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MNOSACHUTEJIBHAS 3AITUCKA

IIporpamma pa3paboTaHa B COOTBETCTBHU ¢ TpeOoBaHMsIMU DenepanbHOro rocyaapcTBEHHOTO
00pa3oBaTEeIbHOTO CTAHAAPTA OCHOBHOI'O 0011ero 00pa3oBaHUs, OPUEHTHPOBaHA Ha 00ecIIeueHUe
UH/MBUYaJIbHBIX MOTpeOHOCTEN 00y4yaromMXcsl M HalpaBieHa Ha JOCTH)KEHHE IUIAHHPYEMBIX
pe3yabTaTOB OCBOEHHUS IPOrpaMMbl OCHOBHOIO 0OmIero oOpa3oBaHUs C YYETOM BbIOOpa
Y4aCTHUKaMU 00pa30oBaTEeIbHBIX OTHOIIEHHH KypCOB BHEYPOUHOH IEATEIFHOCTH. DTO MO3BOJISET
o0ecrieunTh €AMHCTBO 00s3aTenbHbIX TpeboBanuii PI'OC BO BceM MPOCTPAHCTBE HIKOIBLHOTO

06p330BaHI/I${Z HC TOJIBKO HAa YPOKE, HO U 3a €ro npeaciaMmu

OBIIIASA XAPAKTEPUCTHUKA KYPCA BHEYPOUHOH JESATEJBHOCTH

«buoaorus 5-9 knacc. [IpoekTHO-HCCIET0BATENbCKAS AeATEIbHOCTb)»

C unenbto olecrieyeHHs NPEEMCTBEHHOCTH COZEp)KaHUs 00pa30BaTENbHBIX IMPOrpamMm
HAYaJIBHOTO 00IIET0 U OCHOBHOTO 001IeT0 00pa3oBaHus pu (OPMHUPOBAHUY TIJIaHA BHEYPOUHOH
JeSITEIBHOCTH 00pa30BaTeIbHON OpraHu3alluy IpeyCMOTPEHA YacTh, peKOMEHAyeMas i BCeX
oOyJaromuxcs:

1 yac B HeJeJ110 — Ha 3aHATHSI 110 IPOEKTHO-UCCIIE0BATEIbCKON AEATEIbHOCTH.

B MBOY COHI Nel peanuzyercst uepe3 3aHATHS BHEYpOuHOU nesitenbHOCTH «buonorust 5-9
kiacc. [IpoekTHO-HcCIIe10BaTeNbCKas AE€ATEIIBHOCTDY

dopma opraHuzalum: KpyxKoK, IPaKTUYeCKHe 3aJJaHus, ydeOHbIe UTPBI.

[Tporpamma «buonorus 5-9 kmacc. [IpoekTHo-uccienoBaTenbCcKas AEATENbHOCTb» YUYUTBHIBAET
BO3pacTHbIE, 0011IeyuyeOHbIE U IICUXOJIOTUYECKNE OCOOEHHOCTH LIKOJIbHUKA.

DopMBbI OPraHu3aNuy 3aHATHN

e DKCIIEpUMEHTAaJIbHBIC 3aHATUS

e [IpakTnueckue ynpaxHeHUs

e [IpenMerHbie HEnENH;

e bubnuoreuynsie ypoku;

e JlenoBble Oecebl;

e VYuyacTue B HAYYHO-UCCIIEJOBATEIbCKUX JUCKYCCHUSX;

e VYuactue B HAaYYHO-UCCJIICAOBATCIIbCKUX KOH(I)CpCHI_II/I}IX.

[EJU W3YUYEHUSA KYPCA BHEYPOUHOH JEATEJBHOCTHU «IIpoekTHO-

ucciaeaoBaTeJabCKad AeATCIbHOCTD»



Leap mporpaMmbl: cO3/laHUE YCIOBUHM ISl OCBOCHUSI OCHOB OpPTaHU3allMd M OCYIIECTBIICHUS
COOCTBEHHOM MPOEKTHO-HCCIEIOBATEIbCKON JIEATENIbHOCTH, a TaKkkKe B INPHOOpETCHHUU
HE00XO0IMMOTO OTIBITA JJIs1 paOdOTHI HAJl MHIUBUAYATIEHBIM UCCIEIOBAHUEM HIIU TIPOCKTOM.

Jannas mporpaMMa paccuMTaHa Ha paboTy co WIKOJIbHHKaMu 5-9 kiaccoB. [lemarory BakHee
aKIIEHTUPOBATh CBOE BHUMAHHUE HE CTOJILKO HA KaueCTBE pe3yibTaTa MPOEeKTa WU UCCIeI0BaHus,
CKOJIbBKO Ha TOM, YTOOBbl Yy4allMiicsl IMoyiydajd 3HaHUS B TOM YHUCJIE U YEpe3 BBIIIOJIHEHUE
IIPAKTUYECKOI0 3aJaHHUs, 1€all BBIBObI M YMO3AKIIFOUEHH S HA OCHOBAHNUHU CBOETO MCCIIE0BAHNUS,
YUUJICSI CPABHUBATH €T0 PE3yJbTaThl C TCOPETUUECKUM MaTepUaIoM M UCCIIEIOBAaHUSAMHU IPYTHX
HIKOJILHUKOB. TakuM 00pa3oM, HIKOJbHUK OCBOUT OCHOBBI IPOEKTHO-HUCCIEI0BATEIbCKON
JESATENIbHOCTH U IPUOOpPETET HAaBBIK KPUTHMUECKOIO OTHOIIEHHs K Martepuany. IIporpamma

pa3burta Ha MOJYJTH, KOTOPBIE MOTYT OBITh UCIIOJIb30BAHBI INOO YaCTUYHO, JTUOO MOJHOCTHIO.

MECTO KYPCA BHEYPOYHOMU JAEATEJIBHOCTU «buoaorus 5-9 kiaacc. [IpoexTHo-
uccijaenonareiabckad geareabHoctby B YUEBHOM IIJIAHE

[Iporpamma kypca BHeypouHou jaestenbHocTH «buosorusa 5-9 kiace. IlpoekTHo-
HCCJIeI0BATEIbCKAs AeSITeJILHOCTDY) TpeArnoiaracT npoeaeHue 1 3ansaTus B Henemoo. (34

yueOHble Heenu, 34 yaca )

Conep:xxanue Kypca BHeypo4Houl jgesiteibHOCTH  «IIpoekTHO-Hcc/Ieq0BaTeIbCKAS

ACATECJIBbHOCTD)»

Moayab «buorexnonorus» 8 kiaaccnl (34 yaca)

1. buorexHoJiorus (2 yaca)

[TonsiTe OMOTEXHONIOTHH. 3aUeM YEIOBEKY OMOTEXHOJIOTHH, B YEM HX MPEUMYIIECTBO MEepPe]]
XUMHUYECKUM CHUHTC30M. OcHOBHBIE OHOOOBEKTHI OMOTEXHOJIOTHU: IIPOMBIIIJIICHHBIC
MUKPOOPTaHU3MBI, KJIETKH U TKaHU PACTEHUH, )KUBOTHBIX M YEIIOBEKa, OMOKATalU3aTOPHI.
[TpakTudeckast pabora «lIpuMepsl mpuMeHEHUsT OMOTOTUYECKUX OOBEKTOB B TBOCH KHU3IHU».
CoIppe 11 OMOCHHTE3a M OIIEHKAa €ro OMOJIOTHYeCKOM IeHHOCTH. OCHOBHBIE MCTOYHHKHU
yriaepona, azorta, ¢gocdopa, MUKpodIeMeHTOB. MccneqoBanue HOBBIX HMCTOYHHUKOB CHIPBS
(BKJTFOYAsi BOTMPOCHI €0 MpPEIBApUTENHHON 00pabOTKH), pa3padoTKa HOBBIX MUTATEIHHBIX
Cpell, B TOM 4YHCIIe BKIIOYAIOMINX OUOCTHUMYISITOPHI M JIPYTHE DJIEMEHTHI YNpaBICHUS U
ONTUMU3AINH MPOIECCOB OMOCHHTE3a. METOIbI ONITUMH3AIUN TUTATEIBHBIX CPE/I.

2. MukpooOuoJiorus (6 yacoB)



[TonoxxeHne MPOKAPUOTOB B CHUCTEME oOpraHuyeckoro mupa. CTpoeHune OaKTepHAIbHON
knetku. Knaccudukamnus 6akrepuii. Mopdonorust 6akrepuii. [IpocTbie U CIIOXKHBIE METOIBI
okpammBanus Oaktepuil. dusnonorus GakTepuil: NUTaHUE, AbIXaHHE, POCT U Pa3MHOXKECHHUE.
3HAKOMCTBO C JIOMEHOM Apxeu (9KCTpeMO(HIBHOCTb, OCOOCHHOCTH CTPOCHHS KJIETKH).
JlaboparopHas pabora «®DukcupoBaHHbIe mpenaparbl Oakrepuil. Onpenenenue GHOpPMBI
IOPEUVIOKEHHBIX KYJIbTYP MHUKPOOPIaHHU3MOB, MCHOJb3Ysl IPOCTOM METOJ OKpacKu»
JlabGopaTtopHast padota «OnpeneneHue TUMA KJICTOYHON CTEHKH METOJIOM OKpAIIUBaHUA 10
['pamy» (1Ipu HaIM4KUK peakTUBOB). MOJIOYHOKHCTIOE U cTUpTOBOE OpoxkeHue. PoToTpodHbIe
u xemoTpodHbie 6aktepun. KuHeTnyeckoe omucaHue Mpolecca pocta MUKPOOPTaHU3MOB.
OKcrnoHeHIManbHasg Mojenb pocra. Kunernka rubenun mukpoopraHuzmoB. JlaboparopHas
pabora «IIpuroroBieHne NPUKU3HEHHBIX IPEMAPATOB MOJIOYHOKHUCIBIX OaKTEepHid».
[TaTtorennsie OakTepun. UymHas majsoyka U 4YepHas CMEpPTh, OOTYIM3M, CTOJOHSK,
TyOepkyne3. Mcropus OopbObl ¢ OakTepuanbHbiMu HH(ekiusMu. JlabopatopHas paborta
«[loceB cmpiBa ¢ pyk Ha yamku I[lerpm». JlaGoparopHast paborta «BplaeneHune 4uCTOM
KyJIbTypbl OakTepuil. Meron pasBeaenuil. Meroa ucromatomniero mrpuxa». JlaboparopHas
pabota «Mopdororuueckass  XapaKTepUCTUKA  BBIICJICHHOW  YUCTOW  KYJIBTYpPBI:
XapaKTepUCTHKAa KOJNOHMM, ¢opma OakTepwii, THN KIETOYHOH CcTeHKW». BoiiHa
OECKOHEYHOCTU: AHTUOMOTHKU NPOTHB OakTepuil. MexaHU3Mbl JEHCTBUI aHTHUOMOTHKOB.
MexkiieTouHasi KOMMyHUKaIus 6aktepuii. YyBcTBO KBOpyMa.

