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I'. HoBokyii0bIeBCK



1. IHosicHUuTeEIbHASA 3aNIMCKA

PaGouas mporpamma snektuBHOTO Kypca «lIpakTukym mo xmmum» ans 11 kmaccos
pa3paboTaHa Ha OCHOBE IIPUMEPHOI MPOrpaMMBbl CPETHETO OOIIETO

o0Opa3oBaHMs U B COOTBETCTBHH ¢ DeiepalibHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM CPEIHEro 00IIero 0opa3oBaHusl.

XUMUYECKHI TPAKTUKYM JIOTIOJHSET CoJIepKaHue yueOHOro rmpeiMera

«XUMHUS» U TIO3BOJISIET Peain30BaTh Haubojee CloKHbIe TPeOOBaHUS MTPEIMETHBIM
pe3ylibTaTaM OCBOEHUS YIIyOJIEHHOTO Kypca XUMHUH:

1) chopMHpPOBaHHOCTH MPEACTABICHUI O MECTe XMMHUU B COBPEMEHHOW HAYYHOH KapTHUHE
MHUpa; TTOHUMaHUE POJM XHUMHUU B (POPMUPOBAHWUU KpPyro3opa M (pyHKIHOHAIBHON TPaMOTHOCTH
YeJIOBEKa /ISl pEUICHUs TPAKTUYECKUX 3a/1a4;

2) BIIaJicHHE OCHOBHBIMU METOaMHU HAYYHOTO TO3HAHUS, HCIIOIb3yEMbIMH B

XUMHH: HaOIMIOJeHNe, OIKCAaHUuE, HW3MEpPEeHHEe, OSKCIEPUMEHT; yMEHHE 00pabaThIBaTh,
OOBSICHATh PE3yIbTaThl MPOBEIEHHBIX OMBITOB U JAENaTh BBIBOJBI, TOTOBHOCTh U CIOCOOHOCTH
MIPUMEHATHh METO/bI TIO3HAHUS IIPU PEIICHUH MPAKTUYECKUX 3a7a4;

3) BiIajcHHWE NpPaBUIAMH TEXHUKH OE30MaCHOCTH MPHU HCIOJIb30BAHUU XHUMHYECKUX
BEILIECTB;

4) chopMHUPOBAHHOCTH COOCTBEHHOM MO3UITMH 1O OTHOIIEHUIO K XUMHUYECKO# HH(OpMAITHH,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB;

5) chopMHPOBAHHOCTH YMEHHI MCCIIEIOBATh CBOMCTBA OPraHUYECKHX BEIIECTB, OOBSICHATD
3aKOHOMEPHOCTH IIPOTEKAaHUS XUMHMYECKUX PpEaKLUHUM, NIPOTHO3UPOBATH BO3MOXKHOCTH UX
OCYILIECTBIICHUS;

6) BiameHWE YMEHHUSAMH BBIJBHraTh THUIIOTE3bl Ha OCHOBE 3HAHHH O COCTaBEe, CTPOCHHH
BEIIIECTBA M OCHOBHBIX XMMHUYECKHX 3aKOHAX, MPOBEPITh UX HKCIEPUMEHTAIBHO, (HOPMYIUPYS
LIE€Ib UCCIIEA0BAHUS;

7) BIajeHHE METOJAaMH CaMOCTOSTEIBHOTO IUTAHUPOBAHHMS W TPOBEACHUS XHUMHYECKUX
AKCIIEPUMEHTOB C COOMIOJCHHEM IMpaBWil Oe30MacHOi paboThl C BelIeCTBAMH W JIaOOpaTOPHBIM
obopynoBanueM; cPOPMUPOBAHHOCTh YMEHHH OINHCAaHWs, aHaIN3a M OICHKU JIOCTOBEPHOCTHU
MTOJIYYEHHOT'O PE3yJIbTATa;

8) chopMHUPOBAHHOCTH YMEHHIA MPOTHO3UPOBATh, AHATM3HUPOBATh W OICHUBATH C MO3MIIHI
IKOJIOTHUECKON 0e30MacHOCTH TOCHEACTBUS OBITOBOM U TPOU3BOJCTBEHHOW AESITEITHbHOCTH

YeloBeKa, CBA3aHHOM C MepepadO0TKOMN BEIIECTB.



9) chopMHPOBAHHOCTh HKOJOTHYECKOTO MBIIUICHUS M CHOCOOHOCTH YYHUTBIBATH M
OIICHUBAThH YKOJIOTHUECKUE TIOCIIEACTBHSI B Pa3HBIX cepax ACSITeIbHOCTH.

