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IlosicHuTeILHAS 3aMUCKA

Llenesaa ayoumopusn
VYaammecss 16-18 ner o06meoOpa3oBaTebHBIX IIKOJ, B KOTOPBIX 00OpyaoBaHbl «Toukn
Pocray.

Llenv npozpammur

O3HaKOMHTH yJamuxcsi ¢ OMOXUMHUEH KaK HayKO# SKCIIepUMEHTaIbHOH, coueTaromei B cede
OpraHMYECKyI0 XUMHIO U Ouojoruto. Taxke NaHHBIA Kypc MOMOXKET CPOPMHUPOBATH HABBIKU
CaMOCTOSITENIbHOM paboThl ¢ U(POBBIMU JTaTYMKAMM, MPOBEACHUS U3MEpPEHHH U 00paboTKH
MOJIyYEHHBIX U3MEpEeHUN. Pa3BUTh MO3HaBaTEIbHBIN UHTEPEC U METAIIPEIMETHbIE KOMIIETEHIIUN
oOyuarouuxcs 4epe3 MpakTUUECKYI0 JeSTeIbHOCTh; PacliupUTh, YIIIyOUTh U 0000IINUTE 3HAHUS
O CTPOEHHMH, CBOMCTBAX U PYHKUUAX OMOMOJIEKY; c(pOPMUPOBATh YCTOWUYUBBIA UHTEPEC K IIPO-
(beccOHaTBbHOM e TENIbHOCTH B 00JIACTH €CTECTBEHHBIX HaYK.

Cpoku peanusayuu

[Iporpamma paccuntana Ha 1 rox oOyuenus. [lepruoaguuHOCTb 3aHATHIA: 2 yaca B HEJIENIO

JlanHasi mporpaMMa cocTaBjieHa MO y4e€OHBIM MOCOOMSIM C MOAPOOHBIMU HHCTPYKLIUSIMH U
HEO0OXO0IMMBIM TEOPETUYECKIM MAaTEPHAIIOM.

[Ipu peanuzanuu JaHHON MpoTrpamMMbl OyAeT 3aJaeicTBOBaHO oOopynoBaHue 1eHTpa «Touka
pocTay.

Dopmbl U MemoOobl 0OyUeHUs:
YauTens pacnpeenseT yJyamuxcs B yaeOHYIO TPYIITY TIOCTOSTHHOTO COCTaBa.

I[InanupyeMble pe3yabTaTbl OCBOGHHSI € ONHCAHMEM YHHMBEPCAJbHBIX Y4eOHBIX
AefCTBUI, JOCTUTAaeMbIX 00Y4Ya0 UMM CS

Jluunocmmuewle pezyromameot:
Obyuarowuiicss NOIY4Um 803MONCHOCMb OISt PopMuUposanus credyrouux uyHocmuolx YVJI:
- OIpeielIeHe MOTUBAIIMY U3YUYeHHUs YUeOHOr0 MaTepuana;
- OLIEHUBAHUE YCBAaUBAEMOr0 Y4eOHOTO MaTepuaa, UCXOAsl U3 COLUAIBHBIX U JIMYHO CTHBIX
IICHHOCTEH;
- MIOBBIIIEHNE CBOETO 00PAa30BATEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
UCTOPUYECKUX COOBITHI, CBA3AHHBIX C UCTOPUEH Pa3BUTHS XUMUHU U OOIIECTBA;
- 3HAHHE MPABUJI NTOBEJACHUS B UPE3BbIYAIHBIX CUTYaLIUAX;
- OLIEHUBAHUE COLUAIBHON 3HAYMMOCTH NMPO(eccuid, CBA3aHHBIX C XUMHUCH;
- BJIaJIcHUE MpaBUIaMH 0€30MacHOTO OOpaIeHUs] C XUMUYECKUMH BEIIECTBAMU U 000pYy-
JOBaHHEM, IPOSBICHUE SKOJIOTMUECKON KYIbTYpPHI.

Memanpeomemnuie pe3ynvmamo:

Pezynamuenoie
Obyyarowuiics NOIYYUM 803MOACHOCIY OJisl POPMUPOBAHUS CLEOYIOUWUX PESYIAMUBHBIX
yvi
- LIeJIeTI0JIaraHue, BKIII0Yast MOCTAaHOBKY HOBBIX 1ieJiel, mpeoOpa3oBaHue MPakTUUECKON 3a7auul B
MO03HABATEIbHYIO, CAMOCTOSITEIbHBIM aHAIN3 YCIOBUIN JOCTHKEHHUS 1Ie]TH Ha OCHOBE yu&Ta
BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBHSI B HOBOM YUeOHOM MaTepuale;
- IJTAHUPOBAHUE MTyTH JTOCTHKEHUS 1IeJIeH;
- yCTaHaBJIMBAHUE LIEJIEBBIX IPUOPUTETOB, BBICICHNE AIbTEPHATUBHBIX CIIOCOOOB JIOCTHKEHUS
s ¥ BBIOOp Hanboee 3¢ peKTUBHOIO Crocooa;
- YMEHHE CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATh UM;



- YMEHHUE IPUHUMATH PELICHUs B IPOOIEMHON CUTYaIUH;

- IOCTaHOBKA yueOHOH 3a/1a4M, COCTaBJICHHE IIJIaHA U MTOCIIEA0BATEILHOCTH JCHCTBUM;

- OpraHu3anus pabo4ero MecTa Mpyu BHIMOJIHEHUH XUMHUECKOTO SKCIIEPUMEHTA;

- IIPOrHO3UPOBAHUE PE3yiIbTaTa YCBOCHUS, OLICHUBAHUE YCBOCHHOIO MaTepuasa, OLleHKa Ka-
4YeCcTBa M YPOBHS YCBOGHUS, KOPPEKIIHS B IJIaH U CIIOCO0 NeMCTBUS IPU HEOOXOMMOCTH.

Ilo3nasamenshole
Obyuarowuiics noayuum 803MOANCHOCHb 051 (POPMUPOBAHUS CLEOVIOUWUX NOZHABAMETbHBIX
Yvi:
- IOVICK U BBIJENICHHE WH(POPMALINH;
- aHaJU3 yCJIOBUM U TpeOoBaHMIl 3a/1a4H, BBIOOP, CONIOCTaBIEHHE U 0OOCHOBaHKE COCO0a
peleHus 3a/1a9u;
- BEI00OD Hanbosee 3 PEKTUBHBIX CIOCOOOB PEIICHUS 33/1a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;
- BBIIBMKEHHE U 000CHOBAaHKE TUIIOTE3bI, BEIOOP criocoba e€ MpoBEpKH;
- CaMOCTOSITEIIPHOE CO3aHUE alITOPUTMA JISITETLHOCTH MIPH PEIICHUH TPOOIIEM TBOPUYECKOTO H
MTOMICKOBOTO XapakTepa;
- YMEHUS XapaKTepPH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOHCTBAM;
- OIIMCBIBAaHHE CBOWCTB TBEPABIX, KUAKHX, Ta3000pa3HBIX BEUIECTB, BBICICHUE UX CYIIE-
CTBEHHBIX TIPU3HAKOB;
- n300pa’keHne coCcTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX (POPMYIT U CYIIIHOCTH
XAMHYECKUX PEAKIHH ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA,
-IpoBeCHNE HAOIIOICHUI 1 ONTUCaHKe TPU3HAKOB U YCIIOBUN T€UEHUSI XMMHUYECKUX PEaKIIH,
BBITIOJTHEHUE XHMHUYECKOTO IKCTIEPUMEHTA, BEIBOJIHI HA OCHOBE aHAJIM3a HAOIIOICHUN 32
AKCTIEPUMEHTOM, PElICHHE 3a/1a4, MOJTyIeHNEe XUMUIECKOH HH(DOPMAITIH U3 PA3TUIHBIX
HCTOYHUKOB;
- YMEHHUE OPraHU30BbIBATh UCCIIEIOBAHUE C 1IEIBI0 IPOBEPKU THIIOTES;
- YMEHHE JIeJ1aTh YMO3aK/IIOUeHHs! (MHAYKTUBHOE U 110 aHAJIOTHUHN) U BBIBOJBI;
- yMeHHUe 0ObEKTUBHO OLICHUBATh MH(OPMAIIMIO O BELIECTBAX U XUMUYECKUX MTPOLIECCAX,
KPUTHUYECKH OTHOCUTBCA K IICEBIOHAYYHOM MHPOPMALIUH.

