PABOYAA [TPOTPAMMA

o xumuu 10 Kiacc
(oGmeoOpa3oBaTeIbHBIN YPOBEHB)

IIporpamma paccunrtana Ha 70 4. B roj (2 4aca B HEJIEIIO).

[HOACHUTEJIbHA A 3AIINCKA

Jannas pabouas mporpamma mo xumuu s 10 kiacca cocTaBieHa ¢ yI€TOM CIASAYIOMUX HOP-
MaTHBHBIX JOKYMCHTOB!

3akon Poccwuiickoit @enepamun «O06 oOpazoBanum», cT. 32 «KOMIETeHIINS U OTBETCTBEHHOCTh
00pa30BaTeNbHOTO YUpeKIAeHUI (11.67);

ITpuka3 MunuctepcTBa oopazoanus Poccuiickoit @enepanuu ot 05.03.2004 Ne 1089 «O6 yr-
BEpKJIeHUH (peiepaibHOr0 KOMIIOHEHTa TOCYJapCTBEHHBIX 00pa30BaTeIbHbIX CTAHIAPTOB Ha-
YaJIbHOTO 00I1IEr0, OCHOBHOT'O OOIIET0 U CPEIHETO (IIOJIHOT0) 00IIEro 00pa3oBaHus»;

[Tpuka3z MunucrepcTBa oopazoBanusi Poccuiickoit @eneparmu ot 09.03.2004 Ne 1312 «O06 yT-
BEP)KACHUH (penepanbHOro 6a3suCcHOro yueOHOTro TUIaHa ¥ MPUMEPHBIX YU9eOHBIX TUIAHOB AJIs 00-
pa3oBaTeNnbHbIX yupexaenuin Poccuiickoit denepanuu, peanns3yomux MporpaMMbl 001ero 06-
pa3zoBaHUNY;

®derepalibHBIN MTepeueHb YIeOHUKOB, pEKOMEHIOBAHHBIX M JIOMYIICHHBIX K UCIIOJIb30BaHHUIO B
00pa30BaTeILHOM IPOIECCE B 00pa30BATEIIbHBIX OPTaHU3AIINAX, PEATH3YIONTINX 00pa30oBaTelb-
HBIE MTPOrPaMMBbI 0011ero 00pa30BaHNs U UMEIOIIHUX TOCYAAPCTBEHHYIO aKKPEIUTAIIHIO;

OcHoBHas oOpa3oBaTelibHas porpamma cpeanero oomiero oopazosanusi MbOVY «lllkoma Ne
51» BaxutoBckoro paiiona r. Kazanu;

VYyeOnsiii ian MBOY «Illkona Ne 51» na 2016/2017y4e6Hbli TO;
["onoBoit kanengapueiil yaeoHbil rpaduk MBOVY «Illkona Ne 51» na 2016/2017yuebnblit rox;
[Tonoxenue o padoueii nporpamme MBOY «l1lkona Ne 51» Baxurosckoro paiiona r. Kazanu.

[TonoxxeHnue o TeKyIleM KOHTPOJIE YCIIEBAEMOCTH U IPOMEXYTOUHOM artectauun MBOY
«IIxoma Ne 51».

Wzyuenne xumMun Ha 0a30BOM ypOBHE CpeHEro (IOJHOT0) 00Iero 00pa3oBaHus HANPABIEHO HA JIOCTHKE-
HHE CIIeTYIOIINX IeJIei:

1.

2.

OCBOCHME 3HAHUU O XMMHUYECKOU COCTABJISIONIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, BaXKHEHIINX
XUMUYECKUX MOHATHAX, 3aKOHAX U TEOPHSIX;

OBJIQJICHNE YMEHHUSIMH IIPUMEHATH MOJIyY€HHbIE 3HAHUA JUIsl OOBSICHEHHS PAa3HOOOpPA3HbIX XUMHUE-
CKHX SIBIICHUWA U CBOMCTB BEILLECTB, OLEHKUA POJM XUMHUHU B Pa3BUTUU COBPEMEHHBIX TEXHOJOTUU U
MOJyY€HUU HOBBIX MaTEPHUAJIOB;

pa3BHUTHE TIO3HABATEIBHBIX WHTEPECOB M MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEH B MpOIEcce CaMOCTOS-
TEJILHOT'O TIPUOOPETEHUSI XUMUYECKUX 3HAHUI C MCIIOIb30BAHUEM PA3JIMUHBIX UCTOYHHUKOB MH(OP-
MAalllH, B TOM YHCJIE KOMIIBIOTEPHBIX;

BOCTIHTaHNE YOSKIEHHOCTH B TIO3UTUBHOM POJIM XHMHUH B ’KH3HU COBPEMEHHOTO 00IIeCTBa, HE0OXO-
JUMOCTH XUMHUYECKH IPAMOTHOT'O OTHOILIEHHS K CBOEMY 3/J0POBBIO M OKPYIKAIOILEH CpeLE;
MIPUMEHEHHUE TTOyYEHHbIX 3HAaHUN U YMEHUH J11s1 0€3011aCHOTO MCIIOJIB30BAaHUS BEIIECTB U MaTepua-
JIOB B OBITY, CEJIbCKOM XO3SICTBE M HAa TIPOM3BOJICTBE, PEIICHHS MPAKTHYECKUX 33J1ad B MTOBCETHEB-
HOH KU3HU, IPENYIPEKICHNUS ABICHUN, HAHOCSLINX BPEJl 3I0POBBIO YEJIOBEKA U OKPYKaroLIei cpe-
Ie.

I/I3yquHe npeaAMETa «XUMUS» CHOCO6CTBy€T PEMICHUIO CIICAYIOIMX 3a4a4.

Bocnutanue yoe)a1EHHOCTH B TO3UTHBHOM POJNM XUMHUH B H3HU COBPEMEHHOTO OOIIECTBa, HEO0-
XOJIMMOCTH XUMHUYECKH TPAaMOTHOTO OTHOIIICHHS K CBOEMY 3I0POBBIO M OKPYIKAIOIIEH cpeie.
IToAroToBKa K CO3HATEILHOMY BBIOOPY MPO(ECCHH B COOTBETCTBHH C JHYHBIMU CIIOCOOHOCTSIMU H
noTpeOHOCTSIME 00IIIECTBA.

DOopMHUPOBAHUIO YMEHHSI 00paIaTthCs ¢ XUMHUYCCKUMH BEIIECTBAMH, MPOCTEHINIUMHU IpUOOpamu,
00opymoBaHHeM, cOOJIIOaTh MPaBUIa TEXHUKH 0€30MacHOCTH, (DUKCHPOBATH PE3yJIbTaThl OMBITOB,
JieaTh 0000ICHNSI.



Y4ebHO-MeTOMMYIECKOe 00eCTIeUeHHE Kypca:

1. T'abpuensu O.C. [Iporpamma kypca xumun 11 8-11 kimaccoB 001meodpa3oBaTeIbHBIX YIPEK-
nenuit.— M.: JIpoda, 2008

2. I'aopuensa O.C. Xumus. 10 kmacc. ba3oBelil ypoBeHb: yueO. ais 001eoOpa3oBar. yupexie-
Huil. — M.: Jlpoda, 2013

3. T'abpuensu O.C., OctpoymoB W.I'. Hactonpras kaura yuntens. Xumus. 10 kmacc. — M.: po-
¢a, 2004

4. I'aopuensa O.C., bepéskun [1.H., Ymakoa A.A. u np. KoHTposibHBIE U TPOBEpPOYHBIE Pabo-
161 o xumun. 10 xkmace — M.: [poda, 2008

