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HanuMmeHOBaHHe HANpPaBlIeHUs BHEYPOUHOH AesTenbHOCTH MOJEKYJISPHBIE OCHOBbI ®H3UOJIOTHH B ®APMAKOJIOTHH
Knacc 9

Yyurtens Xavipyninuna Jlunapa PamucoBHa
Cpoxk peanusauuu nporpamMmsl 2023/2024 yuebHblii ron
KonuyecTBo yacos Bcero 33 yaca B roj, | yac B Hezeno

Pabouas nporpaMma 1 TeMaTHYECKOE MIaHMPOBaHKE N0 BHEYPOUHOH AeATebHOCTH «Kak )XMBOTHBIE U pacTeHuUs
npycnocabnIuBalOTC» COCTaBleHa Ha ocHoBe IIpuMepHO# pabouel nporpaMmbl Kypca BHEYPOUHOH AesTenbHocTH «Buonorus 5-9
knacc. [IpoekTHO-UCcenOBaTeNbCcKas AEATENLHOCTE».- Mocksa, 2022r.

Pabouyio nporpammy coctaBunia W [Xanpynnuna JI.P.




HOACHUTEJIBHAA 3AIINCKA

AKTYyaJIbHOCTh M Ha3HaueHue mnporpammbl. [Iporpamma pazpaboraHa B
COOTBETCTBHM C TpeOoBaHUsAIMU DeAepalbHOIO TOCYAapCTBEHHOIO 00pa30oBaTENIbHOIO
CTaHJapTa OCHOBHOIO 0OIero oOpa3oBaHUs, OpPHEHTHUpPOBaHA Ha oOOecleueHHe
WHIUBUAYAIBHBIX MOTpeOHOCTEH 00yyalolmuXcsi M HalpaBieHa Ha JOCTHXKEHUE
IUIAHUPYEMBIX PE3YyJIbTATOB OCBOEHHS MPOrpaMMbl OCHOBHOT'O O0IIEro oOpa3oBaHUs C
y4e€TOM BbIOOpAa YYaCTHHUKAMHU OOpa30BaTENbHBIX OTHOLIEHUNH KYpCOB BHEYPOUYHOU
JEeSTENBHOCTU. DTO MO3BOJIET 00ECIIEUUTh €IMHCTBO 00s13aTeNbHbIX TpeboBanuit ®I'OC
BO BCEM MPOCTPAHCTBE ILIKOJIHHOTO OOpa30BaHMs: HE TOJbKO Ha YpPOKE, HO U 3a €ro
npeeaamu.

AKTyallbHOCTh ~ peajiu3allid  JTaHHOW  MporpamMMmbl  OOyCJIOBJIEHa  caMoOU
0COOEHHOCTHIO TPOEKTHO-UCCIAEA0BATENbCKOM I€ITENbHOCTH. JTa AEATENbHOCTD JICKUT
B OCHOBE T03HABATEILHOTO MHTEpeca peOeHKa, SBIETCS 3aJ10rOM YMEHHUS IUIAHUPOBATh
Mo0bIe ACMCTBYS U BaXKHBIM YCJIOBUEM YCIICUTHOM peanu3anuu uzaeil. Jlroopie n3MeHeHus
COBPEMEHHOI'0 OOIIEeCTBa CBS3aHbl C NPOEKTAMH U HCCIEIOBAaHUSIMH — B HaykKe,
TBOpUYECTBE, OM3HEce, 00IIeCTBEHHOM KU3HU. [103TOMY Ba)kKHBIM 3JI€MEHTOM Pa3BUTHS
JUYHOCTU oO0yuaromierocst sBigeTcs (HOPMHPOBAHUE OCHOBHBIX HABBIKOB IMPOEKTHO-
UCCIIEN0BATEIBCKON IESITEIIbHOCTH.

[Iporpammoii npeaycMoTpeHO (HOPMHUPOBAHHE COBPEMEHHOTO TEOPETUUYECKOTO
YpOBHS 3HAaHUW, a TaKkKe W TMPAKTUYECKOro OmbiTa paboTel C JabOpaTOPHBIM
o00OpyZOBaHUEM, OBJIAJICHUE MPUEMAMH HCCIEAOBATENBCKOW JEATEIBHOCTH. MeTobl
opraHu3anudd  00pa3oBaTeNIbHOW W HAYYHO-HCCIENOBATEIbCKON  JACSTEIbHOCTU
npenycMaTpuBaloT (GOpPMHUPOBAHHE Y OOYYAIOIIMXCS HECTAaHAAPTHOTO TBOPYECKOTO
MBIIIJIEHUS, CBOOOIbI CAMOBBIPAKEHUS U UHIMBUIYAIbHOCTHU CY>KJICHU.

Jlist monHOro ydeTa MOTPEOHOCTEH yyaluxcs B MPOTpaMMe HCIOJIB3YeTCs
muddepeHIMpPOBaHHBIA TOAXO0M, YTO CTUMYJIMPYET YdYallerocs K YBEIUYCHHUIO
NMOTPEOHOCTH B MHAUBUAYAIbHOM, MHTEJUIEKTYaIbHON U TIO3HABATEILHOM JESITEIbHOCTH
Y pa3BUTHIO HAYYHO-UCCIIEA0BATENbCKUX HABBIKOB. [Iporpamma ctaneT BocTpeOOBaHHOM
B IIEPBYIO OYEpEab IIKOJbHUKAMH, KOTOpbIE HMEIOT CTOMKHNA HHTEpeC H
COOTBETCTBYIOILYIO MOTUBALIMIO K U3YUEHUIO NIPEAMETOB €CTECTBEHHO-HAYYHOIO [IMKIIa,
€CTECTBEHHBIM HAyKaM M TEXHOJIOTHSIM.

B moapocTkoBOM BO3pacTe ydaluiuecs NposBIISIIOT CBOK 3aUHTEPECOBAHHOCTD B TOM
WIM WHOM 005acTh 3HAHWW, HAYYHOM HAMpaBICHUU WU TNPOPECCHOHATBHOU
aesitensHOCTH. Takum o0Opa3oM NpoHcXonuT (HOPMHUPOBAHHME TIO3HABATEIBHOW U
po(heCCUOHATBHON COCTABISAIOIEH JIMYHOCTH, ITOMOraeT ydaleMycs B ONpeleseHun
OyayLIero >KM3HEHHOT'0 IyTH U B PO ECCUOHAIBHOM BBIOOPE MOCIE OKOHYAHMSI IIKOJBI.
ITono6HOro poja 3aMHTEPECOBAHHOCTh CTUMYJIUPYET OCTOSIHHOE JKEIaHUE IIKOJIbHUKA
K MO3HaHUIO HOBOI'O, PACUIMPEHHUIO U YIiayOJEHUIO COOTBETCTBYIOUIUX 3HAHMM, U



MOJIYYCHHIO HOBBIX B TOM YHCJIC TPAKTUYCCKUX HABBIKOB, a TaKXE MOTHUBUPYET
y4aierocsi Ha npo(OopueHTaIUIO.

[Iporpamma HameneHa Ha TOMOIIL PEOCHKY B OCBOSHHWM OCHOB OpTaHM3AIlUU U
OCYIIIECTBJICHHSI COOCTBEHHOM MPOEKTHO-UCCIIEI0BATEIBCKOM NEATEIBHOCTH, a TaKKe B
MPUOOPETCHHM  HEOOXOMMMOTO  ONbITa JJIss  pabOThl  HAA  HMHIWBHIYATbHBIM
WCCJICIOBAaHUEM WJIM TPOEKTOM. [IporpaMma MOMOXET IIKOJBHHUKY B Oosiee TITyOOKOM
M3YYCHUH MHTEPECYIONIeH ero o0JacTH €CTECTBEHHBIX HAyK, a TAKKe B MPUOOPETECHUU
B2KHBIX COIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX IS MPOMAYKTHBHOW COIMAIIA3AIUN H
(dbopMHUpOBaHUS TPAKIAHCKON TTO3UITUN:

— HaBBIKAa CAMOCTOSITEIIBHOTO PEIIECHUS aKTYaJbHBIX UCCIICI0BATEILCKUX HITH
NPAKTHYCCKUX 3a71a4, BKITIOYAIOIICTO B ce0s YMEHUE BUICTh U aHAITM3UPOBATH
pOOJIEMBI, HY)KJIAIONHAECS B PEIICHUH, YMEHHE JIETATLHO MPOpadaThIBaTh U
peaNM30BBIBAThH CIIOCOOBI pa0OTHI C HUMU, YMEHHUE TUTAHUPOBATh COOCTBEHHYIO paboTy 1
CaMOCTOSITETTLHO KOHTPOJIMPOBATH CBOE TIPOIBIKEHHUE K KEITAEMOMY pe3yiIbTary;

— HaBBIKAa FTeHEPUPOBAHUS M 0(DOPMIICHHS COOCTBEHHBIX HJICH, 00JICUCHUS UX B
yI0OHYIO /ISl pacripocTpaneHus GopMmy;

— - HaBbIKA YBAXXUTEIILHOTO OTHOIIICHMSI K UyKUM B3TJIs1aM U UIEsIM, 0(OPMIICHHBIM
B paboTax Ipyrux JIIOAEH, Ipyrux aBTOPOB — BIIAJIEIBIEB MHTEIUICKTYaIbHON
COOCTBEHHOCTH;

— HaBbIKA MMyOJIMYHOTO BBICTYIUIEHUA Mepe]] OOIbIION ayaAuTOpHUEi,
apryMEeHTHUPOBAaHUS M OTCTAMBAaHMSI CBOCHM TOUKHU 3pEHHs, OTBETOB Ha BOIIPOCHI
CBEPCTHHKOB U B3pPOCIbIX, YOSKICHUS IPYTUX B CBOCH MpaBOTE, MPOJIBUKEHUS CBOUX
uaeu;

— HaBbIKa pabOTHI CO CIENUATU3UPOBAHHBIMU KOMITBIOTEPHBIMU MTPOTPaAMMaMH,
71a00paTOpHBIM 000PYIOBAaHUEM, TEXHUYECKUMHU YCTPOMCTBAMH, OMOINOTECYHBIMU
(dboHIaMH ¥ UHBIMU PeCypcamu, C KOTOPBIMHU MOKET OBITh CBsI3aHA MPOEKTHO-
MCCJIeI0BATEIbCKAS NESITEIbHOCTD IIKOJIbHUKA.

Kpome Toro, pabora mKOJbHWKA HaJ MTPOEKTOM WM HWCCIEeIOBaHUEM OyaeT
CIIOCOOCTBOBATH U PA3BUTHUIO €TO aIEKBATHOW CAMOOIICHKH.

BapuaunTtsl peanu3anuu nporpaMmmsl 4 GopMbl IPOBEICHUA 3AHATHI.