JlaGopatopHas pabota «CpaBHeHHE pOCTa MUKPOOPTaHW3MOB Ha yarike 06e3 1 ¢ 100aBIeHus
anTubuotukoB» MHccnenoparenbckas pabota «IloMCK MHUKPOOPraHHW3MOB 00Jaa0INX
AQHTarOHUCTUYECKON akTUBHOCTbIO». lIpuMeHeHue Oaxtepuil yenoBekoM. KuneTnueckoe
onucaHre OMOCUHTE3a MPOAYKTOB MUKpoOopraHu3Mamu. baktepuu, KoTopble MOTYT pa3iaraTbh
wiactuk.  MccnenoBatensckass — pabora  «BblaeneHHe  MOJOYHOKUCIHBIX — OakTepui,
UCCIIEIOBaHUE MX aKTMBHOCTU». MUKpPOOPraHU3MbI B arpoOMOTeXHONOTUH. MIcKycCTBeHHbIE
accolMaluy pacTeHuid ¢ Mukpoopranusmamu. HccnmemgoBaTtenbckas pabora «Bwimenenue
OakTepuil MOJIC3HBIX ISl PACTEHUI.

3. DykapuoTH4YeCcKHe OPraHu3Mbl B OHOTEXHOJOTHMH (IJIeCHeBble TI'PHOBI, JAPOKIKH,
Boopoc.in) (6 yacon)

[1necHeBble rpHOBI MPOAYIIEHTH OMOIOTMYECKH aKTUBHBIX BellecTB. OO0I1ast XapakTeprucTuKa
IPOXOKEN  caxapoMHIETOB. MCTOopus HWCNONB30BaHUS JAPOXKIKEW B  TPaTULIMOHHOU
OMOTEXHOJOTMU. TEeXHONOTUM BUHOJENUS U XJIEOONEUeHUs], CIEeLUAIN3UPOBAHHBIE PaChl
nposxokei. Metabonu3m apoxokei. Peakius ciupToBoro OpoxeHus.

JlaGopatopuast pabota «Ilomcuer kieTok apoxokei B kamepe [opsieBa». JlaboparopHas

pabota «O0Hapyx eHHEe TPOAYKTOB CIIUPTOBOTO OPOKEHUSI: ITHIIOBOTO CIIUPTA U YTIIEKHUCIOTO



raza». [lomyueHne BTOPHYHBIX METAaOOJMUTOB B JpOAOKax. JpodoKHM Kak NPOTYLEHTHI
ouotorumB. Ilomydenue ueneBbix OenkoB B Jpoxokax. OcoOEHHOCTH BEreTaTUBHOTO H
[I0JIOBOTO PAa3MHOXKEHMS Yy JPOXOKEH, 3HAUEHUE HM3YYEHUS MHUTO3a M LUTOKUHE3a MJIs
ONTHMH3ALMK IIPOLECCOB KYJIbTUBUPOBAHMUS IPOMOKEBBIX INTAMMOB, NOHMMaHUSA IPUYUH
[aTOI€HHOCTH JAPO}OKEeH M IpuOOB, MOMCKAa MMINEHEH (DYHTMIMIOB M pa3pabOTKU HOBBIX
JeKapCTBEHHBIX TmpemapaTtoB. JlabopatopHas pabora «HaOmiomeHue pa3sMHOKCHHS
IpOXKeBBIX KieTok». IIpaktnyeckas pabora «llomydenue TBopora u kedupa Ha OCHOBE
MOJIOYHOKUCIBIX Oakrepuit». [Ipaktuueckas pabora «OcCHOBHbIE BMJBl KBaca M HX
XapakTepUCTHKa» «J{pOkKKH U MOJIOYHOKHUCIIbIE OaKTepuu, IPUMEHSIEMbIE JUIsl IPOU3BOCTBA
kBacay. [IpakTuueckas pabora «CpaBHUTEIBHBIN aHATN3 PA3BUTHUS JPOXIKEH B a9pOOHBIX H
aHa’pOOHBIX ycioBusxy. [IpakTudeckas padbora «MeToabl OIEHKH CBOWCTB XJIeOOTEKapHBIX
nposxkei. OcoOeHHOCTH MPUMEHEHHsI IPECCOBAHHBIX, CYIIEHBIX U MHCTAHTHBIX JIPOACKEI».
HccnenoBatensckas pabora «BiusHue (U3MKO-XUMHUECKUX (AKTOPOB Ha KayecTBO
OMOTEeXHOJIOrMYecKol mnpoaykuuu (kBac, kepup, cwlp, xyued u ap.)». Bogopocom —
NEPCIEeKTUBHBIA OOBEKT JUIsl MPOM3BOJICTBA O€lKa M YIiIeBoAoB. buorexHomoruueckue
METO/Abl OYMCTKHU TBEPJIBIX, JKUAKMX OTXOAOB M Tra3000pa3HbIX OTXOAOB IPOM3BOJICTB.
Crounble Boabl. CxeMbl OYMCTKH. BHOGUIBTPBI, a3pOTEHKH, METAHTEHKH, OKCUTEHKH.
AKTHUBHBIN WJI M BXOJSIIME B HETO MUKPOOPTraHu3Mbl. Vcronib30BaHne BOIOpOCIIEl B OUUCTKE
CTOYHBIX Bo. MiccnenoBarenbckas padota «BnusHue pu3anko-xumMuueckux GakTopoB Ha pocT
Bopopociu (Chlorella vulgaris)y.

3. HacaeacrBennasi uHgopmanus (4 yaca)

HacnencrtBeHHOCTh M HW3MEHUMBOCTH — OCHOBHBIE CBOWCTBA JKUBBIX OpPraHU3MOB.
N3menunBocth. Buasl wu3MenunBocTh. [lpaktnueckass pabota «MoaudukanuonHas
U3MEHYMBOCTb (JIUCThSl, MTOJKH C OJHOro JiepeBa)». I'eH — MarepHajbHBI HOCUTEIb
HaCJIEJCTBEHHOCTH U U3MEHUYMBOCTU. HykienHOBBIE KUCIOTHL. JIoKanu3anus reHeTHIECKOro
Marepuaiia B kietke. [lenenue kinerok. Permmukanua [JHK. OcHoBHas norma MOneKyIsipHOM
o6uonorun. Tpanckpunuus. Tpancusuus. Mytanuu.

[lpaktuyeckas pabora «['eH — UHCTpyKUMs 1O cOOpKe KIETKH (Ha Oucepe HIH
KOHCTpyKkTOpe)». Ilpaktnueckass pabora «Mytamuss Ha OyrepOpone (711000H 00BEKT U3
npenpiayiei paboTel, e U3MEHEHUE HHCTPYKIUU MTPUBEAET K M3MEHEHHUIO BHEIIHErO BH/Ia
00BEKTa)».

4. Bwupycoaorus. (3 yaca)

[Tono>xeHne BUPYCOB B CHCTEME OpraHuyeckoro mupa. CTpykTypa M XMMHUYECKHI COCTaB

BupycoB. Knaccudukamus BupycoB. Penpoaykius BupycoB. [IpocMOTp TOKYMEHTaIbHOTO



¢unpMa o BuUpycax. Bupycel - B030ymuTenu WHOEKIMOHHBIX OoJie3He. OHKOBUPYCHI.
Bakrepuodaru: ctpoenue, CBOMCTBa, IPUMEHEHHE.

[lpaktuyeckas pabora. «Meron pas3Benenuit» Ilpaktuueckas pabora. «TurpoBanue
O6aktepuodarosy. buongornueckre MeTo 11 00PHOBI C BUPYCAMH.

5. T'enHasi uH:KeHepUA U OMOTEXHOJIOTUH. (4 Yaca)

OcHoBbI reHHOH nHXeHepuH. BekTopa. Crienuduuaeckue pepmenTs 6akrepuil. [IpakTuueckast
paboTa «9HJI0OHYKJI€a3bl PECTPUKLMH (pabdoTa ¢ HyKJICOTUIHBIMU I10CJIEI0BATEIbHOCTSAMHU Ha
Oymare)». buorexHonoruu npoaykiuu OeIKOB B OaKTepUaNIbHBIX KYIbTypax. JlocTikeHus
reHHoi nmwkenepuu u 6morexnonoruu. CRISPR/Cas — cucrema amanTHBHOTO HMMYHHTETA
Oaktepmii u apxeir. Ilpaktmueckas pabora «l'emnpie HOxHHIBI - CRISPR/Cas
(MmonenupoBanue Ha Oymare)» ['MO. Metoael nonydenus 'MO. Urpa-auckyccust «Boiurpait
rpaHT Ha cozaanue ['MOy.

6. bHOTeXH0JI0TUM B ’KNBOTHOBOJACTBe (4 yaca)

JlomecTukanys OCHOBHbBIE JIOMAlllHUE >KMBOTHBIE; COBPEMEHHBIE OSKCIIEpUMEHTaxX IIO
JIOMECTUKALIUM KUBOTHBIX (JIUCHI]A, HOpPKAa W Jp. — O3KCHEPUMEHThl HAyYHOW IIKOJIBI
akanemuka bensieBa). Jluckyccus «JloMmectukanus, Bce T PACTCHHS U )KMBOTHBIE, KOTOPBIE
JKUBYT PSJAOM C UEJIOBEKOM UM OJIOMAIIHUBAIOTCSI? MOXHO JIM CUMTaTh TapakaHa
0JIOMAIlIHEHHBIM KUBOTHBIM?». COBpeMEHHbIE METO/IbI B )KMBOTHOBOJICTBE: TPAHCIIJIAHTALIUS
SMOpPHOHOB, XUMEPHBIE KUBOTHBIE, KIIOHUPOBAHHE.