5. Tl'abpuensu O.C., OctpoymoB M.I'. Xumus. 10 ki.: Meronngeckoe mocodoue. — M.: lpoda,
2005

6. I'adbpuensu O.C., Pemeros I1.B., OctpoymoB WU.I'., Huxutiok A.M. ['oToBuMCS K eauHOMY

rocyapcTBeHHOMY dKk3aMeHy. — M.: JIpoda, 2008-2009

COLEPXAHMUE KYPCA
BBenenne
[Ipeamer opranndeckoit xumun. OcOOEHHOCTH CTPOCHMSI M CBOWCTB OPTaHUYECKUX COeNMHEHUH. 3HaUCHUE
U POJIb OPraHWYEeCKON XMMHMU B CUCTEME €CTECTBECHHBIX HAYK B JKHM3HHM oOliecTBa. KpaTkuii ouepk UCTOpUH
Pa3BUTHSL OPraHUYECKONH XUMMU.
OcHoBHble noyoxkeHust Teopun crpoenHust A.M. bytineposa. [Ipeanocsuiku co3nanus Teopun. [Ipencrasie-
HUE O TEOPHH THIOB M panukanoB. PaboTer A. Kexyne. XumMudeckoe CTpOCHHE W CBOWCTBA OPraHMYCCKHX
BemiecTB. M3omepus Ha nmpuMepe OyTaHa U H300yTaHa.
DJeKTpoHHOE 00J1aK0 U OpOUTalh, UX (GOPMBIL: S U P. DIEKTPOHHBIC U JJNEKTPOHHO-Trpadudeckre HopMyIIbl
aToMma yriepoja B HOPMaJIbHOM U BO30YKAEHHOM cocTossHUsX. KoBanieHTHasi XuMUYecKas CBs3b, €€ TMOJIsp-
HOCTb U KpaTHOCTb. Bogopoanas cBsizp. CpaBHEeHHE OOMEHHOTO U JOHOPHO-aKLENTOPHOTO MEXaHU3MOB 00-
pa3oBaHus KOBAJIEHTHOMH CBS3U.
BasleHTHBIE COCTOSHHUS aTOMa yIIepoaa. Buasl ruGpuamsamuu: Sp>-rubpuausanus (Ha IpuMepe MOJIEKYJIbI
MeTaHa), SP°-rHOpHM3aNKs (Ha IPEMepe MOJIEKYIIBI STHICHA), SP-THOPHIM3aIHs (Ha IPHMEPEe MOJIEKYIIbI
arietwieHa). ['eoMeTpusi MOJIEKYJ paCCMOTPEHHBIX BELIECTB U XapaKTEPUCTHKA BUIOB KOBAJICHTHON CBSI3U B
HUX.

Pasnen 1. CtpoeHue u kiiacCU(UKAIHsI OPraHUUECKUX COSIUHEHUH
Knaccudukanys opraHMuecKUX COSIMHEHUH MO CTPOCHUIO YITIEPOIHOIO CKeJleTa: alUKINYecKue (aJIKaHsbl,
QJIKEHBI, QJIKWHBI, AJIKaJUEHBbI), KapOOLMKINUECKUE, (IUKIIOAJIKAHbI U apeHbl) U IeTEePOLMKIMYECKHE COeIU-
Henus. Kiaccudukainusi opraHudeckux CoeMHeHHH Mo (DYHKIMOHAJIBHBIM TPYIIAaM: CIHPTHI, (HEHOJbI,
pocTbie 3(GUpPbI, AJIbAETH/IBl KETOHbI, KAPOOHOBBIE KUCIOTHI, CJI0XKHBIE 3()UpPbl. YTIIEBOIbI. A30TOCOAEPKA-
LIM€ COSAMHEHNS: HUTPOCOEANHEHHNS, aMUHBI, aMUHOKHUCIIOTHI.
Howmenxunarypa tpusnansHas u MIOITAK. [Ipunnuner o6pa3oBanusi Ha3BaHWN OpraHHMYECKUX COEAMHEHHN
o MIOITAK.
Buzapl u3omMepun B OpraHuuecKold XMMUU: CTPYKTYPHAsl U IPOCTPAHCTBEHHAsS. Pa3HOBUIIHOCTH CTPYKTYPHOI
W30MEPHH: U30MEPHS «YIJIEPOIHOTO CKEJIeTay, M30MEpHsl MOJIOKEHHs (KPaTHOH CBS3M M (PYHKIIMOHATBEHON
TPYMIIBI), MEXKKIIaccoBask n3oMepus. Pa3HOBHHOCTH IPOCTPAHCTBEHHON M30MepuH. I 'eomerpudeckas (muc-,
TpaHC-) U30MEpHsl Ha TIPUMEPE aJIKEHOB M IMKJIOAIKaHOB. OnTHYecKas M30MepHs Ha NpUMepe aMHHOKHC-
JI0T.

Pa3znen 2. XuMuueckue peakiuy B OpraHMueCKON XUMHUU
Tunel XUMHYECKUX peaklIUil B opraHndeckoi XxuMuu. [loHsTHE O peakiusX 3aMeIleHus: TaJoreHupoBaHue
AJIKaHOB M apEeHOB, IIEJIOYHON THIPOJIN3 raloreHalkaHoB. [[oHATHE 0 peakIusIX MPUCOeTUHEHNS: THapaTa-
1S, THAPUPOBAHUE, THAPOTAIOTEHUPOBAHNE, TaJIOTeHUPOBaHNE. Peakiuy moimMepu3anuy ¥ MOJTUKOHICH-
cauuu. [loHATHE O peakuMsX OTLICIUICHUS (IIMMHHUPOBAHMS): JETMAPUPOBAHUE ATKAHOB, JETHUAPATALHS
CIHUPTOB, JECTHAPOXJIOPUPOBAHUE HA MPUMEpE TajloreHaTKaHoB. [loHATHE 0 KpEeKHHTE aJIKaHOB U JIETIOTINMeE-
pu3aius moauMepoB. Peakius n3oMepu3aIum.
['oMonUTHYECKUI U TeTEPOTUTUECKUH Pa3phlB KOBAJIEHTHON XMMHUYECKOH CBSI3H; 00pa3oBaHUe KOBAJCHTHON
CBSI3H 110 JOHOPHO-AaKLIENTOPHOMY Mexanusmy. [loHstue o Hykineoduie u snekrpoduie.
Pazgen 3. YrieBomopomsl
[onstne 06 yrnesonoponax. [Ipupoansie ucTounuku yrieBonopoaos. HedTs u ee mpombliiieHHas nepe-
pabotka. OpakMOHHAs [IEPEroHKa, TEPMUUYECKUN 1 KaTaJTUTHUeCKUil KpekuHr. [IpupoaHslii ra3, ero cocras
U MPaKTUYECKOe HUctoib3oBanne. KameHnusiid yrois. KokcoBanre kaMeHHOTO YTJIsl.



Aunkanbl. ['omosorudeckuit psin 1 o0mas popmyiia ankaHoB. CTpoeHHEe MOJIEKYJBI METaHa M JPYTUX allka-
HOB. M30oMepHst 1 HOMEHKIIaTypa ankaHoB. DHU3NYecKue W XUMHUYECKHE CBOWCTBA AJIKAHOB: PEAKIINH 3aMe-
LIEHUA,

TOpPEHHE alKaHOB B PA3JIMYHBIX YCIOBHSIX, TEPMHUYECKOE PA3I0KEHHE aKaHOB, M30MEpHU3AIUs AITKAHOB.
[Ipumenenne ankaHoB. MeXxaHU3M peaKIiy paJuKaTbHOTO 3aMeIIeHus, ero cTaaun. [IpakTudeckoe UCToIb-
30BaHME 3HAaHUI 0 MeXaHU3Me (CBOOOIHOPAANKAIBHOM) PEaKIMU B MPABUIIAX TEXHUKU O€30MIaCHOCTU B ObI-
Ty ¥ Ha TIPOU3BoACTBE. [IpOoMBINIUIEHHBIE CTIOCOOBI MOMYYEHUS: KPEKUHT alKaHOB, (PpaKIMOHHAs MEepPEeroHKa
HeTH.

