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HOACHUTEJIBHASA 3AIIMCKA

OO0wmast xapakrepucTuKa Kypca

PabGouas mporpamma Kypca BHEYypouHOM JnearenbHOCTH «[lpakTnueckas
Ouwomorusi: TEOpUST M TPAKTUKA» COCTaBieHa it 7-9 KIacCoB Ha OCHOBE
MOJIOKEHUI U TPEOOBAHUMA:

—  (¢enepanbHOr0  roCyJapCTBEHHOTo  00pa3oBaTeIbHOrO  CTaHAapTa
OCHOBHOTO 00Imero oOpa3zoBaHus (yTBEpXKIeH mMpuKazoM MuHuCTEpCTBA
npocsenieHus Poccutickoit @eneparuu ot 31 mas 2021 r. Ne 287) (nanee — ®I'OC
000);

— (enepasbHON  00pa30BaTENBLHOM TPOrPaMMBI  OCHOBHOTO  OOIIETO
oOpa3oBanus (yTBEepXkJeHa MPUKa30M MUHUCTEPCTBA MPOCBENIeHUsT Poccuiickoit
®enepanuu ot 18 mas 2023 r. Ne 370) (nanee — ®OIT OOO0).

[Ipu pa3paboTke MmporpaMMbl HCHOJIB30BAIHUCH CIIEIYIOUIME HOPMATHUBHBIC
JIOKYMEHTBI:

— Va3 Ilpesunenta Poccuiickoit denepamuu ot 28 despana 2024 r. Ne 145
«O Crpareruu HayqyHO-TEXHOJOrn4eckoro pa3sutus Poccuiickoit denepannny;

— KowmnnekcHbli 1MmmaH MEpONPHUATHM 110  IOBBIIIEHHWIO  KadecTBa
MaTeMaTU4YECKOro U €CTECTBEHHO-HayqYHOro 00pa3oBanus Ha nepuos 10 2030 roga
(yrBepxaeH pacnopsbkenueM IlpaButensctBa Poccuiickoit ®enepauuu ot 19
HOs0pst 2024 1. Ne 3333-p).

AKTYaJILHOCTH Kypca

AKTyaJbHOCTh Kypca BHEYpOUHOU nesitenbHocTU «IIpakTudeckast 6uomaorus:
TEOpHUsl W TPAKTHUKa» OOYCIOBIIEHa HEOOXOAMMOCTBIO pa3pabOTKH CrelraIbHbIX
nporpaMM OOYYEeHHsS U BOCIMTAHMS, CIOCOOCTBYIOUIMX IOBBIIICHUIO KadyecTBa
MAaTEMaTUYECKOr0 M €CTECTBEHHO-HAy4YHOro OOpa3oBaHUs, B TOM YHUCIE
MPEeTyCMaTPHUBAIOIINX YIITYOJICHHOE N3ydeHue yueOHOro npeaMeTa «bruomorus.

[Ipennaraemspliii KypCc BHEYPOUHOU HNESATEIBHOCTH JOIOJHSIET U PACIIUPSIET
nporpaMMmy Kypca Ouonoruu ©6a3oBoro ypoBHs. Peanuzanus mnporpamMmsl
MO3BOJISIET BRIMTH 3a PaMKH M3y4eHUs OMOJIOTHH Ha 0a30BOM ypPOBHE, UCIOJIB3YS
GbopMBI, OTJIIMYHBIE OT YPOUHBIX, MU OOECHeUuTh OO0Jee MOJHOEC U TIyOOKOe
H3y4eHHue OUOJIOTHHU.

[Iporpamma Kypca mpeaycMaTpuMBaeT OPraHM3aIUi0  pa3HOOOpa3HOU
NESATeTbHOCTH OOYYaIOIIUXCs, UX aKTUBHOCTh U CAMOCTOSITEILHOCTh, COYETacT
WHJMBUAYAJIbHYIO M TPYNINOBYIO paldoTy, TMpEeArnojaraeT MPaKTUUYECKYI0 W
UCCJIEI0BATENbCKYIO AESTEIbHOCTD.

Ocob6oe BHuManue B [Iporpamme yaensieTcs BBIMOJHEHHUIO 00YUYarOIIUMUCS
OMOJIOTMYECKOTO SKCIEPUMEHTa — Ja0OpaTOPHBIX M MPAKTUUYECKUX PAbOT, YTO



MO3BOJIMT UM Ha MPAKTUKE U3YUYUTh OCOOCHHOCTH CTPOCHUS U (DU3HOJTIOTHH KUBBIX
OpPraHW3MOB, pPa3BUTh MPAKTUYCCKAEC YMEHUS W HABBIKM IUIAHUPOBAHUS,
MOJITOTOBKH,  TMPOBEJEHHUSA, aHalM3a W  MHTEPHPETAlMH  TOJyYEHHBIX
AKCIIEPUMEHTAJIbHBIX PE3yJbTAaTOB, HAYYUTHCS MPUMEHSATh TEOPETUUCCKUE 3HAHUS
JUIS PEIICHUsS] MPAKTUYECKUX 3ajJad, B TOM YHCJIE€ B JKU3HEHHBIX CUTYyaIlUsX.
Oco3HaHHOE BBINOJHEHUE OMOJIOTHYECKUX HSKCIEPUMEHTAIbHBIX padoT Oyner
CIOCOOCTBOBATH TMOBBIIICHUIO MOTHUBAIMU K M3ydeHuto Ouosnoruu. [Iporpammoi
IPEelyCMOTPEHO TaKXKe pelleHUue OMOJIOTMYECKUX 3aJad pa3JIMYHbIX THUIIOB H
YpOBHEW CJIOXHOCTH, BBIIIOJIHEHHE MPOEKTHBIX pPadOT, a TakXkKe MpPOBEACHHE
BUKTOPUH M OpPraHu3aIus AUCKYCCUM Ha BaXXHBIC STUYECKHE TEMbl. BBIMOTHEHHIO
AKCIEPUMEHTA, PEUICHUI0 3aJa4 U TMPOBEICHUIO JIUCKYCCUA UM BHUKTOPUH
00s3aTeNIbHO  JIOJDKHO — MPEAUIECTBOBaTh  3HAKOMCTBO  OOy4YaloOIIMXCS — CO
CBSI3aHHBIMH 3JIEMEHTAMU COJIEPKAHUSI.

Kypc BHeypounoii paestenbHOCTH «lIpakThueckas Owonorus: Teopus u
PAKTUKa» MOXET OBbITh HHTEpPECEH OOYYarOIIMMCS, KOTOPbIE MPOSIBISIOT
MO3HABATEIbHBIN MHTEPEC K U3YYCHHUIO OMOJIOTHU U, BO3MOXKHO, PAaCCMaTPUBAIOT
BbIOOp Tmpodeccur, CBA3AHHOM C TMpPUMEHEHHWEM OWOJOTUYECKUX 3HAHWM.
OcBoeHue TMpOrpaMMbl Kypca TOMOXKET OOyYaroluMCs TOATOTOBUTHCS K
U3YYCHHUIO OMOJIOTUHY Ha yriayoneHHoM ypoBHe B 10—11 kmaccax.

Iesn u 321244 Kypca

Lens IlIporpammbl — o0OecneyuTh HUHAUBUIyAJIbHBIE TMOTPEOHOCTH
oOydJaromuxcs B HM3YYCHHH OHWOJIOTMM TIO BOMPOCAM, BBIXOSAIIUM 32 PaMKHU
0a30BOro ypOoBHSI.

[IporpamMma  y4YuTBHIBa€T  ICHUXOJIOTO-TIEJAarOTUYECKUE  OCOOEHHOCTH
COOTBETCTBYIOILLIEH BO3pacTHOM Kareropuum oOydarommxca. Ee ocBoeHue
CHOCOOCTBYET pa3BUTHIO MHTEpeca K U3ydeHUI0o Ouomormn u  chepam
JeSITENHbHOCTH, CBSI3aHHBIM C OWOJOTHEH, MOTHMBAllMM K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOIIETO MPOQPUIIS U HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yYeHU.

N3yyeHnne Kypca HAIpaBJIeHO HA Pa3BUTHE Y 00YYAIOIIMXCSH:

— cHCTEMbl OMOJIOTMYECKUX 3HAHWWA KaK KOMIIOHEHTa €CTECTBEHHO-HAy4YHOU
KapTUHBI MHUPA, KaK OCHOBBI JJIs1 TOHUMAHUS MPOIECCOB, MPOTEKAOIIUX B KUBOU
OPUPOJIE, SKOJIOTMYHOr0 OTHOLIEHUS K IPUPOJIE U €€ MHOI000pa3uio;

— HHTEpeca K NPOJOJDKEHHIO OOy4YEHHsI Ha YPOBHE CpEIHEro oOIero
oOpazoBaHus.

B pamkax pemenuss ocHOBHbIX 3ama4d I[IporpamMmbl J0/IKHO ObITH
obdecrneyeHo:

— TMpUOOIIEHHE OO0Yy4YalIMXCs K CaMOCTOSTEILHOM IO3HABATEIBHOU U
UCCIIeIOBATENbCKOMN JAEATEILHOCTH, K HAYYHBIM METOJIaM MTO3HAHUS;



— ¢opMUpOBaHHE MOTHBAIMA W PA3BUTHE CIIOCOOHOCTEH K H3YYCHUIO
OHoJIOTHH,

— (popmupoBaHHE YyMEHUN OOBACHATH U OLIEHWBATH SIBICHUS OKPY)KAIOILErO
MHUpPA, HCIOJIb3YS 3HAHWUS U OINbIT, NOJY4YEHHbIE MNpPU H3YYEHUU OUOJIOTHH,
OPUMEHSATh UX MpPHU pEHIeHUH MpoOJieM B MOBCEAHEBHOM >XKHU3HU U TPYIOBOMN
NEesITEeNbHOCTH;

— OCO3HAaHHE O0YYaroIIMMHCS LEHHOCTH OMOJIOTMYECKUX 3HAHUM B JKU3HU
YEJI0OBEKA, IMOBBIIEHUE YPOBHS DKOJIOTMYECKOW KYJBTYPbI, HENPUATHUE NECHUCTBUU,
MIPUHOCSIIMNX BPEIl OKPYKAKOIIEN CPEIe U 30POBBIO JIFOIEH;

— mpuoOpeTeHne 00yJaroIMMUCS OMbITa CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB
(KJIFOUEBBIX KOMIETEHIINI), HEOOXOAUMBIX IS Pa3IMUHbIX BUIOB JEATEIbHOCTH.

MecTo Kypca B 00pa3oBaTe/IbHOM Ipomecce

[Iporpamma kypca «lIpakTudeckass OHOJIOTHA: TEOPUS M MPAKTHKA
paccuMTaHa Ha peanu3aluuio B TedyeHue 102 yqyeOHbIX 4acoB B paMKax BHEYPOUHOU
nestenbHOCTH B 7-9 kiaccax (34 waca B 7, 8 m 9 kmacce). Kypc moxker ObITh
UCMOJb30BaH Juig  oOoramieHuss 0a30BOro Kypca OWOJIOTMHM  MPAKTUKO-
OPUEHTUPOBAHHBIM  COJEP)KAHUEM W  AaKTUBHBIMU BHUJAMHU  JI€ATE€IbHOCTH
00y4Jaromuxcs.

[Iporpamma MOXKET CTaTh COAEPKATEIbHBIM U METOJANYECKUM ITPUMEPOM ISl
COCTaBJICHUS NEeJaroraMu padourx MporpaMmm.

[Iporpamma kypca BHeypouHOU aesitenbHOCTH «lIpakTuueckass Ouosorus:
TEOpUsT M MPAKTHKA» HaIpaBl€Ha Ha JOCTHKEHUE pEe3yJbTaTOB, KOTOPHIE
JOTIONHSIOT W yrayomnstoT  copmynupoBanHble B (enepanpHOl  paboueit
nporpamMMme 1o ydeoHomy npeamery «buonorusy» (6a30BbIil ypOBEHB) TpeOOBaHUS
K IPEIMETHBIM PE3yJIbTaTaM.

®opMbl  EATENBHOCTH O0YYAIOUIMXCS TMPEAYyCMaTPUBAIOT aKTUBHOCTh U
CaMOCTOATENbHOCTh, COYETAIOT WHIWBUIYAIbHYI0O M TPYNIOBYIO pPadoTy.
CrpyKTypupoBaHHE TEMAaTHYECKOro IUIaHUPOBaHUs B IIporpamMmme COOTBETCTBYET
MOPSAKY M3YYCHHS pa3[eioB U TeM OWOJIoTMH Ha 0a30BOM YpPOBHE B OCHOBHOM
IIKOJIE U O00ECIEeYMBAEeT TEM CaMbIM MPEEMCTBEHHOCTh YPOUHOM M BHEYpPOUHOM
nestenbHocTu. Ilpemmaraemerii B IIporpamme mepedeHb 3KCHEPUMEHTAIBHBIX
UCCIICIOBAHUN SIBIISIETCS PEKOMEHI0BAaHHBIM, YUUTEIb JICJIAeT BHIOOP MPOBENECHUS
AKCIIEPUMEHTOB M MCCIIEJJOBAaHUII C YY4E€TOM HWHAUBUIYaJIbHBIX OCOOEHHOCTEU
o0y4Jaromuxcs, OCHAILEHHUs] KaOMHeTa OMOJIOTMU y4eOHBIM 000pYA0BAHUEM.

[IpennoxxeHHbIE 37EMEHTHI COAEPXKAHUS U BHUJBI JACSITEIbHOCTH MOTYT OBITH
KOHKPETU3UPOBAaHbl C YYETOM HWHJMBHAYaJbHBIX 3alPOCOB  O0YYarOUIUXCS.
Pacmiupenue conepkaHusi M BHUJAOB JIEATEIBHOCTH CBS3aHO C BO3MOXXHOCTBIO
BbIOOpA MEJAaroroM paziMYHbIX BapHAHTOB Y4eOHO-METOAMUYECKOro OOecreueHus



Kypca, a TaKkke C CYIIECTBYIOUIMMH YCIOBUSMHU IIKOJIbHOW HH(POPMAIIMOHHO-
0o0pa30BaTeIbHON Cpebl.

Jlng 3HakoMcTBa 00y4aronuxcs ¢ npodeccusiMu, CBA3aHHBIMU ¢ OMOJIOTHEN,
Y MOBBILICHUS X MOTHBALUU K U3YYEHUIO OMOJIOTUU PEKOMEHAYETCS] BKIIIOUUTH B
OporpaMMy SKCKYpCHH Ha TPEANpHUSATHS, B pPETHOHAIBHBIE MY3€H, BY3BI.
ConeprxarenbHbie 37eMeHTHI [IporpaMMBbl TO3BOJISIOT OpraHU30BaTh HA UX OCHOBE
OPaKTUYECKYI0 U IIOWCKOBO-MCCIIEIOBATENbCKYIO JIEATEIbHOCTh, PE3YJIbTaThI
KOTOPOH MOTYT OBITh HCIIONB30BAaHBI MPH peaATH3alUH  O0yJArOIIMMHUCS
WHAUBUIYAJTbHBIX TPOCKTOB.



COJIEP)KAHUE KYPCA BHEYPOUHOM JESATEJBbHOCTH
«ITPAKTUYECKASA BUOJIOI'UA: TEOPUSA U IIPAKTHUKA»

7 KIIACC

Pa3nen 1. BBenenue

[utosmoruss — Hayka o kierke. CoBpeMeHHas KIETOYHas TeopHusl.
DyKapHOTHBICE W TIPOKApUOTHBIE KiIeTKU. Bupyconorus. IlpaBuna pabGoTsl co
CBETOBBLIM MHUKPOCKOTIOM. Mertoanka MPUTOTOBJICHUS BPEMEHHBIX
MUKPOIPENapaToB.

Ilpakxmuueckas oOeamenvrnocms. (OCHOBbI MUKPOCKONMHU: IPUTOTOBIICHHUE
BPEMEHHBIX TpernapaToB U pabdora ¢ MUKpockonoM. OdopmiieHre pe3ylnbTaToB
paboOThl ¢ MUKPOCKOTIOM.

Paznen 2. bakrepun u apxem.

Muxkpobuonoruss — Hayka O MHKpoopranmsmax. Ku3HeneaTeIbHOCTh
Oakrepuil. [luanobakrepuu, ux posib B IpUpoe. ApXeH, UX OTJIMYUS OT OaKTEpHil.
3HayeHue OakTepuil U apxeil B PUPO/Ie, IBOJIONNU U OMOTC€OXUMUUYECKUX ITUKIIAX.

IKcnepumenmanvHoe uzyyenue mopgonocuu OAKMEPUAIbHbIX KIeMOK U
KOJIOHUL Obakmepuil.

Pazngesn 3. MHoroodpasue 0JHOK/JIETOYHBIX 3YKAPHOT.

MHoroo6pa3ue npocreiimmx. 3a00eBaHus, BbI3bIBAEMbIE OJTHOKJICTOUHBIMH,
UX MPOPUITAKTHKA.

IJKChepumMenmanpHoe  U3ydeHue  CMpoeHusi U JHCUSHEOesamelbHOCmU
IIpocmetiuux.

Pewenue npaxmuyeckux 3a0au Ha  y3HaGaHue - NPOCMEUWUX  HA
MUKpPOnpenapamax.

Pasznen 4. ApxensiacTuaHbIe, MU «PACTEHUSD

boraHnka — Hayka 0 paCTCHUSIX.

CoBpemennas knaccuduxarusi. OCOOEHHOCTH CTPOEHHS M MHOTooOpasue
pacTuTenbHbIX KieTOK. [IpocThie U CliokHBIE TKaHU. PacTUTENhHBIN OpraHu3M Kak
€IUHOE 1IEJI0E.

CnopoBble pacTeHus. AJbrojlorTusi — Hayka O BoJopociisix. Bopopocnu —
HETakCOHOMHYecKass rpynmna. (OcoOEHHOCTH CTPOEHUs, pPa3MHOXKEHUS H
KU3HEHHBIX LIUKIJIOB Bojopocieil. bypeie Bomopocnu. Mx monoxxeHue BHE HapcTBa
pacreHui. IIpoucxoxaeHue BBICIIMX PACTEHUM OT XapOBBIX BOAOPOCIIEH.
MoxoBuansie. CTpoeHue, )KU3HEAEATeILHOCTD, JKU3HEHHBIC IIUKIIBL. [leueHOuHUKN
u AHTOLIEPOTOBEIE. [InayHOBUAHBIE. Penyxums ramerodura.
[TamoporaukoBuaHbie. CTpOCHHKE, )KU3HEHHBIN UK. CEeMEHHBIE paCTCHHUS.



Dxcnepumenmanvroe uzydenue Mopponocuu u aHamomMuu Kiemox, mraue u
0pP2aH08 pACMEeHUl PA3TUYHBIX CUCTNEMAMUYECKUX KAMe2opUull.

