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IHHOACHUTEJIBHASA 3ATIMCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE TPEOOBaHWI K pe3yiabTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTenbHONW TPOTPaMMbl OCHOBHOTO o0miero obpasoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBe (enepaabHON paboueit
MpOrpaMMbl BOCIIUTAHHSI M C YY4ETOM KOHIEMIMU IPEroJaBaHus y4eOHOro mpenMeTra «XUMHs» B 00pa3oBaTeNbHBIX Opranu3anusx Poccuiickoit
denepanuu.

[IporpamMma o xumMuu Aa€T NpeACTABICHUE O LENSIX, 001el cTpaTerun 00y4eH sl, BOCOIUTaHUS U pa3BUTHsI 00y4aroIMUXCs CpeICTBaMU y4eOHOTO
IIpeMeTa, YCTaHABIMBACT 00s3aTeNbHOE MPEAMETHOE COJEpXKaHME, MPeIyCMaTpUBaceT pacHpeleiIeHUe ero Mo KiaccaM M CTPYKTYpHpPOBAaHHE I10
paszzgenaM M TeMaM NpoTrpaMMbl MO XUMHH, OIpeNeiseT KOJIMYECTBEHHbIE M KAaueCTBEHHbIE XapaKTEPUCTUKU COJEPIKAHUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh W3YYEHHS XUMHUHU C Y4ETOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEHN 00yJaroLINXCs, ONPeeNIeT BOZMOXKHOCTH IIPeAMETa AJIs pealn3aluu TpeOOBaHUH K pe3ysibTaTaM OCBOEHHS OCHOBHO I 00pa30BaTeIIbHON
MIPOrpaMMbl Ha YpOBHE OCHOBHOT'O 00I11er0 00pa3oBaHus, a Takke TpeOOBaHUI K pe3ysibTaTaM 00yueHHs XUMHH Ha YPOBHE IieJiel U3ydeHus Ip eameTa
Y OCHOBHBIX BUJI0OB Y4€OHO-TIO3HABATEIBHON JESTEIBHOCTH 00YYaIOLIErocs 10 OCBOCHUIO Y4€OHOI0 COEPKAHNUS.

3HaHME XUMUU CIYKUT OCHOBOHM UIsi (GOPMUPOBAHUS MHPOBO33PEHMsI 00yYalOIIerocs, ero MpeAcTaBiIeHU O MaTepUalbHOM €IUHCTBE MHpA,
BAYKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPAILICHUAX SHEPTHH U 00 HBOJIIOIMU BEIIECTB B IPUPOJIE, O MYTAX PEL CHUS
rI00aNBHBIX MPOOJIEM YCTOMYHMBOTO PA3BUTHs YEJIOBEUECTBA — CHIPHEBOM, PHEPreTUUYECKOW, MUIIEBOM M IKOJOTHUECKOW O0€30MacHOCTH, MpobdieM
3/IpaBOOXpaHEHHUSI.

I/I3yquI/Ie XHUMHUH:

CIOCOOCTBYET pealu3allid BO3MOXHOCTEH ISl caMOpa3BUTHS W (OPMHUPOBAHUS KYIbTYpbl JUYHOCTH, €€ oOumell u (QyHKIMOHAIBHOM
IrPaMOTHOCTH;

BHOCHUT BKJIaJ B q)OpMI/IPOBaHI/Ie MBIIIJICHHA U TBOPYCCKHUX CIIOCOOHOCTEH O6y‘IaIOI_HI/IXC${, HaBBIKOB UX CaMOCTOSITEILHOM yqeGHoﬁ ACATCIBbHOCTH,
OKCIICPUMCHTAJIbHBIX U UCCIICAOBATCIIbCKUX YMGHPII;'I, HeO6XOI[I/IMbIX KakK B HOBCG,I[HGBHOﬁ KHU3HHU, TaK U B HpO(I)CCCHOHaHBHOﬁ ACATCIBbHOCTH,



3HAaKOMHUT CO CIEHU(HUKONW HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOTO B3TJIs/Ia HA €QMHCTBO NMPHUPOJBI U YEJOBEKa, SBISAETCA
OTBETCTBEHHBIM 3TarioM
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUaroImuXcs;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO OECHHOCTHOI'O OTHOLICHHSA K CCTCCTBCHHO-HAYYHBLIM 3HAaHUWAM, K IMPUPOJAC, K YCIOBCKY, BHOCUT CBOM BKJIaJl B
9KOJIOTMYECKOEe 00pa30BaHUE 00yUYaOLIUXCA.

JlaHHbIEC HAMpaBiIeHHS B 00Y4EeHUN XUMHH 00ECIIEUNBAIOTCS CIEIM(PUKON CollepyKaHHsI YIeOHOTO MpeMeTa, KOTOPBIN SBISETCS MeJarornuecKu
a/IalITUPOBAHHBIM OTpaKEHHUEM 0a30BOM HAyKH XMMHUH Ha OTPEEIEHHOM dTane e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMsI OPUEHTHUPOBAH HA OCBOCHHE OOYYAIONIUMHCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATHN
XHUMUHU, OCHOB HEOPTaHMYECKOW XUMUU U HEKOTOPBIX OTJCIHHBIX 3HAYUMBIX MMOHATUN OPraHUYECKON XUMUH.

CtpykTypa cozepskaHust IporpaMMbl 0 XUMUU c(POpMUpPOBaHA HA OCHOBE CUCTEMHOTO MOAXo/a K €€ n3ydeHnuto. CoaepkaHue CKIIaIbIBACTCS U3
CUCTEMBI MOHATHI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI MOHATUN O XUMHUECKOH peakiuu. O0e 3TH CUCTeMbI CTPYKTYPHO OpPraHHW30BaHbI
110 l'IpI/IHIII/IHy IIOCJICA0BATCIIBHOTO paSBI/ITI/Ifl 3H3HI/II>1 Ha OCHOBC TeOpeTI/I‘-IeCKI/IX HpeJICTaBJ'IeHI/Iﬁ pa3Horo ypOBHSIZ

— aTOMHO-MOJIEKYJISIPHOTO YYSHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNS,

— [lepuoanueckoro 3akoHa /[. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHHUS O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

— MpeACTaBICHUHN 00 ANEKTPOJUTHUECKON AUCCOLMAIINH BEIIECTB B paCTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMITUPUYECKHU TIOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS IMOCIIEIOBATEIBLHO OT
OJIHOTO YPOBHS K JIPYTrOMY, BBITIOJHSISI PYHKIIUU OOBSICHEHHS ¥ IIPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH MPAKTHYECKOTO TPUMEHEHUS U
MOJIy4EHUS] U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl 10 XMMHH CIOCOOCTBYET POPMUPOBAHUIO MPEACTABICHUS O XUMUYECKOH COCTaBJISIONICH HAyYHON KapTUHBI MUpPA B JIOTUKE

€€ CUCTEMHOM IPUPOJIbI, IEHHOCTHOTO OTHOILECHHS K HAYYHOMY 3HaHHUIO U METOJaM M03HaHus B HayKe. M3ydeHue XuMuu NpouCXOoaUT C IIPUBJICY EHUEM
3HaHUH U3 paHee U3yYeHHBIX YUeOHbIX MpeaMeToB: «Okpyxaromuil Mup», «buonorus. 5—7 knaceb» u «®dusnka. 7 kiacey.



[Ipyn wW3ydeHMHM XUMUU TPOUCXOAUT (OPMUPOBAHWE 3HAHUN OCHOB XHMHYECKOW HAyKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHWUS,
MIPAKTUYECKON JIESITEILHOCTH YEJIOBEKa M KaK OJHOTO U3 KOMIIOHCHTOB MUPOBOU KyJIbTYphl. 3a/lada y4eOHOTO MpeaMeTa COCTOUT B (hOPMUPOBAHUU
CUCTEMbI XUMUYECKHX 3HAHUI — BOKHEUITUX (PAaKTOB, MOHITH, 3aKOHOB U TEOPETUICCKHX MMOJIOKEHHH, JOCTYIMHBIX 0000IICHHI MUPOBO33PEHUYECKOTO
XapakTepa, S3bIKa HAyKH, B IPUOOIIEHUH K HAYYHBIM METOaM TIO3HAHUS TIPU H3yICHUH BEIICCTB U XUMHYCCKUX PEAKITHI, B JOPMUPOBAHUU U PA3BUTUU
MMO3HABATEIHHBIX YMEHUHN U UX MPUMCHEHHUH B y9eOHO-TI03HABATEIILHON M YI€OHO-MCCIIEI0BATEIBCKOM ISATEIIBHOCTH, OCBOCHUH MPABUII 0€301aCHOTO
oOpalleHus ¢ BEIeCTBAMHU B TIOBCETHEBHOM JKU3HU.

[Tpu n3yyeHnn XMMUM Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHMs Ba)KHOE 3HAYCHHUE PUOOPETH TaKUe 11eJI1, KaK:

—(opMHpOBaHHE HHTEIJIEKTYyalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMO00Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO
pelIeHnid, CHocoOHOM aanTUPOBATHCS K OBICTPO MEHSIFOIIMMCS YCIOBUSAM KU3HU;

— HaIrpaBJIEHHOCTh OOYYEHMSI HA CHCTEMATHYECKOE MPHUOOIIEHNE 00yJaIoIUXCsl K CaMOCTOSITEILHOM MO3HABATEILHOM EeATeTLHOCTH, HAYIHBIM
METOJIaM TI03HaHUs, (HOPMUPYIOITUM MOTHBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

—obecreyeHne ycioBHi, ClIOCOOCTBYIONIIUX MPUOOPETEHUIO 00YJarOMIMMHUCS OINbITa PAa3HOOOPa3HOM NIEATEIbHOCTH, TIO3HAHUS U CAMOTIO3HAHUS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHIINH ), UMEIONUX YHUBEPCATLHOE 3HAUCHUE JTsl Pa3IMYHBIX BUJIOB JIESTEIHHOCTH;

—dopmupoBanue o0me (QyHKIMOHATLHONW W €CTECTBEHHO-HAy4YHOW TPAaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSICHSATH M OICHWBATH SIBJICHUS
OKPYXKAIOIIEr0 MUPA, UCTIOJIb3Ysl 3HAHUSI U OTIBIT, TIOJTYYCHHBIC TTPU U3YUYCHUH XUMUU, TPUMEHSThH UX MPU PEIICHUH MPoOIeM B IOBCEAHEBHOM KU3HU
TPYAOBOM NEATEIBHOCTH;

—dopmupoBaHue y 00ydaromUXcsi TYMaHUCTUYECKUX OTHOIICHUN, MOHUMAHUS [IEHHOCTH XMMUYECKUX 3HAHHUM JJIsi BHIPAOOTKHU IKOJIOTUYECKU
11e11ecoo0pa3Horo MoBeACHHS B ObITY U TPYJIOBOM ACITEILHOCTH B LIEISIX COXPAHEHHUS CBOETO 37I0POBbs U OKPYKAIOIIEH MPUPOTHOMN CPEIbl;

— pa3BUTUC MOTHUBAIIUU K 06y‘leHI/IIO, CIIOCOOHOCTEH K CAMOKOHTPOJIFO U CAMOBOCIIMTAHUIO HAa OCHOBC YCBOCHMUS O6HIC‘ICJ'IOB€‘I€CKI/IX HCHHOCTefI,
TOTOBHOCTHU K OCO3HAHHOMY BbI60py HpO(l)I/IJ'ISI H HaIIpaBJICHHOCTH JanbHEHNIIero O6y‘IeHI/I${.

OO11ee YKciI0 YacoB, OTBEACHHBIX Ul U3yYCHHS XMMHUU Ha YPOBHE OCHOBHOTO 00IIero oOpazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68
yacoB (2 yaca B HeZIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



COJEPKAHUE OBYYEHUA

8 KJIACC

HepBOHa‘Iaﬂbele XUMHYECKHUE ITIOHATUA

[Ipenver xumun. Posmb xuMuM B KU3HU 4YeloBeKa. XUMHUs B cucTeMe HaykK. Tema m BemectBa. du3nyeckue CBOKWCTBA BEHIECTB. ArperaTHoe
cocTostHue BemiecTB. [lonsTre 0 MeToaax mo3Hanus B XxuMun. YucTeie BemecTBa U cMecH. CriocoObl pa3ielieHus] CMece.

ATOMBI M MOJIEKYJbl. XUMUYECKHE 37eMeHThl. CUMBOJIBI XUMHYECKUX 3JeMeHTOB. [IpocThie U clioKHbIE BelecTBa. ATOMHO-MOJIEKYIISIPHOE
yUeHHe.

Xumuaeckas (1)OpMy.]'Ia. BaneHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa BCIICCTB. OTHOCHUTENbHAsI aTOMHAs Macca.
OTHOCUTENLHAS MOJICKYJISIpHAst Macca. MaccoBas J0JIA XUMHYCCKOTI'O 3JIEMEHTA B COCAUHCHUU.

KonunuectBo BemectBa. Monb. Monsipuast macca. B3aumocBsI3p KoMyecTBa, MacChl M 4YMcia CTPYKTYPHBIX €IMHUIl BeulecTBa. Pacuérel mo
dbopMynaM XUMUYECKUX COCAMHEHUN.

