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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (heaepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U C Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHuzamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEAMETHOE coziepKaHue,
MpeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE lieJield N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIYXKUT OCHOBOW I (OPMHPOBAHUS MHPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MaTePUAIBHOM E€IUHCTBE MHPA, BAXKHYIO
pOJIb UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MTPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHOM  JIesITeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
L[EJIOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEJIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNIuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTHUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CcPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

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

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBSI3H;

— TMpeacTaBieHUd 00 ANEKTPOJUTHYECKOW JMCCOLMAlUMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYECHUS N3yYaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOW COCTABIISAIOLICH HAYYHOU KAapPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPObI, IECHHOCTHOTO OTHOIIICHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHMUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3Y4YEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (OPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEIIbBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1aua
y4eOHOTO TMpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKa HAayKd, B MPHOOIICHHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU M3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE LIETH, KaK:

— (dopmupoBaHHEe MHTEIUIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY TPUHATHUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOyJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIHHON JEATEIBHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (PYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIIEHHH,
NOHMMAaHUS LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbs U OKPYXKAIOIIeH MPUPOAHON CPEebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

Oo111ee 9rco 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YETOBEKA. XMMUS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas 0JIs1 XMMUYECKOTO JIEMEHTA B COCIUHEHNUN.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMoCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECITMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BELIECTB. XHMMHUYeckue ypaBHeHHs. Knaccudukanums
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOMW, MpaBuWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpaileHus: ¢ JIabopaTOpHBIM O00OpPYAOBaHUEM, U3YUEHUE U OINKCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHU, MPOKAIMBAHUE
MEJTHOU MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMCAHWE MNPU3HAKOB IMPOTEKAHWs XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3JeeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOGHHE W  OMNHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYI
(IIapOCTEepPKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xkuciopoaa. CrnocoObl
NOJIy4eHHUs] Kuciopoda B JjabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciots
Y COJIH.

Momnsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie ¥ B KU3HHU 4eaoBeKka. KpyroBopoT BOAbI B IpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa oxcugoB. ®Dusnyeckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Krnaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHOBaHuA. HomeHkiarypa ocHoBaHuii. PU3NUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctu metamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3nYecKrue U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnueckas CBsI3b MEKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE CONEPKAHUS KUCIOpOAa B BO3AYyXeE, MOJTyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxapa), 03HaKOMJICHHE ¢ 00pa31liaMi OKCHUJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HaBaHHE M U3yYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOICHUE 00PA3IOB BEIIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM IOJIEH
PAacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO MCIOJIb30BAaHUE BHUJECOMATEPUATIOB), HCCIEAOBAHUE
00pa3IoB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNE N3MECHCHHUSI
OKpacCKH UHJIMKATOPOB B PACTBOPAX KUCIOT U NIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KACIOT ¢ METANIAMH, PEAKIUil
HEWUTpaIu3aluy, INOJYyYEHNE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OIHOTO
MeTaJljIa IPYyTUM U3 paCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJIacchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJIHBIX JJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yroT aM(pOTEpHBIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuonas u jiuuHHonepuoanas Gopmsi [epuonnyueckoi
cucreMbl xumuueckux a3nemMeHToB JI. WM. Menpaeneesa. Ilepuonsl u Trpymimbl.
@U3NYECKAN CMBICII ITOPSAKOBOTO HOMEPA, HOMEPOB IEPUOJIA Y TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero nosuoxeHuro B [lepuoanueckoit cucreme 1. . Mennaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAsI CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl OKucIeHUsI U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILECTBIISIETCSl 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAyYHbIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH ISl OT/IEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHUS: HAY4YHbIN (pakT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIH]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunres, Apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, OJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuognuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMUYECKOW CBSI3U. THIBI KPUCTAIITMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Krnaccudukaiuysa XuMAYeCKUX peakiuii Mo pa3auyHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOUIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPATUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). JK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstTue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOT€HHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMruyeckoM paBHOBecuU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C HCIOJb30BAHHEM METO/A
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIC YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(Xxopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICHCTBHS  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TPOTEKAHHMs] peakuidl HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 00pa3oBaHUE BOJIbI), OINbBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAaKIHN (FOpEeHUe, pEeaKkuu pas3lioKeHUs,
COCMHEHMsI), pAaclO3HaBAaHME HEOPraHMYECKHX BEUIECTB C  MOMOIIBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33a4.

HemeTtanibl U MX coeINHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTEeNeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBHE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). Xuopooaopod. ConsiHas KHUCIIOTa,
XMMHUYECKME CBOMCTBA, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YesIOoBeKa. BaskHelme X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNneHH okucieHusi. CTpoeHue W (pU3MYecKue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HYECKHE U
XUMUYECKHEe CBOMCTBA. OKCHIBI CEPbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMM, JISKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha Cylb(haT-HuoH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €r0 NPEeOTBPAILICHHUS.