Pazgen 5. Ctpoenne u :KU3HEAEATEIbHOCTh CEMEHHBIX PACTEHUH

Kopenb. 30HBI KOpHsA. BererarnBHOoe pa3MHOXKEHHE. BuaonsMeHeHHs
opranoB pacrtenuil. Ilo6er u mouka. PasHooOpasue moOeroB. Jluct. Anaromus
aucta. YcrbuuHbld anmapar. Crebens. Kiaccuukanusi 1BETKOBBIX pPaCTEHUU.
OTnuuuTenbHble  NOPU3HAKM  PACTEHH  pa3HbBIX  CEMEHUCTB:  30HTHUYHBIE,
AmapunucoBele, Opxuanbie. DopMmynbl M AMarpaMMbl I[BETKOB Pa3IMYHBIX
CEMEMCTB.

DKcnepumenmanvhoe uzydenue Mopg@ono2uu, aHamomuu U QuuoIo2uUU
0pP2aHO8 YBEMKOB020 PACHEHUS.

Pewenue sspucmuueckux 3aau.

Paznen 6. Jxosiorusi pacrenuii. PacteHusi B mpUPOIHBIX CO001IECTBAX

Dkoyioruyeckue Tpynmnbl pacteHuid. IIpsmMoe M KOCBEHHOE BO3IEHCTBUE
Opranu3MoB Ha pacteHus. Pusochepa. Mukopusza. 3eneHble ynoOpeHHs.
®dutoneno3. buoneno3. Okocucrema. buopasnoobpazue. Dnopa.Pemienue
CUTYalIMOHHBIX 3a]1a4.

Pewenue cumyayuonnvix 3adau.

DKcnepumenmanvHoe  uzydeHue  0CoOeHHocmel — CMpOoeHus  pacmeHuil
PA3TUYHBIX 9KOAO2UYECKUX CPYNA.

Pazgea 7. PacTurebHBIN MUP U AATEJIbHOCTDH Y€JI0BEKA

Otanbl  pa3BUTUSL  pacTUTeNbHOro Mmwupa. [lameoboranuka. lleHTpsI
MHOT000pa3usi M MPOUCXOXKIEHUS KyIbTypHBIX pacrenuit mo H.M. Basuinony.
[TIponoBonbcTBeHHAss 0€30MacHOCTh U OaHKK ceMsiH. CeneKiusi U OUOTEXHOJIOTHSI.
Pacrenus ropona.

IDKcnepumenmanbHoe uzyueHue KyasmypHolX pacmeHui.

8 KIIACC

Paznea 1. I'pu6b1 1 rpu60mog00HbIe OPraHNU3MBbI

Muxomnorus. I'pynnsl rpu6oB. CTpoeHue rpruOOB pa3HBIX CHCTEMaTHYECKHX
rpynn. Muxkopusa. IlnecHeBbie rpubbl. ChenoOHBIE U SAOBUTHIE T'PHUOBIL.
3uromMunieTel. AcKkoMuueTsl. bazunonmuiietsl. OoMuiieThl. JIMITAKHUKH.

IKCnepumMeHmaibHoe  U3yYeHue  CMpOeHUsl,  HCUHeOessmelbHOCmU U
MHO2000pa3us 2pubo8 u TUAIHUKOSB.

Paznen 2. ’KusorHnie

30050TMs — HayKa O *UBOTHBIX. OO0IIME U CHEIUATIbHBIE METOIbl U3YUYCHUS
®uBOTHBIX. [Ipodeccun, cBs3aHHbIE C 30050THEH. OCOOEHHOCTH CTPOCHHS



UBOTHOM KJIeTKU. OCOOCHHOCTH KUBOTHBIX TKaHe. Opranbl U CUCTEMbl OPraHOB
#UnBOTHBIX. Dopma Tena. Cummerpus. PazMepbl :KUBOTHBIX.

IKCnepumMeHmanbHoe u3yueHue Kiemok U mKaHel HCUBOMHUbIX.

Pewenue sxcnepumenmanvHulx 3a0au Ha onpeodeneHue muna mKaHu.

Paszgea 3. CTtpoenue U :KU3HEAEATEIbHOCTD )KHBOTHOI'0 OPraHU3Ma.

Oprann3MeHHbIH YPOBEHb OPTraHU3ALMHU KU3HHU.

[luTanue: HSHIOIUTO3 U DK30IMTO3; OCOOEHHOCTH TUTAHUSA >KUBOTHBIX.
JIpIxaHue: crnocoObl MOJYUYEHHUS] KUCIOpPOAa, JbIXaHHE B Pa3HBIX Cpelax KU3HHU.
TpaHcmopT y >KMBOTHBIX: TOJIOCTA Tela, SBOJIOIUA IOJOCTH Tejla KUBOTHBIX,
CBSI3b C CHCTEMOM TpaHCIopTa. BelgeneHne: 0OCMOC, THUIIBI  BBIICIUTEIbHON
CUCTEMBbI, CBS3b BBIJEIUTEIBHON CUCTEMBbI C TUIIOM monoctu Tena. Omopa u
JBIDKCHHUE: THAPOCTATUYECKUH, HApY>KHBIM, BHYTpeHHUM ckeneT. IlnaBanue, Oer,
nosier. Perynsuus mpoueccoB JKM3HENEATEIbHOCTH: TUIBI HEPBHOM CUCTEMBI Y
JKUBOTHBIX,  TymMOpajJbHas  peryjsinusa.  Pa3mMHOXeHHE y  KMBOTHBIX:
Pa3lIeNIbHOIIONIOCTh, TAPTECHOTEHE3.

IKcnepumeHmanvpHoe uzyyeHue cmpoeHusi U YHKYUOHUPOBAHUS OP2aAHO8 U
cucmem Op2aHo8 HCUBOMHDIX.

Pewenue s6pucmuueckux 3a0au no meme ovixamue, HepEHAS U 2YMOPAIbHASA
pecynayus.

Pa3znea 4. PazHooOpa3ue ;KUBOTHBIX

JIByxcioriHble M TpexciioWHble KHBOTHbIE. Tunm Ilmockume, Kpyrmsie,
Konbuareie wepBn. Tun Mommocku. Tun Unenucronorme. Tum Xopaosble.
PasnooOpasue m sBomonms [lo3BoHOUHBIX >kMBOTHBIX. Hamkmacc Peiobl. Kiacce
3eMHOBOHBIE. AMHUOTHI. [Ipecmbikatommecs. [Itunpl. Miiekonurarommue.

IJKCnepumMenmanbHoe U3yueHue BHeuHe20 U BHYMPEHHe20 CMPOEeHUs.
JHCUBOMHDIX.

Pa3nen 5. DBosronust U 3K0JI0IUs AKUBOTHBIX

OBosronus 0€ClO3BOHOYHBIX U MMO3BOHOYHBIX KUBOTHBIX. Cpesia 0OuTaHus U
HKOJIOTUYECKAs HUIA. 3aKOH ONTUMYyMa. 3aKOH JTUMUTHpYOIero ¢akropa. 3akoH
DKOJIOTUYECKOM HMHAMBHAYyalbHOCTH BUAOB. IlpaBuiio Asmena. Ilpasuio
beprmana. Ananranuu >KMBOTHBIX K cpejie ooutanus. [lapazutusm.

DKcnepumeHmanvbHoe uzyyeHue IKOI0SULeCKUx Gaxmopos.

Paszges 6. /KuBoTHbIC U Ye10BEK

Benenne mnpombiciia  KMBOTHBIX HAa  OCHOBE  HAYYHOrO  MOAXOJA.
OnomamHuBanue XUBOTHBIX. Cenekuus. IItuneBoactBo. JKMBOTHOBOACTBO.
JKusoTtHble-BpeauTenu. CHHAHTPOIIHBIE BUIbI KUBOTHBIX. AJanTanus *KUBOTHBIX
B YCJIOBHSIX TOPOJIA.

Hccneoosanue g3aumooeticmeus HCUOMHbIX U 4el08eKd.



9 KUIIACC

Pasznes 1. BBenenne

Cucrema OHOJOTMYECKMX HayK, u3ydarommx uyenoBeka. [Ipodeccun,
CBsI3aHHBIC C HAyKaMu O yernoBeke. [lepcnekTuBbl pa3BUTHUS 3HAHUN 00 OpraHu3Me
YEJIOBEKA U €r0 CBS3SIX C OKPYXKAIOIIEH CPeIO.

Paznen 2. O0mmii 0030p KJI€TOK U TKaHel YejioBeKa

OOmeH BemecTB Kak OCHOBa >KU3HU. OpraHMYecKue BeEIIecTBa KIIETKH.
Butamunbl. AT®. [{utonorus. Tunsl TKaHeW opraHu3Ma 4eloBeKa.

IOKcnepumenmanvbHoe uzyueHue Kiemku U OUOXUMUUECKUX NPOYECcCo8 8 Hell.

Pewenue npaxmuueckux 3a0au Ha oOnpeoeleHue mMuna MKAHU HA
MuKponpenapame.

Paznen 3. HepBHas cucrema

[IpoBoasimue Myt COMHHOIO MO3ra. AHATOMUS TOJIOBHOTO MO3ra. LIeHTpsI
COMAaTHYECKOW M BETr€TATUBHOW CHUCTEM B LEHTPAIBHOM HEPBHOW CHUCTEME.
Pednexroprnoe konbro. Heliponnas cerb. Knaccuduxanum pediexcos. Poib
uccnenoBanud M.I1. IlaBnoBa. ®dyHkuuonansHble cuctembl ILK. AnoxuHa.
Hcnonp3oBanue mnpuHIMNA pPadOThl HEWPOHHBIX CETEH B HMCKYCCTBEHHOM
unreiiekte. ['emarosHuedannueckuit 6apbep. MeToasl Uccie0BaHUsI MO3TOBOM
AKTUBHOCTH U CTPOEHUSI CTPYKTYP HEPBHOU CHUCTEMBI.

IKChepumMenmanbHoe u3yueHue HePEHoU CUCHEMDbI.

Paznen 4. CencopHble cUCTEMBbI

Kimaccudukarmus perentopoB. DU3HMYECKHE H  XUMHUYECKHE OCHOBBI
BocripusATusi cBera. CTpoeHWe ceTd4arku. MexaHu3M BOCTIpUSATHS U 00pabOTKH
3BYKOBBIX BOJIH. CBA3b LIEHTpA CIIyXa U LIEHTPA PEUHU.

IKCnepumMeHmaibHoe U3yueHue CeHCOPHbIX CUCTEM.

Pa3znen 5. JngokpuHHas cucrema

MonekynapHble MEXaHU3Mbl JIEMCTBHSI TOPMOHOB Ha KJIETKU-MUILICHU.
['mnoranamo-runodusapuas cucrema. HapyiieHus, CBsS3aHHbIE C THUIO-U
runep@yHKIussMu  TOpMOHOB.  [Ipouwme opraHpl, BBIACIAIONINE TOPMOHEI.
HccnenoBanne cTtpoeHus Keie3 S3HAOKPUHHOW CUCTEMBI.

Pasnen 6. IloBenenne

Pednekc. Ycnosusie pediekcol. Leas. Mortus. [lorpedHOCTh. Peduiekc nenu
no IlaBmoBy. /Imnammueckuit  crepeornn. HMmnpuHTHHT.  MexaHU3MBI
BO3HMKHOBEHUS dMounii. HeliporyMopanbHas perysius mojaoBOoro MOBEACHHUS.

Ipumenenue meopemuyeckux 3HaHuil o pegekcax Ha NPaxKmuxe.

Pazgea 7. OnopHo-aBUrare/bHbIM anmapar



Koctu. Hapymenus crpoeHusi ckeneTHON cuctembl. TpaBmbl. 3a0osieBaHUs
OMOPHO-JIBUTATEIILHOTO amlapara, CBA3aHHBIE C MNPSIMOXOXKIECHHUEM. MBIIIIIbI.
OcHOBHBIE MBIIIIIBI TEJIA YETOBEKA. ATPO(US MBI, IPUYUHBI U JICUCHUE.

IKcnepumeHmanvHoe uzyyeHue CmpoeHusi U QYHKYUOHUPOBAHUS ONOPHO-
08U2amenbHOU CUCEMbL.

Paszgea 8. KpoBeHocHasi M iuMpaTudecKasi CHCTEMBbI

OcoOeHHOCTH CTpOeHHS ¥  (DYHKIMOHUPOBAHMSI CEPACUYHOW  MBIIIIIHI.
KpoBenocnas u numdarudeckass cucTteMbl opraHu3zMa. BHyTpeHHss cpena
OpraHusma.

DKcnepumenmanvHoe u3yueHue cmpoeHus u pabomol 0peaHo8 KpO8eHOCHOU
cucmembl.

Paznen 9. UMmMmyHHas cucTemMa

3nauenue pabor N.M. MeunukoBa, [1. Dpnuxa 1o u3ydeHU0 UMMYHHUTETA.
Bpoxnennbiii uMmyHHTeT. [IpuoOpeTeHHbII IMMYHHUTET. BakIIMHBI U CBIBOPOTKH.
Oprasbl HEHTPaTbHON UIMMYHHOU CHCTEMBI.

Cocmasnenue cxemol 603HUKHOBEHUS UMMYHHO20 Omeema no OnucaHuio.

Paznen 10. /IpixaTesbHas cucreMa

Bo3nyxonocusie mnytu u serkue. Dusnonorus mpouecca  JAbIXaHUS.
Cypdaxrant. Undexnnonnsie 607€3HU, MEpeAArONIUECcT Yepe3 BO3AyX, U MPOUYne
3a00JICBaHUSl OpraHOB JbIXaHUs. Biusaue TabakoKypeHUS Ha  OpraHbl
JBIXaTEIbHON CHCTEMBI.

OKcnepumenmanvHoe  u3yyeHue — CMpoeHus U QYHKYUOHUPOBAHUSL
ObIXAMENbHOU CUCTEMBI.

Paznen 11. [IumeBapuTeibHAsA CUCTEMA

Pu3noNorus NUILIEBAPUTEIBHOU CUCTEMbl. XUMHUYECKUN COCTaB CIIFOHHBI,
JKEIYJOYHOIO COKa, IMOJKEIYJTOYHOIO COKa, KEITYW, COKAa TOHKOW KHUIIKH.
Hewndeknmonnple W ayTOMMMYyHHBIC 3a00J€BaHUS CHUCTEMBI IHINEBAPCHUSI.
PaccrpoiicTBa muieBoro noBe1eHUs.

Dxcnepumenmanvroe usyyeHue Gu3uoI02uu NUUe8ap eHus.

Pazgen 12. BoigeaurenbHass cucreMa®u3noIOrHYECKUE  MPOIECCHI
dbopMupoBaHUsT BTOPUYHOM MOUM. PolIb TOYKM B PEryJSIUU apTePUATBHOTO
naBiaeHus.  3a0oyieBaHMs ~ OPraHOB  MOYEBBIJCIUTEIBHOM  CHUCTEMBI,  HX
npenynpexaeaue. ckyccrBenHas nouka. J(uanus. TpancmianTanusa Nouky.

IKcnepumeHmanbHoe uzyyeHue CImpoenusi 8bl0enIUmenbHOU CUCTEMDL.

Paspnen 13. IosioBas cucrema

MencTpyanbHblid nuki. HepBHas u rymopanbHas peryisiuus paboThl OpraHoB
MoJIOBOM cucTeMbl. [lmaHupoBaHue OEpPEeMEHHOCTH, METOAbl KOHTPALICTIIUH.
bepemennocts u nakramus. 3a00ieBaHUsl, IEPEAAOITUECS TTOJIOBBIM ITYTEM.



H3yuenue cucmonozudeckux npenapamos.

Pasznea 14. Koxa u ee npousBoaHbie

Cmon »snugepmuca. Cioum gepmbl. llogkokHas JKHpoBas —KJeT4aTKa.
[Ipou3BoOAHBIC KOKH: HOT'TH, BOJIOCHL. 3a00JI€BaHUsI KOXKHU M UX MPEIYIPEKICHHE.
[TpodunakTika u mepBasi IOMOIIb MPU TEIJIOBOM U COJTHEYHOM yaapax, 0Korax u
0OMOPOKEHUSIX.

DKcnepumenmanvHoe UCCie008aHue C8a3U CIMpoeHUs U OYHKYUU KOXHCU.

Paznen 15. Ajanranum opranuzma 4ejioBeka

Tepmoperyisinus. I unoranaMyc Kak LHEHTP HEMPOTr'yMOpPaJbHOM PEryJIALun
teriooOmena. [loBenenueckne amanranuu. AIantaiuyd 4eIOBEKa, €r0 OPraHoOB H
TKaHEd K HU3KMM KOHLEHTpaUMsIM KHCIopoAa W Tunokcuu. Ilepecrporika
MeTaboau3Ma KIIETOK B yciioBUM runokcuu. [lepectpoiika Merabonm3ma KJIE€TOK B
ycinoBusix rojofganus. llupkaguaeie putmbl. TpeHupoBku. Ponb  usnueckoit
AKTUBHOCTM B COXPAHEHHUM 3J0pOBbs 4YEJIOBEKA. AanTanusi K HEBECOMOCTH.
[lepectpoitku meTabomu3Ma B YCIOBHMSIX HHU3KOW TpaBUTALMM, NpOPUIaAKTHKA
HETaTUBHBIX IIOCJIEACTBUH.

Pewenue cumyayuonnvix 3adau.

Paszgea 16. I'eneTnka yenoBexka

Mexanusmbl onpeaeneHuss mnona. [losoBele XpOMOCOMBI M ayTOCOMBI
yenoBeKa. M3menunBocTs. MenuumHckas reHeTuka. Poib reHeTHUECKUX aHAIIM30B
IpU TUIAHUPOBAHUM U KOHTPOJIE OEPEMEHHOCTH. DTUUYECKUE aCTEeKThl BHECEHUS
U3MECHEHU B TE€HOMBI pAa3JIMYHbIX OpPraHU3MOB, B TOM UHCIE YEJOBEKa
I'enernueckass uHxeHepusi. ['€eHOMHOE peIaKTUpPOBAHHE. IDTHUUYECKUE AaCIEKThl
BHECEHUSI U3BMEHEHU B TEHOMBI Pa3JIMYHbIX OPTraHU3MOB, B TOM YHCJIC YETIOBEKA.

IKcnepumeHmanvbHoe uzyyeHue Hacie0CmeeHHOCMU U USMEHYUBOCTIU.

Pewenue cnooicnvix eenemuyeckux 3a0ay Ha pasHvle Qopmvl HACIEO08AHUAL.

Pa3nen 17. AuTponorenes

VYHUKanbHbIE TPU3HAKA TOMUHUJI. BbicokOpa3BuThli MO3r. CXOICTBO U
pa3nuuns 4ejJoBeKa W YeNOBEKOOOpa3HbIX 00e3bsH. lllnMman3e kak Omvkaimmi
YKUBOU POJICTBEHHHK YEJIOBEKA.

IKCnepumMeHmanbHoe u3yueHue 280.II0YUOHHBIX USMEHEHUN Yello8eKd.

Paznen 18. YesnoBek n OKpyzkamomas cpeaa

3aBUCHUMOCTb 37I0pOBbSl YEJIOBEKAa OT COCTOSHMS OKPYKAIOLIEH CpENbl.
Mukpokimmar Kuibix noMmemnieHuii. duznonorust tpynaa. GakTopel, HAPYIIAKOIIUE
37I0pOBbE. YKpPEIUICHHWE 370pOBbs. AHTPOIOIEHHBIE BO3JICUCTBUS Ha Cpeny.
AHTpPONIOTEHHBIA KPYTOBOPOT. OKOJOTMYECKHE KPU3UCBI W KX IPUYMHBL
KosBomorus o0miecTBa u npupoasl. PalinonanbHOe TPUPOAONOIb30BaHUE.