Ou3nyecKkue U XUMHYECKHUE sBICHUS. XUMHUYECKas peakius U e€ MpU3HAKW. 3aKOH COXpPAaHEHUS MacChl BEUIECTB. XUMHUYECKUE YPABHEHHS.
Knaccudukanus XuMHUYECKUX peakuuil (COeTUHEHHsI, pa3TI0KEHHS, 3aMeIlleHUs, 0OMEHa).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XUMHYECKOU HOCYHOﬁ, ImpaBuJIaMun pa6OTLI B J'Ia60paTOpI/II/I u HpI/IéMaMI/I O6paH_[eHI/I$I C J'Ia60paTOpHI>IM 060py,HOBaHI/IeM, HN3Y4YCHHC
H OITMCAHHEC (I)I/IBI/I"ICCKI/IX CBOICTB 06pa3u03 HCOPTaHNYCCKUX BCUICCTB, Ha6JHOI[eHI/Ie (bI/I3I/I‘IeCI(I/IX (HHaBHeHI/Ie BOCKa, TasAHHUC JIbJla, pACTUPAHUC Caxapa



B CTYIKE, KAIIEHUE U KOHJEHCALUs BOJAbl) U XUMUYECKUX (TOPEHHE CBEUM, IPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJAEHCTBUE MeJa C KUCIOTOMN)
SIBJICHU, HAOJI0JICHNE U OTTMCaHKUEe MPU3HAKOB MPOTEKAHUSI XUMHUECKUX PEaKIiii (pa3iokKeHne caxapa, B3auMOICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM
Oapusi, paznoxkenue ruapokcuaa meau (1) mpu HarpeBaHuu, B3anmMoeiicTBrE kene3a ¢ pactBopoM cosm mMeau (1), u3ydeHune criocoOoB pasaeicHus
CMecei: C MOMONIbI0 MarHuTa, (PUIBTPOBAHNE, BRITAPUBAHKE, JUCTHIUISINSA, XpoMaTorpadus, MpoBeACHNUE OYNCTKN TOBAPSHHOM COJU, HAaOII0IeHUE U
ONMCAHUE PE3Y/IbTATOB IPOBEACHUS OIBITA, UILTIOCTPUPYIOLIEr0 3aKOH COXPAHEHUSI MaCChl, CO3AaHUE MOJIEIeH MOJIEKYI (IIapOCTEPHKHEBBIX ).

Baskneiiluue npeacraBuTe/ M HEOPraHNYeCKNX BelecTB
Bo3nyx — cmech razos. CocrtaB Bozayxa. Kucnopon — snemeHT M mpocroe BemiecTBo. HaxoxaeHue kuciaopoja B mpupoje, (pusnueckue u
XUMUYeCcKre cBoicTBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kucnopoaa. CriocoObl MOMTydeHUs] KUCTIOPOIa B TAOOPATOPHUH M TIPOMBIIIIEHHOC TH.

KpyrosopoT kucinopoza B mpupoje. O30H — aJuloTpornHast MOAU(DUKALUSA KUCIOPOIa.

TemoBoil adexkr xumHueckoi peakuuu, TEPMOXMMUYECKHE YPABHEHMsSI, 9K30- U HHIOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH.
3arpsi3HeHHe BO3/yXa, YCUJIEHHE MTapHUKOBOTO 3(pdekTa, pazpylieHre 030HOBOTO CIIOS.

Bonopon — snemeHT u mpoctoe BemecTBo. HaxoxkaeHne Bogoposa B mpupoie, pu3ndeckne U XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixy4eHus. KucmoTsl 1 coutn.

Monsipabiii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM.
dusnyeckue cBoicTBa BoAbl. Bona kak pactBoputenb. PacTBopbl. HachlllieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10515 BelllecTBa B pacTBope. XUMHUUYECKUEe CBOICTBa BObl. OcHOBaHUS. Pob pacTBOpOB B MpHpO/IE U B KU3HU YenoBeka. KpyroBopoT Boabl

B IpUpoe. 3arpsi3HeHNE NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOTHBIX BO/I.

Knaccudukanus Heopranuueckux coenunenuit. Oxcuapl. Knaccudukaius okCcuaoB: coiaeodpasytonie (OCHOBHbIE, KUCIOTHBIE, aM(OTEepHBIE) U
HecoJieoOpa3zyromue. Homenknarypa okcuioB. @usndeckre U XMMHUECKUE CBOICcTBa OkcuI0B. [lomydyenrne okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: IIENOYM M HEpacTBOpHMbIE OcHoBaHUsA. HomeHkiaTypa ocHoBaHui. DU3MUECKHE U XMMHUYECKHE
CBOMCTBA OCHOBaHUU. [losryueHne ocCHOBaHMIA.

Kucnotsl. Knaccudukanus kucinor. Homenknarypa kucior. @usnueckue M XMMHUYECKME CBOWCTBa KUCIOT. Psa aktuBHOCTH MeTanioB H.
H. bekerosa. ITosryueHne KUCIOT.



Conu. Homenxknarypa cosneil. @usnueckue u XuMuieckue csoiictsa cojeil. [lonyuenune coneil.
I'enernueckas cBsA3b MEXAY KIacCaMU HEOPTraHUYECKUX COEANHEHUN.
Xumuueckuit IKcnepumenn

KaueCTBEHHOE OIIPE/IEICHUE COJEPKAHUS KHUCIOpOJa B BO3JyXe, IOJYy4YeHHE, COOMpaHHE, pacllo3HAaBAHWE M H3YyYEHHE CBOWMCTB KHCIOPOJa,
HaOJI0/ICHUE B3aUMOJCUCTBHSI BEIIECTB C KUCIOPOJOM U YCIIOBHS BOSHHUKHOBECHHS W MPEKPALICHUS TOPEeHUs (TI0XkKapa), 03HAKOMIICHUE ¢ 00pa3iiamMu
OKCHJIOB U ONMCAHHUE WX CBOMCTB, MOJIyd€HUE, COOMpaHue, paclio3HaBaHWE U U3y4yeHHE CBOMCTB BOJOpoJa (TOpeHHE), B3aUMOIEHCTBIE BOAOPOaA C
okcugoM wmenu (II) (Bo3MokHO wcCIONIb30BaHME BHUIEOMATEpHUATOB), HaOIOAEHHE OOpa3LOB BELIECTB KOJMWYECTBOM | MOJIb, HCCIEI0BaHUE
0COOEHHOCTEHN PacTBOPEHHUS BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMPEICIEHHOM MAacCOBOU JI0JIed PacTBOPEHHOTO
BEIIIECTBA, B3aUMOJICHCTBHE BOJBI C METa/UIaMH (HaTpUeM U KaJbIlMeM) (BO3MOXKHO MCIIOJh30BAHUE BHUCOMATEPUAIIOB), HCCIIEIOBaHWE 00pa3IoB
HEOPraHMYECKUX BEILIECTB Pa3JIMYHBIX KJIACCOB, HAOIIOJEHHE H3MEHEHMs] OKpPAacKHM WHIUKATOPOB B PpAcTBOpPax KHUCIOT U IIEN0Yei, H3ydeHHe
B3aumojieiicTBusl okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCIOT C METaJUIaMU, peakluil HeHTpaau3aluu, MOJy4eHHEe HEepacTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJHOIO MeTaljla JPYrUM M3 pPacTBOpa COJIM, pPEUIeHHE SKCIEPUMEHTAJIbHBIX 3a7ady No TeMme «BaxHelue Kiaccel
HEOPraHUYECKUX COCAMHEHUI».

IMepuonuyeckuii 3akoH u Ilepuoguveckas cucrema xumudeckux 3jaemMeHToB [, U. MenneneeBa. CtpoeHne aroMoB. XUMHUYECKasi CBA3b.
OKHUCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIINH

[lepBrie MOMBITKU KiIacCU(UKALUKA XUMUYECKUX 3yieMeHTOB. [loHSATHE O Tpymmax CXOAHBIX 3JIEMEHTOB (IIEJIOYHBbIE U IIEI0YHO3EMEIbHbIE
METaJlJIbl, TAJIOTE€HbI, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIe 00pa3yloT aM(pOTepHbIE OKCUIbI U THIPOKCUIBI.

[lepuoauueckuii 3akoH. [lepuonnyeckas cucrema xumuueckux aneMenToB Jl. Y. MenneneeBa. KopoTkonepuoanas v JUIMHHONEPUOAHAST (POPMBI
[Tepuonnueckoit cucrembl xumuueckux 3emMeHToB J[. M. Menneneesa. Ileproabl u rpynmbl. @U3HYECKUN CMBICT MOPSJIKOBOTO HOMEpPA, HOMEPOB
Mepro/ia U TPYIIIbI AJIEMEHTA.

Ctpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tombl. DnekTpoHbl. CTPOCHHE AICKTPOHHBIX 000JI0UYEK aTOMOB MEPBIX 20 XUMUUECKHUX JIEMEHTOB
Ilepuomnueckoit cucrembl JI. M. MenaeneeBa. XapakTepuCTHKa XHUMHUYECKOTO 3JIEMEHTA MO €ro nojoxeHuto B [lepuoamyeckou cucreme /.

. Menneneena.

3aKOHOMCpHOCTI/I HU3MCHCHUS paJinyCa aTOMOB XUMHUUYCCKUX SJICMCHTOB, MCTAJNIMUCCKUX U HCMCTAJNIMYCCKU X CBOMCTB I10 rpyimnam U rnepuoaam.



3nauenue [lepuoanueckoro 3akoHa u Ileproauyeckoil cuCTeMbl XUMHUYECKUX JIIEMEHTOB JIJIsl pa3BUTHUs Hayku U npakTtuku. J[. V1. Mennenees —
YUYEHBIN U IPAXKIAHUH.

Xumunyeckas cBsi3b. KoBaneHTHast (OJIsIpHAst U HEMOJISIPHAsA) CBA3b. DJIEKTPOOTPULIATEIbHOCTh XMMUUYECKUX 31€MEHTOB. MloHHas CBSI3b.
Crenensp okuciienusi. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuu. [Iporiecchl okuciienus u BoccTaHoBiIeHNUs. OKUCIUTENN U BOCCTAHOBUTEIH.
Xumuueckuit Ikcnepumenm:

HN3YUCHUC 06pa3u013 BC€IIECCTB MECTAJIJIOB U HEMETAJJIOB, B3aI/IMOZ[CI\/JICTBI/IC TUAPOKCHU A HWHKa C pacTBOpaMU KHCIIOT U HIGHOqefI, MMPOBCACHUC
OIBITOB, WJTFOCTPUPYIOIIHUX TPHUMEPHLI OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/Ie, pCaKkuumn pas3jioKCHUs, COCI[I/IHGHI/I?[).

Meostcnpeomemmnnie ceasu

Peanmaum{ MCKIIPEAMETHBIX CBsI3eH IIpu U3y4YCHU U XUMHWU B 8 Kmacce OCYHICCTBIICTCS Y€PE3 UCITOJIb30BAHUE KaK O6HII/IX C€CTCCTBCHHO-HAYYHbIX
HOHSITI/II\/’I, TakK 1 HOHHTHfI, ABJIAIOMIUXCA CUCTEMHBIMUA I OTACJIIBHBIX TPEAMETOB €CTECCTBEHHO-HAYYHOT'O IIUKIIA.

OO0mwme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAaKT, TUMOTE3a, TEOPHs, 3aKOH, aHalu3, CHHTE3, KilacCH(UKaIUs, TEPHOTUIHOCTD,
HaOIIOCHUE, DKCIIEPUMEHT, MOJICITMPOBAHUE, M3MEPEHUE, MOJICTTb, SIBJICHHUE.

®duszuka: MaTepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TOIbI, PaJAUOAKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3aps/, BEIIeCTBO,
Ten0, 00BEM, arperaTHOE COCTOSITHUE BEILIEeCTBA, ra3, (PM3UYECKUe BEIMUMHBI, €AMHULIBI U3MEPEHHUs, KOCMOC, TIaHeThl, 3BE3/1b1, CoHIIe.

buonorus: ¢porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPO/IbI, MOJIE3HBIE HCKOMIaeMble, TOILTUBO, BOJHBIE PECYPCHI.

9 KJIACC



BemecTBO U XUMHYecKasi peakuus

[lepuoauueckuii 3akoH. Ilepuoanueckas cucremMa xumudeckux anemeHToB /. . MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUU
CBOMCTB XMMHYECKUX NIEMEHTOB IEPBBIX TPEX IEPUONOB, Kajuus, KaIbIUA M HUX COCAUHEHUN B COOTBETCTBHM C IIOJOKEHHEM DJIIEMEHTOB B
[Iepunoanudeckoil cucTteMe U CTPOCHUEM UX aTOMOB.

CrtpoeHnue BemiecTBa: BUIbl XUMHYECKOUN CBsI3U. THUIBI KPUCTAIUTMYECKUX PEHIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMYECKOMN
PELIETKU 1 BUAA XUMUYECKOU CBSI3H.

Knaccmbm(aum{ U HOMCHKJIaTypa HCOPTraHMYCCKUX BCIICCTB. XUMHUYECKHEe CBOMCTBA BCIICCTB, OTHOCAIIMUXCSA K Pa3JIMYHbBIM KiacCaM
HCOPraHNM4eCKUux COC}II/IHeHPlﬁ, TCHECTUYCCKAs CBA3b HCOPTaHMYCCKUX BCHICCTB.

Knaccudukanus XuMUYecKUX peakiuil Mo pa3iuyHbIM MpH3HAKaM (M0 YMCIYy U COCTaBY YYaCTBYIOUIMX B PEaKIMM BEIIECTB, MO TEMJIOBOMY
3¢ deKTy, 10 U3MEHEHUIO CTENEeHEeW OKHMCIEHUS XUMUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, 10 YYacTHIO KaTajiu3aTopa). DK30- U 3HJIOTEPMHUYECKHE
peaKIMU, TEPMOXMMHUUYECKHE YPABHEHUS.

