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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO o00Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPENoAgaBaHusl y4eOHOTo nmpeaMera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE CoJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XHMHUU C YyU4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY’)KHUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPTrEeTUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYEeCKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy w3ydeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHICCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMECHHUHA H
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LIENIH, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIbHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NIEATENHHOCTH, MO3HAHHUS M CaMOIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLIEr0o MHpA, MCHOJIb3Yys 3HAHUS W OMBIT, MOJYYCHHBIE MPU H3YYCHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUS B OBITY M TPYAOBOH JEATEIBHOCTH B ILENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUIIs UM HAMPABICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BelecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3aKkOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHHI] BemlectBa. Pacuétel mo dopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE THAPOKCH]IA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoAe, (U3HMUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peaklnu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHmid. PU3MYECKHE M XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUEe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW W3YUYCHHE CBOMCTB KUCIOPOJa, HAOMIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMojcHcTBIEe Bojgopoaa ¢ okcuaoMm mead (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJbI C METAJJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEJIOUYCH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKHUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOAHBIX 2JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENIbHbIC METAILIHbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpUOAHAs  (HOPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OueK aToMOB TepBbIX 20 XMMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUs U BOCCTAHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHusl, COEUHEHHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpaIbl, TOPHBIE TMOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MNEPUOJOB, Kalaus, KaJIbIU H HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMUuecKuX peakivii Mo pa3IudHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUU, TEPMOXUMHUUECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU M TOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOJIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALNMA KHCIOT, WIENOYEed M COJIEH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapakTtepuctuka TranoreHoB. (OCOOEHHOCTH CTPOEHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHUE, NMpuMeHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas xuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBa (0OImME  Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cynabdaTr-uoH. Haxoxaenue ceppl M €€ COCOIUHEHHH B MpUpoJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIIEHUA. A30T, paclpOCTpaHEHHE B MPHUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOoJIydeHHe, (PU3MYECKUE U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOJ0EMOB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepoaa B npupojse. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa u €€ conu, uX (PU3NIECKHEe M XMMHUYCCKHE CBONCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COCIUHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YCHUE XUMHUUYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yI0OpEeHUi, ModydeHue,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHHE MOJeNen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUU Pl
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY U MPOMBIIIJICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUJIPOKCUABI HaTpus W Kanusa. [IpuMeHeHne 1IeNoYHBIX METAUIOB M HUX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEHHUsT Kanblus (OKCHJA, TUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHAA M THIPOKCH]IA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIMK HA MOHBI: MarHus, KJIbIHS, aJIOMHHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBbHBIX 3a71a4d M0 Teme « Baxknenme
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUIeH cpeanl (MpeaenbHasl TO0MyCTUMAst
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (DakT, rumoresa, 3aKoH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIHU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €AMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOYyYEeHHS XUMHUU B €IUHCTBE Y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJBbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIENOBATENIbCKOM, TBOPYECKOW M JAPYTUX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aWMOIIOMOIIIM B TIPOIlECCE OTOM y4eOHOM NESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJbTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcaMOOOpa30BaHUIO, IMPOEKTHOM M  HCCIEI0BATENIbCKON
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0pPOBBIO, YCTAaHOBKM Ha 370POBbIA 00pa3 JKHU3HHM, OCO3HAHUE IOCIEACTBUI U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIICHHWE K MpPHUPOJEe KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 pe3yiabTar, GopMyIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBy  oOcCyXnaemMoil  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIIEpUMEHTa (71a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéra OOLIMX HMHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JAESITEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW oOmactn «XHUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KAaTMOH, aHUOH, PacTBOP, MAccoBas JOJIs BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€eHTHAasT W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAaHEHHUs MAacChl BELIECTB, MOCTOSHCTBAa COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHWs, KOTOPHbIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX M0 JIEKTPOHHBIM CIIOSM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAsi OMMCAHNUE TIPUMEPAMU MOJICKYJIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJSIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHUCTEeMaTH3aIMIo, KiIacCUu(UKaIHIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  MOJIb30BAHUA  XMUMHYECKOM  TMOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), NPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOydeHus B 9 kjiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHE, O0OpaTuMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBlieHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBAJCHTHAs, WMOHHAs, METAJUIMYECKasi)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOJUYCCKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEIJIOBOMY 3(PGEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHMCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPAaBHEHUS BJEKTPOJIUTUYECKOM IHCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpHUAa-, OpoMu-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTHU3aIliI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHayaibHble XUMUYECKHEe OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemectBa 1 xuMuueckue 15 1 0 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.eds00.ru/7f41837c¢
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIHH



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

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

bubnuoteka LIOK

31 XHUMUYECKHX dj1eMeHToB JI. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUH
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmmorexa LIOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTasIbl M UX COeAUHEHU A

