MyHunmMnajibHas Ka3eHHasi 0011eo0pa3oBaTe/ibHasi OpraHu3anus
IMpudpe:kHeHcKAas1 CpeHAS LIKO0JIa
HMEeHHU KoMaHaywuiero Bo3aymHuo-necaHTH6IMH BoiickaMu resepai-iaeiitenanta U.M. 3atepaxuna
MYHUIUNAIBHOT0 00pa3oBanust «CtapoMaiiHCKuil pailoH»
YIbSTHOBCKOH 00J1aCTH

Paccmorpeno CorsacoBano YT1Bepkaar
PykoBogurens HIMO 3amecTtuTenb qupexkropa no Y BP JMpEeKTOp MIKOJIbI
C.M. IlaxonaToBa H.M. I'onuaposa H.M. Iloronuna
IIpoTtokon Ne 1 ot 27 aBrycra 2021r. 30 aBrycta 2021 r. [Tpuka3z Ne 203 ot «30» aBrycra 2021 r.

MognucaH: MKOO MPUBPEXHEHCKASA CLU M. TEHEPAIN-NENTEHAHTA
N.N.3ATEBAXVMHA

DN: STREET="YJIMLIA COBETCKA4, 2", S=73 OBJIACTb YNIbAHOBCKAS, L="PAVOH
CTAPOMAMHCKWI, CENO MPUBPEXXHOE", C=RU, G=Hapgexaa MuxainosHa,
SN=MorognHa, CN=MKOO MPUBPEXXHEHCKASA CLU UM. TEHEPAN-NNEMTEHAHTA
N.N.3ATEBAXVHA, T=OVUPEKTOP, O=MKOO NMPUBPEXHEHCKAA CLL M.

PaﬁOﬁmm%M%ﬁg.mggoE:nmpﬁ@mail.ru, MHH=007318340202,

s 06yqammnxcﬁ0@®amﬂaewsfpaﬂ2@§m AOPBAPcapeBRFEEHPTOE NoATVCeI0

MecTononoxeHue: MecTo noanucaHus
[ata: 2021-09-22 14:05:06

PaGouyto mporpammy coctaBuina yuntens xumun [IlaxomatoBa CBetnana MaparoBHa



Ili1anupyemble pe3yabTaTbl 00yUYeHHS] XUMHUH

[Inanupyemble pe3ynbTaThl OCBOCHHUS OOYy4arOIIMMHUCS OCHOBHOW 00pa3oBaTelIbHOM
IIPOrpamMMbl OCHOBHOTO 00I1ero o0pa3oBaHusl yTOUHSIOT M KOHKPETH3UPYIOT 001ee TOHUMaHue
JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX PE3YJIbTATOB KaK C MO3UIMU OPraHU3alluu HX
JNOCTUXEHUSI B 00pa30BaTEIbHOM IIPOLIECCE, TaK M C MO3ULIMU OLIEHKH JOCTHXKEHMSI ITHX
pe3yIbTaToOB.

OOyyaromuiicss HAy4YnTCs:

e T[IOHMMAaTh XMMHUYECKYIO KAPTUHY MHpa KaK COCTaBHYIO YacTh II€JIOCTHOM Hay4dHOU
KapTUHBI MUDA;

e packpbiBaTh pPOJb XMMHHM M XMMHUYECKOIO MPOU3BOJCTBA KAK MPOU3BOJUTENBHON CHIIBI
COBPEMEHHOT0 00111eCTBa;

e (opMynMpoBaTh 3HAYCHHE XUMUU U €€ JOCTH)KEHUI B TOBCEIHEBHOM JKU3HU YEJIOBEKA;

e YCTaHABJIMBATh B3aUMOCBSI3U MEX]y XMMHEN U JPYTHUMH €CTECTBEHHBIMU HayKaMu;

e (dopmynupoBath Ilepuommueckuit 3akon JI. WM. MenneneeBa U 3aKOHOMEPHOCTH
W3MEHEHUI B CTPOCHHMU M CBOMCTBAX XMMHYECKHX 3JE€MEHTOB M OOpa30BaHHBIX HUMHU
BelleCTB Ha ocHoBe Ilepuonmyeckoil cucTeMbl Kak rpapuueckoro OTOOpa)KeHHs
[Iepnoanueckoro 3akoHa;

e (QopMyIMpPOBATH OCHOBHBIEC MOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHHSI OpraHMYeCKUX
coenmHeHu  A. M. DbyrnepoBa, pacKpblBaTb OCHOBHBIE HANpPABJICHHS  3TOU
YHUBEPCAJIbHON TEOPUN — 3aBUCUMOCTH CBOMCTB BEUIECTB HE TOJIBKO OT XMMHYECKOTIO,
HO TaKXX€ M OT AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO CTPOEHUS U WILIIOCTPUPOBATH UX
MpUMEPaMU U3 OPraHUYE€CKON U HEOPraHMYECKOU XUMUH;

e APryMEHTHUPOBATh YHUBEPCAIbHBIN XapaKTep XUMUUYECKUX MOHATHI, 3aKOHOB U TEOPHUI
JUTsi OOBSICHEHUSI COCTaBa, CTPOCHMS, CBOMCTB U 3aKOHOMEPHOCTEH 0OBEKTOB (BEIIECTB,
MaTepHuasIoB U MPOIECCOB) OPraHNIECKON M HEOPTaHUUECKOU XUMUU;

e  XapaKTepu30BaTh S-, P- ¥ d-3JEMEHTHI 0 WX ToyIokeHuto B [leproandeckoii cucreme /.
U. Menneneena;

