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COJAEP/KAHUE OBYYEHUA
7 KUIIACC

BBenenue

Huronoruss — Hayka o kierke. CoBpemeHHasi kierouyHas Teopus. Kierka — eguHuna
CTPOEHUSA, KUBHEACATECIbHOCTH W PA3MHOKEHUS >KUBOr0. XHMHUYECKHH COCTAB KIETKH.
CtpykTypHas OpraHuzanus KIETKH. ODYKapHOTHbIE U MPOKAPUOTHBIE KiIEeTKH. MemOpaHa.
[Mutonnazma. Opranounsl. Enunas MmemOpanHasi cuctemMa KI€TKH. MUTOXOHAPUU U TUIACTUIBL.
[Murockenmer m opraHouabl ABWkeHUA. fnpo. XpomMocOMBI. ['€HBl. YIBOEHHE XPOMOCOM.
[TmongHocTe kietku. Knerounsnid nukin. Murtos. Meio3. PazmHoxeHue. Turbl KM3HEHHBIX
LIUKJIOB.

Bupyconorust — Hayka o Bupycax. Bupycsl — Hekietounsle (popmbl. Bkitag poccuiickux u
3apyOeKHBIX YICHBIX B PA3BUTHE BHPYCOJIOTHH. BUpycHbIC 3a00JIeBaHUS PACTCHUMN, KHBOTHBIX
1 denoBeka. Mepsl Ipo(UIaKTHKH BUPYCHBIX 3a00JICBaHUH.

CoBpemeHHast KiaccH(pUKallMsg OPraHU3MOB, OCHOBHbIE MpUHIMIBL Kiaccudukanus
OpPraHU3MOB M 3BOJIIOLIMOHHOE yueHue. Teopus sposmonnn Yapib3a J[apuna.

Metonbl HaygHOTO TIO3HaHMS B Onosioruu. [IpaBuia paboThl CO CBETOBBIM MHKPOCKOIIOM.
BpemeHHble W TOCTOSIHHBIE MHKpompenapaTbl. MeToauka NPUTOTOBICHHUS BPEMEHHBIX
MUKpoIpenaparoB. MUKpOCKOIHS ONITUYECKAsl, 3JIEKTPOHHAs, CKAaHUPYIOLIasi, 30HA0Basl.

Jlemoncmpayusa TOpTpEeTOB  YU€HBIX, MHKpodoTOorpaduili KIETOUYHBIX CTPYKTYP,
BBITIOJITHEHHBIX € TOMOUIBIO PA3JIMYHBIX THIIOB MUKPOCKOITHH.

Jlabopamopnvie u npakmuueckue padbomaul

[TpaBuna TeXHUKH 0€30MACHOCTH MPU MPOBEACHUH TAOOPATOPHBIX U MPAKTUYECKUX PadoT.
OCHOBBI MHKPOCKOITUU: MPUTOTOBIIEHHE BPEMEHHBIX MpEnaparoB W padoTa ¢ MHUKPOCKOIOM.
Odopmienue pe3yabTaToB pabOThl ¢ MUKPOCKOTIOM.

baxkrepuu u apxen

Muxkpobuonoruss — Hayka 0 MUKpoopraHu3max. OCOOEHHOCTH CTPOEHUS MPOKAPHOTHOM
KJIeTku. MHorooOpazue ¢opMm kieTtok Oaktepuit. Poct u pasmuoxkenune Oaktepuil. Criopsl
Oaxtepuil. JKuszHenesTeNbHOCTh OAaKTEpUil: aBTOTPO(HBIE U TeTepOTPOQHBIE, aHAIPOOHBIE U
a’poOHble OakTepuu. [{lnanoGakTepuu U UX posib B IPUPOJE.

Oco0eHHOCTH OpraHM3alyy apXxed U ux oTIMuus ot Oaktepuil. Ponb apxeil u 6akrepuii B
BO3HUKHOBEHHH JYKapHOTOB.

PacnipoctpanéHHOCTh OakTepuil U apxel, UX poJjib B MPUPOAE U KU3HU ueioBeka. Poib
OakTepHii B OMOreOXMMHUYECKUX ITUKIIAX.

Jlabopamopnbsie u npakmuueckue padoomoi

N3ydeHre MeTo10B 1e3UH(PEKIIUU U CTEPUIIN3ALINN.

Uzyuenue mopdonoruu 6akrepuii Ha MUKPOCKOIIMYECKUX Mpenaparax.

MHoroo0pa3ue 0OAHOKJIECTOYHBIX JYKapHOT
OcHOBHbIE TPHU3HAKM OJHOKJIETOYHBIX d3yKapuoT. CTpoeHue, IBHKEHHE, IHUTaHUE,
pPa3MHOXKEHHE OJTHOKJIETOYHBIX aBTOTPO(MHBIX U reTepOoTPOPHBIX 3YKapHOT HA IPUMEPE IBIIICHBI
U TPUMAHOCOMBI, TPUXOMOHA/IbI U KUIIEYHOU JAMOINU, HHY30puH TyPeabku U MaJsIpURHOrO



miasMoaus, pamuosipuii U dopamuHudep, amEObBl mpoTes, aUaToMed. 3HaueHue
OJTHOKJICTOYHBIX 3YKapHOT B MPHPOJE U XU3HU 4enoBeka. CoHHast Oosie3Hb, Oone3np llaraca.
KosxHblii 1 BHCLepaiabHbIi Neimmannos3. Tpuxomonnas. JIsmMOmmos.

Jlabopamopnsie u npaxmuueckue padoomot

W3ydyeHre OJHOKJIETOYHBIX OpPraHU3MOB I0J MHKPOCKOIIOM Ha BPEMEHHBIX U
(UKCUPOBaHHBIX MUKpONpEnapaTax.

ApxenjiacTuaHble HIH «PACTEHUD)

borannka — HayKka 0 pacTeHusIX

Kpatkas uctopusi pazButus 60otaHukd. boranuka m oO0bekThl €€ uccienopanuii. O0bEM
1IapCTBA «PAcTEHUs» B COBPEMEHHOM CHUCTEME OpraHuyeckoro mupa. Paznensr 6oranuku. Cs3b
0OTaHUKU C OPYTMMU OMOJOTMYECKMMH HayKamH, MEAMIIMHON U CEeNIbCKUM XO3siiicTBOM. Poib
00oTaHuKU B GOPMUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHBI Mupa. [lepcriekTuBbl
pa3BuTHs OOTaHWKHM KakK Haykd. [IpumeHeHne OoTaHWMYECKHX 3HaHUK denmoBekoM. [Ipodeccun
YeJI0BEKa, CBA3aHHbIE C OOTaHUKOM.

Jemoncmpayus nopTpeTOB YUEHBIX, KUBBIX PACTEHUM, KOJUIEKIUN U MYJISKEH.

OOmasi oprann3anusi paCTUTEJILHOT0 OPraHM3Ma

PacturenbHas kiieTka u €€ 0COOEHHOCTH.

Pactutenpapie TKaHW. OTKpBITHE pacTHTENbHBIX TKaHedH. CtpoeHne u  (QyHKIHUH
pactutenbHbIX TKaHel. [IpocTeie u cioxubie Tkanu. OOpa3oBaTenbHbIe, IOKPOBHBIC, OCHOBHBIE,
MEXaHUYECKUE, TPOBOAIINE TKAHH.

Opranbl ¥ CUCTEMBI OPraHOB PACTUTEIBLHOIO OpraHU3Ma, UX B3aUMOCBS3b. PacTUTenbHBIN
OpraHu3M Kak eJuHoe 1esioe. BeretaTuBHbIE U T€HEPaTUBHBIE OPTAHBI.

Jlemoncmpayus onbITOB IO 0OHAPYKEHUIO B CEMEHAX PAaCTeHUU BOJBI, MUHEPAIbHBIX U
OpPraHMYECKUX BEIIECTB, Kpaxmana, OejKa v Kupa.

Jlabopamopnvie u npakmuueckue padoomul.

W3ydeHue CTpoeHHs paCTUTENIbHBIX KJIETOK Ha TOTOBBIX M BPEMEHHBIX MUKpOIIpenapaTax.

HabGmronenue mporecca Tuia3Mojin3a M JIEIUIa3MOJN3a B PACTUTENBHBIX KIIETKaX IMOJ
MHUKPOCKOIIOM.

N3ydyeHne OCOOEHHOCTEN CTpPOEHHs TKaHEH pacTeHMM Ha TOTOBBIX U BPEMEHHBIX
MUKpoIpenaparax.

W3ydeHue CTpoeHHs] OPraHOB pacTEHUI Ha KUBBIX 00BEKTaX U repOapHbIX oOpa3iax.

Cnoposble pacTeHust

Kpacnbie, 3esnénble 1 XapoBble BOAOPOCIAU. AJBrojorus — Hayka O BOJOPOCISAX.
Bonopocnu — HeTakcoHOMUYECKasi TpyIilia OpraHu3MoB, IPUCTIOCOOIEHHBIX K JKU3HHU B BOJHOMU
cpene, OTHOCAIIMXCS K Pa3ju4yHbIM LAPCTBAM B COBPEMEHHOU CHCTEME OPraHMYeCKOro MHpA.
MecTo KpacHbIX, 3€JIEHBIX M XapOBBIX BOJOPOCIEH B COBPEMEHHON CHCTEME OpPraHUYECKOTO
mupa. OcoOEHHOCTH HUX CTPOEHMS, Pa3MHOXKEHUS W IKU3HEHHBIX IIMKJIOB Ha MpUMeEpe
XJIaMHUJOMOHAIBI, XJIOPEIUTBI, KIaa0(Opsl U YIbBBI, CIUPOTUPHI U Xapbl, TOPOUPHI.

Bypsle Bogopocian, X TAKCOHOMUYECKOE MOJI0KEHUE BHE 1IapCcTBa pacTeHUN. JKu3HEeHHbIE
[UKIIBl JTaMUHApUU (MOpcKas KamycTa) U (Qykyca. Pacmpoctpanenwe u 3xonorus. Poms B
MIPUPO/IE€ U 3HAUCHHE B KU3HU YEJIOBEKa.

[IpoucxoxaeHue BBICHIMX pacTeHUdl  (AIMOPHOPHUT) OT XapoBbIX  BOJOPOCIEH.
CoBpeMeHHbIE TOAX0bI K CUCTEMATUKE PACTEHHM.

MoxoBuanpie Wi Mxu. OOmas XapakTepUCTHKa, CTPOSCHHUE M >KU3HEIESATENbHOCTD,
JKU3HEHHBIA ITUKI MX0B. MHOT00Opa3ue mxoB. Kykymkun néH u charaym. Pacnipoctpanenne u



SKOJIOTHSI MXOB. 3HAQ4eHHWE MXOB B TPHUPOAE M  IKU3HEACATEIBHOCTH  YEJIOBEKA.
TopdoobpazoBanue. [leaéHOUHUKN 1 AHTOIIEPOTOBBIE.

I[naynoBuansle (miaaynbl). O0mas xapakrepuctuka. Mopdomaoruieckiue ocCoOEHHOCTH
BEreTaTUBHBIX  OpraHoB. (OCOOCHHOCTH  OpraHW3alUuy, IJKU3HEHHOro IMKJIa I[UJIayHa
OynaBoBuaHoro. [lomoBoe moxonenue, peaykuus ramerodura. PacrpoctpaneHne U 3KOJIOTHS
IUIAYHOBUJIHBIX. 3HAuY€HUWE B TMPUPOJE U UCIOJIb30BAaHHE ueloBeKOM. lckomaemble
IUIayHOBUIHBIE. POJIb MCKOMaeMbIX IUIAYHOBHJHBIX B PAaCTUTEIBHOM IIOKPOBE I1AJIE€030MCKOMN
9pbl U B 00pa30BaHUN KAMEHHOTO YTJIS.

IanopoTHuKOBHAHBIE (MANMOPOTHHUKH M xBomm). OOmas  XxapakTEepUCTHKA
MANOPOTHUKOBHUIHBIX. OCOOCHHOCTH OpPTraHW3allii BETeTaTHBHBIX OPraHOB, KU3HEHHOTO IIUKJIA
xBoma mnojeBoro. CTpoeHuEe U IKU3HEAEATEIbHOCTh MAOpPOTHUKOB. JKWM3HEHHBI LHUKI
MAallOpOTHUKOB Ha MpUMEpe IIUTOBHHKA MYXKCKOro. PacnpoctpaneHue #  3KOJIOTUs
MalOPOTHUKOBUIHBIX. 3HAYEHUE B IPUPOJE U )KU3HEACATEIBHOCTH YEIOBEKA.

Jlabopamopnvie u npakmuueckue padomaol

N3ydyeHne OCOOEHHOCTEW CTPOEHMSI U JKU3HEHHBIX LHKIOB OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX 3€JEHBIX, XapOBbIX M KpAacHBIX BOJOpPOCIEH Ha >XUBOM U TrepOapHOM
Marepuaiie.

N3ydeHue cTpoeHUsl U KU3HEHHBIX LIMKJIOB OYpBIX BOAOPOCIEH Ha JKMBOM U repOapHOM
MaTepuaie.

W3ydyeHne ocoOeHHOCTEH CTpOEHMsI KYKYIIKHMHA JibHa H cdarHyma (Ha XHUBBIX U
repOapHBIX 00BEKTaxX).

N3ydyeHrne ocoOEHHOCTEH CTpOeHHMs IlayHa OyJIaBOBUIHOTO (HA >KMBBIX U IepOapHbIX
00BeKTax).

H3ydeHrne 0coOEHHOCTEN CTPOCHHUS XBOIIA TIOJIEBOTO (HA KUBBIX U repOapHbIX 00BEKTaX).

W3ydeHne ocoOeHHOCTEH CTPOEHUs MAnOPOTHHKA IIUTOBHUKA MY)KCKOrO (Ha YKUBBIX U
repOapHbIX 00BEKTAX).

CemeHHbIe pacTeHust

I'onocemennble. BO3HUKHOBEHME CEMEHM — BaXKHBIM 3Tal B H3BOJIOLMH BBICIINX
pacTeHuil. J[peBHHE CEMEHHbIE NMANOPOTHUKH, UX pOJIb B JAJIbHEHIIEM Pa3BUTUH CEMEHHBIX
pactenuif. OOmMe NpHU3HAKUM CEMEHHBIX pAacTeHHH Kak Haubosiee NPUCIIOCOOJIEHHBIX K
CYILIIECTBOBaHMIO Ha cymie. ['oJoceMeHHble — HETAKCOHOMUYECKasl TPYIINa CEMEHHBIX PaCTEHUH.
OO0mass xapakTepUCTHUKa, OCOOCHHOCTH OpraHM3aIlMH TOJOCEMEHHBIX. JKHU3HEHHBIA ITUKI
XBOMHBIX Ha TpUMepe COCHbl. Pa3HooOpa3we TrojoceMeHHBIX. XBOWHBIE, [ MHKTOBBIE,
CarosHukoBsle, [ HeToBbIe. PacripocTpaHeHue 1 3KOJIOTHS TOJIOCEMEHHbBIX. 3HAU€HUE B MPUPOJIE
Y B XO35ICTBEHHOU JI€ATEIbHOCTH YEJIOBEKA.

Jlabopamopnuvie u npakmuueckue padbomaol

W3ydeHne ocoOEHHOCTEH BHEIIHETO CTPOEHHUS BETOK, XBOU, IIMIIEK U CEMSH XBOWHBIX
(enb, cocHa, INCTBCHHUIIA).

[BerkoBble pacteHusi. OOmas xapakTepucTHKa [BETKOBbIX. CTpoeHHe U
JKU3HEACATENIbHOCTh  I[BETKOBBIX. [[BETOK Kak OpraH MOJIOBOrO  Pa3MHOXEHUSA Yy
MOKPBITOCEMEHHBIX pacTeHuil. PasHooOpa3ue 1BETKOB: TMpaBWIbHBIE U HEMPABUILHBIC,
oboenosble U pasaenbHonobsie. OTHOAOMHBIE U JIBYAOMHBIE pacTeHus. ComBeTHs (CIOXKHbIE,
npocteie). LBerenne. PasButue mukpo- m meracnop. ['amersl. OnbuieHue. OII0J0TBOpPEHHUE.
3urota. JIBoiiHOE OIJIOJJOTBOPEHHE Y MOKPHITOCEMEHHBIX (IIBETKOBBIX) pacteHuid. Padoter C.I'.
Hapammna. )Ku3HeHHBIN [IUKIT [IBETKOBBIX.



[Tnoner u cemena. PasHooOpasue minomoB. Cyxue u couHble Toabl. OgHOCEMSIHHBIE U
MHoroceMmsiHHbIe T10/bl. Comnonus. CTpoeHue ceMsH JBYIOJIbHBIX U OJHOAOJIbHBIX PACTEHUM.
PaznooOpasue cemsin. PacripocTpaHeHue IIIOI0B U CEMSH B HPUPOJE. YCIOBHS MPOPACTaHHS
cemsH. [Ipixanue cemsH. Pa3Butue npopoctka. PacnpocTpanenue miofoB U CeMsiH B IPUPOJIE.

WnauBuayanbHoe  pa3Butue  pacteHudd  (oHrorenes).  Ilepuogsl  oHTOreHesa:
AMOPHOHAIIBHBIN, MOJIOAOCTH (FOBEHWJIBHBIN), 3p€l10CTH (Pa3MHOKEHMS), CTAPOCTH (CEHUIIbHBIN)
Ha MpUMEpE IMOKPBITOCEMEHHOTO pacTeHus. CTaauu BEreTallMOHHOIO IEPUOJAA PACTEHUH Ha
puMepe 371aKoB (BCXO/Ibl, KYIIIEHHE, BBIXO/ B TPYOKY, KOJIOLICHHE, [IBETEHUE, CO3PEBAHUE).

Jlabopamopnwvie u npaxmuueckue padoomot

N3yuenre Mop¢oaoruu 1BeTKa (Ha )KUBBIX U (PUKCHPOBAHHBIX OOBEKTaX).

W3ydenue pazHooOpasust CONBETHH (Ha repOapHBIX 00pasax).

W3ydyeHue cTpoeHHs 3aBs3M I[BETKa M CEMAMNOYKH IO MHMKPOCKONOM (Ha TOTOBBIX
MUKpOIIpenaparax).

N3ydeHue cTpoeHHs CEMSIH TOKPBITOCEMEHHBIX PACTEHUH.

W3yuyenue CTpOeHHUs IUIOAO0B U COILJIOIAMN.

CTpoeHue M KU3HEAESATEIbHOCTh CEMEHHBIX PACTEeHH

IToOer n moGeroBblie cucTeMbl

[To6er. Mopdonorus mobera. CtpoeHue oOIMCTBEHHOTO moOera. Ysen. Mexaoysiue.
MertamepHoctb. PazHooOpasue noderos. YKopoyeHHbIE U y/UIMHEHHBIE ToOeru. BereraTuBHble
U reHepaTuBHbIe oderu. Ilonoxenue nobdera B mpocTpaHcTe. BuponzmeHEHHbIE TOOETH.

[Touka — 3auyartounslii mober. CtpoeHue Modku. PazHooOpasme ModYek: BEreTaTUBHBIC,
BEreTaTHBHO-TEHEPAaTHBHBIC, T€HEPATUBHBIC, OTKPBITHIEC, 3aKpBIThIC. Bepxymieunsie, OOKOBBIE
(ma3ymHele) U IPUIATOUYHbIE TOYKH.

Crebens. Mopdonorus credins. Popma cteOiaeld y TpaBsIHUCTBIX U APEBECHBIX PACTCHUH.

Anaromust crebna. CrpoeHue crebisi JIBYAONBHBIX U OJHOMOJBHBIX TPABSHUCTHIX
pactenuil. Pacrionoxxenue npoBoasiux Tkaneil. CtpoeHue cTe0is IpeBECHBIX pacTEHUI.

Oynkuuu  crebas. MexaHuueckas, TpaHCIOpTHas. BereratuBHoe pa3MHOXEHHE
I[BETKOBBIX PACTCHUH.

Jlemoncmpayus onvima — NepeIBUKEHIUE MUHEPAIbHBIX U OPraHMYECKUX BEIIECTB IO
cTe0I10, BUION3MEHEHHBIX IT0OETOB.

Jlabopamopuvie u npakmuueckue padbomal.

N3yuenne mopdosoruu modera Ha )KUBBIX 00bEKTaX WM Ha repOapHbIX 00pa3iax.

N3ydeHue cTpoeHusl BereTaTUBHBIX, T€HEPATUBHBIX M CMEIIAaHHBIX Nouyek. PasHooOpasue
MIOYEK Y JIPEBECHBIX PACTEHHI.

M3ydyeHne MONEpEeYHOro Cluja CTBOJIA PACTEHUN M aHAJIN3 BIUSHUS JKOJOTMYECKHX
YCIJIOBH Ha pa3BUTUE PACTCHUM.

N3ydyeHne 0COOEHHOCTEH  aHAaTOMHYECKOrO CTpOEHMs] cTeOsis  JBYAOJNBHBIX U
OJIHO/IOJIbHBIX TPABSHUCTBIX PACTEHHH (Ha KMBBIX 00BEKTax WM Ha repOapHbIX 00pasiax).

N3yueHne ocobeHHOCTE aHATOMUYECKOTO CTPOSHUSI CTEOIIS IPEBECHBIX PACTEHUH.

W3yueHne TpaHCHOpTa BEIIECTB B cTebIIE.

N3yuenune meramopdo30B mobera.

Jlucr. Mopdomorust nucrta. JlucToBas IUIaCTUHKA, OCHOBAHHE JIMCTAa, YEPEIIOK,
OpUIMCTHUKU. PazHooOpa3ue nucTheB: (POPMBI JIMCTOBBIX IUIACTMHOK, KMIKOBAHHUE JUCTHEB,
IIPOCTBIE M CIOXHBIE JUCThA. JIUCTOpacmonoxeHue M JUCTOBas Mo3auka. BumomsMeHeHus
JUCTHEB U UX PYHKIIHH.



AHatoMus nMcTa. DnuaepMa W YCThUYHBIM ammapar. Mesodwmr. I[lurmeHTsl nmcra.
[Tnactunel. Kunku (cocyancTo-BOMOKHHUCTBIE Mydku). OCOOCHHOCTH CTPOCHHUS CBETOBBIX U
TEHEBBIX JIMCTHEB.

@yHKIMM JUCTA. 3aracarolasi, 3allUTHAas, BEreTaTUBHOE pa3MHOXKECHHE WU JApyrue
¢ynkuuu. Tpancnupanus M ra3oo0MeH. BinsHue BHEIIHUX YCIOBHM Ha TpaHCIUPALHUIO.
®orocunTe3. 3Hayenue ¢orocunte3a. Kocmmueckas ponb 3enénsix pacrenmin (K. A.
Tumupsses). Jlucronaz, ero npUUUHbL, MEXaHNU3M U 3HAYEHHUE B )KU3HU PACTEHUS.

Jemoncmpayus onvimog. BBIICICHUE IIMUTMEHTOB JIMCTa HA IPUMEPE CIUPTOBOHN
BBITSDKKH XJ10podumiia; oOpa3oBaHUE Kpaxmana B 3e€JEHBIX JHCTbAX Ha cBery (¢urypsl HO.
Cakca); BIMSHUE CWIbl CBETa Ha BBIIEICHHE KHUCIOPOAA BOIAHBIMU DPACTEHUSAMHU (MOACUET
y3bIPHKOB KHUCIOPOJA).

Jlabopamopuwvie u npakmuueckue padoomaot.

N3yuenre Mop¢oIorum J1cTa Ha AKHUBBIX 00BEKTaX WM repOapHbIX oOpasnax.

Tumbl 1 GOpMyIIBI INCTOPACTIONOKEHHS.

HccnenoBanre aHaTOMMH JIUCTA ¢ TOMOIIbIO CBETOBOI'O MUKPOCKOIIA.

N3yuenune metamop}o30B IuCTa.

Kopens u kopHeBble cuctembl. Mopdosorus kopHs. Bunel kopHeil. Tumbl KOpHEBBIX
CHUCTEM.

Anaromusi kopHs. 30Hbl KopHs. KopHeBoli uexsink. CTpoeHHE KOpHSA Ha IMONEPEYHOM
Cpe3€ B 30HE BCAaChIBaHMS.

OyHKIMY KOpHs. 3aKperuieHue pacTeHus B cyocTpare. BecackiBaHue U IpoBeieHHE BObI U
MUHEPAJIBHBIX BEIIECTB. 3alacaHue MUTATEIbHBIX BEIIECTB.

MunepanpHoe mnuranue pacteHud. [locTyruieHne BOAbI M MHUHEPAIbHBIX BELIECTB.
KopheBoe pnaBneHue. OeMEHTHl MHHEPAJBHOTO MUTaHUS (MAaKpo- M MHUKPOIJIEMEHTHI).
BeipaimuBanue pacTeHuii MeToAaMy TMAPOINOHUKH U asponoHuku. ObecnieueHune yCIOBUM A
JIBIXaHUS KOPHS.

