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INOACHUTEJIbBHAS 3AIINCKA

[TporpamMma o XuMuu Ha YpOBHE OCHOBHOT'O 0OIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOM MpPOrpaMMbl OCHOBHOTO
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Takke Ha OCHOBE (enepabHOU
paboueii mporpaMMbl BOCITUTAHUS U C YIETOM KOHIEHIIUH NPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit Deaepanum.

[IporpaMmma mo xXuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CcTpaTernu OOydeHUs,
BOCIIUTAHHUS W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH Y4YeOHOrOo TpeaMeTa, YCTaHABIMBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MPeIyCMaTpUBAEeT paclpeesieHue ero mo Kjiaccam u
CTPYKTYPUPOBAHUE IO pa3jiejiaM U TeMaM MPOrpaMMBbl M0 XUMHUHU, ONPEIeIIseT KOJIMUYECTBECHHbBIC
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COAECPKAHMS, PEKOMEHAYEMYIO IIOCJIEI0BATEIbHOCTh
U3Y4YEHUSI XUMUU C YYETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydJaromuXxcsi, OnpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUM K pe3yJibTaTaM OCBOSHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHHM K pe3yabTaTaM O00yUeHHs] XUMUU
Ha YpOBHE IIeJIed W3Y4YeHHUsI TpeIMEeTa W OCHOBHBIX BHIOB Y4eOHO-ITO3HABATEIHHOM
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHWE XUMUU CIIY’)KUT OCHOBOH It (POPMHUPOBAHUS MUPOBO33pEHUST 00YJaIOIIETrocsi, €ro
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MIPEACTABJICHHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU B 00 IBOJIIOIIUH BEIIECTB B MPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO DPa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
SHEPreTHYECKOH, MUIIEBOM U YKOJIOTHYECKON 0€30IIaCHOCTH, MPOOJIeM 31paBOOXPAHCHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealm3aliid  BO3MOXKHOCTEH JUIsi CaMOpa3BUTHUS W (OPMUPOBAHUS
KYJIbTYpPBI INYHOCTH, €€ 00111el 1 PYHKIIMOHATHHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIIOCOOHOCTEM 00ydaronuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIIEPUMEHTAIBHBIX U
HCCJIEIOBATENIbCKUX YMEHUN, HEOOXOJMMBIX KakK B TIOBCEJHEBHOMW JKM3HM, Tak U B
npodeccCHOHANBLHOM e TENbHOCTH;

3HAKOMHUT CO CHEeNU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIAIbIBAET OCHOBBI IIEJIOCTHOTO
B3TJI511a Ha €IUHCTBO MPHUPOIBI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArioM B JOPMUPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0YyYaroIINXCs;

CrocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HAHUSIM, K TIPUPOJAE, K UYEIOBEKY, BHOCHT CBOM BKJAJ B SKOJOTMYECKOE OOpa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYE€HHH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:KaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorHueckd aJanTUPOBAHHBIM OTPAKEHHEM
0a30BOI HAyKN XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUs OPUEHTUPOBAH HA OCBOCHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHUYECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX TOHSITHI OPraHMYeCKON XUMHUU.

CtpyKkTypa cojiepkaHHsi MPOrpaMMbl TTO0 XUMHH C(POPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ usydenuto. CojaepaHue CKJIAJbIBACTCSA W3 CHUCTEMBI MOHATHM O XUMUYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI TOHATHH O XHUMHYECKOW peakiuu. O0e 3TH CHUCTEeMBI
CTPYKTYPHO OPTraHU30BaHbl MO TMPUHIIMITY MOCJIEI0BATEILHOTO PA3BUTHUSI 3HAHWW HAa OCHOBE
TEOPETHUECKHUX MPECTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HHSI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akoHa /[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— YU€HHUSI O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;



— MpEACTaBIECHUH 00 MEKTPOIUTUYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIbHO OT OAHOTO YPOBHS K JpYromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPAMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTaBISIOLIEH HAy4yHOW KapTHHBI MHMpa B JIOTUKE €€ CHUCTEMHOM IIPHPOJBI,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuit mupy», «buonorus. 5—7 knacce» U «Pu3uka. 7 Kiaace».

[Tpy n3yyeHnH XMMHUN IPOUCXOIUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTyphl. 3ajaya y4eOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELECTB U XUMUYECKUX pEaKLuil, B
(GOopMHpOBAaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IEeATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallleHUs C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[lpy M3y4eHWM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (hopMupOBaHHE MHTEIUICKTYAIILHO PAa3BUTOH JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS HA CUCTEMaTHYeCKOoe HpUOoOILIeHne O0O0ydaroumxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaOIIMMUCS OIIbITa
pa3sHOOOpa3HOM JEeSATETbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOU TPAMOTHOCTH, B TOM
yHuclie YMEHUH OOBSCHATH M OLICHUBAThH SIBICHUS OKPYXKAIOUIEr0 MUpPA, MCHOJIb3ysl 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM i1 BBIPAOOTKM 3KOJOTHYECKH LieJecoo0pa3HOro MOBEAEHUS B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYeIOBEYECKMX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AaJbHEHUIIero 00yueHHs.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I M3yYEHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KVIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B cCUCTEeMEe HaykK. Tema u
BeulecTBa. dusnueckue cBoOWCTBa BeELIECTB. ArperarHoe cocrosiHue BeuniecTB. llonsatue o
METO/ax MMo3HaHus B XUMuu. YncTele BemecTBa U cMmecu. CrocoObl pa3/ieneHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIEMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
[TpocTeie U cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass (opmyna. BaJeHTHOCTb aTOMOB XUMHMUYECKUX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BellecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOIO DJIEMEHTA B COCJMHCHUH.

KommuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
quciIa CTPYKTYPHBIX €AMHUI] BelecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COCIUHEHUH.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIeCTB. XUMHUUecKue ypaBHeHUs. Kimaccupukanus XMMHUYECKUX peakuuit
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M MpUEMaMu
oOpareHus ¢ 1a0opaTOpHbIM O00OpPYIOBAHUEM, M3YYE€HUE M ONUCAHUE (PU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUs BOJbI) U XUMHUECKUX (TOpEeHUe CBEYH,
IIPOKAJIMBaHUE MEJIHOI MPOBOJIOKH, B3aUMOJEICTBHE MeNa ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aMMOJICICTBHE CEPHON KHUCIOTHI C XJIOpHUAOM Oapusi, pasznoxxeHue rugpokcuna meau (1) npu
HarpeBaHuu, B3auMoJjeicTBue jxenesa c pactBopoM coiau meau (), m3ydenme crnoco6oB
paszienieHnus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
xpomarorpadus, NpOBEeIEHHE OUYUCTKM TOBApPEHHOW COJM, HAOIIOJEHHE M  ONHCaHUe
pe3y/bTaTOB TPOBENEHUS OIbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUs Macchl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2JIeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpuznyeckue U XMMUUYECKHUEe CBOWCTBA (peakluyd TOPEHHUs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl MOMy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIlIeHHOCTH. KpyroBopoTr kuciopona B mnpupoje. O30H — aioTporHas MOAM(pUKALUs
KHCIIOpOJa.

TemoBoil 3((ekT XUMHUYECKONW peakIUH, TEePMOXMMMUYECKHE YpaBHEHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bomopoaa B IPUPOJE,
buznyeckrue 1 XuMHUYEeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbel. Haceimennsie u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BemlecTB B Boae. MaccoBas 10js BeElIECTBA B
pacTBope. XMMHUYECKHE CBOMCTBA BOAbL. OcHOBaHMs. Poib pacTBOpOB B NMpUPOJE U B KU3HH
yenoBeka. KpyroBopoT Bojabl B MpUpoOJE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccugukanus Heopranuueckux coenuHeHuid. Oxcunpl. Knaccudukanums oxcumos:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKcUI0B. PU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [lonmydeHne okCcuaos.



OcHoBanus. Kiaccudukanmss ocHoBaHWN: WIENOYM W HEPACTBOPUMBIC OCHOBAHUSA.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBAHMH.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUECKUE
cBoiicTBa kuciot. Psg akruBnoctu metauioB H. H. bekerosa. [Tonyyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
coJiei.

I'eneTrnueckas CBS3b MEKY KJIACCAMU HEOPTAHUYECKUX COCITUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBECHHOE OINpeeliCHUEe COJEpKaHUsI KUCIOpPOoJa B BO3AyXe, MOJIYICHHE, COOMpaHHE,
pacro3HaBaHHE M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HaOIIOJEHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUs] TOpeHus (Ioxkapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB Boaopozaa (ropeHue), B3amMmojeiicTBue Bojopoga ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCOBOM J0Jied pacTBOPEHHOTO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0OB HEOPTaHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPAaCKM WHIUKATOPOB B PACTBOpPAX KHCIOT M IIEJIOYEH, M3ydeHue
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C MeETalaMH,
peaKuMii HEUTpalIu3aluu, IMOJYYEHUE HEPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIEPUMEHTANIbHBIX 3a7a4 110 TeMe «Baxkuelmue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

Iepuoauveckuii 3axkon u Ilepuoanmyeckasi cucrema xummudeckux iementos . U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCU(UKAIMKA XUMHUYECKHX dJeMeHTOB. [loHaTne o rpymnmax
CXOJHBIX DJIEMEHTOB (IIETIOYHBIC U MIETOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, HHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonnueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opMmbl [lepuonnyeckoil cuctemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenune aromoB. CoctaB aroMHbIX szaep. M3otomsl. Onexktponsl. CtpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMHUUYECKHUX AJIeMEHTOB [leproandeckoil cucTeMbl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IOJIOKEHUI0 B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U IEPUOAaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguyeckoil cuCTeMbl XUMHUYECKHUX AJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchb
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oO0pa3IoB BEMIECTB METAUIOB W HEMETAIOB, B3aWMMOJEHCTBHE THIAPOKCHIIA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (TrOpeHue, peaKkiiuu pa3ioKeHUs, COSTUHEHHUS).



Meostcnpeomemnuwie ceasu

Peanu3zanus MeXnpeaMeTHBIX CBsI3€H MPU U3YYEHUH XUMHH B 8 KJlacce OCYLIECTBIISETCS
yepe3 HCIHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IIOHATUH, TaK U IOHATUH,
ABJISIOIIMXCSI CHCTEMHBIMHU U1l OT/AEIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOue ecTecTBEHHO-Hay4HbIE IOHATUSA: HAay4HbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HW30TOIBI,
paMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsijl, BELIECTBO, TeJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, ()U3MYECKHE BEJIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadusa: armocdepa, ruzpocdepa, MuHepasibl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

[lepuonuueckuii 3akoH. Ilepuoguueckass cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBbIX TPEX NEPUOJOB, KaMs, KaJblLMsl MU HUX COEAMHEHUH B COOTBETCTBUM C
M0JIO’KEHUEM 3JIeMeHTOB B [leproauyeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHYECKOH CBA3M. THIBI KPUCTANIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA KPHUCTAUIMYECKOM PEMETKHM W BHJA XUMHYECKON
CBSI3U.

Knaccugpukamuss m HOMEHKIATypa HEOPraHMYECKHMX BEHIECTB. XHWMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3JIMYHBIM KJIAaCCAM HEOPraHMYECKHX COCIUHEHUH, IeHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOIIMX B pEakUuu BEIIECTB, MO TEIJIOBOMY 3(dexTy, M0 H3MEHEHMIO CTeleHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). DK30- U
HHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTne o cxopoctu Xxumuueckoil peaxuuu. ITonsTue 06 oOpaTUMBIX W HEOOpPATHMBIX
XUMHUECKHX peakuusx. [loHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonstue o
karanuse. lloHarne o XumuueckoM paBHOBecuU. DakTOpbl, BIHAOIIME HA CKOPOCTh
XUMHUYECKON peakIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH, 3JIEKTPOHHbIM OalaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakImii ¢ UCIOIb30BaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTHUUECKON NUCCONMALNU. DIEKTPOIUTHI U HEIJIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAalMM BELIECTB C pa3IMYHBIMH BHJAAMH XHUMHUYECKOH CBS3H.
Crenens aucconuanmu. CHIBHBIC U Ca0bIE DIIEKTPOIUTHI.

Peakuuu moHHOro o6MeHa. YcClIOBHsS NMPOTEKaHUs pEeakIMii HOHHOTO OoOMeHa, MOJHbIE U
COKpall€HHbIE MOHHBIE ypaBHEHUsS peakuuii. CBOMCTBAa KUCIOT, OCHOBAaHWW M COJIEH B CBETE
npe/CTaBiIeHU 00 SJIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIUd Ha HOHBI
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AMCCOLMALIUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHME BHUAEO MaTEpUANIOB), MPOBEICHHE
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OTBITOB, WLTIOCTPUPYIOMIMX MPHU3HAKK MPOTEKaHUs PEaKIMii MOHHOTO oOMeHa (oOpa3oBaHUE
ocajZika, BBIACICHHE Tra3a, 00pa3oBaHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (ropeHue, peakuuu pa3joXkKeHUs, COEAMHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIbIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OcCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TaJOT€HOB.
XuUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJECTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, IOJIyYCHHE,
npuMeHeHue. JleficTBre XJiopa U XJI0pOBOIOPO/Ia HA OpPraHKU3M velloBeka. BaxkHelmue Xaopu sl
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUsS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (PU3HYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOJU(PUKALMN KUCIOPOJa U cepbl. XUMHUECKHUE CBOICTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYECKHe CBOMCTBa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIny,
Jekallue B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus cepHoil KucinoTbl. Ilpumenenue
cepHoii KucIoThl. COJM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLIEeH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (U3UYEcKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopoT a3ora B npupoe. AMMHUaK, ero (pu3ndeckne U XUMHYECKHE
CBOWCTBA, MoylyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRa,
npuMeHeHne. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TMOJy4YeHHE,
¢u3nueckue M XUMHUYECKHME CBoOicTBa (0OmIMe Kak NpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHHEPAIBHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHE OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
O, 3arps3HEHHE BO3JyXa, MOYBbI M BOJ0EMOB). Pocdop, amioTpornHble MoaupUKALNU
doctopa, puznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u pochopHas kuciorta,
¢u3nveckue W XUMHYECKHE CBOWCTBa, moirydeHue. lcmomp3oBanue QocdaroB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIepoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoje.
Oxcunpl yraepona, Ux (pU3MYecKue U XMMUYECKHe CBOWCTBA, IEHCTBHE Ha JKUBBIE OPraHU3MBI,
NOJTyYeHHE U MPUMEHEHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIH 3¢ dekt. YrompHas kucinora u eé
CONM, WX (PU3MUECKHME W XUMHUYECKHE CBOMCTBA, MOJy4YeHHWE W TpHMeHeHune. KadecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLMHE,
MIPOMBITIJIEHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeTaH, JTaH, OTHWJCH, AalleTWICH, JTAaHOJ, TJHIEPHH, YKCyCHas Kuciora). [IpupogHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HUX MepepaboTKu
(6eH3uH), UX POJb B OBITY ¥ MMPOMBIIIICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJIM B KU3HM YelOBeKa. MarepuaibHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAMHEHU.



Kpemunii, ero ¢usuveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMEHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUITUKAThI, UX UCIIOJIIb30BaHKUE B OBITY, B IPOMBIIINIEHHOCTU. BaxkHeiimue
CTPOUTEIIbHBIE MaTepHalibl: KepaMUKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [Ipobiembl
0€30MacHOr0 UCMOJIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOI JKU3HHU.

Xumuueckuii IKCnepumMenm:

U3ydeHue oOpaslloB HEOPraHMYECKHX BEIECTB, CBOMCTB COJIIHON KHUCIIOTHI, MPOBEACHUE
KaueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OTBITHI,
oTpaxaromue (pU3MYECKue U XUMHUYECKHE CBOICTBA raJlor€HOB M UX COCAMHEHUH (BO3MOKHO
UCTIOJIb30BaHUE BHJEOMATEPHANIOB), O3HAKOMIIEHHE C OOpaslamMH XJIOPUAOB (TAJIOTEHHUIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJEOMATEepHaoB), HaONIOleHUEe Tpouecca OOYrJIMBaHUS — caxapa IOx  JeiCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOW peakIMHM Ha CyNb(arT-HOH W HaAOIIOJICHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIJICHHE ¢ (pU3MYEeCKMMH CBOWMCTBaMHU a30Ta, docdopa M MX COeIUHEHUN
(BO3MO’KHO HCIIOJIb30BaHKUE BUACOMATEPHAJIOB), 00pa3liaMy a30THBIX B (POCPOPHBIX yrnoOpeHUH,
MoJlyueHue, coOupaHue, pacro3HaBaHUE M U3YYEHHE CBOICTB aMMMaka, IPOBEICHUE
KAYeCTBCHHBIX peaKknuid Ha HMOH aMMOHUsA U Qocdar-noOH W U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJECOMATEPHUANIOB), U3yUEHHE MOJENEH KpUCTANIMYECKUX PELIETOK aMasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aAcopOLMU PACTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJIyYeHHE, COOMPaHNe, paclio3HaBaHUE
U U3yYeHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CHUJIMKAT-UOHBI M W3Yy4YCHUE IMPU3HAKOB HX TMPOTEKAHMs, O3HAKOMJICHHE C MPOAYKIHUEH
CUJIMKATHOM MPOMBIIUIEHHOCTH, PELIEHUE SKCHEPUMEHTAIBHBIX 3a/lay Mo Teme «BakHelmue
HEMETaJUTbl U UX COCTUHEHUSD.

MeTta/libl M UX COCAUHEHUS

OOmas xapakTEepUCTHKA XWMHUYECKHX DJEMEHTOB — METAJJIOB HAa OCHOBAaHUU HX
nosnoxeHus B [lepuonnueckoii cucreme xumudeckux snemeHToB /1. 1. MenneneeBa u crpoeHus
atoMoB. CTpoeHue MeTamioB. MeTalauyeckas CBsI3b M MeETaJNIMYecKas KpUCTaIndecKas
peméTka. DIEKTPOXUMHUYECKUN psAJ HanpspkeHUH MeTauioB. PU3MYecKue MW XHUMHYECKHE
cBoicTBa MeTauioB. OOmuKe crocoObl MONy4eHUsT MeTaylIoB. [oHsATHE O KOPPO3UM METAIIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CIiaBsl (CTalb, Yyr'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJIEHHOCTH.

[[{enounble MeTaIIBL: TIOJIOKEHUE B [lepronueckoil cucTeMe XuMHUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE UX aTOMOB, HaXOXJEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpus U Kanwus. [Ipumenenue
MIEJIOYHBIX METAJUIOB U UX COCTMHECHUM.

[IlenoyHo3eMenpHBIE METAIBI MAarHUM M KaJblLUh: nonokeHue B Ilepuoanueckoit
cucreme xumuudeckux snemeHToB [[. M. MeHneneeBa, CTpOCHHME WX aTOMOB, HaXxOXKICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkuHeimue coeanHeHUs
KaJbus (OKCUM, TUAPOKCU, coin). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTPAHEHHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHHue B mpupojae. Ousndeckne U XMMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH/IA ATFOMHHHSI.

Kenezo: mnomoxenue B Ilepumonnueckoi cucrtemMe xumuyeckux osnementoB /[l .
MenieneeBa, CTpO€HHE aTOMa, HaxOXJAeHHE B mpupojae. Ouznyeckrue U XMMHUYECKUE CBOMCTBA
xenesza. Okcuppl, ruapokcuasl U conu kenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C O00pa3llaMM METa/lIOB M CIUIaBOB, UX (U3UYECKUMHU CBOMCTBAMH,
U3y4YEHUE PE3YJIbTaTOB KOPPO3UH METAUIOB (BO3MOXXHO HMCHOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCHOJIb30BaHUE
BUJIEOMATEPHUAIIOB), KCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, MpoIlecca TOPEeHHs Keje3a B
Kucoposie  (BO3MOXKHO  KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, UHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMIOICHHE U ONMKMCAHUE MPOLECCOB OKPAIIMBAHUSA IUIAMEHH MOHAMH HATPUS,
Kalusl U KaJIblUs (BO3MOXHO HCIIOJIb30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallJIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KU3HU YelloBeKa. be3omacHoe Mcnosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax U
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKarollel cpepl (MpeaenbHas TOMyCcTUMAas KOHIICHTPAIUs
BeulecTs, gainee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, ITOJINMEPHBIE MAaTEPUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYCHHH XUMHH B 9 KJIacCe OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaJIM3,  CHUHTE3,  KIacCH(UKAIUsi,  IMEePUOJUYHOCTh,  HAOIIOJIEHUE,  JIKCICPHUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUECKUN 3apsj, M[POBOAHUKH, MOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: dotocunTes, apixaHue, O6uocdepa, sKocucTeMa, MUHEpaJIbHbIE YAOOPEHHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3ylabTaThl OCBOEGHUS NPOrpaMMbl OCHOBHOIO 0OwIero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCUMCKMMHU  COLMOKYIBTYPHBIMH U JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMU, MPUHATHIME B OOIIECTBE MpPaBUJIaMH M HOpPMaMH MOBEICHHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JIMYHOCTHBIE PpEe3yJbTaThl OTPa)Xal0T TI'OTOBHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OMbITa JESITEIHHOCTH Ha €€
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HaCJIEAUIO, NMOHMMAHUS 3HAUEHUS XUMHYECKOM HayKM B >KM3HU COBPEMEHHOrO OOILECTBa,
CHOCOOHOCTH BIIAJIETh J1OCTOBEPHONW MH(OpPMALUE O MepeoBbIX JOCTUKEHUAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NpPEICTaBICHNUS O COLUAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
yueOHOMCCIIe10BaTeNbCKONW, TBOPUECKOW W JAPYIMX BHUAAX JEATEIbHOCTH, TI'OTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPY BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3alMOIIOHMMAHUIO M B3aUMOIIOMOIIM B IPOLECCE 3TON y4eOHOH AeATeIbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCJIECTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUPOBO33PEHUYECKUE  NPEJACTABICHHUS O  BELIECTBE M  XMMHMYECKOM  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKM M COCTABIISAIOLINE OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa ¢ MPUPOJHON Cpeloi, o ponu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MIO3HABATENIbHbIE MOTHBBI, HalpaBI€HHbIE Ha MOJYyYEHHE HOBBIX 3HAHUM MO XHMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMbIX TPOLIECCOB U SIBICHUN, IO3HABaTEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHUCJI€ HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATypOH, JOCTYIMHBIMH TEXHHUUECKUMH CpPEICTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHON M HCCIEI0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HAMpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPeOJEHUSI alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIIOJIEHUS
npaBui 0€30MacHOCTH NpU OOpalleHHMH ¢ XMMHUYECKHMMM BeElIeCTBaMH B OBITY U peaJbHOM
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IuyHOro poJia, yBaKeHHUE K
TPyAy M pe3ylbTaTaM TPYIAOBOH [EATENbHOCTH, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS
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OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpohecCHoHaIbHOU N1eATENbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

AKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil 0€30MacHOT0 MOBEACHHS TPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYyalHsX, YTPOKAOIINX 3JJ0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUU XUMHH, JJIS pelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH PUPOJHON CPENOM, ISl TOBBILIECHUS YPOBHS 3KOJIOT MUECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEACTBOM METOJOB XMMHH, IKOJOTHUYECKOTO MBIIIJICHHS, YMEHUSI PYKOBOACTBOBATHCA UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMATIbHOMN MPAKTHKE.

