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IInanupyembie pe3yJabTaTbl 0CBOCHHA Y4eOHOI0 peaMera

JINYHOCTHBIE pe3yabTaThl IEMOHCTPUPYIOT:

1) poccuiickyio IpaKIaHCKYIO HWIEHTHYHOCTb, NAaTPUOTH3M, YBaXKEHHE K CBOEMY HAapo.y,
YyBCTBa OTBETCTBEHHOCTHU Ilepen PonmHOM, ropmoctu 3a cBOM Kpal, cBow Poauny, mpouuioe u
HACTOSIIIee MHOTOHAIIMOHAILHOTO Hapoaa Poccuu, yBaskeHue rocyaapCTBEHHBIX CUMBOJIOB (TepO,
¢unar, ruMH);

2) rpakJaHCKYIO MO3UIHUIO0 KaK AKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCUHCKOro 0OIIeCcTBa,
OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIC TMpaBa U OOS3aHHOCTH, VYBAXKAIOIIETO 3aKOH U
MIPABOIIOPSIIOK, 00JIaJAI0NIEr0 YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA, OCO3HAHHO MPUHUMAIOIIETO
TPaJIUIIMOHHBIC HAIMOHAIBHBIE M OOIICYETOBEUECKHEe TYMAaHUCTHYECKHE W JIEMOKPATHYECKUE
LEHHOCTH;

3) TOTOBHOCTb K cly:keHHI0 OTEUYeCTBY, €ro 3aluTe;

4) chopMUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAyKH W OOINECTBEHHOW IPAKTUKH, OCHOBAHHOTO HA JHANIOTe KYIbTyp, a TaKXKe
pa3nuuHbIX (HOpPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOEI0 MECTA B MOJHUKYITYPHOM MUDE;

5) chopMHpPOBAaHHOCTE OCHOB CAaMOpPa3BUTHS W CAMOBOCIIMTAHUS B COOTBETCTBHH C
OOIIeUeIOBEYECKUMHU LIEHHOCTSIMH M UJeallaMH  TIPaXXIaHCKOro OO0IIecTBa; TOTOBHOCTh U
CIIOCOOHOCTH K CAaMOCTOSITEITLHOM, TBOPYECKOM U OTBETCTBEHHOM JIEATEIIBHOCTH;

6) TOJEepaHTHOE CO3HAaHHE U TMOBEIACHHE B TOJUKYJIBTYPHOM MHpPE, TOTOBHOCTH U
CIIOCOOHOCTH BECTH JUAJIOT C JPYTUMU JIOABMH, JOCTHUTaTh B HEM B3aHMMOIIOHMMAHUS, HaXOJHUTh
o0mye 1enu M COTPYIHUYATh IS MX JOCTHIKEHHUS, CIIOCOOHOCTh MPOTHUBOCTOSITH HICOJIOTHUU
IKCTpeMH3Ma, HAMOHAIM3MA, KCeHO(POOWH, NUCKPUMHUHAIUM I10 COIUATBHBIM, PEITUTHO3HBIM,
PacoBbIM, HAIMOHAIBHBIM MPU3HAKAM U JPYTUM HETaTUBHBIM COLIUATIBHBIM SIBICHUSIM;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JICTHBMU MIIAJIIIETO BO3pPACTa, B3POCIBIMH B
00pa3oBaTenbHOM, OOIIECTBEHHO MOJIE3HOM, y4eOHO-HCCIeI0BaTENbCKOM, MPOCKTHOW U IPYTHX
BHJIAX JICSATCIBHOCTH,

8) HpaBCTBEHHOE CO3HAHWE U IIOBEJACHHE HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX
IIEHHOCTEH;

9) TOTOBHOCTHP M CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE CamMOOOpa3oOBaHUIO, Ha
MIPOTSHKESHUH BCEH JKU3HU; CO3HATEIIFHOE OTHOIIICHUE K HEMPEPHIBHOMY 00pa30BaHUIO KaK yYCIOBHIO
yCTenTHoM mpodeccnoHanbHOM U 00IIECTBEHHON AESITETbHOCTH;

10) acreTndeckoe OTHOIICHHE K MHPY, BKIIFOUAs CTETHKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOIIIECTBEHHBIX OTHOIICHHIA;

11) nmpuHsTHE W pealu3alui0 I[EHHOCTEH 370pOBOTO U Oe30macHOro oOpasza KU3HH,
MOTPEOHOCTH B (PU3UYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHITHUSX CIIOPTHBHO-030POBUTEIHHOM
JEeSTEIbHOCTHIO, HETIPUSATUE BPEIHBIX MPUBBIYCK: KypEHHUS, YIOTPEOICHUS alIKOTOJIsl, HAPKOTHKOB;

12) OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (U3UYECKOMY H
TICUXOJIOTHYECKOMY 370pPOBBIO, KaK COOCTBEHHOMY, TaK W JPYIHX JIIOJCH, YMEHHE OKa3bIBaTh
MEPBYIO MTOMOIITb;

13) oco3HaHHBIN BBIOOp Oynymie mpodeccuu U BO3MOXKHOCTEH peanu3aiii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB; OTHOIIEHUE K TPO(ECCHOHATBLHOM NEATENbHOCTH KaK BO3MOYKHOCTH y4acTHS B
PEIICHNH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIBHBIX TTPOOJIEM;

14) chopMHUPOBAHHOCTh HSKOJOTHYECKOTO MBIIUICHUS, MOHUMAHUS BIHUSHUS COLUATBHO-
YKOHOMHYECKUX TPOIIECCOB HA COCTOSHUE MTPUPOJTHOMN M COIUATBHON CPEeJIbl; MPUOOPETCHHE OIbITA
9KOJIOTO-HAMPaBICHHON AESITeTbHOCTH;

15) OTBEeTCTBEHHOE OTHOIICHHWE K CO3JIaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPHHSITHSI
LIEHHOCTEN CEMEWHOM KU3HMU.