Anxensl. ['omomorndeckuii psig u o0mast popmysa ankeHoB. CTpoeHHe MOJIEKYJIIbI THIICHA U IPYTHX allKe-
HOB. M30Mepust allkeHOB: CTPYKTypHas ¥ pocTpaHcTBeHHass. HoMeHknaTypa u ¢usndeckue CBOMCTBA alke-
HOB. [lomydeHue STHICHOBBIX YTIIEBOJOPOIOB M3 ANKAHOB, TAJIOT€HAIKAHOB, CITUPTOB. Peaknnu mpucoen-
HeHUs (THIPUPOBAHWE, THAPOTAIOTEHHPOBAHUE, TaJIOTEHUPOBAHME, THApATAHs). Peakiun OKUCICHUS H
MOJIMMEPU3AlLINY aKeHOB. [I[puMeHeHne ankeHOB Ha OCHOBE UX CBOMCTB

Pemienune pacyeTHbIX 3a7a4 Ha YCTaHOBJICHHE XUMHUECKOW (OPMYIIBI BEIIECTBA TI0 MACCOBBIM JOJISM dJie-
MEHTOB.

Anxunbl. ['omonornueckuii psin ankuaoB. OOmas Gopmyna. CTpoeHHe MOJEKYJIbI alleTUIeHa U APYTHX aj-
KMHOB. M3oMepus ankuHoB. HomeHkIaTypa aleTuiaeHoBbIX YIriieBo1opoaoB. [lonydyenne ankuHOB: METaHO-
BBIM U KapOWIHBIN crtocoObl. DU3ndeckre CBONCTBA ATKMHOB. Peakiinu nmprcoeIMHeHNS: TaJoreHUpOBaHHE,
TUIPUPOBAHIE, THAPOTAIOTeHUPOBaHue, Tuapartanus (peakius Kydeposa). [lumepuzaius 1 TpuMepu3aus
ankuHoB. Oxucnenue. [IprMeHeHne aJKuHOB.

J{uenpl. CTpoeHue MOJEKYH, H30MepHUs U HOMEHKIIaTypa alkaaneHoB. DU3NYeCcKre CBONCTBA, B3aMMHOE
pacToyoKeHHe MU-CBS3e B MOJIEKYJIaX alKaJueHOB: KyMYJIHPOBAHHOE, COMPSHKEHHOE, W30JIMPOBAHHOE.
OcoOEHHOCTH CTPOCHUS COMPSIKEHHBIX AJIKaAMECHOB, UX IOTyYCHHE.

AHanorus B XMMHUYECKHX CBONCTBAX aJIKEHOB U ankaaueHoB. [lomumepuzarus ankagueHos. HatypanbHbiii u
CUHTETHYECKNI Kaydyku. Bynkanuzamus xaydyka. Pesuna. Paboter C.B.JleGeneBa, 0COOCHHOCTH peakiuit
MPUCOEANHEHUS K aJIKa/IMeHaM C COTIPSDKEHHBIMU MTU-CBSI3SIMHU.

[{ukoankanel. ["'oMosoruueckuil psg u obmias Qopmysa nukioankadoB. Hanpsbkenue nukina B C3Hg
C4Hg CsHyg , korpopmanmu CgHyp, m30MepHs UKIIOATKAHOB (K10 CKENIETY», IIUC -, TPAHC-, MEKKIIACCOBas).
XuMHAYeCcKUe CBOWCTBA IWKJIOAJIKAHOB: TOPEHHUE, PasIOKEHHUE, PaJUKAILHOE 3aMelleHHe, M30MEepH3allvsl.
Oco0ble cBOICTBA IUKIONPOIIaHa U IIUKIO0yTaHa.

Apenbl. berszon kak npenacraButens apeHoB. CTpoeHHEe MOJIEKYIIBI OeH301a, COTpsbKeHue nmu-cBsizeid. [loiy-
yeHne apeHoB. Ou3uueckre cBoiicTBa OeH301a. Peakimu 31ekTpoGUIBHOTO 3aMelIeHus ¢ y9acTHEM OeH30-
Jla: TaJOreHUpPOBaHUE, HUTPOBaHUE, anKuiInpoBanue. OpueHTalys MpH JIeKTPOOUIBHOM 3aMelieHun. Pe-
aKIuu OOKOBBIX Ieriel ankuii0eH30510B. CriocoOb! nmosyueHusi. [IprMeHeHne OeH30J1a U €r0 TOMOJIOTOB.
Pemenne pacyeTHBIX 33724 Ha BHIBOJ (POPMYIT OPraHMYECKUX BEMIECTB IO MAaCCOBBIM JOJISIM U TIO TIPOIYK-
TaM CTOpaHUsl.

Hemoncrpanun. ['openne stunena. OTHOIIEHHE BEIIECTB K pacTBOpaM IepMaHTaHaTa Kalusi 1 OpOMHOM BO-
ne. OmpejeneHne KaueCTBEHHOTO COCTaBa METaHa W ATHIIEHA 10 MPOJyKTaM ropeHus. O3HaKOMIICHHE C
MPOJyKTaMu He(pTH, KAMEHHOTO YIJIsl M MIPOAYKTaMHU X TepepaboTku. O3HaKOMIIEHHE ¢ 00pa3iaMu Kaydy-
KOB, PE€3MHBI 1 500HUTA.

Paznen 4. Kucnopozaconepskamye coeTMHEHUS
Crmptel. CocTaB U KIIaCCU(PUKAIMSA CTUPTOB (TI0 XapaKTepy YTrIIEBOJOPOAHOTO pajvKala U 10 aTOMHOCTH),
HOMEHKJIaTypa. M3omepus cnupToB (MOJIOKEHUE THAPOKCHIIBHBIX TPYII, MEXKKIACCOBasi, «yIrJIE€pOIHOTO
ckernera»). du3nyueckrne CBOWCTBA CIHPTOB, MX MOJTy4YeHHE. MexXMOoJeKyIspHas BomopoaHas cBsizb. Oco-
OCHHOCTH 3JIEKTPOHHOTO CTPOEHHSI MOJIEKYJl CIHMPTOB. XHMHYECKHE CBOHCTBA CHHMPTOB, 00YCIOBJICHHBIE
HJINYMEM B MOJIEKYJax THAPOKCOTPYNIL: 0Opa30BaHHE ajKOTOJIATOB, B3aUMOJCHCTBHE C TaJlOreHOBOIOPO-
JIaMH, MEKMOJICKYIISIpDHAsE U BHYTPH MOJICKYJISIpHAS JIETHpATAIsl, dSTepuUKaIs, OKUCICHUE U JCTHIIPH-
poBanue criupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB. KadecTBeHHas! peakius Ha MHOTOATOM-
Hble cUpThl. BaxkHeillue npeacTaBuTeNd COUPTOB: METAHOJ, 3TAHOJ, STUICHIJIMKOJIb, IuuepuH. dusno-
JIOTUYECKOE JIEHCTBUE METaHOJIa U ATaHONIa. PaccMOTpeHne MEXaHN3MOB XUMHUECKUX PEaKIHi.
®denonbl. CTpoeHUe, U30MEPHs], HOMEHKIaTypa (eHOJIOB, X (U3NYECKUE CBOMCTBA U MOJyYCHUE. XUMHUYEC-
ckue cBoicTBa (heHosoB. KucioTHele cBolicTBa. B3auMHoOe BiIMsIHUE aTOMOB | TPYIIIT B MOJICKYJIaX OpTaHU-
YecKHX BellecTB Ha puMmepe Genona. [lomukonnencanus genona ¢ popmansaerunom. KauecTBeHHas peak-
st Ha Genout. [Ipumenenne Gpenona. MHOroaroMHbie ()€HOIBI.