e KIaccU(UUUPOBATh XUMHYECKHE CBSI3M M KPUCTAUIMYECKHE PEIIETKH, OOBACHATH
MEXaHHU3Mbl UX 00pa3oBaHUS M JIOKAa3blBaThb EIUHYI0 MPHUPOAY XUMHUYECKHX CBs3EH
(KOBaJIGHTHOM, HOHHOH, METAJUIMYECKON, BOJOPOTHON);

e OOBIACHATH MPUYMHBI MHOTOOOpa3usi BELIECTB HA OCHOBE MPHUPOJIbI SBICHUNA M30MEPHUH,
TOMOJIOTHH, aJJIOTPOTIHY;

e KJaccu(pUIMPOBATH XUMUYECKUE PEAKIIMH B HEOPTaHMYECKON U OPraHUYECKO XUMUU IO
Pa3IMYHBIM OCHOBAHHUSM U YCTaHABIMBATh CHEIU(PHUKY TUIIOB PeaKlUii OT 00IIero yepes
0COOCHHOE K eIMHUYHOMY;

e  XapakTepu30BaTh THJPOJU3 KaK CHEHU(PUUHBIII OOMEHHBIM MpolecC U PacKphIBaTh €ro
POJIb B *KUBOM U HEXKUBOW MPUPO/IE;

e  XapaKTepuU30BaTh AJIEKTPOJIMU3 KaK CleUU(DUYHBIA OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIM
IIPOLIECC U €TO NMPAKTUYECKOE 3HAYCHHUE;

e  XapaKTEpHU30BaThb KOPPO3UIO METAJUIOB KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIIN MTPOLIECC
U TIpeJiaraTh CrocoObl 3aIlUTHI;

e OIKCBHIBATh MPHUPOJY MEXAHW3MOB XUMHUYECKHUX PEAKIUH, NPOTEKAIOUIUX MEXKIY
OpraHMYECKUMH U HEOPTraHUYECKUMU BEUIECTBAMU;

e KJAacCHU(PUUUPOBATh HEOPraHWYECKHE U OpraHWYEeCKHE BEIIeCTBA IO Pa3IUYHBIM
OCHOBAHUSIM;

e  XapaKTepU30BaTh OOIIME XUMHUUYECKUE CBOMCTBA BAKHEHIIINX KIIACCOB HEOPraHMUECKUX U
OpraHMYeCcKUX COCTMHEHUH B IJIaHe OT OOIIEro yepe3 0COOEHHOE K eJMHUYHOMY;

e HCHOJB30BaTh 3HAKOBYIO CHCTEMY XHUMHUYECKOTO S3blKa IS OTOOpa’KeHHsl COCTaBa
(xumuueckue Gpopmysbl) U CBOMCTB (XUMUYECKHE YPABHEHUS) BEILIECTB;



e WCIOJb30BaTh MpPaBHJIa M HOPMBI MEXKIYHAPOJHON HOMEHKIATYpPHI [UIsl Ha3BaHUU
BeIIECTB 10 (popmysiaM U, HA0OOPOT, IUTSI COCTABICHHS MOJEKYISPHBIX U CTPYKTYPHBIX
(hopMyI coeTMHEHUH TI0 WX HA3BaAHUSIM;

e 3HATh TPUBUAJBbHBIC HA3BaHUS BAKHEUIIUX B OBITOBOM U TPOU3BOJCTBEHHOM
OTHOILIEHUH HEOPraHUYECKUX U OPraHUYECKUX BEIECTB;

e XapaKTepHU30BaTb CBOWCTBA, MOJYYEHUE W INPUMEHECHHE BAXKHEHUIIMX MPEICTAaBUTENICH
TUIIOB MW KJIACCOB OPraHUYECKUX COCIMHEHHUH (MpEeIeNIbHBIX, HENPECIbHBIX M
apOMATUYECKUX  YIIIEBOJAOPOJOB,  KHCIOPOJACOAEPXKAUIMX W a30TCOIEpIKaIIUX
COCIMHCHUH, a TaKKe OMOJIOTMYCCKN aKTHBHBIX BEILIECTB);

e YCTaHABJIMBATH 3aBHCHUMOCTh DKOHOMHUKH CTpPaHbl OT JOOBIYM, TPAHCIIOPTHPOBKU U
nepepaboTKH YIIICBOIOPOIHOTO ChIPhs (He(hTH, KAMEHHOTO YIJIs ¥ IIPUPOTHOTO Ta3a);

e DOKCIHEPUMEHTAJIBHO NOATBEPkIATh COCTAaB M CBOWCTBA BAXKHEHIIMX NPEACTABUTENEH
M3YYEHHBIX KJIACCOB HEOPTAaHUYECKUX U OPTaHUYECKUX BEIIECTB C COOIMIOCHUEM MPABUII
TEXHUKUA O€30MacHOCTU Il pabOThl C XMMHUYECKHMMH BEIIECTBAMH M JIa0OPAaTOPHBIM
000pyTI0BaHUEM;

e XapaKTepU30BaTh CKOPOCTh XUMHUYECKOW pEaKlIMu U €€ 3aBUCHUMOCTh OT Pa3IMYHBIX
(akTopoB;

e ONHUCBHIBATh XHMHYECKOE pABHOBECHE M TMpeJyiaraTh CHOCOOBI €ro CMEIICHUS B
3aBUCHUMOCTH OT Pa3JIMYHBIX (DAKTOPOB;

e TPOM3BOJAUTH pacUeThl TO XUMHYECKHM ¢GOpMyldaM W ypaBHEHHUSIM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOIICHUA MEX/Ty YIaCTHUKAMH XUMHUUYECKHX PEaKITUi;