MeTtanpeamMeTHbie pe3yJbTaThl:



1) yMeHue caMOCTOATEIBHO OINPEAEHATh LEIU JEATEIBHOCTH W COCTABJIATH IUIAHBI
NESTENbHOCTH;  CaMOCTOATENBHO  OCYIIECTBIATh,  KOHTPOJIMPOBaTb U KOPPEKTHPOBATH
JESITENIbHOCTD; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYPCHI /ISl JOCTUIKEHUS MOCTABJIEHHBIX LENEH U
peanu3aluy IUIaHOB JIeTeIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATETUH B PA3JINYHbIX CUTYalMsX;

2) yMeHHME MPOAYKTMBHO OOINAThCA W B3aMMOJEHCTBOBAaTH B IIPOLIECCE COBMECTHOM
JEsTeNbHOCTH, YYUTBIBATh MO3ULHUM APYIHMX YYACTHUKOB JESITEIbHOCTH, 3()(HEKTUBHO pa3peuatsb
KOH(JIUKTBI,

3) BiIageHME HaBBIKAMU I[I03HABATEJIBHOM, y4eOHO-MCCIIENOBATENbCKOM M IMPOEKTHOU
JeSTeIbHOCTH, HAaBBIKAMHU pa3pelieHus mpo0iaeM; cnocoOHOCTh U TOTOBHOCTh K CAMOCTOSATEIIbHOMY
MIOUCKY METOJIOB PEILICHHsI TPAKTUYECKUX 33134, IPUMEHEHHIO Pa3IMYHbIX METOA0B [TO3HAHNUS;

4) TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSTEIbHON WH(DOPMAIIMOHHO-TTIO3HABATEIHLHON
NEsTeIbHOCTH, BIIaJICHUE HABBIKAMH IOJIy4YEHHsI HEOOXOAUMOM MH(POPMALIUU U3 CIOBapel pa3HbIX
TUIIOB, YMEHUE OPHUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(OPMAIMH, KDUTHYECKH OLICHUBATh
U MHTEPIIPETUPOBATh UH(OPMALIHIO, TOJYyIAEMYIO U3 Pa3IMYHBIX HCTOYHUKOB;

5) yMeHHE HCIONB30BaTh CPEACTBa MH(POPMAIMOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUH
(nanee - MKT) B pemieHMM KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U OpPraHM3ALMOHHBIX 3a/ad C
coOmoieHrneM TpeOOBaHN SPrOHOMUKH, TEXHUKHA O€301acHOCTH, TUTHEHBI, pecypcocOepekeHus,
IIPABOBBIX U ITUYECKHX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acCHOCTH;

6) yMEeHHE OnpeneNniaTh Ha3HaueHHe U (PYHKIUHU Pa3IMYHBIX COIMATBHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLIEHUBATh U MPUHUMATh PEILEHUs, ONPEACAIONINE CTPATETUIO
MOBE/ICHHUS, C YIETOM I'PaXK/1aHCKUX U HPABCTBEHHBIX LIEHHOCTEH;

8) Bi1asieHue SI3bIKOBBIMU CPEICTBAMU - YMEHHUE SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUKY
3peHus, UCIOJIb30BaTh aIEKBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BajieHne HaBBIKAMU TI03HABATEJILHONW pe(ICKCHH KaK OCO3HAHMS COBEpIIAEMbIX JIeHCTBUI
U MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWI, IPaHUIl CBOErO 3HAHUSA U HE3HAHUS,
HOBBIX [TO3HABATEJIbHBIX 33/1a4 U CPEACTB UX JOCTHIKEHHUS.

IIpexmeTHbIE pe3yibTAThI:

1) copMUpOBaHHOCTH MPEACTABICHUM O MECT€ XMMHU B COBPEMEHHOW HAay4YHOM KapTHHE
MUpa; TOHMMaHuE POJM XUMUU B (POPMHPOBAHUHM Kpyrozopa M (yHKIIMOHAIBHOW TPaMOTHOCTH
YesioBeKa JJIsl PEeleHUs] IPaKTUUECKUX 3aay;

2) BIaJeHUE OCHOBOMOJATAIOIIMMU XUMHUYECKHUMH TOHSTHUSIMH, TEOPUSMHU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHNE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

3) BnaJieHHEe OCHOBHBIMH METOJaMH HAYYHOTO I[IO3HAHUS, HCIOJIb3YEeMbIMU B XUMHH:
Ha0Jt0/IeHue, ONMCaHUe, U3MEPEHUE, SKCIIEPUMEHT; YMEHUE 00padaThiBaTh, OOBACHATH PE3YyIbTAThI
IIPOBE/IEHHBIX OINBITOB M JeNaTh BBIBOJBI; TOTOBHOCTh U CIIOCOOHOCTb HPHUMEHSATh METO[IbI
MO3HAHUS MPU PELIEHUH MPAKTUYECKUX 3a]1aY;

