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1 ]_le.l'llfl H 3aJa4Y1 OCBOCHUA JUCHHUITJIMHBbI

eanb (meau) OCBOCHHS TUCITATUINHBI:

dbopMUpOBaHHE y CTYIEHTOB IIEIOCTHONH CHCTEMbl 3HAaHWK B 00JAacTH OWOXMMHUU TOPMOHOB,
MPEACTABICHUE O PETYJSIPHOW PO TOPMOHOB Ha MOJIEKYJSIPHOM, CYOKJIETOYHOM YPOBHSIX B pealin3ariuu
MCXAaHU3MOB 6I/IOXI/IMI/I‘IGCKI/IX, (1)I/I3I/IO.HOI‘I/I‘-IGCKI/IX, TCHECTHUYCCKUX U I/IMMyHOJIOFI/I‘-IGCKI/IX HpO]_IeCCOB

3amaun:

- (opmupoBaHMe 3HAHMNA O BHE KJIETOUYHBIX M BHYTPHUKJIETOUHBIX MOJIEKYJISPHBIX MEXaHU3Max
PETYISAINY U aIaNTallii TOPMOHAIBHBIX CUTHAJIOB,
- 0 MexaHu3Max peaju3aluy OHWOJIOrMYECKOTo JEHCTBUS MEPBUYHBIX U BTOPUYHBIX CUTHAJIBHBIX

CHUCTEM,

- 0 BO3/ICHCTBUY MENTHHBIX, CTEPOUIHBIX TOPMOHOB M IIUTOKMHOB Ha TEHHYIO AKCIIPECCHIO,
- IPOHUIIAEMOCTh MEMOPaH KJIETOK, MPOLIECCH XUMUYECKON MOIM(UKAITUN OCIIKOB.

2 MecTo JUCUMIIJIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMmbl

JlMcuuIuiMHa OTHOCUTCS K AMCHUIUIMHAM (MOIYJSIM) IO BBIOOPY BapuaTUBHOW yacTu Onoka [|

«Incuummmabl (MOTYIIN)»

[IpepexBusuthl quctutiuael: b1./[.5.21 [Jumonoeus, eucmonoeus u buonozcusn pazeumus, b1.J[.5.24
buoxumus u monexynapuas ouonozus

[TocTpexkBU3UTHI AUCUMIUTAHBL: Omcymcmeyom

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HANIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

Kox u HanmenoBanue
(bopMHUpPYEMBIX KOMITETCHITUI

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tmanupyemble pe3yabTaThl

00y4YeHUs 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAIIBI
(dhopMUpOBaHUSI KOMITETEHITUI

[TK*-5 CriocobeH npuMeHsITh
Ha TIPAKTHKE METObI
yrpasieHus B chepe
OMOJIOTUYECKHUX U
OMOMEIUIINHCKAX
MIPOU3BOJICTB, MOHUTOPUHTA U
OXpaHbl MPUPOIHOMN CPEbI,
MPUPOIOTIONBE30BAHUS,
BOCCTAaHOBJICHHS U OXPaHBI
oropecypcos

[1K*-5-B-1 CnocoGeH mpuMeHsITh
3HAHMS U HABBIKU IS OLICHKH
OMOJIOTHYECKHUX MPOIIECCOB,
XapaKTEPUCTUKY BAXKHEUIIUX
OMOJIOTMYECKUX IMPOU3BO/ICTB;
OpPUEHTUPOBATHLCS B PA3IUIHBIX
o0nacTax OMOIOruY U OMOMEIUIIMHEI,
MPUMEHSITH MTOJIYYeHHBIC 3HAHHUS JIJIS
MIPOBEICHHUSI MOHUTOPUHTOBBIX pabOT 1
OpTraHU3aIlMN MEPOTIPUATUH TI0 OXpaHe
MIPUPOTHON CpeJIbl U B 00JIaCTH
MPHUPOIONOIB30BAHUS; TIOJIB30BATHCS
METOaMH BOCCTAHOBJICHHS 1 OXPaHbI
OomopecypcoB

[1K*-5-B-2 I'0TOB K IpOBEICHUIO
MOHHTOPHHTA U OI[EHKE COCTOSTHHS
OKPY’KaIOIIEH CPEIbl; HCTIOIB30BAHUIO
METO/IOB YIIpaBIeHHs B chepe
OHMOJIOTUYECKUX U OMOMEIUITNHCKAX
MIPOU3BO/JICTB; CIOCOOCH MPOBOANTH

3HaTh:

- OMOXMMHIO TOPMOHOB U
TOPMOHOTIOTIOOHBIX COCTUHECHHM,
MOJICKYJISIPHBI MEXaHU3M
JIeMCTBHUSA, 0COOCHHOCTH
CTPOCHHS PEIENTOPOB U
SKCTIPECCUH T€HOB, TPUHITUIIBI
B3aMMOJICHCTBUS PETrYISITOPHBIX
MEXaHU3MOB;

