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INOACHUTEJIbBHASA 3AIINCKA

AKTyaJlbHOCTh W Ha3HavyeHHe mnporpammbl. [Iporpamma paspaborana B
COOTBETCTBUM C TpeOoBaHUsIMU DenepallbHOr0 rocyJapCTBEHHOI0 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa3oBaHMsl, OPUEHTUPOBAHA Ha oOOecIeuYeHUe
WHJIUBUAYAJIbHBIX TOTPEOHOCTEM O0O0ydYaronuxcsi W HampaBieHa Ha JOCTHXKCHUE
MJIAHUPYEMBIX Pe3yJbTaTOB OCBOSHHUS MPOTPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs C
y4eToM BBIOOpa Y4YaCTHHUKaMH OOpa30BaTEIbHBIX OTHOIICHHM KypCOB BHEYPOUYHOM
JESITENIBHOCTU. DTO MO3BOJISIET 00€CTIEUUTh €IMHCTBO 00s3aTebHBIX TpeboBaHuit ®I'OC
BO BCEM IPOCTPAHCTBE IIKOJHLHOTO OOpa30BaHMs: HE TOJILKO HAa YPOKE, HO U 3a €ro
MpeiesIaMu.

AKTyaJIbHOCTh ~ pealiM3allii  JaHHOM  mporpamMMbl  OOycCJOBJ€HAa  caMoOu
0COOEHHOCTBIO MPOEKTHO-UCCIIEIOBATEIBCKOMN ACITEIBHOCTU. DTa IEATEIbHOCTD JICKUT
B OCHOBE TI03HABATEILHOTO MHTEpEca peOeHKa, SIBJISETCS 3aJI0TOM YMEHUS TJIaHUPOBAThH
TO0BIE ICMCTBUS U BAXKHBIM YCIIOBHUEM YCIICITHOM peayn3aiuu uaei. Jlroopie n3MeHeHusI
COBPEMEHHOT0 O0O0IlecTBa CBSI3aHBI C MPOEKTaMU M HUCCICAOBAHMSIMU — B HaykKe,
TBOpYECTBE, OU3HECe, OOMIECTBEHHOM XU3HU. [[09TOMY Ba)KHBIM 3JIEMEHTOM Pa3BUTHUS
JUYHOCTU oOOydaromierocsi siBiasieTcsi (OPMUPOBAHHE OCHOBHBIX HABBIKOB IPOEKTHO-
MCCJIEI0BATENCKON JEATEIBHOCTH.

[Tporpammoii mpenycMoTpeHo (GOpMUPOBaAaHHUE COBPEMEHHOTO TEOPETUUECKOTO
YpOBHSI 3HaHWUW, a TaKXE W TMPAKTUYECKOro OmbiTa paboTel ¢ J1abOpaTOPHBIM
o0opy0BaHUEM, OBJIAJICHUE TMPUEMaMH MCCIIEIOBATEIbCKON NIeITeIbHOCTH. MeToabl
OpraHu3alMi  00pa30BaTENIbHOW W  HAYyYHO-HCCIIENOBATEIbCKONW  JCSTEIHHOCTU
npeaycMaTpuBaoT (GOpMUPOBAHUE Yy OOyYalOUXCS HECTaHAApPTHOTO TBOPUYECKOTO
MBIIIEHUS, CBOOOIbI CAMOBBIPAYKEHUS M MHAUBUIYATbHOCTH CYXKICHUH.

Jlns monmHOro ydera MOTPEOHOCTEM ydalmuxcsi B MNPOrpaMME HCIOIb3YETCs
nudepeHIMPOBaHHBIA TOAXO0Jl, YTO CTUMYJIUPYET Yy4Yallerocs K YBEJIMYCHUIO
NOTPEOHOCTH B MHAUBHUIYaIbHOM, UHTEIUIEKTyaJIbHON U TTO3HABATEILHOM JIESITEIbBHOCTH
U Pa3BUTHIO HAYYHO-UCCIIEI0BATEIhCKUX HAaBBIKOB. [I[porpaMmma ctaneT BocTpeOOBaHHOU
B IEPBYID Ouepelb IIKOJIbHUKAMHU, KOTOpbIE HMEIT CTOMKHM HWHTEpec |
COOTBETCTBYIOIIYIO MOTHUBAIIMIO K U3YYEHHUIO MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA,
€CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM.

B noapocTkoBOM Bo3pacTe ydaiuecs MposBIISIIOT CBOKO 3aMHTEPECOBAHHOCTD B TOM
WM WHOM 00JIaCTM 3HAHMM, HAy4YHOM HaNpaBiIE€HUU WIM MpodeccuoHanbHON
nesTebHOCTH. TakuM 00pa3oM MPOUCXOAUT (HOPMHUPOBAHME TO3HABATEIHLHOU W
MPOQECCUOHATIEHON COCTaBIIAIONICH JTUYHOCTH, TIOMOTAET y4YalleMyCsl B OINPEICICHUH
OyyIiero >KM3HEHHOTO MyTH U B MPO(HeCCHOHATHFHOM BBIOOPE MOCIIE OKOHYAHUS IIIKOJIBI.
[TogoGHOTO posia 3aMHTEPECOBAHHOCTh CTUMYIIHPYET MOCTOSIHHOE JKEJIaHUE MTKOJIbHUKA
K TO3HAHHWIO HOBOTO, PACHIMPEHUIO M YIiIyOJEHUI0 COOTBETCTBYIOUIMX 3HAHUM, U



MOJIyYEHUI0O HOBBIX B TOM YHCJE MPAKTUYECKHMX HABBIKOB, a TaKXE€ MOTHUBUPYET
ydauierocsi Ha npo(opreHTaIuio.

ITporpaMMa HaleneHa Ha MOMOIb PEOEHKY B OCBOCHHMH OCHOB OPraHU3allUd U
OCYILIECTBJICHUS! COOCTBEHHOM NMPOEKTHO-UCCIIEI0BATENLCKON JIEATENbHOCTH, a TAKXKE B
OpHUOOpEeTEeHUH HEOOXOAMMOTO OmbITa JUisi  paboThl  HAJ  WHAUBUIYaJIbHBIM
HCCIIEIOBAaHUEM HIIM MpoeKToM. [IporpamMMa momMoskeT MIKOJBHUKY B Ooliee TIIyOOKOM
M3YYEHUH UHTEPECYIOIIeH ero o0IacTi €CTECTBEHHBIX HAyK, a TAaKXKe B MPHUOOPETEHUHU
BaXHBIX COIIMAJIBHBIX HABBIKOB, HEOOXOIWMBIX ISl MPOJYKTHBHOW COLMANTHM3AINHA U
(opMUPOBaHUSA I'PAXKAAHCKON O3UIUU:

— HaBbIKA CAMOCTOSITEJIHOTO PEIICHUs aKTyaJbHBIX HCCIIEOBATEIbCKUX WIIU
MPaKTUYECKUX 3a/ay, BKIIOYAIONIETO0 B ce0s yMEHHEe BUIETh W AaHAITU3UPOBATH
npoOyieMbl, HYXXJAIOMIMeCcss B PEUICHHH, YMEHHE [eTalbHO MpopadaTbiBaTh U
pealln30BbIBaTh CIIOCOOBI pabOThI ¢ HUIMH, YMEHHE IJIAHUPOBATh COOCTBEHHYIO paboTy U
CaMOCTOSITENIbHO KOHTPOJIMPOBATH CBOE MPOABIKEHUE K KEeIaeMOMY pe3ysIbTary;

— HaBbIKa TF€HEPUPOBAHUS U O(OpPMIICHHS COOCTBEHHBIX HJIEH, OOJEUYEHHS HX B
yA0OHYIO0 AJI pacupocTpaHeHus Gopmy;

— - HaBbIKA YBAKUTEJILHOTO OTHOIICHHUS K Uy>KUM B3IJIAJ1aM U UJIesIM, 0(pOPMIIEHHBIM
B paboTax Jpyrux JOJAeH, APYTUX aBTOPOB — BIAJETBICB HHTEIUICKTYaIbHOU
COOCTBEHHOCTH;

— HaBblKa  NYOJIMYHOIO  BBICTYIUIGHMS  @epel  OOJIbIION  ayJUTOpUEH,
apryMEHTHUPOBAHUS M OTCTAWBaHUS CBOEH TOUKM 3pEHUS, OTBETOB HA BOIPOCHI
CBEPCTHUKOB U B3POCIHbIX, YOSKICHHS IPYTHUX B CBOEH MpaBoTe, MIPOABMKEHUS CBOUX
UeH;

— HaBbIKa pabOTHI CO CMEUUATM3UPOBAHHBIMH KOMITBIOTEPHBIMU MPOTPaMMaMH,
71ab0paTOpHBIM  00OPYJIOBaHHEM, TEXHUYECKUMHU YCTPOWCTBAMHU, OHOIMOTEUYHBIMU
doHIaMH W WHBIMH pecypcaMu, C KOTOPBIMH MOXET OBITh CBSi3aHa TMPOEKTHO-
UCCIIEZIOBATENbCKasA ACSITEIbHOCTD UIKOJIbHUKA.

Kpome TOro, paGora IIKOJbHMKA HaJ MPOEKTOM WM HCCIEIOBAaHUEM OyIeT
CHOCOOCTBOBAThH M PA3BUTHIO €TI0 aJI€KBAaTHOM CaMOOLIEHKH.

BapuaHTsl peanuzanuu nporpaMmMbl 4 ()OPMbI IPOBEACHUS 3aHATHH.

JlanHass mporpamMma paccuuTaHa Ha padoTy CO UIIKOJIbHUKaMHU 5-9 KIaccos.
[legarory Ba)kHee aKIIEHTHUPOBATh CBOE BHHMAaHUE HE CTOJIBKO Ha KauecTBE pe3ysbTara
MPOEKTa UM UCCIIEOBAHUS, CKOJIBKO Ha TOM, YTOOBI yUalIUIiCs MOy4yas 3HaHUS B TOM
YHCJIC U Yepe3 BHINOIHEHHE MPAKTUYECKOTO 3a/1aHus, JAeJial BBIBOABI U YMO3aKIIOUEHUS
Ha OCHOBAaHMHM CBOETO WCCJICIOBAaHUS, YYMJICS CpPaBHUBATh €ro pe3ylbTaThl C
TEOPETUYECKUM MaTEpHUaJIOM U HCCIEAOBAHUSAMU APYTUX IMIKOIBHUKOB. TakuM 00pa3oM,
IIKOJIFHUK OCBOUT OCHOBBI TIPOEKTHO-UCCIICIOBATENBCKON IEATETHPHOCTH U MPHOOPETET
HaBBIK KPUTUYECKOTO OTHOIIIEHUS K MaTepuaiy.



