ONpPoC Ha OCHOBE CHUCTEMBI 3aJlaHMM Pa3JIUYHON THUIIOJIOTMM M YPOBHS CIIOKHOCTH JJI OLICHKM YCBOEHHUS OTACIBHBIX JJIEMEHTOB
CoZIepKaHUsl KOHKPETHOM TeMbl, B TOM YHCIIE 33/1aHUH, UMEIOIIUX XapaKTep «MBICICHHOTO SKCIEPUMEHTay, KOTOPBIE TPEOYIOT OT 00yUYaIOIIMXCsl IPUMEHEHHUS
3HaHUHI B HOBOM KOHTEKCTE WJIX JUIs PEILICHUs] HECTaHIapTHBIX 33/1a4;

— Kpamko8pemeHHble NUCbMEHHblEe CaMOCMOosmenbHble pabomsl IO UTOTAM U3YYEHUS OTACIBHON TeMbl; XHMUYECKUN AUKTAHT U Jp.

— BBINIOJIHEHUE J1AO0PAMOPHBIX ONBIMOE U NPAKMUYECKUX padOom, KOTOPbIE MO3BOJIAIOT OLIEHUBaTh  YMEHHUS paboThI c
XUMUYECKUMU BEILIECTBaMU U JIAOOPATOPHBIM 000pPYAOBAHUEM, IPUMEHEHUE TEOPETUUECKUX 3HAHWH Ha MIPAKTHUKE.
B cuiy cBoeii onepaTMBHOCTH U TMOKOCTH, a TaKKe pa3HooOpa3us 1o (popmaM U MeTO/1aM TeKyIee OLIEeHUBaHUE Y4eOHBIX TOCTHKEHUN 00yUyaroIuXxcs 103BOJISET:

— ocymecTBIATh U dHepeHIMPOBAaHHBIN TOAX0A K OOYYalOIIMMCSl C IIETBI0 BBISBICHUS HX CHOCOOHOCTH K NPUMEHEHUIO 3HAHWK B Pa3IMYHBIX
CUTYyalMsIX, TOTOBHOCTU K CAMOKOHTPOJIIO U CAMOOLIEHKE Pe3yJIbTaTOB CBOMX JOCTHKCHUM;

— BBIABJIATH IPUUMHBI 3aTPYJHEHUI 00yyaromuxcs npu padboTe ¢ yueOHbIM MaTepUaIOM;

— CJEeIUTh 3a XOAOM Ipoliecca O0y4eHHs U 10 Mepe HeoOXOIMMOCTH ONEepaTHMBHO KOPPEKTUPOBaTh (POPMBI €ro OpraHM3alllU, OCOOCHHO B YacCTH
CaMOCTOSITENIbHON TI03HABATEIIbHON JIeSITEIbHOCTH 00yYarOIINUXCSL.

Temaruueckoe OolleHUBaHHUE NMPEAMETHBIX PE3Yy/IbTaTOB 10 XMMHUH HANPaBJIE€HO Ha KOMIUIEKCHYIO OLIEHKY 3HaHUN U YMEHUIN 00Yy4aroIIMXCs MOCIIe 3aBEPIICHUS
U3y4eHHs ONpEEICHHOM TeMbl MM paszzena yuyeOHo#l mporpammbl. OHO MOMOraeT YYMTENIO ONpEeAETHTbh YpOBEHb YCBOEHHUs Marepuaia U T'OTOBHOCTb
o0yyaroImuxcs K JajlbHeHIIeMy U3y4eHHIO MTPEeIMETa, a TAaKXKe CKOPPEKTUPOBATh 00pa30BaTeIbHBIN MPOLIECC I JOCTHKEHHS TYUIIUX Pe3yIbTaToB.

OlleHl/lBaHl/[e YCTHBIX OTBE€TOB.

OI[HOﬁ U3 TpaAUITMOHHBIX q)OpM IIPOBECPKU 3HAHUM U yMeHI/Iﬁ o6yqa10m14xc;1 ABIIACTCA yCTHBIﬁ orpoc. K MCTOdaM YCTHOI'O KOHTPOJISI OTHOCATCA: 6CCC,Z[8.,

paccka3z yueHUKa, OObsICHEHHE, KOMMEHTHPOBAHHE TEKCTa y4eOHWKA, YTEHHWE TEXHOJIOTMYECKOM KapThl WM CXEMBI, COOOIICHHE, 3a4eT. YCTHBIA OmpocC
HCITOJIB3YETCS B X0JI€ PA3IMYHBIX THUITOB YPOKOB, Yallle B Havajle ypOKa, C IeIbI0 aKTyaTu3aui 3HaHUH, HEOOXOAMMBIX ISl H3YYCHHSI HOBOTO TEOPETUUECKOTO
MaTepHuaa, a TakKe B KOHIIE YpOKa JJIsi IEPBUYHOTO KOHTPOJIS U 3aKPETUICHUSI OJTyYeHHBIX Ha YPOKE 3HAHUM.

