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PaGouas nporpaMMa BHeypouHOI# JeATelbHOCTH no XuMHH B 10 - 11 kiaccax
«MHoro/J1MKasi XHMHUS» ¢ HCIob30BaHueM obopyroBanusa «Touxa Pocran»
INosicHuTeIbHAs 3aIMCKa

Paboyas nporpaMMa 1o BHEYpOYHOH AEATENLHOCTH «Y IMBUTEIbHAs XUMHSA» B
pamkax «Touka pocra» 10-11 xnacca pazpaboTtana B cooTBeTCTBUH ¢ DenepanbHBIM
TOCyJapCTBEHHBIM  00pa3oBaTelbHBIM  CTaHAApPTOM  HayajlbHOTO  OOIIEro
obpaszoBanusi. [Iporpamma HMeeT eCTECTBEHHO-HAyYHYIO HAIIPaBICHHOCTh U
IpEJICTaBIsET OO0 BapHaHT NPOrpaMMBbl OPraHU3aldl BHEYPOUHOH JEATEIbHOCTH
IIKOJIbHUKOB.
AKTYaabHOCTb pa3pabOTKH U CO3JaHUs JAHHON IIporpaMMel 00yCIOBIIEHA TEM, YTO
IporpaMMa NpeaycMaTpUBAacT CO3JaHHE y4YallUMHCS MaJbIX M OOJIBIIUX IPOEKTOB,
OCHOBAHHBIX Ha HHTEpecax H MOTPeOHOCTAX peOsAT, HallpaBICHHBIX HAa BOBJICYEHHE
3KCIIEPUMEHTA, ITO3BOJIIONIETO MOJIy4YaTh JOCTOBEPHYIO HHPOPMAIMIO O IPOTEKaHUU
TeX HWIM HMHBIX XHMHYECKHX IIPOLIECCOB, O CcBOHCTBax BemecTB. Ha ocHOBeE
NOJTYYEHHBIX JKCHEPHUMEHTAIbHBIX JaHHBIX OOy4aeMble CMOTYT CaMOCTOSTEIbHO
JeNiaTh BBIBOJBI, 0000IIATh pe3yNbTaThl, BHISBISATH 3aKOHOMEPHOCTH, YTO OJHO3HAYHO
OyneT cHocoOGCTBOBATH MOBBIICHHIO MOTHBAaMHM OOY4YeHHS IOKOJIBHHUKOB B
JUHAMHYHYIO Y4YeOHO-IO3HABATENbHYI0O W HCCIENOBATENbCKYIO JEATENBHOCTh, Ha
pa3sBUTHE HUHTEIUIEKTa, NPUOOpEeTeHHe NPAaKTUYECKUX HABBIKOB CAMOCTOSTEIBHOM
JESTENILHOCTH.
IIporpaMMa  mnpenHazHaueHa s oOyJaromuxcs , HHTEPECYIOLIMXCS
UCCIIEIOBATENILCKON AEATEIbHOCTBIO, U HalpaBlicHa Ha QOpPMHUpOBaHHE y ydalluXxcs
YMEHHUS TOCTaBUTh LENb W OpPraHu30BaTh €¢ JOCTH)KEHHE, a TakKE KPEaTHBHBIX
Ka4eCcTB — IHMOKOCTh yMa, TEPHUMOCTH K IPOTHBOPEYHSM, KPUTHYHOCTh, HAJIMYHE
CBOEr0 MHEHHS, KOMMYHHKaTUBHbBIX Ka4eCTB.
Iean u 3a5a4n NporpaMmel

Hean

O3HaKOMUTB yJamuxcs ¢ GUOXMMHUEN KaK HAYKOM 3KCIIEPUMEHTAIBHOM, coueTaromei B cede
OpPraHu4eCcKyr0 XUMHIO H OHOJIOTHIO.
3agaun
1) chopmEpoBaTh HAaBBIKH CAMOCTOSATENBHOW paboTel ¢ HMQPOBBIMH ATUYHKAMH,
TPOBEJICHUS] H3MEPEHHH U 00pabOTKH MOTyYeHHBIX H3MEPEHUH.
2) Pa3BuTh No3HaBATEIbHBIN HHTEPEC H METAIPEAMETHBIE KOMIETEHIIMH O0YYaIOIHXCS
4Yepe3 MPAKTHYECKYIO JEATENbHOCTD; PACUIMPUTH, YIIIyOUTh U OOOOIIUTH 3HAHUS O
CTPOECHHH, CBOHCTBAaX ¥ QyHKIHIX GHOMOIIEKYIT;
3) cdopmupoBaTh YCTOWYUBHIH HHTEpeC K MPOPECCHOHANBHOM NeATENRHOCTH B 001aCTH
€CTECTBEHHBIX HayK.

®opmMbI NPOBEIECHHUN 3AHATHIA:

NPAKTAYCCKHUE U na6opaTopHme pa60T1>1, 3KCKYPCHH, SKCIICPUMECHTHI, Ha6J'[IOIIeHPDI,
KOJUUICKTUBHBIC U HHANBHUAYAJIBHBIC HCCIICOOBAaHUA, CaMOCTOSTENbHA pa60Ta, KOHCYJIbTAIluH,
IIPOCKTHAA U UCCJICAOBATC/ILCKAS ACATCIBHOCTD, B TOM YHCJIE ¢ UCIOJIb30BAHUEM HKT.

MeTtoabl KOHTpOJIs:

3alIydTa UHCCIICA0BATCIIBCKUX pa60T, MI/IHI/I-KOH(I)CpeHI_II/ISI C NpEe3CHTaAllHUAIMHU,
AOKJIa[, BBICTYIIJICHUE, IPE3CHTAMA, YUAaCTHE B KOHKYpCaX HCCICIOBATCIbCKUX pa60T,
OJInMIIHazax, CO3AaHUE NPOCKTOB.



2. PesyabTaThl 0CBOCHHS Kypca BHEYPOUYHOH 1eATEILHOCTH

JINUHOCTHBIE PE3YJIbTATHI:
O6yuaromuiics HOJIy4UT BO3MOXKHOCTS /1] (POPMHUPOBAHHUS CIIEIYIOUINX IHYHOCTHBIX YVYI:
1) - ompenencHre MOTHBAIIMK H3yUEeHUs yueOHOIO MaTepuana;
2) - OllEHMBaHHE YCBAaWBAaeMOro y4yeOHOro MaTepHalia, HCXOAs U3 CONMANIbHBIX U JINYHOCT-
HEBIX LIEHHOCTEH;
3) - NOBBIIIEHHE CBOETO 0OPA30BATEIBFHOIO YPOBHS M YPOBHS TOTOBHOCTH K M3YHICHHIO OC-
HOBHBIX HCTOPUYECKHX COOBITHH, CBSI3aHHBIX C MCTOPHEH Pa3BUTUS XHMHUU U 00I1eCTRa;
4) - 3HaHWe NMPaBHJI NOBEJCHUS B UPE3BBIUAMHBIX CUTYAIIHIX;
5) - OlleHHBaHHUE COLMANILHOM 3HAYMMOCTH NPOGECCUil, CBA3AHHBIX C XUMHUEH;
6) - BiIaJcHME IPABHIAMH 6€30M1aCHOTO OOpalIeH s ¢ XAMHUYCCKHMH BellleCTBaMH H 000py-
JOBaHUEM, IPOSBIICHUE IKOJOTUUECKOH KyIbTYypBHl.

MetanpeaMeTHBIE pE3yIbTATHI:
Perynsaruabie
OObyuatoruiics HONYYHT BO3MOXKHOCTH I GOPMUPOBAHHS CIEAYIOWHX PETYISTUBHBIX
yva
1) - menemosnaradue, BKIIOYas IOCTAHOBKY HOBBIX IieNiei, MpeoOpa3oBaHUe NPaKTHIECKOM
3a/1a4y¥ B [1I03HABATEJIHHYIO, CAMOCTOSTENbHBIN aHAIU3 YCIOBHH JOCTHKCHHS LIETH HA
OCHOBE y4Y&€Ta BBIICTICHHBIX YYHTEIEM OPHCHTUPOB AEHCTBHS B HOBOM Y4€OHOM MaTepH-
ane;
2) - nnaHupoOBaHUE MYTH AOCTH)KEHHS IIENEi;
3) - ycTaHaBIHMBaHHE IENEBHIX IPUOPHTETOB, BBIIECIECHHE AIbTEPHATHBHBIX CHOCOOOB
JOCTHXKEHHUSI Lieln B BeIOOp Haubonee 3dPpeKTHBHOTO criocoda;
4) - yMeHHe CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABJIATE MM;
5) - yMeHMe IpUHMMAThH pPellleHus B IpoOIeMHOM CHTyallnH;
6) - mocraHoBKa Y4eOHOU 3a1a4i, COCTABJIEHHUE IIJIaHa H NIOCIIEA0BATENLHOCTH IEHCTBUIA;
7) - opraHu3anus pabodero Mecra ITpH BBIIOTHEHUH XUMHYECKOTO SKCIIEPHMEHTA;
8) - MpOrHO3UpoOBaHUE pe3yNbTaTa yCBOCHHS, OLICHHBAHKE YCBOCHHOIO MaTepualia, OlleHKa
Ka4ecTBa M YPOBHS YCBOEHUS!, KOPPEKIHS B IUIAH U CIIOCO0 JeHCTBUA pU
HEOOXOJUMOCTH.

