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Pabouas mporpamma mo xumum s 8-9 kimaccoB pa3zpaboTaHa Ha OCHOBE HOPMATHBHBIX
JOKYMEHTOB:
-3akon P® « O6 oOpazoBanum»
-d1oC 000
-OyHgaMeHTaIbHOE SAPO CoiepKaHust 001Iero 00pa3oBaHus
-IIpuMepHO#i TporpaMMebl 110 OUOJIOTUH
Pabouas mporpamma peammsyercs mo YMK: aBropos I'.E.Pym3uruca, @.I".denpamana
3a OCHOBY pa0ouell mporpaMmbl B3siTa MporpaMma Kypca XuMuu [uisi  8-9 KjaccoB
0011e00pa30BaTENbHBIX YUPEXKICHUH, OmyOIuKoBaHHAas wu3aaTenbecTBOM «lIpocBemenne» B
2019 romy (COopHHMK mporpaMM Kypca XUMHH K ydeOHMKam xumuu aBtopoB I .E.Pymsutuca,
O.I".®enpamana aiisa 8-9 kiraccoB)

l. IInanupyemble pe3yJibTaThl
JInyHOCTHBIMM pe3ylibTaTaMu (OPMUPOBAHUE NIPECTABICHUN O HAYYHOU KapTHHE MUpA:

* (opmHpOBaHNE OCHOB HAYYHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO HayK O MPUPOJE U OOIIECTBE U OOLIECTBEHHON IPAKTHKE;

" TOTOBHOCTb K CAMOPA3BUTHIO U caMOOOPa30BaHUIO, MPOSIBIIEHNE HHTEpeca K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESITEIbHOCTH, PACHIMPEHUIO0 CBOMX 3HAHUM O
MIpHUpo/ie U OOIIeCTBE, COBEPIICHCTBOBAHNE CBOEH S3bIKOBOM M YUTATEIBCKON KYIbTYPHI
KaK Cpe/ICTBa MO3HAHUS OKPY)KAIOILIEr0 MUPA;

®  CrOCOOHOCTH K YCIIEUTHOM afjanTaly B OKPYKAIOIIEM MUPE C yYETOM M3MEHSIOIIeHCs
MIPUPOJTHOM, COITUAIBHOM U HH(DOPMAIIMOHHON CPEIbL;

=  OBJIAJICHUE YMECHUSAMHU pedICKCUH Ha ce0s1 U OKPYIKAIOIIHX.

MeTanpeaMeTHBIMH pe3yIbTaTaMHd OCBOCHHS OCHOBHOW 0O0pa30BaTEIIbHOW MPOTPAMMBI
OCHOBHOTO 00ITIeT0 00pa30BaHUS SBISIOTCS:

" [IEepPEeBOJUTH MPAKTUUYECKYIO 33/1a4y B YUeOHYIO;

=  GopmynmupoBaTh yueOHO-TIO3HABATEILHYIO 3a71a9y, 000OCHOBBIBAThH €€ yUCOHBIMHU
MOTpeGHOCTAMU u MOTHBaMH, BBIIBUHYTHIMU npobiemamMu u
IPEIO0JIOKECHUSAMU;

"  CaMOCTOSTEIbHO COCTABJISTH AITOPUTM (MM €ro YacTh), KOHCTPYHPOBATb
croco6 pemieHuss y4eOHOM 3amaud, OICHMBATh €ro Ielecoo0pa3HOCTh U
3¢ (HEeKTUBHOCTD, YYUTBHIBATH BPEMs, HEOOXOAUMOE Il pelieHus Y4eOHOU
3a/1a4u;

® BBIOMpATh METOJbl IO3HAHUS OKPY)KAIOIIEro Mupa (B TOM 4HUCIe HAOII0CHHE,
UCCIIEJIOBaHMNE, OIbIT, TMPOEKTHAs JESATENIbHOCTb) B  COOTBETCTBUH C
MOCTaBJIEHHOM yueOHOM 3aaueii;

" OCYHIIECTBIIATH aHaNU3 TpeOyeMoro coJepXaHus, MPEICTaBICHHOTO B
MUCbMEHHOM HCTOYHHKE, TUAJIOTe, IUCKYCCHH, PAa3InyaTh ero (aKTUYECKYIo U
OIICHOYHYIO COCTAaBIISIOIIYIO;

* [IPOBOJHUTH IO CAMOCTOSITEIHHO COCTaBJICHHOMY IUIAHY OIBIT, SKCIIEPUMEHT,
HEeOO0JIBIII0E UCCIIEIOBAHKE M0 YCTAHOBJICHUIO 0COOCHHOCTEH 00BEKTa U3YUCHHUS,
MPUYUHHO-CIIEICTBEHHBIX CBSI3€H U 3aBUCUMOCTEH 0OBEKTOB MEXTy COO0M;

= (dopmynupoBaTh OOOOIIEHHS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEIECHHOTO
HAOIOJICHHs, OTIBITA, UCCIIEOBAHUS, UCIIOIb30BaTh 0a30BbIE MEXIPEIMETHBIC
MOHSTHUSI U TEPMHUHBI, OTPAKAIOIINE CBSI3M M OTHOIIEHUS MEXAYy OOBEKTaMH,
SIBJICHUSIMHU, TTPOLIECCAMH OKPY’KAIOIIET0 MUPA;

® [pPE3eHTOBaTh MOJYYECHHBIE PE3YyIbTaThl ONBITHOHN, HKCIEPUMEHTAJIBLHON WM
HCCIEA0BATENbCKOM ACSITENIbHOCTH;

®  OCYILECTBJISATH JIOTMUECKHE OINEpaluud IO YCTAHOBIEHHUIO POJOBHIOBBIX
OTHOIICHU, OTPAHUYCHHUIO TOHSTHS, TPYINIUPOBKE TMOHATUH MO 00beMy U
COJIEPXKAHUIO, TEpex0Jia OT BUAOBBIX NMPHU3HAKOB K POJOBOMY MOHSTHIO, OT
MOHATHS C MEHBIITUM 00bEMOM K TIOHSATHIO C OOIBIIUM 00BEMOM;



"  BBIICNATH U CTPYKTYPUPOBATh NMPHU3HAKU OOBEKTOB (SBICHHMN) MO 3aJaHHBIM
CYIICCTBCHHBIM OCHOBAHHAM;

" yCTaHaBJ/IMBAaThb CyH.[eCTBeHHBIﬁ IMPU3HAK KJIaCCI/I(i)I/IKaL[I/II/I, OCHOBaHHUA JIA
CPaBHEHUS; KDUTEPHUHU IPOBOIMMOTO aHAIN3a,