B kadecTBe OCHOBHOIO MHCTPYMEHTApHUsi YCTHOTO OMNpOCa BBICTYNAET CHCTEMa BOIMPOCOB U YINPAXHEHUM, MOCTPOCHHBIX Ha OCHOBE KOHKPETHBIX AJIEMEHTOB



CoJIep’KaHusl M3YUYEHHOT0 Marepuana, JM00 HOBOTO Marepuana, mojjexaniero 3akperienuo. CoaepxaHue BOIIPOCOB U YIPAKHEHUN YUUTEb ONpeNessieT ¢
Y4€TOM MOATOTOBIEHHOCTH 00YUaIOIUXCsl HA MOMEHT U3Y4YE€HHSI COOTBETCTBYIOLIETO MaTepraia.

[Ipu oleHMBaHWUU YCTHOTO OTBETa OOYYAIONMIETOCS HAa TOCTABICHHBIM BONPOC WJIM PE3YJIbTaTa BBHIMOJHEHHS KOHKPETHOTO YIPAKHEHHS IIEIECO00pa3HO
MPUMEHSTD CIEIYIOIINE KPUTEPHHU:

OtMmeTKka «5» CTaBUTCS MIPH YCIOBUH, €CJIU O0YJarOIIUICS:

— JAacT TTOJIHBIN apFYMeHTI/IpOBaHHHﬁ OTBCET, H3JI0KEHHBIN B OHpGI[CJ'IGHHOﬁ JIOTHYSCKOU IIO0CIC10BATCIIBHOCTH,

— JEMOHCTPUPYET NOHHUMAHHUEC CYIMIHOCTH COOTBETCTBYIOIIUX XHMHUYCCKHX HOHHTHﬁ, 3aKOHOB H TCOpI/Iﬁ, HCIIOJIB3YECT HMX BO B3aMMOCBA3H JIA
00BsACHEHHS paccMaTpuBaCMbIX SIBIICHUI M CBOICTB HN3Yy4aCMbIX BCILCCTB,

— YCIIEUIHO pealu3yeT MOoTy4YeHHbIE paHee 3HaHUs I IOCTPOSHUSI BBIBOIOB U 0000IICHHUI.
OtMmeTtka «4» cTaBUTCS [P YCIOBUH, €CIIU 00yJarOIIUICs:

— JIaeT OTBET, JIOMYCKAIOIINK HEKOTOPBhIE HETOYHOCTH B TOJIKOBAaHUH CYITHOCTH (DAKTOB U SBICHUN, O KOTOPBIX HJIET PEUb;

— €aMOCTOATENbHO YCTPAHsET UMEIOLINECS B OTBETE HETOYHOCTH.
OTtMeTKa «3» CTaBUTCS MIPH YCIOBUH, €CITN 00yJarOIIUiiCs:

— JlaeT OTBET, KOTOPBIH MO COAEp)KaHUIO B OOJbILIEH yacTH YIOBIETBOPSIET TPEOOBAaHHUSIM K OTBETY Ha OTMETKY «4», HO JONyCKaeT OUIMOKU TpHU
MCIOJIb30BAHUHU TEOPETHUYECKOTO U (PAKTOIOIMYECKOT0 MaTepHasa;

— HE JIEMOHCTPUPYET YMEHHUS [0 YCTAaHOBJICHUIO CBA3HM MEX]ly U3yUYE€HHBIM paHee U HOBBIM TEOPETUYECKHM MaTepHallOM;

— 3aTPYAHSIETCS B IOCTPOEHUU BBIBOJOB U 000OIICHUIA;

— JIOTIyIIEHHBIE OIIMOKH UCTIPABIISIET C TIOMOIIBIO YUUTEIIS.
OTtMeTKa «2» CTaBUTCS IIPH YCIOBUH, €CITU 00yJaromuiics:

— JacT HeBepHBIfI OTBCT,

— IIOKa3bIBacT OTCYTCTBHE 3HAHUU COOTBETCTBYIOILIUX MIOHATHI U 3aKOHOMEPHOCTEH;

— HEBEPHO IIPUMEHSET U3Y4YCHHBIE MIOHATHS, 3aKOHBI U TeopuH /Uil OOBSICHEHUS! pACCMAaTPUBAEMBIX SIBICHUI U CBOMCTB
U3y4aeMbIX BEILECTB;

— 3aTpYAHSAETCS B UCTIPABICHUH JOMYIIEHHBIX OIIMOOK KaK CAMOCTOSITENIbHO, TaK U C TIOMOIIBIO YUUTEIS.
TakuM 00pa3oM, YCTHBIE OTBETHI SIBISIOTCS BaXHOM (OPMOM TEKYIEro OlleHWBAHUS 3HAHUM U yMeHHI oOydatormxcs mo XuMuu. OHM MO3BOJISIOT OL[EHUTH!
chopmuposarHocmsb nNpeocmasieHul.



