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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeIbHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusl, BOCHUTAHHUS U Pa3BUTHUSA, OOYYAIOMIMXCS CPEACTBAMU Y4EOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET PACIpEIEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KAueCTBEHHbIC XapaKTEPUCTUKU CcoJiepkaHus. B mnporpamMmme HE3HAUYUTEIBHO
U3MEHEHa IOCJIEeI0BAaTEIbHOCTh Pa3/eioB, a UMEHHO pa3/esioB Kypca 9 kiacca
«Metamibl U1 UX coequHEHMs» U «HeMeTtaisibl U UX COEAMHEHUS», C IIEJbIO
BBICTPAMBAaHUS CUCTEMBI YCIOKHEHHS CBOMCTB IPYIII XUMUYECKUX 3JIEMEHTOB M UX
COEJIMHEHUI OT OoJiee MPOCTHIX K OoJiee CI0KHBIM. [[aHHas mporpaMma cocTaBliieHa
C YYETOM MEXIPEIMETHBIX W BHYTPUIPEIAMETHBIX CBS3EH, JIOTMKA Y4e€OHOTO
npoliecca, BO3paCTHBIX OCOOCHHOCTEW OOYYarOIIMXCS, ONPEEseT BO3MOKHOCTH
npeaMeTa Ui pealu3aliu TpeOOBaHW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHON MpOorpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a
Tak)ke TpeOOBaHUM K pe3yibTaTaM OOy4YeHHs] XUMHUHM Ha ypOBHE IieNied M3ydeHUs
npeaMeTa Y OCHOBHBIX  BHUJIOB  Y4EOHO-TIO3HABATEIBHOW  JEATEIbHOCTU
00y4aroIIerocs o OCBOCHUIO Y4eOHOT0 COJep KaHusI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
pOJIb UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIECTB B MPHUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, MPOOJIeM 3[paBOOXPaHEHUS.

N3ydenue xumuu:

- CHOCOOCTBYET peajd3allid BO3MOXKHOCTEH JUIsi CaMOpa3BUTUA WU
dbopMupoBaHUsT KyJIbTYphl JUYHOCTH, €€ oOmeld M (PYHKIHOHAIBHOU
TPaMOTHOCTH;

— BHOCHT BKJIaJl B (POPMUPOBAHUE MBIIIICHUS U TBOPUYECKUX CITOCOOHOCTEH
OOy4JaroIMXcs, HABBIKOB WX CAMOCTOSITEIHHONW Y4EOHOW AESITeIbHOCTH,
HKCIIEPUMEHTAJILHBIX U UCCIIE0BATENbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TEIbHOCTH;



— 3HAaKOMHT CO CHenu(puKol HAYYHOTO MBINIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €JAWHCTBO MPHUPOJBI U YEIOBEKA, SIBISACTCS
OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHHH E€CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH O0y4JarOITUXCS;

—  crocoOcTBYeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAYYHbIM 3HAHUSIM, K MPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKIAJ B
HKOJIOTHYECKOE 00pa3oBaHUE 00YIArOIITIXCS.

JlaHHBIC HampaBieHUS B OOYYCHUHM XHUMHUHM OOECIICUMBAIOTCS CIEIM(BUKOM
COJIep)KaHHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpak€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIlIer0 00pa30BaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHMM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX IMOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. CoaepkaHHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 TPHUHIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMAlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TTOJTYyUYECHUS U3Y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOILICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yuyeHue XMMHUU NPOUCXOJIUT C MPUBJICYCHHEM 3HAHUN U3
paHee M3YyYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJ1acch» M «Pu3uKa. 7 KiIacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKOM HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU



JeSATEeTLHOCTH YETIOBEKA M KaK OJTHOTO U3 KOMITIOHEHTOB MUPOBOM KYJIBTYpHI. 3a/1aua
y4eOHOTro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECCKUX MOJI0KESHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapakTepa, si3blka HAayKH, B MPUOOIIEHUU K
HAayYHBIM METO/IaM MO3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX PEaKIHil, B
GbopMHpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEIILHON M Y4eOHO-UCCIIeI0BATEILCKON IEATEILHOCTH, OCBOCHUH TTPABHII
0e30macHOro 00OpallleHus ¢ BEIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 111, KaK:

— (opmMupoBaHHE WHTCILICKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNI0, COTPYAHUYECTBY, CAMOCTOSITCIIBHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM JKU3HU;

—  HampaBJICHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
OOyJarommxcss K CaMOCTOSTEIBLHOW I03HABATEILHON JEATEIHLHOCTH, HAYyYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHUBAIIMI0O U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCIoBHM, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOUMUCS
OTbITa PAa3HOOOPA3HON NEATETHLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIOIINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUIOB JCSITCIIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKPYXAaIOIEr0o MHpA, MCIOJIb3ysS 3HAHWUS W OMBIT, MOJYYCHHBIC MPU N3YYCHHUU
XUMUH, PUMEHSITh UX TIPU PEIICHUH TTPOOJIEM B MIOBCETHEBHOMN KU3HU U TPYIOBOM
NEeSATETbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAIOIIEH IPUPOIHOU CPEIBIL;

— pa3BHTHE MOTHUBAIlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M
CaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEUECKNX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiIs ¥ HAMPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OO11Iee Yncito YacoB, OTBEIEHHBIX IS H3YYCHHSI XUMUU Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEJIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 107151 XUMUYECKOT0 3JIEMEHTA B COCTUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XHMMHUUYecKHe ypaBHeHus. Kiaccuduxanus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIeKYI
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3ineMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoga. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W MeETaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B )KU3HU 4esnoBeKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa oxkcugoB. Dusnyeckue M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCAMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (moxapa), 03HaKOMJICHHE ¢ 00pa3iaMi OKCHUJIOB M OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWE, pacClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHIE 00Pa3IOB BEIMIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbI[uEM) (BO3MOXKHO MCIOJIb30BAHUE BHUJECOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS



okcuna meau () ¢ pactBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUIl
HEUTpAIU3alMU, IOJYYEHHE HEPACTBOPUMBIX OCHOBAHUMN, BBITECHEHHE OIHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIe 00pazyloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuTUA Hayku W mnpaktuku. [[. WM. MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporniecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK Y MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH ISl OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEITb, SIBJICHHE.

