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HNOACHUTEJIBHASA 3AIIUCKA
PaGouyasi nporpamMMma cocTaBjieHa HA OCHOBe padoyeil MPOrpaMMbl BHEYPOUHOI 1eATeIbHOCTH
«buosorus 5-9 kaacc. [IpoekTHO- Hcc/Ie0BATEILCKAS 1eATEJIbHOCTHY (0OCHOBHOE 001ee
oOpa3zoBanue) Mocksa 2022 roaa.
AKTyaJIbHOCTh M Ha3HayeHHe mnporpammbl. [Iporpamma pa3paboraHa B COOTBETCTBUH C

TpeboBanusiMu DeepaibHOrO0 TOCYJAPCTBEHHOIO 00pa30BaTEIbHOIO CTaHAapTa OCHOBHOTO OOILEro
o0pa3oBaHMs, OpUEHTHUPOBaHA Ha oOecrnevYeHHe HWHAMBHUAYAIbHBIX NOTpeOHOCTEH oOydaroumuxcs u
HampaBjieHa Ha JOCTIDKEHHE IUIAHHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl OCHOBHOT'O OOIIETO
0o0pa3oBaHUsl C Y4eTOM BBIOOpa YYacCTHHUKAMH OOpa30oBaTEIbHBIX OTHOIICHHWH KypCOB BHEYPOUHOM
JeSITeTbHOCTH. JTO TO3BOJISIET O0ECIeYUTh €IMHCTBO 00s3aTenbHbIX TpeboBanuiit ®I'OC Bo Bcem
IPOCTPAHCTBE IKOJIBHOTO 00pa30BaHus: HE TOJIBKO HA YPOKE, HO U 32 €ro IpeaeIaMH.

AKTyalbHOCTh peaju3allid JaHHON HporpaMMmbl OOYCIIOBJIEHa CaMON OCOOEHHOCTBHIO IPOEKTHO-
HCCJIEJIOBATEIILCKOM N1eATEIbHOCTU. JTa JIEATENbHOCTh JIEKHUT B OCHOBE IM03HABATEIHHOIO HHTEpeca
peOeHKa, SIBISETCS 3aJI0TOM YMEHHS IUIAaHMPOBAThJIIOObIC NEHCTBUS U BaXKHBIM YCIIOBHUEM YCIIEUTHOU
peanuzauuu  uae. JloOble W3MEHEHUS COBPEMEHHOTO OOIIecTBa CBsSI3aHBI C MPOEKTaMH U
UCCIIEIOBaHUSIMU — B HayKe, TBOpPUYECTBE, OM3HECe, 00IIeCTBEHHON KU3HH. [103TOMY Ba)KHBIM 3JIEMEHTOM
pa3BUTHS JIMYHOCTH OOYydYaromerocst sBisieTcss (OPMUPOBAHHE OCHOBHBIX HABBIKOB IIPOEKTHO-
UCCJIEIOBATEIbCKOM 1€ATEIbHOCTH.

[Tporpammoii mpegycMoTpeHo GopMUpPOBaHHUE COBPEMEHHOTO TEOPETUUYECKOTO YPOBHS 3HAHUH, a TaKKe
U TPaKTUYECKOTO OMbITa paboThl C J1a0OpaTOPHBIM OOOpPYAOBAaHUEM, OBIAJCHHE IMpUEMaMU
UCCIIEIOBATENILCKOM  JIeATENbHOCTH. MeTonbl  opraHu3aldd  oOpa3oBaTeNbHOM U HAy4YHO-
UCCIIEIOBATENILCKOM  JEATENIbHOCTH  MpeaycMarpuBaioT  (GOpMUPOBaHHE Yy  OOyYarommxcs
HECTaHJIaPTHOI'0 TBOPYECKOTO MBIIIEHUS, CBOOO Il CAMOBBIPAXKEHUS U UHAUBUIYAIbHOCTH CYKJICHUH.
Jlng mosHOrO yuera moTpeGHOCTEH ywalMxcsi B Iporpamme Hcrnojib3yercs auddepeHIupoBaHHbIN
NOJIXOJ, YTO CTUMYJMPYET Yyyallerocs K YBEJIWYEHHIO TOTPEOHOCTH B HMHIUBUAYaJIbHOM,
MHTEJIJIEKTYyaJIbHOM U MTO3HABATEIbHOM 1€ATEIbHOCTUN PA3BUTHUIO HAYUYHO-HUCCIIEI0BATEIbCKUX HABBIKOB.
[Iporpamma ctaHeT BOCTPEOOBAHHOW B MEPBYIO OUYEpEIh IMIKOJbHUKAMHU, KOTOPBIE HMEIOT CTOWKHN
MHTEPEC U COOTBETCTBYIOIIYI0 MOTHUBALUIO K M3YUEHHUIO NPEAMETOB €CTECTBEHHO-HAYYHOI'O ILMKIIA,
€CTECTBEHHBIM HayKaM U TEXHOJIOTHSIM.

B noapocTtkoBoM Bo3pacTe ydaiiuecs MposBISIOT CBOK 3aMHTEPECOBAHHOCTh B TOMWIIM MHOW 00JacTH
3HaHUI, HAyYHOM HalpaBJIEHUH UM MPO(ECCHOHATBLHON AeATeNIbHOCTU. TakuM 00pa3oM MPOUCXOAUT
dbopMHupoOBaHHE TIO3HABATEIHLHOW U NPO(ECCUOHATBLHON COCTABISIIONIEH JUYHOCTH, TIOMOTAET
yydaliemycss B OIpeAeseHUuH OyayIlero *XKM3HEHHOTo MyTH M B MpOo(ecCHOHATBLHOM BBIOOpE IOCIE
OKOHUYaHus wIKOJbl. [To10OHOrO poja 3aMHTEPECOBAHHOCTh CTUMYJHPYET IIOCTOSTHHOE KeJlaHue
HIKOJIbHUKAK MO3HAHUIO HOBOTO, PACHIMPEHUIO U YIIIyOJEHUIO COOTBETCTBYIOLIUX 3HAHUH, U



HOJTYYEHUIO HOBBIX B TOM YHCIE IPAaKTUYECKMX HABBIKOB, a TaK)X€ MOTHBHPYET ydallerocs Ha
po(hOpHUEHTAIHIO.

[Iporpamma HameneHa Ha MOMOIIb PEOCHKY B OCBOCHHHM OCHOB OPTraHU3ALUMH U OCYIIECTBICHUS
COOCTBEHHOM MPOEKTHO-NUCCIIEAOBATENBCKON JIEATEIFHOCTH, a TAK)Ke B MPHOOPETCHUH HEOOXOIUMOTO
ombITa JUis paboThl HaJ HMHIUBHIYaJbHBIM HCCIEAOBAHHEM WJIM MPOEKTOM. [Iporpamma moMoOKeT
MIKOJBHUKY B OoJiee rIyOOKOM M3yUeHHH MHTEPECYIOIEeH ero 00JacTu eCTeCTBEHHBIX HayK, a TAKKe B
NPUOOPETEHNH BAXXHBIX COIMAJIBHBIX HABBIKOB, HEOOXOAMMBIX JUIS MPOXYKTHBHOW COIMAIM3ALUN U
(bopMupOBaHUS TPAKITAHCKON MO3UIINH:

— HAaBbIKAa CAaMOCTOSITEIIBHOTO PEIICHHS aKTYaIbHBIX UCCIIE0BATEIBCKIX HIMITPAKTUIECKUX
3aj]1a4, BKJIIOYAIOMIETO B ce0s yMEHUE BUJIETh U aHATM3UPOBATHIIPOOIIEMBI, HYK/IAIOLIHECs B PELICHUH,
yMEHHeE JICTaJIbHO MPOpadaThIBaTh U PEATM30BBIBATH CIIOCOOBI Pa0OTH ¢ HUMH, YMEHHE IUIAHUPOBATh
COOCTBEHHYIO PabOTy HCAMOCTOSATENIFHO KOHTPOJIMPOBATH CBOE IMPOABIIKEHHUE K KETAEMOMY
pe3ynbTary;

— HaBbIKa TEHEPUPOBaHUS 1 0POPMIICHHS COOCTBEHHBIX HJICH, 00JICUCHHS UX BYJAOOHYIO ISt
pacrpocTpaneHus Gopmy;

— - HaBbIKa YBAXXUTCJIbHOT'O OTHOLICHUS K UYKHUM B3I 1aM U UJCAM, O(I)OpM.HeHHI)IMB pa60Tax

APYyrux J'II-O,Z[GIZ, APYIrux aBTOPOB — BJIAACIIBIICB HHTeHHeKTyaﬂLHOﬁ CO6CTBCHHOCTI/I;

— HaBbIKa IyOJIMYHOIO BBICTYIJICHUS NIepe] OOJIbIION ay TMTOpHEH, apryMEeHTUPOBAHUS U
OTCTaMBaHUs CBOEH TOUKH 3pEHUs], OTBETOB Ha BOIPOCHI CBEPCTHUKOB M B3POCIIbIX, YOSKICHUS
JIPYTUX B CBOEH MPaBOTE, IPOJBUKECHHS CBOMX HJIEH;

— HaBbIKa palbOTHI CO CHEIUANTU3UPOBAHHBIMUA KOMITBIOTEPHBIMU MTPOrpPaMMaMHu, JIaOOpaTOPHBIM
000pyI0BaHUEM, TEXHUIECKUMH YCTPOICTBaMU, OMOIUOTEYHBIMU (DOHIAMH U UHBIMH pECYpCaMHu, C
KOTOPBIMH MOXET OBITH CBS3aHA IMPOCKTHO- UCCICAOBATCIIbCKAA ACATCIIbHOCTh IKOJIbHHUKA.

