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IHHOACHUTEJBbHASA 3AITIUCKA

AKTyaJIbHOCTh M Ha3HadeHue mnporpammbl. [Iporpamma pa3paboraHa B COOTBETCTBUU C
TpeboBanus MU DenepanibHOr0 TOCYAAPCTBEHHOTO 00pa3oBaTENLHOTO CTaHAApTa OCHOBHOTO OOIIEro
o0pa3zoBaHMs, OPHEHTHPOBAHA Ha OOECIICUCHHE WHIWBUIYAIbHBIX IMOTPEOHOCTEH OO0ydarommuxcs Hu
HamnpaBlieHA Ha JIOCTH)KCHUE TUIAHHPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMMbl OCHOBHOTO OOIIEro
0o0pa3oBaHHsl C y4yeTOM BbIOOpa yYaCTHHKaMH OOpa30BATENIbHBIX OTHOIICHWW KYPCOB BHEYPOUYHOM
JEATENLHOCTA. JTO TMO3BOJISIET 00ECHeYnTh EIUHCTBO o00s3aTenbHbIX TpeboBanuit ®I'OC Bo BceMm
IIPOCTPAHCTBE MIKOJIBHOTO 00pa30BaHUs: HE TOJBKO Ha YPOKE, HO U 32 €ro Mpe/esiaMu.

AKTYalbHOCTh peaju3alliu JaHHOH MporpamMmbl 0OYCIIOBIEHA CaMOW OCOOEHHOCTHIO MPOEKTHO-
UCCJIEIOBATEILCKON JEATENbHOCTH. JTa JEATENbHOCTh JICKUT B OCHOBE I103HABATEIHLHOTO HHTEpeca
pebeHKa, sBISETCS 3aJ0rOM YMEHHsS IJIaHHUPOBATH JIIOObIC NEHCTBUS M BAXXHBIM YCJIOBHEM YCIICITHOM
peanuzanuu uaeil. Jlroopie K3MEHEHUSICOBPEMEHHOT0 00IIIECTBA CBA3aHbI C TPOEKTaMHU U UCCIIEOBAaHUSIMU
— B HayKe, TBOpYeCcTBe, OW3Hece, OOIIECTBEHHOW JXMU3HH. [I09TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHS
JUYHOCTH 00y4arouerocs Apisercs (GopMupoBaHUE OCHOBHBIX HABBIKOB MPOEKTHO- UCCIIEI0BATENbCKON
NESTEIIbHOCTH.

[Tporpammoii mpeaycMoTpeHo (GpopMHpOBaHUE COBPEMEHHOTO TEOPETHUYECKOIO YpOBHS 3HAHUM, a
TaKKe M MPAaKTUYECKOro OmbiTa padoThl ¢ JabOpaTOpHBIM O0OpYIOBAHHEM, OBIAJCHUE NpUEMaMH
WCCJICIOBATENIbCKOM  JIEATETLHOCTH.  MeToasl  opraHu3anud  o0pa3oBaTebHOM W HAy4YHO-
HCCJIEIOBATENILCKOM AeATETbHOCTH MPeIyCMaTpUBaOT (popMUpoBaHUE Y 00YJAIOIINXCS HECTAHJAPTHOTO
TBOPUYECKOTO MBILUICHHUS, CBOOOIbI CAMOBBIPAXKEHHS U UHIUBUIYATbHOCTH CYXKICHUM.

Jljist moTHOTO y4eTa MoTpeOHOCTeH yJaluxces B IporpaMmMe UCHoNb3yeTcs AuddepeHIInpOBaHHbII
MNOJIXOJl, YTO CTUMYJIMPYET Yydyallerocs K VYBEJIMYEHUIO TMOTPeOHOCTH B  WHIUBUIYaJbHOM,
MHTEIJICKTYaTbHOW U TTO3HABATEIILHON JIeATETHbHOCTUH PAa3BUTUIO HAYYHO-UCCIICIOBATEIHCKIX HABBIKOB.
[Iporpamma cTaHeT BOCTpeOOBAaHHOMB MEPBYIO OYEPEIb IIKOJIbHUKAMH, KOTOPHIE HUMEIOT CTOMKHI HHTEPEC
¥ COOTBETCTBYIOIIYIO MOTHBAIUIO K U3YYCHUIO MPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA,ECTECTBEHHBIM
HayKaM U TeXHOJIOTHSIM.

B monpocTkoBOM BO3pacTe ydammecs MpOSBISIOT CBOIO 3aWHTEPECOBAHHOCTH B TOM WJIM HWHOM
00JlacTH 3HAHWM, HAYYHOM HAMpAaBICHUH WX TPO(PECCHOHATBHON ACATENHHOCTH. TakuMm oOpa3zom
MPOUCXOIUT GOPMUPOBAHKE IO3HABATEIHHON U TPOPECCHOHATHHON COCTABIISIONMICH THYHOCTH, TOMOTAeT
yyaliemycs B OIpeAeNieHuH OyAyIIero >KU3HEHHOTO MyTH U B Npo¢ecCHOHaIbHOM BBIOOpE Mocie
OokOoHUYaHUsl IKOJbL. [lomOOHOrO poda 3aWHTEPECOBAHHOCTH CTHUMYJIHPYET TMOCTOSHHOE KEellaHue
IIKOJIbHUKA K TO3HAHUIO HOBOTO, PACHIMPEHUI0 M YINIYOJIEHHWI0O COOTBETCTBYIOIIMX 3HAHUM, U
MOJIyYEHUIO HOBBIX B TOM 4YHCIIE MPAKTUYECKUX HABHIKOB, a TaK)K€ MOTHUBUPYET ydallerocs Ha
po¢OprUEHTAIIHIO.

[IporpamMma HaresneHa Ha MOMOIIL PeOSHKY B OCBOCHHHM OCHOB OPTaHHM3AIMHM U OCYIIECTBICHUS
COOCTBEHHOM NMPOEKTHO-UCCIIE0BATEILCKOM EATEeIbHOCTH, a TaKKe B MPUOOPETEHUH HEOOXOAWMOTO
ombITa IS pabOThl HAJl WHAMBUAYAILHBIM HCCIEIOBAaHWEM WM TpoekToM. [Iporpamma momMoxKeT
HIKOJILHUKY B OoJjiee MIyOOKOM HM3Y4eHMHM MHTEPECYIOIIe ero 00JacTH €CTeCTBEHHBIX HayK, a TakKe B
NPUOOPETEHUN BAXKHBIX COIMAJLHBIX HABBIKOB, HEOOXOMUMBIX I MPOAYKTHBHOW COLMATU3AlUU U
(dbopMUpPOBaHUS IPAXKAAHCKON TTO3UIIUH:

— HaBbIKA CAMOCTOSITEILHOTO PEUIEHUS aKTYaJIbHbBIX UCCIEA0BATEIbCKUX MIIUIPAKTHUYECKUX 3a1a4,
BKJIIOYAIOIIETO B ce0sl yMEHHE BUACTh M aHAIM3UPOBATHIIPOOIIEMBI, HYKJAIOIINECS B PEIICHUH, YMEHUE
JeTaJbHO MpopadaThiBaTh M PEAIN30BBIBATH CIOCOOBI pabOThl ¢ HUMH, yMEHHE IUIAHUPOBATh
CcOOCTBEHHYIO pabOTy HCAMOCTOSITEILHO KOHTPOJIMPOBAThH CBOE MPOABIKEHUE K )KETAEMOMY pe3yibTary;

— HaBbIKa TCHEPUPOBaHHUA U O(GOpPMIICHUS COOCTBEHHBIX HJAEH, 0OJeueHHs WX BYIOOHYIO JUIS
pacmipoctpanenus Gopmy;

— - HaBBIKA YBKUTEIHHOTO OTHOLICHHS K UY)KUM B3TJIsi1aM U UAesIM, o(pOpMIICHHBIMB paboTax
JPYTHX JIIOAEH, PYyTHX aBTOPOB — BIIAJICIIbIIEB MHTEIIEKTYaIbHON COOCTBEHHOCTH;

— HaBBIKA MYOJWYHOTO BBICTYIUICHUS Tiepen OONbIION aynauTopueld, apryMEeHTUPOBAaHUS U
OTCTaMBaHUS CBOCH TOYKHU 3PEHHMS, OTBETOB HA BOMPOCHI CBEPCTHUKOB U B3POCIBIX, YOSIKICHUS IPYTUX B
CBOEH MPABOTE, MIPOJABUKEHUS CBOUX UIEH;

— HaBbIKa Pa0OTHI CO CIEMUAIN3UPOBAHHBIMH KOMITBIOTEPHBIMH MPOTPaMMaMH, J1a00paTOpHBIM
000pyI0OBaHWEM, TEXHUYECKUMU YCTPONCTBaMH, OMONIMOTEYHBIMH (POHIAMH W WHBIMH pPECypcaMu, C
KOTOPBIMH MOXKCT GBITB CBs3aHa MPOCKTHO- UCCICAOBATCIILCKAA ACATCIIbHOCTDL IKOJIbHUKA.



Kpome Toro, pabora mkojgpHHKA HaJ MPOEKTOM WA HUCCIEIOBAaHUEM OyIeT CIOCOOCTBOBATH U
Pa3BUTHIO €T0 aJIEKBATHON CAaMOOIIEHKH.

BapuanTsl peasu3zanuu nporpaMmbl U GopMbI IPOBEACHUS 3aAHATHI.