Ilo3HaBarenbHbBIE
O6y4qaromuiics: MOIY4YHUT BO3MOXKHOCTE Ui (QOPMUPOBAHMS CIEAYIOIUX IO3HABATENbHBIX
YV
1) - mouck u BeineNieHHe HHAOPMAITUY;
2) - aHamU3 yCIOBHIA ¥ TpeOOBaHMIA 3a]1a4H, BEIOOD, COMIOCTABICHHE H OOOCHOBAHHE CIIOCO-
Oa pelieHUs 3a1a4u;
3) - BeIOGOp Haubonee 3 PeKTUBHBIX CIIOCOGOB PEIEHHS 3aJa9H B 3aBUCHMOCTH OT KOH-
KPETHBIX YCIIOBUH;
4) - BBIBHKCHHE U OOOCHOBAHHUE THIIOTE3BI, BHIOOP criocoba e€ MPOBEPKH;
5) - caMoCTOATENBHOE CO3AaHUE AJITOPUTMA JEATEIBHOCTH P PELICHHH IPoGieM TBOpYe-
CKOI'0 U IIOUCKOBOTO XapaKTepa,
6) - yMEHHs XapaKTepH30BaTh BELIECTRBA 0 COCTABY, CTPOECHMIO M CBOMCTBAM;
7) - ONMCBIBAHHUE CBOMCTB TBEPABIX, KUAKUX, Fa3000pa3HBIX BELIECTB, BHIACICHHE HX CYIIe-
CTBECHHBIX IIPH3HAKOB;
8) - u300pakeHHE COCTaBa MPOCTEHIINX BEWIECTB C MIOMOIIBIO XHMHYECKHX (GOPMYJT H CYHI-
HOCTH XMMHYECKHMX PEAKIMH ¢ IOMOIIBK) XHMUYECKUX YPaBHEHHIA;
9) -mpoBeneHue HaOMIOCHHHN U ONUCAHHME IIPHU3HAKOB M YCIOBHM TEUEHHSI XAMHUYECKHUX pe-
aKLui, BBINOJIHEHHE XUMHUUYECKOT0 IKCIIEPUMEHTA, BRIBOJIBI HA OCHOBE aHaIu3a HalbIIo-



10)
11)
12)

JIEHHH 32 SKCIIEPUMEHTOM, PEIICHUE 3324, TOTy4YeHHe XUMHUECKOH nHGOpMaLiy 13
pa3InIHBIX HCTOYHUKOB;

- YMEHHE OPraHU30BBIBATH UCCIICOBAHME C IIETIBIO IPOBEPKHU IHIIOTES;

- YMEHUE AeIaTh YMO3aKIIFOUeHHUS (MHAYKTHBHOE U 10 AHAJIOTHH) H BBIBOJEI;

- yMeHUe OOBEKTHBHO OIICHHBATh HH(OPMAITHIO O BEIIECTBaX M XUMHYECKHX MPOIeccax,
KPHTHYECKH OTHOCHUTHCS K IICEBAOHAYYHOH HHOOPMAIHH.

KoMMyHuKaTHBHBIE
O6y4Yaromuiics OJIYYUT BOZMOXHOCTH 17151 GOpMUPOBaHUS CIECAYIOLIUX KOMMYHHUKAaTUBHBIX

YV
1)

2)

3)

4)
3)

6)

7)
8)

9)

10)

- TIOJTHOE ¥ TOYHOE BBIPAXXCHUE CBOUX MBICJICH B COOTBETCTBHH C 3aJa4aMy U YCIOBHAMHU
KOMMYHUKAIUH;

- a[IeKBaTHOE UCHOJIb30BAHUE PEUEBBIX CPEICTB AJIS TUCKYCCHH U apTyMEHTAIMH CBOCH
MO3HIMH, YMEHUE MTPEICTABIATH KOHKPETHOE COAEpIKaHue C COOOIEHHEM €r0 B ITUCh-
MEHHOMH H YCTHOH QopMe, omnpeesieHrne crioco00B B3aMMOIECHCTBHS, COTPY AHUYECTBO B
noucke u cbope HHpopMaluy;

- onpeieNieHHE CIIOCODOB B3aMMOIEHCTBHS, COTPYAHHYECTBO B OKCke U cbope HHGOp-
Malliy, y4acTHe B JHANOTE, [UTAHKPOBaHHE OOIMUX CIIOCOO0B paboThl, IPOABJICHHE YBa-
XKUTEIBHOTO OTHOIIEHHUS K APYTUM 00y4aeMbIM;

- OIMCAHUE COACPKAHUS BBINOIHSIEMBIX IEHCTBHH ¢ LEIBIO OPHEHTHPOBKH IIPEIMETHO-
IIPAaKTHYECKOH NeATEIbHOCTH;

- YMEHHUS YUUTBIBATh Pa3Hble MHEHHUS H CTPEMUTHCS K KOOPAMHAIMY Pa3THYHBIX
MO3ULMH B COTPYAHUYECTBE;

- hbopMynHpOBaTh COOCTBEHHOE MHEHHE U TIO3UIUIO, apT'yMEHTHPOBATh X KOOPIUHHPO-
BaTh €€ C MO3ULHUAMU IapTHEPOB B COTPYAHUYECTBE NPH BRIpabOTKe OOIIEro pelleHus B
COBMECTHOH AESITENHHOCTH;

- OCYILIECTBIIATE B3aUMHBIH KOHTPOJIb U OKa3bIBATh B COTPYAHHYECTBE HEOOXOIUMYIO
B3aUMOTIOMOIIb;

- IUIAaHUPOBATh 0011e cIocOOBI paboThHI; OCYIIECTBIATH KOHTPOIb, KOPPEKIIUIO, OLICHKY
JIeicTBAN napTHEpa, yMETh YOe)K1aTh,

- HCII0JIB30BATh aJICKBATHHIE SI3BIKOBLIE CPEACTBA JIIS OTOOPaKeHHS CBOMX YyBCTB, MBIC-
Jiel, MOTHBOB U NIOTpeOHOCTEH; 0TOOpaXkaTh B peur (onucanue, 0ObICHEHHE) COAepKa-
HHE COBEPIIAEMBIX NCHCTBHI KakK B (opMe TpOMKOH COIMATU3UPOBAHHOMN peyH, TaK U B
tbopme BHYTpeHHEH peun;

- pa3BHBaTh KOMMYHHKATUBHYHO KOMIETCHTHOCTh, MCIIO/b3Ys CPEICTBA YCTHON U IIUCh-
MEHHOM KOMMYHHMKAI[HH IIpY padoTe ¢ TeKCTaMH yueOHUKA U AOMOTHUTENBHOI TuTepa-
TYpOH, CIPABOYHBIMH TaONHLAMU, IPOSBJISTH FTOTOBHOCTH K YBaXEHHUIO HHON TOUKH 3pe-
HUSI IPH OOCYXKACHUH Pe3yJIbTaTOB BBITOJHEHHOMN paboThI.

IlpenmeTHbIC pe3yabTaThI
Obyuaromuiicss HayYATCS:

1)
2)
3)

4)
S)
6)

7)
8)

- IPUMEHATh OCHOBHBIE METO/IbI [TO3HAHUS: HAOIOEeHHE, U3MEPEHHE, SIKCIIEPHMEHT;

- XapaKTepU30BaTh TCPMUHBI U TIOHITHS, OOBICHATH B3aUMOCBA3b MEXIY HHMH;

- 000CHOBBIBaTh CUCTEMY B3IJISAOB HA XHUBYIO IIPHPOLY, IPUMEHSS OHOJIOMHYECKUE TEO-

pHH, YYCHUSI, 3aKOHBI, 3aKOHOMEPHOCTH, IIOHUMATh TPAHUIIb] KX TPUMEHUMOCTH;

- KI1aCCH(QHLUPOBATH OCHOBHBIE OHOJIOTHYECKHE MAKPOMOJICKYIbI;

- OIIUCHIBATh (YHKIIHHU OEIIKOB, HYKIIEMHOBBIX KHCIIOT, YIJIEBOIOB U JIMITUIOB;

- YCTaHaBJIMBATh CBSI3b CTPOSHHUS U HYHKIIHI OCHOBHBIX OHOJIOTHYECKHX MaKpOMOJIEKYI,
HX POJIb B IIpolieccax KJISTOYHOI0 MEeTab0In3Ma;

- OOBSICHATH 3HaYCHHUE MUKPO-, MAKPO- H YJIETPAMHKPOIJIEMEHTOB B KJIETKE;

- IOHUMATh CYIIHOCTH OHOCHHTE3a O€IKOB, MEXaHU3Ma JCHCTBHUS (HEPMEHTOB, OUOCHUHTE-
3a IHK u PHK, pacnana 6enxoB, GnocuHTe3a 1 o6MeHa yriieBoJ 0B, OMOCUHTE3a U 00-



9)

MEHA JIMITHIOB, OHOJIOrMYeCKOro OKucieH s ¥ cuateza AT®, Mexanu3Ma JCHCTBUS CTE-
POUTHBIX TOPMOHOB;

- pelath 3aa4yy Ha oNpeAecIeHue NoCieI0BaTe/IbBHOCTH HYKICOTHAOB JHK u uPHK
(MPHK), anTukonosos TPHK, Hocie10BaTenbHOCTA aMHHOKHCIIOT B MOJIEKyie Gelika,
IIPUMEHSSA 3HAHUS O PeaKIUsIX MAaTPAYHOIO CUHTE3a, TEHETHICCKOM KOIE, TIPUHIIHIC
KOMILIEMEHTAPHOCTH;

10) - nenath BHIBOABI 00 H3MEHEHHX, KOTOPbIE IIPOH30KAYT B IPOLECCaX MATPHIHOTO

CHHTE3a B ClIydae U3MEHEHHS NOCICI0BATCIBHOCTH HYKJIICOTHIOB I[HK,

11) - 060CHOBHIBATH B3aUMOCBS3b IJIACTHUYECKOI0 ¥ SHEPIETHIECKOIO 0OMEHOB; CpaBHUBAThH

NpOUECCHI IJTACTHYCCKOI0 M QHEPTETHIECKOI o O6MeHOB, MpOUCXOAANIUX B KIICTKaxX XKH-
BBIX OPraHU3MOB;

12) - xapakTepu30BaTh METOAbI OMOXMMUYECKHX HCCIIEIOBAHUM;
13) - npoBoaAMTH y4eGHO-HCCIIEAOBATEIBCKYIO NEATEIBHOCTD: BBLABHIaTh THIIOTE3E,

IUIAHUPOBATh PaboTy, OTOMPATh U MPeOOPa3OBEIBATE HEOOXOAUMYIO HHPOPMALHIO,
IPOBOJUTH SKCIIEPUMEHTHI, HHTEPIPETUPOBATH PE3YJIbTAThL, J€JIaTh BBIBOJIBI HA OCHOBE
MOJIY4E€HHBIX Pe3yJIbTaTOB;

OOy4aromuics TOJYIHT BOZMOXKHOCTh HAYUUTHCS:

y

2)
3)

4)

5)

7

- BBIIBUTATh U [TPOBEPSATH HKCIIEPUMEHTAIBEHO IHIIOTE3B! O XUMMHYECKUX CBOWCTBAX Be-
IIECTB Ha OCHOBE MX COCTaBa U CTPOECHUS, HX CIIOCOOHOCTH BCTYIAaTh B XUMHYECKHUE pe-
aKI¥H, O XapakTepe U MPOAYKTAX Pa3IndHbIX XUMHUECKHX PEAKIIMH;

- XapaKTepHU30BaTh BEILECTBA I10 COCTAaBY, CTPOCHHUIO U CBOMCTBaM, YCTaHABIHBATh IIPU-
YMHHO-CJIEICTBEHHBIE CBA3H MEXKy JAHHBIMH XapaKTEPUCTHKAMH BEIECTBA;

- BBIJIBUTATh U NIPOBEPSATH IKCIIEPHMEHTATBHO THIOTE3BI O PE3YIbTATAX BO3JECHCTBHA
pa3IMUHBIX (H)aKTOPOB Ha U3MEHEHHE CKOPOCTH XHMHYECKOH peaKluy;

- UCTIOJIB30BATh NPHOOPETEHHBIE KITIOYEeBble KOMIIETCHIINH IIPY BBIIOJIHEHHH IPOEKTOB H
yueOHO-HCCIIeI0BATENBCKHX 3a/1a4 I10 H3YYEHHUIO CBOMCTB, CIIOCOO0B NONTYyYEHHs U pac-
IIO3HABAaHUS BELECTB;

- 00BEKTUBHO OLICHHBATh HHPOPMAIIHIO O BEIIECTBAX U XMMUYECKUX MPOLECCAX;

- OCO3HABATh 3HAYEHHE TEOPETHIECKHUX 3HAHUH [0 XUMHUH JUIs IPAKTHYECKOH eITeIbHO-
CTH YeJIOBEKa;

- CO31aBaTh MOJIENIM U CXEMBI T pelIeHNs yueOHBIX U MO3HABATE IbHBIX 3a1a4; IIOHU-
MaTh HeOOXOAUMOCTb COOIIOICHHUS MIPEITUCAHUH], IPeIaraéMbIX B HHCTPYKIHUSAX 10
UCIIOIb30BAHUIO JIEKAPCTB H JIp.