Kpome Toro, paboTa mkojgpHUKA HAJT POEKTOM HIJIM UCCIIEIOBAHUEM Oy I€T CITOCOOCTBOBATH U PA3BUTHIO
€r0 aJeKBaTHOI CAMOOIIEHKH.

BapuaHThI peajiu3anumu nporpaMMsl 4 (pOpMbI IPOBeAeHUS 3aHATHIA.

Moayab «MoJiekyasipHble 0CHOBBI (u3H0J10TUHM U Gapmakogorum» 9 Kiace
(68 gyacos)

1. @u3zuonozuueckas xumus. (20 uacos)
Beenenue. buorennnie anementsl: opraHorenel: O, C, N, H. AxTuBHbBIE (QOpPMBI
KHMCJIOPO/1a, UX MOJyYEHUE, HEUTpaInu3alusl.
MakposneMeHThl: TPOIEHT COJAEpPXKaHUS B OpraHU3Me, BBIMOJTHSAEMAas (QYHKIUA,
comepxaHue B mpoaykrax nutaHus. Caz2+ - cBs3bIBaronue OETKH, JCTIOHUPOBAHUE
KJIbIUS, PETYJISLMS YPOBHSI KaJbI[Usl B OPraHU3ME: TOPMOHBI MOYeK. Mg — CTpoeHHe
xJj0pouia, €ro aKTUBAIMS COJTHEUHOU dHEpPTrueH.
MUKpPO3JIEMEHTBI: B KAKUX MOJIEKYJIaX COACPKATCS, BBIMOTHsAeMas PYHKIIHSI, COICPKaHKE
B npoaykrax mnutaHus. [locrmencTBust mnepeao3upoOBKM MHKpodjieMeHTamu. Fe —
yCBanMBaeMbI€ TUIIBI COCTMHEHHM kele3a. [ eMonpoTenHbl, reMOIManuH, TUToOXpombl. CU
— YCBOEGHHME M TpPaHCIOPT Menu. benku, cogepxaiire Menb. [laronornueckue CUHHAPOMBI
Menke n BunbcoHa, cBsi3aHHBIE ¢ METAOOIM3MOM MEJIH.
TokcuuHble 3neMeHThI [lepuoanueckor cuCTeMBI U1 Oprann3Ma. BiausHue HemocraTka
MAaKpO U MUKPOAIJIEMEHTOB Ha KUBBIE OPTAHU3MBI.
UccnenoBarenbckas padota «KomuuecTBeHHass OIeHKA COAEp)KaHUS MUKPOIJIEMEHTOB



WJIM BUTAMUHOB B MUILEBBIX MTPOTYKTaX)
Kupsi. 3ab6oneBaHus yeI0BEKa, CBI3aHHBIE C HAPYUICHUSIMHU KUPOBOIO OOMEHA.
JncimunuaeMun.

VYrneBonpl. 3a0osieBaHUs YeNIOBEKa, CBSI3aHHBIE C HAPYLIEHUSMU YIJIEBOJHOTOOOMEHA.
CaxapHbIii quader.

benku. Ctpoenue. 3aboneBaHus 4€I0BEKA, CBI3aAHHBIC C HAPYIIICHUSIMHU OEITKOBOTOOOMEHA.
Oynkiun 6enkoB. @epmenTsl. Mexanusm nerictBus. Kitaccol hepMeHTaTHBHBIXPEAKITUT.
Kodepmentsl. [lpaktudeckoe 3anstue «KadecTBEeHHbIE peaklUUd Ha OpraHUYECKHUe
MousiekyJby. [lpaktuueckoe 3anstue «JleHatypanus 6enkoB» I[IpakTudeckoe 3aHSATHE
«M3yyeHne akTUBHOCTHA aMUJIa3bD».

ButamMuHbl KUpOpAacTBOpHUMBIE, BOJOpacTBOpuUMbIE. lIpeBpalieHue BHTAaMUHOB B
aKkTUBHBIC (HOPMBI KODPEPMEHTOB. ABUTAMHUHO3HI.

OCHOBHBIE THUIIBI META0OJIMYECKUX peakuuil. buosHepreruueckue nporecchl. [ TuKomus.
[ukn Kpebca. Llens nepenoca 31ekTpoHOB. OKUCIEHUE KUPHBIX KUCaoT. Karabanusm
aMUHOKHCHOT. [ mtokoHeorene3. CUHTE3 YII€BOJO0B, OCIKOB, )KUPOB. MeTaboIMTHYECKHE
3aboneBanus. [Ipaktuueckoe 3ansTue «Pelienue 3anay Ha I HEPreTUYECKU OOMEH).
Krnerka. [Tonstue memOpanbl. @yHkiuu MemMOpaH. Buabsl TpaHcmopTa B KJIETKY.



MembOpanHbIe OpraHon ibl. 3a00JIeBaHUs CBsI3aHHBIC C HAPYIIEHHEM PabOoThl MEMOPaHHBIX
opraHemi, OO0J€3HW HAKOIUICHUS. THUIBI KOHTAKTOB MEXIY KJIETKaMU. 3HAYCHUE
MEXKJICTOYHOH KOMMYHHUKAIIUA JUIsI 3J0pPOBBSl OpraHm3Ma. l[IpakTudeckoe 3aHSATHE
«JInanuz (kaerouka Tpayoe)».

SAapo. VYpoBHM  ymakoBKM  XpoMaTHHA. XPOMOCOMHBIE  TEPPUTOPHUHU.
HememOpaHHbIe OpraHOUIBI.

2. Monexynapnas ouonozus. (20 uacos)

OCHOBHBIE BEXU Pa3BUTHSI MOJIEKYJISIPHON OMOJIOTHH.
HyxnennoBble kucinoTsl. OCHOBHBIE TPUHIMIBI cTpoeHus. [IpakTnueckas padbota
«Boeigenenne JIHK wu3 Oananay». Ilpaktuueckass pabora «Mogens JIHK-opurammy.
[Ipaktnueckass pabora «Ompenenenne kadectBa mnpenaparoB JIHK ¢ mnomomibio
criekTpodoTOMETpUN» (MPU HATUYKUK 000PYIOBAHUS).
Martpuunble cuHTE3bl. Pemukamuss — OCHOBa KIETOYHOrO jejieHus. [IpuHUuIbI
perukanuu. [Ipaktuueckas padbora «PennukaTuBHas MaiivHa (Urpa-IeMOHCTPAIIUs)y.
[Tpaktrnueckas padora «I 1P (Mmoznens ammndukamnus Ha Oymare)y.
Mytamuu. YUto BbI3bIBacT u3MeHeHus B crpoeHun JHK. Ilpunuunsl penapanuw.
Tpanckpunuus. [Ipaktuueckas padora «Cuna mpomMoTopay.
['enetnueckuit kon. Ilpaktudeckast pabora «PelieHue 3amady Ha TEHETUUECKUU KO
Tpancnsmus. [Ipaktrueckas padota « DoIuHT OEITKOBY.
Opranuzaiusi reHoMa BUpycoB IIpoTHBOBHpPYCHBIE CPEACTBA, MEXaHU3MbI UX JIEHCTBHS.
Opranuzanus reHoMa OaxkTepuit AHTHOaKTEepUaIbHbIe IIperaparsl.

Uccnenosarenbckas padbota «PacrpocTpaHeHne aHTUOMOTUKOPE3UCTEHTHBIX OaKTEPUii»
Opranuzaiusi TeHoMa 3yKapuoT ['eHomHoe pemaktupoBanue. IIpakTuueckas pabota

«Paborta B cOBpeMEHHBIX reHeTHYeCKMX Oa3ax maHHbIX. [IpoBeaenue In silico

aHaJIM3a MOCIEJ0BATEIIbHOCTEN T€HOBY.