- HOBEHIITIE IOCTHKCHUS B
00J1aCTH COBPEMEHHOM
MOJICKYJISIPHOM SHIOKPHHOIOTHH
Y TIEPCTIEKTUBBI UX
UCTIOJIb30BaHUS B PA3IUUHBIX
00J1aCTSAX HAPOHOTO XO35HCTBA,
MEIHIINHBI, papMaIuy;

- METOJIbI yIIpaBieHHs B cepe
OMOJIOTUYECKHUX U

6I/IOMGI[I/II_[I/IHCKI/IX MMpOU3BOACTB,




Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[Tmanupyemble pe3yabTaThl

00y4YeHUs 10 TUCIUTUIHHE,

XapaKTEPU3YIOIINE ITAIIBI
(hopMUpOBaHUSI KOMITETEHITUI

MOHHUTOPHHTOBBIE paOOTHI U
OpTaHHU3AINI0 MEPONPUITUN TIO OXpaHE
MIPUPOTHON CpeJbl U B 00JIaCTH
MPUPOIONOIB30BAHUS

MOHUTOPUHTA U OXPaHBI
MIPUPOAHON CPENbIL,
MPUPOJONOIB30BaAHUS,
BOCCTAHOBJICHHSI U OXPaHbI
OuopecypcoB.

Ymersn:

- MPUMEHSTH 3HAHUS O
MEXaHU3Max JEeUCTBUSA
WHIWBUIYAIbHBIX TOPMOHOB JJIsI
O0OBSICHCHUS HAPYIIICHUH
MeTaboIu3Ma;

- IPUMEHSTH 3HAHUS O
MOJICKYJISIPHBIX MEXaHU3MaxX
perynsinuu 0OMeHa BELIeCTB U
(GyHKUUI opraHu3Ma Jyis
MOHUMAaHUS OMOXUMUYECKUX
OCHOB TOME0CTa3a,

- HCTIOJIb30BaTh 3HAHUSI B
00J1aCTH MOJIEKYJISIPHOM
SHIOKPUHOJIOTUH I PELICHUs
MPAKTUYECKHX 3a7a4;

- TPOBOAUTH aHAJIN3 HAYYHOM
JTUTEPaATyphl, AEMOHCTPUPOBATH
0a30BbIC MPEICTABIICHUS 110
OMOXMMUH KJIETOYHOH pereniui,
IPUMEHSTh UX HA MIPAKTHKE,
KPUTHYECKH aHATH3UPOBATh
MOJTYYCHHYIO HH(OPMAITUIO U
MPEJICTABISITh PE3YIIbTATHI
HCCIICIOBAHUI;

- MPUMEHSIThH 3HAHUS U HABBIKH
JUTSL OLICHKU OMOJIOTHYECKUX
MPOIIECCOB, XapaKTEPUCTHKY
BaXHEHIINX OMOJIOTUYECKUX
MIPOU3BO/ICTB;

- OPUEHTHUPOBATHCS B PA3IMUHBIX
00nacTsx OMOJIOTUH U
OMOMEIUIINHBL; - TIPUMEHSAITh
MOJTyYEHHBIC 3HAHUS [
MPOBEJICHUSI MOHUTOPUHTOBBIX
paboT M opraHu3anuu
MEPONPUATHI IO OXpaHe
IPUPOHOM cpenibl U B 00JIaCTH
MPUPOIONOIH30BAHUSI.
Baagers:

- HaBBIKAMH 10 MIPOBEICHUIO
MOHHTOPHHTA W OI[EHKH
COCTOSTHHS OKPY KaroIen
CpeIibl;




Kox u HanmenoBanue
bopMHUpPYEMBIX KOMITETCHITUI

KOI[ U HAMMCHOBAHUC MHUKATOpA
JOCTHXXCHHA KOMIICTCHIIMH

[TnaHupyembie pe3yibTaThl

00y4YeHUs 10 TUCIUTUIHHE,

XapaKTEPU3YIOIIHE ITAIbI
(hopMUpOBaHUSI KOMITETEHITUI

- METOJIaMH YTIpaBJICHHS B chepe
OMOJIOTUYECKHX U
OMOMEIUITMHCKUX MTPOU3BO/ICTB;
- YMEHUSIMU TIPOBEICHUS
MOHHUTOPHUHTOBBIX padOT U
OpTraHU3aIUN MEPOTIPUATUH TIO
OXpaHe MPUPOIHON CPEJIbI U B
00JacT MPUPOAONOIB30BAHUS

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI

4.1 CTpyKTypa AMCUMILINHBI

OO6mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHhIE eAMHUITHI (144 akageMUYecKuX Jaca).