Jpixanne kopHs. CuHTe3 OMOJOrMYECKM aKTHUBHBIX BelIeCTB. BereraTuBHOE
pasMHOkeHue. BunonsmeneHust KopHel U ux QyHKIUH.

Jemoncmpayus oTpacTaHus NPUAATOYHBIX KOPHEW Ha NPUMEPE CMOPOJUHBI U JAPYTUX
pacTeHMi; MOCTYIJIEHUS BOJAbI M3 IOYBBl B KOPEHb, HArHETAIOLIEro JEHCTBUS KOPHS;
BUJIOU3MEHEHHBIX KOPHEH.

Jlabopamopnuvie u npakmuueckue padbomaol

N3yuenre Mop¢oaoruu KOpHs Ha JKUBBIX 00bEKTaxX WM repOapHbIX o0pasiax.

N3y4yeHre aHaTOMHUYECKOT0 CTPOEHHUS KOPHS Ha TOTOBBIX MUKpOIIpenapaTax.

N3ydeHue cTpoeHus: KOHYMKa KOPHS MPOPOCTKA MIIEHUI[bI U IEPBUYHOTO CTPOEHUS KOPHSI
upuca (WM Jpyroro pacTeHus).

N3y4eHne CTpoeHUs! KOPHEBBIX BOJIOCKOB C IIOMOILBIO CBETOBOT'O MUKPOCKOIIA.

HccnenoBanue BIUSHUS BO3lyXa Ha pa3BUTHE KOPHEH.

N3yuenne meraMopdo30B KOPHSI.

BereratuBHOe pa3sMHOKeHHe pacTeHHH. BereraTuBHOE pa3MHOKEHHE LBETKOBBIX
pacTeHUH M €ro 3HAUEHUE B €CTECTBEHHBIX YCIOBHUAX U B CEIbCKOXO3SAHCTBEHHOW IPAKTHUKE.
OcHoBHbIe (OpPMBI BEreTaTUBHOIO PAa3MHOMKEHUS: KOPHSAMH, JIMCThSIMHU, HAI3€MHBIMU U
noa3eMHbIMU TioOeramu. PasmHoxenue npuBuBkoil. Paborer M.B. Muuypuna. Knorauposanwue
pacTeHHid. MUKpOKJIOHaNbHOE pa3MHOXKEHHE pacTeHuil. Kierounass uWH)XKEHepusi Kak
COBPEMEHHAs TEXHOJIOTHS Pa3MHOKEHUS PACTEHUH.



[TouBa. PaGoter B.B. Jloky4aeBa o mouBe. XapakrepucTruka mouBbl. PasHooOpa3ue mous.
[Inomoponue mouBbl. YnoOpenus. HapymeHuss MUHEpalbHOTO THUTAHUS — PACTECHUIA.
ArporexHuyeckre npuémbl 00paboTku 1mouBbl. [loHsATHE O ceBOOOOPOTE M €ro 3HAUYECHUH IS
BBIPAILIUBAHUS CEIbCKOXO035MCTBEHHBIX KYJIBTYD.

Jlemoncmpayusa croco0OB BEreTaTUBHOTO Pa3MHOXKEHHS Ha MPUMEPEe KOMHATHBIX
pacTeHuil.

Jlabopamopnvie u npakmuueckue padomaoi

N3yuenue MuTO3a B KOpELIKE JyKa.

W3ydeHue KU3HEHHBIX [IUKJIOB PaCTeHUN Ha repOapHbIX 00pa3iax.

Metoabl MUKPOKJIOHAJIBHOTO Pa3MHOKEHUS PACTCHUM.

Kinaccnpukanus uBerkoBbiX. OqHononbHbie U JIBynonbHbie. CeMelcTBa IIBETKOBBIX.
HBynonsubie: KpecrousetHeie, Po3ouBernsie, [lacnénoBrie, CnoxxHouBeTHbIC, MOTBIIILKOBBIE
(boboBrie), 3onTHuHbIe. OmHOAONBHBIC: 3naku, AmapwuiucoBbie, Jluneinsie. OpXuaHbIC.
OtauuuTtenbHble mpu3sHaku. QopMyIibl U JUarpaMMbl IBETKOB. JlukopacTyiiue U KyJbTypHbIE
IPEJICTAaBUTEIM CEMEWCTB, HMX 3HAYEHHE B TMPUPOAE M HCIOJb30BAHHUE YEIOBEKOM.
PacnipocTpanenuie v 3K0J0THsI LIBETKOBBIX.

Jlabopamopuvie u npakmuueckue padomul

W3ydeHne OTIMYUTEIbHBIX IPU3HAKOB MIPEACTaBUTEIEH CEMENCTB OKPHITOCEMEHHBIX.

Omnpenenenue mpeacTaBUTeNe pa3IMuHbIX CEMEICTB C MCIIOJIb30BAHUEM OIpEAEIUTENEH
PACTEHUH WM ONPEACIUTENbHBIX KapTOYEK.

JKoJiorus pacreHnii. PacteHusi B nprupoaHbIX co001ecTBax

Pactenus u cpema oOutanus. Dkonorudeckue (axTopbl. PacTeHHs W yCIOBUS HEXHBON
OPUPOJBI: CBET, TEMIIEpaTypa, BIAXXKHOCTb, MHHEPAJIbHBIH COCTAB IOYBBI. DKOJOTHYECKUE
Ipynisl pacTeHUi. PacTeHus U ycnoBus KUBOW NMPHUPOJBL: MPSIMOE M KOCBEHHOE BO3JEHCTBHE
OpraHM3MOB Ha pacTeHus. B3auMocBs3M pacTeHUI Mexay co00i U ¢ IPyTUMU OpraHU3MaMH.

3HaueHue MOYBEHHBIX OPraHU3MOB JUIsl MUTaHUs pacTeHuil. Puzocdepa. bakrepuanbHbie
KIIyOeHbkH. MHKopH3a (3H10- U 3KTOMHUKOpH3a). 3eJE€HbIe yI00peHus.

PactutensHoe coobmiectBo ((urornenos). buorneHos. Dkxocucrema. buopasnoobpasue.
BunoBoii cocTaB pacTUTEIBHBIX COOOIIECTB, JOMHUHUPYIOIIME B HUX BHABl PACTCHUM.
Pacnipenenenuie BUOB B pacTUTENBHBIX cOo00IIecTBaX. SpycHOCTh. PacTuTenbHbIE COOOIIECTBA!
jeca, Jyiyra, 00yI0Ta, TYHApbI, MycThIHU. IIpucnocoOneHHOCTh pacTeHH K cpele W MecTaM
obutanusa. CMeHa pacTUTEIbHBIX cO00IIEeCTB. PacTuTenbHOCTD (pacTUTeNbHBIN MOKpoB). diopa.

B3aumocss3p opranusmoB. WHpeknroHHble 007€3HM pacTeHUl M UX BO3OYAUTENH.
Bupycuble (Mo3anyHas 060je3Hb Tabaka, MeCTPOJIENECTHOCTh THOJIbIIAHA U JPYTUE), TPUOKOBBIE
(pkaBuMHA, MYy4YHHCTass poca) U OakTepuaibHble (MOKpas THHJIb) 3a00JIeBaHUS PACTEHUH.
Nmmynuter y pacreHuil. [IpuuuHbl pacnpocTpaHeHus: MHPEKIMOHHBIX OOJe3HEeW pacTeHHM.
[TpuHumnel npodUIaKTUKKA U JiedyeHUs WHQPEKUHOHHBIX OoJie3HeM pacTeHHil B MpPaKTHUKe
pacTeHHEBOCTBA.

DKCKypcuu unu 6u0eoIKCKypcuu

N3y4yeHne BUIOBOIO COCTaBa M IKOJIOTMUYECKOIO COCTOSHMSI OJHOTO M3 PACTUTEIbHBIX
COO0O0I1IECTB PErHOHA.

Jlabopamopmuwvie u npaxmuueckue padoomot

N3yuenne ocobeHHOCTE CTPOSHHSI paCTEHUH Pa3InYHbBIX HKOJIOTHUECKUX TPYIII.

PacTuresbHBIIN MUP U AeSITEJIbHOCTH YeJI0BEKa



PazButue pacrurensHoro mupa. JKu3Hb pacteHuid B Boje. IlepBble Ha3eMHBbIE pacTEHUS.
OcBoeHUE pacTEHUSMHM CYIIW. OJTambl Pa3BUTHS  HA3EMHBIX PACTEHUH  OCHOBHBIX
CUCTEeMATUUYECKUX TPyII. PUHHOMUTE — TIepBBIe HA3eMHBIE COCYIUCThIC pacTeHus. [losBnenue
TKaHedl U OpraHoB. Poiib IpEeBHUX ManOPOTHUKOBUIHBIX. Y CIOKHEHHE PACTUTEIBHOTO MUpa B
MIPOLIECCE IBOJIOLINH.

[TaneoboTanuka. Mckonaemble octaTtku pacteHuil. Okamenenoctu. Otnedarku. «KuBbie
MCKOIIa€MbI€» CPEIU COBPEMEHHBIX PACTCHHIA.

KynbrypHble pacTeHus u ux npoucxosxiaeHue. LleHTpbl MHOrooOpas3usi U mpouCXOKIACHUS
KynbTypHBIX pacTeHuii (mo H.M. BaBunoBy). Kynbrypa 3emnenenus. KynbprypHbie pacTeHUs
CEIbCKOXO035MCTBEHHBIX YTrOJUM: OBOILHbBIC, IUIOJO0BO-ATO/HbIE, MojeBble. [lpeacraBiaeHus o
CEJICKIIMM ¥ OMOTEXHOJIOTUU. MeTo/pl BBIBEACHHSI HOBBIX COPTOB pacTeHH. BO3HUKHOBeHHE
KOHTPACTHBIX MPU3HAKOB y pacTeHUil oaHOro Buja. MickyccTBenHblil or6op. HacneacTtBeHHOCTD,
U3MeHYMBOCTh. CoO34aHME HOBBIX IPOJOBOJBCTBEHHBIX KyJIbTyp. IIpomoBosibcTBEHHAs
Oe3omacHoCTb. baHku ceMsH.

Pactenus ropoma, 0COOEHHOCTh TOPOACKOW (IIOpHl. 3aHOCHBIE M a0OPUTEHHBIC BHIBI.
CunaHTpornHsie, copHubie pactenus. Untpoayuentsl. [lapku, neconapku, CKBepbl, O0TaHUYECKUE
cazapl, neHapapuu. O3enenenue. KomHaTtHble pacTeHUs, IIBETOBOACTBO.

[TocnencTBust AeATEIBLHOCTU 4YelloBeKa B 3KocucreMax. OxpaHa pacTUTENBHOTO MUDA.
BoccranoBinenne 4YMCIEHHOCTH peAKHX BHIOB pacteHuil. Ocobo oxpaHsieMble MPUPOIHBIC
tepputopun (nanee — OOIIT): 3anoBenHUKH, 3aKa3HUKU, HALIMOHAIIbHBIE Mapku, OnochepHbie
3anoBenHUKU. Oxpana pacteHuil. Pactenus Kpacnolt kuuru Poccuiickoit @enepanmu.

DKCKypcuu uiu 6udeoIKCKypcuu.

PazButue pactutenbHOoro Mupa Ha 3emiie (IKCKYpCHUs B TMAJCOHTOJOTHYECKUM WITH
KpaeBeauecKuil My3eil).

Jlabopamopuvie u npakmuueckue padomaol.

N3ydeHune cenpbCKOX035MCTBEHHBIX PACTEHUI CBOETO PETMOHA.

N3yuenune copToBbIX 0COOCHHOCTEH KYIbTYPHBIX PACTEHUM.

8 KJIACC

I'pudb1 1 rpudonog00HBIC OPraHU3MbI

Muxkonorusi — Hayka o rpubax. OOmiasi xapaktepuctuka rpuboB. Mopdonoruiyeckue
0COOEHHOCTH BereraTUBHOro teia. ['mdsl, munenuii. OcoOEHHOCTH CTPOEHHS KJIETOK T'PUOOB.
CXOACTBO M pa3iaMuusi C pacTeHUSIMH M JKUBOTHbIMU. Ilutanme rpuGoB (CUMOMOHTHI,
canpoTpo¢sl, napazutsl). PasmHoxeHue rpubos.

[TnecueBbie rpuoObl. Che10OHBIE U AJOBUTHIE TPUOBI.

3uromuiietsl. OCHOBHBIE YEpThl OpPraHM3alliyd Ha HpuMepe Mykopa. Ponb B mpuposae u
YKU3HU YEJIOBEKa.

AckoMHILIETBI MJM cyMyarble IpuObl. OCOOEHHOCTH CTPOSHHSI M KU3HENESTEIbHOCTH,
pacrnpocTpaHeHHe M JKojorudeckoe 3HadeHwe. CTpoeHMe Ha TpuUMepe [EeHHUIUIUIA.
OpnHOKIIETOUHBIE ACKOMHUIETHI — APOXOKU. Vcronb3oBaHue ApoXoked MNpu BhINEUKE XJeda.
[TapazuTnyeckue MpeAcTaBUTENH aCKOMUIETOB (BO3OYIUTENH CIOPBIHBU, MapIliyd, MYYHHUCTOU
POCBI U IPYTHE) U BPEJ, HAHOCUMBIN UMU CEIIbCKOMY XO3SIICTBY.

basunnomunersl. O01mas xapakTepucTHKa, OCOOCHHOCTH CTPOEHHS U Pa3MHOXKEHHUS Ha
npuMepe HUIANOYHbIX IpUOOB. 3HaueHne rpu0oB B MPUPOJE U B KU3HU ueroBeka. CheJoOHbIE U



anoBuThle rpuObl. [lapasutnueckue mpencTtaBUTeNd  Oa3UAMOMUIETOB  (TOJIOBHEBBIE,
P’KaBUMHHBIE, HEKOTOPBIE TPYTOBbIE). MUKOpH3a U €€ 3HaUCHHE.

['pubonogobubie  opranu3aMbel.  OCOOEHHOCTH ~ CTpOeHHS  KIeToK.  OOMHIETHI.
[TapasuTHueckue mpencTaBUTEIM OOMULIETOB Ha MpuMepe GUTOPTOPHI.

OOmas XxapakTEepPUCTHKA JUXCHU3UPOBAHHBIX TpuOOB (JMmaiHuku). OCoOEHHOCTH
MOp(hOJIOTHH ¥ aHATOMUYECKOTO CTPOCHHS JIMIIAWHWKOB, THTAaHUE W Pa3MHOXKCHHE.
MHoroo6pa3ue 1 3KOJIOTHYECKHEe TPYMIbl JUIIAWHUKOB. 3HAYCHUE JIMIIAHUKOB B MIPUPOJE U
XO3AUCTBEHHOM NEATEIbHOCTU 4enoBeKa. MHaukatopHas poJib JIMIIAWHUKOB. JIMIIAWHUKM —
MUOHEPHI IPUPOJIHBIX COOOIIECTB.

Posb rpu6oB B KpyroBopoTe BeliecTB B skocucteme. Posib rpuboB B MOYBOOOpA30BaHUN U
o0ecrieyeHnH 1I010poaus MouBkl. boe3HeTBopHbIe (Mapa3utuieckre) rpudbl. Muko3sl. Mepsl
npo(UITAKTUKA MUKO30B.

Jlabopamopuwvie u npakmuueckue padoomaot.

N3yuenne o0ocCOOCHHOCTEW CTpOEHHS IUIOJOBBIX TEJl MUISAMNOYHBIX TpuOOB Ha
MHUKPOCKOIUYECKHUX TMpenaparax u MyJispKax.

W3ydeHue CTpoeHUs MIIECHEBBIX TPUOOB: MyKOpa U EHUIIHILIA.

W3ydeHue BIUSHUS BHEIIHUX (PAaKTOPOB HA MPOLIECC PAa3MHOXKEHUS APOKIKEH.

W3ydyeHrne CTPOCHHUS | KU3HEHHOro IHMKIa (GUTOPTOPH HAa >KUBOM U repOapHOM
MaTepuaie.

W3ydeHue cTpoeHus TMIIAHUKOB (Ha repOapHbIX 00pasiax).

KuBoTHBIE

300J10rMsl — HAYKA 0 dKUBOTHBIX

OO6mue u cienuanbHbIe pa3Aeisl 3000run. KpaTkas UCTOpHS pa3BUTHS 300JI0THH.

OO0mue u crnenuanbHble METOABl U3Y4YEHHS KUBOTHBIX. CBSA3b 300JI0TUH C APYTUMHU U
HAayKaMH, MEIUIIMHONW M CEIbCKUM XO3SIMCTBOM. 3HA4YeHUE 300JIOTMUECKUX 3HaHUU s
yenoBeka. [Ipodeccun yenoBeka, CBsI3aHHBIE C 300JIOTHEH.

Jlemoncmpayus TOPTPETOB YYEHBIX, H300paKEHHWM, MOJENeH KUBOTHBIX, MYJSKH
JKUBOTHBIX, BIIAYKHBIX MIPENApaTOB U JPYToe.

Jlabopamopusie u npaxmuueckue padomul

CocraBrieHrne peKOMEeH AU 10 COOPY 300I0THYECKUX KOJUICKITUH.

CocraBneHnue onucanuii mpoeccuii, CBSI3aHHBIX C 300JI0TUEH.

OO61mmas opraHu3aus >KMUBOTHOTO OpPraHU3Ma.

Oco0eHHOCTH CTpPOeHHsI KUBOTHOH KJIeTKM. MHOTOKIETOYHOCTh. TKaHU KUBOTHOTO
opranusma. Ctpoenue u QyHKIMHM TKaHEH )KUBOTHOTO opranu3Ma. OpraHbl U CUCTEMBI OPTaHOB
JKUBOTHOTO opranusma. @opma teina )KMBOTHOTO, CHMMETPUS TEJIa, pa3MeEpPHI TelIA.

Jlabopamopuvie u npakmuueckue padomut

Uccnenoanue KIETOK MOJ MUKPOCKOTIOM Ha BPEMEHHBIX MUKPOIIpEnaparax.

CpaBHEHHE pACTUTEIBLHON U )KUBOTHOM KJIETOK.

N3yueHune TkaHen KUBOTHBIX.

CTpoeHue ¥ KU3HEIESATEIHLHOCTh »KUBOTHOTO OPraHU3Ma
Opranu3MeHHbI YPOBEHb OPraHU3ALUM KUZHH
Ilutanue y KMBOTHBIX. DTallbl NMUTAHUS Y XKUBOTHBIX. THUIBI MUTAaHUSA. DHIOLMTO3 U
sk301MTO3. KierouHoe u mnonoctHoe mnunieBapeHue. I[IpoucxokaeHue NUIIeBapUTEIbHON
CHCTEMBI. DBOJIIOLIMS MUIIEBAPUTEIIBHON CHUCTEMBI. Pa3nieieHne nuieBapuTesIbHOM CUCTEMBI HA



ornenbl. OCOOEHHOCTH TMHUTAHUS PACTUTEIBHOSIHBIX >KUBOTHBIX. OCOOEHHOCTHM NUTaHUS
XHUITHBIX KUBOTHBIX.

Jlabopamopnvie u npakmuueckue padbomaul

N3yuenue nuTaHus NpoCTEMIIEro Mo MUKPOCKOIIOM Ha BPEMEHHBIX MUKpPOIIpenaparax.

N3yuenue nuTaHus OTAENIbHBIX MPEICTABUTENICH PA3IUUYHBIX TPYII )KUBOTHBIX.

Tpancnopr y :xkuBoTHbIX. TpaHcnopT y crpekarommx M rybok. Ilomoctu Tena y
JKUBOTHBIX. IIpouMcxoxkIeHHe W CTpoeHue NEepBUYHONM InoJIoCTH. PasBurhe BTOpHUYHOU
(LIeJIOMUYECKOM) TMOJIOCTH. DBOJIONUS TOJIOCTEH Tela y >KMBOTHBIX. DYHKIMHM MEPBUYHON W
BTOPUYHOM MOJIOCTU Tena. [I[puumHbl BOSHUKHOBEHUS TPAHCIOPTHOM cucteMbl. @opMUpOBaHUE
KpOBEHOCHOM cucTeMbl. DyHKIUUM KpPOBEHOCHOM CHCTEMBbI. 3aMKHYTblE U HE3aMKHYTBIE
KPOBEHOCHBbIE CUCTeMbI. CBSI3b THIA KPOBEHOCHOW CHCTEMBI CO CTPOEHUEM IIOJIOCTH Tea.
KpoBoobparmienue. Cepaiie. IBOMIONMUS KPOBEHOCHON CUCTEMbI Y TO3BOHOYHBIX JKUBOTHBIX.

JIpIxaHue y KMBOTHBIX. Vcrionb30Banre Kuciaopoaa kuBoTHeIMU. uddysus. dpixanue
IIOBEPXHOCTBIO Teiya. JIpIXaHue y JBYXCIOHHBIX JXKMBOTHBIX. @OpPMHpOBAaHUE IbIXaTEIbHBIX
opranoB. Jlpixanwe B BomHOU cperne. JKaOpbl. JlpixaHue B HazeMHOH cpexae. [lpixanue mpu
nomoIuu tpaxeu. JIerkue. DBOIOLMS IBIXATEIIBHON CUCTEMBI Y TO3BOHOYHBIX KUBOTHBIX.

Boigesenue y :kuBoTHbIX. OcMoc. OcMmoTruueckoe AaBieHue. CTpOeHHEe BbIIECIUTEIbHON
CUCTEMBI Yy >KMBOTHBIX. DBOJIIOLIMS BbIIECIUTEIBHON CHUCTEMBl y KMBOTHBIX. BplnenurenpHas
cucreMa  HeppuguampHOoro  THma. [IpoToHedpuauambHas  BBIIENIHUTENbHAs  CHUCTEMA.
MetanedpuauanbHas BblAeNUTeNbHas cucTeMa. CBSI3b CTPOCHHS BBIICIUTEIBLHOW CHCTEMBI C
TUIIOM IMIOJIOCTU Teja. BelienuTenbHble CUCTEMBbl AKTUBHOIO TUIA. MaJblIUTUEBBIE COCYIIBI.
OBOJIIOLUS TOYEK Y TO3BOHOYHBIX KUBOTHBIX.

Onopa u aBMAKeHHe Yy KMBOTHBIX. Opranbl JBHXEHHUS y KJIETKU. ['mapocrarnyeckuit
ckener. Hapyxubiii ckener. BHyTpennuil ckener. dopmupoBaHue phIYaKHBIX KOHEYHOCTEW,
MPaBUJIO pblyara. DBOJIOLUS OMNOPHO-ABUIATEILHOM CUCTEMbl Yy IO3BOHOYHBIX >KMBOTHBIX.
Crpoenue wmbim. JlBwkenue B Boje. [lnaBanue. BeiTankuparomas cuia. IlnaBaTenbHble
my3bIpu. J[Br>keHue B Ha3eMHO-BO3aymHOM cpene. [lonér. [logpeMHuas cuna. PaznuuHbie THUIBI
oJ€eTa.

Peryasinusi Ku3HeaesiTeIbHOCTH y KUBOTHBIX. HepBHas U rymopasnbHas peryJisinus.
Ocob6ennoctu HepBHOU peryisiuu. duddysnas vepBuas cucrema. ['anrnuu. llentpanphas u
nepudepuyeckass HepBHas cucrtema. lledanuzauus. ODBosolMs HEPBHOM CHUCTEMBI Yy
MIO3BOHOYHBIX )KUBOTHBIX. ['opMoHanbHas perynsanus. OCOOEHHOCTH TOPMOHAILHON PETYIISLHH.
IIpuMepsl HEpBHOM U TOPMOHAJIBHOU PETYIIALUU.

Pa3nooOpa3ue :KNBOTHBIX

JIByXxc/ioiiHble W TPEXC/I0iiHbIe KMBOTHbIE M HMX 0CO0eHHOCTH. J[ByXcioiiHble
xuBoTHble. Tun Crpekatomue, wuiu KumeynononoctHsle. OcoOEHHOCTH — KJIETOYHOU
opraHmMsanuu. OnuaepMuc u ractpoaepmuc. CrpekaTenbHble KIETKUA. JKU3HEHHBIM IUKII
cTpekaromux. @opmupoBanue Meay3bl. JKU3HEHHBIN LUK CIU(POUIHBIX U THAPOUIHBIX MEIY3.
Kopamsr.

Jlabopamopnvie u npakmuueckue padbomal.

W3yuyenue CTpOEHHUs U )KU3HEACATEIBHOCTU TUAPHI.

N3yueHne XMMUYECKOTO COCTaBa CKEJIETa KOJIOHUAIBHBIX KOPAJUIOBBIX MOJIUIIOB.

