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IMogcHuTEALHASA 3aIUCKA

[Iporpamma mo xumuu g 10 kmaccoB 001meo0pa30BaTENbHBIX YUPEKIACHUHN SBISETCS
JOTMYECKUM TIPOJOJKEHHEM aBTOPCKOIO Kypca i OCHOBHOM mmikosbl. IlosTomy oHa
pa3paboTraHa c onopoil Ha Kypc XxumuH 8-9 kiaccoB. OpraHuueckass XMMHUsl pacCMaTpUBaeTCs B
X Kjacce U CTPOUTCS] C YYETOM 3HAaHUM, MOJTYUYEHHBIX YYalllUMUCS B OCHOBHOM ILIKOJE, T0O3TOMY
€€ M3yYEHUE HAYMHAETCA C IOBTOPEHUS BAXHEUIINX MOHATUN OpPraHMYECKONM XMMHHU. 3aTeM
OCHOBHO€ BHHMMaHHE OOpallaeTcsi Ha CTPOCHHE W KiIacCU(PUKAIMI0 OPraHUYEeCKUX COEIUHEHH,
TEOPETUYECKYI0O OCHOBY KOTOPOM COCTaBJISIET COBPEMEHHAs TEOPUS XUMUYECKOIO CTPOEHUS C
HEKOTOPBIMU 3JIEMEHTAMU 3JIEKTPOHHOW TEOpUU U CTEPEOXMMHHU. JIOTMUECKHM MpPOIOIIKEHUEM
BEIyled HIAEM O B3aUMOCBS3M COCTABA, CTPOCHHUS U CBOMCTB BEUICCTB SBISETCS TeMa
«XUMHYECKHE PEaKLUU B OPraHUYECKON XUMUNY», TIPU U3YUYEHUH KOTOPOH ydalluecs: 3HaKOMSITCS
¢ K1accupuKanred peakuuidi B OpraHu4eckoil XUMHUM U MOJIYYaroT MPEJICTaBIEHUE O HEKOTOPBIX
MEXaHU3Max UX MPOTEKAHMUS.

Jlanee TeopeTHYECKHI MaTepuall 3aKperisieTcss U pa3BUBAeTCs Ha OoraroM (pakTUdecKoM
MaTrepuaje O Kilaccax OpraHMYeCKMX COEAMHEHUH, KOTOpbIE pacCMaTpUBAIOTCA B MOPSAKE HUX
YCIOKHEHUA: OT 0ojiee MPOCThIX — YIJIEBOAOPOAOB 10 HauboJjiee CIIOKHBIX — OHOMOIMMEPOB.
Takoe mocTpoeHue Kypca Mo3BOJIET YCUIUTh JE€AYKTUBHBIN MOJAXOA K U3YUYEHHIO OPraHUYEeCcKOM
XUMUH.

Bce o510 nmaer ywammMcs BO3MOXHOCTh HE TOJBKO JIyYlll€ YCBOUTh COOCTBEHHO
XMMHMUYECKOE COJEP/KaHUE, HO U IOHATH POJIb U MECTO XMMHHM B CHUCTEME HayK O INPUPOJE.
CtpyKkTypa Kypca MO3BOJISIET B MOJHONM Mepe UCMOJb30BaTh B O0YUEHUM JIOTMUECKHUE OIepaluu
MBILIUIEHUS: aHAJIU3 U CUHTE3, CPAaBHEHHE U aHAJIOTHI0, CUCTEMAaTH3allHIo0 U 00001IeHHE.

3HAYUTEIIbHOE MECTO B COJEPKAaHUU Kypca OTBOAMTCS XMMHUYECKOMY 3KcHepuMeHTy. OH
JlaeT BO3MOXKHOCTb ()OPMHUPOBATH Y YUaIIUXCs CIIELUANIbHbIE MPEAMETHBIE YMEHHUS TpU padoTe C
XMMHYECKMMH BEIIECTBAMH, BBINOJIHEHUU IPOCTBIX XMMHMUYECKHUX OIBITOB, a TaKXe YUYUTh
HIKOJIbHUKOB 0€3011aCHOMY U KOJIOTHUECKU TPAMOTHOMY OOPAIIIEHHIO C BEIIeCTBAaMH B OBITY U Ha
MIPOU3BO/ICTBE.

Jlannas mporpamma peanu3oBaHa B yudeOHukax: ['aOpuensn O. C., Mackaes @. H.,
[Tonomapes C. 1O., Tepenun B. U. Xumus. 10 k. [Ipodunsaeiii ypoens. — M.: JIpoda, 2015r.

OO0mme neu 0CHOBHOrO 0011ero 00pa3oBaHus ¢ y4eToM crnenupukn Kypca XuMuu

I'maBHas meab IIKOJBI: CO34aTh YCIOBMS U1 pa3BUTHS B YUYCHMKaX KauyecTB
CaMOAKTyaJIM3UpPYyIOLIECcs  JMYHOCTH MyTeM  (OPMHUPOBAHMSI  KyJIbTYypbl  IIKOJBI  Kak
BOCIIUTATENbHOMN Cpeibl 00pa30BaTeIbHOTO MPOCTPAHCTBA.

Ieap mnemarornyeckor AEATEIBHOCTH: CO3JaTh YCIOBHS Ui OBJAJCHUS YYAIIIMHUCS
OCHOB XMMHYECKHMX 3HaHUH, HEOOXOIUMBIX MJIsi IOBCEIHEBHOM >KU3HHU, MPOM3BOJCTBEHHOM
NEeSTeNIbHOCTH, MPOJOJKEHHs] O00pa3oBaHMs, MPaBWIbHOM OpUEHTAlMM M TOBEJCHHUS B
OKpYKarollleu cpeje.

OcHoBHbBIC 32124 y4eOHOI0 Kypca:

[ToBTOpEHHE BaKHEUIIMX XUMHUYECKUX IIOHSATUM B OpraHUYECKONM Xumuu. HM3yuenwue
CTpOEHHSI U KJacCU(pUKALMU OpraHMYecKHX coenrHeHud. O3HakOMJIEHHME C KilaccuuKaiuei
XMMHUYECKHX PEaKIMi B OpPraHMYECKOM XMMHUU M MEXAaHU3Max MX NPOTEKaHUs. 3aKpeIUIeHHE U
pa3BuTHE 3HaHMH Ha OoratoM (HaKTUYECKOM MaTepHuaje XUMHH KJIACCOB OPTaHMYECKHX
COeIMHEHMH OT 0oJiee MPOCTHIX YIIIEBOAOPOIOB JI0 CIOKHBIX - OMOTOINMEPOB.

O0mas xapakTepucTuKa y4eOHOro npeamMera

[Ipeamer oprannueckoir xumuu 10 Kjacca HampapiieH HA PELICHUE 3aa4M MOJyYCHUH
3HAHUN yYalluxcsl IO OPraHNYEeCKOW XUMUU C LIETbI0 (OPMUPOBAHUS Y HUX €IMHON XMMHYECKOMN
KapTUHBI MUpa. Benymas uaes npeaMera — MO3HAKOMUTh YYalIUXCsl € OCHOBAMU OPTraHUYECKOH
XMMHAW Ha OCHOBE OONIHOCTH WX TOHSTHH, 3aKOHOB M TEOpPHWH, a TakKe Ha OCHOBE OOIIMX
MOAXOOB K KJIacCU(UKAIIMU OPraHUYEeCKHMX BEIIECTB W 3aKOHOMEPHOCTSIM MPOTEKAHUS
XUMHUYECKHUX PEeaKINi MEX1y HUMH.



3HauUTENbHOE MECTO B COACPKAHUU MPEIMETa OTBOJUTCS XUMHUUYECKOMY SKCIIEPUMEHTY.
OH OTKpBIBa€T BO3MOXXHOCTb (DOPMHUPOBATH Yy YYALIMXCS YMEHHUS PaboOTaThb C XUMHUYECKUMHU
BEIIECTBAMH, BBINOJHATH IMPOCTHIE XUMHUYECKUE OTBITHI, YYUT MIKOJHPHHKOB O€30MacHOMY U
9KOJIOTUYECKU TPAMOTHOMY OOPAIIEHHIO C BEIIECTBAMU B OBITY M Ha IPOU3BOJICTBE.

Jloruka u CTpyKTypUpOBaHUE Kypca MO3BOJISIOT B ITOJIHON Mepe UCIOJIb30BaTh B 00y4YEeHUN
JIOTUYECKHE ONEPALMN MBIIIJICHUS: aHAJIN3 U CUHTE3, CPABHEHUE U AHAJIOTUIO, CUCTEMATHU3ALNIO U
o0o01ieHue.

[IkonbHBIA Kypc XMMHUU B CHHTE3MPOBAHHOM BUJE COJIEPKUT KpaTKue M OOOOILICHHbIE
CBEICHMSI U3 pa3HbIX pa3fesioB XUMHUYECKOW HAyKH, JWJAKTUYECKH IepepadOTaHHbIE U
MoCJeI0BaTeIbHO HM3J0KEHHBIE B JIOCTYMHOM ans ywamuxcs (opme. bompiiyio vacTe ero
COJIEpKaHUs COCTABJISAIOT OCHOBBI XUMHH.

OCHOBBI XUMUHU — 3TO NOCTPOEHHast U 0000IIeHHas Ha 0a3e BeIyLIUX HJeH, HaydHbIX
JTOCTIDKCHHM U TEOpUM HAyKH CHCTEeMa OOIIMX 3HAHWUK 00 3JeMEeHTaX, BEIIECTBAX, MPOIECcax MX
MIPEBPALLEHUI U METO/I0B UX ITO3HAHUS.

CoBpemeHHOE cojepkaHue OOIIero CpeaHero oO0pa3oBaHHUA U yYEOHBIX IPEIMETOB

NIPEJICTABICHO YeTbIpbMs BHUJaMH. [IpUMEHUTENBPHO K XMMUU KaK y4eOHOMY HpEIMETy 3TO:
1) cucrema TEOPETUYECKUX, METOJOJOTMYCCKUX W MPHUKIAJHBIX 3HAHUA OCHOB XHMHHU H
XMUMHUYECKON TEXHOJIOTUH. DTH 3HAHUs 00ECHeYMBAaIOT O0Ilee XUMHUYECKOE M MOJIUTEXHUYECKOe
oOpa3oBaHue, JA0T IIpEACTaBICHUE 0 XUMHYECKON KapTUHE MIPUPOJIBI;
2) cucremMa y4eOHBIX YMEHHMI W HaBBIKOB COOTBETCTBYyMOWIas 3HaHUsAM xumun. OHa
oOecrieunBaeT y4eOHYIO J€ATEIbHOCTh YyuallUuXcs, NIPUMEHEHHWE 3HAaHUMW Ha MPAKTHUKE,;
3)  HaKOIUICHHBI NPAKTHKOH XMMHUYECKOTO MO3HAHHS OMNBIT TBOPYECKOH AEATENBHOCTH,
HEOOXOIUMBIM NIl pellIeHUsl YCIO0KHEHHbIX Y4eOHO-TIO3HABATENbHBIX 3a/ad, JJIs TBOPUYECKOIO
MOAXO0Ja K OBJIAJEHUI0 XMMHUEH M NIPHUMEHEHUS 3HAHUH M yMEHUH. OTO BaXKHBIA DJIEMEHT B
BOCIIUTaHUU TBOPYECKOM JIMYHOCTH;
4) cucreMa HOpPM OTHOIIEHHH K OKPYIKAroLleW NMPHPOZIE, K COLHUATIbHBIM SBICHHAM XHUMUH, K
MOBEACHUIO B IpUpoae U obmectBe. OHa CIyKUT OCHOBOW JJii BBIPAaOOTKM HAy4HOTO
MHUPOBO33PEHUs, MPUPOJOOXPAHUTENIBHBIX YOEKAECHUH, HPAaBCTBEHHOCTH W MX IpPOSBICHHUS Ha
MIPaKTHKE.

Hanuuue B IMIKOJBHONW XUMHMM BCEX 3THUX BHUJIOB COJEPKaHMs SBISIETCS HEOOXOAMMBIM
YCIIOBHEM JUIS BBIMIOJHEHMs OOIIUX IeJei OOy4YeHHs W peaqu3alliil ero BaXKHEHIINX (YHKIHH.
ConepxaHne XMMHUYECKOro oOpazoBaHMs — HauOojee oOuias qunaktudeckas kareropusi. OHO
OTpakKaeT 3HaHUs, CIIOCOOBI MESTEIBHOCTH, ONBIT TBOPUYECTBA U OTHOIICHUH, HEOOXOAMMBIE IS
XMMHUYECKOT0 00pa3oBaHMs YeOBeKa.

Conepxanne 0Oy4eHHS — TOJYMHEHHAsl COJAEPKAHUI0O XUMHUYECKOro 00pa3oBaHUs
KaTeropus, OTBEUalollas Ha BOMNPOC «4YeMy Y4MUTh B mikoje?». OToOpaHHOE A M3y4eHHUs B
HIKOJIe coJiepKaHne o0ydeHus: opopmisieTcsi B ydeOHbIN npenmeT. st 3TOro oHo corjiacyeTcs ¢
OTBEJICHHBIM JJISl €r0 M3Y4YEHUs BPEMEHEM M BO3MOXKHOCTSIMHU ydauuxcs. B y4eOHbIN mpenmer
BXOJMT HE BCE COZEpKaHWE OOYYEHHs, a JIMIIb €r0 OCHOBHAS YacCTh, MOJUIEXkKAIAsl YCBOCHUIO HA
ypokax. [ToMumo copeprxkanusi, ydaeOHbIN IpeMeET BKIIIOYAET anmnapaT yCBOSHHUsSI 1 OPUEHTHPOBKHU
(KOHTpOJIbHBIE BOIIPOCHI, YIIPa)KHEHUS U 3a]1a4M, METOAMYECKUE yKa3aHusd). B yueOHoM npeamere
peanu3yroTcs BHYTPHUIPEAMETHbIE M MEXKIPEIMETHbIE CBA3HM, KOTOpble 00€CHednBaroT
MPEEMCTBEHHOCTh W OOOOIIEHHOCTh 3HAHMKW W YMEHHWH. YUYeOHBI mpenaMeT BKIIOYAET
HEOPTraHUYECKYI0 M OPraHMYEeCcKy0' XMMHIO. BayKHBIM ycI0BHEM MOCTPOEHHUS yUeOHOro NnpeMeTa
SIBJISIETCSL €r0 HAIIPaBJICHHOCTh HA IIEJIEBOE PACKPBITUE OCHOBHBIX KOMIIOHEHTOB XUMHYECKOI'O
00pa3oBaHMsl, HA pealln3aliio B €JUHCTBE O0YUEHUs, BOCIUTAHUS U Pa3BUTHS yUaIIUXCSL.

3amaun

® BOOPYXHTb yYaIIUXCs 3HAHUAMU OCHOB HAYKU U XUMHUYECKOM TEXHOJIOTUH, CIIOCOOaMHU UX
NoObIBaHMsI, IEpepadOTKHU U IPUMEHEHUS;

" PACKpBITh POJIb XMMHMU B MMO3HAHUU MPHUPOJIBI M 0OECIIEUYCHUHN JKU3HU OOLIeCcTBa, M0Ka3aTh
3Ha4YeHHe O0MIET0 XMMHYECKOT0 00pa30BaHus JJIsl MPABUIHLHON OPHEHTAINH B )KU3HU B YCIIOBHIX
YXYIIIEHUs 3KOJIOIMYECKOH 0OCTaHOBKHY;



* BHECTH BKJIJ] B pa3BUTHE HAyYHOTO MUPOIIOHUMAHUS YUECHHUKA;

" pa3BUTb BHYTPEHHIOIO MOTHBALIMIO YYEHHS, IOBBICUTh MHTEPEC K O3HAHUIO XUMUH;
® [OATOTOBUTH K UTOTOBOM aTTECTAlUH;

" pPa3BUTh FKOJIOTUYECKYIO KYJIbTYPY yUalluXcs.

MecTo Kypca B yueOGHOM IJIaHe
Ha npenmer «Xumus» B 10 kitacce orBoautcst 102 yaca: B mepBom nonyroauu 34 gaca (2 gaca
B Hezeno) — 0a30BbIii ypOBEHb, BO BTOPOM IMOJYTOAMH BBIACIECHO IO Yy4eOHOMY IUTaHy
JOTIONTHUTEIRHO 68 yacoB (4 yaca B HEJENI0) — MPOPUIHHBIA YPOBEHb.

ILleHHOCTHBIE OPHEHTHPBHI COePKAHUA Y1eOHOIro npeaMeTa XUMHUs

LleHHOCTHBIE OPUEHTUPHI Kypca XUMHHU B OCHOBHOM IIKOJIE OMPEAEISAIOTCS CcrenupuKoil
XUMHHM Kak Hayku. [IoHsATHE «IIEHHOCTH» BKJIIOYAeT €IMHCTBO OOBEKTUBHOIO (cam OOBEKT) U
CyOBEKTUBHOTO (OTHOILIEHUE CYOBbEKTa K OOBEKTy), IMO3TOMY B KadecTBe IIEHHOCTHBIX
OPHEHTHUPOB XUMHUYECKOTO OOpa30BaHMs BBICTYNAIOT OOBEKTHI, M3y4aeMble B Kypce XUMHH, K
KOTOpOMY y oOydarounuxcsi popMHUpyeTcsi LIeHHOCTHOe oTHoIeHue. Ilpu 3Tom Benymryro poib
UTPAIOT TO3HABATENbHBIC IICHHOCTH, TaK KaK JaHHBIA Y4eOHBIA TNpeIMeT BXOIHWT B TPYIITY
MIPEIMETOB MMO3HABATEILHOIO IIUKIIA, T1aBHAS 1EJIb KOTOPBIX 3aKIH0YAETCS B U3YUEHUU IIPUPOIBL.

OcHOBY M0O3HaBaTeJIbHBIX EHHOCTEH COCTABIIAIOT HAyYHBIC 3HAHUS, HAYYHBIC METOJIBI
MO3HAHUS, a LIEHHOCTHBIE OpPHUEHTAalMU, GOpMHUpYEMBbIe Yy OOydYaIOIIMXCsl B MPOLECCEe U3YyUEHUS
XHMUH, TIPOSIBIISIOTCS:

e B IpPU3HAHMM LIEHHOCTH HAy4YHOTO 3HaHHUS, €ro MpPaKTHYECKOH 3HAYMMOCTH,
JIOCTOBEPHOCTH;

® B IIEHHOCTH XMMHUYECKUX METOOB HCCIIEIOBAHUS )KUBOM U HEXKUBOM MTPUPOIBI;

® B IIOHMMAaHUM CIIO)KHOCTH M TPOTHBOPEYMBOCTH CaMOro IpolLecca MO3HAHUS Kak
W3BEUHOTo crpemiieHus k Mctune.

B kauecTBe 00b€KTOB LIEHHOCTEl TPyaa M ObITA BHICTYIAIOT TBOPUECKAs CO3UAATEIbHAS
NeSITeNIbHOCTD, 3[JOPOBBIA 00pa3 >KU3HU, a IIEHHOCTHbIE OPUEHTAIIMU COJEPKaHUS Kypca XUMUU
MOTYT paccMaTpuBaThcs Kak (hopMUpoOBaHHE:

® YBAXHUTEJIBHOTO OTHOIIEHUS K CO3UIATEIBHOM, TBOPUECKOU eI TETbHOCTH;

® [OHMMaHUS HEOOXOIMMOCTH 3JJ0POBOTO 00pa3a KU3HHU;

® TOTPEeOHOCTH B OE3yCIIOBHOM BBITIOJHEHUH TIPABMII O€30MACHOTO MCTIOJIH30BAHMSI BEIIECTB
B IIOBCEHEBHOM KU3HH,

® CO3HATEIBHOTO BhIOOpa OyaylIel mpodeccuOHaIbHOM e TeNbHOCTH.

Kypc xumum oOnamaeT BO3MOKHOCTSAMH JJsi (POPMHPOBAHMA KOMMYHHKATHBHBIX
LHEHHOCTEeH, OCHOBY KOTOPBIX COCTaBIISIOT IMpoIEecc OOIIEHUs, IpaMOTHAsl pedb, a [EHHOCTHbIE
OpHEHTAIMH HATIPABJICHBI HA BOCITUTAHUE Y YUAIIUXCS:

® TPAaBUIHHOTO UCIIOJIb30BAHUS XUMUUECKONH TEPMUHOJIOTUN U CUMBOJIUKY;

e TOTPeOHOCTH BECTH [HUAJOr, BBHICHYIIMBATh MHEHHE ONIOHEHTa, Yy4acTBOBaTh B
JICKYCCHH;

® CIIOCOOHOCTH OTKPBITO BBIPAXKAaTh M apTyMEHTUPOBAHHO OTCTaWBATh CBOIO TOUKY 3PCHHUS.

VY4eOHslif npeameT «XUMHUs», B COJIEPKaHUU KOTOPOTO BETYIIMM KOMIIOHEHTOM SIBIISIFOTCS
Hay4HbIC 3HAHWS M HayYHbIE METOBI IO3HAHUS, TIO3BOJIIET HE TOJIBKO (DOPMUPOBATH Y yUALIHXCS
LEJOCTHYIO KapTUHY MHpPa, HO U MPOOYKJaTh Y HUX IMOIHOHAIbHO-IIEHHOCTHOE OTHOLIEHHUE K
M3yd4aeMOMYy MaTepuaily, CO3[aBaTh YCJIOBUS Jis (OPMHUPOBAHUS CHCTEMBI IICHHOCTEH,
OTIpeeISIONIeH TOTOBHOCTD: BEIOUPATh OMPE/IEIICHHYIO HANPaBICHHOCTh JEHCTBUIl; TEHCTBOBATD
OTpeNleICHHBIM  00pa3oM; OIICHWBAaTh CBOWM JCWCTBUS W JCWCTBUS JAPYTHX JIOACH IO
OTpeeIEHHBIM [IEHHOCTHBIM KPUTEPHSIM.

OCHOBHBIM DPE3yJIbTATOM ITO3HABATEIHHOTO OTHOLICHHS K MHPY B KYJIBType SIBISETCS
YCTaHOBJICHHE CMBICIA M 3HAYCHHsI COJEP>KaHUsI 0OBEKTOB U SIBICHUN MPpUPoAbl. Takum o6pasom,
Mo3HaBaTeNbHAsE (QYHKIMS Y4eOHOro mnpeamera «XHMHS» 3aKIIOYAeTCsl B CIHOCOOHOCTH €ro



COJIepKaHUsI KOHIIEHTPUPOBATh B ce0e KaK 3HAHWS O BEIIECTBAX M XMMHUYECKHUX SBICHHSAX, TaK H
NO3HaBaTeJIbHbIe ICHHOCTH
OMHOUEeHUS K

- XMMHWYECKUM 3HaHMUSAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIbTYypPbI YEJIOBEKA HAPSALY C APYTHUMHU
€CTECTBEHHOHAYYHBIMU 3HAHUAMH, €AMHOMN pa3BUBAIOLICICS cucTEME;

- OKpY’KaloLIeEMy MUPY KaK MUPY BELLECTB U MPOUCXOAAIIUX C HUMU SIBJICHUN;

MIO3HABATEJIbHON JIEATENbHOCTH (KaK TEOPETUYECKOM, TaK M HSKCHEPUMEHTAIbHON) Kak
HCTOYHUKY 3HAHUM;

NOHUMAHU

- OOBEKTMBHOCTM M JOCTOBEPHOCTH 3HAHUM O BEIIECTBAX M MPOUCXOMALIMX C HHUMHU
SIBJIICHUSX;

CIIO)KHOCTH M OECKOHEYHOCTH Ipoliecca MO3HAHUS (Ha MpHUMEpe HCTOPUHM XMUMHUYECKHX
OTKPBITHI);

- JICWCTBUS 3aKOHOB IMPHUPOJBI M HEOOXOIMMOCTH HX yuyeTa BO BceX cdepax AeATeNbHOCTU
YEJI0BEKa;

- 3HAQYEHUS XMMHUYECKMX 3HAHUU U1 pelleHus TIIoO0aJbHBIX MNpobjeM yeIoBedYecTBa
(PHEpreTUyecKkoil, ChIPhEBOM, MPOJAOBOILCTBEHHOM, 3J0pPOBbS U JIONTOJIETUS YeJIOBEKa,
TEXHOJIOTUUECKUX aBAPUi, II100aIbHOM 3KOJIOTUU U JIp.);

- B&XKHOCTH HAy4YHBIX METOJIOB MO3HAaHUA (HAOIIOAEHMS, MOJEIUPOBAHUS, SKCIIEPUMEHTA U
Jp.) MUpPA BEIIECTB U PEaKIHH.

