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TOYKA = POCTA

PABOYASA ITPOI'PAMMA
JOTIOJTHUTENIBHOTO 00pa30BaHUs
«IKCIIepUMEHTAIbHAS XUMUSI»
s ooygaromuxcs 10,11 kimaccos

C UCTIOJIb30BaHMEM 00opynoBanus «Todka pocTay



Lleneeaa ayoumopusn
VYaammecs 10 u 11 kmaccoB 0611eo0pa3zoBaTeabHBIX HIKOJI, KOTOphIe 000pyaoBanbl «Toukoi
Pocra».

Llenv npozpammur

O3HaKOMHTH y4amuxcsi ¢ OMOXUMHUEH KaK HayKO# SKCIIepUMEHTAIbHOH, coueTaromeil B cede
OpraHMYECKyI0 XUMHIO U Ouojoruto. Taxke NaHHBIA Kypc MOMOXKET CPOPMHUPOBATH HABBIKU
CaMOCTOSITENIbHOM paboThl ¢ LU(POBBIMU JAaTYMKAMM, IPOBEIACHUSI HM3MEpeHUl U 00paboTKu
MIOJIyYEHHBIX U3MEpeHUi. Pa3BuTh Mo3HaBaTeIbHBIN UHTEPEC U METAIIPEIMETHbIE KOMIIETEHLIUU
oOyJaromuxcst uepe3 NpakTUIECKYIO JAeITeIbHOCTD; PACIIUPUTD, YTIIYOUTh ¥ 000OIINUTh 3HAHUS
O CTPOEHUH, CBOHCTBaX W (PYHKIHAX OHOMOJIEKY; CHOPMUPOBATh YCTOWYHMBBIN HHTEPEC K TPO-
(heccOHaTBHOM NeSTETbHOCTH B 00JIACTH €CTECTBEHHBIX HaYK.

Cpoku peanusayuu
[Iporpamma paccuntana Ha 1 ron oOydenus. [leproaudHOCTh 3aHATHN: 2 Yaca B HEJEINIO,
Bcero 68 yacos

Dopmbl U MemoOobl 0OyUeHUs:
Yuurtens pacnpenersieT y9anuxcs B yaeOHY0 IPYITTY TOCTOSTHHOTO COCTaBa.

IlnanupyeMbie pe3y/bTaTbl OCBOCHHMSI Y4YeOHOIO IpeaMeTa XMMHH C OINMCAHHEM
YHHUBeEpPCAJbHBIX Y4eOHbIX AeiicTBU, J0CTHTaeMbIX 00y4al0LIUMHUCS

JIuunocmmnule pe3ynomameot:
Obyuarowuiicss NOIY4Um 803MONCHOCMb OJIs1 hopMuposanus credyrouux tuyHocmuolx YVJI:
- OIpeielIeHe MOTUBAIIMY U3YY€HHUs YUeOHOr0 MaTepuana;
- OLIEHUBAHUE YCBAaUBAEMOr0 yueOHOTO MaTepuaa, UCXOAsl U3 COLUANBHBIX U JIMYHOCTHBIX
IIEHHOCTEH;
- TIOBBIIIEHNE CBOETO 00PAa30BaTEIBHOTO YPOBHS U YPOBHS TOTOBHOCTH K U3YYEHHIO OCHOBHBIX
UCTOPUYECKUX COOBITHI, CBA3AHHBIX C UCTOPUEH pa3BUTHS XUMUHU U OOIIECTBA;
- 3HAHKE MPABUJI NTOBEACHUS B UPE3BbIYAITHBIX CUTYALIUAX;
- OLIEHUBAHUE COLUAIBHON 3HAYMMOCTH NMPOQeccuid, CBA3aHHBIX C XUMUEH;
- BJIaJICHUE MpaBUIaMH 0€30MacHOTO OOpaleHUs] C XUMUYECKUMHU BeIlecTBAMU U 000py-
JOBaHHEM, IIPOSIBICHUE SKOJIOTMUECKON KYIbTYPHI.

Memanpeomemmnuwie pe3yibmamol:
Pezynamuenule
Obyyarowuiics NOIYUUM 803MOACHOCHY OJisL POPMUPOBAHUS CLEOYVIOWUX PeYTAMUBHBIX
yvi
- LIeJIeTI0JIaraHue, BKIII0Yas IOCTaHOBKY HOBBIX 1ieJiel, peoOpa3oBaHue MPaKTUUECKO 3a/1auu B
[I03HABATEIbHYIO, CAMOCTOSITEIbHBIN aHAIN3 YCIOBUIN JOCTHKEHHUS 1IeJTM Ha OCHOBE yu&Ta
BBIJICJIEHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM y4eOHOM MaTrepuale;
- INIAHUPOBAHUE ITYTH TOCTHIKEHUS LEJIEH;
- yCTaHaBJIMBAHUE LI€JIEBBIX IPUOPUTETOB, BbIIEICHNE AIbTEPHATUBHBIX CLIOCOOOB TOCTHKEHUS
1eJIn ¥ BBIOOP Haunboee 3¢ peKTUBHOIO Crocoba;
- YMEHHME CaMOCTOATEIBbHO KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABIISITH UM;
- YMEHHUE NMPUHUMATh PELICHUs B IPOOIEMHON CUTYallUH;
- IOCTaHOBKA y4eOHOI 3a/1auM, COCTaBJIEHHE IUIaHA U MTOCIIEI0BATEILHOCTH JICHCTBU;
- OpraHu3anus pabo4ero MecTa pu BHIMOJHEHUH XUMHUECKOTO SKCIIEPUMEHTA;
- IPOTHO3UPOBAHUE PE3YNbTaTa YCBOEHNUS, OLIEHUBAaHNE YCBOEHHOIO MaTepHaa, OLleHKa Ka-
YecTBa M YPOBHS YCBOEHUS, KOPPEKIIH B IJIaH U CIIOCO0 IecTBUS PU HEOOXOMMOCTH.

Ilo3nasamenvuole



Ob6yuarowuiicss ROIYYUM B03MOICHOCHb 01 POPMUPOBAHUSL CLEOYIOUWUX NOZHABAMENbHBIX
YVi:
- IOVCK U BBIJICNIEHUE HH(OPMAIINH;
- aHaNM3 yCIOBUN U TpeOoBaHUH 3a1a4H, BEIOOP, COTIOCTAaBICHHE U 0O0CHOBAaHHUE CIIOCO Oa
peleHHs 3a/1a4u;
- BEI00D Hanbosee 3(h(HhEeKTUBHBIX CITIOCOOOB PEIICHUS 33a4H B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;
- BBJIBIDKEHHE U 000CHOBAaHUE THIIOTE3BI, BBIOOD crioco0a e€ MpoBEpKH;
- CaMOCTOSITEIBHOE CO3aHUE ATITOPUTMA JISSITEIBHOCTH MIPH PEIICHUHU TPOOIIEM TBOPUYECKOTO H
MIOMCKOBOTO XapakTepa;
- YMEHUS XapaKTePH30BaTh BEIIECTBA 110 COCTABY, CTPOCHHIO U CBOHCTBAM;
- OIIMCBIBAaHHE CBOWCTB TBEPABIX, JKUAKHX, Ta3000pa3HBIX BEUIECTB, BBICICHIE UX CYIIIe-
CTBEHHBIX PU3HAKOB;
- U300pa’keHne COCTaBa MPOCTEMIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYIT U CYLIHOCTH
XAMUYECKHUX PEaKINil ¢ TOMOIIBI0 XUMUYECKAX YPaBHEHHUIA,
-IpOBEJCHNE HA0IIO/IEHUI 1 ONTMCaHKe TPU3HAKOB U YCIIOBUN T€UEHUSI XMMHUECKUX PEaKIIH,
BBITIOJTHEHHE XHMHYECKOTO IKCIIEPIMEHTA, BEIBOJIBI HA OCHOBE aHaIM3a HAOIIOJCHUH 32
HKCTIEPUMEHTOM, PElIeHHE 3a/1a4, MOJTyIeHNEe XUMUIECKOH HH(OPMAITUHU U3 Pa3InIHBIX
HCTOYHUKOB;
- YMEHHUE OPTaHU30BBIBAThH UCCIICOBAHUE C IIEIBI0 IPOBEPKH THITOTE3;
- YMEHHE JIeNIaTh YMO3aKITIOUeHHsI (MHAYKTUBHOE U 110 aHAJIOTHUH) U BBIBOJIBI,
- yMeHHe 0OBEKTUBHO OIICHWBATh HH()OPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIECCaX,
KPUTHUYECKH OTHOCHTHCS K TICEBJIOHAYIHON HH(POPMAIINH.