Tpéxcaoiinbie kuBOoTHbIe. DopMupoBaHue mosocTd Tena. OcoOeHHOCTH W (PYHKITMH
BTOPUYHON mojocTH Tena. OpraHbl BblieNeHus: nporoHedpuanu u meraneppuauu. OOmumit
IUIaH CTPOEHUS TPEXCIOMHOro JKUBOTHOTO. (OCOOEHHOCTH OpraHu3alMu  TPEXCIOMHBIX



KUBOTHBIX. bunarepanbHas (ABYCTOpPOHHAA) cuMMeTpus. [lepBUYHOPOTHIE IKHUBOTHBIE.
TpoxodopHbie )KUBOTHBIE. JIMHSIONINE )KUBOTHBIE. BTOPUYHOPOTHIEC )KUBOTHBIE.

Tun Ilnockue 4vepBH. OCOOCHHOCTH OpraHMW3allMM IUIOCKMX YEpBEH Ha MpuMepe
MOJIOYHOM T1u1aHapuu. CTpOEHHE IOKPOBOB M KOXKHO-MYCKYJIbHOro Memka. I[lapeHxuma.
CtpoeHue NMuIeBapuTeIbHOM, BBICIUTEILHON U HepBHOU cucteM. [Ipucrocobienne miocKkux
yepell Kk mapasutusMmy. Cocanbiiuku. JKU3HEHHBIH LMK NE€4EHOYHOIO COCAJIBLIUKA.
Jlentounsie yepBu. JKU3HEHHBIN IUKIT ITUPOKOTO JICHTeNa U Oblubero (CBHHOTO) enHs. Jpyrue
MPEJICTABUTENN MMapa3uTHUECKUX II0ockux yepseil. [Ipodunaktuka 3a0601eBaHmil, BbI3bIBAEMBIX
IIJIOCKUMU YEPBSIMHU.

Jlabopamopnvie u npakmuueckue padbomaul

N3yuyenue >KHU3HEACATENBHOCTH, BHEIIHETO M BHYTPEHHETO CTPOCHMS IIPECHOBOIHBIX
IJIOCKUX YEpBEH.

N3yuenue cTpoeHHUs Mapa3suTHUYECKUX MIOCKUX YEPBEU Ha BIAKHBIX MpEraparax.

Tun Kpyrusie yepBu. OcoOeHHOCTH OpraHU3alUu KpyriiblX yepBel. CTpoeHHe KPYIJIbIX
4yepBel Ha INpUMEpPE YeJIOBEYECKOM ackapuabl. [IOKpOBBI M KOXHO-MYCKYJBHBIA MEIIOK
Hemato]. Jlunpka. CtpoeHrne u (yHKIIMOHHPOBAHHE CHCTEM OPraHoB HeMaToJl. JKW3HEHHbII
LMKJI YEJI0BEUYECKOU acKapuabl.

Jlabopamopnvie u npakmuueckue padbomaul

N3yuenune cTpoeHus 4eI0BEYECKOM (CBUHOM) acKapHIbl.

Tun Koabuarsie yepBu. OCOOEHHOCTH OpraHU3allMU KOJbUATBIX YEpBEW Ha MpUMEpe
J0k1eBoro yepBs. CTpoeHne MOKPOBOB M KOKHO-MYCKYJIBHOTO Menika. Opranu3anus 1mojaocTy
tena. CTpoeHHME THINEBAPUTEIBLHON, KPOBEHOCHOW, BBIICIUTEIBLHON M HEPBHOM CHUCTEM.
PasmHokeHue konpyathix yepBeid. PazHooOpa3ue KoybyaThiX YepBei.

Jlabopamopusie u npakmuueckue padomaol.

N3yueHue BHELIHEr0 U BHYTPEHHETO CTPOCHHUS 10KI€BOTO YEPBS.

W3ydeHre BHEIIHETO U BHYTPEHHET0 CTPOEHUS! MEIULIMHCKOMN MUSBKH.

N3yuenune CTpOeHNsI MHOTOIETUHKOBBIX YEPBEl.

Tun Mosnockn. OcoOEHHOCTH OpraHM3aluu MoJUTIOCKOB. CTpoeHHE Tella MOJUTIOCKOB.
Penykumsi 1eaoMHYecKOM MOJIOCTH: NPUYMHBI U TNociaeAcTBus. PopMUpOBaHHE MaHTHHHON
noJiocTu U pakoBuHbl. CTpoeHne U (QYHKIIMOHUPOBAHME CHUCTEM OPIraHOB MOJUIIOCKOB.
PaznooOpasue moimtockoB. JIBycTBOpUaThie MOJUTIOCKU. bproxoHOTHE MOJUTIOCKU. ['010BOHOTHE
MOJUTFOCKH.

Jlabopamopuvie u npakmuueckue padbomal.

W3yueHune BHEIHEr0 U BHYTPEHHETO CTPOCHUS ABYCTBOPYATOrO MOJUIKOCKA.

W3ydeHre BHEIIHETO U BHYTPEHHET0 CTPOEHHSI OPIOXOHOTOT0 MOJUIIOCKA.

M3yyenue BHEIIHEr0 U BHYTPEHHErO CTPOCHUS TOJIOBOHOTOI0 MOJIJIFOCKA.

N3yuyenue CTpOEHHs paKOBUH MOJITIIOCKOB.

Tun Ynenucronorme. OcoOEHHOCTM OpraHU3alMU WieHUCTOHOTUX. IlmaH crpoenus
YJIEHUCTOHOIOIO ’KMBOTHOIO. PenyKnns BTOPUYHOM IMOJOCTH Te€a: NPUYHUHBI U TOCIEICTBHUS.
Paznenenue tena Ha otaensl. Koneunoctu uneHucroHorux. CtpoeHue M (yHKIHMOHHPOBAHHUE
CHUCTEM OpraHOB WIEHUCTOHOTMX. OpraHbl YyBCTB UJIEHUCTOHOTHMX. (OCHOBHBIE TPYIIIbI
YJIEHUCTOHOTUX.

Kaacce PakooOpasubie. Ctpoenue u Mopdonorus pakooOpasHbIX Ha MpPUMeEpPE PEeYHOro
paka. PazHooOpasue pakooOpa3HBIX.

Kaacce ITaykoo0pa3subie. Ctpoenue u Mop¢oJorus naykooOpa3HbIX Ha MpUMepe Mayka-
KpecToBHKa. Pa3HOOOpasue naykooOpa3HbIX.



Kanace Hacekomble. CtpoeHue W BHEHIHSIST MOPGOJIOTHS HaceKoMmblx. KoHeuHOCTH M
pOTOBBIE ammnaparbl HAaceKOMbIX. JKM3HEHHBIM LUK HaceKoMbIX. Hacekomble ¢ HEMOIHBIM
npespauieHieM. Hacexkomble ¢ mnonHbIM npeBpamieHueM. Kykosika. OCHOBHbIE OTpPSAbI
HAaCEKOMBIX C HEMOJHBIM npeBpamieHueM: lIpamokpeuieie, IlomyxkecTkokpeiable, Bmm u
ITyxoenpl.  OTpsgpl  HACEKOMBIX €  MOJHBIM  IpeBpameHueMm:  JKecTKOKpbLIbIE,
Ilepenonyarokpeuible, JIBykpbLUible, Henryekpouible, bioxu.

Jlabopamopnvie u npakmuueckue padomaol

M3yueHne BHEIIHEro CTPOEHUS U KOHEUHOCTEH pakooOpa3HbIX.

W3yueHrie BHYyTPEHHETO CTPOEHUS paKOOOPa3HOTO.

N3ydeHue CTpoeHHs pOTOBOTIO annapaTa 1 KOHEYHOCTEN HACEKOMOTO.

N3ydeHne BHYTPEHHETO CTPOEHMSI HACEKOMOTO.

M3yueHne BHEIIHEro CTPOEHUS U OMOJIOIMH HACEKOMBIX Pa3HbIX OTPSIOB.

OnpeneneHue NpeNCTaBUTENECH PA3JIMYHBIX OTPSNOB M CEMEHCTB HACEKOMBIX C
HCII0JIb30BaHUEM OIpEACTUTENEH.

Tun Xopaosbie. OcOOEHHOCTH OpraHU3alluu XOPIOBBIX KUBOTHBIX. [IpU3HaKu XOpAOBBIX
KUBOTHBIX: IVIOTKA C XKaOepHBIMHU IIETISIMH, XOp/ia, HEpBHAs TPYOKa, S3HI0CTUIIb, IOCTHATAIbHBIHI
xBOCT. [TosocTh Tena XOpAOBbIX JKUBOTHBIX.

[Toxrun I'onoBoxoprossie. CTpOEHUE U KUZHEAEATENILHOCTD JIAHIIETHHUKA.

Jlabopamopnvie u npakmuueckue padbomaul

W3yueHne BHELIHET0O M BHYTPEHHEr0 CTPOEHUS JAHLETHUKAa Ha (QUKCHPOBAHHBIX
npenaparax.

Pa3HooOpa3ue u 3BO/TIO1HSI NO3BOHOYHBIX )KMBOTHBIX

OO0muii 0030p CTPOCHUS U PA3BUTHSI ITO3BOHOYHBIX KHBOTHBIX.

®opmupoBanue ckenera. Koctm m xpsmu. OtTaensl Teila MO3BOHOYHBIX IKUBOTHBIX.
BucuepanbHblii ¥ TYNOBHUIUHBIM OTAEAbl. (OCHOBHBIE TIPYyNIBbl IO3BOHOYHBIX JKMBOTHBIX.
becuemntoctHbie U yenmtocTHOPOTHIE. JKabepHbie 1yru, HOPMUPOBAHKE YETIOCTEN.

Oco0OeHHOCTH CTpPOEHUs CHUCTEM OpPraHoB IO3BOHOYHOIO HUBOTHOro. llojocte Temna.
[TumeBapuTenbHast cucTema. KpoBeHnocHas CUCTEMA. JbixaTenpHas cucTema.
MertanedpuauanbHas BelaenuTeNnbHas cucreMa (nmouku). HepBHas TpyOka. Othensl HepBHOU
CUCTEMBI.

Hapaxkanace Poiob1

OcCoOeHHOCTH CTPOEHMsI M OpraHu3allui pbIO Ha MpuMepe peyHoro okyHs. Yemrys psiO.
Ckenet pbi6. CTpoeHue NMUIEeBAPUTENbHOM, KPOBEHOCHOW M BBIICIUTENBHON cucTeM. JlpIxaHue
y pbi0. XKabpel pei0 u xabepHblii anmapar. HepBHas cuctema pbi0. OpraHbl 4yBCTB pbIO.
bokoBast nuHuda. XpsieBble ppiObl. OCOOEHHOCTH CTPOEHUS M KU3HeNesATeNbHOCTH. KocTHbIe
pbI0bI. Jlydenépble u nonacrenépele phIObI.

Jlabopamopuvie u npakmuueckue padbomal.

W3ydeHne BHEITHETO U BHYTPEHHETO CTPOEHUS PhIObI.

W3ydeHue ckeneTa KOCTHBIX U XPSIIEBBIX PHIO.

N3yuenue pasHooOpasust psio.

Omnpenenenue Bo3pacTa psIo 10 yerrye.

Bbixox 103BOHOYHBIX Ha cymry. AM(pUONH, UM 3eMHOBOAHbIE

[TpenmnochbuIKy BbIXO/AA MO3BOHOUYHBIX Ha cymly. @opMUpOBaHHE PHIYaKHON KOHEYHOCTH.
OcoOeHHOCTH CTpOEHHsI M OpraHu3auuu am¢puoOuil Ha npuMmepe TpaBsiHOW nsArymku. Ckener
amuOuii, oraensl Mo3BOHOUHMKA. [lumeBapurenbHas cucrema y ampuobuit. CrtpoeHue
KPOBEHOCHOM CHCTEMBI W pasjielieHne KpoBu y ampubuii (aprepuanbHblii KOHYC). [[pIXxanue y



am@uoui, posp yemoctHoro anmnapara. KoxxxHoe npixanue. @opMUpoBaHUE TYIOBHUIIHBIX MTOUYEK
u ux ocobenHoctu. HepBhas cuctema. Opranbl uyBCTB. JKHM3HEHHBIH LMK aM(pUOHIA.
['onoBactuk. Heotenus y ampubuii u perynsus meramopdosa. OCHOBHBIE TpyHIibl aMpuOuii.

Jlabopamopuwvie u npaxmuueckue padoomot

M3y4yeHne BHEIIHETO U BHYTPEHHEIO CTPOEHUS JIATYIIKH U TPUTOHA.

N3yuyenue ckenera JISTyLKH.

N3ydyeHrne MHANBUAYAIBHOTO Pa3BUTHS 3€MHOBOHOTO.

AMHUOTBI. Pennuiinm, niau [pecmbikarommuecs

[TpucnocoOneHns MO3BOHOYHBIX JKMBOTHBIX K pa3BUTHIO Ha cylle. 3apoJbllIeBbIe
obonmoukn ¥ ux ¢GyHKuuU. OCOOEHHOCTH CTPOEHHSI M OpraHM3alMU PENTHIMH Ha TpUMepe
npbITKON simepuribl. OCOOCHHOCTH CKeleTa W KOHEUHOCTeW perntwinuil. ['pyaHas KieTka.
HBwxenue y pentwinil. [lumeBaputensHas cucrema. KpoBeHocHas cuctema. Kpyru
KpOBOOOpAIlleHUs: M pa3/ielieHne KpOBM B IKeInyJouke cepaua. JIpIxaHue penTUiIMi.
@®opmMupoBaHUE Ta30BbIX MOYEK U MX ocoOeHHocTu. HepBHas cucrema. OpraHel 4yBCTB.
Pasmuoenue u pazputue pentuinii. OCHOBHbBIE TPYIIIBI PENTHIINH.

Jlabopamopnuie u npakmuueckue pabomaul

W3y4yeHne BHEITHETO U BHYTPEHHETO CTPOEHUS SIIEPHULBL.

N3yuenue ckenera smepusl.

N3ydeHue pasHooOpa3usi MPECMBIKAIOIINUXCS.

IITunn!

OcoOeHHOCTH CTPOEHUS M OpraHu3aluy ITUL Ha IpUMEpe CHU30r0  Troyos.
[Ipucnocobnenust nrun k nonéry. Ilepps. PasButue nepa, cTpykrypa nepbeB. THIIBI TIEPHEB.
OcobenHoctn B cTpoeHnu ckenera. lleBka, mpspkka. @opmupoBanue Kuwit. OCOOCHHOCTH
CTPOCHMS NHUIIEBAPUTEIbHON crcTeMbl. CTpOEHHE KPOBEHOCHOM cucTeMbl. Pa3nenenue kposu B
cepaue. Kpyru kpoBooOpatenust y ntun. OcoOeHHOCTH JbIXaTelnbHOM cucTeMbl. Bo3nyiiHbie
MEIIKU U napadpoHxu. MexaHu3M BoHHOro JpixaHus. CTpoeHne HepBHOU cuctemsl. Pa3Butue
Mo3zxkeuka. Opuentanus ntui. OpraHsl 4yBCTB. BeinenurenvHas cuctema. Pa3zButue nrui.
Crpoenne sitna. dopmupoBanue sineBblx oOosouek. [loBenenume nrTun. TokoBaHHe.
DopMHUpPOBaHUE THE3 .

Jlabopamopnwie u npakmuueckue padomoi

W3ydeHne BHEITHETO U BHYTPEHHETO CTPOEHUS ITHII.

N3y4eHne ckeneTa NTULBI.

M3y4eHne BHEIIHETO CTPOEHHUS U IIEPHEBOT0 IOKPOBA ITHII.

N3yuenue cTpoeHus siina nTuil.

Omnpenenenye NTUI C UCIIOJIb30BAaHUEM ONPEEIIUTENEH.

Muaexonurawmmue

OCOOEeHHOCTH CTPOEHMS U OPraHU3aLUU MIIEKONUTAIOIIUX Ha MPUMEPE JTOMOBOM MBIIIH.
®opmuposanue mepctu. Ctpoenue Boaoca. Tunsl Bosoc. CanbHbIE U TOTOBBIE Kee3bl. CKener
miekonurTaomux. OcoOEHHOCTH CTpPOEHHUsi CcKejeTa KoHeyHocTed. 3yOHas cuctema. CBs3b
3yOHOI1 cucTeMbl ¢ TUIIOM nuTaHus. PazHooOpasue 3yOHbIX cucteMm. [lumieBapurenbHas cuctema
mitekonuTaonmx. OcoOEHHOCTH CTPOSHMS MUILEBAPUTEIBHOW CHUCTEMBI y PACTUTEIbHOSIHBIX
miekonurtaromux. CTpoeHne KpoBEeHOCHOM cuctembl. Kpyru kpoBooOpaiieHus. JlpixarenbHas
cucrema. CtpoeHue NETKHMX, albBeosispHOE JIbixaHue. [luadpparma. TyrnoBUIIHBIE TOYKU U
HeppoHB MieKonuTaoumx. OCOOCHHOCTH HEPBHOH cHCTeMBbl MIieKonuTaromux. Oprassl
qyyBCcTB. Pa3Butue muexkonuraroumx. @opmupoBanue mianeHTbl. OCOOEHHOCTH IUIALEHTapHOTO



nutanua. Cucrema  muekonurtatromux.  IlepBo3Bepu.  Cymuarbie  MIJIEKOMMTAIOIIME.
ITnanenrapusie mutekonuTarouie. CoBpeMeHHasi CHCTEMa MIIEKOITUTAOIIUX.

Jlabopamopnvie u npakmuueckue padomaol

W3ydeHue cTpoeHus uyepena v 3yOHOH CUCTeMbI pa3InYHbIX MICKOIUTAIOIINX.

NzyueHue pazHooOpasusi MICKOMUTAIOIINX.

M3yuyenue CTpOeHHUs CKeleTa MIEKOIIUTAKOIIUX.

IBOJIOLHUSA H IKOJIOTUSI ’KUBOTHBIX

OBoJrous 6€CI03BOHOYHBIX KUBOTHBIX. DBOJIOIHS XOPJOBBIX )KUBOTHBIX.

Cpena oOuTaHus W 3KOJOTMYECKas HUIIA. JKolorudeckue Qaxtopbl. AOHOTHYECKHE,
OMoTHUYECKHE | aHTpororeHHsie ¢akTopbl. OCHOBHBIE 9SKOJOIMYECKHE 3aKOHBL. 3aKOH
ONTUMYyMa. 3aKOH JUMUTHUPYIOIIETO (akTopa. 3aKOH IKOJIOTHYECKON WHANBUYaTbHOCTH BUIOB.
[TpucniocoOnenust OpraHu3MOB.

Bopanast cpena oOutanus. XapakrepucTuka BOAHOM cpenbl. [ImoTHOCTH M TemmepaTrypa
Bozbl. Co€HOCTh BOJOEMOB. PacTBOPUMOCTE KUCIIOpOAA U YIJIEKUCIIOrOo ra3a B Boje. Mopckue
opranusMel. [lmankToH, HEKTOH, OeHTOC. OCOOEHHOCTH CTPOCHUS TUIAHKTOHHBIX OPraHU3MOB.
[TpucniocoOnenust K *U3HU B Toiile BoJAbl. OCOOCHHOCTH CTPOCHUS U OMOJIOTUU OEHTOCHBIX
oprauu3moB. [IpecHoBoaHble opraHu3Mel. I[Ipobrnembsr ocmoperymsauuu. I[Ipucnocobnenus
OpraHuM3MOB K JKM3HM B MOPCKOM M IIPECHOM BOJAe. BTOpPHUYHOBOAHBIE OpPraHU3MBI.
DopMHUpPOBaHKE IIJIABHUKOB U ITUIABATENIBHBIX IIEPETIOHOK.

HazemHo-BO3aymIHas cpena oOuTaHus. XapaKTepUCTHKA Ha3eMHO-BO3IYIIHOW Cpelbl
obutanus. [LIOTHOCTE U BIaXXHOCTH cpenbl. Brixo ®UBOTHBIX Ha cymry. [Ipumeps! ananTtamnuii k
HA3€MHBIM YCJIOBUSAM oOUTaHus. DOPMUPOBAHUE JIETKUX, MAIBIIUTUEBBIX COCY/I0B U KYTHKYJIbI Y
yeHUCTOHOTHX. PopMupoBaHue KoHeuHocTe. OCOOCHHOCTH JIBIXaHHWS M BOJHOTO OajaHca y
HA3eMHBIX OPraHMW3MOB. AJaNTalMK K MOJIETY y NTHIL, HACEKOMBIX M PYKOKpbUIbIX. [IpaBuio
Aunnena. [IpaBuno beprmana.

[TouBenHass cpena obOutanus. XapakTepUCTHKa IOYBEHHOM cpelapl  OOMTaHHUA.
Oco0eHHOCTH CTPOEHHUS U a/IallTalluy [MOYBEHHBIX OPraHU3MOB. AJJalTalluM KOJIbYAThIX YepBeEl,
HACEKOMBIX 1 MTO3BOHOUYHBIX KUBOTHBIX K IIOYBEHHOU cpeie OOUTaHMUS.

OpranusmeHHas cpena oOuTaHus. XapaKTepUCTHKAa OPTaHU3MEHHON cpelbl OOUTaHUS.
[TpucniocoOnenust opranu3MoB K Mapazutu3My. BzaumooTHomeHus napasut—xo3suH. [lapasutst
U Tapa3suTouibl. OKTOHapasuThl W SHJomapa3uThl. [lapasuTuueckue MJIOCKHE, KpYTJble,
KonbuaTele 4epBU. [lapasuTudeckue wieHncToHorne. @OpMHUPOBAHUE TPUCOCOK U KPIOUBEB.
®opmupoBaHue TUIOTHBIX IOKPOBOB. PEyKIIMs CEHCOPHBIX OpPraHOB U APYTHX CUCTEM OPraHOB.

Jlemoncmpayuu XUBBIX >KMBOTHBIX, 4Yyd4el, KOJUIEKLIMH, pa3laTOYHOrO0 Marepuana,
MYJISDKEH B MoJiesniel, Tabnuil, ciaaiioB, BUACOPMIBMOB U cailToB MIHTEepHETa, MOKa3bIBAIOIINX
MPUCTIOCOOJICHHOCTh XMBOTHBIX K YCIOBUSIM Cpelbl OOWTaHWsA, LM U CETH NHTAHUA B
HKOCHCTEMAX, PACIPOCTPaHEHHUE KUBOTHBIX B MPUPOTHBIX 30HAX 3eMIIH, reorpaduyecKkux KapT
(>KUBOTHBIN MUp 3eMIINn).

Jlabopamopmuwvie u npaxmuueckue padoomot

N3yueHne npupoJHOro cooOIIecTBa: COCTaBa U CTPYKTYPHI.

OKCKypcus WIHA BUJIEOIKCKYPCHSI.

Ce30HHbIE SIBJIEHUS B KU3HU )KUBOTHBIX.

7KuBOTHBIE M YeT0BeK

Bo3znelicTBue 4yenoBeka Ha )KMBOTHBIX B NMPUPOJE: NPsIMOE U KOcBeHHOE. IIpomeicioBbIe
KHUBOTHBIE (PBIOOJOBCTBO, OXOTa). BeneHue mnpombicia >XKMBOTHBIX Ha OCHOBE HAy4YHOTO
nonxona. OpoManiHMBaHHE >KUBOTHBIX. JIMKME NpeaKkyd TOMAallHUX >KUBOTHBIX. Cenexuus.



[Toponsr. UckycctBerHsblid oTO0p. KoHTpacTHBIE (DOPMBI KMBOTHBIX TIO OJHOMY M TOMY K€
MPU3HAKY B Mpeaenax ogHoro Buaa. Kinonuposanue xMBOTHBIX. KiieTouHble, XpOMOCOMHBIE U
FEHETUYECKHE TEXHOJIOTUH B CO3/IaHUH HOBBIX MOPOJI CEIbCKOX035HCTBEHHBIX )KUBOTHBIX.

3HaueHue TOMAIllHUX JKUBOTHBIX B JKU3HU 4esloBeKa. JKMBOTHbBIE CETBCKOXO3SIMCTBEHHBIX
yroauii. IITunieBoactBo. XKuBorHoBoacTBo. Pacnpocrpanénnbie HH(EKIIMOHHBIE 3a00JIeBaHUS Y
JIOMAIITHUX JKUBOTHBIX. DMH300THH. [IpUHIUIBI TPOMUIAKTUKN U JICYCHHUS PaCcIpOCTPAHEHHBIX
WH(DEKIIMOHHBIX 3a00JIEBAaHUN JOMAITHUX KUBOTHBIX. JKUBOTHBIC-BPEAUTEIN, METOIBI OOPHOBI C
YKUBOTHBIMU-BPETUTEIISIMU.