" pacno3HaBaTh JIOXKHBIC W HMCTHHHBIC CYXICHHUA, ACIaTh YMO3AKIIOYCHHA II0
AHAJIOTUH;

"  JIPUBOJAUTH aPTyMEHTHI, MOATBEPKIAIOIINE COOCTBEHHOE 0000IIeHNEe, BBIBO C
Y4ETOM CYIIECTBYIOIIUX TOYCK 3PCHUS;

" HCIOJIb30BaTh  3HAKOBO-CHMBOJIMYECKHME CpEICTBA Ui  IPEJCTaBIICHUS
UHGOPMAITUU U CO3JIaHUS HECIIOKHBIX MOJICIICH H3y4aeMbIX 00bEKTOB;

* [peoOpa3oBbIBaTh  MPEAJIOKEHHbIE  MOJEIM B  TEKCTOBBIM  BapUaHT
IpCaACTaBICHUA I/IH(l)OpMaIII/II/I, a TaK¥XKE MMPEAIIOKCHHYIO TCKCTOBYIO
nHpopmannio B Mojienu (Tabnuia, AuarpaMma, cxema).

IIpeaMeTHbIE Pe3YJIbTATHI

OCO3HAHHE POJIH BEILLECTB;

OTIPEIEIATh POJIb PA3IUYHBIX BEUIECTB B IPUPOJIE U TEXHUKE;

OOBSACHATH POJIb BELIECTB B UX KPYrOBOPOTE;

paccMOTpeHNE XMMUYECKHUX MPOIECCOB;

MIPUBOJIUTH MPUMEPHl XUMUUYECKUX MTPOLIECCOB B PUPO/IE;

HaXOJHUTh YEPThl, CBUIECTEICTBYIOIINE 00 OOIINX MPU3HAKAX XUMUYECKUX

MIPOLIECCOB U UX PA3TUUMSIX;

HCIO0JIb30BAHNE XUMUYECKUX 3HAHUN B OBITY:

OOBSICHATh 3HAYEHUE BELECTB B KHU3HU U XO35ICTBE YETIOBEKA;

OOBSICHATH MUP C TOUKHU 3PEHUSI XUMUH;

MIEPEUUCIIATh OTIIMYUTEIIBHBIE CBOMCTBA XUMUYECKUX BEUICCTB;

pa3nu4aTh OCHOBHBIE XMMUYECKHE ITPOLIECCHI;

OTIPEIEIIATH OCHOBHBIE KJIACCHI HEOPraHUYECKUX BEILECTB;

IIOHMMAaTh CMBICII XUMHYECKUX TEPMHUHOB;

OBJIAJICHUE OCHOBAMH METOJIOB IIO3HAHMSI, XapaKTEPHBIX JUIsl €CTECTBEHHBIX HAYK;
XapaKTepu30BaThb METO/bl XUMHUYECKOW Hayku (HaOJIOJEHUE, CPaBHEHUE,OKCIEPUMEHT,
U3MEPEHNE) U UX POJIb B TIO3HAHUU ITPUPOIBL;

MEHHE OLICHHUBATh INOBEIEHHE YeJIOBEKa C TOUKH 3pEHHs] XMMHYECKOH O0e30IacHOCTH IO
OTHOIICHHIO K YEJIOBEKY U IPUPOJE:

UCIOJb30BaTh 3HAHHUA XUMHUM IpPU COOJIOACHUU MPaBWJI MCIOJIB30BaHMUS OBITOBBIX
XMMHMYECKUX MPENaparos;

pas3nuyarth ornacHele U O€30MacHbIE BEILECTBA;

¢opMupoBaHHE NEPBOHAYAIBHBIX CHCTEMaTHU3MPOBAHHBIX MPEACTaBIECHUN O BELIECTBAX, UX
IIPEBPALLEHUAX M IPAKTUYECKOM IPUMEHEHMH; OBJIQJCHHE IOHATUNHBIM anmnapatoM Hu
CUMBOJINYECKUM S3BIKOM XUMUU;

0CO3HaHHE OOBEKTUBHO 3HAYMMOCTH OCHOB XMMMYECKON HAyKHM KakK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMUYECKUX MPEBPAILECHNN OPraHUYECKUX U HEOPraHMYECKHUX BEIIECTB KaK
OCHOBBI MHOTHX SBJICHMH XHBOW W HEXHMBON NpHUPOABI, YriayOlieHHe NpeACTaBIeHUN o
MaTepPHAILHOM €JUHCTBE MUPA;

OBJIAZICHUE OCHOBAMHU XHMHYECKOH TIpPaMOTHOCTH: CHOCOOHOCTBIO aHAJIUM3UPOBATh MU
OOBEKTHBHO OIICHWBATh JKU3HEHHBIE CHUTYyallUd, CBS3aHHbIE C XUMHEH, HaBbIKAaMH
6e301acHOro 00pallleHus ¢ BEIeCTBAaMU, UCII0JIb3YEMbIMH B IOBCEHEBHOM KU3HH; YMEHUEM
aHaJM3UPOBATh U IJIAHUPOBAThH IKOJIOTHYECKU 0€30MacHOe MOBEJACHUE B LENAX COePEeKEHUS
3/10pPOBbSI U OKPYKAIOLIEN CPEIbL;

¢dopmMupoBaHME€ YMEHUH YCTaHABIMBATh CBSI3M MEXAY pEaJbHO HAOJI0JaeMbIMU
XUMUYECKUMHU SBJICHUSIMU M IPOLECCaMHU, NPOUCXOASAIIUMH B MHUKPOMHpE, OOBACHATH
MIPUYMHBI MHOTOOOpa3usl BELECTB, 3aBUCUMOCTb UX CBOMCTB OT COCTaBa M CTPOEHMS, a TAaKXKe



1)

2)

3)

4)

5)

6)

3aBHCHUMOCTb IIPUMEHEHUS BEIIECTB OT UX CBOMCTB;

pUOOPETEHNUS ONBITA HCIIOJIB30BAHUS PA3TUYHBIX METO/IOB U3YUEHHSI BEIIECTB; HAOIIOCHNUS
3a WX TPEBPAIICHUSMH MpPHU TPOBEACHUHM HECIOKHBIX XUMHUYECKHX SKCIIEPUMEHTOB C
UCIOJIb30BaHMEM JTAOOPATOPHOTO 00OPYIOBAHHS U IPUOOPOB;

YMEHHUE OKasblBaTh IEPBYIO IOMOINb IPH OTPABICHHIX, OXKOTrax M JPYyrHuX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BAHUEM;

OBJIJICHUE TIpUEMaMU PadOThI ¢ HHPOPMALEH XUMHUECKOTO COJIEPIKAHHMSL, IPEACTABICHHOM
B pa3Ho (opme (B BUIE TeKcTa, PopmMyd, rpaguKoB, TaOIUYHBIX JAHHBIX, CXeM, GoTorpaduii
u ap.)

