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MHNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1mo XMMHH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMS COCTABICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHONW MpPOrpamMMbl OCHOBHOTO
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHOI
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTIIIMU MPEMOIaBaHMUs y4eOHOTO MpenMeTa
«XuMus» B 00pa3oBaTenbHbIX opranusanusx Poccuiickoii @enepari.

[Iporpamma mo xumuu Aa€T MOpEACTaBICHUE O MENX, oOleld cTpaTerud OOydeHHUs,
BOCIIUTAHMS W Pa3BUTHs OOYYAIOIIMXCS CpEACTBAMHM y4eOHOro NpeaMeTa, yCTaHaBIUBAET
00s3aTeNnbHOE TIPEIMETHOE COAep)KaHUe, MpeyCMaTpUBAET paclpeaesieHue ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE 110 pa3fesiaM U TeMaM IIPOrpaMMbl [0 XUMUU, ONPEJEISIET KOJINYECTBEHHbIE
U KauyeCTBEHHbIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO0 TOCJIeI0BaTEIbHOCTh
U3YYEHHs] XUMHUH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JJOTMKH Yy4eOHOro
IporLecca, BO3pacTHBIX 0COOEHHOCTEHN 00yyaroImuxcsi, OnpeaenseT BO3MOKHOCTU TIpeaMeTa JJis
peanuzaiuu TpeOOBaHUI K pe3ylibTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TakxKe TpeOOBaHUN K pe3yabTaTaM 00yYeHHUs XUMUU
Ha YpOBHE LeJell u3y4eHHs NpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHOU
JESTEIBHOCTH 00YYarOIIerocst o OCBOEHUIO y4eOHOTO COJIepKaHus.

3HaHUe XUMHH CIYXKUT OCHOBOMU i1 (HOPMUPOBAHMS MUPOBO33PEHUS 00YUaIOIIEerocs, ero
MIpe/ICTaBICHUI 0 MaTepruaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMble XUMUEH
MIPEICTABICHHUS O B3aUMOIPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHus Ti00albHBIX MPOOJEM YCTOWYMBOIO pPAa3BUTHSL YEJIOBEYECTBA — CBHIPHEBOI,
SHEPreTUYECKOMU, MUIIEBOM U SKOJIOrHUEcKOil 0€30MacHOCTH, MPOOIIEM 3ApaBOOXPAHECHHUS.

N3ydenne xummu:

CHOCOOCTBYET peamu3alii BO3MOXHOCTEH JJIsi caMOpa3BUTHS W (OPMHUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4eOHOM  JEATENbHOCTH, OSKCHEPUMEHTAIbHBIX H
HCCJIEeIOBATEIbCKUX YMEHHUH, HEOOXOMUMBIX KaK B TIOBCEAHEBHOW JKHM3HHM, TaKk M B
npodecCHOHAIBHOM JIeATEeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOrO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI I[E€JIOCTHOIO
B3IJIs1/1a HA €UHCTBO MPHUPOJIbI U YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IrPaMOTHOCTH 00 y4aroINuXCs;

crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K TPHUPOJIE, K 4YEJIOBEKY, BHOCHUT CBOHl BKJIaJ] B 3KOJOTMYECKoe 0OpazoBaHHE
o0yJaronmxcs.

JlanHble HampaBlieHHs B OOYYE€HUU XMUMHUHU OOECIEeUMBAIOTCS CIEeUU(UKON CoAepKaHUs
y4eOHOro mpeaMeTa, KOTOPBIA SABISETCS TMEJarorndecku aganTUPOBAHHBIM OTPAKCHUEM
0a30BOM HAYKW XUMHH Ha ONPeeIEHHOM dTare e€ pa3BUTHSI.

Kypc xuMum Ha ypoBHE OCHOBHOTO 0OILIEro 00Opa3oBaHUsS OPUEHTHPOBAH Ha OCBOCHHE
00y4aromuMHCs CUCTEMBI NePBOHAYAIBHBIX TOHATHI XUMUHM, OCHOB HEOPTaHUYECKOH XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYUMBIX MOHSATUH OPTraHUYECKON XUMUH.

CrpykTypa cojepkaHUsl IPOrpaMMbl MO XUMHHM C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ usydenuro. CopeprkaHue CKIAAbIBAETCS U3 CUCTEMBbI MOHATUH O XUMHUYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XuUMHUYecKkoi peakuuu. OOe ST CUCTEMbI



CTPYKTYPHO OPTraHW30BaHbl MO IMPUHLUILY IOCJIEIOBATEIBHOTO PA3BUTHUsI 3HAHWNM HA OCHOBE
TEOPETUUECKUX MIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa JI. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— Y4EHMsI O CTPOEHMH aToMa U XMMHUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOJUTHUECKON TUCCOMAIIH BEILIECTB B paCTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPHUYECKH IOJTYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHSA K JPYromy,
BBINONHSAS (YHKIUM OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEU
MPAKTUYECKOr0 MPUMEHEHUS U MOJyYEHUs U3y4YaeMbIX BEILIECTB.

OcBoeHue mporpamMmbl IO XHMHHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O
XMMHUYECKOW COCTaBISIONIEH HAYyYHOW KapTUHBI MHpAa B JIOTUKE €€ CHUCTEMHOW MPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHHs K HAYyYHOMY 3HAaHHIO U METOAAM MO3HAHUA B Hayke. M3ydueHue xumMnn
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUH U3 pPaHEE U3YUYEHHBIX YYEOHBIX IPEIAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kiacce» U «dusuka. 7 Kjiaccy.

[Ipu u3yueHnn XMMUU TPOUCXOIUT (OPMUPOBAHHUE 3HAHUI OCHOB XUMHUUECKOH HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOW KYJIbTYphl. 3alaya yueOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHUCTEMBbl XMMHYECKUX 3HAHUN — BaXHEUIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTr0 XapakTepa, S3blka HayKH, B
MPUOOILIEHUN K HAYYHBIM METOJIaM TMO3HAHU MPU U3YYEHUH BEIIECTB U XMMUYECKHX PEakKlui, B
(GOpMHpPOBAaHMM W Pa3BUTHH TIO3HABATEIBHBIX YMEHMH W WX TPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-HCCe0BATEIbCKON 1eATeTbHOCTH, OCBOGHUHU IPaBUI O€30IacHOr0
o0paleHHs C BeIECTBAMHU B IIOBCETHEBHON YKU3HU.

[Ipy m3ydyeHMHn XUMUM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs Ba)KHOE 3HAUCHUE
npuoOpes Takue e, Kak:

— (hopMUpOBaHHME MHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEIbHOMY IPUHSATUIO DELIEHUH, CIOCOOHOM aganTUpOBAaThC K
OBICTPO MEHSIOLIUMCS YCIIOBUSM KHU3HU;

— HamnpaBJICHHOCTh OOyYeHHUs Ha CHCTeMaTHYecKoe mpuoOliieHne oOydaromuxcs K
CaMOCTOSITEJIBHOM ~ ITO3HABATEJIbHOW  JAEATEIbHOCTH, HAay4YHbBIM  METOJAM  IO3HaHU,
(opMHUPYIOIIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

— ofecrnieyeHre YCJIOBMM, CHOCOOCTBYIOIIMX IPHOOPETEHHIO OOYYalOIMMUCS OIbITa
pa3HoOOpa3HOM AESITeNbHOCTH, MO3HAHUS M CaMOIO3HAHUS, KJIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIIU ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHHE ISl Pa3IMUHbIX BUAOB JEATEIBHOCTH;

— (GopmupoBanue o61el GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM
Ylclie YMEHHI OOBSCHATh M OLICHUBATH SIBICHUS OKPYKAIOLIETO MHUpa, UCMIOIb3ysd 3HAHUS U
OIBIT, TOJIyYECHHBIC MPH HW3YYEHUH XHMHHU, M[PUMEHATh HX MpPHU PEUICHHH MpodsieM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIbHOCTH;

— (hopMupoBaHue y 00y4arOUMXCs TYMaHUCTHUECKUX OTHOUICHUH, TOHUMaHMs [IeHHOCTH
XUMHAYECKUX 3HAHUH I BBIPAOOTKH SKOJIOTUYECKH II€JIeCOO0Pa3HOTO MOBEICHHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHMsI CBOETrO 370POBbS M OKPYXArOLIEH MPUPOIHOU
Cpelibl;

— pa3BUTHE MOTHBALIMHU K O0YYEHHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHUSI OOIIEUYEIOBEYECKUX IIEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npoduis U HAIIPaBIECHHOCTH JalibHEHIIEro 00yueHHs.



OO1miee YnCIIO 4acoB, OTBEACHHBIX IS M3YYEHHs] XUMUM Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBaHus, cocTaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4acoB (2 yaca B HEEIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayaJbHbIe XMMUYECKHE MOHSITHS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4Ye€lOBeKa. XHMHUS B CUCTEME HayK. Tema u
BemecTBa. PuU3MUeCKHe CBOWCTBA BEHIECTB. ATperatHoe cocTosiHue BemiecTB. [lonsTHe o
MeTO/1aX MO3HAaHUS B XUMHH. YHCThIe BemecTBa u cMecu. CriocoObl pa3iesieHus] CMECeH.

ATOMBI ¥ MOJEKYJIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHUX DJIEMEHTOB.
[IpocThie u COXKHBIE BEIIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumuyeckass Qopmyna. BajleHTHOCTP aTOMOB XWMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAS aTOMHAst Macca. OTHOCUTENIbHAS MOJICKYJIsSipHAs
Macca. MaccoBas J10J1s1 XUMHYECKOT0 3JIEMEHTA B COEUHEHUU.

KonuuectBo BemiectBa. Moisb. MomnsipHass macca. B3aumocBsi3b KOJIMYECTBA, MacChl U
YHuClia CTPYKTYPHBIX €IMHUII BelecTBa. Pacu€Trl mo ¢popMynam XUMHUYECKUX COSTUHEHUH.

®u3znyueckue M XUMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U €€ MNpU3HAKU. 3aKOH
COXPaHEHHS MACChl BEIIEeCTB. XUMHUUeckne ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakinid
(coenuHeHwus, pa3ioKeHUs, 3aMeIIeHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHMYECKOW MOCYIOW, MpaBWiIaMu pabOTHl B J1abOpaTopuu M MpHEMaMu
oOparmeHust ¢ 1abopaTOpHBIM O0OpPYJIOBaHUEM, M3YUYCHHE M ONMUCAaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPTaHUYECKUX BEIIECTB, HaOMoIeHne Gu3ndecKuX (TUIaBlIeHUEe BOCKA, TasTHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KHTICHHE W KOHJICHCAIHs BOJBI) U XUMHUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBaHUE MEJHON MPOBOJIOKHU, B3aUMOJCHCTBUE MeJla C KHCIOTOMN) sSIBIICHUH, HaOI01eHNe
U ONHWCAaHWE TIPU3HAKOB TMPOTEKAHUS XMMHUYECKUX peakuuid (pas3iokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJOpHUIOM Oapus, pasnoxkenue rugpokcuna meau (1) mpu
HarpeBaHUU, B3auUMOJCHCTBHE jkene3a ¢ pactBopoMm coiu Mmenu (II), m3ydenuwe cmocoOoB
paszeneHus CcMeceil: ¢ TMOMOIIBI0 MarHuTa, (UIBTPOBAaHWE, BBIAPUBAHHE, JUCTHIUISIIHS,
xpoMarorpadusi, TPOBEJACHHE OYMUCTKH TIOBAPCHHOW COJM, HAONIOACHUE U OIHCAHUE
pPE3YNIbTATOB MPOBEACHUS OMNbITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MAacChl, CO3JaHuE
MOJIeNIei MOJIEKyI (IIapOCTEPKHEBBIX ).