Pacmmpenue cdep denoBedeckol AESTENBHOCTH B COBPEMEHHOM COLIMYME HEU30E€KHO
BJIeUeT 3a co00il HeoOX0AUMOCTh (POPMUPOBAHUS Yy yyalluxcs KyJIbTYpbl TpyAa M ObITa NpHU
W3yYEeHUU JIIOOOr0  y4eOHOro  mpeamera, KOTOpOE  HEBO3MOXKHO  0e€3  BKIIOYCHHS
COOTBETCTBYIOLIMX LeHHOCTeH TPyaa M ObITa B CoJiepKaHue Y4eOHOrO IpeaMeTa « X UMUsD»:

OMHOWEHUS K

- TpPyJOBOWH JEATENILHOCTH KaK €CTECTBEHHOW (PHU3MUECKOM U HWHTEJUIEKTyalbHOU
noTpeOHOCTH;

- TPYly KaK TBOPYECKOU JEATEIBHOCTH, IO3BOJIAIOIIEH IPUMEHATH 3HAHNA Ha IIPAKTHKE;

NOHUMAHUS HEOOXO0OUMOCMU

- ydeTra OTKpBITBIX M M3yYEHHBIX 3aKOHOMEDHOCTEH, CBEIEHUH O BEIIECTBAX M HX
MIPEBPALIEHUSIX B TPYJOBOM AESATEIbHOCTH;

- TOJIHOW peanu3alMd (U3NYECKMX M YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHMUN, YMEHHIH,
CIIOCOOHOCTEH NMpH BBINOJIHEHNN KOHKPETHOTO BUJa TPYIOBOM JESATENBHOCTH;

- COXpaHEHUs M MOAJIEp’KaHUs COOCTBEHHOI'O 3JI0POBbS U 3/I0POBbSI OKPYXAIOIIUX, B TOM
YHClie TUTaHMS C YUETOM COCTaBa M SHEPreTUUECKON [IEHHOCTH MMUILY;

- coOroIeHUs MpaBUJl O€30MaCHOI0 UCIOJIb30BAaHUS BEIIECTB (JIEKapCTBEHHBIX IPENapaTos,
CPEICTB OBITOBOM XMMUH, MECTULIUOB, TOPIOYE-CMAa30YHBIX MATEPUAJIOB U JIp.) B TIOBCEIHEBHOM
KU3HU;

- OCO3HAHUS JOCTH)KEHUS JIMYHOTO ycliexa B TPYAOBOH IEATEIbHOCTH 3a CYET COOCTBEHHOMN
KOMIIETEHTHOCTH B COOTBETCTBHH C COLMAIBHBIMU CTAaHAAPTAMHU U MOCIEIYIOIIMM COLUAIBHBIM
0/100peHHEM JIOCTH)KEHUMH HAyKM XUMHM M XHUMHUYECKOIO IPOU3BOACTBA [UIsl Pa3BUTHS
COBPEMEHHOT0 00IIEeCTBa.

OnpIT 3MOLMOHAIBHO-IIEHHOCTHBIX OTHOIIEHWH, KOTOPBIA YydaliMecs IOJydalT IpH
U3y4YEeHUM Kypca XUMHM B OCHOBHOM IIKOJE, CIIOCOOCTBYET BBICTPAaMBAaHUIO HMHU CBOEH
KU3HEHHOMW MO3HIINH.

ConeprkaHue yueOHOTO MpeMeTa BKII0YaeT COBOKYITHOCTh HPABCTBEHHBIX IEHHOCTEH :

OMHOWEeHUS K

- cebe (oco3HaHME COOCTBEHHOIO JOCTOMHCTBA, YYBCTBO OOILIECTBEHHOTO JI0JITa,
JUCHUIUIMHUPOBAHHOCTD, YECTHOCTh U MPABIUBOCTb, MPOCTOTA U CKPOMHOCTb, HETEPIUMOCTh K
HECNpaBeAIMBOCTH, IPU3HAHUE HEOOXOAMMOCTH CaMOCOBEPILICHCTBOBAHMUS);

- JpyruMm JoAsM (TyMaHHM3M, B3aUMHOE YBaXXEHHE MEXIy JIIOJbMHU, TOBapHUIIEeCKas
B3aMMOIIOMOIIb U TPeOOBATENbHOCTh, KOJJIEKTUBU3M, 3a00Ta O JpPyTUX JIOASX, AKTUBHOE



pearupoBaHre Ha COOBITHS (eAepaIbHOTO, PETHOHAIBHOTO, MYHHUIUIIAJHLHOTO YpPOBHEH,
BBINOJIHEHHE OOIIECTBEHHBIX TOPYUYEHUN);

- cBOeMy Tpyay (100pocoBecTHOE, OTBETCTBEHHOE MCIIOITHEHNE CBOMX TPYIOBBIX M yUEOHBIX
00513aHHOCTEH, pa3BUTHE TBOPYECKMX Hayal B TPYJOBOH JNEATENbHOCTH, NMPU3HAHHE BaXXHOCTH
CBOETO Tpy/la M Pe3yJIbTaTOB TPyJa APYTUX JIO/IEH);

- mnpupoje (OepexHOe OTHOLIEHHE K ee OOoraTcTBy, HETEpIUMOCTh K HapyLIICHUSIM
HKOJIOTUYECKAX HOPM H TpeOOBaHWl, HKOJOTHYECKH TPAMOTHOE OTHOIICHHWE K COXPAaHEHUIO
ruzpocdepsl, atMocdepsl, MOUBbI, OHOC]EpHI, YEIOBEUECKOTO0 OPraHM3Ma; OIEeHKa JCUCTBUS
BOTIPEKH 3aKOHAM IPUPOIBI, IPUBOSIIAS K BOSHUKHOBEHHIO III00aTBHBIX IPOOIEM);

NOHUMAHUS HE0OX0OUMOCHU

- YB@KUTEIFHOTO OTHOWICHHS K JOCTH)KEHUSIM OTCUECTBEHHOW HAYKH, MCCIIEIOBATEIbCKON
NesITeAbHOCTH POCCUMCKUX YUEHBIX XUMHUKOB (IaTPUOTHYECKUE YyBCTBA).

O06pa3zoBaHue npeacTaBieHui, HoOpMUpOBaHHUE MOHATHI B 00y9YeHUHN XHMHUHU TPOUCXOIHT B
nporecce KOMMYHHUKAIMU C UCTIOJIb30BAaHUEM HE TOJIBKO €CTECTBEHHOTO A3bIKa, HO U XUMHUYECKUX
3HaKOB, (HOpMYJI, ypaBHECHUH XUMHYECKUX PEaKIHid, 0003HAYAIONINX TH BEIIECTBA U SBJICHHUSA, T.
€. XMMHUYECKOro s3blka. Takum oOpa3oM, y4eOHBIH mnpenmer <KXUMHSI>> HMeEeT OOJbIIue
BO3MOKHOCTH JUISI (DOPMUPOBAHHS y YUAIIHXCS KOMMYHUKATHBHBIX LIEHHOCTEI !

He2amueHo20 OMHOWEHU K

- HapyUICHHWIO HOPM S3bIKa (€CTECTBEHHOTO M XHMHYECKOTO) B PAa3HBIX HMCTOYHHKAX
uHpopmanuu (aureparypa, CMU, Uurepuer);

- 3aCOPEHUIO peun;

NOHUMAHUS HE0OX0OUMOCHU

- IPUHATHUS PA3IMYHBIX CPEJICTB M TPUEMOB KOMMYHUKAIIUH;

- IOJIy4yeHHs HUH(POPMALUU U3 PA3TIMYHBIX HCTOYHHUKOB;

- apryMEHTHPOBAaHHOW, KPUTHYECKOW OICHKH HH(POPMALUH, TOIYYCHHOW H3 Pa3INIHBIX
UCTOYHHUKOB,;

- cOOOIIeHHs TOYHOM U TOCTOBEPHON MH(pOpMAIUY;

SICHOCTH, JOCTYHHOCTH, JIOTHYHOCTH B 3aBHCHMOCTH OT LI€JIH, IMOJHOTHI HMJIM KPAaTKOCTH
U3NI0KeHUs1 nHGOpMaIuy;

- CTPEMJICHUS TIOHATH CMBICI 00OpaIlleHHOM K YeIOBEKYy peuu (YyCTHOM U MUCbMEHHOH);

- BEICHWS JWAIoTa JUISl BBISBICHHUS pPAa3HBIX TOYEK 3pEHHs Ha pacCMaTpUBAEMYIO
UHPOpPMAIINIO, BBIPAXKEHUS JUYHBIX OLIGHOK U CYXICHUH, NPUHATHS BBIBOJAA, KOTOPBIN
(dbopmMupyeTcs B Iporiecce KOMMYHHUKAITUH;

- TpexbsBICHUS  CBHUJETENLCTB CBOEH  KOMIIETEHTHOCTH U KBaIM(UKALIUKM  TO
paccMaTpuBaeMoOMy BOIIPOCY;

- YB@KEHUS, NPHUHATHUS, TMOAICPKKH CYIIECTBYIOIIUX TpPAaAMLIUNA M OOLUIMX HOPM s3bIKa
(ecTeCTBEHHOTO U XUMHUYECKOTO);

- CTpEeMJICHHUS TOBOPUTb, HUCHOJb3Ysd H3ydaeMble XHMUYECKHE TEPMHUHBI M TOHSTHSA,
HOMEHKJIATYpy HEOPTaHUYECKHUX W OPTaHMYECKHX BEIIECTB, CHMBOJIBI, ()OPMYJIIbI, MOJICKYIISIPHBIE
Y MOHHBIE YPABHEHUS pEaKIUil.

Hnst  hopMupoBaHUs JAyXOBHOW JMYHOCTH TIPEXKAE BCETO HEOOXOIMMO pa3BUBATH
ACTETUYECKOE OTHOLICHHE YelIOBeKa K JeHCTBUTENBHOCTH, TBOPUECTBO M COTBOPYECTBO INPHU
BOCTIPHSITHH JCTETHYECKUX SIBIICHHH, KOTOPBIMH B KypC€ XHMHH MOTYT CIYXXHTh: IMPHPOIA
(MMHEpambl); W3AETUsS, M3rOTABIMBAEMble UYEIOBEKOM M3 PA3IUYHBIX BEIIECTB W MaTepHalloB
(foBeNMpHBIE yKpAalIeHWs, MaMATHUKUA apXUTEKTYpPhl M T. [.). XHUMHS TO3BOJSET TaKXKe
(dbopMHUpOBaTh MOTPEOHOCTH YEIOBEKAa B KPAacoTe€ M JEATENBHOCTH MO 3aKOHAM KpacoThl, T. €.
3CTETUYECKUE [IEHHOCTH!

NO3UMUBHOE 4YECMEEHHO-YEHHOCHHOe OMHOUleHUE K-

- OKpyXamlleMy MHUpy (KpacoTa, COBEPIIEHCTBO M TapMOHMs OKpYXarolledl NpUpoasl U
KOCMOCa B 1I€JIOM);



- IPUPOTHOMY MHUPY BEIIECTB U WX MPEBPAIICHUN HE TOJBKO ¢ TOYKHU 3pEHUS OTpeOUTes, a
KaK K HCTOYHHKY MTPEKPACHOT0, TAPMOHHYHOT0, KPACUBOTO, TIOJUMHSIOIIETOCS 3aKOHOMEPHOCTSIM,
MIPOMOPIIMOHAILHOTO (HA IPUMEPE B3aUMOCBSI3U CTPOCHUS M CBOMCTB aTOMOB U BEIIIECTB);

- BBIOJHCHHIO YYEOHBIX 3aJad KaKk K TPOIECCY, JIOCTaBJISIOIMIEMY 3CTETHUECKOE
yJIOBOJIBCTBHE (KPacHBOE, M3SIIHOE PEIICHUE WIH J0Ka3aTelIbCTBO, MTPOCTOTA, B OCHOBE KOTOPOI
JISKUT TAPMOHUS);

NoOHUMAaHUe HeobxXooUMoCmu.

- u300pakeHUsT WCTUHBI, HAYYHBIX 3HAHUW B YYBCTBEHHOW (opme (Hampumep, B
MIPOU3BE/ICHUSAX HCKYCCTBA, TOCBSIIECHHBIX HAyYHBIM OTKDBITHSIM, YYCHBIM, BEIISCTBAM W WX
MIPEeBPALICHUIM);

- TPHUHATHS TPArMYecKOro Kak JpaMaTHYeCKOW (OpPMBI  BBIpAXCHHS KOH(JIMKTA
HEMPUMHUPUMBIX MPOTUBOMOJIOKHOCTEH, UX CTOJIKHOBEHHS (Ha MpUMEpe BBIJAIOLIUXCS HAYYHBIX
OTKPBITHIA, KOH(IMKTA IyBCTBA U JI0JITA, OOIIESCTBA M IMIYHOCTH, PCATBHOCTH H Hcalia).

Takum oOpazom, comepkaHue Kypca XMMHH OCHOBHOW IIKOJBI TO3BOJIAET CHOPMUPOBATH Y
yYaluxcss HE TOJBKO TI03HABATENbHBIC IIEHHOCTH, HO M JPYrHe KOMITOHCHTBI CHCTEMBI
LIEHHOCTEH: TpyAa U ObITa, KOMMYHUKAaTUBHBIE, HPABCTBEHHBIE, 3CTETUUECKHE.

ILnanupyembie pe3yJibTaTbl OCBOCHHUSI Y4€OHOI0 NpeaMeTa « X UMM sy

[Ipu u3yueHun XuMUU B OCHOBHOM 1IKOJIe 00ecrieunBaeTcs JOCTUKEHUE TNYHOCTHBIX,
METalpEeIMETHBIX U ITPEIMETHBIX PE3YJIbTaTOB.
JInyHocTHBIE:

e B [IEGHHOCTHO-OPHEHTAI[MOHHOH c(hepe — YyBCTBO T'OPJIOCTH 32 POCCUICKYIO XUMHUECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPYLY, LEJIeyCTPEMICHHOCTb;

e (hopMupOBaHHE LIEHHOCTH 370pPOBOro M 0Oe30macHoro odpasa *KHM3HHM; YCBOCHUE IPaBUII
WHAMBUAYAIbHOTO W KOJUJIEKTUBHOTO O€30MaCHOrO IMOBEAEHUS B YPE3BBIYAMHBIX CUTYyalMsIX,
YTPOKAIOIIUX KU3HU U 340POBbIO JIFOJIEH;

e B TPYJI0BOI cpepe — rOTOBHOCTHh K OCO3HAHHOMY BBIOOpY AalibHEHIIeNH 00pa3oBaTeabHON
TPAeKTOPUH;

e B TI0O3HABAaTEJIbHOW (KOTHUTHMBHOM, WMHTEIEKTyalbHON) cdepe — yMeHHE YIpaBIsATh
CBOEH 1M03HABATENbHOMN AEATEIbHOCTBIO.

e popMHpOBaHME OCHOB HKOJIOTUYECKON KYyJbTYpbl, COOTBETCTBYIOILIEH COBpEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUIEHUS, PAa3BUTHE OMNbITAa 3KOJOTMYECKHM OPHEHTUPOBAHHOMN
pedaeKCUBHO-0IIEHOYHON U MPAKTUYECKOM JIeATENbHOCTH B )KU3HEHHBIX CUTYalIUAX.

MeranpeamMerHble:

e YMEHHE CaMOCTOSITEIbHO ONPEAEIATh eI CBOEro 00y4eHusl, CTaBUTh U (HOPMYITUPOBAThH
st ceOsi HOBBIE 3aqaud B y4€0e W TIO3HABATEIBHOW JESTEIHHOCTH, Pa3BHBATh MOTHBBI H
MHTEPECHI CBOEH 1M03HABATEIbHOMN JI€ATEIbHOCTH;

e yMEHHE CAaMOCTOSTETbHO IUIAHUPOBATH WYTH JOCTHKCHHS IIeliel, B TOM YHCIE
aJIbTepHATHBHbBIE, OCO3HAHHO BHIOMpaTh Hanbosee 3(peKTUBHBIE CIIOCOObI pelIeHus] y4eOHbIX U
MO3HABATENBHBIX 33/1a4;

e YMEHHE COOTHOCUTH CBOM JACWUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMM, OCYIIECTBIAThH
KOHTPOJIb CBOEH JIEATENPHOCTH B MPOIECCE IOCTIKEHHS pe3ysbTara, ONpPEeIelsiTh CIIOCOOBI
JeMCTBUI B paMKax MpPeASIOKEHHBIX YCIOBUHA M TpeOOBaHUI, KOPPEKTUPOBATh CBOU JAEUCTBHS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTyallUEH;

e yMEHUE OLIEHUBaTh IPABWJIBHOCTh BBIMOJHEHUS Y4yeOHOM 3amadyu, COOCTBEHHBIE
BO3MOXXHOCTHU €€ PELLICHMUS;

e BJIaJICHUE OCHOBAaMH CaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHUS PEIIEHUI U OCYIECTBICHHS
OCO3HAHHOTO BbIOOpA B yueOHOM U MO3HABATEILHOM €I TEIbHOCTH;

e yMEHUE OMNpEAesATh MOHATHUSA, CO34aBaTh OOOOLIEHMS, YCTaHABIMBAaTh aAHAJIOTHUH,
KIlacCU(PUIIUPOBaTh, CAMOCTOSITEIIHHO BBHIOMPATh OCHOBAaHUS W KPUTEPUH ISl KIIACCH(HKAIINH,



YCTaHABIMBATh  IMPUYMHHO-CIECICTBEHHBIC  CBSI3M, CTPOUTh  JIOTUYECKOE  PACCYKJIECHHE,
YMO3aKJIl04eHue (MHAYKTUBHOE, IeAyKTUBHOE U 110 aHAJIOTHUN) U JAeJaTh BBIBObI;

e YMEHHUE CO3/[aBaTh, MIPUMEHAITh U MPEeOOPa30BHIBATh 3HAKH U CHMBOJIBI, MOJCTH U CXEMBI
JUIsl pelIeHns1 y4eOHBIX U IO3HaBaTENIbHBIX 3a/1a4;

e YMEHHE OpPTaHM30BHIBATH Y4YeOHOE COTPYIHUYECTBO M COBMECTHYIO JIEATEIBHOCTH C
YUUTENEM U CBEPCTHUKAMU; paboTaTh MHIMBUAYAIBHO U B TPYIIE: HAXOAUTh O0Iee pelieHre 1
paspemiath KOHQJIMKTHI HA OCHOBE COTJIACOBAaHUS MO3ULIMH U YyYETa HHTEPECOB; (GOPMYJINPOBATH,
apryMEHTHUPOBATh U OTCTaUBAaTh CBOE MHECHHUE;

e YMEHHE OCO3HAaHHO HCIIOJIB30BAaTh PEUYEBBIC CPEACTBA B COOTBETCTBUM C 3aJadei
KOMMYHUKAIIUM JUUIsl BBIPAKEHHUsSI CBOUX YYBCTB, MbICICH M MOTpEeOHOCTEH; MJIaHUPOBAHUS U
pPEeryJIsilMA CBOEU JESITEIBHOCTH; BIIAJICHHE YCTHOM M INHCBMEHHOW pPEYbI0, MOHOJIOTMYECKON
KOHTEKCTHOU peYblo;

e (hopmupoBaHUE U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHMs MH(POPMAIIHOHHO-
KOMMYHMKAIMOHHBIX TEXHOJIOTHH;

e popMHpoBaHME U pPa3BUTUE HKOJIOTMYECKOTO MBINUIEHHS, YMEHUE MPUMEHSTh €ro B
[I03HABATEIbHOM, KOMMYHUKAaTUBHOH, COLIMATBHOM MPaKTHKe U MPOPecCHOHAIbHON OpUEHTALINY.

IIpenmerHbIe:

1.B no3naBartenbHoOi chepe:

o JlaBaThb ONPENCIICHUS HW3YUYCHHBIX NOHATHUM: «XUMHYECKHU DIEMEHT», «aTOM,
«MOH», «MOJICKYJIa», IPOCTHIC M CII0KHBIC BEIECTBA», «BEIIECTBO», «XUMHUYECKas (Hopmyliay,
«OTHOCHUTENIbHAs AaTOMHas Macca», «OTHOCUTENIbHAs MOJIEKYJSIpHAas Macca», OPraHUYECKHe
BEIIIECTBA, MX KJIACCH(UKAIMS U HOMEHKIIATypa, CBOWCTBA, MOTYyUYCHUE W IPUMECHEHHE; U30MEPHS,
TOMOJIOTUSL,IIOJIMMEPBI, TUIIBI XUMUYECKUX OPTaHUYECKUX PEAKIUHI U JP.

. ONMCaTh JIEMOHCTPAIMOHHBIE M CaMOCTOSITEJIbHO IPOBEICHHBIE XUMHYECKHE
JKCIIEPUMEHTBHI;

. ONUCHIBATD W PA3JIMYaTh HW3YYCHHBIE KJACCHl OPraHUYECKUX COEAUHEHHI,
XUMHUYECKHE PEAKLINH;

. KJIACCU(UITUPOBATH N3yUECHHBIC OOBEKTHI U SIBIICHUS;

. JeNaTh BBIBOJBI M YMO3AKIIOUEHHUS W3 HAONIOJACHUN, H3YyUYEHHBIX XUMHUYECKUX

BaKOHOMepHOCTCﬁ, IMPOrHO3UPOBATH CBOICTBa HCHU3YUCHHBIX BCHICCTB TII0 AaHAJIOTMU CO
CBOMCTBaMH HN3YUYCHHBIX

. CTPYKTYpPUPOBaTh M3YYCHHBIH MaTepuajl W XUMHUECKYI0 HWH(POPMAIHIO,
MOJTy4YE€HHYIO U3 APYTUX UCTOYHUKOB;

. MOJICJIUPOBATH CTPOCHUE OPTaHUYECKHUX BEIIECTB.

2.B IeHHOCTHO — OpMEHTAIIMOHHOH cepe:

. aHAJIN3UPOBATh M OLEHUBATh MOCIEACTBUS I OKPY’KAIoUIel cpeabl OBITOBOM U

MIPOM3BOJICTBEHHOM JeSITEIbHOCTH YEJIOBEKa, CBA3aHHOM C MepepadoTKON BEIIEeCTB;

3. B TpyaoBoii cdepe:

. MPOBOJAUTH XMMHUECKHI SKCIIEPUMEHT;

4. B cepe 0€30MaCHOCTH KU3HEAEATEILHOCTH:

OKa3bIBaTh MEPBYIO MOMOIIb MPU OTPABJICHUAX, 0KOTaX U APYTUX TPaBMax, CBSI3aHHBIX C
BELIECTBAMHU U J1a0OPaTOPHBIM 000PY1OBaHUEM.

Yuamuecst HayyarTcsi:

npPO6OOUmMb CAMOCTOSITENIHBIN TOWCK XUMHYECKOH HH(OpMalMu C WUCHOIb30BAHUEM
Pa3IUYHbIX UCTOYHUKOB (Hay4YHO-TIOMYJIIPHBIX M3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECypCOB
NuTepHeTa); NCTIONIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH A7l 0OpaOOTKHU U Mepeaadn XUMHIECKON
nHpOpPMAIINY U €€ TIPEICTABICHHUS B pa3IHIHBIX (popmax;

UCNO1b306aMb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eameaIbHOCmU U
NOBCEOHEGHOIL HCUHU IS



- OOBSCHEHHS XWMHUYCCKHX SBIICHUH, WPOUCXOMSAIIUX B TMPUPOAE, OBITY W Ha
MIPOU3BOICTBE;

- ONpEAeneHUus BO3MOXXHOCTH MPOTEKAaHUS XUMHUYECKUX TMPEBPALICHUNA B Pa3IMYHBIX
YCJIOBHSIX U OLIEHKH UX MOCIIE/ICTBUIA;

- 3KOJIOTMYECKHU TPAMOTHOTO TMOBEICHMS B OKPYIKAIOILEH Cpeae;

- OLEHKHM BIIMSHHUS XUMHUYECKOIO 3arpsi3HEHHsI OKpYKAarolel cpeiapl Ha OpraHu3M
YEeJI0BEKa U APYTHE )KUBBIE OPTraHU3MBbI;

- Oe3omacHOro OOpalieHHuss ¢ TOPIOYMMH M TOKCHYHBIMU BEIIECTBAMH, JaOOPaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBIICHUE PACTBOPOB 33JJaHHOW KOHIICHTPAIIUU B OBITY U Ha MPOU3BOJICTBE;

- KPUTHYECKOW OIICHKH JIOCTOBEPHOCTH XMMHYECKON HH(OpManuu, MOCTyMAomend u3
pa3HbIX HICTOYHUKOB.

