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HJIaHI/IpyeMl)Ie PeE3YJIbTATBI OCBOCHHUSI KypcCa

JlmanocTtHble pe3ynabTaThl: OOydyarOUIUIiCS MOMYYUT BO3MOKHOCTH A (hopMHpOBaHUS
CIEAYIOLIMX JUYHOCTHBIX Y'Y /I:

¢ OIIpCACICHNE MOTHUBAlUN U3YUYCHUA y‘l€6HOFO Marcpuala,

* OLICHMBAHUE YCBAaMBAEMOI'0 YYeOHOT0 MaTepuaia, HCXOAI U3 COITUATBHBIX M JIMUHOCTHBIX
IICHHOCTCIA;

¢ MOBBINICHUC CBOCTO O6paBOBaTeHBHOFO YPOBHA W YPOBHSA TI'OTOBHOCTH K H3YUCHHIO
OCHOBHBIX UCTOPHYCCKUX CO6BITHI>1, CBA3aHHBIX C HCTOpHeﬁ Pa3BUTHA XUMUHU U O6H.I€CTBa;

* 3HaHME [IPaBUJI IOBEACHUS B UPE3BbIYAHBIX CUTYaLUX;
* OIICHUBAHUE COIMATIBHOMN 3HAUUMOCTH MPO(ECCHIA, CBI3aHHBIX C XUMUEIH;

¢ BJIAJACHUC IIpaBUIIaMHU 0e30macHoro 06pameHm[ C XUMHYCCKHMMH BCHICCTBAMH U
O60py,I[OBaHI/IeM, IIPOABJICHHUC 9KOJIOTHYECKON KYJIbTYPBI.

MeranpenmeTHbie pe3yabTaThl:

PerynaruBHebie

OO0yuarouuiics NOIYyIUT BO3MOXKHOCTD U1 (POPMUPOBAHUS

CIEYIOIINX PETYJIATUBHBIX Y'Y /]

* L[eJIeTI0IaraHue, BKIII0Yast IOCTAHOBKY HOBBIX 1ieliel, TpeoOpa3oBaHue NpaKkTHYECKON
3a/1a4M B ITO3HABATENIBHYI0, CAMOCTOSTEIbHBIN aHAIN3 YCIOBUN JOCTHKEHHUS LIEJIA Ha

OCHOBE Yy4éTa BBIICICHHBIX YYHTEIEM OpPUEHTUPOB JEHCTBUS B HOBOM Yy4eOHOM
MarepHae;

¢ IJIAaHUPOBAHUC NTYTHU JOCTUKCHUA ueneﬁ;

* yCTaHaBJIMBaHHUE IIENIEBBIX TMPUOPUTETOB, BBIJCICHNE aJIbTEPHATUBHBIX CIIOCOOOB
JIOCTOKCHHS TIEJIM U BBIOOp Hanboiee 3(hPeKTUBHOTO Cr1ocoba;

* YMEHHE CAMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMS U YIIPABIIATH UM;

* YMEHHE NMPUHUMATH PEIICHUS B TPOOJIEMHON CUTYaIlNH;

* IOCTAaHOBKA y4eOHOM 3a7a4M, COCTaBJICHHUE TUTAHA U TTOCJIEI0BATEILHOCTH JACHCTBUM;
* opranuzanus pabodero MecTa Mpu BHIMOJTHEHUH XUMHUECKOTO IKCIIEPUMEHTA;

* NIPOTHO3UPOBAHUE PE3YJIbTATa YCBOCHMS, OLICHUBAHME YCBOCHHOI'O MaTepHalla, OLIEHKa
KayecTBa U YPOBHS YCBOEHUS, KOPPEKLHUS B IJIaH U CIIOCO0 JEHCTBUS MpU HEOOXOAUMOCTH.

ITo3naBarenbHbIE
OO0yJaromuiicst MOJIyYUT BO3MOXXHOCTH 7151 (HOPMUPOBAHUS
CIIEAYIOUIMX MO3HaBaTeNbHbIX Y'Y /I:

¢ [IOUCK U BBIACICHUC I/IH(I)OpMaI_II/II/I;



* aHAJIM3 YCJIOBUHM M TpeOOBaHUI 3a7a4M, BEIOOP, COTIOCTABIICHHE M 00OOCHOBAaHHE CIIoco0a
pEILICHHS 3a]1a9H;

* BBIOOp Hambojiee S(P(EKTUBHBIX CIOCOOOB pEIIeHUs 33Aaydl B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHH;

* BEIBIDKEHHE U 0OOCHOBaHHE THITOTE3bI, BHIOOP crioco0a e€ mpoBepKH;

* CaMOCTOATENIbHOE CO3/aHUE aJrOpUTMa JEATENbHOCTH TPU PpEHICHUH MpodiieM
TBOPYECKOT'0 U TOMCKOBOI'O XapaKTepa;

®* YMCHHUA XapaKTCPU30BaTh BCIICCTBA 110 COCTABY, CTPOCHUIO U CBOﬁCTBaM;

* OIKCBHIBAaHHE CBOICTB TBépI[BIX, KUIKUX, F33006pa3HbIX BCIICCTB, BBIACICHHUEC HX
CYIICCTBCHHBIX ITPHU3HAKOB;

* n300pakeHUE cOCTaBa IMPOCTEHIIMX BEIIECTB C IOMOIIBIO XMUMHUYECKUX (popmyn u
CYIITHOCTU XUMHNYCCKUX peaKHI/Iﬁ C IIOMOIIBKO XUMHUYCCKUX ypaBHeHHﬁ;

* [pPOBEACHUE HAOJIIOJCHUH M ONMCAaHUE MPU3HAKOB M YCIOBUH TEUEHMS] XMMHYECKHX
peaKuuii, BHIIOJHEHUE XUMHUUECKOr0 SKCIEPUMEHTA, BBIBO/IBI HA OCHOBE aHaJIM3a HaOJII0JeHUN
3a HKCHEPUMEHTOM, PELICHHE 33/1a4, MOJy4YeHHe XUMUYECKOH HH(pOpMaIun 3

Pa3IMYHBIX UCTOYHUKOB;
* YMEHHE OPTaHU30BbIBATh UCCIIEIOBAHNE C LIEIIBIO IPOBEPKH TUIIOTES;

* YMEHHUE JIeaTh YMO3aKII0UeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHU) U BBIBOABI;

* yMEeHHE O0BEKTUBHO OIICHWBATh HH()OPMAIIHIO O BEIIECTBAX M XMMUYECKHX TPOLIECCaXx,
KPUTHYECKH OTHOCUTHCS K IICEBAOHAYYHON HH(DOpMALIUH.

