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IHosicHUTEIbLHAA 3aIIHCKA

Hacrosmas mporpamma uisi cpenHer (IMONMHOM) 00I1meo0pa3oBaTeNbHOM IIKOJBI pa3paboTaHa Ha

OCHOBE (PyHIAMEHTAJILHOIO sipa cojepXaHus oOmero obpa3zoBaHus M TpeOOBaHUM K pe3ylbTaTam
cpenHero (moiaHoro) oduiero oopa3zoBaHus, IPeICTaBICHHbIX B (peaepaibHOM ['ocy1apCTBEHHOM CTaHapTe
cpenHero (MojHOro) 00IIero o0pa3oBaHUs BTOPOro MOKOJICHHs. B Hel Takke y4TeHbl OCHOBHBIC HICH U
MOJIOKEHHUSI MPOrpaMMbl pa3BUTUSA U (HOPMHUPOBAHMS YHMBEPCAJIbHBIX YUYEOHBIX NCHCTBUN Il CPEIHETro
(momHOr0) O0IIErO 00pa3oBaHWsT W COONIOJIEHA NPEEMCTBEHHOCTh C MPHUMEPHBIMH NPOTpaMMaMH JUIS
OCHOBHOT'0 00I11eT0 00pa3oBaHuUs.

Hacrosmas nporpamMma 1o XuMum COCTaBJICHA IS YUAIUXCA 10-11 ximaccoB Ha 6a30BOM YPOBHE B

obbeme 68 yacoB (2 yaca B Hezeno). Cpennee (1moaHoOe) o01iee 00pa3oBaHUE — TPEThs, 3aKITFOUNTEIIbHAS
CTyIeHb obmiero oopaszoBanms. CoaepkaHue cpenHero (MOJTHOro) 00Imero o0pa3oBaHus HAMPABICHO HA
pelieHue ABYX 3a/au:

1. 3aBepmieHue o0IIe00pa30BaTEIHHON MOTOTOBKY B COOTBETCTBUU C 3aKOHOM 00 00pa3oBaHUU

2. Peanmuzanus npennpodeCcCHOHATHFHOr0 00IIEero 00pa3oBaHusl, KOTOPOE MO3BOJISET 00SCIICUNTh

IIPEEMCTBEHHOCTh O0ILEro U MpodeCCHOHATILHOI0 00pa30BaHMs.
OnHoli U3 BaXKHEHIIMX 3a/1a4 ATOT'0 3Tara SBISETCS MOArOTOBKA 00yYarOMUXCs K OCO3HAHHOMY U

OTBETCTBEHHOMY BBIOOPY XKH3HEHHOT0 U TIpodeccuoHaibHOro myTH. O0yvaronmecs: 10 KHbI HAYYUThCS
CaMOCTOSITENIbHO CTaBUTh LIETH U OMPEAEATh MYTH UX JTOCTUKEHHS, UCIIOIb30BaTh IPUOOPETEHHBIN B
IIIKOJI€ OTBIT JIEATEIHHOCTH B PEAIbHOM JKHU3HH, 32 paMKaMHu y4eOHOro mporiecca.

I'naBHbIe HeaH cpeHero (MOTHOro) 001Iero 00pa3oBaHUs COCTOST:
1. B (hopMHpOBAHUU IIETIOCTHOTO MPEACTABICHUSI O MHPE, OCHOBAHHOI'O Ha MTPHOOPETEHHBIX
3HaHUSAX, YMEHHUSX U CI0co0ax JesaTeNbHOCTH;
2. B IPUOOPETEHUH ONBITa Pa3HOOOpa3HON AEATENbHOCTH, ONBITA MO3HAHUS U CAMOIIO3HAHMS,
3. B IOATOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BHIOOpA MHAMBUIYaTbHON 00pa3oBaTeIbHOM
WIH IPOPECCUOHATBHOM TPAEKTOPUH.
Bornb1moit Bkita B TOCTHKEHHUE TJIABHBIX 1I€JIel CpeaHero (TOHOro) o0Iero oopa3oBaHust BHOCUT

U3Yy4YeHHE XUMHUH, KOTOPOE MPU3BAHO 00eCTeYnTh:

1.

2.

3.

4.

(bopMHpOBaHUE CUCTEMBI XUMHUECKUX 3HAHUIN KaKk KOMIIOHEHTa €CTECTBEHHO-HAyYHON KapTUHBI
MUDA;

pa3BUTHE JIMYHOCTU O0YYAIOLIUXCSI, UX MHTEJUIEKTYaIbHOE U HPAaBCTBEHHOE COBEPLIEHCTBOBAHUE,
¢dbopMHpOBaHUE Y HUX TYMaHUCTHUYECKHX OTHOIIEHUH M SKOJIOTHYECKHU 11e1eCO00Pa3HOro MOBeICHUS
B OBITY U TPYAOBOH €ATEIBHOCTH;

BbIPa0OTKY NOHMMaHHUs OOLIECTBEHHON MOTPEOHOCTH B Pa3BUTUN XMMHH, a TaKke (OpMUPOBAHUE
OTHOULICHUS K XUMHUU KaK BO3MOXKHOM 001acTu Oyayluel NpakTHUeCKON AeATelNbHOCTH;
¢dbopMupoBaHuEe YMEHHS O€30MacCHOr0 OOpaIIEeHUs C BELECTBAMH, UCIIOIb3yEMbIMU B TIOBCEIHEBHON
KU3HU.

Henamu uzyuenusa xumuu 6 cpeoneil (NOAHOIL) WIKOJIE ACIAIOMCA:

1.

¢dbopMupoBaHuEe YMEHHS BUJECTh U IOHUMATh IICHHOCTh 00pa30BaHusl, 3HAYUMMOCTh XUMUYECKOT'O
3HaHUA JUISL KaXI0T0 YeJI0BEKa HE3aBUCUMO OT €ro NMPo(eCCUOHAIBHOM EATEIbHOCTH; YMEHHE
pa3nnyath (akThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBOABI, BUJIETh UX CBA3b C KPUTEPUIMHU
OLICHOK U CBSI3b KPUTEPUEB C ONPEIEIICHHON CUCTEMOM IIeHHOCTeH, (hopMynupoBaTh U
000CHOBBIBaTh COOCTBEHHYIO ITO3UIIUIO;

(dbopMHUpOBaHUE LIETOCTHOIO MPEACTABIEHUS O MUPE, NIPEJICTABICHUS O POJIM XMMUU B CO3JaHUU
COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KaPTUHBI MUPA, YMEHUS O0BACHATH OOBEKTHI M MPOLIECCHI
OKpY’Karollel AeHCTBUTEIbHOCTH (IIPUPOAHOMN, COLMANIBHOM, KYJIbTYPHOU, TEXHUYECKOU CPEJIbl),
UCIOJIB3YS AJISl 3TOrO XUMHAYECKUE 3HAHUS;

npuoOpeTeHHe ONbITa Pa3HOOOPAa3HOM EATETbHOCTH, ONbITAa TO3HAHUS M CAMOIIO3HAHUS, KITFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHTHOCTEN ), UMEIOIIUX YHUBEPCAIBHOE 3HAYEHUE [Tl PA3IUUHbIX
BUJIOB JIEATEIIBHOCTH — HABBIKOB PEIEHUs MPo0JIeM, IPUHATHS PELLICHUH, IOMCKa, aHaI13a U
00paboTKu MH(OpMAIK, KOMMYHUKAaTHBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYAHUYECTBA,
0e30macHOro oOpareHus ¢ BEECTBAMU B IIOBCETHEBHON KU3HU.

4. ocBoeHMe 3HAHMI O XUMUYECKON COCTaBIISIOLIEH eCTECTBEHHOHAYYHON KapTHUHBI MUPa, BaXKHEHIIINX

XUMHNYCCKHUX HOHHTHﬁ, 3dKOHaX U TCOPHAX;



5.0BJIaJlecHMe YMEHUSIMH TIPHMEHATh TMOJYYCHHbIE 3HAHUA JUISI OOBSICHEHHS Pa3HOOOpPA3HBIX
XUMHUYECKHUX SIBJIEHUII U CBOICTB BCIICCTB, OLCHKH POJIUM XHMMHUHU B PpPa3BUTHU COBPEMCHHBIX
TEXHOJIOTHH U MOJTy4EHUU HOBBIX MaTEpUasOB;

6. pa3BUTHE T[I03HABATENBHBIX WHTEPECOB M HMHTEJUICEKTYAIBHBIX CIIOCOOHOCTEH B Tporiecce
CaMOCTOATECIIBHOI'O HpI/I06peTCHI/I$I XUMHYECKHX 3HAaHUM C HCIOJIb30BAaHHEM Pa3INIHBIX
HMCTOYHUKOB MH(GOPMAIUH, B TOM YHCIIE KOMITBIOTEPHBIX;

7. BocUTaHHe YOCKIEHHOCTH B TO3UTUBHOM POJM XHMHH B JKH3HH COBPEMEHHOrO OOIIECTBa,
HEOOXOAMMOCTH XUMHUYECKHA TPAMOTHOT'0 OTHOILIEHUSI K CBOEMY 3/I0POBBIO U K OKpYKaIoIeH cpelie;
8. mMpuMeHeHHe MNOJYYeHHBbIX 3HAHUI M yMeHHiIl a1 0€30MacHOr0 HCIOJIb30BAHMSI BEILIECTB H
MaTepuanoB B OBITY, CEJTbCKOM XO3SIIICTBE W HAa MPOM3BOJACTBE, PEUICHHS MPAKTHYECKUX 3a/ay B
HOBCCIIHCBHOP'I JKU3HH, MMPCAYNPCIKACHHUA HBHCHHﬁ, HaHOCAIIUX BpPEA 3AO0POBLIO YCIOBCKA U

OKpY>Kalollen cpee.

IleHHOCTHBIE OPUEHTHPBI COAEPKAHUS Kypca XUHMHU.