4) chopMHUPOBAaHHOCTh YMEHUS JaBaTh KOJUYECTBEHHbIE OLIEHKH U MPOBOJUTH PACUYEThI IO
XUMHUUYECKUM (pOopMyriaM U ypaBHEHUSIM;

5) BnajsieHue npaBuJIaMi TEXHUKH O€30MaCHOCTH MPU UCTIONIb30BaHUM XMMUYECKHUX BEILECTB;

6) chopMHPOBAaHHOCTh COOCTBEHHOM MO3MIIMU MO OTHOIICHHIO K XUMHYECKOH MH(opManuy,
II0JIy4a€MOM U3 pa3HbIX HCTOUYHUKOB;

Peammzanms Ilporpammel Bocnutanust (MoayJib «IlIkoabHBIH yPOK»)

- YCTAHOBJIEHHME JOBEPUTENIbHBIX OTHOIIEHUH MEXIy YYUTEIeM U €ro y4eHUKaMu,
CIMOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO YYalIUMHCA TpeOOBaHMN W MPOCKO yduTens,
NPUBJIICYEHUI0 HX BHHUMaHUs K 0OCyXJIaeMoil Ha ypoke HH(OpMalMM, aKTHUBU3ALUU HUX
[I03HABATEJIbHOM EATEIbHOCTH;

- moOyXKJeHHe NIKOJbHUKOB COONIOAaTh HAa YpPOKE OOLIENPUHSTHIE HOPMBI TMOBEIEHUS,
npaBuia OOIIEHHS CO CTapIIUMH (YYUTEISIMM) M CBEPCTHUKAMH (IIKOJIbHUKAMMU), MPHHLUIIBI
y4eOHOM TUCIUIUIMHBI U CAMOOPTraHU3aLINY;



- IMPUBJICYCHUC BHUMAHUSA IMKOJBHUKOB K INCHHOCTHOMY AaCIICKTY HM3Y4YaCMbIX Ha YpOKax
SIBJICHUH, OPTaHU3aIMs UX PabOTHI € TTOTy9aeMOM Ha YPOKE COIIMAILHO 3HAYMMOM WH(pOpMaIuei;

- HCIIOJIb30BAHHUE BOCIIMTATEIHHBIX BO3MOXKHOCTEH COJEpKaHUS YIEOHOTO MpeaMeTa yepes
JEMOHCTPALIMIO JETSIM TMPUMEPOB OTBETCTBEHHOTO, TPaKJAHCKOTO IOBEIEHUS, MPOSBICHUS
YeJIOBEKOIIOOUST M JJOOPOCEpIEeYHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIUX TEKCTOB ISl YTCHUS,
3a/1a4 JUIsl pelIeHUs, TPOOIEMHBIX CUTYallui it 00CYKIEHHS B Kiacce;

- IPUMEHEHHNE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOThI yHaIIMXCsl: HHTEICKTYaIbHbIX UTD,
JUIaKTHYECKOTO TeaTpa, TMCKYCCHI, IPyNIOBON paboThl; pabOThI B Mapax;

- BKJIIIOYEHUE B YPOK UT'POBBIX IIPOLIEAYD;

- opraHuzainus medcTBa MOTHUBUPOBAHHBIX M HPYAUPOBAHHBIX Yy4YalIMXCid Haa HX
HEYCIIEBAIOIIMMHU OJIHOKIACCHUKAMU;

- UHUIMUPOBAHUE U MOJJEPHKKA HCCIEA0BATEIbCKOM NESTEIBHOCTH UIKOJIBHUKOB B paMKax
pcai3aliui UMW UHIUBUAYAJIbHBIX U I'PYHIIIOBBIX UCCICIOBATCIILCKUX ITPOCKTOB.

Conep:xkanue y4eOHOT0 npeamera

10 kaacce
Beenenne (3u)

[Ipenmer  opranmueckoil  xumuu. CpaBHEHUE  OpPraHMYECKUX  COCIMHEHUH ¢
HeopranuueckuMu. IIpupoiHble, NCKYCCTBEHHBIE 1 CHHTETUYECKHE COCIUHEHNS.

Tema 1. Teopusi crpoeHust opranudeckux coexuuennii (5 u)

BanentHOCTE. XMMHYECKOE CTPOCHHME KAaK IOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJIE
COIVIACHO MX BAJIEHTHOCTH. OCHOBHBIE IOJIOKEHHSI TEOPUN XUMHUYECKOTO CTPOCHUSI OPraHUYECKUX
coenuHeHui. [IOHATHE O TOMOJIOTHH ¥ TOMOJIOIax, H30MEPHH U H30Mepax. XUMUYeCKHe (POpPMYIIbI
Y MOJICIIA MOJIEKYJI B OPraHUYECKOU XUMUHU.

Tema 2. Yri1eBoA0POAbI H HX NPHUPOAHBbIE HCTOYHUKH (16 u)

[Tpuponnbiii ra3. A 1 Kk a H bl. [Ipupoansiii ra3 kak TomauBo. ['omosnoruueckui psa,
M30MepUsl U HOMEHKJAaTypa ajKaHOB. XMMHMYECKHE CBOICTBa aJlkaHOB (Ha NpUMeEpe MeTaHa U
JTaHa): TOPEHUE, 3aMelleHUe, Pa3IoKEeHUe U AeruaprupoBanue. [IlpuMeHeHne ajakaHOB HAa OCHOBE
CBOMCTB.