BsaumogeiictBue rimieprHa ¢ HatpueM. [lomyuenue ciiokHbix 2¢upoB. KauecTBeHHast peakiiis Ha MHOTO-
aToMHbIe criupThl. KauecTBenHas peakius Ha (enou (¢ xmopuaom xenesa (1), PactBopumocts eHona B
BOJIC IIPH pa3InyHON Temreparype. BeitecHenue genona uz OeHossTa HaTpusi yroiabHON KUCIOTOH.



Anbnerwibl U ketoHbl. Kiaccudukanus, cTpoeHre UX MOJICKYJ, H30MepHs 1 HOMeHKIaTypa. OcoOeHHOCTH
CTpOCHHUs KapOOHWILHOU rpynmbl. Ou3udeckrue cBOWCTBAa GOPMATBIACTHIA U €TO TOMOJIOTOB. XUMHUYICCKUE
CBOMCTBA aJbJETUI0B, 00YCIOBICHHBIC HATMYMEM B MOJICKYJIE KAPOOHMIBHOM IPYIIITBI aTOMOB
(TumpupoBaHUe, OKUCIICHHE aMMUAYHBIMHA pacTBOpaMu okcuaa cepedpa u runpokcuaa menu (11)). Kagect-
BEHHBIC PEAKIINU Ha albIeTuabl. Peaknms monmkoHmeHcanun (enoma ¢ GopmampaeruaoM. OcoOeHHOCTH
CTPOEHMS U XUMHUYECKHX CBOWCTB KETOHOB.
KapOonoBble kuciorsl. CTpoeHHE MOJIEKYST KapOOHOBBIX KHCIIOT W KapOOKcHiIbHOM rpymmbl. Knaccuduka-
1M ¥ HOMEHKJIaTypa KapOOHOBBIX KUCIOT. PU3nyecKre CBOMCTBA KapOOHOBBIX KHCIOT U MX 3aBUCHMOCTH
OT cTpoeHus: MoJeKkys. KapOoHOBbIe KHCIOTHI B pHUpoje. buonornueckas poib KapOOHOBEIX KHuCHOT. O0-
[IMe CBOMCTBA HEOPraHWYECKUX M OPraHWYECKUX KUCIOT (B3aUMOACUCTBHE C METaJUIaMH, OKCUIAMH METa-
JIOB, OCHOBAaHUSIMH, COJISIMH ). BInsiHUE yTIIeBOTOPOIHOTO pajriKaiia Ha CHITy KapOOHOBOM KUCIIOTHI. Peaktus
sTepuuKanum, ycaoBus ee mpoBeneHuss. OQHOOCHOBHBIE U MHOTOOCHOBHBIE, HETIpeIeTbHbIE KapOOHOBBIE
KHCIO0Thl. OTAEIbHBIE TPEACTaBUTENN KUCIIOT.
Craoxnble 3¢upbl. CTpOeHUE CIOXKHBIX d3PUPOB, U30MEpHsT (MEKKIACCOBasi U KYTJIEPOAHOrOo cKeiera»). Ho-
MEHKJIaTypa CIOXKHBIX 3(prpoB. OOpaTUMOCTh peakiny ATepUPUKAITUHN, THAPOIU3 CI0KHBIX 2(upoB. PaBHO-
BECHE PEAKLUU: dTepUPHUKALNU- THAPOIU3a; (PaKTOPBI BIMSIOUINE Ha THIPOIIHU3.
Kupsl - cioxsbIe 3(OUpHI TIHLEpUHA 1 KapOOHOBBIX KUCIOT. COCTaB M CTPOCHUE MOJIEKYI KUpoB. Kinaccu-
¢ukanus xxupoB. OMBUICHHE KUPOB, MTOTydeHHE MbIIa. Mblia, 00ObSICHEHHE WX MOOIINX CBOMCTB. JKHUPHI B
npupone. buonorndeckas pynkuus xupoB. [lonstne 06 CMC. OObsiCHEHHE MOIOIIUX CBONCTB MbLIA H
CMC.CpaBuenue cBoiicTB Mbuia u CMC.

Paznen 5. YrieBonbl
DTUMOJOTHUS Ha3BaHUs Kiacca. MoHO-, nu- 1 nonucaxapubl. IlpencraBurenu kaxaou rpymnmsl. buonoruue-
CKasi poJib yriieBojoB. VX 3HaueHue B )KM3HU YellOBEeKa U 00IIecTBa.
Monocaxapubl. X knaccudukaius. ['eKco3bl M UX MpeicTaBUTeNn. [I1r0Ko3a, ee (pU3NUecKre CBOMCTBA,
CTpOCHHE MOJEKYJbl. PaBHOBECHS B pacTBOpE TIIFOKO3BI. 3aBUCHMOCTh XMMHUYECKHX CBOWCTB TIIFOKO3BI OT
cTpoeHusl MoJieKyJbl. B3anmoneiicteue ¢ ruapokcuaom mean(ll) mpu koMHaTHOH Temmeparype W HarpeBa-
HUH, dTepr(UKaIus, peakius «cepeOpsTHOTo 3epKaiay, THIpupoBaHue. Peaknn OpoKeHUs TITFOKO3bI: CITUP-
TOBOTO, MOJIOUHOKHCIIOTO. [ ITF0K03a B miprpoje. brosnorunueckas pob TIOKO3bL. [IpruMeHeHne TiroKo3sl Ha
OCHOBE €€ CBOMCTB. PPyKTO3a KaK U30Mep TIt0K03bl. CpaBHEHHSI CTPOCHUS MOJIEKYJ M XUMHUYECKUX CBOMCTB
TIIIOKO3bI U ppyKTO3bl. PPYKTO32 B MPUPO/JIE U €€ OHOIOTHYECKAs! POIb.
Jlucaxapunel. CtpoeHue, odmas ¢popmyia u npeacraButenu. Caxaposa, JaKTo3a, MallbT03a, UX CTPOCHUE H
Oouonormueckast poisib. ['maponus aucaxapunos. [IpombiuieHHOE TIOTydeHHE caxapo3bl U3 TMPUPOTHOTO ChI-
pbsi.
Honucaxapunel. O0mIas popmya U MPeICTaBUTENN: JIEKCTPUHBI U TIIMKOTEH, Kpaxmall, eJuTono3a (cpaB-
HUTEIIbHAs XapakTepucTuka). Gu3nveckrne CBOMCTBA MOIUCAXapH/I0B. XUMUYECKHE CBOIMCTBA TMOJMCaXapu-
noB. ['maponms nonucaxapuaos. KayecTBeHHas peakius Ha kpaxmadi. [lonmcaxapunbl B mpupoje, ux 0uoso-
rudeckas poiib. [[pumMeHenne moivcaxapuaoB Ha OCHOBaHUM MX CBOHMCTB (BoJjiokHA). [loHsTHe 00 MCKyccT-
BEHHBIX BOJIOKHAX. B3anMoJielicTBHIE TIeIUTFOJIO3bI C HEOPTaHWMYECKUMH M KapOOHOBBIMH KHCIOTaMH - 00pa-
30BaHUE CIOKHBIX 3(pupoB. OOpasIkl MPUPOTHBIX ¥ HCKYCCTBEHHBIX BOJIOKOH.

Paznen 6. A3oToconepkaimiye COeTMHESHUS .
Awmunbl. Onpenenenne amMmuHoB. CtpoeHue aMuHOB. Kitaccudukanus, n3oMepusi 1 HOMEHKJIATypa aMHUHOB.
AmudaTrueckue U apoMaTHUecKne aMUHBL. AHWIMH. [lonydeHne aMHHOB: aTKWIMPOBAHWE aMMHAKa, BOC-
CTAaHOBJICHHE HUTPOCOEIMHEHUH (peakius 3unuHa). OU3ndecKue CBOMCTBA aMUHOB. X UMUYECKHAE CBOMCTBA
aMUHOB: B3aUMOJICHCTBHE C KUCIOTaMU U BOJ0W. OCHOBHOCTH aMUHOB. [ OMOJIOTHUECKHI psl apoMaThde-
CKMX aMUHOB. B3anmHoOe BiMsHUE aTOMOB B MOJIEKYJIaX Ha MPUMEPE aMMHaKa, anu(aTHUYECKUX U apoMaTu-
YEeCKMX aMUHOB; aHWIMHA, OEH30J1a 1 HUTPOOCH301a.