— 0 XMMHYECKOW COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KAPTUHBI MUDA;

— O POJIM XMMHHU B TIO3HAHUU SIBJICHUU IPUPOJIBL;

— 0 (YHKIIMOHATBHOW TPAaMOTHOCTH, HEOOXOTUMOW IS PEIICHUs MPAKTHYECKUX 3a/7a4 M IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM cperie;
MUPOBO33pEeHYeCcKUe 3HAHUA.

— TOHHMMaHUE IPUYUHHOCTU U CUCTEMHOCTH XUMUYECKHX SIBIICHUI;

— (akTolOrMYecKue CBEACHHUSA O CBOWCTBAaX, COCTaBe, IOJYYEHHH U O€30MaCHOM HCHOJIb30BAaHUU BAXHEUIINX OPraHWYECKUX BEIECTB
B OBITY M NPAKTUYECKOU NEATEIBHOCTH YEIOBEKA;

YcTHBIE OTBETHI IOMOTAIOT BEIIBUTH FJ'IY6I/IHy IIOHUMaHUuA O6y‘~IaIOHII/IMI/IC$I XAMUYECKHX MOHATHUH U CIIOCOOHOCTH IMPUMCHATH 3HAHUA B PA3JIMYHBIX KOHTCKCTAaX.

OueHuBaHue NUCbMEHHBIX PadoT.
B mnpakthke npenogaBaHus XMMUM B paMKax TEKYIIErO0 M TEMAaTHYECKOIO0 KOHTPOJISI 3HAHWM HCHOJIb3YKOTCS NMUCbMEHHBIE 3aJaHUsl, KOTOPBIE MOXHO
KJIACCHU(UITUPOBATH TI0 Pa3HBIM OCHOBAHUSIM:

— no munono2uu  (TECTOBbIE, «KOHTEKCTHBIE», HMEIOLIUE XapaKTep

«MBICIIEHHOTO SKCIIEPUMEHTAY);
— TI0 00beMy NPOBEPAEMO20 COOEPHCAHUS,

— 110 cnocobam u npuemam no3HaeamenbHou oesamenvbHocmu, HeOOXOIUMBIM TSI KX BBIITOJIHEHUS.
BwmecTe ¢ Tem npu Bcem pazHOOOpa3uu 3a/1aHus CXOIHBI TIO CBOEH 11€7IEBOM HANIPaBICHHOCTH, CYyTh KOTOPOU 3aKJIFOYAETCS B TOM, YTOOBI HE IPOCTO YCTAHOBUTH,
YTO 3HAOT 1 YMCIOT O6y‘~IaIOHII/I€C$I, CKOJILKO 00ECIIEYUTH O6’I)€KTI/IBHyIO OIICHKY TOI'0, KaKk M B KaKHX B3aUMOCBA34X OHHW MOT'YT IPHUMCEHATH IMOJTYYCHHBIC
3HaHUA 1 YMCHHA JJId aHAJIN3a, 00BSICHEHUS U IMPOTHO3UPOBAHHUA PA3JIMYHOIO pOoaa SIBJICHUIA. OxapaKTepmyeM 0COOEHHOCTH OIICHUBAaHWA HCKOTOPBIX BHUJ0B
3aJlaHuH,

KOTOPBIC TPAAUIIUOHHO HCIOJIB3YIOTCA MJIA IMPOBCACHHA OLUCHOYHBIX IMPOLCAYP B paMKaxX TCKYIICTO U TCMAaTUYCCKOI'O KOHTPOJIA 3HAHUIA.

TepMHUHOIOrMYECKU IMKTAHT.

I[JISI IOATOTOBKH U BBIIIOJIHCHHUS JUKTAHTA 110 TCPMUHOJIOTUHA PCKOMCHAYCTCA:

