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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUSI COCTaBJICHA
Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOU
porpamMMbl OCHOBHOTO 00111ero o0paszoBanus, npeacTtaBieHHbIx B PI'OC 000, a
Tak)ke Ha OCHOBE (enepaibHON paboyeill mporpaMmbl BOCIUTAHUA U C YUETOM
KOHIEMNIINHA TPENoAaBaHus yuyeOHOro mpeameTra «XuMus» B 00pa3oBaTEIbHBIX
oprannsauuax Poccniickon @enepanun.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpuBaeT pACIpENEICHHE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE I10
paszzienaMm M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJWYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBfI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PaCTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAeNisieT BO3MOXKHOCTH TMpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOLIEr0 0Opa3oBaHMs, a TakKe TpeOOBaHHUM K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1IEJIeH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHWE XHUMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
0Oyy4arolerocsi, €ro MpeACTaBICHUH O MaTepHaIbHOM €IMHCTBE MHpPA, BAXKHYIO
poJib UrpatoT (QopMUpyEeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrud M 00 HBOJIIOLMHU BEIIECTB B MPUPOJAE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U 3KOJOTUYECKON O€30MMacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aludyd  BO3MOXXHOCTEW  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYphI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIOCOOHOCTEM
oOy4aroluxcs, HaBBIKOB WX CaMOCTOSITEIbHOM Y4eOHOM JAesITEeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KM3HU, TaK U B PO(PECCHOHATILHOM €SI TeIbHOCTH;

3HAKOMHUT CO CHEHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUMHCTBO MPUPOIbI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOIINXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-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
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ u3zyueHuro. CoaepkaHue CKIAIbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHX MPEICTABICHUMN
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, BBITIONHSS (GYHKIMA OOBACHEHHS M TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HAaydYHOMY 3HaHHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[lpy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHHWE 3HAHUN 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 — BaKHEUINX (paKTOB, IMMOHATHM, 3aKOHOB M TEOPETUUSCKHUX ITOJOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

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

— (¢GOopMHpOBaHHE WHTEIUIEKTYaJIbHO Pa3BUTOW JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM J€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETCHIIUI), MMEIOIIMX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHATh WX MPH PEIICHWH MpoOjeM B TOBCEAHEBHOW >KH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUS B OBITY U TPYAOBOM JEATENBHOCTH B LENIAX
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 MpOdUIIsS M HAMPABICHHOCTH NaTbHEUIIIETO
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
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHus CMECei.

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

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYECKUE U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBuUiaMu padoThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE M KOHJCHCAIMS BOJbI) U XMUMHUYECKUX (TOpPEHHE CBEYH, MPOKAJTUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kelie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  MPOBEACHHSI  ONBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BelecTBo. Haxoknenuwe kucimopoia B TpUpoAe, (DU3MUYECKUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucnopoaa. CrnocoObl



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

TemnoBoit 3¢p(}eKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
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, GU3MYECKHE ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pacTBOPE. XUMUUYECKHE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOZiE€ U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJOB:  cosieoOpasyroniye  (OCHOBHBIE, KHCJIOTHbIE, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3HMYECKHE W XHUMHYECKHE CBOMCTBA
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 XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3IlOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METaJLIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzyueHue B3zaumopeiictBua okcupga menu (1) ¢ pactBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepumoguueckass cucremMa XUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIC METaJlIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoii cucrembl xumuueckux 3nemeHToB [[. . Menneneesa. Ilepuoas
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOIO
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 [leprnoanueckoro 3akona u [leppoanvyeckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

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

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

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,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHMUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



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

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMu4eckoil csizu. CreneHs auccouuanuu. CUIIbHBIE U CJIa0ble 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. KauectBeHHbIE peakiii Ha MOHBL. [[OHATHE O TMAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKaHUs  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[OMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBL, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTereHu okucieHus. CTpoeHue M (pu3myecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME 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



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. 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 CTENEHU OKHCIECHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonap3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. 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 rinobanbHOrO TOTEIUICHUS KJIMMaTa, MTAPHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIe TOHATHS 00 OPraHUYECKUX BEUIECTBaX KakK O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COEIUHEHUH (BO3MOXXHO UCIIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢Gochopa M HUX COCAMHEHHM (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHUSI, B3ANMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE U U3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

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
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBbl (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[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



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
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 OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI U cosn kenesa (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KaJablUs, aJIIOMUHHS, [IMHKA, KEJe3a
(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 YKCIIEPUMEHTAIbHBIX 3a71a4 Mo TeMe «Baxknenime
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 0KOTax U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiloB MaTepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJUMEPHBIC
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 IUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTH, KPUCTATIINYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

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

['eorpadus: armocdepa, rugpochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA ITPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS MPOTPAaMMBI OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTalOTCS B XOJi€¢ OOyYeHHs XMMUU B €IMHCTBE y4eOHOH H
BOCIIUTATEIILHON JIEATEIILHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMU POCCUHUCKIMHU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPaBCTBEHHBIMH IICHHOCTSIMHU, TNPHUHITHIMH B
O0IIeCTBE TMpaBWJIAaMH M HOPMaMHU TOBEACHUS U CIOCOOCTBYIOT IMpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAITHM3AINN 00YJIAFOIIUXCA.