B xauectBe IHNEHHOCTHBIX OPUCHTHPOB XUMHYCCKOI'O O6p330BaHI/I${ BBICTYIIAOT 06T)CKTI)I, HN3y4acMbIC
B KypC€ XUMHH, K KOTOPHIM y ydanmxcsi GopMupyercs ieHHOCTHOE OTHOIIeHue. [Ipu 3TOM BeayIiyto posb
HUI'par0T MO3HABATCIIbHBIC ICHHOCTH, TAK KaK I[aHHBIfI yqe6HLII>'I npeaAMCT BXOAUT B Ipynily npeaMeEToB
MTO3HABATEIILHOTO ITUKJIA, TTIABHAS 11EJIh KOTOPBIX 3aKJIF0YAETCSl B M3yYSHUU TIPUPOJIBI.

OCHOBY no3HasamenbHblX YyeHHOCneli COCTABIISIOT HaydHbIC 3HAHHSI U HAYIHBIC METOIbI TO3HAHMSL.
ITo3HaBarenbHbIe IICHHOCTHBIE OPUEHTAIIUH, (DOPMHUpPYEMbIE B IIpOLecCce H3YUCHHSI XUMUHU, TIPOSBIISIOTCS B
NIPU3HAHUMU:

1. EeHHOCTH Hay4yHOT'O 3HAHMSI, €r0 MPAKTUYECKOH 3HAYMMOCTH, JJOCTOBEPHOCTH;
2. UEHHOCTH XMMHUYECKUX METO/IOB UCCIICIOBAHMS )KUBOI M HEXKUBOU MPUPOJIBI.
Pa3BuTHe no3HaBaTeIbHBIX IIEHHOCTHBIX OpI/IeHTaIII/If/i COACPIKAaHUA KypCa XUMUHU ITO3BOJISACT C(l)OpMI/IpOBaTI)Z
® YBOXHUTEIbHOE OTHOIICHHUE K CO3UIATECILHOMN, TBOPYECKOM JIEATEIBHOCTH;
® TOHMMaHUS HEOOXOAMMOCTH 37J0POBOT0 0Opa3a KU3HU;
e MOTPeOHOCTH B 0€3YCIIOBHOM BBIITOJHEHUU TIPAaBUJI O€30MIACHOTO MCITOJIb30BAHHSI BEIIIECTB B
MOBCETHEBHOM JKU3HH,
® CO3HATEIBHBIN BBIOOp OyayIieit mpodeccHoHaIbHON ACSITEIbHOCTH.
Kypc xumun o01a1aeT BO3MOKHOCTAMHE [Tt (POpMUPOBaHMS KOMMYHUKATHBHBIX IIEHHOCTEH, OCHOBY
KOTOPBIX COCTABJIAAIOT IMPOLECC 06IJ_[€HI/ISI U IrpaMOTHas pcyb. KOMMyHI/IKaTI/IBHBIe IIEHHOCTU
CHOCOOCTBYIOT:
® MPaBUIHLHOMY HMCIOJIB30BAHUIO XUMUYECKONH TEPMUHOIOTUN U CUMBOJIUKY;
® Pa3BUTHIO HOTp€6HOCTI/I BC€CTHU AHUAJIOT, BBICITYIIMBATH MHCHHEC OIIIIOHCHTA, Yy4aCTBOBAaThH B
JIMCKYCCHU;

® DPa3BUTHIO CIOCOOHOCTH OTKPBITO BBIPAXKATh U apI'YMEHTHPOBAHHO OTCTaWBATh CBOIO TOUKY

3pEHHS.

JlaHHas mporpaMma mpeaycMarpuBaeT (OpPMUpPOBAHHE Y ydalluxcs OOIIey4eOHBIX YMEHMH U
HAaBBIKOB, YHHBEPCAJIBHBIX CIIOCOOOB JAEATENFHOCTH M KIIOYEBBIX KOMIETEHIWH. B »TOM HampaBieHUM
NPUOPHUTETAMH ISl YI€OHOT0 peMeTa «XHUMHUSD» B CTaplIeH IIKojie Ha 0a30BOM yPOBHE SIBIISFOTCS:

® YyMEHHE CaMOCTOSTEIbHO M MOTHBHUPOBAHHO OpPraHU30BHIBATH CBOKIO I103HABATEIbHYIO
JEeATENBHOCTD (OT IIOCTAHOBKY IIEJIH JI0 TIOTYYCHHS U OIICHKH Pe3yJIbTaTa);

® OMpeneseHNe CYIIIHOCTHBIX XapaKTePUCTHK H3y4aeMOro 0ObeKTa;

® VyMEHHE pPa3BepHYTO OOOCHOBHIBATh CYXKJICHHS, JaBaTh ONpPEICICHHs, TPHUBOIAUTH
JI0Ka3aTelbCTBA; OLIEHMBAHUE U KOPPEKTHPOBKA CBOETO TIOBEICHHS B OKPY)KAIOIIEH cpee;

® BGHIIOJHEHUE B TMPAKTHUYECKOW NEATETBHOCTH W B TIOBCEIHEBHOW >KU3HU HIKOJIOTHYECKUX
TpeOOBaHUM;

® CIOJb30BAaHUE MYJIbTUMEIUMHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOIHH A1 00paboTKH,
nepeaayn, CUCTeMaTU3aui HHPOPMAIH, co3anne 0a3 JaHHBIX, MPE3ECHTALUN PE3YyIIbTaTOB
IIO3HABATEIILHOW U IMTPAKTUYECKON AEATEIbHOCTH.

B ocHOBy mporpaMMbl MOJOXKEH MPUHLMIT pa3BuBaroliero odyudenus. IIporpamma omnmpaercs Ha
MaTepHal, U3y4eHHbIH B 8—9 Kiaccax, MO3TOMY HEKOTOPBIE TEMbI Kypca pacCMaTpHUBAIOTCS MOBTOPHO, HO
yKe Ha 0oJiee BRICOKOM TEOPETHYECKOM ypoBHE. Takoil Moax o/ MO3BOIISIET YIyOsaTh U pa3BUBATh MOHATHE



0 BEILLECTBE M XUMUYECKOM IIPOLIECCE, 3aKPEIUIATH PONCHHBINA MaTepUall B akTUBHOM MMaMATH ydalluxcs, a
TaK)K€ COXPaHATh IPEEMCTBEHHOCTb B Ipoliecce 00ydeHusl.

ITporpamma obecrieunBaeT CO3HATENbHOE YCBOCHUE YUAUIMMUCSA BaXKHEHIINX XMMUYECKUX 3aKOHOB,
TEOpUH M TOHATHH; (HOpMHUpPYET MPEACTaBICHHE O POIM XUMHUHM B Pa3BUTHUU Pa3HOOOPA3HBIX OTpaciei
IIPOU3BO/CTBA; 3HAKOMHUT C BEIECTBAMM, OKPYXAIOIIMMM 4enoBeka. [Ipm 3TOM OCHOBHOE BHUMAaHHE
yIeNseTcsl CYIHOCTH XUMMUYECKMX peaklUil M MeToJaM UX OCYLIECTBICHMs, a TaKKe CIoco0aM 3aIiuThl
OKpY’Karollen cpeibl.

IIporpamma  cocraBieHa € Yy4eTOM  BEAYLIEH  POIM  XMMHYECKOIO  DKCIEPUMEHTA.
IIpenycmarpuBaroTcs Bce BUIBI IIKOJIBHOTO XUMHUYECKOTO IKCIIEPUMEHTa — JAEMOHCTPALIUH, JJAOOpaTOPHbIE
ONBITBl U NpakTHueckue padoThl. Pabouas mporpaMma mo XUMHMM peanu3yercss depe3 (hOpMHpPOBAaHUE Yy
yJamuxcsi oOuey4eOHbIX YMEHHMI M HaBBIKOB, YHHMBEPCAJIBHBIX CIIOCOOOB AEATENBHOCTH U KIIOYEBBIX
KOMIETEHIIMM 3a CU€T MCIOIb30BAaHUS TEXHOJOTUMH KOJUIEKTMBHOIO OOY4Y€HHS, OMOPHBIX KOHCIIEKTOB,
TUJTAKTHYECKUX MAaTepUaAJIOB, U IPUMEHEHUS TEXHOJIOTUH TpapuuecKoro mpeacTaBieHuss HHPOpPMaIul Tpu
CTPYKTYPUPOBAHHUY 3HAHUM.

B nenoM kypc mo3BossieT pa3BUTh NPEACTABICHUS YYAIIUXCSA O MO3HABAEMOCTH MHUpa, €IWHCTBE
KHMBOM M HEXHUBOM HpUpOAbl, Cc(HOPMHUPOBATH 3HAHUS O BAXKHEHIIMX acleKkTaX COBPEMEHHOU
€CTECTBEHHOHAYYHOW KapTHHBI MHUPa, YMEHHUs, BOCTpEOOBAHHbIE B MTOBCETHEBHOM JKM3HU U TO3BOJISIOLINE
OPUEHTHPOBATHCS B OKPY’KAIOILIEM MHUPE, BOCIIUTAThH YEJIOBEKA, OCO3HAIOIIETO CE€0s 4aCThIO MIPUPO/IBI.

Peanuzanus naHHOM mporpammsl B mpolecce 0OOydyeHHUs! MO3BOJIUT YYaIlMMCSl YCBOUTBH KIIFOUEBBIE
XMMHYECKHE KOMIETEHIIMM WM TMOHATh POJNb XUMHUH CPENU JPYTHUX HAyK O IPHUPOJE, 3HAUEHHE €€ Ui
YEJIOBEYECTBA.