[TpakTuyeckas pabora «MeToauKka KIOHHUPOBaHUS (MoJenupoBaHue Ha Oymare). OCHOBHBIE
00JIe3HM KMBOTHBIX U POJb IMAaTOTEHHBIX MHMKPOOPTraHM3MOB M Iapa3sUTOB B pa3BUTHH
3a00JIeBaHUN JIOMAIIHUX JKUBOTHBIX U OCHOBHBIX MepaxX OOpbObl ¢ HUMM; POJb IMOJIE3HBIX
MUKpPOCUMOMOHTOB B OpraHu3Me >kKMBOTHBIX. [lonoxkuTtenbHoe u mobo4Hoe (OTpUIIATENBHOE)
BO3/ICUCTBUM AHTUOMOTHKOB HA OPraHU3M B XOJ€ JIEUCHMs >KMBOTHBIX; LEM U 33Ja4d
BeTepuHapuu. buotexHonorus kopMoBbIx npenapatos. [Ipaktudeckas pabora «CocraBieHue
palyioHa MHUTaHUS >KMBOTHOTO, PacyeT pacxXxoJ0B Ha cojep:kaHuey». MccnemoBaTenbckast
paborta «OreHKa KauecTBa MOJIOYHON MTPOTYKITHI.

7. BHOTEeXHOJIOTMH B pacTeHueBoACTBe (5 yacoB)

OcHoBHBIE MeTObI cenekuuu. ['mbpuanzanus. @opmsl 0T00pa. OCHOBHBIE HalpaBICHUS
CEJIEKIIMH: YIYYIIEHUE YPOXKAMHOCTH, YCTOWYMBOCTH K OHMOTHYECKUM M aOMOTUYECKUM
¢dakropam. Ilpaktuueckas pabora «BripammBaem ropox. Kak mpoBecTH cKpeluBaHUE Y
ropoxa». OCHOBHbIE TIOAXOJbl CEJIEKUMU M OHOTEXHOJIOTUH KYJIbTYPHBIX pAacTeHHUH,
['mbpuauszanus, OTAajeHHas  TUOpUAM3alUsA, HUCKYCCTBEHHBIH  0TOOp, Trereposuc,
TpaHcopmallusi, MyTareHe3, FreHeTUYecKoe pefaktupoBanue). Vcropus cenexuuu B Poccun

U MUpE, UCTOPUS Pa3BUTHS BaXKHEHIIINX COPTOB KyJIbTYpHBIX pacTeHuil. Kak yenoBex MoxkeT



MoauduuupoBaTh pacteHus? ['eHHas wHXKeHepus pacTeHui: UTO Takoe TeHETHYeCcKas
UH)XeHepus pacTeHuid. Tpancrenusie pactenus. Meroabl noxydenusi. OOpa3oBaHue OmyxoJei
y pacteHuil. ArpoOakrepuanbHas TpaHchopmanus: Ti-rorasmuael.  [ensr  T-JIHK.
MosekynsipHO-TeHeTHUeCKHuEe MeXaHU3Mbl TpaHchopMaluu. ['eHeTuueckoe pelakTupoBaHHeE.
CoBpeMeHHBIE NOAXOABI M JOCTHIKEHUS TI€HETUYECKOIO PENAaKTHUPOBAHMUS PACTCHH.
[IpakTuyeckas pabora «l'eHOMHBIE HOXXHHIBI (MojaenupoBaHue padbotsl cucrembl CRISP-
Cas). Ecrp mm xu3ep B mnpoOupke? buorexHomorus KyJabTYpPHBIX PacTCHHUH.
HccnenoBarenbckas padora «BeipanuBanue pacTeHui B IpoOHpKe (MOMKHO BOCIIONIb30BATHCS
pe3yJbTaTaMH MPEAbIAYIIMX dKCIIEPUMEHTOB 10 COCTABJIICHUIO ITUTATEIBHBIX PACTBOPOB VIS

pacTeHuit)».

Moayab «MoJjiekyasipHble 0CHOBBI (GU3H0JI0THH U (papMakogorun» 9 kiaacc (34 yaca)

1. ®Pusnonornyeckasi xumus. (10 yacon)

Beenenue. buorennsie anemenTsl: opranorensl: O, C, N, H. AktuBHBIC POPMBI KUCIOPO/IA,
UX IMOJIydeHUe, HeWTpanuszanus. Makpo3JeMEeHTbl: IPOLEHT COAEpkKaHHs B OpraHu3Me,
BBIMOJHSAEMAas (PYHKIIMS, COIepKaHue B MpoaykTax nuTaHus. Ca2+ - cBs3bIBarOIME OCNKH,
JICIOHUPOBAHKUE KAJIbIIUS, PETYIISIUsl YPOBHS KaJblUsl B OpraHU3Me: TOPMOHBI ITo4ek. Mg —
CTpOeHHE XJIOpOo(HIIIa, €ro aKTUBAIMS COJHEYHOW JHEprueil. MUKpPOIIEMEHTHI: B KaKHUX
MOJIEKYJIaX COJAEp)KaTcs, BBIOJHAEMas (QYHKIMs, COJAEp’KaHUE B MPOJYKTaX IHUTAHUS.
[locnencTBust mepeno3MpOBKU MHUKpPO3JIEMEHTaMU. Fe — ycBamBaemble THUIIBI COEIUHEHUN
Kene3a. ['eMOnpoTenHsbl, TeMOLMAHUH, HUTOXpOMbI. Cu — YCBOGHHME U TPaHCHOPT MEIU.
benku, conepxamue menp. [latonornueckue cuaapomsl Menke u BuiibcoHa, CBsI3aHHBIE C
MeTabonusmMoM Meau. TokcuuHble 3yeMeHThl [lepuoauyeckoil cuUCTEMBl Ui OpraHu3Ma.
BnusHaue HepocTaTka Makpo M MUKPORJIEMEHTOB Ha >KMBbIE Opranu3Msbl. MccnenoBarenbekas
pabota «KonudyecTBeHHas OlLIEHKA COAePKAHUS MUKPODIIEMEHTOB MJIM BATAMUHOB B TTUIIIEBHIX
npoaykrax» Kupsel. 3a0oneBaHusl YelOBeKa, CBSI3aHHBIE C HAPYIIEHUSIMH KHPOBOIO OOMEHa.
Jucnununemun. VYrneBonapl. 3a0oiieBaHHs 4YEJOBEKa, CBS3aHHbIE C HapYLICHUSIMH
yrieBogHoro obmena. Caxapubiii guaber. benku. Crpoenue. 3aboseBaHus 4eIOBEKa,
CBsI3aHHBIE C HapyleHusMu OenxoBoro oomeHa. DynHkiuu O6enkoB. DepMeHTH. MexaHu3M
neiictBus. Kmaceol ¢epmentatuBHbIXx peakiuil. Kodepmentsl. [lpakTtuyeckoe 3aHsTHE
«KauecTBeHHblE peaklMM Ha OpraHudeckue MoJekynsl». IlpakTuueckoe 3aHsATHE
«denarypanus OenkoB» [lpaktuyeckoe 3ansTHe «lI3ydeHrne aKTUBHOCTH aMHIIA3bD».
Butamunsl xupopacTBOpUMbIE, BOJIOpacTBOpuMEbIe. [IpeBpanieHie BUTAMHUHOB B aKTHUBHbIE
dbopmbl  kKopepMeHTOB. ABHUTaMHHO3BI. OCHOBHBIC THIBI METAOOIMYECKUX PEAKIUH.

buosneprernueckue mporeccel. ['mukonus. Iukn KpeGca. llenms mepeHoca 371€KTpOHOB.



Okucnenne KUpHBIX KuciaoT. Kartabamu3m amuHOkucioT. [mokoHeoreHes. CuHTE3
YIIIEBOJIOB, OEIKOB, )KUPOB. MeTaboiuTudeckue 3a00IeBaHMs.

[Ipaktuyeckoe 3ansithe «Pemenue 3amau Ha sHepretmuyeckuid oomen». Kierka. Ilonsitue
MemOpanbl. OyHkuuu meMmOpan. Buabl Tpancmopra B kieTky. MemOpaHHbIE OpPraHOMIBI.
3a0osieBaHus CBSI3aHHBIE C HapylleHUEeM paboThl MEMOpaHHBIX OpraHeii, O0oJe3HU
HAKOIUIEHUA. TUIIBI KOHTAKTOB MEXY KJIE€TKaMu. 3HaU€HUE MEXKIECTOYHOW KOMMYHUKALUN
JUIs 370poBbsi opranu3ma. llpaktuueckoe 3anstue «uamm3 (kierouka Tpayde)». Smpo.
VYpOBHHU yIakOBKH XpoMaTHHA. XpOMOCOMHbIE TeppuToprn. HemeMOpaHHble OpraHOUIBI.

2. Moaekyasipnas ouosorus. (10 yacos)

OcHOBHbBIE BEXM pa3BUTHUsI MOJIEKYJIspHON Ouosnoruu. HyknenHoBbie KuciaoTel. OCHOBHbBIE
npuHIUNe! crpoeHus. [Ipaktndeckas padora «Boinenenne JJHK u3 6ananay.

