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IIpencemnarens MO I'. A. Kokopera

IMosicuuTeILHAS 3aIIMCKA.

Pabouas mporpamma mo xumum s 8-9 kimaccoB pa3paboTaHa Ha OCHOBE HOPMAaTHBHBIX
JIOKYMEHTOB:
-3akoH P® « O6 o6pazoBaHumn»
-dIr'oc 000
-OyHnaMeHTanbHOE SAPO coAepKaHusl 001Iero oopazoBaHus
-IIpumepHO# TporpamMmsI 10 OMOJIOTHH
Pa6ouas mporpamma peanuzyercs no Y MK: aBropos I'.E.Pym3utuca, ®.I'.®enpamana
3a ocHOBy pa0ouell mporpaMMmbl B3siTa TWporpamma Kypca XuMuu s 8-9 KkiaccoB
o011eo0pa3oBaTeIbHBIX YUPEKIEHUHN, OmmyOonuKoBaHHas wusgarenabcTBoM «lIpocBemienue» B
2019 rony (COopHuK mporpamMm Kypca XUMHUHM K ydeOHMKam xumuu aBropoB I.E.Pym3uruca,
O.I".Penpamana s 8-9 kiaccoB)

l. IInanupyemble pe3yJbTaThl
JInyHOCTHBIMM pe3ylibTaTaMu (OPMUPOBAHKE NIPEICTABICHUN O HAYYHOUM KapTUHE MUpA:

* (popMHpOBaHUE OCHOB HAYYHOTO MUPOBO33PEHHMSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO HAyK O TIPHPOJIC ¥ OOIIECTBE U OOIIECTBEHHOH MPAKTHKE;

" TOTOBHOCTb K CAMOPA3BUTHUIO U CaMOOOPa30BaHUIO, IPOSIBICHHE HHTEpECa K
CaMOCTOSITENIbHOM 1M03HABATEIbHON JESITENbHOCTH, PACIIMPEHNIO CBOMX 3HAHUMN O
HpUpPOJie U OOIECTBE, COBEPIICHCTBOBAHUE CBOEH S3BbIKOBOM M YMTATEIILCKOM KYJIbTYpBI
KaK Cpe/ICTBA [T03HAHUS OKPY>KAOILEr0 MUPA;

"  CIIOCOOHOCTb K YCIIEIIHOM aJanTaluy B OKPY>KaroLleM MUPE C Y4€TOM U3MEHSIOIIENCs
PUPOIHOH, CONMANTBHON N MHPOPMAITMOHHOW CPEIbI;

"  OBJAJIeHHE YMEHUSAMU pedIeKCUU Ha ce0sl U OKpPYKarOIIUX.

MertanpeaMeTHbIMH pe3yJIbTaTaMUd  OCBOCHHUS OCHOBHOM  00pa30BaTEIbHOW MpOrpamMMbl
OCHOBHOTI'0 00111ero 00pa3oBaHUs ABISIOTCS:

" [IepeBOJUTH MPAKTUYECKYIO 3a7a4y B y4eOHYIO;

* ¢opmynupoBaTh  y4eOHO-IIO3HABATENbHYIO  3a/Jady, OOOCHOBBIBaTb €€
y4eOHBIMU TOTPEOHOCTSIMM M MOTHBAMH, BBUIBUHYTBIMH @poOjieMaMu |
IIPEITOJIOKEHUSAMY;

"  CaMOCTOSITENIbHO COCTaBJIATh AJITOPUTM (WJIM €ro 4YacTb), KOHCTPYHUPOBATH
croco0 pemleHuss y4yeOHOHM 3ajauM, OLIEHMBATh €ro LEeNecoo0pa3HOCTh U
3¢ (EeKTUBHOCTh, YYUTHIBATh BpEMs, HEOOXOAMMOE [UIsl pElIeHUs ydeOHOMU
3a]1a4u;

* BbIOMpaATh METO/bI MO3HAHUS OKPYXKAIOIIEero Mupa (B TOM 4uciie HaOItoJeHHe,
WCCIIEJOBAHNE, OIIBIT, IPOEKTHas JESATEIBHOCTb) B  COOTBETCTBHUM C
MOCTaBJIEHHOW yueOHOM 3a/1aueii;

" OCYUIECTBIATh aHaIM3 TpeOyeMoro CoOJAep)KaHus, IPEACTaBICHHOIO B
MUCbMEHHOM MCTOYHHKE, TUAJIOTE, TUCKYCCUH, Pa3inyaTh €ro (akTUYECKy0 U
OLICHOYHYIO COCTAaBJISAIOILYIO;

" [IPOBOAMTH MO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY OIBIT, SKCIIEPUMEHT,
HeOOoJIbIIIOE  HCCIEIOBAaHWE TI0 YCTaHOBJIEHMIO OCOOCHHOCTEH O0ObeKTa
W3YYEHHUS, MPUINHHO-CIIEJICTBEHHBIX CBSI3€H U 3aBUCUMOCTEN 0OBEKTOB MEXKIY
co0oii;

*  (opmymupoBaTh 0000IIEHHS ¥ BBIBOABI 10 pPE3yIbTaTaM IPOBEIACHHOTO
HaOJI0/IeHus, ONBITA, UCCIICAOBAHUS, UCIOIB30BaTh 0a30BbIe MEXIPEIMETHBIE
MOHATHUS. U TEPMHUHBI, OTPAKAIOIIKNE CBA3H M OTHOLIEHUS MEXIy OObEeKTamH,
ABJIEHUSIMH, IIPOLIECCAMHU OKPYXKAIOIIET0 MUPA;

" [IPEe3EHTOBATH IOJIyYEHHBIE PE3YJbTAaThl OMNBITHOH, 3KCIEPUMEHTAIBHON HIN
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HCCJICIOBATEILCKOM IeATETHbHOCTH;

"  OCYHICCTBIATHh JIOTMYECKHE OMNEpalii T10 YCTAaHOBJICHHIO POJIOBHIOBBIX
OTHONICHHU, OTPAHUYCHHUIO TOHSTHS, TPYNIHPOBKE MOHATHNA MO O0BEMY H
COJICpKAaHUIO, TIEpexXo/ia OT BHJIOBBIX IMPHU3HAKOB K POJIOBOMY MOHSATHIO, OT
MTOHSTHS C MEHBIIIMM 00BEMOM K IOHSTHUIO C OOJIBIIUM 00BEMOM;

"  BBIJCIATH U CTPYKTYPHPOBATH NMPHU3HAKH OOBEKTOB (SBJICHUI) 1O 3aJaHHBIM
CYIIIECTBEHHBIM OCHOBAHUSIM;