TpynoemMKkocTb,
Bun paboter aKaJeMHYECKHX 4acOB
7 cemecTp BCETO
O0mas Tpy10éMKOCTh 144 144
KonTakTHas padora: 34,25 34,25
Jlexrum (JI) 18 18
[Tpaktuueckue 3austus (113) 16 16
ITpomexxyTounas arrecrarus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTesibHas padora: 109,75 109,75
- camonoo2omoska (npopabomka u nogmopeHue 1eKYUoHH020 Mamepuana u
mMamepuana y4eOHUK08 u y4eOHbIX nocooull;
- 10020MOBKA K NPAKMUYECKUM 3aHAMUIM)
Bup nToroBoro KoHTpoOJIs (3a4eT, IK3aMeH, () (epeHINPOBAHHBIN 3a4er
3auer)
Pa3znensl quctumiInHel, n3ydaeMble B 7 ceMecTpe
KonnuecTBo yacos
Ne ayUTOpHAast
pasena HaumenoBanue pa3zaenon BCEro pabota BHEay/I.
T 13 | JIp pabora
1 BBeneHne B MONEKYIISIPHYIO SHIOKPUHOJIOTHIO 14 2 2 - 10
2 MonexyispHble MEXaHU3MBbI ACUCTBUS TOPMOHOB 16 2 2 - 12
U TIepelaun PETyIsTOPHBIX CUTHAJIOB
3 MemOpaHbl U UX QYHKIHUN 18 2 2 - 14
4 OcoOEHHOCTH CTPOCHMS, SKCITPECCUH TCHOB, 16 2 2 - 12
CBOMCTBA, MOJICKYJIIPHBIE MEXaHU3MBI JCHCTBUS
OCIIKOBO-TIETITHIHBIX TOPMOHOB (TOPMOHBI
runou3a 1 rurnoTagamyca)
5 Oco0eHHOCTH CTPOEHUSI, SKCIIPECCUH T'€HOB, 16 2 2 - 12
CBOICTBA, MOJIEKYJIIPHbIC MEXAHU3MBbI I€CTBUS
0ETIKOBO-TIENTUAHBIX TOPMOHOB (TOPMOHBI
nepuepruIeCKuX JKeles3)
6 CoBpeMeHHBIE MPEJICTABIICHUS 0 OMOCHHTE3E, 16 2 2 - 12




KonunuectBo yacos
Ne ayJUTOpHAast
HanmMenoBanwue pasnenon BHEay/I.
paszena BCETO pabora aGata
a1 m3 e | P
CTPOCHHH, PEIEMIINN, MOJICKYJISIPHBIX MEXaHU3MaX
JEHCTBHUS TOPMOHOB, ITPOU3BOIHBIX AMUHOKHUCIIOT
7 Mexann3Mbl OMOCUHTE3a, METa0OIN3Ma, 18 2 2 - 14
OMOJIOTUYECKOT0 JEHCTBHS CTEPOUTHBIX TOPMOHOB
8 Perynsuust KI1€TOYHOTO OTBETA TKAHEBBIMU 15 2 1 - 12
rOpMOHaMHU U (aKTOpaMU POCTa
9 B3anMoaencTerue peryiasiTOpHbIX MEXAHU3MOB 15 2 1 - 12
Hroro: 144 18 | 16 110
Bcero: 144 18 | 16 110

4.2 Coaepxanue pa3iejioB IMCHUNIHMHBI

Pa3znea Ne 1. BBeneHue B MOJICKYJISIPHYI0 JHAOKPHHOJIOTHIO. OCHOBHBIE 3Talbl U HalpaBICHUS
pa3BUTHUSL MOJIEKYJISIPHOM SHIOKpUHOJOTMH. OrnpeneneHne BaXKHEWIIUX MPEICTABICHUM, TOHATHH |
TEPMUHOB: TOPMOHBI, TOPMOHOIOAOOHBIE BEIECTBa, (PAKTOPHI pOCTa, HEHPOMETUATOPBI, IHIOKPUHHAS,
NapakpuHHas, ayTOKpUHHAs, HEUpPOIHIOKpPHUHHAsA, HeHporymopaibHas peryiasuus. OOmume TpUHIIMIIBI
OMOCHHTE3a U CeKpPeLIuH TOPMOHOB.