JlanHasi mporpaMma paccyuTaHa Ha paboOTy €O INKOJBHUKAaMU 9-9 KJIaccos.
[legarory BaxHEee aKIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO Ha KayeCTBE pe3ybTaTa
MPOEKTA WJIM UCCIIEIOBAHMUS, CKOJIBKO Ha TOM, YTOOBI YUAIIUNCS TIOTydasl 3HAHKS B TOM
YHCIIC U Yepe3 BBHIITOJIHCHUE MPAKTHUECKOTO 3a7]aHusl, JAeJIall BEIBOJIBI M YMO3AKITIOUCHUS
HAa OCHOBAaHMHM CBOETO WCCIEAOBAHMS, YYWICS CpPaBHHBATh €ro pPe3yJdbTaThl C
TEOPETUUECKUM MATEPUATIOM U UCCIICIOBAHUSIMU IPYTUX IMKOJLHUKOB. Takum 00pa3om,
IITKOJIBHUK OCBOUT OCHOBBI TTPOCKTHO-HUCCIIEA0BATEILCKON ACSITEIEHOCTH U TIPUOOPETET
HABBIK KPUTUYECKOTO OTHOIIEHHUS K MaTepuay.



[Iporpamma pa3zbuTa Ha MOIAYJIH, KOTOPbIE MOTYT OBITH HCIIOJB30BaHbI JIHOO
YaCTHYHO, JIMOO TMONHOCThIO. Moayiab «MoJeKyJIsapHble OCHOBBI (DU3UMOJIOTHH U
(dbapMakoJIOrum» paccyuTaH Ha 68 4acoB U MOTYT OBITh PEAIM30BaHbl B TEUYECHUU 2- X
net (o 34 vaca B ron) uiM B TeueHuu 1 rona (68 yacos B rox).

B3auMocBsa3b ¢ nporpammoi BocnutaHus. IIporpamMmma Kypca BHEYpOYHOU
NEeSTENbHOCTH pa3paboTaHa € YYETOM pPEKOMEHAAIMl MPUMEPHOW MPOrpaMMbl
BOCIIUTAHUS, YUYUTHIBAET MICUXOJIOrO-NIEAarornyeckrue 0COOEHHOCTH JTaHHBIX BO3PACTHBIX
KaTeropuid. ITo MO3BOJISIET HA MPAKTHKE COECIUHUTH OOYYAIOIIYI0 M BOCHUTATEIbHYIO
JeSTENbHOCTD TeJjarora, OpUEHTUPOBATh €€ HE TOJbKO HAa MHTEJUIEKTYaJbHOE, HO U Ha
HPABCTBEHHOE, COLMAJIbHOE pa3BUTHE peOeHKa. ITO MPOSBIISIETCS:

— B IIPUOPUTETE JIUYHOCTHBIX PE3YJIHTATOB PEAM3aLMU IPOrPAMMbl BHEYPOUHOI
NEeSTENbHOCTH, HAIEAIINX CBOE OTPaKEHUE U KOHKPETU3ALMIO B MPUMEPHOM Tporpamme
BOCIIUTAHUS;

— B BO3MOKHOCTH KOMIUIEKTOBAHHUS PA3HOBO3PACTHBIX IPYIII AJI OpraHu3aIuu
npoOPUEHTAIITMOHHON JESTEIBbHOCTH KOJIbHUKOB, BOCIUTATEILHOE 3HAUCHHE
KOTOPBIX OTMEYAETCS B MPUMEPHOU MporpaMMe BOCIIUTAHUS;

— B MHTEPaKTUBHBIX (OpMaX 3aHIATUH IS IKOJIBHUKOB, 00€CIIEUNBAIOIINX
0O0JIBIIYIO UX BOBJIEUYEHHOCTh B COBMECTHYIO C I1€JJarOrOM U JAPYTUMH I€TbMU
JEsITEIbHOCTh U BO3MOXKHOCTh 00pa30BaHUs Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOIIHOCTEH,
KJIIOYEBOE 3HAYEHUE KOTOPBIX JUJISl BOCIIUTAHUS [TOAUYEPKUBAETCS IPUMEPHOM
IPOrpaMMON BOCIIUTAHUS.



Oco0enHocTH padoTHI YUMTEIs IO IPpOrpaMMe. 3a/1a4a YUYUTENIS] COCTOUT B TOM,
YTOOBl  CONMPOBOXKJATh MpoLecc MNpoPecCHOHANbHOW OpPUEHTAlUU IIKOJbHUKA,
packpbIBas MOTEHIHUAN Ka)XJ0r0 4epe3 BOBICYEHHE B MHOIOOOpa3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX (hopmax. [Ipu 3ToM pe3yiabTaToM paboThl YUUTENS B IEPBYIO
ouepeib SBISETCS JUYHOCTHOE pa3BUTHE Yyyanlerocs. JIMUHOCTHBIX pE3yJIbTaTOB
YUUTEIh MOXET JIOCTUYb, YBJIEKAas yYEHHKAa COBMECTHOM M MHTEPECHOM UM 00OMM
NEeSATENbHOCTBIO,  YCTAHaBIMBas ~ BO  BpeMsl  3aHATUH  J0OpOXKeNaTeNbHYIO,
MOJJIEP>KUBAIOLTYIO aTMOC(Epy, HACKIIIAs 3aHATHS IEHHOCTHBIM COJIEpKAHUEM.

[IpumepHas cxeMa nmpoBeICHUsI 3aHATUH 10 MporpamMmme:

1. OObsicHeHNE TEOPETUUECKOr0 MaTepurasa o TeMe.

2. TlonroroBka K SKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXJIEHHE OOBEKTOB IS
NPAKTUYECKOTO 3aHATHS.

3. IIpoBeneHne MpakTUUECKOTO 3aHATHS — OCHOBHAS 3a/1aya OCBOCHHE METOJI0JIOT MU
JAHHOTO DKCIIEPUMEHTA.

4. [lo OKOHYAHMM TPEMJIOXKHUTHh JACTSIM, KOTOpPbIE 3aMHTEPECOBAJIUCH JIAHHBIM
HKCIEPUMEHTOM, Pa3BUTh €r0 B MCCIEA0BATENbCKUI MPOEKT. [l 3TOro HeoOXoaumo
o0CyIuTh OOBEKTHI, KOTOpbIE YYEHUK OylIeT UCCleloBaTh, COCTaBUTh IUIaH
HKCIIEPUMEHTA.

5. IloMoub yueHUKY MPOAHATU3UPOBATH PE3YJIBTAThl IKCIIEPUMEHTA.

OneHuTh pe3yabTaThl IPOEKTHO-UCCIEA0BATEIBCKON NEATENIBHOCTH HIKOJIBHUKOB
MOKHO B IIpOLECCe 3alUThl MMM CBOMX pabOT B paMKax MIKOJbHOM Hay4yHO-
IpPaKTUYECKON KOH(pepeHIun.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS KYPCA
BHEYPOUYHOMH JEATEJBbHOCTH

3aHATHS B paMKax IporpaMMbl HampaBlieHbl Ha OOECIEYeHHE JOCTHIKCHUS
IIKOJbHUKAMHU  CJICYIOIIMX  JIMYHOCTHBIX,  METANpPEIMETHBIX M  MIPEAMETHBIX
00pa3oBaTeIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE Pe3yJIbTaThI:

B ciepe epasxcoanckoeo eocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOM COBMECTHOM
NESITEIbHOCTA TIPU  BBINOJHEHUHW HCCJIEIOBAHUM M MPOEKTOB, CTPEMJIEHHE K
B3aMMOIIOHMMAaHHIO U B3aUMOITOMOIIIH.

B cgepe nampuomuueckoeo socnumanusi: OTHOUIEHHE K OHWOJIOTMM KaK K BaKHOM
COCTABJIAIONICH KYJbTYPhI, TOPJIOCTh 3a BKJIAJ POCCUMCKUX M COBETCKUX YYEHBIX B
pa3BUTHE MUPOBOM OMOJIOTHUECKON HAYKH.

B cghepe oyxosno-upascmeennoco eocnumanus: TOTOBHOCTh OLIGHUBATh MOBEICHUE U
MOCTYNKM C MO3HWIMM HPABCTBEHHBIX HOPM M HOPM 3KOJOTMYECKOW KYJIBTYPBHI;
MOHMMAHWE 3HAYMMOCTH HPABCTBEHHOTO aCIIEKTa JACSITEIbHOCTH YE€JIOBEKA B MEAULIMHE U
OMOJIOTUH.

B cipepe scmemuueckoco eocnumarnusi: TOHUMaHUE POJX OHMOJOTHH B (DOPMHUPOBAHUHU



ACTETUYECKOU KYJIbTYpPbI JUUYHOCTH.

B ciepe @usuueckoco eocnumanus, Gopmuposanus Kyabmypbl 300p06bsi U
IMOYUOHANLHO20 0ON1a20N0NYYUs; OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3/0pPOBBIO U
YCTaHOBKa Ha 370pOBBIA 00pa3 ®KU3HU (310POBOE MUTAHUE, COOIOACHIE TUTUEHUYECKHUX
MPaBWI U HOPM, COQIAaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas Gpundeckast
aKTUBHOCTH); OCO3HAHUE TIOCIICICTBUN W HETIPUATHE BPEIHBIX MPUBBIYEK (YyIOTpeOIeHne
aJKOroJyisi, HApKOTUKOB, KypeHHe) M UHBIX (opM Bpeaa maid (PU3NYECKOrO U
MICUXUYECKOTO 370pOBbs; COOMIOAEHUE MpaBWil O€30MAaCHOCTH, B TOM YHCIE HABBIKU
0e30macHOro MOBEACHUsI B MPUPOIHON cpene; chOpMUPOBAHHOCTh HaBbIKa pedIeKCUH,
yIpaBiieHne COOCTBEHHBIM 3MOLMOHAIBHBIM COCTOSITHUEM.

B cgepe mpyoosozo eocnumanusi; akTUBHOE y4acTHE B PEHICHUH MPAKTUYECKUX 3aaad
(B paMKax ceMbH, WIKOJBI, TOpoOJa, Kpass) OHOJOTHYECKOW U IKOJIOTHYECKOM
HANpaBJIICHHOCTH, MHTEpPEC K MPAKTUYECKOMY M3YyUYEHUIO MNpodeccuil, CBSI3aHHBIX C
ouosnoruei.

B cghepe skonocuueckozo eocnumarnus: OPUEHTALMS Ha NMPUMEHEHUE OMOJIOTHYECKUX
3HAHWM TIPU PEIIEHUH 3a7a4 B 00JIaCTH OKPY’KAIOIIEH Cpeibl; 0CO3HAHME IKOJIOTUYECKUX
npoOJieM U MyTeld WX PEIICHUs; TOTOBHOCTh K yYaCTHIO B MPAKTUYECKOM JESATSILHOCTH
9KOJIOTUYECKOM HaIlpaBIEHHOCTH.