[Tpaktueckass pabora «Monens JHK-opuramm». IIpaktudeckas pabora «OmpeneneHue
kauectBa mpemapatoB JIHK ¢ mnomompio crnektpodoromeTpun» (MpU  HATUYUH
o0opynoBanusi). MaTpuuHble cHHTE3bl. Pemnukanus — OCHOBa KIJIETOYHOIO JICIECHMS.
[Tpunuuner  pemnukauuu. [lpaktuueckas paborta «PennukatuBHas MamuHa (Urpa-
nemoHctpanus)». llpaktuueckas pabora «[ILP (momens ammiuduxanuss Ha Oymare)y.
Mytamuu. Yrto BbI3bIBaeT u3MeHeHuss B crpoeHun JIHK. Ilpunumner penapanumu.
Tpanckpunuus. Ilpaktuyeckas padora «Cuna mnpomoTopay». [eHeTHueckuil KOA.
[TpakTnueckas pabora «Pemenue 3agau Ha reHeTHueckuil koa» Tpancmsuus. [IpakTnueckas
pabora «®PonauHr GenkoB». OpraHusanus reHoma BupycoB [IpoTHBOBHpYCHBIE CpeACTBa,
MeXaHU3MbI uXx JeictBus. Opranuzamys reHoma Oakrepuil AHTHOAKTepHalbHbIE IpenapaThl.
UccnenoBarenbckass pabota «PacmpocTpaHeHne aHTHOMOTHKOPE3UCTEHTHBIX OaKTepHii»
Opranuzanus reHoma sykapuot ['eHoMHoe pefakTupoBanue. [Ipaktuueckas padora «Pabora
B COBPEMEHHBIX TIeHeTHuecKkux Oa3ax naHHbIX. IlpoBenenue In silico anammsa
[IOCJIE0BATENBHOCTEN TEHOBY.

3. d®apmaxosorus (14 yacos)

[Tonsitue o nmexapcrtBax. [IpuHIMMIBI MOAXO/Ma K MOMCKY HOBBIX JIEKAPCTBEHHBIX CPEJNICTB.
CKpHMHHUHT U €r0 METOJIBI.

HccnenoBatenbckas padora «IKCIEPUMEHTH MO ONPENEIeHNUI0 TOKCUYHOCTH BELIECTB Ha
apremuausax». lIlyrm  BBegenuss JIC. dapMakoKMHETHKAa JIEKQPCTBEHHBIX BEHIECTB.
BcaceiBanne (abcopOrusi) nekapctB. OCHOBHBIE MEXaHW3MBI BCachbIBaHWs. TpaHCTIOPT
JIeKapCTBEHHBIX BellecTB. I 'enbl u Oenku nepBoit (pazbl buorpancopmanuu. [1yTr BeIBeeHUS
JeKapCcTB M3 OpraHu3Ma. OKCKpenus M dnuMuHanusa. ['eHbl u Oenku BTOpoi  (hasbl
ouorpanchopmaruu. PapmakoguHaMuKa. [ TaBHOE U TTOOOYHOE, pe30POTUBHOE U MECTHOE,

npsiMoe, HeTIpsiMoe U peduIeKTOpHOE neiicTBre. Bunbl B3aumoaeiictBus gekapcTB. CHHEPTU3M



W aHTaroHW3M IIpU COBMECTHOM JEHCTBUM JICKAPCTBEHHBIX BEILECTB, UX Pa3HOBUIHOCTH.
TpancmeMOpaHHblii CHUTHATUHT. THIBI KJIETOYHBIX pPELENnTOpoB. MeMOpaHHbBIC: HOHHBIC
KaHaJIbl, KaTAINTHYECKUE W  compsbkeHHble ¢ (G-Oenkamu;  BHYTPHUKIIETOYHBIE:
LUTOIJIa3MAaTUYECKUE M sAlEpHble. MeXaHU3Mbl JINTaHA-PELIENITOPHOTO B3aUMOACUCTBHS.
CenekTUBHOCTh  (M30MpATENILHOCTh) JCWUCTBUS, CBS3b «XHUMHUYECKas CTpPyKTypa —
dapmakosmoruueckass ~ aKTMBHOCTh  BemIecTB».  DapMakoIIOTMYECKOH  MOIYJSIUH
CHUHAIITUYECKOM XOJMHEPrUYecKord nepenadyd. MOneKysipHbId MeXaHU3M JCHUCTBUA U
(bapmakosoruueckue CBOMCTBa Mx051nHOGJI0KaTOPOB, raHrIno0JI0KaTOPOB u
KypapenonoOHbIX cpeacts. dapmakonoruyeckasi peryisiiiis akTUBHOCTH alpeHEPru4ecKoro
CHHarca. AJPEHOMHUMETUKH, aAPEHOOIIOKATOPHI, CHMIATOIUTUKU. [IpakTmueckas pabora
«BnusHue agpeHanMHAa HA CEpJCYHbIE COKpalleHHs (MporpaMMHOE OOECIIEUEHHE)».
MornekynsipHast (apMakoIorus aHTHAUIEPTUYECKUX CPEICTB. ['MCTaMUHOBBIE pPELENTOPHI:
TUIBI, MOJIEKYJIsipHas opraHum3zauus. CraOunu3aTopsl MeMOpaH TYYHBIX — KJIETOK:
MOJICKYJISIPHBI MEXaHU3M J€HCTBUSA, OCOOCHHOCTH KIMHUYECKOTO MPUMEHEHHUs, TOYKHU
NPUIOKEHUST JEHCTBUS WHTHOMTOPOB JHMIUIHBIX MEIHAaTOpOB. MeXaHHW3M JEHCTBHS H
IIPUMEHEHUE IIPENapaToB, CTUMYJIMPYIOIIMX IPOLECChl UMMYyHUTeTa. Dapmakosorndeckas
XapaKTepUCTHKA MHTEPJICHKUHOB: IOJYyYEHHE, MEXAaHU3M IEUCTBUs, NpUMeHeHnue. OCHOBBI
naTo(u3noa0oruu ocTpohazoBoOro OTBETa, MeAuaIys BocnaneHus. MoJaeKyaspHbId MeEXaHU3M
IIPOTUBOBOCIIAJINTEIILHOTO JEUCTBUSA TIFOKOKOPTUKOCTEPOUIOB, HECTEPOUIHBIX
IPOTHBOBOCTIAIMTENBHBIX cpelcTB. IlpakTudeckas paboTta «l'McTOMOrMYECKUE IpenapaTsl
MMMYHHOU cucteMsbl». [ToHsTHE 0 HApKO3€ M HapKO3HBIX IIpenapaTax. KieTouHbli 1 HEpBHBIH
Hapko3. Dapmakoioruyeckas XapakKTEPUCTHKA OTAEIbHBIX TPYIIT HAapKO3HBIX CPEICTB.
[TocnenoBarenbHOCT JEMCTBHSIT Ha LEHTpalbHYylO cucreMy. [Ipaktuyeckas pabota
«['ucronoruyeckue mpenaparsl HEPBHOU cucTeMbl». PU3HOIOrHUECKUil COH; (a3bl cHa. Bupl
HapyueHui cHa [ToHaTHe 0 MeTMKaMEHTO3HOM CHE U CHOTBOPHBIX MpenapaTax (TMIHOTHKAX).
MonekynspHble acnekTbl Houuuenuu. OnuaTHble PelenTopbl, UX THUMbl. JHKe(aTuHbl U
SHAOP(UHBI - SHOTEHHbIE JIUTAaHAbl OTIMATHBIX PELENITOPOB. AHTUIICHXOTUYECKOE ACHCTBHE,
BIMSHAE Ha (YHKUUIO SKCTPAUPAMUIAHON CHCTEMBI, SMOIMOHAIBHYIO chepy, PBOTHBII
LEHTP, apTEepPUAIbHOE MAABJICHUE, LEHTP TEPMOPETy/suuu. MOeKynspHble MeEXaHU3MBbl
NEHCTBUSL HEHPOJENTUKOB, BIUSHHE Ha J0(QaMHHOBBIE, CEPOTOHUHOBBIE, aJPEHO- H
TUCTAMUHOBBIE PEIENTOpbl, UX AEWCTBHE Ha KJIETOYHbIE MEeMOpaHbl, Ha JIENOHHPOBAHUE
TKaHEBbIX MOHOAMUHOB. [loTeHIMan3aBUCMBbIE HATPUEBBIE KAHAIbI KaK MUIICHU JACUCTBUSA
MECTHBIX aHecTeTHKOB. CrocoObl HHTHOMPOBaHMS IOTEHIMAI-3aBUCUMBIX HATPUEBBIX
KaHaIOB MeCTHbIMH aHecreTHkamu. [Ipaktuueckas pabota «Kapra skcmpeccuu

0 aMHHOBBIX U CEPOTOHMHOBBIX PEIIENTOPOB B MO3re Mbliei». MccienoBarensckas padoTa



«IloBenenueckue TecThl Ha pbIOkax Danio rario. CBerno-TeMHass — Kamepay.
HccnenoBatensckas paborta «lloBegeHuyeckne TecTbl Ha pblOkax Danio rario. OTKpbITOE
none». MccrnenoBarensckas pabora «IloBegenyeckue TecTsl Ha peiOkax Danio rario. CraiiHoe
nosejeHue». Moayib «MoneKynspHble OCHOBBI CEIEKIIMM»

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA

3aHATHS B paMKaxX IpOTrpaMMbl HAIPABJICHBI HA 00eCIIeYeHNE TOCTUKECHNUS IIKOIbHUKAMHU
CJICAYIOIIMX JINYHOCTHBIX, METANPEAMETHBIX U PEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIuunocmmnuie pesynomamor:

B cdepe rpaxx1aHCKOro BOCIUTAHUA: TOTOBHOCTh K KOHCTPYKTHBHOM

COBMECTHOH JESTEIHLHOCTH MPU BBIMOJHEHUN MCCIIEJOBAHUHN U MPOEKTOB, CTPEMIICHUE K
B3aMMOIIOHMMAHUIO M B3aUMOTIOMOIIIH.

B cdepe mnarpuoTHyeckoro BOCHUTAHUA: OTHOUIEHHE K OHOJOIMM Kak K Ba)KHOU
COCTaBJIAIOLIEH KyJIbTYphl, TOPJOCTh 32 BKJIAJ POCCUHCKUX M COBETCKMX YYEHBIX B pa3BUTHE
MHUPOBOW OMOJIOTUIECKOI HAyKH.

B cdepe n1yxoBHO-HPaBCTBEHHOTO BOCITUTAHUS: TOTOBHOCTh OLICHHBATH

NOBEJICHUE M IOCTYNKH C HO3MLHMU HPABCTBEHHBIX HOPM M HOPM 3KOJOIMUYECKOH
KyJbTYpbl; TOHUMaHHME 3HAYUMOCTH HPABCTBEHHOI'O AacMeKTa JEATeNbHOCTH YelOBeKa B
MEIUIIMHE U OMOJIOTHH.