Kommynuxamuenuvie
Obyyarowuiics NOIYYUM 803MOACHOCHY OJisL POPMUPOBAHUS CLEOYVIOUWUX KOMMYHUKAMUBHBLX
Yvi:
- TIOJIHOE ¥ TOYHOE BBIPA)KEHUE CBOMX MBICIIEN B COOTBETCTBUH C 3a/la4aMU U YCIOBUAMHU
KOMMYHHKAIIUH;
- aJIeKBaTHOE HUCIIOJIb30BaHUE PEUYEBBIX CPEJCTB Ul JUCKYCCUU U apryMEHTAllMK CBOEH
MO3UILMH, YMEHHE NIPEACTaBIISITh KOHKPETHOE COJEP)KaHUE C COOOLIEHNEM €ro B TUCbMEHHOH U
ycTHOM (opme, onpenesieHne cioco00B B3aUMOIEHCTBHS, COTPYITHUYECTBO B IOUCKE U cOOpe
nHpopMaluu;
- OIpezieTIeHHEe CIIOCO00B B3aUMOAECHCTBHS, COTPYIHUYECTBO B IOUCKE U cOOpe nH(pOopMaIH,
ydacTHe B JUaJIore, INIaHUPOBaHKUE O0IUX CLIOCOOOB paboThI, IPOSBIECHUE YBAXKHUTEILHOTO
OTHOILIEHMS K JPYTrUM 00ydaeMbIM;
- OIMCAaHUE COJIePKaHMsI BBIIOIHAEMBIX JI€HCTBUI C LIEIbI0O OPUEHTHUPOBKH MTPEIMETHO -
IIPAKTUYECKON AEATEIbHOCTH;
- YMEHUS YUUTHIBATh pa3Hble MHEHUS U CTPEMUTHCS K KOOPAMHALIMY PA3JIMYHBIX TO3ULUH B
COTPYIHUYECTBE;
- opmynpoBaTh COOCTBEHHOE MHEHHE U MO3UIUIO, apT'yMEHTUPOBATh U KOOPJUHUPOBATH €€ ¢
MO3ULMSIMU MAPTHEPOB B COTPYAHUYECTBE MPH BHIPAOOTKE OOIEro pelieHns B COBMECTHOM
JeATeIbHOCTH;
- OCYILIECTBJIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHNYECTBE HEOOXOIUMYIO B3a-
HMMOTIOMOIIIb;
- IJTAHUPOBATh 001IME CIIOCOOBI PabOTHI; OCYIECTBIATH KOHTPOJIb, KOPPEKIUIO, OILIEHKY
neicTBUi mapTHEPa, yMeTh YOeX1aTh;
- HCIIOJI30BAaTh a/IEKBATHBIE S3bIKOBBIE CPE/ICTBA JUI OTOOpaKEHUsI CBOMX YYBCTB, MBICIIEH,
MOTHBOB M MOTPEOHOCTEH; 0TOOpakaTh B peun (onrcaHue, 00bsICHEHNE) COJIepKaHUe
COBEpILIAEMBIX JCHCTBUH KaK B JOpME T'POMKOM COLMATM3UPOBAHHOM peun, Tak U B popme
BHYTpEHHEH peun;
- pa3BUBaTh KOMMYHUKAaTHBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YsI CPEJICTBA YCTHOM M MUChbMEHHOM
KOMMYHHKAIMH [IPU paboTe ¢ TEKCTaMU ydeOHHKA U JIOTIOJHUTEIBHOM TUTepaTypoH,



CIPaBOYHBIMHU TaOIUIIAMU, TIPOSIBIIATH TOTOBHOCTh K YBOKEHUIO MHOUM TOYKU 3PCHUS TIPU
0OCYKJICHUH PE3yJIbTATOB BBIMIOJTHEHHON paOOTHI.

Ilpeomemmnuie pe3yromamul
Obyuarowuiics Hayuumcs:
- IPUMEHATh OCHOBHBIE METO/Ibl T03HAHUS: HAOIIOACHNUE, U3MEPEHHE, SKCIIEPUMEHT;
- XapaKTepu30BaTh TEPMUHBI U TIOHATHS, OOBICHATH B3AaUMOCBSI3b MEKY HUMU;
- 000CHOBBIBATH CHCTEMY B3IJIAI0B Ha KUBYIO IIPUPO.TY, TPUMEHSSI OMOJIOTHUECKUE TEOPUH,
YUeHHsI, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHUIBI UX TPUMEHUMOCTH;
- KJ1acCU(UIUPOBATH OCHOBHBIE OMOJIOTHUYECKIE MAaKPOMOJIEKYIIBI;
- OIMCHIBaTh (DYHKIUU OEIKOB, HyKJICHHOBBIX KUCIIOT, YIIIEBOIOB H JIMIUIOB;
- YCTaHaBJIMBATh CBS3b CTPOCHUS U (DYHKIMIT OCHOBHBIX OMOJIOTMUECKUX MAKPOMOJIEKYII, UX
PoOJIb B IIpoleccax KJIETOYHOTO METab0In3Ma;
- 00BSICHATH 3HAUEHUE MUKPO-, MAKPO- U YABTPAMUKPOAJIEMEHTOB B KIIETKE;
- IOHUMAaTh CYIIIHOCTh OMOCHHTE3a OeNIKOB, MEXaHU3Ma AelcTBUs hepmeHToB, brnocunTesa JJHK
u PHK, pacmana 6enkoB, buocunTe3a u 0OMeHa yrieBoJ0B, OMOCHHTE3a U 0OMEHA JINIHJIOB,
OMOJIOTMYECKOr0 OKUCIIEeHNS U cuHTe3a AT®, MmexaHn3Ma JefCcTBHS CTEPOUIHBIX TOPMOHOB;
- pemiath 3a/1a4M Ha onpezeneHue nocienoBarenbHocTd Hykineotuaos JJHK nu n”PHK (MPHK),
anTtukoa0HoB TPHK, nocnenoBarensHOCTH aMUHOKHUCIIOT B MOJIEKYJIe Oelka, MPUMEHS sl 3HAHUS
0 peaKkIusX MaTPUYHOTO CUHTE3a, FEHETUYECKOM KO/JIe, MPUHIUIIE KOMIUIEMEHTapHOCTH;
- JIefaTh BBIBOJBI 00 M3MEHEHUSIX, KOTOPbIE IPOU30MAYT B MPOIleccax MATPUUYHOTO CUHTE3Aa B
clydae U3MEHEHHUsI MOoclieIoBaTeIbHOCTH HykIeoTu 108 JTHK;
- 000CHOBBIBATh B3aUMOCBSI3b TUIACTUYECKOTO U AIHEPTETUYECKOTO 0OMEHOB; CPaBHUBATh
MIPOLIECCHI MJIACTUYECKOTO M SHEPreTUYECKOro 0OMEHOB, MPOUCXOIAIINX B KJIETKAX HKUBBIX
OpraHU3MOB;
- XapaKTepU30BaTh METO/Ibl OMOXMMUYECKHUX HCCIIECA0BAHMIA;
- MPOBOJUTH Y4€OHO-MCCIEA0BATENbCKYIO IEATEIbHOCTD: BBIIBUTaTh TUIIOTE3bI, TUIAHUPOBATh
paboty, oTOupaTh U IPeoOpa30BLIBATH HEOOXOAUMYIO0 HH(POPMAIIHIO, TTPOBOIUTH
SKCIEPUMEHTBI, HHTEPIPETUPOBATEH PE3YNIbTATHI, JIEJIaTh BHIBOJIBI HA OCHOBE MOJIYYEHHBIX
pe3yNbTaTOB;

Obyuarowuiics noayuum 603MONCHOCHb HAYUUMbCA:

- BBIIBUTATh U IPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bl O XMMUUYECKUX CBOMCTBAX BELIECTB HA
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNATh B XUMHUYECKHUE PEAKIIUU, O XapaKTepe
Y IPOJYKTaX Pa3UYHbIX XUMHUYECKUX PEaKIIHii;

- XapaKTepU30BaTh BEUIECTBA [0 COCTaBY, CTPOSHUIO U CBOMCTBAM, YCTAaHABJIUBATH MPUUYNHHO-
CJIEJICTBEHHBIE CBA3M MEKIY JaHHBIMU XapaKTepUCTUKAMU BELIECTBA;

- BBIIBUTATh U MIPOBEPSATH IKCIIEPUMEHTAILHO TUTIOTE3bI O Pe3yIbTaTaxX BO3ACHCTBUS pa3IMUHBIX
(hakTOpOB Ha U3MEHEHUE CKOPOCTU XUMUUYECKOH peakinuu;

- HCTIOJIb30BaTh MPHUOOPETEHHBIE KITFOUEBbIE KOMIIETECHIIMH P BBIOJHEHUN POEKTOB U
y4eOHO-HCCIeI0BAaTEeNIbCKUX 3aa4 10 U3YYEHHIO CBOWCTB, CIOCOO0OB MOMYyYEHUS U pac-
MO3HABaHUs BEILIECTB;

- 00BEKTUBHO OLIEHUBATh HH(OPMAIIHIO O BELIECTBAX M XMMHUYECKHX IpoIeccax;

- 0CO3HAaBaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUM 110 XUMHUH JJIs IPAKTUUECKON IEATEIbHO CTU
YEJI0BEKA;

- CO3/IaBaTh MOJIEJIM U CXEMBI JIUIsl pelIeHHs yUeOHBIX M MO3HABATEIbHBIX 33/1a4; TOHUMATh
HE00X0AMMOCTh COOJIOJICHUS PEANUCAHUH, TPEUIaraeéMbIX B MHCTPYKIMAX 110 MCITIOJIb30BAHHIO
JIEKapCTB U JIp.