3. @apmaxonozusn (28 uacos)
[Tonsitue o nexapcTBax. [IpUHITUIIBI TTOIX0/1a K TIOMCKY HOBBIX JIEKAPCTBEHHBIX CPEICTB.
CkpuHHHT ¥ ero MeTobl. McciiemoBaTeabckas padoTa « DKCIIEPUMEHTBI IO OTIPEACIICHUTO
TOKCUYHOCTH BEIIECTB HA apTEMUTUIX).
[Iytu BBenenuss JIC. @apMakoKMHETHKa JICKAPCTBEHHBIX BelIEeCTB. BcackiBaHue
(abcopOrmst) nexkapeTB. OCHOBHBIE MEXaHM3MBI BCAChIBaHMS. TpaHCIIOPT JEKApCTBEHHBIX
BemecTB. ['eHbl u O6enku nepBoit asbl OnoTpancopmaruu. [lyTu BeIBeeHUS JIEKapCTB
U3 OpraHm3Ma. OKCKpeIus U JJIUMHHAIUA. [eHbl W  Oenmku BTOpOMl  ¢asbl
ouorpanchopmanuu. dDapmakoguHamuka. [nmaBHoe uW TOOOYHOE, PE30pOTMBHOE U
MECTHOE, MPSMOE, HEMPSIMOe U PeIICKTOPHOE JICHCTBHE.
Buner B3aumoneinctBus jekapctB. CUHEPru3M M aHTaroHU3M IPU COBMECTHOM



JEHCTBUHU JIEKAPCTBEHHBIX BEILECTB, UX PA3HOBUIHOCTH.

TpancmeMOpaHHBIM cUTHANIUHT. THIBI KIETOYHBIX PElenTopoB. MemMOpaHHbIE: MOHHBIC
KaHAJIbl, KaTaJUTUYEeCKUe U comnpspkeHHble ¢ (G-Oenkamu; BHYTPHUKJIETOYHBIE:
LUTOIUIa3MaTHYECKUE U sIAEPHbIC. MEeXaHN3MBI JIUTaH-PELENTOPHOTO B3aUMOACHCTBUS.
CenexkTUBHOCTh (M30MpPATENbHOCTh) JECHCTBUS, CBA3b «XMMHMUYECKas CTPYKTypa —
(apmakosoruyeckasi akTUBHOCTb BELIECTBY.

@apMaKOJIOTUYECKOM MOIYJSIMMMA  CHUHANTUYECKOW  XOJMHEPIMYECKOM IIepelavu.
MornekyasipHbIii ~ MexXaHU3M  JecTBUs U (apMaKoJIOTHUYeCKue CBoicTBa M-
XOJIMHOOJIOKAaTOPOB, raHraIuo0JI0KaTOPOB U Kypapenogo0HbIX CPEACTB.
@apmMaKoJIOTUYECKass  PEeryJsiqus  aKTUBHOCTH  QJPEHEPTrMYECKOro  CHHAIICA.
ANPEHOMUMETHKH, aIpeHO0IOKAaTOphl, cuMNAaTONUTHKU. [IpakTnueckas padota
«BnustHue afipeHanrHa Ha CepiCUHbIE COKpalleHus (IpOrpaMMHOE 00ECTIEUEHNUE)».
MounekynsipHass  (papMakoJiorusi — aHTHAJJIEPTUYECKUX  CPEACTB. | 'MCTaMHUHOBBIE
peLenTopsl: THUIBL, MOJIEKyJsipHas opranuzanus. CraOuian3aToppl MEeMOpaH TY4YHBIX
KJIETOK: MOJIEKYJIAPHBIM MEXaHU3M JEHCTBUSA, OCOOCHHOCTH KIMHUYECKOTO MPUMEHEHUS,
TOYKH TPUJIOKEHUS TEUCTBUS MHTHOUTOPOB JTUIUAHBIX MEAUATOPOB.

MexaHn3sM JEHCTBUS W IIPUMEHEHME NPENapaToB, CTUMYJIUPYIOIIUMX IPOLECCHI
UMMYyHHTETA. PapMaKOJOTMYECKass XAPAaKTEPUCTUKA HWHTEPJICHKUHOB: IIOJy4YEHHE,
MEXaHU3M JeUCTBUSA, TpUMeHeHne. OCHOBBI NMaTO(U3MOIOTUN OCTPO(]a30BOro OTBETA,
MeIuanys BocnajeHusA. MoJIeKyJISIpHbIA MEXaHU3M IPOTUBOBOCIIAIUTEIIBHOTO IEUCTBHS
INIFIOKOKOPTUKOCTEPOUZIOB,  HECTEPOUIHBIX  NPOTUBOBOCHAIMUTEIBHBIX  CPEICTB.
[IpakTuueckas padota «I'ucrosoruueckue nmpenapaTbl UMMYHHON CUCTEMBD».

[lonaTHEe O HapKO3€ W HAPKO3HBIX Ipenaparax. KIeTouHbli M HEpPBHBIM HApPKO3.
dapMaKoJIOTUYECKas XapaKTEPUCTUKA OTHAEIbHBIX TIPYINIl HApKO3HBIX  CPEICTB.
[TocnenoBaTenbHOCTh ACUCTBUS HA LIEHTpaldbHYylO cucteMmy. [IpakTuueckas padora
«I'ucronornueckue npenapaTbl HEPBHOM CUCTEMBLY.

®duznonornveckuii coH; ¢aspl cHa. Busl Hapymenuii cHa [loHsiTHe 0 METUKAMEHTO3HOM
CHE M CHOTBOPHBIX Mpenaparax (TMTHOTUKAX ).

MouekyisipHble  acrekTsl Houuuenuuu. OnuaTHele pEeuenTopbl, MX THIIbIL.
DHkedanuHbl ¥ SHAOP(GUHBI - SHAOT€HHBIE JIMTaHAbl OMMATHBIX PELETITOPOB.
AHTUIICUXOTHYECKOE JCHCTBHE, BIMAHHE Ha (DYHKIMIO SKCTPAIMPaMHIHON CUCTEMBI,
OMOIIMOHANIbHYIO  cepy, PBOTHBIA IEHTP, apTEpUAIbHOE JaBIEHUE, LEHTP
TEPMOPETYJALMU. MOJEKYIIIpHbIE MEXaHU3Mbl IEUCTBUS HEUPOJIENTUKOB, BIMSHUE Ha
no(paMHHOBBIE, CEpPOTOHUHOBBIE, aJJPEHO- U TUCTAMHHOBBIE PELENITOPHI, UX JEUCTBUE Ha
KJIETOYHble MeMOpaHbl, Ha JCTIOHUPOBAHUE TKAHEBBIX MOHOaMHUHOB. IloTeHuuarn-
3aBUCUMBbIE HATPHUEBBIC KaHAJbl KAK MUILIEHU JEHCTBUS MECTHBIX aHECTETUKOB. CIOCOOBI
MHTUOMPOBAHUS MOTEHIMAI-3aBUCUMBIX HATPUEBBIX KAHAJIOB MECTHBIMHU aHECTETUKAMHU.
[TpakTueckas pabora «Kapra sxcrpeccun 10paMUHOBBIX U CEPOTOHMHOBBIX PELIENTOPOB
B Mo3re Mbluiei». MccnenoBatenbckas padota «IloBeneHueckre TeCTsl Ha



peiokax  Danio rario. Csemio-temHass kamepa». ccnemoBartensckas —paboTa
«IToBegenueckue TecTsl Ha peiOkax Danio rario. OTkpeiToe mone». MccnenoBarenbekas
pabota «IloBemeHdyeckue TecThl Ha peiOKax Danio rario. CraifHoe oBeIeHUEY .

OcobenHocTu padoThl yunTeJisi 0 mporpamme. 3a/1aya yUYUTENIsl COCTOUT B TOM, UTOOBI
CONPOBOXKAATh MPOLECC MPOPECCUOHAIBHOW OpPUEHTAIMU LIKOJIbHUKA, paCKpbIBas
NOTEHIMAJI  KaXXJOro 4Yepe3 BOBJIEYEHWE B  MHOIOOOpPA3HYH  JIEATEIbHOCTD,
OpPraHM30BaHHYIO B pa3HbIX Gopmax. [Ipu 3Tom pe3ynpraToM paboThl yUUTENS B MIEPBYIO
ouepeb ABISETCA JIMYHOCTHOE Pa3BUTHE ydaulerocs. JIMUHOCTHBIX pe3yJbTaTOBYUYHUTEh
MOJKET JIOCTUYb, yBJIEKasl y4eHUKa COBMECTHON U HHTEPECHONW UM 000UM JESATEIbHOCTbIO,
YCTaHaBIIMBas BO BpeMs 3aHATHI J100poKeIaTeNbHy0, NOJACPKUBAIOLIYI0 aTMochepy,
HACBIIAs 3aHATUSA HEHHOCTHBIM COJIEPKAHUEM.