[Tonsite o ckopoctu xumuueckoil peakuuu. [loHsTHe 00 0OpaTHMMBIX U HEOOPATUMBIX XUMHYECKUX peakuusx. [IoHATHE O FOMOTreHHBIX U
rereporeHHbIx peakiusx. [lonstue o karanusze. [lonsatue o xumudeckoM paBHOBecHH. DaKTOPbI, BIUSIONINE HAa CKOPOCTh XUMHUYECKOMN PEaKIuu U
MOJIOKEHHE XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTEIIBHO-BOCCTAHOBHUTEIIBHEIC pCaKuuu, SHCKTPOHHBIP'I 0ajJaHC OKHCIMTEIBHO-BOCCTAHOBUTEILHOM pEaKkuu. CocraBiienne ypaBHCHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX pCaKI_[I/Iﬁ C HUCIIOJIB30BAHHUEM METOJAa SJICKTPOHHOI'O OanaHca.

TeOpI/IH SHCKTPOHHTHQCCKOIZ Juccouralnuu. 9HeKTpOJ'II/ITLI N HCEIJICKTPOJIUTHI. KaTI/IOHbI, aHUOHBI. MeXaHU3M JUCCOLIMAIlMM BEIIECTB C
Pa3JIMIYHbIMU BUAAMHA XUMHUYECKOH cBsI3H. CTEeneHb JUCCoLaliu. CusbHbIE U ca0bIe QJICKTPOJIUTEI.

Peakuuu nonnoro oomMena. YcnoBusi MPOTEKaHUS peakluii HOHHOTO 0OMEHa, MOJHbIE U COKpaIlIEHHbIe HOHHBIE YpaBHEeHHUs peakuuii. CBOMCTBa
KHCJIOT, OCHOBAaHUH M COJICH B CBETE MPEJCTABICHUN 00 ICKTPOJIUTHYSCKON auccormanuu. KadecTBeHHbIE peakIiuu Ha HOHBI. [loHsATHE O ruApom3e
COJIeH.



Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMH KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETAJUIOB (Tpadura M anMasa), CIOKHBIX
BEIIECTB (XJOpHIa HATPHs), UCCIEAOBAHUE 3aBHCUMOCTH CKOPOCTH XMMHYECKOW PEaKkIMH OT BO3JCHCTBHS PA3NUYHBIX (PAKTOPOB, MCCIIEIOBAHUE
AIIEKTPOIPOBOTHOCTH PACTBOPOB BEIIECTB, IMpoOIecca TUCCOIMANN KHUCIOT, HIENOYed M cojied (BO3MOKHO HCIIOJIb30BAaHHE BHUICO MaTEpPHAJOB),
MIPOBEJICHUE OTIBITOB, MILTIOCTPUPYIONTUX MMPU3HAKYU TPOTEKAHUS pEaKIInii HOHHOTO 0OMeHa (00pa3oBaHue 0CaJIKa, BBIJICIICHHE ra3a, 00pa30BaHUE BOJIBI),
OIIBITOB, WINUIIOCTPUPYIOIIUX ITPUMEPBI OKHUCINUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ (FOpCHI/Ie, pCaKkuun pasjioKCHUA, COGI[I/IHGHI/I?I), pacro3HaBaHue
HCOPraHNMYCCKUX BCIICCTB € MIOMOIIIBIO KaUCCTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCIICHUEC SKCIICPHUMCHTAJIbHBIX 3a1a4.

HeMeTanabl U MX coeTUHEHUS

OO0mas xapakTepucTuka rajgoreHoB. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIe CTENEeHU OkucieHus. CTpoeHue U (pU3NYecKHe CBOICTBA
IIPOCTBIX BEIIECTB — FAJIOT€HOB. XMMHUYECKUE CBOWCTBA Ha IPUMEpE XJI0pa (B3aUMOJCHCTBUE ¢ METAJUIAMU, HEMETAJUIaMHU, 11e104aMu). XJIOPOBOAOPO.
ConsiHas KMCIIOTa, XAMUYECKHE CBOMCTBA, TIOJIyd€HHE, TPUMEHeHue. J[eficTBUE XJ10pa M XJIOPOBOIOPOIa HA OPTaHN3M YeloBeKa. BaxkHenmme XIopuasl
U VX HAXOXJICHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpymnmbl. OcCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe cTeneH okucieHus. CTpoeHue u puznyeckue
CBOMCTBA MPOCTHIX BEIIECTB — KHUCJIOPOJAa M CEphbl. AJUTOTPOITHBIE MOIU(MUKAIIMU KUCIOPOJa U cepbl. XUMHUYECKHE CBOWCTBa cepbl. CepoBOIOPOI,
CTpoeHue, (pru3nueckrue U XuMuiecknue cBoiictBa. OKCUIbI cepbl Kak MPeACTaBUTEIN KUCIOTHBIX OKCHA0B. CepHasi KUCIO0Ta, PU3NYECKUE U XUMUYECKHE
CBOMCTBa (0OIIME KaK MPEICTABHTENS Kjacca KHUCIOT U CIeNU(PUIECKUe). XUMUUYECKUE PEaKIUH, JISKAIUEe B OCHOBE MPOMBIIIJIEHHOTO Crocoba
MOJTy4eHUS CEpHOU KUCIOTHI. [IpuMenenne ceproit kucaotel. CoM CepHOM KUCIOTHI, KAYeCTBEHHAs peakius Ha cyabdar-noH. HaxoxaeHue cepbl u eé
COeIMHEHUH B MpHpoie. XMMHUECKOE 3arps3HEHNE OKPYKAIOUIEH cpeibl COSMHEHUSIMU Cepbl (KUCIOTHBIE 105K/IU, 3arpsI3HEHUE BO3/1yXa U BOJOEMOB),
CHOCOOBI €ro Mpe0TBPAIlCHHUS.

OOmast xapakTepucTHKa eMeHTOB V A-rpymibl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIC CTEIICHH OKUCIICHUS. A30T, paclipoCTpaHEHHE B
npupoje, GU3NIEeCKue U XUMHYECKHE CBOMCTBAa. KpyroBopoT azoTa B mpupoae. AMMHAK, €ro (HU3MYECKHEe ¥ XUMUYECKAE CBOMCTBA, MOJyYCHUE U
npuMmeHenue. Collu aMMOHUS, UX PU3NYECKUE U XUMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiivs Ha MIOHbI aMMOHHUS. A30THAs KUCIIOTa, €€
noJiydeHue, (PU3NYeCKue U XMMHUYSCKHE CBOMCTBA (0OIIMe KaK MPEACTaBUTENS Kacca KUCIOT U crienuuieckue). Vcrnoib30BaHHe HUTPATOB M COJICH
aMMOHUSI B KAueCTBE MHHEPAIbHBIX yHOOpeHuil. XUMHUYECKOe 3arps3HCHHUE OKPYXKAOIIEH Cpelbl COCAMHEHUSIMH a30Ta (KUCIOTHBIC OXIH,
3arpsi3HEHUE BO3/lyXa, MOUBbI U BOJ0EMOB). Docdop, amnorponnsie Moaudukanuu Gochopa, puzudeckue U xumudeckue cpoiictsa. Oxcua pocdopa
(V) u dpocdopnas kucnora, punueckue 1 XUMUUYECKUE CBOMCTBA, onydeHue. Mcnonb3oBanue GocaroB B kKauecTBE MUHEPATIbHBIX YI0OPEHUH .



OOmias xapakrepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHBIC CTETICHNU OKUCIECHUS. YTIEepo, alFIOTPOIHbIE
MOAU(HUKAIINH, PACTIPOCTPAHCHHE B PUPOJE, (GU3NISCKUE U XUMUYIECKUE cBOMCTBA. Ancopouus. KpyroBoport yrieposa B mpupojie. OKCHIbI yriiepoa,
ux (1)I/I3I/I‘ICCKI/IC U XUMHYCCKUEC CBOfICTBa, ﬂeﬁCTBHe Ha KUMBBIC OpPraHU3MbI, MOJTYYCHHUC WU HNPHUMCHCHHUC. OKOJIOTHYECKHE HpO6JI€MbI, CBA3aHHBIC C
okcuzoM yraepoaa (IV), rumoresa rio6aabHOTO MOTEIUICHUS KIMMaTta, MAapHUKOBBIA A(P¢eKT. YroipHas KHCIOTa M €€ CONU, X (PU3HYECKHe |
XUMHNYECCKHEC CBOﬁCTBa, MOJIY4YCHUC W NPHUMCHCHHUC. KauecTBennas pcaKkuusa Ha Kap60HaT-I/IOHBI. Wcnonn3oBanue Kap6OHaTOB B 6I)ITy, MEAUILINHE,
MIPOMBIIIIIEHHOCTH U CETbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEILECTBAX KaK O COEAMHEHUSX yriepona (MeTaH, 3TaH, 3TUJIEH, aleTUJIEeH, ATaHOJ, TJIULEPUH,
yYKCycHast kuciioTa). [IprpoiHble HCTOUHUKH YTTIEBOJOPOJIOB (YroJib, IPUPOAHBIN ra3, HeQTh), MPOIYKTHI UX epepaboTku (OEH3UH), UX POJIb B OBITY U
npoMbIiIeHHOCTH. [ToHsITHE 0 GMOI0rNYecKH BaKHBIX BEILIECTBAX: )KUpax, OeJIKax, yriieBoJlaXx — U UX POJIU B )KU3HHU YelloBeKa. MaTepuaabHOE €IMHCTBO
OpraHMYECKUX U HEOPTraHNYECKUX COCTUHEHUH.

Kpemnnii, ero pusmveckue m XuMUYECKUE CBOMCTBA, TIoJydeHrne U npuMeHenne. CoenuHeHus KpeMHus B pupoje. O0mue npeacTaBieHus 00
okcuze kpemuus (IV) u kpemuueBoit kucnore. CHIIMKAThI, UX MCIOIb30BaHUE B OBITY, B MPOMBIIIEHHOCTU. BajkHeliniie cTpouTenbHble MaTepHabl:
KepaMuKa, CTeKJIO, [IEeMEHT, OeTOH, *ene300eToH. [Ipobiembl 6e3011acHOro UCOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm :

n3ydeHre 00pa3IoB HEOPraHUIECKUX BEIIECTB, CBOMCTB COJITHOM KUCIIOTHI, IIPOBEICHHE KAUECTBEHHBIX PEaKIMil Ha XJIOPU/I-UOHBI M HAOII0ICHUE
MIPU3HAKOB MX MPOTEKAHUS, OTBITHI, OTPAKAIONINE (PU3UYECKUE W XMMHUYECKHE CBOWCTBA TaJIOTEHOB M MX COCIUHEHUH (BO3MOXHO HCIOJIH30BAHUE
BHJICOMATEpPHAJIOB), O3HAKOMJICHHE ¢ oOpaslamMu XJIOPHUIOB (TaJlOre€HUIOB), O3HAKOMJICHHE C oOpasllaMH cepbl U €€ COCIUHCHHSAMHU (BO3MOYKHO
WCIIOJIb30BaHUE BUICOMATEPHAJIOB), HAOOJCHNE TIpoliecca OOyriIMBaHUs caxapa O] ACHCTBHEM KOHIEHTPHPOBAHHOW CEPHOM KUCIOTHI, U3YyUCHHE
XUMUYECKUX CBOMCTB pa30aBlIEHHON CEPHON KUCIIOTHI, TPOBEJACHUE KAUECTBECHHOM PeakIMy Ha Cyab(haT-uOH U HAOIOICHHE IPU3HAKA e€ MPOTEKaHUS,
O3HAKOMJICHUE C (PU3MUYECKHMH CBOMCTBaMU a30Ta, pocdopa U UX COSTMHEHUH (BO3MOKHO MCIIOIb30BaHUE BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U
dochopHbIX ynoOpeHui, morydeHue, coOupanue, paclio3HaBaHUE U U3YUEHHE CBOMCTB aMMHUaKa, TPOBEICHUE KAYECTBEHHBIX PEaKIUii Ha HOH aMMOHUS
u (ocdar-uoH U U3ydYeHUE MPU3HAKOB UX MPOTEKAHUsI, B3aUMOICHCTBAE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C ME/IbIO (BO3MOIKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), H3YUCHHE MOJICNICH KPUCTAUNIMYECKUX PEHIETOK anmasa, rpadura, (y/uiepeHa, O3HAKOMIIGHHE C MPOIECCOM  aJCcopOIHu
pPacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM NPOTHBOTA3a, IMOJydeHHE, COOMpaHUe, paclio3HaBaHHE M HM3YYCHUE CBOWMCTB
YIJIGKUCIIOTO Ta3a, MPOBEJICHHE KaYeCTBEHHBIX PEAKIMK Ha KapOOHAT U CHJIMKAT-HOHBl M HM3YYCHHUE MPHU3HAKOB HUX MPOTEKAHMs, O3HAKOMIICHUE C
MPOIYKIMEH CHIIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE SKCIICPUMEHTATIBHBIX 33/1a4 110 TeMe «BaxkHelIe HeMeTaulbl U KX COSJNHEHHUSI.

MeTa/JIbI 1 X COCAMHEHUS



OOm1ast XapaKTepUCTHKA XUMHUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAHUH HX MOJIOKEHUs B [leprnonuueckoil cucteMe XMMUYECKUX 2JIEMEHTOB
J. W.Mengeneea u crtpoeHust atoMoB. CrpoeHue MerawioB. MeTajuMueckas CBS3b M METAIMYECKas KpUCTAJUIMYECKas peleéTka.
DNEKTPOXUMHUYECKUN Psijl HAPsDKEHUH MeTalioB. Ou3nueckrue U XUMHYECKHUe CBoKcTBa MeTaiuioB. O0miue crmocoObl moxydeHus MetamioB. [lorsTue
0 KOPpO3HH METAJUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBel (CTalb, YyT'yH, TIOPATIOMUHUAN, OpOH3a) U UX NPUMEHEHHE B OBITY U
IIPOMBIIIJIEHHOCTH.