B cdepe screTnueckoro BocruTanus: TOHUMaHUE POJIH OWOJIOTHU B

(OpMHPOBAHUHN CTETUUECKON KYIbTYPHI INYHOCTH.

B cdepe dpuznueckoro Bocnuranusi, opMUpOBaHUS KYIbTYphI 310pPOBbsI U

HMOIMOHAIBHOTO OJIaromoyydusi: OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO U
YCTAHOBKA Ha 37I0POBBI 00pa3 KU3HU (3I0pOBOE MUTAHKE, COOIIIOICHIE THTHEHUYECKHUX TTPaBHUII
U HOpM, cOaJJaHCUPOBAHHBIA PEXHUM 3aHATHH U OTHbIXa, peryispHas Gpu3ndeckas akTUBHOCTH);
OCO3HaHHE TMOCIEJICTBUM W HENpHUSATHE BPEIHBIX MPHUBBIYEK (YIMOTpeOJIEHHE aJIKOT O,
HApKOTHKOB, KypeHHE) M HHBIX (opM Bpeaa s (PU3NIECKOTO M TCHXUYECKOTO 3I0POBBS;
COOITIO/IEHHE TIPAaBUII 0€30ITaCHOCTH, B TOM YHUCIIC HABBIKM 0€30TIaCHOTO TIOBEJICHHS B IIPHPOTHOM
cpezne; cOpMHPOBAHHOCTh HAaBbIKA Pe(IEKCUH, YIpPaBICHHE COOCTBEHHBIM SMOLIMOHAIBHBIM
COCTOSIHUEM.

B cdepe TpymoBoro BocnuTaHus: aKTUBHOE YYacTHE B PEIICHUH MPAKTHUECKUX 3a/1a9 (B
paMKax CeMbH, IIKOJBI, TOPOJa, Kpas) OMOIIOTHYECKOW M DKOJOTHYECKOH HAINpaBICHHOCTH,
MHTEpEC K MPAKTUYECKOMY U3YyUEHHIO MPo(eccHii, CBA3aHHBIX ¢ OMOJIOTHEH.

B cdepe skomornyeckoro BOCIUTAHUSA: OPHEHTAIMs HA NMPUMEHEHHE OMOJIOTHYECKHX

3HaHUW TpU pElIeHUH 3a7ad B O0JIACTH OKpY)KAIOIIEH Cpeabl; OCO3HAHHME HSKOJIOTMYECKUX



npobiieM M NyTed HX pelleHUs; TOTOBHOCTh K YYacTUIO B MPAKTUYECKOW JAeATeIbHOCTU
JKOJIOTUYECKOM HAIIPaBICHHOCTH.

B chepe moHnMaHus ICHHOCTH HAYYHOTO TIO3HAHMS: OPUECHTALIUS Ha

COBPEMEHHYIO CHUCTEMY HayuyHbIX HPEICTaBICHUH 00 OCHOBHBIX OHMOJIOIHYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBSI3SIX YEJIOBEKa C MPUPOAHON M COIMAIBbHON Cpefoi; MOHMMAaHUE
ponu OMOJIOTMYECKOW HAyKH B (DOPMHPOBAHUHM HAYYHOTO MHUPOBO33PCHHSI; PAa3BUTHE HAYIHOUN
T0003HATENFHOCTH, WHTEpeca K OWOJIOTMYECKON HayKe, HaBBIKOB HCCIIEIOBATEIIbCKON
JESITEIbHOCTH.

B cdhepe ananTanuy Kk M3MEHSIOUMMCS YCIOBUSM COLIMAIBHON U IPUPOAHON

CpeIbl: aJieKBaTHAs OIICHKA H3MEHSIONINXCS YCIOBHU; IPUHSATUE PEIIICHHUS

(MHIMBHUyaTbHOE, B TPYIE) B HW3MCHSIOIIMXCS YCIOBHSIX HAa OCHOBAHHMH aHAJM3a
Ouonoruuyeckor MH(POpPMALMK; TUIAHUPOBAHUE [EUCTBUU B HOBOWM CHUTyallMM HAa OCHOBAaHUU
3HaHUN OMOJIOTMYECKHX 3aKOHOMEPHOCTEH.

Memanpeomemmnuie pe3yibmamol:

B cdepe oBnajeHns yHuBepcaIbHBIMUA y4€OHBIMU TTO3HABATECIIEHBIME JICHCTBUSMHU:

bazoBble toruueckue AecTBUS:

* BBISIBIISITH M XapPaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKU OMOIOTHUECKHIX

00BEKTOB (SIBJIIEHUI);

* YCTaHABIIMBAThH CYMIECTBEHHBIN MPU3HAK KIACCH(PUKAIIUN OHOIOTHUSCKUX

00BEKTOB (SIBIIEHUH, MPOIIECCOB), OCHOBAHUS JIsl 000OIIEHUS U CPABHEHHUS,

KpUTEpUU TPOBOAMMOTrO aHAIIN3a;

* ¢ y4€éTOM TMpPEIIOKCHHONH OMOJOTUYECKOW 3a7aud BBISABIIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEUYHUS B pAcCMATPUBAEMBIX (akTaX W HAONIOJCHUSAX; TPEJIaratb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U MMPOTUBOPEUUIA;

* BBISIBIIAITH AePUIIMTH HHPOPMAIINH, JTaHHBIX, HEOOXOIUMBIX JJIS1 PEIICHUS

MMOCTaBJICHHOM 3aJ1a49M;

* BBISBIISITH IPHYUHHO-CIICJICTBEHHBIC CBS3H IPU U3YUYCHUH OMOIOTHICCKUX

SIBIIGHUH U MPOIIECCOB; AENaTh BBIBOJBI C UCIIOIH30BAHUEM JIEAYKTUBHBIX U

WHIYKTUBHBIX YMO3AKJIIOUEHUH, YMO3aKIIOYEHH TI0 aHaloTud, (QOpMYIHUpPOBAThH
TUTIOTE3BI O B3aMMOCBSI3SIX;

* CaMOCTOSITETLHO BBIOMpATh CMOCOO perieHus: ydeOHOW OWOJOTHYECKOW 3aaadu
(cpaBHUBaTh HECKOJBKO BapHAHTOB pEIICHHS, BBHIOMpATh HauOolee MOAXOIAIINN C y4&ToM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

bazoBrle nccnenoBaTenbcKkue AeHCTBUS:

® MCIIOJIB30BAaTh BOIIPOCHI KaK I/ICCJ'IG,Z[OBaTeHBCKI/Iﬁ HHCTPYMCHT IIO3HAHM,



* (hopMyIMPOBaTh BOMPOCHI, (PUKCUPYIOIINE Pa3pPbIB MEXy PEATbHBIM U

KeJaTeJIbHBIM COCTOSTHUEM CUTYalluH, 00bEKTa, K CAMOCTOSATEIILHO

yCTaHaBJIMBaTh UICKOMOE U JIaHHOE;

* (hopMupOBaTh rUNOTE3y 00 HICTUHHOCTH COOCTBEHHBIX CYXIECHU,

apryMEHTHPOBaTh CBOIO IO3MILIMIO, MHEHUE;

* IPOBOJIUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHy HaOJIOJCHHE, HECIOKHBIH
OMOJIOTUYECKUI SKCIIEPUMEHT, HEOOJBIIOE HCCIECIOBAHUE IO YCTAHOBJIEHUIO OCOOCHHOCTEH
Ouosiornueckoro oobekTa (Imporecca) U3ydeHus,

* [IPUYUHHO-CIICICTBEHHBIX CBSA3E€H U 3aBUCUMOCTEH OMOJIOTUYECKUX OOBEKTOB MEXITY
coboii;

* OIICHWBATh Ha MPUMEHHMOCTb U JIOCTOBEPHOCTh MH()OPMAIIMIO, MOJYYCHHYIO B XOJ€
HaOJI0ACHUS U SKCIIEPUMEHTA;

* CaMOCTOATEJIbHO (POpMyITHpOBaTh 0O0OIIEHHS U BBIBOJIBI IO PE3yJIbTaTaM

MIPOBEAEHHOTO  HAOJIIOJIEHUS, OKCIIEPUMEHTA, BJIAJeTh HMHCTPYMEHTAaMH  OLEHKU
JIOCTOBEPHOCTH TMOJyYCHHBIX BBIBOJOB M 0000IICHUI;

* IPOTHO3MPOBATH BO3MOXKHOE JalibHEiIIee pa3BUTHE OMOIOIMYECKHX IPOLIECCOB U UX
HOCJIECTBHSI B @aHAJTOIMYHBIX MJIM CXOJHBIX CUTYallUsAX, & TAK)KE BBIJIBUIATh MIPEAIOI0KEHUS 00
UX Pa3BUTHU B HOBBIX YCIIOBHUSIX U KOHTEKCTaX.

Pabota ¢ uadopmanmeii:

* MPUMEHATh DPA3JIMYHbIE METObl, HHCTPYMEHTbI M 3alpochl MpH MOUCKE M OTOOpe
Ouonornyeckoi MHPOPMALMU WM JAHHBIX U3 UCTOYHUKOB C YYETOM INpPEATIOKEHHON yueOHOM
OMOJIOrMYECKOM 334K,

* BEIOWPATh, aHATM3UPOBATH, CHCTEMATU3UPOBATh H HHTEPIPETHPOBATD

OM0JIOrnYecKyr0 MH()OPMAIUIO pa3IMYHbIX BUJOB U (JOPM MPEICTABICHHUS;

* HaXOJMTh CXO/AHBIE apryMEeHTHI (MOATBEPKIAIOIINE I ONPOBEPraroliye OJHY U Ty Ke
UJICI0, BEPCHUIO) B PA3IMYHBIX HH(POPMAIIMOHHBIX HCTOUHUKAX;

* CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (GOpMy IMpeacTaBieHUs HHoOpManuu u
WITIOCTPUPOBATh pelllaeMble 33aul HECTIOXKHBIMU CXeMaMH, TUarpaMMaMu, HHOW rpaduKoi u
UX KOMOUHAIUSIMU;

* OLIEHUBATh HAJIEKHOCTH OMOIOTMUECKON HHPOPMAIINH 110 KPUTEPUSIM,

MPEJIOKEHHBIM YUUTENEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO;

* 3a[IOMHMHATh M CUCTEMATH3UPOBATh OMOIOTUYECKYI0 HH(POPMAILIUIO.