Ooyuarowuecs nolyuam 03MOIHCHOCHb HAYYUMbCA:

* TPaMOTHO OOPAIATHCA C BEIIECTBAMH B TIOBCEAHEBHOM JKU3HU;

* 0CO3HaBaTh HEOOXOIMMOCTH COOIOICHHS TPABUIT IKOJIOTUYECKH OE30MacCHOTO MTOBE/ICHNUS B
OKpYKaroIlIel NPUPOTHON CPENE;

* IOHUMaTh CMBICT W HEOOXOJUMOCTh COONIIOJICHUS TPEANUCAHUN, TMpeagaraéMbiXx B
HHCTPYKIHAX 1O UCITIOJIB30BAHHIO JICKAPCTB, CPCACTB OBITOBOI XUMUH U ap.;

* HCMOJIB30BaTh  MPUOOPETEHHBIE  KIIOYEBHIE  KOMIIETEHTHOCTH TPHU  BHITIOJHEHHUH
HCCIIEIOBATEIIBCKUX MPOCKTOB MO M3YYCHHUIO CBOMCTB, CIIOCOOOB TOJIYYEHHUSI U PACIIO3HABAHUS
BEIIECTB;

®* pa3BUBaTb KOMMYHHUKATHBHYIO KOMIICTCHTHOCTb, MCIIOJIB3ysd CpPCACTBa yCTHOfI n
MMCbMEHHOM KOMMYHHKAIIUU MPU paboTe ¢ TEKCTaMH Y4eOHUKA U JOTOJIHUTENBHOMN JINTEPATyPOH,
CIIpaBOYHBIMHU Ta6J'II/IIIaMI/I, MMPOABJIATE TOTOBHOCTH K YBAXCHUIO HUHOU TOYKH 3pCHHUA IIPpU
00CyKJIEHUH PE3yIbTaTOB BBIMOJIHEHHON paOOTHI;

* 00BEKTUBHO OLICHUBATh PIH(bOpMaIII/IIO 0 BCHICCTBAX U XUMHNYCCKUX IMPOLECCCAX, KPUTUICCKU
OTHOCUTBCSI K TICEeBIOHay4yHOW uHpopmanmu, HeToOpOCOBECTHONM peKjaMme, Kacaromencs
HCIIOJIb30BAHHUA Pa3JIMYHBIX BCIICCTB,

* 0CO3HABaTh 3HAUEHHE TEOPETUUECKUX 3HAHUH JJISl MPAKTUYECKOM J1eATeIbHOCTH YeJI0BEKa;

¢ OIIMCBIBATH U3YYCHHBIC 00BEKTHI KaK CUCTCMBI, IPUMCHAA JIOTUKY CUCTEMHOI'O aHAJIN3a,

* IPUMEHSATH 3HAHUS O 3aKOHOMEPHOCTSX MEePHOJNUYECKON CHCTEMbl XUMHUYECKHX 2JIEMEHTOB
JIIsL O6’I)SICHGHI/I$I " IpCABUACHUA CBOICTB KOHKPCTHBIX BCUICCTB,

* pa3BUBaTh HMH(OPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEACTBOM YIUIyOJeHUS 3HAHUM 00
HUCTOPUN CTAHOBJICHUA XUMHUYECKOU HAYyKH, €€ OCHOBHBIX HOHHTHﬁ, NepuoaANYCCKOro 3aKkOHa Kak
OJIHOTO M3 BaKHEUIIMX 3aKOHOB MPHUPOJBI, a TAKKE O COBPEMEHHBIX TOCTHKEHHSIX HAYKH U
TEXHUKU;

* COCTaBJISATH (POPMYJIBI BEIIECTB 110 MX HA3BAHUSM;

¢ ONpCACIATh BAJICHTHOCTD U CTCTICHD OKHUCJICHHA 3JICMCHTOB B BCIICCTBAX,

* COCTaBJISITh OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIM OanaHc (Ui M3YYEHHBIX peakiMii) Mo
NpCAJIOKCHHBIM CXEMaM peaKuHﬁ;

* POTHO3UPOBATH XUMUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa M CTPOCHUS;

* IPUBOJIUTH IPUMEPHI YPABHEHUHN pEaKLNi, JIeXkKallUX B OCHOBE MPOMBIIIIEHHBIX CIIOCOOOB
MOJTy4YeHHUsI aMMHUaKa, CEPHOM KUCIIOTHI, UyTyHa U CTaH;

¢ OIIUCHIBATH (1)I/I3I/I‘~ICCKI/IG U XUMHYCCKHUC IPOLCCCHI, SBIAOMMUCCA YaCTbIO KPYroBOpOTa
BEIIIECTB B IPUPOJIE;

¢ OpraHMU30BbIBATh, IPOBOJUTH YUCHUUYCCKHUEC IMPOCKTHI IO MCCICOAOBAHHIO CBOMCTB BCIICCTB,
HMMEIOIIUX BaKHOE MPAKTUYECKOE 3HAYCHHE.



CucreMa OLEHKH JOCTHKEHHS IVIAHMPYEMBIX Pe3y/1bTaToB.
Kputepun onenuBanmus.

OO0LIEINIaKTHIECKHUE

Onenka «5» cTaBUTCSA B Cllydae:

1.3HaHus, MOHUMAaHUs, [TyOHHBI YCBOEHUS 00YUYaIOLUIMMUCS BCEro 00bEMa MporpaMMHOTO
Marepuana.

2.YMeHUs BbIIETATH TJIaBHbIE MTOJIOKEHUS B M3YYEHHOM MaTepualie, Ha OCHOBaHUH (PaKTOB U
pUMEPOB 000011ATh, 1e/IaTh BHIBO/IbI, YCTAHABIUBATh MEXKIIPEIMETHbBIC U BHYTPHUIIPEIMETHbIE
CBSI3H, TBOPUYECKU IPUMEHSATD [10JIy4E€HHbIE 3HAHHSI B HE3HAKOMOMN CUTYalUH.

3. OtcyTcTBUS OLIMOOK M HEAOUETOB ITPH BOCIIPOU3BEICHUH N3YUEHHOI'O MaTepHaa, pyU yCTHBIX
OTBETax YCTPAHEHHUS OTJEIbHBIX HETOUHOCTEH C MOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB YUUTEI,
COOJIIO/ICHHSI KyJIbTYpbl TUCBbMEHHOW U YCTHOM peuH, mpaBuil 0(pOpMIIeHHUS TUCbMEHHBIX padoT.

Onenka «4» cTaBUTCS B Cllydae:

1. 3HaHMS BCEro U3YyYEHHOI'0 MPOrpPaMMHOI0 MaTepHaia.

2. YMeHus BBIICINATH TIaBHbIE MTOJIOKEHHs B H3yYEHHOM MaTepHaje, Ha OCHOBaHUM (DaKTOB U
MIpUMEPOB 000011aTh, J1eNIaTh BBIBO/IbI, yCTAHABIMBATh BHYTPUIIPEIMETHBIE CBSA3H, IPUMEHSITh
II0JIy4YE€HHBIE 3HaHMsI HAa IPAKTHKE.

3. Jlomy1ieHus: HE3HAYUTENbHBIX (HErpyObIX) OMNOOK, HEJOUETOB MPU

BOCIIPOU3BE/ICHUH N3yUYEHHOI'0 MaTepHaia; COOI0A€HUSI OCHOBHBIX MPABUII KYJIbTYPhI
MMCBMEHHOW U YCTHOH peuu, MpaBuil 0POPMIICHHS TUCbMEHHBIX padoT.

OneHka «3» cTaBUTCA B Cllydae:

1. 3HaHMs ¥ yCBOSHMS MaTepHualla Ha ypOBHE MUHUMAJIbHBIX TPEOOBAHH IPOTpaMMBl,
3aTpyAHEHUS TIPU CaMOCTOSITEIIHHOM BOCIIPOM3BEICHNH, BOSHUKHOBEHHUST HEOOXOTUMOCTH
HE3HAYUTEJIbHOW MOMOIIM NMPEeNoAaBaTesl.

2. YMeHus paboTath Ha YpOBHE BOCIIPOU3BEIEHNUS, 3aTPYJHEHMSI IPU OTBETaX Ha
BUI0M3MEHEHHBIE BOIPOCHI.

3. Hanmuuust rpy0oii omrOKH, HECKOIBKHUX TPYOBIX OMIMOOK MPU BOCIIPOU3BEACHUN H3YYSHHOTO
MaTepualla; He3HAYUTEIbHOT0 HECOOII0IEHUS] OCHOBHBIX MPaBWJI KYJIbTYPbl MTUCbMEHHOHN U
YCTHOM peuH, MpaBui 0(OpMIICHHUS MUCbMEHHBIX Pa0oT.

O11eHKa «2)» CTaBUTCS B CIIVYaE:

1. 3HaHUSA ¥ yCBOCHUS MaTepHasia Ha yPOBHE HIKE MUHUMAIIBHBIX TPEOOBAaHUI ITPOTPaMMBI;
HaJU4us OTJIETBHBIX MPEACTaBICHUN 00 U3YYEHHOM MaTepHale.

2. OtcyTcTBHSI yMEHHSI paboTaTh HA YPOBHE BOCIIPOM3BEACHUS, 3aTPYITHCHHSI TIPU OTBETaX Ha
CTaHJapTHHIE BOIIPOCHI.

3. Hanmnuus HECKOMBKHUX TPYyOBIX OMHUOOK, OOJIBIIIOTO YHCiia HErpyOBIX IPH BOCIIPOU3BEICHUH
M3YUYEHHOTO MaTepHuaia, 3HAUUTEIbHOTO HeCOOIII0ICHHSI OCHOBHBIX MPABHII KYJIbTYPbI
MMMUCbMEHHOM U YCTHOM pedH, MpaBwl 0(OPMIICHHS MMCbMEHHBIX PadoT.

Kputepnu 1 HOpMBI OIICHKH 3HAHUM M YMESHHUH o6vqa}0mnxc51 3a YCTHBIA OTBET.

Onenka "5" craBUTCS, €CIIU YUEHUK:

1.IToka3bIBaeT riryOb0OKO€ U MOJHOE 3HaHUE U TOHUMaHKUE BCEro MPOrpaMMHOI0 MaTepuaa;
IIOJIHOE ITOHUMAHUE CYIIIHOCTH PACCMaTPUBAEMBIX ITOHSATHHN, SIBIICHUHA U 3aKOHOMEPHOCTEH,
TEOPUH, B3aUMOCBS3EN.

2.YMeeT cOCTaBUTh NOJHBIA U IPAaBUIIbHBIM OTBET HA OCHOBE M3YUYEHHOI'O MaTepuaa; BbLACIATh
TJIaBHBIE MTOJIO0XKEHUS, CAMOCTOSTENBHO TIOATBEPKAATh OTBET KOHKPETHBIMH IIPUMEPAMH,




(akTamu; CaMOCTOATEIBHO U apTYMEHTHPOBAHO JIeNIaTh aHAIN3, 0000IIEHNUS, BHIBOJIBL;
yCTaHaBJIMBaTh MEXKIPEAMETHBIE CBSI3U (HAa OCHOBE paHee NMPHUOOPETEHHBIX 3HAaHUN) U
BHYTPHUIIPEIMETHBIE CBSI3U, TBOPYECKHU PUMEHATH MIOJy4YCHHBIC 3HAHUS B HE3HAKOMOM CUTYallHH;
1ocje10BaTeabHO, YETKO, CBSI3HO, 000CHOBAHHO U 0€30IMO0YHO U3J1arath y4eOHbIH MaTepHall.
YMeeT coCTaBIATh OTBET B JIOTHYECKOH MOCIEI0BATENIBHOCTH € UCIIOIB30BAHUEM IIPUHATON
TEPMUHOJIOTHH; JeNIaTh COOCTBEHHbIE BBIBO/IbI; (POPMYIMPOBATH TOYHOE ONpEACICHUE U
HCTOJIKOBAaHNE OCHOBHBIX IIOHATUH, 3aKOHOB, TEOpUA. MOKET IpU OTBETE HE MOBTOPATH JOCIOBHO
TEKCT yueOHMKa; U3J1araTh, MaTepuall JIUTEPATYPHBIM SI3IKOM; MIPABUIILHO U 0OCTOSTEIHHO
OTBEYaTh HA JIONOJIHUTEIIBHBIE BOIIPOCHI YUUTENS; CAMOCTOATENIBHO U PALIMOHAIBHO UCIIOJIB30BaTh
HarJsiIHble TocoOusl, CIpaBOYHbIE MaTepUalIbl, yYeOHUK, JOTOJIHUTENIBHYIO JTUTEPATYPY,
[IEPBOUCTOYHUKH; IPUMEHATh CUCTEMY YCJIOBHBIX 0003HAYEHHM MPHU BEICHUH 3aIlnCeH,
COIIPOBOKIAIOIIUX OTBET; UCIIOJIb30BATh Ul JOKA3aTeIbCTBA BHIBOIOB M3 HAOIIOICHUN U
OTIBITOB.

3. CamocToATeNbHO, YBEPEHHO M 0€301IMO0UHO IPUMEHSET MOJIyYeHHbIE 3HAHUS B PEIICHUN
po0GJieM Ha TBOPUYECKOM YPOBHE; JOITyCKaeT He 0oJiee OJHOTO HEJ0UYETA, KOTOPBIH JIETKO
UCHPaBJISIET O TPEOOBAHUIO YUMUTEISL; UMEET HE00X0AUMbIEe HABBIKU PaOOTHI ¢ Mpudopamu,
yeprexamu, CXeMaMH, rpadukamMu, KapTaMu, COIy TCTBYOIIMMHU OTBETY; 3aIHUCH,
COIIPOBOKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ounenka "4" craBUTCS, €CJIU YUCHUK:

1. [Toka3bIBaeT 3HaHUS BCETO U3yUYEHHOr0 MPOrpaMMHOI0o MaTepuaia. J{aét moyHelil u
NIPaBUJIbHBII OTBET HA OCHOBE U3YyUCHHBIX TEOPUH; JOMYCKAeT HE3HAUUTEIbHbIE OIIUOKH U
HEZO0YETHI IPU BOCIPOU3BEICHUN U3yUEHHOT0 MaTepuaa, He0OoJIbIINEe HETOUHOCTH IIPU
WCIOJIb30BAHUHU HAyUYHBIX TEPMUHOB UJIHM B BBIBOJaX, 0000IIEHUAX U3 HaOIoeHuid. MaTtepuan
M3JIaraeT B ONpeesIEHHON JOTHYeCKON OCIe0BaTEIbHOCTH, IPU 3TOM JI0IYCKAeT OAHY
HerpyOyro omuOKy miu He 6osee ABYX HEe0UETOB, KOTOPhIE MOXKET UCIIPABUTH CAMOCTOSITENILHO
pu TPeOOBAaHUH WM HEOOJBIION TTOMOIIH MTPETIOIaBaTells; TOATBEPIKIAET OTBET KOHKPETHBIMHU
IIPUMEpPaMU; IPABUIILHO OTBEYAET Ha JIONOJHUTEIBHBIE BOIIPOCHl YUHUTEIIA.

2.YMeeT caMOCTOSITENIbHO BBIJIENIATD IVIAaBHBIE MTOJI0KEHHS B U3yUYEHHOM MaTepuale; Ha
OCHOBaHMU (paKTOB U MPUMEPOB 0000IIATH, 1€1aTh BBIBOABL. Y CTAHABIMBATH BHYTPUIIPEIMETHbIE
cBsA3U. MOKEeT NPUMEHSATh NOJyUYE€HHbIE 3HAHNS HA IPAKTUKE B BUJIOU3MEHEHHOM CUTYyallUH,
co0JIr01aTh OCHOBHBIE MPaBWJIa KyJIbTYPbl YCTHOM pe4d; UCTIOIb30BaTh PH OTBETE HAYUHbIE
TE€PMHHBI.

3. He obnanaeT 1ocTaTOYHBIM HaBBIKOM pabOThI CO CIIPABOYHOMN JINTEPATYPOH, YHEOHUKOM,
MIEPBOUCTOYHUKOM (TIPaBUIILHO OPUEHTUPYETCS, HO pabOTaeT MEIJIEHHO).

Ornenka "3" cTaBUTCS, €CJIM VUECHHK:

1. YcBauBaeT OCHOBHOE COJiep)KaHHe yueOHOr0 MaTepHaia, HO MIMeeT POoOeIIbl, He
MPETSITCTBYIONIUE TaTbHEHIIIEMY YCBOCHHIO IPOTPAMMHOTO MaTepHara.

2. M3naraet MaTepuaa HECHCTEMATU3UPOBAHHO, (PparMeHTapHO, HE BCET/Ia MOCIIEI0BATEIIBHO;
MMOKA3bIBAET HEJIOCTATOUYHYIO C(HOPMHUPOBAHHOCTH OTACIBHBIX 3HAHUH M YMEHUH; Cl1a0o
apryMEHTHPYET BBIBOJIbI U 0000IIEHUS, TOMyCKaeT OMMUOKN PpH UX (POPMYITUPOBKE; HE
WCIIOJIb3YET B KAYECTBE JJOKA3aTEIbCTBA BEIBOJIBI M 0000IICHNUS U3 HAOIIOICHUH, OITBITOB WIIN
JOITYCKAET OITUOKH MPH UX U3JI0KEHUH; TaéT HEUETKHE ONPE/ICIICHUS TOHITHH.

3. UcnwIThIBAET 3aTpyAHCHUS B IPUMEHEHUN 3HAHUN, HEOOXOUMBIX TSl PEIICHUS 3319
Pa3IUYHBIX THIIOB, MPAKTUYECKHUX 3aaHUil; MPU 00BICHEHHMH KOHKPETHBIX SIBJICHUH HA OCHOBE
TEOPHUH M 3aKOHOB; OTBEYAET HETIOJIHO HA BOTPOCH! YUUTEIIS WM BOCIIPOU3BOIUT COACPKAHHE
TEKCTa y4eOHHUKA, HO HEIOCTATOYHO TIOHUMAET OTACIbHBIE MTOJIOKEHUS, UMEIOIINE BAXKHOE
3HAYEHUE B 3TOM TEKCTE, JAOITyCKasi OJHY-BE TPyObIc OMIHOKH.

Ouenka "2" cTaBUTCS, €CIIN YUYCHUK:




1. He ycBamBaeT 1 He pacKphIBacT OCHOBHOE COJICpKaHUE MaTepHalia; He 3HACT WU HE TOHNMACT
3HAYUTENBHYIO YaCTh MPOrPAMMHOI0 MaTepHaia B peeliaX MOCTaBICHHBIX BOIPOCOB; HE JIENIaeT
BBIBOJIOB Y 000OIIEHHUIA.

2. Nmeert c1abo copMHUpPOBAaHHBIC U HEMIOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh UX TPU PEIICHUU
KOHKPETHBIX BOIIPOCOB, 3aJ1a4, 3aJJaHHi 110 00pasIly.

3. Ilpu oTBeTE HA OJMH BOMPOC JAOMYCKaeT 0oJiee IBYX TPyObIX OMIUOOK, KOTOPBIE HE MOKET
HCIIPABUTH JJAXKE TP IIOMOIIN YIUTEIIS.

Ipumeuanue.Ilpu OKOHYAHHUIO YCTHOTO OTBETA YYAIllErocs MeAarorom IaéTcst KpaTKuil aHammu3
OTBETa, OOBSIBIISACTCSI MOTUBUPOBAHHAS OIICHKA, BO3MOXHO MTPHUBJICYCHHUE IPYTUX YUAIHXCS IS
aHaJHM3a OTBETA.

Kpurepuu 1 HOpMBI OLIEHKH 3HAHUN U YMEHUI 00YYAFOLINXCA 32 CAMOCTOSTENbHBIE IMCbMEHHBIE
1 KOHTPOJbHBIE PAOOTHL.

OnenHka «5» cTaBUTCS, €CJIU YYEHUK:
1. BeimonuseT paboty 0e3 ook u /uian/ Jomyckaer He 6os1ee 0JHOro HelouéTa.
2. Cobnroaet KyJnbTypy HUCbMEHHON peuy; npaBuia ohopmiIeHUs! TUCbMEHHbBIX padoT.

Onenka «4» CTaBUTCS, €CJIU YYEHUK:

1. BeInosHsAET MUCbMEHHYI0 paboTy MOJIHOCTHIO, HO JOMYCKAeT B Hell He Oosiee oJHON HerpyOoit
OIMOKH ¥ OJHOTO HeT04YETa U /1iin/ He 00Jiee TBYX HETOYETOB.

2. Cobmronaet KyJabTypy MMCbMEHHOM pedH, mpaBuiia ohopMIIeHUsI TUCbMEHHBIX padoT, HO -
JIOTTyCKaeT HeOobIne TOMapKy IpU BEICHUH 3aIUCEH.

Onenka «3» cTaBUTCS, €CJIU YYEHUK:

1. I[TpaBUIIbHO BBIMIOJIHAET HE MEHEE MOJIOBUHBI PAOOTHI.

2. lommyckaet He OoJiee ABYX rpyObIX OIMIMOOK, WK He Ooiee 0THOM rpy0oii, 0JTHOM HerpyOoi
OIMOKH M OJTHOTO HEeI04ETa, HIIM He OoJiee TPEX HErpyObIX OMMOOK, UIIH OJTHON HETpyOoi
OIIMOKHU M TPEX HEJOUYETOB, WIIH MIPH OTCYTCTBUU OIMUOOK, HO MPU HAIMYHH MATH HEJTOUYETOB.
3. JlomyckaeT He3HAYUTEIBHOE HECOOIIIOICHHE OCHOBHBIX HOPM KYJIBTYpPhl TUCHbMEHHOM PEUH,
paBmwI OOPMIICHHSI MTUCEMEHHBIX Pa0oT.

O11eHKa «2» CTaBUTCS, €CIU YUECHHUK:

1. [TpaBUIILHO BBITIOJHSAET MEHEE ITOJIOBUHBI MTUCHMEHHOMN pabOTHI.

2. JlommyckaeT 9ucio omuOOoK 1 HeJJOUETOB, TPEBOCXOIAIIEE HOPMY, TP KOTOPOU MOKET OBITh
BEICTaBJIEHA OIlcHKa "3".

3. JlomyckaeT 3HauuTeIbHOE HECOOII0IEHNE OCHOBHBIX HOPM KYJIBTYPbl IMCbMEHHOMN

peun, mpaBmi1 0OPMIICHHS MUCHbMEHHBIX PadoOT.

Ilpumeuanue. — yuuTenb UMEET MPABO MOCTABUTH YUCHUKY OLICHKY BBIIIE TOM, KOTOpas
MpeayCMOTpEHa HOPMaMH, €CJTU UM paboTa BBIMOJHEHA B OPUTHHAILHOM BapUaHTE. — OIICHKH C
aHAJIM30M PabOT TOBOJISATCS IO CBEACHHS YUAIUXCS, KaK MPABUJIO, HA TMOCIIEIYIOIIEM YPOKE;
MpeaycMaTpruBaeTcs paboTa Ha/l OIIMOKaMU U yCTPAHEHHE MPOOEIIOB B 3HAHUSAX M YMECHHSIX
YYEeHUKOB.

Kpurepun 1 HOpMBI OIIEHKH 3HAHUN U YMEHUN 00YYAIONINXCS 32 MPAKTUYECKUE U JIA00OPATOPHEIE
paboTHL.

Ouenka «5» cTaBUTCS, €CIIU!

1. [IpaBusIbHOM CaMOCTOSITENILHO ONPEEINSIET LEb JaHHBIX pa0doT; BBIIOIHAET padoTy B MOJTHOM
00BEMeE ¢ coOII0IeHnEM He00X0AMMOI MOCIe10BaTEIbHOCTH TPOBEACHUS OIBITOB, H3MEPEHUH.
2. CaMOCTOSITENIbHO, PallMOHAIBHO BEIOMPAET U TOTOBUT ISl BHIIIOJIHEHUS pabOT HEOOX0IUMOE
000py/10BaHuUE; MPOBOAUT JaHHBIE paOOTHI B YCIOBUSX, OOECIIEUMBAIOIIMX OTyUYeHHEe Hauboee




TOYHBIX PE3YJILTATOB.

3. 'paMOTHO, JTOTUYHO ONMHUCHIBAET XOJI MPAKTHYECKUX (JTaDOpaTOpHBIX) padoT, MPaBUIBHO
(l)opMyﬂpreT BBIBOAbI; TOYHO U AKKYPAaTHO BBIIIOJHACT BCC 3aIlUCH, Ta6J'II/IHBI, PUCYHKH,
YepTeXH, rpauKu, BEIYHCICHUS.

4. [TposiBisieT OpraHU3aMOHHO-TPY/IOBBIE YMEHHS: TTOACPKUBACT YUCTOTY PabOYETo MECTa,
MOPSIZIOK Ha CTOJIe, SKOHOMHO PacXoAyeT MaTepuallbl; COOI0IaeT MPaBUia TEXHUKU
0€30MacCHOCTH MPH BBIIIOJIHEHUH padoT.

OneHka «4» cTaBUTCA, €CJIU YUCHUK:

1. BeimonHseT npakTUyecKyro (J1abopaTopHyt0) paboTy MOJHOCTHIO B COOTBETCTBUU C
TpeOOBaHUSAMU MPHU OLIEHWBAHUU PE3YJIbTATOB Ha "5", HO OMYyCKaeT B BBIUUCIICHUSX, U3MEPEHUAX
JIBa — TPU Hel0u€Ta WK OJIHY HErpyOyro OIMOKY M OJAMH HEJIOUET.

2. IIpu oopmiieHun paboT AOMYyCKAET HETOYHOCTH B ONTMCAHUM X0J1a ACUCTBUI; JiesiaeT
HETOJIHbIE BHIBOJIBI IPU 00OOIIEHUH.

OreHka «3» CTaBUTCS, €CIIU YYCHUK:

1.1 [IpaBunpHO BHIMOTHSET paboTy HE MeHee, ueM Ha 50%, o JHaKo 00bEM BBITOTHEHHOW YacTH
TaKOB, YTO MO3BOJISIET MOJYYUTh BEPHBIC PE3YJIbTAThl U ClI€TaTh BHIBOJBI IO OCHOBHBIM,
MPUHIMITHATLHBIM BaKHBIM 33J1a4aM paOOTHI.

2. [Tonbupaet o0opy10BaHKE, MaTepUall, HAUMHAET PadOTy C MOMOLIBIO YUUTEIS; WM B XO/1€
MIPOBEICHUS U3MEPEHHA, BEIYUCIICHHA, HAOIFOIEHHUH JIOITyCKaeT OMIMOKH, HETOUYHO (HhOpMYITHpyeT
BBIBOJIBI, 0000IICHHMS.

3. IlpoBoauT paboTy B HEPALMOHAIBHBIX YCIOBHUAX, YTO MPUBOJMUT K MOTYUYCHHIO PE3YIIHTATOB C
OOJIBIIMMH OTPELIHOCTSIMU; WIIM B OTUETE JIOMYCKAET B OOIIEH CII0KHOCTH HE Oosee ABYX
omuOOK (B 3aMUCSIX YHCEN, PE3yIbTaTOB N3MEPEHUH, BRIYHACICHUH, COCTaBJICHUN TPAPHKOB,
TaOIUII, CXeM U T.J.), HE UMEIOIIUX JIJIS TaHHOUW pabOThl MPUHIIMITUATIHLHOTO 3HAYEHUS, HO
MOBIIMSIBIIMX HA PE3YJIbTAT BHITIOTHEHHUSI.