A nKeHBL 9TI/IJ'ICH, €To MOJIYYCHHUC (I[eFI/I,Z[pI/IpOBaHI/ICM OTaHa U I[el"I/II[paTaLII/IeI\/’I 3TaHOHa).
XUMHUYeCKHe CBOMCTBA ATHIICHA! rop€HuEC, KA4CCTBCHHBLIC PCAKIIMU, TUAPATAIHA, [TOJIMMEPHU3alIs.
HOHI/IBTI/IHGH, €ro CBOMCTBA U MMPUMCHCHHUC. HpI/IMCHeHI/IC 3TUJICHA HA OCHOBE CBOMCTB.

AnkanueHB UKaYy4yK H. [loaTue o0 ankaaneHax Kak yriaeBojopoaax ¢ IByMs JIBOWHBIMU
CBS3sIMH. XUMHYECKHE CBOMCTBa OyTaaueHa-1,3 u mu3ompeHa: oOeciBeurBaHHEe OPOMHON BOIBI U
noJIMMepu3anus B kayuyku. Pe3una.

A 1 K ¥ H bl. AUIETUIEH, €ro MOJy4eHHe MUPOIU30M METaHa M KapOWIHBIM CIIOCOOOM.
XUMHYECKHE CBOMCTBA alleTHJICHA: TOpeHue, oOeclBeUMBaHHE OPOMHOW BOJbI, MPUCOEIUHEHUE
XJIOpOBOJIOpOa U ruaparTauus. [ I[pumMeHenue anerniieHa Ha OCHOBE CBOWCTB.

b e 1 3 0 1. [Tonydyenune O6eH307a U3 TeKcaHa U alleTHIIeHa. XUMUYECKHe CBOMCTBa OeH30a:
ropeHue, raloreHupoBanre, HuUTpoBaHue. [Ipumenenne 6eH3051a Ha OCHOBE CBOMCTB.

H e ¢ T b. CocraB u nepepaborka Hedptu. Hedremponykrel. bensun u mnonstue o0
OKTAHOBOM YHCIIE.

JemoncTpanuu. ['openne aunermwneHa. OTHOLIEHHWE STWIEHA, aleTWIeHa M OeH3oma K
pacTBopy nepmanranara kaiaus. [lonyueHue sTHiIeHa peakiuei 1eruapaTaluy 3TaHoua, alleTUIeHa
KapOuaHbIM criocoOoMm. PasznoxkeHue kaydyyka TpU HarpeBaHWU, UCIBITAHUE TPOAYKTOB
pas3ioXeHus Ha HenpeaeabHOoCTh. Komtekius o0pa3noB HeTH U HeYTEnpoIyKTOB.

4



JlabopaTopusblie onbiTbl. 1. OnpeneneHue  JIEMEHTHOTO  COCTaBa  OPraHMUYECKUX
coeMHEeHHI 2 M3roToBieHne MOJenel MOJIEKYJ yIiieBoopoaoB. 3 OOHapyKeHHe HEmpeaeabHbIX
coequHEeHMH B *)uakux Hedrenpomykrax. 4. [lomyuenue u cBoiicTBa anermieHa. 5. O3HakoOMIICHHE
c xoyuekiueit «HedTh u mpoayKThl ee mepepadboTKm.

Tema 3. Kuciaopoacogep:xamme OpraHudecKue CoeJMHeHUs W HMX TPUPOJAHBbIE
ucrouHuku (19 u)

EAMHCTBO XMMHYECKOW OpraHM3alliy >KUBBIX OPraHU3MOB. XHUMHUYECKUHA COCTaB MKHUBBIX
OpPraHHU3MOB.

C o u p 1 b llonyuenue sTaHona OpOXKEHHEM TIJIIOKO3bl M TUApaTalUeil 3TUIICHA.
I'mapokcwiibHas rpynna kak ¢pyHkunoHanbHas. [IpeacraBieHne o BOZOpoAHOM cBsI3U. XUMHUUECKUE
CBOWCTBa 3TaHOJA: TOpEHHE, B3aMMOJCHCTBHE C HATpUeM, OOpa3oBaHME MPOCTHIX U CIIOKHBIX
3GUpOB, OKHCICHHE B ajblaerui. IIpuMeHeHHe 3TaHOJIAa Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €ro
MOCIEACTBUS U mpenynpexaeHue. IloHaTue o mpenenbHbIX MHOTOATOMHBIX CIUpTax. luuepuH
KaK IPEJCTaBUTEIb MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakuys HA MHOIOATOMHBIE CIIHPTBHI.
[IpuMeHeHue riunepuHa.

@ e H o 1. [Tonyuyenue heHoa KOKCOBAaHUEM KaMEHHOTO YIiisi. B3auMHoOe BiIMsiHEE aTOMOB B
MoJIeKysie (heHoJIa: B3aHMMOJACHCTBHE C THAPOKCUIAOM HATPUS M a30THOW KuciIoTou. [IpuMeHneHue
(deHona Ha OCHOBE CBOMCTB.

Ans A €T U O Bl HonyquI/Ie AIBACTUAOB OKHUCICHUEM COOTBCTCTBYHOIIUX CIIUPTOB.
XHWMHUYECKHE CBOMCTBA ajlbACTHUIOB: OKHCIICHHUC B COOTBCTCTBYIOIIYIO KUCJIOTY U BOCCTAHOBJICHHC
B COOTBGTCTBYIOHlPII;’I CIINPT. HpI/IMeHeHI/Ie Q)opMaan[emzLa M a1eTajabJeruja Ha OCHOBE CBOMCTB.