DKCnepumMeHmanvHoe usydenue memnepamypul, KOJULECMBAd KUCIOPOOd U
YelleKUCi1020 2a3a 6 Hauaje u 8 KOHye ypoka 6 kabumneme Ouono2uu npu nomouu
O0AMYUKO8.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMUHOCTHBLIE PE3YJIBTATDI:

1) nampuomuueckoe 6ocnumanue: TOPAOCTh 3a BKJIAJ POCCHUCKHX H
COBETCKHX yYEHBIX B Pa3BUTHE MUPOBOI OMOJIOTUYECKON HAYKH;

2) gpascoanckoe gocnumanue: TOTOBHOCTh K KOHCTPYKTUBHOH COBMECTHOM
JESITEeIbHOCTY MTPU BBIIOJTHEHUH UCCIIEIOBAaHUI U MPOEKTOB;

3) yeHHOCMU HAYYHO2O NO3HAHUSA: OPUCHTAIUS HAa COBPEMEHHYIO CHUCTEMY
Hay4YHBIX TMPEJICTaBICHUA OO0 OCHOBHBIX OHOJOTMYECKHX 3aKOHOMEPHOCTSX,
B3aMMOCBS3SIX 4YEJIOBeKa C MPHUPOJOH, pa3BUTHE HAyYHOW JHOOO3HATEIBHOCTH,
UHTEpeca K OMOJIOrMuecKoi HayKe, HABBIKOB UCCIIEA0BATEIbCKOMN eI TEIbHOCTH;

4) opmuposanue Kyrbmypsi 300p06bs: OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO M YCTaHOBKA Ha 3JI0POBBIA 00pa3 *KU3HU, COONIOIEHNE MTPABHII
0e30MmacHOCTH, B TOM YHCIIE, B TOM UYHCJE€ COBEPIICHCTBOBAHHUE HABBIKOB
0e301MacHOro MOBEJCHUS B IPUPOJHOM Cpesie;

5) mpyoosoe 6ocnumamnue: aKTUBHOE YYacTHE B PEIICHUU MPAKTHUYECKHX
3a7a4  OMONOTMYECKOW W DKOJIOTUYECKOM  HAMpaBJICHHOCTH, WHTEpPEC K
IPaKTUYECKOMY U3YUEHHIO MPO(eCcCchii, CBA3aHHBIX C OMOJIOTHEN;

6) sKo102uuecKkoe 6ocnumanue: OCO3HAHUE SKOJIOTMUECKUX IPOoOIeM U ImyTei
UX pEIIeHHs; TOTOBHOCTb K YYaCTHIO B TIPAKTUYECKOW JIEATEIbHOCTH
HKOJIOTMYECKON HAIIPABJIEHHOCTHU; IEHHOCTHOE OTHOLIEHHUE K POJIHOM MpUpOJE.

METAINIPEAMETHBIE PE3YJIbTATDBI

1. [lo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIC YUeOHbIE 1elCTBHUSA

1) bazosbie nocuyeckue oelicmeus:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK OHOJOTHYECKHX
00BEKTOB;

npeajaratb KpUTEpPUU U BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUS B
paccMaTpuBaeMbIX (haKTax;

BBISBIIATh NePUITUTHI WHGOPMAIMK, JAHHBIX, HEOOXOAMMBIX U PEHICHUS
MOCTABJICHHOM 3a]1a4H;

BBISIBJISITh NIPUYMHHO-CJICJICTBEHHBIE CBSI3U MPU W3YyYEHUU OUOJOTMYECKHUX
SBJICHUI H TPOLIECCOB, (POPMYIHPOBATH TUTIOTE3HI, 1€7aTh BEIBOIBI;

CaMOCTOSITEJIbHO BBIOMpAaTh CHOCOO pemeHrus Y4eOHOH OMOJIOrHMYeCcKOM
3aa4u  (CpaBHUBATh HECKOJILKO BapUaHTOB pEIICHHs, BLIOMpAaTh HambOosee
TOIXOSIINN C YI€TOM CaMOCTOSITENTEHO BBIACIIEHHBIX KPUTEPHEB).

2) Bazoevie uccnedosamenvckue Oelcmeus:



MPUMEHATH METO/Ibl HAYYHOrO MO3HAHMS >KUBBIX OPraHU3MOB U IPOLIECCOB
Ha SMIIMPUYECKOM M TEOPETUYECKOM YPOBHSIX B Y4e€OHOH IMO3HABaTENbHOU W
UCCIIEIOBATENBCKOM AESITEIbHOCTH;

aHaAM3UPOBaTh (DAKThI, BBIABIATH U (POPMYIUPOBATH NPOOIEMY, ONPENETATH
1eNb M 3aJa4M, COOTBETCTBYIOIINE PEUICHUIO MPOOJIEMbl; peaaaratb rurnoTe3y u
OCYIIECTBIIATh €€ MPOBEPKY; MPOBOAUTH M3MEPEHUS HEOOXOAMMBIX MapaMeTpoOB,
BBIUMCIICHUS, MOJEIMPOBAHNE, HAOMIONEHUS M SKCIIEPUMEHTBI, CAMOCTOSATEIHHO
IPOrHO3UPOBATh PE3yJbTaThl, (QOPMYIHPOBAaTH OOOOIIEHUS M BBIBOJALI IO
pe3yibTaTaM MPOBEIEHHOIO OIbITa, MCCIENIOBAaHUS, COCTaBISATh OTYET O
poIeNIaHHOM padoTe;

3) Paboma c ungpopmayueii:

OPUEHTHPOBATbCS B PA3IMUHBIX HCTOYHUKAX HUHPopManuu (Hay4HO-
HOIYyJIIpHasl JUTeparypa OMOJOIMYECKOro COAEpXkaHMs, CIpPAaBOYHbBIE IOCOOMS,
pecypcel MHTEepHETA);

OPUMEHATh Pa3InYHblE METOJbl, MHCTPYMEHTBHl M 3alpOChl MPU IMOUCKE U
orbope MH(OpPMALMKM WM JAHHBIX M3 HCTOYHHKOB C YYETOM IMpPEJI0KEHHON
y4eOHOM 3a/1a4y U 33JIaHHBIX KPUTEPHUEB;

NPUMEHATh 3HAKU M CUMBOJIbI, (hOpMYIbl, a0OpeBUATYpPbI, HUCIOIB30BaTh U
peoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJIITHOCTH.

2. KoMMyHMKATHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NelCTBHUA:

nyOJMYHO  BBICTYNATh C  MPE3CHTAUUed  pe3yJbTaTOB  BBITOJIHEHUS
OMOJIOTMYECKOTr0  SKCIEpUMEHTa  (MCCIeA0BaTeIbCKOW  J1a00paTOpHOM  WIH
MPAKTUYECKON pabOThI, y4eOHOTO MPOEKTA);

IJIAHUPOBATh OPraHM3aLMI0 COBMECTHOM pabOThl, OMpPENEsTh CBOIO POJib,
pacrpenensaTh 3aaud MeXAy YJIEeHAMU TPYIIIbI;

BBIMOJIHATh CBOIO 4YacTb pPabOThl, KOOPAMHHUPOBATH CBOM JICHCTBUS C
JNEUCTBUSMHM JIPYIUX YIEHOB KOMaHbl, ONPEAENIATh KPUTEPHUH 10 OLIEHKE KaueCTBa
BBITTOJIHEHHOM paOoThI;

pelaTh BO3HHUKAKOIIKME MPOOJEMBbl HA OCHOBE YYeTa OOIIMX HMHTEPECOB M
COTJIACOBAHMS MTO3UIIMI, y4aCTBOBATh B OOCYKJI€HUU, OOMEHE MHEHUSIMH,

«MO3rOBOM IITYpME» U ApYTUX (opMax B3aUMOJCHCTBUS.

3. PeryJsiTUBHbIC YHMBEpPCAJIbHbIC YU4eOHbIE AeHCTBHA:

COOTHOCHUTb CBOU JCHCTBUS C IUIAHUPYEMBIMH PE3YJIBTATAMHM, OCYLIECTBISATh
CaMOKOHTPOJIb JIEATEIbHOCTH;

KOPPEKTUPOBATH CBOIO JEATEILHOCTh HA OCHOBE CaMOAHAIN3a U CAMOOLIEHKH.



IHNPEAMETHBIE PE3YJIbTATBI

7 KIIACC

K xonmy oOydeHust B 7 Kiacce MpeAMETHBIE PE3yabTaThl M3Y4YEHHsS Kypca
BHEYpOUHOU JnesTenbHOCTH «[IpakThdeckass OWONOTHS: TEOpUs U TMPAKTHKA»
JIOJKHBI OTpaXxkaTh C(HhOPMHUPOBAHHOCTH Y 00YUaIOIIUXCST YMEHUI:

1) xapakTepu3oBath pa3enbl OOTAaHUKHU, ONEPUPOBATH 3HAHUSIMH aHATOMUH,
THCTOJIOTUU U (PU3HUOJIOTUN PACTEHUH;

2) TpUMEHATh OWOJOTUYECKHE TEPMUHBI M TIOHATHS (B TOM YHCIIE:
LIUTOJIOTHsI, KOJIOTHs pacTeHUI, MUKPOOHOJIOTUs, IPOTUCTOJIOT U, CYeprpyma,
pacTUTENbHOE COOOIIECTBO, CIIOPOBBIE PACTEHUS, CEMEHHBIE pAcTEHHs) B
COOTBETCTBUHU C IIOCTABJICHHOM 3aJjaueii;

3) onuchIBaTh OCOOEHHOCTH CTPOCHUS U KU3HEACSITEIbHOCTA PACTUTEILHOTO
OpraHu3Ma;

4) pa3znuuaTh BHYTPEHHEE CTPOCHHME OpraHOB PAaCTEHUIl Ha IOINEPEYHBbIX U
MPOAOIBHBIX CPE3ax;

5) omuCHIBaTh KUBBIE U TepOapHbIC IK3EMIUIIPHl PACTEHUH MO TUTaHy, YaCTH
pacTeHud 10 H300paXKEHUsIM, CXeMaM, MOJEISAM, MYJsbKaM, pelbe(HbIM
Ta0IuIaM;

6) XapakTepu30BaTh OCHOBHBIC TPYIIbI OJHOKJIETOYHBIX OPTaHU3MOB U
BBISIBJIITh MEXAY HUMH 3BOJIIOLIMOHHOE POJICTBO;

7) BBIABIATH 3aKOHOMEPHOCTH U MOP(HOPHU3MONIOTHYECKUEe afanTaluu
(BUIOM3MEHEHUSI OPraHoB) pacTeHUH K pa3U4YHBIM YCIOBUSAM OOWUTaHWS,
HaXOJIUTh CBS3H MEXKIY CTPOCHHEM OpraHa M BBITIOTHSIEMOW UM (DYHKITHEH;

8) BBIMOJHATH MpaKTUYECKHue W JabopaTopHbIe pabOThl MO Mopdonoruu u
(U3NONOTUU pACTEHHM, CHUCTEeMATHKE pACTEHUM, aJbrOJOTUH, MUKOJIOTHH U
MUKpPOOMOJIOTUM, B TOM YHCIE€ pabOThl € MMKPOCKOIOM C IOCTOSSHHBIMU
(pukcrpoBaHHBIMM) M BpPEMEHHBIMHU MUKPOIpPENaparaMH, HUCCIEI0BATEIbCKUE
paboThI C HCTIOIb30BAaHUEM MPUOOPOB M HHCTPYMEHTOB IIU(PPOBOI 1abopaTopuu;

9) onepupoBaTh 3HaAHUSIMU O NPUUYUHAX PACIIPOCTPAHEHHBIX MH(EKIIMOHHBIX
0ose3Hel pacTeHul, MOHUMAaTh IPUHLIUIIBI OOPHOBI C MATOr€HaMU U BPEIUTEISAMHU
pacTeHui;

10) mpUMEHATh TMONy4YEeHHBIC 3HAHWUS JJIs1 BBIPAIIMBAHUS U Pa3MHOKEHUS
KYJIbTYPHBIX PACTCHUM;

11) ctaBuTh mpocTeiime OMOTOrHYeCKUE OMBITHI U SKCIIEPUMEHTHL;

12) cobOmomats mpaBuia O€30MacHOrO Tpyda Hpu padboTe ¢ y4eOHBIM H
n1abopaTOpHBIM 000PYAOBAaHUEM B COOTBETCTBUH C MHCTPYKLUAMU;



13) wucnonb3oBaTh 3HAHMS O NPU3HAKAX CEMEWCTB JBYAOJBHBIX H
OJTHO/IOJBHBIX PACTEHHM JIJIS1 ONPEACIICHHS] UX CUCTEMAaTUYECKOTO MOJIOKEHU 5

14) BbIIENATH CYIIECTBEHHBIC MPU3HAKUA CTPOCHUSI M KU3HEIEATEIHLHOCTU
pacTteHuii, 0akTepuid, apxeu, rpuooB;

15) BBIABISTH YEPThl MPUCIOCOOJIECHHOCTH pPACTEHUM K cpefe oOuTaHus,
3HAYEHUE IKOJOTMYECKUX (PAKTOPOB VISl PACTEHUI;

16) xapakTepu30oBaTh paCTUTEIbHBIC COOOIIECTRA;

17) npuBoaUTH TPUMEPHI KYJIbTYPHBIX PACTEHUM W MX 3HAYEHUSI B JKU3HU
YeJI0BeKa, ONEPUPOBATH

18) moHMMAaTh MPUYMHBI BOSHHUKHOBEHHUS SKOJOTHYECKUX MPOOJIEM U 3HATH
MepbI OXpPaHbl PACTUTEIBHOTO MUPa 3EMIIH.

8 KUIIACC

K kxoHiy oOyueHuss B 8 Kijlacce MpeIMETHbIE pe3yibTaThl M3YyUYEHHs Kypca
BHEYpOUHOU JnearenbHOoCTH «lIpakThueckass Ouosorus: TEOpUS U MPAKTHKA»
JOJKHBI OTpaxaTh C(hOPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

1) ucmosb30BaTh 3HAHUS MO 300J0THM M MHUKOJIOTUU JUIS CBSI3U C JPYTUMU
HayKaMH U TEXHUKOU;

2) XapakTepu3oBaTh MPUHIUIBI KJIacCU(UKAIMU JKUBOTHBIX, BHUJ Kak
OCHOBHYIO CHCTEMAaTHYECKYI0 KaTErOpHUI0, OCHOBHBIE CHCTEMATHYECKHE T'PYIIIBI
KUBOTHBIX;

3) nOpuUMEHSThL OWOJIOTMYECKUE TEPMUHBI U TOHATUSA (B TOM 4YHUCIIE:
MUKOJIOTHS, 3KOJIOTHSI JKHBOTHBIX, 3TOJOrHS, NaJIE€0300JIOTHS, MapTEHOIEHE3,
pediIeKc) B COOTBETCTBUH C MOCTABJICHHOM 3a1aueii;

4) packpbIBaTh OOIIME MPU3HAKU KUBOTHBIX U TPUOOB, YPOBHU OpraHU3AIUU
KUBOTHOT'O U TPUOHOI0 OpraHu3Ma;

5) cpaBHUBATH KUBOTHBIC TKAHU M OPTaHbl JKUBOTHBIX MEXKY COOOI;

6) CcpaBHHMBATb CHCTEMbl OpPraHoB MEXIy c000il U  ompenemsTh
3aKOHOMEPHOCTH CTPOCHHSI CUCTEM OPraHOB B 3aBUCMMOCTH OT BBIMOIHSIEMON MU
byHKINN;

7) BBISBIATH IPUYUHHO-CIEICTBEHHBIE CBSI3M  MEXAY CTPOCHHEM,
KUBHENIEATEIbHOCTBIO U CPeoM  OOWUTaHUA  SKMBOTHBIX  HM3Y4aeMbIX
CUCTEMATHYECKUX TPYIIIL;

8) BBINOJHATH MMpaKTUYECKHE M JabopaTopHble pabOThl MO MOpP(hOIOruu
rpuboB, MO0 MOpP(}OJIOrUU, AaHATOMHUH, (U3MOJOTUM M TIOBEICHUIO KUBOTHBIX,
UCCIIeIoBaTeNbCcKUE Pa0OTBl B TOM YHCIE C MCIOJIb30BAHUEM NPUOOPOB H
UHCTPYMEHTOB LI (POBOI 1a00paTOpUu;

9) ycraHaBiMBaTh B3aUMOCBSI3U MEXJY THUIIOM [OJOCTH TeNa, THUIIOM
KPOBEHOCHOM U BBIICIIUTEILHONU CUCTEM;



10) packpbIBaTh posib TPUOOB M KMBOTHBIX B €CTECTBEHHBIX 3KOCHCTEMax U
COOOIIeCTBAX;

11) wucnonmp3oBaTh METOABI OHOJNIOTUU: TMPOBOAUTH HAOIIONECHUA 34
KUBOTHBIMH, OIMCHIBATH OPraHbl U CUCTEMbI OPraHOB >KUBOTHBIX, MPOBOJUTH
npocTeiinre OMOJTOTMYECKUE OMBITHI U SKCIIEPUMEHTHI.

