MUWHHUCTEPCTBO NPOCBEIEHUS POCCUIMCKOM ®EJIEPAIIIN
MYHUIIMITAJIBHOE OBHIEOBPA3OBATEJIBHOE YUPEX/JIEHUE
«'MMHA3UA-ITKOJIA C.UBAHTEEBKA

CAPATOBCKOM OBJIACTN»
PACCMOTPEHO COI'TACOBAHO YTBEPXXJIEHO
i
OOpa3oBarenbHbIN LEHTp 3aMecTUTeNb AupekTopa Ju FPIMHEL% ’
1I€JarOroB F’UMHA3 MK no YBP /. s 638 ‘?C:‘; \ //% e
/ »2 ‘j_“/i' "'/:_/'}/” : > X V g
. - ‘ agoa H.B
l" - S i /.) ~"’ / ) (',’, o
[ z/?’ﬁ-ﬂ‘ '/ dellil il Caxnosa A. gt 29
7 /' / @)
Bopoacrosa VB, oT «29» aBrycra 2023r.
[Iporokon Nel ot «29»
aBrycra 2023r.
MYHULUWUTTANIBHOE MoanucaHo undposon
OELU,EOEPA?)OBATE”IDHOE noanncoto: MYHULIMMAJIBHOE
OBLLEOBPA3OBATE/IbHOE
YLIPE}KD-EHME YUYPEXAEHWE "TUMHA3UA-
TMMHA3NA- LWKOMA CMBAHTEEBKA

LUKONA C.ABAHTEEBKA CAPATOBCKOW OBJIACTU"

CAPATOBCKOWV OBNTACTU" Lata:2023.08.29 15:46:39
+04'00'

PABOYAA ITIPOI'PAMMA

(Unentndukanuonnsiii Homep 460907)

y4eOHOro npeaMera « XumMusi»

17151 oOydaronmxcs 8—9 kmaccoB

UBanteeBka 2023



HOACHUTEJIbBHASA 3AIINCKA

[IporpaMma 10 XMMHUHM Ha YPOBHE OCHOBHOTO 00I1I1ero o0Opa3oBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHWUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3zoBaTeIbLHOM MPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa3oBaHMsl, TIPECTABICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBE (QenepalibHOM pabouell MPOrpaMMBI
BOCITUTAHHS U ¢ Y4ETOM KOHIICIIIIUN TPENOJaBaHusl yIeOHOTO TpeaMeTa « XUMHsD)
B 00pa3oBaTeNbHBIX OpTaHm3anusax Poccuiickoit denepanun.

[IporpaMma 1o XuMuM Ja€T TMPEACTABICHHE O IEIX, OOIIEH CTpaTeruu
oOyJeHMs, BOCIUTAHHWS W Pa3BHTUSA OOYYAMOIMUXCS CpPEICTBAMH YUEOHOTO
peIMera, YCTaHABIMBACT  OO0s3aTEIbHOE  MPEIMETHOE  COoNepIKaHue,
nmpeaycMaTpyuBaeT pacupene/ieHue ero Mo KiaccaM W CTPYKTypHPOBaHHUE TIO
pazjenaM W TeMaM TNpOTpaMMbl IO XUMHUH, OTPEACNseT KOJMYECTBEHHBIC U
Ka4eCTBEHHBIC XapaKTepUCTUKU COJIep KaHus, PEKOMEHTyEMYIO
MOCJIEIOBATEIbHOCTh ~M3YYEHUS! XUMHUA C Y4ETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBA3€H, JIOTUKM y4eOHOTO  MpoIliecca, BO3PACTHBIX
OCOOCHHOCTEH OOyJaroImuxcs, OMpeAeIIeT BO3MOKHOCTH TpeaMera I
peanm3anuu TpeOOBaHWM K pe3yIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOM
MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKXke TPEOOBaHHM K
pe3ynbTataMm 0O0y4deHHs] XUMHUU Ha YPOBHE 1IeJIel M3yUeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB y4E€OHO-TIO3HABATEIILHOW JIEITEILHOCTH OOYYAOIIErocs TI0 OCBOEHHIO
y4eOHOTO COJIepIKaHMUS.

3HaHWEe XWMHH CJIYy)KUT OCHOBOWM Uil (DOpMHUPOBAHUS MHPOBO33PEHUS
oOydJaromierocs, €ro npeacTaBiIeHUH O MaTepUaIbHOM EIMHCTBE MHPA, BAKHYIO
poib WrparoT (OpMHUpYyEMbIe XHMHUEH MpPEICTaBICHUS O B3aWMOIIPEBPAICHUIX
DHEPTUU U 00 DSBOJIIOIIMU BEIIECTB B MPHUPOAE, O MyTIX PEIICHUS TIOO0ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBON M SKOJOTHUECKOI 0€30T1acCHOCTH, PO OJIEM 3paBOOXPAHCHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peav3aliii  BO3MOXKHOCTEH  JIUII  CaAMOPa3BUTHA U
dbopmMupoBaHUS KyJIbTYpPbI JMYHOCTH, €€ 001IeH 1 PYHKIIMOHATBHOU TPaMOTHOCTH,

BHOCUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS W TBOPUYECKHUX CITOCOOHOCTEH
0oOydJaronmxcsi, HABBIKOB WX CAMOCTOSTEIILHOW Y4EOHOW JesSTEbHOCTH,
OKCIIEPUMEHTAIILHBIX M HWCCJCIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX KaK B
MOBCETHEBHOM )KM3HU, TaK U B MPO(PecCuoHATLHOH IS TeThHOCTH;

3HAKOMHUT CO CHCHU(PUKONW HAYIHOTO MBIIUICHHUS, 3aKJIQJbIBaCT OCHOBBI
IIEJIOCTHOTO B3IJISA/1a HA €IMHCTBO MPHUPOJILI U YEIOBEKA, BIISIETCS OTBETCTBEHHBIM

OTallOM B (I)OpMI/IpOBaHI/II/I GCTGCTBGHHO--HaquOﬁ IrpaMOTHOCTH 06yLIaI-OHII/IXC$I;
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CIocoOCcTBYeT (HOPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO -
-HAYYHBIM 3HAHUSM, K IIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ] B SKOJOTHYECKOE
oOpa3zoBaHue 00yJaroIHXCSI.

JlanHple HampaBlieHUS B OOYYEHHHM XUMHH OOECTICYMBAIOTCS CHEIUPUKON
colepX aHusi  ydeOHOro  TpeaMeTa, KOTOpPBIM  SIBISIETCA  MEJarorudecKu
aJlanTUPOBAHHBIM OTPAXKEHUEM 0a30BOM HAYKH XMMUU HA OMPEICIEHHOM dTare e
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00IIEro 00Opa3oBaHus OPUEHTHUPOBAH HA
OCBOCHUE OOYJarOUMMUCS CUCTEMbl TMEPBOHAYAIBHBIX TOHATUN XHMHH, OCHOB
HEOPraHMYECKOW XMMHUHA M HEKOTOPBIX OTHAEIbHBIX 3HAYUMbBIX MOHITUH
OPraHNYeCKO XUMHH.

CtpykTypa coaepikaHusi MpOrpaMMbl MO XUMHUHM CPOpMHUpOBaHa HAa OCHOBE
CHCTEMHOTO Tojxoaa K €€ m3ydeHuro. Coliep:KaHUE CKIIAJbIBACTCS W3 CHUCTEMBbI
MOHSATHUM O XUMHUYECKOM BJIEMEHTE M BEIIECTBE U CUCTEMbI TIOHITUIA O XUMUYECKOM
peakiuu. O0€ OSTU CHCTEMbl CTPYKTYpPHO OPraHW30BaHbl MO MPUHIUITY
MOCJIEIOBATELHOIO Pa3BUTHUSI 3HAHUM HA OCHOBE TEOPETHUECKUX MPEJCTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'0 €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona /1. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMW,

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBS3H;

— TPEACTABIICHUNA 00 AJIEKTPOJMTUYECKOM JUCCOIMAIIMM BEHIECTB B
pacTBOpax.

TeopeTnueckue 3HAHUST PACCMATPUBAIOTCI HA OCHOBE AMIIMPHYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MMOCJEIOBATEIBHO OT OJHOTO
YPOBHS K JpPYroMy, BBINOJIHSASA (YHKIUA OOBSCHEHUS W MPOTHO3UPOBAHMUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEW MPAKTUYECKOrO MPUMEHEHUS W TOJyYECHUS
M3y4acMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XUMHM  CHOCOOCTBYeT  (OPMUPOBAHUIO
MPEJCTABIICHUS] O XUMUYECKOW COCTABJISIIONICH HAYYHOW KapTHHBI MUPA B JIOTHKE
€€ CHCTEMHOW MPHUPOJbl, IEHHOCTHOIO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
METOJIaM TIO3HaHUSl B Hayke. M3ydeHue XUMHUM MPOUCXOAUT C IPHUBJICYECHHEM
3HAHUM U3 paHee H3YUYEHHBIX YUEOHBIX MpeaMeToB: «OKpyXKaloImidi MUp»,
«buonorus. S—7knacce» u «Pu3uka. 7 Kiacc.

[Ipy wu3ydYeHUM XUMUU MPOUCXOJUT (HOPMHUPOBAHHWE 3HAHUA OCHOB
XUMUYECKON HayKu Kak 00JIaCTHM COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTHYECKOM
JIEATEIIbHOCTH 4YE€JIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJbTYpHI.
3agadya y4yeOHOTO MpeameTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XHMHYECKUX
3HAHUN — BOKHEUIMX (haKTOB, MOHSATUMN, 3aKOHOB U TEOPETHUYECKUX TOJI0KEHUH,
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JOCTYIHBIX O00OOIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B
OpUOOIIEHNM K Hay4YHbIM METOJaM TO3HAHUS TPU M3YUYEHUH BELIECTB U
XUMUYECKUX peaklni, B (POPMUPOBAHUU M PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIIe0BATENbCKOM
NeSITEeTbHOCTH, OCBOCHHUM TMpaBHJI OE30MacHOr0 OOpalleHusi C BEIIeCTBaMHU B
MTOBCEIHEBHOM KU3HHU.