TpeOoBaHus K yPOBHIO MOATOTOBKH 00y4YAIOLINXCH HA CTYNIEHH CPeaHero (I0JIHOro)
o0pa3zoBaHus
Pesynomamut océoenua Kypca xumuu.
JlesaTenbHOCTh 00pa30BaTEIBLHOrO YUpEXKIEHHUs 001ero oopa3oBaHusi B 00y4eHUH XUMUU B CpeiHei
(TTonHOM) 1IKOJE TOJKHA OBITH HAIIPaBJIeHA HAa TOCTHIKEHUE CIIEYIOIUX JUYHOCTHBIX Pe3yJIbTATOB:
® B IIEHHOCTHO-OPUEHTAIIMOHHOH c(hepe — BOCIIMTaHUE YyBCTBA TOPJOCTH3a POCCUICKYIO XMMUYECKYIO
HayKy, TyMaHU3Ma, [1eJIeyCTPEMIICHHOCTH;
® B TPYAOBOI chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHENIIeH 00pa3oBaTeIbHOM
TPAaeKTOpUH;
® B IIO3HABATEIBHON chepe — yMEHHE yIPaBIIsATh CBOSH MMO3HABATEIHHOM IS TEIFHOCTHIO.
MertanpeaMeTHbIMU Pe3yIbTaTaMU OCBOCHMSI BHITYCKHUKaMU OCHOBHOM IIKOJIbI IPOTrPaMMBbI IO XUMUHU
SIBIISIFOTCSL:
® UCIOJNBb30BaHHE YMEHU U HABBIKOB PA3JIMYHBIX BUIOB ITO3HABATEIHHOMN JIEATEITLHOCTH,
IIPUMEHEHHE OCHOBHBIX METO/I0B IMO3HAHMsI (CUCTEMHO-UH(POPMALIMOHHBINA aHAIU3,
MOJICTUPOBAHME) ISl U3YUECHUS PA3IMUHBIX CTOPOH OKpY>KaloIlel AeHCTBUTEIbHOCTH;
® UCIOJB30BaHNE OCHOBHBIX MHTEIUICKTYABHBIX OMepalyii: (hopMyaInpoBaHUE THUIIOTE3, aHATU3 U
CHHTE3, CpaBHEHHE, 0000IIEHHEe, CUCTEMAaTH3allus, BBIABJICHUE IPUUMHHO-CIIE/ICTBEHHBIX CBs3ell,
MIOMCK aHaJIOT'OB;
® yMEHHE FeHEpUPOBATh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOIUMBIE JUISl UX peATU3aliH;
e yMEHHE ONpeAeATh NN U 3a/1a4 JIeITeIbHOCTH, BBIOUPATh CPe/ICTBA peaTu3alliy el U
MPUMEHSTH UX Ha TIPAKTHKE;
® UCMOJIb30BaHHUE PA3IMYHBIX UICTOUHUKOB MH(OpMAIK, TOHUMaHHE 3aBUCUMOCTH COJCPKAHUSA U
(opMBI pesicTaBIeHUsT HHPOPMAIMH OT IeJiell KOMMYHUKALIMHU | ajpecara.
B o6mactu mpeaMeTHBIX pe3yJabTaTOB 00pa30BaTEIILHOE YUPEKIACHUE 00IIero 00pa3oBaHus
IIPEJOCTABIISAET YUEHUKY BO3MOKHOCTh Ha CTYIIEHH CpeJHEro (MOIHOro) o0Iiero o0pa3oBaHMs HAyUYUThCS:
B II03HABATEJILHOU cepe:
® 1aBaTh ONpE/ICICHNUS HAyYHBIM MTOHATHSIM;
® ONKCHIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSTEILHO IPOBOJUMBIE SKCIIEPUMEHTHI, UCIIONB3YS JUIs
3TOr'0 €CTECTBEHHBIN (PYCCKHIT) A3BIK U A3bIK XUMHH;
® ONKCHIBATh U Pa3IMyaTh U3y4YE€HHBIE KIACChl HEOPraHUYECKUX U OPraHUUECKUX COEIUHEHUH,
XMUMUYECKUE PeaKLny;
e KIacCH(PpUINPOBATH U3YUCHHBIC OOBEKTHI U SBJICHUS;




e HaOIIOJATh JEMOHCTPUPYEMbIC U CAMOCTOSITEIIBHO MPOBOAMMEBIE OMBITHI, XAMHUECKUE PCAKIIHH,
MPOTEKAIOIIUE B IPUPOJIC U B OBITY;
e JleJIaTh BBIBOJIBI M YMO3AKITFOUCHUS U3 HAOMIOICHNHN, M3yYCHHBIX XUMHUECKUX 3aKOHOMEPHOCTEH,
MIPOTHO3MPOBATH CBOWCTBA HEU3YUEHHBIX BEIICCTB 10 aHAJIOIMU CO CBOMCTBAMH U3YUCHHBIX;
® CTPYKTYpHUPOBATh U3YYCHHBIH MaTepHal;
® HWHTEPIPETUPOBATH XUMHUYCCKYIO HH(POPMAIIHIO, TOTYYCHHYIO U3 JPYTUX UCTOYHUKOB,;
® OIKCHIBATh CTPOCHUE aTOMOB 3JIeMeHTOB |-V MmeproioB ¢ HCIoIb30BaHUEM DJICKTPOHHBIX
KOH(HTypaIuii aTOMOB;
e MOJEIMPOBATH CTPOCHUE MPOCTCHIITNX MOJIEKYJI HEOPIraHUYECKUX M OPraHUIECKUX BEIIECTB,
KpPHUCTAJLIIOB,
B IICHHOCTHO-OpPHUEHTAIMOHHOM cepe:
e aHAJIM3MPOBATH M OIIEHUBATH IMOCIEACTBHUS IS OKPYIKAFOIIEH cpe/ibl OBITOBOM M MIPOM3BOICTBCHHOM
JeITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ TIepepadOTKOM BEIIECTB;
B TPYAOBO#A chepe:
® TIPOBOJUTH XHMHUYCCKUH IKCIICPUMEHT;
B chepe hHU3NIECKON KYIALTYPHI:
e OKa3bIBaTh MEPBYIO MOMOIIb ITPH OTPABJICHUAX, 0XKOTaX M IPYTUX TPaBMax, CBI3aHHBIX C
BEIIIECTBAMH H JJAOOPATOPHBIM 000PYTIOBAHUEM.

Yueono — memoouueckun komninexkm.

IIporpamma mpezanaraercst s paboOThl MO HOBBIM yueOHuMKaM xumuu aBtopoB I'.E. Pymsutuca un
O.I'. denpamana, npomenmmm s3xcneptusy PAH u PAO u Bomenmum B PenepanbHbll IEepeyeHb
Y4eOHHUKOB, PEKOMEHIOBaHHBIX MMUHHCTEPCTBOM o00pa3oBaHus M Hayku P® K wucCHonb30BaHMIO B
o0pazoBaTenbHOMH npolecce B 001eoopa3oBarenbHbIX yupexaeHusx Ha 2014 — 2015 yueOnslii roa.

1. Pym3utuc I'.E., ®enpaman @.I'., Xumus. 11 knacc. — M.: [Ipocsemenne, 2019

2. Pymsutuc I'.E., ®enpaman @.I°., Xumus. 10 kimace. — M.: [Ipocsemenue, 2019

3. I'apa H.H. Xumus. [Iporpammel o0meodpazoBatenbHbIX yapexaeHuid. — M.: [Ipocsemenue, 2011

4. bpeiirep JI.M., baxxenoBa A.E., Xumus 8-11 kiaccel. PazBepHyToe TeMaTnueckoe IIIaHUPOBAHUE
no yueoHukam Pymsutuca I'.E., ®enpamana @.I°., Bonrorpan, Yuutens, 2009

5. Xumunueckuit skcriepuMeHT B mkone. 10 kimace: yuebHo-meroanueckoe nocodue/O.C.I'abpuaisH,
JL.IL.Batnuna.-M.: JIpoda, 2005.-208 c.

6. Xumus. Ypoku B 10 kmacce: mocobue aiisi yuurtenei oO1ieoOpa3oBaTeIbHBIX YUPEKACHUN /
H.H.I'apa (u ap.).-M.: [Ipocsemienue, 2009.-111 c.

7. Xumus: 11 knace: meroguueckoe nmocoodue st yaurens/A.JO.I'pankosa.-M.: ACT, 2006.-158 c.

8. Xomuenko U.I'. COOpHHK 3a/1a4 ¥ YIIPAKHEHHIA IO XUMHH.

JlonoJIHNTeIbHAS JIUTEPATYPa A YUUTeJIs.

1. JMunaktuyeckuid marepuan nmo xumuu aias 10 — 11 kmaccoB: mocodue ansa yuutens/A.M.Pagenkuid,
B.I1.I'opuikosa, JI.H. Kpyrnukosa.-M.: IIpocsemenne, 1996. — 79 c.

2. KoutponbHbie pabotsl mo xumuu B 10 — 11 kmaccax: mocobue mis yuurens/ A.M.Pagenxkwmii.-M.:
[Ipocsemenue, 2006.-96 c.

3. Hauana xumun. CoBpeMeHHBIH Kypc i moctynatomux B BY3br: yueOnoe mocobue s BY3os/
H.E Ky3pmenko, B.B.Epemun, B.A.IlonkoB.-9-¢ n3nanue, nepepabOTaHHOE W JIOMOJIHEHHOE.-M.:
Ox3amen, 2005.-832 c.

4. OpraHuueckass XUMHsS B TeCTax, 3ajadax M ymnpaxHeHusx. 10 kmacc: yueOHoe mocoOue ams
obmeoopazoBatenbHbX yupexaenuit/ O.C.I'abpuansH, N.I.Ocrpoymos, E.E.OctpoymoBa. — 2-u3g.,
crepeotutt.-M.: JIpoda, 2004.-400 c.



CpencrBa o0yueHus.