KomMMmyHuKaTHBHBIE

OO0yyaromuiics MOJIy4UT BO3MOKHOCTB 17151 POPMUPOBAHUS

CIEAYIOIINUX KOMMYHUKATUBHBIX Y'Y /1

* [I0JIHOE ¥ TOYHOE BBIPA)KEHHUE CBOMX MBICIIEN B COOTBETCTBHH C 33Ja4aMHU U yCIOBHUSIMU
KOMMYHHUKaIWH;

* aJIEKBATHOE HMCIIOJIb30BAHUE PEUYEBBIX CPENCTB Il JUCKYCCUM U apryMEHTallll CBOEH

NO3ULIMY, YMEHHME MpPEJCTaBIATh KOHKPETHOE COJAEp)KaHHE C COOOIIEHHEM €ro B
MUCHbMEHHOU U yCTHOM (popme, onpeziesieHne crnocob0B B3aUMOAEHCTBYS, COTPYIHUYECTBO

B MIOKCKE U cOope nHpOopMaIny;

* OmpejeNeHHe Ccrnoco0OB B3aWMOJCHUCTBHSA, COTPYIHHYECTBO B TIOMCKE M cOope
uH(poOpMalliK, y4yacTHe B Juajore, IJIAHUPOBaHUE OOIIMX CHOCOOOB pabOThl, MPOSBIECHUE
YBaKUTEIFHOTO OTHOILIEHHS K JPYTUM 00ydaeMbIM;

¢ OINMUMCAHUC COACPIKAHUS BBIITOJIHACMBIX JEHUCTBUI C LIEIBIO OPHUCHTHUPOBKU NPCIMETHO-
HpaKTHLIeCKOﬁ JACATCIIbHOCTH,

®* YMCHUA YUUTBIBATH PA3HBIC MHCHUA U CTPEMUTBHCA K KOOPpAUHALIUN PA3JIMIHBIX TO3UITHI

B COTPYAHUYECTBE;



* ¢opMynupoBaTb COOCTBEHHOE€ MHEHHE U  TMO3UIMIO, AapryMEHTUPOBATh W
KOOPJAMHUPOBaTh €€ C MO3UIHMSIMU MapTHEPOB B COTPYJHHUYECTBE IMpHU BBIpabOTKE OOIIEro
peuneHus

B COBMECTHOM JACATCIIBHOCTH,

* OCYIIECTBJISATh B3aWMHBIH KOHTPOJIb M OKa3blBaThb B COTPYAHHUYECTBE HEOOXOIUMYIO
B3aMMOITOMOIIIb;

* IJJTAHUPOBATh 001IME CIOCOOBI PabOThI; OCYIIECTBISTH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
neicTBuil mapTHEpa, yMETh yOeK1aTh;

¢ HCIIOJIB30BATh AaACKBATHBIC A3BIKOBLIC CPCACTBA IJIA OTO6pa)KeHI/I$I CBOHUX 4YYBCTB,
MBICJIEH, MOTHBOB U MOTpEOHOCTEN; 0TOOpaXkaTh B peur (onucaHue, 0ObICHEHHE) COAEpIKaHue
COBEpIIAEMbIX AEHCTBUI Kak B (hOpME TPOMKON COIMATM3UPOBAHHON PEUH, TaK U

B (hopMe BHYTpEHHEHN peul;

¢ Ppa3BUBAaTb KOMMYHUKATUBHYKHO KOMIICTCHTHOCTb, HCIIOJIb3YsA CpPEACTBA YCTHOﬁ n
MMChbMEHHOM KOMMYHUKAIUNU IIpU pa60Te C TCKCTaMH y‘le6HI/IKa U JONOJIHUTEILHOU
HHTepaTypOﬁ, CIIpaBOYHbIMHA Ta6J'II/II_[aMI/I, MpoABJISAATE T'OTOBHOCTb K YBAKCHHUIO WHOM TOYKH
3pCHU ITPHU O6CY)KI[CHI/II/I pPE3yIbTaTOB BBIITOJITHCHHOMH pa6OTLI.

IIpenmeTHbIe pe3yJbTaThI

OOyyaromuiicss Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI TIO3HAHMS: HAOIIOZCHUE, U3MEPEHUE, IKCIIEPUMEHT;
¢ XapaKTEpHU30BaTb TCPMUHBI U ITIOHATUA, OOBICHITH B3aUMOCBSI3h MCKAY HUMU;

* 000CHOBBIBATH CUCTCMY B3IIJ0B HaA XUBYIO IMPUPOAY, MNPUMCHAA OMOJIOTHYECKHUE
TCOpHH, YICHUSA, 3aKOHBI, 3aKOHOMCPHOCTH, IOHUMATh I'PAaHUIBI UX IPUMCHHUMOCTH;

* KJIacCU(PULIMPOBATh OCHOBHBIE OMOJIOTHYECKHE MAKPOMOJIEKYIIbI;

* ONUCHIBATh (PYHKIMU OEITKOB, HYKJIEMHOBBIX KUCIIOT, YTJIEBO/IOB U JIUIIUIOB;

* YCTaHaBJIMBATh CBSI3b CTPOEHUS M (DYHKIIMI OCHOBHBIX OMOJIOTMYECKHX MaKpOMOJIEKYII,
UX POJIb B IpOIieccax KJIETOYHOr0 MeTab0In3Ma;