[Ipn M3y4eHNMH XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3OBaHUS BAKHOE
3HaYEHHe MPUOOPENH TaKue EH, Kak:

— (QopMHpOBaHHE WHTEUICKTYAIbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUI0, COTPYIHUUECTBY, CAMOCTOSITEIbHOMY NPHHATHIO PEIICHUH,
CIIOCOOHOI aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCJIOBUSM KHU3HU;

— HampaBlICHHOCT, OOy4eHHS] HA CHUCTEMAaTU4YeCKOoe MPHUOOIICHHE
oOydJaronmxcsi K CaMOCTOSITENIbHON TI03HABATENILHOW NEATEIILHOCTH, HAayYHBIM
METOJIaM TO3HaHUs, (HOPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMWH,

— obecmicueHne yCI0BUM, CITOCOOCTBYIOIMIMX MPUOOPETCHUIO 00yJaFOIIUMIICS
OTbITa Pa3HOOOPA3HOW JEATEIbHOCTH, TO3HAHUA W CaMOIO3HAHUS, KIIOYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIIETCHIIMH), MMEIOIMMX YHHBEPCAILHOE 3HAYCHHUE IS
Pa3IMIHBIX BUJOB JESTEIILHOCTH;

— QopmupoBanue o001l (YHKIMOHATHLHOM U E€CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM YHCJIE YMEHUH OOBSCHATh UM OILICHUBATh SIBJICHUS
OKpPY’KAIOILIETO MHpPa, WUCTOJB3YS 3HAHHUS M OTBIT, IMOJyYEHHbIE MPU H3YYCHUU
XUMUH, TPUMEHATh HMX MPU PEUICHUH MpoOJeM B TMOBCETHEBHON XKIBHH U
TPYAOBOU NEATENBHOCTH;

— (QopmupoBaHHEe Yy OOYYArOIIUXCS T'yMaHUCTHUYECKUX OTHOIICHHIA,
NOHUMAHUS IICHHOCTH XWMUYECKUX 3HAHUW i1 BBIPAOOTKU DKOJOTHYECKU
LEJIECOO0Pa3HOr0 MOBEAEHUS B OBITY WU TPYAOBOM JEATENLHOCTH B IENSAX
COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH IPUPOJHOUN CPEIBI;

— pa3BUTHE MOTHBAIMA K OOYYCHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M
CAMOBOCTIMITAHMIO HAa OCHOBE YCBOCHMSI OOIIEYETIOBEYECKMX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpoQMIIsi M HANPaBICHHOCTH IaTbHEUIIIErO
00y4eHus.

OO6mee 4YMCIIO YacoB, OTBEAEHHBIX [JII M3YYCHHMsS] XHMHH Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2
yaca B HeJleqo), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COAEP>KAHUE ObYUYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMHYECKHUE OHATUSA

IIpenmer xumuun. Posib XUMHUM B )KU3HU YEJIOBEKA. XUMUSA B CUCTEME HayK.
Tena u BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BeniecTB. [loHsSTHE 0 MeTodax IO3HAHUS B XUMHHU. UWCThIE BEIISCTBA M CMECH.
Cnoco0bI pa3ieneHus CMeCeH.

ATOMBI W MOJIEKYJIbl. XUMHYECKHE dJeMEHThl. CHMBOJIBI XHUMHUYECKUX
aneMeHTOB. [IpocThie U CII0KHBIE BENIECTBA. ATOMHO-MOJICKYJIIPHOE YUEHHE.

Xumudeckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHYECKHX DJIEMEHTOB.
3aK0OH TOCTOSHCTBA cocTaBa BemecTB. (OTHOcCUTEIbHAs aTOMHAs Macca.
OtHocuTeNnbHas MOJIEKyJsipHas Macca. MaccoBast JI0J1sl XUMUYECKOTO JIEMEHTA B
COCIMHCHHH.

KomuectBo BemectBa. Mosb. MosisipHast macca. B3anMOCBs3b KOJIMUECTBA,
MacChl W 4YHCJIa CTPYKTYPHBIX CIWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYCCKHUX COCTNHCHHM.

DU3NYECKUE U XUMUUECKUE SIBJICHUsA. XUMUYECKasl peakiusi U €€ MpU3HAKH.
3aKOH COXpaHEHHUs MacChl BEIMIeCTB. XMMHYECKHE ypaBHeHHS. Kmaccudbuxarms
XUMUYECKUX peaKiuii (COeTUHEHNS, Pa3JI0KEHHUs, 3aMEICHHsI, 0OMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCYJI0H, TpaBUjIaMHu paboOThl B JJabOpaToOpuu U
npuéMaMu OOpaIeHus ¢ JadopaTOpHBIM 000pYyIOBaHHUEM, H3YICHHUE U OTHCAHUC
(GU3UYECKUX CBOMCTB 0Opa3OB HEOPTaHWYECKHX BEIISCTB, HAOIOICHUC
bu3ndecknux (IUIaBJCHHE BOCKA, TasHHUE JIbJa, pacCTHpPaHHE caxapa B CTYIIKE,
KUIICHUE M KOHJEHCAIMS BOJAbI) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEHOM TPOBOJIOKH, B3aMMOJICUCTBHE MeJla C KHCJIOTOM) SIBJICHUM, HAOMIOACHUE U
OIMCaHue IPU3HAKOB MPOTEKaHUs XMMHYECKUX peakiui (pasyioKeHHe caxapa,
B3aMMOJICICTBUE CEPHOM KHCIJIOTHI C XJIOPHUAOM Oapusi, pa3yioKEHUE THAPOKCHIA
menu (1) mpu HarpeBaHwum, B3aMMOACHCTBHUE XKese3a ¢ pacTBopoM coim menu (11),
U3y4deHHe CIOCOOOB pa3/IelieHUs] CMECEH: ¢ MOMOIIbI0 MarHura, (PriIbTpOBaHHUE,
BBINTAPUBAHKE, JUCTIWUIALNS, XpoMaTrorpadusi, MpoBeIeHUEe OYUCTKU MOBAPEHHOU
CONMM, HAOMIOJIECHWE W  OIMCAaHUE  PE3YJbTaTOB  TNPOBEACHUS  OIIbITA,
WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacCChl, CO3/IAHUE MOJEJICH MOJIEKYII
(IIapoCTEepKHEBBIX).

BaxuHeime npeacTaBuTe/ M HEOPraHMYECKUX BeILECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — 3ieMeHT U mpocToe
BellecTBO. HaxoskneHwe Kuciopoga B NpUpojie, (PU3MYECKUE U XUMUYECKHUE

ceoiictBa (peakuuu ropenus). Oxcuapl. I[lpumenenune kuciopoga. CriocoObl
5
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NOJIyYEHUSI KHUCJIOpoJa B Jladoparopyv W MPOMBINUIEHHOCTU. KpyroBopot
Kucaopoza B npupoe. O30H — autoTpoIHas MOAU(UKAIUS KHCIOPOIa.

TennoBoit 3¢ddexT XUMUYECKON peakiu, TePMOXMMHUYECKHE YpaBHEHUS,
DK30- U DHIOTEPMUYECKHE peakiuu. TOIUIMBO: Yrojlb U METaH. 3arps3HEHue
BO3/1yXa, yCUJIEHHE apHUKOBOT0 3(hekTa, pa3pylieHue 030HOBOTO CJIOS.

Bomopon — snemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupone, (QuU3MUECKHMEe W XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
noxy4yeHus. Kuciaorsl u conm.

MosipHbIil 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM YPAaBHEHUSM.

dusnyeckue CcBOWCTBA BOAbBL Boma kak pacTBopuTens. PacTBOpSL.
HacplmieHHbIE M HEHACBIILIEHHBIE PACTBOPBI. PAacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOPE. XUMUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Posb pacTBOpoB B NpUpOAE M B )KU3HU 4elOBeKa. KpyroBopoT Bojbl B MPUPO/IE.
3arpsi3HeHue NpUPOAHBIX BOJI. OXpaHau OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus nHeopranmdeckux coeanHeHuid. Oxcunpl. Kiaccuduxarnms
OKCHIOB:  coJieoOpasyromme  (OCHOBHBIE,  KHCJIOTHbIE, aM(OTEpHBIE) H
HecosieoOpasyronme. Homenknarypa okcuaoB. Duznyueckue M XUMHYECKHUE
cBoicTBa OKCUAO0B. [losmyuenne okcuaos.

OcnoBanus. Knaccudukaiuss OCHOBaHMM: IIEJIOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBanuil. PHU3NUECKME M XMMHYECKUE CBOMCTBA
ocHoBaHuu. [lonyuenune ocHOBaHUM.

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kucioT. duszndeckue u
XUMHUYECKHE CBOMCTBA KHUCJOT. Psn aktuBHOocTH MetawioB H. H. bekerosa.
Ilonyyenne KucIor.

Comu. Homenknarypa coneil. Ouznyeckne U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnyeckas CBSI3b MEXKY KIIACCAMHU HEOPTraHUYECKHUX COEIUHEHUN.