AMuHOKHCIOTEL. COCTaB M CTPOCHHME MOJIEKYJI aMHUHOKHCIIOT, W30MepHH. J[BOWCTBEHHOCTh KHCIOTHO-
OCHOBHBIX CBOWCTB aMHHOKHCIIOT U €€ MpU4MHBL. B3anMmoneicTBue aMMHOKHCIOT C OCHOBaHUSIMH, 00pa3o-
BaHHUE CJIOXKHBIX 3QUpOB. B3aumoaelcTBre aMUHOKUCIIOT C CHJIBHBIMH KHuciIoTaMu. OOpa3oBaHue BHYTPH-
MOJIEKYJISIPHBIX COJIEH. Peakiusi monnKoHeHCallni aMUHOKHUCIIOT.

Benku - npupoansie duononumMepsl. [lentuanas rpymmna aToMOB U enTuaHasA cBa3b. [lentuapl. benkn. [lep-
BUYHAs, BTOPUYHAS U TPETHYHAS CTPYKTYpbl OelKoB. XMMHUYECKHE CBOWCTBA OENKOB: TOPEHHE, ACHATypa-
IUsI, THIPOJIN3, KaueCcTBEHHbIe peakiuu. buonornueckue ¢pyHknuu OenkoB. 3HaueHne OenkoB. UerBepTud-
Hasi CTPYKTypa OEIIKOB KaK arperanus OeIIKOBBIX U HEOETKOBBIX MOJIEKYII. [ 1o0anbHas npodiiema OeTKoBOro
ronoganus u nytu ee pemenus. [lonarue JIHK u PHK. TlonsTie o HykieoTnae, TMpUMUANHOBBIX U ITypH-
HOBBIX OCHOBaHMsX. IlepBuuHas, BropuuHas u TpernuHas ctpykrypsl JHK. buonorunueckas pons JHK n
PHK. I'enHas nmxeHepust 1 ONOTEXHOIOTHSI.
Hemonctpanuu. [lenarypanus 6enxoB. Komneknus «BonokHay.

Paznen 7 . buonornyecku akTUBHBIC BEIICCTBA
[MousTie o BuTamuHax. Mx knaccudukarms u o6oznaueHue. [Ipodunakruka aBUTaMHHO30B.




[Monsitre o hepMeHTax Kak 0 OMOJIOIMUECKUX KaTaau3aTopax 0eaKkoBor mpupoasl. OCOOCHHOCTH CTPOCHHUS U
CBOWCTB B CPaBHEHHH C HEOPTaHUYECKUMH KaTallu3aTopamMu. 3HaYeHUE B OMOJIOTMU U NIPUMEHEHHUE B TIPO-
MbIieHHOCTH. Knaccudukarust ¢pepmenToB. OCOOEHHOCTH CTPOCHHSI M CBOWCTB (DEPMEHTOB: CEIICKTUB-
HOCTb U 3PPEKTUBHOCTb.
[ToHsATHE O TOPMOHAX KaK OMOJIOTMUYECKH aKTUBHBIX BEIIECTBAX, BBIMOJHSIONINX dHIOKPUHHYIO PETYIISIIHH,
KU3HEACSITSILHOCTH OPTaHU3MOB.
[onsiTve 0 nekapcTBax Kak XMMHOTEPANEBTUYCCKUX IpernapaTtax. [ pymniibl iekapcTB: CyibhaMuibl, aHTHU-
OMOTHKH, acCTIMPHH. be3omacHble cocoObI MPUMEHEHHS JIEKapCTBEHHBIX (HOpPM
TPEBOBAHMS K PE3YJIbTATAM YCBOEHUS YUYEBHOI'O MATEPHAIJIA 110 OPTAHUYECKOH
XUMNU
B pesynbrare uzydeHus XuMu# Ha 6a30BOM ypoBHE yueHUK 10 Kilacca JTOJKEH:
3HATH/TIOHIMATh
»  BaXHEHINE XUMUYCCKHUE MOHATHS: BEMICCTBO, XUMHUYECCKHIA DIIEMEHT, aTOM, MOJIEKYJIa, XUMHUCECKAsT
CBsI3b, BAJICHTHOCTb, CTCIICHb OKUCJICHHUS, YTJIEPOIHBIN CKeNeT, (DyHKIMOHAIbHAS TPYIIa, U30Me-
PpHsl, TOMOJIOTHSI;
» OCHOBHBIC TCOPUH XMUMHUH: XUMUYIECKOH CBA3M, CTPOCHUS OPTaHUYECKUX BEIICCTB;
» BaXHEHIIME BEIIECTBA U MAaTEPHAJIBI: YKCYCHAs KUCIIOTa, METaH, STHJICH, alleTUIICH, OCH30I1, 3TaHOI,
JKHUPBI, MbIJIa, TITIOKO3a, caxapo3a, Kpaxmal, KIeT4yaTka, OCJKH, NCKYCCTBEHHBIC U CHHTETHUCCKHE
BOJIOKHA, Kay9yKH, IIACTMACChL;

YMETb:

¢ Ha3bIBaTh M3YUCHHBIC BEIIECTBA 110 «TPUBUAIBHOW WM MEKIYHAPOIHOI HOMEHKIIATYPE;

¢ OINpEJeysATh: BAICHTHOCTh M CTEICHb OKHCICHHS XMMHYECKHX DJICMEHTOB, MPUHAIJICKHOCTh Be-
LIECTB K pa3IMYHbIM KJlaccaM HEOPTaHMYECKHX COCTUHCHUIA,

% XapaKTepu30BaTh: 3aBUCHMOCTBH CBOICTB BELIECTB OT UX COCTAaBA M CTPOCHHMS, IPUPOTY XUMHUYECKOM
CBSI3U, 3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEaKIMU W TOJIOKEHHS] XHUMHUYECKOIO PaBHOBECHS OT
pa3NIUYHbIX (aKTOPOB,;

+¢* BBINIOJHATH XMMHYECKHI SKCIIEPUMEHT I10 PACTIO3HABAHUIO BAKHEHIIINX OPraHMYECKUX BELICCTB;

% TPOBOIUTH CAMOCTOSTEIBHBIN MOMCK XUMUIECKOH HH(POPMAIMHU C UCTIOIH30BAaHUEM PA3THYHBIX HC-
TOYHHMKOB (HAYYHO-TIOMYJISIPHBIX U3aHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa); nc-
MIOJIb30BAaTh KOMITBIOTEPHBIE TEXHOJOTHH Ul 0OPaOOTKH M IMepeiaunl XMMUYECKOl nHdpopManuu n

ee MpEeCTaBICHHUS B Pa3JInUHBIX (popMmax.

Hcmons30BaTh ano6peTeHHHe 3HaHUAd U YMCHUA B HpaKTquCKOﬁ JACATCIIBHOCTU U HOBCCILHGBHOIZ JKHU3HHU
JUUIA

DS

*  O0O0BSICHEHHSI XUMHUECKUX SIBIICHU, IPOUCXOISAIINX B IPUPOJIE, OBITY M HA MIPOU3BOJICTBE;

% OIPEJEJICHHUs] BO3MOXHOCTU MPOTEKAHWS XMMMUYECKMX IPEBPALLECHUN B Pa3jIUYHBIX YCIOBUSX U
OLIEHKH UX MOCIJIEACTBHIA;

% DKOJIOTMYECKH IPaMOTHOTO MOBEACHHA B OKPYKAIOILIEN CpELE;

% OLICHKU BJIMSIHMSI XUMUYECKOI0 3arpsi3HEHMsI OKPYIKAIOIEH Cpe/ibl HA OPraHn3M YeJIOBEKa U JIpyrue
JKUBBIE OPraHU3MBI,

¢ 0e30macHoOro oOparieHus ¢ TOPIOYNMH M TOKCHYHBIMH BEIIECTBAMH, JJA0OPaTOPHBIM 000pYIOBaHHU-
eM;

% [IPUTOTOBJICHHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIMY B OBITY Y Ha TIPOU3BOJICTBE;

¥ KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XHMHUUYECKOW MH(pOPMALNH, TOCTYNAIONEeH 3 Pa3HbIX HCTOY-

HUKOB.