B cgepe nonumanus yemnocmu HayuHo20 no3HaHusA:! OPUEHTAIMs] HA COBPEMEHHYIO
CUCTEMY HAay4HBIX HpPEICTaBICHUH OO0 OCHOBHBIX OHOJIOTMYECKUX 3aKOHOMEPHOCTSX,
B3aMMOCBSI3AX YEJIOBEKa C MPUPOJHON U COLMANIBHOM Ccpenoi;



MOHUMAaHUE POJIM OMOJOTMYECKOM HAyKHM B (POPMUPOBAHUHU HAYYHOTO MHUPOBO33PEHMUS;
pa3BUTHE HAay4YHOW JIFOOO3HATENBHOCTH, MHTEpeca K OMOJOTMYECKOM HayKe, HaBBIKOB
UCCIIE0BATEIBCKON NEATEIBHOCTH.

B cgepe aoanmayuu x usmeHAIOWUMCA YCIOGUAM COYUANLHOU U NPUPOOHOU Cpeobl:
aJieKBaTHas OLCHKA M3MEHSIOLIUXCS YCIOBUN; TPUHATHE peuieHusl (MHAUBUAYaJIbHOE, B
rpynne) B H3MEHSIOIIMUXCS YCIOBUAX HA OCHOBAaHMM aHaiu3a OHOJOTMYECKON
uH(pOpMaIK; MIaHUPOBAHUE NEUCTBUM B HOBOW  CUTYyallud Ha OCHOBAaHUHU
3HAHUM OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MertanpeaMeTHbIe pe3yabTaThl:

B cipepe osnadenusn ynugepcanvuvimu yueOHbIMU NO3ZHABAMETLHBIMU OeUCMBUAMU:
ba3oBbie Jornyeckue AeHCTBUSA:
® BBIABIATH M XapaKTEpU30BaTh CYIICCTBCHHBIC TIPU3HAKH OHMOJIOTHYCCKUX
00BEKTOB (SIBJICHUI);

® YCTaHABJIMBATH CYIIECTBEHHBIH TMpPHU3HAK KJIacCU(PUKAMK OHOJIOTHYECKUX
00BEKTOB (SIBICHHM, MPOIIECCOB), OCHOBAaHMS Il OOOOIIEHUS W CpaBHEHUS,
KpUTEPHUHU MPOBOJIUMOTO aHAJIN3a;

e C yuéTOM TPEIOKEHHON OMOJOTUYECKON 3a7a4Ml BBISBISATH 3aKOHOMEPHOCTH H
MPOTUBOPEUUS] B paccMaTpuBaeMbIX (akTtax u HAONIOACHUSAX; MpeaaraTh
KPUTEPHUH JIJIs1 BBISABJIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUNIA;

® BBIABIATH JePUIUTBEI HHGOPMAIIUU, JAHHBIX, HEOOXOJMMBIX [JIsi pPEIICHUs
MIOCTaBJICHHOM 3a/1a4H;

® BBISIBJIATH TPUYUHHO-CIEJACTBEHHBIC CBS3UM TIPU  H3YYECHUHU OHMOJOTHUUECKUX
SBJICHUH M TPOIIECCOB; JIeNIaTh BBIBOJBI C HCIIOJIB30BAHHEM JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHNUH, YMO3aKITIOUEHUH 110 aHAJIOTUH, (POPMYITHUpPOBaTh
THUIIOTE3bI O B3aMMOCBS3SX;

® CaMOCTOSATENIBHO BBIOMPAThH CIIOCOO pelIeHUs yuyeOHON OMOIOTMYeCKOM 3aj1auu
(cpaBHMBATh HECKOJIBLKO BapHAHTOB pEIICHUS, BRIOUpATh HanOoJee MOIXOISIIHMA
C YU4E€TOM CaMOCTOSITENIBHO BBIJEICHHBIX KPUTEPHUEB).

ba3oBblie HCCAEIOBATEILCKUE JICHCTBUS:
® 1CIO0JIb30BaTh BOIPOCHI KaK UCCIEA0BATENbCKUI HHCTPYMEHT MO3HAHMS;

e (QopmynupoBaTh BOMPOCH], (PUKCUPYIOUIUE PA3PBIB MEXKIYy pEaTbHBIM H
KEJNATeTbHBIM  COCTOSSHHEM  CHUTyallMd, OOBEKTa, U  CaMOCTOSTEIIHHO
yCTaHABJIMBATh UICKOMOE U TAHHOE;

e (QopmupoBarh  THMOTE3y 00 HWCTUHHOCTH  COOCTBEHHBIX  CYXICHHH,
apryMEHTHPOBATh CBOIO TMO3UIINIO, MHEHUE;

® TPOBOJIUTH MO CAMOCTOSATEIHLHO COCTABICHHOMY IIaHY HAOIOICHHUE, HECTIOKHBIH
OMONOTUYECKUN DKCIEPUMEHT, HEOOIBIIOE HCCIEIOBAHUE TIO0 YCTAaHOBJICHHUIO
0COOEHHOCTEH OUOIOTrHUecKOro 00beKTa (Ipolecca) u3y4eHus,

® TIPUYUHHO-CJICICTBCHHBIX CBS3€Hd W 3aBUCUMOCTEH OHMOJOTHYECKUX OOBEKTOB
MEXTy COOOM;



OLICHMBAaTh Ha NPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OPMALMIO, NOJYYEHHYIO B
X071€ HaOJIOJIEHUS U SKCIIEPUMEHTA;

CaMOCTOSITEIbHO (HOPMYNIHpPOBaTh O0OOOIIEHUSI W BBIBOABI MO pe3yJibTaTam
MPOBEIEHHOIO HAONIOACHMS], SKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OLICHKU
JOCTOBEPHOCTH TMOTYYEHHBIX BEIBOJOB U 0000UIEHUN;

IPOrHO3UPOBATH BO3MOXKHOE JIajibHEMIIIee pa3BUTUE OUOIOTMYECKUX MPOIIECCOB U
UX MOCJEACTBUS B @HAJIOTMYHBIX WA CXOAHBIX CUTyalUsiX, a TAK)KE BBIJBUTaTh
IPEINONOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopManmen:

MPUMEHSTH Pa3IMYHbIE METOJbl, HHCTPYMEHTHI U 3aMPOCHI MPU TTOUCKE U 0TOOpE
Ouosiornueckor uMHGOpPMAIUU WM JaHHBIX M3 HUCTOYHUKOB C Y4ETOM
peIJIOKEHHON yueOHON OMOIOTHYECKON 3a1a4H;

BLIOMpATh, AaHAJIM3UPOBATh, CHUCTEMATHU3UPOBATH U  MHTEPIPETUPOBATH
OMOJIOrMYeCKy0 HH(POPMAITUIO PAa3TMYHBIX BUJIOB U (JOPM MPE/ICTABICHUS;
HaXOJUTh CXOJIHbIC aPTyMEHTHI (MMOATBEPIKIAOUINE WU ONMPOBEPrarouie OJAHY U
Ty K€ HJICI0, BEPCUIO) B PA3TUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;
CaMOCTOSITEILHO BEIOMPATH ONITUMANIBHYIO (hOpPMY MpeICTaBICHUS HH)OPMALIUK U
WJUTIOCTPUPOBATH PEIIAEMbIE 3a1a4M HECTIOKHBIMU CXEMaMU, JuarpaMMaMu, UHOM
rpaduKoi ¥ X KOMOMHAIUSMU;

OLICHMBATh HANEKHOCTh OHOJIOTHYECKOW WHGOPMAIMK [0  KPUTEPHUSIM,
NPEJIJIOKEHHBIM YYUTENeM I CPOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;
3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHYECKYI0 MH(POPMALIHIO.

B chepe osnaoenus ynueepcanvrvimu yueOHbIMU KOMMYHUKAMUBHBIMU OelUCMEUIMU
OO1exHue:

BOCIIPUHHUMATH U (POPMYIUPOBATH CY>KIEHUS, BBIpAXKaTh SMOIIUU B TIpoLiecce
BBITIOJIHCHUS MMPAKTHYECKUX U JJa00OpaTOPHBIX padoT;

BBIpaXKaTh ce0s1 (CBOIO TOUKY 3PEHMS) B YCTHBIX U TUCBMEHHBIX TEKCTAX;
pacmo3HaBaTh HeBepOaldbHBIE CpEJACTBA OOINECHMS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, 3HaTh W pPAaClO3HABaTh TMPEANOCHUIKM KOH(IUKTHBIX
CUTYallUid U CMATYATh KOH(QIUKTHI, BECTH TIEPETOBOPHI;

NOHWMATh HAMEPEHUS JPYTHX, NPOSBISITH YBAXKUTEIBHOE OTHOIIECHUE K
co0eceTHUKY U B KOPPEKTHOU popme HopMyIrpoBaTh CBOU BO3PAKEHUS;

B XOJI€ TMAiora W/WiH TUCKYCCHH 3a/1aBaTh BOMPOCHI TI0 CYIIECTBY 00OCYKIaeMOM
OMONOTUYECKON TEMBl W BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha pPEIICHUE
OMONOTHYECKOH 3aa4M U MOAIepKaHUE OJIaroKeIaTeIbHOCTH OOIIEHNS;
COTIOCTAaBJISITh CBOM CYXJACHHS C CYXKICHHSIMH JPYTUX YYaCTHHKOB JHAIIOTA,
O0OHapy>KUBATh PA3TUYMSI U CXOACTBO MMO3UIIHIA;

MyOJUYHO TPENCTaBISATh PE3YJIBTATHl BBIMOTHEHHOTO OHOJIOTHYECKOTO OIBITa
(9KCIIEpUMEHTa, UCCIIeI0BaHUs, MPOEKTA);



CaMOCTOATEIBHO BBIOMPATh (POPMAT BBICTYIUIEHHUS C YUETOM 3a]a4 MPE3CHTALNH U
O0COOEHHOCTEW ayJUTOpPUM U B COOTBETCTBUM C HHUM COCTABJISTH YCTHBIE WU
IIACbMEHHBIE TEKCTBHI C UCTOJIb30BaHUEM WILIIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMeCTHAS JIEATEILHOCTH (COTPYIIHUYECTBO):

MOHUMATh M KCIOJI30BAaTh MPEUMYIIECTBA KOMAHIHOM W WHIWBUAYaJbHOU
paboTHl MPU pPElIEHUH KOHKPETHOW OMOJIOTHYECKOW mpoOiieMbl, 00O0CHOBBIBAThH
HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBHIX (HOPM B3aUMOJICUCTBUS TIPU PEIICHUU
MOCTaBJIEHHON y4eOHOM 3a1auu;