"  YCTaHaBIMBATh CYIICCTBCHHBIH MNPH3HAK KiIacCU(PUKAIUK, OCHOBAHHS JUISI
CPaBHEHHSI; KPUTEPHH IMPOBOJMMOTO aHAJIH3a;

"  pacro3HaBaTh JIOKHBIC M WMCTHHHBIC CYXJICHUS, JIENaTh YMO3AKJIIOUCHHS I10
AHAJIOTHH;

"  [IPUBOJUTH apryMEHTHI, MMOATBEPKAAIONINE COOCTBEHHOE 0000IICHHE, BHIBOJI C
YUETOM CYIIECTBYIOIINX TOUEK 3PEHUS;

"  JCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA IS INPEICTABJICHUS
uH(GOPMAIIUU U CO3JIaHUS HECIOKHBIX MOJIETICH H3y4aeMbIX OOBEKTOB;

" [peoOpa3oBBIBATH  NPEMJIOKCHHBIE  MOJEIM B TEKCTOBBIH  BapUaHT
NpEICTaBICHUS  HMHPOPMAIMH, a TaKXkKe NPEIJIOKEHHYIO  TEKCTOBYIO
nHpopMaIro B MoJIeH (TadauIa, 1marpaMmma, CXxema).

IIpenMeTHbIE PE3VJILTATHI

OCO3HAHUE POJIU BEUIECTB;

OIPEACIIATh POJIb PA3JIUYHBIX BELIECTB B IPUPOJE U TEXHUKE;

OOBSACHATH POJIb BELIECTB B UX KPYrOBOPOTE;

pPacCMOTPEHHE XMMHUYECKUX IPOLIECCOB;

IPUBOJIUTH NPUMEPHI XUMUYECKUX MPOLIECCOB B IPUPO/IE;

HaXOJIUTh YEPThl, CBUIETEILCTBYIOLINE 00 OOIUX MPU3HAKAX XUMUUECKUX

IIPOLIECCOB U UX PA3IUUMSIX;

UCIOJIb30BaHUE XUMUUYECKUX 3HAHU B OBITY:

OOBSACHATH 3HAYEHUE BELIECTB B )KU3HU U XO3SIMICTBE YEIIOBEKA;

OOBSICHATH MUP C TOUKU 3pEHUS XUMUHU;

NEPEYUCIIATh OTIIMYUTEIbHBIE CBOICTBA XUMHUYECKUX BELIECTB;

pa3anyaTh OCHOBHBIE XMMHUYECKHE IIPOLIECCHI;

OTIpeEIATh OCHOBHBIE KJIACChl HEOPIraHUUECKUX BEILIECTB;

MIOHMMATbH CMBICI XUMUYECKUX TEPMHUHOB;

OBJIaJICHE OCHOBAMH METO/I0B ITO3HAHMS, XapaKTEPHBIX JJIsl ECTECTBEHHBIX HAYK;
XapakTepu3oBaTh METOJIbl XMMHUYECKOW Hayku (HaOlltoJeHHe, CpaBHEHHE,OKCIECPUMEHT,
U3MEpEHHE) U UX POJIb B O3HAHUU IIPUPOIBI;

MEHHE OLIEHUBATh IMOBEJCHHE YEJIOBEKAa C TOUYKMU 3PEHMS XMMUYECKOH O0€30MacHOCTH 10
OTHOLICHUIO K YEJIOBEKY U IIPUPOJIE:

UCMOJIb30BaTh 3HAHUS XUMHHM IPU COOJIOJCHUH TpaBWI MCIOJIB30BaHUS OBITOBBIX
XUMHUYECKHX TPEernaparos;

pas3nyaTh ornacHble U Oe30MacHbIe BEIECTBA;

(dbopMupOBaHUE MEPBOHAYAIBHBIX CHCTEMAaTU3UPOBAHHBIX NMPEACTABICHUN O BEIIECTBaX, UX
IPEBPALICHUSIX M NPAKTUYECKOM IPHUMEHEHUU; OBJAJCHUE MOHATHIHBIM annaparoM H
CUMBOJINYECKUM SI3bIKOM XHMUU;

0CO3HaHHE 0OBEKTUBHO 3HAYMMOCTH OCHOB XMMMUYECKOW HAyKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUUECKUX MPEBpAIICHUN OpraHMuYeCKUX U HEOPraHUYECKUX BEUIECTB KaK
OCHOBBI MHOTHX SIBIICHMH >XUBOW W HEXHMBOH NPHUPOAbI;, YriyOleHue NpeicTaBIeHHH O
MaTepuaIbHOM €AMHCTBE MUPA;

OBJIQJICHUE OCHOBAaMH XMMHYECKOH TPAMOTHOCTH: CIIOCOOHOCTBIO aHAJIM3UPOBATh MU
OOBEKTUBHO OLEHUBATh JKU3HEHHbIE CHUTYyallUd, CBSI3aHHbIE C XWMHEH, HaBbIKaMU
0e30macHOro OOpallleHus] C BEIIECTBAMH, HCIOJIb3YEMBIMH B TIOBCEAHEBHOM KHU3HH,
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1)

2)

3)

4)

5)

YMEHHEM aHaJM3MpPOBaTh M IIAHUPOBATH IKOJOTMYECKH O€30IacHOEe TOBEICHHE B LIENSX
cOepexeHus 310pOBbs M OKPYXKAIOLIEH CPEJIbI;

(dopMupoBaHHME YMEHHMH YCTaHABIHMBATh CBSI3U MEXKJAY peEalbHO  HAOJIIOAeMBIMU
XMUMHYECKUMH SIBJICHUSIMA M TIPOLIECCAMH, HPOUCXOAAIIMMH B MHUKPOMHpPE, OOBSICHATH
NPUYMHBI MHOTOOOpAa3usi BEIIECTB, 3aBUCUMOCTh MX CBOMCTB OT COCTaBa M CTPOCHHS, a
TaKOKe 3aBHCUMOCTh IPUMEHEHHS BEIIECTB OT X CBOWCTB;

NPUOOPETEHNUsI  OIbITAa  KCIOJIb30BAaHHMSI  PA3IMYHBIX METOJOB HM3YYCHUsS  BEIIECTB;
HaOMIONEHNST 3a MX MPEBPALICHUSMH MpPU TPOBEACHUM HECIOXKHBIX XHMHUYECKHX
HKCIEPUMEHTOB C UCTIOJIb30BaHUEM JTa00PATOPHOTO 000PYIOBaHUS U IPUOOPOB;

YMEHHE OKa3blBaTh MEPBYIO IOMOIIb HPU OTPABICHHUSAX, OXKOTax W APYrHX TpaBMax,
CBSI3aHHBIX C BEIIECTBAMH U J1Ja0OPaTOPHBIM 000PYI0BAHUEM;

OBJIaJICHNE TIPHEMaMH PadOTHI C HHPOPMaIHel XUMHYECKOTO CO/IEPKAHNUS, TPECTABICHHOM
B pa3HoO ¢opme (B BUze TeKCTa, hopMy, rpadukoB, TaONUYHBIX JaHHBIX, cXeM, (poTorpadmuii
M 1p.)