Tema TpebGoBaHNs K YPOBHIO IOATOTOBKH

BBenenune

JIIPHOTO CTPOCHUS, YTIIEPOIHBIN CKeleT, (PYHKIIMOHATIbHAS TPYIINa, TOMOJIOTHS.
3HaTh: TEOPHUIO CTPOCHUS OPTAaHUICCKUX COCTUHCHUI.
HaszpiBaTh: ocHoBHBIE nonoxenuss TXC oprannyeckux coenqunenuit A.M.bytneposa.

OOBSCHATB: CYIIHOCTh OCHOBHBIX mooxeHuit TXC.

JIOTH.
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3HATh: ITOHATUS: MMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYJI, BCIICCTBA MOJICKYJIAPHOI'O U HEMOJICKY-

OHpe,I[eJ'IﬂTL: TOMOJIOTH U U30MEPbI, MIPUHAMJICI)KHOCTD BCIIECCTB K COOTBCTCTBYIOLICMY KJIACCY.

VmeTs: OIpPEACIATh BAJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHUYCCKUX SJIEMCHTOB, U30MCPhLI U I'OMO-

3HAaTh: MOHATHUS: aTOM, aTOMHbBIe opOuTau. [ MOpuam3anus opoUTaNel, MPOCTPAHCTBEHHOE CTPOe-



HUE MOJIEKYI.
YMeTh: ompenessTh TUI XUMHYECKOW CBSI3M, MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ, OOBSICHATH
PUPOAY U CIOCOOBI 00pa30BaHMsI XMMHUYECKOU CBSI3H.

1.CTpoenne opra-
HUYECKHX COe/IH-
HEeHUil

3HATh: MOHATHUSA: YTIEPOIHBIN CKENET.

YMeTh: Onpenenars MpUHAAIECKHOCTh BEIIECTBA K Pa3IMYHBIM KIIACCaM OPTaHWYECKUX COETUHE-
HUM, 1300pakaTh CTPYKTypHbIE (JOPMYJIbI BELIECTB H30MEPOB, Ha3bIBaTh U30MEPHI 110 «TPUBHAIb-
HOI» U MEXAYHAPOIHON HOMEHKJIATYPE.

2.Peaknum  opra-
HUYECKHX COequ-
HEeHUil

3HaTh: MOHSITHSI: OCHOBHBIC TUIIBI PEAKIIMA B OPraHUYCCKON XUMHUU: PEaKIUU — raJoreHUpOBaHUE,
THUAPUPOBAHUE, THAPOTAIOTCHUPOBAHNE, TTOIMMEPHU3alNs, JeTUAPUPOBAHUE, ACTHUApPATAINS, Kpe-
KUHT, U30MEpHU3aIHs.

YMeThb: OnpenensiTh TUIbl XUMHUYECKUX PEaKIMi B OPraHUYeCKON XUMHUH.

3.¥YreBoaopoabl

3HaTh: MOHATHA: pamuKall, aTOMHBIE OPOWTATH, THOPUAW3AINS OpOWTAICH, MPOCTPAHCTBECHHOE
CTPOEHHE MOJIEKYJ aJKaHOB, YTJIEPOTHBIA CKEJIET, TOMOJIOTHS, CTPYKTypHAs H30MepHst, Kiaccuu-
KallUI0 1 HOMEHKJIATYPY aJIKaHOB.

YMeTb: Ha3bIBaTh ajKaHbl, ONPEACISATh BaJICHTHOCTD, CTENICHb OKUCIICHHUSI, TUIT XUMHUECKON CBSI3H,
MPOCTPAHCTBEHHOE CTPOCHHUE, M30MEPHI, TOMOJIOTH [IoHNMaTh: OCHOBHBIE THITHI pEaKIUil aTKaHOB.
YMeTb: onpeaensTh T XMMUYECKUX PEaKUid allkaHOB, XapaKTepPHU30BaTh CTPOCHHE U CBOMCTBA
YIIIEBOIOPOJIOB, OOBSCHSITH MPUPOAY U CIIOCOOBI 00pa30BaHMsI XUMUYECKOH CBSI3H,

3HaTh: BEIIECTBAa U MAaTEPHUAIIBI, IMIUPOKO UCTIOIH3yEeMbIE B ITPAKTHUKE: YTIIEBOIOPOIbI.

YMeTh: Ha3bIBaTh AIKEHBI TI0 «TPUBUATBHONY W MEKIYHAPOAHONH HOMEHKIIATYPE, OMPEIEeNATh MPO-
CTPAaHCTBEHHOE CTPOCHHUE AIKCHOB, M30MEPHI U TOMOJIOTH, XapaKTepH30BaTh CTPOCHUE U CBOWCTBA
AIKEHOB.

Ornpenenars TUIbI pEaKLUi aJTKEHOB, XapaKTePU30BaTh CBOMCTBA aJIKEHOB.

3HaTh: MOHATHS: THOpUAM3ALUS OpOUTaJel, MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI alleTUIICHA,
YIJIEPOHBIA CKENET, FTOMOJIOTHS, CTPYKTYPHAsi H30Mepusi, QyHKIIMOHATbHAS TPYIIIIA.

YMeTh: Ha3bIBaTh alIKUHBI 110 «TPUBHAIBHOI» M MEXTyHAPOTHOW HOMEHKIIATYPE, OMPEIeNsITh IPo-
CTPaHCTBEHHOE CTPOCHHUE aKWHOB, U30MEPHI U TOMOJIOTH, XapaKTepU30BaTh CTPOSHUE U CBOWCTBA
AIKHHOB.

3HaTh: OCHOBHBIC TUIIBI PEAKIINH, XapaKTEPHBIX ISl ATKHHOB, MEXaHU3MBI PEaKInii.

YMeTh: onpeAensaTh XapakTep B3aUMHOTO BIIUSHUS B MOJIEKYJIaX, THIT PEaKIIUH, OOBSICHSITH 3aBUCH-
MOCTb PEaKIIHOHHOM CIIOCOOHOCTH OPTaHMYECKHX COCTMHEHUI OT CTPOCHUS UX MOJICKYIIbI.

4.Kucsopoacoaep
JKalue  coeauHe-
HUA

3HAaThH/IIOHUMATE:

-XUMHYECKHE TIOHITHS: (PYHKIIHOHAIILHAS TPYIINA CITUPTOB;

-BEIIECTBA: ITAHOJ, PU3HOIOTHUECKOE JICHCTBHE HA OPraHU3M METAHOJIA M ATAHOJIA.

VYMeTh:

-Ha3bIBATh CIUPTHI [0 «TPUBHATIBHON» W MEXTYHAPOIHON HOMEHKIIATYPE;

-OTIPEICNATh PUHAUICKHOCTD BEIIECTB K KIACCY CIUPTOR;

-XapaKTePU30BaTh CTPOCHUE U XUMUYECKHE CBOMCTBA CITUPTOBR;

-00BSICHATH 3aBUCUMOCTh CBOWCTB CIIUPTOB OT MX COCTaBa M CTPOCHMSI.

3HaTh: TIOHATHUS: MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN, (YHKIIMOHAIBbHAs TPYIIa, TOMOIOTHS,
CTPYKTYpHasi ©30MEpPHsl, OCHOBHBIC THIIbI PEAKIIUH, BEILIECTRBA, UCIIOJIb3yEMbIe B IIPAKTHKE — (DEHOJL.