Coaep:kanue nporpaMmsl

Tema 1. Pacuemut no xumuueckum gpopmynam. (10 uacos)

OcHOBHbIE TOHATUSA ¥ 3aKOHBI XUMHH. BeliecTBo, XUMHUECKHUI AJIEMEHT, aTOM, MOJIEKYJa.
3aK0H COXpaHEHHUsS MACChl BEIIECTB, 3aKOH TIOCTOSHCTBA COCTaBa, 3akOH ABorajpo. KomudectBo
BEILIECTBAa, MOJIb, MOJISIpHAsE Macca, MOJIApHBI o0beM ra3oB. MaccoBas JnoJis. Beruucnenue
MacCOBOH JI0JTM XUMUYECKOTO AJIEMEHTa B COeTMHEHNU. BBIBOT XUMIUECKO (hOPMYITBI BELIeCTBA
0 MacCCOBBIM JIOJISIM JIEMEHTOB. OTHOCUTEIIbHAS TUIOTHOCTh T'a30B. Y CTAHOBIICHUE TIPOCTEHIIICH
dbopMyIsibI  BemiecTBa 1O MAaCCOBBIM JIOJISIM 3JIEMEHTOB C HCIIOJIB30BAaHHEM aOCOJIFOTHON U
OTHOCHUTEJIHHOHU INIOTHOCTH BCIICCTBA. BI)IBOI[ (1)0pMy.HI)I BCIIIECTBA I10 OTHOCHTEILHOH INIOTHOCTHU
ra3oB 1 Macce (00beMy WM KOJIMUYECTBY) IPOJYKTOB CTOPaHHUS.

Tema 2. Boiuucnenus no ypasnenuam xumuueckux peaxyuit (24 uaca)

XUMHYECKUE peaklii. Y paBHEHUsI XUMUUECKHUX peakiuii. Beruncienue maccsl (KOJIMYeCTBa,
oObema) BellecTBa IO H3BECTHON Macce (KOJIMYECTBY, OOBEMY)OJHOTO U3 BCTYNHBIIHUX B
pEeaKuuI0 WM TOJYyYMBIIMXCS BewlecTB. TemnoBol 3ddekr peakuuu. TepMoxumMuyeckue
ypaBHeHHUs peakiuil. PacueTs! TemoBoro 3¢dexra peakiuu no JaHHBIM O KOJIMYECTBE (Macce,
00beMy) OJHOrO M3 y4YacTBYIOIIMX B PEAKIMH BELIECTB M KOJIMYECTBY BBIACISIOMICHCS WM
MorJoLarouieiics TenaoTel. Beruncnenue maccsl (koyinyecTBa, 00beMa) MpoIyKTa peakiiuu, eciu
OJIHO U3 MCXOJIHBIX BEIIECTB JaHO B M30bITKE. XMMHUECKHE CBOICTBA YII€BOAOPOJOB U CIIOCOOBI
ux nosydeHus. CxeMbl TpeBpallleHud, OTpaXkarollMe TEeHETUYECKYI0 CBS3b MEXAY
YTJIE€BOAOPOAaMH: OTKPBITHIE, 3aKpPBIThIE CMEIIaHHble. Brruncienne Maccel (00beMa) IpoayKTa
peakIuy Mo M3BECTHOW Macce (00BheMy) MCXOJIHOTO BEIIECTBA, COJEPIKAIIETO OTMPEICICHHYIO
MAacCOBYIO JIOJIO TIpUMeEcei. BrrurciieHne mMaccoBOW WM OOBEMHOM JOJM BBIXOJIA MPOITYKTa
peaKkuuu OT TEOPETUYECKH BO3MOYKHOIO. BBIUMCIIEHHE MPOIIEHTHOIO COCTaBa CMECH BEILECTB,
BCTYNUBIINX B peakuuto. CXeMbl NPEBPALLCHUM, OTPAXKAKIINE I'€HETHYECKYIO CBSI3b MEXKIY
KJIJacCaMH OPTraHMYECKUX COCAUHEHHH (COCTaBUTh YPAaBHEHHSI COOTBETCTBYIOIIMX pEaKIIHil)
[IpakTuKyM: COCTAaBJIEHME CXEM MPEBPALECHUM, OTPAXKAKIIUX T'€HETHYECKYIO CBS3b MEXKIY
KJIJacCaMH OpPraHUYecKUX coelnHeHul. Pelenne koMOMHUPOBAaHHBIX 3a/ay.

Tema 3. Xumuueckuii 3kcnepumenm u yughposwie navopamopuu (4 uaca)
Hudpossle garuuku. OOmue xapakrepuctuku. dusmdeckue 3(QeKTvl, UCHOIB3yeMble B
paboTe TaTYHKOB.

Tema 4. Beeoenue ¢ ouoxumuio (2 uaca)

buoxumus — Hayka 0 KaueCTBEHHOM COCTaBe, KOJMYECTBEHHOM COJEpXaHUH U mpeobdpa-
30BaHUAX B MPOILECCE KUIHEACSITETbHOCTH COSTUHEHU, 00pa3yIoNInX KUBy0 Marepuio. Kcro-
pusi pa3BuTus OMOXUMUU. POJIb OTEUECTBEHHBIX YUEHBIX B Pa3BUTUM OMOXUMHH. B3anmMocBs3b
OMOXMMHH C MOJEKYISpHOU Ouosoruer, 6Modu3nkoil 1 OGUOOpPraHUYEcKol XuMuen. 3HaueHue
OMOXMMHH JJISi pA3BUTUS OUOJIOTUU, MEIUIIMHBI, OMOTEXHOJIOTHH, CEIbCKOTO XO3SICTBa, TeHe-
TUKH ¥ DKOJIOTUU. MeTo 1l OMOXMMUYECKUX MCCIEI0BAaHUN U UX XapakTepucTuka. Mcnons3oBa-
HUE COBPEMEHHBIX CKOPOCTHBIX M aBTOMAaTU3UPOBAHHBIX (PH3UKO-XUMHUECKUX METOJIOB aHAIM3a
JUTs OMOXUMUYECKHX Iieneld. bruoxuMmuueckrne MeTo1bl MOHUTOPHHTA OKPYXKAIOIIEH Cpebl.

Tema 5. Xumuueckuit cocmag op2anu3mos u odujee nonamue 06 oomene eeuyecme u
IHepeuu 6 yHcueoil npupooe (4 uaca)

[TonsiTHe O rIaBHBIX OMOTEHHBIX dJeMEHTax. Makpo- U MUKpPOIJIEMEHTHl. 3aKOHOMEPHOCTH
paclpoCTpaHEHUsT DJIEMEHTOB B kUBOW mpupojae. IloTpeOHOCTh OpPraHM3MOB B XUMHUYECKHX
JJIeMEHTaX. bHOTeoXuMUYEeCKUil KpyroBOPOT BEIIECTB B MPUPOJIE — OCHOBA COXPAHEHHsI PaB-
HOBecHsi Ouocdepsl. MacmTabbl 0OMeHa BelIeCTB B KUBOUM mpupoje. [lnactuueckue u sHepre-
TUYECKHE BelecTBA. bHONIOrMuecku aKTUBHBIE COCIMHEHUS, UX POJIb B KU3HU UYEIOBEKA, JKU-
BOTHBIX M pacTeHuil. [loHsATHE 0 MecTUIIUAAX U UX BUAAX.