PUHUMATH 11€J1b COBMECTHOM JICSATEILHOCTH, KOJJIEKTUBHO CTPOUTH JEHCTBUS TIO
e€ JOCTIKEHUIO: pACTpEENsiTh POJIH, JOrOBAPUBATHCS, OOCYKJATh MpOIECC U
pe3yJIbTaT COBMECTHOM pabOThI;

yMeTh 000011aTh MHEHUS HECKOJbKUX JIIOJIeH, TMPOSBISATH TOTOBHOCTH
PYKOBOJIUTD, BBITIOHATH MOPYYCHHUS, TTOTUUHSITHCS;

IUTAHUPOBATh OPraHU3alMI0 COBMECTHON palOoThl, ONPEAENiATh CBOIO pPOib (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYAaCTHUKOB B3aMMOJICHCTBUS),
pacrpenensaTh 3aJadyd MEXJy 4JIeHaMHU KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CY)IeHHS, 0OOMEH MHEHUSMH, MO3T'OBBIC IITYPMbI 1 UHBIC);
BBITIOJIHSITH CBOIO YaCTh PA0OTHI, IOCTUTATh KaU€CTBEHHOTO PE3yJIbTaTa MO CBOEMY
HaIIPaBJIEHUIO U KOOPJUHUPOBATH CBOM JICHCTBUSA C IPYTMMH YJI€HAMH KOMaH/IbI;
OLICHMBATh KadyeCTBO CBOETO BKJIaJa B OOMMIA TPOAYKT IO KPUTEPHSM,
CaMOCTOSATEIbHO  CHOPMYJIMPOBAHHBIM  YYaCTHUKaAaMU  B3aUMOJICUCTBHUS;
CpaBHUBATh PE3YJIbTAThl C UICXOAHOM 3a/1aueid U BKJIAJ Ka)KJI0r0 4JIeHa KOMaH/Ibl B
JIOCTIKEHUE Ppe3yJbTaTOB, pa3feisaTh c(epy OTBETCTBEHHOCTH U TMPOSBISATH
TOTOBHOCTb K MPEAOCTABICHUIO OTUETA MEPE]T TPYIIION;

OBJIAJIETh CHCTEMOM YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JICHCTBUM, KOTOpas
oOecrieynBaeT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB U 3MOIMOHAJIBHOTO
MHTEJUIEKTA IKOJbHUKOB.

B cgepe osnaoenus ynusepcanvHviMu yueOHbIMU PeSYAAMUBHBIMU OCUCMBUIMU.
CaMoOpraHu3alms:

BBISIBJISITh MPOOJIEMBl MJIi PEIICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYaIlUsX,
UCTIOJNIb3Yys OMOJIOTHYECKUE 3HAHNUS,

OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAX0AaX MPUHATHS pelieHui (MHIUBUIYyaIbHOE,
NPUHSITHE PEIICHUS B TPYIIE, MPUHATHAE PEIICHUI TPYIIION );

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pEIICHUS 3afgayd (WM €ero 4acThb),
BBIOMpATh CMOCO0 pemieHuss Y4eOHOW OMOJOTHYECKOM 3ajadil C  y4ETOM
UMEIOIUXCS PECYpCOB W COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH
npenaaraeMbie BApUaHThI PEIICHUM;

COCTaBIIATh TUIAaH JEWCTBUU (TUIAaH pealn3aliil HaMEYeHHOTO aJlfOpuTMa
pelieHns), KOPPEKTUPOBATh MPEMJIOKEHHBIH aJIrOPUTM € YYETOM MOJYyUYEHUs
HOBBIX OMOJOTMYECKUX 3HaHUI 00 H3yuyaeMOM OHOJIOTHYECKOM OOBEKTE;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMoKOHTPOJIB (pediiekcus):

BJIAJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBALIMYU U PEQIIEKCHH;

J1aBaTh a/ICKBaTHYIO OLIEHKY CUTYallUH U MpeJiaraTh IIaH €€ N3MEHEHUS;
YUUTBHIBATh KOHTEKCT U MPEABUAETh TPYAHOCTU, KOTOPbIE MOTYT BOSHUKHYTh IIPU
pemieHuy  y4yeOHOM OMOJNOTMYECKOM 3aJaud, aJanTHpOBaTh pEIIEHHE K
MEHSIOIIHUMCS OOCTOSITENIbCTBAM;

OOBSACHATh NPUYUHBI JOCTHKEHHUS (HEIOCTHKEHHMsSI) PE3YJIbTATOB JIESITEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETb HaXOJWUTh IO3UTUBHOE B
IPOU3OUIEAIIECH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBLCTB,
U3MEHMBIIHUXCS CUTYaIUi, YCTAHOBICHHBIX OIIMOOK, BOZHUKIINX TPYAHOCTEH;
OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIN U YCIOBHUSIM.

9MOLIPIOH&JIBHBII>1 HHTCJIJICKT:

pas3iindaTtb, HA3bIBATb W YIIPABJIATH cOOCTBEHHBIMHU SMOIUAMHU H OSMOIHUAMH

APYTUX,

BBISIBJISATH M aHAJIM3UPOBATH TPHUYUHBI IMOIIHIH;

CTaBUTH Ce0S HA MECTO JIPYroro 4ejioBeKa, IOHUMATh MOTHUBBI M1 HAMEPCHHS
ApYyToro;

PeTyIMpoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunstre ceds U IPyTHX;

OCO3HAaHHO OTHOCHUTKCS K JIPYTOMY YEJIOBEKY, €r0 MHEHUIO;

NPU3HABATH CBOE MPABO HA OMIMOKY M TAKOE K€ MPaBo APYroro;

OTKPBITOCTH ce0€ U JIPYTUM;

0CO3HaBaTh HEBO3MOXKHOCTH KOHTPOJIMPOBATH BCE BOKPYT;

OBIIAJICTh CHCTEMOW YHUBEPCAIBHBIX YICOHBIX PEryIsTUBHBIX ACHCTBUM, KOTOpAs
obecrnieunBaeT (OPMUPOBAHHE CMBICIOBBIX YCTAaHOBOK JUYHOCTH (BHYTpPEHHSS
NO3WIHS JIMYHOCTH), M KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpaBICHHS COOO,
CaMOJIMCIMIUTNHBI, YCTOMYHNBOTO TTOBEJICHUS).

IIpeamerHbie pe3yabTaTbl OCBOCHMS IporpamMmel B

MMO3HABaTEIbHON (MHTEIUICKTYaIbHOM) chepe:

- HpI/I06peTeHI/Ie OIIbITa HCIIOJB30BaHMA MCTOAOB OMOJOrHYECKOM HayYKH C LCJIbIO

M3YUYEHUsI OMOJOTUYECKUX OOBEKTOB, SIBICHHUI U MPOILIECCOB: HAOJIOJACHUE, ONMUCAHUE,

IIPOBCACHUC HCCJIOXXHBIX OMOJIOTHYECKUX ONBITOB U OKCIICPUMCHTOB, B TOM 4YHCJIC C

MCITOJIb30BAHUEM aHAJIOTOBBIX M ITU(POBBIX OMOJIOTHIECKUX TPUOOPOB M HHCTPYMEHTOB;

dbopMupoBaHUE YMEHHUS WHTCTPUPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHHMSIMU W3

JIpyTUX y4eOHBIX PenaMeToB ((PU3UKH, XUMHH, Teorpadun, UCTOPUH, OOIIECTBOZHAHUS
UT. 1.);



— (QopMupoBaHNEe YMEHUH peliaTh yuyeOHbIC 3aja4l OMOJIOTUUECKOTO COJIepIKAHUS,
BBISIBJISIT ~ NPUYMHHO-CJIEJICTBEHHBIE  CBSI3M,  I[POBOJUTH  KAayeCTBEHHbIE WU
KOJIMYECTBEHHBIE PACUETBHI, I€JIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

— (opmupoBaHHe yMEHHMs IUIAHMPOBATH YYEOHOE MCCIIEJOBAaHUE WIIM MPOEKTHYIO
paboTy C y4eTOM NOCTABJICHHOMU Lienu: (opMyIupoBaTh IpoOIeMy, TUIIOTE3Y U CTaBUTh
3a/layd MCCIIEJIOBAaHUs, BBIOMpATh AaJEKBATHO IOCTABICHHOW WEIM METOAbI, IeNaTh
BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEI0BAHUS UM IPOEKTHOU A TENbHOCTH;

— (QopMmupoBaHre  UHTEpeca K  YIIYOJeHHUIO  OUOJOTHYECKUX  3HAHUU
(npennpodusibHas NOATOTOBKA U MpodecCruoHaNbHAsI OPUEHTAIMsA) U BBIOOPY OUOJIOT U
Kak Npo(UIbLHOTO NMpeIMeTa Ha CTYIIEHU CPETHETO MOJIHOT0 00pa3oBaHus A Oyayuien
npodeccuoHaIbHON JIeATeTbHOCTH, B 00JACTH OHOJOTUH, MEAMIMHBI, HKOJOTHH,
NICUXOJIOTUH, BETEPUHAPUHU, CETTHCKOTO X035 MUCTBA;

— BIAJICHUE HaBbIKaMU paboThl ¢ uUH(OpMaIMEeld  ecTECTBEHHO-HAYyYHOTO
collep KaHus, MPEACTABICHHON B pa3HON (opme (B BHUIE TEKCTa, TAOJMYHBIX JTAHHBIX,
cxeM, TpadukoB, JguarpaMm, Mojeled, H300paKeHH), KPUTHUYECKOTO aHajIu3a
UH(GOPMAIIMH U OLIEHKH €€ JOCTOBEPHOCTH;

— yMEHHE MHTErpUpPOBATH OMOJIOTMYECKHE 3HAHUS CO 3HAHMSIMHU JIPYTUX Y4eOHBIX
OPEIMETOB; UHTEPEC K YIIIyOJIEHUIO OMOJIOTMYECKUX 3HAHUI M BBIOOpPY OMOJIOTMH Kak
npopUIBHOIO IMpeAMeTa Ha YPOBHE CpEIHEro ooumero obpas3oBaHus Ui Oynyuiei
npo¢eCCUOHAIBHON JESATENIBHOCTH B 00JacTH OHOJOTMM, MEIULUHBI, HKOJIOTHH,
BETEpUHAPHUM, CEJIbCKOTO XO3SCTBa, MHIIEBOM IMPOMBIIIJIEHHOCTH, IICUXOJOTHUH,
UCKYCCTBa, CIIOPTa - UMETh YETKUE MPEICTaBICHUS O MATEPUAINCTUYECKON CYIIHOCTH
T€HOMOB JKUBBIX OPIaHU3MOB U PETYJISALHUIO UX paOOThI;