['opon kak cpena oburtanus, cozgaHHas 4enoBeKOM. CHHAHTPONHBIE BHJIbI KHUBOTHBIX.
Apnantanusi JKMBOTHBIX B YCIIOBUSIX Topoja. BoccTraHOBiIeHHE UYMCIEHHOCTH PEIKUX BHJIOB
JKUBOTHBIX: 0C000 oxpansiemble npupogubie Tepputopun (OOIIT). buochepHsie pesepBarhl.
Kpacnas xnura xuBoTHbIX Poccun. Mepbl coxpaHeHus: 1 BOCCTaHOBIICHUS KHUBOTHOTO MHpA.

Jlemoncmpayuu dydesn, KOJUISKIMM, TaOJUI, CIaia0B, BHACO(GUIBMOB M CalTOB
WuTepHeTa, MOKa3hIBAIONIUX OXPAHICMBIX U IMPOMBICIIOBBIX JKHBOTHBIX, CITIOCOOBI PHIOOJIOBCTBA,
OXOTHlI, aKKJIMMAaTH3alu1 W pa3BeleHUs  JOMAIIHUX  JKUBOTHBIX, JKUBOTHBIX
CEJIbCKOXO3SUCTBEHHBIX YTOAMMA, CIIOCOOBI OXpaHbl PEIKUX JKUBOTHBIX, IPUBIICYCHHS U OXPAHbI
YKUBOTHBIX TOPO/JIA.

Jlabopamopnvie u npakmuueckue padbomaul

N3yuenne HaceKOMBIX-BPEIUTEINEH CEIbCKOX03SUCTBEHHBIX KYIbTYD.

Habmroienus 3a nTuiiaMu B ropoJICKOM cpefie.

9 KJIACC

Beenenue

Cucrema OHOJIOTMYECKMX HAyK, HU3YYalOLIMX YEJOBEKAa: LMTOJOIHS, THUCTOJIOTHS,
IMOPHOINIOTHsI, TEHETHKA, aHTPOIIOJIOTHUS, AHATOMUS YeIOBeKa, (PM3UOJIOTHs YelloBeKa U Jpyrue
MEAMIMHCKHUE HAyKH.

[Ipodeccun, cBsa3aHHbIE ¢ HaykaMu O 4YenoBeKke. IlepcrekTuBBl pa3BUTHUSI 3HAHUH 00
OPraHU3Me YEJIOBEKE U €r0 CBS3AX C OKPYXKAIOIIEH CPeaoil.

JleMoHCcTpanuus Tabaul, ciaaioB, Bu1eopUIbMOB U caiiToB MHTepHeTa, MOKa3bIBAIOLINX
pasHble OMOJIOTMYECKHE JMCLUIUIMHBIL, CBS3aHHBIE C U3yYeHHEM 4YelloBeKa, mpodeccHii,
CBSI3aHHBIX C U3YYE€HHUEM OpraHM3Ma YejoBeKa U MEJUIMHOM.

OO0uuii 0030p KJIETOK U TKAHEl OpraHu3Ma 4ejioBeka

OOMeH BelecTB Kak OCHOBA KM3HM 4eJoBeKa. belku, TUmubl, yriaeBobl, HyKI€HHOBBIE
KHCIIOTBI, HU3KOMOJIEKYJISIDHBIE COEAWHEHMs, BKJIIOYas BUTAMHHBL. XHUMHUYECKOE CTPOEHHE,
OCOOEHHOCTM M (QYHKIUM OEJIKOB, JIMIUIOB, VYIJIEBOJIOB, HYKJIEHHOBBIX KHUCIOT U
HU3KOMOJIEKYJISIDHBIX coelnHeHN. AT® — yHUBepcalbHas JSHEpPreTHYecKas BalOTa KIIETKH.
OOmee mnoHsATHE O Karabonmu3me (HAa MpUMEpe KIETOYHOrO JIbIXaHWs, HauyuHas C
HNOJArOTOBUTENILHOTO 3Tana) M aHabonu3me (Ha TpUMepe pa3iMyHbIX OMOCHHTE30B,
IPOUCXOAAMUX B KieTke). CpaBHEHHE KIETOYHOrO [bIXaHus W OpokeHus. Perymsmus
0eNKOBOro, YIrJIeBOAHOIO, JIUMHUIHOTO oOMeHa. [Ipsimbie n oOpaTHbIE CBSA3H B peryisiuuu. Poib
(depMEeHTOB U TOPMOHOB B Ipoleccax oOMeHa BemecTB. HapyiieHuss OMOXMMHUYECKUX
IPOIIECCOB B KJIETKE: aBUTAMUHO3BI, IePEKTHI B paboTe onpenenEHHbIX (EpPMEHTOB U JPYTOe.

[Mutonorus. MuorooOpasue kieTok u ux audpdepeHnuanys. IMOprUOHAILHBIE CTBOJIOBBIE
KJIETKU, NHYIHPOBAHHbIE TUTFOPUITOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKH B3POCIIOrO
4eJI0BEKA.



Knerounsle KOHTaKkThl. MOJEKYISpHBIE OCHOBBI OTBETa KJIETOK Ha curHaiel. llonarme
KJIETOYHOM rubenu. JIMMHUT KIETOYHBIX JEJeHuH, oOIlee NpeACTaBICHHE O CTAPCHHHM Ha
KJIETOYHOM U  MOJIEKYJsipHO-Ononmoruueckom ypoBHe. OOmiee TMOHATHE O PaKOBOU
TpaHchopMaluU KIETOK.

Jlabopamopuwvie u npaxmuueckue padoomot

[TpocMOTp 37IEKTPOHHO-MUKPOCKOMHUYECKHX (hoTorpaduii mpenapaToB CTPOCHUS KIETKU U
MEKKJIETOYHBIX KOHTAKTOB.

Tunel TKaHed  oOpraHu3Ma  4YeJOBEKa: JNWTEIHalIbHAs, HEpPBHAsA,  MbILICYHAd,
COCIMHUTENIbHAS TKaHU. XapakTepucTHKa W Kiaccudukauuu snutenueB. HepBHas TkaHb:
Heliponsl u Helpornus. Ctpoenue u (usnonoruss Heipona. IloTeHnuan Mokost U MOTEHIHAT
neiictBust. [IpoBenenue HepBHOTO MMITyNbca. Kimaccudukamust 1 MexaHu3Mbl pabOThI CHHAIICOB.
Heiipomenuaropsl 1 ux penentopsl. MpllleyHas TKaHb: CKEJIETHas, CepledHas W IIaJKas.
CrpoeHHE COKPATHUTEIBHOIO ammapara IONEepPEYHO-TIOJO0CAThIX MbIIL.  MonekyispHbie
MEXaHU3MBbI COKpamieHust W paccinadienus. OTIHUUS TIIAJKOW MYCKYIATypbl OT IOIEPEYHO-
nosiocaroil. ®uznonoruss BO30OYAMMOCTH U COKPATHUMOCTH IJIAJKOM MBIIIEYHOM TKaHU.
CoenuHuTenbHAs TKaHb: CBOMCTBA, PA3JIUYHbIE THUIIBI KJIETOK, XapAKTEPUCTUKA MEKKIETOYHOTO
BemlecTBa. Kiaccudukamnus COeAMHUTENBHBIX TKaHEW: COOCTBEHHO COEIUHHUTEIbHbIE TKaHM,
TKaHU BHYTPEHHEH Cpelibl, XpslleBasi TKaHb, KOCTHAs U JIpyTrHe.

Jlabopamopnvie u npakmuueckue padbomaul

MukpocKonupoBaHHEe MIPENapaToB OCHOBHBIX TUIIOB TKaHEH.

HepBHas cucrema

Knaccugukarus mepBHoi cucremsbl. LleHTpanbHas u nepudepudeckas HEpBHAS CUCTEMA.
Crpoenue HepBa, 000104KH, Kiaccupukanus HepBoB. CTpOE€HHE CHUHHOIO U FOJIOBHOI'O MO3Ta.
@yHKIMM OTAEIOB CIIMHHOIO Mo3ra. [IpoBoasiue myTu CnuHHOro Mo3ra. AHaTOMus FOJI0BHOIO
MO3ra: IpOJOJIrOBaTbIi MO3I, CTBOJ MO3ra, CPEIHUN, NPOMEKYTOUHBIN, INEPEIHHUN MO3T.
CtpoeHure Mo3:KeuKa U KOpbl OOJIBIIUX MMOTYIIAPHIA.

@OYHKIHMH OTJEJIOB FOJOBHOI'O MO3Tra U UX 4acTed. YepenmHOMO3roBble 1 CHMHHOMO3IOBBIE
HepBbl. (ComaTuueckas M BereraTuBHas HepBHas cuctema. LleHTpsl comaTuueckod U
BEreTaTMBHOM CHUCTEM B LIEHTpPANbHOM HepBHON cucteme. PeduexkropHas nayra. PeduexropHoe
konblo. Heliponnas cerb. Kiaccupukanum pediaexkcoB: MOHO- M MOJMCHHANTHYECKHE,
Oe3yciioBHbIe W ycnoBHBIE W npyrue. Pons uccnegoanuit W.I1. ITaBnoBa. dyHKIIMOHAIBHBIE
cucrembl [LLK. Amnoxuna. HMcrnonp3oBaHue TmpHHLMIA pabOThl HEHPOHHBIX ceTel B
HCKYCCTBEHHOM MHTEIIJIEKTE.

Hapymennst paboTsl HepBHOM cuctembl. Helipoaerenepaium u COBpeMEHHBIE METOABI UX
nedenus. MHcynbT. JlekapcTBa, IpOXOAIIME U HE MPOXOAIIME Yepe3 reMaTosHIehannuecKui
O6aprep. Metoabl HUCCIeAOBaHMS MO3TOBOM AKTUBHOCTM W CTPOCHHMS CTPYKTYp HEPBHOM
CHCTEMBI: 3JeKTposHIedanorpadusi, perucTpauus aKTUBHOCTH Ppa3IMYHBIX OTAEJIOB MO3ra,
MarHUTHO-PE30HAHCHas Tomorpadus, KommbloTepHas Tomorpadus. HWHTepdeiic mo3r—
KOMIIBIOTED.

Jlabopamopnvie u npakmuueckue padomaul

W3y4eHne rucToOrMuecKrx MpernapaToB OpraHoB HEPBHON CUCTEMBI.

W3yuenune CTpOeHHs TOJIOBHOIO MO3Ta Ha MaKeTax.

CeHcopHbIE CHCTEMBI

CTpoeHHE CEHCOpPHBIX CHUCTEM: pELENTOpbl, MPOBOAALIAS YacTh, OTAENI KOPBHI,

OCYILIECTBISIOUINI 00paboTKy nHpopmarun. Kinaccudukaius penenTopoB: 3KCTEpOPELETTOPHI,



MHTEPOPELECNTOPBI, IPONPUOPELENTOPE], MEXaHWYECKHE, TEMIIEPATypHbIE, XHMHYECKUE,
6oseBble U Apyrue peuentopsl. COMaTOCEHCOPHAs CHCTEMA.

CrpoeHue T1a3a. 3pUTENbHBIC PEHENTOpPHl (MaJouyku Hu KoJMOouku). Dusmdueckue u
XMMHUYECKHE OCHOBBI BOCHIPUATHUS cBeTa. YEpHO-Oenoe u 1iBeToBoe 3peHue. CTpoeHue ceTyaTkH.
[TpoBenenue u 00pabOTKa 3pUTEIBHOrO CHUrHaja. AKKoMojanus. BUHOKyJsIpHOE 3peHHue.
Hapymienust 3peHuss 1 ux npuuuHbL. 3a0ojeBaHus r1aza (KOHBIOHKTUBUT M JIPYrHe) M HX
npodmiaktuka. CoBpeMEHHbIE METOJbI JICUCHHS HAPYIICHWH 3peHMS: Ja3epHas KOPPEKIIHs,
3aMEHa XpyCTaJIuKa, KIETO4YHAs TePalusl, IPOTE3UPOBAHKE IJ1a3a U APYyTHUE.

CrpoeHne Hapy:KHOrO, CpeJHEro M BHYTpeHHero yxa. KoprueB opran. MexaHusm
BOCTIPHATHA M 00pabOTKM 3BYKOBBIX BOJIH. CBsi3b LIEHTpa clyxa M LeHTpa peud. Hapymenus
CIlyXa W WX NPUYHHBL. 3a00JIeBaHHUS OpPraHOB cCiyXa (OTUT M JApyrue 3a00JeBaHMs) U WX
npodwmiaktuka. CoBpeMEHHbIE METOJbl JICYEHUS HapyLIEHWH cllyxa: CIIyXOBOHM ammapar,
IpOTE3UpPOBaHUE U Apyrue. AHaTOMUs U (PU3MOJIOTUsS BECTHOYIsApHOro anmnaparta. OTOIUTOBBIN
anmnapar.

Opransl BKyca, 000HSHHS, MBIIIEYHOTO U KO)KHOTO YyBCTBA: aHATOMUS U (DU3HUOJIOTHUS, HX
HapyIICHNUS.

Jemoncmpayusa pazoopHbIX MoJeNell I1a3a u yxa.

Jlabopamopnvie u npakmuueckue padomaul

W3ydeHue cTpoeHus opraHa 3peHus (Ha MyJIsbkKe U BIQXKHOM Ipernapare).

N3yueHue cTpoeHus opraHa ciyxa (Ha MyJsike).

W3y4eHne rucToIOrMuecKrX IpernapaTtoB OpraHoB YyBCTB.

JHIOKPHHHAas CHCTeMA

OmnpeneneHre W OCHOBHBIE XapaKTEPUCTUKUA TropMoHOB. Kiaccugpukamus TOpMOHOB I10
XUMHYEeCKOMY cTpoeHuto. Knaccugukaius penenTopoB ropMoHOB. MoJIeKy I pHbIE MEXaHU3MBI
JEHCTBUS TOPMOHOB Ha KJIETKA-MUIICHH.

OHJokpuHHasg (QyHKOUS runoraigamyca. JKene3pl BHYTpEHHEH cekpeuuu (rumnodus,
nuGu3, IMUTOBUAHAS XKelle3a, NapalluTOBUIHbIE XKeJle3bl, HAANOUYEYHUKH), BbIIEISIEMbIE UMU
rOpMOHBI M uX (yHKIMHU. XKene3bl cMelIaHHONW cekpeluu (MOKeTyl0uHas Kene3a, MOJIOBbIe
JKeJe3bl), BbIICNIsAEMble MU TOPMOHBI UM UX (yHKIMH. [MnoTamamo-TunodusapHble KOHTYPHI
peryisiliuM JesiTeIbHOCTH HEKOTOPBIX )KeN€3 BHyTpeHHel cekpeuuu. HapyiieHus, cBs3aHHbIE C
TUIO- U TUNEepQYHKIUSIMU TOPMOHOB. Busbl caxapHoro nuabera u ux ocnokHeHus. Kierounas
Tepanus B JICUEHUH SHAOKPUHHBIX 3a0osieBaHnil. Mukcenema.

[Ipounie opraHbl M TKaHW, BBIACIAIOIIME TOPMOHBL: IOYKH, CEpALE, KEIYAOYHO-
KUILIEYHBIN TPaKT, )KUPOBasi TKaHb U JPYTHE.

Jlabopamopnwie u npakmuueckue padomoi

W3y4eHne rucToNIOrMuecKuX MpenapaToB SHAOKPUHHBIX OPTaHOB.

IloBenenue

Pednexropnas Teopust mnoBeneHus. HacnmenacTBeHHble UM HEHAcHeACTBEHHbIE (DOPMBI
noBeneHus. llpocreiime ycinoBHble peduiekchl. MHcCTpyMeHTanbHOEe H  Japyrue (Gopmbl
oOyuenus. Llens. Motus. Pednekc. [lorpedHocts. Pednexc nenu no [MaBnoBy. JnHamudeckuit
crepeotuni. IMnpuHTUHr. PUKCHUpPOBaHHBIE KOMIUIEKCH! JBM)KE€HUH. CHUTHAJIbHBIE CHUCTEMBI.
Peus. Mprnenue. [amsate u e€ Bunbl. KoraurusHable GyHKIIMN HEPBHOM cucTeMbl. Poiib pa3HbIx
OTJIEJIOB TOJIOBHOTO MO3Ta B PEryJsSIUU JIBUKEHUHN, CHa U OOJPCTBOBAHMS, U IPYTUX CIOMKHBIX
npoueccoB. MexaHu3Mbl BO3HHMKHOBEHHUs sMouui. HeilporymopanbHasl perynisuus IOJIOBOTO
noBefeHus. HapylieHus: moBeJieHHs, UX CBsI3b C PabOTOM HEPBHOM M SHIOKPUHHOWU CUCTEM,
COBPEMEHHBIE METO/IbI JICUECHHUS.



OnopHo-ABUraTe/IbHBIN anmapar

Koctn. AHaromMuss KOCTHU: HAJKOCTHMIIA, BHYTPEHHEE BEIIECTBO KOCTH. (CTEOH.
Knaccudukanus xocteir. Poct kocteit. CoequHEHHUS KOCTEH: MOABWKHBIC, TMOJYIIOBUKHBIC,
HenoJIBKHbIe. CTpoeHHue CycTaBa U CyCTaBHOW CyMKH.

OceBoil ckener: yepern, MO3BOHOYHMK, pEOpa, rpyauHa. KocTu nuneBoro m Mo3roBoro
ot1enoB yepena. Otensl I03BOHOYHUKA, 0OCOOEHHOCTH CTPOEHUS II03BOHKOB B Pa3HbIX OTJIENAX,
MEKI03BOHOYHbIE coeAMHEHNs. CTPOEHNE TPYIHOM KIIETKH.

CkeneTsl MOACOB KOHEYHOCTEH M CBOOOHBIX KOHEYHOCTEH: aHATOMUYECKHE 0COOEHHOCTH
BXOJIALINX B UX COCTAaB KOCTEH.

Hapymienust cTpoeHuss CKEJIETHOHM CHUCTEeMBl. Bo3pacTHble W3MEHEHHs, OCTEOIOpO3.
TpaBmbl. 3a0osieBaHHs OIOPHO-ABUIATEIBHOIO allllapara, CBSI3aHHBIE C IPSIMOXOXKIACHHUEM.
CoBpeMeHHbIE MHBA3UBHbIE U HEMHBA3WBHBIE METOJbl JICUCHHUS: MPOTE3UPOBAHUE CYCTABOB U
ME)KITO3BOHOYHBIX JTUCKOB, UCIIPABJICHUE KPUBU3HBI IO3BOHOYHUKA U JPyTHE.

Jlemoncmpayus ckenera 4elloBeka, yepena, KOHeYHOCTEH, I03BOHKOB, PACIIUIIOB KOCTEH.

Jlabopamopnvie u npakmuueckue padbomaul

W3ydeHue cTpoeHUs CKelleTa YelloBeKa Ha MaKeTax.

Mpiel.  PaGota  MpIIy 1Mo  HepeMENIeHHI0  KOCTHBIX — phlYaroB.  MBIIIIIBI,
IPUKPETUISIONIUECS IBYMsI KOHIAMHU WJIM OJHUM KOHIOM K KOCTSIM. MUMUYECKHE MBIIIIbI KaK
IPUMEP MBIIIII, HE MPUKPETUISIOMIUXCS K KOCTSM.

Mpimma kak  opradH  jokomMonuu. OO00y04kd  MBIIIEL.  CyXOXWJIUS W CBSI3KH.
JIBurarenbHble €AMHULIBI. MBIIIIBI-CHHEPTUCTBl U aHTaroHUCThl. HepBHast perynsauus paboTs
MbIII. Poik ciMHHOTO MO3ra, MO3KE€4YKa M KOPHI OOJBIINX MMOTyIIapHi.

OcHoOBHBIE MBIIIIIBI TeNla YeiaoBeka. Hawmbomee pacmpocTpaHEHHBIE TPaBMbBI MBIIICYHON
CUCTEMBI U METO/BI UX MPOPUIAKTUKH. ATPO(US MBILIIL, IPUIUHBI U JICYCHHE.

Jlabopamopnvle u npakmuueckue padbomaul

OxkazaHue nepBoi MOMOIIY NPY NOBPEKACHUN CKEJIETa U MBIIIILI.

KpoBenocHas u 1tumMmpaTnueckas cucreMbl

OcobeHHOCTH CTpOeHUs U (PYHKIIMOHUPOBAHMS CEpACYHOM MBIIIIBI. AHATOMUS cepJua:
SHJIOKApJ,, MHUOKapA, OSMNHKapi, NEepUKapl, JKEIyA0YKH, IpeJacepAus, KiamaHbl cep.ra.
Mexanunueckast pabota cep/na kak Hacoca. CepAeuHbli UK. ApTepHalbHOE JTaBJICHHE, TTYJIbC.
Aptomarus.  IlpoBomsmiast  cucrema — cepana.  OJeKTpuyeckas — pabora  cepala.
OnexTpokapauorpamma. HepBHast um rymopanbHas peryisiuus paboTsel cepauna. Hapymenus
pabotel cepaua. I'mmeproHuueckas 00j€3Hb, cepledHas HEJOCTaTOYHOCTb, aTEPOCKIIEPO3
KOPOHApHBIX COCYZOB, MH(MapKT MHOKapjaa M Tak pganee. lllyHTupoBaHue, aHTHMOMIACTHKA,
KJIETOYHAasl Tepamusi M Jpyrue COBPEMEHHBIE METOJbl JICUEHHUs CEepJACYHBIX OoJe3HEN.
TpancnnanTaius cepaua.

Jlabopamopuvie u npakmuueckue padbomaol

[TpocMOTp THCTOIOTUYECKUX MPENAPATOB CEPACUHON MBIIIIIIBI.

DnekTpokapauorpadus.

W3mepeHnue apTepruaibHOrO JaBJICHUS U IyJIbCa.

KpoBeHocHas cucrema u tuMpaTHuecKasi CUCTEMA.

Kpyru xpoBooOparmienus: Oonbliol W Maiblii, OCHOBHBIE cocyibl. Kiaccudukanus
COCYZIOB: apTepuHu, apTEepHOJbl, BEHbI, BEHYNbl, KamwuApbl. Pe3ucTuBHbIE, OOMEHHBIE U
émKocTHBIe cocyabl. CTpoeHHe CTeHOK cocynoB. HepBHas u rymopanbHas perynsuus paOoTbl
cocynoB. CucremMHas peryisius apTepUalbHOTO JaBJIEHUS W JPYTUX IapamMeTpoB KpPOBHU



(6apopeduteke, xemopediaekc u Tak gainee). HapymeHuss paboThl COCymI0B. ApTepHaibHbIC |
BEHO3HbIE KPOBOTEUEHUS U N1€PBasi IOMOILb [IPH HUX.

Anatomus JTUM(PATHUECKOW CUCTEMBI: IMM(pATHYECKHE COCYABI U JIUM(PATHUECKUE Y3IIBI.
[TprunHbI 1BUKEHUS KPOBU U JTUMBI 110 COCYAAM.

Jlabopamopuwvie u npaxmuueckue padoomot.

M3yuyenune rucToa0ornuecKux MpenapaToB CTEHOK COCYI0B.

[TepBast moMo1Lb IPY KPOBOTEUEHUSX.

BHyTpeHHsisi cpeia opranusma

KpoBb, TkaHeBas XHUAKOCTb, JduM(a. MexaHU3Mbl MOAJEPKAHHUS BHYTPEHHEH Cpeibl
opranuzMa (romeocras). CBsi3b BOJHO-COJIEBOTO OOMeHa opraHu3Ma ¢ (HOpMUPOBAHHEM U
OTTOKOM TKaHEBOM KUAKOCTH.

XVMMHYECKUI COCTaB IIa3Mbl KpOBU. DOPMEHHBIE JIEMEHTHI: 3PUTPOLMTHI, JCUKOLUTEI,
TpoMOonuThl. JlelikonurapHas ¢opmyna. @OYHKIMM PA3IUYHBIX (OPMEHHBIX 3JIEMEHTOB.
KpoBeTBopeHre n opransl KpoBeTBOpeHUs. MecTa rubdenu pa3nuyHbiX (HOPMEHHBIX 3JIEMEHTOB
kpoBu. ['pymmer kpoBu no cucreme ABO, pe3yc-thaktop u Ipyrue CUCTEMBI ONPEeICHUs TPYII
kpoBu. llepenuBanue miasmbl, 3pPUTPOLUTApHOH U TpoMOouuTapHOH Maccel. bydepnas
GyHKLIUsA IUIa3Mbl KpOBH. TpaHCHOPT ra3oB o KpoBH. Pasznuunble (OpMBI I'eMOIJIO0HMHA.
Perymsauus cponctBa remornoduHa K kuciopoay. CBEpTeIBaHNE KPOBH, (puOprHOIUTHYECKAS U
IIPOTUBOCBEPTHIBAIOIIAsL ~ CUCTeMBl.  HapyiueHus, CBsi3aHHBIE €  KPOBETBOPEHUEM U
(GyHKUHOHUPOBaHUEM (DOPMEHHBIX JIEMEHTOB.