YMeTh: Ha3bIBaTh BEIIECTBA, ONPEACIATh XaPaKTEPUCTUKY CPEbl B BOJHOM PacTBOPE, U30MEPHI,
TOMOJIOTH, XapaKkTep B3aUMHOTO BIIUSHHS aTOMOB B MOJICKYJIC, THITbI XUMHYECKHUX PEaKIHii, XapakK-
TEpPHU30BaTh CTPOCHHE U CBOWMCTB (DEHOJIOB, OOBSCHATh 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH
OpPraHMYECKUX COCTUHEHHM OT CTPOCHHSI UX MOJICKYJL.

3HaTh: IMIAPOKO UCIIOIH3yEMbIE B MPAKTHKE — OPTaHUIECKHE KUCIOTHI.

YMeTs:

-XapaKTePU30BaTh CTPOCHUE U CBONCTBA KapOOHOBBIX KUCIIOT;

- BBITIOJIHSTH SKCIIEPUMEHT I10 TIOJIYUYCHHIO KapOOHOBBIX KHCIIOT;

-Ha3bIBaTh CIIOKHBIC A(UPHI 110 «TPUBUATBHONY WIIH MEXTyHAPOIHOW HOMEHKIIATYPE;

-ONPE/ICIIATh NPUHAJICKHOCTh BEIIECTB K KJIACCY CIOXKHBIX (DUPOB.

5.¥YraeBoanl

VYMeTh: Ha3bIBaTh MOHOCaxXapuabl, ONpPCACIATL NPOCTPAHCTBEHHOC CTPOCHUE MOJICKYJIbI, U30MEPHLI,
TOMOJIOTH, XapaKTCPU30BaATb CTPOCHHUEC U CBOIICTB MOHOCaxapuJ0B I10 MC)KHYHapO,HHOﬁ HOMCHKIJIa-

Type.
3HaATh: TOHATHS — TUAPOJIN3, TUIIBI XUMHUYCCKUX peaKHHﬁ.

6.A30Tcomep:xamu
€ coeIMHEeHUsI

3HATh: MOHATHUS: PauKal, (PyHKIIMOHAIbHAS IPYIIa, TOMOJIOTHS,

KJIAaCCU(UKAINIO, HOMEHKIATYpPy aMHHOB, BEIIECTBA, IIUPOKO FCIIOJIb3yeMbIe B TIPAKTHKE.

YMeTh: onpenessaTh XapakTep B3aUMHOIO BIUSHUS aTOMOB B MOJICKYJIEC, XapaKTepU30BaTh CTPOCHUE
Y CBOMCTBA aMUHOB.




3HaTh: TMOHATHS: MOH, KHCJIOTHO — OCHOBHBIE PEAKIIMH B BOJHBIX PAcTBOPAX, (PYHKIIMOHAIIbHAS
rpyIa, TOMOJIOTHSl, CTPYKTYPHAsi ©U30MEPHsl, TUITbI XUMHUYECKHUX PEAKLIUMI.

YMeTh: Ha3plBaTh aMUHOKUCIIOTHI 10 «TPUBUAIBHOW» HOMEHKIATYPE, ONPENCIATh 3apsiji UOHOB,
XapakTep Cpelbl B BOAHOM pacTBOPE, U30MEPbL, TOMOJIOTH, XapaKTEpPU30BaTh CTPOCHUE U CBOMCTBA
AMUHOKHCIIOT.

7.buosioruueckun YMeTh: HCIHOIb30BaTh NPUOOPETCHHBIC 3HAHUS U YMEHUS B IIPAKTUYECKOM IESTEIbHOCTU U MOBCE-
AKTHBHbIE CO€IU- | THEBHOW KM3HU JUIsL: Oe30MacHON paboThI ¢ BelecTBaMH B OBITY, Ha TIPOM3BOACTBE, ONpPEICICHHS

HCEHUA BO3MOXXHOCTH NPOTCKAaHHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCJIIOBUA HX OLUCHKH HX I10-
CJICICTBHH, pacIO3HABAHUS W HICHTH(OHUKAIINN BOKHEHIITNX BEIICCTB, KPUTHICCKON OIIEHKH JTOCTO-
BEPHOCTH MH()OPMAIINH, IOCTYNAOIICH U3 PA3JIMYHBIX UCTOYHHKOB,
TemaTnueckoe IJIAaHUPOBAHHUC
NoNe Bcero, N3 Hux
n\i HaumenoBanue Tembl qac. [PAKT. kontp. | Hara
dexn TIIK pabotel | paboThI

1 Benenue 2 2 - -

2 | Tema 1. Teopus ctpoeHus opra- 3 5 - K.p.Nel
HUYECKHUX COCTUHEHUN

3 Tema 2. Y11€BOAOPOBI U UX MPHU- 8 9 - -
POJIHBIC HCTOYHUKH

4 | Tema 3. Kucnopoacoaepsxaiue 11 11 [Ip.p.Nel | K.p.No2
OpraHUYECKHUEe COCTUHEHUS U HX
HaXOXKJICHHUE B )KHBOU MTPUPOJIE

5 | Tema 4. Azorconepxarue opra- 3 5 - -
HUYECKHE COSTMHEHHSI U MX HAaXO-
JKICHHE B KUBOU MPUPOJIE

6 | Tema 5. buonornuecku akTHBHBIE 2 2 - -
OpraHNYeCcKHe COeAMHEHUS

7 | Tema 6. ickyccTBEeHHBIE U CUHTE- 1 0 ITp.p.Ne2 -
TUYECKHE OPraHUYECKUE CoeIuHe-
HUS

8 | Cucremaruzanus u 00001IeHNE 0 4 - K.p.Ne3
3HAHUHI
M0 KypCy OpraHMYeCKON XUMUU
HToro:70 yacos (13 HUX 2 yaca 30 38 2 3
pe3epB)

KOHTPO.Ib 3HAHWI, YMEHUIA, HABBIKOB

KonTpoJs npenycmarpuBaeT npoBeieHHE 1a00paTOPHBIX, IPAKTUYECKUX, CAMOCTOSITENIbHBIX, TEC-
TOBBIX U KOHTPOJIbHBIX paboT. K 0OCHOBHBIM (popMaM KOHTPOJIsI, UCHIOIb3yeMble MHOIO, SIBISIOTCS:
(bpoHTaNbHBIN ONPOC, TEKYIUI, KOMOMHUPOBAaHHBIE (DOPMBI, TECTOBBIE KOHTPOJIMPYIOIIHNE 3a/1aHuUs
(OymaxxHbBII BApHAHT WM KOMITbIOTEPHAsl IPOBEPKa) 10 MHIUBHUIYaIbHBIM KapTOYKaM, KOHTPOJIb-
HBIE U NTpaKTHUYECKUE padoThl, OlleHKa pedepaToB U JoKIan0B. OpraHu3anus CaMOKOHTPOJIS U
B3aMMOKOHTPOJIS 3HaHUH BO BpeMs 3aHsATui. [1kana oneHky 3HaHU#H — nsaTHOAIbHAS

OueHka TeopeTHYeCKUX 3HAHU I




OTtmeTKa «5»:

OTBET IMOJHBIM U MPAaBWIbHBII HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

Marepuan U3JI0KEH B OMNPEACIICHHOW JIOTMYECKOW MOCIeA0BATeIbHOCTH, JTUTEPATYPHBIM SI3bI-
KOM;

OTBET CaMOCTOSTEIbHBIMN.

OtmeTka «4»:

OTBET IOJIHBIN U NPABWIBHBINA HA OCHOBAHUM U3YYECHHBIX TCOPUI;

MaTepuasl U3JI0’KEH B OINPEJCICHHON JOTMYECKON MOCIIEI0BATEIbHOCTH, MPU 3TOM JOMYIIECHBI
JIBE-TPHU HECYIIECTBCHHBIE OITMOKY, UCIIPABJICHHBIC 110 TPEOOBAHUIO YIHUTEIIS.