JlanHast mporpaMmMa paccyWTaHa Ha paboTy co mKkoidpbHHUKaMu 9 kmaccoB. Ilemarory BakHee
aKLIEHTUPOBATh CBOE BHUMAaHUE HE CTOJILKO Ha Ka4eCTBE pe3ysibTaTa MPOEeKTa UIH UCCIIEI0BAHUS, CKOJIBLKO
Ha TOM, I-ITO6I>I y‘-IElH.[HfICH noJrydaljl 3HaHUSA B TOM YHUCIIC U YCPC3 BBIMIOJIHCHUC IMMPAKTUYCCKOT'O 3aJlaHus,
Jienang BBIBOJABI M YMO3AKJIIOUEHHUS HA OCHOBAaHUU CBOETO HCCIEAOBAHMS, YUMJICS CpaBHUBATh €ro
PE3YIbTATBI C TCOPCTUYCCKUM MATCPUATIOM U HUCCICAOBAHUAMU APYIUX HIKOJIbHUKOB. Takum O6p2130M,
HIKOJIbHUK OCBOUT OCHOBBI IPOEKTHO-MCCIIEIOBATENBCKON JEATEIBHOCTH W TNPUOOPETeT HaBBIK
KPUTUYECKOT'O OTHOIICHHUS K MaTepuainy.

B3aumMocBsizb ¢ mporpammoii BocnuTaHus. [Iporpamma Kypca BHEYpOYHOH AESTEILHOCTH
pa3paboTaHa C y4eTOM pPEeKOMEHJAIHMi MPUMEPHOW MPOTrpaMMbl BOCIHUTAHUS, YUUTHIBAET ICHUXOJIOTO-
Nearornueckue 0COOEHHOCTH JaHHBIX BO3PACTHBIXKATETOPUH. DTO MO3BOJISIET HA MPAKTUKE COCTUHUTH
06yqa10myI0 U BOCIHUTATCIbHYIO ACATCIBHOCTL Icaarora, OpPHUCHTHPOBATH €€ HC TOJIBKO Ha
MHTEJJIEKTYaJIbHOE, HO U HAa HPaBCTBEHHOE, COLIMANIbHOE pa3BUTHE peOeHKa. DTO MPOSBIISETCS:

— B [IPUOPUTETE JIMYHOCTHBIX PE3YJIbTATOB pEANIM3aLMU IIPOrPaMMbl BHEYPOUHOU NEATENbHOCTH,
HaIIEeIINX CBOE OTPAXKEHUE U KOHKPETU3ALNIO B IPUMEPHON IPOTrPAMMEBOCIIUTAHUS;

— B BO3MOXHOCTM  KOMIUIEKTOBAaHMS  Pa3HOBO3PACTHBIX  IPyNIl  JUIi  OpPraHM3aluu
po(pOPHUEHTALIMIOHHON AEATENIbHOCTH HIKOJIBHUKOB, BOCIIUTATEIbHOE 3HAUEHUE KOTOPBIX OTMEUYAETCs B
IIPUMEPHOU ITpOrpaMMe BOCIIUTAHUS;

— B HHTEPAaKTUBHBIX (opmax 3aHATHH A IIKOJIBHHUKOB, OOECHEYMBAIOIINX OOJBIIYI0 HX
BOBJICUEHHOCTh B COBMECTHYIO C II€IaroroM M JPYTUMH JE€TbMHM JEATEIBHOCTb U BO3MOXHOCTh
00pa3oBaHMs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEN,KIIF0OUEBOE 3HAYEHUE KOTOPBIX AJI1 BOCIIUTAHUS
MIOAYEPKUBACTCS IPUMEPHOUIIPOTPAMMOM BOCIIUTAHUS.

Oco0eHHOCTH pPadoTHI yYHMTeJNsl MO Nporpamme. 3agadya y4YdTeNIsT COCTOMT B TOM, YTOOBI
COIIPOBOXKIAThH MpoIecc MpophecCHOHATFHONW OPUEHTAINH IIKOJbHUKA, PACKpPbIBask MOTEHIUAN KaXI0T0
yepe3 BOBIIEUCHHE B MHOTOOOpPa3HYIO NEATEIbHOCTh, OPraHU30BaHHYIO B pa3HbIX (opmax. [Ipu sTom
pe3yabTaToM paboThl y4YHUTENs B TEPBYIO OU€pelb SBISETCS JMYHOCTHOE pa3BUTHE YYaIlerocs.
JIMYHOCTHBIX pe3yJabTaTOBYUYHUTENb MOXKET JAOCTHYb, YBIIEKAs YYEHHKAa COBMECTHOM M MHTEPECHONW UM
000MM [1eSTENPHOCTHIO, YCTAHABIMBAs BO BpPEMs 3aHATUN JOOPOXKEIATENbHYIO, MOJACPKHUBAOLIYIO
aTMocdepy, HachIIas 3aHATHS LIEHHOCTHBIM COZEPKaHUEM.

[IpumepHas cxeMa MpoBEICHUS 3aHATUN 110 IPOrpaMMe:

1. O6GBsACHEHE TEOPETUYECKOTO MaTepHaIa 1o TEME.

2.TloAroToBKa K 3KCIEPMMEHTAIBHOMY 3aHATHIO, 00CYXKIEHHE OOBEKTOB I NPAKTUYECKOTO
3aHSATHSL.

3.TlpoBeneHne NPaKTHYECKOTO 3aHATHS — OCHOBHAS 3aauya OCBOEHHME METOIOJOTHH JAHHOTO
JKCIEPUMEHTA.

4.Tl0 OKOHYaHWHU NPEMNIOKHUTH JETAM, KOTOPHIE 3aMHTEPECOBATUCH JIaHHBIM OKCIEPHMMEHTOM,
Pa3BUTH €0 B HCCIEA0BATENbCKUN MPOEKT. /11t 3TOro Heo0XxoauMo 00CyIUTh 00BEKThI, KOTOPBIE YUEHUK
Oyzer uccuenoBarb, COCTaBUTh IUIAHIKCIIEPUMEHTA.

5. TToM04b yYEHHKY IPOAHATM3UPOBATH PE3YIILTATHI AKCIIEPUMEHTA.

OueHuTh pe3ynbTaThl MPOEKTHO-UCCIENOBATENBCKON JEATENIBHOCTH IIKOJIBHUKOB MOYXHO B
IpolLecce 3allUThl UMHU CBOMX pabOT B paMKax IIKOJbHOM Hay4YHO- MPAKTUYECKONW KOH(EPEHIIUH.



IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMS KYPCA BHEYPOUYHOM
JAEATEJIBHOCTH

3aHATHS B paMKax MpOrpamMMbl HalpaBieHbl Ha oOecledeHHe JOCTH)KEHUS IIKOJIbHUKAMU
CJICAYIOIIMX JINYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX00Pa30BaTEIbHBIX PE3yIbTATOB.

JInuHOCTHBIE pe3yJIbTAThI:

B cgpepe epasicoanckozo éocnumanus: TOTOBHOCTh K KOHCTPYKTHBHOMCOBMECTHON JEATEILHOCTH
IIPY BBINIOJIHEHUH MCCIIEOBAHUI U IPOCKTOB, CTPEMIICHUE KB3aUMOIIOHUMAHHUIO U B3aHMOIIOMOIIIH.

B cgpepe nampuomuueckoco 6ochumanusa: OTHOIIEHHE K OMOJIOTHM KaK K BaKHOWCOCTABIISIOIIEH
KYJBTYpPBI, TOPJOCTb 33 BKJIAJ POCCUMCKHX M COBETCKHUX YUYEHBIX BPa3BUTHE MHPOBOI OMOJIOTMYECKOM
HayKH.

B cghepe oyxoeno-npascmeennozo éocnumanus; TOTOBHOCTh OLIEHUBATh MOBEJCHUE M MOCTYIKH C
NO3UIMM HPABCTBEHHBIX HOPM W HOPM OKOJIOTMYECKOM KyJIbTYphbl, IOHMMAaHHME 3HAYMMOCTH
HPaBCTBEHHOI'O ACIIEKTa JIEATEIbHOCTH YeJIOBEKa B MEAULIMHE U OMOJIOTHH.

B cepepe scmemuueckozo ocnumanus: TIOHUMaHUE poid Ouonoruu B (HOPMHUPOBAHUU
JCTETUYECKOHN KYJIbTYphl TUYHOCTH.

B cepepe usuueckozo eocnumanus, Gopmuposanus Kyibmypel 300p06bs U IMOYUOHANLHO2O
Onazononyyus: OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/I0pPOBbIO0 MYCTAaHOBKA Ha 3/10pOBBIN 00pa3 kKHU3HU
(3mopoBOe MHUTaHUE, COOTIOACHNE TUTHEHUYECKUXIIPABIIT M HOPM, cOaTaHCUPOBAHHBIM PEKUM 3aHATHH U
OT/bIXa, peryJisipHas (pu3nueckassakTHBHOCTD); OCO3HAHME MTOCIIEICTBUI U HEPUATHE BPEIHBIX TPUBBIUEK
(Ynorpe06ieHueaaKoros, HAPKOTUKOB, KYpEeHHUE) U MHBIX (OpPM Bpena st PU3HUECKOTo U IICUXUUYECKOTO
3I0pOBbs; COOJIOAECHUE TNpaBWJl OE30MaCHOCTH, B TOM YHUCIIE HaBBIKM O€30M1aCHOrO MOBEJICHHS B
IPUPOIHOH cpelie; chopMUPOBAaHHOCTH HaBbIKa pe(IEeKCHH, yIIpaBlieHHEe COOCTBEHHBIM AMOIIMOHAIBHBIM
COCTOSTHUEM.