Kommynuxamuenuvie
Obyyarowuiics NOIYUUM 803MOACHOCHb OJisL POPMUPOBAHUS CLEOYVIOUUX KOMMYHUKAMUBHBLX
Yvi:
- II0JIHO€ ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIIEN B COOTBETCTBUH C 3a/la4aMU U YCIOBUAMU
KOMMYHHKAIIUH;
- aJICKBaTHOE UCII0JIb30BaHUE PEUYEBBIX CPEACTB ISl AUCKYCCUU M apryMEHTALUU CBOEH
MO3UILIMH, YMEHHE NIPEACTaBIISITh KOHKPETHOE COJIEP)KaHUE C COOOLIEHNEM €ro B TUCbMEHHOH U
ycTHOM (opme, onpeneneHne cnoco0oB B3aUMOAEHCTBHS, COTPYITHUYECTBO B IOUCKE U cOOpe
nHpopMaIuu;
- OIpezieTIeHHe CIIOCOO0B B3aUMO/ICHCTBUSA, COTPYIHUUECTBO B IOUCKE U cOOpe HHPOpMAIHH,
y4JacTue B AUajore, INIaHUPOBAaHUE OOIIUX CIOCOOOB paboThI, MPOSBIECHUE YBAXKHUTEILHOIO
OTHOILIEHMS K JPYTUM 00ydaeMbIM;
- OIIMCAaHUE COJIePKaHMsI BBITIOIHAEMBIX JI€HCTBUI C LIEIbI0O OPUEHTHUPOBKH MTPEIMETHO -
IIPAKTUYECKOH JeATEIIbHOCTH;
- YMEHUS YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3IMYHBIX MTO3UINH B
COTPYIHUYECTBE;
- opmynHpoBaTh COOCTBEHHOE MHEHHUE U TIO3UIIUIO, apT'yMEHTHPOBATh U KOOPIUHUPOBATH €€ ¢
MO3UIMSAMU MAPTHEPOB B COTPYAHUYECTBE NMPH BBIPAOOTKE OOILEro peeHus: B COBMECTHOM
JeATeIbHOCTH;
- OCYILIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHNYECTBE HEOOXOIUMYIO B3a-
MMOTIOMOIIIb;
- IJTAHUPOBATH 001IME CIIOCOOBI PabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKIIUIO, OIIEHKY
neicTBUM mapTHEPa, yMETh YOeX1aTh;
- HCTIOJIb30BATh a/I€KBATHBIE SI3BIKOBHIE CPEJICTBA [Vl OTOOpa’KEHHsI CBOMX UYBCTB, MBICIICH,
MOTHBOB M MOTPeOHOCTEH; 0TOOpakaTh B peun (onrcaHue, 00bsICHEHNE) COIepiKaHue



COBEpILAEMBIX JCHCTBUH KaK B JOpME TPOMKOM COIMATM3UPOBAHHOM peun, Tak U B popme
BHYTPECHHEU peuu;

- pa3BUBaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Ys CPEICTBA YCTHOM U IIUCbMEHHOU
KOMMYHHKAIMH [IPH PaboTe C TEKCTaMU y4eOHHKA M JIOTIOJHUTEIHHOM TUTEPATypOH,
CTIPAaBOYHBIMHU TAOJIMIIAMH, TIPOSIBIATH TOTOBHOCTh K YBRKEHUIO HHON TOUKH 3pEHUS TIPU
00CYyX/IEHIH Pe3yIbTaTOB BBHITIOJHEHHOW PaOOTHI.

Ilpeomemmnuie pe3yromamul
Obyuarowuiics Hayuumcs:
- IPUMEHATH OCHOBHBIE METO/Ibl I03HAHUS: HAOIIOACHNUE, U3MEPEHHE, SKCIIEPUMEHT;
- XapaKTepU30BaTh TEPMUHBI U MOHITHSL, 0OBACHATH B3aUMOCBSA3b MEXKIY HUMU;
- 000CHOBBIBATH CHCTEMY B3IJIAI0B Ha )KUBYIO IIPUPO.TY, TPUMEHSISI OMOJIOTHYECKHE TEO PUH,
YU€HUSsl, 3aKOHBI, 3aKOHOMEPHOCTH, TOHUMAaTh I'PAHULIbI UX IPUMEHUMOCTH;
- KJ1accu(UUIUpOBaTh OCHOBHBIE OMOJIOTHYECKHNE MaKPOMOJIEKYIIbL;
- ONUCBIBATh (PYHKIUU OEIKOB, HYKJIEMHOBBIX KHCIIOT, YTJIE€BOIOB U JIUIIUIOB;
- YCTaHaBJIMBATh CBS3b CTPOCHUS U (DYHKIIMI OCHOBHBIX OMOJIOTUYECKUX MAKPOMOJIEKYJI, UX
POJIb B IIpoleccax KJIETOYHOTO METab0In3Ma;
- 00BSICHATH 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMUKPOIIEMEHTOB B KIIETKE;
- IOHUMAaTh CYIIIHOCTh OMOCHHTE3a OeNIKOB, MeXaHu3Ma JAercTBus hepmeHToB, buocunTesa JJHK
u PHK, pacmana 6enkoB, bnocunTe3a u 0OMeHa yrieBoJA0B, ONOCHHTE3a 1 0OMEHA JINTHIOB,
OMOJIOTMYECKOro OKUCIIEeHNs U cuHTe3a AT®, MmexaHnu3Ma JefCcTBHUS CTEPOUIHBIX TOPMOHOB;
- pemiath 3a/1a4M Ha onpezeneHue nocienoBarenbHocTd Hykineotua0s JJHK n n”PHK (MPHK),
anTtukoa0HoB TPHK, nmocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oellka, MPUMEHS S 3HAHUS
0 peaKkIusX MaTPUYHOTO CUHTE3a, FEHETUYECKOM KO/JIe, IPUHIUIIE KOMIUIEMEHTaPHOCTH;
- JIefaTh BBIBOJBI 00 U3MEHEHUIX, KOTOpbIE IPOU30MAYT B MPOIleccax MATPUYHOTO CUHTE3a B
ciydae U3MEHEHUs MociieIoBaTeIbHOCTH HyKiIeoTu10B JJHK;
- 000CHOBBIBATh B3aUMOCBSI3b TUIACTUYECKOTO U AIHEPTETUYECKOTO 0OMEHOB; CPaBHUBATh
MIPOLIECCHI MJIACTUYECKOTO M SHEPTETUYECKOTO0 0OMEHOB, MPOUCXOAALIUX B KIETKAX KUBBIX
OpraHU3MOB;
- XapaKTepU30BaTh METO/Ibl OMOXMMHUYECKHUX HCCIIEA0BaHMIA;
- IPOBOJUTH Y4€OHO-UCCIEA0BATEIbCKYIO IEATEIbHOCTD: BBIIBUTaTh TUIIOTE3bI, TUIAHUPOBATD
paboty, oTOupaTh U IPeoOPa30BLIBATH HEOOXOAUMYI0 HH(POPMAIIHIO, TPOBOIUTH
SKCIEPUMEHTBI, HHTEPIPETUPOBATEH PE3YNbTATHI, JIEJIaTh BHIBOJIBI HA OCHOBE MOJIYYEHHBIX
Pe3yNbTaTOB;

Obyuarowuiics noay4um 603MONCHOCHb HAYUUNBCA:

- BBIIBUTATh U IPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bl O XMMUUYECKUX CBOMCTBAX BELIECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, X CIIOCOOHOCTH BCTYMATh B XUMUYECKHE PEAKIIUU, O XapaKTepe
Y IPOJYKTaX Pa3UYHbIX XUMHUUYECKUX PEaKIIHii;

- XapaKTepU30BaTh BEUIECTBA [0 COCTaBY, CTPOSHUIO M CBOMCTBAM, YCTAHABJIUBATH MPUUYNHHO-
CJIEJICTBEHHBIE CBS3U MEK/Y JaHHBIMU XapaKTepUCTUKAMHU BEIIECTBA;

- BBIIBUTATh U IPOBEPATH IKCIIEPUMEHTAILHO TUTIOTE3bI O Pe3yIbTaTaxX BO3ACHCTBUS pa3IMUHBIX
(hakTOpOB HAa U3MEHEHUE CKOPOCTU XUMUUYECKOH peaKinuu;

- HCTIOJIh30BaTh MPUOOPETEHHBIE KITFOUEBbIE KOMITETECHITMH P BBIOJHEHUH TIPOEKTOB U
y4eOHO-HMCCIIeI0BATENbCKUX 3a/1ad [0 U3YUYEHHIO CBOMCTB, CIIOCOOOB MOJIyYEHHSI U pac-
MO3HABaHUs BEILIECTB;

- 00BEKTHBHO OIICHUBATh WH(OPMAIIMIO O BEIIECTBAX U XUMHUUYECKUX MPOIIECCaXx;

- 0CO3HABaTh 3HAYEHUE TEOPETUYECKUX 3HAHUM 110 XUMHUH JJIs IPAKTUUECKOW IeATEIbHO CTU
YEJI0BEKA;

- CO3/IaBaTh MOJICNIA U CXEMBI JIJIsl pelIeHUs YUeOHBIX U TIO3HABATEIbHBIX 3a/a4; TOHUMATh
HE00X0AUMOCTh COOJIIOJICHNS MTPEANUCAaHU, TpeylaraéMbIX B MHCTPYKIHAX 110 MCIIOJIb30BAHHIO
JIEKapCTB U JIp.