METANPEAMETHDLIE PE3YJIbTATHBI

B coctraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIICISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHPOBO33PEHHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THIOTE3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U YHUBEpCAIbHbIE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble o0ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHOI 1eATEeIbHOCTH.

Ilo3naBaTenbHbIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble Jiornueckue AeicTBUA:

YMEHHSI HCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPH OCBOCHHUM 3HAHUIA:
pacKpblBaTh CMBICH XHUMHUYECKHUX TMOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKHU,
yCTaHaBIWBATh B3aUMOCBSI3b C JIPYTUMU MOHSATUSIMH), UCIIOIB30BATh MOHATUS IJIs1 OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIUU
XMMHYECKHUX BEIIECTB U XUMHUYECKUX PEAKIMM, YCTAHABIMBATh NPUYMHHO-CIEACTBEHHBIE CBS3U
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHEIE, 1eyKTUBHbIC,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHSITHh B Mpollecce MO3HAHUS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIUPOKO
MPUMEHSIEMbIE B XMMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CMMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakuuu — TpU PEIIeHUH Yy4eOHO-
[I03HABATEJIbHBIX 33/1a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH H3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYUS B U3YyUaEMbIX MTPOIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIECHHBIE BOMPOCHI B KAYE€CTBE MHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO TMPOBEPKE MPABUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUM;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AIMH W TPOBEACHHUIO YUCHHUECKHX
AKCIIEPUMEHTOB, YMEHUE HAOII01aTh 32 XOI0M MPOIECcca, CAMOCTOSITENIHHO TPOTHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTAaHHOM padoTe.

Pabora ¢ nnopmanmeii:
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yMEHUe BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MHPOPMALIUIO PA3JINYHBIX BUJIOB
U GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHUYECKOTO COZEp)KaHUs, CIpaBOYHblE [0coOus, pecypchl IHTepHeTa), KpPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METO/Ibl U 3aMPOChl IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJTHEHHS YYEOHBIX M MMO3HABATEIbHBIX 33]a4
OIpesieNIEHHOr0 TUIa, MPUOOpPETeHUEe OIblTa B 00JACTH MCIOJIB30BaHUS HMH(DOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIIOJIb30BaHUS Pa3IMUHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSTENIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpeiCTaBICHUS
uHPOpPMALIMM U WUTIOCTPUPOBATH pEIIacMble 3a/1auid HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
IpyrumMu popmamu rpa@ UKk U UX KOMOMHAITUSIMU;

YMEHHUE HCIONb30BaTh M AHAIU3UPOBATH B Mpolecce y4yeOHOM M HCCIeN0BaTENbCKON
NEeSITeIbHOCTH HH(POPMALIMIO O BIUSHUM POMBILUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLIel MPUPOAHON CPEeIbl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBHUS:

YMEHMsI 3aJaBaTh BOIPOCH (B XxoJe jauanora M (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM HPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIIATh [OJyYeHHbIE Pe3y/IbTaThl I03HABATEIbHOM 1€ TEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaTh IMPE3EHTALUI0 pe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIrO OmbITa, Ja0OpaTOpHOl padOThl MO HCCIEIOBAaHHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHHUSl y4eOHOIro COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELIEHUH BO3HMKAIOUIMX IpoOJieM Ha OCHOBE yuéra
OOIIMX HHTEPECOB U COIJacoBaHMs NO3MLUN (0O0CYXkIeHUs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMBI», KOOPAMHALIUS COBMECTHBIX JACHCTBUI, ONpe/eseHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOATEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IIJIaHUPOBAaTh, OCYIECTBIISTD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTeJIbHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIIOKEHHBIA AITOPUTM JIEWCTBUM NpH
BBIMOJIHEHUH 33JaHUN C y4€TOM IOJyYyeHHs] HOBBIX 3HAHHH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUAX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTaTa 3asBICHHON 1€y,
YMEHHE HCII0JIb30BATh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaracéMbl€ B YCIOBUH 3alaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTENBHOIO COJEpIKaHus,
YCTaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHBIE
0o0y4aromMMHUCsT HAy4yHbIE 3HAHUS, YMEHUS M CHOCOOBI JEHCTBHM, crernupHuecKue s
npeaMeTHol o0nactu «XUMHS», BUIBl JEATEIbHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHITHH: aTOM, MOJEKYJA, XUMUYECKUU

9JIEMEHT, TMPOCTOE€ BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OJHOpOJIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca, MaccoBass JOJdS XHUMHYECKOTO
3JIEMEHTAa B COEIMHEHMH, MOJSIPHBIA 00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
3EKTPOOTPHULIATENLHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas peaklusl, KilacCu(puKaius
peaxkiuii: peakliuy COEAMHEHNUs, pEaKLUU Pa3IoXKEeHUs, PEaKIIMK 3aMELICHMsI, PEaKIIUU
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oOMeHa, K30~ M YHJIOTEPMHUYECCKHE PEAKIINH, TEIUIOBOU 3P dEKT peakiuu, saIpo aToma,
AJIEKTPOHHBIN CJIOM aroma, aToMHas OopOuTalb, pajuyc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAasl M HETOJIApHasl KOBAJIGHTHAs! CBSI3b, WOHHAs CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J10JIs1 BEIECTBA (MPOLIEHTHAs KOHLEHTPALUs1) B pacTBOPE;

® WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHX MOHSATHH U TPHUMEHSATH 3TH
MOHATHS TIPH ONMCAHUH BEUIECTB U UX MPEBPALICHU;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHUKY U COCTaBJIICHUS (OpPMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEMEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEAUMHEHHM Mo QopmyiaMm, BHI XUMHYECKOH CBS3U
(xoBasIeHTHAs! U MOHHAs) B HEOPTraHUYECKUX COCJIMHECHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHneneeBa: 1eMOHCTPUPOBATh
MOHMMAaHUE TEPHOJUYECKONH 3aBHUCHMOCTH CBOMCTB XMMHUYECKHX SJEMEHTOB OT HX
nosiokeHuss B Ilepuonmueckoil cucreme, 3aKOHOB COXPAaHEHMsSI MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHa ABOTaJipo;

® ONUCHIBATh U XapakTepu3oBaTh TabiauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX DJIEMEHTOB: pa3jMyaTh IMOHATUS «rJaBHas moarpynma (A-rpynma)» u
«moboynas mnoxarpynna (b-rpymma)», maneie ¥ OGONbIIME TEPUOABI, COOTHOCUTH
0003HaueHMsI, KOTOphle MMetoTcss B Tabmue «llepronndeckas cucremMa XMMHYECKHX
anemeHToB J[. M. MenneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTHKAMU CTPOCHUSI aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, oO0llee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X MO0 JIEKTPOHHBIM CIIO0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakuu (M0 YHMCIy M COCTaBYy YUYacCTBYIOUIMX B PEAKLIUU BEUIECTB, MO TEIIOBOMY
dbdexry);

e XapakTepu3oBaTh (ONMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB pa3IMYHBIX
KJIAaCCOB, TOATBEp)KIAsi  ONMHCAHWE MPHUMEPaMH  MOJIEKYISIPHBIX  yYpaBHEHUH
COOTBETCTBYIOINX XMMUYECKUX PEaKIIHii;

® [IPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMMOCTH OT MX Kay€CTBEHHOTO COCTaBa,
BO3MOYKHOCTH NMPOTEKaHUsI XUMUYECKHX MPEBPALIEHUN B Pa3IMUHBIX YCIOBHSIX;

® BBIUUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XMMUYECKOHN peaKini;

® [IPUMEHATh OCHOBHBIE ONEpAallMM MBICIUTEIBHON NEATEIbHOCTH — AHAJIU3 U CHHTE3,
cpaBHEHME, 0000IIeHNe, CUCTEMATH3alUI0, KIACCU(PUKALMIO, BBISIBICHUE MPUUYUHHO-
CJICZICTBEHHBIX CBsI3ed — JUI M3YYEHHUS CBOICTB BEIIECTB M XMMMYECKHX PEaKIHid,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUs  —  HaAONMIOJAeHue,  H3MEpeHHue,
MOJIEIUPOBAHKE, IKCIIEPUMEHT (peasbHbI 1 MBICTICHHBIH);

e (CleJOBaTh IMpaBMJaM TOJb30BAHUS XMMHUYECKOH TMOCYyIoM H J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IpaBWiIaM OOpallleHUs] C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
U coOupaHui0 Ta3000pa3HBIX BEMIECTB (BOJAOpOJAa W KHCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C ONPEAECIEHHON MacCOBOM 0JIEW PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATh
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT C TOMOIIBIO UHIMKATOPOB (JIaKMYC, (eHOI(PTaTIeHH, METUIOPAHK U JPYTHE).

K konny oOydeHus B 9 kiacce NpeaMETHbIE pe3yibTaTbl HA 0a30BOM YPOBHE JOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:
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PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TMOHSATHN: XUMHUYECKHHA DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIIECTBO, BAICHTHOCTb,
AIEKTPOOTPHULIATENILHOCTD, CTENEHb OKUCJICHMS, XUMHUYEcKas peakius, XUMHUYEcKas
CBsI3b, TETUIOBOW A(PPEKT peakiuu, MOJb, MOJSPHBIH 00BEM, PacTBOP, DIIEKTPOIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, pEeakUWd HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMBIC PEaKIIUH,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUH,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, QJJIOTPONHS, aM(POTEPHOCTh, XUMHUYECKAs CBS3b
(koBaJIeHTHasi, HOHHAs, MeETaJIMYecKas), KpUCTAJUIMUECKas pemérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XHMHYECKOH pEaKIuu, MPEIeIbHO OIMyCTHMAs
koH1eHnTpauus [1JIK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS TIPY OMTUCAHUH BEIECTB M UX MPEBPAIICHUI;

UCIIOJIb30BAaTh XHMHYECKYI) CHMBOJIMKY JIJII COCTaBJICHHS (OPMYJ BEIIECTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTpEeNATh BaJCHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIIC)KHOCTh BEIIECTB K ONPEACIEHHOMY
KJIacCy COelMHEHUH mo Qopmysiam, BUA XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAS,
METAJNINYECKasl) B HEOPraHWYECKHX COCJAMHCHUSAX, 3aps]l HMOHA IO XHUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTALIMYECCKON PEMIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuogunueckoro 3akona J[. 1. MenaeneeBa u A€EMOHCTPUPOBATH
€ro MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATHS «rjaBHas moarpymnma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymma)», maneie U GonblIMe MEPUOJIBI,
COOTHOCHTh O0O3HAUEHUsS, KOTOpPhIE HMEIOTCS B MEPHOJUYECKOW Tadimie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB U
3apsin Aapa, o0IIee YMUCIIO0 SJCKTPOHOB U PACTIPEICIICHHE UX 110 YJICKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB OJJIEMEHTOB M UX
COCTMHEHUH B TIpeJIeax MaJIbIX IMEPUOJIOB U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHThI, HEOPTaHNUYECKHUE BEIECTBA, XUMUYECKUE
peaknuu (IO YUCIIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH BEMIECTB, MO TEIUIOBOMY
s¢dekTy, Mo N3MEHEHUIO CTeTIeHEe OKUCICHNUS XUMHUECKUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBATh) OOIME W CHENU(PUYECKHEe XUMUYECKHE CBOWCTBA
MIPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/Iast OMUCAHUE TPUMEPAMU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

COCTaBIISITh YPAaBHEHUS DJICKTPOIUTHUUECKON TUCCOLMAIIMU KUCIOT, IIeIoUel U CONeH,
MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pPeaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJITBEP)KJIAIONINX  CYIMIECTBOBAHHE TEHETHYCCKOW CBSA3M MEXIY BeEIIeCTBAMHU
pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUI IMMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajaHca ITHUX PEaKITHii;

MIPOTHO3MPOBATh CBOMCTBA BEMISCTB B 3aBHCHMOCTH OT WX CTPOCHHS, BO3MOXHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAICHUH B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChl BEIIIECTB, MacCOBYIO
JIOJTF0 XUMUYECKOTO dJIEMEHTa 0 (hOpMYyJIe COSAMHEHHSI, MACCOBYIO JIOJIFO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOUN pEaKInu;
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coOnrofaTh MmpaBuia MOJB30BAHUS XMMHUYECKOW TMOCYyI0M H  JTaOOpaTopHBIM
0o00pyIOBaHHEM, a TaK)Ke IpaBHja OOpAIICHUS C BEUIECTBAMH B COOTBETCTBHUU C
MHCTPYKUUSMU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJYYCHHUIO
U cOOMpaHMIO Tra3000pa3HbIX BEUIECTB (aAMMHUAKa M YIIIEKHCIIOTO Ta3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAIOIINE KAUECTBEHHBIN COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAUI-, KapOoHat-, (ocdart-,
CWIHKAT-, Cynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIC ONEpAIllUU MBICIUTENIbHON NeATeIbHOCTH — aHallu3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUIO, BBIBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — Ui M3y4YEHHs] CBOMCTB BEIIECTB M XHUMHUYECKUX PEaKIMH, €CTECTBEHHO-
Hay4YHbIe METOABl T[O3HAHMA — HAOIIOAECHWE, U3MEpPEeHUEe, MOJCIUPOBAHHE,
SKCIIEPUMEHT (pealbHbIM U MBICTICHHBIN).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIIACC
K
Ne HanmenoBanmue pa3jiesioB u AMHCCIBo qa;gn n JyekTpoHHbIE (IU(PPOBLIE)
n/n TeM NPOrpaMMbl Bcero OHTPOJILHLIC PaKThHecKue o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BaKHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 2 bubnuorexa [JOK

' NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 xuMu4eckue 15 1 bu6mmoreka [IOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeAcTaBUTEeIN HEOPraHUYECKHX BelIeCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK

' 00 okcHIax https://m.edso0.ru/7f41837c
29 Bonopoa. Ilonstue o 8 1 bu6nmoreka [JOK

' KHCJIOTaxX M COJISX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK

' OCHOBaHHUSX https://m.edsoo0.ru/7f41837c
24 OCHOBHBIE KJIaCcChl 11 1 1 bubmuorexa [JOK

HEOPraHWYECKUX COCIMHEHUN

https://m.edso0.ru/7f41837¢c

Hroro no paszneny 30

Paszgea 3. [lepuoanueckuii 3axoH u [lepuoauyeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumnueckas cBsizb. OKMCJIANTEITbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
Ilepronnueckuii 3aKOH U
31 Ilepuoanueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CtpoeHue atoma

bu6mmoreka [IOK
https://m.edso0.ru/7f41837¢c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

XUMHYECKas CBI3b.

3.2 OKHCIUTEIBHO- 8 Bubmiorexa LIOK
https://m.edso0.ru/7f41837c
BOCCTAHOBHUTCJIILHBIC peaKL[I/II/I
Bbu6moreka [JOK
Hroro no paszeny 15 https://m.edsg).ru/7f41837c
PesepBHOE Bpems 3 Bubmaorexa IOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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https://m.edsoo.ru/7f41837c
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Y —— Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pa30BATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [loBTOpEeHue u yrayOneHue 3HaHUH 5 1 Bbu6mmoteka [JOK
' OCHOBHBIX pa3JIesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKI[H B PACTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' snemeHToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
o | o e : B LOK
' PYTHIRL. Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
bu6nunorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, pochop u ux 7 1 httos://m.eds0o.ru/7f41a636
COCIMHEHUS
e | o ; 1 , om0
' . PYIUIBL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25
Pa3nen 3. MeTasuibl 1 MX COeIMHEHUS
3.1 OO0I111e CBOMCTBA METAJIIIOB 4 buGnuorexa LIOK

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

3.2 Baxueiiime MeTauibl U UX CO€IAHEHUS

bubnunoreka LIOK

16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen ‘4. XuMHUS U OKPYKAKIIAS cpeaa
bu6nmoreka [IOK
4.1 BeriectBa 1 MaTepHaiibl B )KH3HH Y€JI0BEKA 3 https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHOE Bpemst 3 Bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIJMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 A, BKJIACC
e KoanvecTBo yacos Jlara JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Beero Kontpoabsubie IIpakTuueckue w3ysennus o0pasoBaTejbHbIe
padoThI padoThI pecypcbl
1 [Ipenmer xumuu. Pons xumuu B 1 209 bu6mmoreka [IOK
JKU3HU 4eloBeKa. Tesa u BemecTra ' https://m.edsoo.ru/ff0d210c
2 IlonsaTtue o MeTo1aX MO3HAHHUS B 1 4.09 bu6mmoreka [IOK
XUMHH ‘ https://m.edsoo.ru/ff0d227e
[TpaxTrueckas padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u 1 9.09 bubnnorexa [JOK
npuéMbl 0OpaIeHHs C ' https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 YucTrle BelliecTBa U CMECH. 1 11.09 bu6mmoreka [JOK
Crioco0bl pa3ziesieHus: cMecei ' https://m.edsoo.ru/ff0d26ca
5 EII?;KT;III:{CI/I:: 21\2:?31“:?1]{\;9 § uMepe 1 16.09 bubmmorexa [TOK
8 . PHMEP ' https://m.edsoo.ru/ff0d28c8
OUYHCTKH MTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMBI M MOJICKY b1 1 18.09 https://m.edsoo.ru/ff0d2a6¢c
v XuMHYECKHEe DIIEMEHTBI. 3HAKU 1 23.09 bu6nmoreka [JOK
(CMMBOJIBI) XHMHUYECKHX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IIpocTele U cnoxHBIE BELIeCTBa 1 26.09 hitps://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YICHHUE 1 30.09 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa
10 BEIECTB. XUMHUUIecKas hopmyIia. 1 210 bubnuorexa [JOK
BajeHTHOCTh aTOMOB XMMHUYECKUX ’ https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
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https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OrHOCUTEIbHAA aTOMHAs Macca.