[IpuMepHas cxema NpOBEACHUS 3aHATUI IO IPOrpaMMe:

1. OObsicHEHHE TEOPETUUECKOTO MaTepuraa 1o TeMe.

2. IloaroroBka K SKCIIEPUMEHTAIBHOMY 3aHATHIO, 00CYKIEHUE OOBEKTOB JIs
MPaKTUYECKOTO 3aHATHS.

3. IlpoBeneHue MpakTUUECKOrO 3aHATHUS — OCHOBHAS 337a4a OCBOEHUE METOA0JIOT MU
JAHHOTO 3KCIIEPUMEHTA.

4. Tlo oKOHYaHHMH MPEJIOKUTH AETAM, KOTOPbIE 3aMHTEPECOBAINUCH JTAHHBIM
HKCIIEPUMEHTOM, Pa3BUTh €r0 B UCCIEA0BATEIbCKUM MPOEKT. 111t 3T0ro He0OX0AMMO
00CYyIUTh O0BEKTHI, KOTOPBIE YUEHUK OYyJI€T UCCIIeI0BaTh, COCTABUTH IJIaH
HKCIIEPUMEHTA.

5. [lomoub yUYeHHKY NMPOAHAIU3UPOBATH PE3YJIHTATHI IKCIIEPUMEHTA.

OueHuTh pe3ysIbTaThl IPOEKTHO-UCCIEA0BATEIBCKON IEATEIbHOCTH IKOJBHUKOB MOKHO
B IIpoliecce 3allMThl UMU CBOMX PA0OT B paMKax HIKOJbHOM Hay4yHO- MPaKTUYECKOM
KOH(EPECHITUH.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHHUS KYPCA BHEYPOUHOU
AEATEJBHOCTH

3aHATHS B paMKaxX MPOrpamMMbl HAIIPaBIEHBI HA 00ECTIEYEHUE TOCTHUKEHUS KOJIbHUKAMHU
CIIEMYIONUX  JIMYHOCTHBIX, METANPEIMETHBIX U TPEIMETHBIX 00pa30BaATEIHHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE Pe3yJbTATHI:

B cgpepe epasxcoanckoco 6ocnumanus: TOTOBHOCTh K KOHCTPYKTMBHOW COBMECTHOM
JNESITEIbHOCTH TIPM  BBINIOJHEHUM HWCCICAOBAHMM W MPOEKTOB, CTPEMIICHUE K
B3aMMOINOHMMAHUIO U B3aUMOIIOMOLIU.

B cpepe nampuomuueckoeo ocnumanus: OTHOLUIEHHE K OHOJOTHMM Kak K BaXKHOU
COCTaBJISIFOLIEN KYJBTYPbI, TOPAOCTh 3a BKJIAJI POCCUUCKHX M COBETCKHX YYEHBIX B
pa3BUTHE MUPOBOW OMOJIOTUYECKON HAYKHU.

B cgepe 0yxosno-npascmeennoco eocnumanusi. TOTOBHOCTh OIICHMBATh NMOBEACHUE U



MOCTYIKH C MTO3UIIMU HPABCTBEHHBIX HOPM U HOPM IKOJIOTUUECKOUN KyJIbTYphl; TIOHUMAHKE
3HAYUMOCTH HPABCTBEHHOI'O ACIIEKTa JIEATEIbHOCTH YEJIOBEKa B MEUIIMHE U OMOJIOTHH.
B cgepe scmemuueckoco 6ocnumanus: TOHUMaHUE POJM OHOJOTHH B (POPMHUPOBAHUU
ACTETUYECKOUN KYJIbTYpPbI TUYHOCTH.

B cghepe usuueckoco e6ocnumanus, @opmuposanus Kyiemypsi 300p0o8bs U
IMOYUOHANBbHO20 ONA20NONYYUsl; OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3I0pPOBBIO U
yCTaHOBKA Ha 3I0pPOBbIi 00pa3 )KU3HH (3A0POBOE MUTAHKE, COOTIOCHIE TUTHEHUYECKUX
IPaBWI U HOPM, COATAHCUPOBAHHBIN PEKUM 3aHATUI U OTIIbIXA, pETryispHas puznueckas
aKTUBHOCTB); OCO3HAHUE TOCIEJCTBUI U HETIPUATHE BPEIHbIX MPUBBIYEK (YIOTpeOIeHE
aJIKOT0JIsI, HAPKOTUKOB, KypeHHE) U UHBIX (DOopM Bpena i GU3NUecKOro U ICUXUIeCKOro
3I0pOBbsi; COOJIOJIEHHUE TpaBUi O€30MaCHOCTH, B TOM 4YHCJIE HAaBBIKM O€30I11aCHOTO
NOBEACHUS B MPUPOIHOM cpefie; chOPMUPOBAHHOCTh HABBIKA pe(IEKCHH, YIpaBICHUE
COOCTBEHHBIM 3MOIIMOHAIBHBIM COCTOSTHUEM.

B cghepe mpyoosoco 6ocnumanus: akTHBHOE y4acTHE B PELICHUU TPAKTUYECKUX 3a]a4 (B
paMKax CEeMbU, WIKOJbI, TOpOJa, Kpas) OHOJIOTHYECKOM U  IKOJOTUUECKOM
HAIpaBJICHHOCTU, HHTEPEC K MPAKTHYECKOMY H3YUYCHHIO Mpodeccuii, CBS3aHHBIX C
OUOJIOTHEN.

B cghepe sxonocuueckoco socnumanus: OpueHTAIMs Ha MPUMEHEHHE OMOJOTHYECKUX
3HAaHWUW NPU PELICHUH 33]a4 B 00JIACTH OKPY’KAIOIIEH CPEeJlbl; OCO3HAHUEIKOJIOTUYECKUX
npoOJieM U MyTeW WX pelIeHUs; TOTOBHOCTh K YYacCTHIO B MPAKTUUYECKONIEATEIBHOCTH
JKOJIOTMYECKOM HAIPABICHHOCTH.

B cghepe nonumanus yennocmu Hayunoz2o nosmauus: OPUEHTAIUMS HA COBPEMEHHYIO
CHUCTEMYy HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX OMOJOTHYECKUX 3aKOHOMEPHOCTSIX,
B3aHMOCBSI3SIX YEJIOBEKA C MPUPOJHON W COLMAIBHOW CPENOMH;



NOHMMAaHUE POJIM OMOJOTUYECKOW HayKu B (DOPMUPOBAHMM HAYYHOTO MUPOBO33PEHUS;
pa3BUTHE HAYYHOU JHO003HATEIBLHOCTH, MHTEpeca K OMOJIOrMYEeCKOM HayKe, HaBBIKOB
UCCJIEI0BATEIBCKON AEATENBHOCTH.

B cghepe aoanmayuu x uzmensowumca yciosusam coyuanrvbHou u npupooHol cpeobl:
aJIeKBaTHAas OIEHKA M3MEHSIOIIUXCS YCIOBUM; MPUHATHE pellieHus (MHAUBUAYAIbHOE, B
rpynmne) B HU3MEHSIOMMXCA YCIOBUAX Ha OCHOBAaHMM aHaidu3a OHOJOTHYECKOM
uH(dOopMaIuy; TUIAHUPOBAHUE NEUCTBUI B HOBOM  CHTyallMW Ha OCHOBaHUU
3HAHUHN OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

MeTanpeameTHblie pe3yJbTAThI:

B cghepe osnaoenus ynusepcanohvimu yueOHbIMU NO3HABAMENbHBIMU OCUCMBUIMU.
ba3oBbIe JOrmuecKue 1S CTBUS:
® BBISABIAT M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKK OHUOJOTHUYECKUX
00BEKTOB (SIBJIICHUI);

® YCTaHABJIWBATh CYIIECTBEHHBIH TMPU3HAK KiIacCUDUKAIMK OHOJOTHYECKUX
00BEKTOB (SIBJICHHH, MPOILIECCOB), OCHOBAHHUS ISl OOOOINEHUS U CpaBHEHUS,
KPUTEPUH IMPOBOIMMOI'0 aHAJIN3A;

e ¢ y4éTOM NIPEIOKEHHON OMOJOTHYECKOM 3a/Ja4M BBISBIISITh 3aKOHOMEPHOCTH H
IPOTHBOPEUMS] B paccMaTpUBaeMbIX (akTax H HAOMIOJAEHUSX; IIpeaiarath
KPUTEPHUH JIUIS BBISBIICHUS 3aKOHOMEPHOCTEH M MPOTUBOPEUHIA;

® BBIABIATh JSHUINATHI HHPOPMAIUH, MAHHBIX, HEOOXOAUMBIX I PEIICHUS
ITOCTABJICHHOM 3aJ1a4H;

® BBISBIATH TNPUUYUHHO-CIICJCTBCHHBIC CBS3W IIPH H3YUYCHHH OHMOJIOTHYECKUX
SBJICHUW W TIPOILIECCOB; JCNaTh BBIBOABI C MCIIOJB30BAHUEM JACAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3aKIIOUEHUH 110 aHAJOTUH, (POpMYIHPOBAThH
TUMOTE3hI O B3aUMOCBSI3AX;