OOmas xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOEHHUSA
aTOMOB, XapaKTepHBIE CTETNICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBbl U BoA0EMOB). docdop, amioTponHbie
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnast kuciora, Guznueckue M XMMHUUYECKHE CBOMCTBA, MOJIyYCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YI00PEHHUI.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, AJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUpPOAe, GU3HUECKUe U XUMUYECKHUE CBOMCTBA. ACOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojaa, UX (U3HYECKHE U
XUMUYECKHE CBOWCTBA, JIEUCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJy4YeHUE U
IpUMEHEHHE. DKOJIOTUYEeCKUe MpoOIeMbl, CBA3aHHbIe ¢ okcuaoM yraepoaa (IV),
TUI0Te3a TJI00AJBHOTO TOTEIJICHUS KJMMaTa, NMapHUKOBBIM 3¢ dexT. YronbHas
KucIoTa W e€ coid, UxX (pu3MUeckrne W XUMHUYECKHE CBOWCTBA, MOJIy4YeHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEJUIIMHE, TPOMBIIIJIEHHOCTH M CEIbCKOM XO35HCTBE.

[lepBoHavabHBIE TTOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
polu B KM3HM 4YelOBeKka. MarepuanbHO€ E€IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCAMHCHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNIYYCHHE W
npumenenne. CoequHeHs KpeMHus B pupoje. O0uiue mpenctaBieHust 00 OKCHae
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINIIICHHOCTH. BakHelme CTpouTenbHbIe MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCcnepumenm:

U3y4eHrue 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo JeUCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUIECOMATEpUaIoB), 00pas3liaMu a30THBIX
U PocopHbIX yAOOpEeHUH, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-uOH W HU3yyEeHUE MPU3HAKOB HMX TMPOTEKAHHS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUMX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOTa3a, IIOJYYECHHE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIM Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad M0 TeMe «BakHeWlne HEMETAUIbl U X
COETUHEHUS.

MeTaJiibl 1 KX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux siemeHtoB . U.
MenaeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtaynyeckas CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, TIOPATIOMUHUN, OpOH32)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounbie MeTambl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpo€HHE MX aTOMOB, HAXOXJICHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIIbI U
TUAPOKCUIbI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnonnueckon cucreMe xuMuueckux anemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoe. PU3NUeCKUe U XUMUYECKUE CBOMCTBA MarHus 1



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MengeneeBa, cTpoeHHE aTtoma, HaxoxaeHue B mpupoae. dusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. Pu3MUYEcKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THIPOKCHIBI U cosn kenesa (I1) u xemnesa
(III), ux coctaB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Yy4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITPOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAaHWE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblIHsl, aTFOMUHUS, ITUHKa, xKese3a (1)
u xenesa (III), menu (II), HabOmromeHHMEe W omHMCaHWE MPOIECCOB OKpAIWBAHUS
MJJaMEHH WOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB TUAPOKCUIA ATFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE AKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METAJUIbI U KX COCTUHCHHUS.

XuMHS M OKPYXKAOLIASA cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW »XKU3HM 4YeloBeKa. besomacHoe
HCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakiuii B ObITy. [lepBasi momotis npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYysKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B pemeHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBS3€M MpU M3YYEHUM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAy4YHBIH (DAaKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPazoaKTUBHOCT, MOJIEKYa, AIEKTPUICCKUI 3apsi, IIPOBOTHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHO€ COCTOSTHUE BEUIECTBA, I'a3, pacCTBOP, PACTBOPUMOCTh, KpUCTAIIINYECKas
pemeéTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHMs, KOCMUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, MTOJIE3HbIE
HCKOIIaeMbI€, TOILJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE Y4eOHOH u
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIEeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIO3HAaHUs, CAMOPA3BUTHUS U COLIMATIA3AIMN O0yYArOIINXCS.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAaXalOT  TOTOBHOCTh  OOYyYaroIIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacILIMpEeHne OIIbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEOUIO, TOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluen o
NIEPENOBBIX JOCTH)KEHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS] O COLUMAIBbHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYyrUX  BHUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIITH B MPOIIECCE 3TOM y4eOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATD
CBOE MOBEAECHUE M NOCTYNKHA CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKM U COCTaBIISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM

II03HABATEIIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIIPaAaBOYHOMU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM YHCIIC HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX  3HAHMM MO  XHMMHHM, OCO3HAaHHBIA  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAHHE LEHHOCTH 3JI0POBOTO U
O6e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIIMX 3J0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble TPU M3YYCHUH XUMUU, IS
pelIeHNs 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphl, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MYyTEeW WX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEJIbLHOM,
KOMMYHUKATUBHOM U COLMAJIbHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIICHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TPOIEcC, OHKCICPUMEHT U JPYyroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX NMpeaMEeTOB (GOPMHUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JAPYTMMHU TOHSATHSIMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE PaCCYyXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHBIC, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHBIC TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYeckas (opMmylia W YypaBHCHHUE
XUMHUYECKON Peakly — MPH PEIICHUHN yY4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3HI 11O TIPOBEPKE
MPABWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM IPEACTaBIEHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbI U 3aMpOChl MPHU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOW aKTUBHOI'O UCIIOJB30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIU3UPOBAaThb B IIpoLecce Y4YeOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILIECTBY
oOcyxnaeMoi Tembl, (POPMyIUpPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPoOJEeM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHCHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTBI, IPEIJIaraéMble B YCIIOBUHU 3aJJaHUM.

INPEAMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeAMETHBIX pe3yabTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBHUM, crnenupuyYecKkue I TpeAMETHOW o0mactu  «XuMHS», BHUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

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

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS] YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasi peaKuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakium,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOpP, MaccoBasi JOJisi BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSIThH 3TU TTOHSATHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyr
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAasT W HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepus3oBaTh TaOmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juvaTh IMOHATHUS «TJIaBHAs
noarpynmna (A-rpynmna)» u «modoyHas noarpymnmna (b-rpynmna)», mManbsie u
OOJNbIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoamueckass cucrema xumuudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YUCiIo 3JIEKTPOHOB U
pacnpezieNieHue X MO0 AIEKTPOHHBIM CI0SIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOATBEPKAAs OMUCAHNE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOro 3JeMeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEeaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OOO0OIIeHHEe, CHUCTeMaTU3aluio, KiIaccu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsi U3y4YeHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NMo3HaHWs — HaAOMIOJeHNE, M3MEpPEeHHe, MOJICIUPOBAHUE, SKCIIEPUMEHT
(peanbHBII U MBICJIEHHBIN );

CJIEIOBATH MPaBUJIaM MOJIb30BAHUS XUMHUECKOW MOCYA0U U JIa0OPaTOPHBIM
o0OpyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JabOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMNpeaAeNnEéHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICHH, METUIOPAHK

U pyTHe).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHCIICHUS, XUMHUECKas PeaKlusi, XUMUYEeCKasi CBSI3b, TEIIOBOU 3PdeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMSA, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEID, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas peneéTka, Koppo3usi MeTalIoB, CIUIaBbI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIUKY JUISI COCTaBJICHUSA (GOpMYyIl
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPBIE UMEIOTCS B IEPUOAMUECKOM TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaenax MallbIX NEpPUOJO0B U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEICHEH OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OIMHUCAHUE
MpUMEPaAMU MOJIEKYJISIPHBIX W HMOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKLIUA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX —PEAKITUHN
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopmylie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOIB30BAHUS XUMUYECKOHN TIOCYA0N 1 Ta00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBuiaa oOpalleHHs C BEIIeCTBAaMH B
COOTBETCTBMM C HWHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB T10 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka U yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, IOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpHUJ-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM JIEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYHNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3YYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo uacoB
Ne HaumeHoBaHue pa3jie/ioB U
KonTposabHbie
n/n TeM MPOrpaMMBbl Bcero
padoThI
Pasznea 1. [lepBoHayaiibHbIe XMMUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh
€CTECTBO3HAHUS U
1.1 . 5 0
MPAaKTUYECKOU NEeATEILHOCTH
yeJoBeKa
BemecTBa 1 xuMuueckue
1.2 15 1
peakiuu
Wroro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Boznyx. Kucnopon. ITonstue

2.1 6 0
00 okcuaax

59 Bonopon.Ilonstue o kucinorax 2 0
U COJISIX

)3 Bopa. PactBopsl. [lonsitue 06 5 |

OCHOBAHUAX

OCHOBHBIE KJIacChl
24 . 11 1
HEOPraHUYECKUX COCAUHEHUI

Hroro no pazneny 30

IpakTuyeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/bHbIE pecypChl

bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bu6nuorexa [IOK
https://m.edsoo.ru/7f41837¢c

bubanoreka LIOK
https://m.edsoo.ru/7f41837¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c

but6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

Paspnea 3. llepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu



[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

3.1 XUMHYECKUX 31eMeHTOB J[. U.
Mennene-eBa. CTpoeHue
aToma

Xumuueckas CBS3b.
3.2 OKHUCIIUTEIBLHO-
BOCCTAHOBUTCJILHEBIC pCaKHI/II/I

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

Ne i/

Pazgea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3aeioB U TeM
NPOrpaMmblI

BemecTBo 1 XMMH4YeCKHE PeaKUNU
[ToBTOpEHME U yriyOJIeHHE 3HAHUH
OCHOBHBIX pa3/eoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peaxkiun

DNEKTPOIUTHYECKAs TUCCOLUALIHUS.
XHWMHUYECKUE PEAKLIUN B PACTBOPAX

Hroro no pasneny

Paznen 2.

2.1

2.2

2.3

2.4

HemMeTanabl M X cCOeTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHToB VIIA-rpymnmsl. ["anorenst

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
aneMeHToB VIA-rpynmsl. Cepa u eé
COEIMHEHUS

OO0m1as XxapakTepuCcTUKa XUMHYECKUX
aneMeHToB VA-rpynnsl. A30T, pocdop u ux
COCIIMHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX

anemeHToB IVA-rpynnsl. Yriepon n
erMHI/Iﬁ 1 UX COCIUHCHU S

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

17

25

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThbI

DJIEKTPOHHbBIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypchbl

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

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

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

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




Paznen 3. MeTaJlIBI M X COeTUHEHU S

3.1 OO01e CBOMCTBA METAJLIOB

3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI

Uroro no pazneny

Paznen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 MmaTepraisl B )KM3HU YEJIOBEKa
Hroro no pasneny
PesepBHOe Bpems

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

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

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

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

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




ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpoabubie IIpakTudeckue
n/n Bcero U3YYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchbl
[Ipenmer xumuu. Pons xumuu B | 0 0 bubmnoreka IIOK
JKU3HHU 4ejioBeKka. Tesa u BelecTBa 02.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTHEe 0 METO1aX MO3HAHUS B | 0 0 bubnuorexa [JOK
XUMHH 02.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
«IIpaBuna paboThl B 1abopaTopuu u | 0 1 bubnmnoreka HOK
npUEMBI OOPALIIEHUS C 09.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
YucThIe BEIIECTBA U CMECH. | 0 0 bubanoreka LIOK
CrniocoOsI pa3aenenus cMmecei 09.09.2023  https://m.edsoo.ru/ff0d26ca
[TpaxkTrueckas padota Ne 2
«Paznenenue cmecelt (Ha mpumepe 1 0 1 bubmorexa [OK
! | (1 TIPHMEP 16.09.2023  https:/m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6nuorexa [IOK
A 1
TOMBI M MOTICICITH 0 0 16.09.2023  https://m.edsoo.ru/ff0d2a6¢
but6mmoreka [IOK
IT 1 0 0
POCTHIE H CHOAHE Betfiectna 23.09.2023  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 brbmorexa OK
P i 23.09.2023  https://m.edsoo.ru/ff0d2d50
3aKO0H IMOCTOSHCTBA COCTaBa 1 0 0 bubnunorexa LIOK
BEIECTB. XUMHUUIecKas hopmyIia. 30.09.2023  https://m.edsoo.ru/ff0d2eae