e XapaKTepHU30BaTh BAKHEWINNE KPYMHOTOHHAKHBIE XWUMHYECKHE MPOM3BOJCTBA (CEPHOU
KHCJIOTHI, aMMHaKa, METaHOJIa, TTepepaboTKu HePTH, KOKCOXUMHYECKOTO TPOU3BOJICTBA,
BOKHEHUIINX METAJUTYPrUYECKUX TMPOU3BOJCTB) C TOUKH 3PEHHS XHMH3Ma MPOIIECCOB,
YCTPOMCTBA  B@XKHEHMIIMX  anlapaTtoB, HAyYHbIX  NPUHLUIOB  MPOU3BOJCTBA,
9KOJIOTUYECKOU U AKOHOMHYECKOH 11eJ1ecO00pa3HOCTH;

e coOmoaTh MpaBWIa HSKOJOTUYECKOW OE30MacHOCTH BO B3aMMOOTHOIICHUSX C
OKpYXalolel cpefoi mpu oOpalieHuH ¢ XUMHYECKUMHU BEIeCTBAMH, MaTepuajlaMd U
MPOLECCAMMU.

OO0yyaromuiicsi NOJY4YUT BO3MOKHOCTh HAYYUThCS:

e HCHOJBH30BaTh METOJbl HAYYHOTO TIO3HAHUS TPU BBIIIOJHEHHH IPOCKTOB U Y4eOHO-
WCCIIEIOBATENILCKUX 3a]]a4 XUMHUECKOW TEMATHKH;

e IPOTHO3UPOBATh CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPTaHWYECKUX W OPTraHUYCCKHX
BEIIIECTB HA OCHOBE aHAJIOTHH;

e IIPOTHO3UPOBATh TEUCHHE XHMHUYECKHX IIPOIIECCOB B 3aBUCUMOCTH OT YCIOBUH HX
MPOTEKAHMSI U TPeIjIaraTh ClioCOObI YIIPaBJICHUS! 3TUMU MPOLIECCAMU;

e YCTaHABJIMBATh BHYTPUIIPSIMETHBIC B3aUMOCBS3M XMMHH Ha OCHOBE OOIIUX IMOHSTHUH,
3aKOHOB M TEOPHUU OPraHUYECKOW M HEOPTaHWYECKOH XMMHUU U MEXKIIPEIMETHBIE CBSI3U C
(u3uKol (CTpOCHHE aTOMa M BEIIEeCTBa) M OMOJIOTHEH (XMMHUYECKasi OpraHu3alus >KHU3HU
Y HOBBIE HANIPABIIEHUS B TEXHOJIOTUN — OMO- U HAHOTEXHOJIOTHH);

e packpbiBaTh pOJb TMOJYYEHHBIX XUMHUYECKHMX 3HAaHUH B Oyaymied y4deOHOU w
npodeccuOHAIBHON 1eATETbHOCTH;

e TMPOEKTUPOBATH COOCTBEHHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, CBSI3aHHYIO C XUMHUEH, B
3aBUCHUMOCTH OT JIMYHBIX MPEANOYTEHHH M BO3MOXKHOCTEH OTEUECTBEHHBIX BY30B
XMUMHYECKON HampaBIeHHOCTH;

e apPryMEHTHPOBATH CIUHCTBO MHUPA BEIIECTB YCTAHOBICHUEM T'€HETUYECKON CBSI3U MEKIY
HEOPraHMYEeCKUMH U OPTaHMYECKUMHU BEUIECTBAMH;

e BIANETh XUMHYECKUM  SI3BIKOM, HEOOXOMUMBIM  (aKTOpPOM  YCIEITHOCTH B
npodeccuoOHAIBHON IeSTEThHOCTH;



e XapaKTepHU30BaTh  CTAHOBJIECHUE HAYYHOM TEOPUM HA  IPUMEPE  OTKPBITHA
Ilepnognueckoro 3akoHa M TEOPUUM CTPOCHMUS OPraHUYECKUX U HEOPraHUYECKHUX
BEILIECTB;

e TMPUHMMATh y4YacTHE B MNPOPUIBHBIX KOHKypcax (KOH(pEpPEeHUHUAX, OIMMITHAIAX)
pa3IMYHOTO YPOBHSA, aJEKBATHO OLICHUBATh pPE3yJ]bTAaTbl TaKOIO0 Yy4acTHs U
IIPOEKTUPOBAThH ITYTH MOBBIILIEHUS IPEIMETHBIX TOCTHKEHUH;

e KPUTHYECKH OTHOCHUTHCS K TICEBJIOHAYYHOW XMMHYECKOW MH(GOpPMAIMH, MMOTydaeMoil u3
Pa3HbIX UCTOYHHUKOB;

e [IOHUMMAaTh IJI0OAJIbHBIE MPOOJIEMBI, CTOSLIME IEPE] UYEIOBEUYECTBOM (IKOJOTUYECKUE,
SHEPreTUYECKUEe, ChIPhEBbIE), W Npe/ylaraTh IMyTH HUX pELIEHUs, B TOM 4YHUCIE U C
IIOMOIIIBI0 XUMUH.

Conep:kanmne y4eOHOr0 nmpeamera
Beenenue (1 u)

Meroasl  HayuHoro mosHaHus. HaOmrogeHue, mnpeamoisiokenue, rumore3a. Ilowmck
3aKkoHOMepHOcTeld. HayuHbIil skcriepuMeHT. BeiBo.

JemouncTpanun. BuneodparMenTsl, ciaiiipl ¢ N300pakeHUIMU XUMHUECKOH JlabopaTopHH,
MIPOBEJICHUS] XUMUYECKOTO 3KCIIEPUMEHTA.

Tema 1. Teopusi crpoeHusi OpraHuvdecKUX coequHeHui (4 1)

Teopust crpoeHust oprannyeckux coenuHenui. [Ipeamer oprannueckoit xumuu. Mecto u
3HaYEHUE OPraHMYeCKON XMMHH B CHCTEME €CTECTBEHHBIX HayK. BaiieHTHOCTh. XumHueckoe
CTpOEHHUE.

OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOCHUS OPTAaHUYECKUX COCTUHEHUHN. YTIIEPOIHbINA CKEJeT
OPraHn4ecKor MoJIeKysbl. KpaTHOCTh XUMUYECKOU CBsA3U. I30Mepust U U30MepHI.
JdemoncTpanuu. IlnaBienue, oOyriMBaHWE WM TOPEHHE OPraHUYECKUX BemecTB. Mozenu
MOJIEKYI

Mpe/ICTaBUTENEeH Pa3IMYHBIX KJIaCCOB OPraHMYeCKUX COCIUHEHUM.

JlaGopaTropHbie onbIThI. 1. OnipeenieHue 3JIEMEHTHOTO COCTaBa OPraHUYECKUX COCIMHEHUN.

2. UzroTtoBneHne Moieieil MOJIEKY I OPraHUYECKUX COEAMHEHUN.

Tema 2. YriieBogopoabl ¥ MX NPUPOAHbIE UCTOYHUKH (20 4)

Ankansl. [IpupoaHslii ras, ero coctaB U NpUMEHEHHE KaK UICTOYHHUKA SHEPTUU U XUMUYECKOTO
CBIPBSL.

l'omonornueckuil psii mpefeNbHBIX YIJIEeBOIOpoaAoB. M3oMepuss ¥ HOMEHKIATypa alKaHOB.
Mertan 1 3TaH Kak MpeICTaBUTENN ankaHoB. CBOWCTBa (ropeHue, peakiuy 3aMeleHHs, TUPOIH3,
nerunapupoBanue). [Ipumenenue. Kpekunr u nzomepusaius ajlkaHoOB. AJIKHIBHBIE PaHKabI.
MexaHu3M CBOOOHOPAIUKAIBHOTO T'aJIOT€HUPOBAHUS aJIKaHOB.

AJKeHbl. DTUIIEH KaK MPeCTaBUTENb allkeHOB. [lonydyeHue 3TuineHa B MpOMBIIIJIEHHOCTH
(mermapupoBaHue 3TaHa) U B Taboparopuu (Aeruapatanus staHona). CBoiicTBa (ropeHue,
OpoMHpOBaHUe, THIpaTalys, MoJuMepu3alus, okucienue pactsopom KMnO4) u npumeHeHue
STUJICHA.

[Tonustunen. Ipomunen. CtepeoperynsipHocTs noiauMepa. OCHOBHBIE TOHATHS XUMUU
BBICOKOMOJIEKYJIPHBIX COCTMHEHUH. Peakuinn nonumepusanuu.

Jluensl. byrazuen U U30MpeH Kak MpeCTaBUTENN TUEHOB. Peakiny npucoeJMHEHUs C yyacTueM
CONpPSDKEHHBIX  JAMeHOB  (OpomMupoBaHMe,  IMOJUMEpPU3ALMUSA,  TUIPOTaJIOr€HUPOBAHHE,
THJIPUPOBAHUE).

HarypanbHbIi U CHHTETHYECKUN KaydyKu. Pe3uHa.



AJIKMHBI. ATICTUJICH KaK MIPEICTaBUTENb aTKHHOB. [loirydeHne aneruinena KapOuIHbIM U
MeTaHOBBIM criocobamu. [Tomyuenue kapOuaa kanpius. CBolicTBa (TopeHHe, OpOMHPOBAHUE,
THIpaTaIysl, TPUMEPHU3aLns) U IPUMEHEHUE alleTUIICHA.

Apensl. benzon kak mnpezncraButens apeHoB. COBpEeMEHHbIE MPEJCTABICHHUS O CTPOCHHUU
OeHzona.

CaoiicTBa 6eH301a (rOpeHue, HUTPOBaHUE, OPOMUPOBAHKE) M €T0 IPUMECHCHHE.

Hedts 1 cniocoOsr ee nepepadboTku. CoctaB HedTH. [lepepaboTka HEQTH: IEperoHKa U KPEKUHT.
PudopmuHr HU3KOCOPTHBIX He(TEPOyKTOB. [IoHsATHE 00 OKTAHOBOM YHCIIE.

Jemoncrpanuu. ['openue Merana, 3TuieHa, anetiwieHa. OTHOIIEHUE MeTaHa, ITUJICHA,
arieTwiieHa 1 OEH30J1a K pacTBOpaM IepMaHraHara kKanus u 6pomHoit Boze. [lomydenne stusena
peakmmen neruapaTaluy 3TaHoJa, alleTHIIEHAa — THAPOJIHM30M KapOuja Kaiblms. PasnosxeHue
Kaydyka

NpU HArpeBaHWW, WCIBITAHUE TPOJAYKTOB pa3IOKEHUsS Ha HeNpeaenbHOCTh. Kourekuus
00pa31oB HEPTH

1 He(PTENPOAYKTOB.

JlabopaTopHble onbIThl. 3. OOHapyKeHUE HEMPEACTbHBIX COCTUHEHUN B KUKUX
Heprenponykrax. 4. Ilonyuenue u cBoiictBa aneruneHa. 5. O3HaAKOMJIEHHE C KOJUIEKLHEH
«HedT1pb 1 mpoayKThI €€ mepepaboTKm».