® CaMOCTOSITENIbHO BBIOMpaTh CIOCOO penieHus: yueOHOM OMOJIOrMYecKoW 3ajauu
(cpaBHUBATh HECKOJILKO BapUAHTOB PEILICHUS], BRIOUpATh HaubOoIee MOAXOASAIINI
C YU4€TOM CaMOCTOSTENILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBrIe BcclIe10BaTEILCKUE JCHUCTBHSI:
® JCII0JIB30BaTh BOMPOCHI KaK UCCIIEAOBATEIBCKIUI HHCTPYMEHT TIO3HAHMS;

e (dopMymHpoBaTh BOIPOCH, (UKCHPYIOMIME pPa3pblB MEXKIYy pEaTbHBIM H
KEJNAaTeIbHBIM  COCTOSIHUEM  CUTyallud, OOBEKTa, U  CaMOCTOSITEIBHO
yCTaHaBJIMBATh UCKOMOE U JIaHHOE;

e (QopmupoBaTh  TUNOTe3y 00  HMCTUHHOCTH  COOCTBEHHBIX  CYXICHUH,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

® TIPOBOAUTH IO CAMOCTOSATEIBHO COCTABIEHHOMY TUIaHy HAaOII0ICHHUE, HECIIOKHBIHI
OMOJIOTMYECKUI SKCIIEPUMEHT, HEOOJIBIIOE MCCIENOBAaHUE MO YCTAaHOBIICHUIO
0COOEHHOCTEeM Onoorniueckoro oobekTa (mporecca) U3y4eHus,

® [IPUYMHHO-CJIEACTBEHHBIX CBSI3€d W 3aBUCUMOCTEH OHOJOTMYECKHX OOBEKTOB
MEXy COOOM;



OLICHHBATh HAa NMPUMEHUMOCTb M JIOCTOBEPHOCTh MH(MOPMAIUIO, MOJYYECHHYIO B
X0/J1e HAOJIIOICHUS U SKCTIEPUMEHTA;

CaMOCTOSTENbHO (OPMYTUPOBAaTh OOOOIIEHNUS W BBIBOABI 110 PE3yJIbTaTaMm
MPOBEIEHHOTO HAOJIONCHUS, IKCIEPUMEHTA, BIAJAETh MHCTPYMEHTAMH OIICHKU
JIOCTOBEPHOCTH MOJIYYEHHBIX BBIBOJOB U 0000IICHUI;

IIPOrHO3UPOBATH BO3MOKHOE JalibHENIIIee pa3BUTHE OUOJIOTHYECKUX MPOIIECCOB U
UX TIOCJIEJICTBUS B QHAJIOTUYHBIX MJIM CXOJHBIX CUTYaIlUsX, a TAKXKE BBIJBUTaTh
MPEANOI0XKEHNs 00 UX PA3BUTUU B HOBBIX YCIOBHSIX U KOHTEKCTaX.

PabGora ¢ nadopmanuei:

OPUMEHSThH Pa3IMYHbIE METO/Ibl, UHCTPYMEHTHI U 3apPOChl IPU MOUCKE U 0TOOpE
Ouonoruyeckod HMHQPOPMALMM WIM JaHHBIX W3 HCTOYHUKOB C YYETOM
peIIOKEHHON y4eOHOM OMOI0THUECKOM 3a/1auu;

BBIOWpATh,  AHAIM3UPOBATh, CUCTEMATU3UPOBATH M  HUHTEPIPETHPOBATH
OMOJIOTUYECKYIO HH(POPMALIMIO Pa3IMYHBIX BUOB U (POPM IIPENCTABIICHHUS;
HAXOJUTh CXOJIHbIE apTYMEHTHI (TIOJITBEPKAAIOIIHE WM OTIPOBEPraroiie OJIHY U
Ty K€ UJICI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;
CaMOCTOSTENIbHO BBIOMPATh ONTUMAJIbHYI0 (POpMY MpEICTaBICHU HH(DOPMALUU U
WJUTFOCTPUPOBATH PEIIAEMBIE 3a]1a41 HECIOKHBIMHA CXEMAMHU, TUarpaMMaMu, UHOU
rpaguKoi 1 UX KOMOMHALIUAMY;

OIICHMBAaTh HAAEKHOCTh OUOJOTHUECKON WHGOpPMALlUM 10  KPUTEPHUSIM,
MPENIOKEHHBIM YUUTENIEM UIH CPOPMYITHUPOBAHHBIM CaAMOCTOSATENBHO;
3allOMHMHATh U CUCTEMATU3UPOBATH OMOJOTUYECKYIO HH(OpMAITHIO.

B cgpepe osraoenus ynusepcanvohvimu yueOHbIMU KOMMYHUKAMUSHIMU OCUCMEUIMU
OO1ieHue:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJEHUS, BRIPAXKAaTh SMOILIUU B TIPOIIECCE
BBITIOJIHEHUS MMPAKTUYECKHUX U JTa0OPaTOPHBIX PaboT;

BBIpAKATh ce0s1 (CBOIO TOUKY 3PEHUSI) B YCTHBIX U MMMCbMEHHBIX TEKCTaX;
pacmo3HaBaTh HEBepOadbHBIC CpEACTBA OOIICHHS, IOHUMATh 3HAYCHHE
COIMAIBHBIX 3HAKOB, 3HAaTh W PACMO3HABATh MPEANOCHIIKA KOHQIMKTHBIX
CUTYyalWi U cMATYaTh KOH(MIUKTHI, BECTH TIEPETOBOPHI;

NOHWUMAaTh HAMEPCHHS JPYTUX, TMPOSBISATh YBAKUTEIBHOE OTHOIICHHUE K
co0eceTHUKY U B KOPPEKTHOU (popme (opMyTUpOBaTh CBOU BO3PAKEHUS;

B XOJI¢ JUayiora u/WiH JUCKYCCHH 3aJaBaTh BOIIPOCHI TI0 CYIIIECTBY 00CYKIaeMOM
OMOJIOTHYECKOW TEMbl M BBICKA3bIBaTh HJCH, HAICJICHHBIC Ha PEIICHUC
OMOJIOTHYECKOM 3a7a4M U MOJJep KaHue 0J1aroxeaaTeIbHOCTH OOIICHHUS;
COTIOCTaBIIATh CBOM CYXKICHUS C CYXICHHAMH JPYyTHX YYaCTHUKOB JHaiora,
0OHapyKMBaTh PA3JIMYUS U CXOJCTBO TO3HUITUH;

nyOJUYHO TIPEICTaBIISATH PE3yJIbTAThl BBITOJTHECHHOTO OHOJIOTHYECKOTO OTIBITa
(3KcTIepUMeHTa, UCCIE0BaHUs, IPOEKTA);



® CaMOCTOSITEBHO BBIOUPATh (DOPMAT BBICTYIUUICHHUS C YUETOM 3a/1a4 IIPE3CHTAIUN U
OCOOCHHOCTEM ayJAUTOPUU M B COOTBETCTBUU C HHUM COCTaBJISITh YCTHBIE W
MMCbMEHHBIE TEKCTHI C UCIIOJIb30BaHNEM WITIOCTPATHUBHBIX MaTEPHAIIOB.

CoBMecTHas JICATSIBHOCTD (COTPYIHHUYECTBO):

® [IOHMMaTh W HCIMOJB30BaTh MPEUMYIIECTBA KOMAHJAHOM M WHAUBUIYaTIbLHOMN
paboThl MPU PEIICHUH KOHKPETHOM OHOJIOTMYECKON IMpoOJieMbl, 000CHOBBIBATH
HEOOXOAMMOCTh MPUMEHEHHsI TPYNIOBBIX (DOPM B3aMMOJCUCTBUS TIPH PEIICHUN
MOCTaBJICHHON y4eOHOM 3a1a9m;

® [IPUHUMATH 1I€JIb COBMECTHOU JIESITEILHOCTH, KOJUIEKTUBHO CTPOUTH JEHUCTBUS 110
e€ JOCTHKEHUIO: paclpeleisTh PO, JOTrOBAPUBATHCS, OOCYXKIaTh MpPOIECC U
pe3yJIbTaT COBMECTHOM pabOTHI;

e yMeTh 0000IaTh MHEHHUS HECKOJIBKMX JIIOJICH, TPOSBIATE TOTOBHOCTH
PYKOBOJUTD, BBIOJIHATH MOPYUYCHUS, TOTUUHSITHCS,

® [UJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pPabOThI, OMPENENATh CBOIO pOJb (C
Y4ETOM TPEANOUYTCHU U BO3MOXKHOCTEM BCEX YYACTHUKOB B3aUMOJCHCTBUS),
pacrpenensiTh 3aJadyd MEXIy YJeHaMH KOMAaHJbl, Y4aCTBOBAaTh B TPYIIIOBBIX
dbopmax paboThl (00CYXI€HUSI, OOMEH MHEHUSMH, MO3TOBBIC IIITYPMbI U UHBIE);

® BBIMNOJIHITH CBOIO YaCTh PaOOTHI, TOCTUTATh KAYECTBEHHOTO pe3yJibTaTa 0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMHU WICHAMU KOMAH/IbL;

® OIICHMBATh KayeCTBO CBOEro BKJAJa B OOMUN MPOAYKT IO KPUTEPHSM,
CaMOCTOSATENbHO  CHOPMYJTUPOBAHHBIM  YYaCTHUKaMHU  B3aUMOJICHCTBUS;
CpaBHUBATh PE3YJbTAThI C HCXOJAHOM 33/1a4€i M BKJIA] KaXJ0TO YJIECHA KOMaH/IbI B
JOCTUKEHUE PE3yJIbTaTOB, pa3AeisTh chepy OTBETCTBEHHOCTH U TMPOSBISITH
TOTOBHOCTB K MPEIOCTABICHHUIO OTYETA MEPE TPYIIIION;

® OBJAJCTh CHUCTEMOW YHUBEPCAJIbHBIX KOMMYHUKATHBHBIX JECHCTBUN, KOTOpas
obecrieunBaeT CHOPMHUPOBAHHOCTH COLMAIBHBIX HABBHIKOB U SMOIMOHAIBHOTO
WHTEJUICKTA KOJIbHUKOB.