B cgpepe mpyoosoco 6éocnumanus: akTUBHOE ydacTHe B PEIICHUH MPAKTUYECKHUX 3a/1ad (B pamKax
CeMbM, IIKOJIBI, TIopoja, Kpas) OHOJOrMYECKOW M SKOJOIMYECKOW HaIpaBICHHOCTH, MHTEpeC K
NPaKTUYECKOMY U3yUEHHIO po(deccuil, CBA3aHHBIX ¢ OHOIOTHEH.

B cpepe sxonoeuueckoeo eocnumanus: OpUEHTALMs HA IPUMEHEHNE OMOJIOTMYECKUX 3HAaHUH IpU
peleHnn 3a1a4 B 001aCTH OKPYXKaroIei CpeJibl; 0CO3HAHUEIKOIOTHYECKUX MPOOIIEM U ITYTeH UX peIIeHus;
TOTOBHOCTB K YYaCTHIO B TPAKTUYECKOUEATEIIBHOCTH SKOJIOTMYECKON HAPaBICHHOCTH.

B cgpepe nonumanus yemHocmu HaAy4HO20 NO3HAHUA: OPUEHTALUs HA COBPEMEHHYIO CUCTEMY
HaY4HBIX MPEJICTABICHUNA 00 OCHOBHBIX OMOJOTMYECKUX3aKOHOMEPHOCTSX, B3aMMOCBS35AX 4YEJIOBEKa C
MPUPOAHON U COLMAIBHOU CpPENON;

IIOHUMaHHE POJIM OMOJIOTMYECKO Hayku B (POPMHPOBAHUU HAYYHOI'O MUPOBO33PEHUS; pa3BUTHE
Hay4YHOH JI00O3HATENBHOCTH, HHTEpeca K OHOJOrMYecKol HayKe, HaBBIKOB HCCIIEIOBATEIbCKOM
JESTEIIBHOCTH.

B cipepe aoanmayuu k uzmenarowumcs ycio8uam CoyuansbHou u npupoOHol cpedvl: aleKBaTHAs
OLIEHKA U3MEHSIOIINXCSl YCIOBHM; MPUHATHE PEeIIeHUs (MHIUBUYaIbHOE, B IPYIIE) B U3MEHSIOMINUXCS
YCIIOBUAX HA OCHOBAHMUH aHAJIN3a OMOJIOTHUECKOM HH(OpMAINK; INITAHUPOBAaHUE  JCUCTBHUM B HOBOM
CUTyallUd Ha OCHOBAaHMM 3HaHUI OMOJOrMYECKMX 3aKOHOMEPHOCTEH.

MertanpeaMeTHbIe pe3yJabTaThl:

B cgpepe osnadenus ynueepcanbHuimu yueOHbIMU NO3HABAMENbHLIMU OCUCMBUAMU:

ba3oBble JIOTMYECKUE IEUCTBUS:

® BLIABISITH M XapaKTEPU30BaTh CYIIECTBECHHBIC TPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBJICHUN);
® yCTaHABIMBATh CYIIECTBECHHBIH MPU3HAK KIACCU(UKAIMHA OMOJOTUYECKHMXOOBEKTOB (SBICHHUIA,
MIPOIIECCOB), OCHOBAHUS ISl 0000IIEHUS U CPAaBHEHUSI, KPUTEPUU TTPOBOIUMOTO aHAJIN3A;

® C yu&TOM NpeTIOKECHHON OMOJIOTHYECKOM 3a71auil BBISBIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B
paccMaTpuBaeMbIX (pakTax M HaOMIOAEHUSX; MpeasaraTb KpUTEPUH s BBIABICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUH;

® BBLIABIATH Ae(PULINTHI MHYOPMALIMH, TaHHBIX, HEOOXOAUMBIX JUIsl PELICHUAIOCTaBICHHON 3a/1a4H;

® BLIABIATH IPUYMHHO-CIIECTBEHHBIE CBSA3H NPU U3YYCHUH OMOJIOTHUECKUX SBJICHHUH U MPOLIECCOB;
JIeJIaTh BBIBOJBI C UCIIOIb30BAaHUEM JIEYKTUBHBIX U NHIYKTUBHBIX YMO3aKIOUCHUH, YMO3aKIIFOUEHUH 110
aHaJoruu, (HOPMYIHPOBATH THIIOTE3BI O B3AUMOCBS3SIX;

® CaMOCTOSITENIbHO BBIOMpATH CIOCOO peleHust yueOHOHM Ouonornyeckod 3amadyu (CpaBHUBAThH
HECKOJIPKO BAapHAaHTOB pEIICHMs, BBIOMpaTh Hamboiee MOAXOAANMHA € YYETOM CaMOCTOSATEIBHO



BBIJICIICHHBIX KPUTEPHER).
ba3oBrle nccienoBaTeabCKUue NEHCTBUS:

® JHCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'ICILOBaTeJ'II)CKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

® (GopMyIHpPOBaTh BONPOCH], (UKCUPYIOIIUE pPAa3pblB MEXKIY peaJbHbIM U JKEJIATEIbHBIM
COCTOSIHUEM CUTYalluH, 00BEKTa, U CAMOCTOSTEIbHO YCTaHABINBATh HCKOMOE U JJAHHOE;

® ¢GopmHpOBaTh THUMNOTE3y 00 MCTUHHOCTH COOCTBEHHBIX CYKICHHH, apIyMEHTHPOBATh CBOIO
HO3UINIO, MHEHHE;

® [POBOJUTH IO CaMOCTOSITEIbHO  COCTAaBJICHHOMY IUIaHY HaOJIOJICHHE, HECIO0XKHBIHI
OMOJIOTMYECKUN  DKCIIEPUMEHT, HEOOJBIIIOe HCCICAOBAHUE 10 YCTAHOBJICHHIO OCOOEHHOCTEH
OMoIOrnYecKoro 00beKTa (Iporecca) u3y4eHus,

® TIPUYMHHO-CIICJCTBEHHBIX CBS3€H M 3aBUCUMOCTEN OMOJIOTHYECKUX 00BEKTOB MEXIY COOOM;

® OILIEHUBATh Ha IPUMEHUMOCTH U JOCTOBEPHOCTH HH(POPMAITUIO, TOTYUEHHYIO B X07I€ HAOIIOJCHUS
U DKCIIEPUMEHTA;

® CaMOCTOSITENIbHO (hOpMYIUPOBaTh OOOOIICHWS M BBIBOJALI 1O pPE3yJIbTaTaM MPOBEAEHHOTO
HaOJTI0ICHNUs, SKCIIEPUMEHTA, BJIaJeTh HHCTPYMEHTAMHU OLIEHKH JJOCTOBEPHOCTH MOJYUYECHHBIX BHIBOJIOB U
000011IEeHHI;

® TIPOrHO3MPOBATh BO3MOXKHOE JaJIbHEWIICe pPa3BUTHE OHOJOTHYECKUX TIPOIECCOB M HX
MOCITIEACTBHSI B aHAJIOTHMYHBIX WM CXOJIHBIX CHUTYallUsX, a TaKXKe BBIIBUTaTh MPEINONOXKEHUS 00 X
Pa3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pab6ota ¢ nadopMaImeii:

® [IPUMEHSTH Pa3JIMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIIPOCHI IIPU NTOKCKE U 0TOOpEe OMOIOrHUeCKOn
UH(OPMALIUY WK TaHHBIX U3 UCTOYHUKOB C Y4ETOM MPEUIOKEHHON YueOHOH OMOJIOTHYeCKOoi 3a1aun;

® BpIOUpaTh, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH OHUOIOTHYECKYIO
H(pOpPMAaLIKIO Pa3IMYHBIX BUAOB U (GOPM MPEICTABICHUS;

® HaXOJUTh CXOJHBIE aPTyMEHTHI (MOATBEPKIAAIOIINE WIIM ONMPOBEPTaIOIIUe OJIHY UTY Ke UACHO,
BEPCHIO) B Pa3IMUHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

® CaMOCTOSITENIbHO  BBHIOMpaTh ONTHMaJbHYIO (opMy mpeacraBieHus HHGOpMALMH |
WUTIOCTPUPOBATh peIIacMble 3aJaddl HECIOKHBIMH CXEMaMH, JuarpaMMaMH, HHOM rpadukod M uX
KOMOWHALIMSIMU,

® OIICHUBATh HAJIEKHOCTH OMOJIOTHYECKO MH(POPMALIMH IO KPUTEPHSIM, MPEJIOKEHHBIM yUUTEIEM
WK COPMYIHPOBAHHBIM CAMOCTOSITENBHO;

® 3aTIOMHHATh M CUCTEMAaTU3UPOBATh OMOJIOTUIECKYIO HH(OPMAIIHIO.