Jlabopamopnuie u npakmuueckue padbomaul

W3yyenue rucToa0rnuecKux MpenapaToB KPOBU U OPraHOB KPOBETBOPEHUS.

HNmmyHHas cucrema

Hctopusi pazButus 3HaHui 00 mmmyHuteTre. 3HaueHue pador WM. M. Meunukosa, II.
Opinuxa W JApyrux Y4€HbIX MO H3y4eHMI0O HMMyHuTera. Kiaccupukanum HMMyHHUTETA.
MexaHu3mbl  BpOXJIEHHOTO UMMYyHHUTETa. [IpHOOPETEHHBI MMMYHUTET: KiacCHU(pUKaLUs
JUMQOLMTOB U y4acTUE Pa3HbIX IPYMI IUMPOLUTOB B MPUOOPETEHHOM UMMYyHHTETE. [loHATHS
aHTUTeNa U aHTUreHa. llpeseHranns antureHa. BakiuHsl U CIBOPOTKH. OpraHbl LIEHTPaJIbHON
UMMYHHON CHUCTEMBI: KPACHBIH KOCTHBIH MO3r U TUMyc. Opransl nepupepuyeckoil UMMYHHOU
CHUCTEMBI: cese3€HKa, JIMMQOY3JIbl, MUHJAINHBI, arneHaukc, [leiiepoBsl Omsiiiku. Pons Tumyca B
cospeBanuu T-nuMmporuToB. Ponbp opraHoB nepudepuyeckoil HWMMYHHOHW CHCTEMBI B
co3peBaHnu B-mumdonuros. OTpuniaTenbHas ¥ NOJI0XKHUTENbHAs CeNeKIUs B co3peBanuu T- u B-
mumdoruroB. Pone Mukpodiopsl yenoBeka B (OpPMHUPOBAHMM HOPMAJIBHOIO HMMYHHUTETa
yesoBeka. [latonornyn MMMYHHON CHUCTEMBI: UMMYHOAE(PUIUTHI, AyTOUMMYHHBIE 3a00JI€BaHUS U
np. Peakuum runepyyBCTBUTENBHOCTH, B TOM uHcie amieprud. OCHOBBI TPaHCIIAHTOJIOTHH.
JleMoHCTpanys NOPTPETOB YUEHBIX, TAOIMIl U CIAiI0B, BUJEOPOIUKOB U KUHOPPArMEHTOB, 00
UMMYHHOU CUCTEME.

JbIxaTeqbHasA cUCTEMA

AHaTOMHMSI bIXaTE€IbHONW CHUCTEMBI: BEpPXHHUE JAbIXaTeJIbHbIE MYyTH, HUKHUE JbIXaTeIbHbIC
nytH, iérkue. Hocoseie monoctu. Hocornotka. Potornorka. ['oprans. Knaccudukarus xpsiuei
roprand. HagropraHHuK U ronocosble CBA3KU. Tpaxes. bponxu. JI€rkue. JIErounsie my3bIpbKu
(ampBeosibl). PuU3MONOTHS Tpoliecca AbIXaHMS, POJb IUIEBPATbHOW KHUAKOCTH, Auadparmsl,
MexpeOepHbIX W Apyrux Mmbimi. CypdakranT. Omactudeckas Tiara JE€rkux. JlprxareiabHble
nBwkeHus. JKusHeHHas &EmkocTh NErkux. Jl€rounele o0bEMBL. HepBHas u rymopanbHas
peryJisiLus JbIXaHusl.



I'mruena npixanusa. TpeHupoBKa IbIxaTenbHbIX MbIIL. [Ipexynpexnenue noBpexaeHus
rojocoBoro ammnapata. MH(eKknnoHHbIe 00J€3HM, Nepenaroluecss 4yepe3 BO3AyX, W IpOYHe
3a00JIeBaHNs OPraHOB JpIXaHUs. BiusHue TabakoKypeHMsI Ha OpraHbl JIbIXaTEIbHON CHUCTEMBI.
AcTtMa, 0OCTPYKTHBHBIE 3a00JI€BaHUS AIXaTEIbHOW CUCTEMBI.

emoncmpayus MOIEIN ropTaHu, MOZEIH, IPOSICHSIOIIEH MEXaHU3M BI0Xa U BBIIOXA.

Jlabopamopnuie u npakmuueckue padbomaul

N3mepenune o6xBaTa rpyIHOM KJIETKH B COCTOSIHUM BI0Xa U BBIAOXA.

OnpeneneHue 4aCTOTHI JbIXaHUS.

BiusiHue pa3nuuHbIX (aKTOPOB HA YACTOTY JbIXAHMSL.

Crnmporpadust.

M3ydeHne rucToIorMuecKrX NpenapaToB OPraHoOB JAbIXAHHUS.

IIumeBapureabHasi cucTeMa

AHaTroMMsI TNHINEBAPUTEIBLHOM CHUCTEMBL: pPOTOBAas IOJOCTh, IMIIEBOJ, JKEIYIOK,
MOJKEIIYI0UHAsl JKeJIe3a, NI€YEeHb, OT/AEbl TOHKOM KUILIKH, OTHEIbl ToJIcTOM Kuku. CTtpoeHue
3y0a, 3yOHas cucrema uyesoBeka. PU3MOJIOTUs MULIEBAPUTEIBHOW CUCTEMBI: pPACILIEIUIEHHE
0€nKoB, JIMIUAOB, YIJIEBOAOB, HYKJIEMHOBBIX KHUCJIOT TOJ JeilcTBUEM (DEepPMEHTOB,
CEKPETUPYEMBIX Pa3HBIMU OTZEJIaMH MUILEBAPUTEIBHON CUCTEMbI. XUMUYECKUN COCTAB CIIIOHBI,
JKEIIYZI0OYHOI'0 COKa, IOJDKENYIOYHOTO COKa, JKEI4M, COKa TOHKOWM Kuiuku. IlomoctHoe u
IPUCTEHOYHOE NUIIEBAPEHUE B TOHKOM KuIleYHHKE. DYHKUMU TMOIKETYIOYHOU 3KEIe3bl U
neueHu. OYHKIUU TOJICTON KUIIKH. Pob KUIIe4HOM MUKPODIIOPHI AT UesoBeKa.

HepBHast u rymopanbHasi peryisnus poLeccoB MUIIEBAPEHUs, YIIEBOJHOT O, JIUIIHHOTO,
0e1KoBOro oOMeHa.

['uruena mnwuranus. HewHpeKIMOHHBIE ¥ ayTOMMMYHHBIE 3a00JIEBaHUS CHCTEMBI
nuineBapenus. [IpenynpexaeHne MHQEKUMH M OPOYMX JKEJTYJTOYHO-KHMIIEUHBIX 3a00JieBaHUM
(racTput, s3BeHHas OOJE3Hb, ANNEHIULMT, LUPPO3, HAHKPEATUT W JApPYyrue), IHUILEBbIX
oTpaBieHH. XenuKkoOakTep Kak ()aKTOp pa3BUTHUSI TacTpUTa U sI3Bbl. BiusHue KypeHUs U
AJIKOTO0JIs1 Ha MUILeBapeHue. PaccTpoiicTBa MUILEBOTO MOBEACHUS.

Jemoncmpayusa Topca yenoBeKa, TabIuII.

Jlabopamopuvie u npakmuueckue padbomaul

HccnenoBanue neiicTBus GEpMEHTOB CIIFOHBI Ha Kpaxmall.

W3y4eHne rucToIorMueckrx NpenapaToB OpraHoB MUIIEBAPUTEIILHON CUCTEMBI.

BeigenurenbHas cucremMa

CrpoeHre BBIIEIUTENIBHONM CHCTEMBI: IOYKH, MOYETOYHMKH, MOYEBOM IIy3BIpb,
MoOueucIycKaTenbHbl KaHan. @OyHKuMOHMpoOBaHME TMOYkH. HeppoH Kak CTPyKTypHO-
(GyHKIIMOHaIbHAs eIuHuNAa Mo4ykd. du3nojgoruyeckue mnpouecchl (GopMHUpOBaHUS BTOPUYHOMN
MouM: QuibTpanus, peabcopOuus, cekpenus. Posib MOYKM B peryssiuu apTepHaIbHOro
nasieHusi. HepBHass M rymopanbHas perynisduus pabdoThl OPraHOB BbIIEIMTEIbHOM CHUCTEMBI.
3a0osieBaHNs OPraHOB MOYEBBIJECIUTEIBHONW CUCTEMBI (IIUCTUT, MUEIOHEPPUT, MOUYEKAMEHHAas
OoJyie3Hb U Apyrue), ux npenynpexaeHue. VMckyccrBennas mouka. [uanm3. TpancrmanTarus
MIOYKH.

Jemoncmpayusa tabnuu, moaenu «CTpoeHHe MOYKH MIIEKOIHMTAIOLIET0», MYJIsKa MMOYeK
YyeJloBeKa, BIaXKHOTO Mpernapara.

Jlabopamopmuwvie u npaxmuueckue padoomot.

W3y4yeHne TUCTOJOTMYECKUX MPENaparoB pa3HbIX YYacTKOB IIOYKH, MOUYETOUYHUKA,
MOYEBOTO ITy3bIpSl.

IHonoBasi cucrema



Cragun rameroreHesa. OTiMuMs OOreHe3a M CIEpMAToreHe3a JApyr OT Jpyra.
Omno10TBOpEHHE.

JKeHckas monoBasi cucTema: SSMYHHKH, MAaTOYHBIE TPYOBI, MaTKa, BJarajuiie, BHEITHHE
MI0JIOBBIE OpraHbl. MEHCTpYyalbHbIN IUKIL.

Myxckasi 1OJIOBas CHCTEMA: CEMEHHUKM W IIPOYME BHYTPEHHHE IOJOBBIE OpPraHbl,
BHEIIIHUE TTOJIOBBIE OPTaHbI.

HepBHas u rymopainibHas peryisuus padoTbl OpraHOB MOJIOBOW CUCTEMBI.

[InanupoBanre OEPEMEHHOCTH, METOJbl KOHTpAlECNIHUH, MPEAUMIUIAHTAIIMOHHBIN
CKPUHHUHT, 3KCTPaKOPIOpaJIbHOE OIUIOJOTBOpPeHHE. bepeMeHHOCTh, NakTanus. 3aboJeBaHUS,
MIEPEAAOLIUECS TIOJIOBBIM IIyTEM.

Jlabopamopnvie u npakmuueckue padbomaul

W3yueHue rucToa0ornuecKux MpenapaToB OPraHoB MOJOBOW CUCTEMBI.

Ko:ka u eé npousBoaHbie

OnuaepMuc — MHOTOCJIONHBIA oporoBeBarouuil snutenuid. Ciou snuaepmuca. Criou
nepMmbl. [lonkoxkHas xupoBas kietdyatka. [Ipom3BOAHBIE KOXKHU: HOITH, BOJIOCHL. KoxkHBIE
JKeJe3bl: MOTOBbIE, calbHble U MOJouHble. DyHKIMU KOXkU. Pojib HEPBHOM M T'yMOpallbHOU
PEryIALUU B OCYIIECTBICHUN TEPMOPETYIATOPHON U APYTUX PYHKIIHHI KOXKH.

3aboneBaHus KOXXKM M HMX TpeaynpexiaeHnue. lleperpeBanue: COMHEUYHBIA U TEIIIOBOM
ynapsl. Oxxoru. O6moposkenus. [IpodriakTuka U mepBasi MOMOIIb MPU TETUIOBOM U COJTHEYHOM
ylapax, 0’K0rax 1 0OMOPOKEHHSX.

Jlemoncmpayusa MOIeIN CTPOCHUS KOXKH, TaOIUII, CIaiiIoB.

Jlabopamopnvie u npakmuueckue padbomaul

HccenenoBanue ¢ MOMOLIBIO JIYIIBI ThIJIBHOM U JIAJIOHHOM CTOPOHBI KACTH.

N3yuyeHune rucToaoruuecKkux rnpenapaToB MUIEPMUCA U IEPMBI.

AanTanum OpraHu3Ma 4esi0BeKa

Tepmoperynsanus: poib KOKM M COCYIOB. ' MmoranaMyc Kak LEHTp HEHpPOTryMOpaIbHON
perymsiuuu TerioooMeHa. [loBenenueckue aganTamu.

AJlantalid 4eJoBEKa, €ro OPraHOB M TKaHEW K HU3KMM KOHIIEHTpPALUSIM KUCIOopoAa U
runokcuu. Perymsmust moTpeOneHus Kuciaopoja TKaHsAMH, sputpornods3. Ilepectpoiika
MeTabonIM3Ma KJIETOK B YCIIOBUU TUIIOKCHUU.

AJantanu K HEIOCTaTKy pa3JIMUHBIX MUTATEIbHBIX BEIIECTB. DHEpreTudeckas QyHKIIUs
[JIMKOT€Ha B TI€YEHM M JIMIUJOB B JKUPOBOM TKaHU. llopsok HCMIOIb30BaHMS 3amacoB
MUTATeNbHBIX BEIIeCTB B opranu3Mme. IlepecTpoiika wmeTabonu3ma KIETOK B  YCIOBHAX
TOJIOAAHMUS.

[upkagueie  puTmbl.  BiusiHMe  NPOJOJKUTENIBHOCTH  CBETOBOITO  JHS ~ Ha
HEHPOTryMOPAIbHYIO PETYIIALUIO IIPOLIECCOB JKU3HEACATEIBHOCTH YETI0BEKA.

TpenupoBku. Ponb (¢u3nueckoil aKTHUBHOCTH B COXPAaHEHUU 37I0POBBS YEJIOBEKA.
[Ipodunaktuka 3aboyeBaHUN CEPAEUHO-COCYIUCTOW U JIbIXaTeIbHOM CHCTEM U OIOpPHO-
JIBUTaTEIBHOTO anmapara.

AnanTanuu K HeBecoMOCTH. [lepecTpoiiku MeTabonn3mMa B yCIOBUSX HU3KOM TpaBUTAINH,
npo(UIaKTUKA HETATUBHBIX MTOCIEACTBHIA.

Jlemoncmpayusa nocobuii 1 00yJarOIIMX BHICOPOTUKOB.

I'eneTnka yesioBeKa

Onpenenenue TeHa u anjens, reHotuna u ¢enorumna. [loHATHE TOMO- M TETEPO3UTOTHI.
3akonel Mengens. B3aumopeiictBue anneneil. MOHOT€HHbIE M TOJMIE€HHbIE TPU3HAKU.
XpoMOCOMHasl TeopHsl HacileACTBeHHOCTH Moprana. KpoccuHrosep u  CrEIUIEHHOE



HacienoBaHue. MexaHnu3Mbl onpeneneHus nona. [lomoBeie XpoMOCOMBI M ayTOCOMBI YEIOBEKA.
HacnenoBanue, cLienIeHHOE C I10JIOM.

M3MeHUMBOCTb: HAclEeACTBEHHAas M HEHacielncTBeHHas. lIpumeprl HeHacieICTBEHHBIX
u3MeHeHut  (momudukauui). Kmaccudukanuss — HacneACTBEHHOM — M3MEHYMBOCTH — Ha
MYTallMOHHYI0O U PEKOMOWHAIMOHHYIO. ['€HHBIE, XpOMOCOMHBIE U TE€HOMHbIE 3a00JIeBaHUA.
[TprMephl FeHHBIX, XPOMOCOMHBIX M T€HOMHBIX 3a00JIEBaHUN YEIIOBEKA.

[Momynsimuonnass reneruka. [lonstue reHodonma. Pacmpenenenue dwacTtoT amienei B
nonyJsnuy. 3akoH Xapau-BaiinOepra.

Pemenne reHeTH4YeCcKuX 3a1ad.

MenunuHckas reHeTuka. [locTpoeHue pOAOCHOBHBIX IMPU AHAIU3E ONPEACIIEHHBIX
NPU3HAKOB. POJb reHeTHUECKUX aHAJIM30B MPH IJIAHUPOBAHUH U KOHTPOJIE OEPEMEHHOCTH.

CexkBeHUpOBaHNWE T€HOMAa KaK HHCTPYMEHT, IMO3BOJIAIOIIMN MPOTHO3UPOBATH (EHOTHUII
YyelloBeKa W JAPYTUX JKUBBIX OpraHu3MOB, a Takke BUPYcoB. buoundopmaruueckue
MHCTPYMEHTBl aHaiu3a F€HOMOB. MeTo/bl HalpaBIEHHOIO W3MEHEHUS I'€HOMOB OPraHU3MOB.
['enernyeckass uHxeHepus. ['€HOMHOe pemakTHpoBaHUE. OTHYECKHE AaCHEeKThl BHECEHUS
M3MEHEHUH B TEHOMBI Pa3JIM4YHbIX OPraHU3MOB, B TOM YHCJIEC YEJIOBEKA.

Jlemoncmpayus tabnun, miakaToB, KHHOPpparMeHToB, posiukoB U3 MHTepHera.

AHTpONOreHe3

[TpuMaThl: OTAMYNTENbHBIE YEPTHI, COCTAB U SBOJIIOLUS OTPSIAA.

VYHukanbHble Nnpu3Haku roMuHua. [IpsMoxokaeHue: Teopur BO3HUKHOBEHMS, aHATOMO-
Mop(honoruuecKkuii KOMIIEKC Mpu3HakoB. [IpsMoxoxkaeHue B Apyrux rpymnmnax npumaron. Pyka,
MPUCTIOCOOJICHHAsI K M3TOTOBJIECHUIO W TMPUMEHEHHUIO OpyIuid Tpyaa. BrICOKOpa3BUTHIM MO3T:
TEHJCHIIMH B ABOJIOIHH, YHUKAJIbHBIE YEePTHI, MOpQoIoruueckiue ocoOeHHOCTH. CXOICTBO U
pa3iuuvs 4YeloBeKa M 4YeIIOBEKOOOPa3HBIX OOE3bsH: aHATOMHs, AMOPUONOTHS, OUOXUMUS,
noBenenue. I[llumnan3e kak Omkalmmii KUBOW POJCTBEHHHK YEJIOBEKa. OBOJIOLUS
YEeJIOBEKOOOPa3HBIX 00€3bsH.

Jlemoncmpayua Myispken, Tabnuil, claigoB, BUaeoGUIBMOB U cailToB MHTepHeTa,
MOKa3bIBAIOUIMX CTPOEHUE TMPEIKOB COBPEMEHHOIO  4YeJloBeKa, 00e3bsSH-aHTPOIIOMJIOB,
IIPEJICTaBUTENIEH YEIOBEUYECKHX PaC.

Jlabopamopnvie u npakmuueckue padbomaul

N3ydenune apeBHEWIIEd WCTOPUHM M JBOJIIOLMM YEJIOBEKA Ha NpPUMEpE KOJUICKIHA M
PEKOHCTPYKIMH (3KCKYPCHSI B AJIEOHTOJIOTHYECKUN My3eil).

Yes10BeK U OKpy:KamOIas cpeaa

Oxonorudeckue (HakTopbl U UX JAEWCTBHE Ha OPTaHU3M YeJIOBEKa. 3aBUCUMOCTD 3/I0POBbS
YEJIOBEKa OT COCTOSHMS OKpYyKaromen cpeapl. MUKpOKIMMAT >KWIBIX NoMmenieHu. Tpyn
yenoBeka. Gusnonorus Tpyaa. PaboTocnocoOHOCTh U yTOMIIEHHE.

310pOBbE 4YENIOBEKAa KaK CoLuanbHas LEHHOCTb. DakTOpbl, HApYyLIAKOIIUE 310POBBE:
TUIOUHAMUS, KypeHUe, YIOTpeOIeHNe alKorois, HapKOTUKOB, HeCOalaHCHPOBAHHOE MUTAHUE,
cTpecc. YKpersieHue 310poBbs. KynbTypa oTHOIIEHHS K COOCTBEHHOMY 3JI0POBBIO U 370POBbIO
OKPYKaIOIIHX.

AHTponoreHHsle Bo3eiicTBUs Ha cpeny. Hapyienue kpyroBopora BemiecTs B 6nocgepe.
AHTpPOIIOTEHHBIN KPYroBOPOT. DKOJIOTUYECKUE KPU3UCHI U UX MpudHuHbL. KosBomomus obmecTsa
U pupobl. PanronanbHOE MPUPOA0NOIb30BaHNe. 3HaUYEHHE OXPAHbI OKPYKAOIIel MPUPOAHOIN
CpeJIbl JUIsl COXpAaHEHMS YEI0BEYECTBA.

Jemoncmpayusa 1abnun, 1miakaToB, KWHOPParMeHTOB, BUACOPOJIMKOB U3 MHTepHeTa.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS INPOI'PAMMBI 110 BHUOJIOTHUA
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA (YIJYBJEHHBIA
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3yJabTaThl OCBOCHUS MPOTpamMMbl IO OHOJIOTHH OCHOBHOTO OOILIEro
0o0pa30oBaHMUsl JOJDKHBI OTPa)kKaTh TI'OTOBHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMM U pacIIMpPEHHUE OIbITAa JEATEIBHOCTH Ha €€ OCHOBE U B
MpoliecCce pealn3alud OCHOBHBIX HAIlpaBJICHUN BOCIUTATENIBHOW JEATEIbHOCTH, B TOM YHCIIE B
YacCTH:

1) rpazkiaHCcKOro BOCIIUTAHUS:

FOTOBHOCTb K KOHCTPYKTHBHOM COBMECTHOH JI€ATE€IbHOCTH IIPU  BBIIOJHEHHUU

MCCJIE0BAHUI U POEKTOB, CTPEMIIEHHE K B3AMMOIIOHUMAHUIO U B3aMMOIIOMOIIIH;
2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

OTHOLIEHHE K OHMOJOTMM KaK K Ba)KHOH COCTaBISIOLIEH KyJIbTYpbl, TOPJIOCTb 32 BKJAJ

POCCHUIMCKHMX U COBETCKHMX YUEHBIX B pa3BUTHE MUPOBON OMOJOTHYECKON HAYKH;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

FOTOBHOCTh OLICHHMBAaTh MOBEACHUE U MOCTYIKHU C MO3ULIMH HPABCTBEHHBIX HOPM U HOPM
JKOJIOTUYECKOHN KYIbTYpHI;

[NOHMMAHNE 3HAYMMOCTU HPAaBCTBEHHOI'O acleKTa JeATEJbHOCTH YEeIOBEKAa B MEIUIIMHE U
OHOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

MOHMMAaHKE PO OMOJIOTUU B (POPMUPOBAHUU ICTETUUYECKON KYIbTYPhI TUUHOCTH;

5) ¢puznueckoro BocnutaHusi, GOPMHUPOBAHUS KYJIbTYPbI 310POBbSI U IMOLNOHAIBLHOIO
Os1aromostyqusi:

OTBETCTBEHHOE OTHOILEHHE K CBOEMY 370POBBIO M YCTAaHOBKA Ha 3/I0POBBIN 00pa3 >KU3HU
(3m0poBO€ mUTaHHE, COOMIOAEHNE TUTMEHNYECKUX MPaBUI U HOPM, COaIaHCHPOBAHHBIN PeXUM
3aHATHH U OTJBIXA, peryisipHas (pu3nyeckas akTUBHOCTD);

OCO3HAHME MOCIEICTBUI M HENpUsATHE BPEAHBIX NPUBBIUEK (YHOTpeOJIEHHE alKoroJs,
HApKOTHUKOB, KypeHHE) ¥ UHBIX (hopM Bpeaa it PU3NIecKoro U MCUXUYECKOTO 310POBbSI;

coOnrofieHre MpaBwil OE30MACHOCTH, B TOM YMCJI€ HaBbIKM O€30IIaCHOIO IOBEIEHUS B
MIPUPOJHON Cpelie;

c(OpMUPOBAHHOCTh HaBBbIKa pe(ICKCUH, YIpPaBJICHHWE COOCTBEHHBIM SMOIMOHATHHBIM
COCTOSTHUEM;

6) TPy10BOT0 BOCIIUTAHMS:

aKTHBHOE y4yacTHE B PEHIEHMM NMPaKTUYECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHON
OpTraHHU3aIH, HACEIICHHOTO IMYHKTa, Kpasi) OMOJOTHYEeCKON M SKOJOTHYECKON HapaBIeHHOCTH,
UHTEpEC K MPAKTUYECKOMY U3YyUEHUIO0 podeccuil, CBA3aHHBIX ¢ OMOIOTHEH;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpUEHTAllMsl Ha NMpHUMEHEHHE OMOJIOrMYeCKUX 3HAaHWM MpH pelleHruH 3adad B obsactu
OKpYXKaroIlel Cpeibl;

0CO3HAHME HKOJIOTHUECKUX MPOOJIEM U MyTeH UX pelieHHs;

TOTOBHOCTb K YYaCTHUIO B IPAKTUUECKON AESITETbHOCTH IKOJIOTUYECKOM HaIllPaBIEHHOCTH;



8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

OpUEHTAIlMsl Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TNIPEJCTaBICHUNA 00 OCHOBHBIX
OMOJIOTMYECKUX 3aKOHOMEPHOCTAX, B3aUMOCBS3SIX YEJIOBEKAa C MPUPOJHONM U COLMAIbHOU
cpenoi;

MMOHUMaHHWE POJIU OMOJIOTUYECKON HAYKH B (POPMUPOBAHUN HAYYHOTO MUPOBO33PCHHS;

pa3BUTHE HAYYHOH IHOOO3HATENLHOCTH, MHTEpeca K OHOJOTHYECKOW HayKe, HaBBIKOB
HCCJICIOBATEIbCKOM AeITCIIbHOCTH,

9) aganTanuu 00y4aIIEerocsi K M3MEHSIOMUMCH YCJIOBUAM COIMAIBHONW M NMPUPOIHOH
cpenbl:

OLICHKA U3MEHSIOIINXCS YCIIOBUH;

NpPUHATHE pElIeHUs (MHANBUIYaJbHOE, B TPYIIE) B HU3MEHSIONIMXCA YCJIOBHUSIX Ha
OCHOBAHUWU aHaIKM3a OMOJOTUYECKON HH(OpMAIUK;

IJJAaHUPOBAHUE JICWCTBHMM B HOBOW CHUTYyallMM HAa OCHOBAaHWW 3HAHMH OHOJOTHYECKUX
3aKOHOMEPHOCTEHN.