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KoJunyecTBO 4acoB JJIeKTPOHHbIE
; ara nudposbIe oMaliHee
n/ Tema ypoka KonTtpoubn IIpakTH4eck A op A
Bcero U3ydeHust o0pa3oBaTejibHbIE 3ajjaHue
I ble padoThI He padboTsbl
pecypcsl
IIpeamer xumuu. Poib
XMMHH B KU3HU bubmuoreka [JOK
yenoBeka. Tena u 1 0 0 02.09 https://m.edsoo.ru/ff0d210c 3 1, ymp:5
BEIIeCTBA
[TonsiTHe 0 MeToHax bubmuoreka [JOK
[O3HAHUS B XUMUH L 0 0 04.09 https://m.edsoo.ru/ff0d227e 32, yp-5
[IpakTnueckast padbora Ne
1 «IIpaBuna paGoTsl B
1a0opaTOpUU U MPUEMBI bubnnorexa [JOK
1 0 1 09.09
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc Tetpany
1a00paTOPHBIM
000pyI0BaHUEM»
YucTele BemecTna u Euf 1OK
nOJIMOTEeKA
cMecH. CrocoObl ) 1 0 0 11.09 httos://m.edsoo.ru/fod26ca § 4, ymp.3
pas3JeneHus cMecei
[TpakTrueckas padota No
2 «Pa3nenenue cmecei bu6mmorexa [JOK
1 0 1 16.09
(Ha mpuMepe OUUCTKHU https://m.edsoo.ru/ff0d28c8 retpay
MTOBapEHHOM COJH)»
but6mmoreka [IOK
ATOMBI U MOJIEKYJIBI 1 0 0 18.09 https:/m.edsoo.ru/ff0d2a6e § 5, ynp.2



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

XUMHUYECKHUE DIIEMEHTHI.

bubmuoreka [JOK
! 3naicw (CHMBOTEI) 23.09 https://m.edsoo.ru/ff0d2be8 3 6, ynp.6
XUMHUYECKHUX 3JIEMEHTOB
8 IIpocTsle U CIIOXKHBIE 25 09 bubnuoreka [IOK §5
BELICCTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE 30.09 bubnunoreka [JOK §5
ydeHue https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB. Eub 1OK
nOIMOTEeKA
10 Xumudeckas popmyna. 02.10 httos://m.edsoo.ru/ffod2eae §7ynp4 §8
BanenTtHocts aTOMOB
XUMHUYECKHUX 3JIEMEHTOB
OTtHocuTeNbHAS aTOMHAS Eub 1OK
nOIMoTEKA
11 Macca. OTHOCUTENbHAs 07.10 https://m.edsoo.ru/ff0d323c §7, ynp.5
MOJIEKYJIsIpHasl Macca
MaccoBas 1o BuG 1OK
nOIMoTEKA
12 A
XIMIFCCIOTO STIeNerTa B 09.10 https://m.edsoo.ru/ff0d350c 37
COEMHEHUU
13 KommaecTBo BemiecTna. 14.10 bubmuorexa [JOK §7
Mons. Monsipnas macca https://m.edso0.ru/ff0d5230
dusnyeckue u BuG LIOK
noIMoTeKa
14 XUMHUUYECKUE SIBICHUS. 16.10 https://m.edsoo.ru/ffod37fa § 9, ynp.6
XuMHUYeCcKasi peaKius
[Tpu3Haku U yciaoBus
15 MPOTEKAHUS XUMUYECKUX 21.10 bubmmorexa [OK §9, ynp. 2
P 3 ' https://m.edsoo.ru/ff0d3a16 > YIIP-
peakuui
16 3aKOH COXpaHEHUs MacChl 2310 bubmorexa LIOK $10, yrp.5

BENIeCTB. XUMHUUECKUE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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
https://m.edsoo.ru/ff0d3b88

YpaBHEHUSA

17

18

19

20

21

22

23

Brruncienus Koiau4ecTna,
MaccChl BEIISCTBA 110
YPaBHCHHUSIM XUMHYECKHIX
peakuuii

Knaccudukanms
XUMHYECKHUX PEAKIIHA
(coenuueHnus,
pa3nIoKeHUs, 3aMEIICHHUS,
oOMeHa)

M. B. JlomoHOCOB —
YUEHBIN-PHIUKIIONEIUCT.
O06o0061IeHNE U
CHCTEMaTH3aINsI 3HAaHUH

KontponbHas padora Nel
o reMe «BemecTsa u
XUMHUYECKHUE PEAKITI

Bo3nyx — cmecs rasos.
CocraB Bo3nyxa.
Kucnopox — snemeHT u
npocroe Beuecto. O30H

dusznyecKue u
XUMHYECKHE CBOICTBA
KHCIopo/a (peakiuu
OKHUCJIEHUS1, TOPEHUE).
[TonsTre 06 okcuaax
CriocoObI ToTy4eHust
KHCIIOpOJia B
naGopaTopuu u