KapOoHOBBI €K HCITOTBL [lomydeHne kapOOHOBBIX KHCIOT OKACIICHHEM aJIbJICTHIOB.
XUMHUYECKUE CBOMCTBA YKCYCHOM KHUCIIOTHI: OOIME CBOMCTBA ¢ HEOPTaHUYECKUMHU KUCIOTAMU H
peakuus stepudukanuu. [I[puMeHeHne yKCyCHOW KUCIOTHI Ha OCHOBE CBOMCTB. Briciiue KupHBIC
KHUCJIOThI Ha IPUMEPE NAIbMUTUHOBOUN U CT€apUHOBOIL.

Cnoxubled dupbluxiup bl [lonydenue cinoxHbIX 3QUpPOB peakuuen yTepudukanum.
Crnoxnbie 2¢upsl B npupojie, ux 3HaueHue. [I[puMeHeHne cloKHbIX 3()UPOB Ha OCHOBE CBOMCTB.
Kupsl kak cnoxHble 3(uUpbl. XUMHUYECKHE CBOWCTBA JKMPOB: TUAPOIHM3 (OMBUICHHE) U
THAPUPOBAHUE KUAKUX KUPOB. [[prMeHeHne ®upoB Ha OCHOBE CBOMCTB.

Y raeBo sl YIIeBOJbl, 3HAUEHUE YIIIEBOJIOB B KUBOM MPHUPOAE U B KU3HU YETIOBEKA.

['mroKk03a - BEmIecTBO C IBOMCTBEHHON (PYHKITMEH - aIbACTUIOCTUPT. XUMHUECKHE CBOMCTBA
TJIIOKO3BI:  OKUCJIEHHE B TIIOKOHOBYIO KHCIOTY, BOCCTAaHOBIIEHHE B copOUT, OpokeHue
(MoOJIOYHOKHCIIOE U cUpTOBOE). [I[prMeHeHne TII0K03bI HA OCHOBE CBOMCTB.

JemoncTpanuu. OkucieHue crnupra B anpaeruy. KadecTBeHHas  peakuuss Ha
MHOToatoMHble crnupThl. Komneknus «KaMeHHBIM yroinb W MPOAYKTHI €ro MepepadOTK.
KauectBennsle peakuuu Ha ¢eHon. Peakius «cepeOpsHOro 3epkana» ajlbJerui0B U TIIIOKO3BI.
OxucrneHne aiabJAEeTUAOB U TIIOKO3bI B KHCIOTHI ¢ momotibio ruapokcuna menu (II). Tlomyuenue
YKCYCHO-3TUJI0BOTO 3¢upa. KauecTBeHHas peakiyst Ha Kpaxmal.

JlabopaTopusbie omnbIThl. 5 CBolicTBa ATWIOBOTO crnupTa. 6, 7 CBoicTBa TIIHIIEpUHA,
dopmanpaeruaa. 8 CBocTBa YKCYCHOM KHCIOTHL 9 cBoiicTBa kupoB. 10 CpaBHEeHHE CBOWCTB
pPacTBOPOB MbLIA U CTUpabHOTO mopotika. 11, 12 CpolicTBa TOK03bI, KpaxMana.

Tema 4. A3oTcoaep:xaniue coeJUHEHNS U UX HAXO0XK/IeHHE B :KUBO nmpupoae (9 u)

A M u H bl [lonstue 06 amunax. IlomydeHue apomaTHuecKkoro aMuHa - aHWIMHA - W3
HUTpOOEH3071a. AHWIMH KaK OpraHM4Yeckoe OCHOBaHHE. B3anMHoe BIMsSHUE aTOMOB B MOJIEKYJe



aHWIMHA: ociabJeHre OCHOBHBIX CBOWMCTB W B3aMMOJIEHCTBUE ¢ OpomHOUN Bojoii. [IpuMeHeHue
AQHWJIMHA HA OCHOBE CBOWCTB.

AMUHOKUC IO T BL [lonyueHre aMMHOKUCIIOT U3 KapOOHOBBIX KUCIIOT ¥ M'MIPOJIU30M
0enxoB. XWMHYECKHE CBOWCTBA AMHHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHX COCIMHEHUI:
B3aMMOJICHCTBHE CO ILEJIO0YaMH, KHCIOTaMH U JPYr € JAPYroM (peakiusi MOJUKOHICHCALUN).
IlentuaHas cBsA3b U nonunenTuAsl. [IpumMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

b e n x u. [lomyuenue GenkoB peakuuel MONUKOHIEHCAIIMM aMHHOKUCIOT. [lepBuuHas,
BTOPUYHAS W TPETHUYHAS CTPYKTYpbl OenkoB. XHMMHUYECKHE CBOICTBa OEIKOB: TOpEHHE,
JeHaTypalus, TUIPOIN3 U [IBETHbIE peakinu. buoxumuueckue GyHKIUN OEIKOB.

I'eneTnueckas cBA3b MECXKAY KilaCCaMH OPraHu4€CKux COCHHHeHHﬁ.