— 3HaHUE OCHOBHBIX (DAKTOPOB OKpY’KalOLIEH Cpelbl, BIMSAIOIIUX HA Pa3BUTHE U
CYIIIECTBOBAHUE XKHUBBIX OPraHU3MOB, aJaNTalluil K (paKTOpaM OKpY>Karolel Cpebl;

— 3HaHUE OCHOBHBIX MOAXO0/I0B OMOTEXHOJIOTMH, UCIOJIB30BAaHUS €€ JIOCTHKEHUH B
COBPEMEHHOM >KU3HH YeJI0BEKa, 0OCOOCHHOCTH UCMOIb30BaHUsI KUBBIX OPTaHU3MOB AJIs
IIPOU3BOJICTBEHHBIX HYK/l YEJIOBEKA;

— 3HaHWE OCHOBHBIX MOJXOJ0B CEICKIMH U OMOTEXHOJIOTUH KYJIbTYpPHBIX PaCTEHUH,
XapaKkTepu30BaThb TIE€HETHUYECKH  MOAM(PHUIMPOBAHHBIE  PACTEHUS, ONEPUPOBATH
NOHATUSAMHU, TUOpUIW3aLUs, OTAAJEeHHAas TUOpUaU3alus, HCKYCCTBEHHBIH OTOOpP,
reTeposuc, TpaHchopmalys, MyTareHe3, FTeHeTH4eCKOe PeJaKTHPOBAHUE;

— IIOHMMAaHUE MOJIEKYJSIPHBIX  MEXaHU3MOB  peaju3ally  HACIEICTBEHHOU
uH(pOpMaIlMU U yMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHATHSIMHI MOJIEKYJISIPHON
OMOJIOrMH ¥ €€ COBPEMEHHBIX HAIPaBJICHUI — F€HOMHUKHU, METar€eHOMUKHU, IPOTEOMUKH;

— 3HaHME OCHOBHBIX 3a00JIEBAHMI YEJIOBEKA, MEXAaHU3MOB MX Pa3BUTHS, COCO0AX
UX TUArHOCTUKU U JICUEHUS;



— (QopMHUpOBaHUE YMEHHUS MCIOIb30BaTh MOHITUIHBIN anmapat U CUMBOJUYECKUN
SA3bIK TEHETUKH, TPAMOTHOE€ IPUMEHEHHUE HAYYHBIX TEPMUHOB, TOHITUNA, TEOPUH,
3aKOHOB IS OOBSICHCHHS HAOMIOJAaeMBIX OHMOJIOTrMYECKUX OOBEKTOB, SBICHUH U
MIPOIIECCOB, O3BOJISIOMINX 3aT0KUTh GYHAAMEHT HAYYHOTO MUPOBO33PEHUS.

B nneHHOCTHO-OpHEHTAIIMOHHOM cdepe:

— 3HAHWE, YTO TMPUMEHEHHE COBPEMEHHBIX TEXHOJOTHH MOJICKYJIAPHON OWOJOTHH
MO3BOJISIET YCIEIIHO pelarh Takue 371000AHEBHBIE MPOOJIEeMBbl, KaK OXpaHa
OKpY’KaroIen cpeibl, COXpaHEHHE 3I0POBbsI UeJIOBEKa, KOHTPOJIb M BOCCTAHOBIICHHUE
IKOCHCTEM.



COJIEP KAHUE KYPCA BHEYPOUYHOM JEATEJBHOCTH

Mopyab «MousiekyJsipHble 0CHOBBI (usuoiorun u papmakosorum» 9 Kiace
(68 yacoB)

1. @uszuonozuueckas xumus. (20 uacos)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AktuBHBIE (QOpMBI
KHUCJIOPO/Ia, UX MOJYYEHUE, HEUTpATA3ALIHSL.

MakposJeMeHThI: MPOIEHT COJACP’KaHUs B OpraHu3Me, BhITIOJIHSAEMast (yHKIIUS,
cojepkanue B mnpoaykrax nurtanus. Ca2+ - cBa3bIBaromue OCJIKU, JIETIOHUPOBAHUE
KQJIbIUSA, PETYJAIUS YPOBHS KaJIbI[MAd B OpraHU3MeE: TOPMOHBI MoUek. Mg — cTpoeHue
xJiopodusIia, €ro aKTUBAIUS COJTHEUHON YHEPrueH.

MUKpPOSJIEMEHTBI: B KaKMX MOJIEKYJaX COJIEpXKATCs, BBIMOTHSEMas (yHKIIUS,
colepkaHue B MpoAyKTax nutanus. [locnencTBus nepeao3upoBKU MUKPOIIEMEHTAMMU.
Fe — ycBauBaeMble THUIIBI COCIWHECHHHN Kene3a. [ eMompoTenHbI, TeMOIIMaHWH,
muToXpoMbl. CU — ycBOGHHWE M TpaHCIOPT Meau. benku, coaepkame Meb.
[Tatonornueckue cuHapomMbl MeHke u BuibcoHa, CBSA3aHHBIE C METa00JIM3MOM MEJIH.

TokcuuHble »1eMeHThl llepuoguueckoil cUCTEMBbl [Ji OpraHu3Ma. BrusHue
HEJIOCTAaTKa MaKpO U MUKPOAJIEMEHTOB Ha JKUBBIE OPTaHU3MBI.

UccnenoBarensckas ~ pabora  «KonmuuecTBeHHas  OLIGHKAa  COJEPIKaHUS
MUKPO3JIEMEHTOB WJIM BUTAMUHOB B MUIIEBBIX MPOIYKTAX)

XKupsl. 3aboeBaHusI YEIOBEKA, CBA3aHHBIE C HAPYIICHUSIMH XHPOBOTO OOMEHa.
JlucnunuaeMun.

VYrneBoasl. 3aboneBaHUsl YENOBEKAa, CBSA3aHHBIC C HAPYUICHUSMH YTIIEBOIHOTO
obmena. CaxapHbIil 1rabeT.

benku. Ctpoenue. 3a0oeBaHus YeIOBEKA, CBA3aHHbIC C HAPYIICHUSIMH OCIKOBOTO
obmena. dynkiuu 6enkoB. depmeHTsl. Mexanusm neictBus. Kiaccsl hepMEeHTaTHBHBIX
peakmuii. Kodepmentol. [lpaktudeckoe 3anarne «KadecTBeHHBIE peakIWM Ha
opraHudeckue MoJeKkynb». I[Ipaktudeckoe 3ansatue «JleHarypamust  OeIKOB»
IIpakTnueckoe 3anaTue «M3ydeHne akTHBHOCTH aMUJIa3bI».

Burtamunsbl xupopacTBopumsele, BogopacTBopumsble. [IpeBpanieHrne BUTAMUHOB B
aKTUBHBIE (HOPMBI KODEPMEHTOB. ABUTAMHUHO3HI.

OCHOBHBIE THUIIBI META0OJWYECKUX peakiil. buosHepreTnyeckne MPOIECCH.
I'mukonuz. [uxn Kpebca. [lens mepeHoca 3eKTpoHOB. OKHUCIEHUE JKUPHBIX KHUCJOT.
Kartabanuzm amunokucnotr. ['miokoHeorene3. CHHTE3 YIJIEBOAOB, OEJIKOB, MHUPOB.
Mertabonutuueckue 3aboneBanus. IlpakTthueckoe 3aHsaTHE «PemeHne 3amad  Ha
SHEPTETHYCCKUI OOMEH.

Knertka. [lonsitue memOpansl. OyHkiun MemOpad. Buabl TpaHcnopTa B KIETKY.



MeMOpanHble OpraHoujpl. 3a0ojieBaHMsI CBA3aHHBIE C HapyUIeHHUEM padOThI
MeMOpaHHBIX OpraHeili, OOJE€3HH HAKOIUIEHHs. THUIMbl KOHTAKTOB MEXIY KJIETKaMH.
3HauYeHHUE MEXKIJIETOYHOM KOMMYHHUKAIMU JJi1 3J0pOBbs opraHusMma. [Ipakrtuueckoe
3ansTHE «/lnanus (kiaeTouka Tpayoe)».

Anpo. VYpoBHM  ymakoBKM ~ XpoMmaTuHa.  XPOMOCOMHBIE  TEPPUTOPUM.
HemeMOpaHnHbie OpraHoubl.

2. Monexynapuas ouonozus. (20 uacos)

OCHOBHBIE BeXU Pa3BUTHUS MOJICKYJISIPHON OHUOIOTHH.

HyxknennoBsie kucnotel. OCHOBHBIC MPUHIUIIBI cTpoeHUs. [IpakTrdeckas paborta
«Beiienenne JIHK w3 OGananax». Ilpaktuueckas pabora «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Omnpenenenue kadectBa mnpenaparoB JHK ¢ nomoibio
criekTpodoToMeTpuny (TIPU HATUYUKU 000PYTOBAHHS).

Martpuunbie cuHTE3bl. Perniukanus — OCHOBAa KJIETOYHOIO JesieHus. [IpuHIuIbI
permukamnuu. [Ipaktuueckas pabora «PennukaTuBHAs MaliuHa (UTpa-IeMOHCTPALINS ).
[Tpaktuueckas padota «I1LP (Monens ammmudukamnus Ha Oymare)y.

Myrauuu. Yro BbI3bIBacT n3meHenus B ctpoenuu JHK. [IpuHuunnel penapauum.

Tpanckpunuus. [IpakTudeckas padota «Cuna mpomMoTopay.

I'enetnueckuit kox. I[lpaktuyeckas paborta «PemieHue 3ajady Ha TE€HETUYECKUIA
koa» Tpancnsanus. [Ipaktudeckas padota «DoNIUHT OEIKOBY.

Opranuzanuss reHoma BUPYCOB I[IpOTMBOBUpPYCHBIE CpPEACTBA, MEXAHU3MBI HUX
JIEHCTBUA.

Opranuzanus reHoma OaxTepwuit AHTHOaKTEpUATBHBIC Mpenaparsl.
UccnenoBarensckas pabora «PacnpocTpanenre aHTHOMOTUKOPE3UCTEHTHBIX OaKTEepUiD»

Opranuzanus reHoma 3ykapuoT ['eHomHoe pepaktupoBaHue. [IpakThueckas
pabota «PaboTa B COBpeMEHHBIX reHeTHUYECKUX Oa3ax maHubIX. IIpoBemenue In silico
aHaJIN3a [OCJIEI0BATENILHOCTEN TEHOBY.

3. @apmaxonozun (28 uacos)

[lonsitue o nexapctBax. IIpuHIMIBI MOAX0AAa K MOMCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CKpuHUHT U ero Mmetoisl. MccnenoBarenbckas pabota «IKCHEPUMEHTHI 110
ONPEAECIEHUI0 TOKCUYHOCTH BELIECTB HA APTEMUIUSIX).