Tema 3. Kucsiopoacoaep:kamue opranndeckue coeqrunenus (17 u)

Cruptel. MeTaHON ¥ 3TaHON KakK TNPEACTABUTENH MPEIeTbHBIX OJHOATOMHBIX CITHPTOB.
CpoiicTBa 3TaHONA (TOpPEHUE, OKUCIEHUE B alubAerui, aeruaparanus). [lonyuenue (OpoxeHuem
TIIIOKO3bI U THApaTalMel STHIIeHA) U IPUMEHEHHE dTaHoJa. DTUIICHTJIUKOIb. [ THIeprH Kak emre
OJIMH TIPE/ICTaBUTENb MHOTOAaTOMHBIX CHHpPTOB. KauecTBeHHas peakiusi Ha MHOTOATOMHbIE
CIUPTHI.

®enour. [Momydyenue ¢peHoma u3 KaMeHHOTO yriisi. KaMeHHBIH yroyib ¥ ero UCIOJIb30BaHHE.
KokcoBanne KaMeHHOTO yrisi, BaKHEHIIHE TMPOIYKTbl KOKCOXMMHYECKOIO IPOU3BOJICTBA.
B3anmHOe BiMsSHHME aTOMOB B MOJEKyJe (eHosia (B3aMMOJEHCTBHE C OpOMHOM BOJOW |
ruapokcuioM Hatpus). [lonydenue u npuMeHnenue GpeHoa.

Anbnerunpl. Dopmanbaerua v aleTanbIerua Kak npeacTaButenu anpaeruaos. [lonstue o
ketoHaX. CBoMCTBA (peaklys OKUCIICHUS B KUCIIOTY U BOCCTAHOBIICHUS B CIIUPT, peaKkus
nojuKoHAeHcauu  Gopmanpaeruna ¢ ¢eHosom). Ilomydyenwe (OKUCICHUEM CIHPTOB) U
npuMeHenne ¢opMmanpaeruia U - ameraipaeruga. DeHosodopManbAerUAHbIe IaCTMACCHL
TepMOIIaCTUYHOCTH M TEPMOPEAKTUBHOCTD.

Kap6oHoBbIe KHCIIOTHI. YKCYCHAsI KUCJIOTA KaK MPEICTAaBUTEND MPEAETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. CBOICTBA YKCYCHON KHUCTIOTHI (B3aUMO/ICHCTBHE ¢ METAIIJIaMH, OKCUIAMHU
METaJJIOB, TUAPOKCUAAMHM METaNIOB M COJSMH; peakuus sTepucpukanun). Ilpumenenue
YKCYCHOM KUCIOTHI.

Crnosxubie 3¢upsl U kupbl. CroxKHbIE 3(DUPHI KaK MPOTYKThl B3aUMOICHCTBHS KUCIOT CO
cnupTaMu. 3Ha4yeHHe CIOXKHBIX O5(QUPOB B TMpHPOAE U >KU3HM dYeloBeka. OTnenbHbIE
MPEJICTAaBUTENM KHUCIOT MHOTO CTPOCHMS: OJICHMHOBas, JIMHOJIEBAs, JTUHOJEHOBAas, aKpUIOBasl,
aBeseBasi, 0eH30MHas.

XKupsl kak crnokHbie (HUPHI TTUIEPUHA U )KUPHBIX KApOOHOBBIX KUCTOT. PacTutensHbie u
KUBOTHBIE JKUPBI, UX COCTaB. ['MApONMU3 WIM OMBUIEHHE >XUPOB. Mputa. CHUHTETHUECKHE
motomue cpeactsa (CMC). IlpumeHeHue >xupoB. 3aMeHa XHPOB B TEXHUKE HEMHIIEBBIM
CBIPBEM.

VYraesojsl. [lonstue 00 yrineBonax. I'moko3a Kak mpeacTaBuTeNb MoHocaxapuaoB. [loHsTue o
JBOMCTBEHHON (YHKIIMM OPraHMYeCKOro COEAMHEHHUS Ha MpUMEpe CBONCTB TIIIOKO3BI Kak
aNbJIETH/Ia 1 MHOTOATOMHOTO CIIUPTa — allbJETUAOCTIUPTA. bpokeHue TIIOKO3bl. 3HAYCHHE U
MPUMEHEHHE TIFOKO3BL.



@pykTo3a Kak H3oMep Iiroko3bl. Caxapo3a Kak NpeAcTaBUTENb Aucaxapuaos. [IpousBonacTso
caxapa.

Kpaxman u nemnono3a Kak IpeACTaBUTENM MojiucaxapuaoB. CpaBHEHME HX CBOWCTB U
Ouonornyeckas poib. [IpuMeHeHne 3TuX moJMcaxapuaoB.

JemoncTrpanun. OxuciieHne cuupra B aliberul. KauecTBeHHbIe peakiiuu Ha MHOIOQTOMHBIE
ciuptel. Kosutekuust «KameHHbld  yrosby. KoJekuus MOpoayKTOB KOKCOXHMHYECKOIO
IIPOU3BO/ICTBA

PactBopumocTh eHona B Bojie Ipu OOBIYHONM TemIeparype U Mpu HarpeBaHuu. KauecTBeHHbIE
peaknuu Ha (eHon. Peakums cepeOpsHOTO 3epKana aiabAeruIoB M TIIOKO3bl. OKHCIICHHE
aJIbJIETUJI0B U TJIFOKO3bl B KUCIOTY C oMo ruapokcuaa meau (II). Kauecrsennast peakuus
Ha kpaxmai. Komnekmus agupubix macen. Komnekuus mactMace u usgenuit u3 Hux. Kosneknus
HCKYCCTBEHHBIX BOJIOKOH U U3JEJIUN U3 HUX.

JlabopaTopHble onbIThl. 6. CBolicTBa 3TMIIOBOTO ciupTa. 7. CBoiicTBa riunepuHa. 8. CBoiicTBa
dbopmanpaeruga. 9. CpoiictBa ykcycHou kucnotel. 10. CpoiictBa xupoB. 11. CpaBHeHue
CBOWCTB PacTBOPOB MbUIa W CTHpabHOTO Toporka. 12. CpoiictBa rimoko3bl. 13. CpoiicTBa
KpaxMmadia.