9 KUIIACC

K xoniy obyuenuss B 9 kiacce mpeIMETHbIE pe3yibTaThl MU3YyUYCHUs Kypca
BHEYpPOUHOU JesaTenbHOCTH «lIpakThueckas OWOJOTHUS: TEOPUS U TPAKTHKA»
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTH Y 00 yUaIOIIUXCS YMEHHUI:

1) xapakTepu30BaTh HaAYKH O YEIOBEKE M UX CBSI3b C IPYTMMU HayKaMHU;

2) OOBSACHATH POJCTBO HYEIIOBEYECKUX PaC, OCHOBHBIC JTambl M (DAKTOPHI
ABOJIIOLIMH YEJIOBEKA;

3) npumeHsATh OWMONOrMYECKUE TEPMUHBI M TIOHATHS (B TOM YHCIE:
AHTPOMOJIOTHSI, MUKpO(IOpa, MUKPOOMOM, MHUKPOCUMOHMOHT, T€H, TCHETHUECKas
UHKEHEpHUsl, OMOTEXHOJIOT S, allieib, TeHOTUII, (PEHOTHUII, CKpEUMBaHUE, MyTaIlusl,
XpOMOCOMa, TEHOM) B COOTBETCTBHUU C TIOCTABIICHHOM 3aj1a4eii;

4) TpOBOAUTHL OINUCAHWE KIETKH, TKAHW, OPraHoB, CHCTEM OPraHOB,
OpPraHM3MOB IO BHEIIHEMY BHY (M300paKEHUIO), CXEMAaM;

5) cpaBHMBaTh KJIETKU Pa3HBIX TKAHEH, TPYII TKaHEW MEXIy COOOM, JenaTh
BBIBOJIbI HA OCHOBE CPaBHEHUS,

6) cpaBHUBAaTh MUTO3 U MEUO3;

7) xXapakTepu30BaTh OCHOBHBIC MOJIOKEHMS KJIECTOYHOM TEOpPHH, 3aKOHBI I'.
Mennens, 3akoH Xapau—BaitnOepra;

8) wucnosb30BaTh OHOJOTMYECKHE MOJACIU JJIsd aHaiu3a OCOOCHHOCTEH
CTpoeHUs U (PYHKIIMOHUPOBAHUSI OPTraHOB M CUCTEM OPraHOB YeJIOBEKa;

9) OOBSICHSTD HEUPOTyMOPAIBHYIO PETYJIALUIO ITPOLIECCOB
KU3ZHEACATEILHOCTH OpraHn3Ma YeJIOBeKa;

10) cpaBHUBATH OE3yCIIOBHBIE U YCIOBHBIE PEQIICKCHI;

11) pa3muuarh HACIEACTBEHHBIE W HEHACICIACTBEHHBIC (MH(PEKIIMOHHEIE,
HeMH(EKIIMOHHBIC)  3a00JICBaHUSI  YEIOBEKa, OOBSACHATH  3HAYEHUE  MeEp
po(UIAKTUKHU B IPEIYIPEXKICHUN 3a00I€BaHUMN YEIIOBEKa,

12) OOBSCHATH TPUYMHBI HACIECACTBEHHBIX 3a00J€BaHUN  4YeJIOBEKa,
MPUHIUIBI COBPEMEHHBIX OMOMEIUIIMHCKUX METOJOB, ITUKH OUOMETUIIMHCKUX
HCCJICJOBAaHUI;

14) pemiaTh KaueCTBEHHbBIC W KOJIMYCCTBEHHBIC 3aauH, UCIIOIb3YsI OCHOBHBIC
MOKa3aTeIu 370POBbsl YEJIOBEKA, MPOBOJUTH PAacueThl U OLICHUBATH MOJYUYCHHBIC
3HAYCHUS;

15) BnameTy npuemMaMu OKa3aHUs MEPBOM MOMOIIU YEIOBEKY;



16) ucnonb3zoBaTh METOABI OWOJOIMHM IPH BBINOJHEHUU IPAKTHUUYECKUX U
7ab0paToOpHBIX pabOT, B TOM 4YHCIE pabOT € HCIOJIb30BaHUWEM MPUOOPOB U
UHCTPYMEHTOB LIU(PPOBOH 1a00OpaTOpuu, U OOBICHITH UX PE3YNIbTATHI;

17) cobmomarh mpaBuia O€30MacHOrO Tpyaa Mpu pabore ¢ y4eOHBIM U
7a00paTOpHBIM  O0OPYJOBAHHEM, XUMUUYECKOM TOCYAOM B COOTBETCTBUM C
UHCTPYKIUSIMU;

18) OOBCHATH 3HAUYEHHE PA0OT MO pacmupPOBKE TEHOMOB Pa3IMYHBIX
OpPraHU3MOB, XapaKTepU30BaTh LEJIM U 33]1a4u OMOUH(POPMATUKH.



TEMATHUYECKOE INTAHUPOBAHHUE

7 KIIACC
JIEKTPOHHBIE
No 11/ HanmeHnoBaHue pa3aesioB U TeM KosunuecrBo OcHoBHOE OcHOBHBIE BUABI (uudposbie)
g NPOrpamMMbl 4yacos coJep;kaHue AeATeJbHOCTH o0pa3oBaTesIbHbIE
pecypchbl
Pa3nen 1. BBenenne
[uronorus — Hayka o
kierke. CopemenHas | CocraBieHue
KJIETOYHAas TEOPHUS. KOMHKCOB O
DyKapUOTHBIE U MpaBUJIaX TEXHUKU
MIPOKapUOTHBIE 0e301acHOCTH IpH
KIIETKHU. IPOBEACHUU
Bupyconorus. 71a00paTOPHBIX U
Bupycer — MIPAaKTUYECKUX
HEKJIeTOuHas opma. pabor.
Bupycubie DKcIepruMeHTaJIbHOe
1.1 Beenenue 3 3aboneBaHus W3Y4YCHHE: OCHOB

pacTeHul, )KUBOTHBIX,
yesoBeka. MeToibl
Hay4YHOT'0 TO3HAHMUS B
o6uonoruu. [IpaBuna
paboThI CO CBETOBBIM
MHUKPOCKOITOM.
Bpemenublie u
MTOCTOSTHHBIE
MHUKpPOTpenaparhl.
Mertoauka

MUKPOCKOIHUH:
IIPUTOTOBJICHUE
BPEMCHHBIX
npenapaTroB u
paborta ¢
MHUKPOCKOIIOM;
oopmieHus
pe3ynbTaTOB pabOTHI
C MHKPOCKOIIOM




MPUTOTOBJICHUS
BPEMEHHBIX MUKPO-

npernapaToB

Hroro

Pa3nen 2. bakrepuu n apxen
Muxkpobuomnorus —
HayKa o
MHKpPOOpraHU3Max.
Ocobennoctu

2.1

bakrepun u apxen

CTPOEHHUS ITPOKAPUOT-
HOM KJIETKHU.
KusnenesarenbHOCTb
OaxTepuil:
aBTOTpO(HBIE U
rerepoTpodHsie,
a’poOHBIC U
aHa’pOOHbBIC
6axTepuu; GOpMBI
KJIETOK OaKTepui,
POCT U pa3MHOKEHHE
(criopsl GakTepuid).
Huanobakrepuu, ux
POJIb B IPUPOJE.
Apxen, UX OTINYHS
ot bakrepuil.
3HaueHue 6akTepuil u
apxey B IpUPOJE,
9BOJIIOLIUU U
OMOreOXUMUYECKUX

Juckyccus Ha TeMy
«Mcnomp3oBanue
OakTepuil u apxei B
COBPEMEHHOM MHDE.
HoBble ciocoObI».
OKCIEepUMEHTAIBHOE
U3y4eHHUe: METO/I0B
ne3nH(exmu u
CTepUIIN3AlINY;
Mopdonoruu
OaxTepuil Ha
MHUKPOCKOITUYECKUX
npernaparax;
*KosoHui1 OaKkTepHii,
BBIPAIICHHBIX
METOIOM OCaXKJICHUS
Ha TOJIOJIHOM arape




OUKJIaxX

Hroro

Pa3nen 3. MHoroo0pasue 0JHOKJIETOYHBIX IYK

apuoT

Hrpa o
npouIaKTHKE
MHuoroobpa3ue Pog .
. 3a00JIeBaHU,
MPOCTEHUINNX: OBIJICHA
BBI3bIBAEMbIX
3eJieHas,
napa3uTHYECKUMHU
TpUIaHOCOMa, .
IPOCTENU ILIUMH.
JIAMOJIHst, ame0a
. OKCIEePUMEHTAIBHOE
npoteit u
. U3y4EHUE:
JU3eHTepuiiHas,
.. OJTHOKJIETOUHBIX
MaJIsIpURHBINA
MHoroobpa3ue 0JJHOKJIETOYHbIX . OpraHu3MOB 10]1
3.1 TIa3MOIUM,
9YKapuoT MHUKPOCKOIIOM Ha
ykap uHpy30pHuA-Ty perbKa, P
BPEMEHHBIX U
pasuoNIApuu U
(UKCHPOBAHHBIX
¢dopamuHudepsl,
MUKpoOIpenapaTax;
MaTOMEH.
JIBMOKCHUS U
3aboneBanus,
KOJINYECTBA
BbI3bIBAEMbIE
OJTHOKJIETOUHBIX
OJTHOKJICTOUHBIMH, UX
OpraHU3MOB.
po(uIakTHKa
Pemrenne
IPAaKTUYECKUX 3a/1a4
Hroro

Pa3znen 4. ApxemyiacTuanble, MJIM «PACTEHUD

4.1

CniopoBble pacTeHus

AJBroJyiorusi — HayKa
0 BOAOPOCIISIX.
Bopopocnu —

IIpoBenenue
HCCIIEIOBaHUM:
N3yuenue




HETaKCOHOMHUYECKas
rpynna. JKuzHeHHblie
LIUKJIbI 3€JIEHBIX,
OypBIX M KPaCHBIX
BOJIOpOCTIEl Ha
npumepe
XJIAaMU/IOMOHA/IBI,
KJ1a10(Opbl, YIIbBHI,
CIIMPOTUPBI, XapBhl,
nop¢upsl.
IIpoucxoxnenne
BBICIIMX PaCTEHUHN OT

XapOBBIX BOJOPOCIEH.

[InayHoBUHBIE.
Ocobennoctu
KU3HEHHOT0 LIUKJIa
layHa
OyJTaBOBHTHOT 0.
Penyxuus
rameroura.

[TannopOoTHUKOBUIHBIE.

JKUu3HEeHHBIN TUKIT
MMaroOpOTHUKA
IMUTOBHUKA

MY CKOI'O M XBOIIA
MOJICBOT' O

0ocoOeHHOCTeN
CTPOCHUS 3€NICHBIX,
KPaCHBIX, XapOBBIX H
OypBIX BOZOPOCTIEH.
H3yuenue
0CcOOEHHOCTEN
CTPOCHHUS
KYKYIIKWHA JbHA U
carnyma.
N3yuenue
0coOeHHOCTEN
CTPOCHHS IIIayHa
0y1aBOBUIHOT O,
XBOIIIA TIOJICBOTO
[IUTOBHUKA
MYKCKOTO

4.2

CeMeHHBIE pacTeHUs

JpeBHurE ceMeHHbIE
MarnoOpOTHUKH.
Paznoob6pasue
roJ0CEMEHHBIX:

DKCIepuMeHTaIbHOe
W3y4YeHHE:
0COOEHHOCTEH
BHEIITHETO CTPOCHHUS




XBOHHEIE,
CaroBHUKOBBIE,
TUHTKOBBIE,
THETOBBIE. I[BETKOBBIE
pacTeHusl.
Paznoob6pasue
BeTKOB. IBeTeHue.
Pa3Butue Mukpo- u
Meracrop. PaGoTsl
C.I'. HaBamuna.

BETOK, XBOM, IITHIIIECK
U CeMSH XBOMHBIX
(esb, COCHa,
JIUCTBEHHUIIA);
Mopdonoruu
[[BETKA; CTPOCHUS
3aBS3M 1[BETKA U
CEMSIIOUKH IO/
MHUKPOCKOIIOM;
CTPOEHUS TIJI0JIOB U

Ku3HeHHBIN UK COILJIOaHNH
LBETKOBBIX PACTEHUI
Hroro 10
Pa3ngen S. Ctpoenue u )KM3HeIeATEIbHOCTh CEMEHHBIX PACTeHUI
IIpoBenenue
WCCIIEIOBAaHUM:
N3yuenne

5.1

CtpoeHne pacTUTEIBLHOTO OpraHu3Ma

Paznoobpasue
1mooeros. AHATOMMS
cTebii1. AHaToMus
mcTa. AHATOMUS
kopHs. CtpoeHne
KOPHSI Ha TIONIEPEYHOM
cpese

Mopdonoruu nodera
Ha JKHUBBIX
pactenusx. MJIN
N3zyuenune
0coOeHHOCTEN
AHATOMHUYECKOI0
CTpOEHHUs cTeOIIs
TPaBSIHUCTHIX
pactennii. UJIN
N3yuyenne
Mopdomoruu aucTa
Ha )KUBBIX 00BEKTaX




WK repOapHbIX

o0pasmax.
IIpoBenenue
WCCIIEIOBAaHUMN:
MeTonn!
MHUKPOKJIOHAIBHOTO
Knonuposanue Pa3MHOXEHUS
pacTeHuil. pacTeHui.
MuKpOKJIOHAJIEHOE [IpakTrueckas
pa3MHOXEHUE JIeSITEeIbHOCTD:
pactenuii. [Tousa. [Ipumenenue
BereratuBHo€ pasMHOXEHUE
5.2 . B.B. [lokyuaces, Croco0oB
pacTeHuit
paboThI O OYBeE. BEre€TaTUBHOI' O
[Inonopoaue moussl, pa3MHOXKEHUS Ha
yIoOpeHus. npuMepe
ATpOTEXHUYECKHE KOMHATHBIX
npuemMbl. CeBOOOOPOT | PpacTEHUM.
CocraBieHue
ceBoobopoTa ISt
MECTHOCTHU
HaXO0XJAEHUS LIKOJIbI
OnHoM0MbHBIE U Pemenue 3anau:
JIBYJIOJIbHBIE Onpenenenue
pactenus. CemeiicTBa IPUHALJICKHOCTH K
5.3 Knaccudukanus BETKOBBIX FABYAHOIBHBIX: fuacey uuB CTIOBBIX
30HTUYHBIC; pacTeHui
cemelicTBa (aBpHCTHYECKHUE
OJTHOJIOJIbHBIX 3a/1a4n). 3ammch
aMMapHJIHCOBEIE, (bopMyITBI IIBETKA MO




OpXUJHBIE.
Hukopacryuiue u
KYJbTYpPHBIE
IIPENCTAaBUTENIN
CEMEMNCTB, UX
3HA4YEHUE B IPUPOAE
U JUIS1 4ETOBEKA

JKMBBIM 00BEKTaM,
KJaccu pukanus
IUIOJIOB Ha >KUBBIX
00BEKTax.
YcraHoBnenue
B3aMMOCBSI3H MEXIY
CTPOCHHEM
LIBETKOBBIX
pacTeHuil u
CHCTEMaTH4EeCKOU
MPUHAJIEKHOCTBIO.
IIpoBenenue
HCCJICIOBAaHU:
Onpenenenue
npejcTaBUTENIEH
CeMENCTB

Hrtoro

9

Pa3nen 6. Jxosiorus pacreHuil. PacteHusi B npupoaHbIX CO001IeCTBAX

6.1

Dxoiorus pacrenuil. Pacrenus B
MIPUPOJIHBIX COOOIECTBAX

DKOJIOrn4YecKne
IpyIIIbI PACTEHUH.
Pusocoepa.
Muxkopu3a. 3eseHble
y1o0peHus..
buonenos.
JlomuHMpyromue
BH/Ibl PACTEHUH.
PacturensHbie

coobmiectBa. diopa.

B3aumocBsa3b

Pemenue 3amau Ha
Hax0XJAEHUe Mep
npopUIaKTHKY U
Je4YeHUs
3a0o0neBaHui
pacTeHuil.
IIpoBenenue
MCCIIEOBAHMIA:
N3yuyenne
0COOEHHOCTEH
CTPOEHUS PACTECHUI




OpraHu3MOB.
HNHdeknumonHbIe
3a0oseBaHus
pacTEeHHUI1: BUPYCHBIE
(TaGauynHast MO3auKa),
I'pUOKOBBIC
(My4HHCTas poca,
pKaBYMHA),
OaxTepuanbHbIE
(MOKpast THUJIB).
NMmyHuTET
pacTeHuil.
[Ipodunaktuka u
JIEYEHHUE PACTECHUIN

Pa3IMYHBIX
3KOJIOTMYECKUX
rpynm. DKCKypCHH:
H3yuenue
duToreHO3a
MECTHOCTH

Hroro

4

Pa3nen 7. PacTurebHBIH MHP U 1€AATEIbHOCTh Y€JI0BEKA

7.1

PacTuTenbHbIl MUp U AEATENBHOCTD
qeJIoBeKa

Ortarnsl pa3BUTUSA
pPacTUTEIBHOI O MU PA.
KusHb pactenuii B
BOJIE, BBIXOJ| Ha CyIIy,
9Talbl Pa3BUTHS
HAa3¢MHBIX PACTECHUI
OCHOBHBIX
CUCTEMAaTHYECKUX
rpynin. Punnogursl.
[Taneo6oranuka.
OxaMeHeI0oCTH,
orneyatku. «KuBbie
HCKOIIAEMBIE» CPEIU

Okckypeuu: B mapk
U/WIH CKBEp I10
U3YYEHUIO
0co0eHHOCTelN
pacTUTeIbHOCTU. B
OuoIoruuecKui
u/unu
KpaeBeaUeCKU
My3€Hl 110 U3y4EHHIO
HBOJIFOLIMM PACTEHUU
U aHTPOIIOT €HHOT' O
BO3/ICHCTBHS HA
pacTUTEIbHBIA MUP.




COBPEMEHHBIX
pactenuii. [{leHTpHI
MHOT000pasust 1
MIPOU CX OKICHUS
KYJBTYPHBIX
pactenuit no H.M.
Basunosy. Cenekius
1 OMOTEXHOJIOTHUS.
[IponoBosibCcTBEHHAS
0e30IacHOCTh, OAHKH
cemsiH. OcoOeHHOCTH
TOPOJICKON (PIIOPBI.
3aHOCHBIE U
a0OpHUTECHHBIC BHUIBI.