dusznka: MaTepus, aToM, JEKTPOH, ITPOTOH, HEUTPOH, UOH, HYKIIU]I, U30TOIIbI,
PaIoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYCCKHM 3apsjl, BEIIECTBO, TEJO, OOBEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIa€MbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

[Tepuoanueckuii 3akoH. [leppoguueckas cucteMa XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB
XAMHUYECKUX JIEMEHTOB MEPBBIX TPEX NEPUOJOB, KAJIHS, KATBLIUSA U UX COCTMHEHU
B COOTBETCTBUU C TIOJIOKEHUEM »JJEMEHTOB B llepuommueckon cucreme u
CTPOEHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHMYECKOW CBA3U. TUMBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAUIMYECKOU PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K pa3IMYHbIM KjaccaM HEOPraHUYECKUX
COCJIMHEHUH, TCHETUYECKAs CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Kiaccudukaiys XMMUYECKUX PEaKIuid 110 Pa3IMUYHbIM IMpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YY4aCTUIO KaTajlnu3aTropa). DK30- U SHJIOTCPMHUYECKUE PEAKIIUU, TEPMOXUMUUECKUE
YpPaBHCHUHA.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMmuueckoM paBHoBecun. DakToOpHI,
BIIMSIIOIIME HAa CKOPOCTh XHWMHUYECKOW PEAKIMU M TIOJIO)KCHUE XUMHYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUi C  HCIOJb30BAaHHEM  METOJIa
AIEKTPOHHOTO OajaHca.



Teopust FAEKTPOAUTUYECKON TUCCOLMAIUU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHu3M JHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun nOHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xJ1opua HaTpus ), UCCIEAOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIINK OT
BO3JICUCTBUSI  pa3iIMYHBIX  (HaKTOPOB, HCCIEIOBAHUE JJICKTPONPOBOIHOCTHU
pacTBOPOB BEILECTB, MPOIIECCA TUCCOLMAIIMN KUCIIOT, IEI0UYEH U COel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOMIUX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, 0Opa3oBaHUE BOJbI), OMBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEBHBIX peakiuil (TOpeHue, peakiuu pa3ioKeHHUS,
COCIIMHEHHUS), pACMO3HABAaHHE  HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KAUuEeCTBEHHBIX PEAKLIHUI HA HOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

MeTa/ibl 4 MX COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJUJIOB Ha OCHOBAHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u ctpoeHusi atoMmoB. CTpoeHHE MeTauioB. MeTraymindeckasi CBsi3b U
METAJJIMYEeCKas:  KpUCTAJUIMYECKas  PemeTKa.  DIEKTPOXUMHUUYECKUU  psil
HaMpspKeHU MeTaiioB. u3znueckue U XUMUUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3UM METALIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT KOppo3uu. CriiaBsl (CTallb, 4yTYH, JIOPATIOMUHUNA, OPOH3a)
U X IPUMEHEHUE B OBITY U TPOMBIIIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxkeHue B [lepmoanyeckoil cucremMe XMMHUYECKHUX
anemeHntoB . M. MeHnpaeneeBa, CTpOeHHUE MX aTOMOB, HAaXOXJIECHUE B IMPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUabsl 1
TUAPOKCUABl HaTpusi M Kaius. [IpuMeHeHHe IIeOYHBIX METalIOB M HX
COEIUHECHUM.

[IlenoyHO3EeMENBHBIE METAUIBI MarHud W KaJIbLIMK: TIOJIOKEHUE B
[Tepuoanueckon cucreMe xumuueckux 3yiemeHToB 1. 1. Menaeneesa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOMCTBA MarHusi U
Kanblus. BaxkHeinme coeiuHeHus Kanbliusl (OKCUI, TUIPOKCHUJI, COJIN). JKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.



AmoMmuHMiL: osioxkeHue B [leproanyeckoit cucteMe XUMHUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHne aTtoma, HaxoKJIE€HHME B npupone. Pusndueckue u
XUMUYECKHE CBOMCTBA aTlOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHIA W THAPOKCH]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€EMEHTOB /1.
N. MeHnneneeBa, CTpOE€HHE aroMa, HaxOXAeHuWe B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xkene3a. OKcubl, ruipokcuibl U conu xenesa (I1) u sxenesza
(I, ux cocraB, CBOMCTBA U MOJyYEHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAUIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3yYEHHE PpE3YyJbTaTOB KOPPO3UHM  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblIUg WU HATpUs C BOJOM (BO3MOXKHO MCIOJIB30BAHUE BHJIEOMATEPHAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCa TOPEHUA JKejle3a B KUCIOPOJe
(BO3MOXXHO  HCIIOJB30BAHWE  BHUJAEOMATEPUANOB), IPU3HAKOB  MNPOTEKAHUS
Ka4eCTBCHHBIX PEAKIMI HA MOHBI: MarHUs, KaJIbIIUs, aTIOMUAHUS, TMHKA, kerne3a (1)
u xenesza (lll), menu (Il), HaOmoneHue m omnmcaHue MPOIECCOB OKpaIlIMBaHUS
IUIAMEHU HWOHAMHU HaTpusl, Kaldus MW Kaibluid (BO3MOXKHO UCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCUIA ATFOMUHHUS U
TUAPOKCHUA [IMHKA, PEIICHHE SKCIEPUMEHTANIbHBIX 3a7ay 1o Teme «Baxueiue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemectBa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YEIOBEKa. be3omacHoe
WCITIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momMomib mpu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XHUMHUYECKOE 3arps3HeHUE OKpYyXkaroleld cpenbl (mpenaenbHas AOoNycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/IK). Ponb xuMuu B pelieHnH 3KOJIOTMYECKHUX
po0em.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepHuabl).