B cgepe osradenus ynusepcanvhviMu yueOHbIMU PESYIIMUBHBIMU  OCUCMBUSMU:
CamMoopraHusaimsi:
® BBISABIATH MPOOJIEMBI [JIi PEIICHUS B KU3HEHHBIX M YYEOHBIX CHUTYyaIUsX,
UCIIOJIb3YS OMOJIOTHYECKUE 3HAHUS;

® OpPHUEHTHPOBATHCA B PA3IMYHBIX OJIX01aX MPUHATUS PEIICHUH (MHAUBUIYAJILHOE,
MIPUHATHUE PELIECHUS B TPYIIIE, IPUHITHE PELIEHUIN TPYIIION );

® CaMOCTOSITENILHO COCTAaBJISATh aNTOPUTM pEIICHWS 3aJadd (MU €ro 4acTh),
BBIOMpATh CMOCO0 pelieHus Y4eOHOM OMOJOTMYEecKOM 3aJauud C  y4ETOM
UMEIOIINXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
npesaraéMble BApUaHThI PELICHUIH;

® COCTaBJIAATh IUIaH JAeWCTBHI (IUIaH peaqu3alid HaMEYEHHOTO alropuTMa
pellIeHus1), KOPPEKTHUPOBATh MPEIJIOKEHHBIN aaropuTM ¢ Y4ETOM MOJyUYEHUS
HOBBIX OMOJIOTUYECKUX 3HAHUM 00 N3y4aeMOM OHOJIOrMYECKOM OOBEKTE;

® JenaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.



CaMOKOHTPOJIb (pedaekcusi):

BJIQ/IETh CIOCOOAMM CAMOKOHTPOJISl, CAMOMOTHUBALIMU U pedIIeKCHu;

JaBaTh aJCKBATHYIO OLEHKY CUTYAallMH U MIPEeJIaraTh IUIaH €€ N3MECHEHUS;
YUYUTBIBATh KOHTEKCT U MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BOZHUKHYTh IIPH
pelieHnn y4eOHOM OMOJIOTWYECKOW 3ajayd, aJanTUpPOBaTh pEIIEHHUE K
MEHSIOIIMMCS OOCTOSTENbCTBAM;

OOBSICHATH NMPUUYUHBI TOCTH)KEHUS (HEAOCTUIKEHHSI) PE3yIbTaToOB JESATEIbHOCTH,
JaBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY, YMETh HAaXOJIUTh IIO3UTHBHOE B
IIPOU3OLLIEIIEH CUTYyallNN;

BHOCUTb KOPPEKTHBBI B JESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB,
MU3MEHUBIINXCSA CUTYallUH, YCTAHOBJIEHHBIX OIINOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHHBATh COOTBETCTBHUE PE3YJIbTaTa L€ U YCIOBUSIM.

3MOL[PIOHEUII>HI)Iﬁ HHTCJJICKT.

pa3indaTrb, HA3bIBATb W YIIPABJIATH COOCTBEHHBIMH OMOIMAMHN KW OMOIIMAMH

APYIux;

BBISIBIIATh M aHAJIM3UPOBATH MPUUUHBI SMOLIHI;

CTaBUTh CE0sl Ha MECTO JIPYTroro 4yeaoBeKa, MOHUMATh MOTUBBLI U HAMEPEHUS
ApYToro,

PEryJIMpOBaTh CIOCOO BBIPAKEHUS SMOLIUM.

[Ipunsitue ceds u Ipyrux;

OCO3HAHHO OTHOCHUTHCS K IPYrOMY YEJIOBEKY, €0 MHEHUIO;

MPU3HABaTh CBOE MPABO HA OLIMOKY U TaKOE K€ MPaBo JPYroro;
OTKPBITOCTh ce0€ U APYTUM;

OCO3HAaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOM YHUBEPCAbHBIX YYEOHBIX PErYJIATUBHBIX ICUCTBUI, KOTOpas
oOecrieynBaeT (POPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTH (BHYTPEHHSS
MO3ULUS JIMYHOCTH), W >KM3HEHHBIX HABBIKOB JIMYHOCTH (ympaBiieHUus coOoid,
CaMOJIMCLMIIMHBI, YCTOMYUBOTO MOBEICHHUS ).

IIpeamMeTHble pe3yJbTaTbl OCBOCHHUS HporpaMmel B

MO3HaBaTeIbHON (MHTEIUICKTYallbHOM) cepe:

— mpuoOpeTeHne OMbITa MCIOIB30BAHMS METOJIOB OMOJIOTHYECKON HAYKHU C IIEJBIO

H3yUYeHUs] OMOJOTUUYECKUX OOBEKTOB, SIBJICHUM W MPOIIECCOB: HAOJIOJEHUE, ONKUCAHUE,

IMPOBCACHUC HCCIOXKHBIX OMOJIOTMYECKUX ONBITOB M OKCIICPUMCHTOB, B TOM YHCJIC C

WCIOJIb30BAaHUEM aHAJIOTOBBIX U ITU(PPOBBIX OMOJOTUIECKUX MPUOOPOB U HHCTPYMEHTOB;

(I)OpMI/IPOBaHI/Ie YMCHUA MHTCTPUPOBATH OMOJOTHYECKHE 3HAHHUS CO 3HAHHUSIMH M3

JIPYTUX y4eOHBIX PpeaMeTOB ((PU3KUKH, XUMUH, Teorpadun, HICTOPUH, OOIIECTBO3HAHUS U

T. 1.);



— (opmupoBanue yMeHuUil pemiath yueOHbIe 3a/1aud OMOJOTUYECKOTO COIepKaHus,
BBISIBIIATh ~ IPUYMHHO-CJICACTBCHHBIC  CBS3H, IPOBOJUTH  KAYECTBEHHBIE
KOJIMYECTBEHHBIEC PACUETHI, JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJyYEHHBIX PE3yJIbTaTOB;

— (opmupoBaHue yMEHHS IUJIAHUPOBATH YUECOHOE HMCCICIOBAHUE WM MPOCKTHYIO
paboTy C y4eTOM MOCTABJICHHOU 1eNu: (PopMyIUpoBaTh MPOOIEMY, TUTIOTE3Y U CTABUTH
3a/lauyd MCCJICIOBAHWs, BBHIOMPATH AJCKBAaTHO IOCTABJICHHOW IIETHM METOJbI, JeNaTh
BBIBO/IBI 10 PE3YJIbTaTaM UCCJIEAOBAHUS UM MTPOEKTHOU JEATEIbHOCTH;

— (¢dopmHupoBaHHE  HWHTEpeca K  YIIyOJCHWIO  OMOJOTUYECKMX  3HAHUHU
(mpenmpoduibHas TOATOTOBKA M TpodeccroHaIbHas OPUCHTAINS ) U BBIOOPY OMOJIOTHH
Kak Tpo(HIIBLHOTO MIpeAMETa Ha CTYIICHN CPETHETO TIOJTHOTO 00pa30BaHus JIjIs Oy Iymien
podeCCUOHAIBHOM  JIEATEIbHOCTH, B O0JacTH OWOJIOTMH, MEIUIMHBI, 3KOJIOTHUH,
NICUXOJIOTUH, BETEPUHAPHUH, CETTHCKOTO XO35UCTBA;

— BJIQJICHUE HaBbIKaMU paboThl ¢ uHPOpPMALUEN  E€CTECTBEHHO-HAYYHOI'O
coJiepKaHusl, MPEACTABICHHONW B pa3HON (opme (B BUIE TEKCTa, TAOJUYHBIX JAHHBIX,
cxeM, rpaduKoB, AWarpaMMm, MoOJeNel, H300paKeHUN), KPUTHYECKOrO aHalu3a
MH(pOpMAIUU U OLICHKH €€ JIOCTOBEPHOCTH;