B cdepe oBnanenus yHuBepcalbHbIMU Y4€OHBIMH KOMMYHHKATUBHBIMU ACHCTBUSAMU

OO01enue:



* BOCHpHHUMATh U (OPMYIHPOBATH CYXKICHHUS, BBIpAXKaTh HMOIMU B TPOIECCE
BBITIOJTHEHUSI MPAKTUYECKUX U JTA00PAaTOPHBIX padoT;

* BeIpaKaTh ceOs (CBOIO TOUKY 3PEHHUS) B YCTHBIX U MUCHMEHHBIX TEKCTaX;

* pacIio3HaBaTh HEBEPOAIbHBIC CPEICTBA OOIICHUS, TOHMMATh 3HaYEHUE

COIMAJIBHBIX 3HAKOB, 3HAThH U PACIIO3HABATH MPEAMOCHUIKH KOHMDINKTHBIX

CUTYaIui ¥ cMST9aTh KOH(DIUKTHI, BECTH TIEPETOBOPHI;

* IOHUMATh HAMEPEHHUSI IPYTUX, MPOSBIIATH YBAKUTEILHOE OTHOIICHHUE K

co0eceTHUKY U B KOPPEKTHOU (hopme GOpMYITHpPOBATH CBOU BO3PAKECHHUSI;

* B XOJC JIMajora W/WIW JWCKYCCHH 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM
OMOJIOTMYECKOM TeMbI U BHICKA3bIBATh UJICU, HALICTICHHBIC HA PEIlIeHHe OUOJIOTHYECKOM 3a/1auu U
nojjiepxaHue 6J1arokenaTeIbHOCTH OOIICHUS;

* COIIOCTABJIAITh CBOU CYXKJICHUS C CY>KICHUSIMU APYTUX YYaCTHUKOB AUAJIOra,

OOHapyKUBaTh PA3UYMSI U CXOJCTBO MO3UIHII;

* MmyOJIMYHO TPEJACTABIATH PE3YJIbTAThl BBIMOJHEHHOTO OMOJOTHYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA);

* CaMOCTOSITENIbHO BBIOMpaTh (popMar BHICTYIUIEHHS C YYETOM 3a7ad Mpe3eHTAlUU U
O0COOCHHOCTEH ayAUTOPHH U B COOTBETCTBUU C HUM COCTABJIATH YCTHBIE M MIMCHbMEHHBIE TEKCTHI C
WCTIOJIb30BAaHUEM WJUTKOCTPATUBHBIX MaTEPUAIIOB.

CoBMecTHas 1eSITeNbHOCTh (COTPYAHHUYECTBO):

* IOHUMATh U UCIIOIb30BATh MPEUMYIIECTBA KOMAaH/IHON U UHAUBUIYaJIbHON

paboThl TpH pEIIeHWH KOHKPETHON OWOJIOTHYECKOW MpoOieMbl, O0OOCHOBBIBATH
HEO0OXOMMOCTh MPUMEHEHHS TPYMIOBBIX (OPM B3aUMOJIEHCTBUS MPU PEIICHUH MOCTABICHHON
y4aeOHOM 3a/1auu;

* IPUHUMATH LI€JIb COBMECTHOM NEATEebHOCTH, KOJUIEKTUBHO CTPOUTH IEHCTBHUA MO €€
JTOCTHIKEHHUIO: PpacHpeleNsiTh PO, JOTOBapUBAThCS, OOCYXKIaTh TPOIECC U  Pe3ylbTar
COBMECTHOM paboThI;

* yMeTb 0000111aTh MHEHHUST HECKOJIBKUX JIFOJIEH, TIPOSBIIATh TOTOBHOCTH

PYKOBOJAMTD, BBIOJIHATH TOPYUYECHUS, TOTUUHATHCS,

* IJIAHUPOBATh OPTAHU3AIIMIO COBMECTHOM paboThI, ONpeNesaTh CBOIO POIb (C

y49€TOM TPEANOYTEHUH W BO3MOXKHOCTEH BCEX YYAaCTHUKOB B3aWMOJCHCTBUSA),
pacmpenensaTh 3a/ladyd MEXy WieHaMH KOMaH/bl, Y4aCTBOBATh B TPYMIOBBIX (opMax pabOTHI
(o6cyxneHus, 0OMeH MHEHUSIMH, MO3TOBBIE IITYPMBI 1 HHBIE);

* BBHIMOJHATH CBOIO YacTh PadOThI, JOCTHTaTh KAYECTBEHHOTO PE3yNbTaTa MO CBOEMY

HaITpaBJICHHUIO U KOOPAUHHUPOBATE CBOU ,HGI;'ICTBPISI C ApYIrMMH YJICHAMHU KOMaHIbI;



* OLICHMBATh KA4E€CTBO CBOETO BKJIaa B OOLIMHA MIPOAYKT 110 KPUTEPUAM, CAMOCTOSITEIILHO
c(OpMYITMPOBAHHBIM YYAaCTHUKAMU B3aWMOJICHCTBUSA; CPAaBHMUBATH DPE3YJIbTaThl C HCXOTHOMN
3aJaueil M BKJIAJ KaXIOro 4ieHa KOMaHIbl B JOCTIDKEHHE pe3yJlbTaToB, pasdeisaTh chepy
OTBETCTBEHHOCTHU U MPOSABIIATH FTOTOBHOCTD K IIPEJOCTABICHUIO OTYETA Mepe]] IPYIIIOH;

* OBJIAJETh CUCTEMOM YHHMBEpPCAJIbHBIX KOMMYHMKAaTHBHBIX JAEHCTBHUM, KOTOpas
oOecrieynBaeT CPOPMHUPOBAHHOCTh COLHUAIBHBIX HABBIKOB M HSMOLMOHAIBHOTO WHTEIUIEKTa
HIKOJIHHUKOB.

B cdepe oBnanenus yHuBepcalbHbIMU Y4EOHBIMU PErYISATUBHBIMU ACHCTBUSAMMU:

Camoopranuzanusi:

* BBIBJISTH MPOOJIEMBI ISl PEHICHUS! B KU3HEHHBIX M YYEOHBIX CHTYaLUSAX, HCIOIB3YS
OMOJIOTMYCCKHE 3HAHHUS

* OPHEHTUPOBATbCA B PA3JIMYHBIX IOAXOJAX IMPHUHATUS pPELICHUH (MHAMBUIYAIBHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEIIEHUH IPyIIoi);

* CaMOCTOSITEJIbHO COCTABJISITh QITOPUTM pELIeHMs 3a/auu (WIM €ro 4acTh), BIOMpATh
croco0 pemeHus Y4eOHOH OHMONOTMYECKOH 3afadd ¢ y4ETOM HUMEIOIIUXCS PECYpCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IIpeylaraéMble BapUaHThl PEIICHUH;

* COCTaBJATH IUIAH AEUCTBUM (IUIaH peanu3aly HAMEUYEHHOTO aJrOpuTMa peIlleHUs),
KOPPEKTHPOBATH MPETIOKESHHBIH aTOPUTM C YIETOM TOTYICHUS HOBBIX OMOJIOTHYECKIX 3HAHUN
00 n3y4aeMoM OHOJIOTMYECKOM OOBEKTE;

* leniaTh BBIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTpOIIb (peduiekcusi):

* BJIQJIETh CIIOCOOAMH CAaMOKOHTPOJISI, CAMOMOTHBAILIUU U peIIEKCHUH;

* 1aBaTh A/ICKBATHYIO OIICHKY CUTYAIlMH U Tpe/JiaraTh IJIaH e€ N3MEHEHUS;

* YYUTBIBATh KOHTEKCT W MPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpH
pelmieHMH Yy4yeOHON OMOJOTrMYecKOW 3ahayd, aJalTUpPOBaTh pelIeHHe K MEHSIOUIMMCS
00CTOATEILCTBAM;

* 00BSCHATH MPUYNHBI JOCTIKEHUSI (HETOCTHIKEHHS) PE3YJIbTATOB JIETEIILHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OMBITY, YMETh HAXOJUTh MO3UTUBHOE B POHU3OLIE/IIEH CUTYallUH;

* BHOCUTb KOPPEKTHUBBI B IEATEILHOCTH HA OCHOBE HOBBIX 00OCTOSATENBCTB, N3MEHUBIIHUXCS
CUTYaIlHid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEH;

* OIIEHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJU U YCIOBHUSM.

OMOLIMOHATIBHBIN UHTEIIEKT:

* pa3nn4aTh, Ha3bIBATh U YIPABIATH COOCTBEHHBIMHU SMOLUAMU M SMOLUSAMH JIPYTHUX;

* BBISIBJIATh M aHAJIM3UPOBATh NPUYMHBI AIMOLHIA;

* CTaBUTH CeOSA HA MECTO APyroro 4€jIoB€Ka, IOHNMMAaTb MOTHBbBI U HAMCPCHUA APYTIOTo,



* PEryJIUpOBAaTh CIIOCOO BBIPAKEHUS SMOLIHIA.

* [Ipunstue cebs u Apyrux;

* OCO3HaHHO OTHOCHUTHCS K IPYTOMY Y€JIOBEKY, €0 MHEHMUIO;

* IPU3HABATh CBOE MPaBO Ha OLIMOKY U TaKOE K€ MPaBO APYroro;

* OTKPBITOCTH ce0e U JPYTUM;

* 0CO3HaBaTh HEBO3MOXHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

* OBJAJETh CHUCTEMON YHHUBEPCAIBHBIX YYEOHBIX PETyISTHUBHBIX JCUCTBUN, KOTOpas
obOecrieunBaeT (OPMUPOBAHME CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSAS MO3UIUSL
JUYHOCTH), U JKU3HEHHBIX HAaBBIKOB JIMYHOCTU (ympaBieHHs co00#l, CaMOIUCIUIUIMHEI,
YCTOMYMUBOTO TTOBEJICHMUS ).