Xumuueckuit IKcnepumenm:

KaYECTBEHHOE OMPENEIIEHUE COJAEPHKaHUA KUCIIOPO1a B BO3yXe, MOJyUYECHHE,
coOuMpaHue, paclo3HAaBaHUE M W3YUYEHHUE CBOMCTB KHUCJOPOJa, HaOJoneHue
B3aMMOJICMCTBHS BEIIECTB C KHUCJIOPOAOM M YCJOBHS BO3HHUKHOBEHHS U
npeKpamieHus TopeHus (moXkapa), O3HAKOMJICHHE C O00pa3llaMd OKCHUIOB U
OTNHMCaHUE WX CBOMCTB, TMOJy4YeHHE, COOMpaHHWe, pACTOo3HABAHUE U U3YdEHHUE
CBOMCTB Bojoponaa (ropenue), B3ammMojeiicTBre Bogopoaa ¢ okcumom menu (11)
(BO3MOYKHO WCIIOJIb30BAaHHUE BHICOMATEPHUAIIOB), HA0IOIeHNE 00pa3IlioB BEIECTB
KOJMYECTBOM | MoOJIb, UCCIEOBAaHHME OCOOEHHOCTEH pPacTBOPEHMS BEILECTB C
Pa3JIMYHOM PACTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHON
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJICVCTBHUE BOJIbI C METAJUIAMU

6



(HaTpueM ©W  KajgblieM) (BO3MOYHO HCIMOJIb30BAaHME  BUEOMAaTEpUAIIOB),
UCCJIEIOBaHWE OO0pa3lioB HEOPTaHWYeCKMX BEIECTB Pa3IUYHBIX  KIJIACCOB,
HaAOJIIOJICHUE U3MEHEHUsI OKPACKU MHJIMKATOPOB B pacTBOpax KUCJOT U ILENOYEH,
u3ydeHue B3aumojeictBus okcupa menu (1) ¢ pactBopoM CepHOUM KHUCIIOTHI,
KHCJIOT C METaUlaMH, pPEaKUWMd HEUTpaM3aluy, NOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHWM, BBITECHEHUE OJHOIO0 METAUla JAPYIMM M3 PacTBOpPa COJIM, PEIICHUE
DKCHEPUMEHTAIBHBIX 3aad 10 TeMe «BaxHeumme Kiacchl HEOPraHWYeCKUX
COEIMHEHUI.

Iepuoanyeckuit 3akoH u Ilepuomumyeckass cucTeMa XMMHYECKHX
ytemeHnToB JI. W. MenneineeBa. CtpoeHne aToMOB. XHMHYECKAs] CBS3b.
OxHCIAUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[lepBble MOMBITKM KIAaCCU(PUKAUUU XUMHUYECKUX 3yeMeHTOB. [lonsatue o
IpYIIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE M IIEJIOYHO3EMENbHBIE METAILIbL,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00Pa3ytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUJIBI.

[lepnoanueckuii 3akoH. lleproauueckas cuctema XUMUYECKHUX DJIEMEHTOB /.
N.  MenpneneeBa.  KopoTkomepuonHas U JJIMHHONEpUOAHAs  (OpPMBI
Ilepuoanyeckoit cucremsl xumMudeckux anemenToB . 1. Menneneesa. Ilepuonsl
U Tpynnbl. PU3WYECKHA CMBICH TOPSAKOBOIO HOMEpPA, HOMEPOB IEpUoAa H
CPYIIIBI JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX saep. M3oTomnbl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX  000J04YeK aroMOB mepBbIX 20 XMMHUYECKUX DIIEMEHTOB
Ilepuonnueckoinr cuctembl [[. M. MenzaeneeBa. XapakTepucTUKa XUMUYECKOIO
3JIEMEHTA 110 €ro noJjoxenuto B [lepunognueckoit cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTA M3MEHEHUsl paJhyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPYIIIIaM U IEPUOAaM.

3nauenue lleprnognueckoro 3axkoHa u [leproauaeckoil CUCTEMBI XUMUAY ECKUX
AJIEMEHTOB JUIA pa3BUTHA Hayku U npaktuku. J[. WM. MenneneeB — y4€Hbld U
rpakIaHVH.

Xumuyeckass cBi3b. KoBaneHTHast (MojisipHasi M HEMOJISIpHAsA) CBSI3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKHUX AIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okuciieHUs.  OKHUCIUTEILHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Ipouecchl OKUCTIEHUS U BOCCTAHOBJIECHHS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuiit IKCnepumenm:

u3ydeHrue oOpasloB BEIIECTB METAUIOB M HEMETAUIOB, B3aMMOCHCTBHE
TUAPOKCUAA LMHKA C PacTBOPAMM KHCJIOT M ILENOYEH, IMPOBEIECHHE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPBI  OKHUCJIMTEIbHO-BOCCTAHOBUTENBHBIX — PEaKUUi
(ropeHwue, peakium pa3aoKeHus, COSTUHEHUS ).



Mesxcnpeomemmuuwie céa3u

Peanu3zanus MEXNpeAMETHBIX CBSI3€W NpPU M3YYEHUM XMMHHM B 8 Kiacce
OCYIIECTBJSIETCS. 4Y€pe3 HCIOJb30BAHUE KaK OOIIMX eCTECTBEHHO--HAYYHbIX
IOHATHUM, TaK U TOHATHUM, SBIAIOIIMXCSA CUCTEMHBIMU JUJI1 OTAEIBbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOume ecTecTBEHHO--HAYYHbIEC MOHITHA: HAYUHBIM (PaKkT, TUNIOTE3d, TEOPUs,
3aKOH, aHalW3, CHUHTE3, Kilaccuukanus, TEPUOANYHOCTh, HAOIIIOJEHHUE,
DKCHEPUMEHT, MOIETUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEWTPOH, HOH, HYKIH],
M30TOIIBL, PAJUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUAN 3apsifl, BELIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, (PU3MUECKUE BEIWYUHBI, SIUHULIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE€3/1b1, COJHIIE.

buosnorus: porocuntes, npixanue, buocdepa.

['eorpadusi: armocdepa, rumpocdepa, MUHEpAIbl, TOPHBIE TOPO/IBI,
IIOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMUMHYECKas peaKUus

[lepnoanueckuii 3akoH. lleproanueckas cuctema XUMUYECKHUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHne aTtomMoB. 3aKOHOMEPHOCTM B W3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX INEPUOJIOB, KaIMsA, KaubUusd M HX
COCIMHEHUA B COOTBETCTBUM C IIOJIOKEHUEM OdJIeMEHTOB B Ilepuoanueckoi
CHCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemecTBa: BUAbI XMMHYECKOM CBSI3U. THIBI KPUCTAIDIMYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAUIMYECKON PELIETKU U
BHJ1a XUMHYECKOU CBS3H.

Knaccuduxanuss 1 HOMEHKIIaTypa HEOPTaHWYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BEUIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHUI, TEHETUYECKas CBSI3b HEO pPraHUY €CKUX BEILIECTB.

Knaccuduxaruss XuMudecKux peakiyii o pa3JIMuyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy Y4YacTBYIOUIMX B pEaKLUMU BEIIECTB, MO TEIUIOBOMY 3(]dekTy, 1o
U3MEHEHHUIO CTEMEHEH OKHUCJICHUS XMMUYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTam3aropa). DK30- U SHJIOTEPMHUUYECKUE PEAKIIUN, TEPMOXUMHYECKUE
YpaBHEHUS.

[lonsitue o ckopocTu xummdeckoil peakuuu. [lonstre 00 oOpaTUMbBIX U
HEOOpaTUMbIX XUMHUYECKHX peakiusax. [loHaThe 0 TOMOTeHHBIX M T€TEepPOTeHHBIX
peakuusax. [lonatue o karamuse. llonsatre o xumuyeckom paBHoBecuu. DakTopel,
BIIMAIOIIME HA CKOPOCTh XMMHUYECKOM PEAaKIMU M II0JIOKEHUE XUMHUYECKOIO
paBHOBECHS.



OKHCIIUTEILHO-BOCCTAHOBUTENBHBIE ~ PEAKLMU,  DJIEKTPOHHBIA  OajlaHC
OKHCJIUTENbHO-BOCCTAHOBUTEIIBHOM  PEaKLHUU. CocTaBrieHue  ypaBHEHMIA
OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C  KCIOJB30BAHMEM  METOAA
AIIEKTPOHHOTO OajaHca.

Teopust 31MEKTPOIMTUUECKON JUCCOLMALMU. DJIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHuW3M JUCCOLMALMU BEIIECTB C Pa3jJMYHBIMU BHIAMH
xuMu4eckoi cBa3u. Crenenp aucconuanuu. CUibHbIE U Cadble SIEKTPOJIUTHI.

Peakuny noHHOTO 0OMEHa. YCIIOBUS MPOTEKAaHUSI PEAKIMI MOHHOTO OOMEHa,
IIOJIHBIE W COKPAIIEHHBIE HMOHHBIE YpaBHEHMs peakiuil. CBOMCTBAa KHCIIOT,
OCHOBaHMA M COJIeM B CBETE IMPEACTABICHUNA OO0 3JIEKTPOJIUTUUYECKOM
nucconmanuu. KauectBeHHbIE peakiiuy Ha HOHBI. [loHATHE O TUIPOJIHU3E COJIEH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHUE C MOJEISIMU KPHUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BEUIECTB — METAJUIOB M HEMETAUIOB (rpadura M anmas3a), CJIOKHBIX BEUIECTB
(xJlopuaa HaTpusi), UCCICAOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOM peakuuu
OT BO3JEHCTBUS Pa3JIMUHBIX (PAKTOPOB, HCCIEAOBAHUE 3JIEKTPOIPOBOIHOCTHU
pacTBOPOB BELIECTB, Mpolecca JAUCCOLUMALMU KHUCJOT, LIEJIOYEed U COJIEU
(BO3MOKHO  HKCIIOJIb30BAHME BHACO MAaTEpHAJOB), TPOBEICHHUE OMbITOB,
WUIIOCTPUPYIOIIMX ~ TNPU3HAKKM  MNPOTEKaHWsT  pEakUMid  HOHHOrO  OOMeHa
(oOpa3oBaHMe oOcajaka, BbIJAENEHHE ra3za, o0Opa3oBaHHWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPUMEPBl  OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIMA
(ropeHue, peakluuy pa3jokKEeHHs, COCAUHEHUS ), pacIIO3HABAaHUE HEOPraHUYECKUX
BEIIECTB C I[OMOUIbIO KAUYEeCTBEHHBIX pPEAKUMHA HA HWOHBI, PELICHHE
DKCIEPUMEHTAIIbHBIX 3a/1a4.