Tema 6. Beaku. Pacnao u ouocunmes 6enkos (8 uacos)
Poub 6enKxoB B moCTpoeHNH U GYHKIIMOHUPOBAHUM KUBBIX cucTeM. [loHaTHe o mporeome u
POTEOMHUKE. AMUHOKHCIIOTHBIN coCTaB 0enkoB. [ToHATHE O TPOTEMHOTEHHBIX AMUHOKHUCIIOTAX.
Crnioco6 cBsI3u aMUHOKHUCIIOT B OenkoBoi Mosekyne. [lentunsl. [lpupoansie nentuip! (riryraTu-
OH, Ba30IPECCHH, YHKE(PAIHUHBI, SHAOPHUHBI U Ap.), UX PU3HUOIOTHIECKOE 3HAYCHUE U UC-
[10JIb30BAaHKE B KAYECTBE MEIULIMHCKUX MPENapaToB. XMMUYECKUIM CUHTE3 NENTHI0B 33JaHHOTO
CTPOEHUS ¥ BO3MOXHOCTHU UX IIpuMeHeHus. CTpyKTypa OesKoBbIX MOJIeKy. [lepBuuHas
cTpyKTypa 6enkoB. [IpHHIMTIBI 1 METOIBI OTIpEIeNICHIS IEPBUYHON CTPYKTYpHI Oenka. Bropuy-
Has ¥ HAQJIBTOPUYHAS CTPYKTYphI OenkoB. [TousTie 00 - 1 B-KoH(pOpMaIUIX TOTUIIEITHIHON
uernu (pabotel JI. [lonmunra). [TapameTpsl a-ciupanu noymnentuaHoH 1enu. CBs3b MEPBUYHON U
BTOPHYHOM CTPYKTYp O€IKOBOM MoJeKyibl. Kitaccudukamnus OSIKOB 110 3JIEMEHTaM BTOPHYHOMN
CTPYKTYpHI. JIOMEHHBII NPUHIUT CTPYKTYPHOM Ooprann3anuu 6enkoB. [IoHATHE O CTPYKTYPHBIX
1 (YHKIIMOHAJIBHBIX IOMEeHaX (Ha MpuMepe UMMYHOIIOOYJIMHOB U KaTAJIUTUYECKH aKTUBHBIX
6enkoB). Tpernunas cTpykrypa 6enkoB. Tumsl cBsi3eit, 00ecreuynBarOIINX MOAIepKaHNE
TPETUYHOM CTPYKTYpbI. JIMHAMUYHOCTh TPETUYHOM CTPYKTYphI Oe1KkoB. CamoopraHu3aius Tpe-
TUYHOU CTPYKTYphI OEIKOBOW MOJIEKYIIBI M POJIb CHEIU(PUUIECKIX OETKOB-IIANIEPOHOB B 3TOM
npouecce. [Ipeackazanue NpocTpaHCTBEHHOTO CTPOEHUS OETKOB MCXO/ U3 UX EPBUYHOM
CTpYKTYphl. UeTBepTuUHast cTpyKTypa 06enkoB. KoHKkpeTHbIe TpUMephl Y4ETBEPTUUHOM CTPYKTY-
Pl OesKOB (reMoryIoOuH, JIaKTaT-Jeruaporenasa, karaiasa u Jip.). Homenkiarypa u xiaccu-
¢ukanus 6enkoB. OyHKIMOHAIbHAS KiIaccu(UKalns OSIKOB U XapaKTEPUCTUKA OTAETbHBIX
IPYIIL: CTPYKTYPHBIX, COKPATUTEIbHBIX, 3AIIUTHBIX, TOKCUYECKUX, PELIEITOPHBIX U PETYISITOP-
HbIX. benku (MeTamtoTHOHEWHBI, TEMOTJIO0WH U JIp.).

Pacman 6enkoB. depMeHTHI, OCYIIECTBIMIONMNE paca 0eakoB. [IpoTeacoMbl — KOMIUIEKCHI
MPOTEOJIMTUYECKNX (EepMEHTOB. MakopHble OelKM KpOBM KaK HCTOYHUKU OHOJIOTMYECcKd
aKTUBHBIX MeNTUA0B. MeTabonu3m aMUHOKHUCIOT. KoHeuHble TPOAyKThI pacnaia OelKoB U MyTH
CBSI3bIBAHUS aMMuaka B opranusme. [lytu HoBooOpa3zoBaHus aMUHOKHCIIOT. [lepBuuHbIe U BTO-
pUYHBIE aMHUHOKHCIIOTHI. 3aMEHUMbIE U He3aMEHHMbIe aMUHOKHCIOTHI. bruocunres 6enkoB.Ma-
TpUYHas cxema OMOoCHHTE3a 0eIKOB. AKTUBUPOBAHNE aMHUHOKHUCIOT (cuHTe3 amuHoammi-TPHK).
Crtpoenue pubocom. CocTaB MPOKAPUOTHIECKUX B DYKApUOTHIECKUX prbocom. [Tomnprubocomel.
Oranbl TpaHCIAUUM (MHULMALKSA, SJIOHranus, TepMUHAIMA) U ux perymsuusa. Koa GenkoBoro
cuHTe3a. OCOOEHHOCTH reHEeTHYECKOT0 KOJJa MUTOXOH/IPHI U XJIOPOILIACTOB.

Jlabopamopnutit padomul

1.Onpenenenue cpeapl paCTBOPOB AMUHOKHUCIIOT.
2.0npeneneHue n303JEKTPUIECKON TOUKH JKEJTaTUHBI.
3.0npeneneHue TemepaTypsl JIaBJIECHUS AMUHOKHCIIOT.
4.BnusiHre TeMIepaTypsl Ha CBOMCTBA OEIKOB.
5.Bimmsinue namenenust pH Ha cBolicTBa O€IKOB.
6.1{BeTHbIE peakiuu Ha OENKH.

Tema 7. @epmenmot (6 uacos)

PazHooOpasue KaTanuTU4YeCKd aKTUBHBIX MOJeKy/d. KaTaluTHuecku akTUBHBIE O€NKH (3H3U-
Mbl), KaTamuTuyecku akTtuBHble PHK (pnbo3umbl), KaTaquTUYeCcKd aKTUBHBIE AaHTUTENA
(a03umpbl).Katanutuyeckas ¢ynkuus OenkoB. Pasnuums B cBoiicTBax (epMEHTOB U
KaTaJIn3aToOpoB MHOW mpupobl. CrenupuuHOCTh NeicTBUs GepMeHTOB. Posb oTedecTBEHHBIX
yuénbix (M.I1. TTaBnoB, A.E. bpaynuireiin, B.A. DHrensrapAr u Ap.) B pa3BUTUH 3H3UMOJIOTHH.
[TonsiTue o cyObCTpaTHOM M aJNIOCTEPUUYECKOM LIEHTpax B MoJieKyiae (epMeHTOB. DepMEeHTHI
MOHOMEpH! (TPUIICHH, JM30LMM) W MYJIbTHUMEpPHI (IJIyTaTHOH-penykTasa). Ilonarue o
kodepmentax. Kodhepmentsr — neperocunku Bogopoaa u snekrponoB (HAJ[, HAI®D, ®A/), u
atroMubIX rpynn (AT®, kodpepment-A, HIAD-caxapa). MHokecTBeHHBIE (HOPMBI (HEPMEHTOB U UX
¢byHkumoHaIbHOE 3HadyeHue. M3odepMeHTsl nakTaTiaeruaporeHassl. 3HaYCHHE HCCIIETOBaHMS
MHO>KECTBEHHBIX (GOpM (PEpMEHTOB sl MEIULIMHBI, T€HETHKH, CeJEeKIUU M MOHHTOPUHTA



OKpyXaromei cpenbl. Mexanu3m JneictBus ¢pepmMeHToB. DepMeHT-cyOCTpaTHbIE KOMIUIEKCHI.
KoncranTa muccormanun (epmeHT-cyocrparnoro komruiekca (KS) m koHcTanta Mmuxasnuca
(KM). AkrtuBaropbl W HMHrHOUTOpHI (hepMEeHTOB. BiusHue KCEHOOMOTHKOB Ha aKTUBHOCTh
¢depmentoB. Homenknarypa u xinaccupukanus ¢epmeHToB. llpuHIMNB KiaccupuKanuu
¢depmenToB. IIpombllIIeHHOE TMOJNydeHHE W TPAKTHYECKOE HCIOJIb30BaHUE (HEPMEHTOB.
[lepcrieKTHBBI TMPAKTUYECKOIO HCIOJIb30BaHUA pPUOO3MMOB W a03uMOB Il OOpbOBI C
3a00JIeBaHISIMU YEJIOBEKA.

Jlabopamopuutit pabomut
1.TepmonabunsHOCTH (hEPMEHTOB.
2.BnusiHue aKTUBATOPOB U MHTUOUTOPOB Ha pabOTy (hepMEHTOB.