4. Jlonyckaet rpyOyro OIMOKY B X0/ BBITIOJIHEHHSI pa0OTHI: B 00BSICHEHUH, B 0pOPMIICHUH, B
COOJIIO/ICHUH TIPAaBUIJI TEXHUKU 0€30MaCHOCTH, KOTOPYIO YUEHUK UCIIPABIISET 110 TPEOOBAHHIO
YUUTEIIS.

Onenka "2" cTaBUTCS, €CJIM VUCHHK.

1. He ompepenser caMOCTOSITENLHO 1IeTh pa0OThI, HE MOKET 0€3 MOMOIIN YYUTEIIS TOATOTOBUTh
COOTBETCTBYIOIIEE O0OPYOBaHHUE; BHITIOJIHSIET padOTy HE TOJHOCTHIO, U 00BEM BBIITOTHEHHOM
YaCTHU HE MO3BOJISIET ClI€NATh MPaBUIIbLHBIE BBIBOIBI.

2. Jomyckaet aBe u 6osee rpyObie omMOKH B X0/1€ padoT, KOTOPHIE HE MOXKET UCIIPABHUTH 110
TpeOOBAHUIO TIEJIArora; Wi MPOU3BOIUT U3MEPEHHUSI, BEIYUCIICHUS, HAOJIIOICHUST HEBEPHO.

Kpurepnu 1 HOpMBI OIIEHKH 3HAHUI M YMEHUN 00y4Jaronuxcs 3a HaOIIoleHneM 00bEKTOB.

OteHKa «5» CTaBUTCSI, €CIH YYCHHUK:

1. [IpaBHIBHO MPOBOIUT HAOIIOICHUE N0 3aJAHUIO YUUTEIIS.

2. Beiensier cymniecTBeHHbIE PU3HAKU Y HAOII01aeMOT0 00BEKTa, IpoLecca.

3. I'paMOTHO, JTIOTHYHO OOPMIISIET Pe3yNIbTAThl CBOUX HAOIIOICHHUH, IenaeT 0000IIeHNs,
BBIBO/JbI.

Orenka "4" ctaBUTCS, €CJIM YUCHHK:

1. IIpaBuJIbHO MPOBOAUT HAOIOICHHUE IO 33JAHHUIO YUUTEIIS.

2. JlormyckaeT HETOYHOCTH B X0JI¢ HAOJIFOICHUH: TIPU BBIICIICHUH CYIIECTBEHHBIX TPU3HAKOB Y
Ha0JI01aeMOro 00BEKTa, poIlecca Ha3bIBAET BTOPOCTEIICHHBIE.

3. HeOpexHo miu HeTOYHO 0(hOpMIISET Pe3yIbTaThl HAOIOICHUN.




Ouenka "3" craBUTCS, €CJIM YYCHHUK:

1. JomyckaeT oHy-ABE TpyObIe OMMUOKH WJIM HETOYHOCTH B MMPOBEACHUU HAOIIIOICHHI 110
3a[IJaHUI0 YUUTEIS.

2. [Ipu BbIIENEHNH CYILIECTBEHHBIX MPU3HAKOB y HA0II0AaeMOro 00BbEKTA, MPOLlecca Ha3bIBAET
JIMIIb HEKOTOPBIE U3 HUX.

3. JlommyckaeT ofHy-ABe rpyObie omnOKU B 0OPMIIEHUHN PE3YIbTaTOB, HAOMIOEHUI U BHIBOJIOB.

OneHka «2» CTaBUTCS, €CJId YYEHUK:

1.lommyckaeT Tpu-ueThipe TpyOble OMMOKH B IPOBEICHUU HAOTIOACHHI M0 33JaHUI0 YUUTETIS.

2. HempaBuiibHO BBIJIENISIET IPU3HAKU HA0JI0/1a€MOr0 00bEKTa, IpoLecca.

3. JlomyckaeT Tpu-ueThipe TpyObie oMok B 0(pOPMICHUH PE3yIbTaTOB HAOIIOACHUN U BBIBOJIOB.
Ipumeuanue.OTIeHKH ¢ aHATTU30M YMEHUHN U HABBIKOB MTPOBOIUTH HAOIIOCHUS JJOBOJATCS 10
CBEJICHHMSI yUaIllUXCsl, KaK MPaBUJIO, HA MOCIEIYIONIEM YPOKe, TIOCTe clayu OTYEéTa.

O6mas knaccuduKalus oumooK.

[Ipu onieHKe 3HAHWI, YMEHUI, HABBIKOB CIIEYET YUYUTHIBATH BCE OMMOKH (TpyObIe U HETPyOBIC),
HEJIOYETHI B COOTBETCTBUU C BO3PACTOM YUaIIUXCS.

I pybvivu cuumaromes owuoOKuU:

- HE3HAHUE ONPEeIeNICHUs] OCHOBHBIX MOHATUM, 3aKOHOB, ITPaBUJI, OCHOBHBIX IOJI0KEHUN , TEOPUH,
He3HaHue GopMyJl, OOIIETPUHITHIX CUMBOJIOB 0003HAYE€HUN BEITMYNH, €IMHUI] UX U3MEPCHHUSI,
HaUMEHOBAaHUI 3TUX €UHUIL;

- HEYMEHHE BBIJICIIUTH B OTBETE TJIABHOE; 00OOIIUTH pe3yJIbTaThl H3yYCHHS;

- HEyMEHHUE IPUMEHUTH 3HAHUS JIJIsl pEIICHUS 3a/1a4, OObSICHEHUS SBICHMUS;

- HEYMEHHE YNUTATh U CTPOUTH IPaduKH, MPUHIIAIIUATEHBIE CXEMBI;

- HEyMEHHE MOATOTOBUTH YCTAHOBKY WJIM J1abopaTopHOE 000pyI0BaHHE, TPOBECTH OIIBIT, ,,
HaOJII0JIeHNE, ClIeNaTh HEOOXOIUMBbIC PACUETHI MJIH HCIIOJIB30BATh MOJIYICHHBIC TAHHBIC IS
BBIBOJIOB;

- HEyMEHHUE T0JIh30BAThCSI IEPBOMCTOYHHKAMU, YICOHUKOM, CIIPABOYHUKOM;

- HapyllleHHe TEXHUKU 0e30MacHOCTH, HeOpeKHOE OTHOIIEHHE K 000pyA0BaHHUI0, TPHUOOpaM,
Marepuaiam.

K neepybvim omnocames owubku:

- HETOYHOCTH (POPMYIIMPOBOK, OTIPEICTICHUN, TIOHSTUH, 3aKOHOB, TEOPHA, BEI3BAaHHASI HETIOJTHOTOM
0XBaTa OCHOBHBIX MPU3HAKOB OMPEEISIEMOr0 MOHITHS WU 3aMeHON 1 — 3 U3 3TUX MPU3HAKOB
BTOPOCTEINIEHHBIMU;

- OIIMOKH NP CHATUU MTOKa3aHUM C U3MEPUTEIBHBIX IPUOOPOB, HE CBSI3aHHBIE C ONPEACTICHUEM
LIEHBI JICJICHUS [IKAJIbI;

- oHIMOKH, BEI3BaHHBIE HECOOIIOIEHUEM YCIOBUI TPOBEICHUS OIbITa, HAOMIOICHUS, YCIOBUN
paboTel mpubdopa, 000pyaOBaHUS;

- OIIMOKH B YCIOBHBIX 0003HAUYEHUAX HAa CXeMaX, HETOYHOCTh Tpaduka;

- HepallMOHAJIBHBIN METOJI PEIIeHUs 3a7a41, BHITIOJIHEHHS YaCTU MPAKTUUECKOU paboThI,
HEJ0CTATOYHO MPOyMaHHBIH IJIaH YCTHOTO OTBETa (HapylIeHHEe JJOTUKU U3TI0KEHUs, ToMeHa
OTJIENTbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTETIIEHHBIMH);

- HepaloHaJIbHbIE METOIBI PAOOTHI CO CIIPABOYHOMN JTUTEPATYPOIL;

- HEyMEHUE pelIaTh 3a/1a4¥, BEITIOTHATE 3aJaHHS B 00IIEM BHUJIC.

Heoouémam u ssensaromes:

- HepalMOHaJbHbIC MPUEMBI BEIYMCIICHUN U TPeoOpa30BaHMM, BHIIOJTHEHHS OIBITOB,
HaOII0IEHUH, MPAKTUYECKUX 3a/IaHUM;

- apumeTHIeCKre OMUOKHN B BEIUUCIICHUSAX;

- HeOpEXKHOE BBITIOHEHUE 3aIUCeH, YepTexeid, cxeM, rpadukoB, TaOIuI;

- opdorpaduueckue U MyHKTAIMOHHBIC OIIHOKH.




Conep:xkanue yueOHOro npeaMera « XuMush»

BBenenue

[Ipenmer opranuuyeckoil xumuu. OCOOEHHOCTH CTPOECHHUS U CBOMCTB OpraHM4eCcKHX
COEIMHEHUI. 3HaUE€HUE U POJIb OPTaHUYECKOM XMMHH B CUCTEME €CTECTBEHHBIX HAYK U B JKU3HU
oOmiectBa. KpaTkuii ouepk UCTOpUM pa3BUTHUSL OPraHUUYECKON XUMUHU.

[IpeanocelIku CO3/1aHUsl TEOPUU CTPOCHUS: TEOPHs PAJAMKAJIOB U TEOPHUS THIIOB, pabOTHI
A. Kekyne, D. ®panknanga u A. M. ByTtnepoBa, cbe3n Bpadeil U e€CTECTBOMCIIBITATENCH B T.
Inefiepe. OCHOBHBIE MOJOKEHUS TEOPUH CTPOEHUSI OpraHUUecKux coequHeHnii A.M. bytneposa.
XUMUYECKOE CTPOEHUE U CBOICTBa OpraHmyeckux BelecTB. M3omepus Ha npumepe H-OyTaHa U
n300yTaHa.

DneKTpoHHOEe 00JIaKo W OopOuTanb, MX GOPMBI: S u p. DIEKTPOHHBIE U DJIEKTPOHHO-
rpapuueckue GopMysibl aromMa yriepoJa B HOPMAJIbHOM U BO30Y)XKJIEHHOM COCTOSTHHSX.
KoBanenTtHast xumudeckasi CBS3b U €€ pa3HOBUAHOCTH: S U P. Bomopoanas cBszb. CpaBHeHue
0OMEHHOT'0 U JJOHOPHO-AKIENITOPHOTO0 MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOM CBS3H.

[IepBoe BaneHTHOE COCTOSIHME — sp3-rn6pnz[1/13aum — Ha IIpUMEpPE MOJIEKYJIBl METaHa U
JIPYTHX agKaHOB. BTOpOe BaNEHTHOE COCTOSIHHE — Sp°~-THOPHUIN3AIIS — HA TPHUMEPE MOJIEKYIIbI
sTIwieHa. TpeTbe BaJIEHTHOE COCTOSSHUE — SP-TMOpHAM3alMs — Ha MPUMEpPE MOJIEKYJIbI-
aneTwieHa. I'eomeTpus MOJEKyJ pacCMOTPEHHBIX BEIIECTB M XapaKTEpPUCTHKA BUIOB
KOBaJICHTHOM CBs3M B HHUX. Mogens ['winecnu 111 OOBsICHEHHMSI B3aUMHOTO OTTAJIKMBaHUS
rUOpUIHBIX OpOUTaIel U UX PACIIONOKEHUS B IPOCTPAHCTBE C MUHUMYMOM 3HEPTHUH.

JdemoncTpanuu. Komnekiys opraHuYecKuX BELIECTB, MaTepUAlOB M U3JEIMM U3 HHUX.
Mogpenu monekyn CHs u CH3OH; CoHy, CoHy u CeHs; H-OyTana u u3o0yTtana. BzaumoneiictBue
HaTpUs C OSTAaHOJOM M OTCYTCTBHE B3aMMOICHCTBHUS C JIUATWIOBBIM d3dupom. Kosiexnus
IIOJINMEPOB, MPUPOJHBIX U CUHTETHUECKUX Kay4dyKOB, JIEKAPCTBEHHBIX IPENapaToB, KpacUTEEH.
[IapocrepxHeBbie U 00BeMHBIE Mozenu Mosekyn Hp, Cla, N2, H20O, CHy. llapocTepkHeBbie U
oobemubie moaenu CHy, CoHas, CyHp. Mogens, BbINONHEHHass W3 BO3AYUIHBIX IIAPOB,
JEMOHCTPHUPYIOIIasi OTTAIKUBaHHE THOPUAHBIX OpOUTANIEH.

Crpoenne n kiaaccupukanus OpraHnvecKuX coeMHeHU

Knaccudukanuss opraHM4ecKMX COEIMHEHMH 10 CTPOCHUIO «YTJIEPOJHOIO CKeNleTay:
aIMKIINYeCKue (aJKaHbl, aJKEHbBI, AJIKWHBI, AJIKAJAUCHBI), KapOOIMKINYeCKHUEe (IIUKJIOATKAHbI U
apeHsl) M rerepouukianueckue.  Krmaccudukauus ~— OpraHMYeCKMX — COEAMHEHUH 1o
(YHKIMOHATBHBIM ~TpyNNaM: CHUPTHI, (EeHoNbl, MpocThie AGUpPHI, aJbAETUIbl, KETOHBI,
KapOOHOBBIE KUCIIOTHI, CIIOXKHBIE 3(DUPBHI.

Homenknarypa tpuBnaneHas, panuoHansHas n MIOITAK. PannonansHas HOMEHKIATypa
Kak mpenmectBeHHUK HoMmeHknaTypsl MIOITAK. [lpunuunsl  oOpa3oBaHMs  Ha3BaHUM
oprannueckux coenuHenuit no MIOITAK: 3amenienus, poioHauyaibHONU CTPYKTYpPbI, CTAPUIMHCTBA
XapaKTePUCTHUYECKUX TPYII (a1(paBUTHBIA TOPSIOK).

CrpykTypHass W30MEpPHS M €€ BHJIBI: H30MEpPUS «YIVIEPOJAHOIO CKEJeTa», W30Mepus
MOJIOKEHUS (KpaTHOM CBSI3M M (DYHKUMOHAIBHOM TpyNNbl), MEXKKJIAcCOBas H30Mepusl.
[IpocTpancTBeHHass HM30MEpHsl W €€ BHJIBL: I'€OMETpHYEcKas M ONTH4YecKas. buomornueckoe
3HaYeHWe  OoNTHYecKod  m3oMepuu. OTpaxeHHe  OCOOCHHOCTEH  CTPOEHHsS  MOJIEKYJ
T€OMETPUUYECKUX U ONTHYECKUX U30MEPOB B UX HA3BAHUSAX.

JemoncTpanuu. OOpasubl NpeAcTaBUTENCH  pa3iIMyHBIX  KJIACCOB  OPraHMYECKUX
COCIMHEHUI W IIapOCTEepP)KHEBbIE WM OObEMHBIE MOAENH WX Mojekyn. Tabmumpl «Ha3Banue
QJKaHOB M QJKWIBHBIX 3aMecTuTenei» U «(OCHOBHBIE KJIACChl OPraHMYECKHUX COEAVHEHHN».
[ITapocTepKHEBBIE MOAEIA OPraHWUYECKUX COCAVMHEHUM PA3IMYHBIX KJIacCOB. MoOJenu MOJeKys
M30MEPOB Pa3HBIX BUIOB H30MEPHH.

KonTtpoJubnas pabora Nel



XuMHYeCKHe PeaKuMi B OPraHNYeCKoil XUuMuM

[lonsiTe 0 peakuusAx 3aMmelleHHs. [anoreHupoBaHHE aAJIKAaHOB W APEHOB, IIETOYHOU
TUIPOJIU3 TaJIOT€HAIKAHOB.

[lonsatTne o peakuusx NOpUCOECAUHEHHUA. [UIpPUPOBAHME, T'HAPOTATOTCHUPOBAHUE,
raJloreHMpoBaHue. Peakiiuy noammepusanuy U NOJUKOHICHCALUY.

[TonstTHe o peakuusx OTIICIUICHUS (dMTUMUHUpPOBaHUs). JleruapupoBaHue anaKaHOB.
Herunparanus couprtoB. [leruapoxiiopupoBaHue Ha MpuMepe rajoreHaikaHoB. [lonstue o
KPEKHMHIE€ aJIKAHOB U JICTIOJIMMEPHU3ALUH I10JIMMEPOB.

Peakuuu nzomepuzamumu.

l'omonuTHYECKUT W TETEPOJUTUYECKUNA pas3pblB KOBAJICHTHOW XHWMHUYECKOW CBS3H;
oOpa3oBaHH€ KOBaJEHTHOM CBSI3U 10 JIOHOPHO-aKLENTOpHOMY MexaHusMmy. [lonstue o
Hykieopuiae u snektpoduie. Knaccudukanums peakiuii mo THIy pearupyroliux YacTUI
(HykJIeopmIbHbIE U ANEKTPOGUIbHBIE) U MPUHLMIYY U3MEHEHUS COCTaBa MOJIEKyJsbl. B3zaumHuoe
BJIMSIHME aTOMOB B MOJIEKYJIaX OpPraHMYEeCKUX BelecTB. IHIYKTUBHBIA U ME30MEPHBIN 3P PeKThI.
[IpaBuiio MapkoBHUKOBA.

Pacuernbie 3agaum. 1. BpluncieHue BBIXOJa MNPOLYKTa PEAKLUUH OT TEOPETHUECKU
BO3MOKHOTO. 2. KoMOMHMpOBaHHbIE 3a/1a4H.

JemoncTpanuu. B3pbeiB cmecu MeraHa ¢ xjopoM. OOGecuBeunBaHH€ OpPOMHOW BOJIBI
STUICHOM W anetwieHoM. [lomydenne QenomodopMabaeruaHON cMombl. [enonmumepusanus
nosmdTwieHa. [lonydyenne stuneHa u sta”ona. KpekuHr kepocuHa. B3pbIB rpemydero rasa.
['openne Merana uinu nponaHoOyTaHOBOW cMecH (M3 ra3oBOM 3akurajiku). B3pbelB cmecu MeTaHa
WK IPONaHOOyTaHOBOW CMECHU C KMCIOPOAOM (BO3IYXOM).

Yraesonopoasl

[TonsTHe 006 yriieBogopoaax.

Ilpupoonvie ucmounuxku y2neeo0opodos. Hedbts u ee mpoMbIIIICHHAs NepepadoTKa.
@pakuMOHHAs IEPEroHKa, TEPMHMYECKUN W KATAIUTUYECKUM KpekuHr. lIpuponnsni ras, ero
COCTaB M NpaKTHYecKoe ucnoib3oBaHue. KameHnHblil yronb. KokcoBaHMe KaMEHHOTO yIJIs.
[IpoucxoxxaeHne NPUPOAHBIX HCTOYHHUKOB YTIIEBOJOPONOB. PudopmuHr, ankummpoBanue u
apomatu3alusi  HEPTENpPOAYKTOB. OKOJIOTMYECKHE acCHeKThl JOOBbIYM, MepepaboTKu |
HCIIOJIb30BAaHUS MOJIE3HBIX HCKONIAEMBIX.

Ankanwi. I'omonoruueckuil pag u odmas popmyna ankaHoB. CTpoeHHE MOJIEKYJIBI METaHa
u Jpyrux ankaHoB. M3oMepus ankaHoB. Pusznyeckue CBOICTBA alKaHOB. AJIKaHBl B MPUPOJE.
[IpomblnIeHHbIE CTIOCOOBI TOMYYEHHUS: KPEKUHI AJKAHOB, (DpaklMOHHas MeperoHka HedTu.
JIaGopaTopHbIe CrOCOOBI TOJMYYEHHs aJKaHOB: CHHTe3 Bropra, nexkapOOKCHIMpOBaHHE COJIEH
KapOOHOBBIX KHCJIOT, THUAPOJIN3 KapOuaa amoMuHus. Peakiuu 3amemieHus. I'opeHre aakaHOB B
pPa3IMYHBIX  yCIOBUSAX. TepMHMUYECKOe pasjioKeHUWEe aikaHoB. M3omepusamus ajlkaHOB.
[Ipumenenne ankaHoB. MexaHU3M peakUUH paJUKaIbHOIO 3aMELIEHMs, €ro CTajluu.
[IpakTHueckoe HUCHOIB30BAaHUE 3HAHUM O MexaHu3Me (CBOOOJHO-paJUKalIbHOM) peakuuil B
IIpaBUJIaX TEXHUKH O€30MacHOCTH B OBITY U HAa POU3BOJICTBE.

Ankenwt. T'omonorndyeckuii psag u obOmast Qgopmyna ankeHoB. CTpoeHHE MOJIEKYIIbI
TWIEHa M JAPYTUMX aJKkeHoB. M3omepus ajkeHOB: CTPYKTypHass W IPOCTPAaHCTBEHHas.
Homenknarypa u ¢usnueckue cBoicTBa amkeHOB. [lomyueHHe STHICHOBBIX YTJIEBOJOPOJIOB H3
QJIKAHOB, TaJIOTEHAJIKAaHOB U CIUPTOB. [lonspu3anus n-cBsI3U B MOJIEKYJIaX aJKEHOB Ha MpHMeEpe
nponena. [lonstue 06 unaykTuBHOM (+) 2ddexTe Ha mMprmMepe MoOJEKybl TporeHa. Peakunn
NPUCOETUHEHNsT (TaJJOTEHUPOBAaHUE, TUAPOTAJIOr€HUPOBaHME, THIpaTalys, TUIAPUPOBAHUE).
Peakuuu okuciaeHUs U NOJMMEpPU3ALUU aJKEeHOB. [IprMeHeHne ankeHOB Ha OCHOBE MX CBOICTB.
MexaHu3M peakUuu 3JIeKTPOPUIBHOIO IMpHUCOeIUHEHHs K ainkeHaMm. OKHCJIEHHE alIKeHOB B
CMSITKHX» U «OKECTKHX» YCIOBHUSX.

Ankuner. T'omonornyeckuit psn ankuHoB. OOmas ¢opmyna. CTpoeHHE MOJIEKYJIBI
aleTwyieHa M Jpyrux ainkuHoB. M3omepuss ankuHoB. HomeHkiaTypa —aleTUIEeHOBBIX
yriaeBofoponoB. IlomydyeHue ankMHOB: METaHOBBIM M KapOWAHBIM crocoObl. Pusnueckue



CBOMCTBa anKWHOB. Peaknuum mnpucoeIMHEHUs: TaJOr€HUPOBAHUE, TUAPOTraJOreHUpPOBAHUE,
ruapatanus  (peakuus KydepoBa), rumpupoBaHue. Tpumepusanus aneTuieHa B O€H30I.
[Ipumenenue ankuHoB. OkucieHue ankuHoB. OcoOble CBOMCTBA TEPMUHAIBHBIX AJTKUHOB.

Ankaduenwvr. OO6mas ¢opmyna ankaaueHoB. CrpoeHue Monekyid. HW3omepus u
HOMEHKJIaTypa aJKagueHOB. Pu3nyeckue CBOWCTBA. B3anMHOE pacronoKeHue Tm-CBSA3EH B
MOJIEKyJlaX aJKaJHeHOB: KyMYJIHpPOBAaHHOE, COINpPSHKEHHOE, H30IupoBaHHOe. OCOOEHHOCTH
CTPOCHHS COIPSKEHHBIX aJKaJUeHOB, WX IIOJyuyeHUe. AHAIOrus B XUMHUYECKHMX CBOMCTBax
aJKeHOB U ankaaueHoB. [lomumepusanus ankagueHoB. HatypanbHblii 1 CHHTETUYECKHM KayUyyKHu.
Bynkanuzanus kaydyka. Pesuna. Pa6otsr C.B. Jle6eneBa. OcoOeHHOCTH peakinii MpUCOSTMHEHUS
K aJIKaIM€HaM C COIPSKEHHBIMU TT-CBSI3SMH.

Huknoankaner. IloHATHE O LMKJIOAJIKAHAX M MX CBOMCTBax. ['oMojormyeckuii psm u
obmas ¢opmyna ukinoankanoB. Hampsokenwe nukina B CsHs, C4Hg u CsHig, xoHpOpMmarum
CsH1o. M3oMepus mukioankaHoB (MO «yIJIEPOJHOMY CKEJIETY», Yuc-, mpanc-, MEXKIaccoBas).
XVUMUYECKUE CBOWCTBA IIMKJIOAJIKAHOB: TOPEHHUE, pAa3JIOKEHUE, paJAUKaJIbHOE 3aMEIlCHUE,
n3omepuzarusi. OcoOble CBOMCTBA IIUKIIOMPOIIaHa, IUKJIOO0yTaHA.

