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Lenb peanm3zannn

®opmupoBaHUE Y 00YJaIOLINXCS TPEICTABICHUS O

POrPaMMBI OMOTEXHOJIOTHH, €€ COBPEMEHHOM CTaTyCe, 3Tanax pa3BUTUS U OCHOBHBIX
HANPABJIEHUAX — KJIETOYHON U TEHHOW WHYKECHEPHH.

3anaun — J1aTh IPEJICTaBICHHUE yYalIUMCsl O pa3HOOOpa3uu, CTPYKTYpeE, B3aUMOJICHCTBUU U
3HAYEHUU €CTECTBEHHBIX HAYK, 00 UX 00BEKTaxX U METOoJjax UCCIel0BaHuM, O
CMEXKHBIX U
KOMIUIEKCHBIX HAYYHBIX TUCITUILINHAX, O MPOQPECCUSIX CHEIUATBHOCTSIX, CBA3aHHBIX C
OMOTEXHOJOTHSIMH, O 3HAYEHUU TOYHBIX ¥ TYMaHUTAPHBIX HAYK TSl Pa3BUTHS
OMOTEXHOJIOTHI 1
Ha000pOT;
— MO3HAKOMMTD YUYaIIMXCs Ha JIOCTYITHOM JUIsl HUX YPOBHE C THUECKUMHU U
¢bunocopcKkuMUBOIpOCaMH OMOTEXHOIOTHI;
— paccMOTpETh BOIMPOCHI, CBSI3aHHBIE CO 3HAUEHUEM OMOTEXHOJIOTUH I OXpaHbl
OKpY>KaroIencpesl, sl peleHust IN100anbHbIX SKOJIOTHUECKUX MPOOIeM, U3yUeHHS
"
COXPaHEHHUSOMOJIOTMUECKOTO Pa3HOOOPa3Hsl, NOBbILEHHS 3((HEKTUBHOCTH
3/paBOOXpaHEHUs U
Pa3BUTUSMETUIHBL;
— OPTaHM30BATh CAMOCTOSITENIbHYIO pa0OTy 00y4YaIOUINXCS 10 BHITOJIHEHUIO
y4eOHOMCCIIeI0BATENbCKIX PA0OT U TBOPUECKUX paboT, HAyYHO-TI03HABATEIbHBIX
MIPOEKTOB

Conepxanne 1. buorexnomorus
2. Muxkpobuonorus
3. DYKapUOTHYECKUE OPTaHU3MBbI B OMOTEXHOJIOTUH (TIJICCHEBBIE TPUOBI,
JIPOXKKH, BOJTOPOCIIHN)
4 HacnencrBennast nunpopmanus
5 Bupycomnorus.
6 ['enHast uHXeHepHs U OUOTEXHOJIOTUH.
7. buoTtexHonoruu B ’)XMBOTHOBOJICTBE
8. bHOTEXHOJIOIMH B PpaCTEHUEBOCTBE

KoHTpoas B coorBercTBuu ¢ [1on0keHNEM O BHEYPOUHOU EATEILHOCTH
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IHOACHUTEJIBHASA 3AIIMCKA

AKTYaJIbHOCTh W Ha3HaueHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHIapTa OCHOBHOTO OOIIero oO0pa3oBaHMs, OPHEHTHPOBaHA Ha oOOecreueHue
WHIUBUYTBHBIX TOTPEOHOCTEH OOydYalomuxcss ¥ HampaBieHAa Ha JOCTIKEHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eTOM BBIOOpa YyYaCTHHKaMH OOpa30BaTEIbHBIX OTHOIICHUM KYpCOB BHEYPOUYHOU
JEeSTEIBHOCTU. ITO MO3BOJISIET 00ECIeUnTh EAMHCTBO 00s13aTeIbHbIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa3OBaHMs: HE TOJILKO HAa YPOKE, HO M 3a €ro
IIPEAEIIAMM.

AKTyaJIbHOCTh ~ pe€ajiu3allud  JTaHHOW  MporpaMMbl  OOYCIIOBJIEHa  CcaMoi
0COOEHHOCTBIO MPOEKTHO-UCCIIEOBATENBCKOM ACSITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE MO3HABATEILHOTO UHTEpEca peOeHKa, SBIISICTCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
To0bIe ACHCTBUS U BXKHBIM YCIIOBUEM YCIICITHOM pean3aiuu uaei. Jlroopie n3MeHeHHUsI
COBPEMEHHOT0 O0O0IlecTBa CBsI3aHbI C NPOEKTaMH U UCCIEIOBAaHUSIMH — B HaykKe,
TBOpYECTBE, OU3HECe, OOIMIECTBEHHOM XU3HU. [103TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTU oOOydarouierocst siBisieTcs (OPMUPOBAHUE OCHOBHBIX HABBIKOB MPOEKTHO-
HCCIIEIOBATENIBCKOM AESTEIbHOCTH.

[Iporpammoil npeaycMoTpeHo (HOPMHUPOBAHHE COBPEMEHHOIO TEOPETHUYECKOTO
YpOBHS 3HaHUW, a TaKkKe MU TMPAKTUYECKOrO OMbITa padoThl € J1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTEIbHOW W  HAYYHO-HCCIIEOBATEIbCKONW  JCSATEIBHOCTH
npeaycMaTpuBaloT (GOPMUPOBAHHE y OOYYAIOUIMXCS HECTaHIAPTHOTO TBOPYECKOTO
MBIIICHUS, CBOOObI CAMOBBIPAKECHUS U UHIUBUIYAIbHOCTU CYXKICHUH.

Jlns momHOro ydera MOTPEOHOCTEM ywaluxcsi B MPOrpaMME HCIOJIb3YyeTCs
nudepeHIMPOBaHHBIA  TOAXOJ, YTO CTUMYJHPYET YyYalllerocs K YBEIUYEHHUIO
NOTPEOHOCTH B MHANBUAYATHHOMN, HHTEIJICKTYAIbHON U MMO3HABATEIILHON JESTEIHHOCTU
U Pa3BUTHIO HAYYHO-UCCIIE0BATEILCKUX HABBIKOB. [IporpamMma ctaneT BocTpeOOBaHHOU
B IIEPBYK0 OuYepedb WIKOJbHUKAMHU, KOTOpPbIE MMEKOT CTOMKUWA HWHTEPEC W
COOTBETCTBYIOII[YIO MOTHUBAIIMIO K U3YYEHUIO MMPEIMETOB €CTECTBEHHO-HAYYHOTO 1IUKJIA,
€CTECTBEHHBIM HayKaM M TE€XHOJIOTHSIM.

B noapocTkoBOM BO3pacTe yyauiuecs MposiBISIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WIM WHOM 00JIaCTM 3HAHUM, HAyYHOM HAMpaBICHUU WIM MNPpodhecCHOHATHHOM
nesTenbHOCTH. TakuMm 00pa3oM mNpoucXoAuT (GOPMHUPOBAHWE I[I03HABATEIBHOW U
MpO(ECCUOHATIEHON COCTaBIISAIONICH JTUYHOCTH, MIOMOTAET ydalieMycsl B OMpeaesieHun
OyayIero )KU3HEHHOTO ITyTH U B TPO(PECCHOHATLHOM BHIOOPE TIOCIIE OKOHYAHUS IIIKOJTBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHWUIO HOBOTO, PACIIMPEHUI0 U YIIIYOJICHUIO COOTBETCTBYIOIIUX 3HAHUU, U



MOJIyYEHUIO HOBBIX B TOM YHCJIE NPAKTUYECKUX HABBIKOB, a TAaKKE€ MOTHBUPYET
ydamierocsi Ha npoOpHUEeHTALIUIO.

[IporpamMmMa HalejaeHa Ha MOMOIIb peOCHKY B OCBOCHHU OCHOB OpTaHU3allUU U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
NpUOOPETEeHUH HEOOXOAMMOTO OmbITa Ui paboThl HaA  WHAUBUAYAIbHBIM
HCCJIEI0BAHUEM WIIM MPOEKTOM. [IporpamMma moMoXeT IIKOJBHHUKY B 0ojee riyOoKoM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BAXHBIX COIIMAJIbHBIX HABBIKOB, HEOOXOIMUMBIX NJISi MPOIYKTUBHOM COLMATIH3AIUN U
(opMUpPOBaHUSA IPaXKTAHCKON TTO3UIIUU:

— HaBbIKa CAMOCTOSITEIBHOTO PEIICHUS aKTYaJbHBIX HCCIEAOBATEIBCKUX HIIU
MPAaKTUYECKUX 3aJa4, BKIIOYAIOMIETO0 B ce€0s1 yMEHHE BHJAECTh W AHAIW3UPOBATH
npoOJeMBbl, HYKJAIOIIKUECs B PEIICHHH, YyMEHWE JeTajlbHO IpopadaTeiBaTh U
pealln30BbIBaTh CIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSTENIbHO KOHTPOJIUPOBATH CBOE MPOJBHIKEHUE K JKETAEMOMY PE3YNIbTATy;