3.Y4aebHo-MeTOAHUECKOE 00ecniedeHHEe TPOrPaMMBbI

Meroz(m(a 06yqun51 IO IporpaMMeE COCTOUT U3 COUCTAHHUA JICKIHHOHHOTO H3JIOXKCHUA
TCOPETHUECKOTO MaTCpuaia ¢ HarjJiaJHBIM II0OKa30M HIIIIOCTPHPYIOILECIO MaTepraiia u IIpueMoOB
pEHICHUA INMPAKTHYCCKUX 3a/1a4. O6yqa10umecx 3aKpPCILIAIOT IOJIYYCHHEBIC 3HAHUS IIYTEM
CaMOCTOATEIIBHOT'O BEINIOJTHCHHA NPAKTUYCCKHUX pa60T. I[JIH Pa3BUTHA TBOPUCCKOI'O MBILJICHHA
U HAaBBIKOB aHAJIMTUYCCKON AESITECILHOCTH MeAaror IMPOBOAUT 3aHATHA 110 ITPE3CHTANUU

TBOPYCCKHUX H NIPAKTHICCKHX pa60T, MO3TI'OBbI€ INTYPMBI, HHTC/IJICKTYAJIbHBIC UI'DBIL.

3.

Jlureparypa:

I'.E. Pymzutuc,®d.I'. ®enpaman. Xumus. 10 u 11 wiacc. ba3oBblit ypoBeHb: yueb.
i obieobpazopar. opranuzauuii/ I'.E. Pymsutuc,®.I'. ®enpaman.. — 3-€ us 1.,
crepeotull.- M.: ITpoceemenue,2021,2019

Xumus. 8-11 knaccer: paboune nporpammsl o yuedxuka I'.E. Pymsurtuc,®@.I.
®denpaMaH.

Koncrpykrop pabounx nporpamm. Xumus 8-11 kiacchl.



4. Jupaxtudeckuii matepuan. Xumus 10-11 knaccel. A.M.Pagenxuii — Mocksa:
[IpocBemenne, 2017

5. KoHTponbHBIE H3MEPHUTEIbHBIE MaTepranbl. XuMus 11 kimacc. — Mocksa: IIpocsernenue
2017

Hugpopmayuonnvie cpeocmea
HuTepHeT-pecypchl
1. http://www.alhimik.ru IlpencraBiens! pyOpuKU: COBETHI aDUTYPUEHTY, YUHTEIIO XUMHUH,
CIIPaBOYHHUK (04eHb OOJIblIas oa0opKa TalbIuIl ¥ CIIPaBOYHBIX MaTEPHANIOB), BECENIAs XUMHS,
HOBOCTH, OJIAMIIHA]IbI, KyHCTKamepa (Macca HHTEPECHBIX HCTOPUYECKHX CBEICHUIA).
2. http://www.hij.ru Xypran «XuMus 1 KU3HE» IOHATHO M 3aHUMATEIBHO PaccKa3bIBaeT 000
BCEM HHTEPECHOM, YTO MPOUCXOJUT B HAYKE H B MUPE, B KOTOPOM MBI XKHBEM.
3. http://chemistry-chemists.com/index.html DnexkTpoHHBIH XypHAT « XUMHKH U XHUMHS», B
KOTOPOM IIPEJICTABICHO MHOKECTBO
OIIBITOB 10 XUMUH, 3aHUMATENbHON HH(pOPMAINK, O3BOJISIOIIEH YBIEYb YUEHUKOB
SKCIIEPUMEHTAIBHOM YacThIO MPEaMETA.
4. http://c-books.narod.ru BceBo3amorkuas iuTepaTypa 10 XHMHH.
5. http://www.drofa-ventana.rull3BecTHoe u3naTeabCcTBO yyeOHOM muTeparypsl. HoBuHKH
HAYYHO-IIOIYJISPHBIX U 3aHUMATENbHBIX KHAT O XHMHHU.
6. http://1september.ru Xypuai 11 yuuTesei 1 He TOABKO. Bosblioe Koin4decTBo pabot
YYEHHKOB, B TOM 4HCIIE€ H HCCIIEI0BATENBCKOrO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuickuil MIKOIBHEIM IOPTAT CO CCBUIKAMU
Ha 00pa3oBaTe/bHbIE CANTHI 10 XUMHUH.
8. www.periodictable.ru CO0pHHK cTaTeit 0 XHMHYECKHX 3JIEMEHTAX, HILTIOCTPHPOBAHHBIH
JKCIEPHMEHTOM

MarepuaanHo-TexHHYeCKOe 0becnedeHne MPorpaMmal
Opranu3alyoOHHbIE YCIOBHS, [HO3BOJIAIONIME PEATH30BaTh COACPKAHHE JOMOIHHUTEILHOM
00pa3oBaTebHOR IpPOTrpaMMbl [IPEAINONATalOT Hauuuue obopyaoBaHus HeHTpa «Touka
pocTax:
- nudpoBas 1abopaTopus MO XUMHH;

- TOMCIICHHUSA, YKOMIIJIEKTOBAHHOIO CTaHAApTHBIM YyueOHBIM OOOpYAOBaHHEM U
MeOEeNBI0 (TOCKa, MapThl, CTYJbs, WIKadbl, 3JIEKTPOOOECIICUEHHE, PAKOBHHA C XOJIOJHOH
BOJONPOBOAHON BOJIOH );

- KOMIUIEKT NOCYABI B 060PYIOBAHHUS 1Sl YHCHUYECKHUX OIBITOB;

- KOMIUIEKT KOJUIEKIUH JEMOHCTPALIHOHHEIH (110 pa3HBIM TeMaM);

- MYJIbTHMEIUHHOrO 00OpyHOBaHHS (KOMIIBIOTEp, HOYTOYK, MpPOEKTOp, ¢JIdII-
KapTel, 3KpaH, CPeICTBAa TEJIIEKOMMYHMKAIMHM (JOKaJIbHbIE HIKOJbHBIE CETH, BBIXOJ B
WHTEPHET).

Hunaktuueckoe oOecneueHUe MPEAINoNaraeT HaJIMYhe TEKCTOB pa3’HOYPOBHEBBIX
3aJaHUM, TEMATHYECKUX TECTOB IO KaXAOMY pa3lely TeMbl, HHCTPYKIHHM JUIs BBIMOTHEHUS
[IPaKTHYECKUX padoT.

Ilepeqens a6opaTopHOro 060pyI0BaHHS, IIPH BLINOJIHEHHH NPAKTHYECKHX paGoT
N0 XHMHH 32 KypC OCHOBHOH 00IIeH IKOJIBI.



1.IIpubops! 1 o6opynoBaHue s HpaKmqecxoﬁ paboTBL.
O6opynoBaHue:

e MuxkponaGopaTopus XUMUYeCKas;
e MpOoOUPKH CTEKIITHHBIC,

e  KOJOBI KOHHYECKHE;

¢ CTakaHb! CTCKJISIHHBIE Ha 50 MI;

¢ [AJOYKU CTEKISHHBIC,

e TpyOKH COCAMHUTENBHBIE: CTEKISHHBIC, pE3HHOBBIE;
e 1poOKHU pEe3UHOBEIE;

e CHHPTOBKH;

e JIepXaKu 118 MpoOHpPOK;

¢  IITAaTUB JIAOOPATOPHBI;

¢ IITaTHB i IPOOHPOK;

* BOPOHKA CTEKJISTHHAS,

e GuipTp;

*  CIMYKH;

¢ acbecToBaf ceTKa,

¢  JIy4HHKH.

2.PeaxTusmr:

e  KHUCIIOTBI: COJIIHAsA, CEpHAast, a30THas,

e INEJOYM: THIPOKCHU] HATPHUS, THIPOKCH KAJIBIHS;

e ocHoBaHus: ruapokceua Meau (I1) , ruapoxcua xenesa (111);

e conu: KapOoHaT Kanbnusl, XJaopua Hatpus, xaopun meau (I1), Hurpar cepebpa,
xnopu 1 6apHsi, KapOOHAT HATPUSI, XJIOPH/ ATFOMHHUS,
IIEpMaHTaHaT KaJIus, HUTpaT Kajiusl, MEHBIH Kymopoc, cyisdar sxenesa (II),
cynsdar nuHka, cynepdocdar, aMMHaYHas CETUTPa, MOYEBHHA (KapOaMu ),
XJIOPUJ Kajiusl, CyJibGat HaTpHsl, CUIIMKAT HATPHS, CYIbGaT ATIOMHUHHUS;

¢ IIPOCTHIC BCUICCTBA: YIOJb, ITHHK, JXKEJIE30, AIIOMHHAN, MarHui, MeJb, CBHHEI,
¢ (CJIOKHBIC BEIIECTBA: MpaMOD, caxap,

*  HHIHMKATODbI;
e oxcuasl: Meau (1), oxkcnn mapranna

3.0pranuueckue BeIecTna:

e COJM: alleTaT HATpHs, PEHOAT HATPHS,

*  KHCIOTBI: YKCYCHAasl KUCIIOTA, MypaBbHUHAs KMCJIOTA, OJICHHOBAS;
e  CIHPTHL: 3TAHON, U30NEHTHIIOBBIH, NIHIICPUH, TIPOTAHOI;

¢ 0OeH30q, peHoT,;

e YIJIEBOIBL: KpaxMall, IIIIOK03a, caxapo3a.