[Iporpamma pazbura Ha wMomymu: «MoJEKyasIpHbIE OCHOBBI (DU3HOJIOTHU H
dapmakonorun» (68 yacoB) u «MoOJIEKYIIPHBIE OCHOBHI CEJIEKITUN (68 4acoB)
B3aumocBsa3p ¢ nporpaMmmor BocnuTaHus. [Iporpamma Kypca BHEYPOUYHOMU
JesTeIbHOCTH pa3paboTaHa € Y4YeTOM pPEKOMEHJAlUMi MPUMEPHON MPOrpaMMBI
BOCIHUTAHMS, YIUTHIBAET MICUXOJIOTO-TIEarOrnuecKre 0COOEHHOCTH JIaHHBIX BO3PACTHBIX
KaTeropuii. ITO MO3BOJSET HA MPAKTUKE COCIUHUTH OOYYAIOIIYI0O UM BOCIHUTATEIBHYIO
JNEATENBHOCTh MENArora, OpPUEHTUPOBATH €€ HE TOJIBKO HA MHTEJUIEKTYAJIBHOE, HO U HA
HPABCTBEHHOE, COI[MAIIBHOE Pa3BUTHE peOeHKa. DTO MPOSIBISIETCS:

— B IPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB peajv3alliy MPOTPpaMMbl BHEYPOUYHOUN
JNEATENbHOCTH, HALLIEIIINX CBOE OTPAXKEHUE U KOHKPETU3ALIUIO B TPUMEPHOU IMPOrpaMMe
BOCTIUTAHUS,

— B BO3MOXHOCTH KOMIUIEKTOBAaHHS Pa3HOBO3PACTHBIX TPYII JIsi OpPraHU3alHu
npodOPUEHTAIUOHHON  JIEATEIbBHOCTH  IIKOJILHUKOB, BOCIHUTATEIbHOE 3HAUYCHUE
KOTOPBIX OTMEUAETCA B MPUMEPHOM MPOrpaMMe BOCIIUTAHUS;

— B UHTEPAKTUBHBIX (opMax 3aHATHUH [UIS I[IKOJBHUKOB, O0ECIEYUBAIOIINX
OOJIBIIIYI0O WX BOBJICYEHHOCTh B COBMECTHYIO C II€IarOrOM W JPYTUMHU JI€ThbMU
JEeSTENBHOCTh U BO3MOKHOCTb 00pa30BaHus Ha €€ OCHOBE JIETCKO-B3POCIIBIX OOLIHOCTEM,
KJIFOUEBOE 3HAYECHHE KOTOPBIX [JIi BOCIHUTAHUS MOAYEPKUBAECTCS MPUMEPHOMN
IpOrpaMMOi BOCIIUTAHUSI.

Oco0eHHOCTH PadOTHI YUUTEJIS 0 MPpOrpamMme. 3aja4a YUUTENS] COCTOUT B TOM,
yTOOBl  COMPOBOXKJATh IMpoIEecC NPOo(PecCHOHATLHON OpUEHTAIlMU  IIKOJbHUKA,
packpbiBas MOTEHIMAJI Ka)KJOr0 Yepe3 BOBJICUYEHHE B MHOTOOOpA3HYIO NEATEIbHOCTD,
OpraHU30BaHHYIO B pa3HbIX popmax. [Ipu a3TOM pe3ynbraTom paboThl yUnuTENS B TIEPBYIO
odepellb SBISIETCS JUYHOCTHOE pa3BUTHE yuailerocs. JIMYHOCTHBIX pPE3yIbTaTOB
YUUTENb MOXKET JOCTWUYhb, yBJIEKash yUYEHHKAa COBMECTHON W WHTEPECHOW UM 00OUM
NEATEeIbHOCThIO, ~ yCTaHaBIMBasT  BO  BpeMs  3aHATUA  J10OpOKeNIaTeNbHYIO,
MOAACP>KUBAIOIITYI0 aTMOC(hepy, HAChIIAs 3aHATUS [IEHHOCTHBIM COJICPYKaHHUEM.

Cxema mpoBeIeHUS 3aHATUH 10 TPOTPAMME:

1. OObsicHEHNE TEOPETHUECKOTO MaTepraa 1mo Teme.

2. TloaroToBKa K DSKCHEPUMEHTAIBHOMY 3aHATHIO, OOCYXICHHE OOBEKTOB IS
MPAKTUYECKOTO 3aHSATHS.

3. IlpoBeneHue MpakTUUECKOTO 3aHATHUSI — OCHOBHAS 3a7a4a OCBOCHHUE METO/I0JI0THUHU
JTAHHOT'0 SKCIIEPUMEHTA.

4. Tlo oOKOHYaHWU TPEIJIOKUTH JCTAM, KOTOpPHIE 3aUHTEPECOBAIUCH JIAHHBIM
IKCIIEPUMEHTOM, Pa3BUTh €T0 B MCCIEAOBATEIbCKUI MpoeKT. J[s 3Toro HeoObxoammo
o0CyauTh OOBEKTHI, KOTOPHbIE YYEHUK OyAeT HCCIAeA0BaTh, COCTaBUTh IUJIaH
HKCIEPUMEHTA.

5. IlomMoub ydeHUKY TPOAHANTU3UPOBATH PE3YJIbTATHl SKCIEPUMEHTA.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBHOCTHU

Moayab «MoJiekyjasipHble OCHOBbI ¢u3nosiorun u ¢apmakosorum» (68
4acoB)

1. @u3zuonozuueckas xumus. (20 uacos)

Benenue. buorennsie anementsl: opraorensl: O, C, N, H. AxtuBHbie GHopMBI
KHUCJIOpOAA, UX MOJTYyYECHHUE, HEUTPAIU3ALIHSL.

MakpoasieMeHThI: TPOLIEHT COJIEp)KaHUsl B OpTaHU3ME, BBIMOJIHsEMas (QyHKIIMS,
cojiepkaHue B mpoAykrax mnuTanus. Ca2+ - cBs3bIBaomiue OENKd, JACTIOHUPOBAHUE
KaJIbLUs, PETyJSALUs YPOBHS KaJIbLUSA B OPraHU3MeE: TOPMOHBI Io4yek. Mg — crpoenue
xJiopoduiia, €ro akTUBAIKS COTHEYHON YHEPTUCH.

MUKpo3JIeMEeHTbI: B KaKUX MOJIEKYJIax COAEpX aTcs, BbIMOJHsIeMas (DyHKIUA,
COZepKaHue B IIpoayKTax nuranusd. [locinencTsus nepeao3supoBKU MUKPODJIEMEHTAMM.
Fe — ycBauBaemble THUIBI COEOUHEHMH kene3a. [‘eMonmpoTenHbl, T'€MOLMaHUH,
muToxpombl. CU — ycBoeHME M TpaHCHOpT Menu. benku, conepkamue Menb.
[TaTtonorunueckue cuHApoMbl MeHke u BuibcoHa, cBsI3aHHbBIE ¢ META00JIM3MOM MEIH.

Tokcuunble 3neMeHThl llepuomnueckord CHUCTEMBbI i1 OpraHu3Ma. BrusHue
HEJIOCTAaTKa MAaKpO ¥ MUKPOAJIEMEHTOB Ha KUBBIE OPraHU3MBI.

UccnenoBarenbckass  pabora  «KomMuecTBeHHass  OLEHKA  COJEpIKaHUS
MHUKPO3JIEMEHTOB WJIM BATAMUHOB B TUIIEBBIX MPOTYKTAX)»

XKupsl. 3a00neBaHUs YETIOBEKA, CBSI3aHHBIE C HAPYILICHUSIMH KUPOBOIO OOMEHa.
JucnunuaemMun.

VYrneBoasl. 3aboseBaHUsl uYeJIOBEKa, CBS3aHHBIE C HApPYLIECHUSMHU YIIJIEBOAHOIO
oOmena. CaxapHblii TuadeT.

benku. Ctpoenue. 3a00neBaHus YETOBEKA, CBA3aHHBIE C HAPYIICHUSIMU OEIKOBOTO
oOmena. @yHkiun 6enkoB. epmentsl. Mexanusm aeiictBus. Kiaccsl ppepMeHTaTUBHBIX
peakmuii. Kodepmentsl. IIpaktudeckoe 3anarne «KadecTBEHHbIE pEakIUu Ha
opraHuueckue Mojekyne». IlpakTuueckoe 3anstue «/leHatypaums — OGenKOB»
[IpakTnueckoe 3ansatue «M3yueHrne akTMUBHOCTH aMUJIA3bl».

BuTtaMuHBI )KHUpOpACTBOPUMBIE, BOAOpPACTBOpUMBIE. [IpeBpaiienue BUTaMUHOB B
aKTUBHBIEC (DOPMBI KOPEPMEHTOB. ABUTAMHHO3BI.

OCHOBHBIC THUIIBI METa0OJUYECKUX peakiuil. buosHepreTudeckue MpoIecChI.
I'mukonus. Huxn Kpebca. [enb nmepeHoca 3aeKTpoHOB. OKUCIEHUE >KUPHBIX KUCIIOT.
Karabamu3m amunokucnor. I'miokoneoreHe3. CHHTE3 yTrieBOIOB, OEIKOB, >KHUPOB.
Merabonutnueckue 3abosneBanms. Ilpaktmdeckoe 3aHsTHe «Pemienme 3amad  Ha
SHEPIreTUICCKUN OOMEH.

Knerka. [Tousatue memOpanbl. @yHkuun MmemOpaH. Buspl Tpancrnopra B KJIETKY.



MemOpannbsie opraHouabpl. 3a0oneBaHHUS CBsI3aHHBIE C HapylIeHHEM paboThI
MEMOpaHHBIX OpraHesl, OOJIe3HH HAKOIUICHHA. THIBbl KOHTAaKTOB MEXIY KJIETKaMH.
3HaueHUE MEXKJIETOYHOW KOMMYHHUKAIIMU JJIg 370pOBbsi opraHusma. l[Ipaktuueckoe
3aHsATHE «/lnanus (kiIeTouka Tpayoe)».

Aapo. VYpoBHM  yNakoBKM  XpoOMaTHMHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HemeMmOpanHbie OpraHOU/IbI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXH Pa3BUTHUS MOJICKYJIIPHOWU OMOJIOTHUH.

HyxnennoBsie kucinotbl. OCHOBHBIE MPUHIIMIIBI cTpoeHHUs. [IpakTuyeckas pabora
«Boimenenne JIHK w3 OGananay. Ilpaktmueckas pabota «Mogens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoirsto
ceKkTpopoToMeTpun» (IpU HATUYUU 000PYAOBaAHUSA).

Marpuunsie cuHTe3bl. Perukanuss — OCHOBA KJIETOYHOIrO nejieHus. [IpuHIuUIb
peruikanuu. [Ipaktudeckas padota «PernukaruBHas mammnaa (Mrpa-aIeMOHCTPALINS)».
[Ipaktuueckas padora «I1LP (Mmonens amrmndukaius Ha Oymare)y.