[[{esrounble MeTasuIbl: NoJIokEHUE B [lepuoanueckoi cucteme xumuieckux snmemeHToB . 1. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOXK/ICHHUE B
npupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kaiusi). OKCUIBI U THAPOKCUIBI HATpUsS U Kanud. [I[puMeHeHue MIeT0YHbIX
METAJVIOB U UX COCTMHEHUN.

[I{erouHO3eMENBHBIE METAIIIIBI MATHUM 1 KaJIbLMI: N0JI0keHNe B [lepuoanueckoit cucteMe xumuueckux anemenToB [I. 1. Menneneea, crpoeHue
UX aTOMOB, HaAXOXKJeHHE B Ipupoje. Pu3nueckrue 1 XMMUUYECKUE CBOMICTBA MarHus U Kajblysl. Baxuelmme coequHeHns Kanblus (OKCUJ, THAPOKCU],
con). KEcTKOCTh BOJIBI U CIOCOOBI €€ yCTpaHEeHHUSI.

AmomuHnil: nonoxenue B [lepuoanueckoit cucreMe xumuueckux sneMmeHToB [[. M. MeHneneeBa, CTpo€HHE aTroMa, HAXOXKJICHUE B MPUPOJIE.
dusndeckrue 1 XMMUIECKHE CBOMCTBA alTfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nmonoxenue B llepmoandeckoin cucreme xumuueckux sneMeHToB [[. W. MenneneeBa, CTpoeHHWE aTOMa, HAXOXKJECHHE B IPHUPOJIE.
dusndeckrue 1 XMMUYECKHE CBOMCTBA )kene3a. OKcuabl, THAPOKCH b U cou xkene3a (1) u sxenesa (I11), mx coctas, cCBOMCTBA U TIOJTyUEHHU €.

Xumuueckui IKCnepumenm :

O3HaKOMJIEHHE ¢ 00pasllaMHU METaJuIOB U CIUIAaBOB, UX (U3NYECKUMHU CBOICTBAMH, H3y4CHHE DPE3ylIbTaTOB KOPPO3HH METAJUIOB (BO3MOXKHO
HCI0JIb30BaHKE BUIEOMATEPUAIIOB), 0COOEHHOCTEN B3aUMO/ICHCTBUS OKCUA KAIBIIHSI M HATPUS C BOJOH (BO3MOKHO UCTOJIb30BaHUE BUICOMATE PUATIOB),
HCCIIeIOBAaHUE CBOMCTB jKECTKOM BOIbI, TPOLIecca TOPEHHUS JKelie3a B KUCI0po/ie (BO3MOKHO MCTOIb30BaHUE BUCOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIUs, aJlOMUHHS, [MHKA, skene3a (II) u xenesa (I11), menu (II), HaGmroeHne U ONMMCaHUE MPOLIECCOB
OKpalllMBaHUs IUIAMEHM MOHAMHU HATpUs, Kadus M KajbIUs (BO3MOXKHO MCIIOJIb30BAHHME BHJIEOMATEpPHANIOB), HCCleAOBaHHE aM(OTEPHBIX CBOMCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCUAA IMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 337124 10 TeMe «BakHelIne MeTasuibl U UX COSAMHEHUSD.

XuMus U OKpy:Kawinas cpeaa

BemectBa u MaTepuajbl B MOBCEHEBHOM KM3HU 4YeloBeKa. be3omacHOe HCIOJb30BaHUE BEIIECTB M XUMHUYECKHX peaKLII/Iﬁ B 6LITy. HepBa;I
IoOMOIIb IPHU XUMHUYCCKUX OKOTI'aX U OTPABJICHUSAX.



Xumudeckoe 3arps3HEHUE OKPYKAIOIIeH cpeabl (MpeaenbHas aonyctuMmas KoHueHTpamus emiects, gaiee — [IJIK). Pons xumuu B perenuun
9KOJIOTMYECKUX POOIIEM.

Xumuueckuii Ikcnepumenm:
n3y4eHue 00pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTEpUaJbl).

Meoscnpeomemmnnie ceasu

Peanmaunﬂ MCKITPECAMETHBIX CBsI3E IIpU U3y4CHU U XMMHU B 9 Kknacce OCYHICCTBJIACTCA UCPE3 UCITOJIB30BAHNEC KaK O6HII/IX CCTCCTBCHHO-HAYUYHBIX
HOH?[TI/II\/’I, TakK U HOHHTHﬁ, ABJIAIOMIUXCA CUCTCMHBIMUA I OTACIIBHBIX TPCAMETOB €CTECCTBCHHO-HAYYHOT'O IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIC TOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3, KIacCH(UKAIUs, TEPHOTUIHOCTD,
HaOIOZICHUE, DKCTIEPUMEHT, MOJICTTUPOBAHUE, M3MEPEHUE, MOJIETTb, SIBJICHUE, TAPHUKOBBIN 2PHEKT, TEXHOJIOTHSI, MAaTEPUAIBI.

dusnka: MaTepusi, aToOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, ©30TOIIBI, PaTMOAKTUBHOCTH, MOJICKYJIa, JJICKTPUUECKHH 3apsi, MPOBOIHUKH,
MOJIYIPOBOIHUKH, JIUAJIEKTPUKH, (POTOITEMEHT, BEIIEeCTBO, TeIO, OOBEM, arperarTHoe COCTOSIHME BEIIECTBA, TIa3, pPacTBOpP, PacTBOPUMOCTb,

KpucTtalinyeckas peméTKa, CIIJIaBBbI, (1)I/ISI/I‘IGCKI/IG BCJIIMYHHBI, CIUHHUIBI U3MEPCHHUA, KOCMHUYCCKOC IMTPOCTPAHCTBO, IIJIAHCTHI, 3Bé3I[I)I, Comnnre.

buonorus: ¢ortocuntes, npixanue, Ouocdepa, 3KOCHCTEMa, MUHEPAIbHBIE YAOOPEHUS, MHKPOAJIEMEHThI, MaKpOAJIEMEHThl, MHUTATEIbHbIC
BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, OJIE3HbIE HCKOIIAEMbIE, TOILJIUBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITIPOI'PAMMBI 110 XUMHWHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATbBI



JIMYHOCTHBIE Pe3yabTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO 00IIIero 00pa30BaHus TOCTUTAIOTCS B X0JIe 00yUYEeHUSI XUMUH B €IUHCTBE yde OHOW U
BOCIUTATEIBLHOMI ACATCIIBHOCTH B COOTBCTCTBUU C TPAAWLIMOHHBIMU pOCCHﬁCKHMH COOHOKYJIBTYPHBIMU U ANYXOBHO-HPABCTBCHHBIMU LCHHOCTIAMMU,
NPUHATBIMA B OOIIECTBE MpaBWJIaMH M HOPMaMH MOBEICHHS M CIIOCOOCTBYIOT MpOIECCAaM CaMOIIO3HAHUS, CaMOPA3BUTHS W COLMAIIM3AIIUU
00yJaromuxcs.

JImuHOCTHEBIE PE3YIbTAThl OTpPaAXAalOT T'OTOBHOCTH 06yqa}0m1/1xcs1 PYKOBOACTBOBATLCA CHCTEMOM MO3UTHBHBIX INEHHOCTHBIX OpI/IeHTaHI/Iﬁ n
paciIupCHUE OIIbITa ACATCIIBHOCTU HA eé OCHOB€, B TOM 4YHMCJIC B 4aCTHU:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIWIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY M HAYYHOMY HACIEAMIO, IOHUMAHUS 3HAYEHUs] XUMUYECKOW HAyKH
B JKHM3HM COBPEMEHHOTO OOLIECTBAa, CIIOCOOHOCTU BIAAETh JOCTOBEPHOM HH(pOpManued O IMepeloBbIX NOCTHKEHHUSX U OTKPBITUSX MHUPOBOW U
OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U 00IIECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MNpEACTaBJICHUA O COLOUAJIBHBIX HOpMax W IpaBUJIaxX MCEKJINYHOCTHBIX OTHOIIICHUH B KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTU B
OOIIIECTBEHHO TIOJIE3HOM, YYCOHOMCCIIEIOBATEIBCKOM, TBOPUECKOW M JPYrUX BHJAAX ACSITEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
NEeSITeIbHOCTH TIPU BBITIOJIHEHUM YYEOHBIX, MMO3HABATEIbHBIX 3aJay, BBIMIOJHEHUM XUMHMUYECKUX HKCIEPHUMEHTOB, CO3JAaHUU YUeOHBIX IPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHMMAHHIO U B3aUMOTIOMOILIM B MpoIiecce 3TOM yueOHOM AesITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE U MOCTYIKU
CBOUX TOBApHIIEH ¢ MO3UIIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MTOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PCHUYCCKHUE IPCACTABICHUA O BCIICCTBE H XUMHYECKOU p€akuun, COOTBETCTBYIOIMEC COBPEMCHHOMY YPOBHIO Pa3BUTUA HAYKH H
COCTABJIAOIIMC OCHOBY IJIs1 TIOHUMAHUWA CYHIHOCTH Hay‘lHOfI KapTUHbI MHpa, NpCACTaBJICHUA 00 OCHOBHBIX 3aKOHOMECPHOCTSX pa3BUTHUA ITPUPOIEI,
B3aHMMOCBA34X YCJIOBCKA C HpHpOI[HOﬁ CpGHOﬁ, O pOJIM XUMHHU B IIOBHAHUHU ITUX 3aKOHOMepHOCTeI7I;

MO3HABATCJIbHBIC MOTUBBI, HAIIPABJIICHHBIC HA IMOJIYYCHHEC HOBBIX 3HaHWUH 1O XHMMHH, HeO6XOI[I/IMbI€ JUIA 00BICHEHUS Ha6J'IIO)IaeMBIX IpoHecCcoB U
HBHGHHﬁ, HO3H8.B3.T€J'IBHOI71, I/IH(I)OpMaI_II/IOHHOI‘/‘I U YUTATEIbCKOM KYJBTYpPBI, B TOM 4YHCJIC HABBIKOB CaMOCTOSITEIIbHOM pa6OTBI C y‘le6HBIMI/I TCKCTAaMU,
cnpaBquoﬁ HHTepaTypOﬁ, JAOCTYIIHBIMH TCXHUYCCKUMHU CPEACTBAMU I/IHCI)OpMaI_II/IOHHBIX TGXHOHOFHﬁ;



UHTEpeC K OOYyUCHMIO U NO3HAHUIO, JII0O03HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTh K caMOOOpPa30BaHUIO, IPOEKTHON U MCCIIEIOBATEILCKON
NEeATeIbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPAaBICHHOCTH U YPOBHS 00y4EHHS B JalIbHEHIIIEM;

4) opMupoBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHUE I[EHHOCTH JKM3HU, OTBETCTBEHHOTO OTHOIIIEHHUS K CBOEMY 3/JI0POBBIO, YCTAHOBKH Ha 37J0pOBBII 00pa3 »KU3HHU, 0CO3HAHUE MTOCIIEICTBH i
W HENPHSITHE BPEIAHBIX MPUBBIYCK (YIIOTPEOJICHHS aKOTOJsl, HAPKOTHUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIOACHUS TMpaBUi OE30MaCHOCTU TPH
oOpalleHny ¢ XAMUYESCKIMH BEIIECTBAMU B OBITY U peabHOU KU3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpPEC K MPAaKTUYECKOMY M3Y4YEeHHIO Ipodeccuil 1 Tpyaa pa3iuuyHOTO poJa, yBaXXEHHUE K TPYAY U pe3yabTaTaM TPYIOBOU IeATEIbHOCTH, B TOM
YlCJie Ha OCHOBE IMPUMEHEHUS ITPEeIMETHBIX 3HAHUHN 110 XMMHH, OCO3HAHHBIN BEIOOD MHIMBUIYaIbHON TPACKTOPUH MTPOIOJIKEHHS 00pa30BaHUs C yUETOM
JUYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XHMMHH, OOILIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIHON MpodecCHOHANbHOW AeATEeIbHOCTH U
pa3BUTHSI HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJIaITUPOBATHCS B MPOGECCHOHATIBHON CPEIE;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTHYECKHU 1eJIECO00pa3HOe OTHOMICHHE K TPHUPOJE KaK MCTOYHHKY JKM3HH Ha 3eMiie, OCHOBE €€ CyIIEeCTBOBAHUS, MOHUMAaHHUE I[CHHO CTH
3JI0POBOTO M OE301TacHOT0 00pasa JKU3HH, OTBETCTBCHHOE OTHOIICHUE K COOCTBEHHOMY (DU3MUECKOMY M TICHXHYECKOMY 3I0POBBIO, OCO3HAHUE [IEHHOCTH
COOJTFOIEHHSI TIPaBHJI OE30MACHOTO MOBEACHUS PH pabOTe ¢ BEMIECTBAMH, a TAKXKE B CUTYAIUAX, YTPOKAIONIUX 370POBBIO M )KU3HHU JIIOJICH

CIIOCOOHOCTH MPUMEHSTDH 3HAHUS, TIOJTydacMble IPU M3YYEHUH XUMHUH, JUIS PEIICHHUS 3a/1a4, CBSI3aHHbBIX ¢ OKPY/KAIOMIEH PUPOIHON CPEIOH, st

ITOBBIIICHUA YPOBHA JKOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS r00aJIbHOTO XapakTepa 3KOJOI'MYCCKUX npo6neM u HYTCI\/'I X PEIICHUA ITOCPCACTBOM
MCTOJ0B XUMHUU, SKOJOTHUYCCKOI'O MBIIIJICHUA, YMCHUA PYKOBOJACTBOBATHCA UM B HOSHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHHaHBHOﬁ ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIbTATHI



B cocraBe MeTanpenMEeTHBIX Pe3y/lbTAaTOB BBIACISAIOT 3HAUYMMBbIC s (DOPMHUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHBIE MOHATHS (3aKOH, TEOPH,
INPUHLMUI, TUIIOTE3a, (PAKT, CHCTEMa, MPOIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE MCHOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX yYEOHBIX MpeaMeTax U
MO3BOJISIIOT Ha OCHOBE 3HAHHWW U3 3TUX MpPeAMETOB (pOPMUPOBATH MPEACTABICHHUE O IEIOCTHONW HAyYHOUW KapTHHE MUpPA, M YHUBEpCAIbHbIE ydeOHbIC
neiicTBusl (MO3HABATENbHBIC, KOMMYHHKATHBHBIC, PEryJISTHBHBIC), KOTOpbIE 00ecmeuuBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOH NEATEIbHOCTH.