JIMuHOCTHBIE ~ pe3y’abTaThl  OTPAXKAlOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJICTBOBATBCS CHUCTEMOH TIO3MTHUBHBIX IIEHHOCTHBIX OPHCHTAIlMA WU
pacIIpeHne OmbITa JesITEIFHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
¥ HAy4YHOMY HACJCIWIO, TIOHUMAaHHS 3HAYCHUS XHMUYCCKOW HAYKH B JKU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU WH(pOpMAIME 0
NEePEaOBbIX JOCTHKCHUSX W OTKPBITHAX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpPa U OOIIIECTBA;

2) rPaKAaHCKOr0 BOCITUTAHMS:

NpPEJCTAaBICHUS O COIHUAIBHBIX HOPMax M MPaBHJIAX MEKIMYHOCTHBIX
OTHOIICHUH B KOJUICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTA B OOIIECTBEHHO



MOJIE3HOHM,  y4eOHO-MCCIIEOBATENbCKOM, TBOPYECKOM M JAPYrUX  BHUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOHN MAEATENBbHOCTU MpHU
BBITIOJTHEHUU YYEOHBIX, TO3HABATENbHBIX 3a7a4, BBHIIIOJTHEHUN XHUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpoliecce HTOW Yy4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEJEHHWE M TIOCTYNKH CBOUX TOBApPUIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOM pPEaKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTABIISIONIUE
OCHOBY JIJII TTIOHUMAaHUsS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOIHON CPESO, O POJIM XUMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTE;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJUMBIE i OOBSACHEHUS HAOJI0Ia€MbIX MPOIECCOB U SIBICHU,
MO3HABaTENbHON, MH(GOPMAIIMOHHOW M YUTATENIbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C Y4e€OHBIMU TEKCTaMH, CIPABOYHOMU
JUTEPATYPOH, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M TMO3HAHUIO, JIOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTHh K  €aMOOOpa30BaHUIO, MPOEKTHOW M  HMCCIEI0BATEIbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YEHUS B
JTaJIbHEHIIIEM;

4) hopMHUPOBAHUS KYJIBTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUNA U
HETPUSITUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuia 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Tpodeccuii U Tpyaa pa3IuuyHOro poja,
YBOXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBON NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHJUBUAYAJIbHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCHENTHON MpodheCCUOHATBLHON ASSTENHHOCTA M Pa3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTAHUS



HKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KaK HCTOUYHUKY
YKU3HHU Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHMS, IOHMMAaHUE LIEHHOCTU 3JI0POBOIO U
O0e3zomacHOro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecKOMYy M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYAIHSIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JTIOEH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU HU3yUYEHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIeH MPUPOTHON CPEIoH, AJis TOBBIIICHUS
YPOBHSI ~ 9KOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelieHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBAaThCA UM B MO3HABATEIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON MTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaIMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYMMBIE JUIA
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHBbIE TOHATUS (3aKOH, TEOpHs,
NPUHIUI, TUIIOTE3a, (DAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYToOe€.), KOTOPbhIE
UCITIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbBIX YYEOHBIX NpPEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUU M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM
HAyYHOW KapTHHE MUpPa, U YHUBEPCAJIbHbIE yUeOHbIE IEUCTBUS (TI03HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PEryJIATHBHBIE), KOTOpbIE 0OECIEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTU K CAMOCTOSITEJIbHOMY IJITAHUPOBAHUIO M OCYILIECTBIECHUIO YYEOHOU
NEATEIbHOCTH.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIC YUeOHbIC 1eiiCTBUSA

ba3oBble 1ornyeckue qeicTBus:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUYECKOTO MBIIUJIEHUSI MPU OCBOEHUU
3HAHMI: PACKPbIBaTh CMBICI XUMHYECKHX MOHATUNA (BBIAEHATh UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aMMOCBSI3b C IPYITMMHU MOHATHSIMH), WCIIOJIb30BATh
HOHSTHUS JJI1 OOBSICHEHUS OTICNIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHYECKUX BEIIECTB M XMMHUYECKHX pPEAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIEIACTBEHHbBIE CBA3UM MEXAY OOBEKTAMU H3YyUYCHHUS,
CTPOUTH JIOTUYECKHUE PACCYkACHUS (MHAYKTUBHBIE, AENYKTUBHbBIC, 110 aHAJIOTUN),
JieaTh BBIBOJIBI U 3aKIIFOUCHHS;

YMEHUE MPUMEHATh B INPOLECCE INO3HAHUA NOHATHS (NIPEAMETHBIE U
MeTaIpeMETHbIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
npeo0pa3oBbIBaTh MIMPOKO NPUMEHSEMbIE B XUMUHU MOJEJIbHbIEC TTPEICTABICHUS —
XUMHUYECKUH 3HAaK (CMMBOJI JJIEMEHTAa), XUMHYecKas QopMmyja U YypaBHEHHE
XUMHUYECKON peaklMH — IPU PelleHuH y4yeOHO-TI03HABaTeNIbHBIX 3aJa4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJICTABICHUN BBISBISITH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XMMUUYECKUX PEaKLUi,



BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICACTBEHHBIE CBS3UM U
POTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBble uccienoBaTelbCcKue 1eiiCTBUS:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadyeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOPETEHUE ONbITA M0 I[UIAHUPOBAHUIO, OPraHU3ALMH W TPOBEICHHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOloJaTh 3a XOJOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €ro pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TI0 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
O MPOJIETTaHHOM padore.