Mytanuu. Uto Bei3biBaeT usMenenus B crpoenuu [JHK. ITpunuune! penapanuu.

Tpanckpunius. [Ipaktudeckas padbora «Cuna mpomMoTopay.

['enernueckuii koa. Ilpaktuueckass paborta «PemieHue 3amady Ha T€HETUYECKHM
ko1 Tpancmsus. [Ipaktuueckas padora «DonauHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB IIpOTHBOBUpYCHBIE CpElICTBA, MEXAHU3MBI HX
JNEUCTBUSL.

Opranuzanus reHoma  Oakrtepuii  AHTHUOAKTEpHAIbHBIC npenaparsl.
UccnenoBarenbckas pabora «PacnpocTpaHeHre aHTUOMOTHKOPE3UCTEHTHBIX OaKTEpUin»

Opranuzaiusi TeHOMa 3yKapuoT I['eHomHOe pepaktupoBaHue. IIpakThueckas
pabota «PaboTa B COBPEMEHHBIX TeHETHYECKUX 0a3ax maHHbIX. [IpoBemenue In silico
aHaIn3a Mociae0BaTEIbHOCTEN TEHOBY.

3. @apmaxonozusn (28 uacos)

[Tonsitue o nexkapcrBax. [IpuHIMIBI TOAX0AAa K MOUCKY HOBBIX JIEKAPCTBEHHBIX
cpenctB. CkpuHUHT U ero Meronbl. McciemoBarenbckas paboTta «IKCIEPUMEHTHI TI0
OTIpeIeTICHUI0 TOKCUYHOCTH BEIIECTB HAa apTEMUTUIX).

[Iytn BBenenus JIC. @apMakOKMHETHKA JEKAPCTBEHHBIX BellecTB. BcackiBaHue
(abcopOiust) mekapcTB. OCHOBHBIE MEXaHU3MBI BCAChIBaHUS. TPaHCTIOPT JIEKAPCTBEHHBIX
BemecTB. ['eHbl n 6enku nepBoit daszsl buorpanchopmaruu. [yt BeIBEACHUS JTEKapCTB
W3 opraHusMa. OKCKpenus © oHnauMuHarms. [eHsl u  Oenku  BTOpoil  (paswr
ouotpanchopmarmu. dapmakonuHamuka. ['maBHOe W ToOOYHOE, pPe30pOTUBHOE U
MECTHOE, IPAMOE, HEMPsIMOE U pedeKTOpHOE IeHCTBHE.

Buner B3aumopeiicTBus yekapctB. CHHEPTrU3M W aHTarOHW3M MPU COBMECTHOM



JEHCTBUN JIEKAPCTBEHHBIX BEIECTB, UX PA3HOBUIHOCTH.

TpancmMeMOpaHHBIM CUTHAIMHI. TUIBI KIETOYHBIX PELENTOPOB. MeMOpaHHBIE:
MOHHBIE KaHaJIbl, KATAJIUTUYECKUE U COIpsDKeHHbIE ¢ (G-OenkaMu; BHYTPUKIETOUYHbIE!
UTOIUIa3MaTHYECKHUE U AepHbIe. MEXaHU3MBbI JIUTaHI-PELENTOPHOTO B3aUMOACHCTBHS.
CenexTuBHOCTh (M30MPATENBHOCTh) JAEWUCTBUA, CBA3b «XUMHUYECKAsl CTPYKTypa —
(dapmakogoruveckasi akTHBHOCTD BEIIECTBY.

PapMaKOJIOTUYECKON MOAYJSALIMN CHHANTUYECKOM XOJIMHEPTHMYECKOM NEpEeaaydH.
MornekynspHblif MeXaHU3M JeHCTBUS U  (apMaKoJIIOTUYECKHE CBOilcTBa M-
XOJIMHOOJIOKAaTOPOB, TaHTJIHO0JIOKaTOPOB U KypapenogoOHbIX CPEACTB.
@apmakosiorudyeckasi ~ peryjisiliis ~ aKTMBHOCTH  AJPEHEPrHYECKOr0  CHHAIICA.
APEHOMUMETHKH, aIpeHOOJIOKATOPBI, CUMIIATONUTHKU. [IpakTnueckas padora
«BnusHue afpeHanrHa Ha cep/ieyHble COKpaIeHUs (IPOrpaMMHOE 00ECTIEYEHHE )».

MonekynspHas ¢apMakoJOrusi aHTUAJUIEPTUYECKUX CPEACTB. [ 'MCTaMUHOBBIE
pEUEenToOphl: THUIIbI, MOJIEKYJspHas opraHu3anus. CraOunm3zatopsl MEMOpaH TYYHBIX
KJIETOK: MOJIEKYJISIPHBIN MEXaHU3M JEHCTBUS, 0COOCHHOCTU KJIMHUYECKOTO MPUMEHEHHS],
TOYKH MPUIIOKEHHS IEUCTBUSI HHTUOUTOPOB JIMITUIHBIX MEIHATOPOB.

MexaHu3M IEeUCTBUA U NPUMEHEHUE IPENapaTroB, CTUMYIUPYIOLIUX IIPOLIECCHI
uMMyHHTETa. DapMakoIOrHyecKas XapaKTepUCTHKAa MHTEPICUKUHOB: IIOJy4YECHHUE,
MEXaHU3M JeHcTBUs, TpuMeHeHre. OCHOBbI NaTO(U3HOIOTMN OCTPO(Pa30BOro OTBETA,
Meuanys BocnaneHus. MoJIeKyJIApHbIA MEXaHU3M IIPOTUBOBOCIIATIUTEIBLHOIO JEHCTBUSA
TJIFOKOKOPTUKOCTEPOUJIOB,  HECTEPOMIHBIX  NPOTHUBOBOCHAIMTENBHBIX  CPEACTB.
[TpakTuyeckas padota «I'ucTomoruueckue nmpenapaTbl UIMMYHHON CUCTEMBDY.

[lIonaTHE O HApKO3€ M HAPKO3HBIX Mpernaparax. KieTouHbll 1 HEPBHBIM HApKO3.
@apMaKoJIOTUYECKAsT XAPAKTEPUCTUKA OTHAEIBHBIX TPYII HAPKO3HBIX CPENCTB.
[TocnenoBatensHOCTH ACHCTBUS Ha IIEHTpalibHYIO cuctemy. [IpakTuueckas paborta
«I'mecronornueckure npenapaTbl HEPBHOM CUCTEMBDY.

Oduznonorndyeckuii coH; ¢aspl cHa. Buael Hapymenuit cHa [lonsatue o
MEIMKaMEHTO3HOM CHE U CHOTBOPHBIX Ipernaparax (TMIMHOTHKAX).

MouekynsipHbple  acrekTsl Houuuenuuu. OnuaTHele pEUenTopbl, MX THIIBL.
OHKe(anuHbl U S3HIOP(UHBI - IHIOTEHHBIE JTUTaH bl ONIMATHBIX PELENTOPOB.

MonyJsb «MoJieKkyJasipHbIe 0CHOBBI cesieknum» (68 uaca)
1. Monexynapuas ouonozcus. (20 uacoes)

OCHOBHBIC BEXU PA3BUTHSI MOJIEKYIISIPHON OMOJIOTHH.

HyxnenHoBsie kucioTel. OCHOBHBIE MPUHITUIIBI cTpoeHUs. [IpakTuueckas pabora
«Breigenenne JIHK wu3 OGamana». Ilpaktmueckas pabora «Mopens JIHK-opurammy.
[Ipaktuueckass pabora «Ompenenenue kadectBa mnpenapatoB JIHK ¢ momoirsio
cniekTpodoToMeTpun» (MpU HATUYUK 000PYIOBaAHUS).

Marpuunble cuHTE3bl. Perummkanus — OCHOBa KIJIETOYHOrO jaeieHud. [IpuHuums
perukaruu. [Ipaktuueckas pabora «PermukaTuBHas MaliuHa (Urpa-IeMOHCTPALINS )».
[TpakTuyeckas padota «I1LP (Moxens ammndukarus Ha Oymare)y.



Mytanuu. YUto BeI3biBaeT u3amMeHenus B ctpoenuu JJHK. [TpuHumnel penapauum.

Tpauckpunuus. [Ipaktuyeckas pabora «Cuina mpoMoTOpay.

['enetnueckuit kona. Ilpaktuueckas pabora «PemieHue 3amady Ha TE€HETHUYCCKUIMA
kom» Tpaucmsmus. [Ipaktudeckas padora «DoiguHT OEIKOBY.

Opranuzanusi reHomMa BUPYCOB [IpOTHBOBUPYCHBIE CpPENICTBA, MEXAHU3MbI UX
JICUCTBUSL.

Opranuzanus reHoma OakTepuii AHTHOaKTEepUAJIbHbBIC Mpernaparsl.
Uccnenosarenbckas pabota «PactpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OaKTepUil»
Opranu3zaius renoMa sykapuoT ['eHoMHoe pefaktupoBanue. [IpakTudeckas padbora
«PaboTa B cOBpeMEHHBIX IeHeTHYeckux 0azax maHHbIX. [IpoBenenue In silico ananuza
MOCJICOBATEILHOCTEH TCHOBY.

2. Monexynapnote ochoewt zenemuxu (20 uacos)

IIpeamer renetuxku. Kparkas HWCTOpUS  pa3BUTUSA  IIPEACTABICHHUS O
HACJIEJCTBEHHOCTH.

OT resa K Npu3HAaKy: KaK packpacutb Kota. Yto takoe npusHak? IlyTe OT reHa a0
npu3Haka. Myranuu. Asmenu. ['etepo3surorsl M romMos3urotsl. J[OMHHAHTHBIE U
peueccuBHble amienu. PoneBas wurpa «Asuenn». McciaenoBaTrenbCKUM  IIPOEKT
MyTtareHHnsie (GaKTOpBbI.

['eHbl cTposAT opranus3Mm. BxiroueHue W BBIKIIIOYEHHE OOJIBIIOrO HaboOpa I'€HOB.
Kak Kk1eTku moHMMaroT, Kakue TeHbl I0JKHBI padoTath. PoneBas urpa «Cynbp0a KIeTKn».
I'enpi-nepexmouarenu. [IpakTuueckoe 3anaHue «AJITOPUTMBI IS KIIETOKY.

JIMCKpeTHOE HACIIeIOBAaHHUE MPU3HAKOB. 3aKOHBI MEHAENs: OIWH Te€H - OJUH
npu3Hak. Cxema CKpelmuBaHus. 3aKOH €IuHO0O0pa3us TMOpUIOB MEPBOIO MOKOJICHHUS.
[IpakTnueckoe 3ananue «EanHooOpasue mepBOro mokoJieHUs». 3aKOH pacIIETICHUs

MpU3HAKa BO BTOPOM TMOKoJieHuH. [IpakTtnueckoe 3ananue «PacuierieHue BO BTOpOM
nokojeHun». MccnenoBaTenbCKuil MPoekT «3akoHbl I'. MeHaens B 3KCIEPUMEHTEY.