Ba:kHelilue npeacTaBuTe M HEOPraHU4eCKNX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopoa — 371€MEHT M MPOCTOE BEIIECTBO.
Haxoxxaenue xucimopoja B npupoje, GU3NUecKue U XUMHUUECKHE CBOMCTBA (PEaKIy TOPEHUs).
Oxkcunpl. Ilpumenenue xucimopoga. CnocoObl MOMydeHHUs KHCIOpPOJAa B JIaOOpaTOpu H
MPOMBIIIICHHOCTH. KpyroBopoT kucinopoaa B mpuponae. O30H — asioTpomHasi MOAUPUKALIUS
KHCIIOpO/a.

TemoBoit 3hdekT XUMHUECKOW peakiuH, TePMOXUMHUYECKHWE YypaBHEHHS, 35K30- U
SHJIOTEPMHUUYECKUE peakuuu. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHUE
MapHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpoctoe BewiecTBO. HaxoxkaeHue Bojgopoda B MPUPOJE,
(u3nyuecKre U XUMUYECKUE CBOWCTBA, IPUMEHEHUE, CIIOCOOBI MmoTydeHus. Kuciorer u comnu.

Mosipablii 00b€M ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSM.

Odusnyeckue cBorcTBa BoAbl. Bojma kak pactBoputens. PactBopbl. HacelmeHHble u
HEHACBHIIIICHHBIE PAcTBOPHI. PacTBOpHMMOCTH BelIeCTB B Boje. MaccoBasi J0Jsi BEHIECTBa B
pactBope. XUMHUUYECKHE CBOMCTBAa BOAbl. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopor Boael B mpHpoje. 3arps3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccudukamnus nHeopranuueckux coenuHeHuid. Oxcuasl. Krnaccuduxaius OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIe) U HeconeoOpa3yromue. HomeHnknarypa
okcu0B. U3nuecKkrne U XUMUYECKHE CBOMCTBA OKCHUIOB. [lonydyeHue okcuaoB.

OcHoBanms. Krnaccudukanuss oOCHOBaHMN: IMETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatrypa ocHoBaHuid. Pu3nyecKMe M XHMHUYECKHE CBOICTBAa ocHOBaHMiUl. [lomyueHue
OCHOBaHMI.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kucior. Ou3ndeckue U XUMHUIECKUE
cBoiicTBa KUCHoT. Psan aktuBHoctu MetawioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coineil. @usnueckue M XUMHUECKHE CBOMCTBa coied. [lomydenue
COJIEH.

I'eneTnyeckas cBsi3b MEXKIY KiIacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/EICHUE COMIEePKaHUsl KUCIOpOoia B BO3MyXe, MOIyYeHue, coOupaHue,
pacmo3HaBaHUE W W3YyUYEHUE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aMMOJACHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBUSI BOZHUKHOBEHUSI M TMPEKpaIeHUsI TOpeHus (moxkapa), 03HAKOMJICHHE C
o0Opa3llaMi OKCHJOB U ONHMCAHHE HX CBOICTB, MOJYy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4yeHUE CBOMCTB Bojopoaa (ropeHue), B3auMojeicTBue Bojopoaa ¢ okcugom meau (1)
(BO3MOXHO HCIIOJIb30BAaHUE BHUIEOMATEPHAIIOB), HAOIIOIeHHE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEN PAaCTBOPEHHUsS BEIIECTB C PA3UYHON PACTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalUlaMH (HaTpUeM M KajbleM) (BO3MOXHO HCHOJIb30BaHUE
BUJICOMATEPUANIOB), UCCIEIOBaHHE OOPa3I[OB HEOPTaHMUECKHX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOJII0/IeHNe W3MEHEHHUS OKPAaCKM MHJIMKATOPOB B pPAaCcTBOpaxX KHUCJIOT M IIEJIOYEH, U3ydyeHUe
B3aumozeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHUCIOT C MeTalllaMH,
peakuuil HeWTpanu3aluM, MOJy4eHHE HEePAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHE OIHOTO
METaJllIa IPYTUM U3 pacTBOPA COJIM, PEHIEHHUE SKCIIEPUMEHTAIbHBIX 33/1a4 110 TeMe «Baxunenme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoauyeckuii 3akoH u Ilepuoguyeckass cucrema xumMudeckux iemenros /. U.
MemnpaesieeBa. CTpoeHue aToMOB. XUMHYECKAasl CBA3b. OKHCJIUTEIbHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKM KJIAcCU(PUKAUU XUMHUECKUX dJeMeHTOB. [loHsitue o rpymnmax
CXOHBIX 3JIEMEHTOB (II€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJOTeHbl, HHEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPbIE 00pa3ytoT aM()OTEPHBIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoanueckas cuctema XuUMH4YecKMX dieMeHtoB J[. .
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [leproguueckoil CUCTEMBI
xumuueckux dnemeHToB J[. M. Menneneesa. Ilepuonst u rpynmbl. PU3UYECKUNA CMBICH
MIOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI JIEMEHTA.

Crpoenune artomoB. CoctaB aromMHbIX snaep. M3orombl. Onektponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XUMHUUYECKUX 31eMeHTOB [lepuoanueckoil cucTemMsl
. WN. MengeneeBa. XapakKTepUCTUKAa XHMHYECKOIO DJIEMEHTAa IO €ro IOJIOKEHHI0 B
Ilepunonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTHU U3MEHEHHUS pajinyca aTOMOB XUMHUYECKHUX JIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U [IEPUOJAM.



3unauenue [lepuognueckoro 3akona u Ileproanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTUA HayKU U npakTuku. [[. . MenneneeB — y4€HbIN U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monspHas " HETIOJISIPHAS ) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenb  okucienus. OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIE  peakuuu. IIpoueccsl
OKHCJICHUSI U BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

HM3ydeHue o0pa3lioB BEHIECTB METAJIOB W HEMETAJIOB, B3aUMOJIEHCTBHUE THIIPOKCUIA
[IMHKA C PacTBOpPaMHU KHCJIOT M IIEJIOYEH, MPOBEACHUE OMBITOB, MILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKII (TOpEeHHE, PEaKIUU PAa3I0KEeHUs, COSTUHEHUS ).

Mesicnpeomemmuie céazu

Peanu3anus MexnpeaMeTHBIX CBA3EH NMPHU M3YYEHWH XUMUHU B 8 KIIACCE OCYLIECTBIIAETCS
4yepe3 HCMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TIOHATUH, TaK W TOHSITHIA,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJIS OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO--HAy4YHbIE TOHATHUSA: HAaY4YHBIH (DaKkT, THIOTE3a, TEOpHUs, 3aKOH,
aHanmM3,  CHUHTE3,  KiIacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJICTUPOBAaHNE, U3MEPEHHE, MOJICITb, SIBICHHE.

®usuka: Marepusi, aToM, D3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKJIHUJ, H30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYNA, SJICKTPUYECKUU 3apsjl, BEIIECTBO, TeNO, O0BEM, arperaTHoe
COCTOSIHUE BEILeCTBa, ra3, (U3WYECKUEe BEIUYMHBI, €AUHMIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE3161, ComHIIE.

Buonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, runpochepa, MuHepanabl, TOpPHbIE TMOPOJbI, TOJE3HBIC
HCKOIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XUMHMUYECKAsI peaKkuusi

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XuMHYecKux dyemeHtoB . H.
MenpneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHWHM CBOWCTB XHMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOJAOB, Kalus, KaJIbLUS U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIOKEHUEM 3JIeMeHTOB B [lepronueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BelIecTBa: BHUAbI XUMHUYECKOW CBS3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEMETKH M BHJIA XUMHUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAILMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHuecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Krnaccudukanuss XuMu4ecKuxX peaklui Mo pa3inyHbIM MpHU3HAKaM (M0 YKCIY U COCTaBYy
YUACTBYIOIIMX B PEAKIUH BEIIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, M0 YYacTHIO KaTajiu3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[lonsiTHe o cxopocTu XuMHUeckoi peakiuu. [ToHsTHe 00 0OpaTHMBIX U HEOOPATUMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOTrEHHBIX M TeTepOreHHbIX peakuusx. [lonsarne o
katanuze. [loHsAiTHE O XWMMHYECKOM paBHOBecHMH. DakTOpbI, BIHUSIOUIME HA CKOPOCTh
XUMUYECKON PEaKIIUU U MOJIOKEHUE XUMUIECKOTO PAaBHOBECHS.



OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, JJICKTPOHHBIA OajaHC OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHON peakuuu. COCTaBI€HHE YPABHEHHMHM OKHCIUTEJIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust 3MeKTPOIUTUYECKON TUCCOLMALIUMU. DIIEKTPOIUTHI U HEINEKTPONUThl. KaTnoHsl,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMH XUMUYECKOWU CBSI3HU.
Crenenp aucconuanuu. CUIbHBIE U CJ1a0bIE JIEKTPOJIUTHL.

Peakuuu moHHOro oOMeHa. YCIOBHUS MPOTEKAHUSA PEAKIMI MOHHOTO OOMEHa, MOJHbIC U
COKpali€¢HHble MOHHBIE ypaBHEHHs peakuuil. CBONCTBa KUCJIOT, OCHOBAaHUN U COJIEH B CBETE
MpeiCTaBIeHU 00 >3JIEKTPOIUTUYECKON auccouuanuu. KadecTBeHHbIE peakluy Ha HOHBI.
[TonsiTue o ruaponuse comieil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENSIMU KPUCTAJUTMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaJNIOB M HeMeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHUYECKOM peaklMdh OT BO3JEHCTBUS pa3IMYHBIX
(hakToOpoB, HCCIEOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEUIECTB, MpOIEcca TUCCOLMALINN
KHUCJIOT, IIeJIo4Yed M cojeil (BO3MOXKHO HCIIOJNIb30BAaHUE BHUAECO MAaTEpUANIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIIMX NpPHU3HAKU MPOTEKAHMs peakiMii MOHHOTO oOMeHa (oOpazoBaHue
ocaJlka, BBIJEJNEHHWE Tra3a, oOpa3oBaHHE BOJbI), OMNBITOB, WILIIOCTPUPYIOMINX MPUMEPHI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil (TOpeHHEe, peakLuu pPa3IoKEHUs, COEAUHEHMS),
pacno3HaBaHUE HEOPraHMYECKUX BEILIECTB C IMOMOINBIO KAaYECTBEHHBIX pPEaKluil Ha HOHBI,
pelIeHNe PKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayuibl M X coeJUHEHHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crenieHd okucieHusi. CTpoeHue M (U3NYECKHE CBOWCTBA MPOCTBHIX BELIECTB — TaJOT€HOB.
XuMHYecKue CBOWCTBAa Ha MpHUMeEpe Xjopa (B3aUMOACHCTBHE C MeTaulaMH, HEMETaJUIaMH,
miesiouamu).  XsopoBogopod. ConsiHas KHCIIOTa, XUMHYECKHE CBOWMCTBa, TOJy4YeHHE,
npuMeHeHue. JleiicTBre Xj1opa 1 XJI0pOBOAOpO/ia Ha OPraHU3M YesloBeKa. BaxxHelue Xaopuasl
U UX HaXO0XJIEHHUE B IPUPOJIE.