Pa6ora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGPOPMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONYyJIApHAsg JUTEpaTypa XUMHUYECKOIO COJAEpP)KaHUs, CIPABOYHbIE
nocobusi, pecypcsl MHTepHETa), KpPUTUYECKH OIEHUBATHh MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPUMEHSTh Pa3jIu4HbIe METOJbl U 3alpOChl MPU TOUCKE U OTOOpE
uH(OpPMAIIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEIEIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JaCTH  MCHOJB30BaHUS  MH(MOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO HCIIOJIb30BAaHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOUPATh ONTUMAIBHYIO (pOopMy MpeACcTaBiICHUS UHPOPMAIINH U
WUTIOCTPUPOBATh pEUIaeMble 3aa4d  HECIOXKHBIMU CXEMaMH, JuarpaMmaMu,
apyrumu popmamu rpaduKi U KX KOMOMHALUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHAJIM3UpoBaTh B Ipolecce y4eOHOH U
HCCJIEIOBATENLCKON JEATEIbHOCTH MH(POPMAIIUIO O BIUSHUW MPOMBIITUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTa HAa COCTOSIHHE OKPYXKAOLIEH MPUPOIHOU
Cpelbl.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

YMEHHUsI 3aJlaBaTh BOINPOCHI (B XOJe Jauajiora W (WiM) JIUCKYCCHUHU) TIO
CyHmlecTBYy  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBIMOJIHEHUS TPEAJIOKEHHON 3aa4H;

YMEHUS  NPEJCTaBIsATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJLHON
JEATCIBHOCTH B YCTHBIX M TMHCBMEHHBIX TEKCTaX; JejaTh IPE3CHTAIUIO
PE3YNIBTATOB BBITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (J1ab0paTOPHOTO OIBITA,
7abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEOBATEIbCKOM  JACSATENbHOCTH  MpPU  PELIECHUU



BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTIACOBAHUS
no3unuid (00CyXaeHus,, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBD», KOOPIUHAIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LEIU JEATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh M MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee I3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPA  BBINIOJIHEHUM 33JaHUA C YYETOM
MOJIYYCHUSI HOBBIX 3HAHWU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX W PEAKIHSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYECHHOTO PE3YyJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraéMbl€ B YCIOBUU 3aJaHUMN.

HPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB 10 OCBOEHUIO 00S3aTEIbHOTO
COJIepKaHMs, YCTAHOBJIEHHOIO JaHHOM (enepaibHOM paboyeil mnporpaMMon,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMHUCS HAy4HbIC 3HAHHSI, YMEHHUS U CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue s TMpeAMETHOW obmactu «XUMHS», BUIbI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEPIpPETaLNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoH1y 0OyueHus B 8 kiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHX MOHSATHUN: aTOM, MOJEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTAa B COCIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHYECKasl peaKkuus, KiacCUuPUKaIUs peakiuil: peakiuu
COCMHEHUS, PEAKLIMH PA3JIOKECHUS, PEAKUUU 3aMEUICHUS, PEaKUnuu
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKINH, TEII0BOK 3((EKT peakuuu,
AIpO aToOMa, HJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUyC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATMOH, AaHWOH, PACTBOpP, MAaccoBas JI0Js BEIIECTBA
(TpolieHTHAs! KOHIICHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIECTB U UX MPEBPAILICHUI;

e HCIOJBH30BAaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJCHHS (HOPMYT
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLINM;



OTIPEIENSITh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENICHb  OKWUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN M0
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBath cmbica [lepuoamueckoro 3akona JI. M. Menpaeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJANYECKONM 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX DJIEMEHTOB OT WX ToJiokeHHs B Ilepuoandeckoil cucteme,
3aKOHOB COXPaHEHHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO yU€HUs, 3aK0oHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu30oBaTh Tabnmunyio (opmy Ilepuogmaeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynna (b-rpyrmma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuonuueckass cucteMa XumMudeckux »dyemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOCHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0Ilee YUCI0 IECKTPOHOB
U pacrpeieieHue X MO0 SJIEKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUUYECKUE peakiuu (10 4YMCIy U COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XMUMHYECKHE CBOWMCTBA BEIIECTB
pPa3IMYHbBIX KJIACCOB, MOJTBEPK/IAsi OMMCAHUE MPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHMUYECKUX TMPEBpaAlllEHU B
pPa3JIMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYKO MAaccChl
BEIIIECTB, MAaCCOBYIO JIOJIIO XUMHUUYECKOTO »JJeMeHTa 1o ¢opmylie
COEIMHEHMS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUEThI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSTh OCHOBHBIE OINEpPALMM MBICIUTENBHON AEATENbHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMaTH3aIllio, KiacCH(UKaIuio,
BBISIBJICHUE MPUYUHHO--CJICJICTBEHHBIX CBS3EH — JIsI U3YyUYECHHUS] CBOMCTB
BEIIECTB M XUMHUYECKUX PEaKIHM, eCTeCTBEHHO-HAYYHBbIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

ciefioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  MOCYIOH U
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TakXKe IpaBUiaM OOpallIeHUs C



BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMU 1O BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYCHUI0O U COOMPaHUIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa M KHUCIOPOAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHON MAaCcCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIJAHUPOBAaTh W MPOBOJUTH  XMUMHUYECKHE  JKCHEPUMEHTHI IO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C MMOMOILIBIO WHIUKATOPOB
(;makmyc, heHondTaIeH, METHIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKHUX MOHSATHUWA: XWMHYECKHM
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTHOH, AaHHWOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl peaKIlusi, XUMUYECKasl CBs3b, TEIUIOBOU 3 heKT
peakiuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEDJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] IUCCOLMALMS, PEAKUUA HOHHOTO
oOMEHa, Karaau3aTop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble U
HEOOpaTUMBbIE pEaKLMH, OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH,
OKHUCJIUTEb,  BOCCTAHOBUTEIIb,  OKHCIEHHWE U  BOCCTAHOBIICHHUE,
aIIIOTpONUs, aM(pOTEPHOCTh, XUMHUYECKasl CBs3b (KOBAJICHTHAsl, MOHHAS,
METaJuIMYecKasi), KpHUCTAJUIMYECKass pemETKa, KOppOo3us METALIOB,
CIUIAaBBI, CKOPOCTb XUMHWYECKOW pEaKUuu, MPEAEeIbHO JOIyCTUMAas
koHueHTpanus [1/IK Bemectna;

WJUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKHUX IIOHATHH U
IIPUMEHSATH T MOHITHUS PHU ONIMCAHUU BELIECTB U UX MPEBPAILICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCQUMHEHUSAX PpA3JIMYHOIO COCTaBa, IPUHAMIEKHOCTh BEIIECTB K
ONMpeAeNéHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJEHTHAsl, MOHHAsA, MeETaJuIMYecKas) B HEOPraHMYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA MO0 XUMHUYECKOH (QopMmylie, XapakTep Cpenbl B
BOJIHBIX PAacCTBOPax HEOPraHUYECKUX COCAWHEHUM, TUI KPHUCTAUIMYECKON
PEETKY KOHKPETHOTO BELIECTBA,

packpsiBath cMmbica Ilepuonnueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IMOHMMAHHWE: OIMCHIBATH W XapaKTepU30BaTh
tabnmmunyto Gopmy [lepuoanueckoid CUCTEMBl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas moarpymnma (A-rpynma)y U «mobodHas
noarpymnmna (b-rpynma)», manbie u  OonbIMe TMEPUOABI, COOTHOCHUTH
0003HauYeHUsl, KOTOpbIE HMEIOTCS B TNEPUOJUYECKON Taldiuue, ¢



YUCJIOBBIMA  XAaPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB MW 3apsij A1apa, OOIIee YUCIO DJJIEKTPOHOB U
pacnpeneieHue WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWCTB 3JIEMEHTOB M MX COCJIMHEHHI B
npenesiax MallbIX MEePUOIOB U TJIABHBIX MOJTPYIIl C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHTbI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMHUYECKHE
CBOMCTBA TMPOCTBIX M CJIOXHBIX BEIIECTB, IOATBEPXKAas OIMCAHUE
IpUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKITHil;

COCTaBISITh YPABHEHMSI AJIEKTPOJUTUYECKOW AMCCOIHUAIIMH  KHCIOT,
LIEJI0YEH U COJIEM, ITOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKLINA HOHHOTO
oOMeHa, YypaBHEHHS pEakiuil, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TeHETHYECKOM CBSI3U MEXKy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIUN
MOCPEICTBOM COCTABIICHHSI JIEKTPOHHOTO OajaHCca 3THX PeaKUuid;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUSI XMMUYECKHX TMPEBpPALEHUNH B Pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEILECTB, MAaCCOBYIO [JOJII0 XHMHUYECKOTO 3JIeMEHTa 1o ¢opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MTPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cCOONIOJaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyIOW U
Ja00paToOpHBIM  O0OPYJIOBAaHMEM, a TakXke TmpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMH TI0 BBIMOJHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB TIO0 TOJYYCHHUIO U COOUPAHUIO
ra3o00pa3HbIX BEIIEeCTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIMM,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
pPa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMMYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapbonar-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCHU]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OTEPAIlMU MBICTUTEIBHON JEATeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHUE, OO0OOIIEeHHE, CHUCTEMATU3AIMI0, BBISBICHUE



MPUYUHHO-CJICICTBEHHBIX CBA3€H — JJI WM3Y4YEHUS CBOWCTB BEIIECTB M
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pEalbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
Ne HanmenoBanmue pa3jiesioB u Komriectso tacos JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NPOrpaMMbl Bcero Kontponubre Ipaxrueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHMS U 5 2 bubnnoreka IIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
19 BelectBa 1 XuMHueCcKe 15 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. Baxkneiimme npeacTaBUTe I HEOPraHUYECKUX BelECTB
21 Boznyx. Kucnopon. [Tonsatue 6 1 bubmuorexa [JOK
00 okcuaax https://m.eds00.ru/7f41837c
29 Bonopon.Ilonsitue o kucnorax 5 1 1 bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuorexa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c
Hroro no paszneny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoOB.
XI/IMI/I‘ICCKaH CBA3b. OKI/ICJII/ITe.]II)HO-BOCCTaHOBI/ITeJIbHI)Ie pealcm/m

3.1

Ilepuoauueckuii 3aK0H U
Ilepronnueckas cucrema
XUMHYECKHX 3j1eMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma

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



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

X .
32 Owmcwemio : ) Butmiorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bu6nmoreka [IOK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmaorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOTPAMME
9 KUIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM
Ne ni/mn Konrpoabubie Ilpakruueckne (uupposbie)
MPOrpamMmmbl Bcero
padoThI padoTnI o0pa3oBaTe/bHbIC
pecypcsbl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe peaKIuu
11 [ToBTOpenue u yriuyoneHue 3HaHUN 5 1 bubmmnoreka [HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmnorexa [JOK
' peaKkuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAsT JUCCOLHAITHS. 8 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pasznen 2. HemeTa/sIbI M HX cOeIMHEHHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bu6muoreka [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
o | Som ; BiGmores 10K
' Py - -eP https://m.edsoo.ru/7f41a636
COEJTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
but6mmoreka [IOK
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS



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

OO61mas xapakTepUCTHKA XUMUYECKUX

bubnunorexa LIOK
24 PIeMEHTOB [V A-Tpynmb. Yriepos u 8 https://m.eds00.ru/7f41a636
KPEMHHI U UX COCTUHCHUS
Wroro no pazueny 25
Pa3zgen 3. MeTa/IbI M BX COEIUHEHU S
. bu6nmoreka [IOK
31 Obue crolicTEa METAIIOB : https://m.edsoo.ru/7f41a636
. bubnunoreka LIOK
3.2 Baxneime merajuibl 1 UX COEIUHEHUSI 16 https://m.eds0o.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BenectBa 1 maTepuansl B KU3HU YEIOBEKA 3 Bubmorexa HOK
' https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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ITIOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
Ne KosmyectBo = Jlara
n/n Tewa ypoxa U3YYeHU s
1 [Ipeamer xumuu. Posb XuMuu B ®U3HM yenoBeka. Tena u 109
BelIeCTBa
5 [Tonatue o Meronax nmo3Hanus B xumun. Jlaboparopnas pabota 5 09
Nel "Onwucanue (pU3MYECKUX CBOWMCTB BEHIECTB" ’
3 [Tpaktuyeckas padora Ne 1 «IIpaBuiia paboThl B 1aOOpaTOpuu U 8.09
pUEMBI 00paIeHUs C TaOOPATOPHBIM 000PYIOBAHUEM .
4 UYuctele BemiecTBa U cMecu. CriocoObl pa3iesieHusl CMeCei. 12.09
JlaboparopHnas padota Ne2 "CrocoObl pazaeneHusi cmeceit”
5 [IpakTuueckas padota Ne 2 «Pa3nenenue cmeceit (Ha mpumepe 15.09
OYHUCTKHU OBapEHHOW COJIN)»
6 ATOMBI U MOJIEKYJIbI 19.09
7 [IpocTeie U coXHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE 2209
y4eHHue.
8 CrapToBasi TMarHOCTHKA 26.09
9 OTtHocuTenbHas aroMHast Macca. OTHOCUTENbHAS 5909
MOJIEKYJISIpHasl Macca
10 MaccoBas 10J151 XUMHAYECKOTO 3JIEMEHTA B COEIMHEHUH 3.10
11 KonnuecTtso BemecTBa. Monb. MossipHas macca 6.10
12 XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX 10.10
2JIEMEHTOB
dusnyueckre 1 XUMUUECKHE SIBJICHUS. X UMUYECKasi peaKITusl.
13 JIaGoparophas padota Ne3 "[TpumMeps! pu3NUECKUX U 13.10
XUMUYECKUX SIBJICHUN"
14 [Ipu3Haky u ycnoBus NPOTEKAHUS XUMUYECKUX PEAKLIUMN. 1710
JIaGoparophas pabota Ned "[Ipu3Haky XUMHUUYECKUX peakuuii"
15 3aKOH COXpaHEHHUsI MacChl BeeCTB. XMMHUYECKHE YPaBHEHHUS 20.10
16 Boruncnenus konnyecTBa, Macchl BELIECTBA 110 YPaBHEHUSM 24,10
XUMHUYECKUX PEaKIUi
Krnaccudukanus XuMHYeCKUX peakinii (COeTuHEHMS,
17 pasznoxkeHus, 3amelieHus, oomeHna). Jlaboparopuas padbora NeS5 27.10
"THUIbl XUMUYECKUX peaKiuii”.
18 3aK0OH MTOCTOSTHCTBA COCTaBa BEIMIECTB. XUMUYECKast popMyiia. 211
BanieHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB
19 M. B. JlomoHOCOB — yu€HBIH-dHIIUKIONIEAUCT. OO00IICHHE 1 1011
cUCTeMaTH3alus 3HaHUH
20 KonTponbnas padora Nel mo Teme «BerecTBa 1 XuMHUECKHE 1411
peaKIm»
21 Boznyx — cmecsk ra3zos. CocraB Bo3ayxa. Kucinopomx — 17.11




OJIEMEHT U IPOCTOC BCUICCTBO. O30H

du3nuecKre 1 XMMUYECKHE CBOMCTBA KUCTOpoa (peakinu

22 21.11
okucaeHus, ropenue). [lonstue 06 okcumgax

93 CriocoOsI MoTydeHust KUCIOPO/ia B JIA0OpATOPUU H 411
IPOMBINLIEHHOCTH. [IpMEHEHHE KUCIOpoIa '
TennoBoi 3 PeKT XUMUIECKON peaKIuu, TIOHITHE O

24 TEPMOXUMUYECKOM YpaBHEHUH, DK30- U SHIOTEPMHUYECCKUX 28.11
peakuusax

o5 TomuBo (HedTh, yrob U MeTaH). 3arps3HEHUE BO3yXa, 112
CHOCOOBI ero NpeA0TBpaIleHus '

26 [Tpaktuyeckas padora Ne 3 o teme «llomydenue u cobupanue 5 1
KHCJIOPO/1a, U3YUEHUE €T0 CBONCTBY»

97 Bonopon — snemeHT u npocroe BeuiecTBo. Haxoxaenue B 8.1
pUpoie

28 ®u3nYecKre U XMMUYECKUE CBOMCTBA BoJopoa. [Ipumenenne 1212
BOZOpOJA

29 [TonsTue o kucnorax u coyax. CrnocoOs! MOIy4eHHUsT BOAOPOA 1512
B 1abopaTopuu '