— HaBbIKa TN€HEPUPOBaHHUS U O(OPMIICHHS COOCTBEHHBIX HJIEH, OOJIEUEHUS UX B
YIOOHYIO JUIsl pacpOCTpaHeHust GopMy;

— - HaBbIKa YBAKUTEIBHOI'O OTHOLLIEHUS K Uy KMM B3IJIs,1aM U UJ1eIM, 0(OPMIIEHHBIM
B paboTax Jpyrux JIOJed, APYruxX aBTOPOB — BJAJACNbLEB HWHTEILIEKTYalIbHOM
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOrO  BBICTYIUIGHHS — mepel  OONbIIOW  ayAUTOpHEH,
apryMEHTUPOBAaHUS W OTCTaWBaHUS CBOEH TOYKHM 3pEHUsS, OTBETOB Ha BOIIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHUS APYTUX B CBOEH MpaBOTE, MPOJIBUKEHHUS CBOUX
ujaeu;

— HaBblKa padOTHl CO CHNEUHUATM3HUPOBAHHBIMU KOMIIBIOTEPHBIMU MPOTrpaMMaMH,
7a00paTOpHBIM  O0OPYAOBAaHUEM, TEXHUYECKUMH YCTPOWCTBAMH, OMOIMOTEYHBIMU
GoHIAMM W HUHBIMU pECypcaMH, C KOTOPBIMH MOXET OBITh CBsI3aHa MPOEKTHO-
UCCJIEI0BATENBCKAS IEATEIIBHOCTD IIKOJIBHUKA.

Kpome Ttoro, paGoTa MIKOJIbHMKA HaJ MPOEKTOM WM HUCCIEJOBaHUEM Oyner
CIOCOOCTBOBAThH U PA3BUTHIO €TO aJIEKBATHON CAMOOLICHKH.

B3aumocBsa3b ¢ mporpammoi BocnutaHus. [Iporpamma kypca BHEypOYHOU
NeSATEeNBbHOCTH pa3paboTaHa € YYETOM PEKOMEHJAlUi MPUMEPHON MporpamMmbl
BOCIIUTAHUS, YUYUTHIBAET NICUXOJIOTO-TI€IarOrnyeCKre 0COOEHHOCTH JaHHBIX BO3PACTHBIX
KaTeropuii. ITo MO3BOJSET HAa MPAKTUKE COEIMHUTH OOYUYaIONIYI0 U BOCIHUTATEIbHYIO
JEeATENBHOCTD I1€/1arora, OpUEHTUPOBATh €€ HE TOJIBKO Ha MHTEJUIEKTyaJIbHOE, HO U Ha
HPAaBCTBEHHOE, COLMAIIBHOE Pa3BUTHE peOCHKA. DTO MPOSBISAETC:

— B MPUOPUTETE JIMYHOCTHBIX PE3YyJbTATOB peaM3alli MPOrpaMMbl BHEYPOUHOM
NEeATEIbHOCTH, HAIIEIIIUX CBOE OTPAKEHHE U KOHKPETU3ALKIO B TPUMEPHOM POrpaMmMe
BOCIIUTAHUS,

— B BO3MOXXHOCTH KOMIUIEKTOBaHHUSl PAa3HOBO3PACTHBIX TIPYIII JUJISl OpraHU3alyu
npo(OPUEHTAIMOHHON  JEATENBHOCTH  IIKOJBHUKOB, BOCIUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEYAETCS B IPUMEPHON TPOrpaMMe BOCHUTAHUS;



— B HHTCPAKTHBHBIX (I)OpMaX 3aHATUMN JJIs1  IIKOJBHUKOB, O6CCH€‘{I/IBaIOIHI/IX
6OJ'IBIHYIO HNX BOBJIICHCHHOCTbL B COBMCCTHYIO C II€AaroroMm W JApyrumMu JACTbMU
ACATCIBHOCTD U BO3MOXKHOCTB O6pa3OBaHI/I$I Ha €€ OCHOBC ACTCKO-B3POCIJIbIX O6H.[HOCT€I>1,
KIIFOYCBOC 3HAUYCHHUC KOTOPBIX JII BOCIHUTAHUA ITOAYCPKHUBACTCA HpHMGpHOP'I
HpOFpaMMOﬁ BOCIIUTaHHAI.



Oco0enHocTH padoThI yuuTe sl 0 MporpamMme. 3ajaya y4uTesass COCTOUT B TOM,
YTOOBl CONMPOBOXKJATh MpoOLEcC MNPOo(EeCcCHOHANBFHOM OpPHEHTAUWMU UIKOJIbHUKA,
packpbiBasi MOTEHLMAN KaXKJOT0 4Yepe3 BOBJICUEHUE B MHOTOOOPA3HYIO AESTENBHOCTD,
OpPraHM30BAHHYIO B pa3HbIX (popmax. [Ipu 3ToM pe3ynpTaToM pabOThl YUUTENS B IEPBYIO
ouepenb SABISIETCS JIMYHOCTHOE pa3BUTHE ydanlerocs. JIMYHOCTHBIX pe3yJbTaToOB
YUHUTEIb MOXET JOCTUYb, YBJIEKas yYEHHKAa COBMECTHOM M HHTEPECHOM UM 000MM
NEeATEIbHOCThIO,  YCTaHABIMBAasE  BO  BpeMs  3aHATHA  J0OpOKeJIaTelbHYIO,
MOJIICPKUBAIOIIYIO aTMOC(EpPY, HACHIIIAS 3aHITHS LIGHHOCTHBIM COZCPKaHUEM.

[IpuMepHast cxema NPOBEICHHUSI 3aHATHH 110 IPOrPAMME:

1. OOBsicHEHHE TEOPETUUECKOIO MaTepraa o TEME.

2. IlogroroBka K OHKCHEPUMEHTAJIbHOMY 3aHATHIO, OOCYXKIEHHE OOBEKTOB IUIs
IPAKTUYECKOTO 3AHITHS.

3. IlpoBeneHne MpakTUIECKOTO 3aHATHS — OCHOBHAS 3a/1a4ya OCBOEHUE METOOJIOTUHI
JAHHOTO HKCIIEPUMEHTA.

4. Ilo OKOHYaHUM MPEMIOKHUTh JETAM, KOTOPbIE 3aUHTEPECOBAIUCH JIaHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €0 B MCCIEIOBATEIbCKUN MPOEKT. JJig 3TOro Heo6X0AUMO
0oOCyIuTh OOBEKTHI, KOTOpblE Yy4YE€HUK OyAeT HCCleqoBaTh, COCTaBUTh ILJIaH
DKCIIEPUMEHTA.

5. IloMoub yuyeHUKY IPOAHATU3UPOBATH PE3YJIbTAThI SKCIIEPUMEHTA.

OueHuTh pe3ysbTaThl MPOEKTHO-UCCIEAOBATENBCKON AEATEIbHOCTH IKOJIbHUKOB
MOXHO B TMPOIIECCE 3AIIUTBI MMHU CBOMX padOT B paMKax IIKOJBbHOM HAay4dHO-
MPaKTUYECKON KOH(EPEHIIUH.



COJIEP’)KAHUE KYPCA BHEYPOUHOM JEATEJBHOCTHU

Moayab «MoJiekyJasipHble OCHOBbI (PpH3HO0JIOTHM U (papMaKoJorum» 9 KJjacc
(34 gacoB)

1. @usuonozuueckas xumusn. (10 uacos)

Benenue. buorennsie anementsl: opraorensl: O, C, N, H. AxtuBHbie GHopMBI
KHUCJIOPOJIA, UX MOJIyYCHHUE, HEUTPAITU3ALIUSL.

MakpoaJIeMEeHTBI: TIPOIIEHT COJIEP)KaHUsS B OpPTaHHW3ME, BBIMOJIHSEMas (DYyHKIIHS,
comepkaHue B TponaykTax nutaHus. Ca2+ - CBsI3pIBAalOIIME OCTKH, JTECMOHUPOBAHUE
KaJbLKs, PETYJSIIAS YPOBHS KaJblMsl B OPraHW3ME: TOPMOHBI MTOYeK. Mg — CTpoeHHe
xJIopouIia, ero akTUBALMS COTHEYHOU SHEPTHUEH.

MUKposJIeMEHTBI: B KaKMX MOJIEKYJaX COAEpKaTcs, BBIMOJHsAEeMas (yHKIHS,
coJiepKaHue B MpoayKTax nutanusd. [locnencTBus nepego3upoBKU MUKPOIJIEMEHTAMM.
Fe — ycBauBaemble THUIIBI COCIMHEHHMM >kene3a. [‘eMompoTewHbl, T'eMOIMaHUH,
uuToxpoMbl. Cu — YCBOGHME M TPaHCHOPT MeAu. benku, coaepkamme Meab.
[Tatonornueckue cuaApoMbl Menke u BunbcoHna, CBsI3aHHbIE C META0OJIU3MOM ME/IH.

Tokcuunble s3neMeHThl llepuomnueckord CHUCTEMBI U OpraHu3Ma. BriusHue
HEJOCTAaTKa MaKpO U MUKPOSJIEMEHTOB Ha KUBBIE OPTaHU3MBI.