B cgpepe osnaoenus ynugepcanbHoiMu yYeOHbIMU KOMMYHUKAMUSHLIMU OeUCmEUAMU

O61eHue:

® BOCIPUHUMATH U (POPMYIUPOBATH CYKICHHS, BEIPAXKATh IMOIIUH B IPOLIECCEBBITOTHEHUS
MPaKTUYECKHUX U J1ab0paTOPHBIX padoT;

® BhIpakaTh ce0s (CBOIO TOUKY 3PEHHUS) B YCTHBIX M MTUCHbMEHHBIX TEKCTaX;
® pacrno3HaBaTh HeBepOalbHbIE CpelcTBa OOIIEHUS, MOHMMAaTh 3HAYEHUE COLMAIBHBIX 3HAKOB,

3HaTh W paclo3HaBaTh MPEANOCHUIKM KOH(MDIMKTHBIX CHUTyallud M CMAT4aTh KOH(IUKTHL, BECTH
IIEPETOBOPHI;

® [IOHMMaTh HAMEPEHUs IPYTUX, MPOSBIATH YBAKUTEIBHOE OTHOIIEHHWE K COOECEIHUKY U B
KOPPEKTHOM opme popMyTupoBaTh CBOM BO3PAKECHUS;

® B X0/JI€ AUAJIOora /MU AUCKYCCHH 33/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKIaeMOONOIOrHIeCKOM
TEeMbl M BBICKA3bIBaTh WJEH, HAICJICHHbIE HA pPEHICHWE OMOJIOTMYECKOH 3a/aul W TOIJepXKaHue
0J1arokenaTeIbHOCTH OOIICHHMS

® COIOCTABIIATh CBOU CYXACHUS C CYXICHHAMH APYTMX YYaCTHHKOB JHajora, oOHApYXHWBaTbh
pa3IMyms U CXOJCTBO MO3HILINH;

® TIyOJUYHO TPEACTABISITh PE3YNbTAThl BHITOJHEHHOTO OMOJIOTHYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);



® CaMOCTOSITEIIbHO BEIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAIIMH HOCOOCHHOCTEH
ayIUTOPUU U B COOTBETCTBUM C HUM COCTABJISTh YCTHBIE M MUCHbMEHHBIE TEKCTHI C HCIOJb30BaHUEM
WJUTFOCTPATHBHBIX MaTEPHAIIOB.

CoBMecTHas AeITEILHOCTD (COTPYAHHUYECTBO):

® [OHMMaTh W HCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIbHOW pabOTHI TNpH
pelIeHNH KOHKPETHOH OMoJIorndyeckoil mpoOieMbl, OOOCHOBBIBATH HEOOXOJUMOCTh NPUMEHEHUS
TPYIIIOBBIX (JOPM B3aUMOJACHCTBUS MPU PEIICHUN ITOCTABICHHON y4eOHOM 3a1a4u;

® NpUHUMAaTh ILCJIb COBMECTHOM ACATCIIbBHOCTH, KOJUJICKTUBHO CTpPOUTH I[eﬁCTBHH no eé
JOCTHKCHHUIO: pacHpeNelisiTh POJIH, JOTOBAapUBATHCS, OOCYXKIATh INPOIECC U PE3yNbTaT COBMECTHOI
paboTsr;

® yMCTh O606H_IaTI) MHCHUS HECKOJBKHX .]'IIOI[CI\/'I, IMPOABJIATE TOTOBHOCTH PYKOBOAUWTDL, BBIIIOJTHATH
MOpy4dYCHHA, TOAYUHATHCA

® [UIAaHWPOBATh OPraHW3aIMI0 COBMECTHOH palOTHI, OMNpPENeNATh CBOI poib (C  yu€ToM
IPEIIOYTEHUN U BO3MOYKHOCTEH BCEX YYAaCTHUKOB B3aUMOJICHCTBUSA), PaCIpEneisaTh 3aladl MEXIy
YJIeHAaMH KOMAaHbl, y4acTBOBAaTh B TPYMNMOBBIX (opmax padboThl (0OCyXkacHUS, OOMEH MHEHHUSMU,
MO3I'0BBIC IITYPMBI U I/IHBIC);

® BBINOJHIATH CBOIO YaCTh pa6OTBI, AOCTUTaTh KAYECTBCHHOI'O pE3yJjibTaTa 110 CBOCMYHAITPABJICHUIO
" KOOPpAUHUPOBATH CBOU JIEeNCTBHS C APYIrUMHA WICHAMH KOMAHbI;

® OIICHMBATh KayeCTBO CBOETr0 BKJaJa B OOLIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYyIIMPOBAHHBIM yYACTHHUKAMHU B3aWMOJCHUCTBUS, CPAaBHUBATH PE3yJbTaThl C MCXOTHOW 3amadel u
BKJIaJ] KaXKJIOTO 4IEHAa KOMaHIbl BJOCTH)KEHHE PE3yJIbTAaTOB, pa3lieisaTh chepy OTBETCTBEHHOCTH U
MPOSIBIIATH TOTOBHOCTH K MPEIOCTABICHUIO OTYETA NIEPEL TPYIIION;

® OBJIAJICTh CUCTEMOW YHHBEPCAJIbHBIX KOMMYHUKATHBHBIX ACHCTBHM, KOTOpas oOecrednBaeT
c(hOPMHUPOBAHHOCTH COITUATHHBIX HABBIKOB U AMOIIMOHALHOTO HHTEJIEKTA IIKOJILHUKOB.

B cghepe 0811a0eHUs. VHUBEPCAIbHLIMU VUeOHbIMU
DpeyIAMUGHbIMU oeucmeusamu:
Camoopranuszanus:

® BLISBIATH MPOOJEMBI JUISI PEHICHUS B JKU3HCHHBIX M Y4YCOHBIX CHUTYAIUSIX, HCIOJIb3YS
OMOJIOTHYeCKHEe 3HAHUS,

® OpHUEHTUPOBAThCA B PA3NIMYHBIX MOAXOJAX HPUHATHS PEUIEHUH (MHAMBUIYAIbHOE, IPUHATHE
peLIeH)s B IpyMIe, IPUHATHE PELLIEHUN TPYIIION);

® CaMOCTOSITEIBHO COCTAaBJISATh aJTOPUTM DPEIICHHs 3ajaud (MJIW €ro 4acTh), BRIOMpaTh CIocod
pemieHust y4eOHOW OHMOJOrMYecKOoW 3agaud € y4ETOM HUMEIOIIUXCS PEecypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATH TpeJIaracMble BAPHAHTHI PEIICHHIA;

® COCTaBIIATh TIUIAH JeHCTBMU (IIaH peanu3allii HAaMEUEHHOTO alropuTMa peIlieHus),
KOPPEKTHPOBATh IMPEJUIOKEHHBIA alrOPUTM C YYETOM IOTYYEHHUS HOBBIX OMOJOIMUYECKMX 3HaHUH 00
U3y4aeMOM OMOJIOTHYECKOM OOBEKTE;

® JenaTh BRIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
CaMOKOHTpOIIb (pediekcus):

® BIAJETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PEDIICKCHH,
® 1aBaTh aJICKBATHYIO OLICHKY CUTYaIlMU U TIpeasiaraTh miaH e€ N3MEHEHUS;

® YUYUTHIBATh KOHTEKCT M MPEABHICTH TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHUH
y4eOHOI1 OMOJIOrHUECKO 3a7auu, aAanTHPOBATh PEIICHNE K MEHSIIOIIMMCS 00CTOSTEILCTBAM;

® OOBSACHATH MPUUMHBI JOCTHXKEHUS (HEJOCTHKEHHSI) pe3yIbTaTOB AESATEIbHOCTH, 1aBaTh OLEHKY
nproOpeTEHHOMY OMBITY, YMETh HAaXOAUTh TTO3UTUBHOE BIPOU3OLIECAIICH CUTYaIUH;

® BHOCUTb KOPPEKTHUBBI B JAEATENBHOCTb Ha OCHOBE HOBBIX OOCTOATENBCTB, M3MEHMBIIUXCS
CUTYallUii, YCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYTHOCTEH;

® OICHMBATH COOTBETCTBHUE pe3yiibTaTa LICIU U YCJ'IOBI/ISIM.BMOHI/IOHaHBHHﬁ HWHTCIJICKT.

[ paSJ'II/I‘IaTB, Ha3bIBATh H praB.HHTB COGCTBCHHBIMI/I SMOLIUSIMHU U OMOLUSIMHAU
JPYTHUX;
® BLIIBJIATH U aHaJII/I3I/IpOBaTB HpI/I‘-II/IHBI BMOHHﬁ;



CTaBHUTH ce0s1 HA MECTO JAPYTroro 4ejJoBeKa, IOHUMATh MOTUBBI 1 HAMEPEHUSPYTOTO0;
PeryaupoBaTh Croco0 BBIPAKEHUS IMOLHUI.

[Ipunsatue ceds u npyrux;

OCO3HAaHHO OTHOCHUTBHCS K IPYTOMY YeJIOBEKY, €r0 MHEHUIO;

MIPHU3HABATH CBOE MTPAaBO Ha OIMMOKY M TaKOE e MPaBO IPYToro;

OTKPBITOCTh ce0€ U IPYTHUM;

OCO3HaBaTh HEBO3MOKHOCTbh KOHTPOJIMPOBATH BCE BOKPYT;

® OBJIA/IETh CUCTEMOM YHUBEPCAIBHBIX YUEOHBIX PETYISATHBHBIX JIEHCTBUH, KOTOpasoOecreynBaeT
(GbopMUPOBAaHNUE CMBICIOBBIX YCTAHOBOK JHYHOCTH (BHYTPEHHSS MO3UILUS JIUYHOCTH), M KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIpaBiIeHHs cO00, CAMOAMCLIUIUINHBI, YCTOHYHUBOTO TOBEICHU).

IIpeaMeTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbIB mo3HaBaTeIbHOM (MHTEIUICKTyalIbHON) cdepe:

— NpPUOOPETEHHE OMBITA HCIIONBb30BAHUS METOIOB OMOJOTHUECKOW HAYKH C LENbI0O H3YyYCHHS
OHMOJIOTUYECKHX OOBEKTOB, SIBJICHUH M TPOIIECCOB: HAOIIOJICHHE, OMKCAHKE, MPOBEACHUE HECIOXKHBIX
6I/IOJ'IOFI/I‘-IGCKI/IX OIIBITOB U 3KCIICPUMCHTOB, B TOM YUCJIC C UCIOJb30BAHUCM aHAJIOTOBBIX U I_II/I(prBBIX
OMOJIOTMYECKUX TPHUOOPOB M HHCTPYMEHTOB;

— (opMHpOBaHUE YMEHHUS HHTETPUPOBATh OMOJOTMYECKHE 3HAHMS CO 3HAHUAMU U3 JPYTUX
y4eOHBIX TpeIMeTOB ((U3UKU, XUMUH, Teorpaduu, ICTOPUH, OOIIIECTBO3HAHUS | T. 11.);

— ¢dopMUpOBaHHE YMEHUH pemaTh ydeOHbIE 3a/Jauyd OMOJOTUYECKOTO COJCPIKAHUS, BBISBISTH
MIPUYMHHO-CIIEICTBEHHBIE CBA3U, TPOBOJAUTH KAUECTBEHHBIEC U KOJMUYECTBEHHBIE PACUETHI, 1€J1aTh BHIBOIbI
Ha OCHOBAaHMHU IIOJIYYEHHBIX PE3YIIbTATOB;

— (opMHpoBaHUE YMEHHS IJIAHUPOBATh Y4eOHOE HCCIIeI0OBAHUE WIIM TIPOSKTHYIO paboTy C y4ETOM
IIOCTABJICHHON 1eH: (OPMYIHPOBATh MPOOIEMy, TUIIOTE3Y U CTaBUTh3aJaull NCCIICIOBAHUS, BEIOMPATh
a/IeKBAaTHO MMOCTABJICHHOM LM METOMBI, EJIaTh BBIBOJBI IO Pe3yIbTaTaM MCCIEIOBAHUS I TPOESKTHOM
NeATENbHOCTH;

— (¢opmHpoBaHUE HHTEpeca K YTIyOJIeHUI0 OMOJI0rHYeCKIX 3HAaHUH(TIpeAnpoduIbHAs TOATOTOBKA
u npodeccuoHanbHas OPHUEHTANMS) W BBHIOOPY OMOJIOTMH KaK TPO(HIBHOTO TpeaMeTa Ha CTYINEHH
CPEIHETOo MOJHOTO 00pa3oBaHus I OyaymeHnpodecCHOHATBHOM AeITeTbHOCTH, B 001acTh OUOJIOTHH,
MEIUIIUHBI, SKOJIOTUHU,IICUXOJIOTHH, BETEPHHAPHH, CEITLCKOTO X03sHCTBA;

— BJIAZICHHE HaBbIKaMH paboThl ¢ uWHpOpMalUMel eCTeCTBEHHO-HAYYHOTO  COAEp)KaHus,
MIPEICTABICHHOW B pa3Hou (opme (B BUIE TEKCTa, TAOJMYHBIX JAHHBIX, CXEM, TpadUKOB, AHATrPaMM,
MoJIeJIeH, N300paKeHMH ), KPUTHYECKOTO aHaIn3a MH(POPMAIINH U OLIEHKH €€ JIOCTOBEPHOCTH;

— yMEHHE HMHTETPUpOBaTh OMOJOTMYECKHE 3HAHMS CO 3HAHUSMH JPYTHX YYEOHBIX HpPEIMETOB;
UHTEpeC K yriIyOJeHHI0 OMOIOTHYECKUX 3HAHWWA U BBHIOOPY OMOJIOTMH KaK MPOQUIBHOTO MpeaMeTa Ha
YPOBHE CpeaHero o0imero oOpazoBaHus s Oyaymed mpodeccMOHaIbHON NEATeTbHOCTH B 00JacTh
OMOJIOTHH, MEIUIUHBI, KOJOTHH, BETEPUHAPUHU, CEIIbCKOTO XO3AWCTBa, MHUIIEBOW MPOMBIIUIEHHOCTH,
IICUXOJIOTUH, WCKYCCTBA, CHOPTA - MMETh YETKHE IMPEJCTABICHHS O MAaTEPHAINCTHYECKOH CYITHOCTH
T€HOMOB >KHMBBIX OPTaHU3MOB U PETYIALHUIO UX PaOOTHI;

— 3HaHUE OCHOBHBIX (DAaKTOPOB OKPYXAlOIIeH cpeibl, BIMSIOMIMX HA pPa3BUTHE U CYILIECTBOBAHUE
KHUBBIX OPTaHU3MOB, JaNTaIMHi K (PaKTOpaM OKpY>KaloIIel Cpebl;

— 3HaHWE OCHOBHBIX TOJXOJI0B OMOTEXHOJOTHH, HCIIOJIB30BAHMS €€ JOCTHKCHHI B COBPEMECHHOMN
KHU3HHU YCJIIOBCKA, OCOGGHHOCTI/I HCIIOJIB30BAHUA XHUBBIX OpFaHI/I3MOB JJIS HpOI/ISBO,Z[CTBeHHBIX Hy)KI[
YEJIOBEKa;

— 3HAaHME OCHOBHBIX IIOAXOJOB CEJCKIMM U OHMOTEXHOJOTMHM KYJIbTYPHBIX PpAacTCHUH,
XapaKTepHu30BaTh FeHETHYECKN MOIU(DUIINPOBAHHbBIE pACTEHHS, OTIEPUPOBATH MOHATHIMH, THOPHUIM3ALH,
OoTHalieHHass THOpHAu3alMsi, HWCKYCCTBEHHBI OTOOp, TeTepo3uc, TpaHCcPOpMalusi, MyTareHes,
TeHETHYECKOE PEAAKTHPOBAHUE;

— TOHUMAaHHE MOJIEKYJIIPHBIX MEXaHU3MOB peaH3alliy HaclIeICTBEHHONH MH(OpMAIMK U yMEHHUE

CBOOOZHO ONEpUpPOBATh OCHOBHBIMU TMOHSATHSMH MOJEKYJISAPHOM OUOJIOTMM U €€ COBPEMEHHBIX
HaIpaBJIE€HUN — reHOMUKH, METareHOMUKH, IPOTEOMUKHU;

— 3HaAHHWE OCHOBHBIX 3200JI€BaHUI YEIIOBEKA, MEXaHW3MOB MX Pa3BUTHS, CITOCO0AX UX TUATHOCTHUKU
U JICUCHMUS,



— ¢dopMUpOBaHHE YMEHUS UCII0JIb30BATh MOHATUITHBIN anmapaT U CHMBOJIMYECKUN S3bIK TEHETHKH,
IpaMOTHOE PUMEHEHNE HayYHBIX TEPMUHOB, MIOHATHIA, TEOPUH, 3aKOHOB JJIs1 00BsCHEHHS HAOII01aeMbIX
OMOJOTHYECKNX OOBEKTOB, SIBICHUI M MPOLECCOB, MO3BOJSIONIUX 3aJ0XKHUTh (YHIAMEHT Hay4HOTO
MHUPOBO33PEHHUS.

B 1ieHHOCTHO-OpHEHTAaMOHHOH cdepe:

— 3HaHUE, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJIOTUN MOJIEKYJIIPHON OMOJIOTHH TO3BOJISIET
YCIIEIIHO peIIaTh Takue 37000HEBHbIE NMPOOJIEMBI, KaK OXpaHa OKPYXKalollel Ccpenibl, COXpaHEHUEe
3I0POBBS YEJIOBEKA, KOHTPOJIb U BOCCTAHOBJICHUEIKOCUCTEM.

COJIEP)KAHUE KYPCA BHEYPOUYHOM JEATEJbHOCTH

1. ®@usuonozuueckas xumus. (10 uacog)

Beenenue. buorennsie anementsl: opranorensl: O, C, N, H. AxtuBHble (OpMBI KHCIOPOJA, UX
NIOJIy4CHUE, HEUTpaIU3aLusl.

MakposieMeHThI: MPOLEHT COAECpKaHUs B OpraHU3MeE, BHINOJHsAEMas (QYHKLMS, COJAEp)KaHUE B
npoaykTax nutanus. Ca2+ - CBA3BIBAIOIINE OCITKH, JETIOHUPOBAHUEKATIBIS, PETYIISIHS YPOBHS KaIbIUsI
B OpraHu3Me: TOPMOHBI ITOYEeK. Mg — cTpoeHue XJI0poduilia, €ro akTUBAIUS COJTHEUHON YHEPTHEH.

MukpodJeMeHThl: B KAaKUX MOJIEKYJIaX COJEpIKarcs, BBIMONHsAeMas (YHKIUS, COJECpKaHUE B
npoaykrax nutanus. IlociencTBus mepeno3supoOBKM MHMKpOdJeMEHTaMu. Fe — ycBaWBaeMmble THIIBI
COCIMHEHUH jkelyie3a. [ 'eMonpoTenHsbl, TeMOLMAHUH, HUTOXPOMbI. Cu — yCBOEHHE U TPAHCHOPT ME[U.
benku, conepxarmue menp. [latomornueckue cuaapoMbl MeHke u BuibcoHa, CBS3aHHBIE C META00JIU3MOM
MEJIu.