IIpoBenenue
HUCCJIEIOBAHUMN:
H3yueHne copTOBBIX
0COOCHHOCTEN
KYJIbTYPHBIX
pacTeHul.
[IpoekTHas
NEeATENbHOCTD: YXONI
32 KOMHATHBIMU
pacTeHUSIMHU.
CocraBiieHuE qUETHI
U3 pacTeHUH
ONpe1eICHHON
MECTHOCTH

Hroro

OBHIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

34




8 KUIIACC

DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aenos KouaunvecrBo OcHOBHbBIE BU/IbI (uugposbie)
OcHoBHOe coiepxaHue
n/n U TeM NPOrpaMMbl 4acoB AeATeJbHOCTH o0pa3oBaTeJIbHbIE
pecypcsl
Paznen 1. I'pu6b1 u rpuéonono0HbIe OPraHu3Mbl
IIpoBenenue
Mukosiorus — Hayka o rpudax. HCCIIEIOBAHM:

1.1

I'pubs1 1 rpubomoOg00HBIE
OpraHU3MbI

OcHOBHBIE YEPTHI CTPOCHHUS HA
puMepe MyKopa, IeHUITUILIA.
OHOKJIETOYHBIE ACKOMHUUETHI —
npoxoxu. [lapasutnueckue
ACKOMMIIETHI — BO30Y AU TEIN
CHOPBIHBH, MAPIIH, MyYHUCTOMN
pochl. bazuanoMHUIIETHI.
[Tapa3utnueckue
0a3uAMOMUIIETHI — TOJIOBHEBBIC,
pKaBYUHHBIE, HEKOTOPHIE
TpyToBbIE. MUKOpH3a, €€
3HaueHue. OOMHUIIETHI.
[Tapazutnueckre OOMUIIETHI HA
npumepe GUToPTOPHI.
JInmaitnuku. 3HaueHre B
MPUPOAE U IEATEITbHOCTH
yenoBeka. IHAuKaTopHas poJib
JIMIIATHUKOB

N3ydyenne ctpoeHus
IIJIECHEBBIX I'PUOOB:
MyKoOpa U MEeHULUIIA.
N3ydenue ctpoeHus
JUIIAaHHUKOB (Ha
repOapHbIX 00pas3ax u
MUKpOMpenaparax).
[IpoBenenne
9KCIEPUMEH TAJIbHBIX
HCCIIEI0-BaHUN:
U3Yy4EHUE BIUSHUS
BHEIIHUX (aKTOPOB Ha
IIPOLIECC pa3MHOXKEHHUS
JTPOXKIKEN; OLIEHKA
KayecTBa BO3JlyXa
IIPUILKOJIBHON
TEPPUTOPHH C
MTOMOILIBIO
JMXEHOWHIUKALIUH




Hroro

Paznea 2. ** JKuBorHpie**

OO01mue u crienuanbHbIe pa3Ieibl
3oonoruu. O0mue u

Urpa «IIpunymaii
crieraabHble METOAbI U3yUEHUS
npodeccuror.
300510ruH. CBSA3b 300JIO0THH C
. IIpoexTHas
JIPYTUMH HayKaMu, MEAUITUHON
30071011 — HayKa o JIESITENIbHOCTD:
2.1 U CEIILCKUM
JKUBOTHBIX . CocraBieHue
X03gicTBOM.3HaUEHUE .
. pEeKOMeHAaIui 1Mo
300JIOTUYECKUX 3HAHUHN I
cOOpy 300IOTHYECKUX
yenoBeka. [Ipodeccun .
KOJJIEKIAI
YeJIOBEKa, CBSI3aHHBIC C
300JI0THEH
Urpa «Onpenenenne
OpPraHOUI0B KJIETKH IO
WJUTIO CTPALIASIM U
MUKpOdOoTOrpausim».
[IpoBenenne
MHoroknerTouHocTh. TkaHHA HUCCIICIOBAHUM:
YKUBOTHBIX ¥ X (PYHKIIHH. HccnenoBanne KiIeTOK
Oco0eHHOCTH CTPOCHUS
2.2 Oprasbl 1 CUCTEMBI OPraHoB. MO MUKPOCKOIIOM Ha

JKUBOTHOH KJIETKHU

®opma Tena, CAMMETPUS,
pa3Mepsl Tella KUBOTHBIX

BPEMEHHBIX
MHKpOIIpenaparax.
N3yuenne Tkanei
JKUBOTHBIX. Pemenme
AKCIIEPUMEH TAJIbHBIX
3a71a4 Ha ONpPEETICHUE
THIIa TKAaHU




Hroro

2

Paznen 3. CTpoenne U sku3HeAeATeIbHOCTD ;KUBOTHOTO Opranu3mMa. Opranu3MeHHbIi YPOBeHb OPraHu3aluy KU3HU

[IpoBenenne
OHJOUUTO3 U HK30LUTO3.
AKCIEPUMEHTAJILHOT O
Kiterounoe u nosnoctHoe
HCCIIEIOBAHMUS:
MUIIEBapEHU . DBOIIOIUS
. W3y4YeHH e MUTaHUS
3.1 [Iutanue y >KUBOTHBIX 1 MUIIEBAPUTEIBHONU CUCTEMBI.
aMeObl o1
Oco0eHHOCTH TUTaHUS
MHUKPOCKOIIOM
PaCTUTENbHOSIIHBIX U XUITHBIX
(BUpTYaJIbHO WU
KUBOTHBIX
peanbHO)
IIpoBenenue
[TosnocTu Tena: neppuyHas, HCCJIEI0BAaHMI:
BTOPHUYHAsI, MUKCOIIEJIb. Nzyuenue ctpoenus
@DYHKITUY TIOJIOCTH Tea. SPUTPOIUTOB JIATYIIKH,
Bo3HMKHOBEHHE TPaHCIOPTHOM IITULIBI U YEI0BEKA IO
3.2 TpaHcnopT y *KHUBOTHBIX 1 cucteMbl. CBsA3b TUIIA MHKPOCKOIIOM Ha
KPOBEHOCHOW CHCTEMBI U THIIA (bUKCUPOBAHHBIX
MOJIOCTH TeNa. DBOTIOIHS MUKpOTpenaparax.
KPOBEHOCHOM CHCTEMBI N3ydenue ctpoeHus
MO3BOHOYHBIX cepaua
MJIEKOIU TAIOLLEr O
Pewienne
Hcnonb3oBanue Kuciopoaa
ABPUCTUYECKUX 3a7a4
XKUBOTHBIMU. [Tudysusi.
. . 1o TeMe «JlpIxanuey.
JIpixaHue B BOJHOW, BO31YILLIHOM
3.3 JIpIxaHue y dKUBOTHBIX 1 [TpoekTHas
cpene. XKaOpbl, Tpaxeu, JerKHe.
. NEeSITENbHOCTD
DBOJIOLHUSA JbIXaTEIbHON
Nsrorosnenne moaenu
CHCTEMBI Y TTO3BOHOUYHBIX
JoHnepca




Ocmoc. OcMoTHYECKOE

IIpoBenenue
aBJEHHUE. DBOIOIHS
. AKCIIEPUMEHTAJILHOT O
BBIJICIUTENbHON CUCTEMBI Y
HCCIIEI0OBaHMUS:
3.4 Brinenenne y ®KUBOTHBIX YKUBOTHBIX, TYJIOBUIIHBIE U
U3Yy4YCHHE SIBJICHUS
Ta30BbI€ MOYKH. CBSI3b CTPOCHUS
. ocMoca Ha IpuMepe
BBIJICIIUTEIIBHON CHCTEMBI C
KapTogens
TUIIOM I1OJIOCTH TeJa
JlemoHCTpanus cBsi3u
Tunel ckenera: neMKynIa,
. OMOJIOTUU U (PUBHKHU.
TUAPOCTATUYECKUH CKEIET,
. . IIpoBenenne
HapYXHbI U BHYTPEHHUI .
HCCJIEI0BaHMIM:
Onopa u ABUXKEHUE y ckenet. Peiuar. PeryaxHbie
3.5 N3y4yeHne XUTHHOBOTO
KUBOTHBIX KOHEYHOCTU. CTpOEHUE MBIIIIL.
MaHLMPS Y PEYHOr 0
JIBuxeHue B BOjiE, B BO3AYyXeE, 11O
paka. U3yuenue
Bo3ayXxy. [logbemHas cuna. .
CTPOEHHS KOCTEH
Tunsl monera
TITUIIBI
Pewenne 3amau Ha
HEPBHYIO U
Paszppaxumocts. [leppudnocTh PBHY
. TYMOPaJIbHYIO
TYMOpPaJIbHON Peryisiuu.
. PETYISAIHIO.
Oco0eHHOCTH 3HIOKPUHHOM
IIpoBenenue
perymsiuu. OcoOeHHOCTH
Perynsuus N AKCITEPUMEH TAJIbHbIX
HEPBHOM peryJisiluu. DBOIOIUS .
3.6 KUZHENIEATECILHOCTH Y WCCIIEIOBAHMI:

KHUBOTHBIX

HEPBHOHN CUCTEMBI Y
0€CII03BOHOYHBIX. DBOJIOLUS
HEPBHOH CUCTEMBI Y
[I03BOHOYHBIX. be3ycnoBHbIe 1
YCIIOBHBIE PeIICKCHI

peakius HHPYy30pHil Ha
COJIb; peaKLus
JI0X/IEBOT0 YEPBs Ha
paszpakeHue;
U3y4eHHUE MOBEIEHUS
COLIMaJIbHBIX




HAceKOMBIX (MypaBbeB,
myen); GopMUpOBaHUE
yCIIOBHOTO peduiekca y
aKBapUYMHBIX PBIOOK

Pa3smBoxenue u Pa3BUTHUC

Tunbl pa3BUTHS KUBOTHBIX.
HacexoMEblie ¢ TTOTHBEIM U

IIpoBenenue
HCCIEeI0BaHMMN:
N3ydenne ctpoeHus

3.7 HETIOJIHBIM PA3BHTHEM. JMYUHKU HACEKOMOTO
KHBOTHBIX
JKuBOTHBIE C TPSIMBIM Ha MPUMEpe MyYHOTO
pa3BUTHEM yepss. Mzydenue
KYKOJIKH 0a004YKH
Hroro

Pa3nen 4. PazHooOpa3ue ;KMBOTHBIX

Tun KumeuHonosocTHEBIE.
Perenepamnus. PediiekropHoe
noseneHue. JKu3HeHHBIN ITUKIT

IIpoBenenue
SKCIEPUMEH TaIbHBIX
HUCCIICOBAaHUI:
W3y4EHHUE CTPOCHHUS U

4.1 JIByXCIIOMHBIE dKUBOTHBIE KU3HEIEATEIIbHOCTH
Ku1euyHonosocTHbIX Ha
TUPBL; U3yUYEHUE
npumepe Crir(houaHbIX U PEI, M3YH
XMUMHUYECKOT0 COCTaBa
I'mpponiHbIX
CKeJeTa KOJIOHUAJIbHBIX
KOPAJIJIOBBIX MOJUIIOB
OOumii naH cTpoeHus
TPEXCJIONHBIX )KUBOTHBIX.
Hrpa o teme
. [Iporonedpuauu u .
4.2 TpexcioliHble ;KUBOTHBIE «Tpexcnoitnpie
MeTaHePpUInH.
KUBOTHBIE»

[lepBruHOpPOTOCTH 1
BTOPHUYHOPOTOCTh




Tun [1nockue uepsu Tun

[Tnanapust — cBOOOTHOKUBYIIUIA
IUIOCKUI YEPBb.
[TpucnocobaeHne MI0CKUX
YyepBel K Mapa3uTU3MYy.
JKu3HeHHbIe UKl HIMPOKOTO
JICHTENAa, CBUHOTO LIEMHS 1
9XWHOKOKKA. [IpodumakTika

IIpoBenenue
HUCCIICOBAaHUI:
N3yuenne
KH3HEIEATECILHOCTH,
BHEITHETO U

4.3 BHYTPEHHET O CTPOECHHUS
Kpyrisle uepsu 3apa)keHus NMapasuTHYeC KUMU
IIPECHOBOJIHBIX
IJIOCKUMU yepBiMHU HemaTobl. .
. IUIOCKUX YepBeil
JInabka. JKu3HeHHBIA UKIT
. CroxxeTHas urpa
YeJI0BeYeCKOM acKapupl U
. «[Ipodunaktuka
OCTPHIIBI IETCKOM.
reJIbMUHTO30B»
[IpodunakTrka 3apakeHus
acKapu030M U SHTEPOOH030M
IIpoBenenue
HCCJIEI0BAaHMI:
N3y4yeHne BHyTpEHHETO
CTPOEHUS JJOXKIEBOTO
YepBsi HAa TOTOBBIX
MUKpoOIpenapaTax.
Oco0eHHOCTH CTPOCHUS U N3yuyenue BHeLIHEro u
KU3HEJEATEIbHOCTH KOJIbYAThIX | BHYTPEHHEr0 CTPOECHMS
4.4 Tun Konbuateie yepBu

yepBeil. MHOrooopasue
KOJIbYATBIX YepBe

MEIUIUHCKON MUSBKU.
N3yuenue ctpoeHus
MHOTOLIETUHKOBBIX
yepBeil. [IpoBegenue
AKCIIEPUMEHTAJILHOT O
UCCJIEZIOBAHUS:
M3y4YeHHE
pedIeKTOPHOTO




MOBEJICHUS 10K]IEBOTO
yepBs

Penyxuus nenomuyeckou
MOJIOCTU: MPUYUHBI U

IIpoBenenue
HCCJIEIOBAaHMM:
N3yueHne BHEIHETO U
BHYTPEHHETO CTPOCHUS
JIBYCTBOPYATOIO
MoJuTrocKa. Mzyuenue
BHEIIHEr0 U
BHYTPEHHET O CTPOEHUS

4.5 Tun Mosutrocku nociencTBus. PazHooOpasue
OpIOXOHOT OT0
MOJLITIOCKOB: OpIOXOHOTHE,
MoJuttocka. 3yuenue
JIBYCTBOpYAThIE, TOJIOBOHOTHE
BHEIIIHETO U
BHYTPEHHET0 CTPOCHHUS
rOJI0OBOHOT'OT'O
MoJITrOCKa. M3ydenue
CTPOEHUS PAKOBUH
MOJLTIOCKOB
OCHOBHBIE I'pyIIIBI Urpa «Hapucyi
Unenucronorux. Knacc HaCEKOMOEe».
PakooOpasnsie. Knacc ITocranoBka: «I1o0ynp
[TayxooOpa3nbie. PasnooOpazue IT4YesIoi: 00bsACHH, KyJ1a
PakooOpa3HbIx 1 JIETETh, C IOMOILBIO
4.6 Tun Unenucronorue [TaykooOpa3ubix. Knacc MMYETUHOT O TaHLIA.

Hacekomsle. buonornueckuit
CMBICJI MHOT000pa3us
KOHEYHOCTEH, POTOBBIX
anmnapaToB, TUIIOB Pa3BUTHUS Y
HaceKOMbIX. OCHOBHBIE OTPSAbI

IIpoBenenue
HCCJICIOBAaHUH:
Onpenenenue
MpeaACcTaBUTENEH
Pa3JIMYHBIX OTPSAJIOB U




HacekoMmbIX. Cormaib-Hble

CEMENCTB HACEKOMBIX C

HaceKoMbIe. 3HaUeHUE HCII0JIL30BaHUEM
HAacCEKOMBIX B MPUPOJIEC U JJIs omnpeaenuTenein
YyeJIoBeKa
IIpoBenenue
HUCCIICIOBAHUM:

OOmuuii mIaH CTpoeHUs

I/ISyLICHI/Ie BHCHIIHECIO U

4.7 Tun Xopaoseie Xopnossix. [TogTun BHYTPEHHETO CTPOCHUSA
I'onoBoxopnoBeie. JIaHLETHUK JAHUETHUKA Ha
(UKCHPOBAHHBIX
npenaparax
OO0umii nua” cTpoeHus
[T03BOHOYHBIX KUBOTHBIX. Buxkropuna 06
48 Paznoob6pasue u ’BosoIUS Otaenbl HEPBHOUM CUCTEMBI. OCHOBHBIX I'pyInax
' [103BOHOYHBIX )KMBOTHBIX Ckener. OCHOBHBIE IPYTIIBI [To3BOHOYHBIX
[To3BoHOUHBIX. becuentocTHbIe U | KUBOTHBIX
YenrocTHOPOTHIE
[IpoBenenne
HCCIeIOBaHMMN:
Tune! yenryn po16. XKabepHslii N3yuenue ckenera
4.9 Haace PeiGi: anmnapat. bokoBas n1uHuUS. KOCTHBIX U XPAILEBBIX
Jlygenepsle u onacre-nepsle pb16. OmnpenencHue
pBIOBI. MHOT 000 pa3ue poio BO3pacTa puId 1Mo
yemye. M3yuenne
pa3zHooOpa3us peId
[Ipeanoceuiky BeIxoaa IIpoBenenue
410 Ampubun, nim ITI03BOHOYHBIX HA CYIY. HCCJIEI0BAHMI:

3eMHOBOIHBIE

Prruasknast koHeuHoCTh. CKener,
OTZEJBI TO3BOHOYHUKA

N3yudeHne BHENIHETO U
BHYTPEHHET O CTPOEHUS




3eMHOBOAHBIX. Pa3nenenue
KpoBu y Ambuouii (aprepu-
anbHBINA KOHYC). Poib

JATYIIKH WA TPUTOHA.
N3yyenue ckenera
narymku. M3ydenue

AMHUOTEIL.

YeIF0CTHOTO arma-parta JJis WHINBUIYATBHOTO
neixanus. Heotenus y AmduoOuit | pasBurtus
3eMHOBOJTHOTO
[Ipucrocob1eHus KUBOTHBIX K
[IpoBenenne
KM3HH Ha cyIie. 3apo/IbIlIeBbIe .
UCCIIEIOBAHUN:

000JIOYKH U UX PYHKITUH.

HSy‘lCHI/Ie BHCHOIHECTO U

411 [Ipecmbikaromuecs, uitu I'pynnas knetka. JIBuxeHue y
. BHYTPEHHEr 0 CTPOEHUS
Pentunun pentuiuid. TazoBble MOUKH.
suepuiisl. 3yuenue
MHoro- oOpa3ue
CKEJIeTa SIIIepULIbI
IIpecmbikarommxcs
IIpoBenenue
[Ipucnocobnenue nTuil K .
WCCIIEIOBAHMI:
nostery. Ilepws. Pazsutue nepa,
N3yuenue ckenera
CTPYKTypa nepbeB. Tumbl
ntunsl. M3yuenue
nepbeB. OCOOCHHOCTH B
BHEIIIHET'O CTPOCHUS U
cTpoeHuH ckenera. LleBka,
MepbEBOT0 MOKPOBA
4.12 TITuner npsbkka. Kuie. Boznyniaeie p p
nrul. U3ydyenue
MEUIKH U TapaOpoHXH. .
. CTpOEHUS SULIA MITHULL.
MexaHu3M JBOWHOTO AbIXaHUS.
N IIpakTnyeckas
Crpoenue siina. @opmupoBaHue
. JESITEbHOCTD
sineBbIx oOonouek. [loBenenue
Onpenenenve BUI0B
1 MHOTrooOpa3ue MTHUIl
IITUI] TIO TOJIOCaM
DopMUpPOBAHUE IEPCTH. Urpa «Hakopmu
Crtpoenue BoJioca. Tumsl BoJoc. KHUBOTHOE» (3yOHAast
413 Muiekonurarmue p (3y

CalbHbIE U TOTOBBIE JKEIIE3I.
3yOHas cuctema: cBs3b 3yOHOU

dopmyna). [IpoBenenue
HCCIICTOBAHNI:




CHCTEMBI C TUTIOM ITUTAHUSI.
Oco0EeHHOCTH CTPOCHUS
MUIIEBAPUTEIBHONU CUCTEMBI Y
PacTUTENbHOSITHBIX
MJIEKOMU TAIOIIUX . AJIbBEOJIIPHOE
neixanue. J{uadparma.
TynoBumHbIC TOYKK U HEGPOHBI
miekonuTaromux. Ocod0eHHOCTH
HEPBHOM CHCTEMBI

MJIEKOTU TAOIIINX.
DopMHUPOBAHUE TIJIALIEHTHI.
Oco0eHHOoCTH TIAEHTaPHOT O
nutanusa. Cucrema
milekonuTaromux. [leppo3sepu.
CymuaTble MJIEKOIUTAIOIINE.
ILnanienTapusie
miekonuTatomue. CoBpeMeHHas
cucTeMa MJIEKOMHUTAIOLINX

N3ydenue ctpoeHus
yepera u 3yOHOM
CHCTEMBI pa3JIM4HbIX
MJIEKOIU TAIOLIHX.
N3yuenne
pa3HooOpazus
MJIEKOIU TAIOLIHX.
N3ydyenune ctpoeHus
CcKenera

MJIEKOIU TAIOLIINX

HUroro 19

Paznen 5. DBoJronus U DKOJOIrus JKUBOTHEIX
OBoimonus 0eCcro3BOHOYHBIX U Omnucanue )KUBOTHBIX
MMO3BOHOYHBIX )KUBOTHBIX. Cpea | MpUPOIHBIX 30H 3eMIIH.
00UTaHUS U DKOJIOrnYecKas [IpoBenenmne
guita. OCHOBHEIE HUCCIEeN0BaHNN:

OBOJIIOHSA U SKOJIOTUS
5.1 2 3KOJIOTUYECKHE 3aKOHBI. 3aKOH N3yuenne coctaBa u

KHUBOTHBIX

onTUMyMa. 3aKOH
JTUMUTUPYIOIIETO (aKTopa.
3aKOH 3KOJIOTMYECKOU
WHIUBUIYATBHOCTH BUJIOB.