Coaepikanue nporpaMMsl

Tema 1. Pacuemul no xumuueckum popmynam. (7 uacoe)

OcHOBHbIE TOHATHSA ¥ 3aKOHBI XUMHUH. BeliecTBo, XUMHUECKHI AJIEMEHT, aTOM, MOJIEKYJa.
3aKOH COXpPaHEHMs MACChl BEILIECTB, 3aKOH MOCTOSHCTBA COCTaBa, 3aKOH ABorajipo. KonnuectBo
BEI[ECTBA, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM Tra3oB. MaccoBas aossi. Beraucinenue
MaccoBOHM /I0JI XMMHYECKOTO »JJIEMEHTa B COEAMHEHHH. BpIBOI XuMHYecKOW (opMyIbl
BEILIECTBA 10 MACCOBBIM JOJISIM 3JeMeHTOB. OTHOCHUTENbHAS TIJIOTHOCTh T'a30B. Y CTAHOBIICHUE
npocreimieir  (GopMysbl BeIIecTBa MO MACCOBBIM JIOJSIM  3JIEMEHTOB C  HCIOJB30BAHUEM
aOCONIOTHOW W OTHOCHUTENBHOW IUIOTHOCTH BemiecTBa. BbwIBOA (OpMynbsl BeIiecTBa 10
OTHOCHUTEJIbHOM IJIOTHOCTH I'a30B U Macce (00beMy MM KOJIMYECTBY) MPOAYKTOB CTOPAHUS.

Tema 2. Botuucnenusa no ypasueHuam xumudeckux peaxyuit (20 yacos)

XUMHYECKUE peaklui. Y paBHEHUsI XUMUYECKHUX peakiuii. Beruncienue maccsl (KOJIMYeCTBa,
oObema) BellecTBa IO HM3BECTHOM Macce(KOJMYECTBY, OObEMY)OJHOTO W3 BCTYNHBIIHUX B
pEeaKuuI0 WM TOJYyYMBIIMXCS BewlecTB. TemnoBol 3ddekr peakuuu. TepMoxumuyeckue
ypaBHeHHUs peakiuil. PacueTs! TemoBoro 3¢dexra peakiuu no JaHHBIM O KOJIMYECTBE (Macce,
00beMy) OJHOIO W3 y4YacTBYIOIIMX B PEAKIMH BELIECTB M KOJIMYECTBY BBIAEISIOIICHCS WM
MOTJIoLIAtouIeiicss TemoThl. Bbhruncinenne macchl (kKonudecTBa, 00beMa) MPOIYKTa peakiuu,
€CJIM OJTHO M3 MCXOJHBIX BEILECTB JJaHO B M30bITKE. XMMHUYECKUE CBOMCTBA YrjeBOJOPOAOB U
crocoObl ux mnosydeHus. Cxembl MpeBpallleHui, OTPa)Kaol[ue TeHETHYECKYIO CBA3b MEXIY
YTJIEBOAOPOIAMH: OTKPBITHIE, 3aKpPBIThIE CMEIIaHHble. Brruncienne Maccel (00beMa) IpoayKTa
peakiuy Mo M3BECTHOW Macce (00bEeMy) MCXOJHOTO BEIIECTBA, COJEPIKAIIETO OIMPEACICHHYIO
MaccoBYIO JI0JII0 IpuMeced. Boruncnenne maccoBoit miau oOBEMHOM J10JIM BBIXOJA MPOAYKTA
peakuu OT TEOPETUYECKH BO3MOKHOTO. BbIUMCIEHHE MPOLIEHTHOrO COCTaBa CMECH BEIIECTB,
BCTYNIMBIIMX B peakuuto. CXeMbl NpEeBpalleHUl, OTPAXKAIOUIME I€HETHUYECKYIO CBSI3b MEXIY
KJIacCaMU OPIaHUYECKUX COEIUHEHHH (COCTaBUTh YpPaBHEHMs COOTBETCTBYIOLIMX peaKIuil)
IIpakTMKyM: COCTaBJICHHME CXEM IPEBPALlCHUM, OTPAKAIOUIUX TI'CHETHYECKYIO CBS3b MEXIY
KJIacCaMU OpPraHUYeCKUX COeUHEHUN. Perenne KoOMOMHUPOBAaHHBIX 3a/1a4.

Tema 3. Xumuueckuit 3kcnepumenm u yugposwie n1avopamopuu (5 uacos)
udposbie matunkn.O0mue xapakrepuctuku.dusznueckne 3GGEKTH, HUCMOIb3yeMble B
paboTe TaTYHKOB.

Tema 4. Beéeoenue ¢ ouoxumuio (2 uaca)

buoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEpXaHUH U mpeolpa-
30BaHUAX B MPOLIECCE JKU3HENEATEIHHOCTH COCIUHEHU, 00pa3yIoluX KUBYIO Martepuio.lcro-
pusi pazBUTHsI OMOXUMUU.POJIb OTEYECTBEHHBIX YUYEHBIX B PAa3BUTHH OMOXuMHU.B3aumMocBs3b
OMOXMMHH C MOJIEKYISIpHOUM Ouosoruei, OMopu3uKoi u OHOOpraHuveckor XuMuen.3HaueHue
OMOXMMHH JJIsl PA3BUTUS OUOJIOTUU, MEIUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO35ICTBa, TeHe-
TUKH ¥ 3KOJOTUU.MeTo bl OMOXMMHUYECKUX HCCIEOBaHUI M MX XapakTepucTuka.llcnonnp3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX U aBTOMATU3UPOBAHHBIX (PU3UKO-XUMHUYECKUX METOJIOB aHAIK3a
U1 OMOXUMUYECKHX Iiesiell. buoxuMuueckue MeToapl MOHUTOPUHTA OKPYXKAIOUIEH Cpebl.

Tema 5. Xumuueckuii cocmaeg op2anuzmos u odujee nonamue 06 oomene eeuyecme u
IHepeuu 6 Hcueoil npupooe (8 uacos)

[TonsiTHe O TNaBHBIX OMOTEHHBIX 3JeMEHTaX.Makpo- U MHUKPOIIEMEHTHI.3aKOHOMEPHOCTH
pacipoCTpaHeHHUsl DIIEMEHTOB B JKMBOW mpupoje.lloTpeOHOCTh OpraHu3MoOB B XHUMHYECKHX
aneMeHTax. buoreoxumMu4eckuii KpyroBopoT BEIIECTB B MPHPOJE — OCHOBA COXPaHEHHUs paB-
HOBecHusi 6uocdepbl.MacTabbl 0OMeHa BellecTB B KWBOUM npupoie.llnmactuueckue u sHepre-
TUYECKHE BeliecTBa.bronornueckn akTUBHBIE COCIMHEHMS, MX POJb B KU3HU UYEJIOBEKa, JKHU-
BOTHBIX U pacTeHuil.[loHsTHE 0 MecTULIMIaX U UX BUIAX.