— yMEHHE MHTETPUPOBATH OMOJIOTMUYECKHUE 3HAHHS CO 3HAHUSMH JAPYTHX YUCOHBIX
MIPEMETOB; UHTEPEC K YIIyOJCeHUIO OMOJIOTHYECKUX 3HAHUM M BBHIOOPY OMOJIOTHU Kak
npodUIBLHOTO TMpEeaMeTa Ha YPOBHE CpefHero ooOiiero oOpa3zoBaHus sl Oymyuien
npoeCCUOHAIILHON  JICSITEIBHOCTH B 00JIacTM OHMOJIOTMHM, MEIUIIMHBI, SKOJIOTHH,
BETEPUHAPHUH, CEJIbCKOTO XO3SIMCTBA, MHUIIEBOM MPOMBINIICHHOCTH, TICUXOJIOTHH,
UCKYCCTBA, CIIOPTA - UMETh YETKHE MPEJACTABJICHUS] O MATEPUATMCTHUYECKOU CYITHOCTH
T€HOMOB YKHBBIX OPTaHU3MOB M PETYJIAINIO UX PAaOOTHI;

— 3HAHWE OCHOBHBIX (DAKTOPOB OKPYKAIOIIEH Cpenbl, BIUSIOMIUX HA PAa3BUTHE U
CYIIECTBOBAHME KUBBIX OPTaHU3MOB, alanTalluii K akTopaM OKpYKaroIle Cpeibl;

— 3HaHWE OCHOBHBIX MOAXOJ0B OMOTEXHOJIOTUH, UCTIOIB30BAHMS €€ TOCTIKCHHUM B
COBPEMEHHOM KM3HU YEJIOBEKA, OCOOCHHOCTU HCIOIb30BAHUS KUBBIX OPraHU3MOB JJIsI
IIPOU3BOJICTBEHHBIX HY K] YEJIOBEKA,

— 3HAHWE OCHOBHBIX IMOJXOJI0B CEICKIIMU U OMOTEXHOJOTUH KYJIbTYPHBIX PACTEHUH,
XapaKTepHU30BaTh TI'CHETHYCCKH  MOAU(PUIIMPOBAHHBIC  PACTCHHS, OIEPUPOBATH
MOHSATUSMU, THOpUAM3ALUS, OTHAJCHHAs THOPUIU3AINS, WCKYCCTBEHHBIH OTOOD,
reTepo3uc, TpanchopMaIrsi, MyTareHe3, TCHETHUYECKOE PEAAKTUPOBAHUE;

— TOHMMaHWE MOJICKYJISIPHBIX  MEXaHHW3MOB  peali3alil  HACJIeJICTBEHHON
uH(GOPMAITUU U YMEHUE CBOOOHO OTICPUPOBATH OCHOBHBIMHU TOHITHUAMHU MOJICKYJIIPHOU
OMOJIOTHY U €€ COBPEMEHHBIX HAMPABIEHUN — I€HOMUKH, METar€eHOMHKH, IPOTEOMUKH;

— 3HaHWE OCHOBHBIX 3a00JICBaHHI YEIOBEKA, MEXaHU3MOB UX Pa3BUTHS, CITOCOOAX
WX IUaTHOCTHKY U JICUCHUS;



— (opmMupoBaHue yMEHUS WCIIOIH30BATH MOHATUWHBIN anmapaT ¥ CUMBOJIMYECKUI
S3bIK TEHETHKH, TPAMOTHOE€ NPUMEHECHHE HAyYHbIX TEPMHUHOB, TOHSITUH, TEOPHIA,
3aKOHOB JUISI OOBACHEHHS HAOIIOJAEMBIX OHOJOIrMYEeCKHMX OOBEKTOB, SBIIEHUH U
IIPOLIECCOB, TTO3BOJISIONIUX 3AI0KUTh (yHAAMEHT HAYYHOTO MUPOBO33PEHHUSI.

B 1ieHHOCTHO-OpHEHTaIIMOHHOM cdepe:

— 3HaHMWE, YTO TMPUMCHEHHE COBPEMEHHBIX TEXHOJOTHUH MOJIEKYJSIpHOW Ouosoruu
MO3BOJIAET YCIEIIHO pelIaTh Takue 371000AHEBHBIE MPOOJEeMBbl, Kak OXpaHa
OKpY>KaroIel Cpeibl, COXpaHEHHUE 370POBbhsI UEJIOBEKAa, KOHTPOJIb U BOCCTAHOBJICHHE
KOCHCTEM.

[Iporpamma «IIpoexTHast u uccienoBaTeNbCKast AesITENbHOCTD .bruosorus» pazoura Ha MOAYJIH, KOTOpbIE
MOTYT OBbITh UCIOJIb30BaHbI JINOO YaCTUYHO, JIM00 MOJHOCTHIO. Moayib «MosekyispHas (pU3H0I0THs
paccunTaH Ha 68 4acoB U MOKET OBITh pEATM30BaH B TeUeHUHU 2-X JIeT (110 34 yaca B TOJ]) UM B TCUCHUH
1 roga (68 yaca). B 9 kiaccax ucnosib3yem MoayJib «MosekyisipHas (PU3HOI0TUS

enecoobOpa3znocts 3TOoro mMoayis, tTak kak B MBOY «CHI Ne§ r. Cuexnoe» €CTh JETCKHI
O0oTannyeckuii cag. ECTh BO3MOXHOCTh M3YYHTh MOJIEKYJISIPHYIO (DU3HOJIOTHIO HA TIPUMEpPE PacTECHHN
OTKPBITOI'O U 3aKPBITOI'O I'PYHTA.

« Mouekyasipas ¢usuosiorusn» Oyayr usydarbes B 9-A u 9-b kiaaccax nmo 34 yaca
B Iroi.

B3aumocBsa3ps ¢ mnporpammoil BocnuTaHMs. [Iporpamma Kypca BHEYpPOYHOM JI€ATEIBHOCTH
pa3zpaboTaHa C y4eToM PEKOMEHJAIUil MPUMEPHOW MPOrpaMMbl BOCIIHUTAHUS, YUUTHIBAET MCUXOJIOIO-
nearoruyeckre 0COOEHHOCTH JJaHHBIX BO3PACTHBIXKATETOPUNA. DTO MO3BOJISIET HA MPAKTUKE COETUHUTH
o0yyarollyr0 ¥ BOCIUTATEIbHYIO JI€STENBbHOCTh II€Jlarora, OpPHUEHTUPOBaTb €€ He TOJBKO Ha
MHTEJUIEKTyaJIbHOE, HO U Ha HPaBCTBEHHOE, COLIMATIbHOE pPa3BUTHE peOeHKa. DTO MPOSBIIAETCS:

— B IIPUOPUTETE JIMYHOCTHBIX PE3YJIBTATOB peaan3alvy IPOrPaMMbl BHEYPOYHOU NEATEIBHOCTH,
HalIEIMINX CBOE OTPaKEHUE U KOHKPETU3ALNIO B IPUMEPHOM IPOrpaMMEBOCIIUTAHNS;

— B BO3MOXXHOCTU KOMIUIEKTOBAHHS Pa3HOBO3PACTHBIX I'PYII ISl OPraHU3alun
po(OpHEHTALIMOHHOM AESITETbHOCTH HIKOJIbHUKOB, BOCIIUTATEIbHOE 3HAUEHHE KOTOPhIX OTMEUAETCS
B IIPUMEPHON IpOrpaMMe BOCITUTAHUS;

— B MHTEPAKTUBHBIX (hopMax 3aHATHI 7S MKOJIHLHIUKOB, 00ECTIEYNBAIOIIUX OONBIIYIO X
BOBJICYEHHOCTHh B COBMECTHYIO C ME€JJarOrOM M JIPYTUMH JIE€TbMH JIEITeILHOCTD M BO3MOKHOCTh
00pa3zoBaHMs Ha €€ OCHOBE JIETCKO-B3POCIBIX OOIIHOCTEH, KITFOYEBOE 3HAYCHUE KOTOPHIX JIJIs
BOCITUTAHUSI TIOTIEPKUBACTCS MPUMEPHONTTPOrPAMMOM BOCTIMTAHHMS.