HeMmeTayibl 1 MX COeIMHEHUS

OOmast xapaktepuctuka TajoreHoB. (OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMUYECKHE CBOMCTBA HAa MpUMepeE XJopa (B3auMOeCTBIE
C MeTaJUlaMH, HeMeTallaMu, Iesoyamu). XiiopoBoaopona. ConsiHas KHCIOTa,
XAMHUYECKHE CBOMCTBA, IIOJy4YeHHWE, MNOpuUMeHeHue. JlelcrBue xjopa U
XJIOPOBOJOPO/a HA OPTaHU3M 4YeJIOBEKa. BaxkHenme XI0puabl U UX HAX0XKIECHUE B
MIPUPOJIE.



OOmas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapakTepHble cTereHu okucieHus. CtpoeHue u ¢Gu3NYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPO/Aa U CEpbl. AJIIOTPONHBIE MOAU(DHUKAIIMN KUCTIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3MUECKHE U
XUMHUYecKue cBOMCTBA. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHUJIOB.
Cepnas kucnota, GU3NIEeCKUue U XUMUIECKHE CBOMCTBA (00IIHe KaK MpeCTaBUTENI
KJlacca KUCIOT U crneurduueckue). XUMHUYECKUE PEaKLHH, JIEKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
KUCIIOThl. CONM CEepHOM KHUCIOTHI, KAadeCTBEHHAas peakiMs Ha CyJb(aT-HOoH.
Haxoxnenue cepbl U €€ COEIUHEHUN B MpUpojie. XUMHUECKOE 3arps3HEHUE
OKpYXaIOLEel Cpelbl COCOUHEHUSIMU cepbl (KUCIOTHBIE AOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPAIICHHUS.

OOmas xapakrepuctuka 371eMeHTOB VA-rpynnbel. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHM OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
bu3nueckue U XuMHYECKUe cBoiicTBa. KpyroBoport azora B npupoje. AMMUaK, €ro
(bu3MYecKue U XUMUYECKHE CBOMCTBA, MOMy4yeHruEe U npuMeHeHune. Colu aMMOHUS,
uX pU3NYECKNe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOoJydyeHHe, (U3NYECKUe U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb30BaHnuEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHbBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOuBbl U BoAoEMOB). docdop, amioTponHbie
moaudukammu docdopa, uznueckne U xumudeckue cpoiictBa. Oxcun gocdopa
(V) u dochopnas kuciora, Gpu3MuecCKUe U XMMHYCCKHE CBOWCTBA, MOJyUYCHHE.
Hcnonb3oBanue (pochaTtoB B KaueCTBE MUHEPATILHBIX YI00PEHHUIA.

Oo6mas xapaktepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHU OKUCIIEHUS. Y TIEpO/], aJFIOTPOITHbIE MOAU(PUKALINH,
pacnpocTpaHeHHe B NMpUpoAe, Gu3nuecKkue U XUMUYECKUE CBOICTBA. AJICOpOIIHSL.
Kpyrosopor yrinepona B mnpupoae. Okcuisl yriepoaa, uUx (unyeckue u
XUMHYECKHE CBOWCTBA, [EHCTBME Ha JKUBBIE OPTaHW3MBI, TMOJIY4YCHHE U
IpUMEHEHHE. DKOJIOTHYSCKUEe MPoOJIeMbl, CBI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUMoTe3a TJIO00ATBHOTO TMOTEIUICHUS KIMMara, MapHUKOBBIA dddexT. YrompHas
KUCTIOTa U e€ coyid, WX (PU3MUecKkrue UM XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojab, NPUPOAHBIA Ta3, HedTh),
MPOAYKTBI WX TepepaboTku (OEH3WH), UX POJIb B OBITY U IPOMBIILICHHOCTH.



[TonsiTHe 0 OMOJIOTUYECKH BaKHBIX BEIIECTBAX: XKUpaX, OeIKax, yriaeBojgax — U ux
poli B OJKM3HU UeJOBeKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, IOJyYEHHUE W
npuMeHeHue. CoequHeHns KpeMHuUs B mpupoe. OO1ue npeacTaBiIeHus 00 OKCH/Ie
kpemuus (1V) u xpemaueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MIPOMBITIUICHHOCTH. BakHelmue cTpouTenbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
IIEMEeHT, OeToH, kene300eToH. I[Ipobmempl 0€30macHOTO  MCIOJIB30BaHUS
CTPOUTEJIPHBIX MaTEPUAJIOB B TTOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYeCTBCHHBIX PEAKITUN Ha XJIOPUJ-WOHBI U HAOIOJACHHE MPU3HAKOB
WX TIPOTEKaHMS, OMBITHI, OTpakarolmue (PU3MYECKHUE M XUMHUYECKHE CBOMCTBa
raJlOTeHOB M WX COEAUHEHMH (BO3MOXKHO HMCIIOJIb30BAHHE BHJICOMATEPUAIIOB),
O3HaKOMJIEHUE ¢ 00pa3aMu XJIOPUIOB (TaJIOT€HU I0B), O3HAKOMIICHHE C 00pa3iamMu
ceppl W €€ coeauHEHUsSIMH (BO3MOXXHO WCIOJIB30BAaHUE BHICOMATEPHAIIOB),
HaOJIIOICHHUE TIpoliecca OOYTIMBAHUS caxapa Mo/ ISUCTBUEM KOHIICHTPUPOBAHHON
CEPHOM KHCIIOTHI, U3yUYCHUE XMMUYCCKUX CBOMCTB pa30aBIICHHOW CEpPHOM KHUCIIOTHI,
MPOBEJICHNE KaUeCTBEHHON PEaKIuM Ha CyJb(aT-uoH M HaOJI0/ICHHE NTpU3HaKa e
POTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3UUECKMMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHU (BO3MOYKHO MCIOJIb30BAaHUE BUAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
n hocopHBIX ynoOpeHUM, MoMyuyeHne, coOMpaHue, paclio3HaBaHHE M M3YUYCHUE
CBOMCTB aMMHaka, IPOBEACHHE KAYECTBEHHBIX PEAKIIMM HAa HOH aMMOHHUS U
dbochar-noH W U3yYEeHHE TIPU3HAKOB HWX TMPOTECKAHUS, B3aUMOJICHCTBUC
KOHIICHTPUPOBAHHONW a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HW3YYCHHE MOJeNeH KpPUCTAUIMUECKUX pEemETOK anMasa,
rpaduta, QymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcOpOIMH pacTBOPEHHBIX
BCIIICCTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTA3a, IIOJIyUYCHHE,
coOupaHue, pacro3HaBaHWE M MU3YYCHHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEIACHHE
KaueCTBCHHBIX PEaKIMi Ha KapOOHAT M CHJIMKAT-HOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICHWE C TMPOAYKIIMEH CHIMKATHOW MPOMBIIUICHHOCTH,
peleHrne SKCIEePUMEHTANBHBIX 3a7ad 1Mo Teme «BakHeHimme HeMeTallibl M X
COCIIMHCHUS.