CTPYKTYPBbI

MIPUPOTHOTO
coobmiecTtBa. Ce30HHEIE
ABJICHUSA B X KU3HU




IImankToH, HEKTOH, OEHTOC.
ITpumepsl afanTanuii K
Ha3eMHBIM YCIOBHSIM OOUTAHUS.
[IpaBuno Annena. [IpaBuio
beprmana. Agantanuun
JKUBOTHBIX K IIOYBEHHOM cpene
oburtanus. [lapazutusm.
DKTOMapa3uThl ¥ H10MAPA3UTHI

KHUBOTHBIX

HToro

Pa3nea 6. 7 KuBoTHBIC U YeJI0BEK

6.1

JKvBOTHEBIE U YeIOBEK

Benenue npomeicia )KUBOTHBIX
Ha OCHOBE HayYHOT'0 OJXO0/1a.
OnoManiHUBaHUE KUBOTHBIX.
JIMK¥e IpeIKu JOMAIIHUX
*uBOTHBIX. Cenekiusi. [Toposr.
HckyccTBeHHBIH 0TOOD.
KuBoTHbIE

CEITbCKOXO35IMCTBEHHBIX YT OJIHH.

IITnmieBoncTBO.
’KusotHoBOIcTBO. JKHBOTHEIC-
BpEAUTENN, METOABI OOPHOBI C
KUBOTHBIMHU-BPEIUTEIISIMU.
CHUHaHTPOIHBIEC BU/IBI
JKMBOTHBIX. AlanTanus
YKUBOTHBIX B YCIIOBUSIX TOPOJIa

IIpoBenenue
HUCCIICOBAHUM:
N3yuenne HaceKOMBIX
— BpeauTenen
CEITbCKOXO035H CTBEHHBIX
KynbTyp. Habmonenust
3a ITUIIAMH B
TOPOJICKOM CpeJIE.
[IpoBenenne
AKCIIEPUMEHTAJILHOTO
HCCIICAOBAaHMS: OICHKA
CTETIEHH 3arpsA3HEHUs
BOJIbI TPH TIOMOIIA
OMOUHIUKAIINM; OLICHKA
CTETICHU 3arps3HEHUS
BO3]lyXa MPH TOMOIIHN
OMOUHIUKAITHI

Hroro




OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME
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9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB H TeM
NPOrpamMmabl

KoanuecTrBo
qJacoB

OcHoBHOe coepxanne

OcHOBHBIE BHIBI
AeATeIbHOCTH

DJIeKTPOHHbIE
(uugposbie)
o0pa3oBaTesibHbIEC

pecypchl

Pa3gea 1. Beenenune

1.1

Bsenenue

Cucrema 6MOJIOTMUECKHX
HayK, H3y4aroImux
YeJI0BeKa: IIUTOJIOTHS,
THCTOJIOTHSI, SMOPHOJIOT S,
reHETHKA, aHTPOITOJIOTHS,
aHAaTOMUS YEJIOBEKa,
(U3HOJIOT U YEIOBEKa U
Ipyryue MEAUIIMHCKIE
Hayku. [Ipodeccun,
CBSI3aHHBIE C HAYKAMU O
yenoBeke. [lepcrekTuBbI
Pa3BUTHSA 3HAHHUH 00
OpraHu3Me YEJIOBEeKe U ero
CBA3SIX C OKpYKarolen
cpenoi

BukropuHa o
OUOJIOrMYECKUX
HayKax

HToro

1

Paznen 2. O0umii 0630p KJI1eTOK M TKaHel

YeJI10BCKa

2.1

OOMeH BelIecTB KaK OCHOBA
JKU3HU YEJIOBEKA

XHUMHUYECKOE CTPOCHHE,
0COOEHHOCTH U (QYHKIIUU
OCJIKOB, JINIIUJIOB,
YTJIEBOJIOB, HYKJIEUHOBBIX

IIpoBenenue
AKCIEPUMEHTATbHOI0
UCCIICIOBAHUS:
BIMsIHUE (DEPMEHTOB




KUCIIOT U
HU3KOMOJIEKYIISIPHBIX
coenquHennii. AT® —
YHHUBEpCaTbHAS
DHEPreTUYECKas BaaroTa
KJIETKH. Perymsus
0€IKOBOro, yrieBOIHOrO,
JUTUIHOTO OOMEHa.
[TpsimMble 1 0OpaTHBIE CBA3H
B peryssnuu. Pois
(GhepMEeHTOB U TOPMOHOB B
nporeccax oOMeHa
BeniecTs. Hapyuenus
OMOXMMHUYECKUX
MPOIIECCOB B KIIETKE

MOKEITYTOUHOU
JKeJe3bl Ha SMYHBIN
Oemnok.
[IpakTnueckas
JIEATEIIbHOCTD:
Omnpenenenne
ABUTAaMHUHO30B, TUIIO-
Y TUIIEPBUTAMHUHO30B
10 O CAHUIO

2.2

MuTtonorus

MHuoroo0pasue KJIETOK U
ux auddepeHnnanys.
DOMOpHOHAIbHBIC
CTBOJIOBBIC KJICTKH,
WHIYIIUPOBAHHBIE
IUTFOPUIIOTEHTHBIE
CTBOJIOBBIE KJIETKH,
CTBOJIOBBIE KJIETKU
B3POCJIOr0 YEJIOBEKA.
KiterouHble KOHTaKTHI.
MosnekynsipHble OCHOBBI
OTBETA KJIETOK Ha
curHaiel. [lonsitue
KJIeTOUHOM rubenu. JIuMut
KJICTOYHBIX JCIICHUH,

IIpoBenenue
UCCIIEIOBAHNUS:
IIpocmotp
3JIEKTPOHHO-
MUKPOCKOITUYECKUX
doTorpaduit
IIpernapaToB
CTPOEHUS KJIETKHU U
MEXKKJIETOUHBIX
KOHTAaKTOB.
Jluckyccust Ha TeMBbI:
MEPCIIEKTUBbI
IIPUMEHEHUS
CTBOJIOBBIX KJIETOK,
THYECKHE




oO11ee mpecTaBICHUE O

CTapCHHU HAa KIICTOYHOM H

MOJIEKYJISIPHO-
OMOJIOTMYECKOM YPOBHE.

OO6iee nMoHsATHE O PAKOBOM

TpaHCc(OpMALUU KIIETOK

po0IeMBbI

2.3

Turnsl TkKaHEN OpraHu3Ma
YelroBeKa

XapakTepucTuka u
KJaccu pukanuu
snutenueB. HepBHas
TKaHb: HEHPOHBI U
Helpornus. CTpoeHue u
¢buznonorus HeiipoHa.
IToreHunan nmoxkos u
HOTEHIMAJ JEUCTBHU.
IIpoBenenne HEPBHOIO
MMITYJIbCA.
Knaccuduxanus n
MEXaHU3MBI PabOTHI
CHHAIICOB.
Helipomenuaropsl u ux
peuenTopsl. MblieuHas
TKaHb: CKEJIETHas,
ceplieyHas u TiajKasl.
Crpoenue
COKPATUTEIBHOI O
anmnapara
MONEPEYHOMNOJIOCATHIX
MBI MoneKyIspHbIe

MCXaHU3MbI COKpalllCHUA 1

paccnabneHusl.

Pemenue
MPaKTUYECKUX 3a/1a4
Ha ONpe/ieieHne
THIIA TKAaHHU Ha
MHUKpOIIpenapare




duznoorus
BO30YIMMOCTH U
COKPAaTUMOCTH THaJKOMN
MBIIIIEYHON TKAHH.
CoenuHuTenbHAsA TKaHb:
CBOICTBA, Pa3IMYHbIC
THIIBI KJIETOK,
XapaKTepuCTUKA

MCXKIJICTOYHOI'O BCIICCTBA.

Krnaccuduxanus
COEIMHUTENbHBIX TKAHEH:
COOCTBEHHO
COEIMHHUTEIIbHbBIE TKAHH,
TKaHU BHYTPEHHEH CpeJIbl,
XpsIeBasi TKaHb, KOCTHAs
U IpyTHe

Hrtoro

Pa3nen 3. HepBuasi cucrtema

3.1

HepBHas cucrema

IIpoBoasmme nytH
CIIMHHOI'O MO3ra.
AHaTOMUs TOJIOBHOTO
MO3ra: IpOA O OBaThIN
MO3T, CTBOJI MO3ra,
CpEIHUN,
IIPOMEKYTOUYHBIH,
nepenHuit Mo3r. Ctpoenue
MO3K€4Ka U KOPBI
OOJIBIINX MOJTYIIAPHA.
LlenTpbl comMmaTUUeCcKOi 1

IIpoBenenue
UCCIIe/IOBAHUS:
N3zyuenune
TUCTOJIOTMUECKUX
IpenapaToB OpraHoB
HEPBHOU CHCTEMBI.
OpHEHTHPOBOYHBIN
pedrekc Kak
pedaexc cpenHero
Mmosra. [IpoBenenue
AKCIEPUMEHTATbHOIO




BEr€TaTUBHON CHUCTEM B
LIEHTpaJIbHON HEPBHOMN
cucreme. PednexropHoe
KoabLo. HelipoHHas ceTs.
Knaccuduxarnun
pedIIeKCOB: MOHO- H

MOJIM CHHANITUYECKHUE,
0€3yCJI0BHBIE, YCIIOBHBIE U
apyrue. Pois
uccnenoBanuii M.11.
ITaBioBa.
@DyHKIMOHAJIBHBIE
cucremsl [1.K. AHOXuHa.
Hcnonp3oBaHne npuHIAIIA
paboOThl HEUPOHHBIX CeTei
B HCKYCCTBEHHOM
WHTEJUIEKTE.
Heliponerenepauuu u
COBPEMEHHBIE METOIbI X
JICYCHUSL.
I'ematosnnedamueckuit
Oapbep. MeTonbl
HCCIIEAOBAaHMS MO3T OBOM
AKTUBHOCTHU M CTPOCHUS
CTPYKTYp HEPBHOU
CUCTEMBI:
anekTposHIedanorpadus,
perucrpanus akTHBHOCTH
pa3IMYHBIX OTJEJIOB
MO3ra, MarHUTHO-

UCCIIEIOBAHUS:
TENNUHI-TECT:
oIpeneneHne
IICUXOMOTOPHBIX
CBOMCTB HEPBHOM
CHCTEMBI;
(dopmupoBaHue
YCIIOBHOI'O peduiekca
3payka yeaoBeKa




pe3oHaHCcHas ToMorpadus,

KOMIIBIOTEpHAS
ToMorpadus

Hroro

Pa3znen 4. CeHcopHBIE CHCTEMBI
Knaccudukanus
PELenTOPOB:
AKCTEPOPELENITOPHI,
UHTEPOPEIEITOPHI, [IpoBenenue
PO PHOPEIICTI TOPHI, IKCIEPUMEH TATBHOTO
MEXaHHYECKHE, UCCIICIOBAHUS:
TEeMIIEpaTypHEIC, oIpe/ieNieHHe
XUMUYECKHE, O0JIEBbIE U ¢dboxycHOro
JpyTUe perenTopHl. paccTosTHUS

4.1

CeHCopHbIE CHCTEMBI

dusnyeckue u
XMUMHUYECKHE OCHOBBI
BOCIIPUSITHS CBETA.
CrtpoeHnue ceTyaTku.
[TpoBenenue u o6paboTKa
3pUTEIBHOI O CUTHAJIA.
Axxomonanus.
bunOKyIIsIpHOE 3pEHuE.
Hapymienus 3penus u ux
NPUYHUHBL. 3a00J1€BaHUS
ria3a. MexaHusm
BOCIIPUATHS U 00paboTKU
3BYKOBBIX BOJH. CBS3b
LEHTpa CllyXa U IIeHTpa
peun. Hapymenns ciiyxa u

3JI0pOBOTO I'J1a3a U
NIpY HAPYIICHUSAX
3pCHUS;
OTIpe/ieNICHHE 30HbI
CIIENIOTO MSTHA;
U3y4yeHue paboThl
BECTUOYJISIPHOT O
amnrmapara npu
MOMOIIY TTPOOBI
Pombepra;
najbLieHOCOBas
npoba




HX IMPUYIHNHBL

Hroro

Pa3znen 5. JHpokpuHHAas cucremMa

Krnaccuduxarus
PELenTOPOB TOPMOHOB.
MomnexkynspHbie
MEXaHU3MBI 1EHCTBUS
TOPMOHOB Ha KJIETKHU-
MUIIEHU. DHJOKPUHHAS
(GyHKUMS runorajamyca.
I'mnoranamo-
runoguzapHas cucrema.

[IpoBenenne
HCCJIEIOBaHUS:
N3yuenue
THCTOJIOTIYECKUX
MpenapaToB
SHJOKPUHHBIX

5.1 OHJIOKpUHHAs CUCTEMA Hapyurenus, cBa3aHHBbIE C opraHoB. Buktopuna
TUIO- U TUNEepOYHKIUIMU Ha OIpE/CIICHUE
rOPpMOHOB. Busbl 3a0oneBaHuii mpu
caxapHoro auabera u Ux TuIep- u
ocioxxHeHus. Kinerounas TUNO(YHKINH KeJe3
Tepanus B JCYEHUU SHIOKPUHHOU
SHJOKPHUHHBIX CHUCTEMBI
3aboneBanuii. [Ipoune
OpraHbl, BBIIEIAIOINE
TOPMOHBI

Hroro
Pasznea 6. IloBenenue
[Ipocreiinue ycioBHbIE IIpoexTHas

6.1 Mosexerte pedaexcsl. JESITENIbHOCTD:
NHCcTpyMeHTaNBHOE U MexaHnusm
npyrue GopMbl 00yueHHS. BO3HUKHOBEHMS




Ilens. Motus. Pediekc.
[TorpebHOCTB. Pediekc
uenu no IlaBiosy.
JnHamuueckui
crepeoTunl. IMIpuHTHHT.
DuKcupoBaHHBIE
KOMILIEKCHI JIBUKEHHUI.
KorautusHble pyHKIIUN
HEPBHOMU cucTEMBI. Poib
pPa3HBIX OT/AEIIOB
TOJIOBHOI'O MO3ra B
peryJsinuu ABUKEHHM, CHA
1 001pCTBOBAHMUS, U
JIPYTUX CIOXKHBIX
npoieccoB. MexaHu3Mbl
BO3HUKHOBEHHS DMOIIHH.
HeliporymopainbsHas
perynsius moJIoBOro
MOBEJCHUS

yCJIIOBHOTO pediekca
(Ha pa3IMYHBIX
npUMepax).
[IpakTnueckas
JesITeIbHOCTD:
CocraBneHue CXembl
0€3yCIIOBHOTO
peduekca
(coMaTHYECKOTr0 WK
BETreTaTUBHOTO) T10
OTMCAaHUIO

Hroro

Pa3nen 7. OnopHo-aABHraTe/bHbIN anmnapar

7.1 Koctn

Hapymenus crpoenus
CKEJIETHOU CHCTEMBI.
BospacTtHble n3MeHeHus,
ocTteonopos. TpaBMBI.
3aboeBaHus OMOPHO-
JBUTATEIbHOIO anmnapara,
CBSI3aHHBIE C
PSIMOXO0XKICHHUEM.

IIpoBenenue
UCCIICOBAHUS:
N3yuenue
HapyILLEHUs CKelleTa
IO PEHTI€HOBCKUM
CHUMKaM




CoBpemeHHbIe
HWHBAa3HWBHBIC 1
HCHHBAa3MBHBIC MCTOAbI
JIEYEHUS: IPOTE3UPOBAHNE
CyCTaBOB U
MCKITO3BOHOYHBIX JHUCKOB,
HCIPABJICHUEC KPUBU3HLL
IIO3BOHOYHUKA U APyTHE

PoJib CHUHHOTO MO3ra,
MO3XKEYKa U KOPBI
OOJBIIMX TOTYIIIAPUHA B
COBEPILICHUHU JBUKECHUH.
OCHOBHBIE MBIIIIIEI TENA
yesioBeka. Hanbonee

[IpakTrueckas
JIeSITeIbHOCTD:
Oxka3zaHue nepBoit
MIOMOILMU TTPU

7.2 MBpI1iIbt 1

pacmpoCTpaHEHHBIETPABMBI | TTOBPEXKICHUN
MBIIIIEYHOW CHCTEMBI U CKeJeTa ¥ MBIIIII.
METOJIBI HX Urpa no okazanuto
npodunak k. ATpodus TIEPB O ITOMOIIH
MBI, TPHYUHBI 1
JICUCHHE

Hroro 2

Pa3znen 8. KpoBeHocHasi m iuMparudeckasi CMCTEMbI
DneKkTpoKapauorpaMmma.

poKap p [TIpoBenenne
Hapymenus paboTsl
Oco0eHHOCTH CTPOCHHS U UCCIIeIOBAHUS:

8.1

(GYHKIIMOHUPOBAHUS CEPIACUHON

MbIIIIIbI

cepaua. 'unepronuyueckas
00Je3Hb, cepaeUHas
HEJ0CTaTOYHOCTD,
aTepOCKIEPO3 KOPOHAPHBIX

Omnpenenenue da3
CEpICYHOr0 MUK
no OKI’




COCYy/10B, HH(APKT
MHOKap/a.
[IlynTupoBanue,
AHTHOILIACTHKA, KICTOYHAS
Tepanus 1 Ipyrue
COBPEMEHHBIE METO/IbI
JICUCHUSI CEPICUHBIX
OoJre3HE.
Tpancrmantauus cepama

KposeHnocHas u mumdaTryeckast

CTpoeHue CTEeHOK COCY/IOB.
CucremMHast peryJisius
apTepHAILHOTO IaBIICHHUS
U JIPyTUX MapaMeTpoB
KpoBu (O6apopeduiekc,
xeMopeQIieKkc U Tak

[IpoBenenne
HCCJICIOBaHUS:
N3yuenue
THCTOJOTMYECKHX
npenapaToB COCYAOB.

8.2 nanee). AHaTOMUS [IpoBenenume
CHCTEMBbI

TMMQPaTHUECKON CUCTEMBI: AKCIEPUMEHTATbHOIO
TuMQaTHYECKHE COCYAbI U UCCIIEIOBAHUS:
TUMQpaTHYECKUE Y3IIbl. U3MepeHue
[Tpu4HHBI ABVKEHHUSI apTepuasbHOro
KPOBHU M IUM]BI 110 JIaBJICHUS U MyJbca
cocynam
MexaHu3Mbl oAIep/)KaHus
BHYTPEHHEH Cpe/bl IIpoBenenue
opranusma (roMeocras). WCCIICIOBAHHS:

8.3 BuyTpenHss cpena opranusma CBs13bp BOAHO-COJIEBOT O AHanu3 pe3yiabTaToB

oOMEHa U TKaHEBOM
KHUJIKOCTH.
JletixouuTtapHas Gpopmyna.