Apenwl. beH3on kak npezcraButellb apeHoB. CTpoeHue Mouiekyiibl 6ensona. ConpspkeHue
n-cBsizeil. M3omepusi m HOMEHKIATypa apeHOB, uUX mojydeHue. ['omonorn Oenzona. Brusinue
OOKOBOM IIeNM Ha 3JIEKTPOHHYIO IJIOTHOCTh CONPSKEHHOTO T-00Jlaka B MOJIEKYJIaX FOMOJIOTOB
OeH30I1a HA TIpUMEpPE TOJIyoJ1a. XUMHUYECKHE CBOMCTBA OeH301a. Peakinm 3aMeneHus ¢ ydacTuemM
OeH30/1a: TaJlOTeHUPOBAHUE, HUTPOBaHME W alkuiaupoBaHue. llpumenenue OeH3zosna U ero
romosioro. PanukanbHoe xyiopupoBaHue OeH30ia. MexaHu3M U yCJIOBUS IPOBEIACHUS pPeaKuu
panuKaIbHOrO XJopupoBaHus Oenzosa. Karanutudeckoe rugpupoBaHue OeH3ona. MexaHusMm
peakuuii ANEeKTPOGUIBHOIO 3aMEIlEeHUsl: TaJOreHUPOBAHMS M HUTPOBaHHUS O€H30Ja U €ro
romosioroB. CpaBHEHHE PEaKLIMOHHOM CIOCOOHOCTH OeH30ja U TOJYyoJIa B PEAKLUAX 3aMEIICHUS.
Opuentupytoiee aeiicrsue rpyimsl atoMmoB CHz— B peakuusx 3aMelieHys ¢ y4acTueM TOJIyoJIa.
Opuentantsl | u Il pona B peakuusx 3aMerieHus ¢ ydacTueM apeHoB. Peakuuu OOKOBBIX Lieneit
ANKWIOEH30JI0B.

Pacyernbie 3amaum. 1. HaxoxaeHnwme MONEKYJISIpHOH (GOPMYyIBl OPraHUYECKOTO
COeMHEHUs 1o Macce (00beMy) IpOIyKTOB cropanus. 2. HaxoxaeHne MonekyIspHoOi (hopMyIisl
BEILECTBA 10 €r0 OTHOCHUTEJIBbHOM IUIOTHOCTHM M MAacCOBOM J10JI€ 3JIEMEHTOB B COEAMHEHUSX. 3.
KoMOuHMpoBaHHbIE 3a1a4M.

Hemoncrpauun. Komnekuus «[IpupoaHpie MCTOYHUKHM YriieBOAOpoaoB». CpaBHEHHE
MpoIeccoB TopeHust HeTu U mpupoaHoro raza. OOpa3oBanue He(PTAHON IIICHKH HA TOBEPXHOCTH
Boabl. Karanutuueckuii kpekuHr napaduna. PacTBopenue napaduna B OeH3WHE W HCMApeHHE
pactBoputens u3 cMmecu. [lnaBneHue mnapaduHa M €ro OTHOLIEHHE K Boje (pacTBOpEHHE,
CpaBHEHME TIUIOTHOCTEH, cmauuBaHue). Pasznenenne cmecu O€H3MH — BOJa C TOMOIIBIO
JIEIUTEIIBHON BOPOHKHU.

[TonyueHnne meTana U3 anerara HaTpUs U TUAPOKCUAA HAaTpuss. Moaenu MOJIeKyJl alKaHOB
— ImapocTepkKHeBble U 00BbeMHbIe. ['OpeHne MeTaHa, MpomaHoOyTaHOBOW cMmecH, mapaduHa B
yCIIOBUSX M30BITKa U HEJOCTaTKa KHUciopoaa. B3pblB cMecu MeraHa ¢ Bo3ayxoM. OTHoIIEHUE
MeTaHa, NpPOMaHoOyTaHOBOW cMmecH, OeH3WHA, napadpuHa K OpPOMHOW BOAE M PacTBOpPY
repMaHraHata Kanus. B3pelB cmecm MeTaHa U XJOpa, HWHULIUUPYEMBIA OCBELLIEHHUEM.
Boccranosnenue oxkcuna meau (1) mapapunom.

[lapocTepkHeBble U O0BEMHBIE MOJETH MOJEKYJ CTPYKTYPHBIX M IMPOCTPAHCTBEHHBIX
M30MEPOB anKeHOB. OObEMHBbIE MOJENIM MOJIEKYyJ ankeHoB. [lomydeHuwe 3TeHa U3 3TaHOJA.
Ob6ecuBeunBanre 3TeHOM OpoMHOHN Bojabl. ObeclBeuMBaHHWE STEHOM pacTBOpa IMEpMaHraHaTa
kays. ['opeHne sreHa.

[Tonyuyenue ameruneHa u3 kapobunma kanplusg. Ousmdeckue cBoiicTBa. B3ammopeiictue
aneTusieHa ¢ OpoMHON BoJoM. B3anmoneiicTBue aneTuieHa ¢ pacTBOPOM I€pMaHraHara Kajusl.
I'openue anerunena. BzanmogeiicTBre aneTuieHa ¢ pacCTBOPOM COJIHM MEIH MK cepedpa.

Mopenu (1apocTepKHEBbIE U 00bEMHBIE) MOJIEKYJI aTKaJUEHOB C PA3IMYHBIM B3aUMHBIM
pacmonoxkeHueM m-cBsized. Jlemonmumepmzanus kaydyka. Mojenu (IIApOCTEp)KHEBBIE U



00BEMHBIE) MOJIEKYJ QlKaJHUEHOB C pA3JIMYHBIM B3aUMHBIM PAclOJIOXKEHHUEM T-CBSI3EHl.
Koarynsus MiaedHoro coka KaydyKOHOCOB (MOJI04asi, OJyBaHUMKOB HIIN (PUKYcCa).

[IlapocTepkHEBblE  MOAENM  MOJEKYJ] I[MKJIOAIKAaHOB U alkeHoB. OTHoIIeHHe
LIUKJIOreKCaHa K pacTBOPY NepMaHraHara Kaiaus u OpoMHOMH BoJe.

[ITapocTepkHeBbIE 1 0OOBEMHBIE MOJIENIN MOJIEKYJ O€H30J1a U €ro romosioros. Paznenenue
C MOMOMUIBIO JICIUTEILHOW BOPOHKH cMecH OeH30J1 — Boja. PacTBopeHne B OeH30J1€ pa3aHMuHbIX
OpPraHMYECKHUX M HEOPraHWYeCKuX (HampHMep, Cepbl) BEIIECTB. DKCTpAarupoBaHUE KpacuTeiaeu u
JpyTruX BeIIeCTB (Hampumep, Hozia) OEH30JIOM W3 BOJAHBIX pacTBOpoB. ['openue OeH3oia.
Otnomienne OeH30Ja K OpOMHON BOJE€ W pacTBOpy MepMaHraHarta kanus. I[lomydenue
HuTpoOeH305a. ObecrBeYrBaHUE TOIYOJIOM MOAKUCIEHHOIO pacTBOpa MEepMaHraHara Kajaus U
OpOMHO¥ BOJIBI.

JlaGopaTopubie onbIThl. 1. [locTpoenne Mmoxeneil Mosekyn ankaHoB. 2. CpaBHEHHE
IUIOTHOCTU U CMEUIMBAaEMOCTH BOAbI U yriaeBonopoaoB. 3. IlocTpoeHue mojaeneid MOJEKYJ
alikeHOB. 4. OOHapyxeHUe allkeHOB B OeH3uHe. 5. [lomydeHue aneTHieHa W €ro peakluu C
OpOMHOI BO/IOM M pacTBOPOM I€pMaHraHaTa Kajusl.

IIpakTuyeckast padora Nel «KadyecTBeHHBI COCTAB yIJIEBOAOPOAOB».
IIpakTyeckas padora Ne2. «YTiieBOIOpOabI».
KonTpoabHas padora Ne2 mo teme «Y1r1eBoA0POIAbD).

CoupTsl U PeHOoabI

Cnupmupi. CoctaB U Kilaccuukanusi couproB. M3omepus cnupTtoB (IOJ0KEHUE
THUAPOKCUIIBHBIX TPYII, MEXKKIACCOBasl, «YIIIEPOJHOTO CcKejleTa»). Du3uveckue CBOICTBa
CHOUPTOB, UX NoJydyeHHe. MexmonekyispHas BogopoAHast CBA3b. OCOOEHHOCTU 3JIEKTPOHHOTO
CTPOEHHS MOJIEKYJ CIUPTOB. XHUMHUYECKHE CBOWCTBA CIHUPTOB, OOYCIOBIICHHBIE HAIUYUEM B
MOJIEKYyJaX TUAPOKCWIBHBIX TIpynm: oOpa3oBaHHE  aAJKOTOJIATOB, B3aUMOJCHCTBUE C
raJloreHOBOI0POJIaMH, MEXKMOJICKYIIpHAast u BHYTPUMOJICKYJISIpHAsT ~ JIeTHApaTalus,
STepUUKAIHS, OKUCICHUE U JIeTHpupoBaHie cnupToB. OCOOEHHOCTH CBOWCTB MHOTOATOMHBIX
cnuptoB. KauecTBeHHass peakids Ha MHOTOAQTOMHBIE CHUPTHL. BakHelinne mpencTaBUTENH
cnuproB. dusnonoruueckoe AEMCTBHE METaHOJIA W 3TAHONA. AJIKOTOJIU3M, €ro IMOCIEICTBUS.
[Ipodunaktuka aakoronusma.

@enonvt. Deno, ero GuU3MUYECKUE CBOMCTBA U TOydeHHe. XUMHUECKHUE CBOMCTBA eHOIa
kak (yHKuus ero crpoeHus. KucrnoTHele cBoiicTBa. B3anmHOe BiIusSHHE aTOMOB M TpyHn B
MOJIEKyJlaX OpraHMYecKHX BemiecTB Ha mnpumepe ¢enona. Ilomukonnencanus ¢enona c¢
dbopmanbaeruioMm. KadectBennas peakuuss Ha ¢enon. [Ipumenenue ¢enona. Knaccudukanms
¢denonoB. CpaBHEHHE KHCIOTHBIX CBOWCTB BEIIECTB, COJCPXKAIIUX THUAPOKCHIBHYIO TPYIIIY:
BOJIbI, OJIHO- U MHOTOATOMHBIX CIUPTOB, (eHoNa. DIEeKTpoPHUIbHOE 3aMelleHHEe B OCH30JIbHOM
Koublie. [IpuMenenue npou3BoOIHBIX GeHoa.

PacuetrHble 3a1aun. BoruncneHus o TepMOXUMUYECKUM YPABHEHUSIM.

Jdemonctpanun. ®usmnueckue cBolicTBa JTaHoja, MpomaHona-1 u  OyraHona-l.
[ITapocTepKHEBBIE MOJIEITH MOJICKYJT U30MEpPOB ¢ MoJeKyIsapHbIMH Gopmynamu C3HgO u C4H100.
KonnuecTBeHHOE BBITECHEHHE BOJOpOAa M3 cnupTa HaTpueM. CpaBHEHHE peakUuil TropeHUs
STHJIOBOTO U MPOIMUIOBOTO CIIUPTOB. CpaBHEHUE CKOPOCTEH B3aMMOJICHCTBHS HATPUS C ITAHOJIOM,
MpomnaHoyiioM-2, ThunepuHoMm. [lomydenuwe mnpoctoro »dwupa. Ilomydenue croxHOro 3dupa.
[Tonyuenue steHa u3 3TaHona. PactBopuMocTh ¢eHoNla B BOAE MpU OOBIYHON M TOBBIIICHHOMN
Temrneparype. BoitecHenne genona u3 gpenonsita HaTpHst YroiabHOM KuCoToi. Peakuus denona c
xnopuaom xkenesa (I11). Peakuus dpenona ¢ popmansaeruaom.

JlabopaTtopusbie onbIThl. 6. [locTpoeHune monenel MOJEKyJd HW30MEPHBIX CHUPTOB. 7.
PacTBOpUMOCTH CIIUPTOB C pa3iMyYHBIM YHCIOM aTOMOB yriepoaa B Boje. 8. PacTBopuMocTb
MHOTOAaTOMHBIX CITUPTOB B Boje. 9. BzanmoseiicTBe MHOTOATOMHBIX CIIUPTOB C THIPOKCHIOM
meau (I1). 10. BzaumoaeiicTBre BOAHOTO pacTBopa (heHosa ¢ OpoOMHOM BOIOM.

IIpakTyeckas padora Ne3. «CnupTsl U GeHOTBD).



Aabaernabl. KeToHbI

CrpoeHne MOJIEKYJT ab/IerHI0B U KETOHOB, UX U30MEpHs U HOMeHKIaTtypa. OcobeHHOCTH
CTpocHHS KapOOHWIBHON Tpymmbl. du3udeckue cBoiicTBa (hopMmanbiaerua U €ro TOMOJIOTOB.
OTnenbHble MPEICTABUTENM QJIBJETUAOB M KETOHOB. XHMMHUYECKME CBOWCTBA alibAETHJIOB,
00yCJIOBJICHHBIE HAJIMYHEM B MOJIEKyJie KapOOHWJIBHON Tpynmbsl aTOMOB (THIPHUPOBaHUE,
OKHCJICHHE aMMHAaYHbIMH pacTBOpaMu okcuja cepedpa u ruapokcuga menu (l11)). KauecrBennsie
peakuu Ha anpaeruisl. Peakius nonukonaeHcauu dpopmanbaeruaa ¢ genonom. OcobeHHOCTH
CTPOEHHUS U XMMHUYECKHX CBOMCTB KeTOHOB. HykiieopuiabHOe mpHUCOeTUHEHNE K KapOOHUIbHBIM
coenuHeHusM. [IpucoenuHenne uaHoBOAOpoOaa U THIpocylibduTa Hatpusi. B3anmHoe BiusiHue
aTOMOB B MOJIEKyJaX. ['aloreHupoBaHHe albJErMI0B M KETOHOB II0 MOHHOMY MEXAaHHU3MY Ha
cBety. KauecTBeHHas peakiiys Ha METHJIKETOHBI.

Jdemoncrpanun. IllapoctepkHEeBble MOJEIM MOJEKYJ albJETHIOB M H30MEPHBIX WM
keToHOB. OkucieHne OeH3ambAeTHIa Ha Bo3ayxe. Peakmus «cepeOpsiHOoro 3epkanay. OkucieHue
anpaerunoB ruapokcuaom meau (11).

JlabopaTtopusbie onbIThl. 11. [TocTpoeHue moneneit MOJIEKYI M30MEPHBIX AJIbICTHUIOB U
KeTOHOB. 12. Peakius «cepebpsiHoro 3epkanay». 13. OxkucieHue anbIeruioB IMJIPOKCUAOM MeIu
(11). 14. Okucnenue OeH3aIbACTHIA KUCIOPOIOM BO3IyXa.

IIpakTuyeckas padora Ned. «AJibAeruabl H KETOHbD).
KonTtpoubnas padora Ne3no teme «CnupThl. AJIbAeruabl H KETOHbD).

Kap0OoHoBbIe KHCJIOTBI, C/105KHBbIC 3(HPBI U KUPBI

Kapoonoevie kucnomer. CtpoeHue MOIEKYy1T KapOOHOBBIX KHCIOT M KapOOKCHIBHOMN
rpynnsl.  Kiaccudukanus M HOMEHKiIaTypa KapOOHOBBIX KHUCIOT. Pu3nmyeckue CBOICTBa
KapOOHOBBIX KUCJIOT M UX 3aBUCUMOCTb OT CTpOEHUs MojieKyd. KapOoHOBbIE KHCIOTHI B IPUPOJIE.
buonoruueckast ponb kapOoHOBBIX KHCIOT. OOIIME CBOMCTBA HEOPTaHUYECKUX M OPraHMYECKUX
KHUCJIOT (B3aMMOJICHCTBHE C METaJUIaMHU, OKCUAAMU METaJUIOB, OCHOBAaHUAMM, COJsIMH). BiusHue
YTIIEBOAOPOIAHOTO pajfKalia Ha CHITy KapOOHOBOM KHUCIOTHI. Peakiust srepudukanuu, yciaoBus ee
npoBefeHusl. XHMHYECKHE CBOMCTBA HEINpPEICbHBIX KapOOHOBBIX KHCIIOT, OOYCIIOBJIEHHBIE
HaJM4YMEM T-CBSI3U B MoJIeKyJie. Peakiuu 351ekTpoUiIbHOTO 3aMelIeHusl ¢ yyacThueM OeH30MHOU
KHCIIOTBI.

Cnosxcnuvte I¢pupor. CtpoeHue CclIoXHBIX d¢upoB. HM3omepus cinoxHbIX 3¢(upos
(«yrnepogHoro ckenera» M MexkinaccoBas). HomeHknatypa cinoxHbIX 3¢upoB. OGpaTUMOCTh
peakiuu >TepuduKanuy, THIAPOIU3 CIOXKHBIX 3(upoB. PaBHOBecHe peakuuu sTepupuKaum —
THJIpONIN3a; (DaKTOpBl, BIMAIOLIME HA Hero. PemieHne pacueTHBIX 3ajjad Ha ONpejeseHHe BhIXoJa
npoaykra peakuuu (B %) OT TEOPETHYECKH BO3MOXKHOTO, YCTaHOBIIEHHE (OPMYJIBI U CTPOCHUS
BEIIIECTBA 110 MPOJYKTaM €ro CropaHus (MM FUAPOIN3a).

ZKupwr. Kupsl — criosxHbie 23QHUPHI TIIUIEpUHA 1 KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE
xupoB. Homenknatypa u knaccudpukanus xupoB. Macna. XKupsl B npupoje. buonornueckue
¢byskmn xupoB. CBoiicTBa )upoB. OMBUIEHHE KHUPOB, MOJTydyeHHe MbUTa. OObICHEHHE MOIOIINX
CBOMCTB MbUIa. ['mapupoBanme x)uakux >xkxupoB. Maprapus. Ilonstue o CMC. OObsicHeHHE
Moromux cBoiicTB Mbuta 1 CMC (B cpaBHEHUN).

JleMoHcTpanuu. 3HAKOMCTBO C (M3NYECKMMHU CBOMCTBaMU HEKOTOPHIX KapOOHOBBIX
KHUCJIOT: MyPaBbUHOM, YKCYCHOM, IPOIMMOHOBOM, MACIIIHOM, IIABEJIEBOW, JINMOHHOM, OJICHHOBOM,
CTeapuHOBOM, OeH301HON. Bo3ronka 0eH30HHOM KHUCI0Th. OTHOIICHWE Pa3IUYHBIX KapOOHOBBIX
KHCIOT K Boje. CpaBHEHUE KUCIOTHOCTU CPElbl BOJHBIX PACTBOPOB MYpPaBbUHOW M YKCYCHOMN
KHUCJIOT OJMHAKOBOM MoJsipHOCTH. [losmyueHue TNpUATHO MaxHYIIEro CJlI0XKHOTo 3dupa.
OTtHomeHne K OPOMHOI BOJE W PACTBOPY INMEPMaHTaHATa KalUsl NPEACTbHONW M HENpeneTbHOM
KapOoHOBBIX kHcHoT. lllapocTepixHEBbIE MOJIENHN MOJEKYJ CIO0XKHBIX 3()UPOB M M30MEPHBIX UM
KapOOHOBBIX KHUCIOT. OTHOLIEHHE CIMBOYHOTO, MOACOTHEUYHOTO M MAIIMHHOTO Macja K BOJHBIM
pacTBopaM OpoMa U IepMaHIraHaTa Kajusl.

JlaGopaTopHubie onbIThl. 15. IlocTpoeHne mMozeneil MOJIEKyaT M30MEPHBIX KapOOHOBBIX
KHUCJIOT U CIOXHBIX 3upoB. 16. CpaBHEHHE CUIIbI YKCYCHOW M COJISIHOM KHCJIOT B PEaKLUsX C



uuHkoM. 17. CpaBHeHHME pacTBOPUMOCTH B BOJA€ KapOOHOBBIX KHCIOT M HMX coyed. 18.
B3aumopelicTBre kKapOOHOBBIX KHUCIOT C OCHOBHBIMH OKCHJaMM, OCHOBaHUSAMH, aM(OTEepHBIMU
TUIPOKCUIAMU U COsIMU. 19. PacTBOpUMOCTB KHUPOB B BOJIE U OPraHUUECKUX PACTBOPUTEISX.

[pakTuyeckasi padora Ne5 «KapooHOBbIE KHCIOTHI»

IIpakTnyeckas padora Ne6. PacnmosHaBaHue o00pa3snoB CJIMBOYHOIO Macjaa H
MaprapuHa.

Konrtposabnasi padora Nedmo Teme: «KapOonoBbie kmcaoTbl. Cio:kHbIe 3(QHPHI.
AKupbn»

Yraesoasbl

Mouo-, tu- u nonucaxapuasl. IlpencraBurenu Kax a0l rpynsl.
buonoruueckas pospb yrieBoaoB. Mx 3HaueHHEe B )KM3HU YEJIOBEKA U OOILECTBA.

Momnocaxapuou. I'moko3a, ee puznueckue cBoiictBa. CTpoeHue MoisieKyJbl. PaBHoBecHs B
pacTBOpe TIUIIOKO3bl. 3aBUCHUMOCTb XMMMUYECKHX CBOMCTB TJIIOKO3bI OT CTPOEHHUS MOJIEKYJIBI.
BszaumoneiictBue ¢ rugpokcugom meau (ll) mpu komMHaTHOM TeMmiieparype U HarpeBaHUU,
TepUUKALMS, PEAKLUs «CepeOpsSHOro 3epKayiay, TuApupoBaHue. Peakiuyu OpoKeHHs IIIFOKO3bI:
CIOUPTOBOr0, MOJIOYHOKHCIOro. [moko3a B mpupone. buonormueckass ponb  TJIHOKO3BI.
[Ipumenenue IIIOKO3bl HAa OCHOBE €€ cBOMCTB. DpykrTo3a kak mzomep IOKo3bl. CpaBHEHUE
CTPOCHHSI MOJIEKYJ M XUMUYECKHX CBOMCTB IIOKO3bI U (pyKTO3bl. DpYyKTO3a B MPHUPOJE U €€
OuosIornuecKas poib.

Jucaxapuov. CtpoeHue aucaxapujoB. BoccTaHaBnuBarmye M HEBOCCTAHABIUBAOIINE
nucaxapuabl. Caxaposa, JIakTo3a, MajnbTo3a, UX CTPOCHUE M Ouosormueckas posb. [uaposnus
nucaxapuioB. [IpomMblluIeHHOE MOTyYeHHE caxapo3bl U3 MPUPOIHOTO CHIPBS.

Ilonucaxapuovn. Kpaxman u nemwnono3a (CpaBHUTEIbHAs XapaKTEPUCTHKA: CTPOEHUE,
CBOMCTBa, Orosoruyeckasi poiib). Ou3nyeckre CBOMCTBA MOJIMCAXaPUIOB. XUMHUYECKUE CBOMCTBA
nosincaxapuaos. ['uaponus nonucaxapuaos. KauectsenHas peakuus Ha kpaxmail. Ilonucaxapuabl
B MPUpPOJE, UX Ouonoruyeckas posb. [IpuMmenenune nonucaxapuaos. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX. B3anMopeicTBre IeNI0I03bl ¢ HEOPraHUYECKUMH M KapOOHOBBIMH KHUCIOTaMU —
o0Opa3oBaHHE CIOKHBIX 3PHUPOB.

JemoncTpanuu. OOpasisl YyrieBoJA0B U M3ACIHA W3 HUX. B3anMojeiicTBue caxapo3sbl ¢
ruapokcunom menu (Il). Tlomyuenue caxaparta Kaiablusi U BBIJIEIEHHE caxapo3bl M3 pacTBopa
caxapaTa Kanblus. Peakius «cepeOpsHOTo 3epKkajay AJis TII0K03bl. B3anMoeiicTBie TIIOKO3BI C
(GYKCHHCEPHUCTON KHUCIIOTOH. OTHOIIEHHWE pacTBOPOB cCaxapo3bl M MalbTO3bl (JIAKTO3BI) K
ruapokcuay meau (1) npu nHarpeBannu. O3HakoMJeHHE ¢ GUINYECKUMU CBOMCTBAMH IIEILTIOI03bI
n kpaxmaina. HaGyxaHue 1emirono3sl 1 kpaxmaina B Bojie. [loydyeHne HUTpaTa 1euIoio36l.

JlabopaTropHusbie onbIThbl. 20. O3HaKOMJICHHE ¢ (PU3UIECKUMH CBOMCTBAMH TIIFOKO3BI. 21.
B3aumoneiicTBue riatoko3sl ¢ rugpokcuoM Meau (1) mpu oOpIYHBIX YCIOBUSIX U IIPU HarpEBaHUU.
22. BzammojelcTBHE TIIOKO3BI M Caxapo3bl ¢ aMMHAYHBIM pPacTBOPOM OKcHza cepebpa. 23.
Kucnotueiii runponus caxapossl. 24. KauecTBeHHas peakuusi Ha Kpaxmas. 25. 3HaKOMCTBO C
KOJUIEKIIMEH BOJOKOH.

IIpakTnyeckas padora Ne7 «¥Yriaesoab» (PacnmozHaBaHue pacTBOPOB TIJIIOKO3bI H
rJIMIePHHA)

A3oTcoaep:xainye OpraHudeckue coeMHeHus1

Amunvt. CocraB u crpoeHne amuHOB. Kiaccudukarms, wm3oMepuss U HOMEHKIIATypa
aMuHOB. Anudarndeckue amMuHbl. AHuUIWH. [lonmyueHne aMHWHOB: aJIKWJIUPOBAHHE aMMMAKa,
BOCCTAQHOBJICHUE HUTPOCOCAMHEHUN (peakiusi 3uHHHA). DU3NUECKHE CBOMCTBA aMHUHOB.
XUMHUYECKUE CBOMCTBA AMUHOB: B3aWMOJEHCTBUE C BOJAOM U KHUCIOTAMHU. ['OMONOTrHYECKUN P
apOMaTHYECKUX aMHUHOB. AJIKUJIMPOBAHUE M allMJIMPOBaHUE aMUHOB. B3anMmHOe BiMsiHME aTOMOB
B MOJIEKyJlaX Ha MpHMepe aMMHuaka, anu(aTuyecKux M apoMaTHUecKux amuHoB. [IpumeHeHme
aMHHOB.