Bbu6moreka [JOK
11 OTHOCUTENbHAS MOJIEKYJISIpHAs 7.10 https://m.e dsﬁ).ru I60d323c
Macca
12 MaccoBas 10511 XMMUYECKOTO 910 bubmuorexa [JOK
3JIEMEHTA B COCTMHECHUU ) https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. 14.10 bu6mmoreka [IOK
Monsipaast macca ' https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE 16.10 bu6mmoreka [IOK
SBICHHS. XUMHYECKast PEaKIIHst ' https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U yciI0BUS IPOTEKAHUSA 21.10 bubnunoreka [JOK
XUMHYECKUX PeaKiui ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHMs MaCChl BEIIIECTB. 23.10 bu6mmoreka [IOK
XUMHUYECKUE YPAaBHCHUS ' https://m.edsoo.ru/ff0d3b88
BrrunciieHus Koan4ecTBa, MacChl
17 BemecCTJ;ea o y]f));IBH:I-(I:I/I}Ii/; e 6.11 bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIui
npUKAHI XUMAYECKUX
18 E;Iafgmgl) (CanHHI/IHeHI/I}I - 11.11 bubmaorexa LJOK
’ https://m.edsoo.ru/ff0d3f34
pa3lioKEeHUs1, 3aMEeIIIeHUsI, 0OMEeHa)
19 gf{ﬁikf:i;j;?&og;g{i? u 13.11 bubmorexa LHOK
: . ’ https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3alys 3HaHUH
o
2| Bemeeman rmenae 1811 Bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4290
peaKIum»
N momre Kntmagon o sromemn 2011 bu6morexa LIOK
: ’ https://m.edsoo.ru/ff0d448e
npocrtoe BeuectBo. O30H
DOu3nYeCcKrue U XUMUYCCKHE
29 CBOMCTBA KHCJIOPO/Ia (peaKkIuu 2511 bubnmuotexa [JOK

okucnenus, ropenue). [lonstue 06
OKCHJIaX

https://m.edsoo.ru/ff0d4614
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Crioco0bl MosTy4eHus: KUCI0POoa B

bubmuorexa [JOK

23 71a00paTOPUH U TPOMBIILICHHOCTH. 27.11 https://m.edsoo.ru/ff0d497a
[IpuMeHeHue Kucnopoaa
TennoBoit 3¢ ekt XuMuIecKoi
2 Tepmoxmricexom ypasicH 212 BuGmaorerca LIOK
P P : ' https://m.eds00.ru/ff0d4790
9K30- M SHJIOTCPMHYECKHUX
peaKIusx
35 3ampmmene sorma, erocodm aro 412 BuGmmorerca LIOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
o | Loman oo To 0 e b imeaLOK
e P o ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, M3y4EHUE €T0 CBOHCTBY
27 Boxopon — aneMeHT u mpocToe 11.12 bubnnorexa [HOK
BellecTBo. HaxokaeHue B mpupoie ‘ https://m.edsoo.ru/ff0d4dd0
28 g]):(l)ivlpzle;;l?(f iX(I)/I l\/;.wl{_[ecﬁll\/lfleeHHe 16.12 bubmorexa HOK
Aopoaa. Hp ' https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
bu6mmoreka [IOK
29 [TonsITHE O KUCIIOTAX U COMAX 18.12 https://m.eds00.ru/ff0d50d2
30 CrniocoOslI mostydeHus BOAOPoIa B 23.12 bubnmnorexa [JOK
nabopaTtopuu ) https://m.edsoo.ru/ff0d4dd0
g | Lo s e s iz Do K
i P o ' https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YICHHE €TI0 CBOMCTBY
32 MonnsipHblii 00BEM Tra3oB. 3aKOH 3012 bubnnorexka [JOK
ABorasipo ' https://m.edsoo.ru/ff0d542e
35 memeorsa ras o erg Hsecrrony 13.01 uGaorexa LIOK
H My ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MM 00BEMY
34 Borancienns 006EMOB Ta30B 1O 15.01 bu6mmoreka [IOK
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YPaBHEHHUIO pEaKLUU Ha OCHOBE
3aKOHa 0OBEMHBIX OTHOILIECHHH
ra3oB

https://m.edsoo.ru/ff0d5708

35 duznyecKknue 1 XUMUYECKHe 20.01 bubmuorexa [JOK
CBOICTBA BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 2701 bu6mmoreka [IOK
UHIMKATOpax ' https://m.edso0.ru/ff0d59e2
Bopa xak pactBopuTes.

37 Hacrimennnle 1 HeHaChIICHHBIE 27.01 bu6mmoreka [IOK
pactBopbl. MaccoBast 107151 ’ https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckas padota Ne 5 o Teme

38 «IIpuroroBiieHue pacTBOpOB C 2901 bubnnorexa [HOK
oIpeneIéHHOM MacCOBOM A0Iei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»

39 KonTponbnas paborta Ne2 o teme 3.02 bubnnoreka [JOK
«Kucnopoz. Bogopoa. Boma» ) https://m.edsoo.ru/ff0d6342

40 OKcupl: COCTaB, KiIaccudUKaIus, 5.02 bubnuotexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e

41 g%%ﬁizﬂsnzniiﬁz;ecsfjoBHLIX u 10.02 bubmorexa HOK

’ ' https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

42 OCHOBaHUS: COCTaB, 12.02 bubmuorexa [JOK
KJ1accuUKaIus, HOMEHKIATypa ' https://m.edsoo.ru/ff0d67ca

43 [Tonyyenue n XumMu4eCcKue 17.02 bubnnorexka [JOK
CBOIICTBa OCHOBAHMIA ' https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, kitaccudukanms, 19.02 bu6mmorexa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2

45 [Tonyuyenue u xummuyeckue 24.02 bubnuorexa [IOK
CBOICTBA KUCIIOT ' https://m.edsoo.ru/ffOdfee2

16 Conu (cpennue): HOMEHKIATypa, 26.02 bubnmuotexa [JOK

CIIOCOOBI IMMOJIYYCHU S, XUMHUYCCKUC

https://m.edso0.ru/00ad9474
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CBOMCTBA

[IpaxTuueckas padora Ne 6.
Pemienue skcriepuMeHTaIbHBIX

bu6mmoreka [IOK

at 3a7a4 1o teMe «OCHOBHBIE KJIACChI 3.03 https://m.edso0.ru/00ad9b7c
HEOPTraHUYECKHUX COCAMHCHHI
18 xomcommmeoprammotn 5.03 Bu6morera LIOK
. https://m.edso0.ru/00ad9a50
COeIMHEHUH
49 O000I11IeHNE U CUCTEMATU3AIUS 903 bu6mmoreka [IOK
SHAHHH ' https://m.edsoo.ru/00ad9cb2
o
o | Mmoo e oy BibmoresLOK
on ' https://m.edso0.ru/00ad9ela
HEOPTaHMYECKUX COCAMHCHUN
51| xmsameoran smoweaaon. Hommae 17.03 Buoterca LIOK
) ’ https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
Ileproauueckuii 3aK0H U
59 [Tepuoanueckas cuctema 19.03 bu6mmorexa [IOK
XUMHUYECKHX d1eMeHToB [1. 1. ' https://m.edsoo.ru/00ada52c
Menpaeneena
bu6mmoreka [IOK
53 Hepuoner, rpymmsl, noArpyiyI 23.03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB 26.03 bubnmnoreka [JOK
aTOMHBIX siziep. M30Tombl ' https://m.edsoo.ru/00ada342
5| aromen sncetcrmon Tiopromcoror 7.04 Bumiotea LIOK
’ https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menzaeneera
XapakTepucTuka XMMHUECKOTO
56 3JIEMEHTA 1O €r0 MOJI0KEHUIO B 904 bubnuorexa [JOK
[Tepuoanueckoii cucreme . U. ' https://m.edsoo.ru/00ada824
Menpaeneena
57 3nauenwue [lepuogmveckoro 3akoHa 14.04 bu6mmoreka [IOK
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JUISL pa3BUTHS HAYKU U MIPAKTUKH. [].
N. MenneneeB — y4€HbIH, Me1aror
U TPpaXJaHUH

https://m.edso0.ru/00ada96e

PesepBHeiit ypok. O600ICHHE U
CHCTeMaTH3allus 3HAHUH /

bu6mmoreka [IOK

o8 Bcepoccuiickas mpoBepouHas 16.04 https://m.edsoo.ru/00adb33c
pabora
Kontposbnas padota Ne4 o teme
59 «Ctpoenue aroma. XUMHUYECKas 21.04 bubnnorexa [JOK
cBsa3by» / Beepoccwuiickas ’ https://m.edsoo.ru/00adb486
IIpoBepoYHas paboTta
60 DIIEeKTPOOTPULIATETLHOCTH aTOMOB 23.04 bubnuorexa [JOK
XUMHYECKHMX 3JIEMEHTOB ‘ https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 Honnas xumMuueckas CBsi3b 28.04 hitps://m.eds00.ru/00adac34
62 KoBanenTtHas nossipHas 30.04 bubnnoreka [JOK
XMMHYECKast CBSI3b ' https://m.edsoo.ru/00adaab8
63 KoBanentnast HemosspHas 5.05 bubnnoreka [JOK
XUMHYECKasl CBS3b ' https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 Crenexs okHcieHuA 7.05 https://m.edsoo.ru/00adae28
65 OxucnuTenbHo- 12.05 bubnmoreka [IOK
BOCCTaHOBHUTEIIbHBIC PEAKIIUU ’ https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 OKUCIATENN U BOCCTAHOBUTEIH 14.05 hitps://m.eds00.ru/00adb076
PesepBHrlit ypok. O6001ICHHE U
67 CHUCTeMaTU3alusl 3HAHUH 110 TEME 19.05 bubnmuorexa [JOK
«Ctpoenue aroma. XuMu4eckas ' https://m.edsoo.ru/00ad9cb?2
CBSI3b»
68-69 PesepBublit ypok. O60011eHNEe 1 21.05/26.05 bubnnorexka [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/ff0d61c6
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9 A KUIACC

KoanuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Tema ypoka KonT 1 Hata o0pa3oBaTe/ibHbIE
/o Beero POJIbHbIE PaKTH4YecKHue H3ydeHus pa3oB
padoThbI padoTbI pecypcbl
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 209 bu6mmoreka [IOK
XuMHA4eckux 3aementos 1. U. ' https://m.edsoo.ru/00adb59e
Menneneesa

2 cnoiers ommsocre mememas |1 4,08 Buamotea LIOK

N https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 9.09 bu6mmoreka [IOK
HEOPraHUYeCKUX BEIECTB ' https://m.edsoo.ru/00adb7e2

4 Buan XuMu4yecKkoil CBA3U U THIEI 1 11.09 bu6mmoreka [JOK
KPHUCTAJUIMIECKUX PEIIETOK ' https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme

5 «HOBTE)peHI/Ie U yriiyolieHue 1 1 16.09
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 xiacca»

6 et o poe ) 18.09 Bu6miorera LIOK

‘ https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 e, Tlonommte o ronorommam | 1 23.09 Buoterca LIOK
) ' https://m.edsoo.ru/00adbe9a
Y TETEPOreHHBIX PEAKIUAX
IlonsaTne 0 XUMHYSCKOM
paBHOBecuH. DaKkTOpHI,

8 BIIMAIOIINE HA CKOPOCTh 1 2509 bubmuoreka [JOK
XMMHUYECKON peaKiuu U ' https://m.edsoo.ru/00adc28c
IIOJIOKCHHE XUMUYECKOIO
paBHOBECHsI
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OKHUCIIUTETBHO-

bubmuoreka [JOK

9 BOCCTAHOBHTEJIbHBIE PEAKIIHU 30.09 https://m.edsoo.ru/00adcade
10 uccoummumt Crmme ncraise 210 Bumioreks LIOK
JCCOUHALIIH. ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
N bu6mmoreka [IOK
1 VowHbie ypaBHEHH peakiHi 7.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBAHHI B CBETE 910 bubmuorexa [JOK
npeCTaBlIeHUN 00 ' https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON JUCCOIHAITIT
5| Ko oo o Do K
pei N ' https://m.edsoo.ru/00add8b2
AICKTPOJIUTHYECKON JUCCOIHAITIT
. bubnuorexa [JOK
14 [TonsiTe o runponuse conen 16.10 https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3 AT 21.10 bubmuorexa [JOK
3HAHHUN ' https://m.edsoo.ru/00addd12
16 gf?:;g{?;cjxniaiﬁ;}fa;me 23.10 bubmorexa [IOK
p ' https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 no teme
17 «QJIEKTpOIUTHYECKAs 6.11 bubnuoreka [IOK
nucconmanys. XUMUYecKue ) https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPaX»
18 ratorenon Xnvmseomme caoficrsa 1111 Bamorexa LIOK
' ' https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
19 KXI/JIICOJfOOTinZII:\?IiES:;)(J;IZHC?OIZCTBa 13.11 bubmiorexa LHOK
’ ’ ' https://m.edsoo.ru/00ade104
MOJTyYeHHUE, PUMEHEHHE
20 [TpakTrueckas padota Ne 2 o 18.11 bubmuotexa [JOK
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teMme «llomydyenue comssHOU
KHCJIOTBI, U3y4eHUe e€ CBOMCTB»

Brrancnenus no YpaBHCHUAM

https://m.edso0.ru/00ade348

21 XMMHYECKUX PEAKIUM, ECIIU OJUH 20.11 Bubmaorexa IOK
’ https://m.edsoo.ru/00ade488
U3 pEareHTOoB JIaH B U30BITKE
29 OO6m1as XxapakTeprucTruKa 2511 bubnuorexa [JOK
asieMeHTOB VIA-Trpymisl ' https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAUN
23 cepbl. Haxoxxaenune cepol u e€ 2711 bubnnoreka [JOK
COCIMHEHUI B IPHUPO/IC. ' https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPBI
S e
8 https://m.edsoo.ru/00ade802
CBOMCTBa
KCHJIBI CEPBHI. Hasi KUCJIOT
25 gngniec;flg u XCI:/IGI\%I)I/IECCKI/I(;HO ) 4.12 bubmorexa LHOK
N https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. 912 bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE ' https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPbI
Brruncienune MmaccoBoil 10U bu6nmoreka [JOK
27 11.12 }
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTruKa
| aoser Vv s o BmonOk
’ ' https://m.edsoo.ru/00adeea6
(bu3nuecKre 1 XUMUYECKHe
CBOICTBA
29 AMMuak, ero ¢puznyeckue u 18.12 bubnnorexka [JOK

XUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHHUC

https://m.edsoo.ru/00adf004
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U IPUMEHEHUE

[TpakTuyeckas padora Ne 3 o

bubmuorexa [JOK

30 TeMe «HOJ‘Iy‘ICHI/IevaMMI/IaKa, 23.12 https://m.eds00.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A3OTHas KUCIOTa, e€ pusnueckue 2512 bubmumoreka [IOK
U XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonbs30BaHne HUTPATOB U COJIEH
aMMOHHS B KQ4eCTBE
32 MUHEPAIBHBIX YI0OPEHUIA. 30.12 bubnnoreka [JOK
XUMHYECKOe 3arpsi3HCHUE ' https://m.edso0.ru/00adf518
OKpY’KaroIen cpebl
COCTMHEHUSIMH a30Ta
dochop. Oxeun dpochopa (V) u
33 dbochopnas kucnorta, puznyeckue 13.01 bubnnoreka [JOK
1 XUMHUYECKHE CBOMCTBA, ' https://m.edsoo.ru/00adf68a
MOJIy4eHue
Hcnonbs3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX 15.01 bubnnoreka [JOK
ynoOpeHuii. 3arpsi3HeHue ' https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenibl hocdaTtamu
B npupose frecnen 2001 Bubmorexa IOK
’ - ' https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux
B e Clooi oy BiSomalok
' ' https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBSI3aHHBIEC C OKCHUIOM
yriepona (1V)
. bubnmoreka [JOK
37 VYronbHas KUCIIOTa U €€ CONH 27.01 https://m.eds00.ru/00ae006¢
18 [Tpaktrueckas padota Ne 4 o 2901 bubnmuorexa [JOK

teMe "[lonydyeHue yriaekuciaoro

https://m.edsoo.ru/00ae027e
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raza. KauectBeHHas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘IaJIBHBIG IIOHATHS 00

39 OPraHMYEeCKUX BEIIECTBAX KaK O 3.02 bubmorexa LIOK
P = ' https://m.edsoo.ru/00ae054e
COCAMHEHUSX YIJIepoJia
. bu6mmoreka [IOK
40 Kpemuuii u ero coexmHerus >-02 https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
a1 Pemienue skcriepuMeHTaNbHBIX 10.02 bubnnoreka [JOK
3a1a4 1o TeMe «Bakneime ' https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHECHUS»
p | oo 0 o e e Bimomliok
' https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OOm1ast xapaKTEepUCTHKA
XUMHYECKUX AJIEMEHTOB —
43 MeTajIoB. MeTajnueckas CBs3b 17.02 bu6mmoreka [IOK
1 MeTaJTNYecKast ' https://m.eds00.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
duznveckue CBONCTBA METAIIIIOB
TPOXHM PAR ' https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIoB
OO1u11e criocoObl MOTyYSHHS
5 mospasmemm e 2.02 Bu6mozexa LIOK
ypast ' https://m.edsoo.ru/00ae1156
peakIuii, €Ciii OJIMH U3 PeareHTOB
COJIEPKUT MPUMECH
bubmuoreka [JOK
46 [TonsTHE O KOPPO3UM METAIIIOB 26.02 https://m.eds00.ru/00ae1278
47 [[lenounble MeTAILITBI 3.03 bubmiorexa LHOK

https://m.edsoo.ru/00ael14b2
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Oxcupl U TUIPOKCUIBI HATPUS U

bubmuoreka [JOK

48 KaJust >-03 https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenIbHBIC METAJIIbI — 903 bu6mmoreka [IOK
KaJIbLIUI U MarHui ' https://m.edsoo.ru/00ae15e8
. bubmuorexa [JOK
50 Baxknelmnme coemMHEHNS KBTS 12.03 https://m.eds00.ru/00ae 1568
51 O606HvleHI/Ie Y CHCTEeMaTH3aIus 17.03
3HAHUU
52 JKEcTKOCTh BOMIBI U CITOCOOBI €€ 19.03 bu6mmoreka [IOK
YCTpaHEeHUs ' https://m.edsoo.ru/00ae1886
53 THeIl)\?: Inxcqggﬁgcﬁ?; aBJIVIQ/I ?v[ggo bl 23.03 bubmorexa LHOK
N " a g ' https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AJTIOMUHHT 26.03 https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U 704 bubnuoreka [IOK
THJIPOKCHIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 9.04 https://m.edsoo.ru/00ae1d86
57 Okcuapl, THAPOKCUIBI U COJH 14.04 bubnmnorexa [JOK
xenesa (1) u xenesa (111) ' https://m.edsoo.ru/00ae35e6
58 O606HV16HI/Ie Y CHCTEeMaTH3aIus 16.04
3HAHUH
[IpakTuueckas padora Ne 7.
59 PelreHne skcriepUMEHTAIBHBIX 21.04 bubnuorexa [IOK
3a1a4 1o TeMe «Bakneine ' https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 W3 PEareHTOoB JIaH B U30BITKE UITN 23.04 bubmmorexa LJOK

COACPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IIPOAYKTa

https://m.edsoo.ru/00ael1750
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peakiuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 o 1 28.04
3HaHUH
Kontponbnas padota Ne4 o teme
62 «BaxuHenme MeTauibl 1 UX 1 30.04
COCIMHEHUS»
63 BemecTBa u maTepuaisl B 1 505 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHue 1 705 bubnnorexa [HOK
OKpYXKaloIIel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 12.05 bubnnorexa [HOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHrlil ypok. O600111eH1E 1 1 14.05 bu6mmoreka [IOK
cHCTEMaTH3aIlHs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHEI ypOK. O606PICHH€ " 1 19.05
CUCTEeMaTH3alusl 3HAaHUH
68-69 Pemrenue 3agau 2 21.05/26.05
OBIIEE KOJIMYECTBO YACOB I10 69
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INOYPOYHOE IIVTAHUPOBAHUE

8 1 KJIACC
Ne KoJsnyecTBo 4acoB JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Beero Kourpoabubie IIpakTuueckue Jlara o0pa3oBaTe/ibHbIE
padoThI padoThI U3YYeHUs pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 209 bu6mmoreka [IOK
JKHU3HU YeaoBeKa. Tesa u BemecTra ' https://m.edsoo.ru/ff0d210c
2 ITonsiTie 0 MeTO1aX MO3HAHUS B 1 3.09 bu6mmoreka [IOK
XUMHHU ‘ https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1
3 «[IpaBuna pabotsl B m1abopaTopuu u 1 9.09 bubnnorexa [JOK
puEMBI 0OpaICHHS C ' https://m.edsoo.ru/ff0d23dc
12a00paTOPHBIM 000PYIOBAaHHEM
4 YucTele BelecTBa U CMECH. 1 10.09 bu6mmoreka [JOK
Cnioco0Obl pa3ziesieHus: cMecei ' https://m.edsoo.ru/ff0d26ca
o
5 EI?;I;T;;GHC;: iﬁzfggzﬁ l'%pI/IMepe 1 16.09 bubmorexa HOK
. ' https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL 1 MOJICKYTb1 1 17.09 https://m.eds;f).ru/fdeZaGc
v XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 23.09 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U COKHBIE BELIECTBA 1 24.09 ﬁgg;?ﬁ;;%igﬁﬁlffo d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 30.09 E’ftlgi?/?;ée?sic.)r{f/ffo 42d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIIECTB. XUMHUYECKas (hopmyIa. 1 110 bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMUYECKUX ’ https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
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OtHOCUTEIbHAA aTOMHAg Macca.