06.11

11.11

13.11

18.11

20.11

25.11

27.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

TETpaJib

§11, ynp.5

MMpE3CHTalu

s

§1-11

§12, ynp.4

§13, ynp.6

§13, ynp.3



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

MIPOMBIIIIICHHOCTH.
[Ipumenenue kucnopoa

TemnoBoit a3 ekt
XUMHYECKON PEaKIUu,

TIOHSITHE O Eub 1IOK
nOIMOTEeKA
24 212
TEPMOXHMHIHCCROM 0 https://m.edsoo.ru/ffodazoo | © o PaAR
ypaBHEHUU, IK30- U
SHAOTEPMHUUYECKUX
peakuusax
Tormso (HedTh, yrois u
MeTaH). 3arpsi3HeHHE bubmmoreka [JOK [IPE3EeHTAlN
25 04.12
BO3/lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a s
MIPeI0TBPALCHUS
[IpakTuueckas padora Ne
3 no teme «llomydenue u bubnuotexa [JOK
26 09.12
coOupaHue KUCIOpo/a, https://m.edsoo.ru/ff0d4ae2 TeTpae
HU3YyYEHHUE ETO CBOMCTB)
Bonopox — aneme
27 Il jcfoeﬂlse eJcI:TZIoHT ' 11.12 bubmorexa LHOK §15 4
P HICCTBO. ' https://m.eds00.ru/ff0d4ddo > Y1Ip-
Haxoxnenue B mpupoe
dusnveckue u
XHMHYECKHE CBOMCTBA bubmuorexa [JOK
2 16.12 1 .
8 Bojopoa. [Ipumenenue 6 https://m.edsoo.ru/ff0d4dd0 315, ynp.5
BOZIOpOJIa
[TonsiTue 0 KUCIIOTaX U bubmuorexa [JOK
29 18.12 16-17
COJISIX https://m.edsoo.ru/ff0d50d2 316
C 0
30 IIOCOOBI TIOJTyYECHUS 2312 bubmorexa LIOK §15, yp3

BOZIOPOJIa B TaOOpaTopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[TpakTuyeckas pabora No
4 o teme «llonyuenue u

bubmuorexa [JOK

31 25.12
coOupaHue BOAOPOJa, https://m.edsoo.ru/ff0d4f42 Tetpaiy
H3yYE€HHUE €r0 CBOMCTBY
ModsipHbIii 00BEM Ta30B. bubmuorexa [IOK
32 13.01 19 .6
3akoH ABoraapo https://m.edsoo.ru/ff0d542e 319, yup
Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA BuG 1OK
nOJIMoTEeKa
15.01 2
33 Fésa 110 BT HIBECTHOMY >0 https://m.edsoo.ru/ff0d55a0 320ynp3
KOJIMYECTBY BEIIECTBA
WK 00bEMY
Breruucnenus o0bEM0B
ra3oB 10 YpaBHEHUIO Eub 1OK
noIMoTEeKA
4 20.01 2 4
3 DAL Ha 6CHOBE 00 https:/im.edsooru/fodszog | 20 YIP
3aKOHa OOBEMHBIX
OTHOIIIEHUI Ta30B
dusznveckue u BuG 10K
N noIMoTEeKA
35 XUMHUYECKHE CBOICTBA 22.01 https://m.edsoo.ru/ffod587a §21, ynp.6
BOJIBI
CocraB 0CHOBaHUM. bubnmnoreka [JOK
36 27.01 21ynpl-3
[TonsTHe 06 UHIUKATOpAX https://m.edsoo.ru/ff0d59e2 321ynp
Bopa xak pactBoputens.
Hacskimennsie u
HEHACBHIIIIEHHBIE bu6mmorexa [JOK
37 29.01 22 4
pactBopbl. MaccoBas https://m.edsoo.ru/ff0d5b40 322, ynp
JI0JIs BEILIECTBA B
pactBope
38 [MpakTuueckas padora No 03.02 bubnuorexa [JOK §22ymp5-9

5 o Teme

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

«IIpuroroBiieHue
pacTBOPOB C
onpeacsIEHHON MacCOBOM
JI0JIEH paCTBOPEHHOTO
BEIIIECTBaY

Konrtponsnas pabora Ne2

bubmuoreka [JOK

39 o Teme «Kucaopox. 05.02 https://m.edsoo.ru/ff0d6342 y12-22
Boaopon. Bona»
OKCHUIBI: COCTaB, Eub 1OK
HOJIMOTEKa
40  xnaccnduxamms, 10.02 https://m.edsoo.ru/ffodesse | 2> YIP
HOMCHKJIATypa
[Tonyuenue u
XUMHUYECKHUE CBOMCTBA bubmuoreka [JOK
41 KHMCIIOTHBIX, OCHOBHBIX U 12.02 https://m.edsoo.ru/ff0d664e 323, ynp.6
aM(pOTEPHBIX OKCUIOB
OcHOBaHUA: COCTaB, Eub 1OK
HOJIHOTEeKA
42 KIaccH uKai, 17.02 https://m.edsoo.ru/ff0d67ca 324, ynp.4
HOMEHKJIaTypa
IT
43 X;;Z::z:;encmﬁcma 19.02 bubmmorexa [OK §24, ynp.5
. ' https://m.edsoo.ru/ff0d67ca > YIp-
OCHOBaHHI
KucimoTsr: cocTas, BuG 10K
HOIMOTEeKa
44 KIaceu uKai, 24.02 https://m.edsoo.ru/ffOdfee2 325, ynp.7
HOMEHKJIaTypa
[Tonyuenune n Bu6 1OK
HOJIMOTEKa
4 i 26.02 2 )
> RHMHHCCIHE choucTa 6.0 https://m.edsoo.ru/ffOdfee2 325, ynp.8
KHCIIOT
46 Comu (cpenmue): 03.03 bubmmorexa [JOK §26, yrp.5