CO3JJaHUE OCHOBBI [T (POPMUPOBAHUS MHTEPECA K PACIIUPEHHIO U YIITYOJICHUIO0 XUMUYESCKUX
3HAHWU U BBIOOpPA XMMHUH KakK MPO(MIFHOTO MpEeaMeTa NPy Mepexoje Ha CTYNEeHb CPEIHEro
(momHOTO) OOmEro oOpa3oBaHWs, a B JalbHEWIIEM W B KadecTBe CQepbl CBOE
npodeccHoHaIbHON AeATEIbHOCTH;

(GopMupOBaHUE MPEICTABICHUI O 3HAYCHUH XUMHYECKOH HAyKH B PEIICHUH COBPEMEHHBIX
9KOJIOTMYECKUX MPOOIJIEM, B TOM YHCIIE B MPEJOTBPAIIEHHH TEXHOTEHHBIX U SKOJIOTHYECKHX
KaracTpod.

Ilnanupyemsie pe3yabTaThl

pa3BHUTHE MPEACTABICHUN O MaTepUAIbHOM €INHCTBE MUPA, O 3AKOHOMEPHOCTSIX
II03HABAaEMOCTH SBJICHUI MTPUPO/BI; 0CO3HAHNE O0BEKTUBHON 3HAYMMOCTH OCHOB XMMHUYECKON
HaYKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMU I, KOMIIOHEHTA 00IIeH KYJIbTYphI U
NPaKTHYECKOH IEeSITeHOCTH YeI0BeKa B YCIOBHIX BO3PACTAIONICH XUMH3ALUN MHOTHX cep
YKU3HU COBPEMEHHOT0 00IECTBA;

c(hOpMUPOBAHHOCTh CUCTEMbI XUMUYECKUX 3HAHUN 00111€00pa30BaTEIHLHOTO U MO3HABATEIILHOTO
3HAYCHHA, KOTOpasd BKIIOYACT: BaXXHEUIITHE XUMHUYIECCKHE IIOHATHUA, OCHOBOIIOJIArarOIinue 3aKOHbI
" TCOpHUU XUMUHU; MPCACTABICHUA 00 SKCHCPUMCHTAJIBHBIX U TCOPECTHYCCKUX METOJAX IMMO3HAHUA
BCILICCTB U peaKHHﬁ; MHUPOBO33PCHUYCCKUEC NPCACTABJICHUA O MIPUYNHHOCTH U CUCTCMHOCTHU
XUMUYECKUX SIBJICHUI;

OBJIa/ICHUE TMOHATUHHBIM alapaToM U CUMBOJIMUYECKUM SI3BIKOM XUMHH: YMEHUSAMHU
UCIOJIb30BaTh XUMHUUECcKyt0 HoMeHKIaTypy: IUPAC u TpuBHaibHYI0, COCTABIATH (POPMYJIBI
HEOPraHUYECKUX BEIECTB, YPaBHEHUS XUMUUYECKUX PEAKLUI; MOJIEINPOBATh CTPOCHNE aTOMOB
U MOJIEKYJI;

OBJIQJICHHE OCHOBHBIMU METOJIAMH HAYYHOT'O TIO3HAHUS [IPU U3YYEHUH BEUIECTB U XUMHUYECKUX
SBJICHUI: BbIJIEJICHHE MTPOOJIEMBI U BBIABM)KEHHE THIIOTE3bI O CIIOCO0axX €€ pa3peleHus;
IIPOBE/ICHUE HECIIOKHBIX XUMUYECKUX SKCIIEPUMEHTOB, MPEICTABICHUE PE3YJIBTATOB
AKCIIEpUMEHTa B (hOopMe BBIBOJIOB, 0KA3aTENbCTB, IPaUKOB U TaOJINULI, BBIIBIEHUE HA 3TOM
OCHOBE IMIHUPUYECKUX 3aKOHOMEPHOCTEH; MpOoBeleHNe pacyeToB Mo (popMynaM ypaBHEHUSIM
XUMUYECKUX PEAKLIUN;

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ I(J'IaCCI/I(pI/II_II/IpOBaTB XUMHYCCKUC IJICMCHTBI, HCOPraHUYCCKHUC
BCIICCTBA U XUMUYCCKHUEC PCAKIIUU, OIIPCACIIATE BAJICHTHOCTD U CTCIICHb OKUCIICHUS XUMHUYCCKUX
9JICMCHTOB, B/ XUMHYECKOM CBS3U B COCAMHCHUAX, 3apsJ] NOHA, XapaKTCP CPEAbI B BOHBIX
pacTBOpax KUCIOT U OCHOBaHHﬁ, OKHCJIIUTEIb U BOCCTAHOBUTCIIb,



OBJIa/ICHUE YMEHUAMHU OOBSICHATD U OLICHUBATh SIBJICHHS OKPY>KAIOLIEr0 MUPa HA OCHOBAaHUU
3HAHUH U OIBITA, IIOJYYCHHBIX IIPU U3YYECHUU XUMHUU: YCTAHABIMBATD CBA3U MEXKAY PEAIBHO
Ha0JII0/JTaeMBbIMA XMMUYECKUMH SIBIIEHUSIMU U NIPOLIECCAMU, IPOUCXOAIIMMHI B MAKpO- U
MHUKPOMHPE, 00BACHATh MPUYHUHBI MHOTOOOpa3us BEIIECTB; MPOrHO3UPOBATh: CBOMCTBA
BEILECTB B 3aBUCHUMOCTHU OT UX CTPOCHMUS, IPUMEHEHHE BEILIECTB B 3aBUCUMOCTH OT UX CBOWCTB,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALECHUN B PA3JIMYHBIX YCIOBUAX, BIUSHUE
BEILECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M Y€JI0BEKA U OKPYKAIOLIYIO IIPUPOAHYIO CPENY;

7) HHTErpaliio XUMHUYCCKHUX 3HAHWUM C MMOHATHIMU U MMPEACTABICHHUAMUA JPYTrUx
€CTCCTBEHHOHAYYHEBIX IIPEAMETOB, KOTOpas o0OecreynBaeT BO3MOKHOCTH JIIA boinee
OCO3HAHHOI'O MOHUMAHUWA CYITHOCTU MATCPHUAJILHOI'O CAMHCTBA MHPA,