Bbu6moreka [JOK
11 OTHOCHUTENBbHAS MOJIEKYJISIpHAs 7.10 https://m.e dsgf).ru I60d323c
macca
12 MaccoBasi 107151 XMUMHYECKOTO 310 bubmuorexa [JOK
3JIEMEHTA B COCIMHECHUU ) https://m.edsoo.ru/ff0d350c
13 KomnnuectBo Bemectsa. Moib. 14.10 bu6mmoreka [IOK
Monsipaast macca ' https://m.edsoo.ru/ff0d5230
14 DOU3NIECKre U XUMHUYECKHUE 1510 bu6mmoreka [IOK
SIBIICHHSL. XUMHUYCCKas PEaKIIyst ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA 21.10 bubnunoreka [JOK
XMMHUYECKHX peaKini ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpPaHEHMS MacChl BEIIECTB. 22.10 bu6mmoreka [IOK
XUMUYECKUE YPaBHCHUSI ' https://m.edsoo.ru/ff0d3b88
BrurunciieHusa KOIu4ecTBa, MacChl
17 BCII_IGC(”:FJ;Z 1o y;)):BHeeIiI/I}Ii/; e 5.11 bubmmorexa [JOK
. https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUi
K npUKAUI XUMAYECKAX
18 pgaalzﬁng) (C(?CHI[I/IHCHI/ISI - 11.11 bubmaorexa LJOK
’ https://m.edsoo.ru/ff0d3f34
pa3oXKeHus, 3aMellleHus, oOMeHa)
19 la\flﬁikf(?ye;i(;io%ogfu?ﬁg " 12.11 bubmorexa LHOK
: . ' https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3allHs 3HAHHI
o
20| Bomeran e 1811 Bubmiorera LIOK
‘ https://m.edsoo.ru/ff0d4290
peaKIm
20| soma Knonopon - ancwen 1911 bu6morexa LIOK
: ‘ https://m.edsoo.ru/ff0d448e
npocrtoe BeectBo. O30H
dOu3nuecKkrue U XUMUYCCKHIE
29 CBOMCTBA KHCJIOPO/a (peaKkIuu 2511 bu6mmoreka [IOK

okHcieHus, ropenue). [lonstue 00
OKcHJax

https://m.edsoo.ru/ff0d4614
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Cnoco0bl MoTy4eHus: KHUCI0po/ia B

bubmuorexa [JOK

23 1abopaTopuu U MPOMBIIUIEHHOCTH. 26.11 https://m.eds00.ru/ff0d497a
IIpuMeHeHne Kucopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
2 repuoxmmccxon ypastiern 212 BiSmorexa LIOK
P P ’ ' https://m.eds00.ru/ff0d4790
9K30- U SHJOTCPMHUUYECKHUX
peaKnusx
35 Japrmetne somana, eocodm aro 312 BuGmmorerca LIOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
e | Lo o 163 o e oy B oK
ye P . ' https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3YUEHUE €T0 CBOWCTB)»
27 Bonopon — anemeHT u npocroe 10.12 bubnnorexa [HOK
BerlecTBo. Haxoxaenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
28 (cll):(l)gﬁpclzilea?;oe I;I)X(I)/I Nallmll'leclfl(f/leeHHe 16.12 bubmorexa HOK
Aopoaa. Hp ' https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIa
bu6mmoreka [IOK
29 [ToHsATHE O KUCIOTAX U COJIAX 17.12 https://m.eds0o.ru/ff0d50d2
30 CrniocoOslI ostydeHus BOAOPoa B 23,12 bubnmnorexa [JOK
nabopaTopuu ) https://m.edsoo.ru/ff0d4dd0
g | s o % dm o iz DS lOK
ya P . ' https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, H3YUCHHE €T0 CBOHCTRBY
30 Mounsipabiii 00BEM razoB. 3aKoH 30.12 bubnnorexka [JOK
ABorazpo ' https://m.edsoo.ru/ff0d542e
3 pencormaras 1o oo nomcomons 13.01 uGaorexa LIOK
H MY ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
34 Brorancienns 00EMOB Ta30B 110 14.01 bu6mmoreka [IOK
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YPaBHEHHUIO pEaKLiU Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOILECHUI
ra3os

https://m.edsoo.ru/ff0d5708

35 du3uYecKre U XUMUYECKUe 20.01 bubmuorexa [JOK
CBOICTBA BOJIBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonsitue 00 21.01 bu6mmoreka [IOK
MHJIUKATOpax ' https://m.edso0.ru/ff0d59e2
Bopa xak pactBoputens.

37 Hacrimennnle 1 HeHachIIIEHHbBIE 27.01 bu6mmoreka [IOK
pactBopbl. MaccoBast 107151 ' https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTrueckas pabora Ne 5 mo reme

38 «[IpuroroBiienue pacTBOpoB ¢ 28.01 bubnnorexa [HOK
OIpeIeIEHHON MacCOBOM J0JIei ' https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BELIECTBAY

39 KonTponbnas padota No2 mo teme 3.02 bubnnoreka [JOK
«Kucnopoza. Bogopoa. Bomay ' https://m.edsoo.ru/ff0d6342

40 Oxkcupl: cocTaB, KJacCupUKaIus, 4.02 bu6mmorexa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e

41 I;%J;Iﬁiiﬂlfnzniiﬁz;ecgchBHLIX u 10.02 bubmorexa HOK

’ ' https://m.edsoo.ru/ff0d664e
amM(OTEpPHBIX OKCHJIOB

42 OcHOBaHUs: COCTaB, 11.02 bubmuorexa [JOK
KJIaccu(UKaIUs, HOMEHKIATypa ' https://m.edsoo.ru/ff0d67ca

43 [Tonyuenune n xummdeckne 17.02 bubnnorexka [JOK
CBOICTBa OCHOBaHUH ' https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, kmaccudukanms, 18.02 bu6mmorexa [IOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2

45 [Tonyyenue u xXumudeckue 24.02 bubnuorexa [IOK
CBOMCTBA KUCIIOT ' https://m.edsoo.ru/ffOdfee2

16 Comnm (cpeanue): HOMEHKIIATypa, 2502 bubnmuotexa [JOK

CITIOCOOBI MOJIy4YCHH A, XUMHUYCCKUC

https://m.edso0.ru/00ad9474
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CBOMCTBA

[TpakTuyeckas padora Ne 6.
Pemenue sxcriepuMeHTaATBHBIX

bu6mmoreka [IOK

at 3aga4 1o teme «OCHOBHBIE KIACChI 3.03 https://m.edso0.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHCHHIN
18 omcemmmcoprammoont. 4,03 Buamoterca LIOK
- https://m.edso0.ru/00ad9a50
COeIMHEHU I
49 O00011IeHNE U CUCTEMATHU3AIUS 10.03 bu6mmoreka [IOK
3HAHUN ' https://m.edsoo.ru/00ad9cb2
o
50 Ké’?iﬁiﬁiiainiiiif o Teve 11.03 bubmmorexa [IOK
. ' https://m.edso0.ru/00ad9ela
HEOPTaHWYECKHUX COCTUHCHHIMA
51 | xmmmcorsnt snemeatron. Lomiae 17.03 Buoterca LIOK
) ' https://m.edsoo.ru/00ad9ffa
rpymmnax CXOIHBIX 3JIEMEHTOB
[Iepuoanueckuii 3aKOH U
59 [Tepuoanueckas cucrema 18.03 bubnuotexa [JOK
XUMHYECKHX 371eMeHTOoB 1. 1. ' https://m.edsoo.ru/00ada52c
Menneneena
bu6mmoreka [IOK
53 Hepuozer, rpymmel, noarpymms! 24.03 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTas 2503 bubnmnoreka [JOK
aTOMHBIX siziep. M30Tombl ' https://m.edsoo.ru/00ada342
5| areeon srowesmon Tloprommcaror 704 Bu6miotera LIOK
' https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B 3.04 bubnuorexa [JOK
[Tepuoanueckoii cucreme /. U. ' https://m.edsoo.ru/00ada824
Menneneena
57 3navenue [leproauyeckoro 3akoHa 14.04 bu6mmoreka [IOK

39



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

JUTSL pa3BUTHS HAYKU U MPAKTUKU. [].
N. MenaeneeB — y4€HbIH, Me1aror
U TPKJaHUH

https://m.edso0.ru/00ada96e

PesepBHelil ypok. O000ICHHE 1
CHCTeMaTH3aIus 3HaHu# /

bu6mmoreka [IOK

o8 Bcepoccwuiickas mpoBepouHast 15.04 https://m.edsoo.ru/00adb33c
paborta
Kontponbnas padota Ne4 o teme
59 «CtpoeHue aroma. XuMudeckas 21.04 bubnnorexa [JOK
cBs3b» / Beepoccuniickas ‘ https://m.edsoo.ru/00adb486
IpoBepoyHas pabora
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB 27.04 bubnuorexa [JOK
XUMUYECKHUX DIIEMEHTOB ' https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
61 HMonnas xumMuueckas CBI3b 28.04 hitps://m.eds00.ru/00adac34
62 KoBanentHas nossipHas 29.04 bubnnoreka [JOK
XHMHYECKasl CBS3h ) https://m.edsoo.ru/00adaab8
63 KoBasienTHas HenonsipHas 505 bubnnoreka [JOK
XUMHUYECKast CBSI3b ’ https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
64 Crenen, oxHCeHI 6.05 https://m.edsoo.ru/00adae28
65 OKuciuTenpHo- 12.05 bubnmoreka [IOK
BOCCTAHOBHTEJIbHBIC PEAKIIMU ‘ https://m.edso0.ru/00adb076
66 OKHCIUTETN U BOCCTAHOBUTEIIN 13.05 bubmorexa LIOK
‘ https://m.edsoo.ru/00adb076
PesepBHelit ypok. O6001IeHNE 1
67 cUcTeEMaTH3allis 3HAaHUH 10 TEME 19.05 bu6mmorexa [IOK
«Ctpoenue atroMa. XUMUYeCKast ' https://m.edsoo.ru/00ad9cb?2
CBSI3bY
O0001IeHe B CUCTEMATH3aI s
68-69 3HaHu# o TeMe «CTpoeHue aToma. 20.05/26.05

XHUMHYECcKas CBA3b)
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OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 69 ° 4
9T, B KJIACC
Ne KoJsnyecTBo 4yacoB Jara JIeKTPOHHBbIE U(PPOBHIE
wn Tema ypoka Beero Konrpoabnbsie IIpakruyeckue W3yseHms o0pa3oBaTebHbIE
padoThI padoThI pecypchl
[Tepuoanyueckuii 3aK0H.
[lepuonuueckast cucrema 1 1.09 bubnnorexa [HOK
XUMHYECKHX diteMenToB JI. 1. ' https://m.edsoo.ru/00adb59e
Meneneena
e e | voo  Bamono LK
. ’ https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB
Knaccudukanus u HOMeHKIaTypa 1 3.09 bu6mmoreka [JOK
HEOPraHUYECKUX BEIICCTB ' https://m.edsoo.ru/00adb7e2
Buapl XUMHUYECKOM CBSI3U U THIIBI 1 11.09 bu6mmoreka [IOK
KPHUCTAJUIMIECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme
<<HOBTf)peHI/Ie U yriyOlieHue 1 1 15.09
3HAaHUN OCHOBHBIX Pa3ZeNIOB Kypca
8 kacca»
Knaccudukamnms xumuaeckux 1 18.09 bubnuoteka [JOK
peakuii o pa3IUYHBIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
peueuum, Tomme o rovorem. 1 200 bumorera LIOK
DEAKIIHH. ' https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX PEaKLUAX
[ToHsiTHE O XUMUYECKOM
paBHOBecun. DaKTOPHI, BIHAIOLHE Bubmorexa [IOK
Ha CKOPOCTh XUMUYECKOUN PEaKInU 1 25.09

Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHS

https://m.edsoo.ru/00adc28c
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OKHUCITUTENBHO-

bubmuoreka [JOK

9 BOCCTAHOBUTEIIbHBIE PEAKIIMU 29.09 https://m.edsoo.ru/00adcade
10| noscmam G enaGe 210 bunorexa LIOK
AHCCOTTHATIMH. : https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
. bu6mmoreka [IOK
1 Hownbie ypaBHCHHA peakiiHi 6.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHMU B CBETE MPEACTaBICHUI 910 bu6mmoreka [IOK
00 3JIEKTPOJINTHUECKOM ' https://m.edsoo.ru/00add5d8
IUCCOLMAIAN
13| eoere mponcrammernaiob 1370 ~ bubmorexa LIOK
pel . ' https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIHAITIHI
. bubnuorexa [JOK
14 [TonsiTe o ruaponaU3e coJien 16.10 https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus 20.10 bubmuorexa [JOK
3HAHUI ’ https://m.edsoo.ru/00addd12
16 gg:;g;eecﬁ:npea?;gnﬁ;L',me 23.10 Eubmorexa IIOK
p ' https://m.edsoo.ru/00addbfa
3amau»
KonTpoabHnas pabora Ne2 no teme
17 «OIIEKTpOIUTHYECKAS 6.11 bubnuoreka [IOK
nucconmanys. XuMUYECKue ’ https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18| Rosmmacnss conficran s npamene 011~ bubmorera LIOK
prMep ' https://m.edsoo.ru/00addfe2
xJjopa
19| xmmcoars coofioma. nomymonns 1311  bubmorexa LIOK
’ i ’ ' https://m.edsoo.ru/00ade104
MIPUMEHEHNE
20 [TpakTrueckas padota Ne 2 o Teme 17.11 bubmuotexa [JOK
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«lomydeHnue COITHON KUCIOTHI,
U3Yy4EHHUE €€ CBOUCTB)»

Brraucnenus no YpaBHCHHAM

https://m.edso0.ru/00ade348

bu6mmoreka [IOK

21 XUMUYECKUX PEaKluid, €CIu OJJuH 20.11 hitps://m.eds00.ru/00ade48s
U3 PEareHTOB JIaH B U30BITKE
29 OO0m1as XxapaKTepuCTHUKa 3JIEMEHTOB 2411 bubnuorexa [JOK
VIA-rpymmsl ' https://m.edsoo.ru/00ade64a
AmtoTponHbie Mo (DUKAIIH
23 cepbl. HaxoxneHue cepol u e€ 2711 bubnnoreka [JOK
COCMHEHUH B IPHUPO/IE. ' https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOICTBA CEPbI
2 guiseconne n xinmmcesi 112 buGanorexa LIOK
y https://m.edsoo.ru/00ade802
CBOMCTBa
KCHJIBI CEPBHI. Hasl KHCJIOT
25 gngugeczlig u )S/IGI\E)HECCKHZHO ) 4.12 bubmorexa LHOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIIUH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO CI0c00a
26 MOJIy4EHUS CEPHON KUCIIOTHI. 312 bubnnoreka [JOK
XUMHYECKOe 3arpsi3HeHNE ' https://m.edsoo.ru/00adec8a
OKPYKaIOIEe Cpebl
COEIMHEHUSIMU CEPbI
Brrunciaenue maccoBoii 101u bu6nmoreka [JOK
27 11.12 }
BBIXOJIa TIPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTUKa JIEMEHTOB
28 ;/étn;po};ngz;;iloez IpUPOJIC 15.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adeea6
buznYecKre 1 XUMUYECKHE
CBOICTBA
29 AMMHuak, ero ¢puznueckue u 18.12 bubnnorexka [JOK

XUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHHUC

https://m.edsoo.ru/00adf004
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U IPUMEHEHUE

[IpakTuueckas padora Ne 3 o reme

bubmuorexa [JOK

30 «HonyqveHHe aMMUaKa, U3y4eHHe 22.12 https://m.eds00.ru/00adf180
€ro CBOMCTBY
31 A3OTHas KUCIOTa, e€ pusnueckue u 2512 bubmumoreka [IOK
XHMHYECKHE CBOMCTBA ‘ https://m.edsoo.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
o bubmuorexa [JOK
32 yRobpenuii. Xumureckoe . 29.12 https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHCHHUSMH a30Ta
3 Qochopman scrons st 1201 | DuGmiorerallOK
p N ' https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYCHUE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIIbHBIX 15.01 bubmuorexa [JOK
yao0peHuii. 3arpsisHeHue ’ https://m.edsoo.ru/00adfc20
npUpoaHOii cpelnbl hocharamu
B mpupore pumseeen 101 | BubmorexaLlOK
PHPOJIE, . ' https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOKCTBA
Oxkcunsl yriaepoja, ux pusudeckue
1 XUMHUYECKHE CBOMCTBA.
bu6nmoreka [JOK
36 Dkonorudyeckue mpoOIemsl, 22.01 https://m.eds00.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
N bubnmoreka [JOK
37 VYronbHast KUCI0Ta U €€ CoNn 26.01 https://m.eds00.ru/00ae006¢
[Ipaxtuueckas padota Ne 4 o Teme
38 "ITosrydeHne yrieKucioro rasa. 29.01 bubmuorexa [IOK

KauecTBenHas peakuus Ha
KapOoHaT-HOH"

https://m.edso0.ru/00ae027e

44



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

[TepBoHauanbHBIE MOHATHS 00

39 OPraHMYEeCKHUX BEIIECTBAX KaK O 2.02 bubmorexa LIOK
p t ' https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIIIepoia
. bubnmoreka [JOK
40 Kpemruit u ero coezmnerus >-02 https://m.edso0.ru/00ae080a
[TpakTuueckas padota Ne 5.
M Pemenne skciepuMeHTAIBHBIX 902 bubmumoreka [IOK
3a7a4 1o teme «BaxHeimue ) https://m.edso0.ru/00ae0bf?2
HEMETaJUIbl U UX COCTUHCHUS
2 B nevrm 1202 | BumorexaIOK
' https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO61as xapakTepucTUKa
XUMHUYECKHUX DJIEMEHTOB —
METAJIOB. MeTaiuinueckas CBsi3b U bubnuorexa [JOK
43 16.02 .
METa/UInYecKas KPUCTaNInIecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBa
METaJIOB
POXIM P ' https://m.edsoo.ru/00ae1156
HaANPSDKEHUH METAJIOB
O61ue crnocoObl MOTyYeHUs
B i jor | Dm0k
ypast ' https://m.edsoo.ru/00ae1156
peaxIuii, e OJJUH U3 PEareHTOB
COJICPKUT IPUMECH
bu6mmorexa [IOK
46 [TonsaTHEe 0 KOPPO3UN METAILIOB 2.03 https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 Llenoureie metans! >-03 https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U 903 bu6mmoreka [IOK

Kajaus

https://m.edsoo.ru/00ael14b2
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[Ienouno3eMeabHbBIC METAIILI —

bubmuoreka [JOK

49 KaJILLIMA ¥ MarHui 12.03 https://m.edso0.ru/00ae15e8
. bu6mmoreka [IOK
50 Baxuelimue coefMHEHUS KaJIbIUI 16.03 https://m.eds00.ru/00ae15e8
51 0606LHeHHe Y CUCTEMATH3aLUsA 19.03
3HAHUI
50 JKécTkoCTh BOIBI U CIIOCOOEI €6 23.03 bu6mmorexa [IOK
yCTpaHEHUS ' https://m.eds00.ru/00ae1886
o | Spmmeeme e S oy DSl
i A 8 ’ https://m.edso00.ru/00aelae8
yCTpaHCHHUS
. bubmuorexa [JOK
54 Amomminii 6.04 https://m.edso00.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U 9.04 bubnnorexa [HOK
THIPOKCHIA ‘ https://m.edsoo.ru/00aelc64
bu6nmoreka [JOK
56 Keneso 13.04 https://m.edso00.ru/00ae1d86
57 OKcHIbl, THIAPOKCUIBI U COJTH 16.04 bu6mmoreka [IOK
xenesa (1) u xenesa (I11) ' https://m.edsoo.ru/00ae35e6
58 O606I£I6HI/IC M CUCTEMaTH3aIHs 20.04
3HAHUH
[TpakTnyeckas padora Ne 7.
59 Pemenne skcnepuMeHTaIbHBIX 23.04 bubnnoreka [JOK
3a1a4 mo reMe «BakHele ' https://m.edso0.ru/00ae3de8
METAJUIBI M UX COENMHEHND)
Berarcienus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIA OJIUH
60 U3 PeareHTOB JIaH B U30BITKE WU 27.04 bubnnorexka [JOK
COJEPKUT pUMecH. Beruucienus ' https://m.edsoo.ru/00ae1750
MacCOBOH JIOJIM BBIXOJIa MIPOTYKTa
peaxiuu
61 O000IIIeHNE U CUCTEMATU3ALUS 30.04

46



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

3HAHUH

KonTtponsnas padora Ne4 o reme

62 «Baxuneimme MeTauibl 1 UX 1 4.05
COCIMHEHUS
63 BemecrBa u marepuainsl B 1 705 bubmumoreka [IOK
MMOBCETHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 11.05 bubmuorexa [JOK
OKpYXaIoIIeH Cpe/ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 14.05 bubnnorexa [HOK
9KOJIOTHYECKHX MPOOIEM https://m.edsoo.ru/00ae4270
66 Peseprublit ypok. O6o0mIeHNE U 1 18.05 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00ae0d0a
67 PesepBHbli ypoK. O606£J.IGHI/IC u 1 21.05
cUCTEeMaTH3alus 3HAHUH
68 PesepBHEIH ypOK. O606£II€HI/IC u 1 25 05
CUCTEeMAaTH3aIHsl 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 JT KJIACC

KoanuecTBo 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Nen/m Tema ypoka Beero Konrpoabnbsie IIpakruueckue fllj;-?eﬂnﬂ o0pa3oBaTe/ibHbIE
padoThbI padoTbI pecypcbl
Ilepnonrueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 209 bu6mmoreka [IOK
XuMHA4eckux 3aementos 1. U. ' https://m.edsoo.ru/00adb59e
Menneneesa

2 cnoicre ommaccsm: anememron |1 3.09 Buamotea LIOK

N https://m.edso0.ru/00adb6b6
MEePBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa 1 9.09 bu6mmoreka [IOK
HEOPraHUYeCKUX BEIECTB ' https://m.edsoo.ru/00adb7e2

4 Buan XuMu4yecKkoil CBA3U U THIEI 1 10.09 bu6mmoreka [JOK
KPHUCTAJUIMICCKUX PEIIETOK ' https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme

5 «HOBTE)peHI/Ie U yriiyolieHue 1 1 16.09
3HaHUI OCHOBHBIX Pa3/IesioB Kypca
8 xiacca»

6 et o poe . 17.09 Bumotera LIOK

' https://m.edsoo.ru/00adbcb0
MpU3HAKaM
7 e, Tlonsmme o romorammes | 1 23.09 Buoterca LIOK
) ' https://m.edsoo.ru/00adbe9a
Y TETEPOreHHBIX PEAKLUAX
IlonsaTne 0 XUMHYECKOM
paBHOBecuH. DaKkTOpHI,
8 BIIMAIOIINE HA CKOPOCTh 1 24.09 bubmuoreka [JOK