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



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

HOMEHKJIATypa, CIIOCOOBI
MOJTyYCHHUSI, XUMUYECKUE
CBOICTBA

[TpakTruyeckas padora No

6. Pemenue
AKCIIEPUMEHTAIIbHBIX
47 3a/1a4 10 TeMe 05.03 bubmmorexa [JOK TeTpaab
A ' https://m.edsoo.ru/00ad9b7c pal
«OCHOBHBIE KJIACCHI
HEOPTraHUYECKUX
COCIUHEHUI»
I'eneTnueckas CBsI3b
MEX1y KlaccaMu bubmuoreka [JOK
48 10.03 27ymnp.2,3
HEOPraHUYeCKuX https://m.edsoo.ru/00ad9a50 327ymp-2,
COCAMHEHUI
O6o006menue u bu6mmorexa [IOK
49 12.03 23-27
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2 3
KonTponbnas padota Ne3
50 o Teme "OCHOBHBIE 17.03 bu6nuorexa [IOK §23-27
KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9ela
coeauHeHMI"
[IepBbie moNbITKN
KJIacCU(PUKAITIHI
bubmuoreka [JOK
1 . 19. 2 )
> XUMHTFCCITHX STICNCHTOB 9.03 https://m.edsoo.ru/00ad9ffa 328, ynp.7
[TonsTHE 0 rpynmax
CXOJIHBIX 3JIEMEHTOB
[Iepuonnueckuii 3aK0H U
59 [Tepnoandeckas cucrema 24.03 bubnuorexa [IOK §29, yrp. 4

XUMHUYECKHUX DJIIEMEHTOB
. . MenneneeBa

https://m.edsoo.ru/00ada52¢



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

IIepuonsl, rpynimsl,

bubmuoreka [JOK

53 26.03 29 .5
HOATPYIIITEI https://m.edsoo.ru/00ada52c 329, yup
CrpoeHue aTOMOB. Bu6 1OK

nOJIMOTEKA

54 CocTaB aTOMHBIX sijIEp. 07.04 httos://m.edsoo.ru/00ada3a? §30, ymip.5
N3oTomnsl
CTpoeHue AIIEKTPOHHBIX
000JI0YEK aTOMOB Eus 10K

nOJIMOTEKA

> JICMCHTOB . 09.04 https://m.edsoo.ru/00ada6bc 331, ymp.3
[Tepuonnueckoit cucTemMsl
. 1. MenneneeBa
XapakTepucTrKa
XHUMHAYECKOTO 3JICMEHTA Eus 10K

nOJIMOTEKA

56 1o ero HOHO)KG}UIHIO i 14.04 https://m.edsoo.ru/00ada824 333, ymp.1
[Iepnonnueckoii cucreme
. . Menneneena
3HavueHue
[epnomuueckoro 3aKoHa
JUISL pa3BUTHS HAYKHU U bu6nuorexa [IOK

7 16.04 :
> npaktuku. J[. H. 6.0 https://m.edso0.ru/00ada96e 333, yup-5
MeneneeB — y4€HBIN,
neaaror v rpaxxJaaHuH
DneKkTpoo aTeNbHOC
58 b J;TEI/IIZ)B zflfflllfmTecJ:;I; ' 21.04 bubmorexa HOK §34 4
' https://m.edsoo.ru/00adaab8 > Y1Ip-
JJIEMEHTOB
Nonnas xumuyeckas bubnmoreka [JOK

> CBSI3b 23.04 https://m.edsoo.ru/00adac34 334, ymp-5
K

60 OBAJICHTHAs TOJISIPHAS 28.04 bubmorexa LIOK §35, yp.5

XUMHNYCCKas CBA3b

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



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

KoBanientnas nenomnsipuas bubnmoreka [JOK
1 1 .04 .
6 XUMHYECKasl CBA3b 30.0 https://m.edsoo.ru/00adaab9 336, ynp.6
bubmuoreka [JOK

62 CreneHb OKHCICHUS 1 05.05 httos://m.edsoo.ru/00adac28 §38ymp3-5

OKHCIIUTENBHO- Eub 1IOK
nOIMOTeKA

63 BOCCTAHOBUTEIIbHBIC 1 07.05 httos://m.edsoo.ru/00adb076 §39, ymp.5
peakuuu
Oxkucnurenu u bubmuoreka [JOK

o4 BOCCTAHOBUTEIIN 1 12.05 https://m.edsoo.ru/00adb076 339, ynp-6
HroroBasi KOHTpOJIbHAS
pabota Ne4 o Teme bubnnoreka [JOK

65 1 14.05 28-39
«CTpoeHue aroma. https://m.edso00.ru/00adb486 3
XumMmuyeckas CBSI3b»
P i .