8) nmproOpeTeHrne HaBBIKOB PabOThI ¢ PA3TUYHBIMUA UCTOYHUKAMU HAYYHOU U HAyYHO-
HOMYJSIPHOM HH(OPMAIMK IO XUMUU (CIOBapH, CIIPAaBOYHHUKH, HHTEPHET-PECYPCHI), a TAKKE
yMEHUH 00bEKTUBHO OIICHWBATh MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUSIX U
IPaKTUYECKOM NPUMEHEHUH;

9) ocBOEHHE OCHOB XMMUYECKOI IrPaMOTHOCTH, HEOOXOJUMOM JUIsl aHAJIN3a U IIJITAHUPOBAHUS
9KOJIOTUYECKH OE30I1aCHOT0 MOBEICHUS B LIESX COepEe)EeHUs 3I0POBbsI U OKpY Karolei
IIPUPOJHOM CpEJIbI;

10) mproOpeTeHne HaBBIKOB caMO00OPa30BaHuUs M MPAKTHYECKOTO COTPYAHUYECTBA TIPU
OpraHU3allH U BBITOJHEHUHA XUMUYECKOTO SKCIIEPUMEHTA, TIPU MIOATOTOBKE M 3aIIUTE
YUEHHUYECKUX MTPOEKTOB MO MCCIICAOBAHUIO CBOMCTB OT/IEIBHBIX BEIIECTB U XMMUYECKUX
SIBJICHUH, HAOJII0aeMbIX B TIPUPO/IE U TIOBCEJHEBHOMN JKU3HH;

11) pazBuTHe MOTHBAIIMK K OOYYCHHIO U TO3HAHUIO, CIIOCOOHOCTEHM K CAMOKOHTPOJIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHUS OOIEUEeTIOBEUECKHUX [IEHHOCTEH; TOTOBHOCTH K
OCO3HAHHOMY BEIOOPY MPOMIIS M HAIIPABJICHUS JATbHEHIIIETO O0YICHHUS.

Il. Conep:xanue yuedHOro Kypca
9-8 kaccoB

HEOPI'AHUYECKAS XUMUSA
Tema 1. IlepBoHayajibHble XUMHYECKHE TOHSATHSA

IIpeamer xumun. X¥MHS Kak 4acTh €CTECTBO3HAHMSA. BemecTBa u ux cpoiicrsa. Yucreie
BerecTBa U cMecu. CriocoObl OYMCTKH BEIIECTB: OTCTauBaHue, GUIbTPOBAHUE,

BBITIAPUBAHUE, KPUCMAIUZAYUSL, OUCMULIAYUS, Xpomamoepagdusi. DU3ndeckue U XUMUYECKUE
ABJICHUS. XUMUYecKre peakuuu. [Ipu3Haku XMMUUYECKUX peakuil U yCI0BUsI BOSHUKHOBEHUS U
TEUEHUSI XUMUYECKUX PEAKIIUM.

ATOMBI 1 MOJIEKYJIBI. BellecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSL.
KavecTBEeHHBIN 1 KOJTMYECTBEHHBIN cOCTaB BemiecTBa. [IpocThie U C0KHbIE BEIIECTBA.
XUMUYECKUH dNIEMEHT. SI3bIK XUMUU. 3HAKH XUMHUUECKHUX JJIEMEHTOB, XUMHUECKHUE (DOPMYIIBI.
3aKOH MOCTOSIHCTBA COCTABA BEILIECTB.

AToMHas equHULIa Maccbl. OTHOCHUTEINbHASI aTOMHAs U MOJIEKYJIsipHast Macchl. KoanuecTBo
BEIllECTBA, MOJIb. MosipHas macca.

BanieHTHOCTH XUMUYECKUX AJIeMEHTOB. Onpe/eieHre BAJICHTHOCTH 3JIEMEHTOB 1O
dbopmynam ux coequnennid. CoctaBiieHne XUMUYECKUX (DOPMYJT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYJISIPHOE YUEHHUE. 3aKOH COXPAHEHHS MacChl BEIIECTB. XUMUYECKUE
ypaBHeHus. Kiaccudukanust XuMAYECKUX PEaKIUid 1O YHCITY ¥ COCTaBY UCXO/HBIX U
MOJIYYEHHBIX BELIECTB.

JMemoncTpanuu. O3HAKOMJICHHE C 00pa3iaMu MPOCTHIX M CIOKHBIX BeniecTB. CrocoOb!
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OUYMCTKHU BEUIECTB: KPUCTAITU3AINS, JUCTHIUISINS, XpoMaTorpadus. ONbITHI,
MOATBEPKIAIOIINE 3aKOH COXPAHEHUSI MaCcChl BEIIECTB.

XUMUYECKUE COSAMHECHHSI KOJTMYECTBOM BetecTBa | Mosb. Moienb MOJISIpHOTO 00bemMa
ra3os.

JlaGopaTopHsble onbIThI. PaccMOTpeHre BENIECTB ¢ Pa3IMYHBIMUA (PU3UUIECKUMHU
cBoiictBamu. Pa3nenenue cMecu ¢ nomoipio MarauTa. [Ipumepsl pu3ndecknx u XUMHYECKUX
sIBJICHUH. Peakiiuu, WTIOCTPUPYIOIINE OCHOBHBIE ITPU3HAKU XapaKTEPHBIX PEaKIM.
Pasnoxxenne ocHoBHoro kapoonara meau(ll). Peakuus 3amenieHus: Meiu K ene30M.

IIpakTuyeckune padoTsl

* [IpaBuia TexHUKH 6€30MaCHOCTH P paboTe B XUMUYECKOM KabuHeTe. O3HaAKOMIIEHHUE C
71a60paTOPHBIM 000PYIOBAHUEM.

* OyucTKa 3arps3HEHHON MMOBapEHHOMN COJIH.

Pacuernble 3agaun. BeruncieHre OTHOCUTENIBHON MOJIEKYJIIPHOM MAaCChl BELIECTBA 10
dbopmyne. Beruncienue MaccoBOM A0JIH 3JIEMEHTA B XUMHUYECKOM COSTUHEHHUH. Y CTAHOBIICHUE
npocTeiiniel (opMyIibl BEIeCTBa 0 MaCCOBBIM JOJISIM 3JIEMEHTOB. BeraucieHus mo
XUMUYECKUM YPaBHEHHUSAM MACChl MJIM KOJIMYECTBA BEIIECTBA MO U3BECTHOM Macce WIH
KOJIMYECTBY OJJTHOI'O M3 BCTYMAOIINX WJIM MOJTYyYaOUIUXCS B PEaKUH BEUIECTB.

Tema 2. Kucaopoa

Kucnopona. Haxoxaenue B mpupojie. duzndeckue u xuMuueckue cBoictra. Ilonydenue,
npumeHeHnue. Kpyrosopor kucinoposa B npupojie. I'openne. Oxcuapl. Bo3ayx u ero cocras.
Mennennoe okucienue. TernnoBoit 3 (HexkT XUMUIECKUX PEaKIIHH.