10

11

12

13

14

15

16

17

18

19

BaneHTHOCTE aTOMOB XMMHUYECKUX
3JIEMCHTOB

OTtHocHuTeNbHAas aTOMHAas Macca.
OTHOCUTENBHAS MOJICKYJIIpHAs
macca

MaccoBas 1011 XUMHYIECKOTO

9JICMCHTa B COCIMHCHHUHU

KomnuectBo BemecTBa. Moib.
MougnsipHas macca

dusznyeckre 1 XUMUYECKHUE SIBJICHUS.

XuMuueckas peaKnus

IIpu3Haky u ycinoBus NPOTEKaHUS
XAMHYECKHUX PEaKUi

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHUMHUYECKUE YPABHEHUS

Brruncnenus KOJIM4YE€CTBA, MaCChl
BCIIECTBA 11O YPABHCHUAM
XUMHUYCCKUX peaKLII/Iﬁ

Knaccudukamnms xumuaeckux
peaxiuil (CoeIMHEHUs, Pa3I0OKEHUs,
3aMeleHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHmukiIoneaucT. O0o0IEeHne n
cHUcTeMaTu3alus 3HaHUI

KonTtponbhas padora Nel no treme
«BemiecTBa U XUMHYECKUE PEAKIIHI

30.09.2023

07.10.2023

07.10.2023

14.10.2023

14.10.2023

21.10.2023

21.10.2023

28.10.2023

28.10.2023

11.11.2023

bubnunorexa LIOK
https://m.edsoo.ru/ff0d323c

bubnunorexa LIOK
https://m.edsoo.ru/ff0d350c

bubnuoreka [IOK
https://m.edsoo.ru/ff0d5230

bubnunoreka LIOK
https://m.edsoo.ru/ff0d37fa

bubnunoreka LIOK
https://m.edsoo.ru/ff0d3al6

bubmuoreka [{OK
https://m.edsoo.ru/ff0d3b88

bubanoreka IIOK
https://m.edsoo.ru/ff0d5708

bubanoreka LIOK
https://m.edsoo.ru/ff0d3f34

bubnmorexa LIOK
https://m.edsoo.ru/ff0d40c4

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4290




20

21

22

23

24

25

26

27

28

Bo3ayx — cMmech razos. CoctaB
BOo3ayxa. Kucinopon — aneMeHT u
npoctoe BeuiecTBo. O30H
OuznyecKkue 1 XUMUIECKHE
CBOICTBa KHCIIOpOa (peaKiuu
okucieHus, ropenue). [lonsrue 06
OKCHJIaX

CrniocoObI Moy4eHus KHCIopo/ia B
71a060paToOpUU U MPOMBILIUIEHHOCTH.
[TpumeHneHue kucaopoaa

TernoBoit 3¢ ekt XuMUIecKoi
peaKIyu, TIOHSITHE O

TEPMOXUMHUYCCKOM YPABHCHHHU, 5K30-

U SHJIOTEPMUYECKUX PEaKIUIX
TormBo (HedTh, yroib U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI €ro
IPEOTBPALCHHS

[IpakTuueckas padbora Ne 3 o Teme
«[lonyuyenue u cobupanue
KHCIJIOPOIA, U3y4YEHHE €T0 CBOUCTBY
XUMHUYECKUE 3JIEMEHTHI. 3HAKU
(CUMBOJIBI) XUMHUYECKUX 3JIEMEHTOB
Bonxopon — anemeHT u mpocToe
BemecTBo. HaxoxaeHue B npupose
Ouznueckne 1 XHMUIECKHE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJIOpOJIA

11.11.2023

18.11.2023

18.11.2023

25.11.2023

25.11.2023

02.12.2023

02.12.2023

09.12.2023

09.12.2023

but6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

but6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bubnunoreka LIOK
https://m.edsoo.ru/ff0d497a

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4790

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4c4a

bubnmorexa LIOK
https://m.edsoo.ru/ff0d4aec?2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d2be8

bubanoreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0




29

30

31

32

33

34

35

36

37

38

ITousTHe 0 KUCIIOTaX U COJISIX

CriocoOb!I MmoTydeHust BOAOPO/Ia B
nabopaTopuu

[IpakTuueckas padora Ne 4 o reme
«[lonydyenne u cobupanue BOAOPOA,
W3yYEHUE Er0 CBOMCTB»

MonsipHslii 00bEM Ta30B. 3aKOH
ABoraapo

Brrunciaenus o6néMa, KOJIMYECTBA
BEILECTBA ra3a Mo €ro U3BECTHOMY
KOJIMUECTBY BEIECTBA WK 00BEMY