1. IleuaTHblie mocoowus.
Tabnuyol:
o [lepuomnueckas Tabmuna xuMudeckux nemMenToB /.M. Menaeneesa
e Tabymira pacTBOPUMOCTH KHCIIOT, OCHOBAHUH, COJIEH
e Iloprpers! yyeHbIX
e (CrpoeHue aToMa
e Tumbl XUMUYECKUX CBSI3EH
2. HVudopManmnoHHO-KOMMYHHUKAIIMOHHBIE CPEICTBA
e VYyeOHoe 31eKTpOoHHOE u3anue «Oprannyeckas XuMHUsH
e Bupryansnas mkona Kupumna u Medonus. Ypoku xumuu. 10-11 kmacesr. — M.: OO0
«Kupmmn u Medomniiy, 2004
e Xumwus. MyneTumenuitHoe yueOHoe mocodue HoBoro oopasua. — M.: 3A0 Ilpocsenienne-
MEJINA, 2005.
3. Texuuueckue cpeacTBa 0OyICHHS:
e lHTepakTUBHAsA TOCKA
4. VdeOHO — MpaKkTUYECKOoe U yueOHO — JabopaTopHOe 000pyI0BaHHE:!
e [Ipubops! u NPUCHOCOOICHUS: KOMIUIEKT MOCYAbl M MPUHAUICKHOCTEHN ISl IPOBEACHUS
1a00paTOpHBIX pabOT U MPAKTUYECKUX PaboT (IITATUBBI C MPOOUPKAMH, KOJIOBI, MEPHBIH
IUITUHID, QrIbTpoBabHAs OyMara, XUMHYECKHE CTaKaHbI, CITUPTOBKHU, CTEKIISTHHBIE
nanouku, papdopoBbie YaliKu, CIIUYKU, Ta300TBOHBIE TPYOKH, TaOOpaTOPHBIE IITATUBBI,
JTy4YHHBI, BODOHKH, BECHI, HHIUKATOPHI).
e PeakTuBbI U MaTepHalIbl: KOMILJIEKT PEaKTUBOB ISl 0a30BOTr0 YPOBHS
HatypanbHbie 0ObEKTHI.
o Komekiuu HeTH, KAMEHHOTO YIJISl U POAYKTOB MIEpepadOTKH, TIaCTMACC, BOJIOKOH
Y4yedHo-TemaTnueckuii miaan 10 kiaace
Ne Haumenosanue pazoenosé u mem  |Koauuecmeo| U3 nux(koauuecmeo uacog)
n/n uacoe
(6ceco) |Koumponwvnoie|llpakmuueckue|llpoekmnuvle,
pabomut pabomut mecmogvie,
meopuecKkue,
IKCKypCUu u
m.o.(yuumauieasn
cneyuguxy
npeomema)
1 Paznen 1. TeopeTnueckre OCHOBBI 3
OpPraHUYECKON XUMUU
2 |Pasmen 2. YrieBoaopoasl 12 1 2
3 |Paznen 3. Kucnopozconepkaiine 12 2
OpraHUYeCcKUe COCAMHEHUS
4 |Pasnmen 4. Azorcoaepxarnine 4
OpraHUYEeCKUEe COCTMHEHUS
5 [Pazgen 5. BeicokOMONIEKyIsIpHBIC 4 1
OpPraHUYECKUE COESTMHEHHUS

B Husicnell uacmu mabdauysl 4acovl Cymmupyromcs

HUroro: 35 2 4




Yuyeono-trematnueckuii miaan 11 KJIACC

No HaumenoBanue pas3zienoB u Tem Konuvecto M3 HUX(KOJUYECTBO YacoOB)

/i 9acoB (BCero)

Konrponbnbie | IIpakrtuueckue |IIpoexTHble,
paboThl paboThI TECTOBBIE,
TBOPUYECKHE,
9KCKYPCHU U
T.1.(y4UThIBas

crenuduKy
IpeMeTa)
1 |Tema 1. BaxxkHelmmne XMMHYSCKHAE ITOHATHS H 3aKOHBI 3
Tema 2. [Tepuoanyeckuii 3aK0H U TEPUOJUYECKAs CUCTEMA 4
2 |xummudeckux saeMmeHToB J[. 1. MenaeneeBa Ha OCHOBE
YYEHHUSI O CTPOEHUU aTOMOB
Tewma 3. CTpoeHue BemecTra 5
Tema 4. XuMHuuecKue peakiuu 7
Tema 5. Mertannsl 7
Tema 6. Hemeramisl 9 1 3
B HmxHel yacTi TabIUIBI Yachl CyMMHPYIOTCS
Uroro: 35 3 3

Coaepsxanue nporpammsl 10 kiace
35 4/roa (1 4/nen.)

OPI'AHUYECKASA XUMHUA

Pazoen 1. Tema 1. TeopeTnyeckue 0CHOBbI OpraHnyeckoii xumuu (3 4)

dopMHpOBaHUE OPraHUYECKON XMMHUH KaK HaAyKH. TeopHsi CTpOEHHs OpraHUYECKUX COeAUHEHUH A. M.
byrneposa. Yruneponnslii ckener. Pagukanel. @ yHKIMOHaNBHbIE TpynIbl. I'oMonornyecknii psaa. ['omonoru.
CrpykrypHas uzomepus. Homenknarypa.

DneKTpOHHAas IPUPOJa XUMUYECKUX CBA3EH B OPraHUYECKUX COCTUHEHUSIX.

Kinaccudukanust opraHndeckux coeuHEeHUH.

JemoncTpanuu. O6pa3ipl OpraHMUeCcKUX BEIIECTB U MaTepranoB. Mojenn MoJieKyl OpraHMuecKuX
BellecTB. PacTBOpUMOCTh OpraHM4eCKUX BELIECTB B BOJE U HEBOAHBIX pacTBopuTeisix. [InaBnenue,
00yriMBaHUe U TOPEHHE OPraHMYECKUX BEIIEeCTB. pUMepbl Y B B pa3HbIX arperarHbIX COCTOSTHUSX

PacyeTnble 3amaun. HaxoxaeHue MoneKyaspHOH (opMyibsl OpraHMYECKOro COEIMHEHHs] MO Macce
(06bemMy) MPOIYKTOB CrOPaHHMSL.

Pa3zgen 2. YIJIEBOJOPOABI (12 4)
Tema 2. TlpenenbHble yrieBoaopoabl (aaKaHbl) (3 4)

Crpoenue ankaHoB. I'omonornueckuil psn. Homenknatypa u nsomepus. dusnueckue U XMMHUECKHE
cBoiicTBa ankaHoB. Peaknusa 3amenenus. [lonyyenune n npuMeHnenne ankaHoB. [loHATHE O HUKIIOANTKaHAX.

JemoncTpanun. B3peiB cMmecn MetaHa ¢ Bo3ayxoM. OTHOIIEHHE alKaHOB K KHCJIOTaM, ILIEIoYaM,
pacTBopy IepMaHraHara KaJus u OpoMHOI BOJIE.

JlaGopaTopHbie onbIThbl. V3roTOBIEHNE MOAEIEH MOJEKYJ YII€BOAOPOAOB M TaJIOT€HOIPONU3BOAHBIX.
IIpakTnueckas padora. 1. Onpesenenne KaueCTBEHHOTO COCTaBa OPraHUUECKUX COCTUHEHUH.

Tema 3. HenpeneabHble yriaeBoaopoabl (4 1)

Auakenbl. Ctpoenue ankeHoB. I'omonmornueckuii psa. Homenxiarypa. M3omepus: yrieponHoil uenw,
MIOJIOXKEHUSI KPAaTHOM CBS3M, Yuc-, mpanc- W30Mepus. XHUMHUYECKHE CBOMCTBA: PEAKIMM OKHCIICHMUS,




MpHUCOCANHCHUA, noJIMMEepuru3alu. HpI/IMeHGHI/IG AJIKCHOB.

AJIKaMeHbl. Crtpoenue. CaoiicTBa, MIPUMEHEHUE. [Tpuponnsrit Kay4dyK.
Aaxkunbl. Ctpoenue aneruwieHa. ['omonoru u uzomepsl. Homenknarypa. dusndeckue u XUMUYECKUE
CBOIICTBA. Peakuun MPUCOETUHEHUS u 3aMelleHHUs. [Ipumenenue.

JdemoncTpauuu. M3roroBieHne MOAEIEH MOJIEKYJ FOMOJIOrOB M M30MepoB. [lomydeHue aneruiaeHa
KapOuaHBIM criocoOoM. B3anMoseiicTBre aneTuieHa ¢ pacTBOPOM MEepMaHraHaTa Kajius 1 OpOMHOM BOJIOM.
l'openue anermnena. Pa3noxkenune kaydyka MpH HarpeBaHUU W HUCIBITAHHE MPOIYKTOB Pa3TIOKECHHUS.
3HaKOMCTBO c oOpa3uamu Kay4yKOB.

IIpakTuyeckas padora. 2. [lonydyeHne STueHa U U3YUYCHHE €TO CBOMCTB.

Tema 4. ApomaTudeckue yrieBoaopoabl (apeHsbl) (2 4)

Apenbl. Ctpoenue Oenzona. M3omepuss m HoOMeHKIaTypa. dusmueckue W XUMHUYECKHE CBOWCTBA
oenzona. ['omonoru Gen3ona. I'eHeTHyuecKkas CBA3b apOMAaTHYECKUX YIIIEBOJOPONIOB C JPYTUMH KiaccaMu
YTJI€BOIOPOOB.

JemoncTpanuu. beH3zon kak pacTBOpuTelnb, ropeHue 6enszona. OTHomeHne 0eH30a K OpoMHON BOJE U
pacTtBopy nepmanraHata kanus. OKuciaeHue Toiyosa.

Tema 5. IlpupoaHbie HCTOYHUKH YI1eBOA0POaA0B (3 1)

[Ipuponuseiii ra3. Hedts u Hedrenponykrel. dusnveckue cpoiictBa. CriocoObl nmepepaboTKu HePTH.
JlaGopaTopHble onbIThl. O3HaKOMIIEHHE C 00pa3liaMu POAYKTOB HedTenepepadboTKu.