Benymass uaes Kypca: pa3BUTHE XMMHUYECKOM HayKH CIY>KUT HHTepecaM oOOIIecTBa,
MPU3BAHO YIAydllaTh >KU3Hb YEJIOBEKY M peuiaTb MpoOJIeMbl, CTOSALIME MEepell YEIOBEKOM H
YeIIOBEYECTBOM; CIICIOBATEIILHO, BEIIECTBA HY)KHO M3ydaTh, YTOOBI MPABHILHO M 0€30MaCHO HX
MIPUMEHSATbD.

[Iporpamma »eKTHUBHBIN Kypca «XMMHUYECKUN MPAKTUKYM MO OpraHu4YecKor xumuu» B 10-
M KJIacce CIOCOOCTBYET YIIIyOJEHHUIO M CUCTEMATH3aUMHU NMPAKTUYECKUX 3HAHUN 00y4aromuxcs 1Mo
OPraHNu4eCKON XUMHH.

Llesnn 3neKTUBHOTO Kypca:

1. pa3BuTHE TUYHOCTH O0YUAIOIIErOCs CPEACTBAMH JAaHHOTO Kypca;

2. dopMupoBaHUE MPEACTABICHUS O MECTE XUMUU B COBPEMEHHOM Hay4yHOU KapTHHE MHPA;
MMOHMMAHKUE POJIM XUMHHU B (POPMHUPOBAHUU KPyro3opa v (HyHKIIMOHAILHOW TPAMOTHOCTH YEIIOBEKA
JUTSL peIIeHUs] TPaKTUYECKUX 3a]1ay;

3. ofecrieyeHHe XHUMHUKO-DKOJIOTUYECKOTO 00pa3oBaHMs, pPa3BUTHE HIKOJIOTUYECKOM
KYJIbTYPbl 00YYaroMIMXCsl; PACKPBITUE POJIM XUMHUHM B MO3HAHUU MPUPOIBI U OOECIICUEHUU KU3HU
oOmiecTBa.

3ajauu 3JIEKTUBHOTO Kypca:

* CO3/IaTh YCJIOBUSA ISl pa3BUTHS WHTEJUICKTYAJIbHOW U MIPAKTUYECKON cdep NesaTeTbHOCTH,
MMO3HABATEIbHOW aKTUBHOCTH, CAMOCTOSTEIILHOCTH, aKKYPaTHOCTH, COOPAaHHOCTH, HACTOMYMBOCTH B
JOCTUKEHHH 1IeTTU Pa3BUBATh CHEIMATbHBIE YMEHUS U HABBIKK OOpAIleHHsI C BEI[ECTBAMU, HAYUHTh
BBHITIONTHATh HECJIOXHBIE HMCCIEA0BaHUs, COOM0Aasi MpaBuia MO TeXHUKE O€30MacHOCTH, pellaTh
pacyeTHbIC 3314l ¢ XUMUYECKUM M SKOJIOTUUECKUM COJIEpKAHUEM;

* pa3BUBaTh y OOYYAIOIIMXCS YMEHHUS HAOII0/IaTh, AHATTU3UPOBATh, CTABUTH LIETTU U 3a/1a4l
CBOEH JIeSITeIbHOCTH, IJIAHUPOBATH SKCIIEPUMEHT, JI€JIaTh BHIBOIBL;

* pa3BUBAaTh CAaMOCTOSITEILHOCTh U TBOPYECTBO MPU PEIICHUH MPAKTUYECKUX U PACUETHBIX
3a/1a4;

* pa3BUTh y4eOHYIO MOTHBAILlMI0O Ha BBIOOp Tpodeccuu, CBA3aHHONW C XUMHUYECKUMHU
3HaHUSIMHU.

2. I[lnannpyemMble pe3yabTaTbl 0CBOCHHS 3JIEKTHBHOI0 Kypca

2.1.  JIn4HOCTHBIE pE3yIbTATHI:

- copMHpPOBAaHHOCT, MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HAYKHU U OOIECTBEHHON MPAKTUKU;

- chOPMUPOBAHHOCTh OCHOB CaMOpPa3BUTHS M CAMOBOCIIMTAHUS B COOTBETCTBUU C

00111e9YeIOBeUEeCKIMMU IIEHHOCTSIMHU 1 UcaJIaMH TPaKIaHCKOTO



00I11eCTBa; TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSITEIIbHOM, TBOPYECKOW M OTBETCTBEHHOM
NEeATEIbHOCTH;

- HaBbIKM COTPYJHMYECTBA CO CBEPCTHHKAMM, B3pPOCIBIMM B 0Opa30BaTE/bHOW, y4eOHO-
HCCIIEIOBATEIBbCKOM, IPOEKTHON JEATEIIBHOCTH;