Brruncnenns o06MOB ra3os 1o
YPaBHEHHUIO pEaKliu Ha OCHOBE
3aKOHA 0OBEMHBIX OTHOIIIEHUH ra30B

dusznueckre U XUMHUUECKHE
CBOMCTBA BOJIBI

Cocras ocHoBauuii. [Tousrue 00
WHJIUKaTOpax

Bopa kak pactBopuTENb.
HacpilieHHbIe 1 HEHACHIIIIEHHBIE
pacTBOpbl. MaccoBas 0715 BEIIeCTBa
B pacTBOpe

[Ipaktuueckas padota Ne 5 mo Teme
«[IpuroroBiieHne pacTBOPOB C
OnpeAcNEHHON MacCOBOW J10EN
pPacTBOPEHHOTO BEIIECTBAY

16.12.2023

16.12.2023

23.12.2023

23.12.2023

20.01.2024

20.01.2024

27.01.2024

27.01.2024

03.02.2024

03.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4f42

bubnuoreka [IOK
https://m.edsoo.ru/ff0d542¢e

bubnunoreka LIOK
https://m.edsoo.ru/ff0d55a0

bubnunoreka LIOK
https://m.edsoo.ru/ff0d5708

bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d59e2

bubanoreka LIOK
https://m.edsoo.ru/ff0d5b40

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d5eba




39

40

41

42

43

44

45

46

47

48

49

Kontpoisbnas padota No2 o teme
«Kucnopoa. Bogopoxn. Boga»

OKcupl: COCTaB, KiIacCuUKaIus,
HOMEHKJIaTypa

[TomydyeHnue 1 XMuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

OcHoBaHusI: cOCTaB, Knaccuduxanms,
HOMCHKJIATypa

[TomyueHnue U XUMHUYECKUE CBOKCTBA
OCHOBaHUH

Kucnotsr: cocras, kiaccuduxanus,
HOMEHKJIaTypa

HOJ'Iy‘IeHI/IC 1 XMMHYECKHE CBOMCTBA
KHUCJIIOT

Conu (cpenHue): HOMEHKIIATYpA,
CIIOCOOBI MOMYyYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTuueckas pabora Ne 6. Pemenue
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«OCHOBHBIE KJIACCHI HEOPTAaHMUYECKHUX
COCJIMHEHMI

FeHeTquCKaﬂ CBS3b M@)K)Iy
KJIaCCaMH HEOPTraHUIECKHIX
COE€IUHEHMI

O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH

10.02.2024

10.02.2024

17.02.2024

17.02.2024

24.02.2024

24.02.2024

02.03.2024

02.03.2024

09.03.2024

09.03.2024

16.03.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubnunoreka LIOK
https://m.edsoo.ru/ff0d664e

bubnunorexa LIOK
https://m.edsoo.ru/ff0d664e

bubnuoreka [IOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0d67ca

bubnunoreka LIOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [{OK
https://m.edsoo.ru/ff0dfee2

bubanoreka IIOK
https://m.edsoo.ru/00ad9474

bubanoreka LIOK
https://m.edsoo.ru/00ad9b7c

but6mmorekxa [IOK
https://m.edsoo.ru/00ad9a50

bubnunorexa LIOK
https://m.edsoo.ru/00ad9cb2




50

51

52

53

54

55

56

57

58

Kontponbnas padota Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHU"

[IepBble NOMBITKY KJIAaCCU(PUKALIUU
XUMHUYECKHX 3JieMeHTOB. [loHsTHE O
rpynmnax CXoJHbIX 3JIEMEHTOB

Ilepronnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHYECKHX 31eMeHTOoB /1. M.
MenneneeBa

[Iepuoasl, rpynnel, MOATPYIIIIBI

Crpoenue atomoB. COCTaB aTOMHBIX
anep. N3oTonsl

CtpoeHue IeKTPOHHBIX 000JI0UEK
aToMOB 2J1eMeHTOB lleproanueckoit
cuctemsl /J. 1. MeHaeneeBa

XapakTepucTuKa XUMHYECKOTO
3JIEMEHTA 10 €0 MOJI0KEHUIO B
ITepuoauueckoit cucreme /. U.
Menneneesa

3nauenue [lepuonnyeckoro 3aKkoHa
JUISL pa3BUTHS HAYKH U MPaKTUKHU. [l.
N. MenneneeB — y4€HbIH, IEAaror U
rpaXkAaHUH
DIIEKTPOOTPHULIATETBHOCTh aTOMOB
XUMHYECKHUX AJIEMEHTOB

16.03.2024

23.03.2024

23.03.2024

06.04.2024

06.04.2024

13.04.2024

13.04.2024

20.04.2024

20.04.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ela

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bubnunorexa LIOK
https://m.edsoo.ru/00ada52c

bubnunoreka LIOK
https://m.edsoo.ru/00ada52c

bubnuoreka [{OK
https://m.edsoo.ru/00ada342

bubnunoreka LIOK
https://m.edsoo.ru/00adabbc

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

bubanoreka LIOK
https://m.edsoo.ru/00ada96e

bubnunorexa LIOK
https://m.edsoo.ru/00adaab8




59

60

61

62

63

64

65

66

67

68

Honnas xuMmudeckas CBI3b

KoBanenTHas IoJIApHasA XUMHUYCCKas
CBA3b

KoBanentnas HenomnsipHas
XMMHYECKasl CBS3b

CrernieHb OKHCIICHUS

OKHCIINTEIFHO-BOCCTAHOBHUTEIILHEIC
pe€aKuuu

OKHUCITUTEN U BOCCTAHOBUTEIHN

Kontponbnas paborta Ne4 o teme
«CTtpoeHue aroMa. XuMHUUYeCcKast
CBS3bY»