Paszpen 3. KUCJIOPOACOAEPXKAILIUE OPTAHUYECKHUE COEJIMHEHUSA (12 v)
Tema 6. CimpTel U ¢eHobI (4 1)

OnHoaTroMHBIe IpeenbHbIe cCIUPTHL. CTpoeHne MoJieKyll, pyHKIIMOHaIbHas rpynna. BogopoaHas cBs3b.
N3omepust u HoMeHknatypa. CBolicTBa MeTaHouIa (3TaHONA), OJydYeHHE U IpuMeHeHue. PU3nonorudyeckoe

neicTBue CIIUPTOB Ha OpraHu3M YeoBeKa.
MHoroaromMHbIe CIIUPTHL. OTUIICHTIUKOIIb, TJIMIEPUH. CaoiicTBa, MIPUMEHEHUE.
DeHOobI. CrpoeHnue MOJIEKYJIbI denona. B3aumuoe BIIMSIHUE aTOMOB

B MOJIEKyJie Ha mpumepe MoJekyiabl ¢eHoma. CpoiictBa. TOKCHYHOCTH (eHONA M €ro COCTUHCHH.
IIpumenenne  ¢eHoma. I'eHernyeckas  CBA3b  COUPTOB M (eHoma ¢ YIIIEBOAOPOJAMHU.
JlaGopaTtopHble ombIThbl. B3anmoneiictBue ¢eHoma ¢ OpOMHON BOJOH M PAacTBOPOM THAPOKCHIA
Hatpusi. PactBopenme rimiepuHa B Boje. Peakmus  rmmepmna ¢ ruapokcuaoM  memm(ID).
Pacyernble 3agaun. PacueTsl 10 XMMUYECKUM YPAaBHEHUSIM MPU YCIOBUM, YTO OJTHO U3 PEArupyIOIINX
BEIIECTB JIaHO B M30BITKE.

Tema 7. Anbaerubl, KeTOHbI, KApOOHOBbIE KHCJIOTHI (4 1)

Ampaerunel. Kemonwvi. Ctpoenune monekyn. DyHKOuoHambHas rpymnma. M3oMepus W HOMEHKIATYypA.
dopmanbaeru U aneTalbIeru/: CBOWCTBA, IMONY4YEHHE W TpPUMEHEHUue. Ayemon — npeocmagumens

KemoHoa. IIpumenenue.
OpHococTaBHbIE MpeaesbHbIe KapOOHOBbIE KHUCIOTHL. CTpoeHue Mosekyn. DyHKIMOHATbHAS TpyIa.
N3omepus U HOMEHKJIaTypa. CaolicTBa KapOOHOBBIX KUCIIOT. [Tpumenenue.
Kpatkue CBEICHUS 0 HEIpeleNbHbIX KapOOHOBBIX KHCJIOTaX.

I'enetndeckasi CBsI3b KapOOHOBBIX KHUCIOT C JIPYTUMHM KJIAaCCAMH OPraHWYECKUX COCIMHEHUH.

JlaGoparopuble onbIThl. [lomydeHue »TaHans OKHUCIEHHWEM OJTaHona. B3auMojelcTBue MeTaHast
(aTaHans) ¢ aMmMuayHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcuaa meau(1l).

JdeMoHcTpanum. PactBopenue B areToHe Pa3TUYHBIX OpTraHUYECKUX BEILIECTB.

IIpakTuyeckas padora. 3.«CBoiicTBa KAPOOHOBBIX KHCIOTY.

Pacuernsble 3agauu. OrmpeneneHre MacCcoBOW WM OOBEMHOW JOJM BBIXOJA MPOAYKTA PEaKIHUHU OT
TEOPETHUYECKH BO3MOKHOTO.



Tema 8. Kupsbl. YriaeBoasl (4 1)

Kuppr. Haxoxnenue B MpUpPOJIE. CaoiicTBa. [Ipumenenue.

Motwwue cpeocmsa. Ilpasuna 6e3zonacnozo obpawenus co cpedcmeamu  OblMOGOU  XUMUU.

I'moko3a. Ctpoenue momnekyinbl. CoiicTBa roko3bl. [Ipumenenne. Caxaposa. CBoMCTBa, TPUMEHEHHUE.

Kpaxman u nemnonio3a — MNOpeacTaBUTENN MPUPOAHBIX MNOJMMEpPOB. Peakius NOIMKOHAEHCAIUU.
dusnueckne M XuMuueckue cpoiictBa. Haxoxnenue B mpupone. IlpumeHeHue. AneraTHoe BOJOKHO.

JlaGopaTopHble OnbITHI. PacTBOPUMOCTH >KHPOB, OKa3aTeIbCTBO HMX HEMPEAEIbHOI0 XapakTepa,
oMbUIeHHME  KHpoB. CpaBHEHHME  CBOWMCTB  MbUIA M CHHTETHYECKMX  MOIOIIUX  CPEICTB.

BaumopeiictBue rmoko3sl ¢ rugpokcugom Meau(ll). BzaumopeicTBue TIIIOKO3BI C aMMHUAYHBIM
pacTBOpoOM oKcHIa cepeopa(l).

B3anmoneiictBue caxapo3bl C THAPOKCUIOM Kaiblivs. B3auMozaeicTeue kpaxmaia ¢ HoaoM. ['uaponus
kpaxmazna. O3HaKoOMIIeHUE ¢ 00pa3liaMu MIPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JlemoHcTpanuu. 3HaKOMCTBO C 00pa3liaMyd MOIOLIUX U YUCTALIUX CPEICTB. M3yueHne MHCTPYKIMI 110
HX COCTaBYy U NPUMEHEHUIO

IIpakTuyeckas padota. 4. PemieHne SKkcnepuMEHTANBHBIX 3aa4 Ha TONyYEHUE M PACIO3HABaHUE
OpPraHUYEeCKUX BEIIECTB.

Paznen 4. ABOTCOAEP/KAIHIUE OPTAHUYECKUE COE/IMHEHUSA (4 1)
Tema 9. AMMHBI 1 aMUHOKHCJIOTHI (2 4)

Amunbl. CrtpoeHue Moinekyid. AmuHorpymnmna. ®dusnueckne M XUMHUYECKHE CBOICTBA. AHWIMH.
CaoiicTBa, MPUMEHEHHUE.

AMMHOKHCT0TBI. W30omepuss u HoMmeHkinarypa. CBoilcTBa. AMHHOKHCIOTBI Kak am@oTepHbIe
opranunyeckue coeauHenus. [Ipumenenue.

HemoncTrpanuu. Okpacka TKaHM  AHWIMHOBBIM  KpacuTeneM.  Jloka3aTrenbCcTBO — Hamuuus
(yHKIMOHANBHBIX TPYII B pACTBOPAX aMUHOKHCIIOT.

Tema 10. beaxu (2 4)

Beaku — npupoansie nonumepsl. CoctaB U crpoeHue. dusnueckue MW XUMHUYECKHE CBOMCTBA.
IIpeBpamienne  OenkoB B OpraHM3me.  Ycmexu B H3Y4€HMM M CHHTe3€  OEJKOB.

Xumus u 310poBbe uenoBeka. JlekapctBa. IIpoOnemMsl, cBsi3aHHBIE C NMPUMEHEHHEM JIEKAPCTBEHHBIX
IIPENapaToB.

JemoncTpanum. L{BeTHble peakuiuu Ha 6enku (OnypeToBast U KCAHTONPOTEUHOBAsS PEAKIIIM).
OO0pa3s1ibl JIeKapCTBEHHBIX MTPENapaToB U BUTAMUHOB. OOpaslibl CPECTB TUTHEHBI U KOCMETUKH.

Pa3nen 5. BBICOKOMOJIEKYJISIPHBIE COE/IUHEHUSA (4 v)
Tema 11. CunteTnyecKkue noaumeps (4 4)

ITonsTHe (6] BBICOKOMOIJICKYJIAPHBIX COCANHCHUIX. HOJ’II/IMepBI, IMoJIy4acMbIC B pCaKkuuAax
nonumepusanuu. Ctpoenue monekyn. [lomuatunen. INomunponunen. @enongopmanvoecuonsvie cmobl.
Cunretnueckue Kay4yyKH. Crpoenue, CBOIICTBA, MOJIy4eHUE u MIPUMEHEHUE.
CunreTrnueckue BOJIOKHA. Kanpos. JlaBcan.
Jemonctpanun. OOpa3ipl I1aCTMAacC, CHUHTETUYECKMX KAaydyKOB M CHHTETHYECKHMX BOJIOKOH.



11kaace 35 v/rox (1 y/nen.)

TEOPETUYECKHWE OCHOBbI XUMHUU

Tema 1. Baxueiimue XuMu4yecKue MOHATHS U 3aKOHBI (3 1)

ATtoM. XUMHYECKUH SJIEMEHT. W3ortomml. [IpocTeie u CIIOJKHEIE BEIIECTBA.
3aKOH COXpPaHEHMsI MAcChbl BEIIECTB, 3aKOH COXPAHEHUs M MPEBpAIICHUS SHEPTUU MPU XUMHUYECKUX
peaklMsIX, 3aKOH MOCTOSTHCTBA COCTaBa. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYIISIPHOT'O CTPOCHHUSI.

Tema 2. Iepuoauyeckuni 3aKOH 7 nepuoanvecKast cHcTEMA
XHUMHYECKUX 3JIEMEHTOB . K. MenpgesieeBa Ha OCHOBE
YUYeHHS 0 CTPOEHHH aTOMOB (4 1)

Amomneire opbumanu, s-, p-, d- u f~aonexmponvr. OCOOEHHOCTH pa3MEIICHHUS 3JICKTPOHOB 110 OPOUTAISIM B
aToMax MalblX M OONbIIUX TMepuonoB. CBs3b TNMEPHUOJUYECKOTO 3aKOHA M TEPUOAMYECKON CHCTEMBI
XUMHYECKUX JJIEMEHTOB C TEOpUEeH CTpOoeHuss aToMoB. Kopomkuii u OnuHHbLL apuanmvl madauybl
Xumuyeckux anemenmos. Ilonodxcenue 6 nepuoouueckou cucmeme Xumuyeckux nemenmos JI. H.
Menoeneesa 6000poda, nAHMAHOUOO8, AKMUHOUOOB U UCKYCCMBEHHO HNOJVYEHHbIX 2JIeMEHMO8.

BasleHTHOCTB ¥ BaJICHTHBIC BO3MOXKHOCTH aTOMOB.