Tema 6. Beaku. Pacnao u ouocunmes 6enkoe (9 uacoe)



Pounpb 6enKxoB B MOCTpOeHNH U PYHKIIMOHUPOBAHUU KHUBBIX cucTeM.[loHsATHE O TpOTEOME 1
IPOTEOMUKE. AMUHOKHCIIOTHBIN cocTaB OesnkoB.IIoHsATHE O MPOTEMHOT €HHBIX
aMHHOKHUCIIOTax.Croco0 CBsI3M aMUHOKHCIIOT B OenkoBoit Mostekyse.[lentuapl. I pupoansie
NEeNTU/BI (TIYTaTHOH, Ba30TPECCHH, SHKe(aTUHbI, SHAOPGUHBI U Jp.), UX GU3NOJIOTHUECKOE
3HAUEHHUE U HUCII0JIb30BAHNUE B KAUECTBE MEINLIMHCKUX ITpenapaToB. XUMHUECKUN CUHTE3
NENTHU/IOB 3aJJaHHOTO CTPOEHUS U BO3MOXKHOCTH UX puMeHeHUs. CTpyKTypa OeTKOBBIX
moutekyi.IlepBuunas crpykrypa 6enkoB.[IpHHINIBI 1 METO/IBI OTIPEICIICHUS TIEPBUYHON
CTPYKTYpHI Oenka.Bropuunas u HagBTOpryHas cTpyKTypbl OenkoB.[lonstue 06 o- u 3-
KoH(popManusax noyunentuanoi nenu (padotsr JI.ITonmura).[lapameTps! o-cupanu
noJIMNenTuAHOH nenu.CBs3b NEPBUYHON U BTOPUYHOM CTPYKTYp OEITKOBOM

Moutekysbl. Kimaccugukarys 6eKkoB Mo JIeMeHTaM BTOPHYHOW CTPYKTYpbI. JJOMEHHBINH TPUHIIHIT
CTPYKTYpHO# oprann3anuu 0enkoB.IIoHATHE O CTPYKTYPHBIX U (YHKIMOHAIBHBIX JJOMEHaX (Ha
[IpUMEPE UMMYHOTJIOOYJIMHOB U KaTAIMTUYECKU aKTUBHBIX O0enKoB). TpeTuuHas cTpyKTypa
6enkoB. TUIBI CBA3€H, 00eceunBarOIINX NOAEpKAHUE TPETUUHOU CTPYKTYpHhL. [JuHaAMUYHOCTH
TPETUUHOM CTPYKTYpbI OeiakoB.CaMoopranu3anysi TpETUHUHOM CTPYKTYpbI O€IKOBOM MOJIEKYIIbI U
poJib cerupuUeckux OeIKoB-IIanepoHoB B 3TOM mpoiecce.lIpeacka3zanue npocTpaHCTBEHHOTO
CTpOEeHUS OEIKOB UCXO0/1s U3 UX MEPBUYHON CTPYKTYphl.UeTBepTHUHAS CTPYKTYpa
6enkoB.KoHKkpeTHbIE IpUMEpBl YETBEPTUUHOM CTPYKTYpPHI O€JIKOB (reMOTrI00MH, JaKTaT-
JETHIpOoTeHas3a, karanasa u ap.).Homenknatypa u knaccuduxanus 0einxoB. DyHKIIMOHATbHAS
KJ1accuguKanus OeIKOB U XapaKTEPUCTUKA OTAEIbHBIX TPYII: CTPYKTYPHBIX, COKPATUTEIbHBIX,
3alUTHBIX, TOKCHYECKHUX, PELIETITOPHBIX U PEryIATOPHBIX. benku (MeTatioTHOHEUHBI,
TeMOTJIOOHH | JIp. ).

Pacman 6enxoB.depMeHThI, ocymiecTBsMOMUEe pacnay 6enkoB.IIpoTreacoMbl — KOMIUIEKCHI
MPOTEOJIMTUYECKUX (epMeHTOB.MaxopHble O€JKM KpOBH KaK MCTOYHUKH OHOJIOTMYECKU
aKTUBHBIX MenTuaoB.Metabonn3m aMuHOKUCIOT.KOHEUHbIE MPOIYKTHI paciaja OelnKoB U IMyTH
CBSI3bIBaHMSA aMMMaka B opranusme.llyru HoBooOpazoBaHMs aMHUHOKUCIOT.IIlepBUuHBIE U BTO-
pUYHBIE aMHHOKHUCIOTHL.3aMEHUMbIE M HE3aMEHHMMbIE aMHHOKUCIOTHI.brocunres Genxos.Ma-
TpU4Has cxeMa OHOocHHTe3a OeIKOB.AKTUBHPOBAaHME aMHHOKUCIOT (CHHTE3 aMuHoaumi-TP-
HK).Ctpoenne pubocom.CocTtaB MpOKapHOTHYECKUX M dyKapuoTH4eckux puodocom.llommpu-
00COMBL.OTanbl TpaHCIANMM (MHULMALUA, SJIOHralMs, TEepMHUHALMs) M ux perymauusa.Kox
6enkoBoro cuHTe3a.0OCoOEHHOCTH N'€HETUYECKOTO KOJJa MUTOXOHPUI U XJIOPOIIIACTOB.

Jlabopamopnutit padomul

1.Onpenenenne cpeapl paCTBOPOB AMUHOKHUCIIOT.
2.0npeneneHue N303J1EKTPUIECKON TOUKH JKEJTaTUHBI.
3.0npeneneHue TemiepaTypsl IJIaBJIEHAS AMUHOKHCIIOT.
4.BnusiHuE TeMIlepaTypbl Ha CBOMCTBA OCJIKOB.
5.Bimusinue namenenust pH Ha cBolicTBa O€IKOB.
6.1{BeTHbIE peakiuu Ha OCNKH.

Tema 7. @epmenmot (6 uacos)

PazHooOpa3ue KaTaJMTHYECKU aKTHUBHBIX MoJIeKyJs.KaTaluTHuecku akTHUBHbIE OENKH (IH3U-
Mbl), KaTamutuyecku akTtuBHble PHK (pubo3uMbl), KaTaJluTHYECKH AaKTHUBHbBIE aHTHUTEJA
(a63umbr).Katamutuueckas  ¢ynkuuss  OenkoB.Pasnuums B cBoiicTBax  ()epMEHTOB U
KaTaJn3aTopoB WMHON mpupoiel.CrienuduyuHocTh JeiicTBus (pepmeHToB.Posib OTedecTBEHHBIX
yuénbix  (M.ILIlaBnoB, A.E.Bpaynmreitn, B.A.DHremprapar u JAp.) B  pPa3BUTHH
su3umosioruu. IlonsaTne o cyOcTpaTHOM U aJIOCTEPUYECKOM LIEHTpaX B MOJIEKyJe
¢depmeHTOB.DepMEHTBI  MOHOMEpHI  (TPHUIICHH, JHM30LUM) U MYJIbTHUMEpHl (TJIyTaTHOH-
penykrasa).Ilonarue o xodepmenrax.KopepMeHTbI — MEPEeHOCUNKH BOJOPOJA U JIEKTPOHOB
(HAL, HA1®, ®AJ), u atomubix rpynn (AT, kodpepment-A, HIAD-caxapa). MHOKECTBEHHBIE
¢bopmbI (bepMeHTOB u ux (byHKIIMOHATIBHOE 3HavyeHue.M3odepmMeHTs
JaKTaTJAeTUAPOreHa3bl. 3HaUeHUE HUCCIIE0BAaHUST MHOXKECTBEHHBIX (QOpM  (QepMEHTOB Ui
MEIULUHBI, TeHETUKU, CEIeKIMH U MOHMTOpPHHra OKpY)Karoule cpeibl.MexaHu3M AeHCTBUS
¢bepmeHTOB. DepMEHT-CyOCTpaTHbIE KomIuiekcsl. KoncranTa JICCOLIMAITIH (bepmeHT-



cyoctpatHoro komruiekca (KS) m koncranta Muxasnuca (KM).AKTUBaTOpsl U MHTHOUTOPHI
(bepmenToB.BiusiHne KCeHOOMOTHKOB Ha aKTUBHOCTH (epMeHTOB.HOMeHKIaTypa U Kiaccupu-
kaiusi pepmenrtoB.lIpunnuner  knaccupukanuu GepmMeHTOB. IIpoMBIIIITIEeHHOE TOTydYeHHE |
MPAaKTUYECKOE HCHOJb30BaHue (pepMeHTOoB.IlepCcrieKTHBBI MPAKTHUYECKOTO HCIOJIb30BAaHUS PH-
0031MOB 1 a03UMOB ISl O0PBOBI ¢ 3200JIEBAHUSMU YETIOBEKA.

Jlabopamopuwtit padomut
1.TepmonabunsHOCTH (hEPMEHTOB.
2.BnusiHue aKTUBATOPOB U UHTMOUTOPOB Ha padOTy (hepMEHTOB.