O6mas xapaktepucTuka 3jaeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHH OkucieHus. CTpoeHne M (pU3MUYECKHe CBOMCTBAa NMPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEephl. AJUIOTPOMHBIE MOAM(PHUKAIMK KUCIOPOaa U Cepbl. XMMUYECKHE CBONCTBA
cepel. CepoBojopoJ, CTpoeHue, (U3MUYecKue M XUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
MIPEICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBOMCTBA
(oOmme Kak TIPEeACTaBUTENsI Kiacca KUCIOT W crenududeckue). XUMUYECKHE PEaKInH,
Jeallue B OCHOBE IMPOMBIIUICHHOTO crnoco0a IMOoNydeHHs CepHOM KucioTel. llpumenenue
cepHol KucioTel. Cou cepHO KUCIOThI, KaueCTBEHHAs peakiys Ha cyiabgaT-uoH. Haxoxnenue
ceppl U e€ CcoeAMHEHUH B TMpHpoae. XHUMHUECKOE 3arps3HEHHE OKpYyKalolehd cpeibl
COCJMHEHUSIMH Cepbl (KHCIOTHBIE IOXIHU, 3arpsA3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLECHUS.

OOmast xapakTepucTuka 37eMeHTOB VA-rpynmnsl. OCOOE€HHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. A30T, paclpoCTpaHeHHE B TMpHpoJe, (U3NYECKHE WU
XUMHUeckue cBoiictBa. Kpyrosopot a3ora B npupoje. AMMHAK, €ro Gu3ndeckre 1 XuMUYecKue
CBOWCTBa, MolyueHHe 1 npuMmenenue. Conu aMMOHUS, UX (PU3MUECKUe U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuMs Ha MOHbI aMMOHUSA. A30THas KUCJOTa, €€ IMOJy4eHHUe,
¢uznueckue W XUMHUYECKHEe CBOMCTBa (0OlIuMe Kak TNpeACTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). Mcnompb3oBaHWE HHUTPATOB U COJIEH aMMOHMS B KadeCcTBE MHUHEPAJIbHBIX



ynoOpeHuil. XuMUYECKOe 3arpsi3HEHHE OKpY’Karollel cpefibl COeMHEHUS MU a30Ta (KUCIOTHbIE
JIOXK/IM, 3arpsi3HEHUE BO31yXa, MOYBBl U BOAOEMOB). Docdop, ammoTpomHble MOIUPHUKAIMN
dochopa, duznyeckne n xummuueckue cpoiictBa. Oxcun docdopa (V) u docdopHas kucnora,
¢usnyeckue M XUMHUYECKHE CBOIcTBa, mosydeHue. Mcmonb3oBaHue (ocdaToB B KauecTBe
MUHEPAIbHBIX YA00pEHHIA.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTENEHH OKHCICHHS. YTIIEpOA, aJUIOTPOIHbIE MOJU(PHUKAIIMU, PACIIPOCTPAHEHUE B
npupoe, GuU3ndecKrue U XMMHUYECKHe cBorcTBa. Ancopoums. KpyroBopot yriepoaa B mpupo/e.
Oxcunpl yriaepona, ux (U3NIECKUE W XMMHUYECKHE CBOWCTBA, NEHCTBHE HA JKUBBIC OPTaHU3MBI,
[IOJTydeHHEe U IMPUMEHEHHEe. DKOJIOrnyeckue mpobiemMsbl, CBs3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TJIOOAIBHOTO TIOTEIUICHHUS KJIMMaTa, MapHUKOBBIA 3(Q@ekT. YrompHas Kuciora M e
CONM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, INOJydyeHHMEe M npuMeHeHue. KauecTBeHHas
peakiust Ha  KapOoHaT-MoHBL. ~ Mcmonb3oBaHue — kKapOOHAaToB B OBITY, MeEAMIIMHE,
MIPOMBIIIJICHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauasibHble MOHATUS 00 OPraHWYECKHUX BELIECTBAX KAK O COEIMHEHMAX YIiepoja
(MeraH, 9TaH, STWICH, aUETHIECH, 3TaHOJ, TJHMIEPHH, YyKCycHas kuciora). [Ipupognsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yyrojb, HMPHUPOJAHBIM Ta3, He(QTh), HNPOAYKTHl HX NepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOIOTMYECKH BaXKHBIX BELIECTBAX:
KHUpax, Oelkax, YriaeBoJaXx — M HMX pPOJM B JKU3HM 4YelloBeKa. MarepuaiabHOE E€IMHCTBO
OpPraHUYECKHUX U HEOPTaHUUECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, MOJY4YEHHE MU NPUMEHEHHE.
Coenunenuss kpemHusi B npupone. OOmme mnpencraBiaeHuss o0 okcuae kpemuusa (IV) u
KpeMHMEBOH kucioTe. CUIIMKAThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkneiume
CTpOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, I[eMEHT, OeToH, jkene300eToH. IIpobiembl
0€3011aCHOT0 MCIIOJIb30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3yueHHe 00paslloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KayeCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI W HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpakarolmue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEJUHEHUIl (BO3MOXKHO
HCIIOJIb30BAaHNE BUJIEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3lamMH XJIOpPHUIOB (TaJOreHH]IOB),
O3HAKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSAMH (BO3MOXHO HCIOJIb30BAHUE
BUZieOMAaTepUalioB), HaOmoAeHHWEe mpouecca OOyrJIMBaHMS — caxapa IOjA  JeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOThI, U3y4YEHUE XUMHUUYECKHUX CBOMCTB pa30aBieHHON CcepHOMU
KHCJIOTHI, IIPOBE/IEHUE KAYeCTBEHHON peakuuu Ha cyiab(paT-WOH U HaOJIOJIEHHE NpH3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3NUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa U UX COeAMHEHHM
(BO3MO’KHO HCIIOJIB30BAHHME BHJIEOMATEPUAOB), 00pa3laMu a30THBIX U POCchOpHBIX YAOOpEHUI,
NOJydeHHe, coOupaHue, paclo3HaBaHME M H3y4eHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KayeCTBEHHBIX peaKkIMi Ha HOH aMMOHHMS U (ochaT-uOH U H3Y4YEHUE MPHU3HAKOB UX
MPOTEKaHHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THON KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJIb30BaHUE BHUIEOMATEPHUATIOB), M3YYEHHE MOJENeH KPHUCTAIIIMUECKUX PEIETOK aiaMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MPOIECCOM aAcopOIMu pPacTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOra3a, NOJIy4eHUe, COOMpaHue, paclo3HaBaHue
U U3y4YEHHE CBOWCTB YIJIEKHUCIIOIO rasa, MpOBEJEHHE KayeCTBEHHBIX peakiMii Ha KapOoHAT U
CHIIMKAT-UOHBl M W3YYCHHWE TPU3HAKOB HX TNPOTEKAHUS, O3HAKOMIICHHE C MPOAYKUIUEH
CHJIMKAQTHOM IPOMBIIUIEHHOCTH, pEIIeHUE 3KCIEPUMEHTANbHBIX 3a7ay 1Mo TeMme «Baxueilmue
HEMETAaJUIbl U UX COSUHEHHSD.



MeTa/iibl M X COETUHEHUS

OOmass xapakTepUCTHUKA XHUMHUYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU WX
nonoxxeHus B [lepuoandeckon cucreme xumuueckux sneMeHToB . . Menaeneesa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckass CBfA3b M METAJUIMYECKas KpUCTaJuIMuecKas
pemérka. OJIEKTPOXUMHUYECKUH psAJ HanpsHKeHUM MeTauioB. PU3MYECKHE M XUMHUYECKHE
cBoicTBa MeTaiuioB. OOmue crnocoObl MoydeHuss MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUIN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILIICHHOCTH.

[[lenounble MeTasuIbl: MOJIOXKEHHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB 1.
N. MenpneneeBa, cTpoeHHE MX aTOMOB, HaxOXAeHUE B npupone. Puznueckue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayus). OKCUAbI U TUIPOKCUIBI HATpHs U Kanus. [Ilpumenenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHUII.

[[lenoyHO3eMENBHBIE METAUIBl MAarHU M KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHHME MX aTOMOB, HAaXO0XJICHUE B
npupoge. Ousnyeckne 1 XMMHUYECKHE CBOMCTBAa MarHus M Kajbplusa. BaxHeiline coelnHEHHs
KanbIus (OKCHII, TUIPOKCU, cor). JKECTKOCTD BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHMI: TonokeHHe B Ilepuoanyeckoil cucrteMe XumMudeckux syemeHtos JI. .
MeHneneeBa, CTpOCHHE aTOMa, Hax0XJeHUE B npupone. Gusnyeckue U XMMHUYECKHE CBOICTBA
anmroMuHuSA. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMHIHHS.

Kenezo: mnonoxenue B Ilepuognueckoil cucreme XumMudeckux s3nemeHtoB J[. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXJieHue B npupoje. Gusndyeckue U XMMHUYECKHE CBOICTBA
xene3a. Okeuapl, ruapokcuasl u conu xkenesa (II) u xemesa (III), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIABOB, WX (DU3UYECKHUMH CBOHCTBAMH,
W3Y4YEeHHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJNB30BAHHE BHUACOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KalbIUsl U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BHJICOMATEpPHAJIOB), HMCCJIECIOBAHHE CBOMCTB >XECTKOM BOJbI, Ipollecca TOPCHHs JKeje3a B
Kucnopoae  (BO3MOXKHO — HCIOJb30BAaHHE  BUJCOMATEPHANIOB), MPU3HAKOB MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HAa MOHBI: MarHus, KalblUs, AIFOMUHUS, [IMHKA, *kene3a (II) u xenesa
(IIT), meam (I1), HaOmroAEHUE W OMUCAHUE TIPOIIECCOB OKPAIIMBAHUS TJIAMEHW MOHAMHU HATPHS,
Kalusl U Kaiblus (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHANIOB), UCCIeI0BaHUE aM(OTEPHBIX
CBOMCTB TMJIPOKCHJIA aTFOMUHUS U THUJIPOKCHUA [IMHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelue MeTauibl U UX COSUHEHUS».

XuMus U OKpPY’Ka0Ias cpeaa

BemectBa u Matepuaibl B MMOBCETHEBHON JKM3HHU YelIOBeKa. be3omacHoe MCIoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis mpu XUMHUYECKHX OXOTax U
OTpAaBJICHUSIX.

XuMUYecKoe 3arpsi3sHEHHE OKpYKarolllel cpe/ipl (MpeaeabHas JOMycTUMasi KOHIEHTpalus
Beniects, nanee — [1/1K). Poiap XxumMuu B penieHuu 3KOJOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzamust MexXnpeaAMETHBIX CBS3EH MPHU M3YUYEHUU XUMHUHU B 9 KIlacce OCYIIECTBIISCTCS
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX T[OHSATUH, TaK U TOHATHIA,
SIBJISIFOLLIMXCSL CHCTEMHBIMU JJI1 OTAENIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.