PesepBHblit ypok. O60011eHNE U
cUCTEeMaTH3aIlHs 3HAHUH
Peseprubiit ypok. O60011eHIE U

cUCTeMaTu3anus 3HaHUHU

PesepBHbIit ypok. O60011eHNE U
crucTeMaTu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

27.04.2024

27.04.2024

04.05.2024

04.05.2024

11.05.2024

11.05.2024

18.05.2024

18.05.2024

25.05.2024

25.05.2024

but6mmoreka [IOK
https://m.edsoo.ru/00adac34

bubnunoreka LIOK
https://m.edsoo.ru/00adaab8

but6mmoreka [IOK
https://m.edsoo.ru/00adaab9

but6mmoreka [IOK
https://m.edsoo.ru/00adae28

bubnunoreka LIOK
https://m.edsoo.ru/00adb076

bubnuoreka [IOK
https://m.edsoo.ru/00adb076

bubnuoreka [{OK
https://m.edsoo.ru/00adb486

bubanoreka LIOK
https://m.edsoo.ru/00adb33c

bubanoreka LIOK
https://m.edsoo.ru/00ad9cb2

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d61c6




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposbusbie IIpakTnueckue
n/n Bceero U3yYEeHUS o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
[lepuoauueckast cucrema | 0 0 Bu6muoteka [JOK
XAMUYECKUX deMeHToB /1. U. 02.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH
. bubmuorexa [JOK
2 CBOMCTB XMMHUUYECKHX DJIEMEHTOB 1 0 0

02.09.2023  https://m.edsoo.ru/00adb6b6

IIEPBBIX TPEX NEPUOAOB

Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnmnoreka [HOK
HEOPraHWYECKUX BEILECTB 09.09.2023  https://m.edsoo.ru/00adb7e2
4 Buipsl XumMHu4ueckoil CBSA3U U THUIIBI 1 0 0 bubanoreka LIOK
KPUCTAJUIMYECKUX PELIETOK 09.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«IToBTOpenue u yrioyonenue
. 1 1 0
3HAHUH OCHOBHBIX Pa3ZeioB Kypca 16.09.2023
8 Kkiacca»
Knaccudukanms xumuuecknx
6 €aKIIMH 10 Pa3IuIHBIM 1 0 0 bubmorexa HOK
peatt P 16.09.2023  https://m.edsoo.ru/00adbcb0
MPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bubnunorexa LIOK
7 peakuuu. [ToHsiITHE 0 TOMOTEHHBIX 1 0 0

23.09.2023  https://m.edsoo.ru/00adbe9a

U I'CTCPOTCHHBIX PCAKIIUAX



10

11

12

13

14

15

16

17

[ToHsiTHE O XUMUYECKOM
paBHOBecun. DAKTOPHI, BIUSIONINE
Ha CKOPOCTh XUMHUUYECKOU PEaKINu
Y TIOJIOKEHUE XUMHUYECKOTO
paBHOBECHs

OKHUCIIUTEILHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Teopust F1EKTPOTUTUYECKOIN
nucconuanuu. CHUIbHbIE U c1a0ble
ANEKTPOJIUTHI

HonHbIe ypaBHEHHsI peakui

XUMUYECKHE CBOMCTBA KHCJIOT B
OCHOBAaHMH B CBETE IIPEICTABICHUN
00 JIEKTPOIUTUICCKON
JIHCCOIAIIAN

XHMHYECKHE CBOMCTBA COJIEH B
CBETE TPE/ICTaBICHUI 00
BJIEKTPOJIUTUYECKON AUCCOLUALINHI

[TonsiTne 0 runponuse conen

O000I1IIEHNE U CUCTEMATHU3AIINS
3HAHUH

ITpakTuyeckast padora Ne 1.
«Pemienne 3kCepuMEHTAIbHBIX
3a1au»

KonTtponsHast pabora Ne2 o reme
«QIIEKTpOIUTHYECKAs

23.09.2023

30.09.2023

30.09.2023

07.10.2023

07.10.2023

14.10.2023

14.10.2023

21.10.2023

21.10.2023

28.10.2023

but6mmoreka [IOK
https://m.edsoo.ru/00adc28c

but6mmoreka [IOK
https://m.edsoo.ru/00adcade

bubnunoreka LIOK
https://m.edsoo.ru/00adcd68

bubnunoreka LIOK
https://m.edsoo.ru/00add448

bubnuoreka [IOK
https://m.edsoo.ru/00add5d8

bu6nunorexa LIOK
https://m.edsoo.ru/00add8b2

bubanoreka LIOK
https://m.edsoo.ru/00add9d4

bubanoreka LIOK
https://m.edsoo.ru/00addd12

bubnunorexa LIOK
https://m.edsoo.ru/00addbfa

bubnunorexa LIOK
https://m.edsoo.ru/00addecO




18

19

20

21

22

23

24

25

26

nuccoruanusi. XUMHUYECKHE
peaKkIu B paCTBOpPaxX»

OO6m1as XxapakTeprucTruKa
rajJoreHoB. XUMHUYECKHUE CBOMCTBA
Ha IIpUMepe XJopa

XiopoBogopoa. ColisiHast KUCIIOTAa,
XUMHUYECKHUE CBOMCTBA, MOIYYCHHE,
MIPUMEHEHUE

