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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBe (enepasbHONl paboueil mporpammbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUH MPEToaBaHusl yIeOHOTO MpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4deHusl, BOCIUTAHUS U Pa3BUTUSI OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IporpaMMbl IO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTelIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-ITO3HABATEIILHOM JEATEIBbHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTr0 CO/IepyKaHMs.

3HaHWE XHUMHH CIYKHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMHU BEIISCTB B IPHUPOJIC, O IMYTAX PEIICHHUS TJIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (DYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN e TEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia HAa €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS  NeJarorudyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. I. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHHU;

— 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 MOCJIEIOBATEIHHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTUHU MMO3HABATEILHBIX YMEHUN U
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
3Ha4YCHHE MPUOOPENTU TaKUE LI, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA CHCTEMAaTHYECKOE MPUOOILIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NEATENLHOCTH, IMO3HAHUS M CAMOIIO3HAHMUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBACHITH M OIICHUBATH SIBJICHUS
OKpPYXAaIOLIEr0o MHpA, MCHOJIb3Yysd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAHUSl LEHHOCTM XUMHUYECKUX 3HAHMM I BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

—pa3BUTHE MOTUBAIMK K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUisi M HANPaBIEHHOCTH JaTbHEHIIIETO
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 wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuyeckass (opmyna. BaneHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Momb. MoisipHass macca.B3auMoOCBsA3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKui (COeTMHEHUS, Pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O0pa3l0OB HEOPraHMYECKUX BEUIECTB, HaOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcuabl. Ilpumenenue kucnopoaa.Crnocoob



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO0 3 eKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma Kak pactBoputesib. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpoB B NpupoAe U B KU3HU 4yeloBeka.KpyroBopoT BoAbl B MpHUpOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

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

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE OMPEEICHUE COACPKAHUS KUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH paCTBOPEHMSI BEIIECTBC
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PpACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



UCCIIEOBaHNE O0pa3lOB HEOPTraHWYECKWX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajla JPYTMM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cuCTeMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnsl. Dnexktponsl. CtpoeHne
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUs paanyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass 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 pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnule ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 HWCIOJIb30BaHME KaK OOIMMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAYyYHbIN (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, JJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MNEPUOMOB, Kalaus, KaIbLUI U 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 THIA KPUCTAJUIMYECKOW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanuys XuMA4eCKUX peakinii o pa3InyHbIM MpU3HaKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH XUMHUYecKOW peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIUU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

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



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIBb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMAIIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiui. CBoilCTBa KHUCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJICIISIMA KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKHX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMUA KHCIOT, WLIEI0YEed U COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3MUYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
CosisiHas KUCJIOTa, XMMHUYECKHE CBOMCTBA, IOJydeHUE, IpuMeHeHue.llericTrue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOIU(BUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS KJjacca KHUCJIOT W chenuduyeckne). XHUMHUUYECKHE PEaKIluu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIICHUSA. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoyydeHue, (PU3UYECKue U XUMHUYECKHe
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsA3HEHHE BO3AyXa, HOuBbl U BonoémoB). docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3NIEeCKUe U XUMHYECKHE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. 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, alleTHUIICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BAXKHBIX BEILIECTBAaX: XKHMpax, OejKax, yriieBojax — U ux
poJiMi B JKM3HM UEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxxHelne CTpouTeNbHbIE MaTepHallbl: KepaMmHKa,



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

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBiIeHHOIN CEPHON KUCIIOTHI, MPOBEJECHNE KAUeCTBEHHON PEaKIny Ha Cyabdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEpUAIIOB), 0Opa3liaMu a30THBIX U POCHOPHBIX yIOOpEHUM, MOTyUCHHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3YyYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KAUueCTBEHHBIX PEaKIMii 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.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawoB. Ou3nyeckue U XMMUYECKUe CBOMCTBAa MeTaiuioB. OO0mue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B [lepuognyeckon cucreme XMMHYECKHX
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 NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHEeHHUs KalblUs (OKCHUI, THUIPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCH]IA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi 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 MOJyYEHHE.