Pazgen Ne 2. MoJieky/JIsspHble MeXaHM3MbI J1efiCTBMSI TOPMOHOB M Tepeaayu PeryjsiTOPpHbIX
curHajioB. Pernennus ropMOHOB, SA€PHBIE W MeMOpaHHBIM MyTh ACWCTBUS TOPMOHOB. TepMuHAIMS
perienTopHoro 1ukiaa. OCHOBHbBIE TUIIBI MEMOpPAHHBIX PELENTOPOB: TUPO3UHOBBIE MPOTEUHKUHA3bI, HOHHbBIE
KaHaJbl; pelenTtopsl, conpsokeHuslie ¢ G-Oenkamu. [Typunopenentopsl. Kunernka oOpazoBanus u pacnanua
TOPMOHPEIIENTOPHBIX KOMIUIEKCOB. ['paduk Ckrguapaa. 3aBUCHMOCTh MEXKIY OKKYIAIMeH perenropa u
OouosornyeckuM d¢p¢dexkrom ropmoHa. Perymsauus  4yBCTBHUTEIBHOCTH  peLENTOpa K TOPMOHY.
JlecuHcuTr3anus, KiIacTepu3alus pelentopoB. MeToabl HcciaeloBaHUS M HMIEHTU(GUKALWU PELENnTOpPOB.
CoBpeMeHHbIE  OMOTEXHOJIOTUYECKHE, OHOXMMHUYECKHE M  MOJIEKYJISIPHOOMOIOTUYECKHE  METOBbI,
UCIOJIb3yeMbIe B MPOU3BOJCTBE W aHajdn3e ropMoHOB. [IpeacTaBieHuss 0 MOJIEKYJISPHBIX MEXaHU3MAaxX
NEUCTBUS TOPMOHOB. [IpMHIMIBI TPOBENEHUSAM YCHUIEHUS TOPMOHAIbHOIO curHana. l3MeHenue
MPOHUIIAEMOCTH  OMOJIOTMYECKMX MeMOpaH 1ojA  JedcTBUeM TopMoHOB. llocTTpaHcnsuuoHHbIE
OuoxuMuYeckne MoIU(HKAIMUA. Perymsaius sKCIpeccud T'eHOB y JSyKapuoT. BHOXuUMHS BTOPHYHBIX
nocpeAHUKOB. MIOHBI KanmbIus U KaJIbLIUK-CBA3BIBAIOIIUE PETYIsATOpHbIe Oenku. L{ukinnyeckue HyKIeOTHAbI.
Wuno3urondocdar u nuanuaraunepoia. MOHOOKCH a30Ta: OMOCHHTE3 M PEryiasTOpHas poJib, CBOWCTBA
n3odopm NOcuHTa3. Poib OKHCH a30Ta B aKTUBAIIMH T'YaHUJIATIIMKIIA3HI.

Paznen Ne 3. MemOpanbl M ux ¢QyHkuuu. MemOpanHble nunuabl. MemOpaHHbIE O€JKH.
MewMmOpanHbie yriaeBoabsl. MemOpanHbiii TpaHcropT. Kanambel. AxkTuBHBIA TpancmopT. I[lepenoc depes
MeMOpaHy MaKpOMOJIEKYJI U YaCTHIL: SK30IIUTO3 U SHAOIUTO3. LIuki1 sH10CcOM.

Pazgen Ne 4. OcoO0eHHOCTH CTpPOEHMS, JIKCIPECCHU T€eHOB, CBOCTBAa, MOJIEKYJIsSIPHbIE
MeXaHU3Mbl AelicTBUS 0eJ1KOBO-NENTHIHBIX TOPMOHOB (FOPMOHBI I'MIIO(pHU3a U runorajamyca). Pois
TUIIOTAIAMOTUIIO(U3APHON CUCTEMBI B PETYIISIIIUU SHAOKPUHHBIX QYHKIHH. Punu3unr-gaktops! (MubeprHbI
U CTaTHHBI) TUIIOTAJIaMyca: OCOOCHHOCTH CTPOEHHsI, BBICBOOOKICHUS U CBOMCTBA. Ce30HHbIE U IIUPKATHBIC
putMmbl  Heipocekpenun. I[lonstue o crtpecce, konmenuus [.Cenbe W COBPEMEHHBIE MPEACTABICHUS.
I'opmonsl rumogpuza CrpoeHue, CBOWCTBa, MexaHH3M JeiictBus. Heiporunodusapusie TropMOHBI
(BazonpeccuH, okcutouuH). CtpoeHue reHoB. ['opMOHBI ajneHorunodusa: ceMencTBO COMaro TpPONUHA,
MPOJIAKTHHA, TUIAIIEHTAPHOTO JAaKTOreHa. ['pynmna riuKONpOTENHOBBIX TOPMOHOB (TUPEOTPOIIHBIA TOPMOH,
JIOTPONUH,  (QOJUTUTPONUH, XOPHUOHMYECKHH  TOHAJAOTPONMHMH) -  OCOOCHHOCTH  CTPOSHUS U
(GyHKIIMOHUPOBAHUSI. CemelicTBO NENTH/IOB: JUIOTPOITHBIE TOPMOHBI, HIOP(UHBI,
MEJTaHOIUTOTUMYJIUPYIOIUNA TOPMOH, aJPEHOKOPTUKOTPOIHBIA FOPMOH. MenaHOKOPTHUHOBBIE PELENTOPSI,
MOJYJIATOPbl JEHCTBUS MEIAHOKOPTHMHOBBIX TOPMOHOB. OKCIPECCHsl TI'€Ha IPOONHMOMEIAHOKOPTHHA,
(GYHKIIUU TPOAYKTOB I'€Ha, PeryJsiius CHHTE3a.