TEMATHYECKOE IINIAHUPOBAHUE

Moayab «MosekyasipHble OCHOBBI (PM3HO0JI0THH U (papMaKoJorum» 9 Kiace
(34 yacoB)

Tembl OcHOBHOe coJep:kaHue JlesiITeJIbHOCTD
[IKOJILHUKOB




Tema 1.
DU3N0JI0rHIeCKast
xumus (154)

Bpenenue. buoreHHbie 3JIEMEHTHI:
opra”orensl: O, C, N, H.
AKTHUBHBIE ()OPMBI KUCITOPOa, UX
[TOJTy4YEHHE, HEUTpAJIA3ALIUs.
Makpo3JI€eMEHTBI: TPOLEHT

HccnenoBarenbckas
pabota
«KomnuecTtBeHHAd

OIICHKA COACPIKAHUA
MHUKPO3JICMCHTOB WJIN




COZIEpKaHMs B OPTaHU3ME,
BBITIOJTHSAEMAas (PYHKITHS,

Ca2+ - cBsa3bIBaroONIUE OCIIKH,
NETIOHUPOBAHUE KaJbIIUS,
peryysiiis ypOBHS KaJblUs B
opraHu3Me: TOpMOHBI Moyek. Mg —
CTpOCHHE XJIOpoduIIa, ero
AKTHBALIUS COJIHEYHOU YHEPTUEH.
MUKpPOITIEMEHTHI: B KAKUX
MOJIEKYJIaX COJIepKaTCs,
BEITIOJTHSIEMAas (QyHKITHSA,

[TocneacTBus mepeno3upoOBKU
MUKpO3JieMeHTamu. Fe —
yCBaMBaeMbl€ TUIIbI COCAUHEHUIM
Kenesa. [ 'eMonpoTenHsl,
reMOIIMAHWH, IATOXPOMBI. CU —
YCBOCHHE U TPAHCIIOPT MEJIN.
benku, coaepxaniue Meb.
[TaTosiOrMYeCcKUe CUHIPOMBI
Menke u BuibcoHa, CBSI3aHHBIE €
MeTab0IU3MOM MEIH.
TOKCHUYHBIE DJIEMEHTHI
[leproauyeckoi CUCTEMBI JIJIst
opranuzMa. BiusitHue HemoctaTka
MaKpo U MUKPORJIEMEHTOB Ha
PKUBBIC OPTaHU3MBI.

Kupsl. 3aboneBaHus yen0BeKa,
CBSI3aHHBIC C HAPYIICHUSIMU
PKUPOBOTO OOMEHA.
Jncounuaemun.

VraeBoapl. 3a001€BaHUS YEIIOBEKA,
CBSI3aHHBIC C HAPYIICHUSIMH
yrieBogHOro ooMeHa. CaxapHblid
nuaoeT.

benku. Ctpoenue. 3a0osieBaHUs
YEeJI0BEKA, CBSI3aHHBIC C
HapyHICHUSIMH OEIKOBOro 0OMEHa.
DyHk1uu 6en1KoB. DEepMEHTHI.
Mexann3M aeiicteua. Kimaccel
(hepMEHTaTUBHBIX PEAKIIUM.
KodepmeHThI.

BuTtaMuHBI ®KUPOPACTBOPUMBIE,
BoJiopacTBOpuMBIE. [IpeBpalieHue

COJICPIKAHHC B IIPOAYKTAX ITUTAHUA.

COJCPIKAaHHC B IIPOAYKTAX ITUTAHUA.

BUTAMHHOB B ITHILEBBIX
[TPOTYKTaX).
[IpakTHyeckoe 3aHsATHE
«KauecTBeHHBIE
[peaKuuy Ha
OpraHUYECKUe
MOJIEKYJIBD).
[IpakTHyeckoe 3aHsATUE
«JIeHaTyparus OEIKOBY
[IpakTHyeckoe 3aHsATUE
«3yueHrne aKkTUBHOCTH
AMUJIA3bD).
[IpakTryeckoe 3aHsATHE
«nanus (kierouka
Tpayoe)».




BUTAMUHOB B aKTUBHBIE (DOPMBI
KO(epMEHTOB. ABUTAMHHO3BI.
(OCHOBHBIE THUITBI META0OINYECKUX
peakiui. buosHepreTnyeckue
rpoueccsl. ['mukonus. Lukin
Kpebca. Llens nepeHoca
PIIEKTPOHOB. OKHCIIEHNE KUPHBIX
kuciot. Kataboiansm
AMUHOKHUCIIOT. [ TFOKOHEOTeHe3.
CuHTE3 yrieBoJ10B, OEIKOB,
KUPOB. MeTabomuTrueckue
3a0oneBanus. [IpakTuueckoe
3aHATHE: «PELICHUE 3a7a4 Ha
AHEPreTUYECKUIT OOMEH»

Kierka. [TonssTe MeMOpaHsbl.
OyHKMU MeMOpaH. Buibl
TpaHCIOpTa B KIIETKY.
MeMOpaHHbIE OpTaHOUIBI.
3a00JieBaHUs CBS3aHHbIE C
HapylIeHHEeM paboThl MEMOpPaHHBIX
Oprasesui, 00J1e3HU HAKOTLJICHUS.

3HaUYECHHE MEKKIETOUHOU
KOMMYHUKALMH JUJIS1 310POBbS
OopraHu3ma.

Anpo. YpoBHU yITaKOBKHU
XpoMaTuHa. XpOMOCOMHBIE
repputropun. HememOpaHHbIe
OpraHOU/IbI.

TuIbl KOHTaKTOB MCIKAY KICTKaMHU.

Tema 2.
MoJiekyJisspHast
ouosiorus (15 1)

OCHOBHBIE BEXU Pa3BUTUS
MOJICKYJISPHON OHOJIOTHH.
HykienHOBBIE KUCIIOTHL.
OCHOBHBIE PUHIIUIIBI CTPOEHUS.
Matpuunbie CUHTE3BI. Perummkanms
— OCHOBA KJIETOYHOTO JEJICHUS.

[ [pUHIMIIBI PETUIMKALIUY.
MyTanuu. YUto BbI3bIBaET
n3mMeHeHus B crpoenuu JIHK.

[ [pruHIMIIBI penapanuu.
TpaHCKpUIILUSL.

['eneTnueckuit koa. TpaHCasALMA.
Opranu3zanusi reHoMa BUPYCOB

[ [poTHBOBHUPYCHBIE CPEACTBA,
MEXAHU3MBbI UX JEHCTBUS.

Opranuzaiusi reHoMa OaKTepui

[TpakTuueckas padora
«Boigenenne JJHK u3
OaHaHay.
[TpakTrueckas paborta
«Mopens JIHK-
OpUTaMI».
[TpakTuueckas paborta
«Onpenenenue
KayecTBa MpenapaToB
JIHK ¢ momorsro
CHEKTPOPOTOMETPUM»
(Mpy HATUYKUH
000pyI0BaHUA).
[TpakTrueckas pabora
«PernkaTuBHast

MallliHa (urpa-




AHTHOAKTEepUaIbHbIE ITPEnapaThl.
Opranusanusi FTeHOMa SyKapuoT
['eHOMHOE pelaKTUPOBAHUE.

NIEMOHCTPALINS )».
[IpakTrueckas padora
«ITLP (Momensb
aMIUTUUKAIIS Ha
Oymare).
[IpakTuueckas paborta
«Cumna mpoMoTOopay.
[IpakTuueckas paborta
«Pemenue 3a1a4 Ha
reHETUYECKHUI KOMI».
[IpakTrueckas padora
«DonIUHT OCITKOBY.
Hccnenosarenbckas
paboTta
«Pacmipoctpanenue
AHTUOMOTUKOPE3UCTEHT
HBIX OaKTEpUil».
[TpakTuueckas paborta
«Pabora B
COBPEMEHHBIX
reHEeTHYEeCKuX 0azax
naHHbIX. [[poBeneHune
In silico ananu3za

[1OCJICIOBATEILHOCTEN
TEHOBY.
Tema 3. [Tonstue o nexapcrBax. [Ipunnunsr  MccnegoBarensckas
DapmMaKoJI0rus MMOJX0/1a K MIOUCKY HOBBIX paboTa «IKcrepuMeHTa
(44) IIEKApCTBEHHBIX CPEICTB. 10 OIPEAECIICHUIO

CKpUHMHT ¥ €r0 METO/IbI.

[1ytu BBenenus JIC.
dapmMakOKWHETHKA JIEKAPCTBEHHBIX
BelecTB. BecacwhiBaHue
(abcopOrtus) aexkapcTB. OCHOBHBIE
MEXaHU3MbI BCAChIBAHUS.
TpaHCnOpT JIEKAPCTBEHHBIX
BelecTB. [ 'eHbl 1 OenKku repBoit
bassl bnorpanchopmanyu. [Tytu
BBIBEJICHUS JICKAPCTB U3
OopraHu3Ma. DKCKpelus u
pIUMUHALMA. ['eHbI U OeIKH
BTOPOI (ha3wl OnoTpaHchopmMaluu.
dapmakoarHaMuKa. [ 1aBHOE U
noOoYHOE, pe30pOTUBHOE U
MECTHOE, MPSIMOE, HETIPSIMOE U

pedaeKkTopHOe AeCTBHE.

TOKCUYHOCTH BEIIECTB
Ha apTEMUUIX .
[TpakTuueckas padorta
«Kapra s3kcnpeccun
o(paMHUHOBBIX U
CEPOTOHUHOBBIX
[PELENTOPOB B MO3Ie
MBIIIIECI.
HccnenoBarenbckas
pabota
«IloBeneHueckre TeCTl
Ha ppiOkax Danio rario.
CBeTIio-TeMHas
KamMepa.
Mccaenosatenbckas
paboTta

«IloBeneHYECKHE TECTHI