HemeTanibl 1 X COeAMHEHMS

OO6mras xapakTepucTuka raigoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucyieHus. CTpoeHue W (u3NUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOreHOB. XMMHWYECKHME CBOMCTBA Ha IpUMEpPE XJopa
(B3aMMONIEHCTBUE C MeETaUIaMHM, HEMETaUlaMH, IIejdo4yaMu). XJIOPOBOJOPO.
CoJisiHasi KUCIIOTa, XUMUYECKUE CBOWCTBA, IMOJIy4€HHE, NpuUMeHeHue. JleicTBue
XJIOpa U XJIOPOBOAOPOJIA HA OPraHU3M 4YeJoBeKa. BakHeumme XJIOpuAbpl U HX
HaXOKJIEHUE B IPUPOJIE.

OO6mras xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTeneHu okuciieHus. CtpoeHne M (U3MUYECKHUEe CBOMCTBA
MPOCTBIX BEILIECTB — KUCJIOPOJIa U Cepbl. AJUTOTPOITHBIE MOAUGDUKAIIUU KUCIOPOIa
U cepbl. XUMHYECKHUE CBOWCTBa cepbl. CepoBOJOPOJ, CTpOEHUE, (U3UMIECKHUE U
XMUMHUYECKUE CBOMCTBA. OKCHIBI CEphl KaK MPEICTaBUTENN KUCIOTHBIX OKCHIOB.
CeprHas Kkuciota, (QUBUUECKHe W XHUMHYECKHE CBOMcTBa (0Omme Kak



NPENCTAaBUTENS KJlacca KUCJOT U crenuduueckue). XUMUYECKHE pPEeaKluH,
JeXxalpe B OCHOBE IMPOMBIIUIIEHHOTO CIOco0a MOMYy4YeHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KucaoThl. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs! PEaKus Ha
cynb(dar-non. Haxoxmenue cepbl U €€ COCAMHEHUW B TPUPOJIE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeapl COEAUHEHWSIMH Cepbl (KHCJIOTHBIE JIOXKIH,
3arps3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €r0 MPEOTBPAIICHUS.

OO6mas xapaktepucThka 31eMeHTOB VA-rpymmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCJIEHUSA. A30T, PaclpOCTpaHEHHE B MPHUPOJE,
du3nyeckue u XuMmuueckue cBoiicTBa. KpyroBopor azora B npupojie. AMMHAK, €ro
du3nyeckre 1 XMMHYECKUE CBOMCTBA, NOJTyueHue u npumenenue. Cosin aMMOHUS,
ux (pusmyeckue 1 XUMHUYECKHE CBOMCTBA, NpUMeHeHue. KauecTBeHHas peakuys Ha
MOHBbl aMMOHUS. A30THas KUCJIOTa, €€ MOJIydeHue, (PU3MUECKHEe U XUMHYECKHUE
cBoiicTBa (0OIIME KakK TMpPEACTaBUTENS Kiacca KUCJIOT W crenuduyueckue).
Hcnonb30BaHWE HUTPATOB W COJIEM aMMOHHMS B Kaue€CTBE MHHEpaIbHBIX
ynoOpeHnidi. XuMHUYECKO€E 3arps3HEHNE OKPYKAIOIIEH Cpe/ibl COGIUHEHUSIMU a30Ta
(KMCJOTHBIE JOXAM, 3arpsA3HEHUE BO3]yXa, MOUBbI M BOAoEMOB). Docdop,
auoTponHble Moaudukauu (ocdopa, PUBUUECKHE M XUMHUYECKHE CBOICTBA.
Oxkcun docdopa (V) u docdhopHas kucyiota, GU3MIECKUE U XUMUYECKHUE CBOMCTRA,
nosyuenue. Mcnonbs3oBanue pocdaroB B KaueCTBE MUHEPATBHBIX Y00pEHUIA.

OO6uras xapakrepuctuka 31eMeHTOB |VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHbl€  CTENEHU  OKHUCIEHMS.  YTJEepoHd,  aUIOTPOIHBIE
MoAu(UKalMK, pacnupocTpaHEeHHEe B TNpupoae, (U3MUECKHE U XUMHUYECKUE
cBoiicTBa. AacopOuusa. Kpyrosopot yriepona B npupone. Okcuasl yriepoja, ux
busznueckue u XUMHUYECKHME CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyUCHUE U TPUMEHEHHE. DJKOJIOTUUECKHE TMPOOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (1V), rumote3a T10o0aJILHOTO TMOTEIUICHUS KJIMMaTa, MapHUKOBBIN
s dekt. YroiabHas KUCIOTa U €€ COJu, UX (M3MIECKHEe M XUMUYECKHUE CBOICTRA,
noJiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanre kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauaabHbIE MOHITHSI 00 OpTaHUYECKUX BEIIECTBAX KaK O COECIUHEHUSIX
yraepoja (MeTaH, 3TaH, STWICH, alleTHIIEH, 3TaHOJI, TJIMLEPUH, YKCYCHAas KUCIIOTa).
[lpupoaHble MCTOUHHMKH YIJIEBOAOPOJOB (yrojb, NPUPOAHBIA Tra3, HedTh),
OPOAYKTHl UX TepepaboTku (OEH3WH), X POJIb B OBITY M MPOMBIILIICHHOCTH.
[lonsiTe 0 OMOJIOrMUECKH BaXKHBIX BEIIECTBAX: KUPaX, OCNKax, yrieBoIax — U UX
poIM B OKM3HM UeJOBeKa. MarepualibHOE€ €IWHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCANHEHUI.
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Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBONCTBA, MOJy4YCHUE W
npumeHenne. CoenvHeHUs KpemHHs B mpupoae. OOmme mpeacTaBieHus 00
okcune kpemuust (V) u xpemuueBoi kucnore. CwMKarhl, UX MCHOJIb30BaHUE B
OBITYy, B TIPOMBINUIEHHOCTH. BakHeilme cTpouTenbHbIe MaTepuaibl: KepamMHKa,
CTEKJIO, IIEMEHT, O0eToH, jkene300eToH. [IpobiemMbl 6€30macHOro MCTOJIB30BaAHUS
CTPOUTENIbHBIX MATEPUATIOB B MOBCEIHEBHOM )KU3HH.

Xumuueckuit IKcnepumenm:

n3ydeHre oOpa3loB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHON KHUCIIOTHI,
MIPOBE/ICHUE KaYECTBEHHBIX PEAKIMi HA XJIOPUI-UOHBI U HAOJIIOICHUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaKarouwme (QU3NIecKue M XHMHUYECKHUE CBOWCTBA
TaJOr€HOB M HMX COEJUWHEHUN (BO3MOKHO HCIIOJB30BAaHUE BHJIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJIOPUJOB (TJIOT€HHUJIOB), O3HAKOMJIEHHUE C
obpazuamMmu ceppl ©U €€  COCAMHEHUSIMH  (BO3MOXKHO  HCTIOJIb30BAaHUE
BUJIEOMATEpUAIOB), HAOJIOJICHUE TIpollecca OOyTJIMBaHUsI caxapa Mo/ AeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOM  KHUCJIOTHL, W3YUYCHHE XUMHUYECKHX CBOWCTB
pa30aBIEHHOM CEpHOM KHUCIIOTHI, TPOBEACHUE KAUECTBEHHOM peakiuu Ha Cyibdar-
MOH Y HaOJIIOJICHUE TMpU3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PUBUYECKUMHU
cBolicTBamMu a3oTa, ¢ochopa W UX COCAUHEHUN (BO3MOKHO HCTOIH30BaAHUE
BUJI€OMAaTEpUaioB), oOpa3liaMu a30THBIX U (POCPOPHBIX yIOOpPEHUIl, TOydeHue,
coOupaHue, pacro3HaBaHUE W M3YyYEHHE CBOWCTB aMMMaka, TMPOBEICHUE
KaueCTBEHHBIX PEAKIMK HA MOH aMMOHUS U QocdaT-uoH U U3ydeHUue MPU3HAKOB
WX MPOTEKAHUs, B3aMMO/IEUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO
(BO3MOKHO UCTIONIb30BAaHUE  BHUJEOMATEPUAIIOB),  HM3yd€HHUE  MOJeJeH
KPUCTAUIMYECKUX PEIIETOK anMaza, rpadura, QysuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJcOpOIMU PacTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TPOTHUBOrasa, MojydeHHe, COOMpaHue, pacrio3HaBaHUE U HU3yYCHUE
CBOMCTB YTJICKMCIIOTO ra3a, MPOBEACHUE KAYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHBI U W3YyYCHHE TIPU3HAKOB MX TPOTEKAHMS, O3HAKOMJICHHE C
MPOAYKIIMEH CHJIMKATHOW TIPOMBIIUICHHOCTH, PEIICHHE HKCTIEPUMEHTATBLHBIX
3a7a4 1o TeMe « BaxHenmme HeMETaibl U UX COCITUHEHUS.

MeTanbl 4 HX COeIMHEHUS

OO0mas xapakTepruCcTUKa XUMHIECKUX DJIEMEHTOB — META/TIOB HA OCHOBAHUH
ux TmonoxeHus B Ilepumoguueckoit cucteme xummdeckux odiementoB [l N.
MenneneeBa u cTpoeHuss atomoB. CTpoeHre MeTauioB. MeTauinueckasi CBs3b U
METAUIMYECKAass  KpUCTAUIMYECKas  pemérka.  DJIEKTPOXUMHYECKHUH S
HanpsDKEHUH MeTauioB. OU3HUecKre U XUMUYECKHEe CBOMCTBAa MeTawioB. Oo1me
CIocoObl TOy4deHHs MeraioB. [loHsiTHE O KOpPpO3MM METAIOB, OCHOBHBIC
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CrocoObl 3aumThl MX OT Koppo3uu. CruaBbl (CTallb, YYTyH, IIOPATIOMUHUH,
OpoH3a) ¥ X IPUMEHEHHE B OBITY ¥ TPOMBIIIIICHHOCTH.