ITytu BBenenus JIC. dapMakoKMHETHKA JIEKAPCTBEHHBIX BeLIECTB. BcackiBaHue
(abcopOums) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBAaHUS. TPaHCIIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHpl u Oenku nepBoit ¢a3sl Onorpanchopmanuu. [TyTu BeIBEIeHUS TIEKapCTB
W3 OpraHusMa. OKCkperuss u dsauMuHauus. [eHbl u  Oenku  BTOpoil  dasbl
ouorpancpopmaruu. PapmakonuHamuka. [maBHoe W 1MOOOYHOE, PE3OPOTUBHOE U
MECTHOE, MPSAMOE, HEMPSIMOE U peIIEKTOPHOE ECUCTBHE.

Buner B3aumoneicteus nekapctB. CHHEPTM3M M aHTarOHU3M IIPU COBMECTHOM



JNENCTBHUM JICKAPCTBEHHBIX BEILIECTB, UX PA3HOBUIHOCTH.

TpancMeMOpaHHBIM cUTHAIMHT. THUIBI KJIETOYHBIX peuentopoB. MemOpaHHbIE:
MOHHBIE KaHaJIbl, KATAIMTUYECKUE U COMpsKeHHble ¢ (G-0enkaMu; BHYTPUKIETOUYHbBIE:
LUATOIUIA3MATHYECKHE U AIepHbIE. MeXaHN3MbI JTUTaHA-PELENTOPHOTO B3aUMOEHCTBUSI.
CenekTuBHOCTh (M30MpATENBHOCTb) JEUCTBUS, CBSI3b «XUMUYECKas CTPYKTypa —
(apmakonoruueckasi akTUBHOCTb BEILIECTBY.

PapMaKOIOTUYECKOU MOAYJIALMUA CUHANTUYECKOW XOJMHEPIrHYECKOW Iepeaayu.
MounekynsipHblii  MEXaHU3M JeWcTBUS U (apMakoJIOruyeckue cBoictBa M-
XOJIUHOOJIOKATOPOB, raHrano0JI0KaTOPOB " Kypapenogo0HbIX CPEACTB.
@apmakoJOTHYeCKass  peryyisluss  aKTUBHOCTH  aJPEHEPrM4ecKOro  CHHarca.
AJpEeHOMUMETUKH, aipeHOOIOKATOPhI, CUMIATONUTUKH. [IpakTHueckas padbora
«BnusiHue anpeHannHa Ha cepAeuHbIe COKpalleHus (MporpaMMHOE 00eCTIeueHuE)».

MonekynsipHas (apMakojIOrusi aHTHAUIEPrUYEeCKUX CpeAcTB. | 'McTaMHHOBBIE
pEeLEenTOphl: TUIBI, MOJEKYJspHas opraHu3anus. CraOunuzatopbl MeMOpaH TYYHBIX
KJIETOK: MOJICKYJISIPHBI MEXaHU3M JI€UCTBHS, OCOOCHHOCTH KIIMHUYECKOTO MPUMEHEHUS,
TOYKH MPUIIOKEHUS IEUCTBUS MHTUOUTOPOB JTUIUAHBIX MEAUATOPOB.

MexaHu3M JEWCTBUS M NMPUMEHEHHUE MPENApaToB, CTUMYIHPYIOMIHUX MPOLECCHI
uMMmyHuTeTa. dapmakosoruyeckas XapaKTEpUCTHUKA WHTEPJICUKUHOB: IOJYYEHHUE,
MEXaHM3M JIelcTBUs, TpuMeHeHrue. OCHOBBI MAaTO(U3NOIOTUN OCTPO(a30BOTO OTBETA,
Menuanus BocnaneHus. MoJIeKyJIsIpHbIA MEXaHU3M NPOTUBOBOCIAIUTEIBHOIO IEHCTBUS
[JIIOKOKOPTUKOCTEPOUJIOB,  HECTEPOUIHBIX  IPOTUBOBOCHAIUTENIBHBIX  CPEICTB.
[Ipaktuueckas padora «l'HcToNOrnuecKkue mpemnaparbl UIMMYHHOU CUCTEMBI.

[TonsTe 0 HapKO3€ M HAPKO3HBIX Ipenaparax. KiIeTouHblii U HEPBHBIA HAPKO3.
DapMaKoIOTHUECKAsT XapaKTEPUCTHKA OTACIBHBIX TIPYNI HAPKO3HBIX CPEACTB.
[TocnenoBaTenbHOCTH NEHCTBUS Ha LEHTPaIbHYIO cucTemy. [Ipaktudeckas padora
«l'ucTomornueckue npenapaTsl HEPBHOM CUCTEMBI».

Ouznonorndyeckuii coH; ¢as3pl cHa. Buael Hapymenuit cHa [lonstue o
MEMKAMEHTO3HOM CHE U CHOTBOPHBIX ITpenaparax (TMIMHOTUKAX).

MouekynsipHble acnekTsl Houuuenuuu. OnuaTHele pEeenTopbl, MX THIIBL.
OukedanuHbl ¥ S3HAOP(UHBI - SHIOTEHHBIE JTUTAHIbl OIMATHBIX PELENTOPOB.

AHTUTICUXOTUYECKOE JEHCTBUE, BIUSHUE Ha (QYHKIUIO SKCTPAMPAMUTHON
CHUCTEMBbI, YMOLIMOHANBHYIO c(hepy, PBOTHBIN LEHTP, apTepUaNbHOE NaBJICHUE, LIEHTP
TepMOpErysiunund. MOJIEeKyIIpHbIE MEXaHU3MBbI JE€HCTBUS HEUPOJIENTUKOB, BIMSHUE HA
no(haMHHOBBIE, CEPOTOHUHOBBIE, aAPEHO- U THCTAMUHOBBIE PEIENITOPHI, UX ACHCTBHE HA
KJIETOYHbIE MeMOpaHbl, Ha JCNOHMPOBAHUE TKAHEBBIX MOHOaMUHOB. [loTeHiman-
3aBUCUMBbIE HATPHEBBIE KAHAJIBI KAK MUIIEHH JEHCTBUS MECTHBIX aHECTETUKOB. CIIOCOOBI
MHTMOMPOBAHUS MOTEH[MAI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMU aHECTETUKAMHM.
[Ipaktnueckas pabora «Kapra skcopeccun A0()aMHUHOBBIX W CEPOTOHMHOBBIX
pelenTopoB B Mo3re Mbliei». MccnenoBarenbckas padbora «IloBeaeHueckue TeCThl Ha



peiokax Danio rario. Csemio-temHas kamepa». McciaemoBarenbckas —pabora
«IToBenenueckue TecTsl Ha ppiOkax Danio rario. OTkpsiToe nosie». Mccienoparenbckas
pabota «IloBeneH4yeckue TecThl Ha peiOKax Danio rario. CraitHoe oBeICHUECY.

TEMATHYECKOE IINTAHUPOBAHUE

Moayab «MoseKyasipHble OCHOBBI GU3MO0JI0THU M (papMaKoJIorum» 9 Kiace
(68 yacon)

TeMbl OcHOBHOE cofiep:KaHHe JeATeIbHOCTD
IKOJbHUKOB
Tema 1. BBenenue. buorennsie snemMenTsl: | MccienoBaTenbckas
dusznoaornyeckast | opranorenn: O, C, N, H. paboTta
xumns (20 v) AxTuBHBIE (pOopMBI KHCIIOpoaa, ux | «KomnuecTBeHHas
MOJIydeHUe, HeUTpaau3aIusi. OIICHKA COJEep KaHUs
MakpodsJeMeHThI: TPOIIEHT MHUKPOIJIEMEHTOB HJIU




COJIep>KaHMs B OpraHU3Me,
BBITIOJIHsIEMast (PyHKIIHS,
COJIep>KaHKEe B IPOJIYKTAX MUTAHMUS.
Ca2+ - cBa3pIBaronIre OCIKH,
JETIOHUPOBAHUE KaJIbITHS,
peryJsiius ypoBHSI Kaablusl B
opraHu3Me: rOpMoHbI odyek. Mg —
CTpoeHHe xjopoduiuia, ero
aKTUBALIUSI COJIHEUHOMN SHEPTHeEHl.
MUKpPOIJIEMEHTHI: B KAKUX
MOJIEKYJIaX coaep KaTcs,
BBITIOJIHsIEMast (PyHKIIHS,
CoOJIep>KaHMEe B IIPOJIYKTaX MUTAHMUS.
[TocnencTBus nepeno3upoBKU
MUKpOdJIeMeHTaMu. Fe —
yCBaWBaEMBbIE TUTIBI COCTMHEHUN
xenesa. ['eMornporenHsl,
reMOIIMaHUH, IUTOXPOMBI. CU —
YCBOEHHUE U TPAHCIIOPT ME/IH.
benku, coneprxamiyie Meb.
[Tatonornyeckue CUHAPOMBI
Menke 1 BunbcoHna, CBsi3aHHBIE C
MeTabOIM3MOM MEJIH.

TOKCHUYHBIE PJIEMEHTHI
[lepuognuueckou cUCTEMBI ISt
opranusma. BimsHue HegocTaTka
MaKpO ¥ MUKPOIJIEMEHTOB Ha
JKUBBIC OPTaHU3MBbI.

XKupsl. 3aboneBanus yenoBeka,
CBSI3aHHBIE C HAPYIICHUSIMU
KUPOBOTO OOMEHA.
JucnunuaeMun.

VrieBoasl. 3a001eBaHMs YeJIOBEKa,
CBSI3aHHBIE C HAPYIICHUSMHU
yrieBojiHOro ooMeHna. CaxapHbId
IHa0eT.

benku. Ctpoenue. 3aboneBanus
YeJIOBEKa, CBSI3aHHBIC C
HapyILIEHUsIMU OEJTKOBOTO0 OOMEHA.
dOyHKIUK 0enKoB. EpMEHTHI.
Mexanusm aenctBus. Kimaccsl
(hepMEHTATUBHBIX PEAKITUH.
KodepmeHnTsi.

BuTtamuHbI ;KupOpacTBOPUMBIE,
BoJIOpacTBopuMbIe. [IpeBpaiienue

BUTAMHUHOB B ITHILEBBIX
POIYKTAX).
IIpakTuueckoe 3aHATHE
«KayecTBeHHBIE
pEeaKIuu Ha
OpraHUYECKUE
MOJIEKYJIBD.
IIpakTrueckoe 3aHsATHE
«aeHaTypauus 0eIKOB»
[IpakTrueckoe 3aHsITHE
«M3yyeHne akTUBHOCTH
aMuJIa3b».
[IpakTrueckoe 3aHsITHE
«/nanuz (kaeTouka
Tpayoe)».