Hdemoncrpamun. [ICXD 1M, tabnuisl «DJIEKTPOHHBIE 000T0YKHA ATOMOB)Y

Tema 3. Ctpoenue BemiecTna (5 1)
Xumuueckass cBs3b. Monnas cBsa3b. Katuonsl u anuonbl. KoBasieHTHast HemoisipHas CBSI3b.

KoBanenTnas nojisipHasd CBA3b. 9HeKTpOOTpI/IHaTCJ'IBHOCTB. Crenenp okuclIeHUS. Meramnmdeckas CBS3b.
BOI[OpOI[HaSI CBA3b. HpOCTpaHCTBeHHOG CTPOCHUC MOJICKYJI HCOPTaHUYCCKUX W OPraHUYCCKUX BCHICCTB.

Turer KPUCTAJUTMYECKUX pEeLIeToK u CBOICTBa BEIIECTB.
[TprunHBl MHOrOOOpa3us BEIIECTB: H30MEPHS], TOMOJIOTHUS, aJUIOTPOINHUS, H30TOMHUS.
Hucnepchule cucmembl. Komnnongnsie pacTBOPBIL. 3omnu, reiu.

JdemoncTpauuu. Mozenu HOHHBIX, ATOMHBIX, MOJEKYJSIPHBIX W METAUIMYECKUX KPHUCTALUTMYECKUX
pemieTok. OOpa3Ibl MUIIEBBIX, KOCMETHYECKUX, OMOJIOrHYSCKUX U MEIUIIMHCKUX 30J1ed U reneil. Dddekt
Tunmans. Monenu MOJIEKYII HU30MEPOB, TOMOJIOT'OB.

Tema 4. Xumnueckue peakuuu (7 4)
Knaccupukamuss ~ XMMHUYECKMX  peakiMid B HEOPraHMYECKOM M OpPraHMYecKOH  XUMHH.
CKopoCTh peakiu, ee 3aBUCUMOCTh OT Pa3NU4HbIX (hakTopoB. Karanmus u katamuzatopsl. OOpaTuMocTh
peakuuid. Xumudeckoe paBHoBecue. CMelLIEHME PpPaBHOBECUS I0J JAECHCTBHEM Ppa3IMYHBIX (DaKTOpOB.
[TpuHIKD Jle llarensbe. IIpoussoxncrso CepHOU KHUCIIOTBI KOHTAKTHBIM CrIocOo0OM.
Onextponutuyeckas auccoumanus. CuibHble M cialble nekTponuThl. Cpena BOJHBIX pPacTBOPOB:
KHCJIasi, HeUTpanbHasi, menodnas. Bomopoauerii mokasarens (pH) pactBopa.
I'maponus OpPraHUYECKUX u HEOPraHUYECKUX BELIECTB
JdeMoHcTpanuu. Pa3znuyHbple TUIBI XMMHUYECKUX DPEAKLUUW, BUIACOOMNBITHI 110 OPraHUYECKOW XMMUH,
BUJeOPHIbM «OCHOBBI MOJIEKYJIIPHO- KHHETUYECKON TEOPHI.
JlabopaTopHbIe ONBITHI. 3aBUCUMOCTb CKOPOCTH PEAKIMM OT KOHLEHTPALMU, TEMIIEPATYPhl, IPUPOIbI
pearupyromux BelecT, PasioxeHne nepokcuja BoAOpPOJa B NMPUCYTCTBUM KaTanuszaropa. OnpeneneHue
cpenbl pacTtBopa c MTOMOLIBIO YHHUBEPCATHHOTO WHJUKaTOopa.

HEOPI'AHUYECKAS XUMUS
Tema 5. Metasuibl (7 1)

[TonoxeHue MeTamyIoB B NEPUOIUYECKOI cucteMe xumuueckux snemeHToB J{. . Menneneesa. Obuue
CBOMCTBA METAJUIOB. JDJEKTPOXMMUYECKHH pPsii HanpsokeHUd MmetamuioB. OOmue crocoObl MOTy4eHus



MetauioB. CriaBel. DJEKTPOIM3 PAacTBOPOB W pacmiaBoB. Ilonstue o koppo3uu meraioB. CrocoOb
3aIUTHI oT KOPpO3HUH.
O0630p MeTawioB IJaBHBIX NOArpynn (A-rpynm) NepuOAMYECKOH CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB.
O0630p MertayuioB mobouHbIX noxarpynn (b-rpymm) nepuoguueckoil CUCTEMbl XMMHUYECKHX 3JIEMEHTOB
(menp, LIHK, KEeJe30). Oxkcujipl 51 TUJPOKCHJIBI METaJUIOB.
JdemoncTpanuu. O3HaKOMJICHHE ¢ 00pa3I[aMu METaNIOB U UX COSIMHEHUM, CIIJIaBHI,
B3aUMOJICIICTBHE METAIJIOB C KUCIOPOIOM, KUCIOTaMH, BOJON; JOKA3aTEIbCTBO aM(pOTEPHOCTH aIFOMUHUS
U €ro ruJpoKcuaa, o0pasibl MU, JKene3a, XpoMa, X COEMHEHH; B3aUMOAECHCTBUE MEAU U XKelle3a ¢
KHCJIOPO/IOM; B3aMMOJICHICTBHE MEMIU U JKelle3a C KMCI0TaMU (CepHasi, COJsiHast ), OIy4eHUe THAPOKCHIa
MEH, XpOMa, OKCUAA MEH;
B3aMMO/ICHICTBHE OKCH/IOB U TUAPOKCHIOB METAJUIOB C KMCIOTAaMH; J0Ka3aTebCTBO aM(pOTEPHOCTH
coenunenuit xpoma (I11).
Pacuernble 3anqa4u. PacyeTsl 1o XMMUUYECKUM yPaBHEHHUSM, CBSA3aHHBIE C MACCOBOM J0JIEH BBIXOJA
MPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOKHOTO.

Tema 6. HemeTasuibl (9 1)

0O0630p cBoliCcTB HEMETATOB. OKUCINUTEILHO-BOCCTAHOBUTEIIbHBIE CBONCTBA TUITMYHBIX HEMETAJUIOB.
Oxcupl HEMETAIIOB U KUCTIOPOICO/IepsKallie KUCIOThl. BonopoaHbie coeAMHEHNs HEMETAIIOB.
I'eneTnueckast CBA3b HEOPTaHUYECKUX U OPTaHUYECKUX BELIECTB. bhITOBast XUMHUYECKast FPaMOTHOCTh

Jemonctpamuu. O0pa3isl HEMETAJUIOB; MOAETH KPUCTAJUIMYECKUX PENIeTOK, ajMasa, rpadura,
MOJTy4YeHUEe aMMHaKa U XJIOPOBOAOPO/Ia, PACTBOPEHHE UX B BOJIE, I0KAa3aTEIbCTBO KHUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BeriecTB. C:KUTaHUE YIS M Cephbl B KUCIOPOJE, ONpeaesieHue XUMUYECKUX CBOMCTB
MPOAYKTOB CTOPAaHHUsI, B3aUMOIEHCTBIE KOHII. CEPHOM, KOHII. U pa30aBJIEHHON a30THON KUCIIOT C MEJIBIO,
BUJICODUITBEM «XUMHUS BOKPYT HACH.

IIpakTukym. 1. Permenne sKkCriepuMeHTANbHBIX 33/1a4 110 HEOPTaHUYECKOH XUMUU;
2. perieHue SKCIepUMEHTAIBHBIX 33J1ad TI0 OPraHNYECKOH XHUMHUU;
3. momy4yeHue, COOMpaHue M pacrio3HaBaHUE Ta30B.



Kanennapuo-rematudeckoe miianuposanue B 10 kiacce, 70 yacos (2 yaca B HeJ1es110),
NPaKTHYeCKUX padoT —5, KOHTPOJIBLHBIX padoT -4

No Tema YpOKa KO I[aTa IMPOBCACHU
n\n o rany | ¢akTuy
1 | [Ipenmer opranuveckoit xumuu. OpraHnYecKre BEIIecTBa. 1 6.09.
2 | Teopust XMUMUYECKOT'O CTPOEHUS OPTaHUUYECKUX COCTUHEHUH. 1 9.09.
3 | CocrosiHuE 3JIEKTPOHOB B aTOME. 1 13.00.
4 | DnekTpoHHas IPUPOJIa XUMUYECKUX CBSI3€ B OPraHUYECKUX 1 16.09.
COEIMHEHMSIX
5 | Knaccudukamus opraHn4ecKkux coeMHEeHUN 1 20.09.
6 | [Ipasuna Th. [Ipaktuyeckas padora Ne 1 23.09.
«KagecTBeHHOE orpeiesieHne yriaepoia, BOAOpoaa M XJopa B
OpPraHUYECKUX COCTUHCHUSIXY.
7 | Ctpoenue ankanoB. ['omonoruueckuit psia. Homenknarypa u 1 27.09.
U30MepHs
8 | Merop! NONMy4YEHHUsI, CBOMCTBA U IPUMEHEHUE aJTKaHOB. 1 30.09.
9 | Pemenue 3a1a4 Ha HAXOXKACHUE MOJICKYJIIPHON (hOPMYITBI 1 4.10.
ra3o00pa3HOro yrieBoaoposa rno Macce (00bemy) NpoayKToB
CTOpaHHMSIL.
10 | IukioanakaHsl. 1 7.10.
11 | TloBTOpeHue u 0600IIEeHNE MaTeprana TEMbI: « AJIKaHbD». 1 11.10.
12 | Konmponwvnaa pabomaiel no meme: «Ankanwiy. 1 14.10.
HenpeaeabHble yIiieBOAOPOAbI: ATKEHbI, aTKaHeHbl, AJTKUHBI.
13 | Anxensl. CTpoeHHe, TOMOJIOTHYECKHUH PSJT, ©30MEPH S, 1 18.10.
HOMeHKIatypa. CBOWCTBA aJIKEHOB U MIX TIPUMEHEHNE
14 | CpoiicTBa aJIKCHOB M UX TPUMEHEHHUE 1 21.10.
15 | [IpaBuna Th. [IpakTtuueckas padora Ne 2. 1 25.10.
[Tony4yeHue 3TuICHA U U3yYEHUE €I'0 CBOUCTB
16 | [ToHsTHE O TUCHOBBIX YIIICBOAOPOIAX. 1 28.10.
[TpupoansIil Kayuyxk.
17 | Ankunbl. CTpoeHHE, TOMOJIOTUYECKUH Psll, H30MepHus, 1 8.11.
HOMEHKJIaTypa, CBOMCTBAa W NMPUMEHEHHE alleTUJICHA.
18 | CpoiicTBa M MPUMEHECHHUE allCTHIICHA. 1 11.11.
19 | Apenbl. benson u ero romosoru 1 15.11.