XMMHYECKON peaKiuu u
MOJIOKEHNE XUMHUYIECKOT'O
paBHOBECHS

https://m.edsoo.ru/00adc28c
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OKHUCIIUTETBHO-

bubmuoreka [JOK

9 BOCCTAHOBHTEJIbHBIE PEAKIIHU 30.09 https://m.edsoo.ru/00adcade
10 uctoumatum G n craGe 110 Bumioreks LIOK
JCCOUHALIIH. ' https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
N bu6mmoreka [IOK
1 VowHbie ypaBHEHHS peakHi 7.10 https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U
12 OCHOBAHHI B CBETE 3.10 bubmuorexa [JOK
npeCTaBlIeHUN 00 ' https://m.edsoo.ru/00add5d8
AICKTPOJIUTUYECKON JUCCOIHAITIT
5| R el s> o Do K
pei N ' https://m.edsoo.ru/00add8b2
AICKTPOJIUTHYECKON JUCCOIHAITIT
. bubnuorexa [JOK
14 [TonsiTue o rupponuse conen 15.10 https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMATU3 AT 21.10 bubmuorexa [JOK
3HAHHUN ' https://m.edsoo.ru/00addd12
16 gg:ﬁﬁ?ﬁ&?iﬁ:iiﬁgHHX 22.10 bubmorexa [IOK
p ' https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padora Ne2 no teme
17 «QJIEKTpOIUTHYECKAs 511 bubnuoreka [IOK
nucconmanys. XUMUYecKue ) https://m.edsoo.ru/00addecO
pEaKIuu B pacTBOPAX»
18 rasorenon Xrmmucckne croficrsa 1111 Bamorexa LIOK
' ' https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
19 KXI/JIICOJfOOTin(I)/II:\Z)IiES:EJEIZHC?OIZCTBa 12.11 bubmiorexa LHOK
’ ’ ' https://m.edsoo.ru/00ade104
MOJTyYeHHUE, PUMEHEHHE
20 [TpakTrueckas padota Ne 2 o 18.11 bubmuotexa [JOK
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teMme «llomydyenue comssHOU
KHUCJIOThI, U3y4eHUE €€ CBOMCTB»

Brrancnenus no YpaBHCHUAM

https://m.edso0.ru/00ade348

21 XMMHYECKUX PEAKIUM, ECIIU OJUH 19.11 Bubmaorexa IOK
’ https://m.edsoo.ru/00ade488
U3 peareHTOoB JIaH B U30bITKE
29 OO6m1as XxapakTeprucTruKa 2511 bubnuorexa [JOK
asieMeHTOB VIA-rpymisl ' https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAUN
23 cepbl. Haxoxxaenune cepol u e€ 26.11 bubnnoreka [JOK
COCIMHEHUI B IPHUPO/IC. ' https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA CEPBI
w | Smonopon s 20 Bimomliok
8 https://m.edsoo.ru/00ade802
CBOMCTBa
KCHJIBI CEPBHI. Has KUCJIOT
25 gngngec;flg u )S/Iel\%I)H‘jeCKI/I(;HO ) 3.12 bubmorexa [TOK
N https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHNE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. 912 bubnnoreka [JOK
XUMHYeCKoe 3arpsisHeHUE ' https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpeibl
COEJIMHEHUSIMU CEPbI
BrruncieHune MaccoBoil 10U bu6nmoreka [JOK
27 10.12 }
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTeprucTruKa
| e Vhpym o BmonOk
’ ' https://m.edsoo.ru/00adeea6
(bu3nuecKre 1 XUMUYECKHe
CBOICTBA
29 AMMuak, ero ¢puznyeckue u 1712 bubnnorexka [JOK

XUMHUYCCKUC CBOﬁCTBa, MOJIYUYCHHUC

https://m.edsoo.ru/00adf004

50



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
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

U IPUMEHEHUE

[TpakTuyeckas padora Ne 3 o

bubmuorexa [JOK

30 TeMe «HOJ‘Iy‘ICHI/IevaMMI/IaKa, 23.12 https://m.eds00.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A3OTHas KUCIOTa, e€ pusnueckue 24.12 bubmumoreka [IOK
U XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonbs30BaHne HUTPATOB U COJIEN
aMMOHHS B KQ4eCTBE
32 MUHEPAIBHBIX YI0OPEHUIA. 30.12 bubnnoreka [JOK
XUMHYECKOe 3arpsi3HCHUE ' https://m.edso0.ru/00adf518
OKpY>KaroIen cpebl
COCTMHEHUSIMH a30Ta
dochop. Oxeun dpochopa (V) u
33 dbochopnas kucnorta, puznyeckue 13.01 bubnnoreka [JOK
1 XUMHUYECKHE CBOMCTBA, ' https://m.edsoo.ru/00adf68a
MOJIy4eHue
Hcnonbs3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX 14.01 bubnnoreka [JOK
ynoOpeHuii. 3arpsi3HeHue ' https://m.edsoo.ru/00adfc20
IIPUPOJHOM cpenibl hocdaTtamu
B puore pmeetien 2001 Bubmorexa IOK
’ - ' https://m.edso0.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux
| Emmemmmee o Do lOK
' ' https://m.edsoo.ru/00adfebe
po0JIeMBbI, CBSI3aHHBIEC C OKCHUIOM
yriepona (1V)
. bubnmoreka [JOK
37 VYronbpHas KUCIIOTa U €€ CONH 27.01 https://m.eds00.ru/00ae006¢
18 [TpakTrueckas padota Ne 4 o 2801 bubnmuorexa [JOK

teMe "[lonydyeHue yriaekuciaoro

https://m.edsoo.ru/00ae027e

51



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

raza. KauectBeHHas peakuus Ha
KapOoHaT-MOH"

HepBOHa‘IaIIBHBIe IIOHATHS 00

39 OPraHMYEeCKUX BEIIECTBAX KaK O 3.02 bubmorexa LIOK
p m ' https://m.edsoo.ru/00ae054e
COCAMHEHHMSX YIJIepo/ia
. bu6mmoreka [IOK
40 Kpemuuii u ero coexmHerus 4.02 https://m.edso0.ru/00ae080a
[IpaxTuueckas padora Ne 5.
a1 Pemenue skcriepuMeHTaNbHBIX 10.02 bubnnoreka [JOK
3a1a4 1o TeMe «BaxkHeimme ' https://m.edso00.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHECHUS»
2 i neverammn 11.02 BuGumorexa IOK
' https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OOm1ast xapaKTEepUCTHKA
XUMHYECKUX AJIEMEHTOB —
43 MeTajIoB. MeTajnueckas CBs3b 17.02 bu6mmoreka [IOK
U MeTaJuIHYecKas ' https://m.eds00.ru/00ae103e
KPUCTAJUINYECKasl PELIETKA.
duznveckue CBONCTBA METAIIIIOB
TPOXHM PAR ' https://m.edsoo.ru/00ae1156
HaIpsKEHUH METaJIoB
OO1u11e crnocoObl MOTyYeHHS
5 mospammemm oo 24.02 Bufmaorexa LIOK
ypast ' https://m.edsoo.ru/00ae1156
peakIuii, €clii OJIMH U3 PEareHTOB
COJIEPKUT MPUMECH
bubmuoreka [JOK
46 [TonsTHE O KOPPO3UM METAIIIOB 25.02 https://m.eds00.ru/00ae1278
47 [[lenounble MeTAILITBI 3.03 bubmiorexa LHOK

https://m.edsoo.ru/00ael14b2
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Oxcupl ¥ TUIPOKCUIBI HATPUS U

bubmuoreka [JOK

48 KaJust 4.03 https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenIbHBIC METAJIIbI — 10.03 bu6mmoreka [IOK
KaJIbLIUI U MarHui ' https://m.edsoo.ru/00ae15e8
. bubmuorexa [JOK
50 Baxueiinme coeqMHEHNS KaJIbLIU 11.03 https://m.eds0o.ru/00ae15e8
51 O606HvleHI/Ie Y CHCTEeMaTH3aIus 17.03
3HAHUU
52 JKEcTKOCTh BOMBI U CITOCOOBI €€ 18.03 bu6mmoreka [IOK
YCTpaHEeHUs ' https://m.edsoo.ru/00ae1886
53 THeIl)\?: Inxcqggﬁgcﬁ?; aBJIVIQ/I ?v[ggo bl 24.03 bubmorexa LHOK
N " a g ' https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubnuorexa [JOK
>4 AJTIOMUHHT 25.03 https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U 704 bubnuoreka [IOK
THJIPOKCHIA ' https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 8.04 https://m.edsoo.ru/00ae1d86
57 Okcuapl, THAPOKCUIBI U COJH 14.04 bubnmnorexa [JOK
xenesa (1) u xenesa (111) ' https://m.edsoo.ru/00ae35e6
58 O606HV16HI/Ie Y CUCTEeMaTH3aIus 15.04
3HAHUH
[IpakTuueckas padora Ne 7.
59 PemreHne skcriepUMEHTAIBHBIX 21.04 bubnuorexa [IOK
3a1a4 1o TeMe «Bakneimne ' https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COSTUHEHUS
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 W3 PEareHTOoB JIaH B U30BITKE UITN 22.04 bubmmorexa LJOK

COACPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa IIPOAYKTa

https://m.edsoo.ru/00ael1750
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peakiuu

O0001IeHYE ¥ CUCTEMATU3 AU

61 o 1 28.04
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Baxneume MeTaIbl 1 UX 1 1 29.04
COCTMHCHHS
63 BemecTBa u maTepuaisl B 1 505 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HeHUe 1 6.05 bubnnorexa [HOK
OKpYXKaloIIel cpe/ibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 12.05 bubnnorexa [HOK
HKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O60011eH1E 1 1 13.05 bu6mmoreka [IOK
cHCTEeMaTH3allHs 3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHEI ypOK. O606FICHH€ " 1 19.05
CUCTEeMaTH3alvsl 3HAaHUH
68-69 Pemrenue 3agau 2 20.05/26.05
OBIIEE KOJIMYECTBO YACOB I10 69 4 7
ITPOIT'PAMME
8 I' KNIACC
No KoJsinyecTBO 4acoB JJIeKTPOHHBbIE LU (PPOBBIE
11/-11 Tema ypoka Beero Konrpoabusie IIpakruueckme Jara oOpasoBaTe/bHbIE
padoThbI padoTbI U3YYeHUs pecypcbl
1 IIpenmer xumuu. Ponp xumuu B 1 1.09 bubmuorexa [JOK
JKA3HU 4yesoBeka. Tena u Belecrsa https://m.edsoo.ru/ff0d210c
2 [ToHsiITHE O METO/IaX MO3HAHUS B 1 4.09 bu6mmoreka [IOK

XHUMHHU

https://m.edsoo.ru/ff0d227e

54



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e

[IpakTuueckas padora Ne 1
«[IpaBuia paboTHI B 1aOOPATOPHH

bu6mmoreka [IOK

3 npuéMbl 00paIieHus ¢ 8.09 https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM)
4 YucThle BEIeCTBa U CMECH. 11.09 bu6mmoreka [IOK
CriocoObl pa3ziesieHus: cMecei ' https://m.edsoo.ru/ff0d26ca
5 Eg,;af;ﬁf;: iﬁ:fggilﬁ l'%pI/IMepe 15.09 bubmorexa [IOK
. https://m.edsoo.ru/ff0d28c8
OUYHCTKH NTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
6 ATOMBI H MOTIEKYJIEI 18.09 https://m.edséf).ru/fdeZaGC
v XUMHUYECKHUE AJIEMEHThI. 3HAKH 92.09 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKUX JJIEMECHTOB ' https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIE BEIIECTBA 25.09 ﬁ:’:g;?/ﬁ?ezasc%?rﬁlfm d2a6e
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 29.09 Egg;?/(;;,eelijzgg};/ffo 42d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEIECTB. XUMHUUecKas hopmyIia. 510 bu6mmoreka [IOK
BaneHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
o | Sreemems o o Bmomanox
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10511 XMMHYECKOTO 910 bu6mmorexa [IOK
DJIEMEHTA B COEUHEHUN ’ https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moiib. 13.10 bu6mmorexa [IOK
MounsipHas macca ' https://m.edsoo.ru/ff0d5230
14 DU3N4eCcKue U XUMUYECKHUE 16.10 bubmuorexa [JOK
SIBJICHUS. XMMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky ¥ ycaoBuUsl MPOTEKAHUS 20.10 bubnnorexka [JOK

XUMHYECKHUX PEaKUi

https://m.edsoo.ru/ff0d3al6
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3aKOH COXpaHEHUsI MacChl BEUIECTB.

bubmuoreka [JOK

16 XUMHYECKUE YPaBHEHUS 23.10 https://m.edsoo.ru/ff0d3b88
| Do s ju DS oK
» ypaBHen ' https:/m.eds00.ru/ff0d5708
XUMUYECKHUX PEaKIIui
18 | pusn (cocsmmmn, poamoscs 10.11 BuGmorera LIOK
peakdl A »P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHA)
19 | ommmnonemmen Oosmenme n 1371 bubmorexa LIOK
) o ' https://m.edsoo.ru/ff0d40c4
cUCTEMAaTH3aIUs 3HAHUN
20 | oo 1711 BuGmorera LIOK
B ' https://m.edsoo.ru/ff0d4290
pEaKIIHI
21 o K I’oragiifeﬁiﬁi " 20.11 bubmorexa [TOK
Ayxa. PO ' https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnyeckue U XUMAUECKHE
22 CBOICTBa KHCIIOpOaa (peaKiuu 24.11 bu6nmoreka [JOK
oKHcIeHusI, Topenue). [Tousatre 00 ' https://m.edsoo.ru/ff0d4614
OKCHIaX
25 | maeomapm Ao 2711 BuGnorexa LIOK
partop P ) ' https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoaa
TennoBoii 3¢ ekt XuMuIecKoi
24 pEaKIHH, TIOHITUE O 112 bu6mmorexa [IOK
TEPMOXUMHUYECKOM YpaBHEHHH, ' https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJIOTEPMHUIECKHUX PEAKIIHIX
25 | Sarprmesne vourta, enoestut s 412 BuGmiorera LIOK
p Ayxa, ) https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAITICHHS
26 [IpakTuueckas padora Ne 3 o reme 8.12 bubnuoreka [IOK
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«[lomyuenue u cobupanue
KUCIIOPO/Ia, M3YYCHHUE Ero CBOMCTBY

https://m.edsoo.ru/ff0d4ae2

27 Bonopoa — a5emMeHT u npocroe 11.12 bu6mmoreka [IOK
BeliecTBo. HaxoxaeHue B mpupojie ' https://m.edsoo.ru/ff0d4dd0

28 iﬁ%ﬁiﬁ;ﬁﬁ;ﬂﬁgﬁﬁHeHne 15.12 bubmorexa LIOK

' ' https://m.edsoo.ru/ff0d4dd0
BOJIOpOJA
bu6mmoreka [IOK

29 ITousTHe 0 KMCITIOTaX M COJIIX 18.12 https://m.eds00.ru/ff0d50d2

30 CrniocoOslI nostydeHus BOAOpoaa B 92,12 bu6mmoreka [IOK
naboparopuu ) https://m.edsoo.ru/ff0d4dd0

| Spmean o 4o e )iy BiSiores 0K

. ' https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3YUCHHE €r0 CBOMCTBY

32 MounsipHbiii 00bEM ra3oB. 3aKOH 9912 bubnnoreka [JOK
Asorapo ' https://m.edsoo.ru/ff0d542e
Brerancnenns o0b€ma, KOTUIECTB

33 BemecCTJ:sea rass ioeera(l)’ H;);eCTiICOM?/ 12.01 bubmorexa HOK

. https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILLIECTBA WK 00BEMY
| Do o e oy B LOK
. . ' https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHEIX OTHOIICHUI Ta30B

35 DU3NYECKue U XUMUYECKHUE 1901 bu6mmoreka [IOK
CBOICTBA BOJBI ' https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuid. [lonsitue 00 2701 bubnuorexa [JOK
WHINKATOpaxX ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputes.

37 Haceimenasie 1 HEHACHIIIICHHBIS 26.01 bu6mmorexa [IOK
pacTBOpBl. MaccoBast 107151 ' https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pACTBOPE

38 [Ipaktuueckas padota Ne 5 o Teme 2901 bubnmuotexa [JOK

«IIpuroroBieHue pacTBOPOB ¢

https://m.edsoo.ru/ff0d5eba
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OIpeeNEHHON MaCCOBOU J10JIEH
PAcTBOPEHHOIO BEILECTBA»

39 Kontpoinbnas padora No2 o teme 202 bubnuorexa [JOK
«Kucnopon. Bonopoa. Bona» ' https://m.edso0.ru/ff0d6342
40 Oxkcuppl: cocTaB, KacCU(pUKAIINS, 5.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
p | e s oncrine ot v Bibmore 0K
’ https://m.edsoo.ru/ff0d664e
aM(OTEpPHBIX OKCHJIOB
42 OcCHOBaHUS: COCTaB, 12.02 bubmuoreka [JOK
Kiaaccu(uKalus, HOMCHKIATypa ) https://m.edsoo.ru/ff0d67ca
43 [lonyyeHue u XUMHYECKUE CBOMCTBA 16.02 bubnuoreka [IOK
OCHOBaHUH ' https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kiaccudukarms, 19.02 bu6mmoreka [IOK
HOMCHKJIATypa ' https://m.edsoo.ru/ffOdfee2
45 ITony4yeHnue U XMUMUYECKUE CBOMCTBA 26.02 bubnuoreka [IOK
KHUCIIOT ' https://m.edsoo.ru/ffOdfee2
16 cmocotu nomymemmn i 203 BuGmorera LIOK
N ’ ) https://m.edso00.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6.
47 Peienne skcniepuMeHTaIbHBIX 503 bubnuoreka [IOK
3a1a4 1o teme «OCHOBHBIE KJIACCHI ) https://m.edso0.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUII»
PO I ——— 0.03 Bubmiorera LIOK
o ' https://m.edso0.ru/00ad9a50
COCTMHEHU I
49 O00011eHNEe U CUCTEMATU3ALMS 12.03 bu6mmorexa [IOK
3HaHUHI ' https://m.edsoo.ru/00ad9cb?2
KonTponpHas padora Ne3 o teme
50 "OCHEBHI)IG Knlztccm 16.03 bubmorexa LHOK

HEOPraHUYECKUX COeAMHEHU "

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIIACCHPUKAITUU

bubmmoreka [JOK
51 XUMHYECKUX 3J1eMeHTOB. [loHsiTHE O 19.03 https://m.e dsﬁ).ru 100ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepuoanueckas cucrema 23.03 bu6mmoreka [IOK
XUMHYECKHX 3ieMeHToB [1. 1. ' https://m.edsoo.ru/00ada52c
Meupeneena
bu6mmorexa [IOK
53 TleproaEL, rpymItet, MOATpYIIE! 26.03 https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX 6.04 bubnuorexa [JOK
saep. M3oTorsr ‘ https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 06onoqe1<v Bubmorexa [IOK
55 aToMoB 3JieMeHTOB [lepuoanueckoii 9.04 httos://m.ed 100ada6b
pS://m.eds00.ru/Vlagabnc
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €ro MOJIOKEHHUIO B 13.04 bubnnoreka [JOK
[Mepuoaunueckoii cucreme /1. 1. ' https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U NTPAKTUKU. [[. 16.04 bubnnoreka [JOK
. MenneneeB — y4EHBIi, ie1aror ‘ https://m.edso0.ru/00ada96e
U TPaXJaHUH
Peseprubiit ypok. O60011eHIE U
58 cUCTEeMaTH3aIus 3HaHUH / 20.04 bubmuorexa [JOK
Bcepoccuiickas poBepouHas ' https://m.edsoo.ru/00adb33c
pabora
KonTtponbHas padora Ne4 o reme
59 «Ctpoenune atoma. XuMHYECKast 23.04 bubnuorexa [JOK
cBs13b» / Beepoccuiickas ' https://m.edso0.ru/00adb486
poBepoyHas paborta
60 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB 27.04 bubnmuorexa [JOK

XUMHUYCCKHUX 3JICMCHTOB

https://m.edsoo.ru/00adaab8
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bubmuoreka [JOK

61 Honnas xumuueckast cBsizb 1 30.04 https://m.eds00.ru/00adac34
62 KoBanenTtHas noyisipHasi XuMudeckas 1 4.05 bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTtHast HenomsipHas 1 705 bubmumoreka [IOK
XUMHYECKast CBSA3h https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
64 Crenexs okHCICHuA 1 11.05 https://m.edscLJEJ.ru/OOadanB
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 14.05 bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
66 OKHCITUTENIN U BOCCTAHOBUTEIIN 1 18.05 Eﬁﬁ/ﬁeﬁigﬁmm db076
PesepBusiit ypok. O60011eHNE U
67 CHUCTEeMaTU3alus 3HAHUHI 110 TEME 1 21.05 bubnuorexa [JOK
«Ctpoenue aroma. XuMU4ecKast https://m.edsoo.ru/00ad9ch?2
CBSI3b»
O00011eHNEe U CUCTEMATU3ALIS
68 3HaHUU 110 TeMe «CTpOEeHHE aToMa. 1 25.05
XUMUYECKasi CBSI3b»
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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MMPOBEPSEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