METAINIPEAMETHBIE PE3YJIbTATbBI

MetanpeaMeTHble pe3yiabTaThl OCBOSHHS MPOTrpamMMbl MO OHMOJIOTUH OCHOBHOTO OOILEro
00pa3oBaHUsl, TOJIKHBI OTPAXKaTh:

Ilo3naBaTebHBbIE YHUBeEPcAIbHbIE YUueOHbIEe 1eiCTBUS

Bba3zoBble Jioruyeckue eiicTBUS:

BBISBJISITH U XapaKTEpPHU30BaTh CYIIECTBEHHBIE MPHU3HAKA OHUOJOTMYECKUX OOBEKTOB
(s1ByI€HUI);

YCTaHABIIMBATh CYIICCTBCHHBIH MNPU3HAK KIACCU(PUKANNN OHUOJIOTHUECKUX OOBEKTOB
(SIBNIEHUH, TMPOIIECCOB), OCHOBAHUS JUIsi OOOOILIEHUS W CpPaBHEHUS, KPUTEPUU MPOBOIUMOTO
aHaIN3a;

C Yy4€TOM TMpPEIOKEHHON OHOJOTUYECKOW 3a/ladyd  BBISBIATH 3aKOHOMEPHOCTH |
MPOTUBOPEUHUSI B paccMaTpuBaeMbix (akTax W HAONIOACHHSIX, TpeasiaraTh KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUUH;

BBISBJIATH JeUIUTH UHPOPMAIUH, TaHHBIX, HEOOXOIUMBIX ISl PEIIeHUs TOCTaBICHHON
3a/1a4i;

BBISIBJIATH TIPUUMHHO-CJICICTBEHHBIC CBSI3M TPH W3YyYECHUU OWOJOTHYECKUX SIBICHUM M
MPOLIECCOB, JI€NaTh BbIBOJbI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHUN,
YMO3aKTIOUYEeHUN M0 aHaJIOTHH, POPMYITHPOBATH TUIIOTE3BI O B3AUMOCBSI3AX;

CaMOCTOSITEIbHO ~ BBIOMpAaTh CHOCOO pemieHus Y4eOHOW OWOJOTHYECKON  3a1adyu
(cpaBHHBaATh HECKOJIBKO BAapUAHTOB PEIICHUS, BbIOMpaTh Hambojee MOAXOANUN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICTICHHBIX KPUTEPUEB).

ba3zoBble ucciieoBareJbCKue 1eMCTBUA:

MCITOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIHCKII HHCTPYMEHT TTO3HAHNS,

bopMyIUPOBaTh BOMPOCH], (PUKCUPYIOIINE pPa3phblB MEXKIY peaTbHBIM M JKeJaTeIbHBIM
COCTOSTHUEM CHUTYAIlNH, 00BEKTa, 1 CAMOCTOSATEIHHO YCTaHABIMBATH HCKOMOE H JIAHHOE;

dbopMUPOBATH TUMOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CY)KJIEHUH, apryMEHTUPOBATH CBOIO
MTO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HaOJIO/IEHNEe, HEeCIOXKHBIN
OMOJIOTUYECKHUI HIKCIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH



Oouosormueckoro o0ObekTa (Tporecca) HW3y4YEHUs, TPUUYUHHO-CICJCTBEHHBIX CBs3EH U
3aBUCHUMOCTEH OMOIOTHUECKUX 0OBEKTOB MEXIY COOO0I;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH WH(POPMAIUIO, MOITYYCHHYIO B XOJIE
HAOJIO/IEHUS ¥ SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATH 0000IIEHUS M BBIBOABI IO Pe3yJibTaTaM MPOBEAEHHOTO
HAOJIO/ICHUS, DKCIIEPUMEHTA, BIIAJIETh MHCTPYMEHTAMHU OIEHKU JOCTOBEPHOCTU TOTYyYEHHBIX
BBIBOZOB 1 0000IIEHNI;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE OWOJIOIMYECKHUX MPOIECCOB M MX
MOCIIEACTBYSI B aHAIOTUYHBIX WIJIM CXOJIHBIX CUTYallUAX, a TAK)KE BBIABUTATh MPENOI0KEHUs 00
WX PA3BUTUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Pabora ¢ unopmanmeii:

IPUMEHSTh pa3jMyYHble METOJbl, MHCTPYMEHThl W 3allpoChl INpU TOUCKE U OTOOpe
Ounonoruueckor MHGOOPMALMK WM JAHHBIX U3 UCTOYHHMKOB C YYETOM IMPEAJIOKEHHON y4eOHO
OMOJIOrMYECKOM 3a/1auH;

BEIOMpaTh, AHAIM3UPOBATh, CHCTEMATHU3UPOBATh M HWHTECPIPETUPOBATH OHMOJIOTHYSCKYIO
MH(OPMAILIMIO Pa3INYHbIX BUIOB U (HOPM MpEICTaBICHHUS;

HAXOJHUTh CXOAHbIE aPTyMEHTHI (IOITBEPKIAIOLINE MM OMPOBEPraroliue OJHY U Ty Ke
UJICI0, BEPCHUIO) B PA3IMYHBIX HHPOPMAIIMOHHBIX UICTOYHHKAX

CaMOCTOSITCIILHO BBIOMpAaTh ONTUMATBHYIO (opMy TMpeacTaBieHUuss WHOOpPMANUUA U
WUTIOCTPUPOBATH pellaeMble 3a7aud HECIIOKHBIMU CXeMaMHU, JuarpaMMaMu, MHOU rpadukoi u
UX KOMOUHAIUSIMU;

OIICHUBATh HAAEKHOCTh OMOJOTHYECKOW WH(POPMAIUHU M0 KPUTEPHSM, MPEIIOKCHHBIM
YUUTEIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

3alIOMUHATh U CUCTEMATU3UPOBATh OMOJIOTHUECKYI0 HH(POPMAIIUIO.

KoMMmyHuKkaTHBHBIE YHHBepcaJIbHble YUeOHbIe qeliCTBUS

O0menue:

BOCIIPHHUMATh U (DOPMYIIUPOBATh CY)KJCHUS, BEIPAXKaTh SIMOLIMH B ITPOLIECCE BHIMOIHEHUS
IPAaKTUYECKUX U JTa0OPaTOPHBIX padoT;

BbIpaxaTh ce0s (CBOIO TOUKY 3p€HHS) B YCTHBIX U MHCbMEHHBIX TEKCTaX;

pacno3HaBaThb HeBepOaJibHblE cpencTBa OOLICHUS, MOHUMAaTh 3HAUYEHUE COLHUAIbHBIX
3HAKOB, 3HaTh U PACIO3HABATH MPEINOCHUIKA KOHGIUKTHBIX CUTYallMi U CMAr4aTh KOHQIIUKTHI,
BECTH IEPETOBOPHI;

MOHMMATh HaMEpPEHUs JAPYTUX, IPOSBIATh YBaXKHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B
KOPpPEKTHOI Gopme popMyIrpoBaTh CBOU BO3PAKEHMUS,;

B XOJle JIuajora M (MiaM) JUCKYCCHM 3a/laBaTh BOIPOCHI IO CYIIECTBY 00CYXIaeMoi
OMOJIOrYEeCKOM TeMbI M BBICKAa3bIBAaTh U/IE€U, HAILIEJICHHBIE Ha pelIeHne ONOIOTHYECKOH 3a1auu U
nojepkaHue 0JaroxenaTeIbHOCTH OOIEHUS;

COMOCTABJISITh CBOM CYXKJEHUS C CYXKIEHUSMHU JPYTHX YYaCTHUKOB JHUaJlora,
OOHapy>KUBATh Pa3IUYMsl U CXOJICTBO MO3UIINH;

nyOoJIMYHO  TPEACTaBIATh  pe3yAbTaThbl  BBIIOJHEHHOTO  OWOJIOTHYECKOTO  OMbITa
(9KCTIEpUMEHTA, UCCIIEIOBaHMS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpATh (QopMaT BBICTYIUIEHHS € Y4E€TOM 3ajJay MPE3eHTAUuu U
0COOEHHOCTEH ayTMTOPUU U B COOTBETCTBHM C HUM COCTaBJIATh YCTHBIE M MHUCbMEHHbIE TEKCTHI C
MCII0JIb30BAaHUEM WIIIIOCTPATUBHBIX MaTEPUAJIOB.

CoBMecTHas 1eSITeJIbHOCTh:



IOHUMAaTh ¥ UCIMOJIb30BaTh NPEUMYIIECTBA KOMaHAHON M MHIUBUAYAIbHON pabOThI MpHU
pELICHNH KOHKPETHOM OMOJIOrHYecKoi nMpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh TPUMEHEHUS
IpyNIoBBIX (GOpM B3aUMOJICHCTBUS IPU PEUICHUH MIOCTABICHHON Y4eOHOH 3a/1a4H;

IIPUHUMATH LI€JIb COBMECTHOW JEATEIbHOCTH, KOJUIEKTUBHO CTPOMUTH JEHCTBUA IO €€
JOCTMDKEHUIO: paclpeliesiaTh pOJM, JOroBapuBaThCs, OOCYKIaTh IPOLIECC U  pe3ysbTar
COBMECTHOH paboTHI;

yMeTh 00001IaTh MHEHHS HECKOJBKHX 4YeNIOBEK, HPOSBIATH TOTOBHOCTH PYKOBOJHTb,
BBITOJIHATH IOPYYCHHUS], TOAUUHATHCS;

IUIAHUPOBaTh OPraHU3alMI0 COBMECTHOM pPabOThI, ONPEAEISATh CBOIO POJib (C y4ETOM
NPEANOYTEHUH U BO3MOXKHOCTEH BCEX YYACTHUKOB B3aUMOJICUCTBUS), PACTIPENCISATH 3aJayu
MEXy YJICHaMH KOMaHJbl, y4acTBOBaTh B TPYINIOBHIX (popmax paboTsl (0OCyxaeHus, oOMeH
MHEHHSMHU, MO3IOBbIE LITYPMBbI U UHBIE);

BBINOJIHATh CBOKO 4YacTb Pa0OThl, JOCTHraThb KaueCTBEHHOI'O pe3ylbTaTa IO CBOEMY
HAIpPaBJICHUIO U KOOPAUHUPOBATh CBOM JEUCTBUS C IPYTUMU YJI€HAMH KOMAaH/Ibl;

OLICHUBATh KA4eCTBO CBOETO BKJIAJa B OOLIMI MPOIYKT MO KPUTEPHSIM, CAMOCTOSATEIBHO
c(OpMYIMPOBAHHBIM YYAaCTHHKAMU B3aUMOJEHCTBUS, CPABHUBATh pPE3YJIbTaThl C HCXOJHOU
3ajjaueil M BKJIAJ KaXKJIOro wieHa KOMaHIbl B JOCTHXKEHHE pe3yibTaToB, pa3feisaTh chepy
OTBETCTBEHHOCTH U MPOSBIISATH TOTOBHOCTh K IPEJOCTABIECHUIO OTUETA MEPEJ] MPYIIION;

OBJAQJETh  CUCTEMOM  YHUBEpPCAJIbHBIX KOMMYHHUKATHBHBIX  JIEHCTBUHM, KOTOpPas
o0ecrnieunBaeT CPOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M HSMOLIMOHAIBHOTO HHTEIUIEKTa
oOyJaromuxcs.

PeryasiTUBHBIE YHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranu3anus:

BBISIBJIATh NMPOOJIEMBI JJISi PEIEHUs] B JKM3HEHHBIX M YYEOHBIX CHUTYalUsX, HCIIOJIb3YS
OMOJIOTMYECKHE 3HAHHUS;

OPUEHTHPOBATHCSI B PA3IMYHBIX MMOAXOAAaX TPUHATHA peleHuHd (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUS B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTaBIISAITh QJITOPUTM pelleHHs 3aJadd (WM ero 4acTb), BbIOMpPATh
crnocod pemeHus yd4eOHOW OMOJIOrMuecKkoil 3agaud Cc ydyéTOM HMMEIOUIUXCS PEecypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATh MpeIaraéMble BapUaHThl PEIICHUH;

COCTaBJIATh IUIaH JeHcTBUH (IJIaH peanu3allid HAaMEUEHHOI'o aJrOpUTMa pelIeHHs),
KOPPEKTHPOBATh TMPEAJOKEHHBIM alroOpuT™M C Y4Y€TOM TMOJYYEHHUS HOBBIX OHOJIOIMYECKHX
3HaHUM 00 N3y4aeMOM OHOJIOTUYECKOM OOBEKTE;

Jies1aTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 3a pEIICHNUE.

CaMOKOHTPOJ/I1b, SMOLUOHATBHBIH HHTEJIEKT:

BJIAJIETh CIOCOOAMHU CAaMOKOHTPOJISL, CAMOMOTHBAIIMU U pedIIeKCuy;

JIaBaTh OIIEHKY CUTYaIlMH M MpeJyIarath TuiaH e€ N3MEHEeHHUS;

YYUTHIBaTh KOHTEKCT W TPENBUICTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH TpHU
peumieHMH Yy4eOHOW OMOJOTMYeCKOM 3ahayd, aJanTHpOBaTh peEIIeHHe K MEHSIOUMMCS
00CTOSTEILCTBAM;

OOBSICHATH TIPUYHHBI JTOCTHKECHUS (HETOCTH)KEHUS) PE3yJIbTaTOB JEATEIIEHOCTH, JaBaTh
OIIEHKY NTPHOOPETEHHOMY OMBITY, YMETh HAXOIUTh MMO3UTHBHOE B MTPOU3OIIEAICH CUTYaIIHH;

BHOCUTH KOPPEKTUBHI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, M3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATa SN M YCIOBHSIM.



pa3ianyaTh, Ha3bIBaTh U YIPABISTh COOCTBEHHBIMU SMOLUSMU U SMOLUSMU APYTHUX;

BBIABJIATH U aHAJIU3UPOBATH IMTPUYIUHBL 3MOL[PII>'I;

CTaBHUTH ce0s1 Ha MECTO Apyroro 4€JI0BCKa, IOHNUMATb MOTHBBI U HAMCPCHUA APYTOro,

PEryJIrupoBaTh COCOO BHIPAKEHUS YMOLIMA.

IIpunsTue ceds u Apyrux:

OCO3HAHHO OTHOCHUTKCS K JIPYTOMY YE€JIOBEKY, €r0 MHEHUIO;

pU3HABaTh CBOE MPABO Ha OMIMOKY U TAKOE JKe MPaBO JAPYroro;

OTKPBITOCTh ce0€ U APYTrUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMOW YHHBEPCAJIbHBIX YYEOHBIX pETYISTUBHBIX JIEHCTBUM, KOTOpas
obecrieunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH (BHYTPEHHSISI TO3HMLIUS
JUYHOCTH) U JKU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBieHHS COOOW, CaMOAMCLMILIUHBL,
YCTOHYHMBOTO MTOBEACHHUS).

INPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MpOrpaMMbl 1Mo Ouonoruu (yriyOnEHHBIA YpOBEHB) K
KOHIly 00yueHus B 7 KJjacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HAyKy, €€ pa3lesbl U CBSI3U C APYTUMHU
HayKaMH, OIIepUPOBATh 3HAHUSIMA aHATOMHHU, TUCTOJIOTUU U (PUHUOJIOTUU PACTECHUI;

MPUBOJIUTH IPUMEPHI BKIIaa poccuiickux (B ToM uucie B.B. Jlokyudaes, K.A. Tumupsses,
C.I'. HaBamun) u 3apy6exxHbIx yu€HbIX (B ToM umucie P. I'yk, M. Manbnuru) B pa3BuTHe HayK o
pacTeHUsIX;

OPUMEHATh OMOJOrMYECKHEe TEPMUHBI M TOHATHS (B TOM 4HMcie: OOTaHHKA, SKOJIOTHUS
pacTeHui, 6aKTepuoIOrHs, MPOTUCTOJIOTHS, CUCTEMATHKA, CYIeprpyIa, 1IapcTBO, OT/AEN, Kjlacc,
CceMeicTBO, pOJ, BHUJA, >KU3HEHHas (opma pacTeHMil, cpeaa OOWTaHUS, pPACTUTEIbHOE
COO0O0I1IeCTBO, BBICIIME PACTEHUSI, UM 3MOPUO(DUTHI, CIOPOBBIE PACTEHHUS, CEMEHHbIE PAaCTEHUS,
BOJOPOCIIM, MXH, IUIayHBI, XBOIIM, IANOPOTHHUKH, TOJOCEMEHHBIE, IOKPBITOCEMEHHBIE,
OaxkTepuu, TpuOBbl, TMIIAHHUKN) B COOTBETCTBUH C ITOCTABICHHOM 3a1auei;

pas3inyaTe MOAXOABI K IOCTPOCHUID COBPEMEHHOM MHOIOLAPCTBEHHOM CHCTEMBI
OpraHMYECKOr0 MHpa, CpaBHHUBATh €€ C TMPEALIECTBYIOIIMMU CHUCTEMaMH M  BBISABISATH
IIPEUMYILECTBA;

pa3ianyaTh IOAXOAbl K TIIOCTPOEHHI0 COBPEMEHHOH CHCTEMBI BBICIIMX pPAacTEHHUH
(aM6puoduT);

ONMCHIBATh CTPOEHUE U KUZHENESATEIbHOCTh PACTUTENBHOIO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX, WM IIBETKOBBIX): IOIJIOUIEHHE BOJbI M MHUHEPAIBHOE IHUTAHUE,
¢doTocuHTE3, ABIXaHHE, TPAHCHOPT BEILECTB, POCT, Pa3MHOXKEHUE, Pa3BUTHE, CBA3b CTPOCHUS
BEreTaTUBHBIX U T€HEPATUBHBIX OPTaHOB PACTECHUH ¢ UX QYHKIUIMU;

pa3ianyaTh BEreTaTUBHBIE OpraHbl pPACTeHHI Ha IMOMEpPEeYHBIX M MPOJOJbHBIX Cpe3ax,
OIPEAEIATh TUIl CTPOCHHUS BETETATUBHBIX OPTaHOB;

pa3nnyaTth W ONHUCBHIBATH KMBBIE M TIepOapHbIe SK3EMIULIPhl PacTeHUil MO 3aJaHHOMY
IUIaHYy, YacTH pacTeHMM 10 H300pakeHUsIM, CXeMaM, MOJENAM, MyJsKaMm, pelbepHbIM
Ta0IMIAM;



XapaKTepu30BaTh NMPU3HAKU PACTCHUH, YPOBHU OpPraHU3allMM PacTUTEILHOTO OPraHU3Ma,
YacTH pAcTeHUH: KJIETKW, TKaHU, OpraHbl, CUCTEMbl OPraHOB, OpPraHU3M, OOBSICHATH, B U&M
3aKJII0YAI0TCS 0COOCHHOCTH OPraHU3MEHHOTO YPOBHS KHU3HH;

XapaKTepu30BaTb OCHOBHBIE I'PYIIBI OAHOKJIETOUHBIX OPIaHU3MOB U BBIABIATH MEXIY
HUMH 3BOJIIOLIMOHHOE POJICTBO;

BBINOJIHATh IPAaKTHUUECKHUE PabOThl 1O cCOOPY M aHaJIM3y MaTrepuaa OJHOKIJIETOUHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB U3 TUIIMYHBIX OMOTOIIOB;

BBISBIIATh 3aKOHOMEPHOCTH U MOP(O(PHU3MOIOrMYECKHE aJalTallud pPACTeHUH K
pasIMYHBIM YCIIOBMSIM OOWTaHMs, HAXOAUTh KOPPEISLMU MEXIY CTPOCHHUEM OpraHa u
BBITIOJTHSEMOM UM (DYHKITUEH;

CpaBHUBATh PAaCTUTEIIbHBIC TKAHU U OPTaHbl PACTCHUN MEXKIY COOOH;

BBINOJIHATh IPAKTUYECKHE M JIabopaTopHble paboThl 1o Mopdonorun u Gpu3nonoruu
pacTeHuii, B TOM uucie paboThl C MHKPOCKOIIOM C IOCTOSHHBIMU ((UKCHUPOBAHHBIMHU) HU
BPEMEHHBIMH MUKPOIIpPENapaTaMy, UCCIeI0BaTeIbCKIUE PA0OTHI C UCIIONIB30BaHUEM PUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1TaOOpaTOPHH;

IOHUMAaTh MEXaHU3Mbl CAMOBOCIIPOM3BECHUS KJIETOK, ONEPUPOBATh IPEACTABICHUAMHI O
MHTO3€ U MeH03€, O POJIM KJIETOYHOTO JIpa, CTPOSHUH U QYHKLIUU XPOMOCOM;

XapaKTepU30BaTh IPOLIECCHl KU3HEACSITEIbHOCTH PACTEHUI: IMOIJIOLEHUE BOABI HU
MHUHEpaJIbHOE TMUTaHHEe, (OTOCHHTE3, JbIXaHHE, POCT, PAa3BUTHE, CIIOCOOBI €CTECTBEHHOTO M
UCKYCCTBEHHOI'O BETETaTUBHOIO Pa3MHOXXEHHs, CEMEHHOE pa3MHOKeHHe (Ha npumepe
HOKPBITOCEMEHHBIX, MJIN 1IBETKOBBIX);

XapaKTepu30BaTh OCHOBHBIE ATallbl OHTOI€HE3a PACTEHHUI, ONEepUpOBATH 3HAHUSAMU O
IPUYMHAX PACIPOCTPAHEHHBIX HHPEKUMOHHBIX OOJE€3HEH pacTeHW, MOHUMAaTh IPUHIIMIIBI
OpopWIAKTUKA M JieueHUs OoJie3HEel, NMOHMMaTh MNPUHLUMIB OOpbOBI C MaToreHaMu |
BPEIUTEISIMHU pacTEeHUI;

BBISIBJISITH IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM M (YHKIMSIMH TKaHEeH U
OpPraHOB PACTEHUN, CTPOCHUEM M KU3HEAECATEIbHOCTHIO PACTCHHUIA;

KJIaccu(UIUPOBaTh PACTEHHS U MX YAaCTH 10 pa3HbIM OCHOBAHUSM;

OOBSICHATH POJIb PAacTEHUH B NMPHUPOJE M JKU3HU YEJIOBEKAa: 3HAaueHUE (POTOCHHTE3a B
IPUPOJIE U B JKU3HHU YeNOBEKa, OMOJIOTMYECKOE U XO3SHUCTBEHHOE 3HAUEHHE BUAOM3MEHEHHBIX
no0OeroB,  XO3SIIICTBEHHOE  3HAY€HHE  BETeTaTMBHOIO  Pa3MHOXKEHUS,  ONEpPUPOBATH
IIPEJICTaBICHUSMH O T'€HE, OCHOBAX F'€HETUYECKOW NHKEHEPUU;

IIPUMEHATH TIOJYy4YEHHBIE 3HAHWS U1 BBIPAIIMBAHMS W Pa3MHOXKEHUS KYJIbTYpPHBIX
pacTeHuni;