20 | dusMyecKre U XUMUYECKUE CBOMCTBA OCH30J1a U €r0 TOMOJIOTOB. 18.11.
Oco0eHHOCTH XUMUYECKUX CBOMCTB TOMOJIOTOB O€H301a Ha
IPUMEpPE TOIYOJIa.

21 | [Nony4eHue U MpUMeHEHUE OCH30J1a M €r0 TOMOJIOTOB. 22.11.

22 | I'eHeTHYECKas CBSA3b APOMATUYECKHUX YIIIEBOJIOPOIOB C APYTHMH 25.11.
KJIacCaM¥ YTJI€BOIOPOIOB

23 | [IpupoaHBIii ¥ TONYTHBIE HEPTSAHBIC Ta3bl, UX COCTAB U 29.11.
IPUMEHEHHE

24 | Hed1b n HepTenponykTsl. CocoOb! mepepadoTKH HeTH 2.12.

25 | Pemrenue 3aa4 Ha ONpe/ieieHHe MacCOBOM MITH 00bEMHOM JT0JTH 6.12.
BBIXO0JIa MPOJYKTA PEAKIIUU OT TEOPETHUCCKH BO3MOXKHOTO.

26 | IToBTOpeHHE U 00OOIICHHE MaTepralia TEMBI: «Y TJIEBOIOPOIBI». 9.12.

27 | KonTpoJbHasi padora Ne 2 1o TemMe «Yri1eBoiopoab» 13.12.

28 | OxgHOaTOMHBIE MpeebHbIe cUPThL. CTpoeHue, CBOICTRA, 16.12.
MOJTy4YeHUe, TPUMEHEHHE

29 | CroiicTBa MeTaHoa (3TaHoNa). BomopoaHas cBs3b. 20.12.
DU3NOIIOrMYECKOE ICUCTBUE CIIMPTOB HA OPraHU3M Y€JI0BEKA

30 | IMomyuenue ciuproB. [Ipumenenue. Pemenne 3a1ayu no 23.12.
XMMHAYECKUM YPaBHEHUSM IIPH YCIOBUH, YTO OJJHO U3
pearupyrommx BEMIeCTB IaHO B U30bITKE.

31 | I'eHeTHueCcKas CBSA3b MPEACIbHBIX OJHOATOMHBIX CIIMPTOB C 27.12.
YIII€BOAOPOIaMHU.

32 | MHOroaroMHbI€ CIUPTHI. DTUIICHTIIMKOIb, IuieprH. CBOMCTBA, 30.12.
MIPUMEHCHHE

33 | CrpoeHue, CBOMCTBA M IPUMEHEHUE (heHoIa 10.01.

34 | I'enernueckas cBS3b CIUPTOB U (DEHOIA C YrIIEBOIOPOIAMH 13.01.
Pemrenue 3a1a4 Mo XMMUYECKUM YPaBHEHHUSM IIPU YCIOBUH, YTO
OJIHO M3 BEILIECTB B3STO B U30BITKE

35 | KapOOHMIIbHBIE COCTUHEHUS — albJACTHIBI H KENOHbL. 17.01.

36 | CpoiicTBa M IPUMEHEHHUE AJIbJICTUIOB. 20.01.

37 | OIHOOCHOBHBIC IIPEICIbHBIC KAPOOHOBBIC KUCIOThI. CTpOoeHHE 24.01.
Mosiekys. i3oMepusi 1 HOMEHKIIATypa.

38 | CaoiicTBa KapOOHOBBIX KUCIOT. [lonydyeHne u npuMeHeHue 27.01.

39 | Kparkue cBefieHUs 0 HENpeeIbHBIX KapOOHOBBIX KHCIIOTAX. 31.01.
I'eneTnueckast cBA3b KapOOHOBBIX KUCIIOT € APYIrUMHU KIIaCCaMU
OPraHUYECKHUX COCAMHECHUN

40 | ITTPAKT. PABOTA Ne3«CpoiicTBa KapOOHOBBIX KHCIIOT» 3.02.

41 | Ilpakmuueckasn padomaiNe4. PemeHne SKCiepuMEHTAIBHBIX 33124 7.02.

Ha pacrio3HaBaHWEC OPraHNYCCKUX BCIICCTB




42 | T'eneruueckas cBsi3b KapOOHOBBIX KUCIIOT C JPYTUMH KJIaCCaMu 10.02.
OpraHMYEeCcKUX COeqMHEHUH. Pemenne 3a1a4 Ha onpenesieHue
MacCOBOW JIOJIM BBIXOZA IPOAYKTA OT TEOPETHUECKH BOZMOKHOTO

43 | Konmponvnaa paooma No3 no memam: « Cnupmot u ¢heno.ol. 14.02.
Anvoezuovt u kemonwt. Kapoonoewvie kucnomaoiy.

44 | CtpoeHune U CBOMCTBA CI0KHBIX 3(PHPOB, UX MPUMECHECHHE 17.02.

45 | XKupsl, UX CTpoeHUE, CBOWCTBA U IPUMEHEHNE 21.02.

46 | IToHATHE O CHHTETHYECKHUX MOIOIIUX cpeacTBax. [IpaBuia 24.02.
6e3011acHOro 00paleHus co CpecTBaMHU ObITOBON XUMUU

47 | I'moko3a. CTtpoeHne MoJIeKYbl. M3omepus. dusndyeckue CBOMCTBA 28.02.
Y HAXOXKJEHUE B PUPOJIE.

48 | XuMmuueckue CBOMCTBA IIIOKO3bI. [IprMeHeHue. 03.03.

49 | Caxaposa. Haxoxnenue B mpupoje. CBONCTBa, IPUMEHEHHE 07.03.

S0 | Kpaxmai, ero cTpoeHue, XUMHYECKHE CBOWCTBA, TPUMEHEHHE 10.03.

51 | llemtrono3a, ee CTpOCHUE U XUMHUECKHE CBOMCTBA. 14.03.

52 | [IpuMeHeHue 1eIUTI0I03bI. AIIeTaTHOE BOJIOKHO. 17.03.

53 | [IpaBuna Th. [IpakTuueckasi pa6ora Ne 5, 21.03.
«Penienne sKcrIepIMEHTANIBHBIX 337124 Ha MTOJIyYeHUE U
pacrio3HaBaHUE OPTaHUYECKUX BEIICCTBY

54 | Amunbl. CTpoeHHE U CBOWCTBA. AHMIIMH — TIPEJICTABUTEIb 24.03.
apOMAaTHYECKUX aMHUHOB

55 | AMuHOkuCIOTEL. 30Mepus, HomeHkatypa. CBoiCTBa U 04.04.
MIPUMCHCHUE

56 | 'eneTnueckas CBSI3b aMUHOKHUCIIOT C APYTUMH KJIacCaMH 07.04.
OpraHUYECKUX COEAUHEHMI. Pelenne pacueTHbIX 3a/1a4

57 | 3auem no memam: «Cnoxusie 3¢upsl. JXKupbl. YrieBoabl. AMUHBI 11.04.
Y aMUHOKHCIIOTBI.

58 | benku — npupoaHbie monmMepsl. CocTas, CTPYKTYpa, CBOMCTBA 14.04.
0eKoB

59 | XuMmus u 30pOBbE YETOBEKA. 18.04.

60 | [ToHATHE O BHICOKOMOJIEKYISPHBIX COSANHEHUX, 3aBUCUMOCTD UX 21.04.
CBOMCTB OT cTpoeHHst. OCHOBHBIE METOJIBI CHHTE3a IOJIMMEPOB

61 | Knaccuduxarus miactmacc. TepMoriacTHUHBIE TOTUMEPBHI. 25.04.
[TonustuieH. [onunponuieH

62 | Cunternyeckue kayayku. CTpoeHue, CBOMCTBA, MONTYYECHUE U 28.04.

IMPUMCHCHUC




63 | Cunrernueckue BoiokHa. Kanpon. JlaBcaH. 05.05.
64 | O6oOIeHNE 1 TOBTOpeHUe MaTepraia TeM: «ClI0XKHbIE 3(DUPBI. 08.05.
Kupsl. YrieBoasl. AMUHBI 1 aMUHOKHUCIOTHL. benku. BMCy.
65 | UrtoroBas koHTponbHast Ne 4 12.05.
66 | O06oOImEeHne 3HAHMH 110 KyPCYy OPTaHMIEeCKONH XHUMHH. 16.05.
67 | Opranuveckas XUMUs, YIOBEK U MPUPOAA 19.05.
68 | Pemenue 3amau 23.05.
69 | ['eneTnyeckas B3aMMOCBS3b 26.05.