[lenounsie meTaiwbl: nonoxeHue B [leprognueckor cCUCTEME XUMHUYECKHUX
snemeHtoB . M. MenpaeneeBa, CTpO€HUME MX aTOMOB, HaxOXICHUE B IPHUPOJE.
du3nueckrue U XMMUYECKHE CBOWCTBA (Ha mpuMepe HaTpus U Kaymusi). OKCHIBI U
TUJIPOKCHUIBI HaTpud W Kamus. [IpruMeHeHue IIENOYHbIX METAUIOB W HX
COEMHEHUM.

[[lenoyHOo3eMeNbHBIE METAUIBI MAarHud W KajdblHW: IOJOKEHUE B
[leppoanueckoit cucteme XxuMu4deckux eMeHToB [l. M. Menneneesa, ctpoeHue
MX aTOMOB, HAXOXJ€HUE B nipupoae. PU3NIECKUE U XUMUYECKAE CBOMCTBA MarHus
U Kamblus. Baxueime coequHeHUsT Kaiblusi (OKCHJ, THIPOKCUI, COJIH).
XKécTkoCcTb BOABI U CITIOCOOBI €€ yCTPAHEHUS.

Amomunuii: nosioxkenue B [lepruognueckoit cucTeMe XMMHAYECKHUX 3JIEMEHTOB
J. W. MenneneeBa, crpoeHue aroma, HaxoxiaeHue B Inpupozae. dusnueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMDOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHUIA
ATFOMHUHMUSL.

Kenezo: nonoxenue B [lepruognyueckoil CHCTEME XUMHUYECKUX AJIEMEHTOB /.
N. MengeneeBa, CTpo€HME aroma, HaxoxaeHue B mpupojge. Duzmueckue u
XUMUYECKHE CBOMCTBA xee3a. OKCUAbI, TUIpOKCU bl U com xene3a (1) u sxenesa
(1), ux cocTtaB, CBOMCTBA M TIOJyUCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C o0Opa3liaMd METaUIOB M CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBaMH, W3Y4YEHHE  pE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MO>KHO
UCIIOJIb30BAaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEM B3aWMOJICHCTBHUS OKCHIA
KaJblUd M HATpUi C BOJOW (BO3MOYKHO HCIIOJIB30BAHUE BHUIEOMATEPUATIOB),
HCCJICIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLIECCA TOPEHUS KEJNE3a B KUCJIOPOIE
(BO3MOKHO  HCTOJIb30BaHHE  BUIEOMATEPUATIOB), TPU3HAKOB  IMPOTEKAHUS
KAUE€CTBEHHBIX PEAKIM HA MOHBI: MAarHUs, KaJblMs, ATFOMUHUS, LIMHKA, JKeJie3a
(I u xenesza (I1l), mequ (1), HaOmOIEHUE M OTIMCAHUE TIPOIECCOB OKPAIIMBAHMUS
IUITAMEHH HWOHAMHU HATpHUs, Kalusig M KalbIUs (BO3MOXKHO HCIIOJE30BAHUE
BHJICOMATEPUAJIOB), UCCieOBaHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATFOMUHUS
Y TUJIPOKCHJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 337a4 1Mo TeMe « BaxHeiime
METaJUIbl U KX COCTUHEHUS.

XuMHUSA U OKPYKAKOLIAA cpeaa

BemecTtBa m marepualiel B MOBCEAHEBHOW >KM3HM 4YeloBeKa. besomacHoe
WCIIOJIb30BAaHNUE BEIIIECTB U XUMUYECKHUX peakiuii B ObITy. IlepBas momoms npu
XUMUYECKUX 05KOTaX U OTPABJICHUSAX.

12
12



XUMHUUYECKOE 3arpsi3HEHUE OKpYKarollell cpenbl (MpelenbHas J0MyCTUMAs
KOHIeHTpanus BemiecTs, aaiee — [11K). Poias XxumMuu B pelieHur 3KOJOTHYECKUX
npooJiem.

Xumuueckuii IKcnepumenm:

u3ydeHre 00pa3IioB MaTepHaloB (CTEKIO, CIIaBhl METAJUIOB, TOJHUMEPHBIC
MaTepuasbl).

Mesicnpedmemnoie céa3u

Peammzanms mMeXnpenMeTHBIX CBA3€HM IPU M3YYEHUM XUMUK B 9 Kiacce
OCVIIIECTBIIIETCA 4YEpe3 WCMOJIb30BAHME KaKk OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U TIOHATHM, SBJISIONIMXCS CUCTEMHBIMU JIJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01me ecTeCTBEHHO-HAYYHbIEC MOHSTHUS: HAyYHBINH (PaKT, TUMOTE3a, 3aKOH,
TEOpUs, aHajM3, CUHTE3, KIaccudukaius, TMePUOJUYHOCTb, HAOJIOJCHNUE,
AKCTIEPUMEHT, MOJICTTUPOBAHUE, HM3MEPEHUE, MOJIeNb, SIBJICHHUE, MApPHUKOBBII
s (deKT, TEXHOJIOTUsI, MaTepUaIbI.

®duszrka: marepusi, aTroM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHI,
U30TOIbI, PaTUOAKTUBHOCTh, MOJICKYJA, DSJIEKTPUUYECKUU 3apsiJl, MPOBOJHUKH,
NOJIyIIPOBOJIHUKH, JIMAJIEKTPUKH, (POTODIEMEHT, BEUIECTBO, TeNO, OObEM,
arperaTHoOe COCTOSIHUE BEILECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIUINY € CKast
pemerka, CIUlaBbl, (PU3UUECKUE BEIMYMHBL, €IUHUIIBI M3MEPEHUs, KOCMUYECKOe
IIPOCTPAHCTBO, IJIAHETHI, 3BE3 /161, COJHILE.

buonorus: dortocunres, npixanue, Ouocdepa, 3KOCHCTEMA, MUHEPATbHBIE
y100pEeHUs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTRA.

['eorpadusi: armocdepa, rumpocdhepa, MUHEpaIbl, TOPHBIE TOPO/IBI,
IOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.
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INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOT'O OBHIEI'O OBPA3OBAHUA

JINUHOCTHBIE PE3YJIBTATbBI

JIngyHOCTHBIE pE3yibTaThl OCBOCHMUSI TPOTPAMMBI  OCHOBHOTO  OOIIEro
0o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOyYeHHS XHMHH B €IUHCTBE y4E€OHOU W
BOCTIUTATEILHOM JESTEILHOCTA B COOTBETCTBHUU C TPAIUIIMOHHBIMU POCCHIUCKUMU
COLIMOKYJIbTYPHBIMA W JYXOBHO-HPABCTBEHHBIMHM IIEHHOCTIMHU, TPHHITHIMU B
oOIlleCTBE MpaBWJIAMU W HOPMaMHU TOBEIEHUS M CIOCOOCTBYIOT MpoIEccam
CaMOTIO3HAHHS, CAMOPA3BUTHSI M COITMATM3AIINN 00 YU arOIIXCS.

JIngHOCTHBIE  pe3yabTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAFOIIUXCS
PYKOBOJICTBOBATHCSI CUCTEMOWM TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAlUA U
pacuMpeHue onbITa JeITeIbHOCTA Ha €€ OCHOBE, B TOM UKCJIE B YaCTHU:

1) naTPHOTHYECKOT0 BOCITUTAHUSA

LEHHOCTHOTO OTHOUICHHSI K OTE€YECTBEHHOMY KYJbTYpPHOMY, HCTOPHUYECKOMY
M HAaydHOMY HAacJeIWi0, MOHUMAaHWS 3HAYECHHUS XHUMHWYECKOW HAyKH B JKU3HH
COBPEMEHHOT0 O0IIeCTBa, CIIOCOOHOCTH BJIQJCTh JOCTOBEPHOUN HHQPOpMAIHECH O
NEPEAOBbIX JOCTUAKEHUSX M OTKPBITUSAX MHPOBOM M OTEUYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MUpPa U OOIIECTBA,

2) rpaKIaHCKOTO BOCTTUTAHUS:

MPEACTABICHUS O COIMAIbHBIX HOpPMax M TNPaBWIAX MEXIMYHOCTHBIX
OTHOIICHUI B KOJUIEKTHBE, KOMMYHHKATHBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOH,  Yy4eOHO-HCCIIEAOBATENbCKOM, TBOPUYECKOM W  APYrUX  BHAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOW MACSITEIHHOCTH TPHU
BBITIOJTHEHUW Yy4YEOHBIX, TO3HABATEIbHBIX 3a/1a4, BBITIOJHEHUH XUMHUYECKUX
HKCTIEPUMEHTOB, CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIO HUMAHUIO
M B3aUMOIOMOIIM B TMpollecC€ ITOM Y4YEOHOW MESITEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMOBEACHUE M IIOCTYIIKM CBOMX TOBApUIIEN C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT O IO3HAHMS .