Amunokucnomer u 6enku. CocTaB U CTPOCHHE MOJEKYJ aMHHOKHUCIOT. M3omepus
AMUHOKHCIIOT. J[BOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX CBOMCTB AMHMHOKHCIOT M €€ INPUYMHBI.
B3anmopeiicTBue aMHMHOKHMCIIOT C OCHOBAHMSMH. B3auMoneNcTBHE aMUHOKHCIOT C KUCJIOTaMH,
oOpa3oBaHue CIOXHBIX 3(upoB. OOpa3oBaHME BHYTPUMOJIEKYJISPHBIX cojei (OUmoIsipHOro
noHa). Peakuusi moaukoHAEHCAMU aMUHOKHUCIOT. CHHTETHYECKHE BOJIOKHA (KallpoH, SHAHT U
ap.). buonornueckas posib aMuHOKUCIOT. [IpuMeHeHne aMMHOKHUCIIOT.

benku kak npupoansle Ouononaumepsl. [lenTuanas rpynna aToMOB W HNENTHIHAS CBS3b.
Ilentunsl. benku. IlepBuuHas, BTOpUYHAsE W TpPETHYHAs CTPYKTYphl OEIKOB. XUMHUECKUE
CBOIcTBa O€JIKOB: TrOpeHue, JeHaTypalus, TUApPOJIN3, KayeCTBEHHbIC (LIBETHHIE) pEaKILUU.
buonornueckue Qynkuun OenkoB. 3HaueHue OenkoB. UeTBepTHUHAs CTPYKTypa OEIKOB Kak
arperaiys OCJIKOBBIX M HEOETKOBBIX MOJEKyl. ['mobanbHas mpobiemMa OEIKOBOTO TOJIOAAHUS U
IIyTH €€ PELIEHUsI.

Hyxkneunogvle kxucnomsr. OOummMil 1UaH cTpoeHUs HykjaeotujaoB. Illonarue o
NUPUMMIMHOBBIX M IIyPUHOBBIX OCHOBaHMsX. llepBuuHas, BTOpUYHAs U TPETHUHAs CTPYKTYpbI
moutekyisl JIHK. buonormueckass pons JHK u PHK. I'ennas unxeHepuss U OMOTEXHOJIOTHS.
Tpancrenubsie pOpMBI JKUBOTHBIX U PACTCHHM.

JdemoncTpauuu. @Puszpueckue CBOWCTBA  METWIAMHHA. [OpeHHMEe  MeTWJIaMHHA.
B3aumopeiicTBre aHMIIMHA U METUIIAMHMHA C BOAOK M KuciaoTamu. OTHOIIEHUe OeH30J1a U aHUJIMHA
K OpomHOM Bome. OkxpammBaHue TKaHEH aHWJIMHOBBIMU Kpacutensmu. OOHapyKeHue
(YHKIMOHAJBHBIX TPYII B MOJEKYJIaX aMUHOKHUCIOT. HelTpanu3zauus meaousn aMUHOKHUCIOTOH.
HefliTpanu3anus kuciaoTel aMUHOKUCIOTOW. PacTBopeHne u ocaxiaenue OenkoB. JlenaTyparus
6enkoB. KauectBennole peakuun Ha Oenku. Mopenu monekynsl JJHK u pasnuusbix BHIOB
mouiekya PHK. O6pasubl npoayKToB NUTaHHS U3 TPAHCI€HHBIX (OPM pacTeHUI U JKUBOTHBIX;
JIEKapCTB U IIPENapaToB, U3TOTOBJICHHBIX C IOMOLIbIO T€HHON UHKEHEPUH.

JlabopaTropHsbie onbIThl. 26. [locTpoeHne mojeneil MOJEKyJ M30MEPHBIX aMHHOB. 27.
CMmemuBaeMoCTh aHMIMHA ¢ Bojxoi. 28. OOpa3zoBaHHe coJiell aMHMHOB € KHCIOTamMH. 29.
KauecTBeHHbIE peakuy Ha OEJIKHU.

IIpakTnyeckas padora Ne§. «KAMHHBI, AMUHOKHCJIOTHD)

IMpakTnyeckas padora Ne9. « bejiku: cBoiicTBa U KaUueCTBEHHbIE PeaKIUN»
IIpakTyeckas padora Nel0. «MaeHTHPrKaAnNs OpraHndecKuX coeJUHEeHHIN»
IMpakTnyeckas padora Nell. /leiictBue pepMeHTOB HA pa3iMUYHbIe BelIeCTBA.
Kountposbnas padora Ne5 no teme «A30Tcoaepskamme coeTMHEHUsD).

Buosiornyeckn akTHBHbBIE BellleCTBA

Bumamunwr. Tlonstue o BurtamuHax. Wx knaccudukanmss u oOo3HaueHwe. Hopmer
notpeOieHnss BUTaMUHOB. BonopactBopuMele (Ha npumepe ButamuHa C) U 3KUPOPACTBOPUMBIE
(ma mnpumepe ButamMuHOB A u D) Butamunbl. I[lonsitue 00 aBuUTamMuHO3ax, TUINEP- U
TMITIOBUTAMUHO3aX. [Ipodunaktuka aBUTaMUHO30B. OtnenbHbIe IIPEJCTaBUTENN
BoJ0pacTBOpuMBIX BuTamMuHOB (C, PP, rpynmel B) u xupopactBopumbix ButamunoB (A, D, E).
Wx 6uonoruyeckas poib.

®epmenmut. Tlonatue o ¢depMeHTax Kak O OMOJOTHUYECKHX KaTalu3aropax OerKoBOU
npupoisl. 3HaueHWe B OHOJOrMM W NpPUMEHEHHe B NpoMbIIIeHHOCTH. Kriaccupukanus
¢bepmenToB. OCOOEHHOCTH CTPOEHUS U CBOWMCTB (PEPMEHTOB: CENIEKTUBHOCTH U 3((EKTUBHOCTH.
3aBUCUMOCTb aKTUBHOCTU (epMeHTa oT TemnepaTypsl U pH cpeasl. OcOOEHHOCTH CTPOEHUS U
CBOICTB B CPaBHEHUU C HEOPraHMYECKUMH KaTaJIu3aTOPaMHU.

I'opmonwr. TloHATHEe O TOpMOHaxX Kak OHOJOTMYECKHM AaKTUBHBIX  BEIECTBAX,
BBINIOJHSIONIMX SHJOKPUHHYIO PETYJSLNIO >KU3HENEATEIbHOCTH opraHu3MoB. Krnaccuduxanus
TOPMOHOB: CTEpPOU[IbI, MPOU3BOAHBIE AMUHOKUCIIOT, MOJHUIENTHAHBIE U OEJIKOBbIE T'OPMOHBI.
OTtaenpHBIE MIPEICTaBUTENN TOPMOHOB: ACTPAINOI, TECTOCTEPOH, HHCYJINH, aJpEHAaJINH.

Jlekapcmea. TloHsaTHe 0 NekapcTBax Kak XMMHOTEPAaNeBTMUYECKUX Mpernapartax. [ 'pymmbl
JIEKapCTB: CcynbhaMubl (CTPENTOLMT), AHTUOMOTHUKH (TIEHUIIWIJIMH), aclupuH. be3omacHbie
criocoObl TPUMEHEHUs, JeKapcTBeHHble ¢opmbl. KpaTkue ucTOpHdecKHe CBEIEHHUs O



BO3HMKHOBEHUU W PA3BUTUU XUMHUOTEpanuu. MexaHu3M JeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IIPENapaToB, CTPOEHUE MOJIEKYJI, TPOrHO3MPOBAaHUE CBOMCTB HA OCHOBE aHAIM3a XHMHUYECKOTO
CTpOCHUS. AHTHOMOTHKH, WX KIACCH(PHUKAIMA MO CTPOCHHIO, THUIy U CIEKTPY ICHCTBUS.
Juc6aktepnos. HapkoTHku, HapKOMaHUs U ee MpOo(pUIaKTHKA.

JdemoncTpanun. OOpa3upl BUTAMUHHBIX HpenapatroB. [lonuBuramuusl. Wmoctpanuu
¢dororpaduil KUBOTHBIX C pPA3IUUYHBIMU (opMaMu aBUTaMHHO30B. CpaBHEHHE CKOPOCTH
paznoxenus HO, nox aeiictBuem ¢epmeHTa (kaTanasbl) U HeopraHuueckux karanuzatopos (Kl,
FeCls, MnO,). Ilnakar uinu Komorpamma ¢ M300paKeHHEM CTPYKTYpPHBIX (DOPMYJI 3CTpaaHoIa,
TECTOCTEpPOHa, ajJpeHanuHa. BsaumopeiictBue aapenanuHa ¢ pactBopom FeCls. Benkosas
pUpoJia MHCYJIMHA (LBETHbIE peakuuu Ha Oenku). IlmakaTel miam kojgorpammsl ¢ (opmyiamu
aMuga Cyib(aHUIOBOM KHUCJIOTHI, AUTHAPOPOIUEBOM M JIOKHOM IUTUAPO(OIUEBON KHCIIOT,
OCH3WINECHUIIWIINHA, TETPALUKIINHA, leoTakcuMa, acliupuHa.

Jlabopatopusbie onbiThl. 30. OOHapyXeHHEe BHUTaMHHAa A B pacTUTEIbHOM Mmacie. 31.
OobHnapyxenue ButamMpHa C B si6mouHoM coke. 32. OOHapykeHue BuTamMuMHAa D B xenTke
KypuHoro sina. 33. @epMeHTaTUBHBIM TUAPOJIM3 Kpaxmaia MoJ JAelcTBUeM amuiasbl. 34.
Pa3noxxeHne nepokcuaa BomopoAa NOJ AEHCTBUEM KaTanasbl. 35. JleficTBUE NeruaporeHassl Ha
METUJICHOBBIM cuHM. 36. McnbITaHue pacTBOPUMOCTH aJIpeHalliHA B BOJE U COJISHOM KUCIIOTE.
37. OOGHapyXeHHE aclUpHHAa B TOTOBOW JIEKAPCTBEHHOW (opme (peakuuedl Tuapoiu3a WM
[IBETHOU peakimen ¢ cynbhaTomM OepusIIms).

MarepHnaabHO-TeXHHYECKOe o0ecnedyeHne

HanmeHnoBaHus 00bEKTOB U CpCACTB MATCPUAJIBHO-TCXHHUYCCKOI'O obecreueHust

bubanoreunslii poHA (KHUIONeYaTHAsA NPOAYKIHS)

YyeoHo-MeToaNuYEeCKNE KOMIIJIEKTHI
(mporpaMmbl, y4eOHUKH, paboune TETPaaH, TECTHI).
Jlumepamypa 01a yuawuxcs:
> Ocnognasa:
1. T'abpuensan O.C. Xumus.10 knacce. ba3zoBslit ypoBens. Yueonuk. M.: [Ipoda, 2015r;
2. I'abpuensan O.C., OctpoymoB WU.I'. Hacronbnas kuura ans yuutens. M.: Ipoda, 2015;
3. Xomuenko W.I'. COopHHK 3a/1a4 110 XMMUHU A7 cpenneit mkoisl..M.HoBast Bonna. 2015
> Jlononnumenvnasn:
1.B.b. Bonosuk, E.JI. Kpyteukas. Oprannueckast xumusi. Ynpaxsaenus u 3agaun. CI10.: U3na-Bo
A Kapnaxosa, 2015
2.0.C. Tabpuensa, W.I. OctpoymoB, E.E. OctpoymoBa. Opranuueckass XUMHs B TecTax,
3amauax, ynpaxHeHusx.10 kmacc. M.: [Ipoda, 2015.
Ilocoousn ona yuumens:
1. O.C. T'abpuensn, U.I'. OctpoymoB. MeTtoandeckoe mocoOue Jist yIuTess. X UMHsI-
10.M.:lpoda, 2015
2.I'abpuensa O. C., Bocko6oitankoBa H. I1. Xumus B Tectax, 3amayax, yHOpaKHEHHIX. 88—
9 k1. — M.: llpoda, 2016 .
IleyaTHble mocoOus
KommuiekT Tabnuir 17151 Ha4aabHOM IIKOJIBI
Texnudeckue cpeacTsa o0yueHust
Knacchas nocka ¢ HabopoM MpHUCIIOCOOIeHUEM /ISl KPETUIeHUs Ta0JInI, KapTHHOK.
Hacrennas nocka ¢ HabopoM MpUCOCOOIEHUI ISl KpPETIeHHsI KapTUHOK
OobopynoBanue kJjacca
VY4eHn4eckue CToJIbl JBYXMECTHBIE C KOMIUIEKTOM CTYJIBEB.
Croun yunrenbckuit
[Ixadsr a1 xpaHeHUsT y4eOHUKOB, TUIAKTUUECKUX MaTepUajIoB, ITOCOOMIA.
HactenHble 1OCKH /17151 BBIBEIIMBAHUS MJUTIOCTPATUBHOTO MaTepHasa
MarxautHas nocka.




TEMATHYECKOE IIVIAHUPOBAHHUE 110 YYEBHOMY IIPEJIMETY

«XUMMUS» (10 kaacce)

Ne | Koua. Tema IL1anupyemble
4acoB npeaMeTHbIe
pe3yJbTaThl
Bba3zoBblii ypoBensb (34 yaca)
BBEJAEHUE
1 1 [Ipeamer opranmyeckor xumMuu. OCOOEHHOCTH | 3HATH MOHATHUS
CTPOCHHMsSIT M CBOWCTB OPraHMYECKUX COEAUHECHUH. | BEIECTBA
3HaueHUE W POJb OPraHUYECKOW XUMHUU B CHCTEME | MOJIEKYJISIPHOTO U
€CTECTBEHHBIX HAayK W B JKU3HU oOmiectBa. KpaTkuii | HEMOJIEKYISIPHOTO
OYEPK UCTOPHUH PA3BUTHS OPraHUYECKON XUMHHU. CTPOEHUS
2 1 [Ipennocslikn  CO34aHHA  TEOPUM  CTPOCHMS: | 3HATH NOHATHSA
TEOpHs pPaJAMKaJIOB U TEOpHUs THIOB, paboThl A. Kekyre, | BaIl€HTHOCTD
D. ®panknanga 1 A. M. bytiepoBa, che3ll Bpaueil U | meopuro CTpOeHUs
ectecrBoucneitareneid B 1. Ilneiiepe. OCHOBHBIE | OpraHUYECKUX
IIOJIO’KEHUS TEOpUU CTPOCHUS OpPraHMYECKUX | coenuHeHuil A.M.
coenuHenuit A.M. bytneposa. Xumnuueckoe ctpoenue u | bytieposa
CBOMCTBA OpraHMYeCKHX BemecTB. M3omepus Ha
npuMmepe H-OyTaHa u n300yTaHa.
3 1 DeKTpOoHHOE 00J1aK0 M OpOuTalb, X (GOpMBI: S # | 3HATH HOHATHUS
p. DIEKTPOHHBIE U AJNEKTPOHHO-Tpaduyeckue (GopMylibl | BaJI€HTHOCTD,
aToMa yIJIlepoJa B HOPMAJIbHOM M BO30YXJIEHHOM | H30MEpHs, H30MEPHI,
coctosiHusX. KoBasleHTHass XuMH4YecKas CBA3b U €€ | TOMOJIOTHS,
pasHOBUAHOCTH: S U P. BomoponHas cBsizb. CpaBHEHME | TOMOJIOTH;
OOMEHHOTO U JIOHOPHO-AaKIENTOPHOTO MEXaHU3MOB | Meopuio CTPOEHUS
00pa30BaHUs KOBAJICHTHOM CBSA3H. OpraHMYECKHUX
coenuHeHuit A.M.
bytneposa
4 1 [lepBoc  BAJNGHTHOE  COCTOSHHE —  SP°- | 3HATh MOHSTHS
ruOpuau3anss — Ha TpUMEpe MOJIEKYJIbl MeTaHa M | BaJIEHTHOCTb,
JPYTUX alkaHoB. BTOpoe BaJCHTHOE COCTOSIHHE — Sp°- | H30MEpHS, H30MEPHI,
ruOpuau3anss — Ha TMpUMepe MOJIEKYJIbl 3THJIEHA. | TOMOJIOTHS,
TpeTbe BaleHTHOE COCTOSIHUE — SP-THOpUAM3AIMS — Ha | TOMOJIOTH;
IpUMEpE MOJIEKYJbl-alleTHIIeHa. ['eoMeTpus MOJEKYJl | meopuio CTpOEHUs
PacCMOTPEHHBIX BEIIECTB M XapaKTEepPUCTHKA BHUJIOB | OPraHUYECKHX
KOBAJICHTHOM CBSI3M B HUX. Mogens ['majmecnn g | cOeIUHEHUN A M.
OOBSICHEHUSI B3aMMHOTO OTTAJIKUBaHUS TUOpUIHBIX | ByTieposa
opbutaneil M MX pacCHONOXKEHUS B MPOCTPAHCTBE C
MUHUMYMOM SHEPIHH.
CTPOEHMUE U KJIACCUPUKAIIVSA OPTAHUYECKNX COEJIMHEHUN
5 1 Knaccudukanuss  OpraHMdecKux  COCAWHEHWW 10 | 3HATH MOHATHUS

CTPOEHHUIO  «YTJIEPOJHOTO  CKEJeTay»: AalMKIMYeCcKue
(ankaHbI, aJIKCHEI, AJIKWHEI, aJIKaJTUEHBI ),
KapOoUuKIuYeckue (MUKJIOANKaHBl W apeHbl) U
rerepouuknnyeckue. Knaccudukanus  opraHH4ecKuX
COCMHEHUN TO (PYHKIMOHAIBHBIM TPYIIaM: CIHPTHI,
dbeHonpl, mMpocThie A(QUPHI,  ATBACTHUIBI, KETOHHI,
KapOOHOBBIEC KHCIIOTHI, CJIOKHBIC d(UPBHIL.

* YIJIEpOJHBIN
CKEJIET;
-6adxicHenwue
eeujecmea: METaH,
€ro NpUMEHEHUE;
Ymers

-HA3b16AMb: ATKAHDI
110 «TPUBUAIBHOW




WJIM MEKTYHAapOIHOMN
HOMEHKJIaType
-onpeoenamau:
MIPUHA]ICKHOCTD
OpTraHUYECKUX
BEIIECTB K KJaccy
aJIKaHOB
xXapakmepu3zoeamo: C
TPOCHHUE U
XUMHYECKHE CBOMCTBA
MeTaHa M 3TaHa
00bACHAMB: 33aBUCHM
OCTH CBOMCTB MeTaHa
M 3TaHa OT

HX cocTaBa U
CTPOEHHUS

Homenknarypa tpuBnanbhasi, pannonaibHas u MIOITAK.
PannonanbHass HOMEHKJIAaTypa Kak IpEeALIECTBEHHUK
Homenknatypel MIOITAK. Ilpunuunel  obpazoBaHus
Ha3BaHMW opranuyeckux coenuHenuii no MIOITAK:
3aMelleHus, POJIOHAYAIbHON CTPYKTYpPhl, CTapIIMHCTBA
XapaKTePUCTHUECKUX TPyl (aa(paBUTHBIA MOPSIOK).

3HaTb NOHSTHS
YIJIEPOJIHBIN CKEJIET;
-eaiIcHellue
eéeujecmea: METaH,
€ro MpUMEHEHUE;
YMmerhb

-HA3bl6amb; ATKAHDI
M0 «TPUBUATILHOI
WU MEXITYHapOTHON
HOMEHKJIaType
-onpeoenamau:
MPUHAJIEKHOCTh
OpTraHUYECKHUX
BEILIECTB K KJaccy
aJKaHOB

xXapakmepu3zoeams: C
TPOCHHUE U
XUMHUYECKHE CBOMCTBA
MeTaHa M 3TaHa
00bACHAMB: 3aBUCUM
OCTH CBOWMCTB MeETaHa

u JTaHa oT
ux cocTaBa u
CTPOCHUS

CTpykTypHasi UW30ME€pHUsI M €€ BHUIbL: HU30MEpPUS
«YTJIEPOJTHOTO CKEJIeTay, M30MEpHs TOJOKEHUs (KpaTHOH
CBSI3M W (DYHKIIMOHAJIIBHOW TPYIIIBI), MEXKKIaccoBas
HN30MCpUs. HpOCTpaHCTBCHHaH n3oMepud U €C BUIBL
reoMeTpudeckass W ONTHUYeCKas.  buomormdeckoe
3HAUCHUE OTITUYECKON HU30MEPHH. OTtpaxxenue
0COOEHHOCTEH CTPOCHHUSI MOJIEKYJI T€OMETPUYECKHX U
ONTHYCCKUX M30MCPOB B UX HA3BAHUIAX.

3HATHL HOHSITHSI
YIJIEPOJIHBIN CKEJET;
-eayicHeliue
eeuiecmeaq: METaH,
€ro MPUMEHEHHUE;
YMmernb

-HA3b16AMb: ATKAHBI
110 «TPUBUAIILHON




WJIM MEKTYHAapOIHOMN
HOMEHKJIaType
-onpeoenamau:
MIPUHA]ICKHOCTD
OpTraHUYECKUX
BEIIECTB K KJaccy
aJIKaHOB
xXapakmepu3zoeamo: C
TPOCHHUE U
XUMHYECKHE CBOMCTBA
MeTaHa M 3TaHa
00bACHAMDB: 3aBUCHUM
OCTH CBOWMCTB MeETaHa

u 3TaHa oT
ux cocTaBa u
CTPOCHUS

XUMMYECKHUE PEAKIIUU B OPTAHUMYECKOW XUMUHA

[lonsiTne o0 peakuusax 3ameunieHus. [‘anoreHupoBaHue
AJIKaHOB U apeHOB, LIEJIOYHON THIPOJIN3
raJIOr€HaJIKaHOB.

3HATh IOHATHUS
YIJIEPOJIHBIN CKEJIET;
-eaiicHeiuue
eéeuiecmea: METaH,
€ro MpUMeHEHUE;
YMmernb

-HA3b186aAMb: AJTKAHBI
10 «TPUBUAIILHON
WU MEXTYHAapOIHOU
HOMEHKJIaType
-onpeoenamo:
MIPUHAJIC)KHOCTh
OpraHUYECKUX
BEIIIECTB K KJIaccy
aJKaHOB

xXapakmepu3zoeamau: C
TPOEHUE U
XHAMHUYECKHE CBOMCTBA
MeTaHa ¥ dTaHa
00BACHAMD. 3aBHCUM
OCTh CBOMCTB MeTaHa

" JTaHa oT
ux cocraBa u
CTPOCHUS

[lonsitue o peakumsx npucoeauHeHus. ['mapupoBaHue,
TUAPOTaJIOreHUpOBaHue, TajoreHupoBaHue. Peakuuu
MOJIMMEPU3AIUU U TIOJIMKOH ICHCALIUH.

3HaTb NOHATHS
YIJIEPOJIHBIN CKEJIET;
-eavicHenluiue
eéeuecmea: MeTaH,
€ro NpUMEHEHUE;
YMmernb

-HA3bl6aMb; ANKAHDI




M0 «TPUBUAIIBHOW
WU MEXIYHapOIHOU
HOMEHKJIAType
-onpeoenams:
MIPUHAJIC)KHOCTh
OpraHUYECKUX
BEILIECTB K KJ1accy
aJKaHOB
xXapakmepu3oeamau: C
TPOCHHUE U
XHMHYECKHE CBOMCTBA
METaHa M dTaHa
00BACHAMB: 3aBHCUM
OCTb CBOMCTB MeTaHa
u JTaHa oT
HXx coCTaBa u
CTPOCHHUS

10

[TonsiTe O peakuusAx OTIICTICHHUS (SIMMHHHUPOBAHMS).
HermgpupoBanue ankaHoB. Jleruaparamusi CHOUPTOB.
JernapoximopupoBaHue Ha NpPUMEPE TaJOrNCHAIKAHOB.
[ToHsiTHE O KpEKUHIEe aJKaHOB W JEHOJMMEPHU3ALUU
IIOJIUMEPOB.

3HaTh NOHATUS
YIJIEPOJIHBIN CKEJIET;
-6adxcHenuue
eeuiecmea: METaH,
€ro NpUMEHEHUE;
YmMmern

-HA3b16AMb: ATKAHBI
10 «TPUBUAIILHON
WU MEXTYHapOIHOU
HOMEHKJIaType
-onpeoenamo:
MIPUHAJIC)KHOCTh
OpraHUYECKUX
BEIIIECTB K KJIaccy
AJIKaHOB

xXapakmepu3zoeamau: C
TPOEHUE U
XHAMHUYECKHE CBOMCTBA
MeTaHa ¥ dTaHa
00BACHAMB: 3aBHCUM
OCTh CBOMCTB MeTaHa
51 JTaHa oT
nX COCTaBa Hu
CTPOEHUS

11

Peakiiun HU30MCpHU3alNN.