1. IMoaroToBUTE CIMCOK TEPMHUHOB M HX ONPEIEIEHHMIT, KOTOPhIE OyIyT HCIOIb30BaThCS B JUKTAHTE.



2. JlaTh SICHBIE MHCTPYKIIMH Il 00YYarOIIMXCs OTHOCHTEIBHO TOTO, KaK Oy/lyT NMPEICTABIEHB! TEPMUHBI (HAIPHMED, 1O OJHOMY TEPMHHY Ha KXKIyIO
CTPOKY).
3. YkasaTh BpeMsi, OTBEICHHOE Ha HANMCAHKME KAXKIOTO TEPMHUHA, YTOOBI 00YYaOMIMECs: MOTJIM IUIAHUPOBATH CBOE BPEMS.
4. TlpencTaBuTh TIPUMEPHI  TEPMUHOB, KOTOPHIE MOTYT BCTPETHTHCS B IMKTAHTE.
Cobnroenue 3TUX UHCTPYKLUH TOMOXKeT 00y4yaromuMcst 3pGeKTUBHO BBHIOIHUTE AUKTAHT 110 XMMHH.
3ananus, OpUEHTHPOBAHHBIC HA IPOBEPKY MOHUMAHH OCHOBHBIX MOHATUN U 3aKOHOB XUMHUH OTHOCSTCS K 0a30BOMY YPOBHIO U MOT'YT OBITh OCYIIECTBJICHBI 110
NPUHIMITY 3a4eTa/He3aueTa.
OOBEKTOM OIICHUBAHUS SBJISIOTCS:
— npeomemmwlil pe3ynvmam.: ¢cHOPMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICIT OCHOBHBIX XUMHUECKUX — MTOHSATHIA " BJIa/ICHHS
XMUMHUYECKIM SI3BIKOM (aTom, MoOIIEKYya, XUMUYECKUH DIIEMEHT, poCTOE BEIIECTBO,  CJIOXKHOE
BEIIECTBO, (PU3NIECKOE SBICHUE, XUMUIECKAs! pEaKIHs, XUMHUUECKHEe (POPMYITbI BELIECTB U P.);
— Memanpeomemmubli pe3ynvmam: CHOPMHUPOBAHHOCTh YMEHHS HCIIOJB30BATh MPUEMBI JIOTHYECKOTO MBIIIICHUS NMPU OCBOCHHM 3HAHWHA — BBIICISATH
XapaKTepHbIE IPU3HAKU TIOHITHH.
Tak, ipy OIEHMBAHUN XUMHUYECKOTO JIUKTAHTA, COCTOAIETo U3 10 TEpPMUHOB U MX OIpEIEIICHUH, 11e1ecO00pa3HO MPUMEHSTD CIEAYIONIHE KPUTEPHH:
OTtMeTKa «5» CTaBUTCS TPU YCIOBUH, €CIIA 00YYArOIIUIACS BEPHO 3aITUCHIBACT BCE TEPMHUHBI M UX OTPE/ICITICHUS.
OTtMeTKa «4» CTaBUTCS TIPU YCIOBUH, €CIIA 00YYArOIINIACS BEPHO 3alTUCHIBACT HE MEeHEee 7 YKa3aHHBIX TEPMHHOB M OTIPEICTICHUN.
OtMmeTKa «3» CTaBUTCS NPU YCIOBUU, €CJIM 00yYarOIIUICS BEPHO 3alIUCHIBACT HE MEHEe 5 YKa3aHHBIX TEPMUHOB U ONpeAEICHUN.
OTtMeTKa «2» CTaBUTCS TIPU YCIOBUH, €CIIM 00YJAFOIIUICS 3aMChIBAET MEHEE 5 YKa3aHHBIX TEPMHHOB H OTIPE/ICTICHUN.

TecrupoBanue.
MOHO BBIAECTUTh OCHOBHBIE BHJBI TECTOB, KOTOPHIE HCIOJB3YIOTCS JUIS IPOBEPKH 3HAHUN M yMEHUI 00Y4aronMXcs MO pa3IUUHbIM TEMaM:

— TCCTHI C BBI60pOM OTBETa/OTBETOB (I/Ipe6yeT051 BBIGpaTB IIpaBHUJILHBIC OTBET/OTBETHI U3 MMPEIJIOKCHHBIX BapI/IaHTOB);
— TECThI C KOPOTKHUM OTBETOM (Tpe6yeTcsf JaThb KpaTKI/Iﬁ OTBET HA BOIIPOC WJIN BBITIOJTHUTE 3aIaHUC B HECKOJIBKUX Hpe)IJ'IO)KeHI/ISIX);

— TECThI, KOTOPLIC BKIIIOYAKOT BBINIOJIHCHUC TPAKTUYCCKUX 3aﬂaHHﬁ, OKCIICPUMCHTOB HUJIU paCdYCTOB;

TCCThI HA COOTBETCTBHUC (Tpe6yeTcsl YCTAaHOBUTHb COOTBETCTBHUEC MEKAY ABYMSA KOJTOHKaAMKN BJ'IGMCHTOB);

— TCCThI Ha II0CJICA0OBATCIIBHOCTH (Tpe6yeTc;1 pacCTaBUThL JJICMCHTHI B HpaBHHBHOﬁ HOCHCI[OB&TCJ'ILHOCTI/I).

I_[enecoo6pa3H0 MNPUMCHUTH HOPMATUBHOC JTUXOTOMHUYCCKOC OLICHUBAHNC PC3YJIbTATOB BBITITOJIHCHU A Kaxxaoro TECTOBOT'O 3adaHus, HaIIpaBJICHHOT'O



Ha TPOBEPKY YCBOGHHS OJHOTO JJIEMEHTAa COJACpXaHUsA  (BBIIOJHEHO/ HE BHINOJIHEHO).