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 HCIOJB30BAHUE BHUACOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabnMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «BaxHeimue
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarolel cpeapl (MpeleibHasl IO0IMyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH H3YYeHHUH XUMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1mMe ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbINH (DAaKT, TUmoTe3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI 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 UCKOIAEMbI€, TOIIIMBO, BOIHBIEC PECYPCHI.



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

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHTAIOTCS B XO/I¢ OOYYCHHsS] XUMWUU B CIMHCTBE Y4eOHOW H
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU O0yYaAIOITUXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJCTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAlUM U
paCUIMPEHUE OMBITA JICITEIBHOCTH HAa €€ OCHOBE, B TOM YHCJIE B YaCTH:

1)IaTpuoTHYECKOro BOCIIMTAHMS

[IEHHOCTHOT'O OTHOIIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOI'0 OOIIEeCTBA, CIOCOOHOCTH BIAACTh JIOCTOBEPHON HHGOpMAIUCH O
MEPENOBBIX JIOCTHKEHUAX M OTKPBITUSIX MHUPOBOM M OTECYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLNUAIBHBIX HOPMax M TMPaBWIAX MEKIMYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTHMBE, KOMMYHUKATHUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENBCKOM, TBOPYECKOM W JPYyTUX  BHJAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
AKCTICPUMEHTOB, CO3IaHUN YUCOHBIX MPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIlecCe OITOM Y4YeOHOW JeSITEIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUAS O BEIIECTBE M XMMHUUYECKOW PpEaKIvH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO PA3BUTHUSI HAYKH U COCTAaBJISIOLINE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMH TEKCTAMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIsl, HAPKOTUKOB, KypEHHUS ),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3yibTaraM TpPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(heCCUOHATIBHON IEATEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JTHOJEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pEelIeHUs: MOCPEACTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAYyYHbIe TOHATUA (3aKOH, Teopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (TIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aelcTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSCHEHUS OT/ICIbHBIX (DaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJI 3JIeMEHTa), XUMHudeckas (opMylia W ypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIATE  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 TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMbITA, UCCIEIOBAHMS, COCTABIISITh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUsA, CIPABOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJisi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPAaTh ONTUMANBHYIO (DOPMY MpEACTABICHUS HHPOPMAIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEI0OBATENHCKONW NEATEIbHOCTH MHPOPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHUS MPEJI0KEHHOMN 3a1auH;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MIPOCKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHUSIMH, «MO3TOBbI€ IITYpPMbD», KOOPAUHALIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yAbTaTOB IO OCBOCHHUIO 0053aTeIbHOrO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATEIbHOCTH MO  MOJYyYEHUI0 HOBOTO 3HAaHWS, €ro HHTEpIpEeTalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIII0BOU 3 (EKT peakiiunm,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(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 YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona JI. W. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyro ¢opmy Illepuognyeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckas cucTeMa XHMHYECKHX d3iemeHToB J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTRBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIHI;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »JJIeMEeHTa 10 Gdopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — ISl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTOpHbIM 000pY/IOBaHHWEM, a TakKe TMpaBHIaM OOpalIeHHs] C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIty o0yueHus B 9 Kjacce mpeAMEeTHBIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUYIECKasi CBSI3b, TETIIOBOU A(DEKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



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

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

ONPENIENATh BAIGHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU GopMylie, XapakTep Cpelabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuoauyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI 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(PEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIIATb YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHbIE YPABHEHUS PEAKLIMI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca STUX PEaKIUi;
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 (dopmyie
COCJIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYCHHIO WU COOMPAHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
No 1/ HaumeHoBaHue pa3/iejioB U TeM Koanuecrso yacos duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
°n/m
NPOrpamMMmbl Bcero pecypceel

Paznen l.HepBOHa‘laJ'[LHLIe XUMHUYECCKHUEC TTIOHATHUSA

XuMust — BakHasg 00J1acThb

1.1 €CTECTBO3HAHHUSI U MPAKTUYECKOU 5 bubnunoreka [{OK https://m.edsoo.ru/7f41837¢
JeSITeIbHOCTH YeJI0BEKa
1.2 BemecTBa 1 XuMu4eckue peakuuu 15 bubnnorexa LHOK https://m.edsoo.ru/7f41837¢
Htoro no paznemny 20