CO3/IaHNE OCHOBBI JyIs1 (JOPMHUPOBAHUS MHTEPECA K PACIIUPEHUIO U YTITyOICHUI0 XUMUYECKUX
3HaHUH U BBIOOpA XUMHUU Kak MPOQUIBHOTO MPEaMeTa MU Mepexo/ie Ha CTYNEHb CPETHETO
(momuHoro) oOmiero oOpa3oBaHus, a B JajdbHEWIIEeM MW B KauecTBe cdepsl CBOe
pohecCHOHANBHOM JIeATETLHOCTH;

(dbopMupoBaHHE NPEJCTABICHUN O 3HAUEHNUH XMMHUYECKOW HAyKH B PEIICHHH COBPEMEHHBIX
HKOJIOTUIECKUX MPOOIEeM, B TOM YHCIIE B PEAOTBPAIICHUN TEXHOTEHHBIX U SKOJIOTUYECKUX
Karactpod.

IlnannpyemMsble pe3y/ibTaThl

paSBI/ITI/Ie Hpe}lCTaBJ'IeHI/II/I (0] MaTepI/IaJ'IBHOM CANHCTBEC MI/Ipa, (0] SaKOHOMepHOCTSIX "
IIO3HABACMOCTH HBJ’ICHI/Iﬁ HpHpOJIBI; OCO3HAHUEC 06’beKTI/IBHOI\/'I 3HAYUMOCTHU OCHOB XI/IMI/I‘-IGCKOﬁ
HayKH Kak 00JJaCTH COBPEMEHHOT'O €CTECTBO3HAHMUS, KOMIIOHEHTA OOIICH KYJIBTYPhI H
HpaKTI/I'-IeCKOI\/II JCATCIIBHOCTH YCJIOBEKA B YCJ'IOBI/IHX Bo3paCTa}0me171 XUMHU3AIIUH MHOTHUX C(bep
YKU3HU COBPEMEHHOTO O0IIECTBA;

c(hOpMHUPOBAHHOCTh CHCTEMbI XUMHUYECKHUX 3HAHUHN 0011e00pa30BaTEILHOTO U MO3HABATEIILHOTO
3HAYEHUS, KOTOPasi BKIIIOYAET: BaXKHEHUIINE XUMUYECKUE MIOHATHUS; OCHOBOIIOJIATAIOUINE 3aKOHBI
Y TEOPUHU XUMUU; MPEACTaBICHUS 00 SKCIIEPUMEHTAIBHBIX U TEOPETHUECKUX METOAAX MO3HAHUS
BEIIECTB U peakluii; MUPOBO33PEHUECKUE MTPEICTABICHUS O MIPUUNHHOCTU U CUCTEMHOCTH
XUMHYECKUX SIBJICHHUIA;

OBJIAJICHUE MMOHATUITHBIM aNIapaTOM U CUMBOJIMYECKUM SI3bIKOM XUMHUH: YMEHUSIMU
HCIIOJIb30BaTh XUMU4ecKytro HoMeHkiIatypy: IUPAC u TpuBHaibHy0, COCTABIATH (OPMYJIBI
HEOPraHMYECKUX BEIECTB, YPABHEHHSI XUMUYECKHX PEaKI[1il; MOAETUPOBATh CTPOCHHE aTOMOB
1 MOJIEKYII;

OBJIAICHUC OCHOBHBIMU MCTOJAMU HAYYHOTO IIO3HAHUS ITPU U3YUCHUU BCIICCTB U XUMHUYCCKUX
SIBJICHUI: BBIJICIICHUC HpO6J'I€MBI U BBIABHKXCHHEC I'MIIOTC3bI O croco0ax ee paspCUICHUs;
MMPOBCACHUC HECIIOKHBIX XUMHWYCCKUX SKCIICPUMCHTOB, IPCACTABJICHUEC PE3YJIbTATOB
OKCIICpUMCHTA B Q)opMe BBIBOJAOB, JOKa3aTCIbCTB, l"pa(bI/IKOB n Ta6J'II/II_I, BBISBJICHUE Ha 3TOH
OCHOBC OMITUPUYICCKUX 3aKOHOMepHOCTCI>'I; IIPOBCACHUC PACUYCTOB I10 (I)OpMy.]'IaM YPpaBHCHUSAM
XUMHNYCCKHUX peaKHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ KﬂaCCI/I(l)I/II_II/IpOBaTL XUMHUYCCKHUE SJIECMCHTBI, HCOPIraHUYCCKHUC
BCIICCTBA U XUMUNYCCKHUEC PCAKINU, OTIPCACIIATh BAJICHTHOCTD U CTCIICHDb OKUCJIICHUA XUMHWYCCKUX
OJICMCHTOB, BUJ XHMHUYECKON CBS3H B COCAUHCHMUX, 3apal NOHA, XapaKTEp CpCAbl B BOJAHBIX
pacTBOpax KUCIOT U 0CHOB8.HPII>'I, OKHCIIUTCIIb U BOCCTAHOBHUTCIIb,

OBJIAICHUC YMCHUSIMU OOBICHSATH U OLICHHUBATDH ABJICHUS OKPYKAIOLIECTO MUPA HA OCHOBAHUUN
3HAHUM U OIIbITA, TTOJIYYCHHBIX ITPU U3YUCHUH XUMHUU: YCTAHABJIMBATL CBA3U MCKIY PCAJIbHO
Ha6J'IIO,Z[aeMLIMI/I XUMHUYCCKHUMU SABJICHUSAMMU U ITPOLICCCAMU, ITPOUCXOAANIUMHU B MAKPO- U
MHUKpPOMHPE, O0OBICHATH MMPUYINHLBL MHOF006p8.3I/IH BCIICCTB; MPOTrHO3UPOBATH!: CBOICTBA
BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUS, IPUMCHCHUC BCUICCTB B 3aBUCUMOCTH OT UX CBOﬁCTB,



BO3MOKHOCTH ITPOTEKAHUSI XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX, BIUSHUE
BELIECTB U XUMUYECKHX IIPOLIECCOB HAa OPraHU3M UYEJIOBEKA U OKPYXKAIOUIYIO IPUPOIHYIO CPELY;

7) MHTETpaLMI0 XUMUYECKUX 3HAHUN C IOHSATUSMHU U NPEJCTABICHUSIMHU APYTUX
€CTECTBEHHOHAYUHBIX IIPEIMETOB, KOTOPask 00ecreunBaeT BOSMOXKHOCTHU ISt Ooiee
OCO3HAHHOTO MOHUMAaHUS CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA;