30 KonTponbnas padora No2 3a 1 monyroaue 19.12

31 [Ipaktuyeckas padora Ne 4 o teme «Ilomyuenue u codnpanme 2212
BOJIOPOJIa, U3yYEHHE €r0 CBONCTBY

32 Monsipabiii 00BEM ra3oB. 3akoH ABOrajapo 26.12

33 Brruncnenus 00bEMa, KOIMUECTBa BEIIECTBA ra3a Mo ero 29 12
M3BECTHOMY KOJIMUYECTBY BEILIECTBA WM 00BEMY '

34 Boruncnenus 00bEMOB ra30B M0 ypaBHEHHUIO PEAKIIMH Ha 9.01
OCHOBE 3aKOHA 00BEMHBIX OTHOIICHUH Ta30B '

35 dusnueckre U XUMHUUECKUE CBOMCTBA BOJIBI 12.01
CocraB ocHoBanuil. [lonsitue 06 nuaukaropax. JlaboparopHas

36 pabota Ne6 "M3MeHeHHe OKPACKU HHINKATOPOB B Pa3IHUHBIX 16.01
cpenax"

37 Bopa xak pactBopuresns. HachllieHHbIe 1 HEHACHIIIICHHbBIE 19.01
pacTtBopbl. MaccoBas 107151 BEIIeCTBa B pacTBOpE
ITpakTruyeckas padora Ne 5 o teme «IIpuroroBienue

38 pPacTBOPOB € OIPEAEIEHHON MAaCCOBOM 0JIEM pacTBOPEHHOTO 23.01
BELIECTBa»

39 KonrtponbHas padora Ne3 no reme «Kucnopon. Bonopos. 26.01
Boxa» '

40 Oxcupsl: cocTaB, KiaccupuKalys, HOMEHKIIaTypa 30.01
[TonydyeHne n XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

41 am@oTepHbIX oKkcuaoB. JlabopaTopHas pabora Ne7 "CBoiicTBa 2.02
OKCHUIOB'".

42 OcHoBaHMs: cOCTaB, KIacCU(pHUKAIMs, HOMEHKIIaTypa 6.02

43 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA OCHOBAHU. 9.02
JlabopaTtopHas pabota Ne 8 "CpoiicTBa OCHOBaHH". '

44 Kucnotsl: coctas, kimaccudukanus, HOMEHKIATypa 13.02




[Tonyyenue u XumMu4ecKrue CBOMCTBA KUCIOT. JlabopatopHas

45 pabora Ne9 "CpoiicTBa Kucior". 1 16.02

46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHHUS, 1 20.02
XUMHYECKHE CBOMCTBA
[TpakTuyeckas padora Ne 6. PemeHne sKkcriepuMeHTaIbHbBIX

47 3aja4 110 TeMe «OCHOBHBIE KJIACChl HEOPraHUYECKUX 1 27.02
COCIMHECHUI»

48 I'enernyeckas cBsI3b MEXKAY KJIacCaMHU HEOPTraHMUECKHUX 1 103
COCIMHEHU I

49 O06006111eHre U cucTeMaTu3alus 3HaHUN 1 5.03

50 KonTponbnas padota Ne4 mo Teme "OCHOBHBIE KIacChl 1 1203
HEOPraHUYECKUX COCTHHECHHUIA" '

51 [IepBbie NOMBITKY KIACCU(PUKAIUU XUMUYECKUX JIIEMEHTOB. 1 15.03
[TonsiTHE O TPyIIIaX CXOIHBIX JIEMEHTOB '

59 [Tepuonnueckuii 3akoH u [leproanueckas cCHCTEMa XUMUYECKHUX 1 1903
anemenToB . 1. Menaeneera

53 [Iepuonsl, rpynimsl, MOATPYIIILI 22.03

54 Crtpoenue atoMoB. CocTaB aTOMHBIX siziep. M30Tombl 5.04

55 CtpoeHue 3JIeKTPOHHBIX 000JI04€K aTOMOB 3JIEMEHTOB 1 9.04
IIepunonnueckoii cucremst 1. 1. Menneneena '

56 XapakTeprucTUKa XMMHUECKOTO 2JIEMEHTA 10 €r0 MOJ0XKEHHUIO B 1 12.04
[Tepuonuueckoii cucreme JI. 1. Menaeneena

57 3nauenue [lepuonuyeckoro 3aKoHa JUIsi pa3BUTUS HAYKH U 1 16.04
npaktuku. J[. 1. MenaeneeB — y4y€Hblil, mearor U rpaxJaHuH

58 DNEeKTPOOTPUIIATETLHOCTh aTOMOB XUMHUUYECKHUX JIEMEHTOB 19.04

59 HNonnas xumuyeckas CBs3b 23.04

60 KoBasienTHas mosnsipHasi XUMUYECKas CBSI3b 26.04

61 KoBanentHas HemonspHas XxuMudeckas cBsizb. JlaboparopHas 1 305
pabota Nel0 "MonenupoBanue Mosiekyn". '
Crenens okucienusi. OKUCIUTETHFHO-BOCCTAHOBUTEIBHBIE

62 1 7.05
peaKkiuu.