8 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

1

11

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOT'0 00111eT0 00pa30BaHUs

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX [OHATHUM: aTOM,
MOJIEKYJIa, XHMHUYECKHH JJIEMEHT, IPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAas), BAJICHTHOCTD,
OTHOCHUTEJIbHAs aTOMHAas W MOJICKYJIsipHAs Macca, KOJIMYECTBO
BEILECTBA, MOJIb, MOJSIpHAs Mmacca, MaccoBas JOJS XHMHUYECKOIrO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XUMHUYECKAsl peakivs,
KIacCUpUKaLMsi  PEaKIHil: peakuud  COCAMHEHUS,  PEaKIHH
pa3joXKeHUs, pEaKlUu 3aMEIICHUs, PEaKIMH OOMEHa, 2JK30- |
SHAOTEPMUYECKUE PEeaKIMUH, TeroBoi 3¢ (HeKT peakiuu, pacTBOp,
MaccoBas JI0JIs BellecTBa (MPOIEHTHAs: KOHIICHTPAIIKs) B PaCTBOPE

1.2

HIUIFOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHX MIOHATHHA H
IMPUMCHATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

1.3

14

1.5

MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJII COCTaBi€HUsS (OpMYyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN

pacKpbIBaTh  CMBICJ  3aKOHOB COXPAHEHUs MAacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

OTpEeNaTh BaJlEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COCIMHCHUSAX

1.6

1.7

KJIaCCU(UIUPOBATh XMMHUUYECKHE pPEaKIuu (M0 4YHCIy U COCTaBy
Y4YacCTBYIOUIMX B PEaKIUH BELIECTB, 10 TEMI0OBOMY YPQEKTY)
BBIUNCIIATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MAaccChl
BEIIIECTB

1.8

BBIUHCIISATH MAcCCOBYIO JIONIO XMMHUYECKOTO JJIEMEHTa 1Mo (opmyre
COEIMHEHN,

1.9

BBIYHUCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HaAOJI0JIEHHE,
U3MEpPEHUE,  MOJCIMPOBAHMUE,  DKCIEPUMEHT  (pEeajbHBIl  H
MBICJICHHBIN )

ITo Teme: «BaxxHeiilre npeaCTaBUTEIM HEOPTAHUYECKUX BEILIECTBY»

2.1

2.2
2.3

PaCKpeIBaTb CMBICJI OCHOBHBIX XHUMHWYCCKHUX TMOHSTHH: OKCH I,
KHUCJI0Ta, OCHOBAaHUC, COJIb

OTIPEIETISITh MPUHAUIC)KHOCTh BEHIECTB K OMPEACTEHHOMY KIIaccy
COeMHEHUH 1o Gopmynam

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTaHUYCCKUC BCIICCTBA
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2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMMHUYECKHE CBOWCTBA
BEIIECTB Pa3IMUYHBIX KJIACCOB, MOJATBEPKAAs OINUCAHHE IpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUIN COOTBETCTBYIOIMX XUMUYECKUX PEAKIUil

2.5

IMPOrHO3UpOBaTh CBOMCTBa B€IICCTB B 3aBHUCHMOCTH OT HX
Kau€CTBCHHOI'0O COCTaBa, BO3MOXHOCTH IIPOTECKAHHUA XHUMHUYCCKUX
HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CIENOBaTh MpaBWJIaM [OJIb30BAHUS XUMHUYECKOM TOCYyAOH H
1abopaTopHBIM O0OpYIOBaHUEM, a TaKXKe IMpaBuUjaM OOpaleHUs C
BEILIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSMU IO BBINOTHEHHUIO
71a00pPAaTOPHBIX XMUMHUYECKHUX OMNBITOB MO TMOJIYYEHHI0 U COOMPAHMIO
ra3000pa3HBIX BEMIECTB (BOAOPOAA M KHUCIOPOJAA), MPUTOTOBICHHIO
pacTBOpPOB C ONpeAeNEéHHOM MaccoBOMl J0jeill pacTBOPEHHOTO
BEIIIECTBA, IUNIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIENOYEH M KHUCIOT C TMOMOIIBIO
WHINKATOpPOB (JIakMyc, (eHOIPTATCHH, METUIIOPAHXK U APYTHE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOW peaKkIuu

3.1

3.2

3.3

IIo Teme: «llepuoguuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux syemeHToB J[. M. Menneneesa. CTpoeHue aTromos.
Xumuueckas cBsi3b. OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN

PacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKHUX IMOHATHI: A1p0 aToma,
AIIEKTPOHHBIA CJIOM aToMa, aTOMHas oOpOuTadb, paguyc aroma,
XMMUYECKas CBfA3b, IOJSIPHAs W HENOJIApHas KOBAJEHTHAasl CBS3b,
AIIEKTPOOTPULIATEILHOCTh, HMOHHAsl CBSI3b, HWOH, KATHOH, aHUOH,
CTENEeHb OKUCIICHUS

KJIacCU(UIIUPOBATh XMMUYECKHUE HJIEMEHTBI

ONUCBHIBATh M XapaKTepHu3oBaTh TaOnuuHyro ¢opmy Ilepuonnyeckoit
CUCTEMBl XMMMUECKHUX DJIEMEHTOB: pa3iuyarh MOHSITHUS «TJIaBHAs

noarpynna (Arpynma)» u «moOouHas mnoarpynmna (brpymma)y,
«MaJbie» U «OOJIBIIHNE) MTEPHOIbI

3.4

3.5

packpsiBaTh cMmbica [lepumoamueckoro 3akona .M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAaHUE MEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYCCKHUX DJJIEMCHTOB OT MUX IIOJIOXKCHHUSA B HepHO)II/I‘ICCKOﬁ
CUCTEME

COOTHOCHUTH  O0O3HAu€HHUs, KOTOpble HMMEITCS B  TabmuIle
«Ilepmoanyeckass  cucrema  XuUMU4Yeckux  anemeHtoB  J.HM.
MenpneneeBa» € YHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsii s1apa, oOIiee YHcio
AIIEKTPOHOB U paclpeiesIeHNe UX T0 AIEKTPOHHBIM CIIOSIM)

3.6

3.7

9 KJIIACC

Kon

OIpCaAcCIIATD CTCIICHDb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI)IX
COCOAUMHCHUAX

ONpCACIIAATL BUJ XUMHYECKOH CBS3U (KOB&J’ICHTH&H u I/IOHHaH) B
HCOPTaHUYCCKUX COCIUHCHUAX

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
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MPOBEPAEMOro o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJibTara

1 ITo Teme: «BGH_IGCTBO U XUMHYCCKas peaKIusi»

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKMX IIOHATHUH: pacTBOp,
AIIEKTPOJINTHI, HEIJIEKTPOJIUTHI, DIIEKTPOJUTHYECKAS AMCCOLMALIMS,
peaKkIMu HMOHHOrO OOMEHa, KaTallu3aTop, XMMHYECKOe paBHOBECHUE,
oOpaTtumble u HEoOpaTHUMbIE peaxkuuu,
11 OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peaxkuuu, OKHCJIUTEID,
BOCCTAHOBUTEINIb, OKHUCIEHHME M BOCCTAaHOBIIEHUE, aJUIOTPOIUS,
aM(pOTepHOCTb,  XMMHUYECKas CBA3b  (KOB&IEGHTHAs, HWOHHaf,
METAJUINYECKasd), KPUCTAJUIMYECKas pEHETKa, CILIaBbl, CKOPOCTb
XUMHUYECKOU PEAKINU

HIUIIOCTPUPOBATL B3daMMOCBA3b OCHOBHLIX XHMHYCCKHX HOHATHU U
IMPUMCHATH OTU MMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX HpeBpaHICHI/Iﬁ

1.2

COCTaBJIATH ypaBHeHI/Iﬂ 3JICKTp0JII/ITI/I‘-IeCKOI>'I Jucconuanuuu KHUCIIOT,
1.3 IeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKIHid
WOHHOr0 00OMeHa

PacKpbiBaTh CYHIHOCTb OKHCIIMTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

1.4 o
MOCPEACTBOM COCTaBIICHUS JJIEKTPOHHOTO OajaHca dTUX peakIuit
15 MIPOBOJUTH PACUYETHI IO YPABHEHUIO XUMUYECKON pEAKIIMHI
5 Ilo temam: «Hemerasuibl U uUX coequHeHUS» U «MeTalipl U HUX

COCIUHCHUA

XapaKTepu30BaTh (ONUCHIBATh) OOLIME U CHIEU(PUUECKUE XUMUUECKUE
21 CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEpXkIasi ONHUCAHHE
' IIpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIINX
XUMUYECKHUX PeaKLnn

29 COCTAaBJIATHL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOMINX CYIICCTBOBAHUC
' TeHETUYECKOM CBA3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB
IMPOrHO3NPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA,

2.3 BO3MOHOCTH IIPOTEKAHUS XMMUYECKUX IPEBPALICHUN B PA3JIUYHBIX
YCIIOBHSIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71ab0paTOpHBEIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
24 BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSIMU TIO BBINOJTHEHHUIO
1ab0PaTOPHBIX XMUMHUYECKUX OMBITOB MO TOJYyYEHUI0 M COOMpaHHIO
ra3z000pa3HBIX BEMIECTB (aMMHUaKa M YTIIEKUCIIOTO rasa)

MPOBOJAUTh PEAKIMHU, IMOJATBEPKAAIONIME KAUYECTBEHHBIM COCTaB
pa3MYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPHI-,
2.5 Opomun, womua, kapOonar, Qocdar, cummkar, cymbdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHUS, MOHBI H3yYEHHBIX METAJIOB,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

3 [To Teme: «XuUMHUSI U OKpY:KAOIIAsl Cpeiar

31 packpbpIBaTh  CMBICI  OCHOBHBIX XuMHueckux mnoHstui: [IJIK
BEILIECTBA; KOPPO3HUs METAIIOB

MPUMEHATh OCHOBHBIE OTIEPAIMM MBICTUTEIBPHON ACITEIHHOCTH —
3.2 aHAIM3 W CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTeMaTU3alUIo,
BBISIBIICHUE TPUYMHHO-CICACTBEHHBIX CBSI3¢M — I M3y4YeHUS
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CBOMCTB BELIECTB M XUMHYECKHX PpEaKIMH; €CTECTBEHHOHAy4YHbIE
METO/Abl IO3HAHUSA — HAOJIOJEHHE, W3MEpEHHUe, MOJAEIMPOBAHUE,
AKCIIEPUMEHT (peajbHbIl U MBICICHHbIN)
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ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

8 KJIACC

Kon
1

11

1.2

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
[TepBoHavanbHbIE XUMUYECKHE TOHSATHUS

[Ipenver xumuu. Ponb XUMuUM B JKU3HHM 4YeloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATperaTrHoe COCTOSTHUE
BEIIECTB

[TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yucteie BemectBa U cmecu. CrocoObl
paszeleHus cMecen

1.3

14

1.5

1.6

1.7

2.1

ATOoMBI W MOJICKYIJIBI. Xumudeckue diaeMEHTBL. CHMBOJIBI  XHUMHYECKHX
JJICMCHTOB. HpOCTbIe X CJIO0XXHBIC BEIICCTBA. ATOMHO'MOJ’ICKy.]IﬂpHOC YUYCHHUC

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOr0 2JI€MEHTa
B COCIMHCHUU

KomnuectBo BemectBa. Moisib. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl W YHCIIAa CTPYKTYPHBIX €IWHHII BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKHUX COCIUHEHUM

dusnueckue U XUMMHUYECKUE ABJICHMSA. XUMUYECKas peakius U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BellecTB. Xumuueckue ypaBHeHus. Kiaccupukanus
XUMHUYECKHX Peakluil (COeMHEHNs, pa3IoKeHus, 3aMEeleHUs], OOMEHa)

XUMHUUECKUH KCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKON MOCYI0M, C paBUIaMU
pabotrel B Jjaboparopuu W TpuéMamMu  OOpaileHuss C JIabOpaTOPHBIM
0o0OpyJOBaHUEM, HU3yUY€HHE W OINucaHue (UINUYECKUX CBOMCTB 00pa3loB
HEOpPraHMYEeCKUX BEIIEeCTB, HaOioneHue ¢(u3nyeckux (MIaBJIeHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHUE caxapa B CTYIKE, KHUIIEHUE W KOHACHCAIUs BOAbBI) U
XUMHYECKHX  (TOpEeHWe CBEYM, NPOKAIMBAHWE METHOW  IPOBOJIOKH,
B3aUMOJICIICTBME MeJla ¢ KHUCJIOTOW) SBJICHUHM, HaOMIOJEHHME M ONHCaHue
NPU3HAKOB MPOTEKAHHWS XHWMHUYECKHMX peakuuid (pas3joxkeHue caxapa,
B3aUMOJICHICTBUE CEpHOW KHCIOTBI C XJOpPUIOM Oapusi, pa3ioXeHue
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3auMOJIEHCTBUE Kelle3a ¢ pacCTBOPOM
comu menu(ll), n3ydenue cnocoOoB paszzeneHus: cMecel (C MOMOIIbI0 MarHUTa,
bunpTpOBaHUE, BBITAPUBAHME, IUCTUIUIALMS, XpoMarorpadus), MpoBeAcHUE
OYHUCTKH ITOBapE€HHOM COJIM, HAOIO/IEHHE U OMMCAaHUE PE3yJIbTaTOB MPOBEICHUS
OTbITa, WUTIOCTPUPYIOLIEr0 3aKOH COXPAaHEHMsI MacChl, CO3JaHHe Mojelei
MOJIEKYJ (IIapOCTEPHKHEBBIX )

Baxueiiiine MNpEACTABUTCIIM HCOPTaHUYCCKUX BCIICCTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopony — sneMeHT M IpocToe
BemiecTBo. HaxoxkieHue Kuciopojia B NMpHUpoOnE, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kuciopona. CrocoOsbl
MOJYYEeHUs] KHUCIOopoJa B JIaOOpaTOpUM U MPOMBIILICHHOCTH. Kpyrosopor
Kucnopoaa B npupoge. O30H — aoTponHasi MoaAUpUKALMS KHCI0OpOoaa

2.2

TenoBoit 3P pekT XUMUUECKON peakuu, TEPMOXUMHUYECKHE YPaBHEHHUS, K30~
Y DHAOTEPMUYECKUE PeaKMK. TOIUINBO: yrojib U MeTaH. 3arps3HEHNE BO3/1yXa,
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yCcUJIeHHE TapHUKOBOTO 3¢ dekra, pazpyiieHne 030HOBOTO CI0s

2.3

Bomopon — snemeHT u mpocroe BeniectBo. HaxoxzaeHue BOAOpoAa B MPUPO/IE,
busnyeckue W XUMHYECKHE CBOMCTBA, IPHUMEHEHHUE, CIOCOOBI TOTYYCHUS.
Kucnore! 1 conmn

2.4

Monsipublii 00bEM ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHUSIM

2.5

2.6

®usnyeckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
HaceplienHble 1 HEHACBILIEHHBIE PacTBOPbI. PacTBOpUMOCTh BELIECTB B BOJIE.
MaccoBasg nons Bemecrsa B pacTBOpe. XHUMHUYECKHE CBOWMCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B NpUpoJe M B KM3HU uenoBeka. Kpyrosopor
BOABl B IpUpoJe. 3arpsA3HEHHE NpUPOAHbIX BoA. OxpaHa M OYMCTKa
IIPUPOJIHBIX BOJ

Knaccudukanust Heopranmueckux coeauHennid. Oxcunabl. Krnaccuduxarus
OKCHJIOB: cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIC, aM(OTepHbIe) U
HeconeoOpazyomue. Homenknarypa okcuaoB. dusnueckne U XUMHUYECKHE
CBOMCTBA OKCHI0B. [losryuenue okcuaoB

2.7

2.8

2.9

OcHoBanus. Kiaccudukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHus. Homenkiiarypa ocHoBanuii. PHU3NYECKNE U XMMHUYECKHE CBOMCTBA
ocHoBaHMMU. [Tonyuenne ocHOBaHUN

Kucnotsl. Knaccudpukanus xucinor. Homenknarypa kucinor. ®dusudeckue u
XUMUYECKHE CBOMCTBa KUCHOT. Pan aktuBHoctm MerawwioB H.H. bekerosa.
[Tosryuenue Kucnor

Comu. Homenknarypa coneil. @u3znueckrue M XMMHUYECKHME CBOWCTBA COJIEH.
[Tonyuyenue coset

2.10

T'enernueckas cBI3b MCXKAY KilaCCaMM HCOPraHNICCKUX COGJII/IHGHI/II\/'I

211

XWMHWYECKUN  DKCIIEPUMEHT: KAayeCTBEHHOE  ONPEIEICHUE  COJAEpKaHUs
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHEe, cOOMpaHue, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCIOpOJa, HAOMIOJEHNE B3aWMOJIECUCTBUS BEILECTB C KUCIOPOAOM U
yCIIOBHS BO3HUKHOBEHUS M MpPEKpallleHus] ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3llaMu OKCHJOB U ONHMCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacrio3HaBaHME M M3Y4YE€HHE CBOWCTB BOAOpOAa (ropeHue), B3auMojeicTBUE
Bozoposaa ¢ okcugom Menu(ll) (BO3MOXHO HUCTIOIB30BAHKE BUICOMATEPUAIIOB),
HaOrofieHne 00paslloB  BEIIECTB KOJWYECTBOM 1 MOJb, HCCIIEJOBaHUE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C Pa3IMYHOW PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MACCOBOU JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJEHUCTBHE BOJbl C MeTaJJlaMH (HaTpUeM U KajlbIHEM)
(BO3MOKHO HCIIOJIb30BaHME BHJCOMATEpUANIOB), OINpPE/AEICHUE PACTBOPOB
KACIOT M IIeJoYeil ¢ IMOMOIIbI0O MHJUKATOPOB, MCCIEJOBaHUE OOpaslioB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJACCOB, HaONIO/IEHHE W3MEHEHUs
OKpPacKM MHJIUKAaTOpPOB B pacTBOpax KHCIOT U ILNEJIOYEH, H3y4YeHHe
B3auMoeiicTBusi okcuaa menu(ll) ¢ pacTBopom CepHOW KHCIOTBI, KUCIOT C
MeTaJlJIaMH, peakLiui HEUTpaIn3alni, OJyYEHUE HEPACTBOPUMBIX OCHOBaHMI,
BBITECHEHHE OJHOr0 MeTajula JpYyrUM M3 pacTBopa COJIM, pEIlIeHue
HKCIIEPUMEHTAIbHBIX 3a/1ad Mo TeMe «BakHeimmMe Kiacchl HEOPraHUYECKHX
COETUHEHUI)

ITepnonnueckuii 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. CTpoeHre aToMoB. XUMU4ecKkas CBsi3b. OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUU

3.1

HepBBIC ITOIIBITKH KJ'IaCCI/I(l)I/IKaHI/II/I XUMHYSCKHX »dJjieMeHTOB. IloHsTne o
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IpYIIax CXOJHBIX AJIEMEHTOB (ILEJIOYHBIE U IIEJIOYHO3EMEJIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yloT amdoTepHbie
OKCH/IbI U TUJPOKCHIbI

3.2

IIepnognueckuit 3axoH. [lepuoanueckas cucreMa XuMu4deckux 3inemeHToB J[. 1.
Menneneesa. Koporkonepuoanas u JUIMHHOIIEPUOAHAS (bopMbl
[lepuognueckoit cucrembl xuMmuueckux anemeHtoB .M. Menaeneesa.
Ilepuonsl u rpynnel. PU3NYECKUII CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB
IIEPUOJ1a U IPYIIIBI DJIEMEHTA

3.3

3.4

3.5

3.6

Crpoenue atomoB. CocraB aTOMHbIX sifep. M3otomnbl. Dnexrtponbsl. CtpoeHue
JIEKTPOHHBIX 000J04YeK aTroMoB IMepBbIX 20 XUMHMYECKHX 3JIEMEHTOB
[Tepnognueckoit cucremel .M. Menneneesa. XapakTepUCTHKAa XUMUYECKOTO
3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoit cucteme [[.1. Menneneena

3aKOHOMEPHOCTU M3MEHEHHsI paauyca aroOMOB XHWMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB MO TpyNIamM H IEPUOJAM.
3nauenue [lepmoanueckoro 3akoHa u lleproguyeckoil cuCTEMbl XMMUYECKUX
AJIEMEHTOB ISl pa3BUTHA Hayku W mnpakTuku. .M. MenneneeB — y4€HbIA U
rpaKJIaHUH

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass M HEMOJSPHAs) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XMMUYECKUX 3JIEMEHTOB. VlOHHAas CBsI3b

Crenenp okucieHusa. OKHUCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm
OKHCJICHUS M BOCCTaHOBJICHUA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

3.7

XVUMUYECKUH JKCHEPUMEHT: H3Y4YeHHME O0OpaslloB BELIECTB METAUIOB H
HEMETAJUIOB, B3aUMOJEHCTBHE TMAPOKCUIA LIMHKA C PACTBOPAMM KHUCIOT H
1IeJI0YEH, MPOBEIECHNE ONBITOB, MIUIFOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakiiii (ropeHue, peakliuu pa3iokKeHus, COeTMHEHHS )

9 KUIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1

BemectBo 1 xumundeckas peakuus. [lopropenue

11

[Iepnonnueckuit 3akoH. lleprnoauyeckas cuctema XuMu4ecKux snemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsi H HX
COCIIMHEHUI B COOTBETCTBHUM C IIOJIOKEHUEM 3JIeMEHTOB B llepuommyeckon
CUCTEME U CTPOEHHUEM HX aTOMOB