Pa3nen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHNYECKHUX BelIeCTB

B .K B! 0

2.1 OIY%. BACTOPOA. LIOMIITHE O 6 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
OKCHIaX
B I

2.2 OAOPOZLLIOHITHE O KACIOTAX | 8 bubmuoreka ITOK https://m.edsoo.ru/7f41837¢
COJISIX
Boga. P ! 0

2.3 A TACTBOPEL. TIOHATHE O 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41837c
OCHOBAHUAX
O

24 CHOBHDIC fHaCCH Heopramaeciix 11 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
COCANHCHU N

Hroro 1o pasneny 30

Pasnen 3.11epunonnyeckuii 3axkoH u [lepuoguveckas cucrema xumuyeckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMoOB.
Xumuyeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[Iepuonnueckuii 3aK0H U
3.1 [lepuonnueckas cucrema 7 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
XUMHYECKHUX 3eMeHTOB JI. 1.



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

Mennene-eBa. CTpoeHue atoma

Xumunueckast cBA3b. OKHUCIUTENbHO-

3.2 BOCCTAHOBHTENbHbIE PeaKIH 8 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
Wroro no pazueny 15 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
PesepBHOe Bpems 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

dyekTpoHHbIe (LM POBbLIE)
o0pa3oBaTejbHbIe pecypchl

Pa3zgen 1.BemecTBO U XUMHUYECKHE PeaKIIUU

[ToBTOpEeHME U yriyOJIeHHE 3HAHUH

11 5 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3JIesIoB Kypca 8§ Kiacca
@)
1.2 CHOBHHIE SHIOHOMEPHOCTH XIMIHCCIX 4 BuGnnorexa LIOK https://m.edsoo.ru/7f41a636
peaxmii
3 .
1.3 FICKTPOIMTMHCCRAN ANCCOTHAtILL 8 bubnuoreka IIOK https://m.edsoo.ru/7f41a636
XUMHUYECKUE Peaklui B PaCTBOPax
Hroro no pazgeny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
OOwast xapakTepuCcTHKa ec
2.1 THAT XaPAKTEPHOTHIA XIMITCCIX 4 bubnuoreka ITOK https://m.edsoo.ru/7f41a636
aneMeHTOB VIIA-rpynmnsl. ["anorenst
OO0m1as XxapakTepuCTUKa XUMHUUECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnnorexa LHOK https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 anemMeHToB VA-rpynisl. A30t, pochop u 7 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 anemeHToB |VA-rpynnsl. Yriepoa u 8 bu6muoteka LIOK https://m.edsoo.ru/7f41a636
KPEMHHUHN U UX COeTUHEHUS
Hroro 1o pasneny 25

Pa3zgen 3.MeTaJJIBI M X COCAUHECHUSA



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

3.1 OO01111e CBOMCTBAa METAIIIOB 4 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
3.2 Baxkueiire Metauibl 1 UX COSIUHEHUSI 16 bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pazgen 4.Xumus 1 oOKpy:Kamomas cpeaa
B
4.1 CIICCTRA I MATCPHAIIE! B HUSHH 3 bu6nmoteka LIOK https://m.edsoo.ru/7f41a636
YyeJI0BeKa
Hroro mo pazueny 3
PeszepBHOe Bpems 3 bubnnoreka [{OK https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoka

KoanyecTBo 4acosB

Bcero

Jara nzydyenus

IIpenmer xumuun. Ponp xuMuu B xKU3HU YenoBeka. Tena u

1 1 07.09.2023
BEIIICCTBA

2 [TousTHE O METOMAX HO3HAHUSA B XUMUUA 1 08.09.2023

3 HpaKTfmeCKaﬁ pabota Ne 1 «IIpaBmiia paboThI B 1abopaTopun 1 14.09.2023
U IPUEMBI 0OpaIeHus ¢ J1abopaTOpHBIM 000PYJOBAHUEM