63 OKuCIMTENN ¥ BOCCTAHOBHUTEIIH. 1 14.05

64 CocraneHue ypaBaHEHUN OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX 1 17.05
peaxiuii METOJIOM AJIEKTPOHHOTO OanaHca '

65 O06006111eHre U crucTeMaTu3alys 3HaHUN 1 2105

66 KontponsHast pabora Ne4 "Hrorosas" 24.05

67 Pemrenue 3ana4d 1o ypaBHEHUSIM XUMUYECKUX PEAKIUM. 28.05

68 PeseprubIil ypok. O6001IeHIE U CHCTEeMaTH3allsI 3HAHUH. 1 3105
AHanu3 UTOroBOM KOHTPOJIbHOM pabOTHI. '
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9 KVIACC

Ne KonuyectBo
/ Tema ypoka 4acoB Hdara
i U3y4YeHUS

1 [lepuonnueckuii 3akoH. [lepuoauueckas cucrema 1 4.09
xumMuueckux dyemenToB 1. . MenaeneeBa '

5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 709
3JIEMEHTOB IEPBBIX TPEX MEPHOIOB
Knaccudukanus 1 HOMEHKIATypa HEOPraHHYECKUX

3 1 11.09
BEILECTB
Buibl XMMUYECKOM CBSI3U U TUIIBI KPUCTAJUIMYECKUX

4 « 1 14.09
pemeToK

5 KonTpomapHas padora Nel mo teme «IloBTopenue n 1 18.09
yriay0ieHne 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca '

5 Knaccudukanus XuMu4ecKkrux peakiyii Mo pa3InaHbIM 1 21.09
pU3HaAKaM

7 [TonsiTue 0 ckopocTn xuMuueckoil peakiuu. [lonstue o 1 25 09
TOMOTEHHBIX U F€TEPOr€HHBIX PEAKLIUIX
[TonsaTre o xumuueckom paBHoBecuH. DaKkTOpHI,

BIIMSIOIINE HA CKOPOCTh XMMHYECKON pEaKIMU U

8 MOJIOXKEHNE XMMUYECKOTO paBHOBecHs. JlabopaTopHas 1 28.09
pabota No 1"®dakTopsl BIUSHUS HA CKOPOCTh XMMHUECKOMN
peakuun"

9 OKuCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUU 1 2.10

10 Teopus anextponuTndeckoi nucconranuy. CuiabHbIE U 1 510
cJ1a0ble 3JIEKTPOITUTHI '

11 Hounsle ypaBHeHus peakuuil. JlJabopatopnas padora Ne2 1 9.10
"Peakiiuu oOMeHa MeX/ly pacTBOpaMH 3JE€KTPOJIUTOB" '

12 MounuTtopuHronast padboTa 1o cTaH1apTU3UPOBAHHBIM 1 110
KVM. '
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHUM B CBETE

13 npeCcTaBiIeHU 00 JIEKTPOIUTUYECKON AUCCOLUAIIH 1 16.10
XUMHYECKUE CBOMCTBA COJICH B CBETE MPECTABICHUN 00 '
3JIEKTPOJINTUYECKON JUCCOLMALIIHI

14 [Tonsatue o runponuse coneit 19.10

15 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 23.10
KonTponpHas padora Ne3 o Teme «IMeKTpOTUTHYECKAS

16 aucconuanus. XMMHYECKUE PEaKIUU B PACTBOPAX» 1 26.10




[IpakTuyeckas padora Ne 1. «Perenue

17 AKCIEPUMEHTAIBHBIX 3a7a4» 9.11

18 OO0m1ast xapaKTepPUCTHKA TaJIOTeHOB. XMMUYECKHE 13.11
CBOICTBa Ha MpUMepe XJIopa

19 Xnoposogopoa. CossiHast KUCIIOTa, XMMUYECKHE CBOMCTRA, 16.11
[I0JIyuYEHUE, IPUMEHEHHE
[TpakTrueckas padora Ne 2 o teme «llomydenue conssHoi

20 KHUCJIOTBI, U3y4yeHHe e€ CBOMCTB. Pacno3naBanue 20.11
XJIOPUJIOB, OPOMUIOB, HOIUIOBY

21 Brrurcnenus o ypaBHEHUSIM XUMHYECKHUX PEaKIIHiA, €CIIN 2311
OJIMH U3 PEareHTOB JIaH B U30BITKE '

22 O6mas xapakrepucTuka 31eMeHToB VIA-rpymnibt 27.11

93 AnnotponHsie Monudukanuu cepbl. HaxoxaeHue cepsl u 3011
e€ coeIMHEeHMIA B TPUPoie. XUMUUECKHE CBONCTBA CEPBI

24 CepoBoaopoj, CTpoeHHE, PU3NYECKUE U XUMUUYECKHE 412
CBOICTBa

o5 Oxkcunsl cepol. CepHas KuCIoTa, (U3NIECKUe U 712
XUMHUYECKHE CBOICTBA, IPUMEHEHHE
XYUMUYECKUE PeaKIIuu, JIexKalllie B OCHOBE
MIPOMBIIIJICHHOTO CII0C00a MOIYYeHUS CEPHON KHUCIOTHI.