* 00BSICHATH 3HAUEHUE MUKPO-, MAKPO- U YIBTPAMHUKPOIIEMEHTOB B KJIETKE;

* TOHUMATh CYIIHOCTh OMOCHHTE3a OEIKOB, MEXaHU3Ma JCHCTBUS (PepMEHTOB, OMOCHHTE3A
JHK u PHK, pacnaga OenkoB, OwocuHTe3a M OoOMEHa YIJIEBOJOB, OMOCHMHTE3a W OOMEHa
JUTIUI0B, OMOJIOTUYECKOTO OKHUCIEeHHS W cuHTe3a AT®D, mexaHu3ma NEUCTBUS CTEPOMIHBIX
TOPMOHOB;

* pemarb 3aJauu Ha ompeaeneHue nocienoBatenbHocTH HykineotnaoB JHK u nPHK
(MPHK), antukononoB TPHK, nocnenoBaTeabHOCTH aMUHOKHCIIOT B MOJIEKYJIe OejKa, TpUMEHss
3HAHHUA O peaKUUsIX MAaTPUUYHOTO CUHTE3a, FTeHETUYECKOM KO/JI€, IPUHIIUIE KOMITJIEMEHTAPHOCTH;

* JefaTh BBIBOABI 00 H3MEHEHHUAX, KOTOpbIE MPOM30MAYT B Hpoleccax MaTpUYHOTO
CHHTE3a B Cllydyae U3MEHEHUs nocienoBarenbHocTy Hykineotnos JJHK;

* 000CHOBBIBATh B3aNMOCBS3b IIJIACTUYSCKOTO U OHCPTCTUUCCKOT' O O6M€HOB; CpaBHHUBATH



MPOIIECCHI TUTACTHYECKOTO U DHEPTETHUECKOTO0 0OMEHOB, TIPOUCXOISIINX B KIETKAX )KUBBIX
OpPTraHU3MOB;

¢ XapaKTEpru30BaTb METOAbL OHMOXMMHYECKHX HCCHGHOB&HHﬁ;

*  TPOBOIUTH y4eOHO-HCCIICAOBATEIBCKYIO JICSITCIBHOCTh: BBIIBUTATh THIIOTE3BI,
TUTAHUPOBATh pabOTy, OTOMPATH U IPEOOPA30BHIBATH HEOOXOAUMYIO HH(GOPMAITUIO, IPOBOIUTH

HKCIIEPUMEHTBI, HHTEPIIPETUPOBATh PE3yIbTaThl, JIeJaTh BBIBOJBI HA OCHOBE IMOJYYEHHBIX
pe3yJbTaToB;

OO0yuaromuiicst HOJy4UT BO3MOKHOCTh HAYUYUTHCS:

¢ BbBIIBUTATb U TMPOBEPATHL OSKCHCPUMCHTAJIIBHO THUIIOTC3bI O XHUMHYCCKHUX CBOMCTBaX
BCIICCTB HA OCHOBC UX COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTH BCTYIIaTh B XUMUYCCKHUEC PCAKIINH,
0 XapakKTepe U NpOAYKTaAX pa3INYHbIX XUMHUYCCKHUX peaKuHﬁ;

¢ XapaKTCpHU30BaTb BCHIECTBA II0 COCTAaBY, CTPOCHHUIO H CBOfICTBaM, YCTaHaBJIMBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3W MCKY JaHHBIMH XapaKTCPHUCTUKaAMH BCUICCTBA,

* BBIABUTaTh U NPOBEPATH SKCIEPUMEHTAIBHO THUIOTE3bl O PE3YJIbTATaxX BO3ACHCTBUSA
pa3TUYHBIX (PAKTOPOB HA U3MEHEHUE CKOPOCTH XMMHYCCKON PEaKIIvH;

¢ UCIIOJIB30BAaThb HpI/IO6peTéHHHe KIIFOYCBLIC KOMIICTCHIUHU ITPH BBIITIOJIHCHUU IIPOCKTOB U

y‘le6HO-I/ICCHe,I[OBaTCJ'IBCKI/IX 3ala4 110 HU3YYCHHIO CBOﬁCTB, crmoco0oB MOJIYUYCHUA U
pacrio3HaBaHUA BCUICCTB;

* 00BEKTHUBHO OLICHHUBATh I/IH(i)OpMaI_II/IIO 0 BCIICCTBAX U XUMHYCCKUX IIPOHCCCaxX;

* OCO3HaBaThb 3HAYEHUE TEOPETHMYECKUX 3HAHUUW 10 XUMHUU I IPAKTUYECKOU
JIeITEIILHOCTH YeJIOBEKA;

* CO3/1aBaTh MOJIEJIM U CXEMBI JJIsl PELICHUs] yYeOHBIX U MO3HABATENbHBIX 3a/1a4; TOHUMATh
HE0OXOIUMOCTb COOJIIOICHUS IPEANUCAHHM, TPEAIaraéMbIX B MHCTPYKIMSX 110 UCIOJIb30BaHUIO
JeKapCcTB U Jp.

Copaeprxanue nporpaMmsbl

Tema 1. Xumuueckuii sxciepuMeHT U nudposblie 1adopaTopun

[Mu¢possie naturku. OOuMe xapakrepuctuku. Ousndeckue 3¢ HeKTsl, UCIOIb3yeMble
B paboTe JaTYHKOB.