4 YucTele BemecTBa U cMecr. CriocoObl pa3ieiicHus: cMecei 1 15.09.2023

5 [IpakTuueckas pa601;a No 2 «Pazpnenenue cMmeceii (Ha mpumepe 1 91.09.2023
OUYMCTKHU MTOBAPEHHOM COJIN)»

6 ATOMBI 1 MOJIEKYJTBI 1 22.09.2023

7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XUMHUECKUX 1 98.09.2023
JJIEMEHTOB

8 [IpocTsie 1 cl0XKHBIE BENIECTBA 29.09.2023

9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 05.10.2023

10 3aKoH OCTOSIHCTBA COCTaBa BeIIeCcTB. XuUMHUYeckas (popmyia. 1 06.10.2023
BaneHTHOCTH aTOMOB XMMHUYECKUX IJIEMEHTOB

11 OtHocuTenbHas aToMHast Macca. OTHOCUTEITbHAS 1 12.10.2023
MOJIEKYJISIpHAsT Macca

12 MaccoBas 1o XUMHYECKOT0 DIIEMEHTA B COEIUHEHUN 1 13.10.2023

13 KonugectBo BemectBa. Monbs. MomnsipHas Macca 1 19.10.2023

14 ®u3nuecKue U XUMUUECKHUE SIBJICHUSL. XMMUYECKas peaKIus 1 20.10.2023

15 [Tpu3Haky U yciIoBUS MPOTEKAHNUS XUMHUECKUX PEeaKIIUi 1 26.10.2023

16 3aKOH COXpaHEHMsI MACChI BEILIECTB. XMMHUECKHE YPaBHEHHUS 1 27.10.2023




Brruncaenus KOJIMYCCTBA, MACChI BCUICCTBA 10 YPABHCHUAM

17 . 09.11.2023
XUMHUYECKHUX PEeaKIIHii

18 Knaccudukanus XUMHUYECKUX peakiuii (COeTUHECHHSI, 10.11.2023
pa3noKeHus1, 3aMeIIeHHsI, 00MEHa)

19 M. B. JJoMmoHOCOB — yIiéHLIﬁ-aHuHKnonez[HCT. O06001IeHue 1 16.11.2023
CUCTEeMAaTH3alusl 3HAaHHUH

20 KontponbsHast padora Nel o teme «BemecTBa 1 XUMUYECKHE 17.11.2023
peaKIum»

21 Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucinopox — 93.11.2023
AIIEMEHT U MPOCTOE BemecTBo. O30H

99 Ou3nyecKkue U XUMUYECKHE CBOMCTBA KUCIOpoAa (peaKkiuu 94.11.2023
okucieHus, ropeaue). [lonstue o0 okcunax

23 Crioco0sblI MOTy9eHUs KHCIIOpO/ia B JTA00paTOPUHU U 30.11.2023
NPOMBIIIIICHHOCTH. [IpuMenenune kucmopoaa
TennoBoii 3 PeKT XUMUIECKOI peaKIuu, IOHITHE O

24 TEPMOXUMHYECKOM ypaBHEHUH, 9K30- U IHIOTEPMUUYECKUX 01.12.2023
peaKIusIX

o5 TomnuBo (He(dTh, yroib U MeTaH). 3arpsi3HEHHE BO3/1yXa, 07.12.2023
CHOCOOBI €ro Mpe1oTBpaIeHUs

26 [IpakTrueckas padora Ne 3 HOUTGMG «[Tonyuenue u cobupanue 08.12.2023
KHCJIOPO/a, U3yYeHHE ero CBOMCTBY»

97 Bomopox — snemeHT u pocToe BemecTBo. HaxoxaeHue B 14.12.2023
pUpoze

98 duznyeckue U XUMUIECKHe CBOMCTBa Bojopoaa. [Ipumenenue 15.12.2023
BOJIOpOJIA

29 [ToHsITHE O KUCIIOTaX U COJISX 21.12.2023

30 CriocoOsbI oTydeHus BOAOPOa B TaOOpaTopuu 28.12.2023

31 [Tpaktrueckas padota Ne 4 o teme «llomydenue u cobupanue 11.01.2024




BOJIOPOJia, U3YYEHHE €r0 CBOMCTBY

32 MoutsipHbIii 00bEM Ta30B. 3aK0OH ABOTaJIpO 1 12.01.2024
Brruucinenus o0bEMa, KOJIHYECTBA BEIESCTBA ra3a IIo €ro

33 R 1 18.01.2024
U3BECTHOMY KOJIMYECTBY BEUIECTBA MM 00BEMY
Boruncnenus 005EMOB ra3oB 10 YPaBHEHUIO PEAKIIUU HA

34 . YPABHEHITO petiet 1 19.01.2024
OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUH ra30B