26 XHUMHUECKOE 3arpsA3HEHUE OKPYIKAOIIEH Cpeibl 11.12
COEIMHEHUSIMU cephl. Boruncienue MaccoBoil 1onu
BBIXO/Ia MTPOJyKTa PeaKkiuu

27 Konrtponbnas padora Ned 3a 1 momyroaue 14.12
OO61as xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,

28 pacnpocTpaHeHue B IpUpoje, GU3nveckre U XUMHIECKUE 18.12
CBOMCTBA

29 AMMHUak, ero pu3nuecKrue 1 XUMHUYECKUE CBOWCTBA, 2112
MOJTy4YeHHUe ¥ PUMEHEHHE

30 [TpakTrueckas padota Ne 3 o reme «llonydyenue 25 1
aMMuaKa, U3yu4eHHue ero CBOWCTBY»

31 A3oTHas KucoTa, €€ (U3NIeCKre U XUMUYECKHE CBOMCTBA 28.12
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHUS B KaUeCTBE

32 MHUHEpaJIbHBIX Y100peHn. XMMHUYECKOe 3arpsi3HeHHe 11.01
OKPY’KaIoIe cpebl COEAUHEHUSIMU a30Ta

33 ®docdop. Oxcua pochopa (V) u pochopnas kuciora, 1501
busznyecKre U XUMUYECKHE CBOMCTBA, MOTYYCHHE '

34 Hcnonp3zoBanne GocdaTtoB B Ka4eCcTBE MUHEPATHHBIX 18.01

ynobpeHuil. 3arps3HeHre NpUpoIHOI cpeabl pocharamu




Yrnepon, pacupocTpaHeHue B mpupoje, Gusndeckue u

35 o 1 22.01
XUMHUYECKHE CBONCTBA
Oxkcuppl yriaeposa, ux Gpuandeckue 1 XuMHUIeCcKHe

36 CBOMCTBA. DKOJIOTHUYECKUE MPOOIIEMBI, CBSI3aHHBIE C 1 25.01
okcuom yriepoaa (1V)

37 YronbHas KUCIOTa U €€ CoNn 1 29.01
[Ipaktudeckas padora Ne 4 mo teme "lIlomyuenue

38 yriekucioro raza. KauectseHHas peakuus Ha KapOoHaT- 1 1.02
noH"

39 [lepBoHavanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX 1 5 02
KaK O COCJMHEHUAX yriepoja

40 KpemHunii u ero coemuHeHus 1 8.02
[IpakTuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTANIBHBIX 3a1a4 110 Teme «Baxunenmme 1 12.02
HEMETAJUTBI U X COCTUHCHISI
Kontposbhas padora No5 o teme «BakHelmme

42 1 15.02
HEMETAJUTBI U X COCTUHCHISI
OO61mas xapakTepUCTHKAa XUMUYECKUX FJIEMEHTOB —

43 MeTaJIoB. MeTamndeckasi CBsI3b U METaJUTHUeCKast 1 19.02
KpUCTaJITMUecKast pemérka. Gu3nyeckue CBOMCTBa 20
METaJIJIOB
XYMUYECKUE CBOWCTBA METAILJIOB. DIIEKTPOXUMUYECKHI

44 psa HanpsbkeHuid MetaioB. JlaboparopHas pabota Ne3 1 22.02
"B3aumoeiCcTBUE METAJUIOB C pacTBOpaMu coJiei”

OO6mue cnocoOb! moTy4deHus MeTauioB. CIUTaBsbl.

45 Brruncnenus no ypaBHEHHUSIM XUMHUYECKUX PEAKIMM, €CIIU 1 29.02
OJIMH U3 PEareHTOB COAEPIKHUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIIOB 1 4.03

47 [llenounble MeTaJIbI 1 7.03

48 Oxcuabpl ¥ THIAPOKCHIBI HATPUS U Kallus 1 11.03

49 [Ienoyno3eMenbpHBIE METAIUIBI — KAIbIIUM U MarHui 1 14.03

50 Baxwueiime coeMHEHNS KaabLHs 1 18.03

51 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 21.03

52 KécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEeHUs 1 4.04

53 [IpakTudeckas padora Ne 6 mo Teme "XKECTKOCTH BOBI U 1 8.04
METO/IbI €€ yCTpaHEeHUs " '

54 AnroMuHUH 1 11.04

55 JlaGopaTtopHnast pabota Ne4 "AmdoTrepHbie CBOICTBA 1 15.04
oKcHaa U TuaApokcuaa'

56 Kenezo 1 18.04




Oxcupl, ruapokcubt u coiu xenesa (1) u sxenesa (111).

57 JlaboparopHuas pabota Ne5 "I[lonyueHue u uccienoBaHue 1 22.04
CBOMCTB COeIMHEHUM xere3a"

58 O06o01mienne u cucreMaru3anus 3HaHuii. KOHTpOIbHBIT 1 25 04
cpes.
[Tpaktuueckas padora Ne 7. Pemenue

59 SKCIIEpUMEHTAIBHBIX 3aJ1a4 10 TeMe «BaxkHenue 1 2.05
METaJIJIbl U UX COEIMHEHUS
Brrurcnenus o ypaBHEHUSIM XUMHYECKUX PEAKIIUN, €CITN

60 OJIMH U3 PEareHTOB JaH B U30BITKE UJIH COAEPIKUT 1 6.05
npuMecy. Berunciaenust MaccoBOM 10U BbIXO/1a TPOAYKTa
peaxkuuu

61 O0o01IeHre U cHCTeMaTU3alus 3HaHUH 1 13.05

62 KoHntpoisbhas padora Ne 6 utorosas 1 16.05

63 BemecTBa 1 Matepualibl B IOBCEAHEBHOM KU3HU YEJIOBEKA 1 20.05

64 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH Cpebl 1 23.05

65 Ponp XxuMuu B pelieHnH SKOJOTHYECKHUX MTPoOIeM 1 27.05

Brrurcnenus 1o ypaBHEHUSIM XUMHYECKHUX PEaAKIIHA,
66 pemenmue 3amau 1 30.05
Brrurcnenus 1o ypaBHEHUSIM XUMHYECKHUX PEAKIIHA,
67 pelIeHne 3aaaq 1
68 O060011IeHNE U CUCTEMATU3AIUS 3HAHU. 1
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