8) mpuoOpeTeHre HaBBIKOB PaOOTHI C Pa3IMYHBIMU UCTOYHUKAMH HAYYHOUW U HAYYHO-
MOTYJISIPHOM MH(OPMAINK 110 XUMUU (CIOBapH, CIIPABOYHHUKH, HHTEPHET-PECYPCHI), a TAKKE
YMEHHU 00BEKTHBHO OIICHWBATh HH(POPMAIMIO O BEIIECTBAX, UX MPEBPAIICHUSIX U
MPAKTUYECKOM IPUMEHEHHUH;

9) ocBO€HHE OCHOB XUMUYECKOI rpaMOTHOCTH, HEOOXOAUMOM JIJIsl aHAJIM3a U TUIAHUPOBAHUS
9KOJIOTUYECKN OE30I1aCHOTO MOBEACHUS B LIEIX COEpEKEHUs 310POBbs U OKPYKAIOILIEH
MIPUPOTHOM CpEJIbI;

10) npuoOpeTeHne HaBBIKOB caMO00pa30BaHUsl U MIPAKTUUYECKOTO COTPYIHUYECTBA MIPU
OpraHMU3aliy U BBITIOJHEHUH XMMUYECKOTO SKCIIEPUMEHTA, IPU MOATOTOBKE U 3alIUTe
YUYEHUYECKUX MTPOEKTOB 10 MCCIIET0BAHUIO CBONCTB OTAENbHBIX BEIIECTB U XUMHUYECKUX
SIBJICHUH, HAaOJII0AaeMbIX B IPUPOJE U IOBCEIHEBHOM KHU3HU;

11) pa3BuTHE MOTHBAIIMH K 00YYEHHIO U IO3HAHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOCHHMSI 0011[€4eNIOBEYECKUX [IEHHOCTEMH; TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MpO(HIIS 1 HaNpaBIEHUS JATBHEUIIIETO 00ydeHHS.

Il. Conep:kanue yueGHOr0 Kypca
9-8 ki1accos

HEOPTAHMUYECKAS XUMMUSI
Tema 1. llepBoHavajibHbI€ XUMHYECKHE MMOHATHS

IIpeamer xumun. XUMHUS KaK 4acTh €CTeCTBO3HaHMs. BelecTBa u ux cBoiicTBa. YucTeie
BemecTBa U cMecu. CriocoObl OUYMCTKH BEIIECTB: OTCTauBaHKE, (PHIIBTPOBAHHUE,

BBIIIAPUBAHKE, KPUCMALIUZAYUS, OUCTMUNIAYUSL, Xpomamozpagus. DU3ndecKkre n XUMHIECKHE
SIBJICHUS. XUMUYECKUE peakiuu. [Ipu3Haku XUMHUYECKUX PEAKIIUi U YCIOBUSI BOSHUKHOBEHHS U
TEUCHHS XUMHUUCCKUX PEAKIIHM.

ATOMBI M MOJIEKYJIBI. BeliecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUSI.
KadecTBeHHBIN 1 KOJMYECTBECHHBIN COCTaB BellecTBa. IIpocThie U ClI0KHBIC BEIIECTBA.
XUMUYECKUH dNIEMEHT. SI3bIK XUMUU. 3HAKU XUMHUUECKUX DJIEMEHTOB, XUMHUECKHUE (DOPMYIIBI.
3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

AToMHas equHuLA Maccbl. OTHOCUTEINbHASA aTOMHAsl U MOJIEKYJIsipHas Macchl. KonnuecTBo
BEIIICCTBA, MOJIb. MoJIsipHas Macca.

BanenTHoCTh XMMHUECKHUX 3JIeMEHTOB. OnpeiesieHue BaJICHTHOCTH 3JIEMEHTOB 110
dhopmynam ux coequHeHnid. COCTaBIICHHE XUMHUYECKUX (POPMYIT IO BAJICHTHOCTH.

ATOMHO-MOJIEKYIISIPHOE YUY€HHE. 3aKOH COXPAaHEHHUs MacChl BEIECTB. XUMHUECKHE
ypaBHeHus. Knaccudukarus XuMU4ecKuX peakifii o YMCIy U COCTaBYy UCXOIHBIX U
MOJYYEHHBIX BEIECTB.

JemoncTpamun. O3HAKOMIICHHE ¢ 00pa3IiaMH MPOCTHIX U CIOXKHBIX BellecTB. CrocoOb
OUYMCTKHU BEUIECTB: KPUCTATUIU3AINS, AUCTUILIALNS, XpoMaTorpadus. ONbITHI,
MOJITBEPIKIAFOIIME 3aKOH COXPAHEHHUS MacChl BEIIECTB.

XUMUYeCKHe COSAMHEHUS KOJTMUECTBOM BelecTBa 1 Moib. Moiens MOJISIPHOTO 00beMa
ras3os.

JlaGopaTopHble onbIThbl. PaccMOTpeHre BEIIECTB ¢ Pa3MuYHbIMU (PU3HUUECKUMU
cBoiicTBamu. Pazenenue cMecu ¢ momoisio MarauTta. [IpuMepsl pU3nueckux U XUMHUYEeCKUX



SIBJICHUM. Peakiuu, numrocTpupyromye OCHOBHBIE PU3HAKU XapaKTEPHBIX PEAKIUM.
Pasnoxxenne ocHoBHoro kapoonara Mmeau(Il). Peakuus 3amenieHus Menu sxene3om.

IIpakTuyeckune padboThl

* [IpaBuna TexHuku 6€30MaCHOCTH MPU pabOTe B XUMHUYECKOM KabuHeTe. O3HaKOMIICHHE C
1a00paTOPHBIM 000PYIOBAHHEM.

* OuuCTKa 3arpsi3HEHHON OBapEHHON COJIU.

Pacuernble 3agaun. BorunciieHre OTHOCUTENBHON MOJIEKYIISIPHOM MACChl BELIECTBA 110
(dopmyre. BerancieHrne MacCoOBOM JIOJU 3JIEMEHTA B XUMUYECKOM COCTUHCHHUH. Y CTAHOBIICHUE
npocreiniei GopMyIIbl BEIecTBa Mo MacCOBBIM JIOJISIM DJIEMEHTOB. BrruuciieHus 1o
XUMHUYECKUM YPaBHEHHUSM MacCChl UJIM KOJMYECTBA BEIIECTBA M0 U3BECTHON Macce WM
KOJIMYECTBY OJTHOTO M3 BCTYMAIOIIUX WM MOTYYaIOIIUXCSl B PEAKIIMK BEIIECTB.