Pazgen Ne S. OcoO0eHHOCTM CTpPOEHHsI, JKCIPEeCCHM TIeHOB, CBOWCTBAa, MOJIEKYJIsPHbIE
MeXaHU3MbI JIelCTBHS 0€JIKOBO-NIENTHAHBIX TOPMOHOB (TOPMOHBI NepUuepudecKUux xkee3). [['opMOHbI
MapalMTOBUIHBIX jKejle3 (MapaTrOpMOH WM KaJbIIUTOHWUH). MEXaHU3Mbl PEryisiud OOMEHa KalbIHs B
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opranusme. ['OpMOHBI KEJIyJI0YHO-KUIIEUHOTO TPaKTa: CEMEWCTBO racTpuHa (TacTpUH-XOJIELHCTOKUHUH),
CEMEHCTBO cekpeTuHa (cekpetuH, osHTeporiokaroH, VIP, GIP), u ap.: ocobeHHOCTH CTpOCHWS,
JIOKAJU3allliK, HSKCIPECCUU TEHOB, CEKPEUMH M MEXaHW3Ma JIeUCTBUS Ha KIETKU-MHUIICHH. ['OpMOHBI
MOJIKETYIOYHON Kene3bl. CTpoeHHWe WHCYJIMHA, MOJEKYJSPHBIA MEXaHU3M JEHUCTBUS M PETYISLHUS €ro
onocunTe3a. OCOOCHHOCTH CTPOCHHSI PELeNTopa WHCYIWHA. Poib peakinuii OrpaHMYeHHOrO MPOTEONH3a B
OMOCHMHTE3¢ M AaKTHUBAlMU OEIKOBO-MENTUAHBIX TOPMOHOB. I[IpOMBINUIEHHbIE CIIOCOOBI IMONY4YEHHUS
WHCYyNIHHA. [JIIOKaroH, COMATOCTAaTWUH, MAHKPEAaTUYECKUN TOJUIENTUI: CTPOEHUE, COBPEMEHHBIE
MIPEACTABIECHUS O MEXAaHN3MaX JICUCTBHUS.

Paznen Ne 6. CoBpemeHHble TIpeICTaBJeHUsI O OHOCHMHTe3e, CTPOEHHH, pelenuuu,
MOJIEKYJISIPHBIX MEXaHU3MOB /1eliCTBUSI TOPMOHOB, NPOU3BOIHBIX AMMHOKHCJIO0T. ['opMOHBI 3nudu3a:
OMOCHHTE3, CTPOCHHE, CBOHCTBAa. MexaHU3M OHOJOTUYECKOTOo NeHCTBUs MenaroHuHA. CyOTHIBI
MEJIATOHUHOBBIX PEIENTOPOB. AHTHOKCUIAHTHOE JCHCTBHE MEIaTOHUHA. [|'OPMOHBI HIUTOBUAHOM >KEJE3bI:
MEXaHW3M OMOCHHTE3a THUPEOUJTHBIX TOPMOHOB U €ro Peryisinus. XUMHUYECKOE CTPOCHHE, MEXaHWU3MbI
TpaHCIopTa, perenuuu. buoxumuueckas xapakTepucTHUKa TUpeouanepokcuaasbl. CTpykTypa U (QyHKIUU
HOIOTHPOHUH-JIeH0AMHA3. MexaHu3M OHOJIOTHUYECKOro JIeHCTBUSL Ha YPOBHE KIIETOK, OPraHOB, TKaHEW U
opraHu3ma B LeJIOM. ['OpMOHBI MO3rOBOIO BEIIECTBA HAJAINOYEYHUKOB: KAaTE€XOJAMHUHBI. XHUMHUYECKOE
CTpoeHHEe M OMOCHMHTe3 KarexoilaMuHOB. CoOBpEeMEHHBIC MPEACTABICHUS O MOJEKYJISPHBIX MEXaHH3MaX
OMOJIOTHYECKOTO JEUCTBUS KaTexonamMuHOB. Kiaccel, ctpoenue aapenopernentopoB, J1 u /2 momoOHBIX
PELENTOPOB, UX PETYJIALIHS.