- TOTOBHOCTb M CHOCOOHOCTH K OOpa3oBaHUIO, B TOM YHCJIE CaMOOOpPa30BAHUIO;
CO3HATENbHOE OTHOIIEHHE K HENpPepbIBHOMY OOpa30BaHUIO KaK YCIOBUIO  YCIIEHIHOW
po¢eccHOHaIBLHON 1 O0IIECTBEHHOM 1€ TEIbHOCTH;

- DJCTETHMYECKOE OTHOIICHHE K MHUPY, BKIIOYass JCTETUKY HAYYHOIO M TEXHUYECKOIO
TBOPYECTBA;

- IPUHSTHE U pealIn3aluIo LIEHHOCTEH 310pOBOro U 0e30macHoro oopasa xKHU3HH;

- OCO3HaHHBIM BBIOOp Oyaymiell mpodeccun U BO3MOXKHOCTEH peaau3alMd COOCTBEHHBIX
JKU3HEHHBIX IUIAHOB;

- c(OPMHPOBAHHOCTh 3SKOJIOTUYECKOTO MBIIUICHUS, [OHMMAHUS BIMSHUSA COLIMAIbHO-

OKOHOMHUYCCKUX ITPOLECCCOB HAa COCTOAHHEC HpHpO,I[HOﬁ n COHH&HLHOﬁ CpCIbl.

2.2.  MeTtanpeaMeTHbIe pe3yJIbTATHI:

- yYMEHHE CaMOCTOSTEIbHO OINpEeNeNiaTh e JCSITeIbHOCTH M COCTaBISATHh IUIAHBI
NesTeNbHOCTH;

- CaMOCTOSATEIBHO OCYIIECTBIISATh, KOHTPOJIUPOBATh M KOPPEKTUPOBATH JESTEIHHOCTD;

- WCIIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI JUIS TOCTHIKCHHUS TOCTABJICHHBIX IIEJeH |
peanu3alyy IaHoB JeATebHOCTH;

- yMEHHE MpPOAYKTUBHO OOIIAThCS M B3aWMOJICHCTBOBAaTH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YUYUTHIBATh MO3ULUH JPYTUX YYaCTHUKOB JI€STEIbHOCTH;

- BJIaJieHHE HaBbIKaMH [I03HABATEIbHOM, Y4e€OHO-MCCIIENOBATENIbCKOW U MPOEKTHOMN
JesITeIbHOCTH, HaBBIKAMU pa3peleHust mpooiem;

- CHOCOOHOCTh W TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METO/JOB pELICHHUs
MPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOOB TIO3HAHUS;

- TOTOBHOCTH M CIIOCOOHOCTh K CaMOCTOSITENbHOW WH(OPMAIIMOHHOMIO3HABATEIIEHOM
NesITeIbHOCTH, BKJIIOUAsi YMEHHE OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX HH(OPMAIIHUH;

- KPUTHYECKU OLIEHMBATh U MHTEPIPETUPOBATh MH(OPMAIIHIO, MTOTyYaeMyI0 U3 Pa3IUYHBIX
UCTOYHHMKOB; YMEHHE HCIOJb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX M OpPraHM3allMOHHBIX 3aJad C
coOnoieHeM TpeOOoBaHUN 3PTOHOMHUKH, TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepekeH s,

MIPABOBBIX U ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON OE€30MaCHOCTH;



- BJIAACHUC A3BIKOBBIMU CPCACTBAMU - YMCHHUC SICHO, JIOTUYHO W TOYHO HU3JIaraTb CBOIO
TOYKY 3pCHUS, UCIIOJIL30BATh a/ICKBATHBIC A3BIKOBBIC CPCACTBA,

- BJIaICHUC HaBbIKaMH IMO3HABaTEIILHOM pe(i)J'ICKCI/II/I KaK OCO3HaHHs COBEPpUIACMBIX HeﬁCTBHﬁ
1 MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YJIbBTATOB U OCHOBaHHﬁ, I'paHHuIl CBOCIro 3HAHUA W HC3HaHUA,

HOBBIX ITO3HABATCJIbHBIX 3a/la4 U CPCACTB UX JOCTHUIKCHUA.

2.3. IIpeaMeTHbIe pe3yJbTaThl

- 3HaTh ¥ TOHUMATh OCHOBHBIE 3aKOHBI U TEOPUU XUMUU, IPUMEHSThH X

MIPY PEIICHUH TPAKTUYCCKUX M PACUCTHBIX 33]1aY;

- 3HATh AITOPUTMBI PEIICHUS 337249 Pa3HBIX THIIOB, Pa3HBIMU CIIOCO0aAMHU;

pacueTHbie (HOPMYIIHIL.