Tema 4. A3oTcoaep:xamme opranudeckue coequuenus (15 u)

AMunbl. MeTuIaMUH KaK MpeICTaBUTEINb aTu(aTHISCKUX aMUHOB U aHUJIMH — KaK
apomatudeckux. OCHO.BHOCTh aMHHOB B CpPaBHEHHWH C OCHOBHBIMH CBOWCTBAMH aMMHAKa.
AHUJIUH ¥ €T0 CBOMCTBA (B3aUMOJICHCTBUE C COJISTHOM KUCIOTOM M OpOMHOM BOoj0#). B3anmuoe
BIIUSTHME aTOMOB B MOJIEKYyJlaX OPraHWYECKUX COCIWHECHHWM Ha mpuMmepe aHwiuHa. [lomyueHue
anuiuHa no peakuuu H. H. 3ununa. [Ipumenenue anmnmHa.

AMHHOKHUCIOTHI. [ JIMIIMH ¥ aJTaHWH KakK MPEeACTABUTENN IPUPOIHBIX aMMHOKHUCIOT. CBOMCTBA
AMUHOKHCIIOT KaK aM(OTEPHBIX OPTaHUYECKUX COeTMHEHUH (B3aUMOJICHCTBHUE CO IIEJI0YaMH U
kucinotamu). OCoOEHHOCTH IUCCOIMAIMM aMHHOKHCIOT B BOJHBIX pacTBOpax. bumosnspHbie
VOHBI.

OO6pa3oBaHue NOJUNENTUIOB. AMUHOKAIIPOHOBAs KUCJIOTA KaK MPEICTaBUTEb CHHTETHYECKUX
aMUHOKHCIIOT. [IoHATHE O CMHTETMYECKUX BOJIOKHAX Ha MpUMEpe KarpoHa. AMHUHOKHUCIIOTHI B
npupoe, ux 6uonoruyeckas poJsib. HezaMeHnMble aMUHOKHUCIIOTHI.

benku. benku kak nosmmnentuabl. CTpykTypa 6€IKOBBIX MoJieKysl. CBolicTBa 6e1KoB (TopeHue,
TUAPOJIU3, IBETHBIE peakiuu). buonoruueckas posib OEIKOB.

Hyxnennosble kucnotsl. HykiieMHOBBIE KUCIOTHI KaK MOJUHYKJIEOTH IbI. CTpOCHHE HYKIEOTH IA.
PHK u JIHK B cpaBHeHUH. VX poJib B XpaHEHHH | IIepeade HacaeACTBEHHON HH(OpMAaITUH.
[TonsiTHE O reHHOU HHXEHepUU U OMOTEXHOJIOTHH.

['eneTnyeckas CBsI3b MEXKy KJIaCCAaMHM OpraHUYECKUX coequHeHui. [lonsaTne o reneTnyeckon
CBSI3U U T€HETHYECKUX pAaax.

JdemoncTpanuu. B3anMmoaeiicTBue aMMHaKa U aHUIMHA C COJISTHOM KUCIIOTOM. Peakuus aHuimMHa
c OpomHOU Bomoi. JlokazaTrenbCTBO Hamuuusg (QPYHKUHMOHANBHBIX TPYINI B PpacTBOpax
AMUHOKHCIIOT.

PactBopenne u ocaxaenue OenkoB. L[BeTHble peakiuu OenkoB. ['opeHue mTHUbEro mepa u
mepctssHo HuTu. Moaens monekynbsl JIHK. Ilepexoapl: 3TaHON — 3TUIIEH — 3TUJICHIIIUKOIb
— stuneHrukonsaT meau (I1); araHon — »TaHams — 3TaHOBas KUCIOTA.

JlaGopaTtopHsle onbIThl. 14. CBolicTBa OENKOB.

IIpakTnyeckas padora Ne 1. Pemienue sxciepuMeHTaANbHBIX 33724 M0 UASHTU(DUKALINN
OpPraHUYECKUX COECIMHEHUM.

Tema 5. Xumus u xu3ub (12 1)

IInacTMacchl ¥ BOJIOKHA. HOJ'II/IMCpI/ISaI_II/ISI 1 NNOJIMKOHACHCAIIMA KaK CIIOCOOBI MOJIy4YCHUA
CHUHTCTUYCCKUX BBICOKOMOJICKYJISIPHBIX COCIUHEHMH. HOJ'IyLIeHI/IC HCKYCCTBCHHBIX



BBICOKOMOJICKYJISIPHBIX COCIMHEHUN XHMHUYECKON MoaupuKanueld TPHPOIHBIX MOJIUMEPOB.
CrpoeHre noJuMMEpPOB: JMHEWHOE, MPOCTPAaHCTBEHHOE, ceryartoe. lloHsATMe O IutacTMaccax.
TepMmormiacTuyHble W TEpMOpEaKTUBHbIE  moJiuMephl.  OTAenbHBIE  OPEICTABUTENU
CUHTCTHMUYECKUX W  HMCKYCCTBEHHBIX  IOJUMEPOB:  (PEHOJOPOPMAIBICTUIHBIC  CMOJIbI,
MOJIMBUHWIXJIOPH, Te(IIOH, LEILTYIOUI.

[Tonarue o xumMu4eckux BoJoKHAX. HaTypanbHbie, CHHTETHUECKHE U HCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanuss W OTHOCNBbHBIC  TPEACTABUTSIM  XHUMHYECKHX  BOJIOKOH:  alleTaTHOE
(TpualeTaTHBIA MIENK) U BUCKO3HOE BOJIOKHA, BUHWIXJIOPUAHBIC (XJIOPHUH), TMOJIUHUTPHUIILHBIC
(HUTPOH), TOTMAMHIHBIC (KAaIIPOH), o3 upHbIC (JIABCaH).