OuneHuBaHue pelieHNs pacuyeTHbIX 3a/1a4.

PacueTHble 3a/lauy IO XMMHUU B CHUCTEME OICHHBAHUS WIPAIOT BAXKHYIO POJIb B OIIGHKE YPOBHS MOHUMAHMS M YCBOSHHS MaTepuasia oOydaromumucs. OHu
MO3BOJISIIOT TPOBEPUTHh HE TOJBKO 3HAHUE TEOPETHYECKUX OCHOB XHMMHH, HO M YMCHHE NMPHMEHSTh UX HA MPAKTHKE, POBOJIUTH PacyeThl, aHATU3UPOBATh
PE3YIbTAaThl U ACIATh BBIBOABI. Pacuernrie 3aa41 MOTr'yT BKJIKOYATh B CG6$I pemicHuc ypaBHeHI/IfI XUMHUYCCKUX peaKHHﬁ, pacucT MaccChl, O6’beMa, KOHICHTpallun
BEIIIECTB, @ TAKXKE ONpEJCICHUE IPYruX XUMHUYECKUX IMapaMmeTpoB. PacueTHble 3a7aydl MOMOTAIOT Pa3BUBATh JIOTHUECKOE MBIINUICHUE, YMEHHUE PabOTaTh C
JTAHHBIMH Y TIPUMEHSTH TCOPETHUCCKUE 3HAHUS HA MTPAKTHKE.

B npouiecce nzydenus yuedHoro npeamera «XUMHs UCIOIb3YIOTCS 3aaHusl, YCIIOBUE KOTOPBIX JTOMOJIHAETCSI HOBBIMU 3JIEMEHTaMU 3HAHUMN, UTO MIPUBOJIUT K
YBEIUYCHUIO KOJIIMYECTBA YYCOHBIX JCHCTBUH, HEOOXOIMMBIX JUIS PEIICHUS pacdeTHOW 3aaavu. [Ipy 3TOM CXOJHBIC 10 CBOEMY XapakTepy y4eOHbIe
JICHCTBUS, HANpPUMEp HaxOoXJeHHEe Macchl (00beMa) BEIIECTB M0 M3BECTHOMY KOJIMYECTBY BElIecTBa (M HA000POT), MOTYT MOBTOPSITHCS IPUMEHUTEILHO
K HECKOJIbKUM BelllecTBaM. B 1aHHOM ciyuyae Takue IelCTBHS 11e1eco00pa3Ho OIeHMBATh B 1 Oai.

K KPUTEPHUSIM  OIICHMBAHUSA pCLICHUs  PacyeTHOW  3aJaud  MOTYT  OBITh OTHECEHBI CIICIYIOIIUE MTOKA3aTEIIN MBICIIUTEILHON
JIeITEIIbHOCTH
1) nonuMaHue XMMUYECKOH CYITHOCTH Tporiecca (COCTaBIeHHE YpaBHEHHsS XUMUUECKOH peaKIuu);
2) ycTaHOBJIEHNE IPOMOPIMOHANEHON 3aBUCHMOCTH (COOTHOMIEHHUS) MEY/Ly KOIMYECTBOM BEIeCTBA YJaCTHUKOB IPOIIECCA BO B3aHMOCBS3H;
3) npumenenue COOTBETCTBYIOIIUX CII0co00B BBIYHCIICHHS 3aJaHHON (PU3NYECKON BETHUNHBI.
Ecnu pacuernas 3agada sIBIS€TCS OJHUM M3 3aJaHUN CaMOCTOSTEIBHOM MM KOHTPOJIBHOU pabOThI, TO KPUTEPUH OIEHUBAHMS CIIEAYIOINE:
BEPHO 3aMKCaHbl TPH AJIEMEHTA OTBETa — 3 Oallyia; BEPHO 3alKCaHbl 1BA DJIEMEHTa 0TBeTa — 2 0aiia; BEpHO 3alKicaH OJUH dJIEMEHT
otBeTa — 1 Oa;
BCE DJIEMEHTHI OTBETA 3aIcaHbl HeBepHO — 0 0ayuToB.
Ecnu pacueTHast 3a1a4a npeabsaBlieHa Kak eIMHCTBEHHOE 3a/I1aHKe, TOT/Ia 11eJIeCO00pa3HO MPUMEHUTh HOPMATHBHOE AUXOTOMUYECKOE OIICHUBAHUE PE3YIILTaTOB

€r0 BBINOJHEHUS (BBIMIOJIHEHO/HE BBIMOIHEHO).