- YMETh COCTaBISATh YPaBHEHUS! XUMUYECKUX PEAKIIUI U BBIIOJIHATh

pacueTsl [0 HUM, BBITIOTHATH pacy€Thl 11 HAX0XKIECHUS TIPOCTEHIIeH,

MOJICKYJISIPHOUM M CTPYKTYPHOU (hOPMYIT OpraHMYECKHX COSAMHCHHIA,

- TIPOBOJIUTH CAMOCTOSITEIIbHBIN MOUCK XUMHYECKOH HH(pOpMAaIHH ¢

MCIOJIb30BaHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,

KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB HTepHEeTa); NCTOIb30BaTh

KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsl 00pabOTKH, TIepeIadn U TPEACTaBICHUS

XUMHUYECKON MH(OpMallMU B Pa3IMYHBIX popMax;

- HCIOJb30BaTh MNPUOOPETCHHbIE 3HAHUS W yMEHHUS B MPAKTUYECKOW NEATEIHHOCTH U
MTOBCETHEBHOM JKU3HU I OOBSICHEHHS] XUMHUYECKUX SIBJICHUN, MPOUCXOIAIINX B IPUPOJE, OBITY U
Ha TPOM3BOJACTBE;, OMPEICIICHUS BO3MOXXHOCTH TIPOTCKAHHWS XUMHUYSCKHUX TPEBpaIleHUN B
Pa3IMYHBIX YCIOBHSX W OICHKH WX TOCIEACTBHMA, DKOJOTMYECKH T'PAMOTHOTO TIOBEICHUS B
OKpYy)XarlIlel cpene; OIEHKM BIUSHUS XHMHUYECKOTO 3arps3HEHHs] OKpYKaIoIIeH Cpeasl Ha
OpraHM3M 4YeJOBEeKa M JPYTHe J>KUBbIE OPraHU3MbI; O€30MacHOTO OOpalleHHs C TOPIOYUMH U
TOKCHYECKHUMHU BEIIECTBAMU, JIAOOPATOPHBIM 000PYI0BAaHUEM;

MIPUTOTOBJICHHE PACTBOPOB 33JaHHON KOHIICHTPAIINH B OBITY M Ha TIPOU3BOCTBE.

3. Copnep:xaHue 3JIeKTUBHOIO Kypca

BBenenue.

IIpaBuna Texuuku 6e3omacHocTH. OCHOBHOE J1TabopaTopHOE 000pyI0BaHNE. 3HAKOMCTBO C
obopynoBaHueM J1abopaTopuu.

[Tpaktrueckas padota Nel. OcoOeHHOCTH OpraHUYECKUX BEHIECTB (0€30MacHbIE METOIbI
paboOTHI C TOPIOYMMH BEIIECTBAMH).

Tema 1. YriieBogopoasbl



KayecTBeHHBII  3J€MEHTHBI  aHAIM3 OPraHUYECKUX COEAMHEHUH  (KaueCTBEHHOE
olpeziesIEeHUE YriiepoJa, BOJIOPOAa, XJI0pa, CEPHI).

Knaccudukanus, ctpoeHre 1 HOMEHKIIAaTypa YIriIeBOIOPOJIOB.

JIaGopaTtopHble CHOCOOBI  IOJIy4EHMsI  YIJIEBOAOPOAOB. XUMHUYECKHE CBOMCTBA U
UACHTUUKALMS YTICBOAOPOAOB. [IpUpoiHbIE HCTOUHUKH YTIIEBOJOPOIOB.

OKTaHOBOE 4YHCIO pAa3IMYHBIX aJKAaHOB (PKOJOTHYECKHWE TPOOIEMbI, CBS3aHHBIE C
TOIUTMBOM, pa3IBaMu HEPTH).

IIpakTnyeckas padora Ne2. KauecTBeHHOE oOllpelesieHue yriiepoaa, BOA0poAaa, Xjaopa U
Cepbl B OPraHUYECKUX COCTUHEHHUSX.

[IpaxTuueckas padbora Ne3. MonenrpoBaHue CTPYKTyphl aJIKAHOB U UX HOMEHKJIaTypa
(CBsI3b CTPOEHUS U CBOMCTB BEILIECTB)

IIpakTuyeckas pabota Ne4. ITonydyeHue n XxMMHUYECKHe CBOMCTBA aJIKaHOB (METaH Kak
HKOJIOTUYECKU Oe3011aCHOE TOIIUBO).