Tema 2. BBeeHue B OMOXUMHIO

Buoxumuss — Hayka O KadyeCTBEHHOM COCTaBe, KOJIMYECTBEHHOM COJEp)KaHUU MU
npeoOpa3oBaHUsX B IMPOLECCEe IKHUIHEAEATENPHOCTH COEAMHEHHUH, 00pa3ylommx KHUBYIO
martepuio. Mcropust pasButust OnoxumMun. Posib OT€UeCTBEHHBIX YUEHBIX B Pa3BUTHU OMOXUMMU.
B3auMocBs3p  OMOXMMHMM C MOJIEKYJISIPHOM Ouosorueit, 6unopusukoil m OHOOpraHMYECKOU
XuMuel. 3HaueHrne OMOXUMUM JUTs pa3BUTHsI OMOJIOTMH, METULIMHBI, OMOTEXHOJIOTHH, CETECKOTO
XO035IMCTBA, TEHETUKM U OKOJOTMH. MeToapl OMOXMMHUYECKHX HCCIEOBaHUH M UX
XapaKTepPHUCTHKA. Hcnonp3oBanue COBPEMEHHBIX CKOPOCTHBIX "



ABTOMATU3UPOBAHHBIX QU3UKOXMMUYECKUX METOJIOB aHaiu3a g OWOXMMHUYECKUX IIeJieH.
bruoxumuueckne METo b MOHUTOPUHTA OKPY’KaIOIIEH Cpebl.

Tema 3. XUMHYECKUI COCTaB OPraHU3MOB M 00IIIee IMOHATHE 00 OOMEHE BEIECTB

U sHepruu B xkuBoM mpupojne [loHsTHE O TNIaBHBIX OMOTEHHBIX 3JIeMeHTax. Makpo- u
MUKPO3JIEMEHTbl. 3aKOHOMEPHOCTH pacrpocTpaHeHHs] JJIEMEHTOB B JKHUBOM MpuUpOE.
[ToTpeOHOCT, OpPraHW3MOB B XHMHMYECKHX  DJIEMEHTaX. bHOreoXuMHYecKUil KpyroBOpOT
BEIIECTB B IPHUPOJIE — OCHOBA COXpaHEHHUs paBHOBecus Ouocdepbl. MacmTabbl oOMeHa
BEIIECTB B JKMBOM mpupoze. llimactuueckre u sSHepreTHUeckue BellecTBa. buomormyecku
aKTUBHBIC COCAMHEHUS, MX POJb B JKU3HU YEIOBEKA, *XKUBOTHBIX W pacreHui. [lonstue o
MECTUINIAX U UX BUJAX.

Tema 4. benku. Pacnag u OnocunTes O€IKOB

Poinp OenkoB B IOCTPOCHHH U (I)YHKL[I/IOHI/IpOBaHI/II/I )KUBBIX cucteM. IloHsaTue o IIpOTCOMC
u IIPOTCOMHKE. AMMHOKHCIIOTHBIN COoCTaB OEIKOB. ITonsTue (6] IIPOTCUHOI'CHHBIX
AMHWHOKHCIIOTaXx.

Crioco6 cBsi3M aMUHOKUCIOT B OenkoBoil mojekyie. Ilentuner. Ilpupoanbie menTusi
(TIIyTaTHOH, Ba3oNpecCuH, SHKe(DaTuHbI, YHIOPGUHBI U 1p.), UX (HU3HOIIOTHIECKOE 3HAYCHUE U
UCTIOJIb30BAaHUE B KAueCTBE MEAMIMHCKUX MpPENapaToB. XUMHUYECKHH CHHTE3 MENTHIOB
3aJJaHHOTO CTPOCHHUSI M BO3MOXXHOCTH WX mpuMeHeHHs. CTpykTypa OEIKOBBIX MOJEKYII.
[lepBuunas ctpykrypa OenkoB. [IpHHIMIBI M METOABI ONpeAeNCHUS MEPBUYHOM CTPYKTYpPHI
Oenka. Bropuunas v HajgBTOpUYHAS CTPYKTYphl OenkoB. [lonstue 00 o- u B-koHpopmanmsx
nonunentuanoi nenu (pabotsl JI. Tlomuura). [lapamerpsl o-cnivpany MOJUMENTHIHOW ILIETIH.
CBs3b NEpPBUYHON W BTOPUYHOU CTPYKTYp OenkoBoi Mousekynbl. Knaccudukaius OenkoB Mo
3JIeMEHTaM BTOPUYHOU CTPYKTYpbl. JJOMEHHBIN MPUHLUI CTPYKTYpHOM OpraHu3aluu OENKOB.
[ToHsATHE O CTPYKTYPHBIX M (PYHKIMOHAIBHBIX JOMEHaX (Ha NMpUMepe MMMYHOIJIOOYJIMHOB U
KaTAINTUYECKH aKTUBHBIX OenkoB). Tpernunas crpykrypa OenkoB. Tumbsl —cBs3ei,
o0ecneunBaroIuX NOJepKaHUE

TPETUYHOM CTPYKTYpHI. JIMHAMUYHOCTh TPETUYHON CTPYKTYpbI OenkoB. CaMoopranu3anus
TPETUYHOM CTPYKTYpPbI OEIKOBOIM MOJIEKYJIBI U POJIb CIENU(PUIECKUX OEIKOB-IIAIIEPOHOB B 3TOM

nporiecce. [Ipeackasanue mpocTpaHCTBEHHOTO CTPOCHHS OEITKOB UCXOS U3 UX TIEPBUYHON

CTpyKTypbl. UeTBepTuuHas cTpykTrypa OenkoB. KoHKpeTHbIE MpUMepbl YETBEPTUYHOU
CTPYKTYpHI O€lKOB (TeMOIJIOOWH, JIaKTaT-IeruAporeHasa, karajgaza u jap.). Homenkiarypa u
kinaccupukanus OenkoB. DyHKUMOHaNbHAs Kiaccupukanus OETKOB U XapaKTepUCTHKA
OTJIENbHBIX

IPYIIL  CTPYKTYPHBIX, COKPATUTEIbHBIX, 3ALIUTHBIX, TOKCHUYECKHUX, PELECNTOPHBIX U
perynaropHbixX. beiaku (MeTamioTHOHENHBI, TeMOTTIOOUH U Ap.).