MCIIOJIb30BaTh METOJbl OMOJIOTHMHU: MPOBOAUTH HAONIONEHUS 3a PACTEHHUSIMH, ONHUCHIBATH
pacTeHus U UX 4acTH, CTABUTh MPOCTEUIIINE OMOJIIOTHYECKUE OIBITHI U SKCTIEPUMEHTHI;

cobmoiaTh TMpaBuia 0Oe30MacHOro Tpyaa NHpu padboTe ¢ y4eOHbIM M J1aOOPaTOPHBIM
00opy/si0BaHUEM, XMMHUYECKOW MOCYA0H B COOTBETCTBUM C HHCTPYKLUHUSMU Ha YpOKE U BO
BHEYPOUHOI J1eATEIbHOCTH;

XapakTepu30BaTh MPUHLIUIBI KIACCU(PUKAIMM PACTEHHH, OCHOBHBIE CHUCTEMAaTHYECKUE
IpYIIbl PACTEHUI;

MPUBOJIUTH IPUMEPHI BKiIaa poccuiickux (B ToMm yucine H.W. Basunos, 11.B. Muuypun) u
3apyOexHbix (B ToM uucie K. Jlunneit, JI. Ilactep) y4€HbIX B pa3BUTHE HAYK O PAacTEHUSX,
rpubax, OaKkTepusx u apxem;

OPUMEHATh OMOJOrMYECKHEe TEPMUHBI M TOHATHS (B TOM 4wMcie: OOTaHHKA, JKOJIOTHUS
pacTeHui, MUKOJIOTHSI, alblOJIOTHsI, MUKPOOUOJIOTHS, OaKTEPUOJIOTHsl, CUCTEMAaTHKa, apCTBO,



OTHelN, Kacc, CeMEHcTBO, poxa, BHJ, >XKM3HEHHas (opMa pacTeHHH, cpena oOOUTaHHMA,
pacTUTEeNbHOE COOOIIECTBO, CIIOPOBBIE PACTEHHS, CEMEHHBIC PAacTEHHs, KpacHble BOJOPOCIH,
3eJI€HBIE BOJOPOCIHU, XapOBbIE BOJOPOCIH, MXH, IUIayHbI, XBOIIM, HNAIOPOTHHUKH, XBOMNHBIE,
HOKPBITOCEMEHHBbIE, OaKTepuH, apxeu, TrpuObl, CTPaMEHOIMJIOBbIE) B COOTBETCTBUH C
IMOCTaBJICHHOM 3aJaucH;

pa3nnyaTh U ONUCHIBATH JKUBbIE M TepOapHbIe SK3EMIUISIPbl PACTCHUN, YaCTH PACTECHHIA 110
U300paKeHMsIM, CXEeMaM, MOJAEISAM, MylsDKaMm, penbedHbIM TabiaumaM, TpuObI 1O
N300pakeHHsIM, CXeMaM, MyJIsDKaM, OaKTepUN 10 U300PAKEHUSM;

BBISIBJIATH IIPU3HAKU KJIACCOB MOKPBITOCEMEHHBIX, HJIU [IBETKOBBIX, CEMEHCTB JIBYI0JbHBIX
Y OJHOJOJIbHBIX PACTEHHI;

ONpEAENATh CHUCTEMATHUYECKOE II0JIO)KEHUE PACTUTEIbHOIO OpraHu3Ma (Ha IIpuMepe
HOKPBITOCEMEHHBIX, WX IIBETKOBBIX) C IOMOILBIO ONPEIEIUTEIbHON KapTOUKH;

BBINOJIHATh IPAKTHYECKUE U Ja0opaTOpHble pPabOThl IO CHCTEMAaTHKE pPaCTeHMH,
QIBrOJIOTHH, MHUKOJOTUM W MHKPOOHOJOTMH, B TOM 4YHCIE pPadOTBI C MHKPOCKOIIOM C
NOCTOSSHHBIMU ((PUKCHPOBAHHBIMU) M BPEMEHHBIMH MHUKPOIIPETIapaTaMy, HCCIIEOBATEIbCKHAEC
paboThI ¢ UCIIOJIb30BaHUEM IPUOOPOB U HHCTPYMEHTOB LIU(POBOI 1abopaTopuu;

BBIJICJIATh CYLECTBEHHBbIE IPU3HAKKM CTPOCHUS U IKHU3HEIEATENbHOCTH pACTEHHUH,
OakTepui, apxeu, rpudoB;

IIPOBOAMTDH ONKCAHUE U CPAaBHUBATH MEXAY COOON pacTeHUsl, TpuObl, OaKTEpUU, apXeu Mo
3aJJaHHOMY ILJIaHy, JIeJ1aTh BbIBO/IbI HA OCHOBE CPABHEHUS;

OBJIa/IEBaTh OCHOBAMM 3BOJIFOLMOHHONM Teopuu Y. JlapBuHa, XapakTepu30BaTh OCHOBHbBIE
ATanbl Pa3BUTHUS U KU3HU HA 3€MJI€, ONMCHIBATh YCIOXHEHHE OpPraHMU3alMM PACTEHUN B XOJe
HBOJIIOLIMY PACTUTEIBHOIO MUPA Ha 3€MIIE;

BBISBIIATH YEPThl MPUCHOCOOJIEHHOCTH pacTeHUd K cpelne OOWUTaHMs, 3HAYEHUE
9KOJIOTUYECKUX (DAKTOPOB JUIsl pacTEeHUIA;

NOHMMATh  OCOOEHHOCTM  HAJOPraHU3MEHHOTO  YpPOBHS  OpraHu3allud  JKU3HH,
XapaKTepu30BaTh pacTUTEIbHbIE COOOIIECTBA, CE30HHBIE U IOCTyHAaTeNIbHblE W3MEHEHUs
pPACTUTENBHBIX COOOILECTB, PACTUTENBLHOCTh (PACTUTENBHBIA MOKPOB) MPUPOAHBIX 30H 3eMIIH,
CBOOOJTHO ONIEPUPOBATH MOHATHAMM: IKOCHCTEMA, HKOJIOTHUECKasi MUpaMuJia, Tpouieckas ceTb,
O6uopazHoobpasue;

NPUBOJIUTH HPUMEPHl KYJIbTYPHBIX pPACTEHUHM W HUX 3HAYEHMUsS] B KU3HU YEIOBEKa,
XapakTepu30BaTh MPU3HAKU PACTECHUH, OOBACHATh HAIWYKME B Mpe/eiax OJAHOTO BUJA pacTeHHM
¢GbopM, KOHTPACTHBIX 10 OJHOMY M TOMY € NPU3HAKy, ONEpUpOBaTh MOHATHIMHU: (PEHOTHII,
TEHOTHII, HACJIEACTBEHHOCTh U M3MEHYHMBOCTb, Pa3HOOOpa3ue pacTeHU W MUKpPOOTPAHU3MOB,
COpT, LITaMM;

NOHUMAaTh NPUYMHBI M 3HAaTh MEpbl OXpaHbl PACTUTEIBHOIO MHpa 3eMJIM, CBOOOIHO
ONEepUpOBATh TMOHATUAMHU: OCO0O OXpaHseMble NPUPOAHBIE TEPPUTOPUHU  (pe3epBartsbl),
3aloOBEHUKY, HAllMOHAJIbHbIE MapKu, OuocdepHble pe3epBaThl, 3HATh, uTO Takoe KpacHas
KHUTA;

pacKphIBaTh POJIb PACTEHHI, TpHOOB, OaKTEpUil U apXei, CTPaMEHONUIIOBBIX B IPUPOIAHBIX
cooO1miecTBax, B X039HCTBEHHOM IEATEIbHOCTH YeJIOBEeKa U €ro MOBCETHEBHON KU3HU;

JEMOHCTPUPOBATh HA KOHKPETHBIX MIPUMEpaXxX CBsI3b 3HAHUU MO0 OMOJIOTUU CO 3HAHUSMHU 110
MaTematuke, (Qusuke, reorpapuu, JUTEparype, TpPyLy (TEXHOJOTHH), MpeaMeTam
TYMaHHUTapHOI'O IIMKJIA, Pa3INYHBIMU BUJJAMH UCKYCCTBA;



UCIIOJIb30BaTh METO/bl OMOJIOTUU: MPOBOJIUTH HAOIIOACHHS 32 PACTCHUSIMU, OAKTEpUSIMU,
rpubamu, JHIIAHHUKAMU, ONUCHIBATh WX, CTAaBUTh MPOCTEHIIME OUOIOTUYECKUE OIBITHl U
HKCIIEPUMEHTHI,;

BJIa/IeTh NpUEMaMu paboThl ¢ OMooTHYECKO HHOpMalue: GopMyIupoBaTh OCHOBAHUS
JUISL U3BJICUEHUS U 0000IIeHHus MHPOpPMAIMM U3 HECKOJIBKMX HMCTOYHUKOB, MPE0Opa3OBHIBATH
uH(OPMAIIHIO U3 OJHON 3HAKOBOUW CUCTEMBI B IPYTYIO;

CO3/1aBaTh IHCHMEHHBIE M YCTHBIE COOOLICHMS, WCIONb3YyS TOHATHHHBIN ammapaT
M3y4aeMoro pasaena OWOJIOTMH, CONPOBOXKIATh BBICTYIUIGHHE Tpe3eHTalueld ¢ Yy4éTom
0COOCHHOCTEH ayAUTOPUH 00YHaIOIINXCS;

IPOSIBJIATE MHTEPEC K YIIIyOIEHWI0 OMOJIOTMYECKUX 3HAHUN W BBIOOPY OMOJIOTHMHM Kak
npoQUIBLHOTO TpEeAMEeTa Ha YPOBHE CpeAHEro o0miero oOpa3oBaHust s Oymaymiei
npoecCHOHANBHOM JesTeNbHOCTH B 00JacTh OWOJNIOrMM, MEAULIMHBI, 3KOJIOTHUH, CEIhCKOTO
X035ICTBA, MUIIEBOM MPOMBIIIJICHHOCTH;

BiageTh npuéMamu paboTbl ¢ wuH(popMmammei: (OpMyIHpOBATH OCHOBAHUS IS
U3BJIeYEHHS] U 00001eHNsT HH(POPMALlUU U3 HECKOJbKUX MCTOYHHUKOB (2-3), nmpeoOpa3oBbIBATh
uH(GOPMALIMIO U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO.

[IpenMeTHbIe pe3ynbTaThl OCBOSHHUS MpOrpaMMbl 1Mo Ouonoruu (yriyOnEHHBIA YpOBEHB) K
KOHIly 00yueHus B 8 Kiacce:

XapaKTepU30BaTh 300J0TMI0 U MHUKOJIOTHIO KaK OMOJOrMYecKHe HAayKH, WX DPa3leNbl U
CBSI3b C IPYTMMHU HayKaMU U TEXHUKOM;

XapaKTepu30BaTh MPUHIUIBl  KJIacCU(PHUKAIMM KUBOTHBIX, BHJ KAaK OCHOBHYIO
CHCTEMaTHUYECKYI0 KaTerOpHI0, OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI KUBOTHBIX (CTPEKaIOIIHe,
KOJIYAThIe YEPBHU, MOJUTFOCKH, IUIOCKUE YEPBHU, WICHUCTOHOTHE, KPYTIIbIe YEPBH, XOPIOBHIE);

NPUBOJIUTH MpHUMeEphl Bkiaga poccuiickux (B ToM uucie A.O. Kosanesckuii, K.H.
CkpsiOun) u 3apyOexHbix (B Tom uucie A. JleBenryk, XK. KioBwe, O. I'ekkenb) y4éHbIX B
pa3BUTHE HAYK O JKUBOTHBIX;

NPUMEHATh OMOJOTMYECKHE TEPMHUHBI M MOHSTHS (B TOM YHCJE: MHUKOJIOTHS, 300JIOTHS,
HKOJIOTHSl KMBOTHBIX, JTOJOIMs, MAlIE€0300JI0TUs, CUCTeMaTHKa, LApPCTBO, THI, OTPsJ,
CEMEICTBO, PO, BUJ, )KUBOTHAS KJIETKa, TpUOHAs KJIEeTKa, )KUBOTHAs TKaHb, OPTaH KUBOTHOTO,
CHCTEMBI OpPTaHOB >XHMBOTHOTO, JKWBOTHBIM OpPraHU3M, IUTaHHE, JIbIXaHHWE, POCT, pa3BUTHE,
KpOBOOOpaIlleHne,  BBIJCNICHHE,  OMopa,  JBW)KEHHE,  pa3MHOXKEHHE,  MapTEeHOTEHE3,
pa3ipa)kuMocTh, pe(daexc, opraHbl UyBCTB, IIOBEIEHUE, Cpela OOWTaHUs, MPUPOAHOE
COOOIIECTBO) B COOTBETCTBHH C ITOCTABIICHHON 3a1aUeii;

pacKpbIBaTh 0OIIME MPU3HAKU KUBOTHBIX W TPUOOB, YPOBHU OPTaHU3AIMH KUBOTHOTO U
rpuOHOrO OpraHu3Ma;

CPaBHHMBATh KUBOTHBIEC TKAHU M OPTraHbl ’KUBOTHBIX MEXKIY COOOM;

CpaBHUBATbh CHUCTEMbI OPraHOB MEXAY CO00Il M omnpeneniTh 3aKOHOMEPHOCTH CTPOEHHS
CHCTEM OpTaHOB B 3aBUCUMOCTH OT BBHITIOTHAEMOW UMH (DYHKITHH;

OIHCBHIBATH CTPOCHHUE U JKU3HEACATEIBHOCTh )KHBOTHOTO OpPTaHW3Ma: OTOpPY W JBIKEHHE,
OUTaHWE W TMUIIEBApEHUE, JAbIXaHWE U TPAHCHOPT BELIECTB, BBIACICHHE, PETYIALHI0 U
MOBEJICHHE, POCT, PA3MHOKEHHE U Pa3BUTHE;

OIMCHIBATH PA3IMYHBIC THUIIBI PA3MHOKEHHSI KUBOTHBIX: THIPOCTATHIECKYIO JTOKOMOIIHIO,
JIOKOMOIIMIO TIPH TTOMOIIN THIPOCKENIeTa, JIOKOMOIIMIO TP TIOMOIIN PHIYa)KHBIX KOHEYHOCTEH,
THUTIBI )KU3HEHHBIX IIUKJIOB, IPSIMOE M HETIPSIMOE Pa3BUTHE Y HACEKOMBIX;



XapaKkTepU30BaTh MIPOLIECCHI KU3ZHENEATEIIbHOCTU YKUBOTHBIX M3y4aeMbIX
CUCTEMATUUYECKUX TpYyNI: IBUKEHHE, MUTAHUE, IbIXaHUE, TPAHCIIOPT BEILECTB, BBIICIICHUE,
pEeryJisLuIo, MOBEAECHNE, POCT, pa3BUTHE, PA3MHOKEHHUE;

BBISIBJIATh IIPUYUHHO-CJIEICTBEHHBIE CBA3U MEKIY CTPOCHHUEM, >KU3HEIEATEIbHOCTBIO U
cpenoit 0OUTaHUS KUBOTHBIX U TPUOOB N3Y4aeMbIX CUCTEMATHUECKUX TPYIIIL;

pa3nnyaTth W ONHKCHIBATh JKMBOTHBIX M TPUOBI M3y4aeMbIX CHUCTEMATHUECKUX TPYIIIL,
OTJIC/IbHBIE OpraHbl M CHUCTEMbl OpPraHOB >KMBOTHOTO II0 CXEMaM, MOJESIM, MYyJIsKawm,
penbedHBIM TabIuIIaM;

BBISIBJIATh [PU3HAKM KJIACCOB UJIEHUCTOHOTMX W XOPAOBBIX, OTPSAJOB HACEKOMBIX U
MJIEKOTIUTAIOIIMX;

BBIMOJIHATh MPAaKTH4YecKue U JabopaTopHble pPabOTBl MO MOpQOJIOruu TpHOOB, IO
Mop(honoruu, aHaTOMHUH, (U3HOJIOTHH M TOBEICHHUIO >KUBOTHBIX, B TOM 4HCIE DPaOOTHI C
MHUKPOCKOIIOM C TIOCTOSIHHBIMU ((DUKCHUpOBaHHBIMH) W BpPEMEHHBIMH MHUKpOIIpenaparamu,
UCCIIEIOBATEIbCKUE pabOThl C HCIOJIB30BAaHUEM MPHOOPOB M WHCTPYMEHTOB IU(PPOBOU
nabopaTopuu;

CpPaBHHMBATh MPEJICTAaBUTENCH OTACIbHBIX CHCTEMAaTUYECKUX TPYII KUBOTHBIX U IPUOOB U
JienaTh BbIBOJIbI HA OCHOBE CPaBHEHHS;

KJaccu(UIUpPOBaTh  JKUBOTHBIX ~HA  OCHOBAHMM  OCOOCHHOCTEH  CTPOCHHS U
MHJUBUYaJIbHOTO Pa3BUTHS;

BBISIBJISITH YEPThI MPUCTIOCOOJICHHOCTH JKUBOTHBIX U TPUOOB K Cpelie 0OUTaHUS, 3HAUCHHE
9KOJIOTHYECKHUX (PaKTOPOB AJISl KUBOTHBIX;

BBISIBIISITH B3AaUMOCBSI31 )KUBOTHBIX ¥ TPUOOB B IPUPOAHBIX COOOIIECTBAX, IIETIH TUTAHUS;

YCTaHABJIMBAaTh B3aUMOCBS3M MEXAY THUIIOM TIOJOCTH Teja, TUIIOM KpPOBEHOCHOW U
BBIJICJIUTEIILHON CUCTEMBI;

yYCTaHABIMBAaTh B3aWMOCBSI3M JKHUBOTHBIX C PACTCHUSIMH, TPUOAMHM, JMIIAHHUKAMU H
OakTepusIMU B PUPOIHBIX COOOIIECTBAX;

YCTaHaBJIMBATh B3aMMOCBS3H MEXIY CTPOCHHEM KUBOTHOIO U CPEJION €ro OOuTaHuS;

XapakTepu3oBaTh JKUBOTHBIX M  TpUObI HPUPOJHBIX 30H 3€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PACIPOCTPAHEHHUs )KUBOTHBIX U TPUOOB MO IUIAHETE;

PacKpbIBaTh POJIb )KUBOTHBIX M TPUOOB B IPUPOJHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb IPHOOB B €CTECTBEHHBIX IKOCUCTEMAX M COOOIIECTBAX;

pacKpbIBaTh POJb JAOMAIIHUX M HEMPOAYKTUBHBIX JKMBOTHBIX B KM3HHU 4YEJIOBEKa, POJIb
IIPOMBICIIOBBIX JKMBOTHBIX B XO3AHCTBEHHOH IESITEIBHOCTH 4YEJIOBEKAa MU €ro IOBCEIHEBHOMN
YKU3HU, OOBSCHATH 3HAUE€HUE )KMBOTHBIX B IIPUPOJIE U KU3HU YEIIOBEKA;

MOHMMATb IPUUMHBI U 3HATh MEPHI OXPAHbI )KUBOTHOI'O MUpa 3eMIIH;

NOHUMAaTh (DYHKIIMM OPTaHOB M CHCTEM OPraHOB >KMBOTHOTO B KOHTEKCTE aJalTalluu K
OKpYXKarolleu cpee;

JEMOHCTPUPOBATh HA KOHKPETHBIX MTPUMEpaXxX CBsI3b 3HAHUM 10 OHOJIOTHH CO 3HAHUSMU IO
MaTemaTtuke, (pusuKe, XUMUHU, reorpapuu, TpyAay (TEXHOJIOTHH), MPEAMETaM T'yMaHUTapHOTO
LIMKJIOB, pa3JIMYHBIMH BUJIaMHU UCKYCCTBA;

UCIOJIb30BaTh METO/bl OMOJOrMU: MPOBOIUTH HAOIIOAEHUS 32 JKUBOTHBIMHU, OIUCHIBATH
’KUBOTHBIX, UX OPraHbl U CHCTEMbl OPraHOB, CTABUTh MPOCTEHIINE OMOJOTUYECKUE OIBITHI U
AKCIIEPUMEHTHI;

BlageTh npuémamu paboTbl ¢ wuHpopMmaimei: (opMyIHpOBaTH OCHOBAHUS IS
U3BJICUEHUS] U 0000IIeH!sT MHPOPMAIIMN U3 HECKOJIBKUX MCTOYHHUKOB (3—4), mpeoOpa3oBbIBATh
uH(OpMaIHIO U3 OJTHON 3HAKOBOW CHCTEMBI B PYTYIO;



CO3/1aBaThb INHMCBMEHHBIE M YCTHBbIE COOOIICHHUs, MCIOJIb3Yysl MOHATHHHBIM amnmapar
U3y4yaeMoro pasjena OHOJOTHH, CONPOBOXKIATh BBICTYIUIGHHE NIpE3CHTalMeld ¢ yd&ToM
0CcOOEHHOCTEH ayTUTOPHH 00YUYaAIOIIHUXCS.

[TpenmerHble pe3ysiabTaThl OCBOEHUS NPOrpaMMbl 10 Ouosioruu (yriyOJa€HHbI YpOBEHb) K
KOHIly 00y4eHus B 9 kJacce:

XapakTepu3oBaTh HAyKH O 4YeloBeKe (AHTPOIIOJIOTHIO, AaHATOMUIO, (PU3HOJIOTHIO,
MEAMLMHY, TUCTOJIOTHUIO, IIUTOJIOTHIO U IPYTHE) U UX CBSI3U C IPYTMMU HayKaMu;

OOBSICHATB IOJIOKEHHE YeJIOBEKa B CHCTEME OPraHMYECKOro MHpa, €ro MPOUCXOKICHHUE,
IPUCHOCOOIEHHOCTh K PA3JIUYHBIM JKOJIOTMYECKUM (pakTOpaM, OTIMYMS 4elloBeKa OT JIPYIHX
KHUBOTHBIX, POACTBO YEIIOBEUECKUX PAaC, OCHOBHBIE ATAITBI U (JaKTOPHI IBOTIOIMU YETIOBEKA;

IIPUBOJUTH NIPUMEPHI BKiaga poccuiickux (B ToM uucie W.II. [TaBnos, .. MeunukoB u
Jpyrue) u 3apyoexHbIX (B ToM uucie I1. Dpaux u npyrue) yu€HslX B pa3BUTHE IPEICTABICHUN
00 aHaTOMHUH, O GU3UOJIOTUU U IPYTUX HAayKaX O YEJIOBEKE;

IPUMEHSTHh OMOJIOTHYECKUE TEPMUHBI U MOHITUA (B TOM YHUCIIE: LUTOJIOTUS, TUCTOJIOTHS,
aHATOMHUS 4YeJIOBeKa, (PU3HOJIOrMsS 4eJIOBEKa, TMIMEHA, AHTPOIOJOTHUs, SKOJOTUs YeJOBEKa,
KJIETKa, TKaHb, OpIaH, CCTeMa OpPraHoB, MUTaHUE, AbIXaHUE, KPOBOOOpallleHHe, 0OMEH BEIIEeCTB
U NpEBpallleHUuEe dHEPruu, IBHKEHHUE, BBIIEICHUE, POCT, PA3BUTHUE, NTOBEACHUE, PA3MHOXKCHHUE,
pa3IpakKuMOCTb, PETYJSALMsA, TOMEOCTa3, BHYTPEHHSs Cpela, UMMYHHUTET) B COOTBETCTBUH C
IMOCTaBJICHHOM 3aJaUcH;

IPOBOJUTH ONMCAHUE MO BHEIIHEMY BUAY (M300pa)K€HHIO), cXeMaM OOLIMX NpPU3HAKOB
OpraHM3Ma 4eJIOBEKa, YPOBHEH €ro OpraHM3allvM: KIETKU, TKaHW, OPraHbl, CUCTEMBl OPIraHOB,
OpraHu3M;

CpaBHMBATh KJIETKU PA3HbIX TKaHEH, TPy TKaHEH, OpraHbl, CUCTEMbI OPraHOB YEJIOBEKA,
IIPOLIECCHI KU3HEACITEIbHOCTH OpraHu3Ma 4elloBeKa, JeJIaTh BBIBO/IbI HA OCHOBE CPaBHEHNS;

XapaKTepU30BaTh MEXaHNU3MbI CAMOBOCIIPOM3BEIECHUS KIETOK, CPABHUBAaTh MUTO3 U MEHO03,
XapaKTepU30BaTh POJIb KJIETOYHOTO si/ipa B JIEJICHUH KIIETOK, CTPOEHUE U PYHKLIUH XPOMOCOM;

NPUMEHSTh OHOJOrMYEeCKHEe TEPMUHBI W TOHATHS (IeH, TEeHEeTHYecKas WHXKEHEepus,
OMOTEXHOJIOT U, AJUIIENb, TEHOTHUI, (DEHTOTHI, CKPELIUBAHKE), TOHUMATh UX CYIIHOCTH;