UccnenoBarenbckass  pabora  «KoinuecTBeHHass ~ OIlEHKAa  COJIEpPIKaHUS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B MTUIIEBBIX TTPOTYKTAX)

Kupsi. 3a001eBaHus YeIOBEKa, CBI3aHHBIE C HAPYIICHUSIMU KUPOBOIO OOMEHA.
Jucnunuaemun.

VYrneroasl. 3abosieBaHUs YE€JIOBEKa, CBS3aHHBIE C HAPYIICHUSMU YIJIEBOJAHOTO
obmena. CaxapHbIii gualder.

benku. Ctpoenue. 3a00eBaHus YEI0BEKA, CBSI3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
obmena. ®ynkiuu 6eiakoB. epmentsl. Mexanusm aeiicTBus. Kinaccol hepMeHTaTUBHBIX
peakmuii. Kodepmentsl. Ilpaktuueckoe 3ansarne «KadecTBeHHBIE peaknuu Ha
OopraHuveckue MoJiekynel». llpakTtuyueckoe 3anarue «JleHarypaiusi  OEIKOB»
[Tpaktnueckoe 3anstue «M3yueHrne akTMUBHOCTH aMHUJIa3bD».

ButamMuHbl )KupopacTBOpUMbIE, BojopacTBopuMblie. [IpeBpaiiieHre BUTAMUHOB B
akTUBHBIE (HOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIE THUIIBI META0OJUYECKUX peakiuidi. bruosHepreTudeckrue MpPOIECCHI.
I'makomm3. Hukn Kpe6ca. Ienp meperoca 3mekTpoHOB. OKHCIEHHUE JKUPHBIX KHCIIOT.
Karabamusm amuHokucnor. ['mokoHeoreHe3. CuHTE3 yIIIEBOJOB, OEIKOB, KHUPOB.
Merabonutnyeckue 3aboneBanus. I[IpakTmueckoe 3aHsTHe «PemeHme 3amay  Ha
AHEPreTUYECKU 0OMEHY.

Krnerka. [Tousatue memOpansl. @yHKITMKM MeMOpaH. Bunbl TpaHcmopTa B KJIETKY.



MemOpannbsie opraHougbpl. 3a0o0yieBaHUS CBsI3aHHBIE C HapylIeHHEM paboThl
MEMOpaHHBIX OpraHesul, OOJIE3HW HAKOIUIEHUS. THIBI KOHTAKTOB MEXAY KIIETKaMHU.
3HaueHUE MEKKJIETOYHOM KOMMYHHMKAIUU IS 3740pOBbsl opraHusma. IIpaktuueckoe
3aHsTHE «/lnamus (kieTouka Tpayoe).

SAnpo. VYpoBHHM  YNAakOBKM  XpOMAaTWHA.  XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpanHbIe OpraHOU/IbI.

2. Monexynapnas ouonozus. (10 uacos)

OCHOBHBIE BEXU Pa3BUTHUS MOJIEKYJISIPHON OMOJIOTHH.

Hyxneunossie kuciaotel. OCHOBHBIEC IPUHIUIIBI cTpoeHUs. [IpakTuyeckas padbora
«Boinenenne JIHK w3 OGanana». Ilpaktuueckas pabdora «Mogemnp JIHK-opurammy.
[Ipaktuueckas pabora «Ompenenenue kadectBa mnpemnapatoB JHK ¢ momorisio
criektpodoroMeTpuny» (Ipu HATUIUU 000PYIOBAHUS).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
perunkanuu. [Ipaktudeckas padota «PerukaruBHas MamuHa (Mrpa-IeMOHCTPALINS)».
[Ipaktuueckas padota «[1LP (Mogens ammudukanus Ha Gymare).

Mytanuu. Uto Bei3biBaeT n3MeneHus B ctpoennu JIHK. [IpuHimne! penapanum.

Tpanckpunims. [Ipaktudeckas padbora «Cusaa mpoMoTopay.

I'enernueckuii koa. Ilpaktuueckas pabora «Pemenue 3agad Ha T€HETHYECKUUI
ko Tpancisauus. [Ipaktuyeckas padora «DoaauHr OEnKoBY.

Opranuzanusi reHoMa BUPYCOB I[IpOTMBOBUPYCHBIE CPEACTBA, MEXAHU3MBI HX
JECHUCTBUSL.

Opranuzanus reHoma OaxTepuit AHTHOaKTEpUATHHBIC npenaparsl.
UccnenoBarenbckas padora «PacnpocTpaHeHre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEpUiDy

Opranuzamnusi reHoma 3ykapuoT ['eHomHOe penakthpoBanue. IlpakTuueckas
pabora «PaboTa B COBpeMEHHBIX reHeTHYecKuX Oa3ax maHHbIX. [IpoBemenue In silico
aHaIM3a Mocae0BaTEIbHOCTEN T€HOBY.

3. @apmaxonozus (14 uacos)

[Tonsitue o nexkapcrBax. [IpuHIMIIBI TOAX0/1a K TMOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpEICTICHUIO0 TOKCHYHOCTH BEIIECTB HA apTEMUIUIX.

[Iytn BBenenus JIC. @apMakOKMHETHKA JIEKAPCTBEHHBIX BelleCcTB. BcackiBaHne
(abcopOrtus) exkapcTB. OCHOBHBIC MEXaHU3MBI BCachIBaHUA. TpaHCHIOPT JICKAPCTBEHHBIX
BemecTB. ['eHbl u Oenku nepBoi (asel OnoTpanchopmainuu. [IyTu BeIBeIeHUS JIEKapCTB
W3 oOpraHusMa. OKCKperuss © oHuuMuHaImsa. [eHsl u  Oenku  BTOpoil  (hasbl
ouotpanchopmarmu. dapmakonuHamuka. ['1aBHoe u moOOYHOE, pe30pOTHBHOE U
MECTHOE, IPSIMOE, HETIPSIMOE U PEQIIEKTOPHOE IeHCTBUE.

Buner B3anmmopeiicTBus nekapcTB. CHHEPrU3M M aHTaroHW3M MPU COBMECTHOM



JNEWCTBUU JIEKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBI CUTHATUHT. THUIMBI KIETOYHBIX pELENnTOpoB. MeMOpaHHBIE:
MOHHBIEC KaHaJbl, KATAIMTUYECKUE U compsikeHHbIe ¢ (G-OelkamMu; BHYTPUKIETOUYHbIE:
HUTOIUIA3MAaTUYECKUE U A/IepHbIE. MeXaHU3MBI JIMTAaHA-PEUEIITOPHOTO B3aUMOICVCTBHUSI.
CenekTHBHOCTh (M30MPATETHLHOCTh) JEUCTBUS, CBSI3b «XUMUYECKas CTPYKTypa —
dapmakoorudeckas akTHBHOCTh BEIIECTBY.

DapMaKOJIOTHUYECKON MOAYJSALMN CUHANTUYECKON XOJIMHEPTHYECKON NEepeaaydH.
MonekyaspHbli  MEXaHU3M JeHCTBUS M (apMakKoJIOTHYecKHe CBOMCTBa M-
XOJIMHOOJIOKATOPOB, raHTIM00JI0KaTOPOB U Kypapenoao0HbIX CPEICTB.
@apMaKoJIOTUYECKasi ~ PEeryyilus  aKTUBHOCTH  aJpEHEPrMYecKOro  CHHArca.
AIpPECHOMHMETHKHY, aJpEHOOJOKATOPBI, CHMMIATONUTUKH. [IpakTHdeckas pabora
«BnusHMe aijpeHanuHa Ha CepICUHbIC COKpalleHus (TPOrpaMMHOE 0OECIICUCHHE ).

MonekynsipHas (papmakojgorusi aHTHAJUIEPTUYECKUX CpeNCTB. [ MCTaMUHOBBIE
pEeLeNnTOPhl: THUIIBI, MOJEKYJspHas opraHuzanusg. CtaOunmzaTopbl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIA MEXaHU3M JIEHCTBUSI, 0COOEHHOCTH KIIMHUYECKOTO MPUMEHEHHUS],
TOYKH MPUJIOKECHUSI IEUCTBUS THTMOUTOPOB JTUITUIHBIX MEAUATOPOB.

MexaHu3m JIEUCTBUSA U NMPUMEHEHUE MPENapaTroB, CTUMYJIUPYIOLIHUX IIPOLECCHI
UMMyHUTETa. PapMaAKOJIOTHYECKAsT XapaKTEPUCTUKA HWHTEPJICUKUHOB: IIOJyUEHHUE,
MEXaHMU3M JIeiCcTBUsI, TpuMeHeHre. OCHOBBI NAaTO(U3MUOIOTUH OCTPO(HA30BOr0 OTBETA,
Meauanus BocralieHusl. MONeKyIapHbIN MEXaHU3M IMTPOTUBOBOCIIAIUTEIBLHOTO ICUCTBHS
IIOKOKOPTHUKOCTEPOUIOB,  HECTEPOMIHBIX  MPOTHBOBOCHAIUTEIBHBIX  CPEACTB.
[IpakTtuueckas pabota «['McToigorundeckre nmpenaparbl UMMYHHOU CHUCTEMBI.