Mexcnpeomemmnoie ceasu

Peanuzanmsi MEXIpPEAMETHBIX CBSI3CH NMPH HM3yYEeHWH XHMHH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATHM, TaK W TOHATHH, SIBJISIOIIUXCS CUCTEMHBIMH JUIS OTACIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMYECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPaAMMBI OCHOBHOTO  OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIlMpeHne OIbITa AEATEIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHUMAaHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTU BIIAJIETh JOCTOBEpHOW HHMOpMmaruen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITIOTHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ayd, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHNH Y4EOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AaMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHWBATh CBOE MOBEJICHUE
U TMOCTYIKU CBOMX TOBApUINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCIECTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTaBIISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TPUPOJIBI, B3aUMOCBS3SIX YEJOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO03HABATENIbHOM, MH()OPMAIMOHHOM M YHUTATENbCKON KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pOBbI 00pa3 >KU3HHU, OCO3HAHUE TMOCIEIACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASATENBHOCTA U Pa3BUTHsI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOE OTHOIICHHE K MTPUPOJIE KaK HICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUSI TIPU padOTe C BEIIECTBAMHU, & TAKKE B CUTYalIHSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJBTYphl, OCO3HAHMS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rumnore3a, (akT, CHUCTEMa, TMPOIECC, DKCIEPUMEHT U JIPyroe.), KOTOpbIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJILbHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSTHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, NMOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOoChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX [IONCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaThb B IIpoliecce Y4YEOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMsI 33]1aBaTh BOIPOCHI (B XOJ€ AUaiora 1 (W) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 3aJIlaHUH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XHMHWYECKHUX MOHATHI: aTOM, MOJEKYJa,
XUMUYECKUN BJIEMEHT, MPOCTOE BEILECTBO, CIIOXKHOE BEIIECTBO, CMECh
(oHOpOAHAS U HEOJHOPOJHAS), BaJICHTHOCTh, OTHOCUTEJbHASI aTOMHAsl U
MOJIEKYJISIDHAs Macca, KOJMWYECTBO BEUIECTBA, MOJIb, MOJIApHAs Macca,
MaccoBas J0JIsi XMMHUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJIIPHBIN 00bEM,
OKCHJI, KHCJIOTa, OCHOBAHHWE, COJb, BJEKTPOOTPUIATEIHLHOCTh, CTEIEHb
OKHCJICHMS, XMMHUUYECKas peakius, KiIacCUPUKAIUs peakluuil: peaxkiuu
COCIMHEHHUSI, PEAKIIUU PA3JIOKEHUS, PEaKIIMK 3aMEeIIeHUs, peaKI[uu 0OMeHa,
AK30- M JHJAOTEPMHUYECKHE PEaKIMH, TEIUIOBON »(h(dexT peakuuu, siapo
aToMma, HJICKTPOHHBIM CJIOW aroMa, aToMHas OpOWTal b, PaJUyC aTroMma,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJsIpHAs KOBaJCHTHasl CBSI3b, MOHHAs
CBSI3b, HIOH, KATUOH, aHMOH, PaCTBOP, MACCOBast J0Ji BellecTBa (TIPOLICHTHAs
KOHIIEHTpAIMsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHX IOHATHH U
MIPUMEHSThH ATU TOHATHUS MPU OMUCAHUU BEIIECTB U X MPEBPAIICHUII;

e HCIOJIb30BATh XUMHUECKYIO CUMBOJIUKY JIJIsl COCTaBJIEHHUS (DOPMYIT BEIIECTB
Y YPaBHEHUN XUMUYECKUX PEAKLUN;

e OIpPEAENATh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENEHb  OKHUCJICHHS  DJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJIJICAKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy COCIMHEHUM MO0
dbopmynaMm, BUJI XUMHUYECKOW CBs3M (KOBajJEHTHAs MW HOHHas) B
HEOPTraHUYECKUX COCIUHEHUSAX;

e packpbiBaTb cMmbica Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMUUYECKUX DJIEMEHTOB OT HX MOJjoxkeHusi B llepumoamdeckoit cucreme,
3aKOHOB COXPaHEHUsS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTaJIpo;

e ONKUCHIBATh M XapakTepu3oBaTh TaOMMuHyt0 Gopmy I[lepmonnueckoi
CUCTEMbl XUMHYECKUX DJIEMEHTOB: pa3jiuyaTh TOHSATUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobounas noarpymnmna (b-rpynmna)», manbie u
OOJBIIIE TEPUOABI, COOTHOCHTH OOO3HAYCHHS, KOTOPHbIE HMEIOTCS B
tabauie «llepmonmueckas cuctemMa Xumudeckux osiaemenToB [l H.
MenneneeBay C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps siapa, 0011Iee YUCIIo IIEKTPOHOB U
pacupeiesieHue UX Mo AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (MO YUCIYy M COCTAaBY YYACTBYIOUIUX B PEAKIUH
BEILIECTB, 0 TETIOBOMY A (PeKTy);