[IpakTuueckas pabora Ne 2 o teme
«IlonmydeHne COnsTHON KUCIOTHI,
H3y4YEHHUE €€ CBOMCTBY»

Brruncnenus no ypaBHEeHUsIM
XUMHYECKUX PEAKIUH, ECIIU OJUH
W3 peareHTOB JaH B U30BITKE

OO1w1ast xapaKTepUCTHKA 3JIEMEHTOB
VIA-rpynimsl

AnnotpornHbie MOAUGUKAITTT
cepnl. HaxoxieHue cepsl U €€
COEIMHEHUI B IPUPOJIE.
XHUMHUYECKUE CBOKCTBA CEPBI
CepoBoiopo/1, CTpOeHuUE,
(bU3UYeCKre U XUMUYECKUE
CBOICTBa

Oxcunppl cepbl. CepHas KHCIIOTA,
¢bu3nyeckrue 1 XuMHUYEeCKHe
CBOMCTBA, IPUMEHEHNE

XHUMHUYECKHE pCaKknuuy, JCKaIue B
OCHOBC ITPOMBINIJICHHOT O crocoba

28.10.2023

11.11.2023

11.11.2023

18.11.2023

18.11.2023

25.11.2023

25.11.2023

02.12.2023

02.12.2023

bubnunorexa LIOK
https://m.edsoo.ru/00addfe2

bubnunorexa LIOK
https://m.edsoo.ru/00ade 104

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

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

bubmnoreka IIOK
https://m.edsoo.ru/00ade64a

bubanoreka LIOK
https://m.edsoo.ru/00ade64a

bubanoreka LIOK
https://m.edsoo.ru/00ade802

bubnunorexa LIOK
https://m.edsoo.ru/00adea28

bubnunorexa LIOK
https://m.edsoo.ru/00adec8a




27

28

29

30

31

32

33

MOJIy4EHUS] CEPHOU KUCIOTHI.
XUMHUYECKOE 3arpsA3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI
Brruucienne MmaccoBoil 101
BBIX0/1a TPOJIYKTA PEAKLIUH
OO01mmas xapakTepuCcTHKa SJICMEHTOB
VA-rpynmsl. A3or,
pacnpocTpaHeHue B IPUPO/IE,
(bu3znuecKrue 1 XUMUYECKHe
CBOMCTBA

AmMHaK, ero pu3nvecKue u
XMMHYECKHE CBOMCTBA, ITOJTyYCHUE
U IPUMEHCHUE

[IpakTuueckas pabora Ne 3 o Teme
«IlonydyeHne aMMHaKka, U3y4eHue
€ro CBOMCTB»

A30THas KucioTa, e€ pusnueckue
Y XMMHYECKHE CBOMCTBA

Hcnonb30BaHne HUTPATOB U CONEN
aMMOHUS B KAU€CTBE MUHEPAIIbHBIX
ynoOpeHuit. XuMudeckoe
3arpsi3HEHUE OKPYKAIOIIeH CpeIbl
COCIMHECHHSIMU a30Ta

doctop. Oxeun dochopa (V) u
dbocdopHas kucnora, pusndeckue
Y XMMUYECKHE CBOWCTBA,
MOJTy4YEeHHUE

09.12.2023

09.12.2023

16.12.2023

16.12.2023

23.12.2023

23.12.2023

20.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/00adec8a

bubnunoreka LIOK
https://m.edsoo.ru/00adeeab

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

bubnunoreka LIOK
https://m.edsoo.ru/00adf180

bubnunorexa LIOK
https://m.edsoo.ru/00adf306

bubnmorexa LIOK
https://m.edsoo.ru/00adf518

bubnunorexa LIOK
https://m.edsoo.ru/00adf68a




34

35

36

37

38

39

40

41

Hcnons3oBanue pocdaros B
KaueCTBE MUHEPATHHBIX
ynoopenuii. 3arpsisHeHHE
IPUPOJHOH cpenbl pocdaramu
Yraepol, pacnpocTpaHeHHE B
npupoje, Gpuzndeckue u
XMMHYECKHE CBOMCTBA

Oxcuppl yriaepona, ux Gpusndeckue
Y XMMHYECKHE CBOMCTBA.
DKoJoru4eckue npooIemsl,
CBSI3aHHBIE C OKCUIOM yTJepo/ia
Iv)

YroapHas KACIIOTa U €€ COJIU

[IpakTuueckas pabora Ne 4 o teme
"[losrydeHue yrieKucioro rasa.
KauectBennas peakuus Ha
kapOoHaT-uoH"

[TepBoHavabHBIEC TOHATHUS 00
OpraHUYECKUX BEIIECTBAX KaK O
COECIMHEHMSX YIiIepoia

erMHHI’I n €ro COCAMHCHUA

ITpakTuyeckast padora Ne 5.
Pemrenue skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxkHeume
HEMETAILIBL U MX COCAUHCHUS