Tema 2. Kucaopona

Kucnopon. Haxoxnenue B npupoae. dusndeckue u xumudeckue csorcraa. [lonydenue,
npuMenenne. Kpyrosopot kuciopoaa B npupoje. 'openue. Okcunbl. Bo3ayx u ero cocras.
Mennennoe okucnenue. TemnoBoi 3¢ (HeKkT XMMHUUECKUX peakLui.

Tonnuso u cnocodwl e2o cocueanus. 3auTa aTMOC(hHEpHOTro BO3IyxXa OT 3arps3HEHHH.

Jdemoncrpauumn. [lonydenune u coOupanue KUCIOpoaa METOJOM BBITECHEHHS BO3/IyXa,
METOJIOM BBITeCHEHHsI Boibl. OTipeniesieHue coctaBa Bo3ayxa. Kowekyuu Heghmu, KamMeHHO020
Vensi u nPOOYKmMos ux nepepadomxu.

JladopaTopHbie onbIThbl. O3HaKOMIIEHHE ¢ 00pa3laMHi OKCHJIOB.

IIpakTuyeckas padora. [TonydeHue u CBONCTBA KHCIOPOJA.

PacuerHble 3a1aun. PacyeTsl Mo TEPMOXUMUYECKUM YPABHEHHUSM.

Tema 3. Boaopon

Bonopoa. Haxoxnenue B mpupone. usnueckue u XuMuueckue cBoiictea. Bogopon —
BOCCTaHOBUTEND. [losyueHne, mpuMeHeHue.

Hemoncrpauuu. [lonydenue Bogopoaa B anmapare Kurnma, mpoBepka BoJg0poaa Ha YUCTOTY,
ropeHue BoJopo/ia, COOMpaHre BOIOPOia METOIOM BBITECHEHHS BO3/4yXa U BOJBI.

JlaGopaTtopHble onbIThI. [loTydeHne BogopoIa U U3y4eHHUE ero CBOMCTB. B3anmoaeiicteue
Bosiopona ¢ okcuaoM meau(1l).

Tema 4. PacTBopbl. Boga

Bona — pactBopurens. PactBopumocTts BemiecTB B Boje. OnpeneneHrue MacCoBOM 101U
pacTBOpeHHOro BeniectBa. Boga. Meroasl onpeneneHus coctaBa BOAbl — aHAJIN3 U CUHTES.
duznyeckue U XMMHUYECKHUe CBOMCTBA BOJIbl. Boga B mpupoe u ciocoObl ee OUHCTKH.
KpyroBopoT Boibl B Ipupoe.

Jdemoncrpaumnu. AHanu3 Bojbl. CUHTE3 BOJIBI.

IIpakTuyeckas padora. [IpuroroBieHrne pacTBOPOB COJIEH € OIPENETIEHHON MacCOBOM
JI0JIE paCTBOPEHHOTO BEIIECTBA.

Pacuyernbie 3axaun. HaxoxxaeHue MaccoBOM 107U paCTBOPEHHOT'O BELIECTBA B PACTBOPE.
Brluncnenue maccel paCTBOPEHHOTO BEIIECTBA U BOABI JUIsl IPUTOTOBIICHUS pacTBOPa
OIPEIETICHHON KOHIIEHTPALUH.

Tema 5. OcHOBHBIE KJIACChl HEOPTAHHYECKHX COeTHHEHUH

Oxcuapl. Knaccudukarus. OCHOBHBIE U KHCIOTHBIE OKcuIbl. Homenknatypa. dusndeckue
u xumuueckue cpoicrtsa. [lonyuenue. [Ipumenenue.

OcnoBanus. Knaccudukanus. Homenknarypa. dusndeckre u XuMHUYECKUE CBOMCTBA.
Peakuus velirpanuszannu. [lonmyuenue. [Ipumenenue.

Kucaorel. Knaccudukamus. Homenknatypa. @usnueckrie 1 XuMUYecKHe CBOKWCTBA.
Brirecnurensnsliii psaa metauios H. H. bekerosa. [Ipumenenue.

Coun. Knaccuduxanus. Homenknarypa. @usndeckre u xumudeckue cBoiictBa. CriocoObl
IIOJTY4YEHUS COJICH.

I'eneTnyeckast CBsI3b MKy OCHOBHBIMU KJIaCCaMU HEOPTraHUYECKUX COCUHEHUI.

JemMoHcTpanuu. 3HAKOMCTBO ¢ 00pa3IiaMu OKCUOB, KUCIIOT, OCHOBAHUIA U COJEH.
Helitpanu3zanus menoun KUCIOTON B NPUCYTCTBUU WHIUKATOPA.



JlabopaTopHblie onbITbI. ONBITHI, MOITBEPKIAIOIINE XUMUUECKHE CBOMCTBA KHUCIIOT,
OCHOBAHMM.

IIpakTuyeckas padora. Penienue skcriepuMeHTaNbHBIX 3a1a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAUHECHUIN.
Tema 6. llepuoauyecknii 3aKOH M MEPUOAMYECKAS] CHCTEMA XUMHYECKHUX 3J1€eMEHTOB
J. U. MenaeneeBa. CTpoeHue aToMa

[TepBbie MOMBITKY KIAaCCHPHUKAIIIN XUMUICCKHIX 3JIEMEHTOB. [IoHSATHE O rpynax CXOTHBIX
anemeHToB. [lepuonnueckuii 3axkon J[. 1. Menneneera. [lepuoanueckas Tadiuia XuMHIECKIX
aneMeHTOB. ['pyminbl U nepuoibl. Kopomxuti u OnuHHbIU 86APUAHMbBL NEPUOOUUECKOU MAOIULDL.
3HaueHue nepuoanyeckoro 3akoHa. JKusnp u gesrensHocts . Y. Menneneesa.

Crpoenne aroma. CocTaB aTOMHBIX sijiep. DieKTpoHbl. M30Tonbl. CTpoeHue 37eKTPOHHBIX
000510ueK aTOMOB TIepBbIX 20 371eMeHTOB nieproandeckoit cuctemsl J{. Y. Menaeneena.

JlabopaTopHble onbIThbl. B3anmoielicTBre rUApOKCH/Ia IIMHKA C PACTBOPAMHU KHUCIIOT U
EeI0Yen.
Tema 7. CTpoeHue BeniecTB. XMMHUYECKas CBSI3b

DNEeKTPOOTPUIIATETFHOCTh XUMHUECKHUX 371eMEHTOB. OCHOBHBIE BUIBI XUMUYECKOM CBS3H:
KOBAQJICHTHAs HETIOJISIpHAsi, KOBAaJICHTHAs TOJISIpHAsI, HIOHHAs. BaleHTHOCTH DJIEMEHTOB B CBETE
ANeKTpOHHOU Teopun. CTeneHb okuciaeHus. [IpaBuna onpeaeneHus CTEeHN OKUCICHUS
aneMeHTOB. OKUCIUTETHFHO-BOCCTAHOBUTEIIBHBIE PEAKITUH.