3HaTb NOHATHS
YIJIEPOJIHBIN CKEJIET;
-eavicHenluiue
eéeuiecmea: METaH,
€ro NpUMEHEHUE;
YMmernb

-HA3bl6aMb; ATKAHDI




M0 «TPUBUAIIBHOW
WU MEXTYHapOIHOU
HOMEHKJIAType
-onpeoenams:
MIPUHAJIC)KHOCTh
OpraHUYECKUX
BEILIECTB K KJ1accy
aJKaHOB
xXapakmepu3oeamau: C
TPOCHHUE U
XHMHYECKHE CBOMCTBA
METaHa M dTaHa
00BACHAMB: 3aBHCUM
OCTb CBOMCTB MeTaHa
u JTaHa oT
HXx coCTaBa u
CTPOCHHUS

12

I'oMonuTHYeCKU ¥ TETEPOJUTUYECKUM  pa3pbliB
KOBaJEHTHOM  XMMHYECKOW  CBSI3H; oOpasoBaHue
KOBAJICHTHOM  CBSI3M 110 JOHOPHO-AKLENTOPHOMY
MexanusMmy. [lonsitue o Hykieodune u 3nekTpoduie.
Knaccugukarus peakiuii no Tuiy pearupyromux 4acTHIL
(HykJIeoQuiIbHbIE U AJIEKTPOQWIbHBIE) W MPHUHLHUITY
W3MEHEHHUsl COCTaBa MOJIEKyJlbl. B3auMHOe BinsiHUE
aTOMOB B MOJIEKYJIaX ~ OpPraHWYeCKMX  BEIIECTB.
WunykTuBHBIE W Me30MepHbId  3ddexTsl. [IpaBuio
MapkoBHHKOBA.

3HaTh NOHATUS
YIJIEPOJIHBIN CKEJIET;
-6adxcHenuue
eeuiecmea: METaH,
€ro NpUMEHEHUE;
YmMmern

-HA3b16AMb: ATKAHBI
10 «TPUBUAIILHON
WU MEXTYHapOIHOU
HOMEHKJIaType
-onpeoenamo:
MIPUHAJIC)KHOCTh
OpraHUYECKUX
BEIIIECTB K KJIaccy
AJIKaHOB

xXapakmepu3zoeamau: C
TPOEHUE U
XHUMHUYECKHE CBOMCTBA
MeTaHa ¥ dTaHa
00BACHAMB: 3aBHCUM
OCTh CBOMCTB MeTaHa
51 JTaHa oT
nX COCTaBa Hu
CTPOEHUS

YIJIEBOJIOPO/IbI

13

Ilpupoonvie ucmounuxu yzneeooopooos. Hedtr u ee
MPOMBINUICHHAS TTepepadoTka. DpaKIMOHHAs MePEroHKa,
TEPMHUYECKUN M KaTAIUTHYECKUM KpekuHr. [IpupoaHbii
ra3, €ro CcoCTaB M TIPAKTUYECKOE HCIOJIb30BAHUE.
Kamennsiii  yronp. KokcoBaHue KaME€HHOTO  YIJIsl.
[Ipoucxoxnenue NPUPOIHBIX HMCTOYHHKOB

3HATh TOHITHS
CII0COOBI 0€30I1aCHOT0
oOpareHus ¢
TOPIOYHMH U
TOKCUYHBIMHU
BEIIECTBAMU




YTIEBOAOPOAOB.  PudopmunHr,  amkunupoBaHue U
apoMaru3anus HE(TENPOAYKTOB. DKOJIOTUUECKHUE
aCrmeKThl  JOObIYM, TepepaboOTKH ¢ HCIOJIb30BAHMS
MOJIE3HBIX UCKOMAEMBIX.

Ymernb

-00bACHAMb SIBIICHUS,
MPOUCXOIAIINE TIPU
nepepaboTke HePTH;
OLICHUBAThH BIIMSTHHE
XUMHUYECKOTO
3arpsi3HEHUS] HEPTHIO
U HeTenpoyKTaMu
Ha COCTOSIHHE

OKpY XKarouleH cpebl

-8bINOJIHAMD
Xumuueckuu
IKCnepumenm 1o
pacro3HaBaHUIO
HETPEACITbHBIX
YIJIEBOJIOPOJOB
14 Ankanpl. T'omonornyeckuit psigq v obmas ¢opmyia | 3HaTh HOHATHUS
ankaHoB. CTpoeHHE MOJIEKYJbl METaHa U JIPYTUX | YIJIEPOJIHBIN CKEJIET;
ankaHoB. M3omepusi ankaHoB. Du3MYECKHE CBOWCTBA | -6aXcHeliuiue
anKaHoB. AJIKaHbl B mpupoe. [IpomblliuieHHbIE CLIOCOOb! | 8eujecmaa: METaH,
MOJIyYEHUS: KPEKUHT aJIKaHOB, (DpaKIIMOHHAS MEPErOHKa | ero MPUMEHEHHE;
HedTu. JlabopaTopHble CIMOCOOBI TMONYYCHHS AalKaHOB: | YMeTh
CHHTE3 Bropa, NeKapOOKCUITUPOBAHUE COJICH | -HA3bl6aAmMb: ATKAHBI
KapOOHOBBIX KHUCIIOT, THAPOIU3 KapOujga allOMUHUA. | 10 «TPUBHAIBLHOI)
Peakuyu 3amemieHus. ['opeHHe allKaHOB B PA3JIMYHBIX | WJIM MEXTyHAPOIHOU
ycloBUsiX.  TepMuyeckoe  pa3loKEHUWE  aJIKaHOB. | HOMEHKIAType
W3omepusanust  ankaHoB.  [IpuMeHeHHe — alIkaHOB. | -onpedeansb:
MexaHu3M peakluy paguKadbHOTO 3aMEIIEHHUs, €ro | MPUHAJJIEKHOCTh
craguu. [lpakTHdeckoe WCIONB30BAaHUE 3HAHWK O | OPraHUYECKHX
MexaHu3Me  (CBOOOJHO-paJMKalbHOM)  PEaKkiuid B | BEHIECTB K Kiaccy
mpaBujaX TEXHUKA O€30macHOCTH B OBITY M Ha | alKaHOB
MIPOU3BOCTBE. -
Xapakxmepu3zoeamsp: C
TPOCHHUE U
XHMHYECKHE CBOMCTBA
METaHa U TaHa
00bACHAMY: 3aBUCUM
OCTb CBOWMCTB M€TaHa
Y ATaHa OT
WX COCTaBa
CTPOEHHUS
15 Ankenwt. T'omonormueckuit psan u obmas ¢opmyna | 3HaTh NOHATHUS

ankeHoB. CTpOeHHE MOJIEKYJbl JTWIEHAa U JPYTux
alKkeHoB.  M3omepust  anKeHOB:  CTPYKTypHas |
npocTpaHcTBeHHas. HomeHkmatypa u — ¢uznueckue
CBOMCTBaA aJIKCHOB. [Tonyuenue STHJICHOBBIX
YIJIEBOJIOPOJOB U3 AJIKAHOB, FaJOT€HAIKAHOB U CIIUPTOB.
[Tomstpusarus m-CBA3M B MOJIEKyJIaX aJIKEHOB Ha MPUMEpE
nponeHa. [lonstue 06 muayktuBHOM (+1) sddekre Ha
puUMepe MOJIEKYJIbI MporneHa. Peaknuu mpucoeTnHEHHS
(ramoreHupoBaHuE, TUAPOTATIOTCHUPOBAHUE, THAPATALIHS,

CTpPOEHHE aTKEHOB
(HayMure TBOMHOM
CBSI3H);
-6adxicHeluue
eeuwecmea:

ATHJICH, TIOJMATHIICH,
UX IPUMECHCHHE;
YmMmern

-HA3b16AMb: ATKEHBI




ruipupoBanue). Peakuuy okucieHus U MOJIMMEpPU3aLUU
anKeHoB. IIpuMeHeHue alKkeHOB Ha OCHOBE UX CBOMCTB.
MexaHu3M peakiuu EKTPOPUILHOTO MTPUCOSTUHEHHS K
ankeHaM. OKHCIIEHUE AJIKEHOB B «MATKUX» U «KECTKUX»
YCIIOBUSX.

M0 «TPUBUAIIBHOW
WU MEXIYHapOIHOU
HOMEHKJIATYPE;
-onpeoenamau:
MIPUHAJIC)KHOCTh
BEILIECTB K KJaccy
aJIKCHOB
-Xapaxkmepu3zoeamu:
CTPOCHHE U
XHMHYECKHE CBOMCTBA
ATHIICHA;
-00bACHAMD:
3aBHCHUMOCTH CBOMCTB
STHIICHA OT €ro
COCTaBa M CTPOCHUS

16 Ankunpr. Tomonormdyeckuid psit  ankuHoB. OOmias | 3HaTh HOHATHS -
¢dopmyna. CrpoeHHe MOJEKYJbl aleTuieHa W APYTUX | CTPOCHHE MOJIEKYJIbI
AJIKUHOB. N3omepus AJIKUHOB. Homenknartypa | aneruieHa (Haauuue
AlETUJICHOBBIX yIJIeBOAOPOAOB. llomyueHue ajakuHOB: | TPOHHOM CBS3H);
METaHOBBIH W  KapOuAHbIM crnocoObl. dusnyeckue | -eaxcneiiuiue
CBOICTBa QJIKUHOB. Peaknun IIPUCOEIMHEHMUS: | eujecmea: alueTUuIeH,
raJIOTEHUPOBAHKE, TUAPOTaJOr€HUPOBAHUE, THIpATallus | €ro NIPUMEHEHUE;
(peakmust  KyuepoBa), ruapupoBanue. Tpumepuzanus | YMeTh
aniernieHa B Oen3oi. [Ipumenenue ankuHoB. OKHUCICHUE | -HA3bI6AMb:
ankuHOoB. OcoOble CBOWCTBA TEPMUHAIBHBIX AJIKUHOB. aleTHJIECH 110

MEKIyHapOAHOMN
HOMEHKJIATypE;
-XapaKmepu3o6amsy:.
CTPOCHHE U
XMMHUYECKHE CBOICTBA
aleTUIICHa;
-00bACHAMDb:
3aBUCUMOCTB CBOMCTB
alieTUIIEHa OT
CTpOEHUS

17 Ankaouenwvt. O6mas Gopmyna ankanueHoB. CtpoeHwe | 3HATh  MOHIATHS -
MoJieKyl. M3omepus M HOMEHKIATypa alKaJAWCHOB. | eajcHeluiue
®usnyeckue CBOWCTBA. B3anmMHOE pacnoioXeHue - | euiecmea u
CBA3€M B MOJIEKyJaX aJKaJWEHOB: KyMYJIHPOBAaHHOE, | Mamepuanbl: Kaydyk
COMpsKEHHOE, M30iupoBaHHOe. OCOOEHHOCTH CTPOEHUS | U, X IPUMEHEHHE
COMpPSKEHHBIX AIKAJAMECHOB, UX INOIydeHHE. AHalorus B
XUMHYECKHX CBOMCTBAaX ajKEHOB M  aJKaJUCHOB.

ITonmumepusanus aJIKaIMCHOB. Harypanbuslii 1
CUHTETMYECKUH Kayuyku. Bynkanuzanus Kaydyka.
Pesuna. Pabotsr C.B. JleGeneBa. OCOOEHHOCTH peakIuii
IPUCOCAVHEHNA K QJKaJueHaM C COIPSDKCHHBIMHU T-
CBA3SIMMU.
18 Huxknoankanst. llonaTHe 0 UHKIOAJKaHaX W WX | 3HATh HOHITHUS

cBoiictBax. ['omonormueckuii psng u oOmas Qopmyna
nukinoankanoB. Hanpspkenuwe mukna B CsHg, C4Hg m
CsHjp, kondopmanuu CgHip. M3omepusi NUKIIOATKAaHOB

YIJIEPOJIHBIN CKEIIET;
-eayicHeliue
séeuiecmea: METaH,




(Mo «yriaepogHOMY  CKEJeTy»,  yuc-,  mpawc-,
MeXKIaccoBasi). XUMHUYECKHE CBOMCTBA IUKIOATKAHOB:

TOpEHHUE, PA3IOKCHHE, pPATUKATBLHOEC  3aMelICHHE,
uzomepusanus. OcoOble  CBOWCTBA  IUKIIONPOIIAHA,
IUKJIOOYyTaHa.

€ro MpUMEHEHUE;
YMmerthb

-HA3bl6amMb; ATKAHDI
M0 «TPUBHUATHLHOM»
WU MEXITYHapOIHON
HOMEHKJIaType
-onpeoenamau:
MPUHAJIEKHOCTh
OpPTraHUYECKUX
BEILIECTB K KJaccy
aJIKaHOB
XxXapakmepuzoeams: C
TPOCHHUE U
XUMHYECKHE CBOMCTBA
METaHa U dTaHa
00bACHAMDB: 3aBUCHUM
OCTb CBOMCTB MeETaHa
5 JTaHa OT
HX cocTaBa i
CTPOEHHUS

19

Apenwi. benzon kak npezacraButenb apeHoB. CTpoeHue
MoJeKyJbl Oen3ona. ConpsbkeHue m-csizedl. zomepus u
HOMEHKJIaTypa apeHoB, ux moiuydeHue. [‘omosoru
OeH3zona. BinsHue OOKOBOM IlemM Ha 3IIEKTPOHHYIO
IUIOTHOCTh  COMPSDKEHHOro 7-00Jlaka B MOJIEKyJax
rOMOJIOTOB O€H30J1a Ha MpUMEpPEe TOIyoja. XUMHUYECKHE
cBoiicTBa OecH3oma. Peaknuu 3amemieHus ¢ y4acTHEM
OeH3ona: raJlor€HUPOBaHUE, HUTPOBaHUE u
ankuwinpoBanue. [Ipumenenre 6eH301a U €ro TOMOJIOTOB.
PagukaneHoe XxsopupoBaHue OeH30ia. MexXaHu3M H
yCIIOBUS IPOBECHUS peakuuu paauKaIbHOTO
xJIopupoBaHus OeH3ona. Katanutuueckoe rupupoBaHue
Oenzona. MexaHu3M  peakuMil  ANEKTPOPUIBHOTO
3aMEIICHUs: TaJOTeHUPOBAaHUS U HUTPOBaHMs OeH3071a U
ero romoJyioroB. CpaBHEHHE PEAKIIMOHHON CIOCOOHOCTH
OeH301a W TONyoja B  peaklHusIX  3aMelleHHs.
Opuentupyroniee aericrsue rpynmnsl atomoB CHz— B
peaxkiusax 3aMeUIeHMsI ¢ y4acTueM Toiryosa. OpHueHTaHTbI
| u Il pona B peakiusix 3aMeIICHUs C Y4aCTHEM apeHOB.
Peakiin OOKOBBIX IIeTIeH aTKUIOSH30JI0B.

3HaTb NOHSTHS
CTPOEHHUE MOJIEKYJIBI
OeH3oa;

YMmerthb
-Xapakmepuzoeamau:
XMMHYECKHE CBOMCTBA
OeH3oa

-00bACHAMD
3aBHICHUMOCTH CBOMCTB
OcH30J1a OT ero
COCTaBa U CTPOCHUS

20

JlaGoparopuble onbIThl. 1. IlocTtpoenne Moaenen
MoOJIeKysl — ankaHoB. 2. CpaBHEHHE IUIOTHOCTH U
CMEIIIMBAEMOCTH BOJIBI M YIJIEBOAOPOJ0B. 3. ITocTpoeHue
MojieNiell MoeKy ankeHoB. 4. OOHapyKeHHE aJKEHOB B
Ocnsune. 5. IlomyueHue ameTwineHa W €ro PEeakuuu C
OpOMHOI BOIOH M pacTBOPOM NEpMaHTaHaTa KaJIusl.

21

IIpakTyeckas padora Nel «KadecTBeHHBIN cocTas
YIJIEBOIOPOAOBY.

22

IIpakTuueckas pa6ora Ne2. «YrJjieBOTOPOBI».

23

KontpoabHasi padora Ne2 mo Teme «Yr/1eBOAOPOAbI».




Ipoduabublii ypoBeHb (68 yacoB)

24

10

Tema 4. CiupTol ¥ peHOIbI

Cnupmut. CoctaB u knaccudukaius cnuptoB. M3omepus
CIIUPTOB (monoxeHue TUIPOKCHIIBHBIX rpym,
MEXXKJIaCCOBas, «yIJIEPOJHOro ckenera»). dusnyeckue
CBOMCTBA CIIMPTOB, UX IOJy4YEeHHE. MEXMOIEKyIspHAs
BOJOpojHas  CBA3b.  OCOOEHHOCTH  JIEKTPOHHOI'O
CTPOCHHsI MOJIEKYJl CHUPTOB. XHUMHUYECKHE CBOMCTBA
CHOMPTOB, OOYCJOBJEHHbIE HAJIMYMEM B MOJEKYyJax
THJIPOKCHIIBHBIX —TPYII: 00pa3oBaHME aJIKOTOJIATOB,
B3aUMOJICHCTBUE c rajoreHoBOIOPOJIaMH,
MEXMOJIEKYJIIpHAast u BHYTPUMOJIEKYJISIpHAs
Jeruaparanus, sTepuduKars, OKHCJICHUE u
neruapupoBanue  couptoB.  OCOOEHHOCTH  CBOMCTB
MHOT0aTOMHBIX crnupToB. KauecTBeHHass peakuus Ha
MHOIOaTOMHBIE CHUPTHIL. Baxnellue npeacTaBUTeNn
criuptoB. DHU3MOJIOTMYECKOE JEHCTBHE METAHOJA |
3TaHosa. AJIKOronusm, ero nociueactsus. [Ipopunakruka
AJKOTOJIU3MA.

3HaTb NOHATHS
(GyHKIMOHATbHAS
rpymma CupToB
-geugecmea; 3TaHOII,
TIIALEPUH

YMmernb

HA3b16amb CIIUPTHI
o
«TPUBUAJILHOW» WJIU
MEXKyHapOAHOU
HOMEHKJIATYPE;
-onpedenamsp
MIPUHAJIC)KHOCTh
BEILIECTB K KJaccy
CIIUPTOB
-Xapaxkmepu3zoeamsa
CTPOCHHE U
XUMUYECKHUE CBOWMCTBA
CIIUPTOB
-00bACHAMD
3aBUCHUMOCTh CBOMCTB
CIIUPTOB OT UX
COCTaBa U CTPOCHUS,
-8bINOJIHAMD
XumMu4ecKkuu
IKCnepumenm 1o
pacrno3HaBaHUIO
MHOT'OTOMHBIX
CITIUPTOB

25

@enonvi. @enon, ero (Quznyeckue CBOIcTBA U
nojriyuyeHue. XuMHUecKre cBoicTBa (heHoa Kak QyHKIUs
ero crpoeHus. Kucnorssle cBoiicTBa. B3aumHoe BiusHue
aTOMOB U T'PYIII B MOJIEKYJIaX OpPraHMYECKHUX BELIECTB Ha
npumepe  ¢enona. IlonukonaeHncamuss ¢eHona ¢
dopmanbaerunom. KauecTBeHHass peakiust Ha (HEHOIL.
[Ipumenenne  ¢denona. Kraccuduxauus  denomnos.
CpaBHEHHME KHCJIOTHBIX CBOWMCTB BENIIECTB, COJIEPIKAIINAX
TUIPOKCWIBHYIO IPYIILY: BOJBI, OJHO- U MHOTOATOMHBIX
criupToB, (eHonma. DnekTpoduIbHOE 3aMelieHHne B
OeH301bHOM  KoJblle.  [IpyMeHeHHe  NPOW3BOAHBIX
denomna.

3HaTb NOHITHS -
0e3omacHoOro
oOparieHus ¢
dbenonomMm;

-JIJISl OLICHKH BJIUSTHHS
¢deHona Ha OpraHu3M
Yell. ¥ JIp.>KUBbIE
OpTaHU3MBI

26

PacuetrHbie 3axaun. Beruucienus no TepMOXUMHUYECKUM
yYpaBHEHHSIM.

27

demoncTpauuu. @Dusuyeckue CBOMCTBA  3TAHOJIA,
nponanona-1 u Oyranomna-1. [llapoctepkHEBbIE MOJIENH
MOJIEKYJ M30MEPOB C MOJICKYJSIPHBIMU (opMylaMu
C3HgO u C4Hi0O. KommuecTBEHHOE  BBITECHEHHE
BOJOpoAa W3 cnupTra HatpueM. CpaBHEHUE peaKIuil
TOPEHHUSI STHJIOBOTO U NMPOMMWJIOBOT0 cUpTOB. CpaBHEHHUE




CKOpPOCTEM  B3aMMOJEWUCTBHUS HATpPUs C  OTAHOJIOM,
nponaHojgom-2, ruuepuHoM. Ilomyuenume mnpocroro
adupa. [lomyuenue cinoxuoro 3¢upa. [loydenne sreHa
u3 HdTaHona. PactBopumocTh ¢eHonma B Boae NpU
OOBIYHOM M TIOBBIIIICHHOW Temmeparype. BritecHeHue
¢deHona u3 ¢QeHonATa HATPUS YTOJBHOW KHUCIOTOM.
Peakuus ¢enona c xmopunom sxenesa (ll1). Peakuus
¢deHona ¢ GopMabaeruI0OM.

28 1 Jla6opaTopuble omnbiThl. 6. IlocTpoenue wmopenei
MOJIEKYJl M30MEpHBIX chnupToB. 7. PacTBOpHMOCTbH
CIHUPTOB C PA3JIMYHBIM YHCIIOM aTOMOB yTJepoja B BOJE.
8. PacTBOpUMOCT, MHOTOATOMHBIX CIIUPTOB B Boze. 9.
B3anmoneiictere MHOTOATOMHBIX CIIUPTOB c
ruapokcugom menu (I1). 10. B3zaumonelictBue BOIHOTO
pactBopa ¢eHosia ¢ GpOMHON BOJOM.
29 1 IIpakTuueckasi pa6ora Ne3. «CnupThbl ¥ (heHOTBI».
30 8 Tema 5. Aubaeruabl. Ketonbl 3HATh MOHATHS
CrpoeHre MOJIEKYJl albJETUAOB M KETOHOB, WX | (YHKUMOHAIbHAs
uzomMepus U HoOMeHKJaTypa. OCOOEHHOCTH CTPOEHUS | IpyIIa ajabJeTUI0B
KapOoHMIBHON  rpynmbel.  Pusnyeckue  CBOICTBA | YMeTh
dopmanpaeruia u  ero  romonoroB.  OTHeNnbHbIE | -HA3bIGANb
NPEJCTaBUTENIN ANBACTUAOB M KETOHOB. XHMHUYECKHE | albJETUIIbI o
CBOICTBa aibJErHl0B, OOYCJIOBJIECHHbIE HAIUYHEM B | «TPUBHUAIBHOW» WIIN
MOJIEKYJIe KapOOHUIIBHOM IPYIIIBI aTOMOB | MEXIYHAapOJIHOU
(ruapupoBaHUe, OKUCJICHHE aMMHMAYHBIMU pAcTBOPAaMU | HOMEHKIATYPE;
okcuja cepedbpa u ruapokcuaa meau (11)). Kauectsennsie | -onpedenamo
peakiuu Ha anbaeruabl. Peakuus MONUKOHICHCAIMU | MPUHAIIEKHOCTh
dopmanpaeruna ¢ GpeHoaoMm. OCOOCHHOCTH CTPOCHHSI M | BEMIECTB K KJIaccy
XUMHYECKHX  CBOMCTB  KeTOHOB.  HykieodunbHOE | anpaeruon
NPUCOCTUHEHNE K  KapOOHWIBHBIM  COEAMHEHUSM. | -XapaKTepPHU30BaTh
[IpucoeanHeHne 1MAHOBOJOPOJAa U TUAPOCYIb(UTA | CTPOCHHE U
HaTpus. B3auMHOe BIMSHHE aTOMOB B MOJIEKYJaX. | XUMUYECKHE CBOMCTBA
["anorenupoBaHue anpAeTUOB U KETOHOB 1O HOHHOMY | (hopmanbpaeruna u
MeXaHU3My Ha cBerTy. KauecTBeHHass peakiusi Ha | aleTalbAeruaa
METHJIKETOHBI. -00bSACHATH
Hemoncrpauuu. I[llapocTtepkHEBbIE MOJAEIH MOJEKYJ | 3aBUCUMOCTh CBOWMCTB
aNbJIETUIOB M HW30MEPHBIX WM KeTOHOB. OKHCIEHUE | aJbJAEeTUAOB OT
OeHzanbleruza Ha Bo3ayxe. Peakuus «cepeOpsHOro | cocTaBa U CTPOEHUS
3epkanay. OKHCIEHUE albJETHUAOB TUAPOKCUIOM MEIU | -6bIHOJIHANLb
(). XumuuecKkuil
IKCnepumenm 1o
pacro3HaBaHMIO
aJIbJICTHJIOB
31 1 Jladopatopubie omnbiThl. 11. TlocTpoenue wmoxenei
MOJIEKYJ H30MEpHBIX albJeTH0B U KETOHOB. 12.
Peakuust  «cepeOpstHoro 3epkana». 13.  Oxwucnenue
anpaerunoB rugpokcugom meau (I1). 14. Oxucnenue
OCH3aJIBIeTH 1A KUCIIOPOJIOM BO3IYXA.
32 1 IIpakTHyeckas padora Ned. «AJbAerubl H KETOHbD).
33 1 Kontpoabnass pabdora Ne3mo Tteme «Cnmprsl.
AJIbIerH/Ibl M KETOHBI».
34 12 | Tema 6. Kap6oHoBble KHMCJIOTHI, CJI0KHbIe 3(UPHI U | 3HATH NOHATHUS




KUPBI

Kapoonoguie kucnomur. CtpoeHue MosieKyJ KapOOHOBBIX
KHACJIOT M KapOOKcWibHOM rpymmbl. Krnaccudukanms u
HOMEHKJaTypa KapOOHOBBIX  KHcHIOT. Pusnyeckue
CBOIicTBa KapOOHOBBIX KHCIOT M WX 3aBUCUMOCTb OT
cTpoeHusi Mosekyid. KapOoHOBbIE KHCIOTHI B MpPHUPOJE.
buonoruueckas ponb KapOOHOBBIX KHUCIOT. OOmue
CBOMICTBA HEOPraHUYECKMX M OpPraHUYECKHX KHUCIIOT
(B3auMoJIeliCTBUE C METaUIaMH, OKCHJAMU METaJlIOB,
OCHOBAaHUSAMH, COJSIMH). BiusHHE yIJIeBOJIOPOIHOIO
pamukana Ha cwiIy KapOOHOBOM KHCIOTHL. Peakius
Tepu(UKaALUY, YCIOBUS €€ NpOBeAeHUs. XUMHUYECKHE
CBOICTBAa  HENpeNeNbHbIX  KapOOHOBBIX  KHCIOT,
O00yCIIOBJICHHbIE ~HAJIMYUEM T-CBSI3M B  MOJIEKYJe.
Peakuuu snexTpoduiabHOr0 3aMelieHus € y4acTUeM
OEH30MHOI KUCIIOTBHI.