Ilo3HaBaTebHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS
ba3oBble Jornveckue aeiicTBUs:

YMCHUA HUCIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOI'0 MBIIJICHUA TPHU OCBOCHUU 3HAHUH: PaCKphBIBATh CMBICIT XUMHUUYCCKUX MMOHSTHH (BBI)IGJ'I?ITI) nux
XapaKTCPHBIC ITIPU3HAKHU, YCTAHABJIMBATH B3aUMOCBA3b C JPYTUMU HOHSITI/ISIMI/I), HUCIIOJIb30BAaTh IOHATHUA JIA 00BsICHEHHS OTACIBbHBIX (baKTOB n ﬂBHCHHfI,
BBI6I/IpaTI) OCHOBAHUS U KPUTCPUUN JJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHNYECKHUX BEUICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHABJIMBATh IPUUWMHHO-CJICACTBCHHBIC CBA3U
MCKIY 00BbeKTaMH HU3Yy4YCHUS, CTPOUTH JIOTUUCCKUEC PACCYKICHUA (I/IH}IyKTI/IBHBIe, JACAYKTUBHBIC, 11O aHaJ'IOFI/II/I), J€J1aTh BBIBOJBI U 3aKJIIOUCHUS,

yMEHHE MPUMEHSATH B Mpoliecce MO3HaHUS MOHATUS (IIpeIMETHbIE U METaIllpeIMETHBIE), CUMBOJIMUYECKUE (3HAKOBBIE) MOJIENH, UCTIOJIb3YEMbIE B
XUMHH, TPe0OPa30BbIBATh HIMPOKO MPUMEHSIEMbIE B XUMUU MO/ICNIbHBIE MTPEICTABICHHS — XUMUYECKHM 3HaK (CUMBOJI 3JIeMEHTa), XUMHU4ecKas popmyna
U ypaBHEHHE XMMHUYECKOW peakIuu — IpU PElIeHUH YyueOHO-TI03HABATEIbHBIX 3a/ad, ¢ y4ETOM STHX MOJEIbHBIX MPEACTABICHUI BBIABIATH U
XapaKTepU30BaTh CYILIECTBEHHBIE IPU3HAKU U3Y4aeMbIX O0BEKTOB — XUMUYECKHX BEILIECTB M XMMHUECKUX PEAKIUH, BBISBISATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIICJICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3y4aEMbIX MPOIECCAX U SIBICHUSX.

Ba3oBble ucciienoBarebCcKHe 1eiCTBUA

YMCHHEC UCIIOJIb30BATh IMOCTABJICHHLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA IIO3HAHUS, 4 TAKIKC B KaUCCTBC OCHOBBI JJIsA (1)OpMI/IpOBaHI/I$I THIIOTE3bI
110 IIPOBEPKE ITPAaBUJIIbHOCTH BbICKA3bIBACMbIX CY)K,HGHHP'I;

HpI/IO6p€TeHI/IC OIIbITA I10 IIAHWPOBAHUTIO, OPraHU3allMd U MPOBCACHUIO YUCHUYCCKUX DKCIICPUMCHTOB, YMCHUC Ha6J'IIOI[aTB 3a XO0J0M IIporlecca,
CaMOCTOATCIIbHO HPOTHO3UPOBATL €ro pe3yiibTar, q)OpMyJ'II/IpOBaTB O606H.I€HI/I$I " BBIBOIbI IO pPE3YyJIbTaTaM HpOBe,I[éHHOI‘O OIIbITa, MCCICAOBAaHMA,
COCTaBJIATh OTYET O HpOI[eJ'IaHHOI\/'I pa60Te.



Pabora c undopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH U MHTEPIIPETUPOBATH MHPOPMALMIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHUS, MOTYyIaEMYIO U3 Pa3HBIX
HCTOYHUKOB (HAay4yHO-TIOMYJISIpHAsl JUTEpaTypa XUMHUYECKOIO COJIEp’KaHus, CIpaBOYHble mocobOus, pecypchl MHTepHeTa), KpUTHUYECKU OLIEHUBATh
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE TPUMEHSATh PAa3IMYHBIC METOJbI M 3alpOChl NMPU TOUCKE W OTOOpEe MH(OPMAIMKA U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX IS
BBITIOJTHEHUST y4EOHBIX W II03HABATEIBHBIX 3aJa4 OINPEACICHHOTO THIIA, NMPHOOPETEHHE OIbITa B OO0JACTH HCIIOJIB30BaHUS WH()OPMAIIMOHHO -
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBIAJCHHE KYJIbTYPOW AaKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX IMOMCKOBBIX CHCTEM, CAMOCTOSTEIHLHO BBIOMpATh
ONTUMATBHYIO (POpMY MpecTaBieHuss HUHPOPMAIIUU U WLTIOCTPUPOBATH PEIllaeMble 33/Ja4l HECIOKHBIMHU CXEeMaMU, AuarpaMMaMH, IpyrumMu hopMaMu
rpaguKyd U UX KOMOUHAITUSIMU,

YMEHHE UCII0JIb30BaTh U aHAJIM3UPOBATh B Ipoliecce ydeOHOM 1 Hcciae10BaTeNbCKON AEITeIbHOCTH HH(GOPMAIIUIO O BIMSHUU POMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA U TPAHCIIOPTa HA COCTOSIHUE OKPYKAIOIIEeH MPUPOIHOMN Cpebl.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e 1eiCTBUA:

YMEHHUS 3aJlaBaTh BOTPOCHI (B Xoj€ auajiora M (WIHM) AUCKYCCHM) TIO CYIIECTBY OOCYXIaeMo#l TeMbl, (JOPMYIHUPOBATh CBOU TMPEIOKEHUS
OTHOCHTEIILHO BBITIOJTHEHUS MPEIOKCHHOM 3a/1a4u;

YMEHUSI TPEACTABIATh TOJIYYEHHBIE PE3YJIbTAaThl MO3HABATEIBHOMN JEATEIBHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JeaTh MPE3CHTAIHIO
Pe3yJIbTATOB BBITIOJTHEHUS! XUMUYECKOTO IKCIIEpUMEHTA (J1a00paTOPHOTO OTIBITA, TA00PATOPHOH PabOThI IO HCCIIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO
MPOEKTA);

YMCHHUA y‘Ie6HOFO COTpyAHHUICCTBA CO CBCPCTHUKAMH B COBMECTHOM IT03HABATEIILHOM M HUCCIEI0BATENbLCKON NeITEeILHOCTH Ipu pPCUICHUU
BO3HHKAIOIIHUX Hp06J'IeM Ha OCHOBC yqéTa O6H_[I/IX HHTCPCCOB MU COIIaCOBAHUA HOSI/IHI/Iﬁ (O6CY)KI[CHI/I$I, oOMeH MHCHUSAMHU, «MO3IOBBIC HITYPMbI»,
KOOpAuHaIuA COBMCCTHBIX HeﬁCTBHﬁ, OIIPCACIICHUC KPUTCPHUECB 110 OLICHKEC Ka4CCTBa BBITTOJIHCHHOM pa6OTLI n szyrHe).



PerJIﬂTHBHLIe YHUBEpPCAJIbHBbIC yqeﬁnme JeCTBHUA:

YMEHHUE CaMOCTOSITEJIBHO ONpPENENSTh LEJIU JEATENbHOCTH, IJIaHUPOBaTh, OCYLIECTBIISITb, KOHTPOJMPOBATb U IPU HEOOXOIUMOCTH
KOPPEKTHPOBATH CBOIO JIESTEIHHOCTh, BHIOMPaTh Hanbosee 3(h(eKTHBHBIE CIOCOOBI pelIeHus] y4eOHbIX W MMO3HABATEIBHBIX 3a/lad, CAMOCTOSTEIBHO
COCTaBJISATh WM KOPPEKTUPOBATH MPEUIOKEHHBIN aITOPUTM ACHCTBUN MIPU BBINOJIHEHUHU 3aJaHUN ¢ yYETOM TOJYYEHUsI HOBBIX 3HAHUI 00 M3ydaeMbIX
00BEKTaxX — BEIIECTBAX U PEAKIHUAX, OIICHUBATh COOTBETCTBUE TOIYYCHHOTO Pe3yJbTaTa 3asBJICHHON LIEIH, YMEHHE UCIIOIb30BATh U aHATM3UPOBATH
KOHTEKCTBI, ITpeIaracMble B YCJIOBUHU 3aIaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yabTaTOB IO OCBOCHHIO 0053aTEILHOTO COJIEPyKAHUs, YCTAHOBJIEHHOTO JIaHHOH (efiepanbHON paboyeil mporpaMmoin,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIMMHUCS HAay4YHbIE 3HAHUsI, YMEHUS U CIIOCOOBI JEUCTBU, crienuduyueckue JUlsl IpeAMEeTHOW obmacTu « XUMHUSA», BUJbI
NEeATeIbHOCTH 0 MOJYYEHUIO0 HOBOTO 3HaHMsI, €r0 MHTEPIPETALMU, TPEe0Opa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIHUSIX.

K xoniy o6y4yenust B 8 kjacce nmpeaMeTHbIE pe3y/IbTaThl HA 0230BOM YPOBHE JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKMX IMOHATHH: aTOM, MOJIEKYJa, XMMHUYECKHH 3JI€MEHT, MPOCTOE BEIECTBO, CJIOKHOE BEILECTBO, CMECh
(onHOpOAHAs M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTENbHAsI aTOMHAs U MOJICKYJspHAs Macca, KOJIMYECTBO BEILECTBa, MOJIb, MOJSIpHas Macca,
MaccoBas J10JI1 XUMUYECKOTO 3JIEMEHTAa B COEAMHEHHM, MOJISIPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBaHME, COJb, 3JIEKTPOOTPULIATEILHOCTb, CTETIEHb
OKHCIICHMsI, XUMUYECKas peakiys, KIacCu(pUKaLUs peaklil: peakuy COeAMHEHHs], peaKkIM pa3loKeHUs, Peakluu 3aMelleHus], peakiui oOMeHa,
9K30- M 3HJ0TEPMUYECKUE PEAKIINH, TEIIIOBOH 3(ppekT peakuuu, 1po aToma, JEKTPOHHBIHN CII0H aToMa, aTOMHasi OpOUTallb, paInyC aTOMa, XUMUYECKast
CBSI3b, IIOJISIPHAS U HETIOJIIpHAsi KOBAJICHTHAs CBSI3b, MOHHAs CBSI3b, HOH, KATMOH, aHUOH, PACTBOP, MaccoBast 10J1s1 BeI1eCTBA (MPOLIEHTHAsE KOHLIEHTPAIH )
B pacTBOPE;

WJTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUECKUX OHATUH U IPUMEHSTh 3TH MOHATHUS NPH OMMCAHUH BELIECTB U MX MPEBPAIICHUH;



MCTOJIb30BATh XUMUYECKYIO CUMBOJIUKY ISl COCTaBJICHUS ()OPMYII BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIIHIA;

OTIPENIeNATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHHSX, CTENICHb OKUCICHHSI SJIEMEHTOB B OMHAPHBIX COCAMHEHUSX, TPUHAICKHOCTh
BEIIECTB K OIpeIeIEHHOMY KJIaccy COeIMHEHMI 10 (hopMysiaM, BUJ XMMHUYECKON CBSI3U (KOBAJICHTHAS U HOHHAS) B HEOPTaHMUYECKUX COCAUHEHU SIX;
packpsiBaTh cMbici [lepuoauueckoro 3akona J[. 1. MenneneeBa: AeMOHCTPUPOBATH IOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX
AJIEMEHTOB OT UX NoJoxkeHus B Ilepuoauueckoil cucreme, 3aKOHOB COXPAHEHHS MACChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO
yueHus, 3aKOHa ABOTaJIpo;

OTIHMCBIBATH U XapaKTepU30BaTh TAOINYHYIO (hopMy [leproarueckoil cHCTEMBl XUMHUYECKHIX AJIEMEHTOB: Pa3inyarh MOHIATHS «TIaBHas moArpymma (A-
rpynma)y u «mobouynas noarpynma (b-rpynma)», Manele W OOJIBIIME TEPHOIBI, COOTHOCHUTH O0003HAYEHUS, KOTOpbIE HMEIOTCS B Talimie
«Ilepronuueckasi cuctema xuMuueckux eMenToB . . MenneneeBay ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKUX JIEMEHTOB
(cocraB u 3apsia sapa, oO1Iee YUCIO 3JIEKTPOHOB U paCHpeIeNIEHNE UX MO 3JIEKTPOHHBIM CII0SAM);