Kpucrannmdeckue pemeTki: HOHHAs, aTOMHas U MoJIeKy sipHas. Kpucrammaeckue u
aMmopdHBIE BEMIECTBA. 3aBUCHMOCTh CBOMCTB BEIIECTB OT THUIIOB KPUCTAJUTMUECKUX PEIIETOK.

JdemoncTpanun. O3HAKOMJICHHE C MOJIEISIMU KPUCTALTHYECKUAX PEIIETOK KOBAICHTHBIX U
MOHHBIX coeanHeHni. ComnocraBieHne PU3NKO-XUMUYECKIX CBONCTB COEAMHEHUN C
KOBQJICHTHBIMH U HOHHBIMH CBSI3SIMHU.
Tema 8. 3akon ABoraapo. MoJisipHbIii 00beM ra3oB

3akoH ABoraapo. MosipHbeIi 00beM ra3oB. OTHOCHTENIbHAS TJIOTHOCTH Ta30B. OObeMHBIC
OTHOIIIEHHUS Ta30B MPH XUMHYECKUX PEAKIIHIX.

Pacuernblie 3axaun. OObEMHBIC OTHOIIICHHS Ta30B MPU XUMUYECKUX PEAKITUIX.

Brruncienust o XMMUYECKUM YpaBHEHHUSIM MacChl, 00beMa U KOJTUYECTBA BEIIECTBA OTHOTO
13 TIPOJYKTOB PEAKIIMH 10 MacCce MCXOAHOTO BEIIECTBA, 00BEMY MITM KOJMYECTBY BEIIECTBA,
COJIEpPIKAIIETO OTPEICTICHHYIO JIOJII0 MPUMECEH.
Tema 9. I'aniorennl

[TonoxeHne raJloreHoB B MEPUOIUIECKOM TabIUIe U CTPOSHUE X aTOMOB. XJIOP.
dusnyeckue 1 XMMHUUYECKHE CBOMCTBa XJopa. [Ipumenenune. Xnopooaopo. CosstHast KUCIIOTa U
ee cosit. CpaBHHUTEIIbHASI XapaKTEPUCTHUKA TaJlOTeHOB.

JeMoHcTpanuu. 3HaAKOMCTBO € 00pa3IaMu MPUPOIHBIX XJIOPHUIOB. 3HAKOMCTBO C
(hM3UYECKUMHU CBOMCTBaMU TaJloreHoB. [loydeHne XJ0poBoopoa ¥ €ro paCTBOPEHUE B BOJIC.

JlabopaTopHble onbIThI. Pacrio3HaBaHue COISHOM KUCIOTHI, XJOPUI0B, OPOMHUIOB,
HWOJUIOB U HOJa. BhITECHEHUE TaJIOTEHOB JIPYT IPYTrOM U3 pacTBOPA X COCAMHCHHIA.

IIpakTuyeckas padora. [lomyyeHune conasiHON KUCIOTHI U U3YUYEHUE €€ CBOMCTB.
HEOPT'AHUYECKAS XUMUSA
Tema 1. daekTpoanTuvecKasi AMCCOIHMAUA

DIEKTPOJIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHUUECKAS IUCCOLIMAIUS BEIIECTB B BOJIHBIX
pactBopax. Nonsl. KaTroHbI u aHuOHBL. [ uopamuas meopusi pacmeopos. INEKTPOTUTHYECKAST
JFICCOLIMAIUS KUCIOT, mieio4eit u coneit. Cnadble U CHIIbHBIE 3JeKTPOIUTHL. CTEeTeHb
nucconuanuu. Peakiuy noHHOro ooMeHa. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
OxucanTens, BOCCTAaHOBUTEND. [ Udpou3 coetl.

JdemoncTpanum. VcnbiTanue pacTBOPOB BEIIECTB HA AJIEKTPUUECKYIO IPOBOAUMOCTb.
JIBU>KEHME HOHOB B AJIEKTPUUECKOM MOJIE.

JlaGopaTopHble onbIThl. Peakiyy oOMeHa MeX 1y pacTBOPaMU AIIEKTPOIIUTOB.

IIpakTuyeckas padora. Penienne sKkCiepUMeHTANIbHBIX 3a/a4 110 TEME
«INEKTPOIUTUYECKAS TUCCOLIAALIUS.



Tema 2. Kucaopon u cepa

[TonosxeHnue KUCIOPOa U Cephbl B IEPUOINYECKON CUCTEME XUMUYECKUX IJIEMEHTOB,
CTPOEHHE UX aTOMOB. AJUIOTPOTIHS KUCIOPOJa — O30H.

Cepa. Amotponus cepsl. Du3nueckue u XuMHUUECKe cBoicTBa. HaxoxaeHue B mpupo/e.
[Ipumenenune cepsl. Oxcun cepsl(IV). CepoBogopoHast U CEpHUCTASI KUCIOTHI U UX COJIH.
Oxkcun cepoi(VI). Cepnast kuciota u ee coiu. OKUCIUTENbHBIE CBOMCTBA KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIIOTBHI.

llonamue o ckopocmu xumuueckux peakyuti. Kamanuzamopul.

JdeMoHcTpanuu. AJTOTPOIHS KUCIOPOIa U Cepbl. 3HAKOMCTBO C 00pa3aMu MPUPOTHBIX
cynbGUI0B, CyIb(HaTOB.

JlaGopaTopHble onbIThl. Pacnio3naBanue cynbGua-, cyab(ur- u cyinb(par-moHOB B
pacTBope.

IIpakTuyeckas padora. Pemenne skciepuMeHTaNbHBIX 3a1a4 1o Teme «Kucnopon u cepay.

Pacuernble 3agaun. BeruncieHns o XUMUYECKUM YPABHEHUSIM PEAKIIUNA MACCHI,
KOJIMYECTBA BEIECTBA UM 00BbEMa M0 U3BECTHON Macce, KOJMYECTBY BEIIECTBA WK 00bEMY
OJTHOTO M3 BCTYMAIOIINX WU TOJYYAIOIINXCS B PEAKIIUN BEIIECTB.

Tema 3. Azot u pocdop

[Tonoxxenune azora u ¢ochopa B MEPUOANICCKON CHCTEME XUMHUECKHUX AIEMEHTOB, CTPOSCHHUE
WX aTOMOB. A30T, (pU3nYecKre U XUMUIECKHE CBOMCTBA, MOTYICHHE U IPHUMEHEHHE.
Kpyrosopot azora B npupoae. AMMuak. u3nueckne 1 XMMUYECKHE CBOMCTBA aMMHAaKa,
nonyderue, npumeHenue. Comm ammonust. Oxcuzpt azota(ll) u (IV). A3oTHast kuciora u ee
conu. OKUCIUTETBHBIE CBOMCTBA a30THOW KHUCIIOTHI.