Pacnan OenkoB. ®epMeHTHI, OCyIIECTBIIsAIONIME pacnan OenkoB. [Iporeacombr —
KOMILIEKCHI TPOTEOJUTHYCCKHX (epMeHTOB. MaKopHble O€IKH KpOBH KaK HCTOYHUKH
OHOJIOTUYECKU

AKTHBHBIX MENTHUI0B. MeTabomm3M aMMHOKUCIIOT. KoHeYHBIEe TPOIYKTHI pacmana OeinKoB U
MyTH

CBS3bIBAHUSA aMMHAKa B OpraHU3MC. HyTI/I HOB006pa3OBaHI/I$I AMHWHOKHMCJIIOT. HepBI/ILIHBIe 151
BTOPHUYHBIC aMUHOKHUCJIOTHI. 3aMeHHMMbIC ¥ HE3aMEHUMEBIC aMUHOKHCIOTHL. BHOCHHTE3 OEIKOB.



MatpuyHas cxema OuocuHTe3a O€lKOB. AKTUBUPOBAHHE AMUHOKHCIOT (CHHTE3 aMHHOAI[MII-
TPHK). Crpoenne pubocom. CocTaB NpPOKaPUOTHUECKHUX M HSYKAPHOTHYECKUX PHOOCOM.
[TonupubGocombl. DTanbl TPAHCIALUN (MHULUALKSA, SJIOHTAIMS, TEPMUHALIUS) U UX PEryJIsius.
Kox GenkoBoro cunTeza. OCOOEHHOCTH T€HETHYECKOT0 KOJla MUTOXOHAPUH U XJIOPOILIACTOB.

JlabopaTopHEIil paboOThI

1. Onpenenenue cpesibl paCTBOPOB AMHUHOKHCIIOT.

2. OnpeneneHue N303JIEKTPUIECKON TOUKHU KEITATUHBI.

3. Omnpezenennie TeMnepaTypsl IIaBICHUS AMUHOKHUCIIOT.
4. BousitHue TemriepaTypbl Ha CBOMCTBA OETKOB.

5. Biiussaue namenenust pH Ha cBolicTBa OEIKOB.

6. LlBeTHBIC peakiiuu Ha OCJIKH.

Tema 5. @epMeHTHI

Pa3HooOpa3ue KaTaJuTHYCCKH AKTHBHBIX MOJIEKYJ. KaraluTHdeckd aKTHBHBIC OCJIKH
(oH3uMBI), KaTaautHyeckd aktuBHbie PHK (prOO3uMBI), KaTalUTHYECKH AKTHBHBIC aHTHTEINA
(a063uMBI).

Karanurnueckas ¢pynkmusi 6enkoB. Paznmmuus B cBolicTBax (DEPMEHTOB M KaTaIM3aTOPOB
HUHOUI

npupoabl. Cneunduunocts aeiictBust pepmenTo. Ponb oreuectBenHbix yuénbix (M. I1.
ITaBnos,

A. E. bpaynmreitn, B. A. DHrenasrapar u ap.) B pazButuu 3H3uMojoruu. Ilonsrue o
CyOCTpaTHOM M aJUIOCTEPUUECKOM LEHTpax B MoJieKyse ¢epMeHTOB. DepMeHTh MOHOMEpPHI
(TpUIICHUH, JHM30LUM) M MYJIbTUMEpPHI (TIyTaTHOH-penykTas3a). I[lonstue o kodepmeHTax.
Kodepmentsl — nepenocunku Bopopona u anektpoHoB (HAZ, HAI®, ®AJl), u aTOMHBIX
rpynn (AT®, xodpepment-A, HJID-caxapa). MHoxecTBeHHblE (QOpPMBI (PEPMEHTOB M HX
(GyHKLIMOHATIBHOE 3HAUCHHE.

H3odepMeHTHl NaKkTaTACTUAPOTEHA3bl. 3HAYEHHE HCCIEAOBAHUS MHOKECTBEHHBIX (OpM
bepMeHTOB AJii MEIUIMHBI, T€HETUKH, CEJNEeKIMM M MOHUTOPUHTA OKPYKAIOLIEH Cpebl.
Mexanusm  neiictBusi  gepmenToB.  DepMeHT-CyOCTpaTHble  KOMIUIEKChl.  KoHcTaHTa
mucconuanuu - gpepMmenT-cyoctpatHoro komiiekca (KS) u koncranta Mmuxasmuca (KM).
AKTHBATOPBI U HUHTUOUTOPBI

depmeHTOB. BrusHMe KCEHOOMOTMKOB Ha aKTMBHOCTh (epmeHTOB. Homenkmarypa u
knaccuukanus ¢epmentoB. llpunnunel kinaccupukauuu ¢depmenToB. IIpomeblneHHOE
MOJIyUeHUE U TPAKTHUECKOE WCIOJIb30BaHHE (epMeHTOB. IlepcrnekTHBBI MPaKTHUECKOTO
UCIIOJIb30BaHUS puOO3UMOB U a03UMOB JUIsl 0pPBOBI ¢ 3200I€BaHUSMH YeTIOBEKa.

Tema 11. 'opMOHBI U UX poJIb B 0OMEHE BEIIECTB

Knaccugukamus ropmonoB. CTepougHble TOPMOHBI: KOPTHKOCTEPOH, TECTOCTEpPOH,
ACTPAANON, SKAU30H. MexaHu3M JEHCTBHS CTEPOUJHBIX TOPMOHOB. [lenTHiHBIE TOPMOHBI.
XapakTepucTHKa WHCYJIMHA, TOPMOHAa pPOCTa, THUPEOTPONMHA, TacTPHUHA, Ba30NPECCHHA.
MexaHu3m eHcTBUS MENTUAHBIX TOPMOHOB (Ha IMpHUMEpe TiokareHa M MHcynuHa). CaxapHbIil
nuadeT U ero



Buabl. [Ipoune TropMoHBI (aJpeHanMH, ayKCHH, TUOOEpeIuHbI, LHUTOKUHHHBI,
IOpPOCTarfIaHAWHBI), MX CTPYKTypa M MEXaHW3M JeHcTBUA. PMim3uHT-()akTopbl TOPMOHOB.
Heiiporopmons! (3H10pduHE 1 SHKe(DanuHbl). [[ppuMeHeHne TOpMOHOB B MEAULIMHE M CEITHCKOM
XO3SCTBE.