Tema 8. Bumamunwt u nexomopuie opyeue ouonocuuecku akmuenvle coeounenus (6
uacoe)

HcTtopus oTKpbITHS BUTAMUHOB. PoJIb BUTAMMHOB B MUTAHUU YEJIOBEKA U )KMBOTHBIX. ABUTA-
MUHO3bl, TUIIOBUTAMHMHO3bI, TMIEPBUTAMUHO3bI. COOTHOLIEHHE BUTAMHUHOB M KO(EPMEHTOB.
Buramepus. XXupopactBoprmble BUTaMUHBL. BuTamuH A 1 ero ydactue B 3pUTeNbHOM akTe. Bu-
tamunbl D, K 1 E 1 ux pons B o6mene BemectB. BonopactBoprumbie Butamunbl. Butamuns B,
B2, BS5, B6, B12, ux 3nauenue B oOmene BemectB. Burtamun C (ackopOuHoBas kuciorta).Pasz-
HOOOpa3ue OMOJIOTUYECKH aKTHUBHBIX COCAMHEHUN: aHTUBUTAMHHBI, aHTUOMOTUKHU, (PUTOHLIUIBI,
repOuIMabl, Ae(pOIUaHThI, POCTOBBIE BELIECTBA (BaXKHEHIINME MPEACTAaBUTENM M MEXaHHU3MbI
NeUCTBUS).

Jlabopamopnwie pabomot
1.KauecTBeHHas peakiys Ha BUTaMUH A.
2.KonnuectBeHHOE omnpeiesiecHue BuTamMmuHa P B yae.

Tema 9. Hyxkneunoewie kuciomot u ux oomen (4 uaca)

Hcropust OTKPBITUS U U3YYEHHUs HYKIEMHOBBIX KUCIOT, UX XUMUYECKUI COCTaB. XapakTepu-
CTUKA IIYPUHOBBIX U MUPUMHUANHOBBIX OCHOBAaHUM, BXOJSAIIUX B COCTAB HYKJIEMHOBBIX KHUCIOT.
JIBa THIa HYKJIEMHOBBIX KUCIIOT: Ae30kcupubonykiientnonas kuciota (JJHK) u pubonyknennoas
kuciora (PHK).Pasnmuuus mexay JIHK m PHK mo cocraBy riaBHBIX a30THCTBIX OCHOBAaHHM,
MIEHTO3aM, MOJIEKYJISIPHON Macce, JoKalu3aluu B kieTke U GyHkiusM. CTpykrypa u QyHKUUU
JHK. Conepxanue JIHK B opranusme u jokanuzamnus €€ B KIeTKe (SIp0, MUTOXOHIPUH, XJIO-
pormuiacta, snucombl). Pazmep u dopmer monekyn JIHK. Konbnesas dopma JTHK HexoTOpbIx
(aroB, MuTOXOHApUN U xJoporactoB. [lepBuunas crpykrypa JJHK. Ycenexu u nepcrnekTuBbl B
pacmudpoBKe CTPYKTYpbl TEHOMOB MHUKPOOPraHU3MOB, pacTeHUH U KUBOTHBIX. [IpoekT «I'enom
yenoBeka». Bropuunas crpykrypa JIHK (momens [x. Yorcona u @. Kpuka). Kommnemen-
TapHOCTh A30TUCTBIX OCHOBAHWI M €€ 3HA4Y€HHE [JIsl BOCHPOU3BEACHMS CTPYKTYPbl '€HOMOB.
Tpernunas crpykrypa JHK. Cepxcrnupanuzanus JJHK. N36pT04HOCTS U1 KOMIIAKTHOCTH MOJIE-
kyn IHK. Ctpoenue xpomatuna. Myranuu B JIHK u dakropsl, ux Bsi3piBatomue. Penaparius
ctpyktypsl JIHK u e€ 3Hauenue s coxpanenus BunoB. Hacnencrsennsie 3aboneBanus. PHK, nx
knaccupukamus (TPHK, pPHK, MPHK, maPHK, t™PHK, Bupycusie PHK).CpaBuurenbnas
xapakTtepuctuka BusioB PHK no ux ctpykrype u ¢pyHkuusmM. MexanusMm OMOCHHTe3a (perinKa-
un) JIHK. ®epmentsl (PHK-nonumepasa, JJHK-nomumepasa, JJTHK-nurasza) u 6enkosble ¢ak-
Topsl, yyacTByromue B perukanuu JIHK. Perukanmonnas Buiika u stansl Ouocuntesa JHK.
OCoOeHHOCTH peIUIMKaLUK y IPpo- U 3yKapuoT. buocunre3 PHK (Tpanckpumnius) u e€ perynsauus
y 1po- u 3ykapuort. IlonsTre o TpanckpuntoHax u oneponax. Co3peBanue (npoueccunr) PHK.
Crutaiicunr u ero Buabl. Ayrocmnaiicunr. «Penaktupoanue» PHK. O6parHast TpaHCKpUIIUS U
e€ 3HaYeHHe /sl CYLIECTBOBAHUS BUPYCOB (Ha MpHUMepe BUpYca UMMYHOe(HUIMTA YeI0BEKa U
BUPYCOB TpUIINIa) U BHYTPUIE€HOMHBIX HepecTpoek. [loHATHE O MOABMKHBIX T€HETUYECKHX



AJIEMEHTaX M WX 3HAYCHHWH IS JBOJIONUU TCHOMOB. [IOHSATHE O T€HETUYECKOW HHXKECHEPHH.
[IpyHIMIBI W CTpaTerWd MOJCKYSIPHOTO KIOHHpOBaHUS. JIOCTWKEHUS W TEPCICKTHBBI
MOJICKYJISIPHON OMOTEXHOJIOTHH.

Jlabopamopusie pabomot
1.Bbiienenre HyKJIC€OTIPOTENHOB U3 IPOKKEH.

Tema 10. Yeneeoowt u ux oomen (5 uacos)
Knaccudukarus yrieBonoB. IIpocTeie yriieBoas! (MOHOCAXApUIBl) U UX TIPEICTABUTEIIN
(pubo3a, rimoko3a, GpykTo3a, ranaktosa).CioxxHsie yriaeBoasl. [ucaxapunsl (caxapo3a, Jak-
T03a, MasibTo3a).Ilonucaxapupl, UX CTPYKTYpa U MpeICTaBUTENN (TJIMKOTEeH, KpaxMal, KJIeT-
yaTKa, XUTHH).DyHKIUN YTIIEBOIOB (PHEpreTHYecKas, MeTadoIMuecKasi, pelentTopHas u
ap.).I'mukonpoTenHbl Kak AeTepMUHaHTHI Tpynn kpoBu. OOMeH yrieBojos. [lyrtu pacnana
MOJINCAXapUIOB.

Perymsinus ¢pochoponusza npu ydactuu ropmMoHoB, G-0enkoB, HTAM® u NpPOTEMHKHUHA3.
OOMeH T1IOK030-6-pochaTa (IMXOTOMUYECKHH W amoToMuyeckuii myTn).OOMeH MHPOBUHO-
rpagHoit kucnotel. ['nukonu3. CnuproBoe OpoxeHue. [leiicTBre 3TaHONIa HA OpPraHU3M YeIOBEKa.
[TonudepMeHTHBIH KOMIUIEKC OKHCIUTEIBHOTO JIeKapOOKCHUIMPOBAHUS TMHUPOBUHOTPATHOMN
KUCTOTHI. LUK TpruKapOOHOBBIX U AUKApPOOHOBBIX KUCIIOT, €r0 3HAU€HHE B OOMEHE BEIECTB U
obecnieueHnn opranu3ma sHeprueil. buocunres yriesonos. [loHsTue o nepBUYHOM OHOCHHTE3E
yIJIeBOJI0B. [ MIOKOHEOTeHe3. BHOCHHTE3 0JINTO- U OJIMCAXaPHIOB.

Jlabopamopnwie pabomut
1.1]BeTHBIE peaknK Ha Kpaxmal.
2.KadecTBEHHbBIEC PEAKIIUIO HA MOHO- U JUCaXapHIbl.

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

OO6mras xapakTepucTuka U Kiaaccudukarus munuaoB. CTpykrypa U QyHKIuH aunuaoB. Pob
JIUTIAJIOB B TIOCTPOCHUM OHoJIornuecknx MmemOpaH. CTpykrypa u GyHKIuu aunonpotenHoB. O6-
MEH XUpPOB. Pacniajg )KUpoB u -OKUCICHUE BBICIINUX KUPHBIX KUCIOT. [ TMOKCUIIEBBIN UK B €T0
pOJIb BO B3aMMOCBSI3U OOMEHA JIMIKJIOB U YIIEeBOJAOB. MeXaHn3M OMOCHHTE3a BBICIINX YKUPHBIX
kucyoT. buocunTes TpurnunepuoB. Hapymenns B oOMeHe x)upoB. OKUPEHUE U €T0 MPUUIHHBI.
Bocku, ux crpoeHue, QyHKIUU W TPEACTaBUTENN (CrepMalleT, MYeIuHbI BOCK). CTepuabl.
Crepoutbl (x0ecTepot, 3procrepod u ap.). CTpykrypa U GyHKIIUHA CTEPOUIOB (X0JIeBasi KUCIIOTA,
cTepousiHble TOpMOHBI). @Dochomunuasl. buomornueckas ponb dochomunumoB. Doc-
(hOMHO3UTH/IBI KAK HCTOYHUKHA BTOPUYHBIX TOCPEIHHUKOB TOPMOHOB.