4.TCO:

o Kommbrorep

® IIPOEKTOp

OnexTpoHHbIe Tocobus, CD-aucku no TeMaM:
-HEOpraHU4ecKass XUMHS;

-OpraHuYecKas XUMUS;

-0011as XUMU4.

4.Conep:kaHue NporpamMmbl

Tema 1. Pacuemst no xumuueckum gpopmynam. (10 uacog)

OcHOBHBIC MTOHATHS M 3aKOHBI XUMHH. BelnecTBo, XUMHYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA.
3aKoH COXpaHEHUsS! MacChl BEIIECTB, 3aKOH ITOCTOSHCTBA COCTaBa, 3aKoH ABoraapo. Konnyectso
BEILECTBA, MOIIb, MOJISIpHAs Macca, MOJApPHBEIH oOBeM razoB. MaccoBas no0Ji. Brruncienne
MacCOBOM JOJIK XHMHUYECKOTO 3JEMEHTAa B COCAWHCHHH. BBIBOJ XHUMHYECKOH (QopMyIsl
BEILECTBA [0 MAcCOBBIM JOJIAM 3JIeMEHTOB. OTHOCHTENbHAS ILIOTHOCTH ra3oB. Y CTAHOBICHHE
npocteidimed (GoOpMyJIBl BEIIECTBA II0 MAaCCOBBIM JIOJIIM D3JIEMEHTOB C HCIIOJIb30BAHHEM
abCOMOTHOM W OTHOCHTENBHOH IUIOTHOCTH BelecTBa. BeiBog (opMyisl BemecTsa IO
OTHOCHTENBHOMH MJIOTHOCTH ra3oB U Macce (00beMy HIIM KOJIM4ECTBY) NPOYKTOB CrOpaHHsl.

Tema 2. Boiuucnenua no ypasHeHUAM XUMUYECKUX peakyuii (24 uaca)

XHUMHUUECKHe peakiii. Y PaBHEHUS XUMHUECKUX peaKiiii. BeIurciaeHe Macchl (KOJHYeCTBa,
oObeMa) BellecTBa 10 M3BECTHOM Macce (KOJHYECTBY, OOBEMY)OAHOrO H3 BCTYNHUBIIUX B
PEaKIHIO MM IOJYyYHMBHIMXCS BellecTB. TemnoBoid 3¢ddexr peakuwu. TepMOXHMHUYECKHE
ypaBHEHHUs peakuui. PacueTsl TemioBoro sddexra peakun no gJaHHBIM O KOJIAYECTBE (Macce,
00bEMY) OJHOIO M3 YYACTBYIOIIMX B PEAKI[MM BELIECTB M KOJIMYECTBY BEHIIE/SIONIECHCS HIIH
NOTJIOTIAKOIIEHCsT TEIUIOThI. Berunciaenne Mmacchl (KojuuecTBa, 00beMa) MPOAYKTA pPEaKUHU,
€CJIM OJTHO U3 MCXOJHBIX BEHIECTB JIaHO B M30BITKE. XHUMHYECKHE CBOMCTBA YIJIEBOJOPOOB H
crrocoObl MX nomydeHusi. CXeMbl NPEeBpalleHH, OTPAKAIOINE TEHETHYECKYIO CBA3b MEXIY
YIJ€BOAOPOJAMHE: OTKPBITBIE, 3aKPBITHIE CMelIaHHble. Brraucienne Macchl (06beMa) IpoayKTa
peaKkuHu MO0 HU3BECTHOM Macce (00beMy) MCXOTHOTO BEIIECTBA, COMAEPIKAIIETO OMPEIEICHHYIO
MacCcoOBYIO J0/:0 NpuMeced. BpruucieHre MaccoBo# WM OOBEMHOM MOMH BRIXOIA MPOJYKTa
PEaKUUH OT TCOPETHUYECKH BO3MOXXHOIO. BBIYMCIIEHHE MPOLIGHTHOTO COCTaBa CMECH BEIIECTB,
BCTYNHMBIIMX B peakiuHo. CxeMbl IpeBpalleHHii, OTpaKalollHe TeHETHUECKYIO CBS3b MEKIY
KjlacCaMM OPTaHMYECKHX COE€IUHEHMH (COCTaBUTbL YPAaBHEHHUS COOTBETCTBYIOLIHUX peaKIlHii)
IlpakTHKyM: COCTaBIE€HHE CXEM MPEBPAIICHUM, OTPAXKAIOMIMNX I'E€HETHYECKYIO CBA3b MEXKAY
KJlacCaMU OpPraHUYeCKUX COeIUHEHMH. Pemenre KoMOMHHPOBaHHBIX 3a/1a4.

Tema 3. Xumuueckuii sxcnepumenm u yughposoie rabopamopuu (4 uaca)
udpossie natunku. OCmue xapakrepucTvkd. Pusuueckue >PdeKTHL, HCHOB3YEMBIE B
paboTe TaTYNKOB.

Tema 4. Beeoernue 6 6uoxumuio (2 uaca)
broxumus — Hayka 0 KadeCTBEHHOM COCTaBe, KONMYECTBEHHOM COIEPXaHUHM U TpeoOpa-
30BaHUsX B IIPOLCCCE KUBHEAEATENBHOCTU COEIMHEHUH, 00pa3yronmx XuByo MatepHio. Hcto-
pusl pa3BUTHS OMOXMMHH. PONb OT€4ECTBEHHBIX YYEHBIX B Pa3sBUTHH OHOXMMHH. B3auMoCBA3b
OuoXMMHH ¢ MOJIEKyJISIpHOU Guosorueil, GuoGpu3NKON M GHOOPraHMYECKON XUMUEH. SHAYeHHe
OHOXHUMHUM 1Sl pa3BUTHS GHONIOTUM, MEIUIHHBI, OMOTEXHOJIOTHH, CEIBLCKOTO XO3SHCTBA, TeHe-
THKH U 9KOJIOTHH. MeTo1bI OMOXMMHYECKIX HCCIeIOBAaHUM M UX XapaKkTepHucTHKa. Mcmonab3oBa-



HHE COBPEMEHHBIX CKOPOCTHBIX M aBTOMATH3HPOBAaHHBIX PH3UKO-XUMHUYECKHX METONOB aHaIN3a
JUIs. GHOXMMHYECKUX IleleH. Bruoxumuueckrue METOAbI MOHHTOPHMHTA OKPYKAIOIIEH CPC/BL.

Tema 5. Xumuueckuii cocmae op2anu3mos u obujee noHamue o6 obmeHe eeujecme u
IHepeuu 6 dcueoii npupoode (4 waca)

[TonaTHe O IIaBHBIX OHOTEHHBIX 3JIEMEHTaX. MakKpo- B MUKPOJJIEMEHTHI. 3aKOHOMEPHOCTH
pacrpoCTpaHeHHs 3JICMCHTOB B JKUBOM mpupojae. IloTpeGHOCTE OpraHM3MOB B XMMHYECKHX
snieMeHTaxX. buoreoxumMuyeckuii KpyroBopoT BELIECTB B MPUPOJE — OCHOBA COXPAHCHHS paB-
HoBecusi buocdeprl. Macmrabsl oOMeHa BellecTB B kHUBOH npupose. Ilmacruyueckue u sHepre-
THYECKHE BellecTBa. DUONOrHYeCKH aKTHUBHBIE COCIUHEHHS, UX POJb B XKH3HH Y€JIOBEKa, )KH-
BOTHBIX U pacTeHHi. [loHsTHE O mecTunUaax ¥ UX BUAAX.

Tema 6. beaku. Pacnad u 6uocunmes 6enkos (8 uacos)
Posp OenkoB B OCTpoeHUM U QYHKIIMOHHPOBAHKH KUBBIX cHcTeM. [loHATHE O IpOTEOME H
IPOTEOMHKE. AMUHOKHUCIOTHBIN cocTaB OenkoB. [ToHATHE O MPOTEHHOTEeHHBIX aMHHOKHUCIIOTAX.
Crnoco6 cBg3M aMHHOKHCIIOT B OenkoBoit Mostekyiie. [lenTuasl. [Ipupoanbie nenTuas! (TI1yTaTH-
OH, Ba3OINPECCHH, S3HKE(ATUHBI, SHAOPQUHBI H Ip.), HX PUIHOIOTHYECKOE 3HAUCHUE U HC-
I0JIb30BAHKE B KAYECTBE MEIMIIMHCKUX TIpenapaToB. XUMHYECKUN CUHTE3 NENTUA0B 3aJaHHOTIO
CTPOCHHS U BO3MOXXHOCTH UX NpuMeHeHus. CTpykTypa 6enkoBsix Moneky. Ileppuunas
CTPYKTypa O6enkoB. IIpHHIUIIBI H METO/IbI OIIpeeIeH s IEPBUYHON CTPYKTYphI Oenka. Bropmuy-
Has M HAQJABTOpUYHAs CTPYKTYpHI OenKoB. [loHsTHE 00 0- M B-KOHbOPMAIMSIX NOTUIENTHAHOH
nenu (padotel JI. [Tonunra). [TapameTpri a-crivpasis monunentuaHoMi nenu. CBA3b NEPBUYHON U
BTOPUYHOM CTPYKTyp GenkoBoit Mostekybl. Knaccudukaius GelKoB 0 2IEeMEHTaM BTOPHUYHOM
CTPYKTYyphl. JIOMEHHBIH IPUHIUI CTPYKTYPHOH OpraHu3anuu 6enxkoB. [IoHATHE O CTPYKTYPHBIX
¥ QYHKIHOHAIBHBIX JOMEHaX (Ha IpUMepe UMMYHOITIOOYIMHOB M KATATHTHYECKH aKTHBHBIX
OenkoB). TpeTnyHas cTpykTypa Geixos. Tumsl cBs3eil, 06eCneUnBaIOIKX OAAEPKAHUE
TPETHYHOHN CTPYKTYpHI. JIUHAMUYHOCTE TPETHYHOM CTPYKTYpHI 6ekoB. CaMoopraHu3ailys Tpe-
TUYHOU CTPYKTYPBI GEIKOBOIH MOJIEKYJIBI H POJib CIIEUPHUECKHX OEIKOB-IIAIIEPOHOB B 3TOM
nporecce. lIpeackasanue NpocTpaHCTBEHHOTO CTPOSHHUS OEIKOB HCXOS M3 MX [IEPBUYHOMN
CTPYKTYphl. UeTBepTHYHAs CTPpYKTYpa OenkoB. KoHKpeTHBbIE TPUMEPHI YETBEPTUYHON CTPYKTY-
pbi GenKoB (reMorobuH, TaKTaT-Ieruaporenasa, Kkaraaasa u ap.). Homenknatypa u Kiaaccu-
¢ukannsg 6enxon. PyHKUHOHANBHAS KIacCHHKaLKs GEKOB H XapaKTEPUCTUKA OTAEIbHbIX
TPYIIL: CTPYKTYPHBIX, COKPATUTENILHBIX, 3alIMTHBIX, TOKCHYECKHX, PEIIENTOPHBIX U PErYJIATOP-
HbIX. benKy (MeTa/LIOTHOHEUHEI, TeMOTIOOHH U IIp.).