HyxnennoBbie KUCIOTH. CHHTE3 HYKJIIEMHOBBIX KUCIIOT B KJIETKE U3 HYKJICOTHIOB. OOmuii
miaH crpoenust Hykieotunaa. CpaBaenne ctpoenus u Gpynkmuii PHK n JIHK. Ponb HykimenHOBBIX
KHCIIOT B XPaHCHWU W Tiepefade HacleAcTBeHHON uHpopmammu. [loHATHE O OMOTEXHOJOTHH U
TEHHOW UH)KEHEPUHU.

JdemoncTpanuu. B3aumosieiicTBue aMMuaka M aHWIIMHA C COJSIHOM KHCIIOTOW. Peakius
aHWIMHA ¢ OpoMHONM BOMOH. JloKa3aTrenbCTBO HaMW4Msl (PYHKIMOHAIBHBIX TPYII B pacTBOpPax
aMMHOKUCIIOT. PacTBOpeHue u ocaxeHue 0esnkoB. LIBeTHbIe peakiy OelKOB: KCAHTOIPOTEHHOBAs
u OuypetoBas. ['opeHue nTuubero nepa u mepctsiHod HUTH. Mogens monekyinsl JIHK. [lepexoast:
3TaHON  OTHJIEH STHJIECHIIHKONL  dtuienrmkonst meau (I1); aranon — sranans ~ dTaHOBas
KHCJIOTA.

JlaGopaTopHusle onbIThI. 13. CBolicTBa OETKOB.
IIpakTuyeckas padora Nel. Unentudukaius opraHMuecKux COeAMHEHUN.
Tema 5. Bruojloru4eckn aKTHBHbIE OPraHuYecKue coequHenust (4 u)

®epwmeHT b. OepMEHTH KaKk OUOJIOTHYECKUE KATAIM3aTOPHI OEIKOBON MPUPOJIBI.
Ocobennoctu (QyHKIMOHUPOBaHUS (epMEHTOB. Ponb (hepMEHTOB B JKHU3HENEATEIHHOCTH >KUBBIX
OpPraHu3MOB M HAPOJHOM XO35IMCTBE.

B urtawMmu n b [lonarue o Burammuax. HapyiueHusi, CBSI3aHHbIE C BUTaMUHAMU:
ABUTAaMHMHO3bl, THUINOBUTAMUHO3bl M THUIEPBUTAMUHO3bl. Butammn C Kak mnpeacTaBUTENb
BOJIOPACTBOPUMBIX BUTAMHUHOB ¥ BUTAMUH A KaK MPEICTaBUTEIb )KUPOPACTBOPUMBIX BUTAMHHOB.

I' 0 p M 0 H bI. [IOHSATHE O TOPMOHAX KaK T'yMOPaJIbHBIX PErylsaTOpax *XKU3HEAEATEIbHOCTH
KUBBIX OpraHu3MoB. VHCYIWH W aJpeHaTMH KaK NpPeICTaBUTENM TOpPMOHOB. I[Ipodumaktuka
caxapHoro auadera.

JlexapcTB a. JlekapcTBeHHass XUMHS: OT MATPOXUMHMH 10 XUMHOTEpAUH. ACIUPHUH.
AnTuObuoTMKM Wu  gucbaktepuo3. Hapkorumueckme BemectBa. Hapkomanus, 0Oopbba u
npoUIIaKTUKA.

JlemoHncTpanuu. Pa3nokeHne TepoKcHIa BOJOpPOJA KaTala3ol CBIPOro Msica M CBIPOTO
kaptodens. CMC, conepxkammx »H3uMBL. Vcneitanue cpeasl pactBopa CMC uHAMKATOpPHOMN
Oymaroii.

nadopatopHble onbIThbl. 14.3HakoMcTBO ¢ oOpa3laMu  IpernapaToB JOMallHEH,
n1a00opaTOpHOI U aBTOMOOMIIBHOM aNTeuKH.

Tema 6. UckyccTBeHHbIE U CHHTETHYECKHE MoJuMepbI (7 u)



NMckyccTBeHHB € MOJHUM e p bl. [lonyyeHne HCKYCCTBEHHBIX MOJIMMEPOB, KaK
MPOAYKTOB XHUMHYECKOH MOAU(UKALKUKA TPUPOJHOTO TOIMMEPHOro Chipbs. lcKkyccTBeHHbIE
BOJIOKHA (alleTaTHBIN MIEJK, BUCKO3a), UX CBONCTBA U IPUMEHEHUE.

CuHTEeTHUYECKHUE NMOJUMEDP bl. [lonydeHHe CUHTETUYECKUX NOJUMEPOB
peakuMsMU  T[OJIMMEpU3alui ¥ NoJuKoHJeHcanuu. CTpyKTypa IOJMMEpPOB JIMHEHHas,
pa3BeTBIEHHAs W IPOCTpaHCTBEHHasd. [IpeacTaBUTENM CUHTETMUYECKHX IUIACTMACC: IOJIMATHIIEH
HU3KOTO U BBICOKOI'O JIaBJIEHHUS, MOJMIPONMIEH U MOJUBUHIWIXJIOpUA. CHHTETUYECKHE BOJIOKHA!
JIaBCaH, HUTPOH U KaIlpOH.

I[CMOHCTpaIII/II/I. KOJ'IJ'ICKHI/DI iacTtmMacc 1u I/IS,I[GJ'II/Iﬁ U3 HHUX. KOJ'IJ'IGKI_[I/II/I HCKYCCTBCHHBIX U
CHUHTETHYECKH BOJOKOH M M3AeIuil n3 HuX. Pacmo3HaBaHue BOJIOKOH.