Tokcuunsie 35memeHThl [leproanueckoi CUCTEMBI Il opraHu3Ma. BiusiHue HemocTaTka Makpo U
MHUKPO3JIEMEHTOB Ha KUBbIE OPTraHU3MBI.

UccnenoBarensckas pabora «KonnyecTBeHHas OLIGHKA COJEPKAHUS MHUKPODJIEMEHTOB HIIU
BUTAMHHOB B IMUIIIEBBIX MPOIYKTAX»

Kupsl. 3a0oneBanus 4enoBeKa, CBA3aHHbIE C HAPYIICHUSAMHU KUPOBOTO OOMEHa.

JucnunuaeMun.

VYrneonpl. 3a00eBaHUs YEIOBEKA, CBA3aHHBIC C HAPYIMICHUSIMH YTriIeBoJgHOrooOMeHa. CaxapHbIid
nraber.

benku. Ctpoenue. 3a0oaeBaHus YEIOBEKa, CBA3aHHBIC C HAPYIICHUSIMH OeTTKoBOroooMeHa. @yHKITUN
o0enxoB. @DepmeHtbl. Mexanuzm aedctBus. Kimaccel (epmentaTuBHBIX peakimii. KodepMmeHTBHI.
[IpakTnueckoe 3aHsTHE «KauecTBEHHbIE pEaKIMM HA OpraHu4YecKrue MoeKyb». [IpakTnueckoe 3ansatue
«denarypanus 6enkoBy» [IpakTrueckoe 3ausaTHE «M3ydeHne aKTUBHOCTH aMHJIA3bI».

BurtamuHsl )xupopacTBopuMbie, BoiopacTBOpuMbIe. [IpeBpaiiienne BUTAMUHOB B aKTUBHBIE (DOPMBI
Ko(epMEHTOB. ABUTAMHHO3HI.

OcHOBHBIE THUIIBI METa0OMWYECKUX peaknuid. buosneprermdeckue mnporecchl. ['mukomm3. [{ukin
Kpebca. llenmp mnepenoca 31meKTpoHOB. OKHCIEHHE MKHUPHBIX KUCIOT. Karabamm3m aMHUHOKHCIIOT.
['moxoneorene3. CuHTE3 yrieBOJ0B, 0ETKOB, KUPOB. Merabonutuueckue 3adoneBanus. [IpakTudeckoe
3aHATHE «PelieHne 3a1a4 Ha SHEPreTUYECKUI 0OMEH.

Krnerka. Tlonstue memOpansl. @yHkiuu MemMOpaH. Bunbl TpaHcmopTa B KJIETKY.

MemOpaHHble oOpraHoupl. 3a0ojieBaHHUsS CBSA3aHHBIE C HapylIEHHEM padOThl MeMOpPaHHBIX
opraHesul, OOJE€3HUM HAKOIJICHHUS. THIBI KOHTAKTOB MEXIY KJIETKaMH. 3Ha4eHHE MEXKIETOYHON
KOMMYHHKAITUH JIJIS 370pOBbs opranusma. [Ipaktudeckoeszansrue «/{uanus (kierodka Tpayoe)y.

Snpo. VYpoBHM  ymakOBKM  XpOMaTHHA. XPOMOCOMHBIE  TE€PPUTOPHH.

HemeMOpaHHBIE OpraHOU/IBL.

2. Monexynapuas 6uonozus. (10 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJIIPHON OMOJIOTHH.

HyxnennoBbie kucinotel. OCHOBHBIE MPUHIUMBI cTpoeHus. [IpakTudeckast pabora

«Boinenenue JIHK u3 6ananay. [Ipaktuueckas padora «Monens JIHK-opuramm». [Ipaktuaeckas
pabora «Omnpenenenue kaudectBa mnpernaparoB /JJHK ¢ momomkto ciekrpodoromeTpuny» (Mpu HATAIHH
000opyIOBaHNs).

MatpuuHble CHHTE3bl. Peruimkanuss — OCHOBa KIIETOYHOTO JAelieHus. [IpHHIMIBI peruuKanuu.
[IpakTuueckas padota «PemmkaruBHas MamuHa (Urpa-aeMoHcTpanus)». [Ipaktuueckas padora «I1LP
(Moxens amruinuKaIus Ha Oymare)y.

Mytanuu. Uto BeI3biBaeT u3MeHeHus B crpoennu JIHK. Ilpunmuner penapamuu. TpaHckpumus.



[IpakTrueckas padota «Cuiaa mpoMoTOpay.

I'enernueckuii kon. [IpakTrueckas pabora «Pemienue 3a1ay Ha TeHeTHUECKUH Ko1» TpaHCHsAIus.
[IpakTrueckas padora «DoNIUHT OSITKOBY.

Opranuzanus resoMa BupycoB IIpoTMBOBHpYCHBIE CPEACTBA, MEXAaHU3MbI UX JEHCTBHUSL.

Opranuzanus reHomMa OakTepuit AHTHOAKTEpHAIbHBIC Mpernaparsbl.
HccnenoBatensckas pabora «PacnpocTpaneHre aHTUOMOTUKOPE3UCTEHTHBIX OakTepuit»Opranu3aus
reHoma dykapuoT ['eHomMHOe pemakTtupoBanue. I[IpakTudeckas pabora «PaboTa B COBpEeMEHHBIX
reHeTuueckux Oazax nmaHHbIX. [IpoBenenue In silico ananmza mocnenoBaTeNbHOCTE TEHOBY.

3. ®apmakonozus (14 uacos)

[Tonsitue o nexkapctBax. [IpuHIMIIBI TOAX0AA K IOMCKY HOBBIX JIEKaPCTBEHHBIX cpencTB. CKpUHUHT
u ero MeToJbl. MccnenoBarenbekast pabota « OKCIIEPUMEHTSI 110 OMPEeICHII0 TOKCHYHOCTH BEILECTB Ha
apTEMUIUSIX).

ITytu BBemenus JIC. dapmakokMHETHKa JIEKapCTBEHHBIX BellecTB. BcackiBanue (abcopOrms)
nexapcTB. OCHOBHbIE MEXAaHHU3Mbl BcachblBaHUS. TpaHCHOPT JeKapCTBEHHBIX BemlecTB. ['eHbl u Oenku
nepBoii (hazel 6norpanchopmanuu. [1yTu BeIBeJeHHS JTEKapCTBU3 OpraHu3Ma. DKCKPEeHs U SJIMMUHALIHSL.
I'east m Oenku BTOpoi (a3el OuoTpanchopmanuu. DapmakoanHamuka. [71aBHOe W MOOOYHOE,
pe30pOTUBHOE U MECTHOE, NPSIMOE, HENPSIMOe U pedIeKTOpHOE JeiicTBHE.

Buaesl B3ammogelicTBug JiekapcTB. CHUHEpPru3M W aHTAaroHW3M IIPU  COBMECTHOM JICMCTBHM
JIEKapPCTBEHHBIX BEILLECTB, UX PA3HOBUIHOCTH.

TparncmeMOpaHHbId CUTHAIMHT. THIBI KJIETOYHBIX pElenTopoB. MeMOpaHHbIC: HOHHBIE KaHAJbI,
KaTaJIMTHYECKUE U conpshkeHHble ¢ (G-Oenkamu; BHYTPUKIICTOYHBIC: [IUTOIUIA3MATUYECKUE U SAEPHBIE.
MexaHu3Mbl JIMTaHI-PEIENTOPHOTO B3auMoieicTBUsI. CeeKTUBHOCTh (M30MPATEIbHOCTE) JIEUCTBHS,
CBSI3b «XMMHYECKAs CTPYKTypa — (apMaKoJIOTHUYECKasi aKTUBHOCTH BELIECTBY.

®apMaKoJIOrHYeCcKO MOAYJALIMU CUHANTUYECKOW XOJMHEPruYecKol mepemadun. MoJeKyIsIpHbII
MEXaHU3M JICHCTBHUS U (hapMaKOJIOTHYECKUE CBOWCTBA M- XOJIMHOOJIOKATOPOB, FaHIIIHOOIOKATOPOB U
KypapenogoOHbIX cpenctB. Papmakojoruyeckas peryislus aKTUBHOCTH aJpEHEPrUuYecKoro CHUHarca.
AJPEHOMUMETHKH, aAPEHOOIOKATOPbI, CHMIATONUTUKU. [IpakTHueckas padora

«BnusHue aapeHanuHa Ha cepJIeYHbIC COKpAIICHHS (IIPOTrPaMMHOE 00ECIICUeHUE)».

MonexymnsipHas (papMakoJIOrHsi aHTHAJUIEPTHUYECKUX CPEACTB. [ MCTaMUHOBBIE PELENTOPbI: THUIIH,
MoJieKyJsipHasi opranuzanus. CraOunmuzaTopsl MeMOpaH TYYHBIX KIIE€TOK: MOJIEKYJISPHBIA MeXaHU3M
NecTBUSL, OCOOCHHOCTH KJIMHUYECKOTO MPUMEHEHHUS, TOUKH MPUIOKEHUS ACUCTBUS HHTHOUTOPOB
JUTMHUIHBIX MEAUATOPOB.