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPIKIAsl OMUCAHUE TTPUMEPAMH MOJIEKYIISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAaHUS XUMHUYECKUX TMpEeBpalleHUil B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHUMHUYECKOTO OJJIEMEHTa MO (opMyJsie COEAUHEHMUS,
MacCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI IO YPABHEHHUIO
XUMHAYECKOMN PEAKLINH;

MIPUMEHSATH OCHOBHBIC OTIEPAIlN MBICITUTEILHON NEATEIFHOCTH — aHAINA3 U
CHUHTE3, CpaBHEHHE, O000OIlEHHE, CHCTEMATU3allUI0, KIAaCCU(PUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CIICJICTBEHHBIX CBA3€H — I W3YYEHHUS CBOWCTB
BEIIECTB U XUMUYECKUX PEAKIIUA, €CTECTBEHHO-HAYYHBIE METO/IbI TIO3HAHMUSI
— HaOJI0IeHNe, U3MEPEHUE, MOJICIMPOBAHUE, SKCIEPUMEHT (pealbHbIA U
MBICJICHHBIN);

CJIeIOBaTh MpaBUiIaM MOJb30BAHMS XUMUYECKON TTOCYI0M 1 1a00paTOPHBIM
o0opyIoBaHMEM, a TakK)Ke TMpaBWwiaM oOOpalieHus C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKIMSIMH TIO BBINIOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB IO MOJyYEHUIO0 U COOMPAHUIO Ta3000pa3HBIX BEIIESCTB
(BomopoJila W KHUCJIOPOJa), MPUTOTOBICHUIO PACTBOPOB C ONPENEIEHHOM
MacCOBOM JI0JIeil pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH W MPOBOAUTH
XUMUYECKHUE HKCIIEPUMEHTHI TI0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH H
KHUCJIOT C TOMOILbIO HHAUKATOPOB (JIakmyc, (heHonpTanerH, METUIIOPAHK U
JIpyTHE).

K konity obyuenust B 9 kjacce nmpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMECHUIA:
PacKpbhIBaTh CMBICT OCHOBHBIX XWMHUYECKMX TOHATUA: XHUMHUYECKUN
AJIEMEHT, aToOM, MOJIEKyjla, WOH, KaTHOH, aHHWOH, IMPOCTOE BEIECTBO,
CJIO)KHOE BEIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPULIATENLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUUYECKasl PeaKI[usi, XUMHUECKasi CBS3b, TEIUIOBOM 3(PdeKT
PEaKIMK, MOJIb, MOJISIPHBINA 00BEM, PACTBOP, IJCKTPOJIUTHI, HEAJICKTPOIHTHI,
AIIEKTPOJIUTUYECKAs] ~ JUCCOLMAIUS,  PEaKUd  HOHHOrOo  OOMeHa,
KaTanu3aTtop, XMMHUYECKOE paBHOBECHE, OOpaTUMble U HeoOpaTUMbIE



peaKkuu, OKUCIUTEIIbHO-BOCCTAHOBUTEIbHBIC pPEAKIUU, OKHUCIUTEND,
BOCCTAHOBUTEIb,  OKHUCJIEHWE UM  BOCCTAaHOBJICHUE,  aJJIOTPOIIHS,
aM(pOTEPHOCTh, XUMUUYECKAsI CBS3b (KOBAJIIGHTHAS, HOHHAS, METATUNIECCKAs),
KPUCTAJUIMYECKass pelI€TKa, KOPPO3Usi METAUIOB, CIUJIaBbl, CKOPOCTH
XMMHUYECKOM peakluu, MpenesbHo nonyctumas KoHueHtpamusa [1JIK
BEIIIECTBA;

WJUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSTUU U
MPUMEHATH 3TU MTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPAILICHUI;
UCII0JIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsi COCTaBJIEHUs (POPMYIT BEIIECTB
Y YpaBHEHUM XUMUYECKUX PEAKIIUN;

OTPEEIISATh BAJICHTHOCTh U CTETICHh OKUCIICHUS XUMUYECKUX AJIEMEHTOB B
COCAMHEHUSX PaA3JIMYHOrO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
onpenenéHHOMY KJIaccy COeMHEHUH 1o (hopmysiaM, BUJI XUMUUYECKOU CBSI3U
(KoBaJICHTHas, HMOHHAs, METAJTNYECKas) B HEOPTAaHUYECKUX COCTUHEHUSX,
3apsiji MOHA M0 XUMUYECKOoM (hopMmyIie, XapaKTep Cpe/ibl B BOJHBIX pacTBOpax
HEOPraHWYECKUX  COCAUHEHUM, THUN  KPUCTAUIMYECKOM  PEIIETKU
KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbIca llepuomnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHUE: ONUChIBATh U XapaKTepU30BaTh
tabnuunyto ¢opmy Ileproanyueckoil CUCTEMBbI XUMHUUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATHS «rjaBHas mnoArpynna (A-rpynma)» U «noOodyHas
noarpynna (b-rpymma)», manele W OOJBIIME TIEPUOJBI, COOTHOCHTH
0003HaueHNUs, KOTOPhIE UMEIOTCS B IEPUOIUYECKON TAOIUIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB H
3apsii sapa, OOIIee YHCIO AJIEKTPOHOB U paclpeliefieHhe HX 10
AJIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCAWHEHUN B MpeJesax MalblX NEPUOJIOB U
IJIaBHBIX MOJATPYMIl C Y4ETOM CTPOCHMS UX aATOMOB;