OOmue ecTecTBCHHO-HAYYHBIC IIOHATHS: HAYYHBIH (akT, TUHOTE3a, 3aKOH, TEOpH,
aHaJ M3, CHHTE3,  KIacCU(pHUKAUus, NEPUOAMYHOCTh,  HAOJIONEHHE,  SKCIEPHUMEHT,
MO/JICTMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 2(PPEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

®usnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIHJ, H3O0TOIIHI,
palMOaKTHBHOCTb, MOJICKYJa, JJICKTPUYECKUH 3apsja, MPOBOAHUKH, IIOJYIIPOBOJHHKH,
IVAJIEKTPUKY, (POTOIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBA, TIas,
pacTBOp, PacTBOPHMOCTh, KPHUCTAJUIMYECKas peIIETKa, CIUIaBbl, (pU3WYecKue BeIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUUECKOE TPOCTPAHCTBO, TUIaHETHI, 3BE311b1, CONHIIE.

buonorus: ¢otocunTes, apixanue, 6uocepa, 3KOcHCTEMAa, MUHEpaJIbHbIE YIOOpEHMS,
MHKpPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJBI, IIOJIC3HBIC
HCKOIIaeMbIe, TOILTHBO, BOJTHBIC pecypchl.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBLI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3ylbTaThl OCBOEHHUS MPOrPAaMMBI OCHOBHOTO OOIIETO 0OO0Opa3oBaHUs
JOCTUTAIOTCS B X0J1¢ OOYYCHHS XUMHUHU B CIMHCTBE YICOHOW M BOCIIUTATEIIBHOMN JCATCIEHOCTH B
COOTBETCTBUM C  TPAIUIHOHHBIMH  POCCHUCKHMH  COLMOKYJIBTYPHBIMH ¥  JIYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MPaBHJIAMA M HOPMaMH TOBEJACHUS U
CIIOCOOCTBYIOT TIPOIECCaM CaAMOITO3HAHUS, CAMOPA3BUTHS M COITUATN3AINN 00yJaIONTUXCS.

JIMYHOCTHBIE PE3yabTaThl OTPAXKAIOT TOTOBHOCTH OOYYAKOIIUXCS PYKOBOJCTBOBATHCS
CUCTEMOU TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMH M pACIIMpPEHUE OIbITa JCATCILHOCTH Ha e
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpUOTHYECKOr0 BOCTIUTAHMS:

IIEHHOCTHOTO OTHOIICHHSI K OTEYCCTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H HAYIHOMY
HACJICINI0, TIOHUMAaHHs 3HAYCHHsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(OpPMAIMEH O MEePeAOBBIX AOCTHKCHHUSIX M OTKPBITHUSIX
MHPOBOH M OTEUECTBEHHOW XMMHH, 3aHHTCPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHUS:

MPEJICTAaBICHUS O COLMAIBHBIX HOpPMax M MpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHWHA B
KOJIJIEKTUBE, KOMMYHHUKATHBHOW  KOMIIETEHTHOCTH B 00IIIECTBEHHO MIOJIC3HOM,
y4eOHO-UCCIIeIOBATEIbCKOM, TBOPYECKOH W JPYrUX BUAAX JACSITEILHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JICATEIIEHOCTH TPH BBIIIOJHEHUN YUEOHBIX, ITO3HABATEIILHBIX 3a/1a4,
BBITIOTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB, CTPEMIICHUS K
B3aMMOITOHUMAHHMIO ¥ B3aWMOIIOMOIIHM B IPOIECCE ITOW ydeOHOW IESATCIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEICHHE W TIOCTYIKHM CBOMX TOBAPHILNEH C TMO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUA:

MHUPOBO33PDCHUYECKHE  MPEJICTABICHHWS O  BEIIECTBE W  XHMHUYECKOH  pEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKA M COCTABISIONIUE OCHOBY JUISI
MOHMMAHMsI ~ CYIIHOCTH HAay4yHOW KapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJBI, B3AMMOCBA3SIX YEIOBEKa ¢ MPUPOHON Cpesoid, 0 ponu
XUMUH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HAlpaBJICHHBIC Ha IIOJIyYCHHE HOBBIX 3HAHUH IO XUMHH,
HeoOxXonuMble i OOBSICHEHUs HAONIOAAeMbIX TIPOIECCOB W SBICHHUM, MO3HABATEIHHOM,
WH(OPMAIIMOHHON W YUTATEILCKON KYJIBTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYITHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpec K OOY4eHHI0 M MO3HAHMIO, JIF0OO3HATENBbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON U MCCIIEIOBATEIBCKON JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY
HATPaBJICHHOCTH U YPOBHS O0YYCHHUS B JATbHEUIIIEM;

4) popMupoBaHusi KYJbTYPbl 310POBbSI:

OCO3HAHHE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HH, OCO3HAHUE IOCICACTBHA W HEMPHITHE BPEIHBIX
NpUBBIUCK (YHMOTPEOJICHUSI aJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIIOACHUS



mpaBmwl 0€30MaCHOCTU MPHU OOpallleHUHd C XMMHYECKHMMM BEIeCTBAaMU B OBITY M peajbHOU
KU3HU;

5) Tpy/A0BOr0 BOCIIUTAHMS:

MHTEpEeC K MPaKTHYECKOMY M3YyUeHHUI0 Mpodeccuil U Tpyaa pa3inyHOro poja, yBaXKeHHe K
TpyAy W pe3yiabTaTaM TPYAOBOW JESITENbHOCTH, B TOM 4YHUCJIE HAa OCHOBE NPUMEHEHUs
MPEIMETHBIX 3HAaHWK TI0 XWMHH, OCO3HAHHBIM BBIOOp WHIWBUIYATbHOW TPACKTOPUU
MPOJOJKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEeUHONH NpoQecCUOHATBHON AEATENbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHI, TOTOBHOCTH aJIalITUPOBATHCS B MPO(ECCHOHATLHOM Cpelie;

6) DK0JIOTHY€eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11e1ecO000pa3Hoe OTHOIICHWE K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHMMaHHE IIEHHOCTH 370pOBOr0 U Oe30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOJIEHHUS MPaBMI 0€30MacHOTO MOBEACHUS MPU padOTe C BEIIeCTBaMH,
a TAK)KE€ B CUTYAILUAX, YTPOKAIOLIUX 3JOPOBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MONydyaeMble NPU HM3YYCHUM XUMHHU, ISl PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOJHON CPEIOH, ISl TOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbl, OCO3HAHHUS IJI00ATIbHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTe MX pelieHus
MOCPEJACTBOM METOJIOB XUMHUU, FKOJIOTHYECKOI'0 MBIIUICHHS, YMEHUsI PYKOBOJCTBOBATbCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLIUAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampenMeTHBIX pe3yJIbTaTOB BBIICISIOT 3HAYUMBIC 171 (HOPMUPOBAHUS
MHPOBO33pEHHUs OOILICHAYYHbIC MOHATUS (3aKOH, TECOpHSs, MPUHIUI, THUNOTe3a, (akT, cUCTeMa,
MPOLIECC, PKCIEPUMEHT U APYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeIMeTax M MO3BOJISIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
LEJOCTHOM HAayyHOW KapTHMHE MHpa, U YHHBEpcajbHble ydeOHbIe NEeHCTBUS (MIO3HABAaTEIbHbIC,
KOMMYHHUKATHBHBIC, PETYISTHUBHBIE), KOTOpblE oOecrnednBaroT (HOPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUIAHUPOBAHUIO M OCYIICCTBICHUIO YU€OHOH JACATEIHLHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornyeckue 1efcTBUA:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS NPH OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICI XUMHUYECKUX TOHATHNA (BBLACNATh HMX XapakTepHble MpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSAMH), UCIIOIH30BATh MOHSATUS JIJIsi OOBSICHEHUS
OTIeNbHBIX (DaKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS KIacCHPHUKAIUU
XUMUYECKHUX BEUIECTB M XMMUUYECKUX PEAKIUH, YCTAaHABIMBATh IPUUMHHO-CIICICTBEHHbBIE CBS3U
MEXIy 00BEKTaMH U3YUYCHHUsI, CTPOUTH JJOTUUECKHUE PACCYKACHUS (MHAYKTUBHBIC, 1€TYKTUBHbIE,
10 aHAJIOTUH), JIEJIaTh BBIBOBI U 3aKIIIOUEHUS;

yYMEHHE MPUMEHITHh B IMpOIecCce MO3HAHUS MOHATHS (IIPEIMETHBIE U METampeaMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH LIMPOKO
NPUMEHSEMbIE B XMMHHU MOJICIbHBIE MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMHYecKast (opMylia W ypaBHEHHUE XHUMHUYECKOW peakluu — TPU PEHIeHHH Yy4eOHO-
MO3HABATENBHBIX 3a/4a4, C Y4YETOM OHTHUX MOJEIBHBIX MPEJICTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICJICTBEHHBIC CBS3H U
MIPOTUBOPEYUS B U3yUAEMBbIX IIPOLIECCAX U SABICHUSIX.

basoBbie ucciieoBare/ibCKue AeHCTBUA:



YMEHHUE HCIOJIb30BaTh IIOCTABJICHHBIE BOIPOCHl B KAa4eCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaK’kKe B KauyecTBE OCHOBBI JUI1 (OPMUPOBAHUS TUIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

NpUOOpEeTeHne OIbITa MO IUIAHWPOBAHHUIO, OPraHU3alMM U IPOBEACHUIO YYECHHUYECKUX
HKCHEPUMEHTOB, YMEHHE HA0JI0aTh 32 XOJIOM MPOLIECCca, CAaMOCTOSITEIbHO IPOTHO3UPOBATE €r0
pe3yibTat, (GopMyIHpoBaTh O00OOMICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOTO OIBITA,
HCCIIEIOBAHMS, COCTaBIATh OTUYET O MPOJIEIaHHON paboTe.