TemaTnueckasi KOHTPOJIbHAsI padoTa.
®opMmoii OlleHMBaHUS Y4eOHBIX JOCTH)KEHUN B paMKaxX M3ydeHHUs TE€Mbl WM pa3felia Kypca XMMHUH, a TAaKXKe MPOMEXYTOUHON UTOrOBOM aTTeCTalllH SBIISETCS

KOHTpPOJIbHAsI paboTa.



[Ipu opranMzanuu W JambHEHWIIEM OLEHUBAHUM KOHTPOJBHBIX pabOT M0 XUMHUM CHadaia OMpeAesIOTCS MOAX0/bl K TOCTPOCHHIO KOHTPOJIbHOM PabOTHI,
a 3aTeM K 0TOOpY KpUTEPUEB OLICHUBAHMS KaK OTICNIbHBIX 3aJaHuM, TaK U BCei paboThI B 1eioM. [IpumepHasi CTpyKTypa KOHTPOJIBHOU pabOThI ONpeaessieTcs
3aJaHUsIMU  0a30BOTO YPOBHS CIIOKHOCTH. 3aJlaHWsi OPHEHTHPOBAHBI Ha TIPOBEPKY OCHOBOIOJATAIONIMX JJIEMEHTOB COICP)KAHUS Kypca XHMHU U
c(OpPMHPOBAHHOCTH MPEIMETHBIX yMEHUI 00y4aromuxcs. [1o cBoeii TUIoIOruy 3a1aHusl KOHTPOJILHON pabO0Thl aHAJIOTHYHBI 3a/IJaHHSIM, KOTOPBIE UCTIONb3YIOTCS
NPY U3YYCHUU KOHKPETHBIX TeM. PekoMeHyeM ciieyrone KpUTepHH IS IIepeBoia 00IIeH CyMMbI HAYHCIICHHBIX 0aJIJIOB B OTMETKY 1O MSITHOAIUTBHOM TIKaJIe:
OtMmeTka «5» cTaBUTCS IPU YCIOBHH, €clid 00yyatomiuiics Habpan He menee 80% ot oluiero uncia 0amios.

OtMmeTKa «4» cTaBUTCS NIPU YCIOBHUH, eciii oOyuatomuiicss Habpan He MeHee 60% oT o01ero yucia 6auioB.

OtMeTKa «3» CTaBUTCS IPH YCIOBHH, €clii 00yyatoiiuiics Habpan He menee 50% ot oluiero uncia 0anios.
OtMeTKa «2» CTaBUTCS IIPU YCIOBUH, €ciH o0yvaromnuiics Habpan menee 50% oT ob1ero yrcna 6amios.

Ounenka npakTu4eckoi padoThbl.

BrimosHeHUe MpaKTHYECKUX padoOT MPearoiaracT KOMIIEKCHYIO OLIEHKY 00pa30BaTeNIbHBIX JOCTHKEHUH O0YYarONIMXCsl C yU4ETOM B3aUMOCBSI3U OT]ICIIbHBIX
IIOKa3areJieH.

KOHTpOJ’II/IpyeMI)IMI/I peE3yjIbTaTaMU BBIIIOJIHACMBIX I[GI\/IICTBI/II\/'I SIBJISTIOTCS] 3HAHUEBBIA U )IGSITGJ'II)HOCTHI)H\/II KOMITOHCHTBI, KOTOPBIC IPCACTABJICHLI B Ta6J'II/IIIC.

KOHTpOJII/IpyeMLIe pe3yabTaTbl BLINIOJIHACMbIX IlCﬁCTBHfI, HX OICHUBAHUC

. O1nenka . OrneHka
3HaHHEBbIil KOMIIOHEHT JlesiTeJIbHOCTHBI KOMIIOHEHT
(0anbI) (0an1bI)
1) 3uanue 1a0OPATOPHBIX CITOCOOOB 1 1) cobOmoaeHue mpaBuI — Oe3- 1
MMOJIYYCHHA KOHKPCTHBIX BCHICCTB, oracHOU pa6OTI)I Py BBITIOJIHE-
BHAHUC (I)I/I3I/II-IGCKI/IX U XUMHWYCCKUX HUN XUMHUYCCKHUX OIIBITOB

CBOICTB BEIECTB, KOTOPHIE CIEAYET
YUUTBHIBaTh MPH BBHIOOpE HEOOXOAU-
MOTO cItoco0a UX COOMpaHHUsI




2) 3HaHue (QU3NYECKHMX W XUMH-
YECKUX CBOWCTB BEIICCTB, KOTOPHIC
ClIelyeT Y4YHUThIBaTh IPU BBIOOpPE
HEeoOX0aUMOro crmocoda ux coou-
panus  (METOJaMH  BBITCCHCHUS
BO3JyXa M BOJbBI) W JUIA JOKa-
3aTeIbCTBA HAJIMYMS IOJYYCHHBIX
BEILECTB