MexaHu3m JAEUCTBUS U NPUMEHEHHME IPENapaToB, CTUMYJHPYIOIUX IPOLECCH] UMMYHHTETA.
dapMakooruueckasl XapakTeprucTUKa HHTEPICHKUHOB: MOTy4YeHHE, MEXaHU3M JEeMCTBUS, TPUMEHEHHUE.
OcHoBBI 1aTO()U3MOIOTUU OCTPO(A30BOr0 OTBETA, MEAMAIUS BOCHATCHUS. MOJEKYISPHBIM MEXaHU3M
MPOTHUBOBOCTIATIUTENILHOTO IEHCTBUATIIFOKOKOPTUKOCTEPOUI0B, HECTEPOHUIHBIX TPOTUBOBOCHATUTEIbHBIX
cpencts. [Ipaktuyeckas pabota «[ ucTonornyeckue npenapaTbl UMMYHHON CHCTEMBD».

[lonsTne 0 Hapko3e U HAPKO3HBIX Mpenaparax. KIeToyHbli W  HEpPBHBIM  HAPKO3.
@®apMaKoJI0ruueckas XapaKTEepUCTUKA OTIEIbHBIX TIPYNI HApPKO3HBIX cpenacTs. [locienoBaTenbHOCTh
JEHCTBUSI Ha IIEHTpaJIbHYIO cucTemy. IIpakTuueckas pabora

«l'ucronoruyeckue npenaparsl HEPBHOU CUCTEMBI.

®dusnonornueckuii coH; ¢asbl cHa. Bunbl Hapymienuii cHa [loHsATHE O MEIMKaMEHTO3HOM CHE U
CHOTBOPHBIX Ipenaparax (TMIMHOTHKAX ).

MonekynspHbele acnekTsl Houuuenuuud. OnuaTHble pPelenTopbl, WX THUIIBIL.

OHkedaarHbI U SHIOPPHUHBI - S3HJOTCHHbIE JIUTaH (bl ONUATHBIX PELEHTOPOB.

AHTUINICUXOTHYECKOE JeWCTBHE, BIMSHME Ha (QYHKIHUIO OKCTPAlUPaAMHUIHON CHUCTEMBI,
HYMOIMOHANBHYIO c(epy, pPBOTHBIA IEHTP, AapTepUAIbHOE MJaBICHHE, LEHTP TEPMOPETYIISALUH.
MonekynsapHble MEXaHU3MbI ACUCTBUSI HEUPOJENTHUKOB, BIMSHHE HAa O(PaMHUHOBBIE, CEPOTOHHHOBBIE,
aJIpeHO- M THUCTAaMUHOBBIC PEIENTOpPhl, WX JEHCTBHE Ha KJIETOYHbIE MEMOpaHbl, Ha JECMOHHPOBAHUE
TKaHEBBIX MOHOAMMHOB. [loTeHIuan- 3aBUCHMbIE HATPUEBbIE KaHAIBI KaK MUIICHU JEHCTBUS MECTHBIX
aHecTeTHKoB. Croco0bl MHTMOMPOBAHUS TOTCHLUUAI-3aBUCUMBIX HATPHEBBIX KaHAJIOB MECTHBIMH
anecretukamu.lIpaktuyeckas pabora «Kapra skcrpeccun 1opaMHUHOBBIX U CEPOTOHUHOBBIX PELIETITOPOB
B Mo3re Mbliiei». MccnenoBarensckas padora «IloBeeHueckue TecTbl Ha pplOKax Danio  rario.

CaeTii0-TEMHASI Kamepay. UccnenoBarenbckass paborta «lloBemeHueckwe TecThl Ha
priokax Danio rario. OtkpeiToe noney. MccnenoBarenbckas padora «I[loBegeHdeckre TecThl Ha phIOKax



Danio rario. CraifiHO€e IIOBEACHUEY.

TEMATHUYECKOE IINTAHUPOBAHUE
Mopnyab «MoJsekyasipHbie OCHOBBI (puznosioruu u papmakoaorum» 9 kaace (34 yaca)

Tembl OcHoOBHOe coep:kaHHe JefAITeIbHOCTD
[IKOJILHUKOB

Tema 1. @uznoormyeckast BBG[[CHI/IC. buorennsre SJICMCHTBI:OPIraHOTCHBbI: O, HCCHCHOB&TCHLCKaﬂpa6OTa

XUMUS C, N, H. AktuBHBIC (OPMBI KUCTIOPOIA, UX «KonmuiecTBeHHasT OTICHKA
(10 v) MOJIy4eHUE, HEUTpaInu3aLusl. COZlepKaHusT MUKPOAJIEMEHTOB WIIN
IMakpoaJIEeMEeHTHI: TIPOIICHT CO/ICPKaHM B BUTAMHHOB B ITUIIEBBIXIIPOTYKTaX.

OpraHu3Me, BBINOTHIeMas QyHKIHS, coaepkanne B [[[pakTHIecKkoe 3aHATHE
mpoaykTax nutanus.Ca2+ - cBsa3piBatoniue Oenky, |[«KadecTBeHHbIEpEaKINK Ha

IMETTOHUPOBAHKE KAJIBITUS, PETYJIISAIUS YPOBHS OpraHUIeCKHe MOJICKYJIIBI».
KaJbIUsl B OpraHU3Me: TOPMOHBI Touek. Mg — [IpakTudeckoe 3aHsATUE
CTPOCHHUE XJIOPO(IILIA, €TO AKTUBAIIMS COTHEYHON [«ICHATYpAIHsl OCITKOBY
PHEpruei. [IpakTHueckoe 3aHsATHE

IMUKpPOAJIEMEHTHI: B KAKHX MOJICKYJIaX coniepxarcs, [«3ydeHrne akTHBHOCTHAMHUIIA3EI.
BBIMOJTHsIEMast (DYHKIIHS, COACPKAHUE B IpoAykTaxX [[[pakTudeckoe 3aHsATHE

muTanus. [locecTBUS Iepe103UPOBKU «Inamm3 (kneroukaTpayoe)y.
MUKpOd3JieMeHTaMu. Fe — ycBauBaeMbIe THIIBI
COeIMHEHUH Kee3a. [ eMOonpoTenHbl, FTeMOIUaHNH,
UTOXpoMbl. Cu — YCBOCHHE U TPAHCTIOPT MEJTH.
benku, conepxamue meap. [laTonoruueckue
cuHipoMbl MeHnke U BunbcoHna, CBA3aHHBIE C
MeTa00IM3MOM MEIH.

Toxcuunble aneMeHTHl [leproanyeckoil cucteMsl
Uit opranu3ma. BiusiHue HemocTaTkaMakpo u
MHUKPOAJICMCHTOB HA KUBBIC OPTaHU3MBI.

DKupel. 3a00neBaHus YeI0BEKa,CBI3aHHBIC C
HAPYIICHUSIMHU )KAPOBOTO 0OMEHa.

JrcmumuaeMun.

'YrieBoapl. 3a001€BaHUS YETOBEKA,CBsI3aHHBIE C
HapYIICHUSIMH YTIIEBOTHOTO oOMeHa. CaxapHbIid
Imraoer.

benku. Ctpoenne. 3a0oneBaHus YeIOBEKa,
CBSI3aHHBIE C HAPYIICHUSIMHU OEITKOBOTO OOMEHa.
Dynukiun 6emKoB. OEpMEHTHI.

Mexanu3sm neiictBus. KiacceiepMeHTaTHBHBIX
[peaKuuit.

KodepmeHTEI.

IBuTaMUHBI )KUPOPACTBOPUMEIC, BOJIOPACTBOPUMBIC.
[IpeBpaieHue




BUTAMHHOB B aKTUBHBIC (JOPMBI KO)EPMEHTOB.
IABUTaMHHO3BI. OCHOBHBIE TUITBI META0OTHYCCKIX
peakiii. buosHepreTuyeckue MpoIeccol.
Cmakonm3. Hukn Kpe6cea. Iens meperoca
peKTpoHOB. OKUCIIEHUE KUPHBIX KHCIIOT.
IKatabomm3M aMIHOKHCIIOT. | TIOKOHEOTeHe3.
CHHTE3 YTIIeBOIOB, OEITKOB, )KHPOB.
Metabonutrueckue 3adoneBanus. [IpakTuueckoe
BaHATHE: «peLIeHUE 3a/1a4 Ha SHEPreTHUECKUI
oomen» Kirerka. ITonsitne MemOpansl. yHKIMN
MeMOpaH. Buibl TpaHCTIOPTa B KIICTKY.
IMemOpaHHBIE OpTaHOUIBI. 3a00JICBAaHUS CBSI3aHHBIC
C HapyIICHUEM pabOThl MEMOPaHHBIXOPTAHEIL,
00JIe3HN HAKOIUICHUSI.

THUITBI KOHTAKTOB MEXKIY KIeTKaMu.3HauCHHe
MEKKIETOYHOW KOMMYHUKAIIIH JJIS 3T0POBBS
Opranu3Ma.

Anpo. YpoBHM yIIakOBKHM XpOMaTHHA.
IXpomocomHbIe TeppuToprn. HemeMOpaHHbIe
OpTaHOWIBI.

Tema 2. MoJgekyJisipHasi
ouosorusi (10 u)

OCHOBHBIE BEXH Pa3BUTHAMOJICKYISIPHOW OHMOJIOTHH.
HykJIenHOBBIC KUCIIOTHI.

OCHOBHBIC TIPUHIIMITBI CTPOCHUSA. MaTpUYHEIC
CUHTE3bI. Perumukarst

— OCHOBa KJIETOYHOTO JeICHUS. [ [pUHITHITBI
perutikarmu. MyTtanuu. UTo BEI3BIBACT H3MCHEHUS
B ctpoenun JIHK. ITpunnuns! penapanuu.
TpaHCKpUIIUA.