®epmenTbl. @epMeHTHI Kak OMOJIOTHUECKUE KaTaan3aTopsl OenkoBoi npupoasl. [lorstue o pH
cpenbl. OCOOCHHOCTH CTPOCHHS M CBOMCTB (CEJIEKTUBHOCTH M 3()()EKTUBHOCTH, 3aBUCUMOCTh
neiictBust OoT Temmeparypsl W pH cpemsl pacTtBopa) (EepMEHTOB 10 CpaBHEHHUIO C
HEOPraHMYECKHUMU KaTalu3aTopaMHu.

Ponb hepmeHTOB B KU3HEIEATETLHOCTH KHUBBIX OPTaHU3MOB U MPOU3BOICTBE.

Butamunsl. [lonstue o BuTamMmraax. Buasl BUTaMuHHOM HepoctaTouHocTH. Kiaccudukarus
BuUTaMUHOB. Butamun C Kak npeacTaBUTeNb BOJAOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A Kak
MPEACTaBUTENH )KUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonsl. [TonaTHE O TOPMOHAX KaK OMOJOTUYECKH aKTUBHBIX BEIIECTBAX, BBHITIOTHSIONTIX
SHAOKPUHHYIO PETYJISINIO KU3HEACATEIFHOCTH OpraHn3MoB. BakHeimre cBoicTBa TOPMOHOB:
BBICOKasl (pU3MOJIOTHYECKasi aKTUBHOCTb, JAMCTAHIIMOHHOE NEHCTBUE, OBICTPOE pa3pylleHHE B
TKaHsaX. OTaenpHbIE TIPEACTABUTEIM TOPMOHOB: WHCYJIMH W anapeHanuH. [Ipodunaktrka
caxapHoro nuabera. [loHaTHE O cTepOUIHBIX TOPMOHAX Ha MPUMEPE MOJIOBBIX TOMOHOB.
JlexapcTBa. JlekapcTBEHHAsI XUMHUSI: OT ATPOXUMHH U (PapMaKOTEPAITUH IO XUMUOTEPATTHH.
AnTHOMOTHKH M nqucOakTepno3. Hapkotudeckue Bemectsa. Hapkomanwsi, 6oprba ¢ Hel u
npouIaKkTUKa.

Pemenue 3aau no oprannueckoil xumuu. Penenue 3a1a4y Ha BBIBOJ (OPMYIIbI OpraHUUECKUX
BEIIECTB MO MPOIYKTaM CrOpPaHUs U MaCCOBBIM JIOJISIM 3JIEMEHTOB.

JemoncTpanun. Kosiekus miactMacc, CHHTETHUECKUX BOJIOKOH U U3JIEIHUN U3 HUX.
Pa3noxxenne nepokcuaa BOJOPOAa C MOMOMIbIO MPUPOJHBIX OOBEKTOB, COJAEPIKAIIUX KaTaja3y
(ceipoe wmsica, ceipoit kapTodens). Komrekmus CMC, conepskamux 3H3uMBI. VcripITaHne cpebl
pactBopa CMC wuHmukatopHoil Oymaroi. Kosuiekuusi BUTAaMUHHBIX TpenaparoB. VcnbiTaHue
cpelbsl pacTBOpa acKOpOMHOBOM KHUCIOTHl MHAMKATOPHOW Oymaroil. MchbiTaHue anTedHOTro
npenapaTa MHCYJIMHA Ha OEJOoK.

JladopaTopHble onbIThI. 15. 3HaKOMCTBO B 00pa3iiaMu IJIACTMACC, BOJIOKOH U Kay4yKOB.
IIpakTHyeckas: padora Ne 2. Pacnio3HaBaHue miacTMacc M BOJIOKOH.