Jlabopamopnwie pabomot
1.Onpenenenne Temneparypsl IJIaBICHUS U 3aTBEPAECBAHUS )KUPOB.
2.OMyJIbrUpOBAHUE KUPOB.

Tema 12. buonozuueckoe oxucaenue u cunme3 AT® (2 uaca)

Hctopus wu3ydeHus mpoiieccoB Ouonornyeckoro okucieHusi: padorsr A.H. baxa, B.U.
[Mannamuna, O. BapOypra, B.A. Durensrapara. Pa3snooOpaszue ¢epmMeHTOB OMOIOrHYECKOTro
okucieHusa. CUCTeMbl MUKPOCOMAJIBHOTO OKHCIIeHUs B KieTke. [{utoxpom P-450 u ero poins B
JETOKCUKAIIMHY KCeHOONOTUKOB. CynepoKCHINCMYTa3a, KaTajla3a i uX poJib B 3alUTe OpraHu3Ma
OT aKTUBHBIX (opM Kucnopoja. ConpsikeHue okuciaeHus ¢ gocpopunupoBanueM. CydbcTpaTHoe
¢dochopumipoBanne u GochopwIMpoBaHHE HA YPOBHE 3JIEKTPOHHO-TPAHCHOPTHOM HEMH.
[lonsitue o compsratomedr memOpane MutoxoHaApuil. Ctpoenue mnpotoHHoW ATda3sl u
BEPOSITHBIE MEXaHU3MBbI cHTE3a ATO.



Tema 13. I'opmonst u ux ponv 6 oomene geuyecme (8 uacos)
Knaccugukamus ropmonoB. CTepoujHbIE TOPMOHBI: KOPTUKOCTEPOH, TECTOCTEPOH, SCTPAIHON,
9KJIM30H. MexaHu3M JIeHCTBUS CTEPOUIHBIX TOPMOHOB. llenTuaHbie ropMOHBL. XapaKTepUCTHUKA
UHCYJIMHA, TOPMOHA pocTa, TUPEOTPOIINHA, TaCTPUHA, BazonpeccuHa. MexaHusMm JaeicTBus
MENTUAHBIX TOPMOHOB (Ha IIpUMEpE TIIIOKareHa 1 nHeyauHa).CaxapHbli AMa0EeT U €ro BUJIBL.
[Ipourie ropMoHBI (aIpeHAINH, ayKCUH, THOOEPEIUIUHBI, IIMTOKUHUHBI, TPOCTArJIaHIUHbI ), UX
CTPYKTYypa U MEXaHU3M JelcTBUs. Puin3unr-gakropsl ropMoHoB. HeliporopmoHs! (3HA0pGUHBI
u sHKe(anuubl). [I[puMeHeHne TOPMOHOB B MEJIMIIMHE M CEIIbCKOM XO3SICTBE.

Jlabopamopusie pabomot

1.KayecTBeHHbIE pEaKIIMU HA WHCYJIUH.
2.Peaxnus ajipeHalIiHa C XJIOPHBIM KEJIE30M.
3.Peaknuust anpeHaInHa ¢ MOI0M.

Tema 14. Bzaumocensv u pecynayus oomena eeuyecme. Ilpoonemuvl ouoxumuueckoii
Ikonozuu (4 uaca)

OOmue mpeacTaBlieHUss O B3aUMOCBSI3M OOMeHa BellecTB B KieTke. [IoHATHE O KIIIoueBbIX
MeTabonuTax (MUPOBUHOTPATHAS KHUCIOTA, KopepMeHT-A u ap.). B3ammocBsizp OeIKOBOTO M
HYKJIEHHOBOTO OOMEHa, 3HaU€HHE PEryasTOPHbIX OeIKkoB. B3anuMocBs3b yrieBoaHOro u Oeiko-
Boro oobmena. Pons mupoBuHOTpagHOM KHCIOTH U mukia KpebGca B 3Toi B3auMocBsizu. Bzau-
MOCBSI3b OOMEHa YIJIEBOJIOB U JIMIKJOB; POJIb AllETHIIKOZH3MMAa-A B 3TOM Ipoliecce. YpOBHU
perynsauuu oOMeHa BEIIEeCTB: KJIETOYHBIM, OpraHM3MEHHBIH U MOMYISIIMOHHBIN. TpaHckpuniu-
OHHBIH (OTIEpOHHBIN) YpOoBeHb peryisiui. OCHOBHbIE MEXaHU3MBI PETYJISIIUU OOMEHa BEIECTB B
kjeTke. OpraHu3MeHHbI ypoBeHb peryiasuuu. ['opmMoHanbHas perynsuus oOMeHa BEIIECTB.
KackagHplil MeXaHU3M perysiiiy ¢ y4aCTHEM TOPMOHOB M BTOPUYHBIX NOCPeIHUKOB. [lomyss-
LMOHHBIA YPOBEHb PErylsaluu. AHTHOMOTHUKA MHUKPOOOB, (PUTOHLUABI PACTEHH, TEIEProHbI
KUBOTHBIX U HMX BJIMSHHE Ha IMPOLIECCHl KUIHEACATEIbHOCTU. DKOJOro-OMOXMMHUYECKHUE B3au-
MOJEHUCTBUS C Y4aCTUEM Pa3IMYHbIX TPYMI OPraHU3MOB: MUKPOOPraHU3MOB, TPUOOB, BBICHIMX
pacTeHui, KUBOTHBIX. TOKCHHBI pacTeHuil. [Tumiessie nereppeHTsl U aHTU(UIaHTHI. [lumeBbie
aTTPAKTAHTBI U CTUMYJISITOPBI. XEMOPETYJIATOPBI, BO3ICHCTBYIOLINE HA TO3BOHOYHBIX )KUBOTHBIX.
Hakorienne u HCmonb30BaHHE KUBOTHBIMH BTOPUYHBIX META0OJUTOB pacTeHUM. AHTpO-
MOTeHHbIe OMOAKTHBHBIE BEUIECTBA M MPOOJIEMbI XUMUYECKOTO 3arps3HeHus Ouocdepsl. Jko-
JIOTUYEeCKH Oe30MacHble CHOCOObl BO3JCHCTBUS Ha pa3iMyHbIe BHJbI )KUBOTHBIX, PACTEHUN U
MHKPOOPraHU3MOB.

Tema 15. Xumuueckuii 31emenm (3 uaca)

Crpoenue u coctaB aroma. CocTaBIeHHE 3JIEKTPOHHBIX U 3JIEKTPOHHO-TpapuuecKkux GopMy
aTOMOB XMMHYECKUX 3JIEMEHTOB. BalleHTHOCTh U CTENEeHb OKUCICHHS XUMUYECKHX HJIEMEHTOB.
[lepuoanueckuit 3axkoH. CpaBHHUTENbHAs XapaKTEPUCTUKA XUMHUECKHX D3JEMEHTOB IO UX
MOJIOKEHUIO B TMOPSIIKOBOM CHCTEME XMMHUECKUX 3JIEMEHTOB U CTPOCHHIO aTOMa.

Tema 16. Beurecmeo (9 uacoe)

[ToctosinHas ABoraapo. BeruncieHne CTpyKTYpHBIX €AMHHII B OMpPENeIEHHOM KOJIUYECTBE,
Macce wid o0béMe BemecTBa. YpaBHeHHe MenneneeBa-Knaiinepona. CrocoObl BBIpaKeHUS
KOHIIEHTpPAILIMU PacTBOPOB (MaccoBasi, MoisipHas) [IpaBuiio cmemieHus pacTBOpOB, («IIpaBUIIO
KpecTa»). Kpucramnoruaparsl.

Tema 17. Xumuueckue peaxyuu (12 uacoe)

I'eneTndeckass CBA3b MEXAY KlacCaMHd HEOPraHWYECKUX M OPraHMYECKUX BELIECTB.
Tepmoxumuueckue ypaBHeHus: peakiuid. TertoBoit 3¢dext peakiuu. 3akoH ['ecca. DHTANBIUA
peakuuii. CKOpOCTh XMMUYECKONW peaklnu. XUMU4ecKkoe paBHoBecrue. KoHCTaHTa paBHOBECHS.
Peaxnuu B pacTBOpax aIeKTpoauToB. I'napoaus coneir, pH pactBopos.