JlaGopaTopHble onbIThl. 15. O3HakomiieHue ¢ oOpa3namu IUIACTMACC, BOJIOKOH M Kay4dyKOB.
IMpakTnyeckas padora Ne2. Pacrio3HaBaHue MacTMacCc U BOJIOKOH.

Tema 7. CucremaTu3anus U 00001IeHHEe 3HAHUI N0 KypCy opraHuyeckoii xumuu (7 u)

Pewmenne 3amay v ynpaxHeHU 110 KypCcy OpraHM4eCKOM XMMHH, ITOATOTOBKA, BBIIIOJHEHHE
Y aHaJIM3 UTOTOBOM KOHTPOJIBHOM paboThI.

TemaTnueckoe mianuposanue 10 kiace

NeNe KonunuectBo | U3 HUX

4acoB
o\ HaumenoBanue teMbl [P KP
1 Beenenmue 3 - -
2 Teopus cTpoeHUs OPraHUYECKUX COCIUHEHUN ) - -
3 VYrieBonopoibl U UX IPUPOJHBIE HCTOYHUKH 16 - 1
4 Kucnopoaconepxkamue opranuueckue coexuHeHus | 19 1 1

Y UX HAaX0XJECHUE B JKMUBOU MPUPOJIE

3) A3oTcoaepKae OpraHMYecKue COSAMHEHUS U ux | 9 - -
HAaXO’KJICHUE B KUBOU IIPUPOJE

6 buonoruuecku AKTUBHbIE opranuveckue | 4 - -
COEIMHEHUS

7 HckyccTBEeHHBIE M CHHTETUYECKHE OpraHudeckue | / 1 -
COEIMHEHUS

8 Cucrematuzanus ¥ 0000I1IeHHEe 3HAHUN 1O Kypcy | 7 - 1

OPraHNYEeCKON XUMHH

Hroro 70 2 3

Conep:xkanue y4e0HOro npeamera
11 knace




1.Ctpoenune atoma (8 yacoB)

Hayunbple MeToAbl MO3HAHUS BEUIECTB M XMMHMUYECKUX sBIeHUH. Ponb sKkcrepumeHTa u

TEOpUHU B XUMHUU. MoJiennpoBaHie XUMHUYECKHUX IIPOLIECCOB.

Atom. WM3zotomel. AtomHble opbOutamu. S-, p-, O- sgementsl. OCOOEHHOCTH CTPOEHHUS
AJIEKTPOHHBIX ~ O0OJIOYEK AaTOMOB TMEpPEXOAHBIX JJIEMEHTOB. llepuoguueckuii 3akoH U
[IEpUOAMYECKas CUCTEMA XUMUYECKUX di1eMeHToB [I.11.Menneneesa.

2.Ctpoenue Bemnectna (21 yac)

Xumuyeckasi cBsizb. KoBaneHTHasi CBsi3b, €€ Pa3HOBUJHOCTU M MEXaHU3MBI OOpa30OBaHMS.
DNeKTpoOTpULAaTeIbHOCTh. CTENEHh OKUCICHUS! U BAJIEHTHOCTh XMMHUUYECKHUX 3JIeMEeHTOB. MoHHas
cBs13b. KaTnoHbl M aHnOHblL. MeTtannunueckas ¢Bsi3b. BogopoiHas CBA3b.

BemectBo. KauecTBeHHBII M KOJIMYECTBEHHBIM COCTAaB  BelleCcTBA. BemiecTsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIpHOTO cTpoenus. Kpucrtamnmueckue pemeTkd. [IpuyamHbl
MHOTOOOpAa3usi BEIISCTB: H30MEPHsS, TOMOJIOTHS, QIOTPONHS. SIBIEHUS, MPOUCXOISAIINE TpPU
pPacTBOPEHUH BEIIECTB — pPa3pyILICHHE KPUCTAIIUYECKOW pemeTku, Auddy3us, AUCCOIHAINS,
ruaparanus. TersioBble SBJIEHUS TMPU pacTBOpeHHH. YucCThie BemiecTBa W cMecH. VICTHHHBIE
pactBopsl. PacTBopenue kak pusnko-xumudeckuii nporecc. CriocoObl BEIpaKEHUST KOHIICHTPAIUH
pacTBOPOB: MaccoBas JIOJsl PaCTBOPEHHOIO BemiecTBa. Jluccoumaiusi 3J€KTPOJUTOB B BOJHBIX
pactBopax. CuiibHBIE U CJ1a0bIe SJIEKTPOIUTHL. 30J1, T€IH, TOHITHE O KOJUIOUIaX

3. Xumuueckue peakuuu(16 yacos)

Knaccudukanus XUMUYECKHMX peakluii B HEOPraHMYeCKOW M OpPraHWYeCKOW XHMHHU.
Peakuust nvonHoro oomMeHa B BOAHbIX pacTBopax. Cpena BOJHBIX pacTBOPOB: KUCIasA, HEUTpaJIbHAas,
mienouHass. Bogoponnbiii  mokasarens (pH) pactBopa. OKHUCIUTENBbHO-BOCCTAHOBUTEIBHBIC
peakuuu. DIeKTPOIU3 pacTBOPOB U paciiaBoB. CKOPOCTh PEAKINH, €€ 3aBUCUMOCTb OT Pa3IN4HbIX
dakropoB. Karann3.O0paTUMOCTh XUMUYECKHUX peakiuii. XUMHUYECKOE PAaBHOBECHUE U CIIOCOOBI €T
CMeEILIeHUs

4.BemecTBa u ux cBoiicrea.(14 yacon)

KHaCCH(bHKaHHH HEOPTaHNYCCKUX COE€MMHEHNM. XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOpPTaHNYCCKUX COCIUHEHMH.