Tonnueo u cnocobwi e2o coicucanus. 3amura aTMochepHOro Bo3yxa OT 3arpsi3HEHUH.

HemoHcTpanuu. [TonydeHne u coOupanue KUCIOpoa METOAOM BEITCCHEHHS BO3IyXa,
METOJIOM BBITECHEHHMsI BOJbl. Ompeiesienne coctaBa Bo3ayxa. Kouexyuu negpmu, KamenHo2o
YVelsi u npoo0yKmos ux nepepabomxu.

JlabopaTopHublie onbIThbl. O3HAKOMIIEHHE C 00pa3liaMyu OKCHIOB.

IIpakTHyeckas padora. [lonyuenue u cBONCTBA KUCIOPOJA.

Pacyernble 3axa4n. PacueTsl 10 TEPMOXUMUYECKUM YPaBHEHHUSIM.

Tema 3. Bogopon

Bonopon. Haxoxaenue B mpupone. dusnueckue u XuMHUYECKHUE cBOMCTBA. Bonopon —
BOCCTaHOBUTENb. [lonydeHue, npuMeHeHue.

JMemoncTpanumn. [Tonyyenune Bonopoaa B anmnapate Kumnmna, npoBepka BoAOpPO1a Ha YUCTOTY,
TOpEHUE BOJIOPOa, COOMPaHKE BOIOPOIa METOIOM BBHITECHEHHS BO3/1yXa U BOJIBI.

JlabopaTopHusie onbIThI. [lonydeHne Bonopoaa 1 U3ydeHue ero cBOicTB. Bzaumoneincreue
Boziopoaa ¢ okcunom meau(Il).

Tema 4. PactBopnl. Boga

Bona — pactBoputens. PactBopuMocTs BetecTB B Bojie. OnpeiesieHne MacCoBOM 10U
pacTBOPEHHOrO BelecTBa. Boxa. Metobl onpenesieHus: coctaBa BOAbl — aHAJINA3 U CUHTES.
®dusnyeckue U XUMHUECKHE CBOMCTBA BOABL. Bojia B mpupoie 1 ciocoObl €e OUUCTKH.
KpyroBopot BoabI B ipupoe.

JemoncTpanun. Ananu3 Boabsl. CHHTE3 BOJIBI.

IIpakTuyeckas padora. [IpuroroBieHue pacTBOpOB COJIEN C ONPEIETEHHON MacCOBOM
JIOJIEN paCTBOPEHHOIO BEUIECTBA.

Pacuernbie 3agaun. HaxoxaeHue MacCoBOM JOJIM paCTBOPEHHOTO BEILIECTBA B PACTBOPE.
Brrunciienre Mmacchbl paCTBOPEHHOTO BEIIECTBA M BOJBI IJI PUTOTOBIICHUS pacTBOpPA
ONPENEICHHON KOHIIEHTPALUH.

Tema 5. OcHOBHBIE KJIACCHI HEOPTAHUYECKUX COeTMHEHU I

Oxcuabl. Knaccudukanus. OCHOBHbBIE M KUCIOTHBIE OKcHIbl. HoMeHnkmatypa. ®usudeckue
1 XUMHYecKue cBoucTBa. [Tonydenue. [Tpumenenue.

OcnoBanus. Knaccupukanus. Homenknarypa. @usndeckne 1 XUMHUYECKHUE CBOMCTBA.
Peakuus verirpanuzanuu. [lonydenue. [Tpumenenue.

Kucaorel. Knaccudukanusa. Homenknatypa. @usnueckue 1 XMMUYECKUE CBOWCTBA.
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Britecautensubiii psaa metamnoB H. H. bekerosa. [Ipumenenue.

Conu. Kimaccudukamms. Homenknarypa. @usnyeckue u xumudeckue cBoictBa. CriocoObl
MOJYYEHHUS COJIEM.

['eHeTrveckas CBSA3b MEXIY OCHOBHBIMH KJIaCCaMU HEOPTaHUYECKUX COCTUHCHHM.

JleMoHcTpanuu. 3HAaKOMCTBO C 00pa3liaMu OKCHUJIOB, KMUCIIOT, OCHOBAHUM U COJICH.
HetiTpanu3anus menoun KUCIOTOW B MPUCYTCTBUU WHIUKATOPA.

JladopaTropHblie onbIThbl. ONBITHI, TOJITBEPKAAIONINE XUMHUUYECKUE CBOMCTBA KUCIIOT,
OCHOBAHMH.

IIpakTuyeckas padora. Pemienne skciepuMeHTAIbHBIX 3a/1a4 110 TeMe «OCHOBHBIE KJIACCHI
HEOPTraHWYECKUX COCITHMHCHHIN.
Tema 6. llepuoguvecknii 3aKOH U MePHOJUYECKAS CHCTEMA XUMHYECKUX IJIEMEHTOB
J. U. MenaeneeBa. CTpoeHue atroma

[TepBbIC MOMBITKH KIACCH(PUKAIIMN XUMHUCCKUX 3JIEMEHTOB. [IOHATHE O IpyIIax cXOIHbIX
anemeHToB. [lepuoauyeckuii 3akon JI. 1. Menneneera. [lepuoauyeckas Tabiauia XUMHIECKUX
aJIEeMEHTOB. ['pyIIIbl U iepuoibl. Kopomkutl u ONuHHbBLIL 8APUAHMbL NEPUOOUYECKOL MAOIUYbL.
3HayeHue nepuoInueckoro 3akona. XKusnb u gesrenbHocts [. 1. Menaeneena.

Ctpoenue atoma. CocTaB aTOMHBIX siiep. DNeKTpoHbl. M3oTomnbl. CTpoeHre 3IeKTPOHHBIX
0005109ek aTOMOB TIepBbIX 20 371eMEeHTOB nepuoanyeckoi cucrtemsl J{. . Menaeneena.

JlabopaTropHble onbIThbl. B3anmoelicTBre ruIpoKCHaa IIMHKA C pACTBOPAMHU KUCIIOT U
IIeJI0YEH.
Tema 7. CTpoeHne BemiecTB. XHMHYECKAs CBA3b

DJIEKTPOOTPULIATEIBHOCTh XUMUUECKUX 31EMEHTOB. OCHOBHBIE BUJIbl XUMUUECKOMN CBSI3H:
KOBaJICHTHAsI HEMOJISIpHAs, KOBAJICHTHAs TOJISIpHAs, HOHHAs. BaJ€eHTHOCTH 3JIEMEHTOB B CBETE
3JIeKTpOHHOU Teopun. CTeneHb okuciieHus. [IpaBuia onpeaeneHust CTENeHU OKUCIECHUS
a1eMeHTOB. OKHCIMTEIFHO-BOCCTAHOBUTEIHHBIC PEAKITUH.