3akoHbl MeHiensl: HECKOJIbKO TE€HOB - HECKOJIbKO MpU3HaKoB. JlurudpuaHoe
ckpemuBanue. HeszaBucumoe pacxoxiaenue xpomocoM. IIpaktudeckoe 3amaHue
«Pemertka [lennera». CuenyieHHOE HAClIEI0BAHUE.

B3aumopeiicTBue reHoB. AlielbHOE W HeauienbHoe. IIpakTudeckoe 3aHsSTHE
«B3auMopencTBusl reHOB (MOJCIMPOBAHUE CUHTE3a U TPAHCIIOPTA MUTMEHTA B KJIETKY )»

Onpenenenue nona. [lonossie xpoMocombl. Camiiel 1 camku. Biiusiaue ¢pakTopos
OKpYXKarolen cpeapl. XPOMOCOMHOE ompeneieHue nona. [loioBble XpOMOCOMBI.
[Ipaktnyeckoe 3amanue «HacnegoBanue, crermieHHOe ¢ mojom». IIpobGiema
JOIIOJTHUTENIBHON X-XPOMOCOMBI Y KEHIIMH. TpeX1BETHbIE KOIKH.

3. Monexynsapnoie ochoswl cenexyuu (28 uacos)
I'ensl B nomyssanusix: Benukoe paBHosecue. [omymsamusa. YactoTel BctpeuaeMocTu
MpU3HaKa W ajuiens. Y paBHeHue Xapau-BaitnOepra. [Ipaktuueckoe 3ananue «4acToThl
ajeneil, reHOTUNoOB u  (eHoTunoB». HccnenoBaTenbCKkuil NPOEKT  «AHaIU3



TeHETUYECKOM CTPYKTYphI MOMYJISIIUU (Ha OCHOBE 3aKoHa Xapau-Balinbepra)y.

[Tonynsauuu MEHSIOTCS: YMCIEHHOCTh, MUTPALMS U BbIOOp cymnpyra. DakTopsl,
KOTOpbIE BBIBOJAT TIOMYJISIIMIO W3 paBHOBecus Xapau-BaiinOepra. YucneHHocTh
nomyisiiuu.  PoneBass urpa «Oddekr ocHoBarens». PoneBas wurpa «Oddekr
OyTeuTouHOrO TOpIbImKa». Jpeid renoB. Myramuu. HecnydaiiHoe ckpemmBaHUe.
N3onsuus.

[lonynsuuu  MEHSIOTCS:  €CTECTBEHHbIM  oTOOp. MexaHu3sM  JeicTBUS
ecTecTBeHHOTO 0TOOpa. JIBrKymuit oto6op. Ponesas urpa « EcrecTBeHHBIN 0TOODY.

MoaudukanroHHas U3MEHYUBOCTb. Cratuctuueckue 0COOEHHOCTH
MoaudukaoHHol n3mMeHunBocTH. MccnenoBarenbckue pabotel «MoaudukamonHas
M3MEHYMBOCTb PACTEHUH B IIPEEIax BalIero MECTA )KUTEINbCTBAY.

HacrmemoBanne KOJMYECTBEHHBIX NPU3HAKOB. KoIMYEeCTBEHHBIE NPU3HAKH.
CpenoBast usMeHUUBOCTH npu3Haka. Koadduiment Haciaegyemoctu npusHaka. OTBET Ha
ot6op. Ilouck reHOB KOJMYECTBEHHBIX NpU3HAKOB. OJHOHYKICOTHUIHBIE BapUaHTbI
reHoB. JJHK-uumn. [TonHOT€HOMHBIN aHAIU3 aCCOIMAIIUH.

«Omb» Han reHomoM. IloctreHomuas spa. OOpaTHast reHeTuka. « OMUKCHBIE»
uccinenosanus. [Iporeom, Mmeradbosiom. [IpakTrueckoe 3a1anne «ATpOHOMBDY.

JlomecTuKanus W LEHTPbl T€HETUYECKOTro pa3HooOpaszus. Iloncku pacteHuil c
«XOpOIIMMK» TpPHU3HAKAMHU MJi1 4YesoBeKa. L[eHTpbl reHeTHdecKoro pa3HooOpasusl.
Huxomnait MiBanoBuu BaBuiioB. Cenexuusi. KoMOuHamonHass 1 TUOpUIHAS CENEKITUsI.
['eteposuc. Ilpaktnueckoe 3amanue «l'OMOJOrMYECKUE psAbl  HACIEICTBEHHOM
VU3MEHYUBOCTH.

CoxpaHuTh M U3YYUTh T'€HBI, YTOOBI MEHATH Oynyimiee. Kak mpaBuiIbHO XpaHUThH TEHBI.
Komnekiuu renetnueckux pecypcoB pacteHuil. [IpakTkym u/Wiiv MCCIEI0BATENbCKUIMA
IpOeKT «MeTobl KyJIbTUBUPOBaHMS IN VILrO [ COXpaHEHHUS TEHETHUECKUX PECYPCOB
pPaCTEHUN U U1 YCKOPEHHOU CEJIEKIUI.

['eHeTnyeckue UEHTPHI B HalIeW CTpaHe. [1e 3aHMMAKOTCA TEHETUKOM U

TEHOMUKOM JIJISI HYkJI CEJIbCKOTO XO3MCTBA.

IHIJTAHUPYEMBIE PE3YJIBTATBI
OCBOEHUS KYPCA BHEYPOUYHOM JEATEJIBHOCTH

3aHATUST B paMKax MporpaMMbl HampaBieHbl Ha OO0ECIEUEeHUE JOCTUKEHUS
IIKOJbHUKAMU  CJHCAYIOIIMX  JUYHOCTHBIX, METaNpPeIMETHBIX H  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJIbTATHI:

B cgpepe epasccoanckoco eocnumanus: TOTOBHOCTb K  KOHCTPYKTHUBHOM
COBMECTHOM JI€SITEIbHOCTH MPH BBIMOJHEHUU UCCIEAOBAHUN U MPOEKTOB, CTPEMIICHUE K
B3aMMOITOHUMAHUIO U B3aHUMOIIOMOIIIH.

B cgpepe nampuomuuecrozo eocnumanus: OTHOUIEHUE K OMOJIOTHH KaK K BaXKHOU
COCTABJIAIONIIEH KYJIbTYpbl, TOPJIOCTh 3a BKJIaJl POCCUHUCKUX M COBETCKHX YYEHBIX B
pPa3BUTHE MUPOBOM OMOJOTUYECKON HAYKH.

B cghepe Oyxosno-Hpaecmeennozo 6ocnumanus: TOTOBHOCTb OIICHHBATh



NOBEACHUE M IIOCTYNKHA C IO3ULUU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTMYECKOU
KyJIbTYPBI;, IOHUMAaHUE 3HAYMMOCTH HPAaBCTBEHHOI'O aCIIeKTa ACSITEIBHOCTH YEJIOBEKA B
MEAMIIMHE U OMOJIOTHH.

B cgepe scmemuueckoeo 6ocnumanus: TIOHUMaHWE poJaU OHOJOTMH B
(OopMUPOBAHNH ICTETUYECKON KYIbTYPbI TUUYHOCTH.

B cgpepe @uszuueckoco eocnumanus, Gopmuposanus Kyaibmypsl 300po6bs U
IMOYUOHANLHO2O ON1a20NOAY4UA; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO U
YCTaHOBKA Ha 3/10pOBbIil 00pa3 KHU3HU (370pOBOE MUTAHUE, COOIIOIEHINE TUTHEHUYECKIX
IPaBUJI U HOPM, cOATaHCUPOBAHHBINA PEXKUM 3aHIATHH U OT/bIXA, pEryJsipHas pu3ndecKas
aKTUBHOCTD); OCO3HAHME MOCIIEACTBUNA U HEPUITHUE BPEIHBIX NPUBBIUEK (YIIOTpeOIeHne
aJIKOTOJIS, HApKOTHKOB, KypeHHE) M UHBIX (QopM Bpeaa misid (U3HYECKOTO U
MICUXUYECKOTO 3J0POBbS; COOIIOJEHUE MpaBUJl O€30MACHOCTH, B TOM YHCIIE HaBBIKU
0e30macHOro MoBeICHUsI B MPUPOJIHOM cpefie; cPOPMUPOBAHHOCTh HABBIKA PE(IIEKCHUH,
yIpaBJeHHE COOCTBEHHBIM 3MOLMOHAIILHBIM COCTOSIHUEM.

B cghepe mpyooeoeo éocnumanus: akTUBHOE y4acTHE B PELLICHUU MPAKTUYECKUX
3aja4 (B paMKax CEMbH, IIKOJbI, TOpoja, Kpas) OMOJIOTMYECKOM M 3KOJOTUYECKOU
HaNpaBJIE€HHOCTH, MHTEPEC K MPaKTUYECKOMY H3YUYEHHIO NPOQECcCHil, CBA3aHHBIX C
OMOJIOTHEH.

B cepepe sxonocuueckoco  6ocnumamnus:  OpPUEHTALMsl HAa INPUMEHEHHE
OMOJIOTMYECKUX 3HAHUI TIPH PEIICHUH 33]1a4 B 00JIACTH OKPY’KAIOIIEH Cpe/ibl; OCOZHAHUE
AKOJIOTMYECKUX MPOOJIEM U MyTEH UX PELIEHUS; TOTOBHOCTh K YY4aCTHIO B IPAKTUYECKOM
NEATEIBbHOCTH 3KOJOTMYECKON HAIPABIEHHOCTH.

B cgepe nomumanus yemnocmu HayyHO20 NO3HAHUA! OPUEHTALUS Ha
COBPEMEHHYI0 CHCTEMY Hay4HbIX IMPEICTaBICHU 00 OCHOBHBIX OHOJOTHYECKHX
3aKOHOMEPHOCTSIX, B3aUMOCBS35X YEJIOBEKAa C MPUPOJHOM M COLUMAIBHOU CPEAON;

MOHUMAHUE pOJIM OHOJOTMYECKOM Hayku B (POPMHUPOBAHUU HAYYHOIO
MHUPOBO33pPEHHUS; Pa3BUTUE HAYYHOHM JIHOOO3HATENBHOCTU, MHTEpPECAa K OMOJOTHMYECKOU
HayKe, HaBBIKOB UCCIIEA0BATEIbCKON IEATETbHOCTH.