Mertamipl. DIEKTPOXUMHUYECKUN Psifl HAPsDKeHUN MeTaimoB. O0Imume crnocoObl MoTydeHus
MeTaisoB. [loHsTHe 0 koppo3uu MetamioB. CriocoObl 3alIUTHI OT KOPPO3UH.

Hewmerannpl. OKHCINTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA TUITMYHBIX HeMeTa/u10B. O01mas
XapaKTEPUCTUKA MTOATPYIIIbI FAJIOTEHOB.

Knaccudukanus U HOMEHKIATypa OPraHUYECKUX COCTUHEHHI.XUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COEAMHEHHI. Teopusi CTpOCHHS OPraHMYECKHX COCIUHEHUHU.
YraepoaHsiidi ckener.pagukaibl. OyHKIIMOHAIBHBIE TPYIIBL. [ OMOJOrMYECKU psifl, TOMOJIOTH.
CrpyktypHass uzomepusi. THUIBI XMMHUUYECKHUX CBSI3€M B MOJIEKYJaX OPraHUYECKUX COCIMHEHUU.
YriaeBogopoapl:  aJKaHbl, AJKEeHbl W JHMEHBI, AJIKWHBI, apeHbl. [IpUpoaHBIE HCTOYHMKHU
YII€BOAOPOAOB : HedTh U MpUPOAHBIA ra3., Kucimoponcomepkaiiue coeIMHEHUS: OAHO — U
MHOTOQTOMHBIE CIUPTHI, (PEHON, anbJAETHAbI, OJHOOCHOBHBIE KapOOHOBBIE KHUCIIOTBI, CIOKHBIC
3(hUpBI, KUPBI , YIJIEBOIBI. A30TCOJEp)KAIINE COCIUHECHHS: aMHUHBI, aMUHOKHUCIOTBI, OCIKH.
[Tonumepsl: macTMaccel, KaydyyKHd, BOJIOKHA

5. [loBTOpeHue, 06061menne. Xumus u ;ku3Hb(11 yacon)



DKcriepuMeHTalbHbIe OCHOBBI XuMMHH. IlpaBuia Oe3omacHOCTH MpH padoTe € EAKUMH,
TrOPIOYMMHM M TOKCHYHBIMM BenlecTBamu. lIpoBeneHMe XHMMHUYECKHMX peaklMi B pacTBOpax.
[IpoBeneHNEe XMMHUUYECKUX PEAKUUK IpU HarpeBaHUU. KadyeCcTBEHHBIN M KOJIMYECTBEHHBIM aHAJIU3
BeniectB. Ompenenenune xapakrepa cpenpl. Mupmkaropsl. KauecTBeHHbIE peakuuu  Ha
HEOPraHWYECKHE BEUIECTBA U MOHBI, OTACIIBHBIE KJIACCHI OPraHUYECKUX COCIUHEHU.

XuMmusi U Ku3Hb. XHMHS W 370poBbe. JlekapcTBa, ¢epMEHThI, BUTAaMHUHBI, TOPMOHBI,
MUHEpalbHbIC BOJIBL. [IpoOaembl, CBSI3aHHBIC ¢ MPUMEHEHUEM JICKAPCTBEHHBIX MPEnapaToB. XUMUS
u numa. KanopuitHOCTh KUPOB, OEITKOB M YIIIEBOJOB. XUMHsI B TIOBCETHEBHOM XM3HU. Motoiye u
gucTsmue cpeactpa. [IpaBuna 6e3onacHol pabOTHI CO CpecTBaMU OBITOBON XUMUU . XHUMHUYECKUE
BEIIECTBA KaK CTPOUTEIbHBIE W TIOJACIOYHBIE MaTepualibl. BelmecTBa, HCIONb3yeMbIE B
noyurpaduu, )KUBOMUCH, CKYIBITYpe, apxutekrype. OOmue npeacTaBieHuss 0 MPOMBIIIICHHBIX
croco0ax  IMOJy4YeHUs XUMHUYECKUX BEIIECTB (Ha MpHUMeEpe INPOM3BOJICTBA CEPHOW KHCIIOTHI).

XHWMHUYECKOE 3arpsi3HEHUE OKpPY)KAIOIIEH Cpelbl M €ro IOCIEACTBUS. bpIToBas XuMMuecKas
I'PaMOTHOCTh

TemaTnueckoe njaannposanue 11 kaacc

Ne KoauuyecTBo | U3 HuX

HaumeHnoBaHue TeMbl
n/n 4acoB 1P KP
1 Crpoenue aToma. 8 - -
2 CTpoeHue BellecTBa. 21 1 1
3 XHUMHYECKUE PEaKITUU 16 1 1
4 BertectBa 1 ux cBoiicTsa 14 2 2
5 [ToBTOpEHwUe, 0GoGmenne | 11 } il

WU3y4EHHOTO Marepuana. XUMHSI H

SKU3HbB.

Hroro: 70 4 4