Pacnan Genxos. GepMeHTHI, OCYINECTBISIOWIME pacna) 6enKkoB. I1poTeacoMbl — KOMILIEKCH
IIPOTEOIMTUYECKUX (GEPMEHTOB. MaxopHble O€JKH KPOBM KaK HCTOYHHMKH OHOJOTHYECKH
aKTUBHBIX NENTUAOB. MeTabonu3M aMuHOKUCNOT. KoHEUHbIE IPOLYKTHI pacniaga GelKoB U MyTH
CBA3BIBAHMSA aMMyaka B opranusme. [Iyty HOBoOOpa3oBaHHsI aMHHOKHCIOT. [lepBUYHbIE H BTO-
PHYHBIC aMHHOKHUCIIOThL. 3aMEHUMBIC U He3aMeHHMble aMHHOKHCIIOTEL. BruocunTes 6enxos.Ma-
TpUYHAs cxema 6uocuHTe3a 6€IKOB. AKTHBHPOBAHHE aMMHOKHUCIIOT (CHHTE3 aMuHoaui1-TPHK).
Crpoenne pubocom. CocTaB NPOKAPHOTHHUECKMX M 3YKAPHOTHUECKHX pubocoM. Ilomupw-
Gocombl. DTambl TpaHCISINHM (MHALMANMS, JIOHTALMA, TEPMHHAIHS) U ux peryasums. Kon
BenkoBoro cunTe3a. OCOOCHHOCTH reHETHYECKOTO KOIa MUTOXOHIPHI M XJTOPOILIACTOB.

Jlabopamopueiii paGomoi

1.Onpenenenue cpeasl pacTBOPOB aMHHOKHCIIOT.
2.0npeneneHye H303MEKTPUYECKON TOUKH KeTaTHHEL
3.Onpenenenue TeMnepaTypsl IIABJIEHUS aMHHOKHCIIOT.
4.BnusiHue TeMreparyphl Ha CBOMCTBA GEIIKOB.
5.Bnusnue nu3menenus pH Ha cBoicTBa G€IKOB.
6.11BeTHBIC peakiuy Ha GENKH.



Tema 7. @epmenmpt (6 wacos)

PasHOOGpa3ie KaTaTHTHYECKH aKTHBHBIX MOJEKY. KaTaluTHyecKn aKTHBHbIC OeNky (3H3H-
Mbl), KaTanuthadeckd akTuBHble PHK (puOO3MMBI), KaTaTMTUYECKH aKTHBHBIE aHTHUTCIA
(a63umbi).Katanuruueckas ¢ynkuus OGenkoB. Pasmmuus B cBoWcTBax  (epMEHTOB W
KaTalu3aTopoB MHOM npupozsl. CrenuduyHOCTh AeicTBHS PepMeHTOB. POJIb OTEHECTBEHHBIX
yuéneix (W.IL. TlaBnos, A.E. Bpayniureiis, B.A. DHreasrapar ¥ Ap.) B pa3sBUTHH 3H3MMOJIOTHH.
ousTHe 0 CyOCTPAaTHOM M AIOCTEPHMYECKOM LEHTPaX B MOJEKyIe (epMeHTOB. DepMEHTHI
MOHOMEpPS! (TPHIICHH, IHM30IMM) M MyJbTHMEpsl (TIyTaTHOH-pefykrasa). llonstue o
kobepmenTax. KobepMeHTh — nepeHocurku Bojgoposa u anekrporos (HALL, HAZI®, ®AT), u
atoMHbIx rpynn (AT®, xodepment-A, HJId-caxapa). MHOXecTBeHHBIE GOPMBI HEPMEHTOB U
¥X (yHKIMOHANBHOE 3HayeHue. M30(hepMeHThI TakTaTAeruaporeHasbl. 3HaYeHHUE MCCIICIOBAaHUA
MHOXECTBEHHBIX (OopM (PEPMEHTOB [UIsi MEAMLMHBI, T'€HETHKM, CEJICKIIHH U MOHMTOPHHIA
OKpyXarolei cpeabl. Mexanusm aeictBis ¢epmeHToB. DepMEeHT-CyOCTpaTHBIE KOMIUIEKCHL.
Koncranra muccoumanuu depment-cyoerparHoro kommekca (KS) u xoncranta Muxasnuca
(KM). AxktuBaTophl W HHIHOMTOpPHI (epMEeHTOB. BiMsHHE KCEHOOMOTHKOB Ha aKTHBHOCTH
depmenToB. Homenknarypa u xiaccudukamus (epmeHToB. I[IpHHIHMIBI KIacCHOUKAIMH
depMmenToB. [IpOMBIIIEHHOE TMOJyY4eHHE M MNPAKTHYECKOe MCHONB30BaHHE (DEPMEHTOB.
[TepcrieKTUBBI NPAKTHYECKOrO MCIOIb30BaHUs pPHOO3UMOB H  ab3uMOB 11 OOpLOBI ¢
3a00JIeBaHUAMH Y€JIOBEKA.

JIabopamopnsiii pabomut
1.TepmonabunsHOCTH (PEpMEHTOB.
2.BiusiHue akTUBATOPOB M MHTHOUTOPOB Ha padoTy HepMEHTOB.

Tema 8. Bumamunsl u nexomopesle opyzue 6uonozusecku akmuensle coeounenu (6
uacoe)

Hcropus oTkpeITHS BUTAMHHOB. PO BUTAMHHOB B MUTAHHM Y€JIOBEKA M )KUBOTHBIX. ABHUTa-
MHUHO3bl, T'MIOBHTAMHHO3bI, THMEPBUTAMHHO3bI. COOTHOIIEHHE BHTAMHHOB U KO(EPMEHTOB.
Buramepus. XXupopacTBopuMBle BUTAMUHBL. BUTaMuH A U ero y4acTue B 3pUTeIbHOM akTe. Bu-
tamuHbl D, K 1 E u ux posns B o6MeHe BeuiectB. BogopacTBopuMble BUTaMUHBL. Butamusst B,
B2, BS, B6, B12, ux 3HaueHue B oOMeHe BernecTB. Butamun C (ackopbuHoBas kuciora).Pas-
HOOOpa3yne OMOJOrHYeCKH aKTHBHBIX COEIWHEHMH: aHTUBUTAMUHEL, aHTHOMOTHKH, (UTOHIIUIBL,
repOuLIMIbL, Oe(ONMHaHThl, POCTOBBIE BelleCTBa (Ba)kKHEHINHe IMPEACTABHTEIN W MEXaHH3MEI
JEHACTBHUS).

Jlabopamopnusie padomoi
1.KadecTBeHHas peakiusi HA BUTAMUH A.
2 KonuuecTBeHHOE onpezieNieHle BuTaMuHa P B yae.

Tema 9. Hyxneunosnle Kuciomst u ux oomen (4 uaca)

HcTopus OTKPBITHS M M3Y4€HHS HYKIEHHOBBIX KUCIIOT, HX XUMHUYECKAH cocTaB. XapaKkTepy-
CTHKA IIYPHHOBBIX M MHPHMHAHHOBBIX OCHOBAHUHU, BXOSIIMX B COCTaB HYKJIEHHOBBIX KHCIIOT.
JlBa THIIa HyKJIEMHOBBIX KHCJOT: Je30KCHprOOoHyKiIenHoBas xucnora (JIHK) u puGoHyKiIenHo-
Bas kuciora (PHK).Pazmiuns mexny JIHK u PHK 1o coctaBy riiaBHEIX a30THCTBIX OCHOBaHHH,
IIEHTO3aM, MOJIEKYJIIpHOH Macce, JIOKaIu3aluu B KiIeTke U ¢pyHknusaM. CTpykrypa B GyHKIUH
JHK. Conepxanue JIHK B oprannsme u Jiokanusanus e€ B KjIeTke (SApo, MUTOXOHIPHH, XJIO-
pomacta, smucoMel). Pazmep u opmer monexyn JHK. Konsueras dpopma JJHK HekoTOphIx
(baroB, MUTOXOHAPHH U XJoporuiacToB. [lepruunas crpykrypa JJHK. Ycenexu u nepcrekTHBH B
pacu(ppoBKe CTPYKTYPhl TEHOMOB MHKPOOPTaHM3MOB, PaCTeHHI U KHUBOTHBIX. ITpoekT «I'eHom
gesjoBekay. Bropuunas crpykrypa JHK (Momens Jx. Yorcona u @. Kpuka). Kommnemen-
TapHOCTh A30THCTHIX OCHOBaHHI M €€ 3HAYeHHEe JUISI BOCIIPOU3BEIECHMS CTPYKTYPBI F€HOMOB.