B cgpepe aoanmayuu k usmenaowumcs ycroeusm COYUANbHOU U NPUPOOHOTU
cpedbl: aJieKBaTHas OICHKA W3MEHSAIOLIMXCS  YCJIOBHM;, TNPUHATHE pPELIECHUS
(MHAMBUAYaJIbHOE, B TPYMIE) B M3MEHSIONIMXCS YCIOBUSX Ha OCHOBAaHUM aHAIU3a
Ononornyeckor HHPOpMalMKY; MIIAHUPOBAHUE  JEHCTBUU B HOBOM CHTyaluu
HA OCHOBAHMH 3HAHUI OMOJOTMYECKUX 3aKOHOMEPHOCTEM.

MeranpeaMeTHble pe3yJbTaThl:

B cghepe osnaoenus ynusepcanbrvimu yueOHbIMU NO3HABAMENbHBIMU OCUCTBUIMU.
ba3oBbIe JOrMYecKue JCUCTBUS:
® BBISABIATh M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKKA OHUOJOTHYECKUX
00BEKTOB (SIBJIEHUI);

® YCTaHABIMBATh CYIIECTBEHHBIM TMPHU3HAK KiIacCU(PUKAIMKN OUOTOTHYECKUX
00BEKTOB (SBIICHHH, TPOIIECCOB), OCHOBAHHUS Il OOOOINECHUS W CpaBHEHUS,
KPUTEPHUH MPOBOJAMMOTO aHAJIN3a;

e ¢ y4ETOM TPEI0KEHHONH OMOJIOTMYECKOW 3aJa4M BBHISBJISATH 3aKOHOMEPHOCTH H



MPOTUBOPEYMST B paccMaTpuBaeMbiX (¢akTax W HaOMIOJACHUSAX; TpeaiaraTh
KPUTEPUHU JIJIS1 BHISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUUIA;

BBISIBIIATh AChUIATHI HWHPOPMAIUU, JTAHHBIX, HEOOXOAWUMBIX I PEIICHUS
MMOCTaBJICHHOM 3aJ1a4H;

BBISIBJISITh  TIPUUMHHO-CJICICTBEHHBIE CBSI3M TMPU  M3YYCHUH OHOJOTHYECKHUX
SIBJICHUM W TIPOILIECCOB; JeNaTh BBIBOABI C HCIIOJB30BAaHUEM JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUH, YMO3AKIIOUEHNN TI0 aHAJIOTHH, (JOPMYITHPOBATH
TUMOTE3bI O B3aUMOCBSI3SX;

CaMOCTOSITEIIbHO BBIOMPATh CHOCOO pelIeHHs] y4eOHOW OMOJOTHYECKOW 3amauun
(cpaBHMBATh HECKOJIPKO BApUAHTOB PEIICHHUS, BEIOMPATh HAUOOJIEE MOIXO AU
C Y4€TOM CaMOCTOSATEIILHO BBIJICICHHBIX KPUTEPHEB).

ba3oBbie HCCIEIOBATECILCKUE ACHUCTBUS:

HCITOJIH30BaTh BOTIPOCKHI KaK UCCIIEA0BATEILCKII HHCTPYMEHT MO3HAHUS;
GbopMyTHpOBaTh BOMPOCHL, (DHUKCUPYIOIMIHE pPa3pblB MEXAY pPCEATbHBIM U
KETATeIbHBIM ~ COCTOSIHUEM  CUTyallMl, OOBEKTa, W  CaMOCTOSTEIHHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE;

dbopMupoBaTh  TUMOTE3y 00  MCTUHHOCTH  COOCTBEHHBIX  CYXKJICHUH,
apryMEHTHPOBATh CBOIO TIO3UITUIO, MHEHHUE;

IIPOBOJIUTH IO CAMOCTOSITEILHO COCTaBICHHOMY IIJIaHy HaOIIOJICHUE, HECIIOKHBIN
OMOJOTHYECKU JKCIIEPUMEHT, HEOOJIBIIOE MCCIEAOBAHUE MO YCTAaHOBIICHUIO
0COOEHHOCTEHN OMOIOrUUecKOTo 00beKTa (IIporiecca) U3yueHus,
MPUYHHHO-CJICACTBEHHBIX CBsI3¢ W 3aBUCUMOCTEH OHMOJOTHYECKHX OOBEKTOB
MEXK]Ty COOOM;

OIICHWBATh HAa MPHUMEHUMOCTh M JIOCTOBEPHOCTh WH(MOPMAIIHIO, TIOJYICHHYIO B
X0/J1e HAOJIFOICHUS U DKCTICPUMEHTA;

CaMOCTOSATENbHO (OPMYIUPOBATh OO0OOIIEHUS W BBIBOABI IO pe3yJbTaTaM
IPOBEIEHHOTO HAOIOACHUS, SKCIIEPUMEHTA, BIAJETh HHCTPYMEHTaAMHU OIICHKU
JIOCTOBEPHOCTH MOJTYyYEHHBIX BHIBOJIOB 1 00OOIICHUM;

IIPOTHO3UPOBATH BO3MOXKHOE alibHENIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
WX TIOCNIEJICTBUS B aHAJIOTHYHBIX WM CXOJHBIX CUTYyaIUsX, a TAK)KE BBIJBUTATH
MIPEAMOJIOKEHUS 00 MX PA3BUTHH B HOBBIX YCIIOBHSX U KOHTEKCTaX.

Pabora ¢ nadbopmarmei:

MIPUMEHSTH Pa3JIMYHbIE METOIbI, HHCTPYMEHTHI U 3aIIPOCHI MPHU MOUCKE U 0TOOpE
Ouonornueckod WHQPOPMAIMM WM JaHHBIX W3 HMCTOYHHUKOB C YYETOM
peAJIOKEHHON y4eOHOM OUOIOTUUECKOM 3a1auu;

BBIOWpATh, aHAJIM3UPOBATh, CHUCTEMATU3MPOBATh W  HMHTEPIPETHPOBATH
OMONOTUYECKYI0 HH(POPMAITHIO PA3TUIHBIX BUOB B (POPM MIPEICTABIICHNUS,
HAXOJUTh CXOJIHBIC apTyYMEHTHI (TIOITBEPIKIAFOIIHE HITH OTPOBEPTAIOIIHNE OJTHY U
Ty K€ UJCI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;
CaMOCTOSTEIIHO BBIOWPATh ONTUMAIEHYIO (hOpMY TpeICTaBlIeHUs HHGOPMAITIH U
WJUTIOCTPUPOBATH PelIaeMble 3aa9H HECIOKHBIMU CXEMaMH, THarpaMMaMi, HHOU
rpaduKoil 1 KX KOMOWHAIIUSAMH,

OIICHWBATh HANEKHOCTh OHOJIOTMYECKOW HWH(OpMAIMU 1O  KPUTEPUSIM,



MMPEAJIOKCHHBIM YUUTCICEM UJIN C(l)OpMy.TII/IpOBaHHBIM CaMOCTOATCIIBHO,
3alIOMHMHATb U CUCTEMATU3UPOBATh 6I/IOJIOFI/I‘ICCKYIO I/IH(I)OpMaHI/II-O.

B chepe osraoenus ynusepcanohvimu yueOHbIMU KOMMYHUKAMUSHLIMU OeUCMEUIMU
OO6mienue:

BOCIIPMHUMATh U (POPMYIUPOBATH CYXKIEHUsI, BEIpaXKaTh SMOIIUU B TIPOIECCE
BBITIOJTHEHHUS MMPAKTUYCCKUX U JTA00PATOPHBIX padoT;

BBIpakaTh ce0s1 (CBOIO TOUKY 3pEHHMS) B YCTHBIX U TUCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HeBepOadbHBIE CpEACTBA OOIICHWS, TOHMMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HATh W PACMO3HABATH MPEANOCHIIKA KOH(IMKTHBIX
CUTYyallul U CMsITYaTh KOH(MIUKTHI, BECTH IIEPETOBOPHI;

MOHUMAaTh HAMEPEHHs JIPYTUX, TMPOSIBISITh YBAKUTEILHOE OTHOIICHUE K
co0€eceTHUKY U B KOPPEKTHOU (popme (OpMyIHpOBATH CBOU BO3PAKEHUS;

B X0JI¢ IMAJIOTa W/UJIM JUCKYCCUH 3aJ1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXaaeMOi
OMOJIOTUYECKOH TEeMbl M BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha PEIICHUE
OMOJIOTHYECKOM 3a7a4M U MOJJIep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOW CYXICHHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB JHANOra,
0oOHapy>KUBaTh PA3IHMYUS U CXOJCTBO TO3UITUH;

nyOJIMYHO TIPEACTABIATh PE3YIbTAaThl BBIMOJHEHHOTO OHOJOTHMYECKOTO OIBITA
(?KCcIIepuMeHTa, UCCIICA0OBAHUS, IPOCKTA);

CaMOCTOSATENIbHO BBIOMpATh POpPMAT BBICTYIJIEHUS C YUETOM 3a]1a4 MPE3CHTALMH U
OCOOEHHOCTEW ayJUTOpPUM M B COOTBETCTBUM C HUM COCTaBJISTh YCTHBIE U
IIMCbMEHHBIE TEKCTBI C UCIIOJIb30BaHNEM WIITIOCTPATUBHBIX MAaTEPUAIIOB.

CoBMecTHAas IeITEILHOCTD (COTPYIHUYECTBO):

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBUIYATHHOU
paboThl MPU PEIICHUH KOHKPETHOM OMOJIOTMYECKON MpoOJieMbl, 000CHOBBIBATH
HEO0OXOIUMOCTh NMPUMEHEHHUS TPYMIOBBIX (OPM B3aUMOJECHCTBUS TPU PEIICHUU
MOCTaBJICHHOW yueOHOU 3a/1auu;

MIPUHUMATH 11€J1b COBMECTHOM JEATEIbHOCTH, KOJUIEKTUBHO CTPOUTD JICUCTBUS 110
e€ JMOCTHKEHHUIO: pacrpeeisTh POJiM, JOTrOBApUBATHCS, OOCYXKIaTh MPOIECC U
pe3yJbTaT COBMECTHOM pabOTHI;

yMeTh 0000IIaTh MHEHHUSI HECKOJBKHUX JIIOJIEH, MPOSBISTE TOTOBHOCTH
PYKOBOJUTD, BBINOJIHATH MOPYUYCHUS, TOTUUHITHCS,

MJIAHUPOBATh OPTAaHU3AIMIO COBMECTHOW pPAaOOTHI, OMpENENsITh CBOIO POJb (C
Y4ETOM TPEANOUYTEHHII UM BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBHS),
pacrpenensTh 3aJadyd MEXAy YJeHaMH KOMaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dopmax paboTsl (0OCyXneHMs, 0OMEH MHEHUSIMU, MO3TOBBIC IIITYPMbI U UHBIE);
BBITIOJTHSITH CBOIO YacCTh pabOThI, JOCTUTAaTh KAUECTBEHHOT'O PE3yjIbTaTa 1o CBOEMY
HaIPaBJICHUIO U KOOPIMHUPOBATH CBOU JACHCTBUS C IPYTUMHU WICHAMU KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OONIMH MPOMYKT MO KPUTEPUSIM,
CaMOCTOSATENIbHO  CHOPMYJIUPOBAHHBIM  YYaCTHHUKAMH  B3aWMOJICHCTBUS;
CpaBHMBATh PE3YJIbTATHI C UCXOIHOM 3a/1aueil M BKJIAJl KXI0r0 YjieHa KOMaH/bl B
JTOCTIDKEHHUE PEe3yJbTAaTOB, pasleisaTh c(epy OTBETCTBEHHOCTH W TIPOSBIISTH
TOTOBHOCTH K MPEJOCTABICHUIO OTUETA TIEpE]] TPYIIION;



OBJIaACTH CHUCTEMOU YHUBCPCAJIbHBIX KOMMYHHKAaTHUBHBIX HGﬁCTBHﬁ, KOTOpad
oOecrnieunBaeT C(i)OpMI/IpOBaHHOCTB COIIMAJIBHBIX HABBIKOB W SMOIMOHAJBHOI'O
HHTCJIJICKTA MIKOJIBbHUKOB.