[TonsTre 0 HapKO3€ U HAPKO3HBIX Ipenaparax. KieTouHbli 1 HEPBHBIA HAPKO3.
dapMakoJOruyecKass XapakTepUCTHUKA OTACJIBHBIX TIPYNI HApPKO3HBIX CPENCTB.
[TocnenoBarenbHOCTh NIEUCTBHS Ha IEHTpalibHYIO cucTteMy. l[IpakTudeckas pabota
«l'ucronornueckue npenapaTsl HEPBHOU CUCTEMBI».

®usnonornyeckuii coH; ¢aspl cHa. Bunel Hapymienuit cHa Ilonsatwe o
MEJIUKaMEHTO3HOM CHE M CHOTBOPHBIX Mpemnaparax (THMHOTHKAX).

MonekynsipHble acnekTbl Houuneniuu. OnuaTHbIE PEUENnTOPbl, WX THIIBI.
DHkehaauHbI ¥ SHIOPPUHBI - SHIOTCHHBIE JINTAH bl OMTMATHBIX PEIENTOPOB.

AHTHUTICUXOTHYECKOE JEeHCTBUE, BIUSHUE Ha (QYHKIUIO SKCTPAUPAMUTHON
CUCTEMBI, YMOLIMOHAIBHYIO c(hepy, PBOTHBIA IEHTP, apTEepPHAIbHOE NaBJICHUE, IIEHTP
TepMOperysiiuu. MoOJEeKyJIsIpHbIE MEXAaHU3MBI JEUCTBUSI HEUPOJIENITUKOB, BIUSIHUE HA
nohaMHUHOBBIE, CEPOTOHUHOBBIC, aJIPEHO- U TUCTAMUHOBBIC PELICTITOPHI, UX ICUCTBUE HA
KJICTOYHbIE MEMOpaHbl, Ha JCMOHUPOBAHHE TKAHEBBIX MOHOAMHUHOB. [loTeHIman-
3aBHUCUMBIC HATPUEBBIC KAHAIIBI KAaK MUIIICHH JCHCTBUS MECTHBIX aHECTETHKOB. CIIOCOOBI
WHTUOMPOBAHUS MTOTEHITMAT-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMH.
[Ipaktuueckass pabora «Kapra oskcnpeccuu HA0()aMHHOBBIX U CEPOTOHUHOBBIX
pELenTopoB B MO3Te MbIei». MccnenoBarenbekas padora «IloBeaeHYecKkre TeCTh Ha



peiokax Danio rario. Csernmo-teMHas Kamepa». McciemoBarenabckas — paboTa
«IToBenenueckue Tecthl Ha priOKkax Danio rario. OTkpeiTOe TosIe». MccnenoBaTenbckast
pabota «IloBegendeckue TecThl Ha ppiOKax Danio rario. CtaliHoe TOBEICHHUE.

ININIAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJBHOCTH

3aHsATHS B paMKax MPOrpaMMbl HAmNpaBi€Hbl HAa OOECHEYEHUE JOCTHKCHUS
IIKOJbHUKAMH  CIEAYIONIUX  JUYHOCTHBIX, METaNpeIMETHBIX U  MPEIMETHBIX
00pa3oBaTENbHBIX PE3YJIbTATOB.

JIn4HOCTHBIE pe3yJIbTAThI:

B cghepe epasxcoanckoco 6ocnumanus: TOTOBHOCTH K KOHCTPYKTUBHOU
COBMECTHOM JI€SITEIbHOCTH TP BBIITOJIHEHUN UCCIIEIOBAHUI U TPOEKTOB, CTPEMIICHHE K
B3aMMOITOHMMAHUIO U B3aUMOIIOMOIIIH.

B cgpepe nampuomuueckozo eocnumanusi; OTHOIIEHUE K OMOJIOTMH KaK K BaXKHOU
COCTaBJIAIONIEH KYJIbTYpbl, TOPJOCTh 3a BKJIAJ POCCUHUCKMX M COBETCKMX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKOM HAYKH.

B cgepe Oyxoeno-upaecmeennoco 6ocnumanus: TOTOBHOCTb OLEHUBATH
NOBEJICHUE M TOCTYNKU C MO3WUINM HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHYECKOU
KYJIbTYpbl; TOHUMAaHHE 3HAYMMOCTH HPABCTBEHHOT'O ACIEKTa JACSATEIbHOCTU YEJIOBEKA B
MEIUIIMHE U OMOJIOTHH.

B cgepe scmemuueckoco 6ocnumamnus: TIOHMMaHWE POJUM  OHOJOTMU B
(bOpMHUPOBAHUHN ICTETUIECKOMN KYJIbTYPhl TUYHOCTH.

B cgepe @uzuueckoco eocnumanus, opmuposanus Kynbmypsvl 300p06bs U
IMOYUOHANLHO20 ON1a20NONYYUs. OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBBIO U
yCTaHOBKa Ha 370pOBbIi 00pa3 )KU3HU (370pOBOE MUTAaHUE, COOJIIOICHNE TUTUCHUYECKUX
MPaBWJI U HOPM, COAJTAaHCUPOBAHHBIN PEKUM 3aHSITUI U OTHBIXA, peryJisapHas puznueckas
AKTUBHOCTbD); OCO3HAHUE MTOCJIEACTBUN U HEMPUATUE BPEAHBIX MPUBBLIYEK (YIIOTpeOICHUE
QJKOTOJIsl, HAapKOTUKOB, KypeHHE) W MHBIX (GopM Bpeaa s (PU3NYECKOrOo U
MICUXWYECKOTO 37I0pOBbsi; COOJIIOJICHUE MPaBUI OE30MACHOCTH, B TOM YHCIIE HaBBIKU
0e30macHOro MOBE/ICHUSI B MPUPOIHON cpefie; cPOPMUPOBAHHOCTh HABBIKA Pe(IICKCHH,
YIPaBJICHUE COOCTBEHHBIM IMOIIMOHAILHBIM COCTOSTHUEM.

B cghepe mpyooeoeco éocnumanus: akTUBHOE y4acTHE B PEILICHUU MPAKTUYECKUX
3a7a4 (B paMKax CEMbH, IIKOJIbI, rOpojia, Kpas) OMOJIOrMYECKOM M IKOJIOTUYECKOU
HAIPaBJICHHOCTH, MHTEPEC K MPAKTUUYECKOMY H3YyUYCHHIO MpodeccHil, CBI3aHHBIX C
OuoJorNeil.

B cgepe sKonocuueckoco 6ocnumawnus:  OpUEHTALUsT Ha  [PUMEHEHUE
OMONIOTUYECKUX 3HAHUH MPH PEIICHUH 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpeibl; OCOZHAHUE
HKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHUS; TOTOBHOCTh K yUaCTHIO B MPAKTUIECKOM
NEATEIbHOCTH SKOJIOTMYECKON HAIPaBICHHOCTH.

B cgepe nomumanus yemnHocmu HaAyyHO20 NO3HAHUA! OPUEHTALUSl Ha



COBPEMEHHYI0 CHCTEMY HAy4YHbIX HpPEICTaBICHUH 00 OCHOBHBIX OMOJIOIMUYECKHUX
3aKOHOMEPHOCTSIX, B3aMMOCBS3SIX YEJIOBEKAa C NPUPOJHOM WU COLMAIBHOU CPENOM;



MMOHUMAaHUE POJU OMOJOTUYECKON HAyKW B (POPMHUPOBAHUU HAYYHOTO MHUPOBO33PEHUS;
pa3BUTHE HAY4YHOU JIFOOO3HATEIIBHOCTH, MHTEpPECa K OMOJOTUYECKOW HayKe, HABBHIKOB
HCCIIEIOBATEILCKOM JICSITEILHOCTH.

B cghepe aoanmayuu x usmensiowumcs yciosusm coyuanbHou U NpupooHou
cpedvl. aZeKBaTHas OICHKA W3MEHSIOMMUXCS YCIOBHH; TMPUHATAE PEUICHUS
(MHAMBUAYATBHOE, B TPYMIE) B H3MEHSIOMIMXCS YCIOBUAX HAa OCHOBAHHWH aHaIN3a
Ounonoruueckoi MHPOpMAINK; INIAHUPOBAaHUE  JEUCTBUH B HOBOM  CHUTyalluu
Ha OCHOBAHHUM 3HAHUM OMOJIOTMUECKUX 3aKOHOMEPHOCTEH.