UCCIIEIOBAHNN KPOBU
U MO4YH




KpoeTBOopeHue u oprausl
KpoBeTBOpeHUs. MecTa
rudenu pa3IuuHbIX
(OPMEHHBIX 3JIECMEHTOB
kposH. [IepennBanue
IIJIa3MBL, 3pU TPOLIUTAPHON
U TPOMOOLIUTAPHON MaCCHI.
bydepnas pynkuus
11a3Mbl KpoBH. Paznuunbie
($hopMBI TEMOTIIOOMHA.
Perynsanus cpoxncrea
reMorjo0uHa K KUCIOPOY

Hroro

Paznen 9. UmmyHHas cucrema

9.1

NMMyHHas cucrema

3navenue pador U.H.
MeunukoBa, [1. Dpnuxa u
JIPYTUX YYSHBIX 110
M3YYEHUIO UMM YHHTETA.
MexaHu3MBbI BpOXKIEHHOTO
UMMYHUTETA.
[TproGpereHHbII
UMMYHHTET:

KJ1accu puxanus
JUMQOLUTOB U y4yacTue
Pa3HBIX TPYII
IUMQOLUTOB B
IpUOOpEeTEHHOM
ummyHurere. [ToHsTus
aHTHUTENa U aHTUTEHa.

IIpoekTHas
JEeATENbHOCTD:
CocraBiieHue cXeMbl
BO3HUKHOBEHUS
MMMYHHOI'O OTBETA.
Pemenue
CUTYalLlMOHHBIX 3a]1a4




IIpe3enTanys aHTUT €HA.
BakuuHbl 1 CHIBOPOTKH.
Oprassl [IEeHTpaJIbHON
UMMYHHOU CHUCTEMBI.
OrtpunarenbHas u
MOJIOKUTENIbHAS CENTEKIIMS
B co3peBaHuu T-u B-
mum¢oruToB. Peakuun
TUIEPYYBCTBUTEIHLHOCTH, B
TOM YHCIIE aJIEPTUH.
OcCHOBBI
TPAaHCIUTAHTOJIOTUHU

Hroro

Paznen 10. [IpixaTejbHAsA cUCTEMA

10.1

JIpixaTenbpHasi cucTema

Hocossle nonoctn.
Hocornotka. Porornorka.
l'opranb. ®uznonorus
nporiecca JbIXaHus, POJTb
TIJICBPAJIbHOM KHIKOCTH,
nuadparmel,
MeXpeOepHBIX U IPYTHX
mpl. CypgakraHT.
DacThuyeckas Tara
nerkux. UHpexkunonubie
001e3HU, IepearoIIecs
4yepe3 BO3AYX, U MPOUHe
3a0o0JeBaHUs OPraHOB
neixanusd. Biousgaue
Ta0aKOKYpPEHHS Ha OpraHbI

IIpoBenenue
9KCHEePUMEHTAIbHOIO
UCCIIEIOBAHUS:
u3MepeHue ooxmsarta
I'PYAHOM KJIETKH B
COCTOSIHUM BJI0Xa U
BBIJIOXA;
oIpeneneHne
YaCTOTHI ABIXaHUS;
BJIMSIHUE Pa3IMYHBIX
(baKkTOpPOB HA YACTOTY
JIBIXaHUS;
ciuporpadus




JIBIXaTEIIbHOU CHUCTEMBI.
AcrMa, 00CTpYKTUBHBIC
3a00NeBaHUs IbIXaTeIbHON

CHCTEMBI
Hroro
Pa3nen 11. IlmmeBapuresibHasi cucTemMa
dusnoaorus
MUILEBAPUTENHHON

111

HI/IH_[eBapI/ITeJ'II)HaH CHUCTCMaA

CUCTEMBI: PACILEIICHUE
OCJIKOB, JINIIUJIOB,
YTJIEBOIOB, HYKJIEHH OBBIX
KHUCIIOT O] ICHCTBHEM
(bepMeHTOB,
CEKpPETUPYEMBIX Pa3HBIMU
OoTJeIaMHu
MULIEBAPUTEIBHON
CUCTEMBI. XUMHUUYECKUMN
COCTaB CJIIOHEI,
KEITYJTOYHOTO COKa,
MOKETYIOYHOT O COKa,
K4, COKa TOHKOH
KHAIIKW. PoJib Kummeunom
MUKPO]IIOpHI 151
YeJIOBEKa.
Heundexnuonnsle u
ayTOUMMYHHBIC
3a00JICBaHUS CUCTEMBI
MUIICBAPEHHUSI.
[Ipenynpexnenne

IIpoBenenue
AKCIEPUMEHTATbHOI0
UCCIIEIOBAHUS:
M3Yy4YEHUE IEUCTBUS
CIIFOHBI Ha KpaxmaJr;
u3yueHue GepMeHTOB
Keysika Ha OeJlok
KYPHHOIO SI11a;
OMYJIbT ALk
pPacTUTEIBHOTO
Mmacna. [luckycens
«UTo Takoe quera?»




WH(EKINI ¥ MHIIEBBIX
oTpaBiieHui. PaccrpoiicTBa
MULIEBOTO MOBEICHUS

Hroro 2

Pa3znen 12. BoigenurenbHasi cucremMa
DHU3NOTOTUYECKHUE
nporeccsl (OpMUPOBAHUS
BTOPUYHON MOYH:
bunbTpanus, IIpoBenenue
peabcopOumsi, CeKperus. WCCIICIOBAHUS:
Ponb nouku B perynsanun N3yuenue
apTepuaIbHOrO JIaBJICHHUS. TUCTOJIOTUYECKHUX

12.1 BrinenurensHas cucrema 1

3aboeBaHus OpPraHoOB MpernapaToB pa3HbIX
MOYEBBIJCTUTEIHHON Y4aCTKOB TIOYKH,
CHUCTEMBI, UX MOYETOYHHKA,
MpeyIPEeKICHUE. MOYEBOTO MY3bIPs
HckyccTBeHHas oYKa.
Hnanm3z. TpancrnanTanus
MTOYKH

Hroro 1

Pa3nen 13. IlosioBas cucrema
MeHCcTpyanbHBIN UK. [TIpoBenenne
HepBHas u rymopanbHas HCCIIeIOBAHUS:
perynsanus paboTsl N3yuenue

13.1 [TonoBas cucrema 2 OpraHoOB ITOJIOB O TUCTOJIOTHYECKHUX

cuctemsl. [lnanupoBanue MpernapaTos.
OepeMEeHHOCTH, METObI Huckyccus o
KOHTpaleniuu, MOJIOBOM




MpEAUMILIAHTAIIMOHHBII
CKPHUHUHT,
AKCTPAKOPIOPAIBHOE
OIUIOJIOTBOPEHUE.

bepemenHoCTh U TaKTaLIUSL.

3aboaeBaHus,
HepeﬂaIOH.[I/IGCSI IIOJIOBBIM
IIyTeM

BOCIIMTaHHUU

HToro

Pasnesn 14. Ko:ka u ee npou3BoaHbIe

Ciom snmaepmuca. Ciaoun
nepMel. [lonkoxHas
JKUPOBasl KJIeT4aTKa.
IIpon3BoaHbIE KOXKU:
HOI'TH, BOJIOCHI.

IIpoBenenue
AKCIEPUMEHTATIHLHOTO
HCCIICIOBAHMS:
HCCJICIOBAHHUE
TBUIBHOM M JIaJIOHHOM

141 Koxa u ee npon3BoHbIe 3aboneBaHUs KOKU U UX CTOPOHBI KMCTH ITpU
peaynpexIeHue. MIOMOIIIY JIYIIbI;
[TpodunakTrka u neppas U3y4eHue
MOMOIIIb TPH TEMJIOBOM H YYBCTBUTEIbHOCTH
COJIHEYHOM Yyzapax, Ha pa3HbIX yyacTKax
0O0rax 1 00MOpOKEHHSIX pyKu
Hroro

Pa3znen 15. Axantauuu opranu3ma yejaoBe

Ka

15.1

A,Z[aHTaI_II/II/I Oopranu3mMa 4€JIOBCKa

TepMoperysius: poJib
KOXH U COCY/I0B.
['unoranamyc kak LEHTp
HEWPOTryMOpajbHON
peryssinuy TerniaooOMeHa.

Pemenune 3anau:
00CyXJICHHE
aJarTUBHBIX
MEXaHH3MOB
opranusMma. Pemienue




IToBenenueckue
agantranui. AmanTanuy K
HU3KUM KOHIEHTpausM
KHCIIOPO/a U TUIIOKCHH.
Perymsimust motpedienus
KHCIIOPO/Ia TKaHsIMU,
sputponod3. Ilepecrpolika
MeTaboaM3Ma KJIeTOK B
YCJIOBHH TUIIOKCHUHU.
AnanTanuu K HeJOCTaTKy
Pa3TMYHBIX MUTATEIbHBIX
BEILIECTB. DHEPreTHUECKAS
(GyHKUMS TIIMKOTeHa B
MEYCHH U JIUTIU]IOB B
>kUpoBol TkaHu. [Topsgok
MCII0JIb30BaHUS 3a11acOB
MUTATEIbHBIX BEIIECTB B
opranusMme. IlepecTtpolika
MeTaboaM3Ma KJIeTOK B
YCJIOBUSIX TOJIOJIAHHUS.
I{upkagHbIE pUTMBI.
Bnusinue
MPOJOJKUTEIHHOCTH
CBETOBOTO JHS Ha
HEHPOryMOpaabHYIO
perymnsauuio. TpeHupoBKy.
Ponb pusnueckoi
AKTUBHOCTHU B COXPAaHEHUU
3JI0pOBbSI UETIOBEKA.
Anmanranuu K

CUTYallMOHHBIX 3aaa4




HEBECOMOCTH.
[TepecTpoiiku
MeTaboau3Ma B YCIOBUSX
HU3KOM IpaBUTAIINH,
npouIaKTHKA
HEraTUBHBIX MOCIIEICTBUN

Hroro

Paznen 16. I'eneTnka yesioBeKa

MexaHu3MBbl OlpeneIeHs
mona. IlomoBkie
XPOMOCOMBI U @yTOCOMBI
yeaoBeKka. 3a00JIeBaHus,
pUMepbl 3a00JIEBaHUH.
MenunuHcKkas reHeTHKa.
Pons remeTnaeckux

Hapucyii nuno
Oynyuiero pedeHka.
Huckyccus o

16.1 I'eneruka dyemoBeka N

aHAJIM30B TpU BHEJIPEHUU TEHHOMN
MJJAHUPOBAHUM U KOHTPOJIE | HWH)XCHEPUU B KU3Hb
OepeMEeHHOCTH. DTUYECKUE | YeIOBEeKa
ACIIEKTHI BHECCHUS
W3MEHEHHI B T€HOMBI
pa3JIMYHbIX OPraHU3MOB, B
TOM YMCJIC YSJIOBEKA

Hroro

Pa3znen 17. AHTponorenes
YHUKaIbHbIE TPU3HAKU IIpoBenenue
roMmuHu. Pyka, HCCJIEIOBaHUS:

17.1

AHTpoMoreses

MIPUCITOCOOJICHHAS K
W3TOTOBJICHHUIO M

CpaBHEHHUE KUCTH
YeJoBeKa U




IIPUMEHEHUIO OPYIUI
Tpyaa. Beicokopa3BuThIi
MO3I': TEHACHIINHU B
ABOJIIOIINH, YHUKAIbHBIC
94epThl, MOP(HOIIOTUYECKUE
ocoboenHocTH. CX0JCTBA U
pa3M4us 4eIoBeKa u
4eJI0BEKOOOPa3HBIX
00C3bsH: aHATOMUS,
SMOpHUONorusi, OUOXUMUS,
noseaenue. [llumnanze
KakK OJIMDKaNIIK JKUB O
POICTBCHHHK YEJIOBEKa.
DBOJIIOIHS
YEII0BEKOOOPa3HBIX
00e3bsH

IPUMAaTOB.
CpaBHeHue yepena
YesioBeKa U uepena
HIMMIIaH3e

Hrtoro

Pa3znen 18. YesnoBek u okpyxarinas cpeaa

18.1

UYenoBek U OKpyx)armas cpeaa

3aBUCHMOCTb 3710POBBSI
4EJI0BEKA OT COCTOSTHUS
OKPY’KaloIIeH Cpesl.
MHUKpOKJIUMAT KUIIBIX
nomerenuit. Tpyza
yenoBeka. Pu3nonorus
TpyZJa. 310pOBbE UETOBEKA
KaK collMaJibHasi IEHHOCTb.
daxkTopsl, HAPYLIAXOLINE
3JI0pOBbE: TUIIOIUHAMUS,
KypeHue, ynorpedyieHue

IIpoBenenue

OKCIICPUMCHTAJIbHOI'O

UCCIIeIOBAHUS:
olpeneneHne
TEMIIEPATypHl,
KOJINYECTBA
KHCIIOpoAa U
YIJIEKUCIIOro ras3a B
HayaJie ¥ B KOHIIE
ypoOKa B KaOMHETE
OHOIOrHH MTPH




aJIKOT 0J151, HAPKOTHUKOB,
HecOaJJaHCHUPOBAHHOE
IUTaHUE, CTPECC.
Ykpensenue 310poBbsl.
KynbTypa oTHOImIEHUS K
COOCTBEHHOMY 3710POBbIO U
3JI0pPOBBIO OKPY’KAIOIIINX.
AHTpONOreHHbIE
BO3JICCTBHS Ha CpENy.
Hapymenne kpyrosopora
BeIIeCTB B Onocdepe.
AHTpONOr eHHBIN
KpPYTOBOPOT.
DKOJIOTHYECKHUE KPU3UCHI U
ux npuuuHel. Kosoonus
o011ecTBa U NPUPOABL.
PanmonansHOE
IIPUPOJOIIOJIb-30BAHHUE.
3HaueHue OXpaHbl
OKpYXKaroIlen MPUPOIHON
Cpezbl 11l COXpaHEHUS
4eJI0BeYeCTBa

MTOMOIIH TaTYUKOB.
Huckyccus o
palOHAIILHOM
UCIIOJIb30BaHUHU

pecypcoB

HToro

OBIHIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34







HHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne undposBbie
w/n Tema ypoka Beero Konrtpoisbnsbie | IIpakTHyeckue 06 pAzOBATENBHBIC
padoThI padoThI pecypent
1 uronorus - Hayka o kietke. Bupycosorus - 1
HayKa O BUpycax
) MeTobl HAy4yHOTO ITO3HAHUS B OMOJIOIHH. 1
Mukpockonus
3 Anbrosorus — Hayka o Bogopocisix. Bogopociau 1
— HETAKCOHOMMYECKas IpyImia.
4 DyKapuOTHBIE U IPOKAPUOTHBIE KIIETKH. 1
[unanobakTepuu, UX poib B IPUPO/IE.
JKu3HeHHbIE ITUKITBI 3€NeHBIX, OyPBIX U KPACHBIX
) BOZIOPOCJIEH HA IPUMEPE XITaMUIOMOHAbI, 1
KJ1aJ10(OPBI, YIBBBI, CIHPOTHPHI, Xapbl, MTOPHUPHI
5 [IponcxoxeHne BBICIINX PACTEHUH OT XapOBBIX 1
BOJIOPOCITIEH.
CpaBHEHME CTPOEHHS OpraHU3Ma pacTeHUs MXa U
7 LIBETKOBOTO pacteHus. Jlaboparopuas pabora 1
«M3yueHune ocobeHHOCTE CTpOEHUs TKaHel
pacTeHUi Ha TOTOBBIX MUKpOIpenapaTax»
3 IIporcxoxkieHre BBICIIMX PACTEHHUI OT XapOBbIX 1
BOJIOpOCIIEH
9 CpaBHEHHE CTPOEHHS OPraHOB 1

ManoOpPOTHUKOOOPA3HBIX U IIBETKOBBIX PACTCHHIMA




10

[MnaynoBuanabie. OCcOOEHHOCTH )KHU3HEHHOTO
[MKJIa 1ayHa OyJIaBOBHAHOTO. Penykius
ramerodura.

11

[Tanmopotuuku. [IpakTHueckas padota
«3yueHune ocobeHHOCTEH CTpOeHUS
ManOPOTHUKA NIUTOBHUKA MYXCKOTO (Ha KHBBIX
1 repOapHBIX 00BEKTaxX)»

12

I'onocemenHsble. BO3HMKHOBEHHE CEMEHH.
OO01ue npu3HaKu CEMEHHBIX pacTEeHUH
[IpakTueckas pabora «M3yuenue ocodeHHOCTE
BHEIIHETO XBOM, LIHUIIEK U CEMSIH XBOHHBIX»

13

JIpeBHME CEMEHHbIE AlOPOTHUKH.
Pa3Ho00pa3ue roJoceMeHHbBIX: XBOWHBIE,
CarOBHMKOBBIE, THHI'KOBbIE, THETOBBIE.

14

[[BeToK Kak opraH 1MoJ0BOT0 Pa3MHOXKEHUS Y
ITOKPBITOCEMEHHBIX pacTeHul. [IpakTnyeckas
pabora «3yuenue mopdoaoruu nBerka (Ha
KUBBIX M (PUKCHPOBAHHBIX 00BbeKTax). M3ydeHnue
pa3zHoo0pa3ust COLBETUI»

15

WuauBuyanbHOE pa3BUTHE PACTCHUI
[TokpeITOCEMEHHBIX (OHTOTEHE3)

16

O,[[HOI[O.HBHBIG " ABYJHOJIBHBIC paCTCHUA.