Tema 12. B3aumocBszp u perynsmuss ooMmeHa BemecTB. [IpoOiieMbl OHOXMMHYECKOM
AKOJIOTUHU

OO01mye npeACcTaBICHUs O B3aMMOCBSI3M 0OMEHa BEIIeCTB B KieTke. [IoHATHE 0 KITFOYeBBIX
MeTabonuTax (MUPOBUHOTpAHAS KHCI0Ta, KohepMeHT-A u np.). B3zauMocssass OenkoBoro u
HYKJIICMHOBOTO OOMEHa, 3HAUCHUE PEryISITOPHBIX OENKOB. B3aWMOCBS3b YITIEBOJAHOTO U
OenkoBoro oomMeHa. Ponb mMUpoOBHHOTpaIHONW KHUCIOTH M Iukia KpebGca B 3TO B3auMOCBS3U.
B3aumocBs3p oOMeHa YTJIEBOJOB U JIMIIKAOB; POJb AallETUIKOIH3MMa-A B ITOM TMIpOIECCe.
YpoBHH peryisiuu OOMEHa BEIIeCTB: KJICTOYHBIHA, OpPraHU3MEHHBIA W TOMYJISIIHOHHBIMH.
TpaHCKPUTIITUOHHBIN (OTIEPOHHBIN) ypoBeHb peryisnud. OCHOBHBIC MEXaHW3MbI PETYJISAIUN
oOMeHa BemiecTB B KieTke. OpraHM3MEHHBIH YPOBEHb PEryisiiud. [ OpMOHaIbHAs PEryIisIius
oOMeHa BEIleCTB.

Kackanuplii MexaHM3M pETyJSIIMU C y4acTUEM TOPMOHOB M BTOPUYHBIX IOCPEIHUKOB.
[TonynaumMOHHBI ypOBEHb peryasuud. AHTUOMOTUKM MHUKPOOOB, (HUTOHIMIBI pACTECHHH,
TENCPrOHBDKUBOTHBIX M MX BIHMSHHE HA MPOIECCHl  JKU3HENESATEIBHOCTH. JKOJIOTO-
OMOXMMHYECKHE  B3aMMOJCHCTBHS C  y4acTHEM  Pa3IUYHBIX  TPYNI  OPraHU3MOB:
MHKpPOOPTaHU3MOB, TPHOOB, BBICIINX PACTCHUH, XMBOTHBIX. TOKCHHBI pacteHuid. [lumeBbie
JIeTeppeHThl M aHTUGHUIAHTHL [IWIIeBble aTTPaKTaHTHI U CTHUMYJSTOPHL. XEMOPETYJIATOPHI,
BO3JICICTBYIONIME HA MO3BOHOYHBIX JKUBOTHBIX. HakoIuleHHMEe M HMCIIOIB30BaHUE >KUBOTHBIMH
BTOPUYHBIX METAaOOJIMTOB pacTEHW. AHTPOIOTEHHbIE OMOAKTUBHBIC BEIIECTBA U TPOOIEMBI
XUMHYECKOTO 3arpsisHeHus: Onocdepsl. DKoIorudeckn Oe30macHble CIocOoObl BO3ACHUCTBUS HA
pas3JIMnYHbIE BU/IbI )KUBOTHBIX, PACTEHUN 1 MUKPOOPTaHU3MOB.

Tema 13. [IpoexTHas pabota
[Ipennaraercst AJis1 MPOEKTHON PabOTHI CIEAYIOMIME TeMbI (TTPUMEPHBIE):
1. KauecTBeHHBIC peaKkIIMy HA AMUHOKHUCIIOTHI U OEJIKH.

2. IlpuroroBneHue pactBopa 6enka (sMuyHOro anbOyMuHa). Paznenenue 6enkoB KypuHOTO
SIIa 0 UX pacTBOPUMOCTH. JleHatypanus 6enkoB (0OpaTuMasi 1 HeoOpaTumasi).

3. CpaBHUTENbHBIN aHAIN3 IPOAYKTOB KMCIOTHOTO U (PEPMEHTATUBHOIO THAPOIU3A

JIM- ¥ TIOJIMCaxapuJIoB (Ha MIpUMeEpe caxapo3bl U Kpaxmaa).

4. CneuupudHOCTh AelcTBUS (PepMEHTOB (amMHiIasa).

5. BausHMe Ha aKTUBHOCTH (PEPMEHTOB TeMIIEpaTypsl, pH, aKTHBaTOPOB U HHTUOUTOPOB.
6. Brigenenne puOOHYKICOPOTEHHOB U3 APOXIKEH.

7. KauecTBeHHOE ompeiesieHHe MPOTyKTOB TUAPOIN3a puOOHYKIEOPOTENHOB.

8. BI)I)ICJ'IeHI/Ie IITAKOTeHAa M3 MEeUeHU KUBOTHBIX. ComocTaBIcHHE CTPYKTYPBI TI'NITMKOI'CHA
" Kpaxmajia.

9. Paznenenue yrieBogoB METOIOM TOHKOCIOWHON XpoMaTorpadum.

10. Tunponus KUpOB MO ACHCTBUEM JIUIA3HI.



11. Bimsanue jxejluM Ha aKTUBHOCTD JIMITA3bI.

12. KadecTBeHHBIC pEaKIIMK HA TOPMOHBI

13. buorenHas kiaccupuKaMsg XMMAYECKUX 3JIEMEHTOB.
Bbuonornyecky akTHBHBIE BelleCTBA. BUTaMUHEL.

buonorndeckn akTuBHBIC JO0OABKHU: TTpodaHaIMs WK TTOJIb3a?
buonorudeckast pojib BATAMHUHOB.