Tema 18. Ilo3nanue u npumenenue eeuyecme (10 uacoe)
Boruncnenne maccbsl winm o0béMa MPOAYKTa pEaklUMM IO M3BECTHOH Macce Wi 00bEMY
MCXOJISIIETO BEIIECTBA, COACPKAIIETO MPUMECH.
Breruucienue macchl (00bEMa) KOMIIOHEHTOB CMECH BEIECTB ITOJHOCTBIO WM YaCTHYHO
B3aUMOJICHCTBYIOIIIE C PEAreHTOM. OJEKTPOJIM3  paciylaBOB M PacTBOPOB  COJICH.
CrepeoMeTprIecKHe CXeMbI PeaKIHid U PAcYEThI IO HUM.

Tema 19. IIpoekmnan paboma
[Ipemaraercs yist MPOEKTHOM pabOTHI CIIEYIOIINE TEMbI (TIPUMEPHBIE):
1. KauecTBeHHBIE peaKkIi HA AMUHOKHUCIIOTHI U O€JIKH.
2. IlpuroToBieHue pactBopa Oenka (suyHOro anbOymuHa). Paznenenue OenKOB KypHHOTO
sAI1a TI0 UX pacTBOpUMOCTH. JleHaTypaius 6enkoB (0Opatumasi 1 HeoOpaTuMas).
3. CpaBHUTENBHBIN aHAIHW3 MPOJYKTOB KHCIOTHOTO M ()EPMEHTATHBHOTO THUIPOJIH3A JH- H
MoJIMcaxapuaoB (Ha MpuMepe caxapo3bl U Kpaxmarna).
4. CnenupuuHOCTH NEHCTBUS (PEPMEHTOB (aMUIa3a).
5. BrusiHue Ha aKTHBHOCTH ()ePMEHTOB TeMItepaTypbl, pH, akTHBATOPOB ¥ HHTHOUTOPOB.
6. Boienenue pruOOHYKIEONPOTENHOB U3 IPOAOKEH.
7.KauecTBeHHOE OmIpeiesieHre TPOAYKTOB THIPOJIH3a pUOOHYKIEONPOTENHOB.
8. BrwIzeneHne rauKoreHa W3 MEYeHU JKUBOTHBIX. COIOCTAaBIICHHWE CTPYKTYPHI TJIMKOTEHA U
Kpaxmaiia.
9. Pa3nenenue yrieBo 0B METOJJOM TOHKOCIIOMHOM XpoMartorpadpuu.
10. I'naponus »KupoB MoJ ACHCTBUEM JTUIIA3BI.
11. BiusiHue sxemuu Ha aKkTUBHOCTD JIMIIA3bI.
12. KauecTBeHHbIE PEaKIIMi Ha TOPMOHBI.
13. buorennas ximaccupuKanmsi XAMHYECKUX AIIEMEHTOB.
buosornuecku akTuBHbBIE BeeCcTBA. BUTaMUHBIL
buonoruuecku akTuBHBIE 100aBKU: TIpodaHaIKsl WK TO0JIb3a?
buonoruueckas pojib BATAMHHOB.
14. Buramun C u ero 3HaueHue.
15. HckyccTBeHHBIE )KUPBl — yrpo3a 370POBbIO.
16. Hcnonp3oBaHue APOXKKEH B MUILIEBOM MTPOMBIIIICHHOCTH.
17. UccnenoBanue pU3NKO-XUMUYECKHX CBOMCTB MOJIOKA Pa3HbIX IPOU3BOAUTENICH,
MMEIOUINX YKOJIOTHUECKUN cepTUuduUKar.
18. Mo B mpoaykTax MUTaHUS U BIMSIHUE €r0 HA OPraHU3M YeJIOBEKa.



KaJ’leH}IapHO-TeMaTI/I‘IECKoe IJIAHUPOBAHUEC

HaszBanue pa3aejioB H TEM

KoaunuecTBO

qacoB

Teo
pusi

IIpak
THKA

Tema 1

Pacuetrnl o
XUMHYECKUM
dopmynam (10u)

1-2. OCHOBHBIE IOHATUSA Y 3aKOHBI XUMUH.

2

3. MaccoBag noJist. Berunciienue MaccoBoil 1011
XUMHUYECKOTO DJIEMEHTA B COCANHEHUM.

4. BeiBos1 XuMHUECKOH (pOpMyJIBI BEIIECTBA 10
MacCOBBIM JI0JISIM DJIEMEHTOB.

5-6. OTHOCUTENBHAS IIJIOTHOCTH Ta30B.
YcranosiieHue npocreiieil popmynbl BeliecTsa
10 MACCOBBIM JOJISIM DJIEMEHTOB.

7-8. BoiBog  ¢dopmynel  BemiectBa 1O
OTHOCHTEJILHOM IJIOTHOCTH ra30B U Macce (00bemMy
WJIH KOJIMYECTBY) IPOJAYKTOB CTOPAHUSI.

9-10. Petuenue 3aganuit EI'D

Tema 2

Breramcnenns mo
YpaBHEHUSAM
XUMHYECKHUX
peakuuii (244)

11-12. Beruuciienue Maccol (KOJIM4ecTBa, 00beMa)
BEIIECTBA IO M3BECTHOH Macce (KOJIMUYECTBY,
00beMy) OJIHOTO U3 BCTYMUBIIUX B PEAKIUIO WU
MTOJTYYMBIIAXCS BEIIECTB.

13-14. TeruoBoii ad ekt peakiuu. PacueTst mo
TEPMOXUMHUYECKAM YPaBHECHUSIM.

15-16. Beruncnenne Macchl (KoJMuecTBa, 00bema)
NPOAYKTa PEaKIIMU, €CITH OJHO M3 UCXOIHBIX
BEIIECTB JaHO B U30BITKE.

17-18. Xumuueckue cBOMCTBA YIIIEBOIOPOIOB U
CIOCOOBI UX TOJTYYCHHUS.

19-20. Cxembl ipeBpalleHUd, OTPAKAIOIIHUE
TCHETUYECKYIO CBSI3b MEXKIY YTIICBOIOPOIAMH.

21-22. Beruncnenne maccol (00beMa) mpoIyKTa
peakuu 1o U3BEeCTHOM Macce (00beMy)
MCXOJTHOTO BEIIECTBA, COICPIKAIIETO
OTIPEJICIICHHYI0 MACCOBYIO JIOJIO TIPUMECEH.

23-24. Brluncienne MaccoBOU WM 00BbEMHOM
JIOJTM BBIXO/1a TIPOJIyKTa PEAKIIUU OT
TEOPETUYCCKH BO3MOIKHOTO.

25-26. BerunciieHre mpoIieHTHOTO COCTaBa CMECH
BCIIECTB, BCTYNUBIINX B PEAKITHUIO.

27-28. CxeMbl IpeBpallleHuil, oTpaXkaromue
TeHETUYECKYIO CBSA3b MEXY KJIacCaMU
OpPraHUYECKUX COeTMHEHUH.

29-30. CocraBieHue cxeM MpeBpalleHuil,
OTPaKAIOUIUX T€HETUYECKYIO CBSI3b MEKIY
KJIaccaM¥ OPraHMYeCKUX COEIMHEHUI.

31-32. Pemienue sKCepuMEHTAIbHbBIX 33/1a4.

33-34. Penienne KOMOMHUPOBAHHBIX 33J1a4.

Tema 3

XUMHUYECKUN
SKCIIEPUMEHT U

35-36. Ludpossie natunku. OOmue
XapaKTEPUCTUKH.




uudpoBbIe na-
6oparopun (4u)

37. JIP Nel. Ilpuembl paGoThl B XUMUYeECKOii
J1a00paToOpuM.

38. JIP Ne2. Ilu¢poBas 1abopaTopus 1o
XHMMH.

Tema 4 | Beenenue B 39-40. buoxumust. icropus pa3BUTHS OMOXUMUH. 2
ouoxumuio (24) | MeTtoipl OMOXUMUYECKUX UCCIIEIOBAHUM.

Tema S XUMUYECKUI 41. buoreHHsle 3J1IeMEHTHI. bUOT€OXUMUYECKU 1
COCTaB KPYrOBOPOT BEIIECTB B IPUPOJIE.

OPraHu3MoOB U 42. BHoIOTHYECKN aKTUBHBIE COEUHEHNS, X 1
o0Iee MOHATHE | POJIb B KU3HH YEJIOBEKA, )KUBOTHBIX U PACTEHHIA.

00 oOmeHe 43. TTousTHE O TIECTUIIMAAX U UX BUIAX. 1
BEILIECTB H 44, JIP Ne3. KauecTBeHHBIH aHAIN3

SHEpIin B OPraHU4YeCKHX COeIHHEeHH I

KUBOU MPUPOIC

(44)

Tema 6 | benku. Pacman u | 45. Ctpoenue u cTpykTypa OEIKOB. 1
OnocuHTE3 46. CpoticTBa 6enkoB. OyHKIIMOHAIbHAS 1
0enkoB (8u) Kkiaccudukanys 0eIKoB.