Kpucrannudeckue pemeTki: HOHHAs!, aTOMHas 1 MOJICKyJisipHast. Kpucramaeckue u
amMop(HBIC BEIIECTBA. 3aBUCUMOCTh CBOMCTB BEIICCTB OT THIIOB KPUCTAIUTMUECKUX PEHICTOK.

JemoncTpauuu. O3HAKOMJICHHE C MOJICJIIMU KPUCTAUNIMUYECKUX PEIIETOK KOBAJECHTHBIX U
MOHHBIX coenHeHui. ConocTaBienne (U3NKO-XUMUYECKUX CBOMCTB COEIMHEHUH C
KOBAJICHTHBIMU U HOHHBIMU CBSI3SIMHU.
Tema 8. 3axkon ABoraapo. Mouisipublii 00beM ra3on

3akoH ABorajpo. MoispHblid 00beM razoB. OTHOCUTEIbHAS TIOTHOCTD Ta30B. OObeMHbBIC
OTHOIIICHUS TA30B MPU XUMHUYECKUX PEAKITUIX.

Pacyernbie 3axaun. OObEMHBIC OTHOIICHHS Ta30B MPU XUMUYECKUX PEAKITHSIX.

Brruucnenust mo XuMHUUECKUM YPAaBHEHHSIM MAaCChl, 00beMa M KOJIMUECTBA BEIIECTBA OJHOTO
U3 MPOYKTOB PEAKIIUU 0 MacCe UCXOTHOTO BEIIECTBA, 00bEMY HIIM KOJIMUYECTBY BEIIECTBA,
COJIEpKAIIIETO ONPEeIEICHHYIO 00 TPUMECcEH.
Tema 9. T'anorennbl

[TonoxxeHune raJloreHoB B MEPUOIUIESCKOM TabIUIle U CTPOCHUE WX aTOMOB. XJIOP.
®du3nyueckue U XUuMHUecKue cBoiicTBa xJiopa. [Ipumenenne. Xnoposogopoa. ComsiHas KUCIOTA U
ee conu. CpaBHHUTENIbHASI XapaKTEPUCTHUKA TaJIOTEHOB.

JleMoHcTpamuu. 3HAKOMCTBO ¢ 00pa3IiaMy MIPUPOTHBIX XJIOPUAO0B. 3HAKOMCTBO C
(hu3nyecKuMH CBOMCTBaMu TaioreHoB. [loydeHre X10poBoI0po/Ia B €T0 PaCTBOPEHUE B BOJIC.

JlabopaTopHble onbIThI. Pacrio3HaBaHWe COISHON KUCIOTHI, XJIOPHIOB, OPOMU/IOB,
MOIUI0B 1 Noja. BEITeCHEHNE TaJOreHOB APYT APYIOM U3 pacTBOpPA UX COSTUHCHUM.

IIpakTuyeckas padora. [lonyyeHue conssHON KUCIOTHI U U3yYEHUE €€ CBOMCTB.
HEOPI'AHUYECKAS XUMUA
Tema 1. DnekTpoIUTHYECKAS AUCCOIHALIMS

DIEKTPOIUTHI U HEANEKTPOIUTHL. DIICKTPOIUTHIECKAs JUCCOIMAIIHS BEIIECTB B BOIHBIX
pactBopax. Monsl. KaTrOHBI M aHUOHBL. [ u0pammas meopusi pacmeopos. INESKTPOIUTHISCKASL
JUCCOITUAITUS KUCIIOT, mmejoue u cosieid. Crnadble ¥ CHIIbHBIE JJIEKTPOIUTHL. CTeTeHb
mucconuanuu. Peakimm nonHoro oomena. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH.
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OKUCIUTEIb, BOCCTAHOBUTEIb. I UOpOAU3 CONEIl.

JlemoHcTpanuu. VcnbiTanue pacTBOPOB BELIECTB HA AIEKTPUUECKYIO IPOBOAUMOCTD.
JIBH>KEHME HOHOB B 3JIEKTPUYECKOM MOJIE.

JlabopaTopHble onbIThl. Peakiiiy oOMeHa Mex 1y pacTBOPaMU AJIEKTPOJIUTOB.

IIpakTuyeckas padora. Pemienue sKkCriepuMEHTANIBHBIX 337124 110 TEME
«ONEeKTPOIUTUYECKAs TUCCOIHALIHSI.

Tema 2. Kucaopoa u cepa

[TonoxkeHre KUCIOPOJa U Cepbl B EPUOANYECKON CUCTEME XMMHUUECKHUX 3JIEMEHTOB,
CTPOEHHUE UX aTOMOB. AJUIOTPOIHUS KUCIOPOJIa — O30H.

Cepa. Amtorponus cepbl. @Du3n4ecKre 1 XMMUYECKUE CBOMCTBA. HaxoxkaeHue B mpupoe.
[Tpumenenue cepol. Oxcup cepri(IV). CepoBoaopoaHast U CEpHUCTAS KUCIOTHI U UX COJIH.
Oxkcua cepoi(VI). Cepnas kuciora u ee coiau. OKUCTUTEIbHBIE CBOWCTBA KOHIICHTPUPOBAHHOMN
CEpPHOI KUCIIOTHI.

Tlonamue o ckopocmu xumuueckux peaxkyuti. Kamanuzamopuol.

JleMoHCcTpanum. AJUIOTPONUS KUCIOPOJa U cepbl. 3HAKOMCTBO ¢ 00pa3LiaMu IPUPOIHBIX
cynb(pua0oB, CyIbpaToB.

JlaGopaTopHble onbIThl. Pacnio3naBanue cynbdui-, Cynbpur- u cyabpaT-uoHOB B
pacTBope.

I[IpakTuyeckas padora. Pemienne skciepuMeHTAIbHBIX 3a1a4 1o TeMe «Kuciaopoa u cepay.

PacuerHble 3a1aun. BorurcneHus o XUMHYECKUM YPaBHEHUSIM PEaKIUil Macchl,
KOJIMYECTBA BEILIECTBA WJIM 00beMa 110 U3BECTHOM Macce, KOJIMYECTBY BELIECTBA UM 00BEMY
OJIHOTO M3 BCTYMAIOIIUX WUJIH MOTYYAIOIIUXCS B PeaKIIMK BEIECTB.

Tema 3. A3zot u docdop

[Tonoxxenue a3zota u ocdhopa B NEPUOANUECKON cCTEeME XUMHUYECKUX 3JIEMEHTOB, CTPOCHHE
WX aTOMOB. A30T, PU3NYECKHE U XUMHUSCKHAE CBOMCTBA, MOJIyYCHUE U IIPUMEHECHHE.
KpyroBoport azota B npupoae. AMMuak. Puznyeckue 1 XMUMUYECKHEe CBOMCTBA aMMHAaKa,
nonydyeHue, npumenerune. Comu ammonust. Oxcupt azora(ll) u (IV). A3zoTHas kucnora u ee
conu. OKuCIUTEIbHBIE CBOMCTBA a30THOM KHCIIOTHI.