35 Ddusnyeckre 1 XUMUUYECKHUE CBOIICTBA BOIBI 25.01.2024

36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOpPAX 26.01.2024
Bopna xak pactBoputens. HachlllieHHbIC U HEHACBIIIICHHBIC

37 e ICAE pACTROD " H 1 01.02.2024
pacTBOpbl. MaccoBast 107151 BELIECTBA B PaCTBOPE
[TpakTuueckas pabota Ne 5 mo reme «IIpurorosnenue

38 PacTBOPOB ¢ ONPENEIEHHON MAaCCOBOM JIOJIEH pacTBOPEHHOTO 1 02.02.2024
BEIIICCTBAY
KonTponsnas padora Ne2 no teme «Kucnopon. Bomopoz.

39 P P PO BOIOP 1 08.02.2024
Boma»

40 Oxcuppl: cocTas, KiaccupUKalys, HOMEHKIaTypa 1 09.02.2024
[TomyueHnue 1 XUMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

a1 1 1 15.02.2024
aM(pOTEpPHBIX OKCHJIOB

42 OcHoBaHusI: cOCTaB, KiIaccuuKaius, HOMEHKIaTypa 1 16.02.2024

43 [TosryueHne 1 XUMHUYECKUE CBONCTBA OCHOBAaHUI 1 22.02.2024

44 Kucnotsr: coctas, knaccudukaiiysi, HOMEHKIaTypa 1 29.02.2024

45 [Tonydyenne u XUMHUUYECKHE CBOMCTBA KUCIIOT 1 01.03.2024
Couu (cpemHue): HOMEHKIIATypa, COCOOBI MOTyYSHHSI

46 (cpenme): | P YHCHI, 1 07.03.2024
XUMHUYECKHE CBOHCTBA
[Ipaktudeckas padora Ne 6. Pemenue skcnepuMeHTalIbHBIX

47 3aa4 1o TeMe «OCHOBHBIE KJIACChl HEOPTAHHMYECKUX 1 14.03.2024

COECTUHEHUI)




I'enernueckas cBI3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX

48 . 1 15.03.2024
COEIMHEHU N

49 O060011IeHre U cucTeMaTU3alus 3HAaHUN 1 21.03.2024

50 Kontponbnas padora Ne3 novT"eMe "OCHOBHBIE KJIACCHI 1 99 03.2024
HEOPraHMYECKUX COCAMHEHUN

51 [TepBbIe MOMBITKY KIACCU(PUKAITUN XUMAYECKUX FIIEMEHTOB. 1 04.04.2024
[ToHsiTHE O TPYIIAX CXOIHBIX IIEMEHTOB

59 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema 1 05.04.2024
xumuueckux asemenToB J{. . Meneneera

53 [Tepuompl, TPyYIIIBI, MOATPYIIIBI 11.04.2024

54 Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl 12.04.2024

55 CtpoeHnue 3J'IeK:1:p0HHBIX 000JI04€K aTOMOB 3JIEMEHTOB 1 18.04.2024
[Tepnoguueckon cucremsl JI. 1. MenaeneeBa

56 XapaKTepI/ICTI/IKVa XHUMHYECKOTO 3JIEMEHTA T10 €T0 MOJIOKEHHIO B 1 10.04.2024
ITepuonnueckont cucreme . 1. Menneneera
3nauenue [lepuonnyeckoro 3aKoHa Jisl pa3BUTUS HAYKU U