MeTanpeaMeTHble pe3yJabTaThl:

B cghepe oenadenus ynusepcanvrvimu yueOHviMu no3HaA8AmMenNbHbIMU OCUCMBUIMU.
ba3oBbI€ JIOTUYECKUE ICWCTBHUS:
® BBIABIATHP W XapaKTepU30BaTh CYIIECTBEHHBbIC TPHU3HAKH OHOJOTHUYECKUX
00BEKTOB (SIBIICHUN );
® YCTaHABJIMBATh CYIIECTBEHHBIH TIPU3HAK KJIACCU(UKAIIUK OHOJOTHUECKUX
00BEKTOB (SIBJIICHHH, MPOIIECCOB), OCHOBAHHUS Il OOOOIICHUS U CpaBHEHUS,
KPUTEPUH TIPOBOJUMOTO aHAJIN3A;

e C yuéTOM NIPEMJIOKEHHOW OMOJOTUYECKON 3a7auM BBISBIISTH 3aKOHOMEPHOCTU U
MPOTUBOPEYMST B paccMaTpuBaeMbIX (akTax ¢ HaOMIOJCHUSIX;, Ipeasiarath
KPUTEPUH JIJIS1 BBIABJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

® BBIBIATH Je(UUUTHI HHPOPMAIIUU, JAHHBIX, HEOOXOJMMBIX JIJISi pEelICHUs
MOCTaBJICHHOM 3aJ1a4H;

® BBISBIATh MPUUUHHO-CIEACTBEHHBIE CBS3U TP M3YUYCHUH OHOJIOTHYECKUX
SABJIEHUNA W TPOLIECCOB; JEJIaTh BBIBOJABI C HCIOJIb30BAHHEM JIE€IYKTHUBHBIX H
WHJYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKIIOUCHUHN M0 aHaIoruu, GOpMyJIUpPOBAThH
TUIIOTE3bl O B3aUMOCBSI34X;

® CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHus: yueOHON OMOJIOTMUecKOoi 3ajauu
(cpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS, BEIOMPATh HAaUOOJEe MOIXO AU
C YUETOM CAMOCTOSITENIbHO BBIJIEJICHHBIX KPUTEPHUEB).

bazoBble uccaenoBaTeabCKUe ICUCTBUSL:

® CIOJIb30BaTh BOIPOCKI KAK UCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHNS;

e (QopmynupoBaTh BOMNPOCH, (UKCUPYIOIIUE pa3pblB MEXKAY pEATbHBIM U
KEeJaTeIbHBIM  COCTOSSHUEM  CHUTyallMd, OOBEKTa, U  CaMOCTOATEIIHHO
YCTaHABJIMBATh HCKOMOE U JaHHOE;

e (dopmupoBaTh  THIOTE3y 00  HWCTUHHOCTH  COOCTBEHHBIX  CYKJICHHM,
apryMEHTHPOBATh CBOIO MO3UIIUI0, MHCHHE;

® TIPOBOJMTH IO CAMOCTOSATEIHHO COCTABIICHHOMY TUIaHY HAOJFOICHHUE, HECIIOKHBIH
OMOJIOTUYECKHIA JKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE I10 YCTaHOBJICHHIO
0COOEHHOCTEH OMOIOTHYECKOT0 00BEKTa (TIporiecca) u3yueHus,

® TIPUYUHHO-CJICICTBEHHBIX CBS3CH M 3aBUCHMOCTEH OHMOJIOTMYECKUX OOBEKTOB
MEXTy Co00i;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAINIO, TOJYYCHHYIO B
X0/1e HAOTIOICHUS ¥ SKCTIEPUMEHTA;

CaMOCTOSATENbHO (OPMYIHPOBAaTh OOOOIEHUST W BBIBOABI 10 pe3yJbTaTaM
MPOBEEHHOTO0 HAOJIOCHUS, HKCIEPUMEHTA, BIAJETh MHCTPYMEHTAMH OLICHKU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJIOB U 00OOIIECHUH;

MIPOTHO3UPOBATh BO3MOKHOE JalbHENIIIee pa3BUTHE OMOJIOTHUYECKUX MTPOLIECCOB U
UX TOCHEJCTBUS B aHAJIOTHYHBIX WM CXOIHBIX CUTYyalUsX, & TAK)KE BBIJIBUTATh
MPEANOI0XKEHUs 00 UX PA3BUTUU B HOBBIX YCIOBUSIX U KOHTEKCTAaX.

Pabora ¢ nadopmarmeii:

MIPUMEHSTH Pa3JIMYHbIE METObI, HHCTPYMEHTHI U 3aIIPOCHI NP MMOKCKE U 0TOOpE
Owonornyeckod wWHPOpPMAIMM WM JAHHBIX W3 HCTOYHUKOB C Y4ETOM
peAJIOKEHHON y4eOHOM OMOJIOTUUECKOM 3a/1auu;

BBIOWpATh,  AHAJIM3UPOBATh, CUCTEMATU3UPOBATh M  HUHTEPIPETHPOBATH
OunoJsiornyeckyro HHGOpMaIUIO Pa3IuYHbIX BUAOB U (hOPM IIPEACTaBICHNUS,
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOITBEPIKAAIOIIIE WM ONPOBEPTAIOIINE OJIHY U
Ty K€ UJIEI0, BEPCHUIO) B PA3TUYHBIX HHHOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYIO ()OpMY MpEICTaBICHUS HH(DOPMALUU U
WJUTFOCTPUPOBATH PEIIAEMbBIE 3a/1a41 HECTIO)KHBIMU CXEMAMHU, TMarpaMMaMu, UHOU
rpaduKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEKHOCTh OMOJIOTMYECKOW HMHGOpMAIMK TI0  KPUTEPHSM,
MPEAIOKEHHBIM YUUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO;
3alOMHMHATh U CUCTEMAaTU3UPOBATh OMOJIOrMYECKYIO HH(pOpMAIIHIO.

B cghepe osnadenus ynusepcanvuvimu yueOHbIMU KOMMYHUKAMUBHLIMU OeliCmMEUIMU
OO0micHue:

BOCIIPUHUMATh M (POPMYJIUPOBATh CYXKJICHHS, BBIPAXKAaTh SMOILMHM B IPOIECCE
BBITIOJTHEHHUS TIPAKTUYECKHUX U JTa0OPaTOPHBIX PadoT;

BBIpakaTh CeOs1 (CBOIO TOUKY 3PEHHS) B YCTHBIX U MIUCHhbMEHHBIX TEKCTaX;
pacrio3HaBaTh HeBepOaJdbHbIE CpeACTBa OOIIEHHS, TOHMMAaTh 3HAYCHUE
COITMAJILHBIX 3HAKOB, 3HaTh M PAcHoO3HaBaTh IMPEANOCHUIKH KOH(MIMKTHBIX
CUTYaIlMi M CMsITYaTh KOH(DIUKTHI, BECTH TIEPETOBOPHI;

MMOHUMAaTh HAMEPEHHsI JPYTUX, TPOSBIATh YBAXKUTEIHBHOEC OTHOIIEHUE K
cobeceTHUKY 1 B KOPPEKTHOH hopme HopMyIHpoBaTh CBOM BO3PAKCHUS;

B XOJI¢ JIMaJiora W/WIHi TUCKYCCHH 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMon
OMOJIOTMYECKOM TEMbl M BBICKA3bIBaTh HWJICH, HaIlCJCHHBIE Ha peIIeHUe
OMOJIOTHYECKOM 3a1auM U MOJIIepKaHue O1aroKenaTeIbHOCTH OOIICHUS;
COTIOCTaBIIATh CBOW CYXACHHUS C CYKICHHSIMH JIPYTUX YYaCTHHKOB JIHAJIOTa,
OoOHapy>KUBaTh PA3JIMUUS U CXOJICTBO TO3UITUH;

nyOJUYHO TIPEICTaBISATh PE3yJbTAaThl BBITOJTHCHHOTO OMOJOTHYECKOTO OIBITA
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);



® CaMOCTOSITEIBLHO BBIOUPATh (DOPMAT BBHICTYIUJICHHUS C YUETOM 3a/1a4 IPE3CHTAIIUU U
OCOOEHHOCTEW ayJauTOpPUM W B COOTBETCTBHHM C HHUM COCTABJISTh YCTHBIE U
MACBMEHHBIE TEKCTHI C UCTIOJIb30BAaHUEM HJLTFOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHas IEATEIbHOCTD (COTPYIHHUYECTBO):

® [IOHMMAaTh W WCIIOJb30BAaTh NPEUMYIIECTBA KOMAHAHOM W WHIAWBUIAYAIbHON
paboThl TIpH pEIICHUU KOHKPETHOW OMOJIOTHYECKOW MpOoOJIeMbI, 000CHOBHIBATH
HEO0OXOJUMOCTh MPUMEHEHHUSI TPYIIIOBBIX (DOPM B3aUMOJICUCTBUSA MPHU PEIICHUN
MIOCTaBJICHHON y4eOHOM 3a1auu;

® [PUHUMATH LIEJIb COBMECTHOU ESTEIBHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 10
e€ JOCTIKEHHUIO: pACTIPENeNsTh POJH, JA0rOBapUBaThCs, 00CYKAAaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

e yMeTh 0000IaTh MHEHHS HECKOJBKUX JIIOJICH, TMPOSBIATH TOTOBHOCTH
PYKOBOJUTD, BBIIOJIHATH MOPYUYECHUS, TOAUYUHSITHCS,

® [UJJAHUPOBATh OPTaHU3AIMIO COBMECTHOW pPaOOThI, ONpEIENSITh CBOIO POJb (C
y4€TOM TPEANOYTEHUI M BO3MOXXHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXIy WIEHAaMH KOMAaH[Ibl, Yy4acTBOBAaThb B T'PYMNIOBBIX
dbopmax padoTsl (00CYX1€HUSI, 0OMEH MHEHHUSIMU, MO3TOBBIE IITYPMbI U UHBIC);