KJIaCCU(PUIIMPOBATH XMMUUECKHE 3JIEMEHTHI, HEOPraHUUECKHE BEIIECTBA, XUMHUECKHE peakuy (110 YUCITY U COCTaBy Y4acTBYIOIUX B PEAKI[MH BELIECTB,
0 TEMI0BOMY 3 deKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEpXKAas ONMUCAHHE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLINN;

MIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAUYECTBEHHOT'O COCTaBa, BO3MOXHOCTHU NMPOTEKAHUSI XUMUUECKUX ITPEBPAILICHUN B pa3TMUHBIX
YCIIOBUSX;

BBIYHCIISATE OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO Macchl BELIECTB, MAcCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa 1Mo (OopMyse COeIMHEHUS,
MacCOBYIO JIOJIIO BEIECTBA B PaCTBOPE, IPOBOAUTH PACYETHI 110 YPABHEHUIO XUMHUYECKOM peaklnu;

IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHONW JEATENbHOCTH — aHAJIM3 M CHUHTE3, CpaBHEHUE, 0000LIeHHEe, CUCTEMAaTU3aluIo, KIacCH(PUKAILIHIO,
BBISIBJICHUE IIPUYMHHO-CIICICTBEHHBIX CBS3€H — JUI1 U3y4EHUS CBOMCTB BEILECTB U XUMUYECKUX PEAKLIUN, €CTECTBEHHO-HAYYHbIE METObI TO3HAHUS —
HaOI0ZICHUE, U3MEpPEHNEe, MOACTMPOBAHUE, IKCIIEPUMEHT (peaTbHbIN U MBICIICHHBIH);

ClIeZIoBaTh IpaBHJIaM I0JIb30BAaHHUS XMMUYECKOH IMOCYHOH M J1abopaTOpHbIM OOOpYIOBAHMEM, a TaKXKe IpaBHiiaM OOpallleHHsl ¢ BELEeCTBAMU B
COOTBETCTBUU C HHCTPYKLUSAMHU 110 BBINOJIHEHHIO J1a00PaTOPHBIX XUMUYECKUX OIIBITOB 10 MOJYYEHUIO U COOMPaHHIO ra3000pa3HbIX BEIECTB (BOJOPOAA
U KHUCIIOpOJIa), IPUTOTOBICHUIO PACTBOPOB C OIPEJECIEHHONM MacCOBOM J10JIel pacTBOPEHHOIO BEIIECTBA, IJIAHUPOBATh M MPOBOJUTH XMMHUYECKHE
HKCIEPUMEHTHI 110 PacliO3HAaBAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOILBIO MHIAMKATOPOB (JIakMyc, (peHondTanenH, METUIOPAHX U IpYTHeE).

K KOHIY O6y‘~ICHI/I${ B 9 KJ1acce IMPEAMCTHBIC PC3YIIbTAThI HA 0a3o0BOM YPOBHEC NOJIZKHBI OTPAKATH C(bOpMHpOBaHHOCTB y 06yqafomnxc51 YMGHPII;'I:

PACKpBIBATE CMBICII OCHOBHBIX XMMHWYCCKHUX MOHATUM: XUMHUYECKUM 9JICMCHT, aTOM, MOJICKYJId, NOH, KATHOH, aHUOH, IMPOCTOC BCHICCTBO, CJIOKHOC
BCIICCTBO, BAJICHTHOCTD, DJICKTPOOTPULATCIIBHOCTD, CTCIICHb OKUCJICHUS, XUMHWYCCKAAd pCAKIUA, XUMUUYCCKAA CBA3b, TEIIOBOM S(b(beKT pcaKkuunun, MOJIb,



MOJISIPHBIN 00BEM, PACTBOP, DIIEKTPOJUTHI, HEAIEKTPOJIUTHI, SJICKTPOJIUTUYECKAS TUCCOLMAIUS, PEAKIIMH HOHHOTO OOMEHa, KaTalIu3aTop, XUMHUYEeCKOe
paBHOBecHe, oOpaTHMbIE M HEOOpaTHMbIE PEAKIUU, OKHCIUTEIIEHO-BOCCTAHOBUTEIIBHBIC PEAKIUH, OKUCIHTEIh, BOCCTAHOBHUTEIh, OKUCICHHUE U
BOCCTaHOBJICHUE, AJUIOTPONHs, aM(POTEPHOCTh, XUMUYECKasi CBSA3b (KOBAJCHTHAS, MOHHAS, METAUITMYECKAas ), KPUCTAJUTMUECKAsl PEIIETKa, KOPPO3Us
METAJUIOB, CIUIABBI, CKOPOCTh XMMUYECKOUN peaklMK, NpeaesbHO nonyctuMas konueHntpauus [IJIK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX ITOHITUI U IPUMEHSATh 3TU MOHITHUS IPU ONMCAHUK BEUIECTB U UX MPEBPAICHU;
MCII0JIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUTSI COCTaBJICHHS (JOPMYIT BEIIECTB M YPAaBHEHUN XUMUYCCKUX PEAKIUH;

ONPEAENATh BAJIEHTHOCTh W CTENEHb OKUCICHHUS XHUMHUYECKHX 3JIEMEHTOB B COCIMHEHUAX PAa3JIMYHOrO COCTaBa, IMPUHAMIECKHOCTh BEHIECTB K
oTpeeIEHHOMY KJIACCY COSIMHEHUH 10 (hopMysiaM, BUI XUMHUYECKOH CBsI3U (KOBAJICHTHASI, MOHHAS, METAJUTMYECKasl) B HEOPTAaHUYECKUX COCTUHEHUSX,
3aps)l MOHA IO XUMHUYECKOW (opmyse, XapakTep cpelbl B BOJIHBIX PACTBOpPaX HEOPTaHMYECKUX COCTUHEHUN, THUIl KPUCTALIUYECKOW PEIIETKH
KOHKPETHOTO BEUIECTBA;

packpeiBath cmbici [lepuonnueckoro 3akona JI. M. MenneneeBa u J€MOHCTPUPOBATH €r0 MOHUMAHME: OMUCHIBATh U XapaKTEPU30BATh TAOIUYHYIO
dbopmy Ilepuonnyeckoit CUCTEMBbl XUMUYECKUX SJIEMEHTOB: pa3jiMyuaTh MOHSITHS «rjaBHas moarpynmna (A-rpynma)» u «moOouHas moarpymnma (b-
Tpymma)», Majble U OOJIBIITNE TIEPHOIBI, COOTHOCUTH 0003HAUEHHUS, KOTOPhIE HUMEIOTCS B TIEPUOTUYECKON TaOIUIEe, C YNCIOBBIMA XapaKTEPUCTHKAMU
CTPOEHHS aTOMOB XUMUYECKHUX IJIEMEHTOB (COCTaB U 3aps]l sApa, 00IIee YUCII0 SJIEKTPOHOB M PACTIPEACIICHUE UX TI0 DJIEKTPOHHBIM CJIOSIM), O OBSICHATH
0011e 3aKOHOMEPHOCTH B U3MEHEHUU CBOVMCTB AJIEMEHTOB M MX COEAMHEHUH B Mpe/IesaX MaJbIX TIEPHOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PHUITUPOBATH XUMHUYECKUE DJIEMEHTHI, HEOPTaHUYECKHE BEMIECTBA, XUMUYECKHE PEAKIINH (110 YMCITY U COCTABY YUYaCTBYIOIINX B PEAKIIUH BEIIECTB,
0 TerI0BOMY 3P eKTy, IO H3MEHEHUIO CTETICHEH OKUCIICHHSI XUMHYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE U CIICU(DUIECKUEe XUMHUYECKHE CBONCTBA TIPOCTHIX M CJIOKHBIX BEIIECTB, MOATBEPXKIasi OMMUCAHUE TTPUMEPAMHU
MOJIEKYJISIPHBIX M1 HOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINI;

COCTABJISITh YPABHEHHS JIEKTPOJIUTHICCKON AUCCOIMAIIMHN KUCIIOT, MIEJI0UYeH U COJICH, TTOJTHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIMi HOHHOTO OOMEHa,
YpaBHEHUS PEaKIUid, MOATBEPKIAIONIUX CYIIECTBOBAHUE T€HETUUECKOM CBA3M MEXK]y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCINUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI TOCPEICTBOM COCTABJICHHS AJIEKTPOHHOTO OaJlaHCa dTUX PEaKIIHi;
MPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX CTPOCHHMS, BOBMOKHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPAIICHUIN B Pa3JIUYHBIX YCIOBUSAX;
BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCCOBYIO JIOJIO XMMHYECKOTO 3JIeMEHTa 1o (opMysie COCTUHEHUS,
MAacCCOBYIO JIOJIKO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI 10 YPABHEHUIO XMMUYECKON PEaKInu;

coOiroAaTh MpaBWiIa TMOJb30BAHHUS XMMHUYECKOW MOCYAOW W JabOpaTopHBIM O0OpYIAOBaHHMEM, a Tak)Ke MpaBWia oOpalleHus C BEIIeCTBAMH B
COOTBETCTBUU C MHCTPYKIUSMU TIO BBITIOJIHEHUIO TA00OPATOPHBIX XUMHUUYECKUX OMBITOB IO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa
U YTIIEKUCIIOTO Ta3a);

MIPOBOJHUTH PEaKLUH, MOATBEPKIAIOIINE KAaueCTBEHHBIM COCTAB Pa3MYHBIX BEILIECTB: PACIIO3HABAThH OIMBITHBIM MYTEM XJIOpPUI-, OpOMHI-, HOIHUI-,
kapOoHart-, hocdat-, cuuKar-, cynbdar-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI H3YYEHHBIX METAIIJIOB, IPUCYTCTBYIOLIUE B BOJAHBIX PACTBOpAX
HEOPraHUYECKUX BELIECTB;



IMPUMCHATH OCHOBHBIC OIICpalin MBICITUTEILHOM ACATCIIBHOCTU — aHaJIu3 U CUHTEC3, CPABHCHHUC, O606H16HI/IG, CUCTCMATHU3AllNTI0, BBISIBJICHUC TPUYUHHO-

CJIEICTBEHHBIX CBA3EH — 11 U3y4EHUsI CBOMCTB BEIIECTB U XMMUUECKUX PEAKIUI, ECTECTBEHHO-HayYHbIE METOIbI I03HAHUS — HA0JII0/IEHUE, U3MEPEHHE,
MOJIEIIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHBII U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HanmenoBanue pasnesnoB U TeEM IpOrpamMMBbl KosmmuecTBo yacos OnexrponHbie (TU(PPOBHIE)
/1 Bcero Kontponsasie — [IpakTuueckue 00pa30BaTeIbHBIC PECYPCHI
paboThl paboThl
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MOHATUSA
1.1 Xwumus — BaxkHas 00JaCTh €CTECTBO3HAHUS U MPAKTUYECKON 5) 2 bubnuoreka [JOK
JEATSILHOCTH YeIOBeKa https://m.edsoo.ru/7f41837c
1.2 BemniecTBa 1 XUMHYECKUE PEAKITHH 15 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
2.1 Bosayx. Kucnopon. [Tonsitre 06 okcuaax 6 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Bopopon.IloHsaTre 0 KUCIOTaX U COIAX 8 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
2.3 Bopna. PactBopsl. [loHsTHEe 06 OCHOBaHUSIX 5 1 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHCHHI 11 1 1 bu6mmoreka [IOK

https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoaguyeckasi cucrema xumuueckux 3j1eMenToB /I, U. MengeseeBa. CTpoeHue aToMOB. XUMHYECKASl CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

3.1 Tlepuomuueckuii 3akoH u [lepuoauueckas cucrtema 7 bu6mmoreka [JOK
xumudeckux nementoB /1. . Menaeneea. CtpoeHue atoma https://m.edsoo.ru/7f41837c
3.2 Xummndeckas cBiI3b. OKHCIUTEIHHO-BOCCTAHOBHTEIIBHBIC 8 1 bu6mmoreka [JOK

peakuun https://m.edsoo.ru/7f41837c


https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Ne

n/n

HaumeHnoBaHue pa3ziesnioB U TEM IIPOrPaMMBbI

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
9 KJIACC

No

/1

HaumeHnoBaHue pazziesnoB U TeEM MPOrpaMMbl

Paspnen 1. BemecTBo M XuMH4YecKHe peaKIUH

11

1.2

1.3

[ToBTOpeHue u yriybieHrne 3HaHUH OCHOBHBIX Pa3esioB
Kypca 8 Kiacca

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX PEAKIIHI

DNEeKTPOTUTHYECKAS TUCCOIMANNS. XUMUYECKAE PEaKIuH B
pacTBopax

Uroro no pazneny

Paznen 2. HeMeTa/JILI M X COeANHEHHUS

2.1

2.2

2.3

2.4

OO6mrast XxapakTepUCTHKAa XUMUYECKHUX d1eMeHTOB VIIA-
rpymnmnsl. ["anoreHsl

OO01as XxapakTepUCTUKa XUMUYECKHX dJIeMeHTOB VIA-
rpynmnbl. Cepa u e€ coeJMHeHUS

OO01as XxapakTepucTUKa XUMHUYECKUX JIEMEHTOB VA-
rpymnmbl. A30T, Gpochop U UX coequHEHHS

OO11ast xapakTepUCTHKAa XMMUYECKHX 3JIeMeHTOB [V A-
IpyNIsbl. YTIepoa U KpEMHHUM U UX COEINHEHUS