Pazgea Ne 7. Mexanu3mMbl OMOCHHTE3a2, MeTA001M3MAa, OMOJIOTHYECKOT0 IeHCTBUS CTEPOUIHBIX
ropMoHoB. CTepoujHble TOPMOHBI KOPKOBOI'O CJIOSi HaANO4Ye4HHKOB. KopTuKocTepouabl: CTpOEHUE,
OMOCUHTE3, TPAHCIOPT U MEXAHU3M OMOJIOTUYECKOTO eHCTBUS. Perynsanus OnocuHTe3a KOpTUKOCTEPOUIOB.
OcobenHoct MeTaboiIM3Ma TIIOKOKOPTUKOMAOB. X cHHTeTHYecKue aHalord. MUHEpaTOKOPTUKOWIHEIC
TOPMOHBI. Perynsiuus npoayKUuuy ajlbJOCTEpPOHA. PenenTopbl CTEpOMIHBIX TOPMOHOB, MOJIEKYJISIPHBIE
dbopMBI M WX aKTUBAIMS. PEHUH-aHTMOTCH3WHOBas W KUHUH-KALTUKPEHHOBAs CHUCTEMBI PETYJISIUH.
["'opMOHBI TOJIOBBIX KeJe3: aHJIPOTeHbl, ICTPOTE€Hbl U HporecTuHbl. CTpoeHue, OMOCUHTE3, TPAHCHIOPT U
MEXaHU3Mbl OHOJIOTUYECKOTO JEeHCTBUA. PerenTopsl MONOBBIX TOPMOHOB. CHHTETHYECKHE AaHAJIOTH
reCTarcHoOB.

Pa3zgesa Ne 8. Peryasinusi KJI1eTOYHOIO O0TBeTa TKAHEBBIMH IFOPMOHAMM M (pakTOpamMu pocra.
Hutokuabl. CrioCOOBI PETYNIAINHN KIETOYHOTO OTBEeTa. [[MTOKMHBI ¢ HEKMHA3HOW aKTUBHOCTBIO PEIIETITOPOB:
MHTEPJICHKUHBI, HHTEPHEPOHBI, PaKTOpbl HEKpo3a omyxoiseil. CTtpoeHue, MexaHu3Mm aencTBus. [lonstue o
KacKka/ie UUTOKUHOB. LIMTOKHMHBI C KMHA3HON aKTUBHOCTBIO PELENTOpPOB: (aKTOPbI POCTa, T€MOMOATHHBI.
OcoOeHHOCTH CTPOCHHUS, MOJICKYJISIPHOTO MeEXaHW3Ma JeHCTBUS, (YHKIIMOHHPOBAHHS PELEITOPOB.
[IpoBeneHne curHaia yepe3 LUTOKMHOBBIE PELENTOPbl KAK KIACCUYECKHM NpHUMEpP TOpPU30HTAIBHON
curHanmzauuu. Perymanus tpanckpuniuu reHoB STAT-Oenkamu. DiK03aHOUABI: XUMHUYECKOE CTPOCHUE,
CBOMCTBa, OMOCHHTE3 U MOJIEKYJISIpHbIE MEXaHU3Mbl Ouonoruueckoro aeiicrtsus. IIpocrarmanauHbL.
OcobenHoctu crpoeHusi, OuocuHTe3a. OYHKIMOHUPOBAaHUE MpocTartanauH-H-cunterassl. TpoMOoKcaHsl,
MPOCTAIMKIINHBI, JIEHKOTPUEHBI: JoKanu3zauus, ¢puznonorundeckue 3Qpdextol. [lnazmarnueckue u snepHbie
pEIenTopsl IPOCTAHOUIOB U JIeUKOTpUEeHOB. [IpocTarnananHel B apMaKoIOTHH.

Paznen Ne 9. B3zanmojeiicTBHe peryjsiTOpHbIX MexaHu3MoB. [IpencraBnenus o0 SHIOKPUHHOM
(YHKIIUU CIIOHHBIX Kelle3, IUTAICHTHI, CKOIUICHUW CHEIHAM3UPOBAHHBIX OSHIOKPUHHBIX KJIETOK B
pa3IMYHBIX BHYTPEHHUX opraHax. [lenTuaHble rOpMOHBI MHOKapAa, TUMyca. B3auMoaeicTBrue pa3inyHbIX
PEryJsSTOPHBIX MEXaHM3MOB Ha YPOBHE KJIETKH, OPraHOB U TKaHeil. ['opMOHaNbHBIM KOHTPOJIb OCHOBHBIX
MIPOLIECCOB KU3HEACATENILHOCTH: POCT, pa3Butue, nuddepeHImpoBKa, pa3MHOKEHHE U Ip. buoxuMuyeckue
U MOJICKYJISIPHOOMOIOTHYECKHE MEXaHU3Mbl HapylieHUs (YHKIIMOHUPOBAHHS SHIOKPHHHON CHCTEMBI
opranu3ma. OCHOBHbIE MpPEACTABICHUS 00 3BOJIOUUU OEIKOBO-MENTHAHBIX TOPMOHOB U SHIOKPHUHHOM
CUCTEMBI.