Cnoscuvte puper. CTpoeHuE CIOXKHBIX  I(HUPOB.
N3omepust croHBIX 3(UPOB («yTIEPOTHOTO CKEIeTay U
MexKiaccoBasi). HoMmeHknaTypa CIOXHBIX 3(UPOB.
OOpatuMoCTh  peakuuu  OSTepuUKAIUM, TUIPOIU3
CIOXHBIX 3(upoB. PaBHOBecHe peakiuu 3TepupuKaLnun
— Tuaponu3a; (GpakTophl, BIMAMOLIME Ha Hero. Pemienue
pacyeTHbIX 3a/ay Ha OIpe/AeJeHHE BBIXOJA MPOIYKTa
peakiud (B %) OT TEOPETHYECKH BO3MOXKHOTO,
yCTaHOBJEHHE (OPMYyJIbI U CTPOCHUS BEIIECTBA IIO
HPOAYKTaM €ro cropanust (Wid TuapoIu3a).

Kupor. Kupsl — cnoxnbele 3¢upbl TIOULEpUHA U
KapOOHOBBIX KHCHOT. CoOCTaB M CTPOEHHE IKHPOB.
Homenknarypa u knaccudukanus xupoB. Macna. Kupbr
B npupojie. buonoruueckue ¢pyHkimu xxupoB. CBoiicTBa
#upoB.  OMbUIEHHE  KMpPOB,  IOJy4€HHE  MbLIA.
OOpbsicHeHHEe MOIOIIMX CBOMCTB Mbula. [ 'mapupoBaHue
KUIKUX OkupoB. Maprapun. [lomstue o CMC.
OObsicnenne Morommx cBoiictB mbla u CMC (B

CPaBHEHUN).
JleMOHCTpanuu. 3HAKOMCTBO € bu3nuecKuMu
CBOMCTBAMH HEKOTOPBIX Kap60HOBBIX KHCJIOT:

MYypPaBbUHOH, YKCYCHOH, IIPOIIMOHOBOM, MACIISIHOH,
[IABEJIEBOM, JIMMOHHOHM, OJISMHOBOW, CT€apUHOBOM,
OeH3oitHOi. Bo3ronka GeH3oiHON KuCIOTH. OTHOIIEHHE
pPa3IUYHBIX KapOOHOBBIX KHUCIOT K Bojae. CpaBHeHHE
KHCJIOTHOCTH Cpe€Zbl BOAHBIX PAacTBOPOB MYpPaBbHUHOW U
YKCYCHOHM KHCIJIOT OJMHAKOBON MoisipHOCTH. [lomyuenune
OPUSTHO TMaxHYLIEro ciaoxHoro 3¢upa. OTHOIIEHHE K
OpoMHOW BOJIe M pacTBOpy I€pMaHraHaTa Kajus
npelelbHOH W HEempeneldbHOW KapOOHOBBIX KHUCIOT.
[lapocTep:kHEBBIE MOIEITH MOJIEKYJI CIIOKHBIX A(UPOB U
U30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHE
CIIMBOYHOIO, ITOJCOJIHEYHOI0O M MAIIMHHOTO Macia K
BOJHBIM pacTBOpaM Opoma M IepMaHraHaTa Kajwsl.

(GyHKIMOHATbHAS
rpynna kKapOOHOBBIX
KHCJIOT, COCTaB MblLja
YmMmerh
-Ha3vleamp
YKCYCHYIO
KHCIJIOTYy TIO
MEXKIYHAPOIHOM
HOMEHKJIaType
-onpedenamsp
MIPUHAJIC)KHOCTh
BEILIECTB K KJaccy
KapOOHOBBIX KUCIIOT
-Xapakmepu3o6ama
CTPOCHHE U
XUMUYECKHUE CBOKCTBA
YKCYCHOM KHUCJIOTBI
-00BSICHATH
3aBUCHUMOCTh CBOMCTB
YKCYCHOM KHUCIIOTBI OT
COCTaBa M CTPOCHUS
-8bINOJIHAMD
XuUMu4ecKuu
IKCnepumenm 1o
pacro3HaBaHUIO
KapOOHOBBIX KUCIIOT
-Ha3vlgamop
CJIOXHBIE YPUPHI 110
«TPUBHAIBHOW» WIIH
MEKTyHapOAHOMN
HOMEHKJIaType
-onpeoenamo
MIPUHAJIC)KHOCTh
BEILIECTB K KJaccy
CJIOXHBIX 3(pUpOB
-onpeoenamo
MIPUHAJIC)KHOCTh
BEILIECTB K KJaccy
KHUPOB
-Xapaxkmepu3zoeamsa
CTPOCHHE U
XUMUYECKHUE CBOMCTBA
KHUPOB

35

JlaGopatopuble omnbITbl. 15. IlocTpoenue Mojaeneun
MOJICKYJI M30MCPHBIX Kap6OHOBI>IX KHUCJIOT U CJOXKHBIX




a¢pupoB. 16. CpaBHEeHUE CHIBI YKCYCHOM W COJSTHOU
KUCIOT B peakuusx ¢ nuHKoM. 17. CpaBHeHue
pacTBOPUMOCTH B BOJI€ KapOOHOBBIX KUCJIOT U UX COJICH.
18. BzaumogeiicTBre KapOOHOBBIX KHCIOT C OCHOBHBIMHU
OKCHUJIAMH, OCHOBAHHSIMH, aM(POTEPHBIMU THIPOKCHIAMU
u comsimu. 19. PactBopuMOCTh XHpPOB B BOJAE U
OpPraHUYECKUX PACTBOPUTEIISX.

36 IIpakTHueckasi padora NeS «Kap6oHOBbIE KHCJIOTHD)
37 IIpakTHyeckas padora Ne6. PacnozHaBanue 00pa3unoB
CJMBOYHOI'0 MAcJIa M MaprapuHa.
38 Koutpoabnasi padora Ned mo teme: «KapOoHoBbIe
KUCA0ThI. Ci10:kHbIE 3(pupbl. Kupbi»
39 Tema 7. YriieBoabl 3HATh MOHATHS

Momno-, nu- u noaucaxapunsl. IIpencraBurenu kaxnou
CPYIIIIBI.

buonoruueckast ponb yriesonos. VX 3HaueHue B KU3HU
YyeJioBeKa U O0IIecTBa.

Momnocaxapuowl. 1'noxo3a, ee (PU3NIECKUE CBOHCTBA.
Crpoenue MoiieKyiibl. PaBHOBecHsI B pacTBOpE INIFOKO3BI.
3aBUCUMOCTh ~ XMMHYECKHMX CBOMCTB  TIJIIOKO3bl  OT
CTPOEHHUSI MOJIEKYJbl. B3anmonencTBue ¢ THAPOKCHIOM
meau (Il) mpu xomHaTHON TemmepaType U HarpeBaHUU,
stepudukanms, peakuus — «cepeOpsSHOro  3epkaay,
TU/IPUPOBAHUE. Peakuuu OpOoXKeHHS TJIIOKO3BI:
CIIUPTOBOr0, MOJIOYHOKHKCIOro. [Uroko3a B mpupoze.
buonornueckass posb riaroko3bl. [IpruMeHEHHE TITIOKO3bI
Ha OCHOBE €€ CBOMCTB. DpPyKTO3a KaK U30MEp TIIFOKO3BI.
CpaBHeHUE CTpPOEHHUS MOJIEKYJ M XMMHUYECKHX CBOMCTB
IOKO3bl M GpykTO3bl. DpyKTo3a B MPUPOJE U €e
Ouosioruueckasi poib.

Hucaxapuowr. CrpoeHnue JIMCAaXapUJIOB.
BoccranasnuBatomive U HEBOCCTAHABJIMBAIOILINE
nucaxapubl. Caxaposa, J1aKT03a, MaJlbT03a, UX CTPOEHUE
U Ouosjormueckas pojb. [WAPOTU3 JAMCAXapHIOB.
[IpoMblIllZIEHHOE TOJMYYEHHE Caxapo3bl W3 MPUPOTHOTO
CBIPBS.

Honucaxapuowt. Kpaxman u 1meitoso3a (CpaBHATEIbHAS
XapaKTepUCTHKA: CTPOCHHE, CBOWCTBA, OHOIOTHYECKas
pOJIb). ®dusznueckue  CBOMCTBA  MOJIMCAXapHIOB.
XUMUYECKUE CBOWCTBA MoJMcaxapuaoB. ['maponn3
nonucaxapuaoB. KaudecTBeHHass peaknuss Ha Kpaxmall.
[lonucaxapuael B mpupojsie, UX OHONOrHuYeckas poJib.
[Ipumenenue MOJIMCaxapuaoB. [TonsiTue 00
HCKYCCTBEHHBIX BOJIOKHaX. B3aumozeiicTBie 1esoa03bl
C HEOpPraHWYeCKUMHU U KapOOHOBBIMU KHCIOTAMU —
00pa3oBaHUe CIOKHBIX YPHPOB.

JemouncTpanuu. OOpasiisl yriieBOAOB U U3ICTHUI U3 HUX.
B3aumogeiictBue caxaposbl ¢ ruapokcuaom meau (11).
[Tonyuenue caxapara Kajablusl U BBIIECIECHUE Caxapo3bl U3
pacTBopa caxapara Kanbliug. Peaknus «cepeOpsHOro
3epkana» Juisl TJII0KO3bl. B3anMoaeicTBhe TIIIOKO3bI C
(bykcuHCcepHUCTOW KHca0TOM. OTHOIIEHHE pacTBOPOB

Ba)KHEHIIIE
YIJIEBOJBI: TIIOKO34,
caxapo3a, Kpaxmadi,
KJeTJdaTKa

YMmern

-00bACHAMD
XAMHYECKHE
SIBIICHHS,
MIPOUCXOJISIIIUE C
yIJIEBOJaMU B
MIpUpPOJIE
-6blNOJIHAMD
XumuuecKkuil
IKCnepumMenm 1o
pacrno3HaBaHUIO
Kpaxmajia
-XapaKkmepuzoeamu:
XAMHWYECKHE CBOMCTBA
TTTFOKO3BI
-00bsACHAMD
3aBHUCHUMOCTH CBOMCTB
TJIFOKO3BI OT COCTaBa U
CTPOEHUSA
-6bINOJIHAMD
Xumuueckuil
IKCnepumMenm 1o
pacrno3HaBaHUIO
TITFOKO3EI




caxapo3bl ¥ MaJIbTO3bI (JIakTO3bI) K ruapokcuay menu (11)
npu  HarpeBaHuu. O3HakoMiIeHHE C  (DU3HYECKHMHU
CBOMCTBaMH IICJUTIONO3bI M Kpaxmana. HaOyxanue
LEJUTI0JIO3bl U Kpaxmaia B Boje. IlomydyeHue HuUTparta
LEJTIOJIO3BI.

40

JlabopaTtopuble ombIThl. 20. O3HakomiIeHHE C
bu3IeCKUMHU CBOMCTBaMH TJTFOKO3BI. 21.
B3aumoneiictBue rioko3sl ¢ ruapokcugom meau (1) npu
OOBIYHBIX ~ YCJOBUSAX W IpU  HarpeBaHuu. 22.
B3aumoneiicTBue TIIOKO3bI M Caxapo3bl ¢ aMMHUAYHBIM
pactBopoM okcuua cepebpa. 23. KucnotHbiii ruaponus
caxapo3sl. 24. KauecTBeHHass peakuus Ha Kpaxmai. 25.
3HAKOMCTBO C KOJUIEKIMEH BOJIOKOH.

41

IIpakTHyeckas padora Ne7 «¥YT1J1eBOABI»
(Pacno3HaBaHue pacTBOPOB IJIIOKO3bI H IJIMLIEPUHA)
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10

Tema 8. AzoTcoaep:kaiye OpraHudecKue coeMHeH s
Amunwt. CoctaB u crpoeHue aMuHoB. Kiaccudukarmmus,
u30MepHuss M HOMEHKIATypa amMHuHOB. Anmdaruyeckue
amuHbl. AHwinH. [lonydyeHue aMUHOB: alKUJIMPOBaHUE
aMMMaKa, BOCCTAHOBJICHWE HUTPOCOCAMHEHUN (peaKius
3unuHa). Ou3nyeckue CBOWCTBA aMHUHOB. XHWMHUYECKHE
CBOWMCTBa aMHHOB: B3aUMOJECHCTBUE C BOJOH U
kuciaotaMu. ['oMonornueckuit  psg  apoMaTHUECKHX
aMUHOB. AJIKWIMPOBAHME W AaIWJIMPOBAHHWE aMUHOB.
B3aumHoe BiIMsSHHE aTOMOB B MOJIEKyJiax Ha IMpHUMeEpe
aMMHuaka, anupaTUYeCKHX H apOMaTHYECKHX AMHHOB.
[IpumeHeHre aMUHOB.

Amunokucnomol u 6eaxu. CoctaB U CTPOCHUE MOJIEKYJ

aMHHOKHCIIOT. N3omepus aMHHOKHCIIOT.
JIBOWMICTBEHHOCTH KHCIIOTHO-OCHOBHBIX CBOICTB
aMUHOKUCIIOT U €€ TMpuuyuHbl. B3aumopeicTBue
aMHUHOKHCIIOT C  OCHOBaHUSIMH.  B3aumojeicTBue

AMUHOKHUCIIOT C KHUCJIOTaMH, 0Opa3oBaHUE CIOXKHBIX
apupoB. OOpa3zoBaHUE BHYTPUMOJICKYISPHBIX COJICH
(bummonspHoro  woHa). Peaknus  MONMMKOHACHCAITUU
aMUHOKHCIIOT. CUHTETUYECKHUE BOJOKHA (KampoH, YHAHT
u 1p.). buonorudeckast poib amuHOKuCHOT. [Ipumenenue
AMUHOKHCIIOT.

benku kak mnpupogHbie OuomnonuMepsl. llenTunnas
rpymnmna aroMoB W TenTujaHas cBsi3b. llenTunbl. bemkw.
[lepBuuHas, BTOpHUYHAS U TPETHYHASI CTPYKTYPHI OEIKOB.
XvMHYeCKHE CBOICTBa OENIKOB: TOpEHUE, JAEHATypalus,
TUAPOIU3, KaueCTBEHHbIE (uBeTHBIE) peaxIuu.
buonornueckue ¢ynkuun OenkoB. 3HaueHHE OEIKOB.
YerBepTHUHAs CTPYKTypa O€JIKOB Kak arperamus
OCNKOBBIX W  HEOENKOBBIX MOJEKyNl. [nobanmbHas
npo0siemMa OEJIKOBOTO TOJIOJIAHUS U ITyTH €€ PEIICHUSI.
Hykneunogvle kuciomsl. OOmUA TUlaH CTPOCHUS
HyK1eoTHa0B. [loHATHE O  NUPUMUIUHOBBIX U
MypUHOBBIX OCHOBaHUsX. [lepBuYHAas, BTOpHYHAS U
TpeTtuuHasi cTpykTypsl Mosiekyibl JJHK. buonornyeckas
ponp JIHK u PHK. T'eHHas wuHXeHepus U

3HaTb NOHITHS
-onpeodenamsp
MPUHAJICKHOCTh
BEIIIECTB K KJIaccy
aMUHOB

-HA3bl6AMDb
aMUHOKUCIIOTEI I10
«TPUBHAIBHOW» WIIH
MEKTyHapOAHOMN
HOMEHKJIaType
-onpeoenameo
MPUHAICKHOCTh
BEIIECTB K

KJIacCy aMHHOKHCIIOT
- Xapakxmepu3oeama
CTPOCHHE U
XUMHYECKHE CBOMCTBA
AMHHOKHCJIOT
-Xapakmepuzoeama
CTPOCHHE U
XUMHYECKHE CBOMCTBA
0enIKoB

-6bINOIHAMDb
Xumuueckuil
IKCnepuMeHm 1o
pacro3HaBaHUIO
0enIKoB




OouorexHosorusi. TpaHCreHHbIe (OPMBI JKUBOTHBIX |
pacTeHui.

JemoncTpauuu. PuU3MYECKUE CBONCTBA METHIAMHUHA.
I'openne wmerunamubHa. B3aumopeicTBue aHWIMHA U
METUJIAMHHA C BOAOU M kuciaoTaMu. OTHOIICHHE OCH301a
U aHUIMHAa K OpoMHO# Boje. OkpammBaHHE TKaHEH

AHWJIMHOBBIMU KpacuTEIISIMHU. OO6napyxenue
(YHKIMOHAJBHBIX TPYHI B MOJIEKYJIaX aMHHOKHUCIIOT.
Heltpanuszanus 1IeJI0YU AMHUHOKHCIIOTOM.

Heunrpanuzauus KuciaoTel aMHUHOKUCIOTOM. PacTBopenue
u  ocaxaeHue  OenkoB.  JleHarypamusi ~ OenKOB.
KauecTBennsle peakuuu Ha Oenku. Monenu MOIEKyJbl
JHK wu pasznuusbix Bugo Moisekyn PHK. OG6pasis
MPOAYKTOB MHUTAHUS M3 TPAHCTEHHBIX (HOpPM pacTeHUi u
JKUBOTHBIX;, JIEKAPCTB W TPEMAPATOB, M3TOTOBIECHHBIX C
MOMOILIbIO TeHHOW MHKEHEPHUH.
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JlabopaTopubie omnbIThl. 26. IlocTpoenue wmoxaenen
MOJIEKYJI M30MEpPHbIX amMuHOB. 27. CMemMnBaeMOCTh
aHunuHa ¢ Bomou. 28. OOpa3oBaHHE COJied aMHHOB C
kucnoramu. 29. KaduecTBeHHbIE peakiiny Ha OCJIKH.
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IIpakTHyeckas padora Ne§. «AMMHBI,
AMHHOKHCJIOThD)

45

IIpakTHyeckas padora Ne9. « beuaku: cpoiicTBa u
KA4eCTBEHHbIE PeaKIHH»

46

I[paktuyeckas padora Nel(. «Unenruduxanus
OpPraHu4yecKuX coeIMHeHn»

47

IIpakTuueckas padora Nell. [leiicrBue pepmMeHTOB HA
pa3jiMyHbIe BelllecTBA.

48

KonTpoabHas padora NeS no teme «A3orcoaep:xamue
COCTMHEHMSD).
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Tema 9. Bnosorn4yeckn akTuBHbIE BellleCTBA
Bumamunwt. llonstue o Buramunax. Mx kiaccudukanus
u obo3zHaueHue. Hopmbel moTpeOieHHs BUTaAMHUHOB.
BogopactBopumble (Ha mnpumepe ButamuHa C) u
KHPOpacTBOpUMBbIE (Ha mpuMmepe BUTaMUHOB A u D)
BuTtamMuHbl. lloHATHe 00 aBUTaMMHO3ax, THIEp- U
rUnoBUTaMuHo3ax.  IIpodunakTka  aBUTAaMHHO30B.
OtnenbHbIE MpeICTaBUTENN BO/IOPACTBOPHUMBIX
ButamuHoB (C, PP, rpynmsl B) u >xupopacTBOpHMBIX
ButamuHoB (A, D, E). x Ouonoruueckas posb.
®epmenmur. llonsTne o  depmeHTax Kak O
OMOJOTMYECKHX KaTanu3aTopax OeNIKOBOH MpUpPOIbI.
3HayeHne B OWONOrMM W TOpPUMEHEHHE B
IIPOMBILIUIEHHOCTH. Knaccudukanus (bepMeHTOB.
OcCOOeHHOCTH  CTpPOGHHMS U  CBOWCTB  (DEPMEHTOB:
CEJIEKTUBHOCTh U A(PPEKTUBHOCTh.  3aBUCUMOCTH
aKTUBHOCTH (epMeHTa OT Temreparypsl u pH cpensbl.
OcoOCHHOCTH CTPOCHHSI M CBOWCTB B CpPaBHEHUU C
HEOpPraHMYECKUMHU KaTaau3aTopaMu.

Topmonwr. TloHATHE O TOPMOHAX Kak OHMOJOTHYECKH
AKTUBHBIX BEIIECTBAX, BBINOJIHIOUIMX 3HIOKPUHHYIO
PETYIISLIMIO KU3HEICSATECIBHOCTH OpPTraHHU3MOB.

3HAaThb MOHSITHUS
HCIIO0JIB30BaTh
MIPUOOPETCHHEIC
3HAHUS U YMCHHS JUIS
0€30I1acHOr0
obOpareHus C
TOKCHYHBIMU
BEIIECTBAMU




Knaccugukamuss TOpMOHOB: CTEPOUIBI, MPOU3BOJIHBIC
AMHUHOKUCIIOT, TMOJUMNENTUAHbIE M OeIKOBbIE TOPMOHBI.
OtnenpHble  TNPEACTABUTEIM TOPMOHOB:  3CTPaaUOI,
TECTOCTEPOH, MHCYJIUH, aApEHAUH.

Jlexapcmea. IlousTue 0 JeKapCcTBax KaK
XUMHOTEPANeBTUUECKUX Tpernaparax. ['pymnmbl JiekapcTs:
CyJIb(aMUIbI (cTperrroruy), AHTUOMOTHKHU
(meHuuWUIMH),  acnupuH.  be3omacHble  cHOCOOBI

NpPUMEHEHHUs,  JieKapcTBeHHble  ¢opmbl.  Kpatkue
UCTOPUYECKHUE CBEIEHUS O BO3HUKHOBEHUM U Pa3BUTUHU
XUMHUOTEpanuu. MexaHu3M  JIeHCTBHS ~ HEKOTOPBIX
JICKApCTBEHHBIX  IIPENApaToB, CTPOEHUE  MOJIEKYII,
IIPOTHO3MPOBAHME  CBOWCTB HA  OCHOBE  aHalM3a
XUMUYECKOIO CTPOCHHS. AHTHOMOTHKHY, ux
KJaccupuKalus 1O CTPOEHUIO, TUIY U  CHEKTPY
neiictBus. /lucbakreprno3. HapkoTuku, HapKOMaHUs U ee
npoduIaKTUKA.
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JMemoncTrpanuu. OOpasnbl BUTAMHHHBIX TPENapaTos.
[TonmuBuramuusel. Mnroctpauuu ¢ortorpaduil KUBOTHBIX
C pasnuuHbIMH (opMaMu aBUTaMHHO30B. CpaBHEHHE
ckopoctu paznoxenus HpO, mon neiictBuem depmeHTa
(katamazpl) W HeopraHumdeckux katanuzatopoB (KI,
FeCls, MnO,). Ilmakar wiM  KojgorpamMma ¢
U300paKeHHEM CTPYKTYpHbIX (GOpMYyI 3CTpaauoa,
TECTOCTEPOHa, aJpeHaJINHA. B3aumonericTeue
anpenanuna ¢ pactBopom FeCls. Benkoas npupona
WHCyNMHHA (IBETHBIC peaknuu Ha Oenkw). [lmakatel mmm
KOJOTpaMMbl ¢ QopMmylamMu amuaa Cylib(haHuaoBon
KHCJIOTBhI, TUTHAPODOTHEBOM u JIOKHOU
quruapodonreBon KHCTIOT, OCH3WINECHUIINIIINHA,
TETPANMKIINHA, IIeoTakcHMa, aCTIMpUHA.
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JlaGopaTopHbie onbIThl. 30. OOHapykeHUEe BUTaMUHA A
B pactutenbHoM Maciie. 31. O6Hapyxenue Buramuta C B
sg6mounom coke. 32. OOnapyxenue ButamuHa D B
JKENTKE KypuHOro sina. 33. epMeHTaTUBHBIA THAPOIIN3
Kpaxmaja mnoja JeictBueM amwmiassl. 34. PasnoxkeHue
IEpOKCUAAa BOJOpOAA NOJ JEWCTBHEM KaTanasbl. 35.
[HetlicTBue neruaporeHasbl Ha METUJICHOBBIM cuHUM. 36.
HcnpiTaHue pacTBOPUMOCTH aJpeHajuHa B BOAE U
coinstHOM kuciote. 37. OOHapyXeHHME aclupuHa B
TOTOBOW JIEKapCTBEHHON ¢opme (peakuuei THUAPOIN3a
WIM IIBETHOM peakiuel ¢ cynbdaToM Oepriuins).