Padora ¢ undopmanmeii:

yYMEHHUE BBIOMPATh, aHATH3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3TMYHBIX BUIOB
1 GOpM IpeJICTaBICHUs, TOJYyIaeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs JINTepaTypa
XUMHAYECKOTO COJICp)KaHUs, CIpPaBOYHbIE TmocoOus, pecypchl HWHTepHETa), KpUTHUECKH
OLIEHUBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE NPUMEHSTh Pa3IUuHble METO/IbI U 3aIpPOChl IIPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUS! yIEOHBIX U TO3HABATEIBHBIX 33/1a4
OIpeNIeIEHHOr0 TUIA, MPUOOpETeHHEe omblTa B 00JaCTH HCHOJIb30BAHUSA HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBJIAJCHUE KYIbTYPOl aKTUBHOI'O MCIIOJIb30BAHMS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (opMy mpencTaBiIeHHS
nHGOpMAllMM U WUIIOCTPUPOBATH pEIlaeMble 3aJayd HECIOKHBIMH CXEMaMH, JHarpaMMaMy,
apyrumu popMamu rpaguky U ©X KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh M aHAIU3UPOBATh B IIpoliecce y4yeOHOM M MCCIe0BAaTENbCKON
NEeSITeTbHOCTH UH(OPMAIIHIO O BIMSHUU MPOMBIIIUIEHHOCTH, CEIbCKOT0 X03IHUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYKAIOMIeH IPUPOTHOH CpeIb.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC y4eOHbIE 1eiiCTBUA:

YMEHHUS 3aJaBaTh BOINPOCHl (B Xoe Juanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
o0cyxmaeMoii TeMbl, (HOPMYIHPOBATH CBOM TPEUIOKEHUS] OTHOCHUTEIIHHO BBITIOJTHEHUS
IIPEI0KEHHON 3a1auH;

YMEHUS MPEACTABIATh NOTYYSHHbIE PE3yIbTaThl IO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
W TIHCBMEHHBIX TEKCTaxX; JeNaTh TPE3CHTANUI0 pPE3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCHEepUMeHTa (JJa0OpaTOPHOIO ONbITa, J1AOOPaTOpPHOM pPabOTHI MO HCCIEIOBAaHUIO CBOWCTB
BEIECTB, YUEOHOTO MPOEKTA);

YMEHUS y4eOHOIro COTPYJHHMUYECTBA CO CBEPCTHHKAMU B COBMECTHOM ITO3HABATEIbHON U
HCCIIEIOBATENILCKOM JEATEIbHOCTH NPU PEIIEHUH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE ydéra
OOIIMX WHTEPECOB M COTJAcOBaHUs MO3UIUH (00CYXIeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYPMBbD», KOOPIAMUHAIMA COBMECTHBIX JEHCTBUMH, ONpeeeHe KPUTEPUEB 10 OLIEHKE KauyecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe YHMBepcaabHble yyeOHbIe AeiicTBUS:

YMEHHUE CAaMOCTOSITENIBHO OMNPEAEATh eI AeSTeIbHOCTH, IUIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJHMPOBATh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BHIOMPATH
HanOonee d(pPexkTUBHBICE CHOCOOBI peIIeHUs Y4YeOHBIX H  ITO3HABATECJBHBIX  3ajady,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHPOBATH NMPEAJIOKEHHBIM aJrOPUTM JIEHCTBHHA NpHU
BBIMIOJTHEHUH 33/IaHUil ¢ y4€TOM IMOJydeHHUs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHE MOJYYEHHOIO pe3yibTaTa 3asBICHHOM LienH,
YMEHHUE UCIIOB30BaTh U aHATM3UPOBATH KOHTEKCTHI, MIPeAsiaraéMble B YCIIOBHM 3aJaHHM.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJCpPXKAHUA,
YCTAHOBJICHHOTO JaHHOM (exnepanbHO pabodeil NporpaMMoid, BBIAEISIOT: OCBOCHHBIC



o0yyaroIlMMHUCST Hay4Hble 3HAaHUS, YMEHUS M CIOCOOBI JeHCTBUH, cnenuduyeckue A
MpEeaIMETHON 00nacTh «XuUMHs», BUIBl JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIPETAINH, TPEOOPa30BAaHUIO U TPUMEHEHHUIO B PA3JIUYHBIX YICOHBIX U HOBBIX CHTYaIIUsX.

K xoHnmy oOyuenus B 8 kijacce mpeiMETHBIE pe3yNlbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUI:

PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKHX MOHSATHI: aTOM, MOJIEKYyJa, XUMUIECKUN
AJIEMEHT, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpOAHAA H
HEOJIHOPO/HAsA), BAJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHash Macca, MaccoBas J0JIi XHUMHYECKOIro
AJIEMEHTAa B COEJUHEHHM, MOJIIPHBIM O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COIIb,
ANEKTPOOTPHULIATEILHOCTD, CTENEHb OKUCIICHHSI, XUMUYECKasl peaklys, KJIacCUpUKaIusI
peaKIMii: peakuyi COeAMHEHMs], peaKLu Pa3IoKEeHHs, PEaKIMK 3aMEILEeHUs, PEeaKIU
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHIE PEaKIMH, TETNIOBOM dPQEeKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIN CJIOM aToma, aTOMHas OpOMTaj b, PaguyC aToMa, XUMHUYECKas CBS3b,
HOJISIpHAs M HENOJsIpHAs KOBAJEHTHAs CBA3b, MOHHAS CBsI3b, WOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHLEHTpallKs) B pacTBOPE;
WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMMYECKUX TOHSATHH U NPUMEHSATH 3TH
MIOHSTHS TIPU ONIMCAHUH BEIIECTB U MX MPEBPALCHHIA;

UCMOJIb30BaTh XMUMHMYECKYI0 CHUMBOJMKY JUJIsl COCTaBiIeHHMS (OpMYIT BELIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUH;

OIpeNieNiATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OMHAPHBIX COCJAMHEHHSIX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, IMPHHAUICKHOCTh BEIIECTB K
OnpesieIEHHOMY KJlacCy COeIMHEHMH 1o QopMmyiaMm, BHJI XUMHYECKOW CBS3U
(xoBaJIeHTHasi M1 MOHHAs) B HEOPraHUYECKUX COCIUHEHUSX;

packpbiBath cmbici Ilepuonuueckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh
NOHUMaHHUE TMEPUOANYECKON 3aBUCHMOCTH CBOWMCTB XMMHYECKHX JJIEMEHTOB OT HX
nosockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAaHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HUs, 3aKOHa ABOTaJipo;
ONHKCHIBATh M XapakTepu3oBaTh TabmmuHyto ¢Gopmy Ilepromndeckoit cucTeMbl
XMUMUYECKHX 3JIEMEHTOB: pa3iMyaTh MOHATUS «TJIaBHas moArpynmna (A-rpynma)» u
«mobounast noxarpynna (b-rpymma)», manele ¥ OOJbBIIME TNEPUONBI, COOTHOCUTH
0003HaueHus1, KOTopble uMeroTes B Tadmuue «llepuonnueckas cucremMa XMMHYECKHX
anemeHToB J[. Y. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsia sapa, oO0liee 4YHCIO BJIEKTPOHOB U
pacrpesielieHne UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaccu(UIMpPOBaTh XUMHYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BEIIeCTBA, XUMUYECKUE
peakiuu (10 YMCIy M COCTaBy Y4YacCTBYIOLIMX B PEAKLMU BEILIECTB, N0 TEIJIOBOMY
sdpdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB Pa3TMYHBIX
KJIAacCOB, IMOATBEpXkJas ONHCAHHWE MpPUMEpPAaMU  MOJIEKYISIPHBIX  YpaBHEHHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKITHIA;

MPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MTPOTEKAHHUS XUMUIECKHIX MPEBPANICHAN B PA3JIMUHBIX YCIOBHSX;
BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 1o (popMyIie COeTMHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKON PEeaKLny;



MPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AEATENbHOCTH — aHAJIW3 U CHUHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AIMI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JIJI1 M3YYEHUS CBOMCTB BEIIECTB U XMUMHUYECKUX pPEaKIIUH,
€CTECTBEHHO-HAy4YHbIE METOJbl  IO3HaHUsA —  HaOIoJcHUuE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEeasIbHBINA U MBICJICHHBIN);

CleloBaTh TMpaBWIaM TIOJb30BAaHUS XUMHUYECKOW TMOCYyIoi U  J1abOopaTopHBIM
o0opyIoBaHHEM, a TaK)Ke MpPaBWJIAM OOpaIleHHs C BEIICCTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOAA M KHCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB € OMPEAECIEHHON MacCOBOM JOJIEW paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBATH
Y MPOBOJIUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCIIOT C TIOMOIIIbIO HHIUKATOPOB (JTAaKMYC, PeHOIPTaICnH, METUIIOPAHXK U APYTHUE).

K konny oOydeHus B 9 KJjacce npeaMeTHbIE pe3yiabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSI YMEHHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IMOHSATHI: XUMUYECKHH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEIECTBO, CJI0KHOE BELECTBO, BAJIEHTHOCTD,
ANIEKTPOOTPULIATEILHOCTh, CTENEHb OKUCIICHMS, XUMUYECKass peakuus, XUMHUYECKas
CBsI3b, TETUIOBOM 3(PEKT peakiuu, MOJb, MOJSPHBIM 00BEM, pacTBOP, IJICKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIMTUYECKAs JUCCOLMAIMs, peakIUH HOHHOIo OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble W HEOOpaTUMBbIE PpEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLWH,  OKUCIHUTEIb,  BOCCTAHOBUTEIbD,
OKHCIICHHE€ ¥ BOCCTAaHOBJCHHE, aJUIOTPONHs, aM(pOTEpPHOCTb, XHUMHYECKas CBS3b
(koBaJleHTHasi, MOHHAs, MeTa/lInyecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, TMpeneabHO JOMmyCcTUMas
koHueHrtpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUH M MPUMEHSTH 3TH
MOHSITHS IIPU ONIMCAHUM BEILIECTB U UX IPEBPALLECHUI;

UCIIONIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBieHHs (OpMysd BeIIeCTB U
YPaBHEHUN XMMUYECKUX PEaKIUH;

OTpeeNATh BaJeHTHOCTh M CTENEHb OKHUCJICHHA XUMHUYECKHX OJJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOIO COCTaBa, IMPHUHAJJIEKHOCTh BELIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH Mo Qopmysiam, BUI XUMUYECKOW CBs3U (KOBaJCHTHAas, WOHHAf,
METaJlJIn4YecKasi) B HEOPraHWYECKUX COEIMHEHHUAX, 3aps] HOHA IO XMMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COECTUHEHHH, THUI
KPUCTAITMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuonnueckoro 3akona . . MeHneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo dopmy [leproanueckoit
CUCTEMBI XMMHMUYECKHMX 3JIEMEHTOB: pa3jinyaTh IOHATUS «IJaBHas noiarpymnmna (A-
rpynna)» u «mnobounass mnoarpynmna (b-rpynma)», Mansle U OOJbIIME TEPHOJIBI,
COOTHOCUTb 0003Hau€HUs, KOTOpblE HUMEIOTCS B IEPUOAMYECKOW Tabiume, C
YHUCJIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsij sapa, o0Ilee YUCiIo IEKTPOHOB U paclpeielieHUe UX M0 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWMCTB 3JIEMEHTOB M HX
COEIMHEHUH B Ipenenax MajiblX MEPUOJIOB M TJABHBIX MOATPYHI C YYETOM CTPOCHUS
UX aTOMOB;



KJIacCU(UIIUPOBATh XUMHUYECKHUE AJIIEMEHTHI, HEOPTaHUYECKHE BEIeCTBA, XUMHUYECKUE
peakiuu (10 YMUCIYy U COCTaBY YYacCTBYIOIIMX B PEAKIUU BEUIECTB, IO TEIUIOBOMY
s dexTy, Mo NBMEHEHHUIO CTETIEHEeH OKUCIIEHUS XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIMMEe H crnenuUUecKue XUMHYECKHE CBOHCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasi OMTMCAHUE MMPUMEPAMH MOJICKYISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JICKTPOJUTHYECKON JUCCOIMAIIMN KUCIIOT, EI04YeH U COoJeH,
MOJIHBIC U COKpAIIEHHBIC YpaBHEHUS peaklnii MOHHOTO 0OMEHa, YpaBHEHHS pEaKlui,
MOATBEPXKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEACTBOM
COCTaBJICHUS AJICKTPOHHOTO OajaHca 3THX PEaKIInii;

MIPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTU OT UX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO DJIEMEHTa 10 (hopMyJie COSTMHEHHUSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOMN peaKkuu;

coOJIfoaTh TpaBWJIA TIOJB30BAaHUS XUMHUYECKOM TMOCYJI0M W Ja00OpaTOPHBIM
o0opymoBaHHeM, a Takke MpaBuia OOpallleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYSHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIEKUCIIOrO ra3a);