4.3 IIpakTuyecKkue 3aHATHS (CEMHHAPHI)

No 3agsaTus Ne pasne- Tema Koz-Bo va-
j1a COB
1 1 OCHOBHBIE 3Talbl ¥ HAMIPABIICHUS Pa3BUTHS MOJICKYJISIPHOU 3HI0- 2
KPUHOJIOTUHU
2 2 Penienmyisi TOpMOHOB, SIIEPHBIA 1 MEMOpPaHHBIN NYTh EHCTBHS 2




TOPMOHOB.

3 3 MemOpannbie munuasl. MemOpanuble 6enku. MeMOpaHHBIH TpaHC- 2
opT

4 4 Heiiporunodusapusie ropMoHbI (Ba30NPECCUH, OKCUTOLMH). Prmn- 2
3UHT-(DaKTOPHI (IMOEPUHBI M CTATHHBI) TUTIOTAJIAMYCA.

5 5 I'opMOHBI K€y T0YHO-KUILIEYHOT O TPAKTA. | OPMOHBI IOKETY104- 2
HOM KeJie3bl. | OpMOHBI apaIlUuTOBUIHBIX JKene3 (IapaTTOPMOH U
KaJIBIIUTOHUH).

6 6 MexaHu3M OHOJIOTHYECKOTO JACHCTBHUS HAa YPOBHE KJIETOK, OPTaHOB, 2
TKaHEH ¥ OpraHu3Ma B LIEJIOM

7 7 OcoberHocTH MeTa00IM3Ma TIIFOKOKOPTUKOUIOB. Peryrsius 6uo- 2
CHUHTE3a KOPTUKOCTEPOUIOB.

8 8 OCOOEeHHOCTH CTPOEHUS, MOJIEKYJIIPHOTO MEXaHHU3Ma JIeHCTBUS, 1
(YHKLIIMOHUPOBAHUS PELIEITOPOB.

8 9 B3anmMopeiicTBIe pa3InYHBIX PETYISTOPHBIX MEXaHHU3MOB Ha 1
YPOBHE KJIETKH, OPI'aHOB M TKaHEH.
HWroro: 16

5 YyeOHO-MeTOAMYECKOE 00ecIeUeHHue TUCIUIIINHBI
5.1 OcHoBHas 1uTEpaTypa

— DOupokpuHonorus : npaktudeckoe nmocooue / C. b. lllycros, B. JI. bapanos, B. B. [Totun u
ap. ; pen. C. U. Pabos, C. b. lllycroB. — Cankt-Ilerepoypr : CnewJlut, 2011. — Tom 1. — 400 c. —
(«PykoBoacTBO JUIsL Bpayeil»). - Pexum JIoCTyna: o MTOJIIMCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=105779 — ISBN 978-5-299-00362-8.

— OupokpuHonorus : npakrudeckoe nocobdbue / C. b. Ulycros, B. JI. bapanos, B. B. Ilotun u
ap. ; pen. C. U. Psa6os, C. b. lllycroB. — Cankt-Ilerepoypr : Cneulur, 2011. — Tom 2. — 432 c. —
(PyxoBoacTBO TUTST Bpadyeil). — Pexum JOCTYyTIA: o MTO/IMHCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=105777 — ISBN 978-5-299-00363-5.

5.2 lonosHuTEIbHAA JIUTEPATYpPa

— Hauana ¢usuonoruu [Tekcrt] : yue6. / Iloxg pen. A.JI. Ho3apauesa.- 3-¢ uza., crep. - CaHKT-
[TetepOypr : Jlanb, 2004. - 1088 c. : un - ISBN 5-8114-0340-2.
— benbuenko, JI. A. ®usmonorus uenopeka: Opranu3m kak memnoe / JI. A. benpuenko,

B. A. Jlapunenko ; MunucrepctBo  oOpaszoBanust  Poccuiickoit  @enepanuu, HoBocubupckuit
rocyaapcTBeHHBIN yHUBepcuTeT. — HoBocubOupck : CuOMpCcKoe YHUBEPCUTETCKOE H3AaTeNbCTBO, 2004, — 232
C WIL.,TalI., CXEM. — Pexum JIOCTyTIA: o HOJIITUCKE. —

URL: https://biblioclub.ru/index.php?page=book&id=57180 (nata ob6pamenus: 01.06.2021). — ISBN 5-
94087-065-1

— Anaromus u ¢usnosnorus [Tekcr] : yued. mocobue / aBTop-coctaButens C.C. TBepckas.- 4-¢
u3a., ucnp. u jgom. - M. ; Bopornex : MIICH : HITO MOJIDK, 2010. - 352 c. - (Poccuiickas Axamnemust
O6pazoBanuss MockoBckuit [lcuxonoro-Commansubiii Mactutyt). - bubnuorp.: c. 347-349 - ISBN 978-5-
9770-0431-2. - ISBN 978-5-89395-956-7.