66 O?(ngT;ZeyEOK 1 19.05 bubmorexa HOK TeTpaab

B . ' https://m.edsoo.ru/00adb33c pat
CUCTEMaTH3aIus 3HAHUH
PesepBHBIii ypOK. BuG 1OK
noIMoTEeKA

67 O6obmerme u . . 21.05 https://m.eds00.ru/00ad9ch2 TeTpaty
CUCTEMaTH3aIUs 3HAHUH
PesepBHBIit ypoOK.

bubmuoreka [JOK
1 26.

68 O6obmenne n . 6.05 https://m.edsoo.ru/ff0d61c6 TeTpae

CUCTEeMAaTH3aI¥sl 3HAHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe OMAalllHee
Tema ypoka Kontpoabubie IIpakTnuyeckue A p
n/n Bceero u3yuyeHusi oOpa3oBaTelbHbIE 3aJjaHue
padoThI padoThI
pecypcbl

[lepuoauueckuii 3aK0OH.
[Tepnoguueckas cucrema bubnmnoreka HOK

1 1 0 0 04.09
XUMHYECKHUX IJICMEHTOB https://m.edsoo.ru/00adb59 Tetpale
. . MenneneeBa
3aKOHOMEPHOCTH B
M3MEHECHUHU CBOWMCTB bubmuorexa [JOK

2 1 0 0 06.09
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6 rerpath
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa bubnmnorexka HOK

3 1 0 0 10.09 1 .6
HEOPraHUYECKUX https://m.edsoo.ru/00adb7e2 31 ymp.6.7
BEILIECTB
Bunper xumMmdeckoii cBsI3U
Y TUIIBI but6mmoreka [IOK

4 1 0 0 13.09
KPHUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6 rerpath
pEETOK
KonTponbhas padota Nel
o reme «IloBropenue u

5 yri1yOneHre 3HaHui 1 1 0 18.09 §1
OCHOBHBIX Pa3/IeJioB
Kypca 8 kjiaccay
Kiacc a

6 naccuduKaIus 1 0 0 20.09 bubnuotexa [JOK §2.y11p.6-9

XUMUYECKUX PEAKLHUU 110

https://m.edsoo.ru/00adbch0



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

PAa3JIMYHBIM IIpU3HAKAM

[TonsiTHE O CKOPOCTH
XUMHUYECKON PEaKLUU.

bu6nmoreka [IOK

7 I1 25. .
OFUITHE O TOMOTCHIbIX 509 https://m.edsoo.ru/00adbe9a 33.y1p-5
U TeTePOTeHHBIX
peaxIusx
[TonsiTvie 0 XUMUYECKOM
paBHOBecuu. DaKTOpHI,
BJIHMSIOIINE HAa CKOPOCTh
8 XUMHUYECKON PEAKIIUN U 27.09 bubmorexa HOK TeTPaab
P ' https://m.edsoo.ru/00adc28c P
MIOJIOKECHHE
XUMHUYECKOT0
paBHOBECHS
OxucnuTenbHo- B 110K
noIMoTeKa
2. 2 .
o BOCCTANOBHTCIBHDIC 02.09 https://m.edsoo.ru/00adcade 32.ymp.9
peaximn
Teopus
AIIEKTPOJIUTUYECKON bubmuoreka [JOK
1 4.1 4 S5-7
0 nuccormanuu. CuiibHbIE 04.10 https://m.edsoo.ru/00adcd68 34.yp-5
U clla0ble AIIEKTPOJIUTHI
1 I/IOHHH? YpaBHEHUs 09.10 bubmmoreka [JOK §5
peakuu https://m.edsoo.ru/00add448
XUMHUYECKUE CBOWCTBA
KHCJIOT U OCHOBaHUU B B 11OK
nOIMoTeKa
12 i 11.10 4
cBete HpeHCTaBHeHIVM 00 https://m.edsoo.ru/00add5d8 36,7ynp
AIIEKTPOTUTHIECKOM
JUCCOLIMAIIUU
X o
13 MMHYECKHE CBOWCTBA 16.10 bubnuoreka [JOK §8,y1p.5

COJIEU B CBETE

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



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2

npecTaBiIeHul 00
ANEKTPOIIUTUIECKOI
JIMCCOLIAAIINH

[TonsTue o ruaponuse bubamnoreka HOK

14 coueit 18.10 https://m.edsoo.ru/00add9d4 39ymp.4
0600

15 oO1eHue u ) 2310 bubmuorexa [JOK §2-9
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00addd12
[TpakTnueckas padora No
1. «Pemenue bubnnoreka IIOK

16 25.10
3KCHEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa Tetpate
3a1a9»
KonTtponpsHast padora No2
0 TeMe
«OIIEKTpOIUTHYECKAS bubnmnorexka HOK

17 JYCcCOoIMalus. 06.11 https://m.edsoo.ru/00addecO 32-9
XHUMHUYECKUE PEAKIIUU B
pacTBoOpax»
OO01mas xapakTepucTHKa
Tallor€HOB. XUMUYECKHUE bu6mmoteka [IOK