KJ1acCU(UIUPOBATh XUMHUYECKHE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKHE peakiuu (M0 YHUCIy U COCTaBy YYAaCTBYIOIIMX B peaKIyu
BEILIECTB, MO TEMI0BOMY 3 (EKTy, M0 M3MEHEHHUIO CTETEHEH OKHUCIICHUS
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CHEIUPUICCKHE XUMHUYCCKHE
CBOMCTBA TMPOCTHIX U CJIOXKHBIX BEIIECTB, IOJATBEPKIas OMHCAHUE
npuMepaMi MOJICKYJIIPHBIX W HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX
XAMHUYECKHUX PEaKIINM;

COCTaBJIATh YPAaBHEHUSI JJIEKTPOJIUTHUUYECKON JAUCCOIMALMUA  KHUCIOT,
LIEJI0YEU U COJIEU, IOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKLIIUM HOHHOIO



oOMeHa, ypaBHEHUS pEAKIUH, TMOATBEPKIAIONINX CYIIECTBOBAHHE
TCHETHYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKphIBaTh  CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEJICTBOM COCTaBJICHUSI DJICKTPOHHOT0 OajlaHca 3THX PeaKIuii;
IIPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHHS XHMHYECKHX TMPEBpAIICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOIO »dJeMEHTa Mo (opMysie CoeauHEHUs,
MacCOBYIO JIOJIO BEIIECTBA B pacTBOPE, MPOBOJIUTH PACUETHI IO YPAaBHEHUIO
XUMHAYECKOMN PEAKLINH;

coOJTI01aTh MpaBHJIa MOIH30BAHNUS XUMHUECKOU TIOCYA0U M JTa00OpaTOPHBIM
obopymoBaHueM, a TaKXe IpaBuja oOpalieHds ¢ BelIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TI0 BBIMOJHEHHIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 1O TTOJYYCHHUIO M COOMPAHHIO Ta3000pa3HBIX BEIICCTB
(amMMmaka u yriieKucIioro rasa);

MIPOBOJIUTH PEAKIIMH, TIOTBEPIKIAFOIIIE KAYSCTBEHHBIN COCTaB Pa3IUIHBIX
BCILIECTB: PACIO3HABATh OIBITHBIM IMYTEM XJIOPUI-, OPOMHUI-, HOIUI-,
kapOoHat-, docdar-, cuaukar-, cyiabdar-, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHUSI M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTR;

IIPUMEHSITH OCHOBHBIE OIEPaAIlUd MBICIIMTEIIBHOMN JACATEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, 0000IIIEHNE, CUCTEMAaTH3alIUIO, BRISIBICHUE PUUYNHHO-
CJIICACTBEHHBIX CBSI3€d — ISl M3YYCHHUS CBOMCTB BEIIECTB U XMMHUYECKHUX
peakuii, €CTeCTBEHHO-HAy4YHBbIC METOIbI TIO3HAHUS — HAOJIOJICHHE,
M3MepeHne, MOJEIMPOBaHUE, IKCIIEPUMEHT (peaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. llepBoHayanbHble XHMHUYECKUE MOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnuoreka [{OK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK
' peaxiuu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nmorexa LIOK
' U COJIsIX https://m.edso00.ru/7f41837¢c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK
' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
OCHOBHBIE KJIACChI bu6mmoteka IIOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn



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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIMH
bubnunorexa LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. MeTaJLIbI 1 UX COeANHEHUS
bubmmoreka IIOK
2.1 i 4
Obuge ceoficTsa MeTanios https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
2.2 B i 16 1 2
QKHEHINe MEeTaJUTbl U UX COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 3. HemeTra/ibl M MX cOeIMHEHHSA
31 OO011ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmmnoreka HOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast XapakKTepUCTHKA XUMUISCKUX Bt OK
3.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 nommoreka I

COCOAMHCHU A

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



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

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunorexa LIOK
3.3 anemeHToB VA-Tpynnsl. A3zot, hpochop u ux 7 https://m.edsoo.ru/7f41a636
COEUHEHUS
O0111ast XapaKTEPUCTUKA XUMHUYECKUX
3.4 3J1eH1\ieHT01f IVA? el YIIIepos u 8 Bubmuorexa HOK
' 3 FPYHIIEL FTIepol https://m.eds00.ru/7f412636
KPEMHHUU ¥ UX COCTUHCHUS
Hroro no pazaeny 25
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 Bubmrorexa IIOK
' - p https://m.eds00.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMms 3 Bubmrorexa IIOK
P p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6nunorexa LIOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
5 [lonstue o MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuiia
3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubmmoreka [JOK
oOparieHust ¢ 1ab0opaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Uucteie BemecTBa U cMech. CIocoObl 1 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a N buMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 A 1
TOMBI H MOJCKyIH https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 bubmmoreka IIOK
(CMMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunorexa LIOK
10 Xumuueckas popmyia. BareHTHOCT https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JJIEMEHTOB
11 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMAYECKOTO bubmuorexa [IOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KomunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [IOK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIECTBA 110 YPABHEHUSIM bubmorexa HOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHX PEAKIIHIA
Knaccudukanus XuMuaeckux
18 €aKIHii (COeTMHEHMSI, PA3TIOKEHHS bubmmorexa LIOK
peartl A P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U brbmmorexa LIOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK

«BellecTBa 1 XUMHUYECKHUE pcakuumn»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d4290

Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopoa — smemeHT u bubmorexa HOK
Ayxa. pos https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMuMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
poAa tp . https://m.eds00.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI TToTy4eHusT KHCIIOpoia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CIT0COOBI lro bubmorexa OK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3YUEHHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpocroe bubmuoreka [IOK
BeecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 dusnuecKknue U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopona. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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[IpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BOgOpoIa bubmorexa HOK
i onp AOPOA, https://m.eds00.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHCTBY
32 ModnsipHblii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTBa
33 BEIIIECTBA rasa 10 €ro N3BECTHOM bubmmorexa [IOK
B . y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorexa OK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHUH ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [{OK
WHJIHKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBoOpe
ITpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAcIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KontponsHast padora Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KJIacCUpUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kmaccudukanms, bubnunoreka LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) I'IIE)J'I )eHI/I}I XI/IMI/I‘IZEKI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnveckas CBSI3b MEKIY
48 KJIaCCaMH HEOPTaHUYECKUX brbmmorexa LTOK
. P https://m.edso00.ru/00ad9a50
COEIMHEHUI
49 O06001IeHne U cucTeMaTU3aIus bubmuoreka [IOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
| bubnmorexa LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHsaTHEe 0 bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuoanueckuii 3aKOH U
52 [lepuoanueckas cucrtema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. M. https://m.edsoo.ru/00ada52¢c
Menpeneena
53 [Tepuopl, TPYIIIEL, IO/ TIbI bubmorexa HOK
P > TPYIITIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 311eKTPOHHBIX 000JI04eK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
pro https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenneneeB — y4y€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubmuoreka [IOK
58
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMHUYECKasl CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneup okucnenis . https://m.edsocl)_.[ ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.eds00.ru/00adb076
bub6nmoreka [IOK
64 OKHCIIMTENIN U BOCCTAHOBUTEIIH 1 https://m.e dSO(I)l.ru 100adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue atroma. XUMHUYECKast 1 bubmrorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3b)»
66 PezepBHblit ypok. O60011eHuE U 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O6001eHne u 1 Bu6mmoteka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O606111eHNE U 1 bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.
1 [Tepuonuueckas cuctema 1 bubnmnoreka HOK
' XUMHYECKHUX 2j1eMenToB 1. . https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa HOK
' i https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 Bbu6moreka [JOK
' HEOpPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
' KPHUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsHast pabora Nel no reme
5 «IToBTOpEeHuUe U yriydaeHne 3HaHUH 1 1
' OCHOBHBIX Pa3JesioB Kypca 8
KJ1accay
5 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
' peaKuunii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
' P ' https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEAKIIMIX
3 IlonsaTne 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYECKOM pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

bub6nmoreka [IOK

9.
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
' 8 HHat. https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HonHbIe ypaBHEHUS peaKnil Bubmiorexa OK
' yp peakt https://m.edsoo.ru/00add448
XUMUUECKUE CBOMCTBA KUCIIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubnnoreka [JOK
' 00 DJIEKTPOIUTHYECKON https://m.edso0.ru/00add5d8
IIUCCOLAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa HIOK
' pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 ITonsaTue o ruApoOIN3€E CONEH bubnmorexa HOK
' AP https://m.edso0.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIus bu6moteka [JOK
' 3HaHUN https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Pernrenue 3KCriepuMeHTaIbHBIX bubmorexa HOK
) P https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas padota Ne2 o teme
17 «INEKTPOTUTHYECKAS bubmmoreka [JOK

nucconuanusg. XuMu4ecKue
peaKkuuu B pacTBOpax»

https://m.edsoo.ru/00addecO
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metaunieckas CBs3b U

bubnunoreka LIOK

18.
MEeTaJUInYecKas KpucTaaindeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METAJUIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
19 DIEKTPOXUMHUUYECKUN P buGnuorexa [IOK
' p . P https://m.eds00.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re crnocoObl MOTyYSHHS
meraiuioB. CruiaBel. Beraucienus
20 10 YPAaBHEHUSIM XUMHUYECKUX buGnuorexa [IOK
' P . https://m.edsoo.ru/00ae1156
peaKkIui, €Clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
21 [ToHnsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
' PP https://m.eds00.ru/00ae1278
bu6mmoteka IIOK
22. €JIOYHBIE METAJIIBI
m https://m.edsoo.ru/00ael4b?2
23 Okcuabl ¥ THAPOKCUBI HATPUS U bubmuorexa [IOK
' Kanus https://m.edsoo.ru/00ae14b2
24 [IlenoyHo3eMenbHBIE METAILTBI — bubmuoreka [IOK
' KaJIbLAA U MarHUH https://m.edso0.ru/00ae15e8
25 Baxueiinme coeqMHEHNUSA KLU bubnnorexa [JOK
) A H https://m.edsoo.ru/00ael15e8
26 O0001IeHre 1 cCUCTEMAaTU3aIIHS
' 3HAHUH
97 JKEcTkocTh BOABI M cIOCOOKI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edso0.ru/00ae1886
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[TpakTuyeckas padora Ne 2 o teme

bubnunorexa LIOK

28. "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
29. Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6muoteka [JOK
30.
TUAPOKCHIA https://m.edsoo.ru/00aelc64
31 Weeso bub6numoreka [IOK
https://m.edsoo.ru/00ae1d86
3 Oxcuipl, TUIPOKCHUJIBI U COJTU bubnuoreka [IOK
xenesa (1) u xenesa (1) https://m.eds00.ru/00ae35e6
33, O00011IeHIE U CUCTEMATHU3AIUS
3HAHUU
[TpakTuyeckas pabora Ne 3.
34, Pemenue skcnepuMeHTaIbHBIX bubmmoreka [JOK
3a7a4 1o reme «BaxHeinue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS»
Beruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
35, peareHToB J1aH B U30bITKE WIIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTA
peakuuu
36. O0600611eHre U cucTeMaTH3alus
3HAHUU
KonTtponsHas padora Ne3 mo reme
37. «BaxxkHeuIme MeTajabl U UX

COETMHEHM S
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OO01mmas xapakTepuCTHKA TaJIOTCHOB.