MIPOBOJIUTh PEAKIINH, MOITBEPKIAONTNE KAUECTBEHHBIM COCTaB Pa3JIMUHBIX BEIIECTB:
pacmo3HaBaTh OMNBITHBIM MYTEM XJIOPHUI-, OpOMHI-, MOAWUI-, KapOoHat-, (ocdart-,
CWJIMKAT-, Cyab(}ar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS ¥ WOHBI HW3YYCHHBIX
METaJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AEATEIBHOCTH — aHAJIM3 U CHUHTE3,
cpaBHEHHE, O0000IIEHNWEe, CHCTEeMATH3allMi0, BBISIBJICHUE MPUYHMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YYEHHS CBOWMCTB BELIECTB M XMMHUYECKHUX PEaKLUW, €CTECTBEHHO-
Hay4yHbIE METOABl TO3HAHWS — HAOMIOJCHHE, W3MEPEHHE, MOJCITUPOBAHKE,
AKCIIEPUMEHT (PEaTbHBINA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Koau4yecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u duaekTpoHHbie (undpoBbie)
n/n TeM NMPOrpaMMbl Bcero Konrposembie Hpakrueckue o0pa3oBaTe/ibHbIE PeCyPChI
padoTsI padoThI
Pa3pea 1. [lepBonayajibHble XUMUYeCKHEe TIOHATHS
Xumus — BaxkHast 00J1acTh
1 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [IOK
MPAaKTUYECKOU NEeATETbHOCTU https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemrectBa 1 xXuMu4ueckue 15 | 0 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 20
Pa3nea 2. Baxkneiimme npeAcTaBUTeIM HEOPraHU4eCKUX BellecTB
)1 Boznyx. Kucnopon. [lonsitue 6 0 0 bu6nunorexa LIOK
00 okcugax https://m.edsoo.ru/7f41837¢c
)9 Bonopoa.Ilonstue o kucinorax g 0 | bubnnorexa [IOK
U COJISIX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 | bu6nuorexa LIOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 | | bubmmoreka [IOK
HEOPraHMYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznea 3. Ilepnoanueckuii 3axkon u [lepuoanueckas cucrema xumudeckux 1emeHToB JI. U. MengeneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHBIE peaknuun




[Iepuoauueckuii 3aK0H U
[Tepuoauueckas cucrema

3.1 XUMHYECKHX 31eMeHToB 1. 1 7 bubmmorexa LIOK
' T https://m.edsoo.ru/7f41837¢
Mennene-eBa. Ctpoenue
aToma
XuMU4ecKas CB3b. BuGmorexa [IOK
3.2 OrucurensHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTEIIBHBIC PEAKIIUN
bu6nunorexa LIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837¢c
but6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KonuuecTBo yacoB JIEKTPOHHBIE
HaumeHoBaHue pa3aesoB U TeM uu(poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NporpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo 1 XMUMHYecCKHe peaKIIuH
[loBTOpEeHue u yriyoneHue 3HaHUN bub6mmorexa LIOK
1.1 5 1 0
OCHOBHBIX pa3JieioB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUUYECKUX 4 0 0 bubmuorexa [JOK
' peaxkuuit https://m.edsoo.ru/7f41a636
DIEKTPONUTHYECKAsT JUCCOIHALIHS. bubnmoreka [IOK
1.3 8 1 1
XHUMHUUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nea 2. HemeTanibl M UX COeIMHEHUS
1 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 0 | bu6nuorexa LIOK
' anemeHToB VIIA-rpymmebl. ["agoreHns https://m.edsoo.ru/7f41a636
06
22 aneverron VIApynma Copan et 6 0 o | bromorexalloK
' PYTHIRL TP https://m_edsoo.ru/7f41a636
COEJIMHEHUS
. Obmas xapit;iepncmxa );I/IMI/I‘I(;CKI(/;X ; ) 1 BuGmorexa LIOK
' DJICMEHTOB ¥ A-TPYIHIBL. A30T, QOCHOP H X https://m.edsoo.ru/7f41a636
COEJIMHEHUS
24| sacwermon IV Aspym. Yosspons ; 1 , | DubwomexliOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS
Hroro no pazgeny 25




Pa3nea 3. MeTaliibl M MX COeANHEHU A

31 06 . 4 but6mmoreka [IOK
’ HIHE CBOMCTRA METATLIOB https://m.edsoo.ru/7f41a636
19 B . 16 bubnmoreka [IOK
. AKHEHIITNE METAJUIBI M KX COCIUHCHUS hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3zpnen 4. Xumus u okpy:xamomas cpeaa
41 B 3 but6mmorexa [IOK
. eIIeCTBa U MAaTEPUAIIbl B )KU3HU YEJIOBEKA hitps-/m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 but6mmoreka [IOK
CSCPBHOS BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoandecTBO 4acoB

KonTpoasn
Bcero HbIe

padoThbI

IIpakTHyeck
ue padoTbl

Hara
U3yYeHUs

DJIeKTPOHHbBIE
uudposbie
o0pa3oBaTeibH
ble pecypchl

[Ipenmet xumuu. Ponb XMMUH B )KM3HH YEJIOBEKA.
Tena u BeecTBa

Ilonsarue o MCTOJax IMO3HaHUA B XUMHNU

[Ipaktrueckas padorta Ne 1 «IIpaBuna paboTs B
nabopaTopuu ¥ MPUEMBI 0OpaIeHHs ¢ 1Tab0PaTOPHBIM
000pyIOBaHUEMY

Uuctele BemecTBa U cmec. CriocoObl pasaeneHus
cMecen

[paktuyeckas padora Ne 2 «Pa3nenenue cmeceit (Ha
IpUMepe OUYUCTKH MTOBAPEHHOM COJIN)»

ATOMBI 1 MOJICKYIJIbL

XUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI)
XUMHYECKHUX 3JIEMEHTOB

IIpocTble U CIOXKHBIE BELIECTBA

ATOMHO-MOJ'ICKYJ'IHpHOG yYuceHue

10

3aK0H IMOCTOSHCTBA COCTaBa BENIeCTB. XUMHUUECKas
dhopmyna. BageHTHOCTh aTOMOB XUMHUYECKHUX
DJIEMCHTOB

11

OtHocuTenbHas aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHas Macca

12

MaccoBas 011 XUMHYECKOI'0 JIEMEHTa B

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d210c




COCIUMHCHNI

13 KommuecTBo BemectBa. Moisb. MosispHas Mmacca

14 DU3NYECKUE U XUMUYECKHUE ABIEHUA. XUMUYECKAs
peakius

15 [Tpu3Haky U yCIOBHS MPOTEKAHUS XUMUYECKUX
peaxkuuii

16 3aKOH COXpaHEHHUS MACChl BEIIECTB. XUMUUYECKHE
ypaBHEHUS

17 Boluucnenus koamdecTBa, Macchl BEILIECTBA 110
YPaBHEHUSIM XMMHUYECKUX peaKIni

18 Krnaccugukanms XuMu4eckux peakiuii (CoequHeHus,
pasnoKeHusl, 3aMEIICHUs, 00MEHA)

19 M. B. JIoMOHOCOB — yU€HBIM-IHIIUKIIONIECIUCT.
O000111eHrEe U cCUCTEMAaTU3AM 3HAHUI

20 KonTponbhas pabora Nel no Teme «Bemecta u
XUMHUYECKUE PEAKIIHI

)1 Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopon
— 3JIEMEHT U IpocToe BemlecTBo. O30H

2 duznyueckre 1 XUMHUIECKUE CBOMCTBA KHCIOpOa
(peakuuu oxucienus, ropeane). [lonstue 06 okcumax

3 CrniocoOsI mostydeHus: KUCIopo/ia B 1abopaTopuu U
MPOMBIIIIEHHOCTH. [IpumMenenne kuciopoaa
TennoBoii 3 PexT XUMUIECKON pEeaKIuu, TOHITHE O

24 TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U
SHIOTEPMHUUYECKUX PEAKIIMIX

)5 TomumBo (HedTh, yrob 1 MeTaH). 3arps3HeHUE
BO3/lyXa, CIIOCOOBI €T0 MpeI0TBPAILEHUS

26 [TpakTraeckas padora Ne 3 mo Teme «llonydenne u




CO6I/IpaHI/IC KHCJIOpOJa, U3YUCHUEC €TO CBOMCTBY

Boopos — 37eMEHT U MPOCTOE BEIIECTRO.

27
Haxoxzaenue B npupoe

)3 @u3nyecKne 1 XMMUYECKHE CBOMCTBA BOJIOPOAA.
[Ipumenenue Bonopoaa

29 [TonsiTHE O KMCHOTAX U COIAX

30 Crioco0bI mosTydeHust BOOPOIa B 1a00paToOpuu

31 [IpakTraeckas padora Ne 4 mo Teme «Ilonyuenue u
coOupaHue BOAOPO/Ia, U3yUEHUE er0 CBOMCTB»

32 Mosipabiii 00bE€M ra3oB. 3aKOH ABOTaIPO

33 Brruucienus o0bpEMa, KOIHYSCTBA BEIICCTBA ra3a 1o
€r0 U3BECTHOMY KOJIMYECTBY BEILIECTBA WIH 00BEMY

34 Brruncnenus 00EMOB ra3oB MO YPaBHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOLICHH ra3oB

35 dusnyeckre U XUMHUYECKHE CBOMCTBA BOIbI

36 CoctaB ocHoBaHui. [ToHsTHE 00 MHIMKATOPAX
Bona kak pactBopurens. HacelieHHbie 1

37 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas 10751 BEIIECTBA
B pacTBOpe
[Ipaktuyeckas padora Ne 5 mo teme «lIpurorosienue

38 pacTBOPOB C OMPEICTIEHHON MacCOBOM JI0JIEeH
pacTBOPEHHOTO BEIIECTBA»

39 KonTponbhas padora Ne2 no teme «Kuciaopon.
Bonopoa. Boga»

40 Oxcupl: cocTas, Ki1accuuKalys, HOMEHKIaTypa

A1 [Tonmyyenue u XUMHYECKUE CBOMCTBA KUCIOTHBIX,

OCHOBHBIX ¥ aM(OTEPHBIX OKCHUIOB




42 OcHoBaHMsI: cOCTaB, Ki1accuuKaIys, HOMEHKIaTypa 1

43 [Tonydyenune n XuMHUYECKHE CBOMCTBA OCHOBaHUI 1

44 Kucnotel: coctas, kiaccudukaiys, HOMEHKIATypa 1

45 Ilony4yenue u XMUMUYECKUE CBOMCTBA KUCIIOT 1

46 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI OTy4YeHUS, 1
XUMHYECKHUE CBOMCTBA
[paktudeckas pabora Ne 6. Pemenue

47 SKCHEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHbIE 1
KJIACChl HEOPTraHUYECKUX COEIUHEHUI

43 ['enetnueckas cBA3b MEXKIY KiaccaMu |
HEOPraHMYECKHUX COEIUHEHHM

49 O06o00611eHre U cucTeMaTu3alus 3HaHU! 1

50 Kontponbnas padota Ne3 no reme "OCHOBHBIE KIaCChI |
HEOPraHUYECKUX COCTMHEHUMN"

51 [lepBBIe MOMBITKY KIAaCCUPUKAINN XUMAYECKUX 1
271eMeHTOB. [IoHATHE O TpyNnax CXOAHbBIX AJIEMEHTOB

50 [Tepuonnueckuii 3akon u Ilepronnueckas cuctema |
xuMmudeckux daemenToB . . Menaeneena