Otmerka «3»:

OTBET MOJIHBIA, HO MPH 3TOM JIOMYIICHA CYNECTBEHHAs! ONTMOKA WM OTBET HETOJIHBIN, HECBSI3-
HBIH.

OTtmeTKa «2»:

IIpU OTBETE OOHAPY)KEHO HEMIOHMMAHHE yJaluMCs OCHOBHOTO COJIEpXKaHUs y4eOHOTrO MaTepua-
Jla WM JIOMYIIEHbI CYIIECTBEHHBIE OIMOKU, KOTOPbIE YUalIUNUCSd HE MOXET UCIPABUTh MPU HABO-
JAIIAX BOMPOCAX YUUTEIS.

Ot1meTrka «1»: OTCYTCTBHE OTBETA.

Ounenka IKCIepUMEHTAJbHbIX YMEHH

OreHka CTaBUTCSI HA OCHOBAaHWHW HAOJIOICHUS 3 YIAIIUMCS M IMCBMEHHOTO OTYeTa 3a pabory.

OtmeTKa «5»:

paboTa BBIMTOJIHEHA TIOJTHOCTHIO U TIPABHIIBHO, CJICJIAHbI PABUIIHHBIC HAOIOCHHS W BHIBOJIBI;

AKCIIEPUMEHT MPOBEJIEH M0 MJIaHy C YYETOM TEXHUKHU OE€30MaCHOCTH U MpaBUil pabOTHI ¢ Bellle-
CTBaMH U 000PYZOBAHUEM;

MIPOSIBIICHBI OPraHU3alMOHHO-TPYIOBbIE YMEHHUs (IIOAIEP>KUBAIOTCS YUCTOTa paboyero Mecra u
MOPSIIOK Ha CTOJIE, S)KOHOMHO HCIIOJIb3YIOTCSI PEaKTUBHI).

Otmerka «4»:

paboTa BBITIOJIHEHA TPABHILHO, CACIAHBI MPABWIBHBIC HAOIIOJACHUS W BBIBOIBI, HO TIPH ITOM
SKCIIEPUMEHT MPOBEJCH HE MOJHOCTHIO WU JIOMYIICHBl HECYIIIECTBEHHbIE OMIMOKHN B paboTe ¢ Be-
1IeCTBaMU U 000pPY0BaHUEM.

Otmerka «3»:

paboTa BBHINIOJIHEHA TPaBUJIBHO HE MEHEE YeM HAIOJIOBUHY WJIM JIONYINEHA CYIIeCTBEHHAs
omuOKa B XOJ€ JKCIEPUMEHTa, B OOBACHEHUHU, B O(DOPMIIEHUU pabOTHI, B COOMIOJICHUN TPABUI
TEXHUKH 0€30MacHOCTH MpU paboTe C BEIIECTBAMU U O0OpPYAOBAaHUEM, KOTOpPAsi UCIIPABIISAETCS T10
TpeOOBaHUIO YUUTEIS.

OtmerTKa «2»:

JOTyIIeHbl ABe (M 0ojee) CyIIeCTBEHHbIE OIMMUOKU B XOJ€ JKCIIEPUMEHTa, B OOBSCHEHUH, B
oopmiieHUH paboTHI, B COOTIOICHUN MPABHIJI TEXHUKH O€30MTaCHOCTH TIPH padOTe C BEIIECTBAMU U
000pyIOBaHUEM, KOTOPBIE YJAIIUHCS HE MOXKET UCTIPABUTH JaXKe M0 TPEOOBAHHUIO YUUTEIS.

Ot1merka «1»: paboTa HE BHINIOJIHEHA, Y YYAIlIETOCs OTCYTCTBYIOT AKCIIEPUMEHTAIIbHBIE YMe-
HHS.

OueHka yMeHUil pelmiaTh IKCIePUMEHTAJbHbIE 321a4H

OTtmeTKka «5»:

TIJIaH PEIICHUs COCTABJIEH TPABUIIBHO;

MIPABIJIBHO OCYIIECTBJICH MOAOOP XMMHUECKUX PEaKTHUBOB U 000PYIOBaHUS;

JIaHO TOJIHOE OOBICHEHHE U CJIeJIaHbI BEIBOJIBI.

Otmerka «4»:

TIJIaH PEIICHUs COCTABJIEH MPABUIIBHO;

MIPABIJIBHO OCYIIECTBIIEH MOA00p XUMHUYECKIX PEaKTUBOB U 00OPYIOBaHUS, TIPU 3TOM AOMYIIIE-
HO He 0oJiee IBYX HECYIIECTBEHHBIX OMMUOOK B OOBSICHEHUH U BHIBOIAX.

Otmerka «3»:

TIJIaH PEIICHUs COCTABJIEH TPABUIIBHO;

MPABIWJIBHO OCYIIIECTBIEH MOJ00pP XUMUYECKUX PEAKTUBOB U 000PYAOBaHUS, HO JOMYIIEHA CY-
IIECTBEHHAs OIIMOKa B OOBSICHEHUHU U BBEIBOIAX.

OTtmeTKa «2»:



JIOTYIIIEHKI JiBe (1 OoJiee) CYIIECTBEHHBIC OIMMOKU B TUIAHE PEIICHUS, B MOA00PE XUMHYECKUX
pPEaKTUBOB M 000PY0BaHUs, B OOBbSICHEHNHU U BBIBOJAX.

OrMmerka «1»: 3amaua He pelleHa.

OueHka ymMeHUil pelmiaTh pacuyeTHbIE 3a1a4M

OT1meTka «5»:

B JIOTUYECKOM PACCYKJIECHUU U PEIICHUU HET OIIMOOK, 3a7aya pellieHa palloHaIbHBIM CIIOCO-
ooMm.

OTmeTka «4»:

B JIOTUYECKOM PACCYXKICHUU M PEIICHUH HET CYIIECTBEHHBIX OMMOOK, HO 3aJa4a pelicHa Hepa-
LMOHAJILHBIM CITIOCOOOM WJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.

OT1meTka «3»:

B JIOTHYECKOM PAaCCYKICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIIIEHA CYIIECTBEHHAs OLINOKa
B MaT€MaTHYECKUX pacyeTax.

OtMeTKka «2»: HMMEIOTCA CYLIECTBEHHBIC OIIMOKHU B JIOTHUECKOM PACCY>KICHUH U PEILICHUU.

OT1meTka «1»: 3amaya He pelleHa.

OueHka NMCbMEHHBIX KOHTPOJIBLHBIX padoT

OtmeTKa «5»:

OTBET IOJIHBINM U MPAaBUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAs! OIIHOKa.

OtmeTKa «4»:

OTBET HEMOJHBIN WK OMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OIIUOOK.

OtmeTtka «3»:

paboTa BHITIOJHEHA HE MEHEE YeM HAroJIOBHHY, JOIMYIIEHa OJJHAa CYIIeCTBEHHAas omnoOKa U JiBe-
TPHU HECYIIECTBECHHBIE.

OtmeTKa «2»:

paboTa BBIITOJIHEHA MEHEE YeM HAIOJIOBUHY HIIH COJEPIKUT HECKOJIBKO CYIIICCTBCHHBIX OIIMOOK.

OtmeTtka «1»:

paboTa He BHITIOJIHEHA.

[Ipu olieHKe BBHIMOTHEHHUS MHUCHbMEHHON KOHTPOJIBHON paboThl HEOOXOAUMO yYUTHIBATH TPeOO-
BaHUs eAMHOr0 opdorpadpuyeckoro pexxuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTUPYET MPEAIIECTBYIOIINE OTMETKHU 3a
YETBEPThH, MOTYTOAUE, TOI.