Tema 8. Bumamunst u nekomopule opyzue 6u0102u1uecKu aKkmugHvle coeOunenus (6

uacoe)
Hcropust OTKpbITHS BUTAMUHOB.POJIb BUTAMHHOB B MUTAaHUM YEJIOBEKA U KUBOTHBIX. ABUTA-
MHHO3BI, TUIOBUTAMUHO3EI, TUNIEPBUTAMUHO3BI. COOTHOIIIEHUE BUTAaMHHOB u

koepmenToB.Buramepus. )KupopactBopumble BuTamuHbl.ButaMmun A u ero ydactue B
3putenbHoM akte.Butamuubl D, K u E u ux ponp B obmene BemiecTB.BogopacTBopumblie
putamubbel. Butamuaer B1, B2, B5, B6, B12, ux 3Hauenue B oOMeHe BemiecTB.Butamun C
(ackopObunoBas kucioTa).Paznoobpazre OMOTOTUYECKHU AKTUBHBIX COCTMHEHUI: aHTUBUTAMUHBI,
QHTUOMOTHKH, (UTOHIUIBI, TEPOUIUIBI, ACPOIUAHTHI, POCTOBBIC BeIlIECTBA (BaKHEUIINE
MIPEACTABUTEIN U MEXaHU3MBbI IEHCTBUS).

Jlabopamopnwie pabomut
1.KauecTBeHHas peakius Ha BUTAMUH A.
2.KonudecTBeHHOE olpesiesieHne BUTaMuHa P B vae.

Tema 9. Hykneunogwle kuciomol u ux oomen (4 uaca)

Hcropust OTKpBITHSA U U3YYEHUSI HYKIIEMHOBBIX KHCJIOT, UX XMMHUYECKHI cOCTaB.XapaKTepu-
CTUKA IYPUHOBBIX M NHUPUMHAMHOBBIX OCHOBAHMI, BXOJAIIMX B COCTAaB HYKJIECHHOBBIX
KucJOT./[Ba THIA HYKIEHHOBBIX KHUCIOT: Je30kcupuOonykinenHoBas kuciota (JHK) nu
pubonykiennoBas kuciaora (PHK).Pasmuuusa mexnay JAHK u PHK mo cocraBy rimaBHBIX
A30THUCTBIX OCHOBAaHWM, IIEHTO3aM, MOJIEKYJISPHOM Macce, JOKaIW3aluud B KIETKE U
¢dbyakuusam.Ctpykrypa u ynkuun JIHK.Conepxanue JIHK B opranusme u nokanmsanus e€ B
KIeTKe (AOpo, MHUTOXOHAPHH, XJOopoIlulacTa, »mnucoMbl).Pasmep u ¢opmbl  MoJeKya
JHK.Kosbnesas popma JIHK HexoTopwix (aroB, mutoxoHmpuii u xmoporuiactoB.IlepBuunas
ctpykrypa JHK.Ycmexu w  mepcnektuBel B pacmiu@poBKE  CTPYKTYpbl  T'€HOMOB
MHKPOOPraHU3MOB, pacTeHU M KUBOTHBIX.IIpoekT «I'eHOM uenoBeka».BropuuHas crpykrypa
JHK (mogmens JIx.Yorcona u @.Kpuka).KoMriemMeHTapHOCTh a30THCTBIX OCHOBAaHUN M €€
3HAUYEHUE JUTS BOCIIPOU3BEICHUS CTPYKTYpbI reHomoB. TpeTuunas CTPYKTypa
JHK.Cepxcniupanuzauust JHK.M30biTounocts u kommnaktHocts Mosiekynd JIHK.Crpoenue
xpomatuHa.Myranuu B JIHK u dakropsl, ux Be3biBatomiue.Penapamus crpykrypsl JIHK u eé
3HaueHue ans coxpaneHus uaoB.Hacnenctsennsie 3aboneBanus.PHK, ux xmaccudukanus
(tPHK, pPHK, mMPHK, msPHK, ™PHK, Bupycusie PHK).CpaBuutenbHas xapakTepuCTHKA
BunoB PHK mo wux crpykrype u ¢dyHkinusaM.Mexanusm OHOcHHTE3a (pErUIMKAIUN)
JHK.®epmentsl (PHK-nonumepasa, JJHK-nonumepasa, JJHK-nuraza) u OenkoBble (axkTopshl,
yuactByromue B perumkanuu JIHK.Permkanuwonnas Buika ¢ 9Tambl  OMOCHMHTE3a
JIHK.OcobGenHocTH pernnukanuu y npo- u sykapuoT.buocunre3 PHK (Tpanckpunuus) u eé
peryasiuus 'y 1npo- u dykapuor.lloHarne o TpaHckpunToHax u oneponax.Co3peBaHue
(mpoueccunr) PHK.Crnaiicunr u ero Bunsl. Ayrocmiaiicunr.«PenaktupoBanue» PHK.O6parnas
TpaHCKpUINIMS W €€ 3HaueHue I CYIIECTBOBAaHUS BHUPYCOB (Ha TIpUMepe BHpyca
MMMYHOJIe(HUIINTa YeIOBeKa U BUPYCOB TPHUIINA) U BHYTPUTEHOMHBIX mepecTpoek.llonstue o
MOJBWKHBIX T€HETUYECKUX AJIEMEHTaX M MX 3HAYeHUH Uisg 3Botonuu reHomoB.llonstue o
TE€HETUYECKOU uxeHepuu. I [puHImbI u CTpaTeruu MOJIEKYJIIPHOTO
KIIOHUPOBaHUS. J{OCTHKEHUS U TIEPCIIEKTUBBI MOJIEKYISIPHON OMOTEXHOIOTHH.



Jlabopamopusie padbomot
1.Bp1ienenre HyKJICONPOTEUHOB U3 IPOKIKEH.

Tema 10. Yenesoowt u ux oomen (5 uacos)
Knaccudukarus yriesonoB.IIpocTsie yriieBo sl (MOHOCAXapH/Ibl) U UX MpeacTaButen (prbo3sa,
TIII0K03a, PpyKTO3a, ramakro3a). CioxHbie yriieBo bl Jlucaxapu sl (caxaposa, 1akTo3a,
ManbTo3a).[lomrcaxapuusl, UX CTPYKTypa U MpeACTaBUTENH (TJIMKOTeH, Kpaxmall, KieTuaTka,
XUTHH).DYHKIMHU YIII€BOJIOB (3HEpreTudeckas, Meradoandeckasi, pelenTopHas u
ap.).I TukonpoTenHBI Kak AeTepMUHAHTHI rpymi KpoBu.OOMeH yrieBooB.[lyrtu pacnana
MIOJINCAXapUIOB.

Perymsimust  docdopommsza  mpu  yuactum  ropmonoB,  G-OenkoB, UTAM® wm
npoTernHKrHAa3.O0MEH TI0K030-6-gocdara (IMXOTOMUYECKHIA U anoTOMUYecKuid 1myTn).O0MeH
nupoBUHOTrpagHoi KucioTel.l'nukonu3.CnuproBoe OpoxeHue./leficTBUE 3TaHOJIa HA OpPraHU3M
yenoBeka.[lonndepmenTHbIN KOMILJIIEKC OKHUCJIUTEIBHOT0JIeKapOOKCUINPOBAHUS
MUPOBUHOTPAJTHON KUACITOTHL. LIMKII TprKapOOHOBBIX M AUKApOOHOBBIX KHCIIOT, €0 3HAaUCHHE B
oOMeHe BemlecTB M oOecnedeHHH opraHusma sHepruei.buocunres yrneBoaos.IloHsTHE O
MEPBUYHOM OHMOCHHTE3€e YriieBoJoB.[ mokoHeorenes. bruocunTes onuro- u nonucaxapuaos.

Jlabopamopusie pabomot
1.1IBeTHBIE peaknu Ha Kpaxmal.
2.KadecTBEHHbBIE PEAKIIUIO HA MOHO- U JUCaXapHJIbl.