BUTAMUHOB B aKTHUBHBIE (POPMBI
K0(epMEHTOB. ABUTAMUHO3BI.
OCHOBHBIE TUIIBI META0OTUYECKUX
peakuuii. buosHepreTuyeckue
npouecchl. ['mukonus. Huki
Kpe6ca. Llens nepenoca
ANEKTPOHOB. OKUCIEHUE KUPHBIX
kucnot. Katabonuzm
aMHUHOKHUCIIOT. [ TIIOKOHEOreHes.
CuHte3 yrieBoJi0B, OEJIKOB,
XKUpoB. MeTabomuTuiyeckue
3a0oneBanus. [Ipaktuueckoe
3aHATHUE: «PELICHUE 3a/1a49 Ha
SHEPreTUYeCKuii 0OMeH»

Krnerka. [TonsiTue MeMOpaHsbi.
OyHkuu MeMOpan. Buabt
TpPaHCIIOpTa B KIIETKY.
MeMmOpaHHbIE OpTaHOUIbI.
3a0oseBaHus CBs3aHHbBIE C
HapylIeHrueM paboTbl MeMOpaHHBIX
opraHesui, 60J€3HU HaKOTLICHUSI.
THUnbl KOHTAKTOB MEXAY KIETKAMMU.
3HaueHUE MEKKIIETOYHOM
KOMMYHHKALHUH JIs1 300POBbSI
OpraHu3Ma.

Snpo. YpoBHU yIIakOBKHU
XpOMaTHUHA. XPOMOCOMHBIE
tepputopun. HememOpaHHbIe
OpraHOUJbI.

Tema 2.
MouekyJisipHast
ouoJiorusi (20 1)

OCHOBHBIE BE€XU Pa3BUTHUS
MOJICKYJISIPHOM OMOJIOTHH.
HyknenHoBBIE KUCIIOTHL.
OCHOBHbIE IPUHIIUIBI CTPOEHUS.
Matpuunbie cCuHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOI'O JEJICHUS.
[IpuHUHUIIBI pETTUKALIIY.
Mytanuu. YTo BBI3BIBAET
n3MeHeHus B ctpoenuu JJHK.
[IprHIMIIBI penapanuu.
Tpanckpumus.

I'enetnueckuit koa. TpaHcasLus.
OpraHu3zanusi reHOMa BUPYCOB
[IpoTrBOBHpYCHBIE CPENCTBA,
MEXaHHU3MbI UX JICHCTBHUSL.
Opranu3zanus reHoma 6akTepui

[IpakTrdeckas paboTa
«Boigenenue JIHK u3
OaHaHa».
[IpakTrueckas pabota
«Mogens JIHK-
OpUTaMK.
[IpakTrueckas pabota
«Onpenenenue
KauecTBa IpenapaToB
JAHK ¢ momortisro
CHEKTPO(HOTOMETPHI
(Ipu HATTUYUH
o0opyaoBaHMS).
[IpakTuueckas pabota
«PennukaTuBHAas
MamuHa (urpa-




AHTHOAKTEpUATbHBIE TIPETapaThl.
OpraHuszanusi reHoMa 3yKapuoT
['enoMHOE penakTupOBaHUE.

JIEMOHCTpPAIUS)».
[TpakTuueckas padbora
«II1P (Mmoxennb
aMIUTM(pUKALMS HA
Oymare)».
[TpakTuueckas pabora
«Cuna nmpomMoTopay.
[TpakTuyeckas pabora
«Perrenue 3agay Ha
T€HETUUYECKUU KOJI».
[TpakTuueckas pabora
«DonIUHT OEIKOBY.
HccnenoBarenbckast
paboTta
«Pacnpoctpanenue
aHTUOMOTUKOPE3UCTEHT
HBIX OaKTepHii».
[TpakTuueckas pabora
«Pabota B
COBPEMEHHBIX
reHEeTHYeCKUX Oa3ax
naHHbIX. [IpoBenenue
In silico ananu3za

MOCJIe JOBaTEIbHOCTEH
T'CHOBY.
Tema 3. [Tonstue o nekapcrBax. [Ipunumne! | MccnenoBarenbckas
dapMakoJa0orust MOX0/1a K TOMCKY HOBBIX paboTa «DKcrepuMeHTa
(28 u) JIEKapCTBEHHBIX CPEJICTB. 10 OTIPeJICTICHHUIO

CKpUHMHT U €r0 METO/IbI.

ITytu BBenenus JIC.
dapMaKOKHHETHUKA JIEKAPCTBEHHBIX
BellecTB. BecacbiBanue
(abcopO1ust) nexapcr. OCHOBHBIE
MEXaHU3MbI BCAChIBaHMSI.
TpaHcopT J1€KapCTBEHHBIX
BelecTB. ['eHbl u OeNku nepBoi
dazer 6moTpanchopmanmu. [TyTu
BBIBEJICHHUSI JIEKAPCTB U3
opraHu3zMa. DKCKpelus u
anuMUHaLUs. ['eHbl U 0enku
BTOpO# (haszpl OMoTpaHChHOpMAIIHH.
®apmakoguHaMuKa. [ 1aBHOE 1
no00YHOE, pe30pOTUBHOE U
MECTHOE, IPSIMOE, HEMPSIMOE U
pediexkTopHoOe neicTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEeMUIUSIX).
[IpakTrueckas pabota
«Kapra skcnpeccun
10 aMHHOBBIX U
CEpOTOHHHOBBIX
pPELENTOPOB B MO3Ie
MBIIIICI.
HccnenoBaTenbckas
paboTta
«IToBenneHueckue TECTHI
Ha prIOkax Danio rario.
CBeTiio-TeMHas
Kamepay.
HccnenoBaTenbckas
paboTta
«IToBenneHueckue TECTHI




Bubl B3auMOoIeHCTBHS JTEKAPCTB.
CuHeprusm 1 aHTaroHU3M IpH
COBMECTHOM JIEMICTBUH
JIEKapCTBEHHBIX BEIIIECTB, UX
Pa3HOBUIHOCTH
TpancMeMOpaHHBIN CUTHATIMHT.
Tunbl KJIETOYHBIX PEIETITOPOB.
MemOpaHHbIC: HOHHBIC KaHAJIBI,
KaTaJINTUYECKUE U COMPSIKEHHBIE C
G-0OenkaMu; BHYTPUKIIETOUHBIE:
[IUTOTUIA3MATHYECKUE U SIICPHBIC.
MexaHu3MBI JIMTaH-PELEITOPHOTO
B3auMoencTBUs. CeleKTUBHOCTD
(M30MpaTENBLHOCTD) ICUCTBUS,
CBSI3b «XUMHUYECKasi CTPYKTypa —
dapMakosioruieckasi akTUBHOCTh
BEILIECTB)

dapmMaKoJIOTUUECKON MOTYIISIIUN
CHUHAINTUYECKON XOJIUHEPT UIECKON
nepenadn. MosekynsipHbIi
MEXaHU3M JEUCTBUS U
dbapMakosioruueckre cBoicTBa M-
XOJUHOOJIOKATOPOB,
raHrauo0JI0KaTOPOB U
Kypapernogo0HbIX CPE/ICTB.
®apmaKkoJoruuecKas peryJssinus
AKTUBHOCTH aJpEHEPTUUECKOTO
CHHarca. AJpeHOMUMETHUKH,
a7peHOOJI0OKATOPHI,
CUMITAaTOJIUTUKH.

MonexkynspHast hapMakoIoTus
AHTUAJUIEPTUYECKUX CPENICTB.
['mcTaMUHOBBIE PEUENTOPHI: TUIIBI,
MOJIEKYJISIpHAsl OpraHU3allus.
Crabunu3aTopbl MEMOpPaH TYYHBIX
KJIETOK: MOJICKYJISIPHBIA MEXaHU3M
JIEWCTBHUS, OCOOEHHOCTH
KJIIMHUYECKOTO MTPUMEHEHUS], TOUKU
MIPUWIOKEHUS JEUCTBUS
WHTHOUTOPOB JTUTTUTHBIX
MEJIUaTOPOB.

MexaHu3m AEUCTBUSA U
IpPUMEHEHHE MPenaparos,
CTUMYJIUPYIOIIUX MPOLECCHI
UMMYyHHUTETa. PapMaKoJIOrHuecKast

Ha peIOkax Danio rario.
OTKpBITOE MOJIEY.
HccnenoBarenbekas
paboTta
«IloBeneHueCcKue TeCTHI
Ha peIOkax Danio rario.
CraitHoe ToBEICHUEY.
[TpakTuueckas pabora
«BiusiHUE apeHannHa
Ha CEpJICUHbBIC
COKpaIllCHUS
(mporpamMmMHoOe
o0ecrieueHue)».
[TpakTuueckas pabora
«I'ucronornueckue
npenapaTbl UMMYHHOM
CHUCTEMBI».
[TpakTuyeckas pabora
«I'ucronornueckue
npenaparbl HEPBHOM
CUCTEMBI».




XapaKTEPUCTUKA UHTEPIECHKNHOB:
IIOJIYYEHUE, MEXAHU3M JCUCTBUSA,
npuMeHeHne. OCHOBBI
naToU3u0JIOruu 0CTpodazoBoro
OTBETA, MEAUALIMS BOCTIAJICHUS.
MonekyJIsIpHbIi MEXaHU3M
MPOTUBOBOCIIAIIUTEIILHOTO
JEUCTBUSA
[JIFOKOKOPTUKOCTEPOUIOB,
HECTEPOUIHBIX
MPOTUBOBOCTIATIUTEIBHBIX CPEJICTB.
[ToHsiTHE O HApKO3€ M HAPKO3HBIX
npenaparax. Knerounslii u
HEPBHBIN HAPKO3.
dapMakoaorudeckas
XapaKTEPUCTUKA OTAEIbHBIX TPy
HapKO3HBIX CPEJICTB.
[TocnenoBaTenbHOCTH AEUCTBHS Ha
LHEHTPAIbHYIO CUCTEMY.
duznonornyeckuit con; gasbl cHa.
Bunbr Hapymennit cHa [lonsitue o
MEINKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipernaparax
(TMITHOTHUKAX ).

MonekynsipHble acCHEKThI
Horuuenuuu. OnuatHbeie
pPELENnTOPbl, UX THUIIHI.
OHKedanuHbl U YHAOPHUHEI -
SHJOTE€HHbBIE JINTAH bl OMUATHBIX
pPELENnTOPOB.