18 08.11 10 .5
CBOMCTBA Ha IIpUMeEpe https://m.edsoo.ru/00addfe2 310.ynp
xJjopa
XnopoBogopoa. ComnsiHast
KHUCIIOTa, XUMUYECKUE but6mmoreka [IOK

19 13.11 11,12ymp.
CBOMCTBA, MOJTYyYEHHUE, https://m.edsoo.ru/00adel104 311, 12ymp.6
MIPUMEHEHUE
[IpakTuueckas padota No

20 2 no teme «Ilomyuenne 15.11 bubmmoreka IIOK TeTpap

COJISTHOM KHUCIIOTBHI,
M3y4YEHUE €€ CBOUCTBY»

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



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

Brruucnenus no

YpaBHEHHSIM
21 XUMHUYECKHUX PEeaKIIHii 20.11 bubmmorexa LIOK TeTpajb
PeariHi, ' https://m.edsoo.ru/00ade488 Eiae
€CII OJIMH U3 PEarcHTOB
IaH B U30BITKE
99 OO01mas xapakTepucTuKa 99 11 bubnmoreka [JOK §13.ymp.9
anemeHToB VIA-rpynms https://m.edsoo.ru/00ade64a
AmoTponHsie
MOTU(DHUKAIIH CEPHI.
Haxoxnenue cepol u € bubnuorexa [HOK
23 27.11 13 5
COCTMHEHHI B TIPHPOJIC. https://m.edsoo.ru/00ade64a 313.ymp
XUMHUYECKUE CBOICTBA
cephl
CepoBoJIOpOJ, CTPOCHHE,
24 @HZqufKEeIIL/I v 2011 brbmmorexa LTOK §14,y11p.5
" ' https://m.edso0.ru/00ade802 >YOp-
XUMHUYECKHE CBOHCTBA
Oxcupel cepsl. CepHast
KHCIJIOTa, PU3HUECKHUE U bubnuoreka [IOK
2 4.12 1 .
> XMMHYECKHUE CBOMCTBA, 0 https://m.edsoo.ru/00adea28 315,ymp.-6
npUMEHCHHE
XUMHUYUECKUE PEaKIIIH,
JeKaIIue B OCHOBE
MIPOMBIIIIIICHHOTO
croco0a MmoTydeHust Eub OK
26 CEPHOM KUCIIOTHI. 06.12 nommoreka L §15,ymp.3

XuUMHYECKOe
3arpsi3sHEHUE
OKPYKaroIleH cpebl
COCIMHEHUSIMU CEPbI

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



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

Briuucienue MaccoBoit

bubmmoreka [IOK
2 FIOTH BRIXOAa HpOAyKLa 11.12 https://m.edsogrUIOOadec8a TeTpan®
peaknuu
OO0m1ast xapaKTepUCTHKA
351eMEHTOB V A-Ipynibl. BuGmiorexa LIOK
28 A30T, pactipocTpaHeHUe 13.12 https://m.edsoo.ru/00adeead §16,ymp.4
B IIpUpoOie, PU3NIECKUE
U XUMHYECKUE CBOMCTBA
AmMMuax, ero
fusmricciae N bubmnoreka IIOK
29 XUMHUYECKHE CBOICTBA, 17.12 https://m.edsoo.ru/00adf004 §17,ynp.7
MOJTyYCHHUE U
pUMEHCHHE
[Ipaktrueckas padota Ne
3 o teme «llonydyenue bubnmnorexka HOK
30 aMMHaKa, H3yqez;e €ro 20.12 https://m.edsoiu/OOadflSO TeTpan®
CBOWCTB»
A3oTHas KHCIO0Ta, €€ BuGmiorexa LIOK
31 Qusiticcine i . 24.12 https://m.edso0.ru/00adf306 318,ymp.5
XUMHYECKHE CBOWCTBA
Hcnonb3oBanue
HUTPATOB U COJIEN
aMMOHWUS B KQUECTBE
MUHEPATIBHBIX bu6muoreka [JOK
32 yno0penuii. XuMu9Ieckoe 21.12 https://m.edsoErUIOOadf518 318.ynp.6
3arpsi3HEHUE
OKPYKaroIEH cpebl
COCAMHEHUSIMH a30Ta
33 ®docdop. Okcua 10.01 but6mmoreka [IOK §19,ymp.4



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdopa (V) u
dbocdopHast Kucora,
buzndeckue u
XUMHYECKHE CBOMCTBA,
MOJTyYCHHE
Hcnons3oBanue

¢docdaroB B kKauecTBE
MUHEPaATbHBIX

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

bubnnoreka IIOK

34 yaoOpeHuid. 3arps3HeHne 15.01 https://m.eds00.ru/00adfc20 319.ymp.5
IPUPOIHON cpeabl
docharamu
Yrnepon,
pacrpocTpaHeHHE B bubmuorexa [HOK