57 npaktuku. J{. 1. MenpaeneeB — y4€Hblii, memaror u 1 25.04.2024
TpaXKTaHUH

58 DNEKTPOOTPULIATEIBHOCTh ATOMOB XUMUYECKUX YIEMEHTOB 1 26.04.2024

59 HonHas xuMuueckast CBsizb 1 02.05.2024

60 KoBanenTHast nosnsipHast XUMHYECKasi CBA3b 1 03.05.2024

61 KoBanenrtnas HenossipHasi XuMU4ecKast CBsI3b 1 10.05.2024

62 CreneHb OKUCIEHUS 1 16.05.2024

63 OKHCITUTEIIEHO-BOCCTAaHOBHTEIBHBIC PEAKITHH 1 17.05.2024

64 OKHUCIHUTENN U BOCCTAHOBUTEIN 1 22.05.2024

65 KonTtponbHas padora Ne4 no reme «CtpoeHue aTroma. 1 93.05.2024

XUMHYECKAs CBA3LY




66 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 24.05.2024
67 PesepBHbIil ypok. O000IICHIE M CHCTeMaTH3allus 3HAHUH 30.05.2024
68 PesepBHeIit ypok. O000IICHHE U CUCTEMATHU3AIIHS 3HAHHHA 31.05.2024

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KJIACC

KoanyecTBo 4acosB

Ne n/m Tema ypoka JaTa nzydyenus
Bceero

1 [Tepuoanueckuii 3akoH. [leproanueckas cucteMa XUMUYECKUX 1 05.09.2023
snementoB . . Menaeneena T
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB XUMUYECKUX

2 P ) 1 06.09.2023
3JIEMEHTOB MEPBHIX TPEX MEPUOIOB

3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIECTB 12.09.2023

4 Buapl XUMHUYECKOH CBS3M M THITHI KPUCTAJUTMYECKUX PEIIETOK 13.09.2023

5 KonTponbnas padora Nel no teme «IloBropenue u yriyodiaeHue 1 19.09.2023
3HaHMI OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca» R
Knaccudukarusa XuMHUECKHUX peaKIui 10 pa3InyHbIM

6 ¢ P P 1 20.09.2023
pU3HAKaM
IToHsATHE O CKOPOCTH XUMUYECKOU peakuuu. [lonsatue o

7 P P 1 26.09.2023
TOMOTEHHBIX U T€TePOTeHHBIX PEaKIUIX
[TonsiTHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIONINE HA

8 CKOPOCTh XUMHUYECKOU PEAKIIMH U MOJ0KEHUE XUMUIECKOTO 1 27.09.2023
paBHOBECHS

9 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIE PEAKITUHI 1 03.10.2023
Teopus snexkTponuTHUecKoi aucconuanuu. CUIbHbIC U

10 P P 1 04.10.2023
CITa0bI€ AIMEKTPOIIUTHI

11 Honnble ypaBHEHHsI peakluii 1 10.10.2023
XUMHUYECKUE CBOWCTBA KUCIOT U OCHOBAHUM B CBETE

12 . . 1 11.10.2023
MPEJICTaBICHUN 00 ANMEKTPOIUTUIECKON TUCCOITUAIITT
XHUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00

13 P 1 17.10.2023

BHGKTpOHHTH‘IeCKOﬁ Jucconruanumn




14 [lonsiTne o ruaponuse conei 18.10.2023

15 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI 24.10.2023
[Ipaktuueckas padora Ne 1. «PemieHne sKCriepruMEeHTaTbHBIX

16 P P P 25.10.2023
3a71a49»
KonTponpHas padora Ne2 mo Teme «IJIEKTPOIUTHYECKAS

17 P P P 07.11.2023
JUcconuanus. XUMHYECKHE PEaKIIui B PACTBOPAX»
OO01mast XxapaKTepUCTHKA raJIOTEHOB. XMMHUYECKHE CBOMCTBA HA

18 Parrep 08.11.2023
npuUMepe XJopa
Xnoposogopoa. CoistHast KUCIIOTa, XHMHYECKUE CBOMCTBA,

19 POBOAOP 14.11.2023
NOJTy4YCHHUE, IPUMEHEHHE
[IpakTudeckas padora Ne 2 mo Teme «llomyuenue constHOU

20 P pabora 2 2 v 15.11.2023
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
Bbrunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIIUN, €CITH