47-48. Pacmrag OekoB. 2
49-50. buocuHTe3 OSIIKOB. 2
51. JIP Ne4. BiiusiHue TeMIepaTrypsbl Ha
CBOJicTBA 0€JIKOB.
52. JIP NeS. Biiusinue uzmenenusi pH na
cBoiicTBa OeskoB. LIBeTHbIE peakunu Ha
0eJIKH.

Tema 7 | ®epmentst (6u) | 53-54. CTtpoeHue u cBOICTBa PEePMEHTOB. 2
MexaHu3Mm aeicTBust HEPMEHTOB.
55-56. [IpombiieHHOE TIOTy4YeHUE U 2
MPAKTHYECKOE UCTOJIb30BaHUE (PEPMEHTOB.
57. JIP Ne6. TepMo.1a0UIbHOCTH epPMEHTOB.
58. JIP Ne7. BiiusiHue aKTHUBAaTOPOB U
HHIHOUTOPOB HA PadoTy (pepMeHTOB

Tema 8 | Butamunsl u 59-60. Butamunsl. Mictopust OTKpPBITHS. 2
HEKOTOpHBIE Knaccuduxarms.

Ipyrue 61-62. PaznooOpasre OHOIOrHYeCKH aKTUBHBIX 2

OMOJIOTHYECKH COCIMHECHH.

AKTHUBHBIE 63. JIP Ne8. KauecTBeHHas1 peakuus HA

COEIMHEHUS BUTAMHUH A.

(69) 64. JIP Ne9. KosiuuecTBeHHOE OTpe/ie/ieHHe
BuTamuHa P B yae.

Tema 9 | Hykneunossle 65-66. Cocras, cTpoeHue, GyHKIUN HYKIEHHOBBIX | 2
KHCJIOTHI U UX kuciot. buocunres JIHK u PHK.
oOMmeH (4u) 67. I'eneTnueckas nxeHepusa. MonexkynspHas 1

OMOTEXHOJIOTHSI.
68. JIP Nel10. BbiiesieHne HyKJI€OPOTEHHOB M3
JAPOKKEH.

11 kaacc

Tema 10 | YruneBoasl u ux | 1. Kiaccuduxanus yrineoaoB. @yHKIuu 1
oOmeH (549) YTJIE€BOJIOB.

2. O6omen yrneBoaoB. Iyt pacnaga monucaxa- 1

PpUIOB.




3. buocunHTe3 yrieBoos..

4. JIP Nel. IlBeTHbIe peakuMy Ha KpaxMall.

5. JIP Ne2. KauecTBeHHbIE peaKkIHI0 HA MOHO-
U JUcaxapuasbl.

Tema 11 | JIunuae! u ux 6. XapakTepucTHKa U KiIacCU(UKAIHS JTUITHIOB.
oOMeH (54) Crpykrypa u QyHKIIMY JUUI0B. Pacnaz >KupoB.
7. Mexanu3M OMOCHHTE3a BBICIINX KUPHBIX
KHCIIOT. buocunTes Tpurimuepuaos. Hapymenus
B 0OMEHE JKHPOB.
8. Bocku. Creponbl. @ochorumnms.
9. JIP Ne3. Onpenesienne TeMneparypsl
TUIABJICHUSI U 3aTBEPIeBAHUS )KUPOB.
10. JIP Ne4, DOMyJbrupoBaHue ;KMPOB.
Tema 12 | buonoruueckoe | 11-12. Ctpoenune nporornoit ATda3b1 u
OKHCJICHUE U BEPOSITHbIE MeXaHU3MbI cuHTe3a ATO.
cunre3 ATD
(24)
Tema 13 | Topmonst u ux | 13-14. CrepouHbie ropMOHBL. MexaHn3M
poJib B OOMEHE | IEHCTBHS CTEPOUTHBIX TOPMOHOB
BeIecTB (849) 15-16. [TentuaHbe TOPMOHBLL. MeXaHu3M Aeii-
CTBUSI TIENITHIHBIX TOPMOHOB. CaxapHbIil 1uadeT u
€T0 BH/IBL.
17-18. IIpoune TOpMOHBI, UX CTPYKTypa U
MEXaHU3M JecTBUs. [[puMeHeHrne TOpMOHOB B
MEIMIIMHE U CEJIbCKOM XO3SICTBE.
19. JIP Ne5. KayecTBeHHbIE peaKkMU Ha
HHCYJIMH.
20. JIP Ne6. Peakuusi aipeHATUHA C XJIOPHBIM
JKeJIe30M M HOI0M.
Tema 14 | BzaumocBsizb | 21-22. O0mmume npeacTaBieHUus O B3aUMOCBSI3U
perynanus oOMeHa BEIIeCTB B KIIETKE.
oOmeHa 23-24. [IpobGaeMbl XUMHUUYECKOTO 3arps3HEHUS
BEILIECTB. Oorocdeppl. DKOJIOTHYECKH 0€30MacHbIC CITOCOObI
[IpoGnembl BO3/ICIICTBUS HA KUBbIC OPTraHU3MBI.
OMOXMUMHUYECKOH
aKoJoruH (44)
Tema 15 | Xumuueckuii 25-26. CtpoeHue u coctaB aroma. BaneHTHOCTb U
aneMeHT (34) CTENEeHb OKHUCICHHUS XHUMHYECKHUX DJIEMEHTOB.
Ilepuonuecknil 3aK0H.
27. CoctaBiieHUE IEKTPOHHBIX U 3JIEKTPOHHO-
rpaduueckux GopmMya aTOMOB XUMHUYECKUX
3JIEMEHTOB.
Tema 16 | BemiectBo (94) | 28-29. TlocrostnHast ABoraapo. Berurcienue

CTPYKTYPHBIX €JUHUI] B ONIPEACTIEHHOM
KOJIMUYECTBE, Macce Wik 00bEME BEIIeCTBa.

30-31. YpaBuenue MenaeneeBa-Knaiinepona.
Kpucrannoruaparsl.

32-33. CriocoObl BhIpaKEeHHS] KOHIIEHTPAIIUH
pacTBOPOB (MaccoBasi, MOJISIpHAsT)

34. TIpaBuiio cMelIeHUs! paCTBOPOB, («IIPABHIIO
KpECTay).




35. JIP Ne7. IlepechbllieHHbIe PACTBOPDI

36. JIP Ne8. OnpenesneHue KOHUEHTPALMH
COJISTHOM KMCJIOTHI KOHTYKTOMETPHYECKHM
THUTPOBAHHEM

Tema 17

XUMHAYECKHE
peakuuu (124)

37-38. I'eneTrueckas CBSI3b MEXKy KJIacCaMH
HEOPraHMYECKUX M OPTaHUYECCKHX BEIICCTB.

39. TepMoXuMHUUECKHE YpaBHEHUS PEAKIIHIA.
TerutoBoii ekt peakum.

40. JIP Ne9. Onpenesienue TenaoBoro 3¢ pexra
pacTBOpeHHs BellleCTB B BOjIe

41. CkopoCTh XMMHUYECKOHN peakuu. XUMHUECKOe
paBHOBECHE.

42. JIP Nel0. DxcnepuMeHTAIbHOE
omnpejejieHHe CKOPOCTH XHMHYECKOIi peakimu.

43. Peaknnu B pacTBOpax 3JIEKTPOJIUTOB.

44. JIP Nell. Onpenesienue
3JIEKTPONPOBOAHOCTH CHJIbHBIX M CJIa0bIX
3JIEKTPOJIUTOB.

45-46. I'mnpomm3s coneid, pH pacTBopoB.

47. JIP Nel2. Onpenesienue pH pactBopoB
coJieit

48. JIP Nel3. Biausinue TemMneparypsl Ha
CTeNeHb IUAPOJIN3a aleTATA HATPUA

Tema 18

[To3nanue n
MPUMEHEHUE
Berects (104)

49-50. Beruncnenue Macchl Wi 00bEMa POyKTa
PeaKIy Mo U3BECTHOU Macce M 00bEMY
MCXOJISIIIETO BEIIECTBA, COACPIKAIIETO TIPUMECH.

51-52. Brruucnenue maccel (00bEMa)
KOMIIOHEHTOB CMECH BEIIECTB MOJHOCTHIO HITH
YaCTUYHO B3aUMOJCHCTBYIONIHE C PEarCHTOM.

53-54. DnekTpoau3 pacIiuiaBoB U pacTBOPOB
COJICH.

55-56. CtepeoMeTpuyeckre CXeMbl pEaKIuil 1
Ppacy€EThI TIO HUM.

57-58. Pemenne 3ananuii EI'D

Tema 19

IIpoextHas
pabora (104)

59-64. Dramns! uccnenosanus. [loaroroska
IIPOCKTHBIX PaboT.

65-68. 3amuTa NpoeKTHBIX paboT