14. Butamun C u ero 3Ha4eHUE.

15. HUckyccTBeHHBIE KUPBI — Yrpo3a 3J0pOBbIO.

16. Hcnonwp3oBaHME IPOXKIKEH B MUIIEBON MTPOMBIIIUICHHOCTH.

17. HUccnenoBanue GU3UKO-XUMHUYECKHUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOIUTEIICH,
UMEIOIINX YKOJIOTHYECKUN cepTU(dUKAT.

18. Hop B mpoayKTax MUTAHUS U BIMSHHUE €0 HA OPraHU3M YeJIOBEKa.

ITo HpOTOHI/ITH‘ICCKOﬁ TCOPUU KHCIOT H OCHOBaHI/Iﬁ, 0-aMHMHOKHCJIOTBI OTHOCATCA K
aM(bOJ'II/ITaM, TaK KaK COJACpKaT B COCTAaBC MOJICKYJIbI KHUCJIOTHBII M OCHOBHOM LHCHTPHLI. B
BOAHOM PACTBOPEC MOJICKYJIA 0.-aMHUHOKHUCIIOTHI CYIICCTBYCT B BUAC 6I/IHOJI$[pHOI‘0 HOHaA.

B 3aBucumocTu ot pH cpensl MoXKeT peodaanaTh TOT UM WHOU 3apsil.
B cunpHOKMCTBIX cpenax (pH 1—2) popmupyercst kaTnoHHAs (hopMa 0-aMHHOKUCIIOTHI.
B cunbromenounoii cpene (pH 13—14) npeo6nanaer anuonHas Gpopma o-aMUHOKUCIIOTHI.

CymectBytoT 3HaueHus pH crneuneduyeckue sl KakJIOW aMHUHOKUCIOTHI, B KOTOPOM
KOJIMYECTBO AHMOHHBIX (OPM B PACTBOPE PAaBHO KOJWUYECTBY KaTHOHHBIX (opm. [lpu stom
HEO0OXOIUMO YUUTHIBATh HATUYME HOHOTCHHBIX TPYIIHPOBOK OOKOBOI LIETIH.

3nayeHne pH mnpu KkoTopom OOIME 3apsii MOJEKYJbl O-aMHHOKUCIOTHI paBeH O,
Ha3bIBACTCS U303JIEKTPUUECKOM TouKoi o-aMuHOKHCIOTH (pHAK).

Eciu pH pacTBOpa COOTBECTCTBYCT I/I303H6KTpI/I‘ICCKOI>'I TOYKEC 0-aMUHOKHCJIOTBI, TO IIPU

ANIeKTpodope3e He MPOUCXOIUT ABMKEHUS MOJIeKyibl B pactBope. Eciu pH pactBopa <pl,
TO KaTHOHHas (opMa o-aMHUHOKUCIOTHI JBHXKeTcs K kartoxy. Ecmm pH pactBopa >pl, To
aHMOHHasE opMa O-aMHUHOKHUCIIOTHI ABIKETCS K aHomy. Ha sTom ocHoBano paznenenune AK
METOI0M dJIeKTpodopesa.

21.]'[5[ OOJILIIMHCTBA OCJIKOB JKHBOTHOT'O IMPOUCXOKACHUA U30JICKTPUUCCKHUE TOYKH JICKAT

B npezenax ot 5,5 go 7,0 (uckirouenue: nerncud —pl = 1, canemun — pl = 12), T. e. Oenku
o0nagaroT 6oJiee BEIpRXKEHHBIMU KUCIIOTHBIMU CBOWCTBAMHU

[Tpu pusmonornyeckux 3nauenust pH 7,34—7,36 invivo HU 0JJHA 0.-aMUHOKHUCIIOTA U HU

OJIMH O€JOK HE HAXOAUTCS B M303JEKTPUYECKOM COCTOSHHUM, a MpeodiasaeT aHWOHHAs
¢dbopMa, oTpUIIaTENBHBIN 3apsii KOTOPOI ypaBHOBEIINBAETCS KaTHOHAMU HaTpus U Kanus (Na+ u
K+).



IIpakTHueckas 4acTb

Llenb: ompenenuts pH pacTBOPOB aMHUHOKHCIOT W CAENAaTh BBIBOJ O 3aBHCUMOCTH
3HaueHuss pH ot cTpoeHuss amMuHOKHCIOT. [IpOAOIKUTE M3ydaTh BO3MOXKHOCTH JATYUKOB U
nporpammel RelabLite.

PeaktuBsl u 000pynOBaHHE:

1. Kommnbrotep.

2. Kommnbrotepuslit uatepdeiic coopa gannsix ReleonLite.

Jatuuk onpenenenus pH, xumuueckue cTakaHbl, IPOMbIBAJIKA, BOAA JUCTHILIIMPOBAHHAS,
0,01 M pacTBOpBI aMHHOKHUCIIOT (TJIMIIMHA, aTaHMHA, TTTyTAMHUHOBOM KUCJIOTHI, TU3WHA).
WMHCTpYKLHKS TIO BBIITOJHEHHUIO Ta00paTOPHOI paboThI:

1. 3akpenure maruuk pH B Janke mrTatuBa W TOAKIIOYUTE U €r0 K IJIAHIICTHOMY
peructparopy (KoMIbroTepy). 3amycTure nporpamMmmy u3mepenuii ReleonLite.

2. B xummuueckuil crakan Haineiite 30 My pacTBOopa INIMLIMHA, OmMycTuTe nardyuk pH.
Konuuk

YYBCTBUTCIIBHOI'O 3JIEMCHTA JOJI?KCH OBITh HOI"p}I)KéH B paCTBOpP HC MCHEC UCM Ha 3cmu
HC KaCaTbCia HU AHA, HU CTCHOK CTaKaHa.