2) cobOuroieHue MpaBmil paboTHI ¢
mabopaTOpHBIM 000PYyI0Ba-HUEM
MPU MOHTaXXe IPUOOPOB

3) 3HaHue YCIOBHMH MPOTEKAHUS
XUMHYECKHX TIPOILIECCOB, HCIOIb-
3YEeMBIX JJIsl TOJY4YeHHs U UCClie-
TOBaHMsI CBOMCTB 3aJJaHHBIX BEILIECTB

3) rpamoTHoe oOecrieueHue
YCIOBHW  JJISI  TPOBEICHUS
XUMHUYECKHX IPOIECCOB (Harpe-
BaHHC PEAKIIMOHHON  CcMecH;
M3MEITbUCHHE TBEPIbIX BEIICCTB;
pacTBOpEHHE BEIICCTB B BOJIC

W T. ]1.)

4) MHcronp3oBaHHE  XUMHUYECKOMN
CMBOJIUKH InIE: COCTaBIICHUSA
dbopMyn BelmIECTB U ypaBHEHUU
OCYILIECTBISAEMBIX XAMUYECKHUX
peakumit

4) OoCyIIeCTBICHUE HAOIIOICHHIA
3a XOJOM mpolecca, (puxkcupo-
BaHWE W  ONHCAHHE  €ro
pe3yabTaTOB

5) dopMyIHpOBaHWE  BBIBOJOB U
0000111eHUH 110 pe3ybTaTaM MpoBe-
TICHHBIX UCCIICIOBAHUM

5) cocTaBieHNe 0TYeTa O IpoJie-
maHHOM paboTe

MakcuMaJbHbINA UTOroBbIN 0a: 10




OTMeTKA 10 NATHOAILHOM 1IKaJIe:
«5» — 9-10 6aytoB

«4» — 7—8 OaitoB

«3» — 5-6 OaiIoB

«2» — MeHee 5 6aioB

OueHnBaHue NPOEKTHOI U UCCIEI0BATEbCKOM 1eATEJIbHOCTH.

[IpoektHas u HCCIIEI0BATENbCKAs JIeSATEIbHOCTh dopMupyeT y oOyyaromuxcsi CIOCOOHOCTh JEWCTBOBAaTh CAMOCTOSATEIbHO, WHHUIMATHBHO
U OTBETCTBEHHO, WCIOJNB3ysd TpPEJAMETHbIC 3HAHMWA B KayecTBE HMHCTPYMEHTa Uil pEIICHUs MpoOjieMbl. YueOHas MPOEKTHAs M HCCIEN0BATEIbCKAs
JESATENIbHOCTD JO0JKHA 3aBEPLIATHCSl MaTEPUAIbHBIM MPOAYKTOM: MAaKETOM, MOJIENbIO, OTYETHBIMU MaTepuajgamMu (B ciydae IMpPOEKTa), MUCbMEHHBIM OTYETOM
(pebepaTom, aHATUTUYECKUMH MaTE€pUAIaMH, CTCHIOBBIM JIOKJIaI0M H Jp.).

OO0s13aTenbHBIM yCIOBUEM MTPOEKTHON U MCCIIEI0BATENBCKOM JeSITEIbHOCTH SIBISETCS BEJCHNUE THEBHHMKA, B KOTOPOM OTPa)KarOTCsl BCE 3Talbl pabOThl, 3a/1a4n
JUISL KQXKIOro 3Tana M IMPOCIEKUBAETCS alrOPUTM pabOThl HaJl MPOEKTOM WM HCCIEJOBaHMEM. XOJ 3KCHEPUMEHTa M €ro pe3yjbTaThl (UKCHUPYIOTCA
B IIPOTOKOJIE.

J71s OLIeHKH pe3yNIbTaTOB MPOEKTa WM UCCIIEI0OBAaHUS HEOOX0AMMO HCII0NIb30BaTh 3apaHee pa3paboTaHHbIE OLIEHOYHBIE JTUCTHI C BO3MOKHOCTBIO YUETa CTENEHH
CaMOCTOSITENIbHOCTH, y4acTusi pabOThI B IPYIIE, COOTBETCTBUS BHIOPAHHBIX METOIOB, LieJenoaranus, GopMyJInpoBaHus MpoOIeMbl U 3a7a4n paboThl, pabOThI
C UICTOYHMKAMHU UHPOPMAIIUH U TIp.

HToroBas oreHka Mo MPOEKTY M HCCIEJI0BAaHHIO JOJDKHA CKIIAQABIBAThCS M3 CyMMBI OaIoB 3a KaXKAbIil aTam paboThl.