® BBIMNOJIHSITH CBOIO YaCTh Pa0OTHI, IOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 1o CBOEMY
HAIIPABIICHUIO U KOOPAUHUPOBATH CBOU JIEUCTBUSA C IPYTUMH WICHAMH KOMAaH]IbL;

® OIICHMBATh KayeCTBO CBOEro BKJIaJa B OOMUN MPOAYKT MO KPUTEPUSM,
CaMOCTOATENbHO  CHOPMYJIMPOBAHHBIM  yYYaCTHUKAaMU  B3aUMOJICUCTBUS;
CpaBHUBATh PE3YJbTATHI C UICXOAHOM 3a7a4€l U BKJIAJl KAXKJOT0 YJICHA KOMAHbI B
JTOCTUKEHUE PE3yJIbTaTOB, Pa3ieyisTh cPepy OTBETCTBEHHOCTH U TPOSIBISATH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA MEepe]l FPYIIO;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATUBHBIX JIEMCTBUHM, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTh COIMATBHBIX HABBIKOB M AMOIIMOHAILHOTO
HMHTEJUIEKTA IIIKOJIbHUKOB.

B ciepe oenadenus ynusepcanvHuoiMu yueOHbIMU Pe2YIAMUBHBIMU  OCUCBUIMU.
Camoopranuszanusi:
® BBIABIATH MPOOJEMBI ISl PEIICHUS B JKU3HCHHBIX M YYEOHBIX CHUTYyalusX,
HCITONIB3Ysl OMOJIOTHYCCKUC 3HAHMS;

® OpPHEHTHPOBATHCS B PA3NIMYHBIX MMOAXO0AaX MPUHSITHS PEelIeHUN (MHANBUAYAIbHOE,
NPUHATHE PEIICHUS B TPYIITE, MPUHATHE PEIICHUI TPYTIION );

® CaMOCTOSITEIbHO COCTaBJISATh AQJITOPUTM peIICHHs 3aJadu (WU €ro 4acTh),
BbIOMpaTh CHOCOO pelleHus Yy4yeOHOM OHOJIOTHMYECKOM 3amaun ¢ Yy4ETOM
UMEIOLIUXCA PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
IIpeyiaracMble BapUaHThI PEIICHUN;

® COCTaBIATh IUTaH JACWCTBHMIA (TUIaH peanu3allid HaMEUYEeHHOTO alTOpHTMA
pEIIeHNs1), KOPPEKTHPOBATh MPEIOKEHHBI AITOPUTM C yUETOM TMOIYYCHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

® JenaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.



CaMOKOHTPOJIb (pediiekcust):

BJIa/IETh CIOCO0AMU CAMOKOHTPOJIS, CAMOMOTHUBAIIUH U pedIeKcu;

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYalluu U NpeJiarath IiaH e€ U3MEHEHHUS,
YUUTHIBaTh KOHTEKCT U MPEABUACTD TPYIAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTH IIPU
pelieHu y4yeOHOW OMOJIOTMYECKOW 3a/ayd, aJalTHpOBaTh pELICHHE K
MEHSIFOIIIUMCS 00CTOSITEIILCTBAM;

OOBSICHATH MPUYUHBI JOCTIKEHUS (HEJOCTIXKEHUS) Pe3ysIbTaTOB JIESTeNbHOCTH,
JaBaTh OLEHKY NpUOOPETEHHOMY OIBITY, yMETh HAaXOIHWTh IO3UTUBHOE B
MPOU3O0IIEAIIEN CUTYAlUH,

BHOCHUTh KOPPEKTHBBI B JCSITEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILUXCS CUTYallMii, yCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;
OLICHHMBATh COOTBETCTBHUE PE3YJIbTATA LIETTH U YCIOBHSIM.

9MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3nauyaTh, Ha3blBaThb WU YIOPABIATH COOCTBEHHBIMH SMOIMSIMH M SMOLMSAMU
ApYTHUX,

BBISIBIISITH M AaHAJIM3UPOBATH IPUYHUHBI SMOLUH;

CTaBUTH CeOs1 Ha MECTO APYroro 4eyioBeKa, MOHMMAaTh MOTHUBBI M HaMEpEHUs
ApYyroro;

PEryaupoBaTh CIIOCOO BBIPAKEHUS SMOLIHA.

[Ipunsitue ceds u Ipyrux;

OCO3HaHHO OTHOCUTBHCA K IPYrOMY Y€JIOBEKY, Er0 MHEHUIO;

pU3HaBaTh CBOE MPABO HA OLIMOKY U TAKOE e MPaBo JPyroro;

OTKPBITOCTh ce0€ U IPYTUM;

OCO3HAaBaTh HEBO3MOKHOCTb KOHTPOJIUPOBATH BCE BOKPYT;

OBJIQJIETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PETYJISATUBHBIX JEHCTBUH, KOTOpas
oOecrieynBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JUYHOCTU (BHYTPEHHSIS
NO3ULHUSA JIMYHOCTH), U >KMU3HEHHBIX HAaBBIKOB JUYHOCTU (yIpaBieHHs COOOMH,
CaMOJIMCLMIUINHBI, YCTOMYUBOIO MOBEICHHUS).

IIpeamMeTHbIe pe3yabTaTbl OCBOSHHUS MPOTPAMMBI
B no3naBaTenpHOM (MHTEUIEKTYyaJIBHOM) cdepe:

— npuoOpeTeHue OnbITa MCHOIb30BAHMS METOI0B OMOJOTMYECKON HAYKH C LIEJIbIO

U3y4YeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBICHUN W TPOIECCOB: HAOIIO/ICHNUE, ONKMCaHUE,

IMPOBCACHUC HCCIOKHBIX OMOJIOTHYECKUX ONBLITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

MCIOJIb30BAHUEM aHAJIOTOBBIX M HU(POBBIX OMOJIOTHUYECKUX PUOOPOB U HHCTPYMEHTOB;

dbopMupoBaHHUE YMEHUS UHTETPUPOBATH OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMU U3

JIPYruX y4eOHBIX MpeaAMeTOB ((U3UKU, XUMUH, reorpaduu, UCTOPUHU, OOIIIECTBO3HAHNUS
UT. 1.);



— (opmupoBanue yMeHuil pemarbh yueOHbIe 3a1a4d OMOJOTHUYECKOTO COIepKAHUS,
BBISIBIIATh ~ MPUYUHHO-CJICACTBEHHBIC  CBSA3M, MPOBOJUTH  KAYECTBEHHBIE W
KOJIMYECTBEHHBIEC PACUETHI, IeJIaTh BHIBOBI HA OCHOBAHUH MOJYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHue yMEHHS IUIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy ¢ yueToM MOCTaBICHHOM 1eJIh: POPMYIUPOBATH MPOOIEMY, TUIIOTE3Y U CTABUTH
3a/ladyd MCCJIEIOBAHWsA, BBHIOWPATH AJCKBATHO TOCTABICHHOW €M METOJbI, JCNaTh
BBIBOJIBI 11O Pe3yJIbTaTaM UCCIEAOBAHMS WIIA MMPOCKTHOM eI TEILHOCTH;

— (¢dopMmupoBaHHE  HWHTEpeca K  YIIyOJCeHWIO  OWOJOTHYECKMX  3HAHUH
(mpeanpoduibHas MOATOTOBKA U MPodeCcCHOHAIbHAS OPUEHTAIINS) U BEIOOPY OMOJIOTHH
KaK Ipo(UILHOTO MpeMeTa Ha CTYIIEHU CPEIHETO MOJHOT0 00pa30BaHus JIJIs Oy ayiien
npodeccuoHanbHON NIeATeNTbHOCTH, B 00JIaCTH OWOJIOTHMH, MEIUIIMHBI, 3KOJIOTUH,
TICUXOJIOTHH, BETEPUHAPHH, CEITECKOTO XO3SMCTBA;

— BIIQJCHUE HaBbIKaMH paboTel ¢ wHOpMaIMel eCTEeCTBEHHO-HAYYHOTO
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, aAWarpaMMm, MOJEeH, H300paKEHUI), KPUTHUYECKOIO aHajau3a
nH(}OPMAITUHU U OIICHKH €€ TOCTOBEPHOCTH;

— yMEHHUE MHTETPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHUSMU JAPYTUX YUEOHBIX
PEIMETOB; UHTEPEC K YIITyOJIeHUI0 OMOJIOrMYeCKUX 3HAHUW M BBHIOOPY OMOJIOTHHU Kak
npouIbHOTO MpeaMeTa Ha ypOBHE CpeIHEro oOmiero obpasoBaHus ajisi Oymymiei
podheCCUOHAIBHOM  ICSITEILHOCTA B 00JIaCTM OWOJIOTMH, MEIULMHBI, 3KOJIOTHH,
BETCPUHAPHH, CEIIbCKOTO XO3SMCTBA, THIIEBOW IMPOMBINIICHHOCTH, IICUXOJIOTHH,
MCKYCCTBa, CIIOPTA - UMETh YETKUE MPEACTABICHUS O MAaTCPUATMCTHICCKON CYITHOCTH
TCHOMOB JKHBBIX OPTAaHU3MOB U PETYJIAIHIO UX PAOOTHI;