[enernmueckuit koa. Tparcnsus. Opranu3aius
reHoMa BUpYcoB [IpoTHBOBUpPYCHBIE CPENCTBRA,
MEXaHU3MBI X IEHCTBHS.

OpraHuzanys reHoMa OakTepuit

[MpakTudeckas padbota
«Bernenenve [IHK nzbananay.
[MpakTuueckas padboTa

«Mopaens JHK-opuramm».
[MpakTuueckas padboTa
«OrmpeneneHue KayecTpa
mpenapatos JJHK ¢ momomrsio
criekTpooTOMETPUI(TTPY HATTUIHH
000pyIOBaHHS).

[MpakTuaeckas padbota
«PermnmkaTnBHasManInHa (Urpa-




IAHTHOAKTepHaJIbHBIC ITPENapaThl.
OpraHu3anysi FTeHoMa 9yKapruoT

['eHOMHOE peakTUpOBaHUE.

MEeMOHCTpAIHS )».
[MpakTudeckas padbota
«ITIIP (Mmomens
AMITTHUKAITAS HA
Oymare)».
[MpakTrueckas padoTa
«Cruta mpoMoTopay.
[MpakTrueckas padboTa
«Pernrenue 3a1a4 Ha
FEHETHUYCSCKUN KO,
[MpakTuueckas padboTa
«DonauHT OCIKOBY.
MccmenoBaTenbckast
pabora
«Pacmipoctpanenue
AHTHOMOTHUKOPE3UCTECHT
HBIX OaKTEpHiD).
[MpakTudeckas padbota
«PaboTta B
COBPEMEHHBIX
FeHEeTHYECKUX 0a3zax
imannbIX. [IpoBenenue

In silico ananusa

CKpUHHHT B €T0 METOJIBI.

ITyTu BBenenus JIC.
DapMakOKHHETHKA JICKAPCTBEHHBIX
BewecTB. BecacbiBanue
(abcopOuus) tekapctB. OCHOBHBIC
MEXaHHU3MBbl BCACHIBAHHSI.
TpaHCIIOpT JIEKapCTBEHHBIX
BemecTB. | eHbI 1 OCJIKH ITepBOM
(basel OnoTpanchopmanuu. [Tytu
BbIBEICHHSI JICKAPCTB U3
opraHu3Ma. DKCKpEIus 1
bnumuHanus. ['eHbl 1 Oenku
BTOPOIi (ha3bl OHoTpaHchopManny.
DapmakonuHamuka. [1aBHoe u
no6o4HOe, Pe30pOTUBHOE U
MECTHOE, IIPSMOE, HEMPSAMOE U

pedIeKTOpHOE AeHCTBHE.

Mocae10BaTeNnbHOCTEN
[EHOBY.
Tema 3. [Tonsarue o nexapcTBax. [IpuHIMIBI MccnenoBaTenbekas
DapMaKoJI0Tus MOAX0Ja K MOMCKY HOBBIX pabora «JKcrepuMeHTa
(14 4) ITeKapCTBEHHBIX CPENICTB. 10 OTIPENCICHUIO

TOKCHUIHOCTH BEILECTB
Ha apTEMUIMSIX ).
[MpakTuaeckas padbota
«KapTa sxcnpeccuu

Mo aMUHOBEIX U
CEpOTOHMHOBBIX
[PELENITOPOB B MO3TE
IMBITIICT.
MccnegoBaTenbckas
pabora
«IToBemeHueCKHE TECTHI
Ha pbIOkax Danio rario.
CBeTiio-TeMHas
KaMepay.
MccaegoBaTenbckas
pabora

«IToBemeHueCKHe TECTHI




IBunbl B3aumoercTBuUs gekapcTB.CHHEPTU3M U
QHTArOHU3M IPU COBMECTHOM JCHCTBUU
MeKapCTBEHHBIX BEIIECTB, UX Pa3HOBHUIHOCTH
TparncMeMOpaHHBIN CHTHAJIAHT.

THIBI KIETOYHBIX pelenTopoB. MeMOpaHHEbIE:
MOHHBIC KaHAJBI, KATATUTHICCKIE U CONPSIKCHHBIC
c G-OenkaMu; BHYTPUKIIETOYHBIC:
[TUTOIUIa3MaTHYECKHE U siIepHbIe. MeXaHU3MbI
ITUraHa-peuenTOPHOroB3auMOICHCTBUSL.
CeleKTHBHOCTD (M30MpaTeIbHOCTh) CHCTBUS,
CBSI3b «XUMHYCCKAsi CTPYKTypa —
(hapMakoIOTHYeCKast aKTHBHOCTD BEIIECTBY
DapMaKoJIOTUUECKOH MOTYJIALIMYA CHHANITHYECKON
XOJIMHEprudeckoinepesauu. MonekyaspHbIi
MEXaHU3M JeHCTBHA U (PapMaKOJIOTHICCKUE
cBOiicTBa M-XOIMHOOIOKATOPOB,
TaHTIIMOOIOKATOPOB U Kypapeno00HbIX CPEICTB.
DapmaKoIOTHIeCcKast PeTyIAIISIaKTHBHOCTH
AQIPEHEPTUIECKOT0 CHHATca. AIpeHOMUMETHKH,
aIPEHOOJIOKATOPBI, CHMITATOIUTHKH.
MonekymnspHast papMaKoJIOTHs aHTHAJIICPTHUCCKUX
cpencTB. ' ncTaMUHOBBIE PELENITOPHL: TUIIBI,
MOJICKYJISIpHAS] OpTraHU3aLusl.

CTabunm3aTopbl MEMOpaH TYYHBIX KIECTOK:
MOJICKYJISIPHBIA MEXaHU3MICHCTBHS, 0COOCHHOCTH
KITMHAYECKOTO MPUMEHEHHS, TOUKUTIPHIIOKEHUS
IMeicTBHS MHTHONTOPOB JIMITHAHBIX METHATOPOB.
MexaHu3M AeiCTBUA U IPUMEHEHHE MPENapaToB,
CTUMYJIMPYIOIIHX IIPOIECCHl HMMYHHTETA.
DapmMaKoJIOTHYECKas XapaKTePUCTHKA
MHTEPJICHKUHOB: IOJyUYeHHE, MEXaHU3M JEHCTBUS,
npuMeHeHrne. OCHOBHI MaTO()U3HOIOTHU
0cTpo(ha30BOr00TBETA, MEAUAIIHS BOCITATICHUS.
MoneKkyspHbI MEXaHU3M
[POTUBOBOCTIATIUTENILHOTO IEUCTBUSA
TITFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
MPOTUBOBOCTIATTUTENBHBIX cpencTB.IlonsTre 0
HapKO3€ 1 HAPKO3HBIX MpenapaTtax. Kietounsiit u
HEpPBHBIN HAPKO3.

DapmMaKoIOTHIECKas XapaKTEPUCTHKA OTIEITBHBIX
TPYIITHAPKO3HBIX CPENCTB.

[locnenoBaTeIbHOCTH NEUCTBUS HALIGHTPAIBHYIO
CUCTEMY.

du3nonornyeckuii coH; (a3sl cHa. Busl
HapyiieHuii cHa [loHaTre o MeTuKaMEeHTO3HOM CHE
M CHOTBOPHBIX TIpernaparax (THITHOTHKAX).
MomnekyssipHble acneKkThl Houuuenuuu. OnuaTHbIE
[PELENTOPbI, UX THIIBI.

DHKeDaTUHBI U SHAOP(GUHBI - SHIOTEHHBIC JTUTaHIbI
OTMATHBIXPELEITOPOB.

IAHTHIICHXOTHYECKOE ICHCTBHE, BIUSIHUE HA
(hyHKIHIO HKCTpAITPaMHTHON CHCTEMBI,
PMOLMOHANBHYIO chepy, pPBOTHBIMIICHT,
apTepHaNtbHOE JaBJICHHUE, IICHTP TEPMOPETYIIAIINH.
IMomneKyIspHbIC MEXaHU3MBbI ICHCTBUS
HCHPOJICIITUKOB, BIUSHHUE Ha T0(paMUHOBEIE,
CEpOTOHMHOBBIE, AAPEHO- U THCTAMUHOBbBIE
[PELICTITOPBI, UXJICHCTBHE HA KICTOYHBIC MEMOPAHEI,
Ha ICTIOHUPOBAHUCTKAHEBBIX MOHOAMHUHOB.
[ToTeHIMaN-3aBICUMBbIC HATPUEBBIC KaHAIIBI KaK
MUIICHHN JEHCTBUS MECTHBIX aHECTETHUKOB.
CrocOOBIMHTHOMPOBAHUS TIOTEHITHAIT- 3aBUCUMBIX
HATPUEBBIX KAHAIOB MECTHBIMU aHECTETHKAMH.

Ha ppIOkax Danio rario.OTkpeiTOE
rose».

HccnenoBaTenbckaspadboTa
«I[ToBeeHUECKHE TECThIHA PhIOKAX
Danio rario. CtaifHO€ IOBECHHEY.
[MpakTudeckas padbota

«BrusHue anpeHanHaHa
CepAeUHbIC COKpAILCHUS
(mporpaMmMHOe 00ecTieueHUE )».
[MpaxTryeckas paboTta
«['mcTonornueckue npenapaTsl
MMMYHHOHCHCTEMBI».
[MpakTuyeckas paborta
«['mcTonoruueckue npenapaTst
HEpBHOWCHUCTEMBI.
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