KanennapHo-tematnueckoe ruianuposanue B 11 knacce, 68 yacos (2 yaca B HEZEINIO),

NPaKTHYeCKUX padoT —6, KOHTPOJIBLHBIX padoT - 5

No JlaTta mpoBeneHus
Tema ypoka Konnuecr
n\n
\ BO UACOB IJ1aH ¢bakt
1 Atom. Xumudeckuii snemeHT. Hykmuae. U3oTorb. 1 6.09.
2 3aKOH COXPaHEHHUsI MacChl BELLIECTB, 3aKOH COXPAaHEHUS U 1 8.09.
MPEBPALICHUS SHEPTUN TTPU XUMHUECKUX PEaKIUIX
3 Ileprnognueckuii 3aKkoH. Pacnipenienenne 3JIeKTpOHOB B aTOMax 1 13.09.
AJIEMEHTOB MaJIbIX MTEPHUO/IOB.
4 CtpoeHne 3eKTPOHHBIX 0007109€K aTOMOB XUMHUYECKHUX 1 15.00.
AJIEMEHTOB OOJIBITUX MTEPHOIOB.
5 [TonmoxxeHre B IEPUOAMYECKON CHCTEME BOJIOPO/IA, 1 20.09.
JAHTAHOWJIOB, aKTHHOU/IOB M UCKYCCTBEHHO TIOTyUYEHHBIX
HJIEMEHTOB.
6 BanieHTHOCTB ¥ BajleHTHBIE BO3MOKHOCTH aTOMOB. 1 22.09.
7 Pemenne 3agau. BeruncieHus Maccel, 00beMa HIIM KOJIWYECTBA 1 27.09.
BEII[ECTBA 110 U3BECTHON Macce, 00beMy HIIM KOJIIUYECTBY
BEIECTBA OJIHOTO M3 BCTYMHBIINUX B PEAKIIUIO HITH T10-
JYYUBIIMXCS B PE3Y/IbTATE PEAKIUH.
8 Xumunueckas cBA3b. MloHHas 1 KOBajeHTHAs! XMMUYECKUE CBA3U 1 29.09.
9 Mertannndeckas U BOLOPOJHAas CBSI3U 1 4.10.
10 | [TpocTpaHCTBEHHOE CTPOSCHUE MOJICKYJT 1 6.10.
11 . 1 11.10.
TUIBI KPUCTAITUTHYECKUX PEIIETOK U CBOKWCTBA BEIIECTB.
12 | IIpyunHB MHOTOOOpa3us BEIIECTB 1 13.10.
13 O0600mmenue 35annii 1o reMaM « OCHOBHBIE 3aKOHBI XUMUU. 1 18.10.
[Tepuonnuecknii 3akoH, [ICX3. CtpoeHue BemiecTBay.
14 | KonTpoasHas pabora Ne 1 mo remam 1 20.10.
« OcHOBHBIE 3aKOHBI XUMUU. CTPOCHHUE BEIIECTBAY.
15 | CymHocTb U KIacCU(pUKAIMI XUMUYECKUX peaKuil 1 25.10.
16 | CkopocTh XUMHUYECKHUX peakinii. DaKTOphI, BIUSIONINE HA 1 27.10.
CKOPOCTh XUMHUUYECKUX PEAKIINI
17 | Karanus. 1 8.11.
18 | Xumuueckoe paBHoBecue. [Ipuniun Jle [laTense. 1 10.11
19 | JIucriepcHBIC CHCTEMBI. 1 15.11.
20 | Pemenue 3a7ay Ha BBIYUCIICHHE KOHIICHTPALIUU PACTBOPOB. 1 17.11.




21 | IlpaxT. pabora «I[IpuroroBneHue pacTBOPOB € 3aJaHHOM 22.11.
MOJISIPHOW KOHIICHTPALIUECH»

22 | DnekrponuTHueckas auccornuanus. CuiabHbIe U clladbie 24.11.
31eKTpoauThl. Bomopoausiii mokazatens (pH) pactBopa

22 | Peakinu HOHHOTO OGMEHA. 29.11.

23 | I'maponus opraHn4ecKrX U HEOPraHUUECKUX BELIECTB 1.12.

24 6.12.

25 XUMHUYECKHUE UCTOUHUKH TOKa. Psij1 CTaHIapTHBIX AJEKTPOTHBIX 8.12.
MTOTEHIIAAJIOB.

26 13.12.
OKHCIUTENFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

27 | OGoOuIeHHe U CHCTeMAaTU3aIUs 3HAHUN 10 TeMe « X IMUYECKUE 15.12.
peaKIum»

28 | KontponpHas padora Ne 2 o teme « THITBI XUMHYECKHIX 20.12.
peakuuin»

29 [Monoxenue metamios B [ICXD JI. . Menneneepa. OOmias 22.12.
XapaKTEepPUCTUKA U CIIOCOOBI MOTyYEHUSI METAIIIIOB.

30 | ®usnueckre U XUMUYECKUE CBOWCTBA METAIIJIOB. 27.12.

31 | DrexTponu3 pacTBOPOB M PacCIlIaBOB. 29.12.

32 10.01.

33 | IlonsTre o koppo3un MeTamuioB. CIocoOBI 3aIIUTHI OT KOPPO3UHU 12.01.

34 | O630p METAJJIOB TJIABHBIX MOATPyNI (A-TPyIi) MepUOANICCKOM 17.01.
CHCTEMbI XUMHUYECKHX JIEMEHTOB

35 | O630p MetaminoB moOouHbIX moarpyn (b-rpymi) 19.01.
MEPHOMYECKON CHCTEMbI XUMUYECKUX JICMEHTOB (MEIlb, IIMHK,
Kene30)

36 | XapakTepucTHKa MeIX U IIMHKA B CPAaBHEHUH 24.01.

37 | TutaH u Xpom. 26.01.

38 | XKeneso, HUKEND, IIATHHA. 31.01.

39 OKCHIBI M THIPOKCHUIBI METAJLIIOB 02.02.

40 07.02.
CrinaBbl METAIJIOB.

41 09.02.
Pemenne pacueTHbIX 3a1a4 1o Teme: «PacueTsl mo
XUMUYECKUM YPABHEHUSM, CBSI3aHHBIE C MACCOBOM A0J1ei
BBIX0/1a MPOAYKTA PEAKIIMH OT TCOPETUICCKU BO3MOKHOT 0.

42 14.02.

IIpakT. padoTa: « Penienue s3xkcnepuMeHTalIbHBIX 3a]1a4 110
TeMe MeTayuiely




43 16.02.
O06001IeHNe N3YIEHHOT 0 MaTepraa mo Teme: «MeTajibly.
44 21.02.
Koumponvnasa paboma Ne3 no meme: «Memannvy.
45 | O630p cBOICTB HEMETAIOB. OKUCIUTETHHO- 23.02.
BOCCTAaHOBUTEIIbHBIC CBOMCTBA THITUYHBIX HEMETAJLUIOB
46 | CTpoeHue 1 CBOICTBA MPOCTHIX BEIIECTB — HEMETAJIOB. 28.02.
47 OKcHapl HEMETAIIOB. 01.03.
48 | Kucnopojconepskamniie KIUCIOTHI. 06.03.
49 | OKHCIIUTENbHBIE CBOWCTBA a30THOW W CEPHOM KHCIIOT. 09.03.
50 | BomopomHbie coeuHEHUsT HEMETAJIOB. 13.03.
51 | Pemenue kaueCTBEHHBIX M PACUETHBIX 33]a4, CXEM 15.03.
MIPEBPAIICHUH.
52 | Koumponsnasa paooma Ne4 no meme: «Hememannviy. 20.03.
53 | I'eHernueckas CBsI3b HEOPTAHMYECKUX U OPTaHUYECKUX BEIIECTB. 22.03.
54 | IlpaxT. paGota Ne3 penieHue SKCIEPUMEHTAIBHBIX 33/1a4 110 03.04.
TeMe:
« Hemerayubi»
55 | IIpuHIMITBI XUMHYECKOT O TPOU3BOACTBA. [Ipon3BoaCTBO CepHOI 05.04.
KHCJIOTHI.
56 | XUMHKO-TEXHOJOTHYECKHUE MPUHITUIIBI POMBIIIUICHHOTO 10.04.
nojy4eHus: MetaioB. [Tpon3BoncTBO YyryHa.
57 | IIpon3BOICTBO CTaNH. 12.04.
58 |IlpaBuna Tb. Pemenne »SKCHEpUMEHTANbHBIX 3agad IO 17.04.
HEOpPraHWYEeCKOM XHUMHUHU. Pacno3HaBaHME€ HEOPTraHMYECKUX
BEIIIECTB.
59 | Pemenue OSKCIepUMEHTAIBHBIX 3aJad 110 HEOPTraHWYECKOM 19.04.
xuMuu.  OcymiecTBICHHE  TPEBpAIleHHH  HEOPTaHUYEeCKUX
BEIIIECTB.
60 |IlpaBmma Tb. Pemenne -SKCHEpUMEHTANBHBIX 3agad 110 24.04.
opranu4eckoi xumuu. PacriosHaBanue OpraHM4eCKUX BEILECTB.
61 |Ilpauna Tb. Pemenne SKCIEpUMEHTAIBHBIX 3adad 110 26.04.
OpPraHU4eCKOM  XHMMHH. OcymiecTBieHne  IpEeBpaleHUN
OpraHMYeCKUX BEIIECTB.
62 | [lomydyenue, coOupaHue U pacro3HaBaHUE Ta30B. 02.05.
63 | ['eneTnueckas CBs3b HEOPraHUYECKUX U OPTaHUYECKUX BEIECTB 04.05.
64 | O6oOuIeHNE M CUCTeMaTH3aIHsI 3HAHUH 110 TeMaM «MeTamis» u 08.05.

«HemeTamie»




65 | KourponpHas padora Ne 5 mo Teme 15.05.
66 | Xumus B ObITY. 17.05.
67 | XuMudeckas IpOMBIIIJICHHOCTh U OKPYXalolas cpeia. 22.05.
68 | OGoOmIeHHE N3YICHHOTO MaTepraia. PeIICHUE 3a/1a4 BCEX THUIIOB 24.05.




[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO
MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30OBATEJIbHOE 21.09.23 19:15 (MSK) Ceptudukat 1F79AA4ED64AD2EBG282F1F78C8239A7
YYPEXXAEHUE CPE[JHAS OBLLEOBPA30BATEJIbHAS LUKOJIA C. SJIETECT

UM.BABYH-OOJIA V.A., OtoH Can6akaii bopucosHa, McnonHsiowmii 06s3aHHOCTU
AMpekTopa