53 [lepuoasl, rpymnIibl, MOATPYIIIBI 1

54 Crpoenne atomoB. CocTaB aToMHBIX siiep. M30Tomnsl 1

55 CtpoeHne 3JIeKTPOHHBIX 000JI0YEeK aTOMOB JIEMEHTOB 1
[Tepuoanueckoint cucremsl [. 1. Menneneena
XapakTepHUCTUKa XMMHUECKOIO JJIEMEHTA I10 €T0

56 nonoxenuto B [lepuoguueckoit cucreme /1. U. 1
Menneneesa

57 3nauenue [leproanueckoro 3akoHa JJid pa3BUTHS |

Hayku U npaktuku. /. 1. MeHnneneeB — y4€HbIH,




MeJaror U rpaXkIaHuH
53 DIEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKHUX |
DJIEMECHTOB
59 HNonnasg xumMuueckas CBSI3b 1
60 KoBaneHnTHas nosisipHasi XMuMHUECKast CBA3b 1
61 KoBasienTHAs HENOJIApHAs XUMUYECKasl CBS3b 1
62 CTeneHb OKHCIICHUS 1
63 OKHCIIUTENBEHO-BOCCTAHOBUTENIbHBIE PEAKIIUU 1
64 OKMCITHTEIIH ¥ BOCCTAHOBUTEIIN 1
65 KonTponbhas pabora Ne4 o teme «CTpoeHue aToma. | 1
XuMH4ecKasi CBSI3bY
66 PesepBHelil ypok. O000IIEHHE U CUCTEMATHU3AIIHS |
3HAHHUI
67 PeseprubIil ypok. O6001IeHIE U CHCTEMAaTH3AINS |
3HAHMI
68 PesepBHelil ypok. O000IIeHHE U CUCTEMATHU3ALINS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 4 6
9 KJIACC
KoauuecTBo 9acoB
Ipak DJIEKTPOHHBIE
Ne tnuec | Jara nu@posBbIe
n/n Tema ypoka Bcero Konrpoarn KHe U3YyYeHU s o0pa3oBaTe/ibHbIE
bie padoThI
paGort pecypchbl

bl




Ilepuonuueckuit 3akoH. Ilepuonuueckas cucrema

! xumudeckux anemenToB . . Mengeneena

) 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMUYECKHUX AJIIEMEHTOB MEPBBIX TPEX NMEPUOOB

3 Knaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX
BEIIIECTB

4 Buapl XUMU4ECKO# CBS3U M TUITHI KPUCTAJUTHUYECKUX
pemeToK
Konrponbnas padora Nel no teme «IloBTopenue u

5 yriyOJieHre 3HaHUH OCHOBHBIX pa3/IesioB Kypca 8
KJaccay

6 Krnaccudukamusi XaMU4IeCKIX PEaKIUil 1o
pa3IMYHBIM MPU3HAKAM

7 [loHsiTHE O CKOPOCTH XUMHUYECKOU pEaKInu.
[ToHsITHE O TOMOTEHHBIX W TETEPOTEHHBIX PEAKITHIX
IlonsTHe 0 XuMHUYECKOM paBHOBeCUU. DPAKTOPBHI,

8 BIIUSIONINE HA CKOPOCTh XUMHUECKOUN peakinu 1
MOJIOKEHUE XUMUYECKOTO PAaBHOBECHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUN

10 Teopust SNEKTPOIUTUYECKON JTUCCOIHAIIUH.
CunpHbBIC U ClTa0bIe AIEKTPOIIUTHI

11 HonHble ypaBHEHUS peaKInil
XuMH4YecKre CBOMCTBA KMCIIOT M OCHOBAHHUI B

12 CBETE MPEJCTABIECHUN 00 AIIEKTPOIUTHUECKOMN
JIFCCOLIMAIIH
XnMHUYecKHe CBOMCTBA COJICH B CBETE

13 MpeACTaBICHUHN 00 AIEKTPOTUTHICCKON

Jucconuanmnu

bu6moreka [JOK
https://m.edsoo.ru/0
Oadb59e




14

IlonsATHE O rUOpONIM3E CONEU

15 O600meHne U cucTeMaTru3aIus 3HaHUA

16 [Tpaktuueckas padora Ne 1. «Perenue
HKCIIEPUMEHTAIIbHBIX 3321
Kontponbhas pabota No2 mo teme

17 «DNEKTPOIUTHYECKAS TUCCOUALINS. XUMUUECKUE
peaKIuu B pacTBOPaX»

18 OO01mas xapaKTepUCTHKA rajJoreHOB. XUMUYECKHE
CBOICTBA Ha MMPUMEPE XJI0pa

19 XinopoBoaopoa. ComnsiHast KUCIIOTa, XUMHYECKUE
CBONCTBA, ITOJIy4eHUE, IPUMEHEHUE

20 [Ipaktuyeckas padora Ne 2 o teme «llonyuenue
COJITHOM KUCJIOTBI, U3y4YEHHUE €€ CBOWCTBY»

)1 Bbruncnenus no ypaBHEHUsAM XUMHUYECKUX
pEaKIuii, eClii OJIMH U3 PEareHTOB JaH B H30BITKE

22 OO0mmas xapakTepucTHKa 3J1eMeHTOB VIA-Tpyrmibt
AnnotponHsie Moaudukamnyu cepsl. Haxoxnenue

23 Cephl U €€ COEeMHEHUI B IpUpoie. XUMUYECKHUE
CBOICTBa CEpbI

24 CepoBogopoj, CTpoeHue, (hU3nIecKue u
XUMUYECKHE CBOWCTBA

)5 Oxkcuapl cepol. CepHast KUCIoTa, GU3NIECKUE U
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE
XUMHUYECKUE PEaKInH, JIeKAIIUE B OCHOBE

26 MPOMBIIUICHHOTO CIIOC00a MOTy4eHUs: CEPHOI
KHCJIOThL. XUMHUYECKOE 3arps3HEHNE OKPYKaIOIIEH
Cpeabl COETMHEHUSIMU CEPBI

27 Brrunciienue MaccoBo# 1011 BbIXOAA POTYKTA




pcakuuu

28

OO61as xapaKTepuCTHKa 3JIEMEHTOB V A-TpyIIIbI.
A30T, pactipocTpaHeHHE B IPUPOJIE, PU3UUECKUE U
XUMUYECKHE CBOWCTBA

29

AMMI/IaK, €ro (1)I/I3I/I‘-ICCKI/IC U XUMHYCCKHEC CBOﬁCTBa,
MMOJIYYCHHUE U IIPUMCHCHUEC

30

[TpakTuueckas padora Ne 3 no teme «llonyuenue
aMMUaKa, U3y4eHUE €ro CBOUCTB»

31

A3OTHas KUCOTa, €€ GU3NUeCKHe U XUMUIECKUE
CBOMCTBA

32

Hcronb30BaHne HUTPATOB U COJIEN aMMOHUS B
Ka4ecTBE MUHEPAJIbHBIX yIOOpeHHA. XUMUYeCcKoe
3arpsA3HEHUE OKPYXKAIOLIEN CPeabl COCAMHEHUAMU
aszora

33

®docdop. Oxcua pocdopa (V) u pocdopHas
KHCJIOTA, (1)I/I3I/I‘-ICCKI/IG U XUMHWYCCKHUEC CBOfICTBa,
MOJTy4eHUE

34

Hcnonws3zoBanue ¢pocdaTtoB B KauecTBE
MUHEpaJIbHBIX yIOOpEeHHM. 3arps3HeHne
IpUPOJIHOH cpeabl hochaTamu

35

VYriepoa, pacipocTpaHeHUE B TIPUPO/IC,
¢du3nUecKkre 1 XUMHUYCCKUE CBOMCTBA

36

Oxkcupsl yriaepoaa, ux Gpusndeckue 1 XUMHYECKHe
CBOMCTBA. DKOJIOTHYECKHE TTPOOIEMBI, CBI3aHHBIE C
okcuaoM yriepoga (IV)

37

VYroapHas KUCIOTa U €€ COJIN

38

[Tpaktrueckas padota Ne 4 mo teme "Ilomydenue
yriaekucioro ra3za. Kauectsennas peaxius Ha




KapOoHaT-noH"

HepBOHaan'II)HI)Ie MOHATHS 00 OpTraHN4Y€CKUX

39 BEIIIECTBAX KAK O COSAUHEHUSAX yriieposa !
40 Kpemnuuii u ero coenuneHus 1
[TpakTuueckas padorta Ne 5. Pemenue
41 SKCIIEpUMEHTAJIBLHBIX 3aJ1a4 10 TeMe «BaxkHenme 1
HEMETAJUIbl U UX COCTUHEHUS
4 Konrtponbnas padora Ne3 o teme «Bakneiimme 1
HEMETAJUIbl U UX COCUHEHUSD)
OO61as xapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB —
43 MeTau1oB. MeTayuindeckasi CBSI3b U METaTHYeCcKast |
KpUcTauIM4ecKas pemerka. usnyeckue CBONCTBA
METaJUIOB
44 XUMHYECKHE CBOMCTBA METAILIIOB. |
DIIEKTPOXUMUYECKHN P HAPSHKEHUN METAJIIIOB
O6mue criocoOb! momydeHust MeTauioB. CIUTaBbl.
45 Boluucnenust no ypaBHEHUSIM XUMHUUYECKUX |
peaKIuii, eclii OAH U3 PEareéHTOB CONECPKHUT
puMecHu
46 ITonsTHE O KOPPO3UU METAILIOB 1
47 [[leouHbIe METAILIIBI 1
48 OKCHUJIBI M TUAPOKCHUIBI HATPUS U KaJIusl 1
49 [llemouHo3eMeNbHBIC METAJIIbI — KAJIBIIUA M MarHui 1
50 Baxueiiiue coequHeHUs KabIUs 1
51 O06o0011eHre U cUCTeMaTU3alus 3HAaHUN 1
52 JKEcTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHECHHS 1
53 [Tpaktrueckas padota Ne 6 mo teme "KecTkocTh 1




BOJbI U METOABI €€ yCTpaHEeHUs"

54 AmoMuHMI

55 AmpoTepHbIe CBOICTBA OKCHJIA U TUIPOKCHIA

56 Kenezo

57 Oxkcupsl, runpoxkcuas u conu xenesa (II) u xxenesa
(11D)

58 O06o01eHne 1 cCUCTeMaTHU3alus 3SHAHUN
[Tpaktuueckas padora Ne 7. Pemienue

59 9KCIIEPUMEHTANIBHBIX 3a/1a4 1o TeMe «Bakueime
METaJIJIbl U UX COCIUHEHUS
Berurcnenust o ypaBHEHUSIM XUMHUYECKUAX

60 peaKuuii, eciiu OJJMH U3 PEarceHTOB JaH B U30BITKE
WM COICPKUT MpUMecH. BoranciaeHus: MmaccoBoit
JIOJIM BBIXOJ1a MIPOJYKTA PEaKIIUU

61 O060011eHNEe U cUCcTEeMaTH3aIus 3HaHUM

62 KonrponbHas padora Ne4 o teme «Bakneiime
METaJIJIbl U UX COCTUHEHUS

63 BemiecTBa 1 MmaTepuanbl B TOBCETHEBHOM KU3HU
YyeJioBeKa

64 XHUMHUUYECKOE 3arpPA3HEHUE OKPYKAIOLIEH CpeIbl

65 Ponb XuMuM B pelieHun IKOJIOTHIECKUX TPOOIeM

66 PesepBubIil ypok. O6001ICHIE U CUCTEMaTH3 AU
3HaHHUI

67 PesepBublit ypok. O000IICHIE U CUCTEMATU3AIIHS
3HAaHUU

68 PesepBubIil ypok. O60011ICHHE ¥ CUCTEMaTH3 AU

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME



KpuTtepun onieHnBaHus yCTHBIX OTBETOB M MUCbMEHHBIX Pa0OT M0 XUMHHU.
Pe3ynbraThl 00ydeHnsi XMMHUH JTIOJDKHBI COOTBETCTBOBAThH OOIIUM 3a/1auyaM MpeaMeTa U
TpeOOBAHUSAM K €T0 YCBOCHHIO.