TemaTu4yeckoe IIIAHUPOBAHUE

Ne KonunuecTBo
HaumenoBanue paznena, TeMbl
ypoKa 4acoB

Beenenne 1

1 Bsoansiii nHCTpyKTaX 10 Th. MeToapl HaydHOT O IMO3HAHUSA 1
Teopusi cTpoeHHs OPraHUYeCKUX COeIMHEHHU I 4

2 Teopus cTpoeHUs OPraHUYECKUX COCTUHEHNUN 1

3 IIpeamer opraHu4ecKON XUMHUU 1

4 IToHATHE O TOMOJIOTMHU ¥ TOMOJIOTaX, U30MEPUU U U30MeEpax 5




) 1
YriaeBoaopoabl U MX NPUPOJHBbIE HCTOYHUKH 20
6 AJKaHbI 1
; JL.p.Nel Onpenenenue 3JIeMEHTaApPHOTO COCTaBa OPraHUYECKUX 1
COCIMHEHUN
g N3omepus ankaHoB. XUMHUECKHUE CBOICTBA aJIKAHOB, (PU3NUYECKUE 1
CBOMCTBA AJIKAHOB
9 JL.p.Ne2 MzroroBnenue Moieneil MOJIEKyI YrieBOA0POI0B 1
10 VYnpakHeHue B cCoCTaBIeHUH (POPMYIT H30MEPOB 0 HA3BAHUAM U 1
Ha000poT
11 | Anxansl B npupoje. [IpupoaHbie HCTOYHUKH YTIIEBOJOPOIOB. 1
12 | IlpoBepouHnas paboTa «AJKaHBI.» 1
13 DU3NYECKUE U XUMUYECKUE CBOMCTBA AJIKEHOB. 1
14 | IonustHieH 1
15 | Anxaguensl. Kayuyku. 1
16 Anxunbl. Anietunet. Jlabopartopasriii onbiT Ne 3 «3roToBneHue 1
MOJIEJTU MOJIEKYJIbI alleTUIICHA»
17 JlaGoparopHsiii onbiT Ned4 TTosydeHue U CBOKWCTBA alleTUIIEHA 1
18 | Hedrts. 1
19 JlaGopaTtopusbiii onibIT Ne 5 «OOHapyKeHUE HEMPEAeTbHBIX 1
COEJIMHEHUH B JKUJIKUX He(PTErmpoIyKTaxy
20 | IlpoBepounas pabota «HemnpeaenbHpie yriaeBOI0POABDY 1
21 | Apensl. bensou 1
22 | Xumudeckue cBoicTBa OeH307a. 1
23 I'enetnueckas CBs3b MEXKIY OCHOBHBIMU KJIaCCaMU OPTraHUYECKUX 1
COEIMHEHUI.
24 Pemenne 3anau. [ToaroToBka Kk KOHTPOJIBHOM padoTe. 1
o5 KonTtponbnas padora Ne 1 «YTineBoAopo sl U UX IPUPOIHBIE 1
WCTOYHUKW»
Kucaoponoconepxamue opranudeckue coeJMHEHUs 17
26 Crnuptsl. JTaGopaTophslii onibIT Ne 6 «CBOHCTBA ATUIIOBOTO CITUPTa» 1
27 MHoroaToMHbIe CIIUPTHI M UX cBoMcTBa. JIJabopaTopHsbIil onbIT Ne 7 1
«CBOMCTBA MIUIIEPUHA
DeHOoIBI
28 1
29 Kokcxumuueckoe Mponu3BOJACTBO U €r0 MPOAYKLUS 1




AJpIeruanl

30 1
31 XuUMHUYeCcKUe CBOMCTBA anbAeru10B. JlaboparopHslii onbiT Ne 8 1
«CBo¥CcTBa OPMAIIBICTHIA
32 ['eHeTnueckas CBsI3b MEXKY KJIACCAMHU OPTAHUYECKUX COCIMHEHUI 1
KapOoHoBbIe KUCTOTHI
33 p 1
34 XUMHYECKUE CBOWCTBA KapOOHOBBIX KUCIIOT. J]IabopaTOpHbIH OIBIT 1
Ne 9 «CBoiicTBa YKCYCHON KHUCIOTBI)
CrnoxHbie 3(UpsI
35 Pup 1
Kupnbl
36 P 1
37 JlabopaTtopusbiit onbIT Ne 10 «CBoMCTBA KUPOBY 1
38 Mpuo. CMC. Jlabopatopusbiii onbiT Ne 11 «CpaBHeHue CBOMCTB 1
pactBopoB Mbi1a 1 CMCy»
YrieBoasl.
39 s 1
40 I'moko3a. Jlaboparopusiit onbiT Ne 12 «CBoiicTBa TITIOKO3bI» 1
a1 [Momucaxapuapl. JlJabopatoprsrii onbiT Ne 13 «CBoiicTBa Kpaxmanay 1
42 KonTtponbnas padota Ne2 «Kucnopoaocoaepkaniiue opraHudecKie 1
BEILIECTBA
A3oTocoaep:kamye OpraHuvyecKue CoeAuHEeHus 15
AMUHBI
43 1
AHuMH
44 1
45 [TonyyeHnue u npuMeHEHNE aHUIINHA 1
AMHHOKHUCIIOTBI
46 1
CBoiicTBa aMUHOKUCIIOT
47 1
48 AMUHOKHUCIIOTHI B IPUPOJIE, UX OHMOJIOTHYECKast POIIb. 1
49 benku kak npupoAHbIE TOJIUMEPHI 1
50 XUMUYECKHE CBOWCTBA OEIKOB. 1
51 JIaGopatopHslii onbIT Ne 14 «CBolicTBa O€IKOB» 1
57 buonorudeckast pons 6e1KOB 1
HyxnenHoBbie KHUCTOTHI
53 1
54 [TonsiTHE O TEeHHOU MHXEHEPUN U OMOTEXHOJIOTHH. 1
55 I'eneTnyeckast CBSI3b MKy OCHOBHBIMU KJIACCAMU OPTraHUYECKUX 1

BCIICCTB.




[Ipaktudeckas pabora Ne 1 «PemieHue sKCIepUMEHTAIBHBIX 33/1a4

56 . 1
110 UJCHTU(UKAIIMHI OPTAaHUYECKUX COETMHEHHI
57 Kontponsnas padora Ne3 «AszoTocoaepskaiire opraHn4eckKue 1
COCZIMHEHUS
XuMus U )KU3Hb 12
[InmacTmaccel ¥ BOJIOKHA.
58 1
59 CunTeTHYeCKHEe OJIMMEPHI 1
60 HckyccTBeHHBIE TIOTMMEPHI 1
61 [TonsiTHE O XUMHUYECKUX BOJIOKHAX. JlabopaTopHbIii onbIT Ne 15 1
«O3HaKoMIIeHHE ¢ 00pa3liamMy MJIAaCTMACC, BOJIOKOH U Kay4yKOB»
DepMEHTHI
62 p 1
63 | BuramuHsl 1
I'opmonsl
64 p 1
65 | JlekapcTBa 1
66 | Pemenwue 3aqa4 o OpraHUYECKO XUMUU 1
67 [TpakTuueckast padota Ne 2 «Pacno3HaBaHH€ IJIACTMACC U BOJIOKOH» 1
68 | UtoroBas KOHTpOJIbHAs paboTa 1
69 | O6o6menue 3Hanmit 3a Kypc xumuu 10 kimacca 1
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