MHPOBO33PEHYECKNE MPEACTABIECHUS O BEIIECTBE M XHUMHUYECKOU PEaAKIUHU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHM M COCTAaBJISIOLINE
OCHOBY JIJIsl TIOHUMaHHS CYIIIHOCTH HAaydHOW KapTHHBI MUpa, MPEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3AUMOCBA3SIX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIA XUMUH B NMTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBbBI, HAPABJICHHbIC HA TMOJYyYE€HHWE HOBBIX 3HAHUU TIO
XUMUHU, HEOOXOAUMbIEC JJIi OOBACHEHUS] HAOJIOJAEMBIX IPOIECCOB U SIBJICHUIA,
MO3HABaTENbHOM, WHOOPMAIMOHHOW M UYMUTATEIbCKOW KYJIbTYpbl, B TOM YHCJIE

HaBBIKOB CaMOCTOSITEJIbHOM pa6OTI>I C y‘IC6HBIMI/I TCKCTaMHU, CHpﬂBO‘-IHOfI
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JUTEPATypOM, JOCTYIMHBIMH TEXHUYECKUMH CpPEICTBaMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO M TMO3HAHMIO, JIHOOO3HATENILHOCTh, TOTOBHOCTH U
CIIOCOOHOCT, K  CaM00Opa3oBaHMIO, TPOEKTHOW W  HCCJIEI0BATEIbCKOM
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPABJICHHOCTU W YPOBHSA OOYYCHHS B
JlabHEUIIeM;

4) popMHUpPOBaAHUS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LEHHOCTH J>KW3HU, OTBETCTBEHHOTO OTHOUICHUS K CBOEMY
37I0POBbIO, YCTAaHOBKM Ha 30pOBBI 00pa3 >KW3HU, OCO3HAHUE IOCICACTBUN U
HETPUSITHE BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTHKOB, KypEHHsI),
HEOOXOAUMOCTH COOJIIOICHHUST TMpaBuUil  0€30MacCHOCTH TpU  OOpAIEHUH C
XMWY ECKUMU BEIICCTBAMU B OBITY M pealbHOM KU3HU;

5) TpynoBOro BOCIM TAHUSI:

MHTEPEC K MPAKTUYECKOMY HM3YUEHHUIO Npodeccuil U Tpyaa pa3IuuyHOro poja,
yBOKEHHE K TPYAY M pe3yibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMCHEHHS NPEAMETHBIX 3HAHWWA 10 XUMHUH, OCO3HAHHBIM BBIOOD
WHIUBUIYaTHbHON TPAeKTOPUHU TPOOJDKEHUS 00pa3oBaHUs ¢ YIETOM JIMIHOCTHBIX
MHTEPECOB U CMOCOOHOCTH K XMMUH, OOLLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTEUTHON MPO(ECCUOHATLHOMN JAEITEIbHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCS B PO (ECCHOHATbHOU CPEE;

6) 3K0JI0THYEeCKOT0 BOCTIMTAHMSI:

HKOJIOTMUECKHU 1IeJIECOO00pa3ZHOE OTHOIIEHUE K MPUPOAE KaK HCTOUYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMs, MOHUMAHUE LICHHOCTH 3J0pPOBOT0 U
Oe3omacHoro oOpa3a JKU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NUECKOMY U TCUXUYECKOMY 3JI0pOBbIO, OCO3HAHUE LEHHOCTH COOJIIOJICHUS
MpaBuJ 0€30TMaCHOTO TIOBEACHUS NPU PadoTe C BEILIECTBAMH, a TAKKE B CUTYaITUsX,
YTPOKAIOIIUX 310POBBIO M AKU3HU JIIOICH;

CITOCOOHOCTH TPHMEHSATh 3HAHWS, TOJIydaeMble NPH W3yICHUHW XUMHH, IS
pELICHUS 3a]1a4, CBA3AHHBIX C OKPYKAIOLIECH MPUPOJHON CPENOH, ISl TTOBBIIIICHUS
YPOBHS  JKOJIOTMMECKOW  KYyJIbTYpbl, OCO3HaHHUS TIJI00ATBLHOTO  XapakTepa
IKOJIOTHMECKUX MPOOJieM M MyTed WX pPemIeHHs] MOCPEIACTBOM METOJIOB XHUMUH,
HKOJIOTUUECKOTO MBIIIICHUSI, YMEHHUSI PYKOBOACTBOBATHCA MM B MO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAIIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe MeTanmpenMeTHhIX PE3YJIbTATOB BBIACISAIOT 3HAYUMbBIC JIJISI
dbopMUpOBaHUsT MHUPOBO33PEHUSI OOIIEHAYYHBIE TOHATHA (3aKOH, TEOpUs,
NPUHIINI, TUTIOTE3a, (PaKT, cUCTEMa, MPOIECC, SKCTIEPUMEHT U JPYTOE.), KOTOPHIE
UCIIOJIL3YIOTCA B €CTECTBEHHO-HAYyYHBIX YUEOHBIX MpEAMETax M TMO3BOJISIOT Ha
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OCHOBE 3HAaHUH M3 ATUX NPEIMETOB (POPMHUPOBATh MPEACTABICHUE O LEIOCTHOU
HAy4YHOU KapTUHE MUpPA, U YHUBEpCaJbHbIE yueOHbIE NeicTBUS (MO3HABATEIbHbIE,
KOMMYHUKATHUBHbIE, PEryISITUBHBIE), KOTOpbIE O00eCreunBalOT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHMIO M OCYIIECTBICHUIO Y4e€OHOM
NESATEIbHOCTH.

Io3naBaTe/ibHBIC YHHBEPCAJIbHbIE y4eOHbIE 1eHCTBUA

ba3zoBrbie1ornyeckue 1eiCTBUA:

YMEHHS HCIOJIb30BATh MPUEMBI JIOTMYECKOI'O MBIIUIEHUSI NPU OCBOECHUU
3HAHWI: PaCKphIBaTh CMBIC]I XUMHUYECKHX MOHATHHA (BBLACIATH UX XapaKTEpHbIC
NPU3HAKY, YCTAaHABIIMBATH B3aMMOCBS3b C JPYTUMHU MOHATHSIMH), UCIOJb30BaTh
HOHATHUS ISl OOBACHEHUS OTAECNbHBIX (DAKTOB U SIBJICHUM, BBIOMpAaTh OCHOBAHUS U
KPUTEPUM Ui KJIaCCU(PUKAIMM XMUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKLui,
YCTaHABIMBaTh MPUUYUHHO-CJIEJICTBEHHBIE CBSI3U MEXIY OOBEKTAMU HW3Y4EHUS,
CTPOUTH JIOTUYECKHUE PACCYKACHUS (MHIYKTUBHBIE, JEAYKTUBHBIC, TI0 aHAJIOTHUH),
JIeNaTh BBIBOJIbI M 3aKJIIOUCHUS,

YMEHHE MNPHUMEHATh B MpOLECCE TNO3HAHWS NOHATUSA (MPEAMETHbIE U
METaINpeaMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCTIOJIb3YEMbIE B XUMUH,
peoOPa3oBbIBATH HIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHbIEC MPECTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJIeMEHTa), XUMHU4YeckKas ¢GopMylia U ypaBHEHHE
XUMHUUYECKOHN PEaKIMKU — MPHU PELICHUH Y4e0HO-TI03HABaTENbHbIX 33/1a4, C y4ETOM
ATUX MOJIENbHBIX MPEJCTABICHUI BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKU U3Y4aEMbIX O0OBEKTOB — XUMUYECKMX BEIIECTB U XMMUYECKUX PEaKIIU,
BBISIBISITb ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJEJACTBEHHBIE CBS3BU U
IPOTUBOPEUHS B U3y4aeMbIX POIIECCAX U SABJICHUSX.

Bba3oBble nccienoBaresibckue 1eHCTBUS

YMEHHE HCIO0JIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KaueCTBE HHCTPYMEHTA
MO3HAHUA, a TaKke B KaueCTBE OCHOBBI i (POPMHUPOBAHHS TUIOTE3BI IO
POBEPKE MPABUIILHOCTU BHICKA3bIBAEMBIX CYXKICHUH;

NpUOOpETeHHEe OMbITa MO IUIAHUPOBAHUIO, OPraHU3alMUd U MPOBEIACHUIO
YUEHHYECKHX OKCIEPUMEHTOB, yMEHHME Ha0IoAarh 3a XOAOM Mpolecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €r0 PE3ysbTaT, (POPMYIUPOBATH 000OIICHUS U
BBIBOJIBI 110 PE3yJbTaTaM MPOBEAEHHOTO OTBITA, HCCIIEIOBAHMUS, COCTABISATH OTYET
0 MIpoAeNIaHHOM paboTe.

Pa6ora c ungopmaumeii:

YMEHHE BBIOMpATh, AHATM3UPOBATH W HMHTEPIPETUPOBATH HHOOPMAIIHIO
Pa3JIMYHBIX BUIOB U (POPM MpE/ICTaBICHHUS, MMOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIONyJIApHAsl JIMUTEparypa XUMHUYECKOrO COAEpPKaHMS, CIPABOYHbIE
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nocoousi, pecypcel MHTepHETa), KPUTHUUECKH OLICHHWBATH MPOTHUBOPEUYUBYIO H
HET0CTOBEPHYIO HH(OPMAITHIO;

YMEHHE NMPUMEHATH Pa3jMuHble METOJbl M 3alpoChl MPHU TMOUCKE U O0TOOpE
UHPOpPMAIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX JJISl BBITTOJHEHHS
y4€OHBIX M MO3HABATENILHBIX 3aa4 OINPENEIEHHOTIO TUIIA, IPHOOPETEHNE ONbITA B
00JIaCTH  HCIOJIb30BAaHUSA MH(OPMALMOHHO-KOMMYHUKAaTHUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOH aKTUBHOI'O UCTIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMAIbHYIO (OpMy Mpe/cTaBlIeHU HHPOPMAIUU U
WUIIOCTPUPOBATh pEIIacMble 337auMd HECJIOKHBIMU CXEMaMH, Juarpammamu,
npyrumu popmamu rpaduKy U KX KOMOMHAITUSIMU;

YMEHHE UCIOJb30BaTh M AaHAIM3UPOBATh B Ipoliecce Yy4yeOHOU H
UCCJIEIOBATENILCKOW JEATENIbHOCTH MH(POPMALMIO O BIMSIHUM IPOMBIIUIEHHOCTH,
CEINbCKOIO XO35IMCTBA M TPAHCHOPTAa HA COCTOSIHAE OKPYXAIOLIEH NPHUPOIHOU
Cpepbl.

KomMMmyHMKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBHUA:

yMEHHUSl 3a7aBaTh BOIPOCHl (B XOje Auaiora W (WiaM) JTUCKYCCHUM) TIO
CyLIECTBY  0OCyXIaeMOoW  TeMbl, (QOpPMYIMpPOBaTb CBOU  MPEIJIOKECHUS
OTHOCUTEJIbHO BBINOJHEHUSI TPE/JI0OKEHHOM 3aauH;

YMEHHUS  TPEICTABISATh  [OJIyYEHHbIE  pe3yJbTaTbl  [O3HABATEIILHOU
JESTEIbHOCTA B YCTHBIX M TNHCbMEHHBIX TEKCTax; JieJaTh MPE3EHTAIUI0
PE3YyAbTATOB BBIMOJHEHHUSI XUMHUYECKOIO IKCIEpUMEHTA (J1a00paTOpHOTO OIBITA,
J1a00paTOpHOU pabOTHI IO UCCIIEIOBAHNIO CBOMCTB BELIECTB, Y4€OHOTO IPOEKTA);

YMEHHUS Y4YE€OHOTO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W  HCCIEOBAaTENIbCKOM  JIEATEIbHOCTH TPHU  PEIICHUH
BO3HUKAIOIMX Mpo0JeM Ha OCHOBE yué€ra OOIIMX HMHTEPECOB M COTJIACOBAHUS
NMo3uIui (00CYXKIeHUss, OOMEH MHEHMSIMU, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JEHUCTBUM, OIPEACIICHUE KPUTEPUEB IO OLEHKE KadyecTna
BBITIOJTHEHHO M pabOTHI U IPYTHE).