Bcero KoHTpoibHBIE

15

68

Bcero KontponbHble

KomnnuectBo yacos

paboTsl

[IpakTueckue
paboThl

KomnnuectBo yacos

paboTsl

[IpakTnueckue
paboThI

DnekTpoHHbIe (ITU(POBHIL)
oOpazoBaresbHbIE PECYPChHI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OnekTpoHHbIe (IU(POBHIE)
00pa3oBaTeNbHbIE PECYPCHI

bu6moreka [IOK
https://m.edsoo.ru/7f41a636
bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636


https://m.edsoo.ru/7f41837c
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Ne HanmenoBanue pasnesioB U TEM IPOrpamMMBbl KousmnuectBo yacos OnextpoHHbie (TU(PPOBLIE)

n/m Bcero  KonrpoibHbie [pakTuueckue 00pa3oBaTEIBLHBIC PECYPCE
paboThl paboThI
Wroro mo paznmeny 25
Pa3nen 3. MeTa/uibl M HX COeAMHEHUS
3.1 OOmmwe cBOKCTBa METAILJIOB 4 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 BaxHelne MeTauIbl U UX COCAMHCHUS 16 1 2 bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636
Wroro mo pazmeny 20
Pasnen 4. Xumus u okpy»kamomnias cpeaa
4.1 BemecrtBa 1 MaTepuaibl B )KU3HU YeIOBEKa 3 bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMs 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
MNOYPOYHOE IINIAHUPOBAHMUE
8 KVIACC
No Tema ypoka KonmuectBo yacoB Hara DneKTpOHHBIC UPPOBHIC
/1 Bcero Konrpomeabie Ilpaktnyeckne HU3YHCHHSA 00pa3oBaTe/IbHbIC PECYPCh
paboThI padoThI
1 IIpeamer xumumn. Poss XumMuu B )KU3HM YesoBeka. Tena u 1 bu6mmoreka [JOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
2  Tlowarue o MeTOax HO3HAHUSA B XUMUH 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227e
3  IIpaxtuueckas padota Ne 1 «IIpaBuna paGoTsl B 1 bubnunoreka [JOK
nabopaTopuu U NPUEMBI 0OpaIlieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc

o0opynoBaHUEMY


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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10

11

12

13

14

15

16

Tema ypoka

Yucteie BemectBa u cMecu. CriocoObl pa3ziesieHus: cMecei

[Ipaktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha
MpUMEpEe OYMCTKH IMOBAPEHHOMN COJIH)»

ATOMBI U MOJIEKYJIbI

XUMUYECKHUE DTIEMEHTBI. 3HaKH (CUMBOJIbI) XUMUYECKUX
JJIEMEHTOB

[IpocThlie U cnoKHBIE BENIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aK0OH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUYECKas
dhopmyrna. BageHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB

OtHocuTenbHag atoMHas Macca. OTHOCUTEILHAS
MOJIEKYJIIpHas Macca

MaccoBas JoJsl XUMAYECKOT O DJIEMEHTA B COEIUHEHUN
KonunuecTtBo BemectBa. Moss. MouisipHast Mmacca
dusnyeckre 1 XUMHUUYECKUE SIBIICHUS. XUMUAYECKAs
peakims

HpI/ISHaKI/I " YCJIOBUS IPOTCKAHUS XUMHUYCCKUX peaKHI/Iﬁ

3aKOH COXpaHEHUs MaccChl BelecTB. XUMUYECKHE
ypaBHEHUS

Bcero KoHTtposibHBIE

1

KomnnuectBo yacos

paboTsl

[IpakTueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d26ca
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d28c8
bubmmoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢
bubmmoreka [{OK
https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bubnuoreka [JOK
https://m.edsoo.ru/ff0d37fa

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3al6

bubnuoreka [JOK
https://m.edsoo.ru/ff0d3b88
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Ne Tema ypoxka KousmnmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIE
n/m Bcero Konrponsabie — [lpaktnyeckune —H3YdCHHA 00pa30BaTEIBLHBIC PECYPCE
paboThl paboThI
17 BeruuciaeHus KOJIMYECTBA, MAaCChl BEIIECTBA T10 1 bu6mmoreka [{OK
YPaBHEHUSIM XUMHUUECKHX PEAKIIUIT https://m.edsoo.ru/ff0d5708
18 Knaccudukanmsi XAMUYIECKHX PEAKIHHA (COSTMHEHUS, 1 bubnuorexa [JOK
pasJIoKEHUs, 3aMEICHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4EHBINH-IHIIUKIIOTIC/HCT. 1 bubnuoreka [JOK
O0o001IeHIEe U CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTpomnbHas padota Nel o Teme «Bemiecta u 1 1 bubmorexa [IOK
XUMHUYECKHE PEAKIHI) https://m.edsoo.ru/ff0d4290
21 Boznmyx — cmech razoB. Coctas Bo3ayxa. Kucmopomx — 1 bubnuoreka [IOK
AIIEMEHT U TPOCTOE BemiecTBO. O30H https://m.edsoo.ru/ff0d448e
22 ®usnyecKue U XUMHUYECKUE CBOMCTBA KHCIOPOAa 1 bubnuoreka [IOK
(peaxtuu okucienus, ropenune). [Toustre 06 okcuaax https://m.edsoo.ru/ff0d4614
23 CnocoObl MOTyYeHHUs KUCIOPO/Ia B TaOOpaTOPHUH U 1 bubmuorexa [JOK
MIPOMBIILICHHOCTH. [IpuMeHeHne KUCIopoia https://m.edsoo.ru/ff0d497a
24  TemmoBoit 2PheKT XUMUYECKON PEaKIIUu, TOHATHE O 1 bubmuorexa [JOK
TEPMOXUMHUYECKOM YPAaBHCHHH, 9K30- U SHIOTCPMUUECKUX https://m.edsoo.ru/ff0d4790
peaKmmsax
25 TomnuBo (HedTh, YroJib U METaH). 3arpsA3HEHUE BO3IyXa, 1 bubnuoreka [JOK
CIOCOOBI €ro MpeI0TBPAIIECHUS https://m.edsoo.ru/ff0d4c4a
26 IlIpaktmueckas padota Ne 3 mo Teme «Ilonydyenue u 1 1 bubnmuoreka [JOK
coOHpaHue KKCI0POIa, H3yYEHHUE €r0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bopopom — snemeHT u ipocToe BemecTBo. Haxoxnenue B 1 bu6mmoreka [JOK
MIPUPOJIC https://m.edsoo.ru/ff0d4dd0
28 ®dwusnyeckrue U XMMUYECKHE CBOKMCTBA BOJIOPO/IA. 1 bu6mmoreka [JOK
[IpumeHeHne BoAOpoOIa https://m.edsoo.ru/ff0d4dd0
29 TloHsATHE O KUCIOTaX M COJIIX 1 bu6mmoreka [JOK

https://m.edsoo.ru/ff0d50d2
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Tema ypoka

CrniocoObI moiTy4eHHst BOAOPOAA B Ta00OpaToOpuu

[Ipaktuyeckas padora Ne 4 o teme «Ilonmyuenue u
cobupaHue BOIOPO/a, U3y4E€HHE €TO CBOUCTBY

Monsipabiit 00b€M ra3oB. 3akoH ABOTaApO

Brorancnenus 00pEMa, KoJIMuecTBa BEIIeCTBa Ta3a 1Mo €ro
M3BECTHOMY KOJIMYECTBY BEIIECTBA WU O0BEMY

Brruncnenust 00bEMOB Tra30B 10 YpaBHEHUIO PEeaKIIMU Ha
OCHOBE 3aKOHA 00OBEMHBIX OTHOIIIEHUI Ta30B

dusnyeckre U XUMHUYECKHUE CBOMCTBA BOJIBI
CocraB ocHoBanuil. [TonsiTne 06 HHIUKAaTOpaX

Bona kak pactBoputens. HacwilmeHHbIe 1 HEHACHIIIICHHBIS
pacTBOpbl. MaccoBas 10Js BEIIeCTBa B pacTBOPE

[Ipaktrueckas padota Ne 5 o reme «IIpuroroBineHue
pacTBOPOB C ONMPEIETEHHON MAaCCOBOM 101
PacTBOPEHHOTO BEILIECTBAY

Kontponbras padota Ne2 o reme «Kucmopoa. Bogopon.
Boma»

OKCI/II[LIZ COCTaB, KJIaCCI/I(i)I/IKaI_II/IH, HOMCHKIJIaTypa

HonyquI/Ie 1 XMMHYECKHE CBOMCTBA KHCJIOTHBIX,
OCHOBHBIX U aM(bOTepHBIX OKCHUJIOB

OcHoBaHUs: COCTaB, KJ'IaCCI/I(I)I/IKaLII/I}I, HOMCHKIJIAaTypa

1

KomnnuectBo yacos

Bcero KoHTtposibHBIE

paboTsl

[IpakTueckue

paboThI

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4ddO
bu6mmoreka [{OK
https://m.edsoo.ru/ff0d4f42
bubmmoreka [{OK
https://m.edsoo.ru/ff0d542e
bubmmoreka [{OK
https://m.edsoo.ru/ff0d55a0
bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

n/n

43

44

45

46

47

48

49

50

o1

52

53

54

55

Tema ypoka

[Tosydyenune u XMMHUYECKUE CBOMCTBA OCHOBAHUI
KucnoTsl: cocraB, kiaccudukaius, HOMEHKIATypa
[TosydeHne u XMMHUYECKUE CBOMCTBA KUCTOT

Conu (cpeanue): HOMEHKIATypa, COCOOBI MOTyYeHUs,
XUMHUYECKUE CBOMCTBA

[IpakTrueckas padota Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 33134 10 TeMe «OCHOBHBIE KIIacChI
HCOPraHNM4CCKUX CO@ﬂHHGHHﬁ)}

FeHeTI/I'-IeCKaSI CBA3b MC)K}Iy KJ1accaMu HeOpFaHI/I‘—IeCKI/IX
COEIUHEHUN

O0001IeHne 1 cucTeMaTU3alis 3HAHUH

Kontponbras padoTta Ne3 o reme "OCHOBHBIE KIacChl
HEOPraHWYECKUX COCTUHEHUN"

HepBHC IIOIIBITKH KJ'IaCCI/I(bI/IKaHI/II/I XUMHUYCCKUX
anemenToB. [lonarue o rpymmax CXOJHbIX 3JICMCHTOB

[Tepuonunueckuii 3akoH u [lepuoandeckas cucrema
xuMmudeckux saeMmeHToB 1. Y. MenaeneeBa

[lepuo b1, TPyMIIBI, TOATPYIIIHI

CTpOGHI/Ie aromoB. CocTaB aTOMHBIX AACP. H3oTonsl

CTtpoeHue AIIeKTPOHHBIX 000I0YeK aTOMOB DJIEMEHTOB
[Tepuonnueckont cucremsl . . Menneneesa

Bcero KoHTtposibHBIE

1

KomnnuectBo yacos

paboTsl

[IpakTueckue
paboThI

JlaTa
A3Y4YEHUS

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca
bu6mmoreka [{OK
https://m.edsoo.ru/ff0dfee2
bubmmoreka [{OK
https://m.edsoo.ru/ff0dfee2
bubmmoreka [{OK
https://m.edsoo.ru/00ad9474
bu6mmoreka [IOK
https://m.edsoo.ru/00ad9b7c

bu6moreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch?2

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa
bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

n/n

56

57

58

59

60

61

62

63

64

65

66

67

Tema ypoka

XapakTepucTuKa XMMUYECKOTO AJIEMEHTA 110 €ro
nosoxeHuro B Ilepnoanyeckon cucreme . 1.
MenneneeBa

3nauenue [lepronnyueckoro 3aKoHa Ajisi pa3BUTHS HAYKU U
npaktuku. /1. 1. MenaeneeB — y4€HbIi, eAaror u
rpakx JaHuH

DNEeKTPOOTPUIIATEILHOCTh AaTOMOB XUMUYECKUX
AJIEMEHTOB

HNonnas xumudeckas CBsI3b

KoBanentHas nonsipHasi XuMu4ecKasi CBS3b
KoBanenTHas HemossipHasi XuMudeckasi CBSI3b
CreneHb OKUCIEHUS
OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH
OxucauTenu U BOCCTAaHOBUTEIU

Kontponbnas padorta Ned4 o reme «CtpoeHue aroma.
XUMUYECKas CBA3b»

PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3allMsI 3SHAHUN

PesepBHblit ypok. O6001IeHNE U CHCTEMAaTU3allMsI 3SHAHUN

1

KomnnuectBo yacos

Bcero KoHTtposibHBIE

paboTsl

[IpakTueckue

paboThI

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChI

bu6mmoreka [{OK
https://m.edsoo.ru/00ada824

bu6mmoreka [{OK
https://m.edsoo.ru/00ada96e

bubmmoreka [{OK
https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
https://m.edsoo.ru/00adac34
bu6moreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb076

bu6mmoreka [JOK
https://m.edsoo.ru/00adb486

bubnuoreka [JOK
https://m.edsoo.ru/00adb33c

bubnuoreka [JOK
https://m.edsoo.ru/00ad9ch?2


https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

Ne Tema ypoka

/o Bcero
68 PesepsHbIil ypok. O000IICHNE U CHCTEMATU3aINs 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KVIACC

No Tema ypoka

/i

1  Tlepuomnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUISCKUX

anemenToB JI. . Menaeneera

3aKOHOMEPHOCTH B U3MEHEHNH CBOMCTB XUMUYECKHX 3JIEMEHTOB
IIEPBBIX TPEX NEPUOI0B

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB
Bubl XMMHUYECKOU CBA3HM U TUIBI KPUCTAIUIMYECKHUX PEHIETOK

Kontponbras padota Nel o reme «IloBTopenue u yriyoneHue
3HAHUM OCHOBHBIX Pa3/elioOB Kypca 8 Kiacca»