3 npupoze, Gusnueckne n 17.01 https://m.edsoo.ru/00adfd9c 320.ymp.7
XUMHUYECKHE CBONCTBA
Oxkcuppl yriaepoaa, ux
¢dusnueckue u
XAMHUYECKHE CBOMCTBA. bubmuorexa [JOK

36 DKOJIOTHYECKHE 22.01 https://m.edsog ru/00adfebe y21.ynp.6
po0OIeMbl, CBSI3aHHBIE C
okcuzom yriepoaa (1V)
YronbpHas KUCIoTa u €€ bubnuotexa [JOK

37 conu 24.01 https://m.edsogrUIOanOOGC y2Lynp.7
[TpaxTnueckast pabora Ne
4 o Teme "llonyuenne

38 YTIICKUCIIOTO Ta3a. 29.01 bubmorexa [TOK TETPaIh

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

KauecTBenHnas peakuus
Ha kapOoHaT-nOH"

39 [TepBoHavabHBIC 31.01 but6mmoreka [IOK §22-23



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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IIOHATHS 00
OpPraHUYeCKUX
BEIIECTBAX KAK O
COEMHEHUAX yriiepoaa

https://m.edsoo.ru/00ae054e

40

Kpemnuit u ero
COCIMHECHUSA

05.02

bu6nuoreka [IOK
https://m.edsoo.ru/00ae080a

§24,25

41

[TpakTrueckas padora No
5. Pemenue
AKCIIEPUMEHTAIBHBIX
3a1a4 110 TeME
«Baxxnenmnine
HEMETAJIJIBI M UX
COECTUHEHUY

07.02

bubnnoreka IIOK
https://m.edsoo0.ru/00ae0bf2

TETpaab

42

KonTpoabHnas pabora Ne3
mo TeMme «Baknaeime
HEMETAJIBI U UX
COCIMHEHHUS

12.02

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

§10-24

43

44

OO61as xapakTepucTUKa
XUMHUYECKHUX IJIEMEHTOB
— METaJlJIOB.
Mertamnueckas CBsI3b U
MeTajuInuecKas
KpUCTAJUTMYECKas
pemérka. Pu3n4yecKue
CBOMCTBa METAJJIOB

XHUMHYECKUE CBOMCTBA
METAJIJIOB.
DNEKTPOXUMHUYECKHM
AL HaIpsKECHUN

14.02

19.02

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [IOK
https://m.edsoo0.ru/00ae1156

§28,ynp.7

§29,ynp.7



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

MCTAJIJIOB

O0mue crioco0sl
MOJTyYEHUS] METAJIIOB.
CrutaBel. Beruncinenus

bu6nuoreka [JOK
4 moypasHemmaM 21.02 https://m.edsoo.ru/00ae1156 o2 Y"PLO
XUMHYCCKUX pCaKIHHU,
€CJIM OJIMH U3 PearcHTOB
COJICP)KUT IIPUMECH
[Tonsatue o xoppo3uu bubnmnoreka HOK
46 METAIIOB 26.02 https://m.edsoo.ru/00ae1278 335
bubmuorexa [JOK
47 [lenourbre MeTaIb 28.02 https://m.eds00.ru/00ae14b2 330,ymp.3
OKcuabl U THAPOKCHUTBI bu6nuoreka [IOK
4 : 4
8 HATpPUS U KaJHs 05.03 https://m.eds00.ru/00ae14b2 330.ymp
49 Mmeizﬁﬁffefaififn 07.03 bubmorexa LHOK §31,ymp.5
. H ' https://m.edso0.ru/00ae15e8 -YIp-
MarHHi
Baxneiime coeiuHEHNS bu6mmoteka [IOK
50 12.03 31 .6
KaJIbIUs https://m.edso0.ru/00ae15e8 33Lynp
00606
51 OOHEHHIE 1 5 14.03 §28-31
cucreMarusanusi 3HaHUN
59 X{éCTKOCTLnBO,[[BI u 19.03 bubmuorexa [JOK §32
CrocoObI €€ yCcTpaHeHus https://m.eds00.ru/00ae1886
[TpaxTnueckast pabora Ne
6 o teme "XKEcTKOCTh bu6mmoreka [IOK
53 21.03
BOJIBI 1 METOMBI €& https://m.edsoo.ru/00aelae8 TeTpah
ycTpaHeHUs"
54 AmtoMuHUT 26.03 bubmuorexa [JOK §33,ynp.5



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

55

AmdorepHbIe cBOICTBa
OKCHJA ¥ THIIPOKCHIA

28.03

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

bu6nuoreka [IOK
https://m.edsoo.ru/00aelc64

§33,ymp.6

56

Kemneso

09.04

bu6nuoreka [JOK
https://m.edsoo.ru/00ae1d86

§34,ynp.4

57

OKcubl, THAPOKCUIBI U
conm xxenes3a (I1) u
xenesa (1)

11.04

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

§34,ynp.5

58

59

60

O06o0061IEHNE U
cUCTeMaTHU3alus 3HaAaHUN

[TpakTuueckas padora No
7. Pemenue
AKCIEPUMEHTAIbHbBIX
3aJ1a4 10 TeME
«Baxnenmme MeTaiIsl 1
UX COECIMHEHUS