PeryasTuBHbIe yHHBEpPCAJIbHbIE YdeOHbIe 1eHCTBUS:

YMEHHUE CAMOCTOATEIbHO OMNpPENEisTh LEIU JEATEeIbHOCTH, MIIAHUPOBATh,
OCYILECTBIATh, KOHTPOJMPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATh CBOIO
NeATeIbHOCTh, BRIOMpaTh Hanboee 3(h(PEeKTUBHBIE CTIOCOOBI pEIIeHUsT YISOHBIX 1
MO3HABATENbHBIX 3a7a4, CaMOCTOSITENIbHO COCTAaBJATh WM KOPPEKTUPOBAThH
MIPEJIOKEHHBIA AJITOPUTM JEUCTBUW IIPU BBIIIOJHEHUU 3aJaHUM C Y4ETOM
MOJIy4YEHHSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OIICHUBAaTh COOTBETCTBHE TMOJYYEHHOTO pe3yJibTaTa 3asBICHHOM IENM, yYMEHHE

UCII0JIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B yCJIIOBUM 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI
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B cocTtaBe mnpeaMETHBIX pPE3yJbTATOB IO OCBOCHUIO 00S3aTEIBHOTO
CONIEpaHMsl, YCTAaHOBJICHHOTO JaHHOW (enepampHO pabodeil mporpaMMon,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHUS MU CIOCOOBI
JIeUCTBUH, crhenuuyIecKue I TPEIMETHOM 00JacTH  «XUMHUSDY, BHIbI
JNEATEIbHOCTH 110  IIOJIYYEHUIO HOBOIO 3HAHUA, €ro  HMHTEPIIPETaLuH,
peoOpPa30OBaHUIO U IPUMEHEHUIO B Pa3JIMYHBIX yU€OHBIX U HOBBIX CUTYaITUSX.

K xoHiy o0yuenus B 8 Kjiacce npeaMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTb C(POPMHUPOBAHHOCTD Y 00YUAIOLIMXCS YMEHUIA:

e PACKPBIBaTh CMBICJ OCHOBHBIX XMMUYECKHX TOHSITHI: aToM, MOJIEKYJIa,
XUMHUYECKUM 3JIEMEHT, INMPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECh
(oTHOPOJIHAs U HEOJIHOPOJIHAS ), BAJICGHTHOCTh, OTHOCUTEIbHASI AaTOMHAS U
MOJIEKYJIIpHAas Macca, KOJMYEeCTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIl XUMUYECKOIO 3JIEMEHTA B CO€MHEHUH, MOJISIPHBIN 00bEM,
OKCHI, KHCJIOTAa, OCHOBAHHUE, COJb, AJIEKTPOOTPULATEILHOCTh, CTEIECHb
OKHUCJICHHsI, XMUMHYECKas peakiusi, KilacCU(UKalWsi peaklUUid: peaKiuu
COCIMHEHMS, PEAaKUUHU PAa3JIOKEHUs, PEAKIUU 3aMEIIECHUS, pPEeaKUuu
00OMeHa, 3K30- U IHIOTEPMUUECKHUE PEAKINH, TEINIOBON YPPEKT peakuu,
AIpO aToOMa, BJIEKTPOHHBIA CIIOM aToMa, aroOMHas OpOUTAb, PaaUYC
aroMa, XMMHYECKas CBA3b, MOJIIPHAS M HEMOJSIPHAsl KOBAJIEHTHAs CBS3b,
WOHHAsl CBsI3b, MOH, KaTUOH, aHUOH, PacTBOpP, MaccoBasl J0JIsl BEILECTBA
(Mpo1IeHTHAs KOHIICHTPAIIUS ) B paCTBOPE;

e WUIFOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHUYECKUX IOHATHWA H
MIPUMEHSTH 3TU MOHATHUS TIPU ONMUCAHUU BEIIECTB U UX TIPEBPAIICHHI;

e HCIOJH30BaThb XWMHUUECKYI0 CHMBOJIMKY [JIsl COCTaBJIeHUS (popmyn
BEIIIECTB U YPABHCHUM XUMUYECKUX PEAKIUN;

e ONpEIENATh BAICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX,
CTEMEHb  OKHUCJIEHUSI  DJIIEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMNPEICIEHHOMY KJIACCy COEAWHEHUU TI0
dbopMynaM, BUJ XHUMHUYECKOM CBs3U (KOBaJIGHTHAas W HOHHAI) B
HEOPTaHUYECKHUX COCAUHEHUSAX;

e packpeiBath cMbica Ilepumogmueckoro 3akona J[. M. Menneneea:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHUX 3JIEMEHTOB OT MX MojokeHus B lleproamueckoil cucreme,
3aKOHOB COXPAHEHHMs MacChl BEUIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJIIPHOTO YYEHHS], 3aKOHA ABOTapo;

e OIKWCHIBATh M XapakTepu3oBaTh TaOamuHyr0 (opmy Ileproanyaeckoit
CUCTEMbl XMMHWYECKHX DJIEMEHTOB: pa3jiuyarb IMOHATHUA «IJIaBHas
noarpymnmna (A-rpymnmna)» u «nobounas noarpymnmna (b-rpynma)», mansie u
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OoJbIIME TEPUOABI, COOTHOCUTH OOO3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmume «llepumognaeckas cucTtemMa XuMHYSCKHX dneMmeHtoB JI. .
MenpeneeBa» ¢ UHCIOBBIMM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB W 3apsijl siipa, O0IIee YUCIIO DJIEKTPOHOB
U pacupeiesIeHUE UX MO JIEKTPOHHBIM CIIOSIM);

e KJIacCHU(PUIMPOBATH XUMHUUYECKHE DJIEMEHTHI, HEOPTaHMUECKUE BEILECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B pPEaKLUU
BEIIECTB, [0 TeroBoMY 3ddekTy);

e XapakTepu3oBaTh (ONMUCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi OMUCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUM COOTBETCTBYIOLIMX XUMUYECKHUX PEAKIINA;

e IIPOTrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAaHUS XUMUYECKUX TNPEBpalllCHUH B
Pa3JIMYHBIX YCIOBUSAX;

e BBIYUCIIT OTHOCHUTEIbHYIO MOJIEKYJSIDHYIO W MOJSIPHYIO  MAaccChl
BEUIECTB, MACCOBYIO JOJII0O XHMHUYECKOrO JJIeMEHTa 1o (opmyre
COEIMHEHMS, MacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&Thl
110 YPABHEHUIO XUMUYECKOW PEaKInH;

e IPUMEHATh OCHOBHBIE OMNEPALIMH MBICIUTEIBHOMN JIEATENbHOCTH — aHAU3
U CHHTE3, CpaBHEHHUE, O0OOIIEHHE, CHUCTEMAaTU3alluio, KiIacCU(UKalHIo,
BBISIBIICHUE NPUYMHHO--CJIEJICTBEHHBIX CBA3€H — JJIs1 M3Y4YE€HHsI CBOWCTB
BEUIECTB W XUMHWYECKHX PpEaKLUW, €CTeCTBEHHO-HAYYHbIE METO/Ibl
NO3HAHUSA — HaONIOICHUE, W3MEPEHHE, MOICIMPOBAHUE, SKCIEPUMEHT
(peabHBIN U MBICIICHHBIN);

e clleIOBaTh MpaBWiIaM  TOJb30BAaHUS  XUMHUYECKOW  mocygod U
JabopaTtopHbEIM  O0OpY/JOBaHWEM, a TakkKe TNpaBujaM OOpaIleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKUUSMH IO  BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB IO TMOJYYEHUIO U COOUpaHUIo
ra3oo0Opa3HbpIX BeHIecTB (BOJOpOJa W KHUCJOPOAa), MPUTOTOBICHUIO
pacTBOPOB C OMNPENEIIEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBaTh M TPOBOJUTH  XUMHYECKHME  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB ILEIOYEH U KUCJIOT C TMTOMOIIBI0 HHIUKATOPOB
(maxmyc, GpeHondTanent, METUIOPAHK U JPYTHUE).