38 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa OK
' pUMEp https://m.edsoo.ru/00addfe2
XJIopa
Xnoposogopoa. CojissHas KHCIIOTA,
39 XHMquCKHS CBOIICTBA, ITOJYYCHHEC bubmorexa [JOK
' ’ ya ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 4 o Teme
40 «ITonyueHne COISTHON KUCIOTHI bubmorexa [IOK
' yi . . ’ https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY
Beruunciienus mo ypaBHEHUsIM
41 XHMHYECKUX PEaKIUi, eCIu OJUH U3 bubmorexa [JOK
' peaKnH, A https://m.edso00.ru/00ade488
peareHTOB J1aH B U30BITKE
42 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
' VIA-rpymmsl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
43 Haxosxxnenue cepsl u eé bubmuorexka [IOK
' COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKCTBA CEPBI
CepoBoa0pO, CTPOEHHE,
44 q)nrs)nqecmlje " XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK
' . https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHas KHCIIOTA,
45 ¢bu3nyeckue 1 XUMHUYECKUE bubmmorexa LIOK
' N https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
46 OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba bu6muoreka [JOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKAKOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

47.
BBIXOJ[a IPOAYKTA PEAKLIMHU https://m.edsoo.ru/00adec8a
OO01mas XxapakTepucTHKa 3JICMCHTOB
VA-rpynmsl. A30T,
48 acIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
' Pactpoctp PHPOZE, https://m.edsoo.ru/00adeeab
¢buznvecKre 1 XUMHUECKUE
CBOICTBa
AMMHUak, ero Gu3HYECKUe U
49 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK
' ’ yi https://m.eds00.ru/00adf004
Y IPUMEHEHHE
[IpakTuueckas padora Ne 5 mo Teme
50 «[Tonyuenne aMmMHuaKka, U3y4eHUE buGnuorexa [IOK
' yqu » 13YH https://m.edsoo.ru/00adf180
€ro CBOMCTB»
51 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuorexka [IOK
' XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX
52 00peHuii. XUMHUYECKOE bubnmorexa [JOK
' yAobp ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u
53 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne u bubmmorexa [JOK
' P L https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJIYICHUE
54 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MHUHCPAJIbHBIX YHOGpCHHﬁ.

https://m.edsoo.ru/00adfc20
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3arpsi3HeHue NpUPOTHON Cpeibl
dbocharamu

Yraepon, paclipocTpaHEHHE B

bu6nmoreka [IOK

55. npupoje, GU3NICCKHUC U
pupone, ¢ - https://m.edsoo.ru/00adfd9c
XHMHYECKHE CBOMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
1 XMMUYECKHE CBOMCTBA.
56 DKOJIOTHYECKHE MPOOIEMBbI bubmorexa [IOK
' P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
57 VronbpHas KHCI0Ta U €€ COIHN bubmorexa [JOK
' https://m.edso0.ru/00ae006¢
[IpakTuyeckas pabora Ne 6 o Teme
"[losrydeHue yrieKuciioro rasa. bubnuoreka [IOK
58.
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MTOHATHUS 00
59 OpraHMYEeCKHUX BEIIECTBAX KaK O bubmorexa [JOK
' P B https://m.edso0.ru/00ae054e
COCIMHEHUSX YIIIepo/Ia
60 Kpemuunii u ero coequHEeHHUS bubnmorexa [JOK
' P https://m.edso0.ru/00ae080a
ITpakTuueckas padora Ne 7.
61 Pemenne skcriepuMeHTaIbHBIX bubmuoteka [IOK
' 3a1a4 1o teMe «Baxkneimmue https://m.eds00.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHMS
KontponbHas padora Ned o reme
N bubmuoreka [{OK
62. «BaxkHeWnme HeMeTalIbl ¥ UX

COCOAUHCHUA»

https://m.edso0.ru/00ae0el8
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63. BemiectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64. XUMHYECKOE 3arps3HEHUE 1 bubnuoreka [JOK
OKpY>Karollen cpeibl https://m.edso0.ru/00ae4270
65. Ponp xumuu B periennn 1 bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66. PezepBHblit ypok. O6o01eHuE 1 1 Bbu6muotexa [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68. PezepBHblit ypok. O60011eHUE U 1 Bu6mmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edso0.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabotanHoe, 8 kinacc/ I'abpuensin O.C., OctpoymoB W.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3marensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

METOJUYECKHUE MATEPHUAJIBI JIVIAA YYUTEJIA

1. [Monnsii kypc noarotoBku k EI'D (aBTopsI
JL.U.AcanoBa,O0.1.Bapexunkosa) 2021 r.

2. CnpaBounblie Matepuaisl o xumun aBTopsl O.}0.Kocosa,JI.JI.Eroposa,
2005

3. COOopHUK HOPMATUBHBIX JOKyMeHTOB, Xumust 2007 T.

4. Paboune nporpammsl . Xumus 10-11 kmacest 2021 YMK O.C.I'abpuensn
5. Paboune nporpammel no xumuu 8-11 kmaccel Mo nporpamme
O.C.I'abpuensina 2021 .

6. COOpHUK KOHTPOJIbHBIX U MMPOBEPOYHBIX PA0OT MO XMMUU K YUEOHUKY
O.C.I'abpuensina 8 xi.- 2014 r, 9 k.- 2013 1.

7. Xumus metoauueckoe nocodue 8-9 kmacc .ABtop: 'abpuens. O.C,
SAmykoBa A.B., U3gatensctBo : dpoda, rox nznanus: 2011.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. ChemNet: mopTan ¢pyHIaMEHTAILHOTO XMMHYECKOT0 00pa3oBanus Poccuu.
Xumnueckass ”HGOPMAIIMOHHAS CETh
https://www.chem.msu.ru/

2. Xumuueckuit mopran ChemPort.Ru
https://www.chemport.ru/

3. Caiit noaroroBku k EI'D Crenennna u Jlanyk
https://stepenin.ru/

4. Nudoypox

https://infourok.ru/

5. Poccuiickast aJIeKTpOHHAs IIKOJIA
https://resh.edu.ru/



https://resh.edu.ru/