[IpaxTuueckas padora NeS5. Cunres OpomaTana.

[IpakTruyeckas pabora Ne6. [TomyyeHue 3TuIeHa U €ro CBOUCTBA.

[IpakTryeckas padora Ne7. [TomyyeHue aneTuieHa U €ro CBOMCTBA.

Tema 2. Kucyiopoacoaep:kainie opranndeckue coeInHeHus!

Knaccudukanus, HOMEHKIAaTypa U CTPOEHHME KHCIOPOACOAEpKAIIUX OPraHUYECKUX
coequHeHuil. OCHOBHBIE J1a0OpaTOpHBIE CIOCOOBI MOJMYyYEHMS M XHMHYECKHE CBOMCTBa
KHUCJIOPOACOAEPIKAIINUX OPraHUUECKUX COEIMHEHMH (CIHMPTOB, aJbJETHA0B, KapPOOHOBBIX KHUCIIOT,
CIIOKHBIX 3()HPOB).

[IpakTnueckast pabora Ne8. CBoiicTBa OJHOATOMHBIX CHHPTOB (BO3/AEWCTBHE Ha KUBBIC
OpTaHU3MBbI HU3IIUX CIIHUPTOB).

[IpakTuyeckas pabora Ne9. KauecTBeHHbIE peakIMi HA MHOTOATOMHBIE CITUPTHI U (HDEHOIIBI
(oxoyormyeckn Oe3omacHble MaTepuanbl Ha OCHOBE (heHosla, BO3JEHCTBHE HA OpPraHU3MBbI
ATUJICHTIIUKOJIS ).

[Tpaktrnyeckas pabora Nel0. Anpaerunast (Gpusnonorunyeckoe Bo3ecTBUE albIETUIIOB).

[IpakTuueckast paGora Nell. V3yueHue CBONCTB KapOOHOBBIX KHUCJIOT (Oe3omacHoe
oOparieHue ¢ yKCyCHON KHCIIOTOM ).

[TpakTuyeckas padora Nel2. [TomydeHne caoxKHBIX H3PHPOB.

Cnenuduyeckue CBONCTBA MYpPaBbHHOM KHCIOTHI (IIPUMEHEHUE CIIOXKHBIX 3(QUPOB B
MUIIEBON MPOMBIIIIICHHOCTH).

[IpakTuyeckas padora Nel3. CoiicTBa BBICIIMX KapOOHOBBIX KUCIIOT.

[Ipaktrueckas pabora Nel4. CpoiicTBa MbUIa (HapyIICHHS SKOCHCTEM IPU BO3ACHCTBUHU

MBUTHHBIX PACTBOPOB).



[Ipaktuuyeckas pabora NelS5. Tmupponms3 >xupoB (IpeBpallleHHE JKUPOB B  KHUBBIX
OpraHus3Max).

[TpakTrueckas padora Nel6. CucteMaTHYECKUl Ka4eCTBEHHBIM aHAIN3 UCKYCCTBEHHBIX
MOJINMEPOB.

Tema 3. Yri1eBoabl. A30Tco/iep:Kaliie OpraHuyecKkue coeMHeHHs

Knaccudukanus, crpoeHre u CBOWCTBA YIIIEBOAOB.

Krnaccudukanus, cTpoeHe U CBOMCTBa a30TCOIEPKALIUX OPraHUUEeCKUX COSAMHEHHIA.

[Ipupoanbie MOIUMEPBHI.

[Tpaktruyeckas padora Nel7. CBoiicTBa IIFOKO3BI M caxapo3bl (OHOIIOTHYeCcKast 3HAYUMOCTb
TJIFOKO3BI U Caxaposbl).

[IpakTuueckas pabora Nel8. CpoiicTBa Kpaxmarna.

[IpaxTuueckas padora Nel9. [BeTHbIe peakiiu OEJIKOB.

4. TemaTHueckoe NJIAHUPOBAHHE.
10 knace

Ne i/m Tema Komn-Bo vacoB

1 Beenenue 4

2 YrneBoaopos 18

2.1 [TpenenbHbIE YTIIEBOAOPOIBI

2.2. HenpenenbHble yrieBoaoposl

3 Kucnopoaconepxaniue opranmyeckue | 22
COCTUHEHUS

3.1 CrupTHI, aITBJCTUIBI U KETOHBI

3.2 Kap6oHOoBBIE KUCTOTHI

4 YrieBoasl. Azotconepxkamue | 12
OpraHUYECKUE COSTMHECHHUS

5 Pemienue 3a1au NOBBILIEHHOMN CIIOKHOCTH 12

6 Pezeps 2
Hroro 70
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