B cgepe oenadenus ynueepcanvHuiMu yueOHLIMU peSYIAMUSHLIMU  OCUCTBUAMU.
Camoopraau3anus:

BBISIBJISITH TMPOOJIEMBI ISl PEIICHUS B JKU3HEHHBIX M Y4YEOHBIX CHUTYalUsX,
MCIIOJIB3YS OMOJIOTMYECKHE 3HAHNUS;

OPUEHTHPOBATHCS B PA3IUYHBIX MOAX0/IaX TPUHATUSA PELICHUH (MHAUBUYyaIbHOE,
OPUHATUE PEUICHUS B TPYIIE, MPUHATHE PEIICHUH IPYyNIon);

CaMOCTOSITENIbHO COCTAaBJISATh AJTOPUTM pEIIeHHus 3aJayd (UM €ro 4acTh),
BBIOMPATh CIOCO0 pemieHus] Y4eOHOW OMOJIOTHMYECKOW 3amadu ¢ yIETOM
UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATH
IpeIaracMple BapUaHThI PELICHUM;

COCTaBIIAITh TUIAaH JACWCTBHI (TUIaH peanu3aldd HAaMEYEHHOTO allfOpUTMa
pEIIeHus), KOPPEKTHUPOBATh MPEIJIOKECHHBIN anropuTM ¢ YYETOM TMOTYyUYCHUS
HOBBIX OMOJIOTHYECKUX 3HAHUN 00 N3yuyaeMOM OMOJIOTHYECKOM OOBEKTE;

ACJIaTb BBI60p )51 6paTB OTBCTCTBCHHOCTD 3a PCIICHHUC.

CaMOKOHTPOJIb (pedirekcus):
BJIQJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U PE(PIICKCUH;
JaBaTh aJCKBATHYIO OIIEHKY CUTYAIlMH U MPEJIaraTh IUIaH e N3MCHCHUS;

YUUTBIBATh KOHTEKCT U MPEJABUICTH TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPHU
pereHny  y4eOHOW OMOJIOTMUECKOW 3a/laud, aJanTHpOBaTh pEIICHHE K
MEHSFOIIIMCS O0CTOSITEIBCTBAM;

OOBSCHATh IPUYHUHBI JOCTIKCHHS (HETOCTHKEHUS) PE3yIbTaTOB JACATEIHHOCTH,
JaBaTh OIICHKY NPUOOPETEHHOMY OIBITY, YMETh HaXOAWTh IIO3WTHBHOE B
IIPOMU3OLIEAIIEN CUTYyallUK;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITECIIBCTB,
WU3MEHHBIINXCS CUTYaIlMi, YCTAHOBJIEHHBIX OIMMUOOK, BO3HUKIIIHUX TPYIHOCTEH;
OILICHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBHUSIM.

OMOIMOHAJILHBIA MHTEIIEKT:

pa3nnyaTth, HA3bIBaTh W YNPABISATh COOCTBEHHBIMH HSMOLMSIMH M SMOIMSIMHU
APYTHX;

BBISIBJISITh M @aHAJTM3UPOBATH TPHYNHBI SMOIIHIA;

CTaBUTH ce€0s1 HA MECTO JAPYTOTO YeJIOBEKa, TOHUMATh MOTUBBI U HAMEPECHHUS
ApPYTOTo;

PEryJIUpOoBaTh CIIOCOO BHIPAKEHUS IMOLIUH.

[Tpunsitue ceds u Ipyrux;

OCO3HAaHHO OTHOCHUTKCS K IPYTOMY YETIOBEKY, €0 MHEHHIO;

npuU3HaBaTh CBOE MPaBO Ha OMIMOKY M TaKOe K€ MPaBo APYroro;

OTKPBITOCTh ce0e U IPYTHM;

0CO3HaBaTh HEBO3MOXKHOCTh KOHTPOJIHPOBATH BCE BOKPYT;

OBIIJICTh CUCTEMOW YHUBEPCATBHBIX YUEOHBIX PETYIATUBHBIX JCHCTBHIA, KOTOpas



o0ecnieunBaeT (HOPMUPOBAHHE CMBICIOBBIX YCTAHOBOK JMYHOCTH (BHYTpPEHHSA
NO3UIMS JUYHOCTH), U KU3HEHHBIX HABBIKOB JHYHOCTH (yHpaBiieHUs COOOM,
CaMOJUCIIUIIMHBI, yCTOMYUBOIO MTOBEICHNUSA).

IIpeaMeTHbIE pe3yabTaTbl OCBOCHUS MPOTPAMMBbI
B no3naBaTenpHON (MHTEIUIEKTYaIbHOM) chepe:

— TpuoOpeTEeHNE OMbITa MCIOIH30BAHMS METOIOB OMOJIOTHYECKON HAYKH C IIEIBIO
U3y4YeHUs] OMOJIOTHYECKUX OOBEKTOB, SIBICHUH M MPOLIECCOB: HAOJIO/IEHHUE, ONUCAHUE,
MIPOBEJICHUE HECIOKHBIX OMOJOTMYECKUX OMBITOB M SKCIEPUMEHTOB, B TOM UHCIIE C
WCIIOJIb30BAaHMEM aHAJIOTOBBIX M ITU(PPOBBIX OMOJOTHIECKUX MPUOOPOB U HHCTPYMEHTOB,;

— (opMupoBaHue yMEHUS UHTEIPUPOBATH OMOJIOTHYECKUE 3HAHUS CO 3HAHUSIMU U3
IpYTUX y9eOHBIX TpeaAMETOB ((HDU3UKH, XUMUH, Teorpadrn, UCTOPUH, OOIIECTBO3HAHUS
UT. 1.);

— (opmupoBanue yMeHuUil pemath yueOHbIe 3a1a4d OMOJIOTUYECKOTO COMIepKAHUS,
BBISIBIISITh ~ NPUYMHHO-CJICJICTBEHHBIE  CBSI3M,  IMPOBOJUTH  KAYECTBEHHBIE U
KOJIMYECTBEHHBIC PACUETHI, IeJIaTh BHIBOIBI HA OCHOBAHWH TIOJTyICHHBIX PE3yIbTaTOB;

— (opmupoBaHue yMEHHS IIAHUPOBATH YUEOHOE HMCCIIECIOBAHWC WIIW MPOCKTHYIO
paboTy ¢ y4eToM MOCTAaBICHHOU 1eNu: POPMYyIUPOBAThH MPOOJIEMY, TUTIOTE3Y U CTABUTH
3a/layd MCCJIEJIOBaHUsA, BBIOMpPATh AJEKBAaTHO MOCTABJICHHOW IETHM METOJbI, JenaTh
BBIBOJIBI IO pe3yJIbTaTaM MCCIICTIOBAHUS WIN POSKTHON ACSITEIIBHOCTH;

— (¢dopMmHupoBaHHEe  HMHTEpeca K  YIIyOJIGHHIO  OMOJIOTUYECKUX  3HAHUU
(mpeanpoduibHas MOArOTOBKA U MpodecCUOHANIbHAS OPUEHTAIMS) U BBIOOPY OUOJIOTUH
KaK Ipo(UILHOTO TIpeMETa Ha CTYIIEHU CPEIHETO MOJTHOTO 00pa30BaHus JJIs Oyayiien
npodeCCUOHAIILHON JEATEeIIbHOCTH, B 00JacTH OWOJIOTHHM, MEIMIIMHBI, SKOJIOTHH,
NICUXOJIOTUH, BETEPUHAPHUH, CETTHCKOTO XO35HCTBA;

— BIIAQJiCHUE HaBbIKaMu paboThl ¢ uUH(OpMaInuMeld  ecTECTBEHHO-HAYYHOTO
COJIEp>KaHMsl, MPEJCTABICHHON B pa3HON popme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeMm, TpaduKoB, JauarpamMm, Mojelied, HW300paKEeHM), KPUTHUYECKOTO aHajIn3a
nH(OpPMAITUHU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMCHHUE MHTETPUPOBATH OMOJIOTMUYECKHE 3HAHMS CO 3HAHUSMHU JAPYTUX YUCOHBIX
IPEIMETOB; MHTEPEC K YIIyOJIeHUI0 OMOJIOTMYEeCKUX 3HAHUW U BBHIOOPY OMOJIOTHHU Kak
mpoQMIBHOTO TPEAMETa Ha YPOBHE CpEIHEro o00Iero oOpa3oBaHHs s OymyImiei
podheCCHOHAIBHOM  JACATEILHOCTH B 00JIACTH OHOJIOTHH, MEIMIIMHBI, 3KOJOTHH,
BETEPUHAPHH, CEIbCKOTO XO3SIMCTBA, MHIIEBOM MPOMBINIJICHHOCTH, TICHXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEACTABIICHHUS O MAaTePUATMCTHUYCCKOW CYITHOCTH
T'CHOMOB JKHUBBIX OPTaHU3MOB U PETYJISAIHIO KX PaOOTHI,

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAMOIICH CpENbl, BIUSIOMNX Ha Pa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTAHU3MOB, Q/IANTAIMKA K (JaKTOpaM OKPYKAFOIICH CpeIbl;

— 3HAHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTHH, UCTIOIB30BAHMS €€ TOCTIKCHHUH B
COBPEMEHHOM XU3HH YeJIOBEKa, 0COOCHHOCTH MCIOJIb30BaHUS JKUBBIX OPTAaHU3MOB IS
POU3BOJICTBEHHBIX HYXK]] UEJIOBEKA,