Breraucnenus no
YpaBHEHUSM
XUMUYECKHUX PEAKLUH,
€CJIM OJWH W3 PEareHTOB
TaH B U30BITKE WK
COAEPKUT TPUMECH.
Brrunciaenus maccoBoi
JIOJIM BBIXOJ1a MPOJAYKTa
peakuuu

16.04

18.04

23.04

bubnuorexa [JOK
https://m.edsoo.ru/00ae3de8

bubmmorexa [JOK
https://m.edsoo.ru/00ael1750

§28-34

TCTpadb

TETpaab

61

0O0001eHne n
cUCTeMaTH3alus 3HaHUH

25.04

§28-34

62

KontponpsHas padora Ne4
o Teme «Baxnaeiimue

30.04



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

METaJUIbl U UX
COCAUHCHHMS
BemectBa u maTepuansl Bu6 110K
N nOIMOoTEKA
63 B ITIOBCETHEBHOM KU3HH 1 07.05 httns://m.edsoo.ru/00ae3f50 §36
YyeJoBeKa
XuMHYECKOE B 10K
nOIMOTEKA
64 3an}ISHeHI/IeU 1 14.05 https://m.eds00.ru/00ae4270 338
OKPY>KaIOIIEH Cpebl
Posib xumuu B perieHnu bubnuorexa [HOK
65 1 16.05 37
9KOJIOTUYECKHX MTPOo0IeM https://m.edsoo.ru/00ae4270 3
PesepBHBIi ypOK. Bu6 LIOK
noNIroTeKa
66 O6obmenme 1 . 1 21.05 https://m.edsoo.ru/00ae0d0a TeTpats
cHCTeMaTu3aIys 3HaHUH
PesepBHBIi ypOK.
bu6nuoreka [IOK
67 O6obmenne n . 1 23.05 https://m.edsoo.ru/00adb33c TeTpath
CHUCTEMaTH3aIus 3HAaHUI
PesepBHBIil ypOK.
bu6nuoreka [IOK
68 O6obmerHe u . ! 28.05 https://m.edsoo.ru/00ad9ch2 TeTpaty
CHUCTEMaTH3aIus 3HAaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxunonepHoe o6mectBo «M3narensctBo «lIpocBemenne
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Xumus. [Ipumepusie pabouune nporpammsl. [IpeameTnas nunust yaeouukos O.
C. I'abpuensna, 1. I'. Octpoymona, C. A. CnaakoBa. 8—

9 knacchl : yue0. mocobue st obmeoOpaszopart. opranuzaiuii / O. C. I'aGpuens,
C. A. CnankoB — M. : IIpocsemenne, 2019.

2. Hacronpnas kaura yuurtens xumun 8 kinacce. O.C. INabpuensn, U.T'.
OctpoymoB.-M. JIpoda, 2003r.

3. HacronpHas kaura yuutens xumun 9 knacc. O.C. I'abpuensn, U.T'.
OctpoymoB.-M. JIpoda, 2003r.

4. T'abpuensn O.C. Xumus. 8 knacc: Mmeroanueckoe nocodue/ O.C.I'abpuensiy,
A.B.Kymmosa. — M.: [Ipoda, 2017.

4. I'abpuensa O.C. Xumus. 8 Ki1acc: KOHTPOJIbHBIE U IIPOBEPOYHBIC PAaOOTHI/
O.C.I'abpuensn [u ap.]. — M.: JIpoda, 2017.

5. T'abpuensa O.C. Xumus. 8 kinacc: XuMusl B TECTax, 3aja4ax, ynpaKHEHUIX /



O.C.I'abpuensn, Cmupuona T.B., Cnaaxos C.A.— M.: [Ipocda, 2018.

6. ['abpuensn O.C. Xumus. 8 kinacc: koHTposbHbIe padboTel/ O.C.I"abpuensH,
Kpacnora B.I'.— M.: JIpoda, 2017.

7. I'abpuensu O.C. Xumus. 9 kinacc: metonuueckoe nocodbue/ O.C.I'abpuensH,
A.B.Kymmosa. — M.: Jlpoda, 2017.

8. 'abpuensa O.C. Xumus. 9 kiacc: KOHTPOJIbHBIE U IPOBEPOUYHBIE PAaOOTHI/
O.C.I'abpuensn, [1.H. bepe3kun, A.A. Ymakosa, ['.B.Maiioposa, H.B.
Kysbmuna, A.E. Kupuminosa — M.: Jlpoda, 2018.

9. I'abpuensu O.C. Xumus. 9 kiacc: XuMmusl B TeCTax, 3aja4ax, ynpaKkHeHUsIx /

O.C.I'abpuensu, Cmupnoa T.B., CnankoB C.A.— M.: [Ipoda, 2017.

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
bubmuoreka I{OK https://m.edsoo.ru/7f41837c,

bubmmoteka L{OK https://m.edsoo.ru/7f41a636