17

CemelicTBa ABYIOJIbHBIX: 30HTUYHBIC

18

CeMelicTBa OJTHOOIBHBIX: AMMAPUJICOBBIE,
OpPXUIHbIE

19

Jlukopacryiye U KyJIbTypHbIE ITPEICTaBUTEIN
CEMENCTB, UX 3HAUYECHHE B IPUPOJE U IS
yernoBeKa




20

TTaneo6oranuka

21

IlenTpel MHOr000pa3us ¥ NPOUCXOKICHUS
KyJlbTypHbIX pactenuil no H.M. BaBuioBy

22

DKooruueckre rpymnisl pactenuit. Pusocdepa.
Muxkopu3a. 3eseHble y100peHus

23

buonenos. JloMuaupyronye Buabl pacTeHUH.
Pactutensubie coobuiecta. dopa.
B3aumocBs3p Opranu3mMoB

24

KynbpTypHBIE pacTeHHS U UX IPOUCXOXKICHHUE.
[IpakTuueckas padota «M3yuenune
CEJIbCKOXO035IMCTBEHHBIX PACTEHUI CBOETO
peruoHa»

25

[Tousa. [Imogopoue mo4YBbl. ATPOTEXHUYECKHE
npuemsl. [IpakTruueckas paboTa
«/cnonb30BaHUE arpOTEXHUUECKUX MPUEMOB B
yX0Ji€ 32 KOMHATHBIMU PACTECHUSIMI

26

HOCJ’IGI[CTBI/IH JCATCIBbHOCTH YCJIOBCKA B
OKOCUCTCMaAX. OxpaHa PACTUTCIIbHOI'O MU Pa

27

Jluckycceust 0 KIIOHUPOBAaHUU PAaCcTEHUH,
KJIETOYHON MHXKEHEPUH KaK COBPEMEHHbIX
TEXHOJIOTMH Pa3MHOXKEHUS PacTeHUM

28

Mukpo6uosorusi — Hayka 0 MUKpOOpPraHu3Max.
OCo00eHHOCTH CTPOEHUSI IPOKAPUOTHOMN KIIETKH.
XKuznenesrensHocTh OakTepUit

29

[{uanoOaktepuu, X poib B Mpupoae. Apxeu, ux
otimuus ot bakrepuil. 3HaueHue 6akTepuil u
apxeu B IPUPOJIE, IBOJIIOLUU U
OMOTreOXUMUYECKUX [TUKIIAX




30 MHoroo6pasue u )XU3HeIeITeIbHOCTh OaKTepuil 1

31 PacturensHoe cooOiiecTBo. 3HaUeHUE IPUOOB 1
JUTSE PUTOIIEHO30B

39 [Ipaktuueckas padota «/3yueHue MeTo10B 1
Ne3UH(EKINU U CTePUITN3ALITN
Nndexnmonnsie 3a6071eBaHUS PACTCHUIA:

33 BUpPYCHBIE, TpHOKOBbIE, OaKTepHaibHble. MUHU- 1
IIPOEKT

34 KBu3-urpa «PacturenpHblii MUD U AEATENBHOCTD 1
YeI0BEKay

OBHIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 34




8 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

O6H_H/I€ H CIICHUAJIBHBIC pa3aciibl 300JIOTHUH.
O6H.[I/Ie H ClICUAJIbHBIC METO/Ibl U3YUCHH A
300510rUH. CBSI3b 300JI0THH C ApYruMu HayKaMu,
MEIUIIMHON U CENbCKUM XO3SHCTBOM.

MHOrokJ1€ToYHOCTb. TKaHU KUBOTHBIX U UX
¢yHnkuuu. Oprassl U cucteMbl opranoB. dopma
TeJa, CAMMETPHS, pa3Mephl Teja )KUBOTHBIX

OHAOLMUTO3 U K301 TO03. Kierounoe u
MOJIOCTHOE MHINEBAPEHUE. DBOIOIHS
MUIIEBAPUTEIBHONW CUCTEMBI.

Hcnonp3oBaHue KUCIOPOAA )KUBOTHBIMHU.
Huddysus. [Ipixanue B BOAHOU, BO3AYIITHON
cpene. XKabpsl, Tpaxeu, Jerkue.

ITonocTu Tena: IICPBUYIHAA, BTOpHUYHAA,
MHKCOLICJIb. CDYHKLII/II/I ITIOJIOCTH TCJIA.
Bo3HukHOBeHUE TpaHCHOPTHOﬁ cucteMmsbl. CBs3b
THIIA KpOBGHOCHOfI CUCTEMBI U THUIIA I1I0JIOCTHU
TCIIA.

OcMmoc. OcMoTHUeCKOE JaBJICHHE. DBOIOIH
BLI,[[CJ'H/ITGJ'IBHOﬁ CUCTCMBI y JKHUBOTHBIX,
TYJ'IOBI/IHIHI)IG 1 Ta30BBIC ITOYKU. CB5[3L CTpOGHI/IH
BBII[GHHTGHBHOﬁ CHUCTEMBI C TUIIOM ITOJIOCTH TEJIa




[lepBHYHOCTB T'yMOPAIBHOM PEryJIALHH.
Oco0eHHOCTH SHIOKPHUHHON PETyIISAIHH.
Oco0eHHOCTH HEPBHOM peryisaiuu. DBOIOLUS
HEPBHOM CUCTEMBI Y 0€CII03BOHOYHBIX

Tunbl pa3BuTHs KUBOTHBIX. Hacekombie ¢
MOJHBIM M HETIOJHBIM pa3BUTHEM. JKUBOTHBIE €
MPSIMBIM Pa3BUTHEM

Munn-nnpoekt «Onopa 1 ABUKEHUE Y
KUBOTHBIX»

10

Hrpa «TpexciioiiHble s KUBOTHBIE»

11

Perenepanus. PednextopHoe nosenenue.
Kuzgenuniii nukia KumeaHononocTHEIX Ha
npumepe Crudonansix 1 ['uaponiHbIX

12

JKM3HEHHBIN IUKIIBI IIUPOKOTO JIEHTEIA,
CBUHHOTO ICITHS U XMHOKOKKa. [IpodunakTruka
3apaKeHUs Mapa3uTHYECKUMU KPYTJIBIMU
YepBsIMU.

13

OCo0EHHOCTH CTPOCHHUS U )KU3HEACITEIbHOCTH
KOJIbYAThIX yepBeld. MHOrooOpasue KoJIb4aThIX
yepBei

14

OcHoBHble rpymmbl YieHuncronorux. Kiace
Pakoo0Opa3nrbie. PazHooOpasue PakooOpasHbIX.

15

Knacc [Taykoob6pasusie. MHOTOOOpasue
ayKooOpa3HbIX.

16

OcHoOBHBIE OTPs/IbI HACEKOMBIX. ColaabHbIe
HacEeKOMbIe. 3HaUCHUE HACEKOMBIX B IIPUPOJIE U
IUTS YeJIoBeKa

17

Penykius nenoMuyeckoi moa0CTH: MPUIUHBI U




nocnencTsus. PasnooOpa3ue MO0 CKOB:
OpIOXOHOTHE, IBYCTBOpYATHIE, TOJIOBOHOTHE

18

OO6mmii mman crpoenus [103BOHOYHBIX
KUBOTHBIX. OTI€IbI HEPBHON CUCTEMBI.
Bryrtpennuii ckener. OCHOBHBIE TPYIIITBI
MO3BOHOYHBIX. becuenocTHbIe 1
YemoctHOpoThie. MUHU-KOH(DEpeHIHS

19

Tune! yenryn po16. XKabepHsliii annapar. bokoBas
nuHus. Jlydenepele u jonacrenepsle pblObl.

20

Hpe,[[HOCBIJ'IKI/I BbIXO/lda ITIO3BOHOYHBIX Ha CYIITY.
PrryakHast KOHEYHOCTb.

21

Ckener, OT/1€71bI TO3BOHOYHUKA 3EMHOBO/IHBIX.
Paznenenue kpou y Am¢pubuii (aprepranbHblii
KOHYC). Poib yenmoctHoro anmnapara ais
neixanus. Heotenus y AmMpuouit

22

[Tpucrnoco6eHus )KUBOTHBIX K JKU3HHU Ha CYIIIE.
3apojsinieBbie 000J0UYKH U X (YHKIHH.
I'pynHas knetka. /J[BuxkeHue y penTHIIUN.
Ta30BbI€ MOYKU

23

[Ipucnoco6aenue ntu k mosery. [lepbs.
Pas3Butue nepa, ctpykTypa nepoes. THIIbI
nepbeB. OcOOEHHOCTH B CTPOEHHUHU CKEJeTa.
LeBka, npsoxkka. Kuib

24

Boznymiabie Meniku v mapadpoHxu. MexaHnusm
JBOMHOIO NbixaHusa. CTpoeHue siIia.
dopMupoBaHUE SAHUIIEBBIX 000JIOYECK.
MHuorooOpa3sue MnTuil

25

®opmuposanue mepctu. CTpoeHUE BOIOCA.




Tunet Bostoc. CallbHbIE U ITOTOBBIE K EJIE3bL.

26

OCo0EHHOCTH CTPOCHHUS MTUIIEBAPUTEITBHON
CHCTEMbI Y PaCTUTENIbHOSTHBIX
MJIEKOIUTAIOIIMX. AJbBEOJISIPHOE JIbIXaHUE.
Huadparma. TynoBuIIHBIE TOYKHA U HEPPOHBI
MiekonuTaoumx. OcoOeHHOCTH HEPBHOI
cHCcTeMbl MileKonuTaronmx. opMupoBaHue
rianeHThl. Oco0EeHHOCTH MIIAlEHTAPHOro
MUTAHUSL.

27

Cucrema miekonuraromux. [lepBo3sepu.
Cymuatsie mitekonuTaronue. Ilnanenrapusie
MJIEKOITU TAIOIIHE.

28

Hrpa «Pa3zHooOpa3ue Xop1oBbIX )KUBOTHBIX)

29

SBOJ'IIOLII/ISI 0€ECIIO3BOHOYHBIX U ITI03BOHOYHBIX
KHUBOTHBIX. Cpesia oOuTaHMs U SKOJIOrHyecKas
Hutia. OCHOBHBIE KOJIOTHICCKHIE 3aKOHBI. 3aKOH
ONTUMYMa. 3aKOH JIMMUTHPYIOIIEro hakTopa

30

Munu-koH pepennus « KuBOTHBIE MPUPOTHBIX
30H 3eMIIn»

31

[Ipumeps! aganTanuii )KUBOTHBIX K YCIIOBHSM
obutanus. [InankToH, HekTOH, OeHnToc. [IpaBuino
Aunnena u npaBuwio beprmana. Ananranus
YKUBOTHBIX K TTIOYBEHHOM Cpeie OOMTaHUS.
[Tapazutnsm.

32

3HaueHue JOMAITHUX KUBOTHBIX B KH3HU
yenoBeka. JlaboparopHas pabora «HaOmoneHus
3a ITULIAMH B TOPOJICKOM Cperex»

33

Cenexuus. [Toponpl. UckyccTBEeHHBIN 0TOOD.




JKUBOTHBIE CENbCKOXO3SIMCTBEHHBIX YTOJIUM.
IItnieBoncTBo. JKUBOTHOBOICTBO.

34 CI/IHaHTpOHHI)Ie BHUBI )KUBOTHBIX. AI[aHTaIII/IH

JKMBOTHBIX B YCJIOBHIX ropoaa

OBHIEE KOJIMYECTBO YACOB 110 ITIPOTPAMME
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9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTnueckue
padoThI

DJIeKTPOHHbIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcnl

Cucrema 6MOJIOTHYECKHX HAYK, U3y4YaIOLIHX
YelloBeKa

XUMHUYECKOE CTPOCHHE, OCOOCHHOCTH U
(byHKIIUU O€JIKOB, JIUIIUJIOB, YTIEBOIOB,
HYKJICHHOBBIX KUCIIOT

MHuoroo0pasue KJIeToK U uX auddepeHiuanus.
DOMOpHOHANTBHBIE CTBOJIOBBIE KIETKH,
WH/IyIIUPOBAHHBIC CTBOJIOBBIC KJICTKH,
CTBOJIOBBIE KJIETKH B3pOCIIOTO YeJIOBEKa

Crpoenue u puznonorus Heiipona. [ToTeHman
MOKOS ¥ TToTeHIuan aeiicteud. [Iposenenue
HepBHOro umnyibsca. Kinaccudpukanus u
MEeXaHU3MbI PabOThI CHHATICOB.
Helipomennatopsl ¥ X peLENTOPSI.

AHaTOMUS TOJIOBHOTO MO3Ta: PO 0T OBAThIN
MO3T, CTBOJI MO3Ta, CPEAHHM, TPOMEXKYTOUHBIH,
nepeauuit Mo3r. CTpoeHHe MO3KeUKa U KOPBI
OONBIINX MOJTYIIAPHIA.

I{eHTpBI COMaTUYECKON U BET€TaTUBHOW CHCTEM
B LIEHTPAJILHON HEPBHOH CUCTEME.
Pedrexkroproe kombio. HeliponHast cetb.
Knaccuduxanuu pediaexcoB: MOHO- U
MOJIMCUHANITUYECKU E, 0€3YCIIOBHBIE, YCIOBHBIE U




npyrue. Ponp uccnenosanuii M.I1. [TaBnoga.
OynkuunoHanbHbie cucteMbl [1.K. Anoxuna

MonekynsipHble MEXaHU3MBI € CTBHS TOPMOHOB
Ha KJIETKU-MUIIEHU. DHIOKPUHHAS (DYHKITUS
runotanamyca. ['unoranamo-runogusapHas
cucrema.

Bukropnna Ha onpeznenenue 3a001eBaHUi IPH
TUIep- U TUIIO(Q YHKIUY JKeJI€3 3HIOKPUHHOM
CHUCTEMBI

Bo3spacTtHble u3MeHenus1, ocreonopos3. TpaBmel.
3aboneBaHus OMOPHO-ABUTAaTEILHOIO anmapara,
CBSI3aHHBIE C IIPIMOXO0XKIAECHUEM. MeTozbl
JIEYEHUS: IPOTE3UPOBAHUE CYCTaBOB U
MEXKIT03BOHOYHBIX JUCKOB, UCIIPABJICHHE
KPUBU3HBI I03BOHOYHUKA U APYrue

10

CBs13b BOJTHO-COJICBOT'0 OOMEHA M TKaHEBOM
xuakocTu. Jlefikonurapaas hopmya.
KpoBeTBOpeH¥e U Opranbl KPOBETBOPEHUS.

11

[TepenuBaHue MJIa3Mbl, SPUTPOLIUTAPHON U
TpoMOoIuTapHoi Macchl. bydeprnas hyHKIus
UIa3MbI KpoBH. Pazinnynbie GopMBI
reMorjo0OuHa. Perynsuus cponcrsa
reMorjo0uHa K KUCIOPOIY

12

OnexTpokapauorpamma. Hapyienus pabotsl
cepaua.

13

Crpoenue cTeHok cocynoB. CucremMHas
pEryIsus apTepruatbHOro NaBIeHUS U IPYTUX
napaMeTpoB KpoBH (6apopediekc, xeMopediieke
Y TakK Jianee).




14

Hocoseie nonoctu. HocornoTka. Porornorka.
Tl'opranbs. ®usnosorus mpoiiecca AbIXaHusl, POJib
TUIEBPATBHON JKUKOCTH, THaPparMbl,
MeKpeOepHBIX U ApyruX MbII. CypdakTaHT.
DnacTuyeckas TAra JIETKHX.

15

Nudexknmonnsie 6051e3HM, MEpeaaromuecs yepe3
BO3/YX, U TpoUHe 3a001eBaHusI OPraHOB
neixaHus. BiusHue TabakoKypeHHs Ha OpraHbl
JBIXaTeNIbHON CUCTEMBL. ACTMa, 00CTPYKTUBHbBIE
3a00JIeBaHUs IbIXaTeIbHON CHCTEMBI

16

Munu-npoekt «IIntarenpHble BeniecTsa i
(opMHUPOBaHUS MBILII] YEJIOBEKa»

17

DU3UOIOTUS TUIEBAPUTENBHON CUCTEMBI:
pacuierieHue OeNKoB, JIMITHUJIOB, YIJICBOIOB,
HYKJIEMHOBBIX KHCJIOT MO/ 1€ CTBHEM
(epMEHTOB, CEKPETUPYEMBIX Pa3HbIMHU OTJICTIaMU
MUILIEBAPUTEITHHON CUCTEMBI.

18

XHUMHUYECKHI COCTaB CIIFOHBI, )KEITYAOYHOT O
COKa, IMOJKEITYJOYHOI0 COKA, JKEJI4H, COKa
TOHKOW KUIIKU. Ponb kuieuyHoit MUKpodiIopsl
JUIS 4ETIOBEKA.

19

Heunndexnuonnble 1 ayTOMMMYHHBIE
3a00JIeBaHUS CHCTEMBI MTUII[EBAPCHHUSL.
[TpenynpexaeHue HHPEKIUI U MUIIEBBIX
oTpaBiieHui. PaccTpoiicTBa NUIlEBOr0O
MOBEAEHUS

20

Munu-KkoH pepeHnus «3HaueHue BUTAMUHOB JJIs1
MMMYHUTETA YEJIOBEKa»

21

Crnou sniuaepmuca. Ciaou nepmsl. [lonkoxnas




JKHUpoBas KJI€T4aTKa.

22

[TpodunakTrka u epBas IOMOIIb MPHU TETIIIOBOM
Y COJTHEYHOM yZapax, 0’)Korax U 0OMOPOKEHHUIX

23

MuHH-TIpOEKTHI «3a00JIeBaHMsI KOXKHU U TeHETHKA
YeJI0BEKA)

24

dusnonornueckue nporeccs GopMrUpOBaAHUS
BTOPUYHON MOYH: QpUIbTpanus, peadbcoporius,
ceKkpenusi.

25

MenctpyanpHblii nuki. HepBHas u rymopainbHas
perynsauus paboTbl OpraHOB MOJOBON CHCTEMBI.

26

Omnpezenenue reua u ajjens, TeHOTUIa U
¢denorumna. [ToHATHE TOMO- U TE€TEPO3UTOTHI.
3akonbsl Menneina. BzanMonelicTBre anneineii.
MoHOreHHbIE U TTOJIUT€HHBIE TPU3HAKU

27

[TnanupoBanne GepeMEeHHOCTH, METOBI
KOHTpAIICTIINH, TPe]l UMIUIaH TAIlMOHHBIN
CKPUHUHT, 3KCTPAKOPIIOPAILHOE
OIJIONOTBOPEHHE. bepeMeHHOCTh U TaKTalusl.

28

duznyeckue U XMMHUYECKHE OCHOBBI BOCIPUSATHUS
ceeta. Ctpoenue ceruatku. [IpoBenenue u
00paboTKa 3pUTENHHOrO CUTHANIA. AKKOMOJAIHS.
bunokynspHoe 3penne. Hapyiienus 3peHus 1 ux
NpUYUHBL 3a00JIeBaHuUs TIa3a.

29

MexaHu3M BocpuaTHs U 00pabOTKH 3BYKOBBIX
BOJIH. CBsI3b LIEHTpA CJIyXa U LIEHTPa peuHn.
Hapymienus cinyxa v UX NpUUUHBI

30

[Tpocreiimue ycnoBHbIE pedIEKCHI.
WuctpymeHTanpHOE U ipyrue GopMbl O0yICHHSL.




Lens. Motus. Peduekc. [lorpedbHocTh. Pedexc
uenu o IlaBnoBy. JluHamMuueckuil CTepeoTHIl.
NmnpuaTUHT. PUKCHPOBAHHBIE KOMILIEKChI
NBUWKESHUN

31

BH/I yenoBeka - pe3yabTaT aHTPOIOreHe3a.
Munu-uccnenoBanue

32

KoruutuHble pyHKIIMN HEPBHOH cucTeMBbl. Poib
Pa3HBIX OTAEIIOB I'OJIOBHOTO MO3ra B PETYJIALUN
JBUKEHUH, CHa U OO PCTBOBAHUS U JPYTUX
CJIOKHBIX IIPOLIECCOB.

33

3aBUCUMOCTb 3/I0POBBSI UEIIOBEKA OT COCTOSIHUSA
OKpy’Karolen cpesibl. MUKPOKIUMAT KHUJIBIX
IIOMEIIECHUN

34

Hapymienue kpyrosopota BewiecTs B 6uocdepe.
AHTpPOIOIr€HHBIN KPYrOBOPOT. DKOJIOTHYECKUE
KpHU3HUCHI U UX puurHbl. KosBomonus odmectsa
U npupoasl. PanmonansHOe
IIPUPOIOIOIb30BAHME.

OBHIEE KOJIMYECTBO YACOB 11O IPOI'PAMME

34