— 3HaHWE OCHOBHBIX MOJXOJOB CEJEKIIUU U OMOTEXHOJIOTUHU KYJIbTYPHBIX PACTEHUH,
XapaKkTepU30BaTh  T€HETUYECKHM  MOAU(PUIIMPOBAHHBIE  PACTeHMs, OINEPUPOBATH
NOHATUSMM, TUOPHIM3ALMS, OTHAJCHHAs TUOPUIM3aLKsA, HMCKYCCTBEHHBINM O0TOOD,
reTepo3uc, TpaHcPopmalysi, MyTareHes3, FTeHETUIECKOE PETaKTUPOBAHMUE;

— IIOHMMaHUE€  MOJIEKYJIPHBIX  MEXaHM3MOB  pCAIM3alMM  HACJICACTBEHHOU
uH(pOpMaIlMU U YMEHHE CBOOOIHO ONEPUPOBATH OCHOBHBIMU MOHATUSMHU MOJIEKYJISIPHON
OMOJIOTHH U €€ COBPEMEHHBIX HAIIPABJICHUH — F€HOMUKH, METAr€HOMUKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JIEBaHMH YeNOBEKa, MEXaHU3MOB HUX Pa3BUTHs, CIIOCOOaX
UX JUArHOCTUKH U JICYEHUS,

— (¢opMupoBaHHE YMEHHS HCIOJb30BaTh MOHATUWHBIN ammapar ¥ CUMBOJIMYECKUN
S3bIK TEHETHKH, TPAMOTHOE€ NPUMEHEHHUE HAyYHBIX TEPMHUHOB, MOHATHI, TEOPHIA,
3aKOHOB JUISI OOBSICHEHUS HAOII0JaeMbIX OHOJIOTHYSCKHMX OOBEKTOB, SIBICHUH U
MIPOIIECCOB, MO3BOJIIONIUX 3aJI0KUTh (DYHIAMEHT HAy4YHOT'O MUPOBO33PEHHS.

B 11eHHOCTHO-OpHEeHTAIIMOHHOM cdepe:

— 3HaHHWE, YTO TMPHUMCHCHHE COBPEMCHHBIX TEXHOJIOTHH MOJICKYJISIPHOW Ouosornu
MO3BOJIICT YCIEIIHO peIIaTh Takue 3JI000JHEBHBIE MPOOJIEMBI, KaK OXpaHa
OKPYXaIoIIel Cpebl, COXpAaHEHUE 3I0POBBS YEIOBEKA, KOHTPOJIh U BOCCTAHOBJICHHUE
HKOCHUCTEM.



TEMATHUYECKOE IINTAHUPOBAHUE

Moayabs «MosieKkyasipHbie OCHOBBI (PM3HO0JIOTHH M (papMakosorum» (68

4acoB)
TeMmbI OcHOBHOe coepkaHue JlesAiTeJbHOCTH
IKOJIbHUKOB
Tema 1. BBenenune. buoreHHrsie 371€MEHTHI: HccnenoBaTenbckas
®dusnosiornveckas | opranoressl: O, C, N, H. AkTuBHBIC (hOpPMBI paborta
xumus (20 4) KHUCJIOPOJIa, UXIIOJTyYEHUE, HEUTpaIn3alusl. «KonuyecTBeHHas

MakpoaieMeHThI: IPOLICHT COAEPKaHUSI B
OpraHusMe, BbIMoNIHsAeMas (QyHKIHS,
coJiepKaHue B MpoayKTax nutanus.Ca2+ -
CBsI3bIBaIOIME OCJIKHU, JETIOHUPOBAHUE KaJbIHs,
perymsiius ypoBHs KaJbllUs B OpPraHU3ME:
TOPMOHBI o4YeK. Mg — cTpoeHue xjaopoduiiia,
€ro aKTUBALMs COJTHEYHOW SHEPTUECH.
MUKpPO371EMEHTBI: B KAKMX MOJIEKYJIAX
COJICPIKATCS, BBITOJHSIEMAsT (DYHKIIHS,
coJiepKaHue B MIPOJYKTaX MUTAHUS.
[TocnenctBust nepeno3upoOBKU
MHUKpO3JeMeHTaMu. Fe — ycBauBaemble TUIIbI
COCIMHEHMH Kelle3a.

benku, conepxamue meap. [laTonornueckue
cuHJIpoMbl MeHke u BuibcoHa, CBSI3aHHBIE C
MeTaboIM3MOM METH.

Tokcuunsie 35eMeHThI [lepuoanyeckoit
CUCTEMBI 17151 opranu3ma. BiusHue
HEJIOCTAaTKaMaKpO U MUKPORJIEMEHTOB Ha
YKUBBIE OPraHU3MBI.

XKupsl. 3a0oneBaHus YeI0BEKA,CBSI3aHHBIE

C HapyIIEHUSMU )KHUPOBOTO OOMEHA.
Jucnununemun.

VYrneBoabl. 3a060eBaHuUs YeJIOBEKa,CBI3aHHbIC
C HapYyILIEHUSIMU YTJIEBOJHOTO OOMEHa.
CaxapHblIil 1uaber.

benku. Ctpoenue. 3aboneBaHus yeloBeKa,
CBSI3aHHBIE C HAPYIICHUSIMH OEIKOBOTO
oOMeHa.DyHK1MN 6eKOB. DEpMEHTHI.
Mexanusm neiictBusi. Knaccel
(hepMEeHTaTUBHBIX PEAKITUH.

KodepmeHTs!.

Butamuns! )xupopacTBOpUMEIE,
BoJopacTBOpuMBIe. [IpeBparienue
BHUTAMHHOB B aKTUBHBIC (DOPMBI
ko(epMeHTOB. ABUTaMUHO3bl. OCHOBHBIE
THUITBI META0OTUIECKUX PEAKITHN.
buosneprernueckue npouecchl. I mukonus.
uxn Kpebcea. Lenb nmepeHoca 371eKTPOHOB.
Oxucnenue KupHbIX KUcIoT. Karabonusm
AMUHOKHCIIOT. [ TFOKOHEOTeHE3.

CuHTe3 yrieBo10B, OEIKOB, JKUPOB.
MeTtabonutuyeckue 3a00aeBaHus.
[IpakTueckoe 3aHsATHE: «pELICHUE

3a/1a4 Ha YHEPTEeTUUECKUM OOMEH»

Knerka. [Tonsatue memOpansl. OyHKITHH
MeMOpaH. Bujipl TpaHcmopra B KJIETKY.

OLICHKA COJICPKAHUS
MHUKPO3JIEMEHTOB WJIU
BUTAaMHHOB B ITHIIEBBIX
MPOAYKTaX».
[IpakTrueckoe 3aHsTHE
«KauecTBeHHbBIC
peakiuu Ha
OpraHUYeCcKHUe
MOJIEKYJIBI.
[IpakTrueckoe 3aHATHE
«JIeHaTyparus OCIKOBY
[IpakTrueckoe 3aHATHE
«M3y4yeHne akTUBHOCTH
aMUJIa3b».




MeMOpaHHBIE OpraHOu bl 3a00IEeBaHUS
CBSI3aHHBIE C HAPYILIEHHEM PaOOTHI
MeMOpaHHBIXOpIaHe, 00Je3H! HaKOIJICHHS.
Turbl KOHTAKTOB MEX/Y KJIeTKaMu.3HaYCHUE
MEXKJIETOYHOH KOMMYHMKAILIUU 7Sl 310POBbsI
opranusma. Snpo. YpoBHM ynakOBKHU
XpoMaTuHa. XpOMOCOMHBIE TEPPUTOPUH.
HemeMOpaHHbIEOpraHOU IBI.

Tema 2.
Mouekyasipaas
ouoJtorus (20 4)

OCHOBHBIE BEXM pa3BUTUS MOJEKYJSIPHON
ounonorun. HyknenHnosbie kuciaotel. OCHOBHBIC
MPUHLUIIBI CTPOEHUsA. MaTpuyHble CHHTE3BI.
Pennukanuss — oCHOBa KJIETOYHOIO JIEJIECHHUS.
[Ipunmuner  permukanuu.  Myrtamuu.  Yto
BbI3bIBaCT H3MeHeHus1s B crpoennn JHK.
[Ipunnune! penapauuu. TpaHCKpunuus.
I'enernueckuit koa. Tpancnsauus. Opranuzanus
reHoma BUpycoB [IpoTuBOBUpYCHBIE CPEICTBA,
MeXxaHu3Mbl HMX JeidctBus. OpraHuzauus
reiomMa  Oakrtepuil.  AHTHUOaKTEepHUATbHBIC
npenapatsl. Opranu3zanus reHomMa 3yKapuoT
['eHoMHOE perakTUpOBaHUE.

[IpakTruueckas padora
«Mopenb JIHK-
OpUTamMu».

«Permrenne 3aga4 Ha
TeHETUYCCKHUI KOJIY.

Tema 3.

DapmakoJI0Tus
(28 v)

[Tonstue o nekapcrBax. [IpuHUMIIBI MOAX0AA K
IIOMCKY HOBBIX JIEKAPCTBEHHBIX CPE/CTB.
CKpUHUHT U €r0 METO/IbI.

I[Iytu BBenmenus JIC. ®apmMakOKMHETHKA
JIEKapCTBEHHBIX BEIIECTB. BcacwiBanue
(abcop6brus) nekapcTB. OCHOBHBIE MEXAHU3MBI
BCAChIBaHMs.  T|paHCHOPT  JIEKAPCTBEHHBIX
BemectB. ['eHbl u Oenku mepBod  ¢a3wl
ouotpanchopmarum. [Tyt BBIBEJICHUS
JEKapCTB M3 OpraHM3Ma. OKCKpeuus H
anuMvuHanua. ['ensl u Oenku BTOpod (assl
ouoTtpancdopmarum. dapmakoIMHAMUKA.
I'maBHoe u m1oOO4YHOE, pe30opOTHBHOE U
MECTHOE, MpsMoe, HenpsiMoe U pedIeKTOpHOE
nercTBue. Buabl B3aMMOICCTBHS JIEKAPCTB.
Tuner KJIETOYHBIX PELENTOPOB.
CenexkTuBHOCTH (M30MpPaTENBbHOCTD) JEUCTBUSA,
CBA3b «XUMHYECKAst CTPYKTypa —
(hapMakooruueckast akTUBHOCTD BEIIIECTBY.
DapMaKoIOru4ecKoin MOIYJIALUU
CHHANTUYECKOW XOJIMHEPrUYeCKOUNEpeaauH.
dapmakosoruiyeckass peryisiius aKTUBHOCTHU
aJpEHEPTUIECKOTO CcHuHarca. MomnekymspHas
(hapMaKkooTus aHTUAUIEPTUYECKUX CPEJICTB.
['ucramuHOBBIC pENenTOopHI: THIIBI,
MOJIEKYJISIpHass ~ opraHuszanus.  MexaHusm
JNEUCTBUST W TPUMEHEHHWE  TPernaparoB,
CTUMYJIUPYIOUIUX  MPOIECChl HMMMYHHUTETA.