Ilpeomemmnuie pe3ynomamaol 0c60eHUA RPOSPAMMBL

B no3naBarenbHOM (MHTEIUIEKTYaIbHOMN) cdepe:

— npuoOpeTeHne OmbITa HCIOJB30BAHUS METOJO0B OHOJNOTMYECKOW HAYKH C LEIbI0
U3y4eHUs: OWOJIOTHYECKUX OOBEKTOB, SIBJICHUM U TPOLIECCOB: HAOIIO/ICHUE, OIHMCAHHE,
IIPOBEJCHUE HECJIOXKHBIX OHOJOTMYECKUX OINBITOB M JKCHEPUMEHTOB, B TOM YHUCIE C
MCIIOJIb30BaHNEM aHAJIOTOBBIX U HU(PPOBBIX OMOIOTHUECKUX TPUOOPOB U HHCTPYMEHTOB;

— opMupoBaHUE YMEHHSI MHTETPUPOBATH OMOJIOTHYECKHUE 3HAHUS CO 3HAHUSIMU U3 IPYTHX
y4eOHBIX peaMeTOB ((U3UKHU, XUMHUH, reorpaduu, UCTOPUH, OOILIECTBO3HAHUS U T. [1.);

— (QopmupoBaHue yMEHHUH pemath ydeOHbIe 3a/adll OMOJIOTMYECKOIro COJEp KaHUs,
BBISIBJIATh TPUYMHHO-CJIE/ICTBEHHBIE CBSI3M, MPOBOANTH KAYECTBEHHbIE U KOJIUYECTBEHHbIE
pacyeTsl, 1eN1aTh BHIBOJbI HA OCHOBAHUH MOJYYEHHBIX PE3YNIbTATOB;

— (popMUpOBaHUE YMEHUS IJIAaHUPOBATh y4€OHOE UCCIIEI0BAaHUE WM IIPOEKTHYIO padoTy
C y4eToOM IIOCTaBJIIEHHOW uenu: (opMyaupoBaTh MpodieMy, TUIOTE3y M CTaBUTh 3aJayud
WCCIIEIOBaHMsI, BbIOMpaTh aJeKBATHO IIOCTABIEHHOW €M METOIbI, JeJaThb BBIBOJABI IO
pe3ynbTaTaM UCCIEI0OBAHMS WIN MPOEKTHOM 1eATENbHOCTH;

— (opmupoBaHue MHTEpECA K YIIYOJICHHIO OMOJIOTHYECKUX 3HAHUU (mpeanpoduibHas
MOATOTOBKA M Tpo(ecCOHaNIbHASI OPUEHTAIINS ) U BEIOOPY OMOIOTHH Kak MpOo(UIBHOTO MpeMeTa
Ha CTYIIEHU CPE/IHEero MOJIHOTo 00pa3zoBaHus s Oynyuieil npodeccnoHanbHOM eI TeTbHOCTH, B
obnacTu OMOJIOTHH, METUIIMHBI, YKOJIOTUHU, TICUXOJIOTUH, BETEPUHAPHH, CEITHCKOTO XO35SHCTBA,;

— BJIaJICHHE HaBbIKaMH paboThl ¢ HH(OpMalUel eCTECTBEHHO-HAYYHOTO

coJiepKaHusl, TIPEICTABICHHOW B pa3HOW ¢dopme (B BHJE TEKCTa, TAOJWYHBIX JAHHBIX,
cxeM, rpaduKoB, AMATpaMM, MOJeNel, N300paKeHU), KPUTUYECKOTO aHalln3a UHPOPMAIUU U
OLICHKH €€ JOCTOBEPHOCTH;

— YMEHHE HHTErpupoBaTh OHOJIOTMYECKHE 3HAHMUS CO 3HAHUSMHU JPYTUX Y4eOHBIX

MPEAMETOB; HMHTEpPEC K YIUIYOJICHHIO OWOJOTHYECKUX 3HAHUW W BBIOOPY OHMOJIOTHHM Kak



npouIBbHOTO TIpeAMETa Ha YPOBHE CpeaHero oOmiero oOpa3oBaHus isd  Oymymiei
po(heCcCHOHANTLHOM EATEeIHLHOCTH B 00JIaCTH OMOJIOTHUH, MEAWIIMHBI, YKOJIOTHH, BETEPUHAPHUH,
CEeJIBCKOTr0 XO35MCTBA, MUIIEBON MPOMBIIIEHHOCTH, MCUXOJIOTUU, UCKYCCTBA, CIIOPTa - UMETh
YETKUE IMPEICTABICHUS O MaTepUaTUCTHUUYECKON CYIIHOCTH TE€HOMOB JKHBBIX OPraHHU3MOB U
PEryJsLuIo UX paboThI;

— 3HAHHWE OCHOBHBIX (AKTOPOB OKPYXKAIOMIEH Cpeipl, BIUAIOIINX Ha pPa3BUTHE U
CYIIIECTBOBAHKE KUBBIX OPTraHU3MOB, aJaNTaluid K (pakTopam OKpyKaromieh cpepl;

— 3HAHHME OCHOBHBIX MOJXOJ0B OHMOTEXHOJIOTUH, MCIOJIb30BAaHHUS €€ JOCTHUKEHHH B
COBPEMEHHOM JKM3HHM YeJIOBEeKa, OCOOEHHOCTH WCIIOIb30BAHUS JKUBBIX OPraHU3MOB JIJIs
MIPOU3BOJICTBEHHBIX HYK]I YEIIOBEKA;

— 3HAaHHE OCHOBHBIX IMOJXOJOB CEJIEKIUU W OUOTEXHOJOTUM KYJIbTYPHBIX PACTCHHH,
XapaKTepU30BaTh TE€HETUYECKH MOIU(GUIMPOBAHHBIE PACTEHHs, ONEPUPOBATH IMOHATHIMH,
rudpuan3aIys, OTAaJIeHHast THOPUAN3AIHs, UCKYCCTBEHHBINH 0TOOp, reTepo3uc, TpanchopManus,
MyTareHe3, FeHeTUYeCKOe PeIaKTUPOBAHHUE;

— MOHWMAaHHE MOJIEKYJISIPHBIX MEXaHU3MOB peaIN3allii HACIIEACTBEHHOM

nH(pOpMaLIUK U YMEHHE CBOOOIHO OMEPUPOBATh OCHOBHBIMU MOHATUSAMU MOJIEKYJISIPHOU
OHMOJIOTUH U €€ COBPEMEHHBIX HAMPaBICHUN — IeHOMUKH, METar€HOMHUKHU, IPOTECOMUKH;

— 3HAaHHWE OCHOBHBIX 3a00JIEBaHUN YEJIOBEKA, MEXAHW3MOB UX Pa3BUTHSA, CIIOCO0AX UX
JTUAarHOCTUKY U JICUCHUS,;

— (hopMHpOBaHHE YMEHHs MCIIONb30BaTh MOHATHIHBIN anmapaT ¥ CUMBOJIMYECKUN S3BIK
T€HETUKH, TPAaMOTHOE NIPUMEHEHUWE HAyYHbIX TEPMHUHOB, MOHSATUH, TEOPUM, 3aKOHOB IS
O0OBSICHEHUS] HAOJIOAACMBIX OMOJIOTMUECKUX OOBEKTOB, SIBIEHUW W IMPOIECCOB, MO3BOJISIOIIMX
3JI0KUTh QYHIAMEHT HAYYHOTO MUPOBO33PEHUS.

B nieHHOCTHO-OpUEHTAIIMOHHOM cdepe:

— 3HaHHWe, YTO MPUMEHEHHE COBPEMEHHBIX TEXHOJOTHI MOJEKYIsIpHOW OHOIOTUr
MO3BOJISIET YCIICIIHO PEIIaTh TaKue 371000 HEBHBIE MPOOJIEMBI, KaK OXpaHa OKPYXKaroleh Cpebl,

COXPAaHCHUC 310POBbs YCTTOBEKA, KOHTPOJIb U BOCCTAHOBJICHUC OKOCHUCTEM.



TemaTHuyeckoe NJIAHKPOBaHHE
«IIpoeKkTHO-HCC/IeI0BATENbCKAS 1eATEIbHOCTD)
Moayas «buorexnoaorus» 8 kiaaccol (34 yaca)

npenapartsl 6akTepuil. Onpenenenue GopMsl
MPEUIOKEHHBIX KYJIBTYpP MHKPOOPTaHHU3MOB, HCIIONIB3YS
MIPOCTOI MeTo1 OKpackm». JlabopaTopHas pabora
«Ormpenenenue TUMAKIETOYHON CTEHKH METO/I0M
okpatuBanus o ['pamy» (mpu HAIUYUKM PEAKTUBOB).
JlaboparopHas pabota «I[IpuroroBieHre nprmxkU3HEHHBIX
IpermapaToB MOJIOYHOKHCIBIX OakTepuii». JlabopaTtopHas
pabota «IloceB cMbIBa ¢ pyk Ha yamiku [leTpu».
JlaboparopHas paboTa «BplneneHue YucToi KyJIbTypbl
Oaktepuit. MeTos pa3BeneHuii. MeToa UCTOIIAIOIIETO
mrpuxay. JlJaboparopnas pabota «Mopdonoruueckas
XapaKTepUCTHKA BBIJICIICHHON YUCTON KYJIbTYPHI:
XapaKkTepUCTHKa KOMOHHUHU, (hopMa OaKTepUuid, THII
KJIETOUYHOM cTeHkm». JlabopaTopHas padora «CpaBHeHUE
pOCTa MEKPOOPTAaHU3MOB Ha Jarke 6e3 1 ¢ 100aBiIeHus
aHTuOMoTHKOBY. MccnenoBarennsckas padora «Ilouck
MHUKpPOOPTaHW3MOB 00J1a/Ial0IIMX aHTarOHUCTUYECKON
aKTUBHOCTBIOY». MccnenoBaTenbckas pabota «Boiaenenue
MOJIOYHOKHUCIIBIX OaKTepHii, UCCIeI0BaHNe
UXaKTUBHOCTUY. MccnenoBarenbckas pabora

Ne HaumeHoBaHue pa3iesioB U TeM KouunvecTBO @®opMbl OPraHU3aAUNH 3AaHATUI JaekTpoHHbIe (HU(pPOBbHIE)
n/n NMPOrpamMMbl 4acoB BCero o0pa3oBaTe/ibHbIE PeCypchl
1 buotexHosmorus 4 [TpakTrueckas padota «IIpumMepsl mpuMEeHEHHS bubmuorexa [JOK

OMOIOTMYECKUX O0OBEKTOB B TBOCH JKU3HI https://m.edsoo.ru/7f418886
2 MukpoOuosorus 6 [Ipaktuka. JlaboparopHas padorta «PUKCUPOBAHHBIE bubnuorexa [JOK

https://m.edsoo.ru/7f418886
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«Boiaenenne 6akTepuii MOJIE3HBIX I PACTCHUI».