Hapafwempbl OoYyeHueaHus npoeKmHo-uCCJzedoeameﬂbCKuxpa60m

Ne Bcero
Coaep:xanue Kpurepuu oneHuBanus
n/n 0as110B
Bb160p TeMbI H padoTa 00y4aIoIIerocsi (0-10)
11 AKTyaJTbHOCTH TEMBI 0 — He 0003HauUeHa; 0-1
1 — o6ocHOBaHa




1.2 ITTocTaHoBKa 0 — e obo3HaueHa; 0-1
MPOOJIEMBI/THITOTE3bI 1 — runore3a 4yeTko 0003HaYeHa
1.3 Llenenonaranue ) — He 0003HAYEHO UITH TIEJTh HE COOTBETCTBYET 0-2
TUIIOTE3E;
L —  1enu 0003HAaYeHbI, COOTBETCTBYIOT
TUIIOTE3E;
) —  menu 0003HAYECHBI, COOTBETCTBYIOT
THITOTE3€, 33]]Ja4H TIOCTABJICHBI, COOTBETCTBYIOT
LIEIH
14 MeTtoasl 0 — mer; 0-2
1 — Ha3BaHO, HO HET MOJPOOHOTO OIMCAHWSI,
2 — oNKMCcaHo MOAPOOHO, IeTATBHO
15 BrinonHnenue paboThI. 0 — =er; 0-2
PesynbTaThl. BIBOIBI 1 — pe3ynbTaThl IPUBEACHBI, HO HE MIOKA3aHO,
KaK TOJTy4YEeHBL;
2 — omMcaHO, KaK BBIMOJIHEHA paboTa, 4ETKO
BBIJICTICHBI PE3YNbTATHI, CIETIAHbI BHIBOJIBI
1.6 CuHoricuc 1 — caMOCTOSITENHLHOCTD; 0-2
1 — 4eTKOCTh CTPYKTYPHI
2 3amura (0-10)
2.1 ['pamMOTHOCTH 1 — TPaMOTHOCTh M CTPYKTYPUPOBAHHOCTH 0-5

UCTKOCTH
BBICTYIIJICHUS

BBICTYIIJICHUS,

2— oCIaCa0BAaTCIbHOCTD, YCTKOCTD,

— COACPKATCIIbHOCTD, BCC  OCHOBHOC
H3JI0KCHO, CYTh pa6OTBI YCTKO BBIACIICHA




2.2 M cmonp30BaHme 0 — He MCHIOJIL30BAJINCE; 0-2
[Ipe3eHTaLHH, | — ObLIIM, HO 00YYarOIIMICS HE UCIIOJIb30Bal
NIEMOHCTpaLui WJIX UCIIOJIb30Ball HEYMEO;

2 — IpaMOTHOE€ M YMECTHOE HCIIOJIb30BAHUE;
MpPE3eHTAlH W/WIN JIEMOHCTPAIlUN TPaMoT-
Hbl€, HAIJIATHbIE
2.3 OTBETHI Ha BOIIPOCHI — HE CMOTI' OTBETUTh HU Ha OJMH BOIPOC IO 0-2
TeMe paboThI;
— OTBETHI HEYBEPEHHBIE, COJIEPIKAT OIIUOKH,
HO B IIEJIOM YJIOBJIETBOPUTEIHHO;
2 — orBeThl Ha 2-3 Bompoca IO TeMe
MpaBUIIbHBIE, YBEPEHHBIE
2.4 Camoopranusanus 0 — HapyIIeH periamMeHt; 0-1
1 — pernmameHT coOmroaacs
Pexomennyem CJIEYIOIIHE KpUTepUH s 1mepeBoja  oOmiedd  cyMMbl HAUMCIIEHHBIX OQJIJIOB B OTMETKY IO MATHOAIBHOM 1IKae:



OtMmeTka «5» cTaBUTCS IPU YCIOBUU, €clii 00yuaromuiics Habpan He MeHee 80% oT oluiero uncia 0amios.

OtMmeTka «4» cTaBUTCS IPU YCIIOBHH, €CIH o0y4aromuiicss Habpai He menee 60% ot o0riero yncia 6aios.

OtMmeTka «3» cTaBUTCS IPU YCIIOBHH, €CIH o0y4aromuiicss Habpai He menee 50% ot o0rmiero yncia 6aios.

OTtMmeTKa «2» CTaBUTCS IPHU YCIIOBHUH, eclii o0ydaromuiicst Habpan meHee 50% ot o01ero uucia 6asios.

Ha ocHOBaHuM NpUBEACHHBIX PEKOMEHIANMUK B 00pa30BaTENbHONW OpPraHM3allMM MOTYT OBITh Pa3pabOTaHbl M MPHHATHI CBOM KPUTEPUHU
OLIEHUBAHMS MPOESKTHOM M MCCIIEIOBATEIBCKON JEATEILHOCTH O0YJAIOIUXCS C YI€TOM 0COOEHHOCTEH OCHOBHOI 00pa30BaTeIbHOM POTrpaMMBl,
peanu3yemMoil B JaHHOW 00pa30BaTEIbHOM OpraHU3aIiy.