1.2

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAIUINYECKON PEIIETKH
U BUJa XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BeUIeCTB (MEeXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKHUE CBOMCTBA BELIECTB,
OTHOCAIIMXCSA K PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCIUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUYECKHUX BEIIECTB

1.3

Krnaccudukanys XuMu4eckuxX peakiui Mo pa3auyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBOMY 3(pdekry, mo
W3MEHEHHUIO CTEMEHEH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 y4yacTUIO KaTaiu3aTopa). OK30- U  DSHIOTEPMUYECKHE  PpeaKIuH,
TEPMOXUMHUYECKHE ypaBHEHHUs. [IoHATHE O CKOPOCTH XMMHUYECKON peaklin

67




14

1.5

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHYECKUX peakuusx. Ilonstue o
TOMOTE€HHBIX U Te€TePOTEeHHBIX peakuusax. [loHsTHe 0 XUMHYECKOM PaBHOBECHH.
@akTopbl, BIUSIONIME HAa CKOPOCTh XMMHUYECKOH pEaKUMHd U TIOJ0KEHUE
XMMHYECKOTO PaBHOBECHS

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC ~ pPEaKIMH,  DJICKTPOHHBIA  OajaHc
OKHCIUTEIbHO-BOCCTAHOBUTEIbHON  peakimu.  CocCTaBlieHHE  ypaBHEHUMH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUii C HCIOJIb30BAHUEM METOoa
ANIEKTPOHHOTO OaslaHca

1.6

Teopust RJIEKTPOIIMTUUECKONH TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
KaTtuonsbl, annonbl. MeXaHu3M JUCCOLUAIIMU BEIIECTB C Pa3IUYHbIMUA BUJIAMHU
XuMu4deckoi cps3u. Crenenp auccoruanui. CHIIbHBIC U ca0bIe AICKTPOJIHTEHI.
Peakiiun nonHOTO OOMEHA. YCIIOBUS MPOTEKAHMUS PEAKIMi MOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE WOHHBIE ypaBHEHMs peakiuil. CBOWCTBa KHUCIIOT,
OCHOBaHMH M COJIEM B CBETE€ IIPEACTABICHUH 00 3JIEKTPOJUTHYECKON
nuccounanuu. KauectBeHHble peakunu Ha HOHBI. [[oHsATHE O THAPOIU3E COoJIeit

1.7

XHAMHMYECKUN DKCIEPUMEHT: O3HAKOMIJICHME C MOJEISIMH KPUCTaJUIMYECKUX
PEIETOK HEOPraHMYECKUX BEUIECTB — METAJUIOB M HEeMeTauloB (rpadura u
aziMasa), CJIOKHBIX BEUIECTB (XJIOpuJa HATpHsl); UCCIIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3IACUCTBUS Ppa3IMUYHBIX (PAKTOPOB;
HCCIEAOBAHUE  DJIEKTPONPOBOJHOCTH  PacTBOPOB  BEILIECTB,  IIpolecca
JIUCCOLMALMM  KUCJIOT, Iejaoded U cojedl  (BO3MOXKHO MCIOJIb30BaHME
BUJICOMATEPUAIIOB); MPOBEACHHUE ONBITOB, WUIIOCTPUPYIOLIUX MPU3HAKU
IPOTEKaHMs peakluil HOHHOro oOMeHa (00pa3oBaHUE OcajiKa, BbIJCIEHUE Ia3a,
o0pa3oBaHHE BOJBI); OIBITOB, HIUTIOCTPUPYIOUINX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEINIBHBIX PEaKLUil (FOpeHue, peakiy pas3jioKeHUs, COeIUHEHUS);
pacro3HaBaHUE HEOPraHWYECKHUX BEIIECTB C MOMOLIBI0 KAYECTBEHHBIX PEAKIIMN
Ha UOHBI; pELICHUE DKCIIEPUMEHTAJIbHBIX 3a1a4

Hewmeramie! u ux COCINHCHUA

2.1

OO6miast  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHue u (pu3ndeckre CBOMcTBa MPOCThIX
BEIIECTB — TAJOr€HOB. XHMHUYECKHME CBOWCTBA Ha IMIPUMEpPE XJopa
(B3aMMOJEHCTBUE C MeTaJUIaMH, HEMEeTallJlaMH, IIejao4aMu). XJIOPOBOAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIy4eHHE, TpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OPraHM3M 4YeJIOBEKa. BaxkHellne XJIOpuabl U UX
HaXO0XJIEHHUE B IPUPOJIE

2.2

2.3

OObmas xapaktepuctuka 3yeMeHToB VIA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTeNeHn okucieHus. CTpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAM(PHUKAIIUN
KHCIIOpo/la U cepbl. XUMHUECKHE CBOMcTBa cepbl. CepoBOIOpPOA, CTPOEHUE,
¢usznueckne M XUMHUYecKHe cBoMCTBAa. OKCHUIBI cepbl KaK IMpeCTaBUTEIH
KHUCJIOTHBIX OKCHJIOB. CepHast KHUCIOTa, (PU3NYeCKHe M XUMHUYECKHE CBOICTBa
(obmue Kak mpeAcTaBUTENS Kiacca KHCIOT W crenuduueckue). XUMHUECKHUE
peakimy, JeXalue B OCHOBE MPOMBIIIICHHOTO croco0a IMOJydyeHHsI CepHOU
kucioTel. IIpumenenue. Conu cepHOM KHCIOTHI, Ka4€CTBEHHAs pEaklMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ coeAMHEHUI B mpupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKArollel cpelbl COCTUHEHUSIMU cepbl (KUCIOTHBIE JT0XK[IH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 MPEIOTBPAILIECHUS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IPUPOJIE,
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¢usnyeckre U XuMU4eckue coiictea. Kpyrosopor a3ora B npupojae. AMMHaK,
ero (u3MYeckue M XMMUYECKUE CBOICTBa, moiydeHue u npumenenue. Conu
aMMOHMs, HX (u3NYecKkMe ¢ XHMMHUYECKHE CBOWCTBA, NPUMEHEHHE.
KauecTBeHHas peakiusi Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MOJyuyeHue,
¢du3nuecKkne W XUMHUYECKHE CBOWCTBa (0OIIME KaK MPEICTaBUTENS Kiacca
KHCIIOT U cnenuduueckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KauecTBE MMUHEPAIbHBIX y10OpeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpY’KaroLei
Cpelbl COeMHEHUSIMH a30Ta (KUCIOTHBIE JOXAH, 3arPSA3HEHHUE BO3AyXa, MOYBBI
1 BOJIOEMOB)

2.4

2.5

2.6

®ocdop, ammorponusie Mogudukauu (ocdopa, puzNIecKne U XUMUUECKUE
ceorictBa. Oxcupn dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOWCTBa, moiydeHue. Mcrmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAIBHBIX YI00pEHUI

Obmas xapaktepuctuka sreMeHToB |VA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepPHBIE CTETNEHW OKUCICHUS. YTJIEepol, auIOTPOITHBIC
MOIU(PUKAIMK, PACIPOCTPAHEHUE B MPHUPOJE, (U3NYCCKHE M XUMHUYCCKHE
cBoiictBa. Aacopomusi. Kpyrosopot yriepoaa B npupone. OKcuabl yrieposa,
uX (U3MYeCKHe W XUMHUYECKUE CBOICTBA, JCHCTBHE HA JKUBBIC OPTraHU3MBI,
MOJIy4eHUE U TIPUMEHEHHUE. DKOJIIOTHYECKUE TIPOOIIEMBI, CBA3aHHBIE C OKCHJIOM
yraepona(lV); rumoresa riao0anbHOrO MOTEIUICHUS KIWMaTa; HMapHUKOBBIM
apdekr. YrompHas KUCIOTAa W €€ CONMM, WX (PUINICCKUE W XUMHUYCCKHC
CBOWCTBa, TMOJY4YeHHUE W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHart-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIICHHOCTH U
CEIIbCKOM XO3SICTBE

[lepBoHayanbHbIe MOHSATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COECTUHEHUSX
yriepojna (MeTaH, A3TaH, JTHJICH, alleTWUJIEH, JTaHOJ, TJUIEPHH, YKCYCHas
kucnora). Ux coctaB u xumuueckoe ctpoeHue. [loHstne o OHOIOTrHUECKH
BAXXHBIX BCIIICCTBAX: )KI/Ian, 6em<ax, yrneBOI(ax — "N HUX pOJ'II/I B JKHU3HHN
yernoBeka. MarepuanbHOE E€JUHCTBO OPraHUYECKUMX W HEOPraHMYECKUX
COeIMHEHNH

2.7

Kpemuuii, ero ¢usnyeckue ¢ XHUMHUYECKHE CBOWCTBA, TOJYYCHHE U
npuMenenue. CoenuHeHus KpemMHUsi B mpupojge. OO0mue mpeacraBieHuss 06
okcune kpemuusi(1V) u kpemHueBoii kucinore. CHIMKATBI, UX HCIIOJIb30BAaHUE B
OBITY, MEIUIIMHE, TIPOMBIIIJICHHOCTH. BaxkHeHIIIMe CTpOUTEIbHBIC MaTePHUaIbI:
KepaMHuKa, CTEKJIO, IIeMeHT, OeToH, jxene300eroH. I[Ipobrembl Oe3omacHOTO
MCIIOJIb30BAHUS CTPOUTEIILHBIX MATEPUAIIOB B IIOBCEIHEBHOM KU3HH

2.8

XUMHUECKUI DKCIEPUMEHT: HM3y4YeHHEe O0pa3IloB HEOPTaHWYECKHX BEIIECTB,
CBOWCTB COJISHOM KHCJIOTHI; MPOBEIEHNE KaYeCTBEHHBIX pEeakIMid Ha XJIOpUA-
WOHBI W HaOIIOJICHHE MPHU3HAKOB WX TMPOTEKAHUS;, OMBITHL, OTPAKAIOIIHNE
¢u3nyeckue 1 XMMUYECKHe CBOMCTBA TaJIOTEHOB M UX COEAMHEHUI (BO3MOXKHO
WCTIOJIb30BaHNE BHICOMATEPUAIIOB); O3HAKOMIICHHE C OOpaslaMH XJIOpPHUIOB
(rajloreHNI0B); O3HAaKOMJIEHHE C oOpa3lamMu cepbl U €€ COeJUHEHUSIMHU
(BO3MOHO HCITOJIb30BAaHWE BHUJCOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHON KHCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuud Ha Ccynb(par-uoH W HaONMIOJeHHe Tpu3HaKa e¢
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUIl (BO3MOXKHO UCIIOJNIb30BAaHUE BHJIEOMATepUalioB), oOpa3Lamu
a30THBIX U (HoChHOPHBIX yAOOpPEHUH; TOJIyYeHHe, COONpaHne, paclo3HaBaHue U
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HW3y4YCHUE CBOWCTB aMMHUAKA; MPOBEJACHUE KAYECTBEHHBIX pPEAKLHMl Ha HOH
amMmMoHUA W ¢ocdar-uOH U U3yUYEHHE TPU3HAKOB HUX IPOTEKAHMUS,
B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIbIO (BO3MOXKHO
UCIOJIb30BaHUE BUJICOMATEPHATIOB); HM3yUYEHUE MOJIENe KPHUCTaUNIMYECKUX
pemiérok ammasa, rpaduta, QyUIepeHa; O03HAKOMIICHHE C IPOIECCOM
azcopOLMu pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOICTBOM
MPOTUBOTA3a; MOJIydeHUE, COOMpPAaHHEe, PACIO3HABAHWE W HM3y4YCHHE CBOWCTB
YIJIEKUCIOro rasa; IpOBeIeHHWE KayeCTBEHHBIX peakluuii Ha KapOoHaT- u
CUJIMKAT-UOHbl M HW3YyYECHHE IIPU3HAKOB HUX INPOTEKAHUS; O3HAKOMIICHHE C
MPOAYKLIMEN CUIMKATHON MPOMBIIUIEHHOCTH; PEIICHHE 3KCIEPUMEHTAJIbHBIX
3a7a4 no teme «BakHelIe HEMETAJUIbl U UX COEIUHECHUS»

MeTtamisl 1 uxX COCIUHCHUA

3.1

OOm1ast XapaKTepUCTUKAa XMMUYECKHX AJIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX
nosioxkeHuss B Ilepuonmyeckoil cucreMe XMMHYECKUX dneMeHToB [
MeneneeBa u cTpoeHus aToMOB. CTpoeHHe MeTaJUI0B. MeTalnuecKast CBs3b U
METaJNIMYECKasi  KpUCTAUIMYeCKass pemeTKa. OJIEKTPOXUMUYECKUH  psf
HaIlpsDKEHNUH METaJUIOB

3.2

3.3

duznyeckue U XUMUYECKUE CBOMCTBa MeTaiuioB. O0Imue crocoObl MOIy4eHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. Criassl (CTallb, YyT'YH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY M IPOMBILIEHHOCTH

[[lenounsle MeTayuibl: nosnoxeHue B llepuonuyeckoil cucTeMe XHMHUYECKUX
aemeHToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCHUJIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHHMe IIEeNOYHbIX METAUIOB M HX
COCIMHEHUN

3.4

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMuueckux 31ueMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJAeHUEe B npupoje. PU3MYeCcKue U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanplus. Baxueilmuve coennHeHWs Kalblus (OKCHUI, THIPOKCH],
coiu). KEcTKOoCTh BOJbI M CLIOCOOBI €€ YCTpaHEHUs

3.5

3.6

AmoMUHMIL: TIONOXkEHUE B llepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; CTpoeHHE aToMa; HaxoaeHue B mpupozae. dusmdeckue u
XUMHYECKHE CBOMCTBA aFOMHHUS. AM(OTEpHBIE CBOMCTBA OKCH/A U THIPOKCUIA
AJTFOMUHUS

Kenezo: nonoxenue B [lepuoandeckoil cucreme XuMudeckux 3neMeHToB 1. 1.
MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3nmyeckue u
XUMHYECKHE CBOMCTBa jkene3a. Okcuiwl, THApokcHabl U conu skene3a(ll) u
xene3a(lll), ux cocras, cBOCTBA U OTyYEeHUE

3.7

XUMHUECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3iaMH METaNIOB U CIUIABOB,
X (pU3MYecKMMH CBOMCTBAMH; U3YYEHHE PEe3YyJIbTaTOB KOPPO3UH METAJIOB
(BO3MOXHO HCITOJIb30BaHNE BHJIEOMATEPHAIIOB), 0CcoOeHHOCTEH
B3aMMOJICHCTBUS  OKCHJAa Kalbllisg W HATpus C BOJOM  (BO3MOXKHO
WCIOJIb30BaHNE BHUJICOMATEPUAIIOB); WCCIICIOBAHUE CBOWCTB YKECTKOW BOJIBI,
mpolecca TOpPEHHUs Kelle3a B KHUCIOpoae (BO3MOXKHO — HCIOJIh30BaHHE
BHJICOMATEPHAIIOB); TIPU3HAKOB IMPOTCKAHWS KAYSCTBCHHBIX PEAKIIUN HA HOHBI
(Maraus, Kanplus, amromunus, nuHka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJI0/IeHNEe U OMMCAaHKE MPOLECCOB OKpAIIMBaHUS IUIAMEHU MOHAMM HATpHS,
Kadss ¥ Kajublusg  (BO3MOXKHO  HCIOJIb30BAaHUE  BHJIEOMATEPHAIIOB);
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HUCCICIOBAHUC aM(bOTCpHBIX CBOMCTB TUAPOKCHUIA aJIFOMUHHA U THAPOKCHUOA
IUHKA, pCIICHUEC SKCIICPUMECHTAJIBHBIX 3a/1a4 I10 TEME «Baxnaelnme MeTauIbl U
nX COCANHCHUA»

XuMHS ¥ OKpYXKarolas cpeaa

4.1

4.2

Hosble maTepuansl u TexHonoruu. BeliectBa u marepuanbl B MTOBCEIHEBHOU
JKW3HU 4YelloBeKa. XUMHS U 370poBbe. be3onacHoe ucoiab30BaHUE BELIECTB U
XUMHYECKUX peakiuii B ObiTy. [lepBas momomp mpu XUMHYECKHX OXKOTax M
OTpPABJICHUSAX

OCHOBBI  3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxaromerd cpeast [TIK. Pons XuMuu B pelieHHH SKOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MIPOJYKTHI UX MEePepabOTKH, UX POJIb B OBITY U IPOMBIIIUICHHOCTH

4.3

XUMUYECKUI 3KCIEPUMEHT: U3yuyeHue oOpas3l0B MATEPHAJIOB (CTEKIIO, CILJIaBbI
METAJUIOB, TOJIMMEPHBIE MaTepHaIbl)
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ITPOBEPAEMBIE HA OI'S 11O XUMHWHU TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHA OCHOBHOHN OBPA30BATEJIBHON MPOT'PAMMBI OCHOBHOT' O
OBHIET'O OBPA3OBAHUA

Kon

NpoBepPsIeMOro
TpeOOBaHMS

1

1.1

1.2

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[Ipencrapnenue:

O I[I03HABa€MOCTU SIBICHUN MPUPOIbI, MOHUMAHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHYECKON HAyKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOILIeHl KyIbTyphl M HPaKTHYECKON
JESITEIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;
MOHMMAaHHUE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAYK

O HAYYHbIX MCETOJAX IO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOACIHN JJIA
00BIACHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

2.1

2.2

0 cepax npodeccuoHaTbHON AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTH)KCHUSX
XUMHUYECKOW HAyKH, YTO IO3BOJIUT OOYYAIONIMMCS paccMaTpUBaTh
XMMHIO KakK chepy cBoeit Oymymieit nmpodeccHoHaIbHOM NesITeIbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO IMpeaMeTra
IIPU TIEpeX0/ie Ha YPOBEHb CpeHEro o0I1ero oopa3oBaHus

Brmanenune cucteMoil XMMHMYECKMX 3HAaHUM M yMEHUE IPUMEHSATH
CUCTEMY XMMHYECKUX 3HAHUMN, KOTOPast BKIIOYAET:

BOKHEHIINE XUMHMUYECKUE TIOHATHS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHAS U
HEOJHOPOAHAs CMECh, OTHOCHUTENIBHBIE aTOMHAas M MOJIEKYJIspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHas Macca, MOJISIPHBIN
00bEM, OKCHJ, KHCIOTa, OCHOBAHHUE, COJb (CpeAHssA), XMMHYECKas
peaKlus, peakuuu COEOUHEHHUS, PEAKIMU Pa3JIOKEHHS, pEeaKIuu
3aMeIleHUs, Peakluu OOMeHa, TeruIoBOM 3((eKT peakuuu, 5K30- U
SH/IOTEPMHUYECKHE DPEaKLIMH, PAacCTBOp, MaccoBasi MO XMMHUYECKOIO
AJIEMEHTA B COEAMHEHUH, MAacCOBasl J10JI U MIPOLEHTHAs KOHLEHTpaLHs
BEILIECTBA B paCTBOPE, PO ATOMA, AIEKTPOHHBIN CIION aTOMa, aTOMHas
opOuTanb, paguyc aroma, BaJIE€HTHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, AJIEKTPOOTPULIATEIHLHOCTD, MOJISIPHAsL U HETIOJIIpHAsI
KOB&JICHTHAs  CBSI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, HOHHAs, MeTaJuInJyecKas,
MOJIEKYJISIPHAs), UOH, KAaTUOH, aHMOH, JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALMS, peakUMd HOHHOro OOMeHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENb, OKHCIIEHUE W  BOCCTAHOBIICHHE, JJIEKTPOJIN3,
XMMHYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTHUMble peaKluy,
CKOPOCTh XUMHUYECKOW peakumu, katanmsarop, IIJIK, xoppo3sus
METAJUIOB, CILIABbI

OCHOBOIIOJIATAIOIINE 3aKOHbl XHMMHH: 3aKOH COXPAaHEHMSI MacChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
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COCTaBa, 3aKOH ABOTaJpo

2.3

3.1

TEOpUM  XHUMHHU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TeOpUs
AIIEKTPOJINTUYECKON JUCCOLMALUU

BJ'IaI[eHI/Ie OCHOBaMHM XUMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_[eI\/lIZ

yMEHHE TIPaBHJILHO HCIOIb30BaTh U3yYEHHBIC BEIIECTBA U MAaTEPHAIIbI
(B TOM 4HCIE MHHEpaJbHBIE YAOOpPEHHS, METaulbl W CIUIABBI,
HOPOJIYKTHl TEepepabOTKN TNPHPOJHBIX HCTOYHUKOB YIJIEBOJIOPOAOB
(yrasi, mpupoaHOTo Tasza, He(TH) B OBITY, CEIBCKOM XO3AHCTBE, Ha
IPOM3BOJACTBE W IOHMMAaHWE 3HAYEHUs XXHPOB, OCIKOB, YIJIEBOIOB
JUIS OpraHW3Ma 4YellOBeKa; YMEHHE MTPOrHO3UPOBATh BIMSHUE BEIIECCTB
U XUMHYECKHX IPOIIECCOB HA OPraHU3M YEIIOBEKA M OKPY)KAIOIIYIO

IPUPOJIHYIO CPENY

3.2

3.3

YMEHUE HHTEIPUPOBATH XUMHUYECKHE 3HAHUSA CO 3HAHWUSMHU JAPYTHX
y4eOHBIX IPEMETOB
HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(pOpMAIUU

N0 XUMHMM (Hay4yHas M Hay4yHO-TIONYJISipHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHBHO OIICHWBATh WH(POPMAIMIO O BEIIECTBAX, HX
NpeBpalleHUsIX M NPAKTHYECKOM MPUMEHEHMH H  yMEHHE
MCIIOJIb30BaTh €€ JUIsl pelIeHUs yueOHO-1103HABATENIbHbIX 3a/1a4