Tema 11. /Tunuowl u ux oomen (5 uacos)

OO6mras xapakTepucThka U Kiaccudukanus munuaoB.CTpykTrypa U QyHKIUU JUnuaoB.Poib
JUTIAIOB B MOCTPOCHUH Ouonorndeckux meMOpan.Ctpykrypa u QyHKIUH JUMOMpoTenHOB.O0-
MeH xupoB.Pacnaz »kupoB U B-OKHCIEHUE BBICIINX KUPHBIX KUCIOT.[ TMOKCHUIIEBBIN IIUKII U €T0
POJIb BO B3aUMOCBSI3M OOMEHa JIMMUIOB U YIiIeBOJ0B.MexaHu3M OMOCHHTE3a BBICHIMX KHPHBIX
kuciot.buocunres  TpurmuuepuaoB.Hapymennss B oOmeHe kupoB.OXUpeHHWE H  €ro
npuurHbl. Bocky, ux crpoenue, GyHKUUU U IpeICTaBUTENN (criepMaleT, MYenrHblii Bock).Cre-
puasl. CTepodel (Xosectepost, aprocrepos u np.).CTpykTypa U QYHKIHH CTEPOUIOB (XOJeBas
KHCJIOTa, CTepOUAHBIC TOpMOHBI).Dochonunuabl. buonoruueckas poab docdonunumon.doc-
(OMHO3UTU/IBI KAK UICTOYHUKH BTOPHUYHBIX TOCPEAHUKOB TOPMOHOB.

Jlabopamopnwie pabomot
1.Omnpenenenuie TeMieparypsl IIABJICHUS U 3aTBEPACBAaHUS )KUPOB.
2.OMynbrupoOBaHUE KUPOB.

Tema 12. Buonozuueckoe oxkucinenue u cunmes ATD (1 uac)

Hctopus wu3ydeHus mpoueccoB OHMONOTHYECKOro okucieHus: pabotsl A.H.baxa,
B.M.[Nannaguna, O.BapOypra, B.A.Durensrapara.Paznoo6pasue (hepMeHTOB OHOIOTHUECKOTO
okucneHusa. CucTteMbl MUKPOCOMAJIbHOrO OKucieHus B kierke.llutoxpom P-450 u ero pons B
JETOKCUKAIIMMKCEHOOMOTUKOB. CylIepoKCHIMCMYyTa3a, Karajla3a MU HX poJib B 3alllUTe Opra-
HU3Ma OT akTUBHBIX (opm kucinopoxaa.Comnpspkenue okucienus ¢ pochopunupoBanuem.Cy0o-
crpaTHoedochopuarpoBanue M (GochopHIMpOBaHHE HA YPOBHE 3IJIEKTPOHHO-TPAHCHOPTHOM
uenu.llonsitue o compsratoueir MemOpane MuToxoHApuil.CtpoeHue npoToHHOMATda3sl u
BEPOSITHBIE MEXaHU3MBbI cuHTe3a ATO.

Tema 13. I'opmonwl u ux ponv 6 o6mene eeujecme (5 uacos)
Knaccuduxkarus ropmoHoB.CTepouHBIE TOPMOHBIL: KOPTHKOCTEPOH, TECTOCTEPOH, ICTPAIUOIL,
9KIM30H.MexaHu3M AeUCTBHSI CTEPOUIHBIX TOpMOHOB.[IenTHIHbIE TOPMOHBI. XapaKTe PUCTHUKA
WHCYIUHA, TOPMOHA pOCTa, THPEOTPOIHUHA, TACTPHHA, BazompeccnHa. MexaHn3M Jeii cTBUS
MENTHIHBIX TOPMOHOB (Ha MpUMepe TItokareHa u nHeynuHa).CaxapHbiid quadeT u ero
BuJIbL. [Ipoune ropMoHBI (aipeHaNnH, ayKCHH, THOOEPEIITMHBI, IMTOKHHUHBI, POCTATrIaH N HbI),



UX CTPYKTYpa U MEXaHU3M JieiicTBus. Punmsunr-dakropsl ropmoHoB.HeiiporopmMoHs! (3H-
nopdunbl 1 SHKeanuHbl). [IppuMeHeHre TOPMOHOB B METUIIMHE U CEIILCKOM XO3SIHCTBE.

Jlabopamopuwie pabomot

1.KauecTBeHHbIE peaklMy HA UHCYJIUH.
2.Peakius apeHaanHa ¢ XJIOPHBIM KEJIE30M.
3.Peakuus aapeHannHa ¢ Mo10M.

Tema 14. Bzaumoceasv u pecynayus oomena eeujecme. Illpoonemol 6uoxumuueckou
akonocuu (2 vaca)

OO6mue mpencTaBlieHUs] O B3aMMOCBSI3M OOMeHa BemiecTB B KieTke.IloHsATHE O KIIIOUeBBIX
MeTaboauTax (MUPOBUHOTPAJHAS KHUCIOTA, KOpepMeHT-A u Jp.).B3amMocBs3p OEIKOBOTO U
HYKJIEHHOBOTO OOMeEHa, 3HauU€HHE PEeryisiTOPHBIX OeIKOoB.B3aMMOCBS3b YIrIeBOTHOTO M OEIKO-
Boro obmena.Posis mupoBHHOTpagHON KUCIOTHI U Iukia Kpebca B 31Ol B3ammocBsizu.B3au-
MOCBSI3b OOMEHa YIJIEBOJOB M JIMIIUJOB; POJIb allETUIKO3H3MMa-A B 3TOM IHpoliecce.YpoBHU
perynsauuu oOMeHa BELIeCTB: KJIETOYHBIM, OpraHW3MEHHbIH M MOMYISIIMOHHBIN. Tpanckpuniu-
OHHBIH (ONEPOHHBIN) YPOBEHb PEryisiuu. OCHOBHbIE MEXaHU3MBbI PETYIISIIIMN OOMEHa BEIIECTB B
kJeTke.OpraHu3MeHHBIH YpOBEHb perynsauuu.l'opmoHanbHas peryasuus oOMeHa
BemiecTB.Kackaguplii  MeXaHU3M  pEeryisillMd C y4aCTHEM TOPMOHOB U BTOPHYHBIX
nocpeHUKOB. I lomysuOHHBIA YpOBEHb pPEryIsuuu.AHTUOMOTUKH MHUKpPOOOB, (PUTOHLUIBI
pacTeHMii, TeJIEeproHbl KUBOTHBIX M HUX BJIMSHHME Ha MPOLECCHI KU3HEACSITEIbHOCTH. DKOJIOr0-
OMOXMMHYECKHE  B3aUMOJEHMCTBHS €  Y4acTHEM  pa3JIMYHBIX  TPYyNN  OPraHU3MOB:
MUKpPOOPIraHW3MOB, TpUOOB, BBICIIUX pacTeHUM, KUBOTHBIX.TokcuHBI pactenuil.Ilumensie
NeTeppeHTbhl U aHTUGUAAHTHLIINIIEBbIE AaTTPaKTaHTBI M CTUMYISITOPBL. XEMOPETYISITOPHI,
BO3JICHCTBYIONIME Ha IMO3BOHOYHBIX >KUBOTHBIX.HakomiieHne M HCHoJib30BaHUE >KUBOTHBIMU
BTOPUYHBIX META0OJIMTOB pacTEHUI.AHTPONOTeHHbIE OWOAKTHUBHBIE BEILIECTBA M MPOOIEMbI
XUMUYECKOTO 3arps3HeHus: Onocdepbl. DKOJIOTHIECKH Oe30IacHble CIOCOOBI BO3ICHCTBUS Ha
pa3InyHbIE BUABI dKUBOTHBIX, PACTEHUN 1 MUKPOOPTaHU3MOB.

Tema 15. Xumuueckuii 3nemenm (2 uaca)

Crpoenue u cocraB aroma. CocTaBieHHE 3JIEKTPOHHBIX U 3JIEKTPOHHO-Tpapuueckux GopMyi
aTOMOB XMMHUYECKUX 3JIEMEHTOB. BalleHTHOCTh U CTENEHb OKUCICHHS XUMUYECKHX AJIEMEHTOB.
[lepuoguueckuii 3akoH. CpaBHHUTEIbHAS XapaKTEPUCTUKA XHUMHUYECKUX OJJIEMEHTOB IO HX
MIOJIOKEHUIO B MOPSAKOBON CUCTEME XMMHUYECKUX 3JIEMEHTOB U CTPOCHHUIO aToMa.

Tema 16. Beusecmeo (6 uacos)

[Tocrossnnas ABoraapo. BeluucieHue CTPYKTYPHBIX €IMHHMI] B ONIPEACIEHHOM KOJIMYECTBE,
Macce wiu o0bEMe BemiecTBa. YpaBHeHHe MenaeneeBa-Kiaiinepona. CriocoObl BhIpaKSHHS
KOHIICHTPAIIUH PacTBOPOB (MaccoBas, MosisipHas) [IpaBuiio cMemieHuss pacTBOPOB, («IIPaBUIIO
KpecTtay). Kpucrammoruaparsl.