Tperranas ctpykrypa JJHK. Ceepxcnupamusanus JIHK. M3051T09HOCTE B KOMITAKTHOCTH MOJ1E-
kyn JIHK. Ctpoenue xpomaruna. Mytarmu B JIHK 1 QakTopsl, UX BBI3BIBAIOLIKE. Penapanust
crpykTypsl JJHK u €& 3nauenue s coxpaHeHus BHIoB. HaciencTBeHHbIE 3abonesanus. PHK,
nx xnaccuduxanus (tPHK, pPHK, MPHK, msPHK, tmPHK, BupycHbie PHK).CpaBuutenbHas
xapaxrepuctuka Bugos PHK 1o ux ctpykrype ¥ QyHKmusM. Mexanusm 6nocuHTe3a (PEILTMKA-
unn) JHK. ®epments! (PHK-nonumepasa, JIHK-nonumepasa, JJHK-murasa) u Genkosbie ¢ak-
TOpbl, yuacTByromue B permkanyu JJHK. PerikanuoHHas BUJIKa U JTalbl OHOCUHTE3A JIHK.
OcoGEHHOCTH PEILTHKAIUK y IIpo- U dykapuoT. buocuntes PHK (Tpanckpunums) u e€ peryns-
LM Y IpO- M 3yKapHuoT. IIoHATHE O TpaHCKpHNTOHax U omepoHaxX. CospeBaHHE (IIPOLICCCHHT)
PHK. Crnnaticunr ¥ ero BuAbl. Ayrocmnalicunr. «Penaktuposanue» PHK. OOparnas Tpamsc-
KPHIIIMS U & 3HaYeHHe I CyIIECTBOBAHMS BUPYCOB (Ha PUMEpe BHPYCa MMMYHOJEHUIHTA
4elnoBeKa M BUPYCOB IPHIINA) U BHYTPUICHOMHBIX nepecTpoek. [IoHaTue 0 moABMXHBIX [€HCTH-
YECKMX JJIEMEHTAX M MX 3HAYEHWH JUIS 3BOJIIONUK reHOMOB. [ToHATHE O reHETHYECKOH MHXKXCHE-
pun. [IpHHIHUIBI ¥ CTpaTeETHH MOJEKYJISPHOrO KIOHMpOBaHHA. J{OCTHXXEHHs U HEepPCIEKTHBBI
MOJIEKYIIIPHOH OHOTEXHOJIOTHH.

JlabopamopHusie pabombsi
1.Beinenenne HyKJICONPOTEUHOB U3 JPOXOKEH.

Tema 10. Yzneeo0vt u ux oomen (5 wacos)
Knaccudukanust yrnesoos. IIpocTbie yrieBoas! (MOHOCAXapUIBI) U MX MIPEICTABHTENN
(pubo3a, raroko3a, ppykro3a, rajaktosa). CruoxHeie yriaepoasl. Jucaxapusl (caxaposa, Jiak-
T03a, MaIbT03a). IloNncaxapuabl, HX CTPYKTypa U IpeICTaBUTEIH (TTIMKOIeH, Kpaxmal, KJIeT-
yaTka, XUTHH).DYHKITHH yriIeBoJ0B (3HepreTudeckas, MeTaboauJyecKas, pelenTopHas 1
ap.).I makonpoTenHB! Kak AeTepMUHaHThI rpynn kpoBd. OOMeH yrieBoos. Ilytu pacnana
NOJIMCAXapUI0B.

Perynaumus docdoponusza npu ywactum ropmoHoB, G-6enkoB, TAM®D u mnpoTeHHKHHA3.
O6MeH 1mI0K030-6-pochara (QUXOTOMHUECKHH M amoToMuuecKuit myTt).OOMEH NHPOBHHO-
rpagHo# KucnoThl. [nukonus. CnuproBoe 6poxenue. JledcTBUE 3TaHOIa HA OPraHHU3M YeJIOBe-
ka. IlonndepMeHTHBIN KOMIJIEKC OKHCIUTEIHHOIO JeKapOOKCUIMPOBaHUs IHPOBHHOTPAIHOM
KUCIOTHL 1{UKN TpuKapOOHOBBIX M AMKAPOOHOBBIX KHCJIOT, €r0 3HaueHHe B OOMEHE BELIECTB H
obecriedyeHHH opraHu3Ma sHeprueil. buocunres yrnesonos. [loHsTie 0 nepBHYHOM OHOCHHTE3E
yrieBoaoB. [ mokoHeoreHe3. BHOCHHTE3 OJTUTO- U MOJIHCAXapUIOB.

Jlabopamopusie pabombi
1.1IBeTHbIE peakiiuu Ha KpaxMal.
2.KauecTBeHHbIE peakl[diO Ha MOHO- H JUCaXapHIbl.

Tema 11. /Tunuowt u ux obmen (5 wacos)

OO61mast xapakTepucTHKa U Kiaccudukarms tunuaoB. CTpykTypa U GyHKIKY TUNHAOB. Poib
JIMTHOB B MOCTPOSHUH OHosiornyeckux Memopan. CTpykTypa U (GYHKIHH JUnonporenHos. O6-
MeH XHpoB. Pacnan >KupoB U B-OKUCIIEHHE BBICHIMX JXMPHBIX KHCIOT. [ TTMOKCHIIEBBIA LUK H
€r0 pojib BO B3aMMOCBSI3M OOMEHA JIMIHIOB U YIJIEBOJAOB. MexaHW3M OHOCHHTE3a BBHICUIMX
XKUPHBIX KHCJIOT. buocuHTe3 TpurmuuepuaoB. Hapymenus B oOMeHe xHpoB. OXUPEHHE H €r0
npuunHbL Bocku, Ux cTpoenue, PyHKIIUK U MPEICTABUTENH (CHepMalleT, T9eNIuHbli Bock). CTe-
punsl. Crepoisl (Xonectepod, aproctepon u ap.). CTpykTypa ¥ GYHKIMH CTEPOUIOB (XOseBas
KHCNOTa, CTepOuaHble TOpMOHBI). Docdomunuasl. Buonoraueckas poss pochomunuaos. Doc-
(GOMHO3UTHBI KAK HCTOYHUKH BTOPHYHBIX TIOCPETHUKOB TOPMOHOB.

Jlabopamopnsie pabombol
1.0npenenenne TeMnepaTypsbl IJIaBICHUS U 3aTBEPACBAHUS XKHPOB.



2.OMyJIbTHPOBAHHUE KUPOB.

Tema 12. Buonozuueckoe okucnenue u cunmes AT® (2 uaca)

Wctopust M3ydeHHsS POLECCOB OHOJOIHYECKOro OKHUCICHHSA: pabotsr A.H. baxa, B.A.
[amnamuuaa, O. Bap6ypra, B.A. Durensrapara. PasHooGpasue (epMEHTOB OHOIOTHYECKOIO
okuciaeHus. CHCTeMBbl MUKPOCOMAIBHOIO OKHCIICHHUS B KieTke. [{uroxpom P-450 u ero poin B
JCTOKCHKAIMK KcenobnoTukoB. CynepoKCHUIIUCMyTasd, KaTajla3a U UX poJib B 3alIMTE Opra-
HH3Ma OT aKTUBHBIX opm kucnopozaa. ConpsikeHue OKUCIEHHS ¢ GocOpHInpOBaHUEM. Cy0-
cTpatHoe docdopuaapoBanre U (ochOPHINPOBAHHE HA YPOBHE JJIEKTPOHHO-TPAHCIIOPTHOM
neru. [ToHsTHE O compsiraromeit MemOpane MuToxoHApuit. Ctpoenue npoToHHOH AT®a3ml u
BEpOATHBIE MEXaHU3MBI cuHTe3a AT®.

Tema 13. T'opmonst u ux ponsv 6 o6mene eeujecme (8 uacos)
Knaccudukaiius ropmoHoB. CTeporHbIE TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEPOH, ICTPaaHOI,
3KJIH30H. MexaHu3M JelCTBHS CTEPOUIHBIX FOpMOHOB. [lenTraHbie TOpMOHEBL. XapakTepUCTHKA
MHCYJIMHA, TOPMOHA POCTa, TAPEOTPOIMHA, IaCTPUHA, Ba30NIpecCHHa. MeXaHu3M JEUCTBUSL
HENTEIHEIX TOPMOHOB (Ha IIpUMepe IIIoKareHa u HHCyIuHa).CaxapHblii 1UabeT U ero BUABL
ITpoune ropMoHHI (aApEHANNH, AyKCHH, THOGEPEIUTHHEL, TUTOKMHAHBI, IPOCTarIaHIdHbI), UX
CTPYKTypa U MEXaHU3M JeicTBHsA. Pummsunr-gpakropsl ropmoHoB. HeiiporopmMoHs! (3H10pbuHbI
u 3ukedanunnl). [IpuMeHeHHE TOPMOHOB B MEJUILIMHE U CEINBCKOM XO3SHCTBE.

Jlabopamopubsie pabomsi

1.KauecTBeHHbIC peaKkIIMK Ha HHCYJIHH.
2.Peaknus agpeHaTuHa ¢ XJIOPHBIM JKEJIEC30M.
3.Peakuus aapeHaqdHa ¢ H010M.

Tema 14. Bzaumocenswv u pezyiauus oomena sewecme. Ipobaemor buoxumuyeckou
IKonozuu (4 waca)

OO11mue npeacTaBiIeHUs O B3aMMOCBSI3H OOMEHa BeIIEeCTB B Kierke. [IoHATHE O KIIIOYEBBIX
MetabonuTtax (MHPOBUHOrpagHas KUCIOTa, KodhepMeHT-A u Ip.). B3auMocBsa3p GEIKOBOrO H
HYKJICHHOBOTO OOMEHA, 3HAYEHHE PETYISTOPHEIX OelKOB. B3auMOCBA3b yIIeBOJHOIO H OeKo-
Boro obMmena. Pons muposuHOrpamHoi kuciotel u nukina KpeGca B 3T0#f B3amMocBs3H. B3au-
MOCBSI3b OOME€Ha YIJIEBOJOB H JIMIHIOB, POJb AllETHIKO3H3UMA-A B 3TOM IIpoLEcce. Y POBHH
perysiuu oOMEHa BEIeCTB: KIETOYHBINA, OPraHN3MEHHBIM U MOMYJISIUOHHBIH. TpancKkpHmiu-
OHHBIH (ONEPOHHBIH) YpoBeHb peryinaiui. OCHOBHbBIE MEXAHH3MBI PETYJISIUN 0OMEHa BEHIECTB
B KineTke. OpraHu3MeHHbIH YpOBEHb peryisiud. [ OpMOHaIbHAS peryislus oOMEHa BEUIECTB.
KackagHplit MEXaHH3M PeryNsiiii ¢ y4acTHEM T'OPMOHOB M BTOPHYHBIX NocpenHukoB. Ilomys-
IIUOHHBIA YPOBEHb pEryJiillUd. AHTHOMOTHKH MHUKPOOOB, GUTOHLHUIBI PACTEHUH, TEIEPrOHBI
KUBOTHBIX U MX BJIHMSHHE Ha IPOIECCHl XU3HENESTENIBHOCTH. JKOJIOro-OMOXMMHYECKHE B3aM-
MOJEHCTBHS C y4acTHEM pa3JIMYHBIX IPYII OPraHU3MOB: MHKPOOPraHU3MOB, IPHOOB, BHICHIHX
pacTeHui, XUBOTHBIX. TOKCHHBI pacTeHuit. [TummeBsie qeTeppeHTsl U aHTH(GUIAHThL. [InmeBsle
aTTPAaKTAHTHL U CTUMYJISTOPHL. XEMOPEryJIsaTOphl, BO3JACHCTBYIOLINE HA MO3BOHOYHBIX JKHBOT-
HBIX. HakomnieHue ¥ Ucnonp30BaHKue XUBOTHBIMH BTOPUYHBIX METa0OJIMTOB pacTeHHH. AHTPO-
IIOreHHbIe OHOAKTHBHBIC BELIECTBA M IPOOJEMBbI XHMHYECKOTO 3arpsi3HeHHs Ouocdepbl. DKo-
JIOTUYECKH O€30IIacHBIE CIOCOOBI BO3IEWCTBHSA HA PAa3IMYHBIC BHIBI KMBOTHBIX, PACTCHHH H
MUKPOOPIaHU3MOB.