AHTHUIICUXOTHYECKOE JICHCTBHUE,
BIMSTHUE HA QYHKIIUIO
3KCTpPanupaMUIHON CUCTEMBI,
AMOIMOHATLHYIO Chepy, PBOTHBIN
LEHTpP, ApTEPUAIBHOE JaBIICHUE,
LEHTP TEPMOPETYIISALMU.
MonekynsipHble MEXaHU3MBbI
JNEUCTBUS HEUPOJIENITUKOB,
BIIMSTHUE Ha 10()aMUHOBBIE,
CEpOTOHUHOBBIE, AAPEHO- U
TUCTAaMHUHOBBIE PELIENITOPBI, UX
JEUCTBUE HA KIIETOYHBIE
MeMOpaHbl, Ha ACTOHUPOBAHUE
TKAaHEBBIX MOHOAMHUHOB.
[ToTeHuuan-3aBucUMble HATPUEBBIC




KaHa/Ibl KAK MUIIIEHHU JEHUCTBUS
MECTHBIX aHECTETUKOB. CIIOCOOEI
WHTHOUPOBAHUS TTOTCHITHAI-
3aBUCUMBIX HATPUEBBIX KAHATIOB
MECTHBIMH aHECTETHUKAMU.

Monyab «MoJiekyJisipHbie 0CHOBBI cesieknum» 9 kiacc (68 yacon)

ouoJiorust (20 1)

HyxkiienHOBBIE KUCTOTBI.
OCHOBHBIE TTPUHITUIIBI CTPOEHHUS.
Matpuunbie cuHTE3bI. Perumnkanus
— OCHOBA KJIETOYHOI'O JICJICHUS.
[TpuHIUIIBI peTUTUKALIVH.
Myranuu. Uto BeI3bIBacT
u3MeHenus B crpoeHnn JJTHK.
[IpuHIMIIBI penapanuu.
Tpanckpunuus. |’ eHeTHyecKui
koZ. Opranuzanusi reHoMa BUPYCOB
[IpoTrBOBHUpYCHBIE CPENCTBA,
MEXaHU3MbI UX JI€UCTBUS.
Opranuzaius reHoMa OakTepuit
AnTHOaKTEpUaTbHBIC IPENAPATHI.
Opranuzaiusi reHoMa 3yKapuoT
['eHOMHOE pegaKTUpPOBAHUE.

Tembl OcHoBHOe coep:kaHne JeATeIbHOCTD
IIKOJbHUKOB
Tema 1. OCHOBHBIE BEXU Pa3BUTHUS [TpakTuueckas pabora
MogexyaspHast MOJIEKYJISIpHOI OUOJIOTHH. «Brinenenne JIHK u3

OaHaHay.
[TpakTuueckas pabora
«Mopens JIHK-
OpUTaAMU.
[TpakTuyeckas pabora
«Onpenenenue
KadecTBa IpernapaToB
JHK ¢ momomipro
CHeKTpooToOMETpUN»
(Tpu HATTUYUH
000OpyI0BaHMS ).
[IpakTuyeckas pabora
«PernnukaTuBHas
MaiuHa (urpa-
JIEMOHCTpAIUA)».
[IpakTraeckas pabora
«ITHP (Mmoxenn
aMITU(DUKAIAS Ha
Oymare)».
[IpakTrueckas pabota
«Cuna mpoMoTopay.
[IpakTnueckas padbora
«Pemenue 3aga4 Ha
TEHETHYECKUM KOJI.
Tpaucmanus».
[IpakTrueckas pabota
«DonauHT OEIKOBY.
HccnenoBarenbekas
paboTta
«Pacnpoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpHUil».
[IpakTuueckas pabota




«PaboTa B OBpeMEHHBIX
reHeTHYECKUX 0azax
nanselX. [IpoBenenue
In silico ananm3za

MOCJICIOBATEIILHOCTEH
TCHOBY.
Tema 2. [Ipenmer reneruku. Kpatkas Ponesas urpa
MouJiekyJisipHbIEe UCTOPUS PAa3BUTHS MPEJICTABICHUS | « AJLTIETIN.
OCHOBBI FT€eHETHKH 0 HACJIeACTBEHHOCTH. HccnenoBaTenbCKui
(20 ) OT reHa k nNpu3HaKy: Kak MpoeKT MyTareHHbIe
packpacuth kota. UTo Takoe (baxTophI.

npusHak? [lyTe OoT rena o
npu3zHaka. Myrauuu. Asienu.
['eTepo3uroThl 1 TOMO3UTOTHI.
JIoOMUHAHTHBIE U PEIIECCUBHBIC
aJlIeIIu.

['eHBI CTpOSAT Opranusm.
BxrroueHue v BBIKITIOUCHHE
6ompiioro Habopa reHoB. Kak
KJIETKH TIOHUMAIOT, KaKUE TCHBI
JOJDKHBI paboTaTh.

JIucKpeTHOE HACJIeJOBAHUE
MpU3HAKOB. 3aKOHBI MeHes:
OJIMH T€H - OJINH Tpu3Hak. Cxema
CKpeIIMBaHUs. 3aKOH
eauHo00pa3us THOPHUIOB ITEPBOTO
MOKOJICHMS. 3aKOH pacIleTICHUS
MpU3HaKa BO BTOPOM ITOKOJICHUHU.
3axkoHbI MeHIelIs: HECKOIbKO
T€HOB - HECKOJIBKO ITPU3HAKOB.
JIurnOpuiHOE CKpEeIUBaHUE.
HezaBucumoe pacxoxaeHue
xpoMocoM. ClienieHHoe
HacJIeJJOBaHUE.

B3aumonencTBrae TeHOB.
AJITeNIbHOE Y HEAJUICJIBHOE.
Onpenenenue nomna. [logoBeie
XpoMocoMbl. CaMIIbl U CAaMKH.
Brusiaue hakTopoB okpysKaromen
cpenbl. XpOMOCOMHOE
onpenenenue nona. [lomossie
xpoMocoMsl. [Tpobiema
JOMOJTHUTENBHOU X-XpPOMOCOMBI Y
KEHIIUH. TpeXuBETHbIE KOIIKH.

Ponesas urpa «Cyns0a
KJIETKU». I €HbI-
MEePEKITI0YATENH.
[IpakTueckoe 3aganue
«ANTOPUTMBI 1J14
KJIETOK.
[IpakTyeckoe 3aganue
«Enunoobpasue
MEPBOTO MOKOJICHUS.
[IpakTrueckoe 3agaHue
«Pacmenienne Bo
BTOPOM MOKOJICHUN.
HccnenoBaTenbckuii
MPOEKT «3aKoHBI .
Mennens B
AKCIIEPUMEHTE.
[IpakTrueckoe 3aganue
«PemeTtka Ilenneray.
[IpakTrueckoe 3aganue
«HacnenoBanue,
CLICTIZICHHOE C TTOJIOM).
[IpakTrueckoe 3aHsATHE
«B3anmoneiicTBus
re€HOB (MOJIEIMPOBAHUE
CHUHTE3a W TPAHCIIOPTA
MUTMEHTA B KIETKY)».




Tema 3.
MoJiexyJisipHble

OCHOBBI CeJIeKIHH
(28 u)

['eHbl B momysnusix: BEIUKOE
paBHoBecue. [lonymsiuusa. YacToTsl
BCTPEYAEMOCTH MPU3HAKA U
ajuiens. YpaBHeHUe Xapau-
BaiinOepra. [lonynsiuu
MEHSIFOTCS: YUCIIEHHOCTb,
MUTpaIys U BBIOOp Cympyra.
®DaKTOPhI, KOTOPHIE BHIBOJST
NOMYJIALNIO U3 PAaBHOBECHS Xapau-
BaiinOepra. UucineHHocTh
nonynanuu. Ponesas urpa
«3ddexT ocHoBarens». Apeid
resos. Myranuu. Hecinyvaiinoe
ckpemuBanue. M3omnsamnus.
[Tonynsiiuyu MEHSIOTCS:
€CTECTBEHHBIN 0TOOp. Mexanusm
JEeNUCTBHS €CTECTBEHHOTO 0TOOpA.
JIBxytuit otoop.
MoaudukanoHHast
U3MEHYUBOCTh. CTaTUCTUUYECKHUE
0COOCHHOCTH MOJTU(PUKAITMOHHOM
u3MeHunBocTu. HacnenoBanue
KOJIMYECTBEHHBIX ITPU3HAKOB.
KonnuecTBeHHBIE PU3HAKY.
CpenoBast ”3BMEHYHBOCTh
npusHaka. Koappunment
HacJeayeMoCTH npu3Haka. OTBer
Ha oTOOp. [lonck reHos
KOJIMYECTBEHHBIX MTPU3HAKOB.
OnHOHYKJIEOTUAHBIE BAPUAHTHI
reroB. JIHK-uum. IlomHOreHOMHBIN
AaHAJIN3 acCOLMALIMM.

«OMBD» HaJl FEHOMOM.
[Toctrenomuas spa. O6paTHas
reHeTuka. « OMUKCHBIE
uccienoBanus. [Iporeom,
MeTabosoM. JloMmecTukanus u
LHEHTPbl TEHETHYECKOTO
pasHooOpasus. [Toucku pacTeHuii ¢
«XOPOLIUMMY MPU3HAKAMU IS
yesoBeka. L{eHTpbl reHeTHYecKoro
pasHoo6pasus. Hukomait UBanoBu4
Baswuiios. Cenekuusl.
KomOuHarmonHasi u ruopuHas
cesieknus. ['ereposuc.

IIpakTrueckoe 3agaHue
«YacToThl amnenei,
T€HOTUIIOB U
(EeHOTHUTIOBY.
HccnenoBarenbckum
IIPOEKT «AHaIU3
TEHETUYECKOU
CTPYKTYPbI IOMYJISIIUU
(Ha OCHOBE 3aKOHa
Xapau-Baitusepra)y.
Ponesas urpa «9¢dext
OyTBUTOYHOTO
TOPJIBIIIKA.

PosneBas urpa
«EcTecTBeHHBIN
oTOOPY.
HccnenoBarenbckue
paboTHI
«MoaudukanronHas
U3MEHYUBOCTD
pacTeHuil B Ipeenax
Balller0 MECTa
AKUTEITBCTBA.
[IpakTrueckoe 3a1aHue
«ATPOHOMBI».
[IpakTrueckoe 3aganue
«I"omonoruyeckue
PSABI HACJIEACTBEHHOMN
U3MEHYUBOCTI.




CoxpaHuTh U U3YUYUTh T'€HBI, YTOOBI
MeHSTh Oyayiee. Kak mpaBuibHO
XpaHuTh reHsl. Komnekuu
TEHETUYECKUX PECYPCOB PACTEHUM.
[IpakTukym u/unu
VICCIIEI0OBATEIIbCKUN IPOEKT:
Metobl KyIbTUBUPOBaHUS IN Vitro
JUJIL COXPAHEHUS T€HETUYECKUX
pPECYpPCOB PACTEHUM U ISt
YCKOPEHHOM CEJICKIINU
['eHeTnueckue HEHTPHI B HALLIEH
crpade. [ e 3aHuMarorcs
TEHETUKON Y TEHOMUKOW JJIST HY XK
CEJILCKOT'O XO3SMCTBA.
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