K xoHiry oOydeHust B 9 kjacce npeIMEeTHBIC PE3yJIbTaThl HA 6a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00YUAIOLIUXCS YMEHHIA:

e PacCKpbIBaThb CMBICJ OCHOBHBIX XHUMHWYECKUX TOHATHUNA: XUMHYECKUU
JJIEMEHT, aroM, MOJIEKYyJa, WOH, KaTHOH, aHWOH, IPOCTOE BEILECTBO,
CJIO’)KHO€ BEIIECTBO, BAJICHTHOCTH, 3JEKTPOOTPHUIATEIHHOCTh, CTEIEHb
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OKHUCJICHHS, XUMHUYECKasI PEeaKIHsi, XUMUYECKasi CBsI3b, TEIUIOBOH A heKT
peaKiuu, MOJIb, MOJISIpHBIA  00BEM,  PpacTBOp,  DJIEKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJICKTPOJIUTUYECKAsT JTUCCOIMAIINSA, PEAKIIMA HOHHOTO
oOMeHa, KaTaiu3aTrop, XUMHYECKO€ paBHOBECHE, oOparuMbple W
HeoOpaTUMble pEaKIUH, OKUCJIUTEIbHO-BOCCTAHOBUTEIBLHBIC PEaKIIUH,
OKHUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE U  BOCCTaHOBJICHUE,
autoTponus, aMm(pOTEPHOCTh, XUMUUECKas CBA3b (KOBaJICHTHAs, MOHHAS,
METAJUIMYECKasA), KPHUCTAUIMYECKas PpEMmETKa, KOpPpo3Wsl METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKIuH, TMPeAeabHO JOMyCTUMAs
koHueHtpauus [1/1K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHSATUH U
NPUMEHSTH 3T MMOHATHS TIPU OMMCAHUH BEIIECTB U X TIPEBPAICHHIA;
WCIIOJb30BaTh XMMHUYECKYH) CHMBOJIUKY JUIS COCTaBIICHHS (HOPMYI
BEIIIECTB M yPAaBHEHUN XUMHUYECKUX PEaKITNH;

OTIPENENATh BAJICHTHOCTh U CTEIEHb OKUCIICHHSI XUMUIECKUX JIIEMEHTOB B
COCIMHEHUSX PA3IMYHOrO COCTaBa, MPHUHAMICKHOCTh BEHIECTB K
ONPENENEHHOMY KJIACCy COEIMHEHUM 1Mo (opMyliam, BUJ XUMHUUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METAUIMYECKas) B HEOPraHUMYECKUX
COCIMHEHUSX, 3aps]l HOHA TI0 XUMHYECKOU (GopMylie, XapakTep Cpenbl B
BOJHBIX PacTBOPAX HEOPTAaHMYECKUX COCIUHEHUH, THUI KPHUCTALITMYECKOM
PEIETKN KOHKPETHOTO BEIIECTRA,;

packpbiBath cwmbici llepuomnueckoro 3akona . . Menneneesa u
JEMOHCTPHUPOBATh €ro TOHMMAaHHWE: OMNUCHIBATH U XapaKTepPU30BaTh
Tabmmunyto Qopmy Ileproguueckoit CUCTEMbl XMMHUUYECKUX 3JIEMEHTOB:
pazimyaTh TOHATHS «TJIaBHas moxarpynmna (A-Tpynma)y W «rmoOodHas
noarpynna (b-rpynma)», Mambie W OOJIbIIME TIEPUOJIBI, COOTHOCHUTH
0003HaUEHUSI, KOTOpHIE HMEIOTCS B MEPHOJAUYECKOM Tabsmie, C
YUCJOBBIMHA  XapaKTEPUCTHKAMH  CTPOSHUS  aTOMOB  XUMHYECKHX
AIIEMEHTOB (COCTaB W 3apsa sapa, OOINee YHCIO JJICKTPOHOB W
pacmpesienieHie HWX IO O3JEKTPOHHBIM CJIOSIM), OOBSCHATH 0OIIMe
3aKOHOMEPHOCTH B M3MEHEHHWU CBOWMCTB JJIEMEHTOB U UX COCAMHECHUN B
npesenax MalbIX MEPHOJIOB ¥ TJIABHBIX TOATPYII C YIETOM CTPOCHUS HX
aToOMOB;

KJIaCCU(PHUIIMPOBATHE XUMUYECKUE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMHUYECKHE peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIMX B pPEaKIUU
BEIIIECTB, IO TEIIOBOMY 3(h(}EKTy, 0 M3MEHEHHUIO CTEICHEH OKHCIICHUS
XUMHYECKHUX DJIEMEHTOB);
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XapakTepu30BaTh (OMHUCHIBaTh) OOMME W CHeNU(DUUIECKUE XUMHUYECKUE
CBOMCTBAa MpPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEP)KIAs OIMCAHUE
MpUMEpaMU MOJIEKYJIIPHBIX W HOHHBIX YPABHEHUM COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIUN;

COCTAaBJSAITh YPABHEHUS DJIEKTPOJUTHUECKOW JIHCCOLMALMU  KHUCJIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIU HOHHOTO
OoOMEHa, YpaBHEHHUS pEaKklUMid, MOATBEPKAAIONIMX CYIECTBOBAHUE
IE€HETUYECKOM CBSI3U MEXK/Y BEILIECTBAMU PA3JIMUHbBIX KJIACCOB;
pPacKpbIBaTh CYHIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIUI
MOCPEACTBOM COCTABJICHHUS AJIEKTPOHHOTO OaJaHCa 3TUX PEeaKIuil;
IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOYHOCTH MPOTEKAaHUsI XUMHUYECKUX TPEBpAILEHUH B Pa3IMIHBIX
YCIIOBHUSX;

BBIYUCIISITh OTHOCHUTEIbHYIO MOJIEKYJSIDHYIO W MOJISIPHYKO — MaccChl
BEUIECTB, MACCOBYIO JOJII0O XHMHUYECKOrO JJIeMEHTa 1o (opmyre
COEIMHEHMs, MacCOBYIO JOJII0 BEUIECTBA B PACTBOPE, MPOBOAUTH Pacy&Thl
110 YPABHEHUIO XUMUYECKOW PEaKI1H;

coOmonarh  MpaBWa  TOJB30BAHUS XUMHYECKOW  TOCYIOU U
Ja0opaTopHbIM  00OpYJOBaHHEM, a TaKkKe IMpaBuWiIa OOpalleHus C
BEUIECTBAMH B COOTBETCTBMM C HWHCTPYKUUSMH IO BBINOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX ONBITOB MO TMOJYYEHUI0 U COOUpaHUIOo
ra3oo0pa3HbIX BENIECTB (aMMHaKa U YTJIEKUCIIOTO ra3a);

OPOBOAUTH  PEAKLMH,  TMOJTBEPKIAIOIIME  KAYeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEIIECTB: PAaclo3HABaTh OMBITHBIM IMYTEM XJIOpPHUA-, OpoMuI-,
uoaun-, KapOoHar-, Qocdar-, cunukar-, cyibdar-, TUIPOKCHA-HOHBI,
KaTUOHBl aMMOHMS M MOHBI M3yYEHHBIX METAUIOB, MPUCYTCTBYIOIIUE B
BO/IHBIX PaCTBOPaX HEOPTaHUUYECKUX BEILIECTB;

NPUMEHSITh OCHOBHBIE OTEPAIIMA MBICIUTEIBHOU JESTEIbHOCTH — aHalln3
U CHUHTE3, CpaBHEHHE, O0000IIEHHE, CHUCTEMATHU3aIluI0, BBIIBICHUE
NPUYMHHO-CJIECCTBEHHBIX CBSI3€H — 11 M3YyUEHHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEAKIUi, EeCTeCTBEHHO-HAYYHBI€ METO/bl TO3HAHMUS —
HaOJII0/IeHNe, W3MEpPEHHUE, MOJEIUPOBAHUE, IKCTIEPUMEHT (pealbHBbI U
MBICJICHHBI).
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TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHBbIe (U poBHIE)
KouTpoJsbHbI€ IIpakTnueckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubnuoreka [IOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837¢

YeJioBeKa

12 BemectBa u xumMmuueckue 15 1 bubmuoreka [IOK

' peaKuu https://m.edso0.ru/7f41837¢

Hroro mo pazneny 20

Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 bu6mmoTteka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsitue o kucmorax 8 1 bu6mmoTteka [IOK

' 1 COJISIX https://m.eds00.ru/7f41837¢
53 Bopna. Pacteopsl. [lonsitue 00 5 1 1 bubmmnoreka LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KITaCChI 11 1 1 bu6mmoreka [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoaguyeckas cucrema xummudeckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
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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

Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peaKkumumn

[Tepyuoauuecknii 3aK0H 1
31 [Iepuoauueckas cucrema 7 bu6maunoreka [JOK
' XUMUYECKUX 3eMeHToB J[. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHryecKast CBSI3b. Eu6 10K
HOIHOTEKA
3.2 OxuciuTenbHo- 8 1 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
bu6moreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PeseDBHOE B 3 bubmoreka [IOK
p pemi https://m.edsoo.ru/7f41837c
OBILEE KOJIMYECTBO YACOB IIO 68 4
ITPOTPAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KounuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM U@ poBbIe
Ne n/nt P Kontpoabubie | IlpakTHueckue (pp )
NporpaMMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Pazned 1. BemecTBo 1 XUMH4YeCKHe peaKIUH
11 [ToBTOpeHue u yriryoneHue 3HaHUI 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peaKiuii https://m.edso0.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 8 1 1 bubnuoreka [IOK
' XUMUYECKHE PEAKIMH B PACTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mmas xapakTepuCcTHKa XUMHUYECKUX 4 1 bubnmnorexa [IOK
' snemenToB VIIA-rpynmbl. Tanorens https:/m.edsoo.ru/7f41a636
OO0mups XapakTepucTUKa XMMHUYECKUX
R bubnuoreka [IOK
2.2 anemeHTOB VIA-Tpynmel. Cepau e€ 6 httos//m.edsoo.ru/7f41a636
COCIMHEHUS — '
OO0m@as xapakTepucTUKa XHMUYECKAX Eu 10K
noIMoTEKa
2.3 aneMeHTOB VA-Tpynbl. A30T, dochop u ux 7 1 https2/m.edsoo.ru/7f41a636
COEMHEHUS
OO0mas XapakrepucTUKa XMMHUECKUX
bu6mmoTteka [IOK
2.4 sneMeHTOB |VA-rpynnsl. Yriepon u 8 1 2 https://m.eds00.ru/7f41a636
KPEMHUI1 U MX COeIMHEHHS — '
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no paszneny 25
Pa3nea 3. MeTajLiIbl H HX cO€THHE HUS
. bu6moreka [IOK
3.1 Obume croficTsa MeTaIOB 4 https://m.edso0.ru/7f41a636
N bub6moreka [IOK
3.2 Baxkuelinme mMeTayibl ¥ UX COEIUHEHUSA 16 https2/m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumusa u okpyskamomas cpeaa
41 B 3 bu6mmoreka [IOK
. EIICCTBAa M MaTepUAJIbl B )KU3HU YETIOBEKa https://m.eds00.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmrorera HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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