— 3HaHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIICH Cpelbl, BIUSIONIMX HA Pa3BUTHE U
CYIIIECTBOBAHHE JKUBBIX OPraHU3MOB, aJanTaIiil K (hakTopaM OKPYKaIoIIel Cpebl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJOTUH, UCIIOJIb30BAHUS €€ JTOCTUKEHUN B
COBPEMEHHOM U3HM YeJIOBEKa, 0COOCHHOCTH HMCIIOIB30BAHMS KUBBIX OPTaHU3MOB JIJIS
IPOU3BOJICTBEHHBIX HYXK]] UEJIOBEKA,

— 3HAHWE OCHOBHBIX IMOIXOJI0B CEIICKIIUU U OMOTEXHOJOTHH KYJIbTYPHBIX PACTCHUH,
XapaKTepHU30BaTh T'CHETHYECKH  MOAU(PHUIIMPOBAHHBIC  PACTCHHs, OIECPUPOBATH
MOHSATUSMU, THOPUAM3ALMS, OTHaJeHHAs THOpPUAN3alus, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpaHchopMaIysi, MyTareHe3, TCHETHUYECKOE PEAaKTHPOBAHUE;

— TIOHUMaHHWE  MOJICKYJIIPHBIX  MEXaHHW3MOB  peajiu3ali  HACJICJCTBECHHOMN
uH(GOPMAITUU ¥ YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMU TIOHITHSIMHU MOJICKYJISIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAIIPABICHUN — IT'€HOMHUKH, METareHOMHKH, POTEOMUKH;

— 3HAHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX IMarHOCTHKH U JICUCHUS



— (¢opMupoBaHHUE YMEHHS HCIIOJb30BaTh MOHATUWHBIN anmapar ¥ CUMBOJIMYECKUN
S3bIK TE€HETHKH, TPAMOTHOE MNPUMEHEHHWE HAYYHBIX TEPMHUHOB, MOHSTUI, TEOPUH,
3aKOHOB IS OOBSICHECHHS HAOIIOAAEMBIX OHOJIOTHYECKHMX OOBEKTOB, SBJICHUM H
MIPOIIECCOB, MO3BOJISIONINX 3aJI0KUTh (PYHIaMEHT HAyYHOTO MUPOBO33PEHUSI.

B 11eHHOCTHO-OpUEHTAIIMOHHOM cdepe:

— 3HAHWE, YTO NPHUMEHEHUE COBPEMEHHBIX TEXHOJIOTMI MOJIEKYJSIPHON OHoJoruu
NO3BOJIIET YCHEIIHO pellaTh TakUue 37J0007HEBHBIE MpPOOJIEMBbI, KaK OXpaHa
OKpYXKaroILEl cpelibl, COXPAHEHUE 310POBbS YEIOBEKA, KOHTPOJIb U BOCCTAHOBIICHUE
DKOCUCTEM.

TEMATHYECKOE INIAHUPOBAHUE

Moayab «MoieKkyJsipHble 0CHOBBI (pU3H0JI0THHU U (papMakoJorum» 9 Kiace
(34 yacoB)

Tembl OcCHOBHOE cojiepKaHue e TeTbHOCTh
IIKOJbHUKOB
Tema 1. BBenenue. buorennsie anemenTsl: | MccnemoBarenbckas
®duznonornveckas | opranoress: O, C, N, H. pabota
xumus (10 v) AxTuBHBIE POpMBI KHCITOpOaa, uX | «KoandyecTBeHHas
MoJy4eHue, HeuTpaau3anusl. OIICHKA COJICpKaHUs
Maxkpo3eMEeHTHI: MPOLICHT MHUKPOIJIEMEHTOB UJTN




COJICp>KaHMS B OPTaHU3ME,
BBITIOJTHsIEeMas QyHKIIHS,
COJIep>KaHUE B MIPOAYKTaX MUTAHUS.
Ca2+ - cBsa3pIBaroNe OCIKH,
JETIOHUPOBAHUE KaJIbIIUS,
pEryJiius ypOBHS KAJIbIUS B
opraHu3Me: rOpMoHbI oyek. Mg —
cTpoeHue xyopoduiia, ero
AKTHUBALUSA COJTHEYHOU DHEPTUEH.
MUKpPO3JIEMEHTBI: B KaKUX
MOJIEKYyJIaX COJepkKaTCs,
BBITIOTHsIEeMast QyHKIIHS,
CoJIep>KaHME B MPOAYKTaX MUTAHUS.
[TocnencTBus nepeo3upPOBKU
MUKpO3JieMeHTamMu. Fe —
yCBaWBaEMbI€ TUIIbI COCTMHEHUN
xenesa. ['eMonpoTenHsl,
TeMOIMAaHNH, MATOXPOMBI. CU —
YCBOEHUE U TPAHCTIOPT MEIH.
benku, conepxamue Menb.
[Tatonornueckne CHHAPOMBI
Menke u BunbcoHa, CBSI3aHHBIE €
MeTa0O0JIM3MOM ME/IH.

TOKCHUYHBIC JIEMEHTBI
[leproandecko CUCTEMBI IS
opranusma. BiausHue HegocTaTka
MaKpO ¥ MUKPO3JIEMEHTOB Ha
KUBBIC OPTAHU3MBI.

XKupsl. 3abosieBaHMs YeIOBEKa,
CBSI3aHHBIC C HAPYIICHUSIMU
KUPOBOrO0 OOMEHA.
Jucnununemun.

VrneBoasl. 3a001eBaHUS YEIOBEKA,
CBSI3aHHBIC C HAPYIIECHUSIMU
yriieBoIHOr0 oOMeHa. CaxapHbIi
nraoer.

benku. Ctpoenune. 3aboeBaHus
YyeJIOBEKa, CBS3aHHBIC C
HapyILIeHUIMHU OEJIKOBOTO OOMEHa.
Oynkiun 6enKoB. epMEHTHI.
MexanusM nenctsust. Kitaccol
(hepMEHTATUBHBIX PEAKIIUM.
KodepmenTsr.

BuTtaMuHbl )KUPOPACTBOPUMBIE,
BoJI0OpacTBOpuMEIE. [IpeBparienue

BUTaMHHOB B ITMIIEBBIX
IIPOLYKTAX.
[IpakTrueckoe 3aHsATHE
«KauecTBeHHBIE
peakuuu Ha
OpraHUYECKUe
MOJIEKYJIBD.
[IpakTueckoe 3ansTue
«JIeHaTypauus OEIKOB»
[IpakTrueckoe 3aHATHE
«M3ydeHne akTHBHOCTH
aMuIIa3bD».
[IpakTrueckoe 3aHsATHE
«/Inanus (knerouka
Tpayoe)».




BUTAMHHOB B aKTUBHBIE ()OPMBbI
KOo(epMeHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUITBI META0OTMYECKUX
peakuui. buosneprernueckue
npoueccsl. ['mukonus. Luki
Kpebca. Llens nepenoca
ANEKTPOHOB. OKHCIIEHUE KUPHBIX
kucnot. Karabonusm
aMUHOKHUCTOT. ['ITIoKoHEeoreHes.
CuHTe3 YIiieBo10B, OCJKOB,
XKUpoB. MeTabouTHYECKHe
3a0oneBanus. [IpakTuyueckoe
3aHATHE: «pElIeHUE 3a7a4 Ha
SHEPreTUUECKU 0OMEH»

Krnetka. [Tonsite MeMOpaHsl.
OyHkMM MeMOpaH. Buapl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpraHOUbI.
3a0oneBaHus CBSI3aHHBIE C
HapylieHueM paboThl MEMOPaHHBIX
oprasesi, 00Je3H! HAKOILICHHUS.
Tunsl KOHTAKTOB MEXKIY KIETKaMH.
3Ha4YECHHE MEKKIETOUHOU
KOMMYHUKALMH JUISL 310POBbSI
Opra’usma.

Snpo. YpoBHHU yITakOBKH
XpoMaThHa. XpOMOCOMHBIE
Teppuropun. HememOpanHbie
OpraHOU/IbL.

Tema 2.
MouiekyasipHast
ounostorus (10 u)

OCHOBHBIE BEXU PA3BUTUS
MOJIEKYJISIPHOM OMOJIOTHH.
HyknenHoBBbIE KHUCOTHI.
OCHOBHbIE IPUHIIUIIBI CTPOCHUS.
MatpuuHblie CHHTE3bI. Permkanms
— OCHOBA KJIETOYHOI'O JEJICHUS.
[TpuHIMIBI pEIUTUKAIUH.
Myrtanuu. YUto BbI3bIBaET
u3MeHeHus B crpoennu JJHK.
[IpuHUMIBI penapanuu.
Tpanckpunus.