21 7P P 21.11.2023
OJIMH U3 PEareHTOB JIaH B U30BITKE

22 OO6mas xapakTepucTuka 3J1eMeHTOB VIA-Tpynibl 22.11.2023
AnnotponHbie Monudukanuu cepbl. HaxoxaeHue cepbl u eé

23 - ¢ P . P 28.11.2023
COCTMHEHUH B MPUPOJIC. XUMUUICCKUE CBOWCTBA CEPHI

24 CepoBoaopoi, cTpoeHue, (Pu3nuecKue U XUMUYECKHE CBOMCTBA 29.11.2023
Oxcupel cepbl. CepHas KUCIIOTa, GU3HUSCKHAC U XUMUICCKUE

25 BT GEPEL 2EP ¢ 05.12.2023
CBOICTBa, TPUMCHCHHE
XVUMHYECKUE PeaKIlui, JIekKallle B OCHOBE TPOMBINIIICHHOTO

26 croco0a Moy4eHUs CEpHON KUCTOThI. XUMUYECKOE 06.12.2023
3arpsi3HEHUE OKPYIKAIOMIEH Cpeibl COSTUHESHUSMU CEePBI

27 Brruncnenne MaccoBoil 10711 BBIXO/A MTPOAYKTA PEAKLIUU 12.12.2023
OO61mas xapakTepucTHKa 3JeMeHTOB VA-Tpynnbl. A30T,

28 pacnpocTpaHeHue B IpUpoe, GU3nIecKkre U XUMHIECKUE 13.12.2023

CBOMCTBA




AMMHaK, ero Gu3nvecKrue 1 XMMUYECKHE CBOWCTBA,

29 19.12.2023
MOJIyYCHHUE ¥ PUMEHEHUE
IIpaxTuueckas padora Ne 3 o teme «Iloayuenne aMmuaka,

30 P pad i 20.12.2023
W3YYCHHUE €T0 CBOWCTBY

31 A3o0THas Kuca0Ta, €€ GU3NIECKUe U XMMHUYECKHUE CBOMCTBA 27.12.2023
Hcnonb30BaHre HUTPATOB U COJICH aMMOHHUS B KQUeCTBE

32 MUHEPATBHBIX YI0OpSHH. XUMHUISCKOE 3arpsi3HEHUE 28.12.2023
OKpYKalolIel Cpeibl COSAMHEHUSIMH a30Ta
dochop. Oxcun dpochopa (V) u pochopHas KuciIoTa,

33 dop docopa (V) u dochop 09.01.2024
du3HYeCKre M XUMUICCKUE CBOMCTBA, MTOTYICHHE
Hcnonb3oBanne ¢pocdaToB B KaUueCTBE MUHEPAIBHBIX

34 Batue gocd g P 10.01.2024
ynoOpeHui. 3arpsi3sHeHne NpupoaHoi cpensl hocharamu
Vraepon, pacrpocTpaHeHHe B IPUPOE, GU3HIECKHE U

35 POJ, pacipoetp pupoxe; 16.01.2024
XUMHUYECKHE CBOMCTBA
Oxkcuipl yriaepoa, ux (pu3uveckre u XUMHIECKHAE CBOMCTBA.

36 DKooTHYecKre MpoOIeMbl, CBS3aHHBIE C OKCHIOM YTIIepo/ia 17.01.2024
(V)

37 YronnHasg KHCI0Ta U €€ COIn 23.01.2024
IIpaxTueckas padora Ne 4 o Teme "IlonydeHne yrieKuciioro

38 P P YACHHE YT 24.01.2024
ra3a. KauectBeHHas peakius Ha KapOOHAT-UOH
IlepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KakK O

39 P P 30.01.2024
COCJTMHEHUSX YTIIepoaa

40 Kpemnuii u ero coennuenus 31.01.2024
IIpakTuyeckas padora Ne 5. PelreHue dKcrepuMeHTaIbHBIX

41 P b ) P 06.02.2024
3a/1a4 1o TeMe «BakHenIre HeMeTalIbl M X COETMHEHUS
Konrponsnas pabora Ne3 o reme «BakHeliine HeMETAIIbI U