®dochop. Amtorponus Gpochopa. Puznyeckue u XUMUIECKHE cBoMCcTBa Pochopa. Okcu
dochopa(V). OprodochopHas KUCIOTA U €€ COTH.

MunepanvHuvie yoobpenus.

JemoncTpanun. [Tonyyenne ammuaka u ero pacTBOpeHue B Bojie. O3HaKOMIIEHUE C
oOpasiamu IpUpPOAHBIX HUTPATOB, (hochaTos.

JlaboparopHble onbIThl. B3anmoelicTBre coieit aMMoOHMs co menouaMu. O3Hakomaenue ¢
A30MHLIMU U POChHOpHBIMU YOOOPEHUAMU.

IIpakTHyeckune padoTsl

* [lony4yeHne aMMuaka v U3y4€HHE €ro CBOMCTB.

* Onpeoenenue MUHepaIbHbIX YOOOPEeHUl.

Tema 4. Yriiepoa u KpeMHHH

[TonoxeHnue yriaepoaa U KpEMHUS B IEPUOANYECKON CUCTEME XUMUUYECKHUX 3JIEMEHTOB,
CTPOCHHE UX aTOMOB. YTJIEPOJ, AJUIOTPONHBIE MOAUDUKAIINHY, GU3HUIECKUE U XUMUYECKHE
CBOICTBa yriepoa. YTrapHbIil ra3, CBOMCTBa U (PU3HOIOTHUECKOE IEHCTBUE HA OPTaHU3M.
Yraekucnslii ra3, yrojibHas KUCI0Ta U €€ coii. KpyroBopoT yriieposaa B Ipupoe.

Kpemunii. Oxcupn kpemuusa(IV). Kpemnuesas kucnora u ee conu. Cmexno. Llemenm.

JemoncTpanuu. Kpucrannuyeckue pemerku aamasa u rpagura. 3HaKOMCTBO € 00pa3liamMu
HOPUPOHBIX KapOOHATOB U CHIIUKATOB. O3HaKOMAEHUE C PA3TUYHBIMU 6UOAMU MONIUBA.
O3HakomieHue ¢ 8Udamu cmekia.

JlabopaTropHblie onbIThl. O3HAKOMIIEHHE CO CBOMCTBAMHU U B3aUMOIIPEBPAILIEHUSIMU
KapOOHATOB W ruapokapOoHaToB. KauecTBeHHBIE peakIuu Ha KapOOHAT- U CUITMKAT- HOHBI.

IIpakTnyeckas padora. [lonydyenue okcuaa yrnepoga(IV) u usyuenue ero cBoicTs.
Pacnio3naBanue kapOOHATOB.

Tema 5. O01mme cBOMCTBA METAJIJIOB



[Tono>keHne METAJIIOB B IEPUOJUYECKON CUCTEME XMMUUECKHUX DJIEMEHTOB
J. . MenneneeBa. Metammdeckas cBs3b. Du3nueckrue 1 XUMHYECKHUE CBOMCTBA METAJIIOB. Psif
HaINpsHKEHUNA METAJUIOB.

[Tonsitue o meramutypruu. Crioco0Obl noay4deHus metamioB. CruiaBsl (CTalb, UyTyH,
JTIopaTroMUHUN, OpoH3a). [Ipobiaema 6€30TXOAHBIX TPOU3BOJICTB B METAJUTYPTHH U OXpaHa
OKPY’KaroIle Cpebl.

IIles1ounbIe MeTa LBl [1010)KeHNEe MIEIOYHBIX METAJUIOB B IIEPUOAUYECKON CUCTEME U
cTtpoeHue aroMoB. Haxoxnenue B mpupoje. dusnyeckue u xumudyeckue ceorctaa. [Ipumenenue
LICJIOYHBIX METAJUIOB U UX COCIUHECHUN.

IIlesi04HO03eMeIbHBIE MeTAJLIbI. [10/10KeHNE 111eTOUHO3EMENBHBIX METAJIIOB B
IIEPUOIUYECKON CUCTEME U CTpOoeHHE aToMOB. Haxoxxaenue B mpupoae. Kanpuuii u ero
coenuHeHus. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUSI.

Anromunuii. [TonoxeHre amoOMUHNS B IEPUOJUYECKON CUCTEME U CTPOCHHUE ETO aTOMA.
Haxoxnenue B mpupoe. dusndeckre 1 XUMUYECKUE CBOMCTBA altOMUHUSA. AM(OTEPHOCTH
OKCH/JIa ¥ TUIPOKCUJIA AITFOMUHUS.

Keue3zo. [lonoxxeHnue xene3a B IEpUOANUECKON CUCTEME U CTPOEHHUE €r0 aTOMA.
Haxoxnenue B npupoae. Pusndeckue U XUMHUUECKUE CBOMCTBA kese3a. OKCUAbI, THAPOKCUIBI U
cosmm xkene3a(ll) u xemeza(Ill).

JleMoHcTpanuu. 3HAKOMCTBO C 00pa3liaMy BaXKHEUIIIUX COJICH HATPHS, KU, TPUPOJTHBIX
COEIMHEHUH KaJblLus, PyJaMu XKeje3a, COeIMHEHUSIMU allfoMuHus. Bzaumopeiicteue
IIEJIOYHBIX, IIEJI0OYHO3EMENIbHBIX METAJNIOB U aJIIOMUHUS € BOJIOM. CikuraHue xeiesa B
KHCIJIOPOJIE U XJIOpE.

JlabopaTopHuble onbIThI. [lonyueHne ruipokcuia alFOMUHMS U B3aUMOJIEHCTBHE €ro C
kucnotamu u menoyamu. [lonyduenne runpokcunos sxene3a(ll) u xxenesa(Ill) u B3aumoneiicteue
UX C KUCJIOTAMH U IIEI0YaMHU.

IpakTnyeckmne padoThl

* Permenne aKCIepuMEHTAIBHBIX 33124 110 TeMe «DieMeHTh [A—IIIA-

TPy MePUOINYECKON TaOIUIIbI XUMUYECKUX JIEMEHTOBY.

* Pemienue skcniepuMeHTaNIbHBIX 3314 110 TeMe «MeTaslibl U UX COSAUHEHUSD.