MonekynsapHbIi MEXaHU3M
MIPOTUBOBOCTIIATUTEIBHOTO JEUCTBUSA
TJIFOKOKOPTUKOCTEPOHU/IOB, HECTEPOUTHBIX

IIPOTUBOBOCHIAIIUTEIBHBIX CpeacTB. [lonsaTue o
HapKo3e u HapKO3HBIX npenaparax.
KieTounslii u HEPBHBIN HAapKo3.

HccnenoBarensckas padbora
«[ToBeneHnveckue TeCThI
[IpakTryeckas pabora
«['ncronornueckue
npenapaTrsl UMMYHHOU
CHCTEMBI».

[IpakTuyeckas pabora
«['ucronornueckue
npenaparsl HEpBHOMN
CHCTEMBI».




dapMakoIoruuecKas XapaKTepUCTHKA
OTJENbHBIX IPYNITHAPKO3HBIX CPENICTB.

TlociemoBaTenbHOCTE IEUCTBUS Ha
LEHTPAIBHYIO CUCTEMY.

®dusnonornyeckuii coH, ¢da3el cHa. Buabl
HapyLIECHUH CHa ITonsiTue 0
MEIMKAMEHTO3HOM CHE U  CHOTBOPHBIX
npenapaTax (TMIIHOTHKAX).

MonekynspHbie MEXaHU3MBbI JEUCTBUS

HCprOJIeHTHKOB, BJIMSAHHUEC Ha I[O(baMI/IHOBBIC,

CEPOTOHUHOBBIE, aJIPEHO- U T'MCTAMUHOBBIE
peuenTopbl, MuX JACUCTBHE Ha KJIECTOYHBIE
MeMOpaHbl, Ha JIEIOHUPOBAHUE TKaHEBbIX
MOHOAMHHOB.

Moxayab «MoJieKyJisipHble OCHOBBI cejieknum» 9 kiaacc (68 yacoB)

BbI3bIBacT U3MeHeHus B ctpoennu JJHK.
[TpuHumne! penapauuy. TpaHCKpUIus.
I'enernueckuit koa. Opranuzanus
reHoMa BUPYCOB

[IpoTBOBUpYCHBIE CPENCTBA,
MEXaHWU3MBI Ux JnercTBus. Opranusanus
reHoMa 0axkTepuil AHTHOAaKTepUuaIbHbIE
npenapatsl. Opranuzanus resoma
JyKapuoT [ €eHOMHOE pejakTUpOBaHNE.

Tembl OcHOBHOe coiepKkaHue JlesiTeJIbHOCTD
NIKOJLHUKOB
Tema 1. OCHOBHBIE BEXH  Pa3BUTHS [IpakTrueckas pabota
MouiekyasipHasi MOJIEKYJIAPHOU OMOJIOTUH. «Mopens JTHK-
ouosrorus (20 4) HyxnenHoBble KUCTOTBHI. opUTramm».
OcCHOBHBIE TPUHITUITBI CTPOCHHS. [IpakTrueckas pabora
Marpuunbie cuHTe3bl. Perukarus «Pemmenue 3amad  Ha
— OCHOBA KJICTOYHOI'O JCIICHHUS. TCHECTUYCCKUI KOJI.
[Ipuaiuner perukanuu. Myrauuu. Uro | Tpancasauus».

[IpakTuyeckas pabora




Tema 2.
MouJiexysipHble
OCHOBbI I€HETHKH
(20 u)

[Ipenmer renetuku. KpaTtkas ucropus
Pa3BUTHUS IPEIICTABICHUS O
HACJIEICTBEHHOCTH.

OT reHa K npu3HaKy: Kak pacKpacuTh
kota. Uto Takoe npusHak? [IyTh OT rena
10 pyu3Haka. Myrauuu. Asienu.
['eTepo3uroThl 1 rOMO3HUTOTHI.
JIoMUHAHTHBIE U PELECCUBHbBIC

aienu. ['eHbl cTpoAT opranusm.
BxitroueHure U BBIKITFOUEHUE OOJIBIITOTO
Habopa reHoB. Kak Ki1eTku moHUMAIOT,
KaKue TeHbI JOJDKHBI pad0TaTh.

3axkoHEI MeHaensa: oOquH el - OOUH
npu3Hak. Cxema ckpeuuBaHus. 3aKoH
eaMHO00pa3us THOPUIOB TIEPBOTO
IIOKOJIEHUS. 3aKOH PaCIIEIIIICHUS
MpU3HAKa BO BTOPOM TMOKOJICHHH.
3axoHbl MeH1e151: HECKOJIBKO I'€HOB -
HECKOJIBKO MTPU3HAKOB.

JurubpuHoe CKpelMBaHue.
HezaBucumoe pacxoxieHne XpoMOCOM.
CuernieHHOE Hacle0BaHUE.
BsaumopeiicTBue reHoB. AjienbHOE U
HeasuienbHoe. OnpeeneHue mnoua.
[TonoBeie xpoMocoMBbl. CaMIIbl U CAMKH.
Brusinue ¢pakTopoB OKpyKarOIIEH Cpebl.
XpPOMOCOMHOE OIpeIeTIeHHE MOoJIa.
[TosnoBeie xpomocomsl. [Ipobiema
JOTIOJHUTEIBHON X-XPOMOCOMBI Y
KEHIUH. TpeXIBETHHIC KOITKH.

PoneBas urpa «Asnnenny.
HccnenoBaTenbCKuii MPOEKT
MyrtareHHusie (GakTopBbI.
Ponesas urpa «Cynan0a
KJIETKH.

[IpakTrueckoe 3ananue
«AJTOPUTMBI JJISI KIIETOK.
[IpakTrueckoe 3ananue
«Enunoobpasue nepBoro
IIOKOJICHUS».
[IpakTruueckoe 3aganue
«PacuerieHue BO BTOpoM
MTOKOJICHUM.
HccnenoBaTenbCkuid MPOEKT
«3akoHbl I'. Meupens B
JKCIIEPUMEHTEY.
[IpakTrueckoe 3ananue
«Pemerka Ilennera.
[IpakTrueckoe 3ananue
«HacnenoBanmue,
CLEIJIEHHOE C MTOJIOM).
[IpakTrueckoe 3ansaTue
«B3aumoielicTBUS TEHOB
(MonenupoBaHue

CUHTE3a U TpaHCIopTa
MUTMEHTA B KIIETKY)».




Tema 3.
MouJiexysipHble
OCHOBBI cestexkiun (28

)

['eHsbl B monmysisauusax: BEIMKOE
paBHoBecue. [lonyisanus. YacTors!
BCTPEYAEMOCTH NPU3HAKA U AJUIEIIS.
[Tonynauuu MEHSIOTCS: YUCTIEHHOCTD,
MHUTpalus 1 BBIOOp Cympyra.
UucneHHocTh nomyssinud. J{peidreHos.
Mytauuu. HecnydaitHoecKkpelBaHue.
N3omauums. [onynsiuu MeHsroTes:
€CTECTBEHHBIN 0TOOP. MexaHu3m
JEHCTBHS €CTECTBEHHOTO 0TOOpA.
JBrokymuii otoop. MoaudukanmonHas
M3MEHYUBOCTH. CTaTUCTUYECKHE
0COOEHHOCTH MOIU(PUKAITMOHHOMN
n3MeHunBoCcTU. HacnenoBanue
KOJIMYECTBEHHBIX ITPU3HAKOB.
KonuuectBennsie npusnaku. CpenoBas
W3MEHYUBOCTH npusHaka. Koaddunuent
HacleayeMocTu npu3Haka. OTBeTHa
o10op. [lorck reHOB KOMYEeCTBEHHBIX
npu3HaKoB. OAHOHYKIICOTHIHBIC
BapuaHThl TeHoB. JIHK-uu.
[TonmHOreHOMHBIN aHAIW3 aCCOLMALIHIA.
CoxpaHUTh U U3YYUTH F'€HBI, YTOOBI
MeHsATh Oyaymiee. Kak mpaBuibHO
XpaHuTh reHbl. Komnekumn
TEHETUYECKUX PECYPCOB PACTEHUM.
['eHeTnyeckue HEHTPHI B HALLIEH CTpaHe.
I'ne 3aHMMarOTCS FTEHETUKON 1
T€HOMMKOM JJISl HY>K]l CETTbCKOTO
XO3SIICTBA.

[IpakTrueckoe 3aganue
«YacToThl amenei,
TEeHOTHUIIOB U
(EHOTHUTIOBY.

PoneBas urpa
«EcTecTBEHHBIHOTOODY.
HccnenoBarenbckue
paboThI
«MoaudukanuoHHas
U3MEHYHUBOCTD
pacTeHuii B pejenax
BaIllero MecTa
KUTEIIbCTBAY.

[Iporpamma cocraBiieHa Ha OCHOBE MMPHUMEPHOH MPOrpaMMBbl BHEYPOUHOH JiesiTenbHOCTH «buomnorus 5-9
Kiacc. IIpoekTHo-HccenoBaTeNbCKasd AEATEIbHOCTDY.

https://edsoo.ru/wp-content/uploads/ BY JI_ITPII-kypca-BHEYpOUHOI-AeATeIbHOCTU-brogorna-5-9-
knacc.-[TNJI-ocHoBHOe-00111ee-00pazoBanue_HoBas.pdf



https://edsoo.ru/wp-content/uploads/2023/08/%D0%92%D0%A3%D0%94_%D0%9F%D0%A0%D0%9F-%D0%BA%D1%83%D1%80%D1%81%D0%B0-%D0%B2%D0%BD%D0%B5%D1%83%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D0%B9-%D0%B4%D0%B5%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8-%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-5-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81.-%D0%9F%D0%98%D0%94-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%89%D0%B5%D0%B5-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%9D%D0%BE%D0%B2%D0%B0%D1%8F.pdf
https://edsoo.ru/wp-content/uploads/2023/08/%D0%92%D0%A3%D0%94_%D0%9F%D0%A0%D0%9F-%D0%BA%D1%83%D1%80%D1%81%D0%B0-%D0%B2%D0%BD%D0%B5%D1%83%D1%80%D0%BE%D1%87%D0%BD%D0%BE%D0%B9-%D0%B4%D0%B5%D1%8F%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D0%BE%D1%81%D1%82%D0%B8-%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F-5-9-%D0%BA%D0%BB%D0%B0%D1%81%D1%81.-%D0%9F%D0%98%D0%94-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D0%BE%D0%B5-%D0%BE%D0%B1%D1%89%D0%B5%D0%B5-%D0%BE%D0%B1%D1%80%D0%B0%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D0%9D%D0%BE%D0%B2%D0%B0%D1%8F.pdf
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