Tema 15. Xumuueckuii 31emenm (3 waca)
Crpoenue u coctas aroma. COCTaBIIEHHE JIEKTPOHHBIX U 3JIEKTPOHHO-TpaduyecKux GopMy
aTOMOB XMMHUUYECKHX 3JIEMEHTOB. BalleHTHOCTh U CTENEHb OKUCIIEHUS XUMHYCCKHX 3JIEMEHTOB.



HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH. CpaBHPITeJII)HaSI XapaKTCpUCTHKA XUMHYECKHUX 2JJIEMEHTOB II0 HX
IIOJIOXKCHHUIO B HOp}IJIKOBOﬁ CHCTEME XUMHYCCKHUX 3JIEMEHTOB B CTPOCHHUIO aTOMa.

Tema 16. Bewecmeo (9 uacos)

[ocTosiHHas ABorajapo. Beruucnenne CTPYKTYPHBIX €IMHHMI B ONPEICIEHHOM KONHUYECTBE,
Macce wid o6béMe BemecTBa. YpaBHenne Menneneesa-Knaiinepona. CrnocoOs! BbIpaXEHHSA
KOHIIGHTPALHH PAacTBOPOB (MAccoBasi, MOJApHas) [IpaBHiO CMEIIEHHs PacTBOPOB, («IIpaBHIIO
Kpectay). Kpucramnoruaparsl.

Tema 17. Xumuueckue peaxyuu (12 uacoe)

[eHeTHuecKass CBA3b MEXAY KJIacCaMW HEOPTraHWMYECKMX H OPraHMYeCKHX BELICCTB.
TepMoxuMHIUecKre ypaBHeHHs peakuuii. Termoroi addexrt peakuuy. 3akoH 'ecca. DHTATBIMS
peakumii. CKOpPOCTh XUMHYECKOH peakiu. XuMHYecKoe paBHoBecHe. KoHCTaHTa paBHOBECHS.
Peaxiuu B pacTBopax 3jekTpoautoB. [ uaponus coneil, pH pactsopos.

Tema 18. Iosnanue u npumenenue sewgecme (10 wacos)
Brluncienne Macchl WM 00BEMa IPOJAYKTa PEaKiMKk [0 H3BECTHOH Macce MIH O0BEMY
HCXOASIIETO BEIECTBA, COACPIKAIIETO IPUMECH.
Beruucnenue maccel (00bEMa) KOMIOHEHTOB CMECH BEILECTB IOJHOCTBIO MM YaCTUYHO
B3aMMOJICUCTBYIOIIHE € pEareHTOM. DJEKTPONM3 pacliaBOB M PacTBOPOB  COJCH.
CrepeoMeTpUUYECKUE CXEMBI PEaKIUil U PacyEThl IO HUM.

Tema 19. IIpoexmnan paboma
[pennaraercs st npoeKTHON paboTH! CleAyIOUHe TeMBI (IIPHMEPHBIE):
1. KauecTBeHHBIEC peakIlid Ha AMHHOKHCIIOTHI U O€JIKH.

2. Ipurorosienne pactBopa Oelka (suuHOro asOyMuHa). PasneneHue 6eIKOB KypUHOTO sidlia

10 UX pacTBOpUMOCTH. JleHaTyparus OekoB (oOparumas ¥ HeoOpaTHMasi).

3. CpaBHHUTEIbHBIH aHATH3 NPOAYKTOB KHUCJIOTHOTO M (EPMEHTATUBHOIO THAPOJIHM3A - U

NOJINCAaxapy/J0B (Ha IpUMepe caxapo3bl U Kpaxmaa).
4. CoemududHoCTh ASHCTBUS (EPMEHTOB (aMHJIa3a).
5. Bimsinve Ha aKTHBHOCTH (PEpPMEHTOB TeMIeparypbl, pH, akTuBaTOpOB ¥ HHTHOHUTOPOB.
6. Boizenenue puOOHYKIIEOMPOTEHHOB U3 APOXIKEH.
7.KagecTBEeHHOE Onpeesenne IPOAYKTOB TUpoIn3a puOOHyKICONIPOTEHHOB.

8. BelgeneHue riMKoreHa M3 IMe4eHH XHUBOTHBIX. CONOCTaBIICHHE CTPYKTYPBI T'JIUKOT'CHA U

KpaxMaja.

9. Pazgenenue yrieBogoB METOIOM TOHKOCIONHOMN XpoMaTorpadpuu.

10. I'maponus )xupoB Mo IeHCTBUEM JTHITA3HL.

11. BausiHue jxeuy Ha aKTHBHOCTD JIAIIA3bI.

12. KauecTBeHHbIE pEaKI[iK HA TOPMOHBI.

13. buorennas xiaccudukamys XHMHYECKHUX IEMEHTOB.
Bbuonoruyecku akTUBHBIC BellecTBA. BUTaMHHEL
buonornyecku aktuBHBIE 100aBKH: TIpodaHaIlUs HITH ITOJIb3a?
buonorundeckas ponb BUTaMUHOB.

14. Buramun C u ero 3naueHue.

15. HckyccTBEeHHBIE SKHPBI — YTpo3a 3J0POBBIO.

16. Vcnonb3oBaHue IpO3OKeH B MUIIEBOM TPOMBIILIIEHHOCTH.

17. UccnenoBanue GpU3NKO-XUMHUESCKHX CBOMCTB MOJIOKA Pa3HBIX POU3BOAUTENIEH,

HMEIONINX 3KOJIOTHYECKUH cepTuduKar.

18. Mox B npoaykTax mUTaHHUs U BIUSHHE €r0 Ha OPTaHU3M YeJIOBeKa.
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Hassanue pa3je/ioB H TeM

KoauuecTBO
q4aC0B

Jdara

Teop | Ilpax
Hsl THKA

10 xaacce

Tema 1

Pacyets! o
XMUMHUYECKUM
dopmynam (10u)

1-2. OcHOBHLIE TIIOHSITHS M 33aKOHBI
XUMHUH.

2

7.09

3. Macconast nonst. BeruncieHue
MACCOBOH OJIM XUMHUYECKOI'0 3JIEMEHTA
B COEIUHEHUM.

14.09

4. BeiBoA XUMHUYECKOH (OPMYJIBI
BELIECTBA [10 MAaCCOBBLIM JOJISIM
3JIEMEHTOB.

14.09

5-6. OTHOCHTENbHAS TUIOTHOCTH Fa30B.
YcraHnoBlieHHE TTPOCTEHIei hopMyIIbl
BEIIECTBA 10 MACCOBBIM JIOJISIM
3NIEMEHTOB.

21.09

7-8. BeiBom ¢opmynsl BemecTBa IO
OTHOCHUTEJIBHOM IIJIOTHOCTH TIa3oB U
Macce (00beMy MM KOJHYECTBY)
IPOAYKTOB CTOPaHUS.

28.09

9-10. Pemenue 3amaunii EI'D

5.11

Tema 2

Brruncnenus mno
YpaBHEHUSM
XAMHYECKHX
peakuuii (24q)

11-12. Beruuciienne Macchl (KOJIHYECTBA,
o0BeMa) BelllecTBa IO HU3BECTHOM Macce
(xomuuecTBY, O00BEMY) OJHOrO U3
BCTYNHBIIIAX B pEaKIuIo WU
IIOJTyYHBIIUXCS BEIECTB.

12.11

13-14. Tennogoii 3¢ dexT peakuuu.
PacyeTs! 1o TepMOXMMUYECKHM
YPaBHEHMSIM.

19.10

15-16. Beruucnenue macchl (KOJTHYECTBRA,
0o0BpeMa) IpoyKTa peaKuu, ECIIH OJHO
U3 UCXOJHBIX BEIIECTB JaHO B H30BITKE.

26.11

17-18. Xumuueckue cBoiCTBa
YTJIEBOAOPOOOB M CIOCOOBI HX
MOJTyYEHHSL.

9.11

19-20. CxeMsbI IpeBpallieHHH,
OTpaXkarollye FreHETUYECKYIO CBSI3b
MEXAY YIIEBOOPOAAMH.

16.11

21-22. Beiuncnenne maccel (00beMa)
IIPOAYKTa PEaKI[UH 110 U3BECTHOM Macce
(00BEMY) UCXOTHOTO BELECTRA,
COJIEpIKaIIIEr0 OMPEENICHHYIO MacCOBYIO
JIOJII0 IPUMECEH.

23.11

23-24. BeIuuCIEeHAE MacCOBOM WU
00BEeMHOU JJOJH BBIXOJA MPOIYKTa
peaKUU OT TEOPETHUYECKH BO3ZMOXKHOIO.

30.11

25-26. BrruncieHue npoueHTHOTO
COCTaBa CMECH BEUIECTB, BCTYNMBIIUX B

7.12




PEAKIIHIO.

27-28. CxeMbl IPEBPALLCHHH,
OTpaKaoLIHe TeHeTUYECKYIO CBA3b
MEXIy K1acCaMu OpraHHYCCKUX
COCIUHEHUH.

14.12

29-30. CocTaBJeHHE CXeM MPEBPAILECHHH,
OTpaXXalOIIUX FEHETHYECKYIO CBA3b
MEXIY KlTacCaM¥ OpraHMYeCKHX
COeTMHEHUIH.

28.12

31-32. Pemenue skcriepuMEHTaAIbHBIX
3ajau.

11.01

33-34. Pemenyie KOMOMHUPOBAHHBIX
3a/au.

18.01

Tema 3

XuMHYEeCKUH
SKCIEPUMEHT U
nubpoBkie 1a-
Ooparopuu (4u4)

35-36. Lludpossie gaTunxu. OOmue
XapaKTEPUCTHKH.