Knaccudukanus XuMHUYECKUX peakuii 0 pa3INuHbIM IPU3HAKAM

[TonsiTue o ckopocTu XUMHUUYECcKo# peakiuu. [Tonstue o
TOMOTEHHBIX U T€TEPOTE€HHBIX PEAKITUIX

ITonsaTre 0 XUMHUUECKOM PaBHOBCCHHU. CDaKTOpLI, BIUAOIIHNEC Ha
CKOPOCTb XUMHYECKOH pC€aKuun U MOJOKCHUC XUMHUYICCKOTI'O
PaBHOBCECHUA

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIbHEIC pC€aKnuu

DneKTpoHHbIE HU(POBBIE
oOpazoBaresbHbIE PECYPChI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d61c6

KomnmuecTBo yacoB JlaTa
Konrponbusie IIpaktuueckue H3YICHHA
paboThl paboThI
4 4
KonuuectBo yacoB Jlarta
Bcero Kontpombubie Ilpaktudeckne U3YUCHHA

1

paboTHI

padoTHI

OJEeKTpOHHBIE IIU(POBEIE
00pazoBaTeNbHBIE PECYPCHI

bubmmoreka [IOK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6hb6
bu6moreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6mmoreka [JOK
https://m.edsoo.ru/00adbe9a

bubnuoreka [JOK
https://m.edsoo.ru/00adc28c

bubnuoreka [JOK
https://m.edsoo.ru/00adcade


https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

n/m

10

11

12

13

14

15

16

17

18

19

20

21

22

Tema ypoka

Teopus anexrpoauTrueckoit aucconuanuy. CuibHbIE U ciladble
AIIEKTPOJIUTHI

HoHHbIE ypaBHEHHUs peaKkuil

XHUMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHWUHU B CBETE
MPEACTABICHUHN 00 AMEKTPOIUTHUECKON AUCCOLUAITUN

XUMHUYECKHE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00
AIEKTPOJIUTUUECKON JUCCOHAIIITT

[TonsiTe o ruapoIn3e coien
O06001enre U cucTeMaTru3aIus 3HaHUH
[IpakTuueckas padota Ne 1. «PemieHne sKCIepUMEHTATBHBIX 33729

KonTtponbHas padota Ne2 o teme «IEeKTpOTUTHIECKAs
nuccouuanus. XUMHYECKUe Peakiii B pacTBOPax»

OO6mrast XxapakTepUCTHKA TaJOTEHOB. XMMHUUYECKHE CBOMCTBA Ha
puMepe XJiopa

Xnoposojopoa. CossiHast KUCTIOTa, XHMUYECKUE CBOWMCTBA,
MOJIy4YeHUe, MPUMEHEHHE

[IpakTuueckas padota Ne 2 o reme «llomydenne CoONSTHONW KHCIIOTHI,
U3y4eHue e€ CBOMCTBY

Brraucnenus mno YPaBHCHUAM XUMHWYCCKUX peaKHHﬁ, €CJIM OAUH U3
pe€arcHToOB JaH B H30BITKE

OO01as xapakTepucTuka 3MeMeHToB VIA-rpynmnsl

1

KonunuectBo wacoB

Bceero KouTponbHbIE

paboTh

IIpakTrueckue

paboTh

DneKTpoHHbIE U(POBLIE
00pa3oBaTeIIbHbIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00adcd68
bubmmoreka [{OK
https://m.edsoo.ru/00add448
bubmmoreka [IOK
https://m.edsoo.ru/00add5d8
bubmmoreka [{OK
https://m.edsoo.ru/00add8b2
bu6moreka [IOK
https://m.edsoo.ru/00add9d4
bu6moreka [IOK
https://m.edsoo.ru/00addd12

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

bu6mmoreka [IOK
https://m.edsoo.ru/00addecO

bu6mmoreka [IOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edsoo.ru/00ade104

bu6mmoreka [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK
https://m.edsoo.ru/00ade488

bubnuoreka [JOK
https://m.edsoo.ru/00ade64a


https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

Ne Tema ypoka KonuuectBo yacos Hata DneKTpoHHbIE U(POBLIE
n/n Bcero Kontpombubie —Ilpaktuyeckue —HA3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
23 AmnorponHsie MoauduKauy cepbl. HaxosxaeHue cepol u eé 1 bubmuoreka [IOK
COCMHEHUH B MPUPOJIc. XUMHUCCKUE CBONCTBA CEPBI https://m.edsoo.ru/00ade64a
24 CepoBo10po, cTpoeHHE, DU3HUCCKUE U XUMHUCCKHUE CBOWCTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/00ade802
25 Oxcwuppl cepbl. CepHast KMCI0Ta, PU3HYCCKHE U XUMHUCCKHE 1 bubmmoreka [JOK
CBOWCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
26  XuMmuuecKHue peakiluy, JeKaIUue B OCHOBE MPOMBIIIICHHOTO 1 bubmorexa [IOK
Croco0a MOIYyYeHUs] CEPHOM KUCIOThI. XMMHUUECKOE 3arps3HEeHHE https://m.edsoo.ru/00adec8a
OKpYKarOLIEH CpeJibl COETUHEHUSIMH CEPbI
27 BpIuuCIIEHHE MAaCCOBO# JIOJH BBIX0/1a MPOIYKTa PEAKIIHU 1 bubmuorexa [JOK
https://m.edsoo.ru/00adec8a
28 OOmiast XxapaKTepUCTHKA JJIIEMEHTOB V A-Trpymimbl. A30T, 1 bubnmorexa [JOK
pacrpocTpaHeHue B Ipupoe, Gu3ndeckre 1 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/00adeea6
29  Ammuak, ero pU3HYECKUE U XUMUYECKHAE CBOWCTBA, MMOJyYCHUE 1 bubmuoreka IIOK
[IPUMEHECHHE https://m.edsoo.ru/00adf004
30 TIpaktuueckas pabora Ne 3 mo teme «IlonmyueHre aMmmuaka, 1 1 bubmuoreka IIOK
H3yUYEHHE €r0 CBOWCTBY https://m.edsoo.ru/00adf180
31 AsotHas KucioTa, € GU3NIECKHE U XUMHUCCKHE CBOWCTBA 1 bubnmuoreka [JOK
https://m.edsoo.ru/00adf306
32 Hcmonp30BaHUE HUTPATOB U COJIEH aMMOHHS B KAYECTBE 1 bubnuoreka [JOK
MHUHEPAIBHBIX YA00peHHid. XMMHUYCCKOE 3arpsA3HEHHIE OKPYXKAIOIIEi https://m.edsoo.ru/00adf518
Cpe/bl COSIMHEHUSIMH a30Ta
33 ®dochop. Oxcun pocdopa (V) u pochopras kucinora, pusuueckue u 1 bubnunoreka [JOK
XAMHUYECKHE CBOUCTBA, MOJyYeHUE https://m.edsoo.ru/00adf68a
34 Hcnonap3oBanue GocharoB B KaYeCTBE MHHEPATbHBIX yI0OPEHHUI. 1 bubmoreka [IOK

3arps3HeHue NpupoHoi cpeasl pochaTamu

https://m.edsoo.ru/00adfc20


https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

n/m
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36

37

38

39

40

41

42

43

44

45

46

Tema ypoka

Yriepos, pacpoCcTpaHeHUue B IPUPOJIE, PU3NICCKIEC U XUMUICCKHC

CBOICTBA

Oxcuppl yriaeposa, ux (pusndeckue u XMMHYECKUEe CBOMCTBA.
DKOJIOTHUECKHE TPOOJIeMbl, CBSI3aHHBIE C OKcHUIoM yrieponaa (1V)

VYronpHasa KUCIOTA U €€ COJIN

[IpaxTueckas padota Ne 4 no teme "llomydeHue yriekuciaoro rasa.

KauectBeHHas peakiiys Ha kapOoHaT-HOH"

HepBOHa‘—IaJ'II)HBIe MOHATHS 00 OPraHUYCCKUX BEIICCTBAX KaK O
COCIMHCHUAX YIJICpoaa

Kpemuuii u ero coequHeHns

[TpakTuueckas padota Ne 5. PerieHue sxcriepuMeHTaIbHBIX 33124
o teMe «BakHelne HeMeTasulbl U UX COEAMHEHUS»

Kontponbras padoTta Ne3 o teme «BaxkHeline HeMeTauibl U UX
COEJIMHEHUS

0611_[215[ XapaKTCPpUCTUKA XUMHYCCKUX 3JICMCHTOB — MCTAJIJIOB.
MeTammyeckast CBSI3b U MeTaJllIMUdecKas KpHUCTAJIIIMYECKasA
peméTKa. du3nyeckue CBOMCTBA METAIIOB

XUMHUYECKUE CBOMCTBA METAILIOB. DJIEKTPOXUMUYECKUI P
HaNpPsHKEHUH METalJIOB

O6H_[I/Ie CIIOCOOBI MOJIY4YCHUS MCTAJIJIOB. CrutaBel. Beramciienus 1o
YpaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ, CCJIM OIUH U3 PCArcHTOB
COACPIKUT IMIPUMECHU

ITonsarue o KOpPpPO31UHU MCTAJLJIOB

1

KonunuectBo wacoB

Bceero KouTponbHbIE

paboTh

IIpakTrueckue

paboTh

DneKTpoHHbIE U(POBLIE
00pa3oBaTeIIbHbIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00adfd9c
bu6mmoreka [IOK
https://m.edsoo.ru/00adfebe
bubmmoreka [IOK
https://m.edsoo.ru/00ae006¢
bubmmoreka [{OK
https://m.edsoo.ru/00ae027e
bu6moreka [IOK
https://m.edsoo.ru/00ae054e
bu6moreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6mmoreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ae1156

bubnuoreka [JOK
https://m.edsoo.ru/00ae1156

bubnuoreka [JOK
https://m.edsoo.ru/00ae1278


https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

Ne Tema ypoka KonuuectBo yacos Hata DneKTpoHHbIE U(POBLIE

n/n Bcero Kontpombubie —Ilpaktuyeckue —HA3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboTh paboTh

47 Ileno4HbIe METAILIBI 1 bubmuoreka [IOK
https://m.edsoo.ru/00ael4b2

48  OKcuIbl ¥ THAPOKCHIBI HATPHS U KaJIHsl 1 bubnuoreka [JOK
https://m.edsoo.ru/00ael4b2

49 Illeno4yHo3eMebHbBIC METAILIBI — KaJBIIUH M MarHUi 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae15e8

S50  BakHeiime cOeIMHEHNS KaIbIHs 1 bubmuoreka [JOK

https://m.edsoo.ru/00ae15e8
51 O06o06uenre 1 cucTeMaTH3aLKs 3HAHUH

52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ YCTpaHSHHUS 1 bu6morexa [IOK
https://m.edsoo.ru/00ae1886

53 Tlpaktuueckas pabora Ne 6 mo teme "XKEctkocTh BobI U MeTObI €€ 1 1 bubmorexa [IOK
ycrpaHeHus" https://m.edsoo.ru/00aelae8

54 AnMrOMUHHI 1 bubmmorexa [JOK
https://m.edsoo.ru/00aelc64

55  AmdoTepHbie CBOMCTBA OKCHIA U THAPOKCHIA 1 bubmmorexa [JOK
https://m.edsoo.ru/00aelc64

56 JKeneso 1 bubmmorexa [JOK
https://m.edsoo.ru/00ae1d86

57 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (I11) 1 bubnuoreka [JOK

https://m.edsoo.ru/00ae35e6

58 0006ueHre U cucTeMaTU3aLKs 3HAHUH

59 Tlpaktuueckas pabora Ne 7. PereHue sKCIiepUMEHTAIbHbBIX 3a/1a4 1 1 bubnunoreka [JOK
o teMe «BakHelne MeTauIbl U UX COEIUHEHUSD) https://m.edsoo.ru/00ae3de8
60 BpruncieHus Mo ypaBHECHUAM XUMHYECKUX PEAKIMH, €CITH OJTUH U3 1 bubaunorexa [IOK
peareHTOoB JaH B N30BITKE WM COJICPXKHUT MpUMecH. Brrancienus https://m.edsoo.ru/00ae1750

MacCOBOH JI0JIM BEIXOJIa MMpOAYKTa pCaKInnu


https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

n/m

61
62

63

64

65

66

67

68

Tema ypoka

O0o01IeHre U cCHCTeMaTH3alus 3HaHU !
Kontponbnas padorta Ned4 o teme «BaxkHeline MeTauibl U UX

COCIUHCHHUS
BeniecTBa u maTepuansl B TOBCEHEBHOW KU3HU YEIOBEKA
XHUMHUYECKOE 3arpsA3HEHNE OKPYKAIOIIECH Cpeabl

Ponpe xumuu B pemieHnn SKOJOTHYECKUX TPOoOIemM
PesepBubriit ypok. O6001eHNE U cCTeMaTH3alusl 3SHAHUH

PesepBubriit ypok. O6001eHNE U cHCTeMaTH3alusl 3SHAHUH

PeseprubIit ypok. O6001IEHNE U CHCTEMaTH3aIKs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

Bceero KouTponbHbIE

68

KonunuectBo wacoB

paboTh

IIpakTrueckue
paboTh

Jlata
W3YyYeHUSs

DneKTpoHHbIE U(POBLIE
00pa30BaTEeNIbHBIE PECYPCHI

bubmmoreka [{OK
https://m.edsoo.ru/00ae3f50
bubmmoreka [{OK
https://m.edsoo.ru/00ae4270
bubmmoreka [IOK
https://m.edsoo.ru/00ae4270
bu6moreka [IOK
https://m.edsoo.ru/00ae0d0a
bu6moreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2


https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