Tema 17. Xumuueckue peaxyuu (10 uacoe)

I'enernueckass cBs3b MEXIy KIacCaMH HEOPraHMYECKUX M OPraHMYeCKUX BEILECTB.
Tepmoxumuueckue ypaBHeHus: peakiuid. TeroBoit adext peakuuu. 3akoH ['ecca. DHTanbNUA
peakuuii. CKOpOCTh XMMHUYECKON peakuuu. XuMudeckoe paBHoBecue. KoHcTraHTa paBHOBecHS.
Peaknuu B pacTBOpax a1eKTpoauToB. I'uaponus coneit, pH pactBopos.

Tema 18. Ilo3nanue u npumenenue geugecme (5 uacoe)
Brerunicnenune maccel Wi 00bEMa TPOAYKTa pPEaKIMH MO0 H3BECTHOM Macce WM O00BEMY
HCXOJISIIIETO BEIIECTBA, COACPIKAIIETO MPUMECH.
Brruucinenue maccbl (00bEMa) KOMIIOHEHTOB CMECH BEIIECTB IMOJHOCTHIO WM YaCTHYHO
B3aMO/JICHCTBYIOIIIUE C PEareHTOM. OJEKTPOJW3 pacliiaBOB U  PacTBOPOB  COJICH.
CrepeoMeTpHruecKre CXeMbI peakIuii U pacyEThl IO HUM.



Tema 19. Ilpoekmnas paboma

[Ipennaraercs as IPOEKTHOM paOOTHI CIEAYIONINE TEMbI (IPUMEPHBIE):

1. KagecTBeHHBIE peaki HA AaMUHOKHUCIIOTHI U OCJIKH.

2. IlpuroroBiieHne pacTBopa Oenka (su4HOTO ansOymuHa).Pa3nencHue OEIKOB KypHHOTO siiAIia
1o uxX pactBopuMocTH./[eHarypanus 6enkoB (oOparumasi 1 HeoOpaTumasi).

3. CpaBHUTENBHBIN aHATM3 MPOJYKTOB KHCIOTHOTO M (DEPMEHTATHBHOTO THUAPOJIH3A AHU- H
noJircaxapuaoB (Ha MpuMepe caxapo3bl U Kpaxmarna).

4. CriertuuaHOCTB IeHCTBHS (DepMEHTOB (amMmiIasa).

5. BausiHue Ha akTUBHOCTH (JEPMEHTOB TeMIepaTypsl, pH, akTHBaTOPOB M UHTHOMTOPOB.

6. Boienenue pruOOHYKIEOIPOTENHOB U3 IPOACKEN.

7.KagecTBeHHOE OTpeieieHue MPOIYKTOB THAPOIIH3a PUOOHYKICOIPOTEHHOB.

8. BpimeneHune TIUKOTEHA W3 TIEUEHH KUBOTHBIX.COMOCTABIEHUE CTPYKTYPHI TIUKOTEHA M
KpaxMmasia.

9. Pa3nenenue yrieBo10B METOJJOM TOHKOCIOWHOM XpoMaTorpaduu.

10. I'uaponu3 KUpoB MO NEUCTBUEM JIUTTA3BI.

11. BiusiHue xer9u Ha aKTUBHOCTD JIMTIA3HI.

12. KayecTBeHHbIE peaKIIMi Ha TOPMOHBI.
13. buorenHas kmaccu(UKaIUs XUMHUECKUX JIEMEHTOB.
buonornuecku akTuBHbBIE BelIeCTBA. BUTaMUHBI.
buonornueckn akTuBHBIEC JOOABKHU: TTPO(aHAIMS WIH MMOJIb3a?
Buosornyeckast poyib BUTAMHHOB.
14. Burtamun C u ero 3HaYCHUE.
15. HckyccTBeHHBIE )XUPBI — yTrpo3a 3I0POBBIO.
16. Vcnonb3oBaHuE APOXIKEH B MUIIEBOW MPOMBIITUICHHOCTH.
17. UccnenoBanue PU3NKO-XUMUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOIUTEIIEH,
MMEIOIIUX YKOJIOTHUECKUN cepTuduUKar.
18. Mon B mpoiyKTax MUTaHUA U BIMSHUE €T0 HA OPTaHU3M YEJIOBEKA.

KaneniapHo-TemaTuyeckoe NJIaHUPOBaHUE
Ne Ha3Banue pa3nesnoB u TeM Komm | Ucnoan3oBanue
4yecTB | 000pYI0BAHUSA LEHTPA
o €CTeCTBEHHOHAYYHOU U
YacoB | TEXHOJIOTMYECKOM
HaINpaBJeHHOCTel
«Touka pocra»
10 ksace
Tema | Pacuetsl o 1 OcHOBHbIE TOHSATUSA H 1 [udposas nabopaTtopus 1mno
1 XUMHYECKUM 3aKOHBI XUMUHU. XUMHH
dbopmynam (7 u) JleMoHCTpaIMOHHOE
00opynoBaHue
3. MaccoBas 10Jsl. 1 [Mudposas maboparopwus mo
Brruncrnenne MmaccoBoit XUMUU
JOJTA XUMHUYECKOTO JleMoHCTpalMoHHOE
AJIEMEHTA B COCTUHEHUH. 00opysoBaHue
4. BrIBOJ XMMUYECKOU 1 [udposas nadbopatopus 1o
(hopMyIbI BeliecTBa 1o XUMHH
MacCCOBBIM JIOJISIM JleMOHCTpalMoHHOE
9JIEMEHTOB. 00opy0BaHue
5. OTHOCHTENBHAS 1 [udposas nadopatopus 1o
IJIOTHOCTH T'a30B. XUMHH
YcranoBieHue JleMOoHCTpaloHHOE
npocteitiei GopmyIbl 00opyoBaHue




BCIICCTBA 110 MaCCOBBIM
J0JISAM 3JICMCHTOB.

6. BemBoxg  ¢opmynsl
BEIIECTBA 1o
OTHOCHUTEIILHON

IUIOTHOCTH Ta30B U Macce
(0ObeMy HITH KOJTMYECTBY)
IPOJIyKTOB CTOPaHMSL

[udposas nadopatopus 1o
XUMHUHN
JleMOHCTpalmoHHOE
00opyi0BaHuE

7. Pemienune 3amauuii EI'D

Tema

Breraucnenus mo
YpaBHEHUSIM
XUMHYECKIX
peaxuuii (20 u)

8. Brruucienue Macchl
(xonmuuecTBa, o0bema)
BCIIIECTBA IO H3BECTHOM
Macce(KOJIUYeCTBY,
00bEMY)0THOTO u3
BCTYNHMBIIMX B PEAKITHIO
JAR10%1 TTOJTYYUBIITUXCS
BEIIIECTB.

[udposas maboparopus mo
XUMHUHN

9. TennoBoil 3 ekt
peakuuu. PacueTsl no
TepMOXI/IMI/I'-IeCKI/IM
YPaBHEHUSIM.

[udposast maboparopus Mo
XUMHUHN

10. Beranciienne Macchl
(konuuecTBa, 06beMa)
MIPOJIyKTa PEAKIUH, CCITU
OJIHO M3 MCXOIHBIX
BEILECTB TaHO B U30BITKE.

[udposast maboparopwus mo
XUMHUHN

11-12. Xumuueckue
CBOICTBA yIJIEBOAOPOJIOB
1 CIIOCOOBI UX MOJTYICHHUSI.

[udposas maboparopwus Mo
XUMHHA

13-14. Cxembr
MpeBpaIleHUN,
oTpaxarolue
TeHETUYECKYIO CBSI3b
MEXJ1y YTJIEBOJOPOIaMHu.

[udposas maboparopwus Mo
XUMHHA

15-16. Beruncnenue
Macchl (00bemMa) MpoayKTa
peaKkuu Io U3BECTHOMN
macce (00beMy)
UCXOJHOTO BEIIECTBA,
COJIepIKalIero
OTIpEJICNIEHHYI0 MacCOBYIO
JIOJTFO TIPUMECEH.

[Hudposas maboparopus mo
XUMHU

17-18. Brerunciaenue
MAacCOBOH U 00BEMHOM
JIOJIA BBIXOJ1a MPOJIYKTA
pEeaKkuu OT TEOPETUUECKHU
BO3MOKHOTO.