PacuerHble 3anaun. BoruncneHus mo XUMHYECKUM YPaBHEHUSIM MacChl, 00beMa UITU
KOJIMUECTBA BEILIECTBA OJIHOTO M3 MPOAYKTOB PEAKIIMH [0 MacCe UCXOAHOIO BEIIECTBA, 00BEMY
WJIU KOJIMYECTBY BELIECTBA, COAEPIKALIETO ONPEAEICHHYIO 00 IIPUMECEN.
OPTAHUYECKASA XUMUSA
Tema 6. IlepBoHaya/ibHBIE NPEACTABJICHUSI 00 OPraHMYeCKNX BelecTBax

[TepBoHavanbHbIE CBEIEHUS O CTPOEHUU OPraHUYeCKUX BelecTB. OCHOBHBIE MTOJIOKEHUS
TEOPUHU CTPOEHMSI OpraHndeckux coequHenuit A. M. byrneposa. M3omepus. YnpoeHHas
KJIacCU(pUKaILUs OPraHUYECKUX COEAUHEHUH.

Tema 7. YriieBogopoabl

IIpenenbHsbie yriiesogopoabl. Meran, stad. @U3ndecKkrue U XMMUYECKHUE CBOMCTBA.
[IpumeHenue.

HenpenenabHbie yrieBoaopoabl. OtuwieH. OU3ndeckie U XMMHUUECKHUE CBOMCTBA.
[Tpumenenne. Aneruines. /[ueHoBbIE YIIIEBOAOPOBL.

Tousamue o yuxnuyeckux y2ne8000pooax (YUKIOAIKaHbl, OeH301).

[IpupoaHble HCTOYHUKH YIJIeBOA0POA0B. HedTh U mMpupoaHbIii ra3, uX NpuMeHEeHHUE.
3amuTa aTMOC(HEPHOro BO3/yXa OT 3arps3HEHHUS.

JAeMoHcTpanuu. Moenu MOJIEKyJl OpraHU4eCKUX COeIUHEHU. ['openue yrieBoaopoioB u
oOHapyXeHHe MMPOyKTOB UX TopeHus. KauecTBenHsle peakiyu Ha 3TuiieH. OOpa3isl HehTu U
IPOAYKTOB UX MEPEPadOTKH.

JlabopaTropHble ONbIThI. DTUIEH, €T0 MOJy4YEHNEe, CBOMCTBA. AyemuieH, e2o noaydenue,
ceoticmaa.

Pacuernas 3agaua. YcraHoBieHue npocTeiiieil opmysibl BEUIECTBa 10 MaCCOBBIM JIOJISIM
JJIEMEHTOB.



Tema 8. Cnimprsl
OnHoaromHuble ciupThl. MeTtanou1. Dtanon. ®uznueckue cBoiicTBa. PU3NOIOTHUECKOE
JICHCTBHE CIIUPTOB Ha opranusM. [IpumeHnenue.

MHoroaroMHble CIUPTHI. DTUIICHIINKOb. [ munepun. [Ipumenenue.

JdemoncTpauuu. KonmyecTBEHHBIN ONBIT BLIICJIICHUS BOJOPOAA U3 STUJIOBOTO CHUPTA.
PacTBOpenue stusioBoro cnupTa B Bojie. PactBopenue riunepuna B Bojae. KauecTBeHHbIE
peakiy Ha MHOTOATOMHBIE CITUPTHI.
Tema 9. KapooHoBble kuca0ThI. ZKupbl

MypaBbuHas 1 yKcycHas KucinoTel. usnueckue cBoiictBa. [Ipumenenue.

Bricine kapOoHOBBIE KHCIIOTHI. CTE€apUHOBAsI KUCJIOTA.

Kupbsl — TpoAyKTHI B3aUMOICHCTBUS TIIUIIEPUHA U BBICITUX KApOOHOBBIX KUCIOT. Poib
JKUPOB B IIpoliecce 0OMeHa BEIIECTB B opranu3me. KaaopuiHOCTB JKUPOB.

JdemoncTpaumu. [lomyueHue u cBOMCTBA YKCYCHOM KUCIIOTHI. MccnenoBanue CBOMCTB
JKUPOB: paCTBOPUMOCTH B BOJIE€ U OPraHUYECKUX PACTBOPUTENAX.
Tema 10. YraeBoabl

I'mroko3a, caxapo3a — Ba)KHEWIIIME MPEACTaBUTENN YIJIeBOA0B. HaxoxaeHue B nmpupoe.
®dotocunTe3. Posb IIIOKO3bI B TUTAHUU U YKPETUICHUH 37]0POBBSI.

Kpaxman u nemitono3a — npupoiabie noauMepsl. Haxoxaenue B npupoge. [Ipumenenue.

JemoncTpanuun. KauecTBeHHbIE PEaKIIMU Ha TIIFOKO3Y U KpaxMaJl.
Tema 11. beaxu. Ilotumepnl

benkn — 6nononmmepsl. Coctas 6enkoB. DyHkIK 6enKkoB. Posib 6€7KOB B TUTaHUY.
[TonsTHS O epMEHTAX U TOPMOHAX.

[Tonmmepbl — BBICOKOMOJIEKYIIsipHBIe coequuenus. [lonmmatunen. [lonmunponuieH.
[TonuBunuxOpUI. [IpuMeHeHue moIuMepoB.

Xumus U 310poBbe. JIekapcTsa.

JemoncTpamuu. KauecTBeHHbIE peakiiuy Ha 0eslok. O3HaKOMJIEHHE ¢ 00pa3laMy H3CIIHMA
U3 MOJUATUIICHA, TTOJIMIPOTTUIICHA, TOJTUBUHIIXJIOPHUIA.
TemaTuyecKuii JIaH

8 kiacc
Ne Pa3nen Kosan4yectBo yacoB | KoHTpobHBIX padoT
1 [TepBoHavanbHbIE XUMUYECKHE 23 1
TTOHSTHS
2 Kucnopon 6 0
3 Bogopon 5 2
4 Bonma 5 0
5 KonuuecTBeHHBIC OTHOIIICHHUS B 6 1
XUMHH
6 Baxneiimme Kiraccbl HEOPraHUYECKHUX 11 1
COE€TUHEHUI
7 [leprnonnvecknii 3aKOH U CTPOCHUE 6 0
aToma
8 CrpoeHue BeniecTBa. XUMUIeCKast 6 1
CBSI3b
TemaTHuyecKUil mIaH
9 kiaacc
Ne Paszpnen KosmnuectBo yacoB | KoHTpoJIbHBIX padoT
1 Knaccudukanus XuMuueckux 7 1
peakuuii
2 XUMHUYECKUE PEAKIIUU B BOJHBIX 10 1
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pacTBopax

3 ["asiorensl 5) 1
4 Kucnopon u Cepa 7 1
5) A3zot u ®ochop 11 1
6 Yrinepon u Kpemuuit 10 1
7 Mertasibl 13 1
8 OCHOBBI OPraHNYECKON XUMHH 5 1
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