®docdop. Amnorpomust pocdopa. Puznueckre U XuMudecknue cBoictra docdopa. Okcua
docdhopa(V). OprodochopHast KHCIOTa U €€ COJIH.

MunepanvHuvle yoobpenus.

Jemoncrpauuu. [lomydeHne aMmmuaka u €ro pacTBopeHue B Bojie. O3HaKOMIJIEHHUE €
o0OpasmamMu IpUpPOAHBIX HUTPATOB, (hochaToB.

JlaGopaTtopHble onbIThl. B3aumoaeiicTBrue coneid aMMOHuUsA co meaodamu. O3HakomieHue ¢
a3omubiMu U ochopHuIMU YOOOPEHUAMU.

IIpakTH4yeckue padoThl

* [Tonyuenue amMmmuaka u U3y4eHHe €ro CBOMCTB.

» Onpeoenenue MUHepaIbHuLX YOOOpeHUll.

Tema 4. Yriaepoa u kpeMHUii

[onoxxenue yriieposia 1 KpeMHHUsI B IEPHOUUECKON CUCTEME XUMHUYECKUX JIEMEHTOB,
CTPOEHHUE UX aTOMOB. YTJIEpO/I, AJUIOTPOIHbIE MOAUDUKALINH, (PU3HUECKHE U XUMUYECKUE
CBOICTBa yriaepoja. YrapHblii ra3, cBoicTBa U GU3MOJIOTUYECKOE ICHCTBUE HA OPTaHU3M.
VYrnekucsblii ra3, yrojibHasi KUCIIOTa U ee coii. KpyroBopot yriepoja B mpupoe.

Kpemuwmii. Oxcup kpemuusa(1V). Kpemauesas kuciiora u ee conu. Cmexno. Llemenm.

JdemouncTrpanuu. Kpucrannuueckue pemerku aimasa u rpagura. 3HaKOMCTBO ¢ 00pasiaMu
MIPUPOJIHBIX KapOOHATOB U CUIMKATOB. O3HAKOMIIEHUEe C PA3TUYHBIMU 8UOAMU TMONIUBA.
Os3HakomieHue ¢ 8uoamu cmekid.

JlabopaTopHble onbITbl. O3HAKOMIIEHHE CO CBOMCTBAMHU M B3aUMONPEBPALIEHUSAMHI
KapOoHaTOB ¥ ruipokapOoHaToB. KauecTBeHHbIE peakuu Ha KapOOHAT- U CHIIUKAT- HOHBI.

IIpakTnyeckas padora. [lonydenue okcuaa yriepona(IV) u usydenue ero cBoicTs.
PacnoznaBanue kapOoOHATOB.

Tema 5. O61ue cBOMCTBA METAJLJIOB

[lonoxeHne MeTamIoB B NEPUOJNYECKON CUCTEME XUMHUUYECKHUX JIIEMEHTOB
. . MenneneeBa. Merannuyeckas cBsi3b. DU3nueckue 1 XMMHUYECKUE CBOMCTBA METAJLIOB. P
HaIpsHKEHU METaJIOB.

[onstue o meramtyprun. CrnocoOb! moaydeHus: MeTaioB. CIiiaBsl (CTallb, 9YyTYH,
TIOpamoMUHUi, Opon3a). [IpoGiema 6e30TX0IHBIX TPOU3BOACTB B METAJUIYPTHH M OXpaHa
OKpYXarollen Cpebl.



Hlenounbie MeTa/Libl. [loN0KeHNE MIETOYHBIX METAIOB B IEPUOJUYECKON CUCTEME U
crpoeHue aroMoB. Haxoxnenue B mpupojae. Pusznueckue u XxuMuueckue cBoictea. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTUHECHUIA.

Hlenoyno3emenbHbIe MeTaLIbI. [[070)KEeHNE TIET0YHO3EMENBHBIX METAJIIIOB B
IIEpUOANYECKON CUCTEME U CTpoeHHE aToMOB. Haxosxienue B npupoje. Kansnuii u ero
coeuHeHUSs. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AsmroMuHuUi. [Tos10keHNE AITFOMUHUS B IEPUOINYECKON CUCTEME U CTPOCHHE €ro aToMa.
Haxosxnenue B npupoe. Puznueckre 1 XMMUUYECKUE CBOMCTBA aFOMUHUA. AM(OTEpHOCTH
OKCH/JIa ¥l TUJIPOKCHUA ATFOMUHUS.

Keaeso. [Tonoxenue xene3a B IEPUOAUUECKON CUCTEME U CTPOEHUE €TI0 aTOMa.
Haxosxnenue B npupoae. Puznuecknue 1 XuMUUECKHE CBOMCTBA jkelie3a. OKCUIbI, THAPOKCUIIBI 1
cosmm xkene3a(ll) u sxeneza(Ill).

JemMoHcTpanum. 3HaKOMCTBO ¢ 00pa3liaMy BaKHEHIIINX COJIEH HaTpHs, Kallus, IPUPOIHBIX
COCIMHEHUH KaJIbLIUS, PYJaMHU JKeJe3a, COSTMHCHUSIMH ATFOMUHMS. B3anmoiericTere
HIETOYHBIX, IIEJOYHO3EMETBHBIX METANIOB U aTIOMUHHUS ¢ BoIoH. CxUraHue xenesa B
KHUCJIOPOJIE U XJIOpE.

JladopaTopHble onbIThl. [lomyueHnne ruapokcuia aTlOMUHIS U B3aUMO/ICHCTBHE €0 C
kuciotamu U menovdamu. [lomyuenue rugpoxcuos xeneza(ll) u xenesa(Ill) u B3aumonetictue
WX C KUCJIOTaMH | MIEJT0YaMH.

IIpakTnyeckue padoThl

* Pemmenne skciepuMeHTANBHBIX 33724 10 TeMe «neMeHTsl [A—IITA-

TPYII MEPUOANYECKON TAOIHIIBI XUMUYIECKUX DJIEMEHTOB.

* Pemmenne sKkCiepuMEHTANBHBIX 33/1a4 110 TeMe «MeTallIbl U KX COSTMHEHUS).