25.01

37. JIP Nel. Ilpuembl paboTnl B
XHMH4ecKo# JadopaTopHu.

1.02

38. JIP Ne2. Hudposas JabopaTopust
10 XUMHH.

1.02

Tema 4

Beenenue B
ouoxuMuo (24)

39-40. buoxumus. Ucropus pa3BuTHs
onoxuMuu. Meroasl OMOXHMHYECKUX
HCCIICIOBaHNH.

8.02

Tema 5

XUMHYECKHH COCTaB
OpraHu3MOB U
ollee NoHATHE 00
o0OMeHe BelecTB U
SHEPrUHU B XKUBOU
npupoe (44)

41. BuoreHssle >NIeEMEHTEL
buoreoxuMuueckuif KpyroBopot
BEIIECTB B IPUPOJIE.

15.02

42. bruoJoruuecKy akTuBHBIE
COEJTUHEHU S, UX POJIb B XKU3HU YEIOBEKa,
XXMBOTHBIX U PaCTCHMIA.

15.02

43. TlonsaTtue o necTuiMAax U UX BUIAX.

22.02

44, JIP Ne3. KauecTBeHHBIH aHaIM3
OPraHHYeCKHX COeIUHEeHHI

22.02

Tema 6

benkn. Pacnag u

onocunTes OEIKOB
(89)

45. CtpoeHue U cTpyKTypa OEIKOB.

1.03

46. CpoiicTBa 6enkoB. @YHKIMOHATIBHAS
Knaccuukanus 6eNKoB.

1.03

47-48. Pacnian 6eIKoB.

[\

15.03

49-50. BuocuuTes 6E€IKOB.

22.03

51. JIP Ne4. Biimsinue TeMnepartypbl Ha
CBOMCTBA 0eJKOB.

5.04

52. JIP NeS. Bnusinue uzmenenus pH
Ha cBoiicTBa OeskoB. [[BeTHBIC
peaKiuu Ha OeJIKH.

5.04

Tema 7

®epmeHTHI (64)

53-54. CtpoeHue u cBoificTBa (PepMEHTOB.
Mexanusm nefictBus GEpMEHTOB.

12.04

55-56. IlpoMbIIUIeHHOE TIOJTYYEHHE H
[IPaKTUYECKOE UCIIOTB30BAHUE
dbepMeHTOB.

19.04

57. JIP Ne6. TepMoaabHILHOCTH
¢pepmenToB.

26.04

58. JIP Ne7. BiinsiHue aKTHBATOPOB H
HHTHOHTOPOB HA padoTy hepMEHTOB

26.04




3.05

Tema 8 | Buramusnl u 59-60. Buramunsl. UcTOpHS OTKPBITHS.
HEKOTOpBIE IPYTHE Knaccudukauus.
GHOIOTHYECKH 61-62. PasnooOpasuie GHONTOTHYECKH 10.05
aKTUBHbIE AKTHBHBIX COEIVHCHUM.
COEAVHEHUS 63. JIP Ne8. KauecTBeHHasi peakilHs Ha 17.05
(69) BHTAMUH A.
64. JIP Ne9. KonuyecTBenuoe 17.05
onpeneieHue BUTaMuHa P B uae.
Tema 9 | HyxieuHosbie 65-66. Cocras, crpoenue, QyHKIUH 24.05
KUCJIOTHI U X OOMEH | HYyKJIEeMHOBBIX KucioT. buocuntes JIHK
(49) u PHK.
67. I'eHeTHYECKAS HHXXCHEPHSL. 31.05
MogexynsipHasi 6HOTEXHOJIOTHS.
68. JIP Ne10. Boigenenue 31.05
HYKJICONPOTEHHOB M3 APOAKEI.
11 kaace
Tema 10 | YrneBoas! v UX 1. Knaccudukanus yrineBonos. OyHKIMH 5.09
o6MeH (54) YIJIEBOJOB.
2. Obmen yraeBogos. [lytu pacnana 5.09
HOJIMCAXApUIOB.
3. BrocuHTeE3 yrIIeBOOB. 12.09
4. JIP Nel. IiBeTHBIe peaKiiuu Ha 12.09
Kpaxma.
5. JIP Ne2. KauecTBeHHbIE PEaKIHIO HA 19.09
MOHO- H IHCaXapHABIL
Tema 11 | JIunuzel u ux o6MeH | 6. XapaxTepuCcTHKA U KIacCH(pHUKalus 19.09
(59) mumunoB. CTpykTypa # GyHKIMH
munuoB. Pacnian xxupos.
7. Mexann3M OHOCHHTE3a BBICIIIUX 26.09
XKUPHBIX KUCTTOT. brnocunres
TpuriunepuaoB. Hapyienus B obMeHe
KHIPOB.
8. Bocku. Cteponasl. ®ochomunuysl. 26.09
9. JIP Ne3. OnpeneneHue TeMnepaTypbl 3.10
IJIABJICHHUS W 3aTBepIeBAHNS JKHPOB.
10. JIP Ned. IMyIrupoBaHue JKHPOB. 3.10
Tema 12 | buonoruueckoe 11-12. Crpoenue npotornoit AT®a3s! n 10.10
OKMCIICHHE U CHHTE3 | BEPOSTHBIE MEXaHHU3MBI CHHTe3a ATO.
ATO (2u)
Tema 13 | I'opMons! 1 ux poib | 13-14. CrepougHble TOPMOHBL 17.10
5 OOMeHe BellecTB Mexanusm IeficTBUS CTEPOUIHBIX
(84) TOPMOHOB .
15-16. IlentuaHple ropMOHBL. MexaHU3M 24.10

JNEeHCTBHSA NENTHIHBIX TOPMOHOB.
CaxapHslit 11abeT u €ro BHJIBL

17-18. IIpouue ropmMoHEL, X CTPYKTypa

7.11




u MexanusM naeiicteus. [[puMeHeHue
TOPMOHOB B MEIUIIMHE H CEITHCKOM
X034HCTBE.

19. JIP NeS. KauecTBeHHbIE PEaKIIHH
HA MHCYJIMH.

14.11

20. JIP Ne6. Peaknus agpenajuHa ¢
XJIOPHBIM KeJIe30M H iHo10M.

14.11

Tema 14

BzaumMocssa3b 1
perymsinus ooOMeHa
BEIIECTB.
[TpoGnembl
CHOXUMHUYECKOH
3KosIoruu (44)

21-22. O6mue npeacTaBiIcHus O
B3aMMOCBSI3M OOMEHAa BEILECTB B KIECTKE.

21.11

23-24. IIpobeMbl XUMHYECKOTO
3arpsi3HeHUs OHocdepsl. IKONIOTHUECKH
Oes3omacHbIe cIIOCOOBI BO3ACHCTBHS HA
’KMBBIE OPTaHU3MBI.

28.11

Tema 15

XuMU4yecKuk
37eMeHT (34)

25-26. CtpocHMe M COCTaB aroma.
BameHTHOCTE W CTENEHb OKHUCICHHS
XHMHUYECKHX 3IIEMEHTOB.
[lepuoarueckuii 3aKOH.

5.12

27. CocraBneHUe 3NEKTPOHHBIX H
NMEKTPOHHO-TpadpuIecKuX GopMyI
aTOMOB XMMUYECKHX 3JIEMEHTOB.

12.12

Tema 16

BemectBo (94)

28-29. IlocTosunas ABoraapo.
BerunciieHle CTPYKTYPHBIX €IUHHUIL B
onpeaenéHHOM KOJIMYECTBE, Macce WK
00BEME BellleCTBA.

19.12

30-31. Yparuenue Menzeneena-
Kunaitnepona. Kpucramornaparsl.

26.12

32-33. CriocoObl BeIpaXxeHuUs
KOHLIEHTPAIMH PacTBOPOB (MaccoBasl,
MOJISIpHAS)

9.01

34. IIpaBuio cMelIeHUs pacTBOPOB,
(«1IpaBHIIO KpecTay).

16.01

35. JIP Ne7. IlepechimeHHbIe
pacTBOpbI

23.01

36. JIP Ne8. Onpenenenue
KOHIEHTPALHH COJISHOM KHCIOThI
KOHIYKTOMETPHYeCKHM THTPOBAHHEM

23.01

Tema 17

XuMHueckue
peakuuu (124)

37-38. I'eneTnyeckas CBA3b MEKIY
KJIaCCaMH HEOPraHWYECKUX H
OpPraHUYECKHUX BEIIECTB.

30.01

39. TepMOXUMHYECKHE YPABHCHHS
peakuui. Ternosoii s ekt peakumm.

6.02

40. JIP Ne9. OnpeneneHue Tem0Boro
3¢pdexTa pacTBOpEeHHs BelECTB B
BOJE

6.02

41. CxopocTbh XMMHYECKOH peaKIiyy.
XHMMHYECKOE PaBHOBECHE.

13.02

42. JIP Nel0. JxcnepuMeHTAILHOE
onpeaeleHHe CKOPOCTH XUMHYECKOH
peaKiuu.

13.02




43. Peakuuu B pacTBOpax 3JI€KTPOIUTOB.

20.02

44. JIP Nell. Onpenesienne 20.02
3J1eKTPONPOBOAHOCTH CHJIBHBIX H
€J1a0bIX 3JIEKTPOJIHTOB.
45-46. 'moposus coneit, pH pacTBopoB. 27.02
47. JIP Nel2. Onpenenenne pH 6.03
pPacTBOPOB coJieil
48. JIP Nel3. Biusinue TeMiepaTypbl 6.03
Ha cTeleHb IHAPOJIM3a alleTaTa
HATpHS
Tema 18 | [lo3naHue u 49-50. Briuncrienue maccel HiM 00bEMa 13.03
[IPUMEHECHHE NpOJYKTa peaKkluy MO U3BECTHOH Macce
BerecTB (104) WK 00BEMY UCXOJSIIETO BEIECTRA,
COJIEpIKaIero NPUMECH.
51-52. Beraucnenue Macchl (00bEMa) 20.03
KOMIIOHEHTOB CMECH BELIECTB
HOJIHOCTBIO WJIH YaCTUIHO
B3aUMO/ICHCTBYIOIIHE C PEareHTOM.
53-54. DnexTponu3 paciiaBoB U 3.04
pacTBOPOB COJIEH.
55-56. CrepeoMeTpUUECKHE CXEMBI 10.04
peaxnuii ¥ pac4€ThI IO HUM.
57-58. Pemenue 3ananuit EI'D 17.04
Tema 19 | IlpoekTHas pabota 59-64. Dramnbl UcclieI0BaHUS. 24.04
(109) [MoaroroBka MPOEKTHHIX PaboT. 4.05,
15.05
65-68. 3amuTa MpOEKTHHIX padboT 22.05

29.05