5.3 llepuoguyeckne U3TaHUsA

buonorus B mkone : xxypHai. - Mockpa : OOO «lllkonbHas [Ipeccan

®dusnonorus 4enoBeka : xKypHail. - Mocksa : Hayka

XuMUS U KU3HB: )KypHal1. - MockBa: M31aTenbCcTBO HAYYHO-TIONYJISIPHOW JIMTEPATYPhl «XHUMUA U
KU3ZHBY.



5.4 UnTepHeT-pecypchbl

http://www.ict.edu.ru/ - UKT-Ilopran: bubanoreka
https://bioumo.ru/links/?SECTION_1D=366 - ®enepansaoe YMO «buosorunyeckne HayKu»
http://herzenlib.ru - IlenTp sK0M0rNYECKOI HHDOPMAIK U KYILTYpbl/ PyOpuka «xomaorus»
http://eco.rian.ru, HanmonaneHbpI# HHGOPMAITMOHHBINA TOpTA http://www.priroda.ru
http://www.en.edu.ru/catalogue/3 - Dxonorus

http://www.en.edu.ru/catalogue/3 - buonorus

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HHpOPMAUMOHHBbIE
CIPaBOYHbIE CUCTEMbI COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOJIOTHIA

1 LibreOffice

2 Microsoft Office 2007 (yiuuensust mo gorosopy Ne [10/8-12 ot 28.02.2012 1.).
3 http://n-t.ru/nl/mf MenumuacKas SHIUKIONE M. AHATOMUYECKHUH aTiiac

4 https://jbio.ru/ - buonorus

5 http :// window. edu.ru - EaquHoe 0KHO q0CcTyIa K 00pa3oBaTEIbHBIM PECypCaM.
6 http://rscfru/ru - Poccuiickuii Hayunsiit poua (PHD).

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

VYyeOHasi aynuTopus JEKIUOHHOIO THUIA, OCHAILEHHBIE CIEAYIOIIMM O00OpYyIOBaHUEM: CTallMOHAp-
HBIA MYJIBTUMEINA-TIPOEKTOP U MPOEKLINOHHBINA 3KpaH, MEepeHOCHON HOYTOYK, Kadeapa, mocaJ0ouHble MecTa
JUTsl o0ydaromuxcs, pabodee MECTo mpernoaaBaTes, yaeOHas Jocka.

Y4eOHble ayTUTOPUU TS TIPOBEACHHS TPYMIOBBIX KOHCYIIBTAIUN, TEKYIIET0 KOHTPOJIS ¥ TIPOMEXKY-
TOYHOM aTTEeCTallUU, OCHAILIEHHBIE CIEAYIOIUM 00OPYJOBAaHHEM: KOMIUIEKTHl YUEHUUYECKON MeOenu; KoM-
IBIOTEPHI C MOJAKIIOYEHUEM K ceTu «VHTepHeT» U o0ecredeHrneM JOCTyIa B AJIEKTPOHHYI0 MH(POPMAaIMOH-
HO-00Opa3oBarenbHyo cpeny OI'Y, aneKTpoHHBIC OMOIMOTEYHBIC CHCTEMBI.

VY4eOHble ayTUTOPUN [T MPAKTUYECKUX 3aHATHI (CEMHHAPOB) OCHAIICHBI CICAYIOUIMM 000pYa0Ba-
HUEM: NIEPEHOCHOI MPOEKTOp M HACTEHHBIN KpaH, NepPeHOCHON HOYTOYK, Kadeapa, mocagoyHble MecTa JIs
oOyyaromuxcs, padouee MecTo mpernojaBaress, ydeOHas J0CKa, KOJJICKIMH, pa3gaTOuHbld MaTepual, aim-
Te4Ka JJIsl OKa3aHUs MepPBON MOMOIIIH.

[Tomerenne s caMOCTOSTEIBHOM paOOThl. AyAWTOPHUHM OCHAIIEHBl KOMITBIOTEPHOM TEXHHMKOH,
noAKIoueHHOW K cetn «MHTepHeT», M obecrneueHueM JAO0CTyNna B D3JIEKTPOHHYIO HWH(OPMalMOHHO-
obpazoBarensHyt0 cpeny OI'Y.

K paboueii npozpamme npunacaromes:

e ®DOH] OIICHOYHBIX CPEICTB LTSl TPOBEACHUS aTTECTAIMU YPOBHs C(HOPMUPOBAHHOCTH KOMIICTCH-
U 00YyJaIONIMXCS 110 TUCIUILIIHE;

o MGTOI[I/I‘IGCKI/IG YKa3aHusd OJId 06yan0H1ch;1 10 OCBOCHUIKO JUCHUITIIUHBI.