3. Haxxmure knonky «Ilyck». 3adukcupyiite nokasanus pH pacTBopa aMUHOKHUCIIOTHI.
4. IIpomoiiTe 1aTYMK U3 pacTBOPA JUCTUIUITMPOBAHHOM BOJOM.

5. AHaJOrMYHO NOBTOPUTE M. 2—4 A7 IPYTUX aMUHOKHCIIOT.

6. Pe3ynbrarhl n3MepeHuii 3aHeCUTe B TAOIHUILY.

7. Cnenaiite BBIBOJ.

®opMbl ¥ BUIBI PadOT: SKCIIEpUMEHTaIbHbBIE pab0ThI, TECTUPOBAHUE 110 TEMaM Kypca,

TBOpUecKkne paboThl, Yy4eOHO-HCCIeI0BaTeNbCKUE pPabOThl, HAay4YHO-TPAKTUUYECKas
KOH(EepeHIMsI, KPYTJIBIN CTOJ, JOKJIAJbI YYaIINXCs 110 BEIOPAaHHON TeMe MCCIIeI0BAHMS.



TeMaTnuyeckoe NIIAaHKPOBaHUE

Ne Ha3zBanue pa3aenoB u KoanyecTBo 4acoB
TeM Bcero Teopus IIpakTuka
10 knacc
Tema 1 BBonbIe 3aHATU. 4 2 2
XUMHYECKUN DKCHEPUMEHT U
udpoBkIe J1a00paTOPUN
Tema 2 BBenenue B OHOXHMHIO 2 2
Tewma 3 XUMHYECKUH COCTaB 4 3 1
OpraHU3MOB M 00Ilee MOHATHE
00 oOMeHe BeUIecTB M JYHEPrHU
B KUBOU MIPUPO/IE
Tema 4 benku. Pacnian " 8 6 2
OMOCHHTE3 OCIIKOB.
Tema 5 depMeHTHI 6 4 2
Tema 6 ButamuHbl M HEKOTOpBIC 6 4 2
apyrue OHOJIOrNYECKH
AKTUBHBIE COCTMHEHUS
Tema 7 HyxnenHoBble KUCIOTHI U 4 3 1
X 0OMEH
11 knacc
Tema 8 YTeBoabl 1 X 0OMeH 5 3 2
Tema 9 Junuael 1 ux ooMeH 5 3 2
Tema 10 buonoruueckoe 2 2
okucieHue u cunres ATO
Tema 11 l'opmoHBI M uX poab B 8 6 2
0oOMeEHE BEIIeCTB
Tema 12 B3aumocss3p u perymnsmnus 4 2 2
0oOMEHa BEIECTB.
[TpoGnembr
OMOXMMHUYECKON IKOJIOTUHU
Tema 13 [TpoexTHast paboTta 10 2 8
Uroro 68 42 26




TeMaTnuyeckoe NIIAaHKPOBaHUE

Ne Ha3zBanue pa3aenoB u KoanyecTBo 4acoB
TeM Bcero Teopus IIpakTuka
10 knacc
Tema 1 BBonbIe 3aHATU. 4 2 2
XUMHYECKUN DKCHEPUMEHT U
udpoBkIe J1a00paTOPUN
Tema 2 BBenenue B OHOXHMHIO 2 2
Tewma 3 XUMHYECKUH COCTaB 4 3 1
OpraHU3MOB M 00Ilee MOHATHE
00 oOMeHe BelIeCTB U SHEPTHH
B KUBOU MIPUPO/IE
Tema 4 benku. Pacnian " 8 6 2
OMOCHHTE3 OCIIKOB.
Tema 5 depMeHTHI 6 4 2
Tema 6 ButamuHbl M HEKOTOpBIC 6 4 2
apyrue OHOJIOrNYECKH
AKTUBHBIE COCTMHEHUS
Tema 7 HyxnenHoBble KUCIOTHI U 4 3 1
X 0OMEH
11 knacc
Tema 8 YTeBoabl 1 X 0OMeH 5 3 2
Tema 9 Junuael 1 ux ooMeH 5 3 2
Tema 10 buonoruueckoe 2 2
okucieHue u cunres ATO
Tema 11 l'opmoHBI M uX poab B 8 6 2
0oOMeEHE BEIIeCTB
Tema 12 B3aumocss3p u perymnsmnus 4 2 2
0oOMEHa BEIECTB.
[TpoGnembr
OMOXMMHUYECKON IKOJIOTUHU
Tema 13 [TpoexTHast paboTta 10 2 8
Uroro 68 42 26




Kane}mapno-TeMaTuqecxoe NJIAaHUPOBAHHE

Ne Ha3Banue pa3iesioB u TeM Koan4gecTBO 4acoB
ITo ITo paxry
IJIAHY
10 xnacc
Tema 1 BBoanrie 3apsatus. XUMHUYECKUN
9KCIIEPUMEHT u 1 poBbIC
nabopaTopun
Tema 2 BBenenue B OMOXUMHIO
Tema 3 XUMHUYECKUN COCTaB OPraHU3MOB

U o0llee nmoHAThe 00 0OMEHE BENIECTB
1 DHEPTUH B KUBOU IPUPOJIE

Tema 4 benku. Pacman wu OwuocuHTe3
OEIKOB.

Tema 5 DepMeHTBI

Tema 6 ButamuHbl 1 HEKOTOpBIE ApPYTHE

OMOJIOrMYECKN aKTUBHBIE COCANMHCHUA

Tema 7 HyknennoBble KHCIOTBI W HX

o0MeH
11 kiace

Tema 8 YTeBobl M X OOMEH

Tema 9 JIunuaer 1 ux oOMeH

Tema 10 buonornueckoe OkuciIeHUE U
cunre3 ATO

Tema 11 l'opMOHBI M UX poiib B OOMEHE
BELIECTB

Tema 12 B3aumocBa3s  u perynsanus
oOMeHa BeIIeCTB.

[TpoGnembr OMOXMMHYECKON

9KOJIOTUU

Tewma 13 [IpoexTHas pabota
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