42 P P 07.02.2024
UX COEIUHEHUS

43 OO0m1as XxapakTepruCcTUKa XUMHYECKHX AJIEMEHTOB — METaJIOB. 13.02.2024




Mertaminueckasi CBA3b U METANIMYECKAsi KPUCTAIIINYECKAsT
pemérka. @uU3nM4ecKre CBONCTBA METAIOB

XHMHYECKUE CBOWCTBA METAIIIIOB. DJIEKTPOXUMHUUECKHUM s

44 . 1 14.02.2024
HANPSDKEHUH METaJIOB
OO6mue cnocoOs! momydeHus MetauioB. CrutaBel. BeraucieHus
45 10 YPaBHEHUSIM XUMHYECKUX PEaKIUi, €CIIM OJIMH U3 1 20.02.2024
peareHTOB COACPIKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METALIOB 1 21.02.2024
47 [[{emounbie METAIITBI 1 27.02.2024
48 OKCHUJIBI U TUAPOKCHUIBI HATPUS U KAJIUS 1 28.02.2024
49 [llenouHO3eMeTbHBIC METAIIIBI — KAJTBIIMK U MarHuu 1 05.03.2024
50 Baxneime coeqMHEHUS KaJIbLIUI 1 06.03.2024
51 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 12.03.2024
52 JKéctkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1 13.03.2024
53 HpaKTquf:Kaﬂ paboTta J'\f'g 6 o reme "YKEcTKOCTH BOMIBI U 1 19.03.2024
METOJTBI €€ YCTPaHCHHUS
54 AMOMUHUN 1 20.03.2024
55 AmMdoTepHbIe CBOMCTBA OKCH/IA U THIPOKCUIA 1 02.04.2024
56 Keneso 1 03.04.2024
57 Oxcupl, runpokcupl u coiu xenesa (1) u sxxenesa (1) 1 09.04.2024
58 O0001eHne 1 cUCTEMaTU3AINS 3HAHUI 1 10.04.2024
59 [IpakTuueckas pabora Jil’g 7. Perenne sKcriepuMEeHTATbHBIX 1 16.04.2024
3a/1a4 1o Teme «BaxkHei1e MeTamIbl U UX COSTUHEHUS
Berarcnenus o ypaBHEHUSIM XHMHUYSCKHAX PEAKIIAN, €CIT
60 OJIMH U3 PEareHTOB JIaH B U30BITKE WM COACPKHUT IMTPUMECH. 1 17.04.2024
Brrurcnenus MaccoBoi 101 BBIXOJIa MPOJIYKTa peaKiuu
61 O0001IeHre U cUCTEMATU3ALNS 3HAHUI 1 23.04.2024




KonTtponpHas padora Ne4 mo Teme «BaxHewme MeTaibl 1

62 1 24.04.2024
UX COCTUHCHUSD)
63 BemecTBa 1 Marepualibl B MIOBCEAHEBHOW KU3HU YEJIOBEKa 1 30.04.2024
64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOMICH CpeIbl 1 07.05.2024
65 Posib X¥MuM B penieHnH SKOJIOTHIECKUX MPOodIeM 1 08.05.2024
66 PesepBHbIil ypok. O000IICHIE ¥ CHCTeMaTH3allus 3HAHUH 1 14.05.2024
67 Peseprublii ypok. O000IIEHNE U CUCTEMAaTH3AIMsI 3HAHU I 1 15.05.2024
68 PesepBHblit ypok. O60011I€HHE U CHCTeMAaTU3alus 3HAaHHHA 1 21.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







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

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne
I'.E.Pym3utuc @.I".®enpaman Xumus 8 Kiacc

I'.E.Pyn3utuc ®@.I".®enpaman Xumus 9 kiacc

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
[Toypounble pazpabOTKH 10 XUMHUH 8-9 KIaccoB
I"a6puensu O.C.

ABTtOp- coctaButenb M.FO.I'opkoBeHKO

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
bu6morexa IIOK

https://m.edsoo.ru/ff0d210e