DYKapUOTUYECKHUE OPTaHU3MBI B
OMOTEXHOJIOTHH (IIJIECHEBBIE
TpHUOBI, TPOXIKH, BOJOPOCIIH)

JlaboparopHnas pabota «Ilomcyer KIETOK IPOKKEH B
kamepe ['opsieBay. Jlaboparopuas pabota «O0Hapy)KeHUE
MPOJYKTOB CIUPTOBOTO OPOKEHUS: ITUIIOBOTO CIIUPTA U
yriaekucioro rasay. Jlaboparopnas padora
«Halnronenne pa3MHOKEHUS JPOXIKEBBIX KIETOKY.
[TpakTueckas pabota «Ilonydenue TBopora u kepupa Ha
OCHOBE MOJIOUHOKHUCIBIX OakTepuit». [IpakTnueckas
pabota «OCHOBHBIEC BUIBI KBAaCa U MX XaPAKTCPUCTUKA»
«JIpO’KH U MOJIOYHOKHCIIBIE OAKTEPHH, IPUMEHSIEMbIC
JUTS IPOM3BOJICTBA KBacay. [IpakTuyeckas padora
«CpaBHUTENBHBIN aHATHU3 PA3BUTHSL IPOAOKEH B
a’pOOHBIX U aHA’POOHBIX ycroBusaxy. [IpakTuyeckas
pabota «MeTo/Ibl OIICHKU CBOWCTB XJI€OOTEKapHBIX
npoxckeid. OcoOeHHOCTH TPUMEHEHHU S TPECCOBAaHHBIX,
CYIIEHBIX M HHCTAHTHBIX JIpOXOKei». McenenoBarenbekas
pabota «BnausHue pU3NKO-XUMHYECKUX (PaKTOPOB HA
Ka4eCcTBO OMOTEXHOJIOTUIECKON MPOAYKIIH (KBaC,
kedup, cblp, xs1eb u 1p.)». Uccnenosatenbckas pabora
«BnusiHue pu3NKO-XUMHYECKUX (PaKTOPOB HA POCT
Bogopociu (Chlorella vulgaris)»

bubnuoreka [HOK
https://m.edsoo.ru/7f41888
6

HacnencrBennast nnpopmanus

[TpakTrueckas pabota «MoauduxamonHas
U3MEHYUBOCTH (JIUCThS, UTOJIKU C OJHOTO JIEPEBA)».
[TpakTuueckas padota «I'eH — HHCTPYKIIUS 11O COOpKE
KJIETKH (Ha Oucepe win KOHCTpyKTope)». [IpakTudeckas
pabota «Mytanus Ha OyTepOpoae (1000t 00BEKT U3
npeapIayel paboThl, TIe N3MEHEHHE HHCTPYKITUN
MpHUBEIET K M3MEHEHHUIO BHEITHETO BUIa 00BEKTa)»

bu6mmoreka [JOK
https://m.edsoo.ru/7141888
6

Bupyconorus

[TpocMOTp AOKYMEHTAIBHOTO (prbMa O BUpYycCax.

bu6nmoreka [JOK
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[TpakTuyeckas pabora. «MeTon pa3BeICHHIT.
[Ipaktuyeckas pabora. « TurpoBanue 6akTepruodarony.

https://m.edsoo.ru/7f418886

I'ennas uHx)eHepus u
OHOTEXHOJIOT MU

[TpakTudeckast pabota « DHIOHYKIIEA3bl PECTPUKITII
(paboTa ¢ HyKJICOTUIHBIMU MOCIEA0BATEIBHOCTIMU Ha
oymare)». [Ipaktuueckas padota «I'eHHbIC HOKHUIIBI -
CRISPR/Cas (monenupoBanue Ha 6ymare)». Urpa-
nuckyccus: «Beurpail rpant Ha co3ganue ['MO»

bubmuorexa [JOK
https://m.edsoo.ru/7f418886

buorexnonorum B KHUBOTHOBOJCTBC

Huckyccus «JlomecTukanus, BCe JId paCTCHUS U
’KUBOTHBIE, KOTOPBIC JKUBYT PSIJIOM C YEIIOBEKOM UM
0JIOMaITHUBAIOTCSA? MOKHO JIM CUMTATh TapaKkaHa
0JIOMAIlIHEHHBIM XUBOTHBIM ?». [IpakTHueckas padbora
«Meronuka KIOHUPOBaHUs (MOJEIUPOBaHKE HA Oymare).
ITpakTrueckas padota «CocTaBlIeHHE pallioOHa TUTaHUS
’)KUBOTHOTO, PacyeT pacXxoJI0B Ha COJIEPKAHUECH.
UccnenoBarenbckas padbora «OreHKa KauecTBa
MOJIOYHOM HPOTYKIIUI.

bubnunoreka LIOK
https://m.edsoo.ru/7f41888
6

buorexHomoruu B PaCTCHUCBOACTBE

[TpakTrueckas pabota «BoipamuBaem ropox. Kak
IIPOBECTH CKpelllMBaHue y ropoxay. [IpakTuueckast
pabota «I'eHOMHbIE HOKHUIIBI (MO/IETMPOBAaHUE PAOOTHI
cucrembl CRISP-Cas). MccnenoBarenbckas pabora
«BpIpamyBanue pactTeHui B mpoOupKe» (MOKHO
BOCIIOJIb30BaThCS PE3YNIbTaTaMU MIPEIBIIYILNX
HKCIIEPUMEHTOB 10 COCTABJIEHUIO MUTATENbHBIX
PacTBOPOB JIJIs1 PACTCHHI).

bu6anoreka LIOK
https://m.edsoo.ru/71f41888
6

OO11ee KOJIMYECTBO YacOB IO IIPOrpaMMe

34 gaca
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TeMaTnuyeckoe IIIAHMPOBAHUE
«IIpoexTHO-HCCIeI0BATEIBCKAS 1€SITEILHOCTH)»
Moayab «MoJjiekyasipHbie 0CHOBBI (GU3H0JI0THH U (papMakoorun» 9 kiaccel (34 yaca)

[TpaxkTuueckas padorta «Monens JJHKopurammy.
[TpakTrueckas pabota «OrnpeneneHne KauecTBa
npenaparoB JJHK ¢ momomipio criektpodoTomeTpuny
(npu Hanmuuu obopynosanus). [lpaktuueckas padota
«PerukaTuBHas MaluHa (Urpa- 1EMOHCTPALUS )».
[Tpaktuyeckas padora «I1L[P (Mozxens ammunpukanus Ha

Ne Ha3zBanue Tembl KommuectBo @opMbl IPOBEACHUS 3aHATHI [{udposie 0Opa3oBaTeIbHbIC
/11 4acoB, pecypchl
OTBOJMMBIX Ha
OCBOEHUE TEMBbI
1. dusnonornyeckas XuMus 10 UccnenoBarenbekas padbora «KonmuuecTBeHHas OIICHKA bu6mmoreka [IOK
COJIEpXKaHUsI MUKPOIJIEMEHTOB I BATAMHUHOB B https://m.edsoo.ru/7f418886
MUIIEBBIX MPOAYKTaxy. [IpakTHdeckoe 3aHATHE
«KavecTBeHHBIE peaKIMy Ha OPTaHUYECKUE MOJICKYIIBD».
[IpakTuueckoe 3aHATHE «JIEHATypalHs OCITKOBY
[IpakTnueckoe 3ansaTue «3ydyeHrne akTHBHOCTH
amunasely. [Ipaktuyeckoe 3anstue «/{uanus (kinerouka
Tpayoe)»
2. MornexysipHasi OuoIOr s 10 [Tpaktuyeckas padora «Boiienenne JJHK u3 6ananay. bubnuoreka [IOK

https://m.edsoo.ru/7f418886
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oymare)». [Ipaktudeckas padora «Cuiia mpoMOTOpay.
[TpakTudeckas pabota «PemieHue 3a1a4 Ha TeHETHUECKUN
kom». [IpakTuyeckas pabora «PoaaUHT OEITKOBY.
HccnenoBatennckas padota «PacnpocTpanenue
AHTUOMOTHKOPE3UCTEHT HbIX OakTepuii». [IpakTuueckas
paborta «PaboTa B COBpEeMEHHBIX TCHETUUECKHUX 0a3zax
nanubiX. [IpoBeaenue In silico ananuza
MOCJIE0BATEIHHOCTEN TEHOB

3. dapMakonorus

14

HccnenoBaTenbckas padoTa « IKCIEepUMEHTa 110
OTIPENIEICHNI0 TOKCHYHOCTH BEIIECTB HA apTEMHUIUIX.
[TpakTaeckas pabora «Kapra saxcnpeccuu 10haMUHOBBIX
Y CEPOTOHHUHOBBIX PELIENITOPOB B MO3TE MBIIIEH.
HccnenoBarenbckas padota «[loBeeHYeckre TeCThI Ha
pbiOKkax Danio rario. CBeTiio-TeMHasi KaMepay.
HccnenoBarenbckas padota «[loBegeHYeckre TECThI Ha
pbiOKkax Danio rario. OTKpbITOE MOJIEY.
UccnenoBarenbckas padbora «IloBeneHueckue TeCTh Ha
pbIOKkax Danio rario. CraiiHoe oBeIeHUEN.
[TpakTnueckas pabota «BnusiHue agpeHanvHa Ha
Cep/IeUHbIE COKpaIlleHUs (MMPOTpaMMHOE 00ECIICUEHHUE)».
[TpakTuueckas pabota «[ mcTonoruueckue mpenaparsbl
MMMYHHOU cucteMbl». [IpakTuueckas pabota
«['ucTonoruveckue npenapaTbl HEPBHOU CUCTEMBDY.

bu6mmorexa [IOK
https://m.edsoo.ru/7f418886

OO11ee KOJIMYECTBO YacOB IO IIPOrpaMMe
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