Pe3ynbrarhl 00y4eHUs OLIEHUBAIOTCSA M0 MATHOATIBHOM cHCTEME.

Pe3ynbrathl 00y4ueHHs MPOBEPSIIOTCS B MPOIIECCE YCTHBIX U MUCHbMEHHBIX OTBETOB
YYaIIUXCs, a TAK)KE TIPH BBIMOTHEHUU UMU XUMUYECKOTO YKCIIEPUMEHTA.

OueHka yCTHOTO OTBeTa

Onenka «5»:

* OTBET MOJIHBINA U IPABUIBHBIM HA OCHOBAHUU U3yUYEHHBIX TEOPHIl;

* MaTepUall U3JI0KEH B ONPEIEICHHON JJOTMYECKOM NTOCIIEI0BATEbHOCTH, TUTEPATYPHBIM
SI3BIKOM;

* OTBET CaMOCTOSITCIIHbHBIM.

Onenka «4»:

* OTBET IOJIHBIN U IIPABUJIBHBIM HA OCHOBAHUM U3YYEHHBIX TEOPU;

* MaTepHrall U3JIOKEH B ONMPEICTICHHOM JIOTHYECKOM MOCIIeI0BATEIbHOCTH, IIPU 3TOM
JOTYIIEHBI IBE-TPU HECYIIIECTBECHHBIC ONTMOKH, UCIIPABICHHBIC 110 TPEOOBAHUIO YIUTEIS.
Ouenka «3»:* OTBET MOJHBINA, HO MPU ATOM JIOMYIIIEHA CYIIECTBEHHAs OMIMOKA WJIH OTBET
HEIIOJIHBIN, HECBS3HBIM.

Ounenka «2»:

* pU OTBETE OOHAPYKEHO HEMTOHUMAHHUE yYalTUMCS OCHOBHOTO COJICpyKaHUs Y4eOHOTO
Marepuasa WA JOMYIIEHBI CYIIIECTBEHHbBIE OMUOKH, KOTOPHIC YUAITUNACS HE MOXKET
WCIIPABUTD MPU HABOJSIINX BOMPOCAX YUUTEIIS.

Onenka «1»:* OTCyTCTBUE OTBETA.

Ouenka nucbMeHHBIX padoT

1. OneHKa SKCIEPUMEHTATIBHBIX YMEHHH

OreHKa CTaBUTCSA HA OCHOBAaHUH HAOJIOACHUS 32 YUAIIUMUCS U MMCBbMEHHOTO OTYETa 3a
pabory.

Ouenka «5»:

* paboTa BBINTOJTHEHA TTOJHOCTHIO U MIPABMIIBHO, CJICJIAHBI TPABUIBHBIC HAOIIOACHUS U
BBIBOJIBI;

* SKCIIEPUMEHT OCYILECTBIICH I10 IJIaHy C YY€TOM TEXHHKH 0€30MacHOCTHU M MPAaBHUII pabOTHI
C BEILIECTBAMHU U 000PY/I0BaHHEM;

* IPOSIBJICHBI OPraHU3aIIMOHHO-TPYAOBBIE YMEHUS (IIOICPKUBAIOTCS YHCTOTA pabodyero
MecTa M HOPSJOK Ha CTOJIE, 5KOHOMHO HCTIONIB3YIOTCS] PEaKTUBBI).

Ounenka «4»:

* pa0oTa BBINOJIHEHA MTPABHIIBHO, CICIAaHbl IPABIIIbHBIC HAOIIOACHUS M BEIBOJIBI, HO TIPH
3TOM 3KCIIEPUMEHT MPOBEJICH HE MOJHOCTBIO WU JIOMYIIEHbl HECYIIECTBEHHbIE OIINOKU B
paboTe ¢ BemecTBaMH U 000pyIOBaHHEM

Ouenka «3»:

* pa0oTa BBINOJIHEHA MTPABUIILHO HE MEHEE YeM HAIlOJIOBHUHY MJIH JOIYIIEHA CYIECTBEHHAS
omuOKa B X0/1€ HIKCIIEPUMEHTA, B O0BSCHEHNH, B OPOPMIICHHH PaOOTHI, B COOIIOICHUN
MPaBUJI TEXHUKU O€30MIaCHOCTH MU paboTe C BellecTBAMU U 000pyJOBaHUEM, KOTOPAs
UCTIPABIISETCS 110 TPEOOBAHHIO YIHUTEIIS.



Ouenka «2»:

* JIONYIIEHHI JIBE (1 00JIee) CYIIeCTBEHHBIC ONTUOKU B X0JI€ IKCIIEPUMEHTA, B OOBSICHEHUH, B
odopmiieHnn paboTHI, B COOJIIOICHUN TIPABUII TEXHUKU OE€30ITACHOCTH MPHU padoTe ¢
BEIIECTBAMU M 000PYI0BaHUEM, KOTOPbBIE YUAIIUNCS HE MOXKET UCTIPABUTH JIaXKe 10
TpeOOBaHUIO YUUTEINS.

Ouenka «1»:

* paboTa HE BBITIOJHEHA, Y YYAIIETOCS OTCYTCTBYIOT SKCIICPUMECHTAIILHBIC YMCHHSL.
OueHka yMeHH# peliaTh IKCIEPUMEHTABHBIE 321a4H

Onenka «5»:

* [IJIaH PELICHHS COCTABIICH MPABUIIBHO;

* IPaBUJILHO OCYILECTBJIEH MOAOOP XMMHUUECKHX PEaKTHUBOB U 000PY/IOBaHUS;

* JIAHO ITOJTHOE OOBSICHCHHE U CJICTIaHBI BBIBOJIBL.

Ounenka «4»:

* [IJIaH PEIICHHS COCTABIICH MPABHIIILHO;

* IPaBUJILHO OCYILIECTBJICH MOAOOP XMMHUECKHX PEaKTUBOM U 000pYI0BaHHUs, IPH 3TOM
JOTMYIIEHO HE 00Jiee NBYX HECYIIECTBEHHBIX ONMTMOOK B OOBSICHEHUH M BHIBOJIAX.

Ouenka «3»:

* [IJIaH PEIICHHS COCTABIICH MPABHILHO;

*IIPaBUJILHO OCYIIECTBIIEH MOA00P XUMUYECKUX PEAKTUBOB U 000PYAOBAaHUS, HO JOMYIIIEHA
CylLIeCTBeHHas ouIrOKa B OObSICHEHUU U BBIBOJAX.

Ouenka «2»:

* IOTYIICHHI J1Be (M O0Jiee) OMMOKY B TUIAHE PEIICHUS, B TOA00Pe XUMHUECKUX PEaKTHBOB
1 000pynOBaHUs, B OOBSICHEHUH U BBIBOJAX.

Onenka « 1 »:* 3a1aua He pelIeHa.

Ounenka yMeHHUil peiaTb pacyeTHbIE 321a4H

OueHka «5»:* B JOTUYECKOM PACCYKICHUH M PEIICHUN HET OMIMOOK, 3a7a9a pemeHa
paIoHaIbHBIM CIIOCOOOM.

OueHka «4»:*B TOTUYECKOM PACCYKIICHUU U PEIICHUH HET CYIIECTBEHHBIX OINOOK, HO
3a/1aya pelIeHa HepaluoOHAIBHBIM CIIOCOOOM WJIH JIOMYIIEHO He Oosiee IByX
HECYIIECTBEHHBIX OIIHOOK.

OueHka «3»:°B JJOTHYSCKOM PACCYKICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIICHA
CyIIECTBEHHAsI OIMOKAa B MATEMAaTHIECKHIX pacueTax.

OueHka «2»:*MMEIOTCS CYIIECTBEHHBIC OIIMOKHU B JIOTHYECKOM PACCYKACHUH U B PEILICHUU.
Ouenka «1»:*0TCYTCTBHE OTBETA Ha 3aJaHUE.

OueHKa MMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ounenka «5»:*0TBET NOJIHBIN U PaBUIIbHBIN, BO3MOYKHA HECYIIIECTBEHHAs OIINOKA.
OneHka «4»:*0TBET HETIOIHBINA WX JOMYIIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ouenka «3»:+paboTa BBINIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JAOMYIIEHA OTHA
CyILIECTBEHHAs! OIIMOKa UIIPU 3TOM JIBE-TPH HECYIIECTBEHHBIE.

Ouenka «2»:*paboTa BIINOJIHEHA MEHBIIIE YeM HAIOJIOBUHY I COACPKHUT HECKOIBKO
CYIIECTBEHHBIX OMIHOOK.

Ouenka «1»:*paboTa HE BBIIOJIHEHA.

[Tpu orieHKe BBHIMOTHEHHS MUCEMEHHOW KOHTPOJIBHOU PaboThl HEOOXOIUMO YUUTHIBATH
TpeboBaHuUs eAUHOTO opdhorpadguaecKkoro pexxuma.



OTmeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTUPYET MPEANISCTBYIOIINE MTPH
BBICTABJICHUU OTMETKHU 33 YETBEPTh, IOJIYTrOAUE, TO.

OneHka TeCTOBBIX KOHTPOJIBHBIX PadoT

KonuuecTBo 3a1aHuii B TeCTE ONpEesieTcss UCXOs U3:

[ IleneBoii HaITpaBJIEHHOCTH TECTa

[J BuoB TeCTOBBIX 3ajaHUl

[J HopmaTuBa BpeMeHH Ha MPOBEJICHUE TECTA

OtMeTKa «5» — CTaBUTCS, €CIIA TeCT BRIMOJIHEH 0e3 omuook (90-100%)
OtmeTka «4» — CTaBUTCS, €CITU BBIIIOJIHEHO BepHO TecTa (75-89%)

OtmeTka «3» — CTaBUTCS, €CIIU BBIIIOJIHEHO BepHO TecTa (51-74%)

OtmeTKa «2» — CTaBUTCSI, €CIIM BBIIIOJIHEHO BepHO MeHee TecTa (MeHee 50%)



YYEBHO-METO/IMYECKOE OBECIEYUEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIMOHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemenney

» Xumus, 9 xkmacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKimoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemenney

tabmuiel: [lepuogndeckas cucrema xumudeckux aemeHToB J[. . Menaeneesa, Tabnuia

PacTBOPUMOCTH, JIEKTPOXUMHUUECKUI s/ HATIPSKEHHSI METAJIOB

METOJUYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb. -Peannzanmsi-
TpeboBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa3oBanus.-MeToAn4eCcKOe-ocoone-11s-

yuurens.pdf

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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