Brmagenue ocHOBaMM IOHATHHWHOIO ammapara M CHMBOJIUYECKOIO
A3bIKa XUMUU JJI COCTaBleHUS (OpMyNl HEOPraHMYECKHX BEIIECTB,
YpaBHECHUNW  XUMHYECKHMX  PEaKIUd; OCHOBAMHM  XHMHUYECKOU
HoMeHKJIaTypsl (IUPAC u TpuBHanbHoi)

YMmeHue oOBSCHATH CBSA3b MOJIOKEHUs d1eMeHTa B [lepuomudeckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsal sAapa, oOIee Yucio
AIIEKTPOHOB), PACHpPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KaTUS M KAJIbIIUS

[IpeacraBnene O  NEPUOAMYECKOM  3aBUCMMOCTHM  CBOMCTB
XUMUYECKHX DJIEMEHTOB (paJiiyCc atoMa, 3JEKTPOOTPUIIATETHLHOCTH),
MPOCTBIX W CIIOXHBIX BEIIECTB OT IIOJIOKEHUS DJIJIEMEHTOB B
[lepuonnueckoid cucremMe (B MalblXx TNEpHOJAX U TJIABHBIX
MOJATPYMIax) U 3JEKTPOHHOTO CTPOEHHUS aTOMa

YMeHnue kinaccupuuupoBarh:

7.1

XUMHUYECKHUEC DJICMECHTHI

7.2

HCOPTaHNUYCCKUEC BCIICCTBA

7.3

XUMHYCCKUEC PCAKIITNHA

YMeHue onpeaesrh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHUYCCKUX DIJICMCHTOB, 3apsn
HOHa

8.2

8.3
8.4

BHUJI XHMHMYECKOM CBA3M M THUN KPUCTAUIMYECKOW CTPYKTYphI B
COCIMHEHUAX

XapakTep Cpe/ibl B BOAHBIX PACTBOpaX BEIIECTB (KUCIOT, OCHOBAHHIA)
OKHCIIUTEIb U BOCCTAHOBUTEIIb
YMeHne xapakTepu3oBath (U3NYECKHe U XUMHUECKUE CBOMCTRA!
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9.1

MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATPUM, Kaaud, MarHUMH,
KaJIBLIM, aTFOMUHUM, JKEJIe30)

9.2

9.3

CIIOXHBIX BEIIECTB, B TOM YHCJI€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJl, CEPOBOJOPOJ]l, OKCHUIBI U TUAPOKCHUIBI
merauioB |-lIA rpynn, amomunus, meau (l), uunka, xenesa (Il u
I11), okcuapr yriuepona (I u 1V), kpemuns (1V), azora u dhochopa (Il
u V), cepot (IV u VI), cepuucras, cepnas, azotucras, a3oTHasd,
dbocdopHas, yrojbHast, KpeMHHEBasK KHCJIOTA U UX COJIH)

IIPOrHO3UPOBATH n XapaKTEpPU30BaTh CBOMCTBa BCIICCTB B
3aBUCHUMOCTHU OT HX COCTaBa U CTPOCHUS, IMPUMCHCHHUC BCHICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTE ITPOTCKAHUA XUMHYCCKUX
HpeBpaHleHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

10

10.1
10.2

YMeHHE COCTABIIATh MOJIEKYJIIPHBIE 1 HOHHBIE YPAaBHEHMS PEAKLIUM, B
TOM YHCJIE:

peaKkIrii HOHHOTO OOMEeHa
OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKITHI

10.3

10.4
11

111

WUTIOCTPUPYIOIIUX ~XMUMHYECKHE CBOMCTBA M3YYECHHBIX KJIACCOB
(TpyIm) HEOPraHUYECKMX BEUIECTB

MOJATBEPXKIAIOIIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK1Y HUMHU
VMeHHe BBIYHUCIIATH (IPOBOAUTH PACUEThI):

OTHOCUTCIIBHYIO MOJICKYJIAPHYIO W MOJEIPHYHO MacCChbl BCHICCTB,
MAaCCOBYIO OO XUMHNYCCKOI'O 3JICMCHTA B COCAUHCHUHN

11.2
11.3

11.4

MaCCOBYIO OOJIKO BEIIECTBA B paCTBOPEC,
KOJIMYCCTBO BCUICCTBA U €TI0 MaCCy, 00bEM Ta30B

[0 YpaBHEHUSIM XUMHUECKHUX pEaKkIMi M HaXOAUTh KOJMYECTBO
BellecTBa, 00bEM U MacCy peareHTOB WM MPOYKTOB peaKluu

12

Bnanenue (3HaHME OCHOB):

121

12.2

OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIrOleHuE,
U3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPH U3yYEHUH BEIIECTB U
XUMHUYECKHX SIBJICHUW; yMeHUe CcHOopMyIHpoBaTh MpoOieMy U
MPEJIOKUTH MMYTH €€ PEeIIeHUs

Oe3omacHOi pabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHUMHUYECKON
MOCY/I0# M J1a00paTOPHBIM 00OPYIOBAHHEM

12.3

MpaBUJIaMy OE30MMACHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIB3YEMBIMU
B HOBCC}IHGBHOfI KH3HH, HpaBI/IJ'IaMI/I IIOBECACHUS B LCIIAX c6epe>KeHH5[
30pOBbSl U OKPYXKAlOLIEW MNPUPOAHOM Cpelbl; MOHUMAaHHUE Bpeaa
(omacHOCTH) BO3ICHMCTBHS Ha JKHUBBIE OPraHU3MBI ONPEIEIEHHBIX
BEIIIECTB, CMOCOOOB YMEHBIICHHS U TMPEAOTBPAICHUS UX BPEAHOTO
BO3JICUCTBUSA

13

131

13.2

Hanyame MPAKTUYCCKHUX HABBIKOB INIAHUPOBAHUA W OCYIICCTBIICHHA
CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC U OIIMCAHUC (I)I/IBI/I‘-ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHHC
C (1)I/ISI/IV-IGCKI/IMI/I n XUMHUYCCKUMH SIBJICHUSMMH, OIIBITHI,
HINTIOCTPUPYIOIIUEC TPHU3HAKU MTPOTCKAHHUA XUMHUYCCKUX peaKLII/Iﬁ

HN3YUCHUC CII0CO00B PasaACICHUA cMmeceit

74




13.3

[IOJIy4eHUE KHUCJIOPOJA W M3Y4YCHHME €ro CBOWCTB; IIOJIy4Y€HUE
BOZOPOJA U M3Y4YCHHE €r0 CBOMCTB; IOJIYYEHHE YIJIEKHCIIOrO ra3a U
MU3Y4YEHHUE €r0 CBOMCTB; II0Jy4YE€HNE aMMHAKa U U3YYECHHE €T0 CBOMCTB

13.4

135

13.6

13.7

13.8

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJed
pPacTBOPEHHOIO BEILECTBA

MIPUMEHEHHE WHIUKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) A ONpeNeTCHUS XapakTepa Cpelbl B pacTBOpax
KHUCJIOT U IIeJI0Yel

WCCIICZIOBAHUE U ONHMCAHUE CBOMCTB HEOPraHMYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3YyYEHUE B3aUMOEUCTBUS KHUCIOT C METAJUIaMH,
OKCHJIaMM  METaUIOB,  pPacTBOPUMBIMM M HEPACTBOPUMBIMU
OCHOBAaHUSIMU, COJIIMHM; IIOJYYEHME HEpPAaCTBOPUMBIX OCHOBAHMUIA;
BBITECHEHUE OJHOTO MeTajula JAPYrMM U3  pPacTBopa  COJH;
uccieioBaHne aM(pOTEPHBIX CBOWCTB THIPOKCHAOB AIIOMUHHUS U
LIMHKa

PCHICHUC OKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPTaHUYCCKUX CO@HHHGHHﬁ)); ((3JIGKTpOJII/ITI/I‘IeCKaH
JUCCOL A, «BaxHelmuye HeMmeTamlIbl U HX COCIUHCHMUA»,
«Baxknelnire MeTaibl 1 UX COSAMHEHUS

XAMHYECKHE  JKCHCPHMEHTHI,  WUIIOCTPUPYIOLIHE  IPH3HAKH
NPOTEKaHHs PEaKUUil MOHHOrO OOMEHA; Ka4eCTBCHHBIC PEaKI[MH Ha
HPUCYTCTBYIOLIME B BOJHBIX PAaCcTBOPaX HOHBL XJOPHUI-, OPOMH/I-,
womua-, cymedar-,  Qocdar-, KapOOHAT-,  CHIMKAT-aHHOHBHI,
T'UAPOKCH/I-UOHBI, KATHOHBI aMMOHHSI, MarHusl, KaJIbIHs, aTFOMUAHHUS,
xenesa (2+) u xenesa (3+), meau (2+), LMHKa

14

VYMmeHnue:

141

NPEJCTaBIATh pPE3yibTaThl AKCIIEPUMEHTa B (OpME BBIBOJOB,
JI0Ka3aTeabCcTB, TpaUKOB M TaOMUI] W BBIABIATH SMIMPHUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHABIIMBATh CBSI3U MEXJ1Y PEabHO HAOII0JaeMbIMU XUMHUUYECKUMHU
ABJICHUSIMU U TPOLIECCAMM, IIPOUCXOAAIIMMHU B MaKPO- U MUKPOMHUPE,
O0O0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB
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INEPEYEHD 9JIEMEHTOB COAEPKXAHMUSA, IIPOBEPAEMbBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMUHU

Kon
1
1.1

1.2

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
[TepBoHavaIbHBIE XUMUYECKHE TTOHATHS
YucTeie BemecTBa 1 cMec. CriocoObl pa3ieiieHus: cMecei

ATOMEI WH MOJICKYJIBL. Xumudeckue diieMeHTBI. CHMBOIBI  XMMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BCIICCTBA.

13

14

Xumnueckas popmyia. BanreHTHOCTh aTOMOB XMMHUYECKHX J1eMeHTOB. CTeneHb
OKHCIIEHUS

3aKOH TIOCTOSHCTBAa cocTaBa BemecTB. (OTHOCHUTEIbHAS aTOMHAs Macca.

OTHOCHUTENbHAA MOJICKYJIsSIpHAs Macca. MaccoBas g0l XUMHYECKOI0 3JIEMEHTa
B COCIMHCHUU

1.5

1.6

KonnaectBo BemecTBa. Monb. Momnsipaass Macca. MousipHbId 00BEM Ta30B.
B3anmocBs3b KOJIMYECTBa, MACChI U YHCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA

du3nuecKkue U XUMUYECKUE SABICHUA. XUMUYECKas peakuus U e INPU3HAKHU.
3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS

2.1

2.2

[lepnonnueckuii 3akoH u lIlepuonnueckas cucTeMa XUMHUYECKHX JJIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB

[Tepuognueckuii 3akoH. Ilepuonuyeckas cucremMa XUMUYECKUX eMeHToB [I.1.
Menneneesa. Ilepuoael u rpynnsl. @U3NYeCKuii CMBICI TOPAIKOBOrO HOMEPA,
HOMEPOB I€pUO/Ia ¥ TPYIIIBI JIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX saep. M3otombl. DnexTpoHbl. CTpoeHue

JJIEKTPOHHBIX  000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JEMEHTOB
[Tepnoanueckoii cucrems! .M. MeHeneena

2.3

BaKOHOMepHOCTI/I B M3MCHEHHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, Kallvd, KaJIbIUA (paz[I/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOﬁCTB) n #ux COCHHHGHHﬁ B
COOTBCTCTBHUM C TIIOJJOXXCHHEM DJJICMCHTOB B Hepﬂommecxoﬁ CUCTEME H
CTPOCHUEM UX aTOMOB

Crtpoenue BemecTna

3.1

Xumuueckass cBsi3b. KoBaneHTHast (MOJsipHAsT W HEMOJSpHAs)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. Hounasn CBSI3b.
Meramnnueckas CBI3b

3.2

Tumel KpUCTAITMYECKUX PEmETOK (aTOMHas, WOHHAsA, MeETajuIhJecKas),
3aBHCUMOCTh CBOWCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOM PELIETKM U BHUAA
XAUMHUYECKOU CBA3U

Baxueiiiine MPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnel u ux
COCOAMHCHUS. Mertamisl 1 uX COCOAMHECHU A

4.1

Knaccupukaiuss ¥ HOMEHKIATypa HEOPraHWYECKHX COCTUHEHUH: OKCHJIOB
(comeobpa3yroriue: OCHOBHBIE, KHUCIIOTHEIE, am(pOoTepHBIC) u
HecoJieo0pa3yrolre; OCHOBaHUM (IIENOYM M HEpPAacTBOPUMbBIE OCHOBAaHMUS);
KACIOT  (KHCIOpOJCOepKale M OeCKUCIOpOJHBIE, OJIHOOCHOBHBIE U
MHOTOOCHOBHBIE); COJIeH (CpEeTHUX U KUCIIBIX)

4.2

®u3nyeckue MW XHUMUYECKHE CBOMCTBAa MPOCTBHIX BEHIECTB-HEMETAJIOB:
BOJIOPOJIa, XJIOpa, KUCIOPO/ia, cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs
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4.3

dusznueckue U XUMUYECKHE CBOWMCTBA IIPOCTBIX BELIECTB-METAJUIOB: JIMTHS,
HATpHUs, Kalus, MarHus M KaJbLUs, AJIIOMHHMS, XKejle3d. DJIEKTPOXUMUYECKUI
P HAIPSLDKEHUM METAJLIIOB

4.4

4.5

4.6

du3nyecKkue U XUMUYECKUE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAIIOB:
XJIOPOBOOPO/Ia, CEPOBOIOPOJIA, AMMHAKa

dusnueckue W XMMUYECKHE CBOMCTBA OKCHIOB HemertawioB: cepsl (IV, VI),
azora(ll, 1V, V), docoopa(lll, V), yrnepona(ll, 1V), xpemuus(1V). Tlonyuenune
OKCHJIOB HEMETAIIJIOB

Xumudeckue cpoiictBa okcunoB: MetawioB IA-IIIA rpymmn, mmuka, menu(ll) u
xene3a(ll, 11). [TonyueHne OKCHIOB METAILJIOB

4.7

XUMHUYECKUE CBOMCTBA OCHOBAaHHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
TUAPOKCUIOB  alIOMUHUS, JKene3za, UuHKa). [lomyueHue ocHOBaHuii U
aM(pOTEPHBIX THIPOKCH]IOB

4.8

OO0mure XMMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOIHOM,
CEPHHUCTOM, CepHOU, a30THOU, (HochOpHOH, KpeMHHUEBOH, yroiapHO. OcobObie
XUMHYECKHE CBOICTBA KOHILIEHTPUPOBAHHOW CEpHOM W a30THOM KHUCIOT.
[Toxyuyenue kucioT

4.9

OO61ure xuMHYeCKUe CBOMCTBa cpenHux coseil. [lonydenue coneit

4.10

411

[lomyyenne, cobupaHme, paclo3HaBaHHE BOAOPONA, KHCIOPOJa, aMMHAaKa,
YIJIEKHCIIOTO Ta3a B JIa0opaTopuu

[Tonmyuenue amMMuaka, CepHONM M a30THOM KUCJIOT B MpOMbIIUIeHHOCTH. O01ue
CIOCOOBI MOJYUYECHUS] METAJIJIOB

4.12

I'enermueckas cBsI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COCIII/IHGHI/Iﬁ

5.1

5.2

XVMMHYECKUE PEAKIINH

Knaccugukaius XuMHUUECKUX peakUuil MO0 pa3IMyHbIM MpPU3HAKAM: 110 YUCITY U
COCTaBY Y4YaCTBYIOLIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
V3MEHEHHUIO CTENECHEN OKHUCICHMSI XUMUYECKUX YJIEMEHTOB

TennoBoil 3¢ pexT XMMUUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-
U DHJIOTEpMUYECKHUE peaklnu. TepMoXuMHUYecKue ypaBHEHHUsI

5.3

OKHCIUTEIFHOBOCCTAHOBUTEIIHHEIC PCaKkuu. OKHCIUTEIN U BOCCTAaHOBHTCIMU.
Hpoueccm OKHCJICHUA u BOCCTAaHOBJICHHA. 3HeKTp0HHLII>i OamaHc
OKHCIUTEILHOBOCCTAHOBUTEIILHOM p€aKkuuun

5.4

5.5

Teopust HMEKTPOTUTHUECKON nuccoruanuu. KaTnoHsl, aHMOHBI. DJIEKTPOIUTHI 1
HEeANIeKTPoNuThl. CUIIbHBIE U clabble 2NeKTPOIUThl. CTeneHb AUCCOIHAINN

Peaknun moHHoro ob6meHa. YcioBHsI NMPOTEKaHUs peakluid HOHHOTO OoOMeHa,
MTOJTHBIE M COKpPAIIEHHBIC NOHHBIC YPABHEHUS PEAKIUi

6.1

6.2

6.3

XuUMHS U OKpYXKarolas cpena

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU 4eloOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMMUYECKHX peakuuid B J1abOopaTOpUU U OBITY.
IIepBas moMoIs Ip¥ XUMHUYECKHUX 0KOTaX U OTPABICHUAX

XUMHYECKOE 3arpsi3HEHHUE OKpYXKarolmled  cpeapl  (KHCIOTHBIE — JIOXKIIH,
3arpsi3HEHHE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MPeAOTBPAIICHUS
[Ipenenbnas pomyctumas konueHTpauust BemiectB (IIJK). Ponp xumuu B
pPEIICHUH DKOJOTHYECKUX TpoOsieM. VYCWIeHHEe MapHUKOBOTO A (deKTa,
paspylIeHHE 030HOBOT'O CII0s

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCIUHEHUH B
ObITYy, MeIWIIMHE, TMPOMBIIIEHHOCTH M CEJIbCKOM Xo3siicTBe. [IpuMeHeHue
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METAJUIOB M CIUIAaBOB (CTallb, YYT'YH, TIOPAIOMHUHHNA, OpoH3a) B OBITY U
IPOMBIIIUICHHOCTH UX coefnHeHui. [loHsTre 0 KOppo3nu MEeTaioB, OCHOBHBIC
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[IpupogHble UCTOYHUKH YIIIEBOAOPOAOB (Yroib, NPUPOIHBIA Ta3, HE(DTH),

6.4 MIPOJIYKTHI MX IepepadboTku (OEH3MH), UX POJIb B OBITY M MPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHA OO0 OpPraHMYECKUX BEIECTBAX KaK O COCIUHEHHSX

6.5 yriiepoaa (MeTaH, 3TaH, STWIEH, alleTUICH, STaHOJI, TIIUIEPHUH, YKCYCHAsl KUCIIOTA).
[TousiTie 0 OGMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yriieBoJax — U ux
POJIH B )KU3HH YEJTIOBEKA

7 Pacuérnr:

7.1 1o opMyaaM XUMUYECKHX COSAMHEHHUH

1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumust: 8-# kiacc: 6a30BbIi yPOBEHB: YUEOHUK; 5-¢ u3aanue, nepepadborannoe ["abpuensn
0.C., OctpoymoB N.I'., Cnmankos C.A. AxkumronepHoe o6011ecTBo «M31arenbeTBo
«IIpocsemenune»

» Xumust: 9-i kiacc: 6a30BbIi YPOBEHB: YUEOHUK; 5-€ uznanue, nepepadorannoe ["abpuensn
0.C., Octpoymos WN.T"., Cnagkos C.A. AkimonepHoe o0miecTBo «M31aTeabcTBO
«IIpocBemienue»

METOJAUYECKHUE MATEPUAJIBI U151 YYUTEJISA

. 'abpuensn O. C., Bocko6oitnukosa H. I1., flmrykoBa A. B. HactonbHast KHUTA yIUTEINS.
Xumus. 8 ki1.: Meroauueckoe mmocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., AmyxoBa A. B. Tetpaap a5 1a00paTOPHBIX OINBITOB U IPAKTHUECKUX
pa6ot. 8 k1. K yue6uuky O. C. I'abpuensna «Xumus. 8 kinacc». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. 'abpuensna «Xumusi». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : Texnonorundeckue kapTol kK yueOHuky O. C. ['abpuensHa «Xumus. 8 ximacey :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumust : TexHosornueckue kapTol K yaeonuky O. C. 'abpuensna «Xumus. 9 kimaccy :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumust. 8 xi1.: KoHTponbHbIE U TpoBepoyHble padoThl K yueOnuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yiakosa u ap. - M.: JIpoda, 2022.
JTaHHBIE

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
Beenurenannsiehttp://www.chemnet.ru I'azeta « Xumus» u caift s yaurtens «51 uay Ha ypok
XUMHUU»

http://him.1september.ru Eaunast komexuus [TOP: TIpeamerHast KoyuteKius « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIC SKCTIEPUMEHTBI:
xumust. Komteknus Poccuiickoro o01eo0pa3oBaTeIbHOTO mopTalia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickast ouMITnaa MKOJIbHAKOB MO0 XUMHH
http://chem.rusolymp.ru Oprannyeckast XUMHsL: SJIEKTPOHHBINA YICOHHUK ISl CPETHEH MITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: dJIEKTPOHHBIA y4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucranumonHas oJMMITHA/IA TIO XUMHUH: TEIICKOMMYHUKAITUOHHBIN
00pa30BaTeNbHbII MPOEKT
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