[Mudposas maboparopwus mo
xumun «Touka pocTtay

19-20 Beruuciaenue
MPOIEHTHOTO COCTaBa
CMECH BEILIECTB,
BCTYMHBIINX B PEAKIIHIO.

[udposas nadboparopus mno
xumuu «Touka poctay

21-22 Cxembl
IIpEBpalLICHUH,
OTPAKAIOIHE

[udposas nadopatopus 1o
xumuu «Touka poctay




TE€HETUYECKYIO CBSI3b
MEeXAy Ki1accaMu

OpraHUYECKUX
COCMHEHUMN.

23-24. CocraBieHue CXeM [udposas nadopatopus 1o
MpEBPAILECHUN, xumun «Touka pocray
OTpaXKaroIIuX

TEHETUYECKYIO CBSI3b
MEX1y KiaccaMu

OpPraHu4YeCKux

COCJIMHECHUM.

25-26. Pemenue [udposas naboparopus mo
OKCIICPUMCHTAJIbHBIX xumnu «Touka pocTta»
3ajad.

27-28 Pemienue
KOMOMHUPOBAHHBIX 33/1a4.

Tema | XuMuueckuit 29-30.1udpossie JlaT4uK 351eK TpOTPOBOHOCTH.
3 SKCHEPUMEHT U | naTuuku. O0mue Hatuuk TemmnepaTypsl
U poBkIE JTa- XapaKTEPUCTUKH.
6oparopun (54) | 31-32. JIP Nel.Ilpuembi JlaT4uK 25IeK TPOTPOBOHOCTH.
PadoThl B XUMHYECKOi Hatuank TemmepaTypsl
JabopaTopum.
33.JIP Ne2. llupposas JlaT4uK 25IeK TPOTPOBOHOCTH.
JabopaTopus Mo XMMMH. Hatunk Temmnepatyps! JlaTunk
3JIEK TPOMPOBOIHOCTH. [laTunk
TemnepaTtypbl
Tema | Benenue B 34-35. buoxumus. Vcro- [udposast maboparopwus 1o
4 ouoxumuio (24) | pus pa3BUTHS OMOXUMUMU. xumun «Touka pocTtay
MeTto1b1 OMOXUMUYECKHUX
HUCCIIETOBAHUM.
Tema | XuMuueckuit 36-37.buorennsie [Hudposas maboparopwus Mo
5 COCTaB aneMeHThl. buoreoxumuue xumun «Touka pocray
OpraHu3MOB U CKUI KpyroBOpOT
oOliee MOHSATHE | BELIECTB B IPUPOJIE.
00 oOmeHe 38-39. buonoruuecku [udposas nadbopaTtopus 1o
BEIECTB U AKTUBHBIE COCAMHEHHUS, UX xumnn «Touka pocray
SHEpruu B POJIb B ’KU3HU YEJIOBEKa,
JKUBOU IIPUPOJE | KUBOTHBIX U PACTCHUH.
(8 ) 40-41. Tlousarue o
NECTHUINIAX U UX BUJIAX.
42-43.JTP Ne3. JlaT4uK 35IeK TPOMPOBOHOCTH.
KauecTBeHHbli aHAIN3 Hatuuk Temieparypsl
OpPraHU4ecKux
COeIMHEeH U
Tema | benku. Pacniag u | 44-45. Ctpoenue u
6 OunocuHTe3 CTPYKTypa OEIKOB.
6enKoB (9 u) 46. CpoiicTBa OeNKOB. [udposas nadopatopus 1o
OyHKIMOHATbHAS xumun «Touka pocTta»

Ki1accuuKalys OeJIKOB.

47-48. Pacmiag OelkoB.

[{udposas nadbopatopus 1o
xumuu «Touka poctay

49-50. Buocuures OenKoB.

[udposas nadopatopus 1o
xumuu «Touka poctay

51. JIP Ned. Biausinue

[udposas naboparopus 1o




TeMIepaTypsl Ha
CBOMCTBA 0€JIKOB.

xumuu «Touka pocray

52. JIP Ne5. Biausinue
usMeHenus: pH na
CBOiicTBa 0€JIKOB.
[{BeTHBIE peakuM HA
OeJKu.

[udposas nadopatopus 1o
xumun «Touka pocray

Tema | @epmentsl (64) | 53-54. Ctpoenue u [udposas naboparopus mo
7 CBOMCTBa ()epMEHTOB. xumnu «Touka pocray
MexanuszMm nercTBUs
(hepMeHTOB.
55-56. IIpomsblnuieHHOE [Mudposas nadbopaTtopus 1no
HOJTy4eHUE U xumun «Todka poctay
MPAKTUIECKOE
HCII0JIb30BaHNE
(hepMeHTOB.
o7. JIP Ne6. [Mudposas nadbopaTtopus 1no
TepmonaduibHOCTH xumun «Touka poctay
(epmenToB.
58. JIP Ne7. Bausinue [Mudposas nabopaTopus 1no
aKTHBATOPOB H xumun «Touka pocta»
UHIMOUTOPOB HA padoTy
¢epmenToB
Tema | Buramunsl u 59-60. ButamuHBI. [Mudposas nabopaTtopus 1no
8 HEKOTOpHbIE Hcropust OTKpPEITHSL. xumnn «Touka poctay
Ipyrue Knaccudukanus.
OMOJIOTHYECKHU 61-62. PaznooOpasue
AKTHUBHBIC OMOIOrMYECKH aKTUBHBIX
COEIMHEHUS COEIMHEHUI.
(69) 63.JIP Ne8. [udposast maboparopwus Mo
KauecTBenHasi peakuus xumun «Touka poctay
HAa BUTAMHUH A.
64. JIP Ne9. [Hudposas maboparopwus mo
KonuvecTBeHHoe xumun «Touka poctay
onpeeJleHHeBUTAMUHA
P B yae.
Tema | HykneunHoBbie 65-66. CocraB, cTpoeHHe, [Hudposas maboparopwus mo
9 KHCIIOTBI ¥ KX (YHKIIMHY HYKJIEHHOBBIX xumuu «Touka pocta»
oOMeH (44) kucioT. buocunres JIHK
u PHK.
67. 'eneTnyeckas [{udposas maboparopwus mo
UH)XCHEpUS. xumuu «Touka pocta»
MounekynsapHas
OMOTEXHOJIOTHS.
68. JIP Nel0. Boigesienune [Mudposas nabopaTtopus 1mo
HYKJICONIPOTEMHOB U3 xumun «Touka pocTtay
APOKKEH.
Tema | YrieBons! u ux 58..Knaccudukanus [Mudposas nabopaTtopus 1mno
10 oOmeH (5 u) yriaeBooB. OyHKIUU xumun «Touka pocta»

YIJIEBOJIOB.

59. Obmen
yrieBooB. Ilyru
pacraja moJimcaxa-

[{udposas nadopatopus 1o
xumuu «Touka poctay




pUIOB.

60. buocuures
YTIICBOJIOB.

61.JIP Nel. IIBeTHBIE
peaknuu Ha KpaxmaJ.

[udposas madopatopus mo
xumun «Touka pocray

62. JIP Ne2.

[udposas madopatopus mo

Ka4yecTBeHHbIE xumun «Touka pocra»
peaKkuuio Ha MOHO- ¥
JAUCaXapuabl.
Tema | Jlunuas! u ux 63. XapakrepucTuka u [Mudposas nadbopaTtopus 1no
11 oOMeH (54) KJIacCH(pHUKAITISI xumun «Touka pocTtay

munuaoB.CTpykTypa u
(GYHKIIUY TUTTUIOB.
Pacnan xupos.

64. MexaHu3m
OMOCHHTE3a BBICIIUX
KUPHBIX
kucioT.brocunTes
TpurimnepuoB. Hapym
€HUs B 0OMEHE KHPOB.

[udposast maboparopus Mo
xumnu «Touka poctay

65. Bocku. Ctepounipl.
dochomunub.

66. JIP Ne3.
Onpenesienune
TeMIEePaTyphbl
IUIABJICHUS U
3aTBep/eBaHUA
JKHPOB.

[udposas maboparopwus mo
xumnu «Touka poctay

67. JIP Ne4.
IMyJIbIMpOBaHUE
JKHPOB.

68. IloBTOpEeHME
OCHOBHBIX MOHSITHI
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