I'enernueckuui kon. Tpaucusuus.
Opranu3anusi reHoMa BUPYCOB
IIpoTuBOBHpYCHBIE CPENCTBA,
MEXaHU3MbI UX JI€HCTBUSI.
Opranuzanusi reHoMa OakTepuit

[TpakTuueckas padbora
«Brraenenue JIHK u3
OaHaHay.
[Tpaktrueckas padbota
«Mogens JIHK-
OpHUTaMI».
[Tpaktuueckas pabota
«Onpenenenue
KadecTBa MpenapaToB
JIHK ¢ momonipsro
CIEKTPOHOTOMETPHIDY
(TTpu HATTUYUH
00opyoBaHus).
[Tpaktrueckas pabota
«PemmkaTuBHas
MaiunHa (urpa-




AHTHOaKTEepUaIbHBIC TIPETIapaThI.
Opranu3zanusi reHoMa dyKapuoT
['eHOMHOE perlakTUpOBaHUE.

JEMOHCTPALIHS )».
[IpakTudeckas pabora
«ITHP (Mmoxensb
aMITuUKaIus Ha
oymare)».
[IpakTuyeckas pabota
«Cuna mpoMoTOopay.
[IpakTuueckas padora
«Pemenue 3agau Ha
T€HETHYCCKUM KO.
[IpakTuyeckas pabota
«DOoJITUHT OCIIKOBY.
HccnenoBarenabckas
pabora
«Pacmpoctpanenue
AHTUOMOTHKOPE3UCTEHT
HBIX OaKTEpUN».
[Tpaktrueckas padbota
«Pabora B
COBPEMEHHBIX
FeHEeTHYECKHUX 0a3zax
naHHbIX. [IpoBenenue
In silico ananuza

MOCJIEA0BATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexkapcrBax. [Ipunuune! | MccnenoBarensckas
dapmakoJiorus MOAXO0Ja K TOMCKY HOBBIX pabota «IKcrepuMeHTa
(14 u) JIEKAPCTBEHHBIX CPEICTB. O OINPEIETICHUIO

CKpHWHMHT U €T0 METO/IBI.

I1ytn BBenenus JIC.
dapMaKOKWHETHKA JICKAPCTBEHHBIX
BelecTB. BecacbiBanue
(abcopb1us) nexapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUSI.
TpaHcnopT JI€KapCTBEHHBIX
BelecTB. [ eHbI 1 OeJIKK TIepBO
¢a3bl OuoTpanchopmanuu. [lytn
BBIBEJICHUS JICKAPCTB U3
OpraHu3Ma. DKCKpeus u
sanuMuHaIMs. ['eHbl u Oenku
BTOpOH (ha3wl OMOTpaHcHopMaIi.
®apmakoarHaMuka. [ 1aBHOE U
no6oyHoOe, pe30pOTUBHOE U
MECTHOE, TIPSAMOE, HEMIPSMOE H
pedriekTopHOE AciiCTBHE.

TOKCUYHOCTH BEIIECTB
Ha APTEMUAUSIX.
[TpakTuueckas pabora
«Kapra 3xcnpeccun
10(paMUHOBBIX U
CEPOTOHUHOBBIX
peLenTopoB B MO3re
MBIIIICI.
HUccnenoBarennckas
pabota
«IloBenieHUeCKE TECTHI
Ha pbIOKax Danio rario.
CaeTiio-TeMHas
Kamepay.
Hccnenosarennckas
pabota
«IloBeieHUeCKE TECTHI




Bubl B3auMOaECTBUSA JIEKAPCTB.
CuHeprusM v aHTaroHU3M Ipu
COBMECTHOM JICMCTBUU
JIEKApPCTBEHHBIX BEUIECTB, UX
Pa3HOBUIHOCTHU
TpancMeMOpaHHBIIl CUTHAJIUHT .
Tumbl KJIETOYHBIX PEUEITOPOB.
MeMOpaHHbBIC: HOHHBIC KaHAJIBI,
KATAUIUTUYECKHUE U COTIPSKEHHBIE C
G-0enkaMu; BHYTPHUKIETOYHBIE:
LIUTOIIA3MaTUYECKHE U SIICPHBIC.
MexaHn3MBbl TUraHA-pEeLenTOPHOTO
B3auMoJencTBUS. CEIEKTUBHOCTD
(M30MpaTeaIbHOCTD) ACHCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dbapMakosioruyeckasi akTUBHOCTb
BEILIECTBY»

PapMaKoJIOrH4eCKOM MOIYJISIUN
CHHANTUYECKON XOJIMHEPTUIECKOU
nepenayu. MosieKysipHbIi
MEXaHU3M JECUCTBUS U
dbapmakooruyeckue cBoiictea M-
XOJIMHOOJIOKATOPOB,
raHTIMo0JI0KaTOPOB U
Kypapernog00HbIX CPEACTB.
®apMaKoJIOrH4ecKasi peryssuus
AKTUBHOCTHU aJIpEHEPTUYECKOTO
cuHarnca. AIpeHOMUMETHKH,
aapeHo0JI0KaTOPHI,
CUMITaTOJIUTHKHU.

MonekyinsipHas (hapMakoaorus
AHTUAJIJIEPTUYECKUX CPECTB.
['mcTaMUHOBBIE PELICITOPHI: TUIIHI,
MOJICKYJISIpHAsE OpTaHU3alIusl.
Crabunm3atopbl MEeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M
JIEHCTBUSA, OCOOEHHOCTH
KJIMHUYECKOTO MPUMEHEHU S, TOUKH
MIPWIOKEHUS JEUCTBUS
UHTHOUTOPOB JIUTTUTHBIX
METUaTOPOB.

MexaHu3M JIeUCTBUS U
IPUMEHEHHE TTpenapaTos,
CTUMYJIUPYIOIIUX MPOLIECCHI
uMMyHuTeTa. PapMakoIoruyeckas

Ha pbIOKax Danio rario.
OTKpBbITOE TIOJIEY.
UccnenoBarenbekas
pabota
«lIloBeneHuecKre TECTHI
Ha prIOKax Danio rario.
CraitHoe moBeJcHUEY.
[IpakTrnueckas padora
«BausiHue agpeHannna
Ha CepJICYHbIC
COKpaIlEHUS
(mporpaMMHOE
obecreueHue).
[IpakTuueckas padbora
«I'ucromornueckue
npenapaTbl UMMYHHOU
CUCTEMBI».
[IpakTuueckas padbora
«'ucronoruyeckue
npenapaTbl HEpBHOM
CUCTEMBI».




XapaKTepUCTHKA UHTEPJICUKNHOB:
MOJIyYEHHUE, MEXAHU3M JICUCTBUS,
npuMeHeHue. OCHOBBI
maToU3NOIOTUN OCTPOHA30BOTO
OTBETAa, MEJIUAIIMS BOCIIAJICHUS.
MonekynsipHbIii MEXaHU3M
MIPOTUBOBOCTIAJIUTEILHOTO
JNEUCTBUS
TIIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUTHBIX
IPOTUBOBOCIAJIUTEIbHBIX CPEACTB.
[ToHsATHE O HAPKO3€ U HAPKO3HBIX
npenapaTtax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoornyeckas
XapaKTePUCTHUKA OTJEIbHBIX TPYIII
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH IEUCTBHS HA
LEHTPAIbHYIO CUCTEMY.
®du3nosiornyeckuii coH; ¢as3bl CHa.
Buner Hapymennii cHa [lonstue o
MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax
(TMTHOTHKAX).

MousekynspHble aClEKThI
Honuuenuuu. OnuatHbie
pEeLenTopbl, UX THIIBIL.
DHkedanuHbl ¥ SHAOP(PUHBI -
SHJIOTCHHBIE JIMTAH Ibl OTTUATHBIX
pEeLenTopoB.

AHTUIICUXOTHUYECKOE JICHCTBUE,
BIMSIHUE HA (DYHKLIHIO
AKCTpAUPAMUIHON CUCTEMBI,
AMOIUOHANIbHYIO C(hepy, PBOTHBIH
LEHTp, apTepUAIIBHOE JIaBJICHUE,
LHEHTP TEPMOPETYIISLUH.
MonekynsipHble MEXaHU3MBI
JNEUCTBUSI HEUPOJIENITUKOB,
BIUSIHUE Ha A0(aMUHOBBIE,
CEpOTOHHHOBBIE, A/IPEHO- U
TUCTaMHHOBBIC PEIIENTOPHI, UX
JIeHICTBUE Ha KJICTOYHELIE
MeMOpaH#bl, Ha ICTIOHUPOBAHUE
TKaHEBBIX MOHOAMHUHOB.
[ToreHuman-3aBUCUMbIE HATPUEBHIE




KaHaJIbl KaK MUIIICHHU I[CﬁCTBPIH
MECTHBIX aHeCTETHUKOB. CITOCOOBI
I/IHI‘I/I6HpOBaHI/IH IHoTcHOMuaJI-
3aBUCHUMBIX HATPUCBLIX KaAHAJIOB
MCCTHBIMH aHCCTCTHKAaMU.
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