PacuerHble 3aga4u. BoruncieHus no XuMU4eckKiUM YpaBHEHHSIM MacChl, 00beMa WIH
KOJIMYECTBa BEIIECTBA OJHOTO M3 MIPOAYKTOB PEAKIIMH [0 Macce UCXOJHOTO BEUIeCTBa, 00beMy
WJIY KOJIMYECTBY BEIIECTBA, COAECPIKALIEr0 ONPENEICHHYIO 100 PUMECEH.
OPTTAHNYECKASA XUMMUA
Tema 6. IlepBoHayajibHbIE NIPEACTABJIEHHUS 00 OPraHNYeCKUX BellecTBax

[IepBoHayanbHbIE CBEIEHUS O CTPOCHUH OPraHUYECKUX BeIeCTB. OCHOBHBIE MOJIOKEHUS
TEOPUH CTPOCHUS Oprannueckux coequnenuii A. M. byrneposa. M3omepus. YnpouieHHas
KJ1acCU(UKAIUsl OPraHUYECKUX COCAMHEHUN.

Tema 7. YriaeBogopoabl

IIpenenbHble yriaeBoaopoabl. Meran, 3TaH. PU3nyecKkue U XMMUYECKUE CBOMCTBA.
IIpumeneHue.

HenpeneabHble yriaeBogopoabl. OTuiieH. PU3nyeckre 1 XMMUYECKUE CBOMCTBA.
[Ipumenenue. AuerusneH. J[MeHOBbIE YTI€BOIOPOIBI.

Tousamue o yuknuyeckux y2ne8000pooax (YUKIOAIKAHbl, OEH30]).

IIpupoaHble HCTOYHMKH YIJ1eBOA0POA0B. HedTh 1 mpupoaHbIii ra3, uX IpUMeHEHHeE.
3amuTa aTMOC(hEpPHOTO BO3yXa OT 3arps3HEHHUS.

JdemoncTpanun. Moienu MOJIEKyl OpraHU4eCKUX coeIMHeHu. ['opeHne yrieBoJopoaoB U
oOHapyXeHHe MPOIyKTOB UX ropenus. KauecrBennole peakuuu Ha 3tuiieH. O0pasibl HeTH U
MPOJIyKTOB UX MEPEpadOTKH.

JlabopaTopHBbIe ONBITHI. DTUIIEH, €T0 MOJIyYEHUE, CBOUCTBA. AyemueH, e2o noaydenue,
ceoticmaa.

PacuerHas 3agaya. YcTaHOBIEHUE MPOCTEIe GOpPMyIIbI BEIeCTBa IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB.

Tema 8. CniupThl

OnHoatomHuble ctupThl. MeTaHou1. Dtanon. Ousnueckue cBoicTBa. GU3NOIOTHYECKOE
JeNCTBUE CIUPTOB Ha opraHu3M. [Ipumenenue.

MHoroaroMHuble CIMPTHL. DTUICHTIUKOIb. [ uiiepun. [lpumenenue.

JdemoncTpanun. KonruecTBEHHBIN OMBIT BBIIETICHUS BOAOPO/IA U3 3TUIIOBOTO CIUPTA.



PactBopenue sTuiioBoro crnupra B Boje. PactBopenue riuieprsa B Bojie. KauecTBeHHbIE
peaxkiuy Ha MHOIOATOMHbIE CIIMPTHI.
Tema 9. KapooHOBbIe KMCJI0THI. ZKHPBI

MypaBbuHas 1 yKkcycHasi KUCIOThl. dusnueckue cpoiictBa. [Ipumenenue.

Bricue kap6oHOBbIE KHCTAOTH. CTeaprHOBAs KHCIIOTA.

JKupbl — IpOAYKTHI B3aUMOICHCTBUS TIUIEPHUHA U BBICIITNX KapOOHOBBIX KUCIIOT. PoJIb
YKUPOB B Mpoliecce 0OMeHa BEIIeCTB B opranuiMe. KanopuitHOCTh KHUPOB.

Jemoncrpaumu. [losryueHue u cBOCTBAa YKCYCHOM KHCIOTHI. McciieIoBaHNE CBOMCTB
KUPOB: PACTBOPUMOCTH B BOJIE U OPraHUYECKUX PACTBOPUTEIISAX.
Tema 10. YraeBoabl

I'mroko3a, caxapo3a — Ba)KHEWILIME NPEACTABUTENN YIiIeBOA0B. Haxoxkaenue B mpupo/ie.
®ortocunTe3. Posb r1r0Kk03bl B MUTAHUU U YKPETJIEHUHU 3/I0POBbSI.

Kpaxman u nemntonosa — npupoanslie nonuMmepsl. Haxoxxnenue B npupose. [Ipumenenue.

Jemoncrpanuu. KauecTBeHHbIE peakiuy Ha IMIIOKO3Y U KpaxMal.
Tema 11. Beaxu. Iloaumepsl

benku — 6uonosnmmepsl. CoctaB 6enkoB. @yHkuu 0enkoB. Posb 0€NKoB B MUTaHUU.
[TonsiTHs 0 hepMeHTax U TOPMOHAX.

[Tonumepsl — BeIcOKOMOJIEKYIsIpHbIEe coennHenus. [lomatumnen. [lonunponumieH.
[TonuBnHHUIXIOpHA. [IpUMEHEeHne TOIMMEPOB.

Xumus 1 300poBke. JIekapcTsa.

Jemoncrpanuu. KauectBeHHbIe peakiuu Ha Oenok. O3HakoMiIeHHEe ¢ 00pa3amMu U3Aeauit
13 MOJIMATHIICHA, TOJIUIPOTNHIIEHA, TOJTMBUHIIXIIOPU/IA.

TemaTuyeckuil nJIaH

8 kiacc
Ne Pa3znen Kosn4yecTBo 4acoB | KoHTpPoJIbHBIX padoT
1 [TepBoHauanbHBIC XUMUYECKUE 23 1
MTOHSTHUS
2 Kucnopon 6 0
3 Bomopon 5 2
4 Bona 5 0
5 KoandecTBeHHBIE OTHOLIEHUS B 6 1
XUMHH
6 Bakneiimme Kinaccel 11 1
HEOPraHUYECKHUX COCTUHCHHIMA
7 [Tepuoaudeckuii 3aKOH U CTPOCHHE 6 0
aToMa
8 CrtpoeHue BelecTBa. XUMHYECKast 6 1
CBSI3b
TemaTnuyecKkuii nJiaH
9 kJacc
Ne Pasnen KoanuyectBo yacoB | KoHTpoabHBIX padoT
1 Knaccudukanus XuMHUYECKUX 7 1
peakuun
2 XUMHUYECKUE PEAKIIUU B BOJIHBIX 10 1
pacTBopax
3 T"amorensl 5 1
4 Kucnopon u Cepa 7 1
5 Aot u Docdop 11 1
6 Yranepon u Kpemunii 10 1
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