20.01.2024

27.01.2024

27.01.2024

03.02.2024

03.02.2024

10.02.2024

10.02.2024

17.02.2024

but6mmoreka [IOK
https://m.edsoo.ru/00adfc20

but6mmoreka [IOK
https://m.edsoo.ru/00adfd9c

bubnuoreka [{OK
https://m.edsoo.ru/00adfebe

bubnunoreka LIOK
https://m.edsoo.ru/00ae006¢c

bubanoreka LIOK
https://m.edsoo.ru/00ae027¢e

bu6nunorexa LIOK
https://m.edsoo.ru/00ae054¢e

bubnmorexa LIOK
https://m.edsoo.ru/00ae080a

but6mmorekxa [IOK
https://m.edsoo.ru/00ae0bf2




42

43

44

45

46

47

48

49

50

KontponbHas padota Ne3 no teme
«BaxHeume HeMeTaJUTbl U UX
COCJIMHECHHU S

OO61as xapakTepucTHKa
XUMHUYECKUX HIEMEHTOB —
MeTauioB. Merayuinueckas CBA3b U
MeTaJuIM4ecKasi KpucTauinueckas
pemérka. PU3NYECKUe CBOMCTBA
METaJIJIOB

XHUMHUYECKHE CBOICTBA METAJLJIOB.
DNEeKTPOXUMUYECKUN P

HaIlpsHKEHNUH METaJUIOB

O61ue cnocoObl MOTy4YeHHs
MeTasnoB. CriiaBel. Berauciaenus
10 YPaBHCHHUSIM XHMUYCCKHX
peaxiuii, ey OJJUH U3 PEeareHToOB
COJICPKUT TIPUMECH

Ilonsatue o KOppO31uHu MCTAJIJIOB

[I{emouHble METAIIITBI

OKCI/II[LI U TUAPOKCUIBI HATPUA U
KaJusa

Ilenoyno3eMeabHbIe METaJIbI —
KaJILIIUA Y MarHui

Baxuelinme coeqMHEHNUSA KLU

17.02.2024

24.02.2024

24.02.2024

02.03.2024

02.03.2024

09.03.2024

09.03.2024

16.03.2024

16.03.2024

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae0e18

bu6nmmoreka [IOK
https://m.edsoo.ru/00ae103e

bubmuoreka [IOK
https://m.edsoo.ru/00ael156

bubnuoreka [{OK
https://m.edsoo.ru/00ael156

bubmnoreka IIOK
https://m.edsoo.ru/00ae1278

bubmnoreka IIOK
https://m.edsoo.ru/00ae14b2

bubnmorexa LIOK
https://m.edsoo.ru/00ac14b2

but6mmorekxa [IOK
https://m.edsoo.ru/00ael5e8

bubnunorexa LIOK
https://m.edsoo.ru/00ael5e8




51

52

53

54

55

56

57

58

59

60

O0001IeHrEe U cUCTEMaTU3 AU
3HAHUH

JKECTKOCTh BOIBI U CIIOCOOEI €€
YCTpaHECHUS

[TpakTuyeckas padora Ne 6 o Teme

"YKEcTKOCTh BOABI 1 METOIEI €6
ycTpaHeHUs"

AJTOMUHAN

AMdoTepHbIE CBOMCTBA OKCHIA U
THIPOKCHIA

Keiaxeso

OKcuIbl, THIPOKCUIBI U COJTH
xenesa (I1) u xxenesa (1II)

O0001IeHrE U cCUCTEMAaTU3 AU
3HaHUH

[IpaxTnueckas padora Ne 7.
Pemenune skcnepuMeHTaIbHBIX
3ajJa4 no teMe «BaxxHenme
METaJUTBl U UX COCTMHEHUS

Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
W3 pEeareHTOB JIaH B H30BITKE WIIH
COJIEPKUT MpHUMecH. Brruncnenus
MacCOBOM J0JIM BbIXOJa MPOIYKTa
peaxkuuu

23.03.2024

23.03.2024

06.04.2024

06.04.2024

13.04.2024

13.04.2024

20.04.2024

20.04.2024

27.04.2024

27.04.2024

bubnunoreka LIOK
https://m.edsoo.ru/00ae1886

bubnunorexa LIOK
https://m.edsoo.ru/00aelae8

bubnuoreka [IOK
https://m.edsoo.ru/00aelc64

bubnunoreka LIOK
https://m.edsoo.ru/00aelc64

bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86

bubmuoreka [{OK
https://m.edsoo.ru/00ae35e6

bubanoreka LIOK
https://m.edsoo.ru/00ae3de8

but6mmorekxa [IOK
https://m.edsoo.ru/00ae1750




61

62

63

64

65

66

67

68

O0001IeHe B CUCTEMATH3aIs
3HAHUHI

KontponbHas padota Ne4 o teme
«BakHelmme MeTaiabl 1 UX
COEIMHEHUS

BemwectBa u marepuassl B
MMOBCEAHEBHOM XU3HU YEIOBEKA
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollen cpeibl

Poabs xumun B pereHun
AKOJIOTUYECKUX TTPOOIeM
PesepBHeIit ypok. O000IICHHE 1
CHCTEeMaTH3alus 3HaHUI
PesepBHrliil ypok. O60011eHNE 1
CHCTEeMaTH3alus 3HaHUI
PesepBHrlit ypok. O600111eHNE U
CHCTEMAaTHU3allNs 3HAHHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

04.05.2024

04.05.2024

11.05.2024

11.05.2024

18.05.2024

18.05.2024

25.05.2024

25.05.2024

bubnunorexa LIOK
https://m.edsoo.ru/00ae3f50

bubmuorexa [JOK
https://m.edsoo.ru/00ae4270

bubmnoreka IIOK
https://m.edsoo.ru/00ae4270

bubmnoreka IIOK
https://m.edsoo.ru/00ae0dOa

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

bubanoreka LIOK
https://m.edsoo.ru/00ad9cb2







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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