XapaKTepU30BaTh OCHOBHBIE IIOJIOKEHUS KIETOYHOM TeopuM, 3akoHsl [. Mennens,
XPOMOCOMHYIO TEOpHUIO HaciencTBeHHOCTH T. Moprana, 3akoH Xapau-BaitnOepra;

paznuyarth OMOJNOTMYECKM AaKTUBHBIE BellecTBa (BUTaMHHBI, (DEpMEHTBI, TOPMOHBI H
JpyTHUe), BBIABIATH UX POJIb B Ipoliecce 00MeHa BELIECTB U NMPEBPAIeHUs SHEPTUH;

XapakTepu3oBaTh OMOJIOTMYECKHE MPOLECCH: OOMEH BEIIECTB U NMPEBpAIICHUE SHEPIHH,
NUTaHWUe, JbIXaHWE, BBIACIECHUE, TPAHCIOPT BELIECTB, ABUKEHHE, POCT, PETYISALUI0 (QYHKIUH,
UMMYHHUTET, pa3BUTHE, PA3MHOKEHUE YEIOBEKA,

BBISBJISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U MEX]y CTPOECHUEM KJIETOK, OPIaHOB, CHUCTEM
OpPraHOB OpPraHM3Ma YeJlOoBeKa M UX (YHKLUUSAMH, MEXKIY CTPOCHHEM, >KU3HEIESITEIbHOCTHIO U
cpenoit 0OUTaHMS YeTTOBEKa,

IPUMEHSTh OUOJIOTUYECKHE MOJENN JUIS BBISBIEHUS OCOOCHHOCTEH CTpOECHHSI H
(YHKIIMOHUPOBAHUS OPTaHOB M CUCTEM OPT'aHOB YEJIOBEKa;

OpPUMEHATh  OMOJOrMYEeCKHEe TEPMUHBI M TOHATUSA: MHKpOQIIopa, MHUKpPOOHOM,
MUKPOCUMOHWOHT;

OOBSACHATh HEHPOIYMOPAIbHYIO PETYNALNIO MPOIECCOB KU3HEACSITEIbHOCTH OpraHu3Ma
YeJI0BEKa;



XapaKTepu30BaTh U CPABHUBATH O€3yCIOBHBIE U YCIOBHbBIE PE(IIEKCHI, HACIEACTBEHHBIE U
HEHACJIEICTBEHHbIE IMPOTPaMMbI TOBEICHUS, OCOOCHHOCTU BBICIIEH HEPBHOW AEATEIbHOCTU
4eJI0BEKa;

pas3inyaTh HACJIEACTBEHHbIE W HEHACJIEJICTBEHHbIE (MH(MEKIMOHHbIC, HEMH()EKLNOHHBIC)
3a00JI€BaHUsl YEIOBEKa, OOBACHATh 3HAaYeHHE Mep MPOQWIAKTUKH B MPEeRyNpeKIeHUN
3a00JIEBaHH YEJIOBEKA;

OOBSICHATh ~ NPUYMHBI  HACJIEJACTBEHHBIX  3a00JIeBaHUIl  YEIOBEKa, MEXaHHU3MBbI
BO3HUKHOBEHUSI HamOosee pachpOCTPaHEHHBIX M3 HUX, MCIOJIB3YS MPH 3TOM IMOHATHS: IEH,
MyTalus, XpOMOCOMa, TI'€HOM, CBOOOJHO  ONEpPUpPOBATH  3HAHMAMM O  INPUYMHAX
pacrpocTpaHEHHBIX WHQEKIMOHHBIX 3a00JIEBaHUI YeIOBEKa, NMPUHIMIAX NPO(UIAKTUKA U
JICUCHUsI PACTIPOCTPAHEHHBIX HMH(EKIIMOHHBIX 3a00JIeBaHUN YEJIOBEKa, CBOOOTHO peIIaTh
KayeCTBEHHbIE M  KOJMYECTBEHHBbIE  3aJjaud, OOBACHATh IMPHUHLUIBI  COBPEMEHHBIX
OMOMEIMIIMHCKUX METO/I0B, STUKH OMOMEAULIMHCKUX UCCIIEI0BaHUA;

BBIMIOJIHATh TPAKTUYECKHE M JIabOpaTopHBIE pPAa0OTHI MO AHATOMUU H  (PU3HOIOTUN
YeloBeKa, B TOM 4HCJIEe paboThl C MHUKPOCKONOM C TOCTOSHHBIMU ((pUKCHpPOBaHHBIMH) WU
BPEMEHHBIMU MUKpOIIpenapaTaMu, UCCIe10BaTeIbCKIE PadOThl C UCIIOJIb30BAHUEM IIPUOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abopaTopuy;

pemaTh Ka4eCTBEHHBIE M KOJMUYECTBEHHBIC 3aJaud, HCIIOJb3YS OCHOBHBIE ITTOKA3aTEeNH
3JI0pOBBSI YEIIOBEKA, TPOBOIUTH PACUETHI M OIICHUBATH ITOJIyYCHHBIE 3HAUCHHS,

apryMEHTHPOBaTh OCHOBHBIE HPUHIMIBI 3JOPOBOTO 00pa3za >KU3HU, METOMbI 3alUThHl U
YKpPEIUIEHUsI 3/10pOBbsSI 4EJIOBEKa: COAJaHCUPOBAHHOE MUTAHUE, COOJIIOJCHHME MpaBWJI JIMYHOU
TUTUCHBI, 3aHATHA (QU3KYJABTYPOH U CHOPTOM, palHOHAIbHAs OpraHu3amus Tpyda |
MIOJIHOLIEHHOT'O OT/IbIXa, IO3UTUBHOE SMOIIMOHATIBHO-TICUXUUECKOE COCTOSHUE;

UCIOJIb30BaTh MPHOOpPETEHHBIE 3HAHMUA M yMEHHs Ui COOJIOAEHUs 3/10pOBOro obpasza
XKHU3HHU, COAJAaHCHPOBAHHOI'O NHUTaHUS, (PU3MUYECKOW aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, JUIs
UCKIJTFOUEHHSI BPETHBIX TIPUBBIYEK, 3aBUCUMOCTEIH;

BIAJETh MpHUEMaMH OKa3aHUS IE€PBOM IOMOIIM YEJOBEKY IPH IOTEepPEe CO3HAHUS,
COJTHEYHOM M TEIUIOBOM YyJapax, OTPaBJICHHMH, YTOIUIEHWH, KPOBOTEUYEHHH, TpaBMaxX MSTKHX
TKaHel, KoCTel ckenera, OpraHoB YyBCTB, 0XKOT'aX U OMOPOXKEHUU;

BIaieTh npuéMamMu paboThl ¢ HHPOpMalue: QopMyaMpoBaTh OCHOBAaHUS s
U3BJICYCHUS M 0000IIeHs] HHPOPMAIIUH U3 HECKOIBKUX MCTOYHHUKOB (4-5), mpeoOpa3oBbIBATH
UH(POPMALIHIO U3 OJHOW 3HAKOBON CHCTEMBI B IPYTYIO;

UCIIOJIb30BaTh METObI OMOJIOTHU: HAOII01aTh, U3MEPSTh, OMUCHIBATh OPTaHU3M YellOBEeKa
U TIPOLIECCHl €ro JKU3HENESATENIbHOCTH, NPOBOAWUTH IMPOCTEUIINE HCCIEIOBaHMS OpraHu3Ma
YeNoBeKa U OOBSICHAT X PE3YNIbTaTh;

cobmoiaTh MpaBuia 0Oe30macHoro Tpynaa NHpu padboTe ¢ y4eOHbIM M J1aGOPaTOPHBIM
00opyO0BaHUEM, XMMHUYECKOH MOCYI0i B COOTBETCTBUM C HMHCTPYKLHUSMH Ha YpOKE U BO
BHEYPOYHOM NIEATETHHOCTH,

BIaieTh npuéMamMu paboThl ¢ HHPOpMaluel: QopMyaupoBaTh OCHOBAaHUSA IS
U3BJIeUeHHs U 00001IeHUs MH()OPMAIH U3 HECKOIBKUX UCTOYHUKOB,;

OOBSICHATh 3HaueHHE paboT Mo pacimuppoBKE T'€HOMOB BHPYCOB, OakTepuil, rpubOOB,
pacTeHW W KUBOTHBIX, XapaKTEPH30BaTh MOJXObI K aHAIH3y OOJBIINX TAaHHBIX B OHMOJIOTHH,
XapaKTepU30BaTh 1IeJIU U 337a4u OMOMH(OPMATUKH;

CO3/1aBaTh IHCBMEHHbIE M YCTHBIE COOOILICHMS, HCIONb3YS MOHATHHHBIN ammapaT
U3Y4EeHHOTr0 pasjiena OHOJOTHM, CONPOBOXKIATh BBICTYIUIGHHE TIpe3eHTalueld ¢ ydérom
0COOEHHOCTEH ayTMTOPUH 00yUJaIOIINXCS,;



MIPOSIBJIATh MHTEPEC K YIITYOJICHWIO OMOJIOTMYECKUX 3HAHWW W BBIOOPY OMONOTHMH Kak
npodMIbHOTO TMpeaMeTa Ha YpOBHE cpeaHero oOmiero oOpa3oBaHust ans  Oyayiuei
npodeCCHOHATILHON JEsTeIbHOCTH B 00JacTH OMOJIOTHM, MEIUIMHBI, TICUXOJOTUU U JPYTHX
HaIpaBJICHUH.






TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. BBenenue
11 Beenenue )
Htoro no pazneny 5
Pa3nen 2. Bakrepun u apxeu
2.1 bakTepuu u apxeun 4 2
Hroro no pazneny 4
Pa3nes 3. MHOroo6pa3ue 0JHOKJIETOYHBIX JYKAPHOT
3.1 MHoroo6pasue 0JHOKJIETOYHBIX 3YKapHOT 4
Hroro no paszneny 4
Pa3nen 4. ApxeniacTuaHble HJIH «PACTEHUS
4.1 boranuka — Hayka 0 pacTeHUsAX 1
4 OO1m1ast opraHu3anus pacTUTEIHLHOTO 5 1
' OpraHu3mMa
4.3 CriopoBsi€ pacTeHUs
4.4 CemeHHbIE pacTeHUS
Wroro no pazueny 20

Pa3nes 5. CTpoeHue H JKU3HEAEATEJIbHOCTh CEMEHHBIX PACTeHHIt




5.1 [Tober u MOOETOBBIE CUCTEMBI 5 4
5.2 Jluct 5 2
5.3 KopeHns 1 KOpHEBbIE CUCTEMBI 6 2
5.4 BereratuBHOE pa3MHOKEHUE pacTEHUI 4 1
55 Knaccudukanms 1BeTKOBBIX 5 4

Hroro mo pazueny 25

Pa3zaen 6. Ixosiorusi pacrennii. PacteHusi B MpUPOIHBIX €O001IECTBAX
6.1 Dxonorus pacrenuid. Pacrenus B 7

' MPUPOIHBIX COOOIIECTBAX

Htoro no paznemny 7

Paszpnen 7. PacTuTebHBIA MUP U AeATEIBLHOCTh YEJI0BEKA
71 PactuTenbHbI MU U 1€ATENBHOCTh 3 1

YeloBeKa
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 28




8 KVIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoubusie = IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcbl
Paszgea 1. I'pudb1 1 rpudonog00HbIE OPraHU3MbI
1.1 I'pu6s1 1 rpubOTI000HBIE OPTaHU3MBI 6 3
Htoro no pazneny 6
Pa3nen 2. 7/KuBotHbIe
2.1 300J10THs — HAYKa O KUBOTHBIX
2.2 OCOOEHHOCTH CTPOCHUS JKUBOTHOM KIIETKH
Htoro no pazneny 4

Pa3nen 3. CTpoeHue u ku3HeAeATEJIbHOCTD ;KHBOTHOr0 opranusMa Oprann3MeHHbIi YPOBeHb OPraHN3alMHU KU3HH

3.1 [TuTanue y >KUBOTHBIX 3
3.2 TpaHcnopT y KUBOTHBIX 3
3.3 JIpIxaHue y )KUBOTHBIX 3
3.4 Boigenenue y ®KUBOTHBIX 3
35 Ornopa 1 IBUKEHUE Y )KUBOTHBIX 3
36 Perynsauus »xu3HeaesTEILHOCTH Y 3
KUBOTHBIX
Hroro 1o pasneny 18
Pa3nesn 4. PazHooOpa3ue :KMBOTHBIX
41 JIByXcoitHbIE U TPEXCIOWHBIC ) KUBOTHBIE 1 4

X 0COOCHHOCTH. /[ByXCIIOHHBIE )KUBOTHBIC




4.2 TpéxcioiiHble KUBOTHBIE 1

4.3 Tun [Tnockue yepBu 4

4.4 Tun Kpyrnelie uepsu 2

4.5 Tun Konpyateie yepBu 3

4.6 Tun Moaatocku 3

4.7 Tun YnenucroHorue 12

4.8 Tun XopoBbie 2

49 Pa3nooOpazue u 3BOMIONMS TO3BOHOYHBIX 1
' JKUBOTHBIX

4.10 Hanxnacc PrIObI 7

411 BbIxos mo3BOHOUYHBIX Ha cymry. Amduoumu, 4
' WY 3€MHOBO/IHBIE

412 AMHUOTEL. Pentuimm, wim 5

IIpecmbikaroniuecs

4.13 IItuue:

4.14 Miexonmmraromnme
Hroro no pazneny 64
Pa3nen 5. DBoJIIOIHSA M DKOJIOTMSA JKHBOTHBIX

5.1 ’ OBOJIIONHUS U DKOJIOTHUS KUBOTHBIX 7
Uroro no pazgeny 7
Pasznen 6. JKuBoTHBIE H YeJIOBEK

6.1 ‘ JKuBOTHBIE U YeTI0BEK 3
Hroro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 102




9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1. BBenenue
11 Beenenue 1
Htoro no pazneny 1

Paznes 2. O61uii 0630p KJIeTOK M TKaHell OPraHu3Ma yejioBeKa

Oo0OMmeH BCIICCTB KaK OCHOBA KHU3HHU

2.1 7
YeJIoBeKa
2.2 Huronorus
2.3 Tunsl TKaHel opraHu3Ma yesloBeKa 1
Hroro no pazneny 19
Pa3nen 3. HepBHasi cucrema
3.1 Hepsnas cucrema 8 2
Hroro 1o pasneny 8
Pa3znen 4. CencopHble cucTeMbl
4.1 CeHcopHbIE CUCTEMBI 5
Wroro no pazneny 5
Pa3nes 5. JHIOKpUHHAA cUcTeMa
5.1 OHJOKpPHUHHAs CUCTEMA 3)
Wroro no pazmeny 5




Pa3gen 6. [loBegenue

6.1 IloBenenue 4
Hroro no pazneny 4
Pazgen 7. OnopHo-aBUraTeJbHbIN annapar

7.1 ‘ Koctu

7.2 ‘ MBIs 3
Hroro no pazneny 7
Pasznen 8. KpoBenocHasi u imMparuueckasi CHCTEMBI

8.1 Oco0eHHOCTH CTPOEHUS U 3
' (GYHKIIMOHUPOBAHUSI CEPICYHON MBIIIIIIBI

8.2 KpoBeHocHas cuctema u TumdaTrHaecKas 3
' cucTeMa

8.3 BuyTpeHHs4 cpena opranusma 4
Hroro mo pazueny 10
Pa3nesn 9. UMmyHHasi cuctema

9.1 ‘ NmMMmyHHas cucrema 5
Hroro no pazgeny 5
Paznen 10. [IpixaTeabHasi cucTemMa

10.1 ‘ JlprxaTenpHas cucteMa 4
Uroro no pazgeny 4
Pa3nes 11. IlnmeBapurenbHas cucreMa

11.1 [TumeBapuTeabHas cucTeMa 5
Hroro no pazgeny 3)




Pa3gen 12. BeigeauTeabHas CHCTEMA

12.1 BrinenurensHas cucrema 3
Hroro mo pazueny 3
Pa3pen 13. IlooBas cucremMa
13.1 [Tonoas cucrema 4
Hroro no pazneny 4
Pa3nen 14. Koxa u eé npousBoaHble
14.1 ‘ Koxa u e€ npousBoaHbIC 3 2
Hroro mo pazueny 3
Pazgen 15. AnanTanum opranu3Ma 4ejioBeKka
151 ‘ AnanTanuu opraHu3Ma 4eaoBeKa 5
Htoro mo pazneny 5
Pa3nen 16. 'eneTuka yesioBeka
16.1 I'enetuka yenoBeka 9
Hroro mo pazueny 9
Pa3znen 17. AuTponorenes
17.1 AHTpoTIOTEeHE3 3 1
Hroro mo pazneny 3
Paszgea 18. YesnoBek u okpykawas cpeaa
18.1 ‘ UYenoBek U OKpyrkarolas cpeaa 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12







HOYPOYHOE INIVIAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

I_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC

Bupyconorus — Hayka o BUpycax

CoBpeMeHHas Kiaccu(UKanus OpraHu3MOB,
OCHOBHBIE TPHHIINTIBI

MeTtob1 HAay4YHOI'O ITIO3HAHUS B ouonoruu

MUKpPOCKOTIHS OTITUYECKasi, JICKTPOHHASI.
JlabopaTtopHas pabota. «IIpaBuia TeXHUKHI
0€30MacHOCTH NPHU MPOBEAECHUN
71a00paTOPHBIX U MPAKTUYECKUX PadoT.
OCHOBBI MUKPOCKOIHHU: IPUTOTOBJICHHUE
BPEMEHHBIX IIPenapaToB U padoTa ¢
MUKpockonoM. OdopmiieHue pe3yabTaToB
paboThl ¢ MUKPOCKOTIOMY
Muxkpobuosorus — Hayka o
MHUKpoopranusMax. IIpokapuorndeckas
kierka. [Ipaktudeckas padora «3yuenue
Mophonoruu 0akTepuii Ha
MHUKPOCKOTIMYECKHX TPETapaTax»

MHoroo6pasue 6akTepuit

KuznenestenbHOCTh OaKTepUid

OcoOeHHOCTH OpraHu3aIlH apXeil.




[IpakTuueckas padora «3yueHne MeTO10B
JNEe3UH(PEKINN U CTEPUITU3ALIH»

10

OcHOBHEBIE MMPpU3HAKU OJHOKJICTOYHBIX
sykapuort. JlabopaTopHas pabora
((H?;yquI/Ie OOHOKJICTOYHBIX OPraHNU3MOB
noa MUKPOCKOIIOM Ha BPEMCHHBIX 1
(UKCUPOBAHHBIX MUKPOIIPEIapaTaxy

11

12

13

CrtpoeHue, IBWKCHUE, TUTAHUE,
Pa3MHOXCHHE aBTOTPOPHBIX H
reTepOoTPOQPHBIX OJHOKIETOYHBIX JYKAPUOT
3HaueHUe OJHOKIIETOUHBIX IYKapHOT B
HPHUPOJIC U )KU3HH YeIOBEKa

3aboseBaHus, BbI3bIBACMbIE
OJTHOKJIETOYHBIMH 3yKapHUOTaMH, U UX
npodrIIakTHKA

14

15

boraHnka — Hayka O pacTEeHUAX

PacturenbHas knerka. PactutenbHble
TKaHu. JlabopaTopHas pabora «3yueHue
CTPOCHUA PACTUTCIIBHBIX KJIICTOK Ha
TOTOBBIX U BPpEMCHHBIX MHUKpPOIIpEIIapaTax».
JlaGopaTtopHnast pabora «3yuenue
0COOEHHOCTEH CTPOECHUS TKaHEW pacTeHui
Ha FOTOBBIX U BPEMEHHBIX
MHUKpOIpernapaTax»

16

PacTuTenbHblil OpraHu3M Kak €IMHOE
nenoe. [Ipaktuueckas padota «M3yuenue
CTPOEHHUSI OPTaHOB PACTEHUI Ha )KUBBIX
00BeKTax 1 repoapHbIX 00pa3Iax»




17

AJBronorus — Hayka o0 BOAOPOCISIX 1

18

19

20

Kpacusie Bomopociu. [Ipakruueckas pabora
«M3yyenne 0coOOEHHOCTEW CTPOCHUS U
YKM3HEHHBIX IIMKJIOB KPACHBIX BOJIOPOCIICH
Ha KMBOM U repOapHOM MaTepHae

3enensie Bogopociu. [Ipaktuueckas padbora
«3y4yeHne cTpoeHus U KU3HEHHbIX LIUKIIOB
3€JIEHBIX BOJOPOCIEN HA dKUBOM U
repOapHOM MaTepuaie»

XapoBble BOJIOPOCIIU

21

22

23

24

25

Bbypsie Bogopocian

Moxosuansie niu Mxu. [Ipaktuueckas
pabota «/3ydyeHue ocoOeHHOCTEN CTPOEHUS
KYKYIIKHHA JIbHA U cparHyma (Ha >KUBBIX U
repOapHbBIX 00BEKTAX)»

[TnaynoBuanble (mnayHsl). [IpakTiuueckas
pabota «/3ydyeHue ocoOeHHOCTEN CTPOEHUS
Tu1ayHa OyJIaBOBUIHOTO (Ha KUBBIX U
repOapHbBIX 00BEKTAX)»

XBomesuanele. [Ipaktudeckas pabota

«M3yueHne ocoOEHHOCTEH CTPOSHUS XBOIIa
MOJIEBOTO U MANOPOTHUKA IIIUTOBHUKA 1
MY>KCKOTO (Ha KUBBIX U TepOapHBIX

00BeKTax)»

[Tanoportauxku. [IpakTuyeckas padora
«M3yueHne 0cOOEHHOCTEN CTPOCHUS
NaropoTHUKA IIUTOBHUKA MY>KCKOTO (Ha
XKHUBBIX U TepOapHBIX 00BEKTAX )




26

27

I'omocemenHbie. BO3HHKHOBEHUE CEMEHU.
OO01mmue npu3HaKh CEMEHHBIX PACTCHHMA
[IpakTuueckas padora «M3yuenue
0COOCHHOCTEH BHEIIHEr0 XBOU, IIUIIEK U
CEMSTH XBOMHBIX»

MHoroo6pa3ue roJ1oceMeHHBIX.
[TpakTiueckas pabota «3yuenue
0COOCHHOCTEH BHEIIHETO CTPOEHUS TOOETroB
XBOMHBIX (€]1b, COCHA, JINCTBEHHHUIIA)

28

OO0m1as XxapakTepUCTUKA IIBETKOBBIX
(IToxpbITOCEMEHHBIX )

29

L[BeTOK Kak opraH MOJOBOTO Pa3MHOKEHHUS
y MOKPBITOCEMEHHBIX PACTCHUH.
[IpakTuueckas pabora «M3yueHnue
MOpP(OIIOTHH 1IBETKA (HA KUBBIX
¢ukcupoBaHHbIX 00beKTax). 3yueHue
pa3zHoo0pa3us COIBETUI

30

31

32

JKn3HEeHHBIN MK IIBETKOBBIX

CrtpoeHue ceMsH IIBETKOBBIX PaCTEHUI.
[IpakTuueckas padora «M3yueHue cTpoeHus
CEMSH MOKPBITOCEMEHHBIX PACTEHUII»

[Tnoner. [lpakTudeckas pabora «M3yueHue
CTPOEHUS IUIOJIOB U COTLIIOAUI»

33

34

WHauBHyalbHOE Pa3BUTHE PACTEHUN
[ToxpbITOCEMEHHBIX (OHTOTEHE3)

[ToGer. IlpakTuueckas padora «3yuenue
Mophoiorun modera Ha KUBBIX 00BEKTaX
WK Ha repOapHbIX 00pa3iax»»




35

[Touxka. IIpakTrueckas pabora «/3yuenue
CTPOCHMS BEr€TaTUBHBIX, TEHEPATUBHBIX U
CMellIaHHbIX ouyek. PasHooOpa3ue nouek y
JPEBECHBIX PACTCHUI»

36

Mopdoonorus credmns. [IpakTuueckas
pabora «M3ydeHue nonepeyHoro crnuia
CTBOJIa PACTEHUN M aHATN3 BIUSHUS
9KOJIOTHYECKHUX YCIOBHI Ha Pa3BUTHE
pacTeHui»

37

Amnaromus cre6:s. [Ipaktudeckas pabora
«M3yueHnne ocoOEHHOCTEW aHATOMUYECKOTO
CTpO€HUs cTe0Jis ABYAOIbHBIX U
OJTHOJIOJIbHBIX TPABSHUCTBIX PACTECHUH,
cTe0IIsl JPEeBECHBIX pacTEHUIl»

38

Oynknuu crebis. JlabopaTtopras pabora
«M3y4yeHune TpaHCIiopTa BENIECTB B CTEOIIE.
N3zyuenune metamopo3oB mobdera»

39

40

41

Mopdonorus nucta. [Ipaktudeckas pabora
«M3ydyenne Mop(hoI0Tuu JUCTa Ha JKUBBIX
00BbeKTax WK TepOapHbIX 00pasiax»

Amnaromus ImcTa. HpaKTI/I‘-ICCKaH pa60Ta
«I/ICCJ'Ie,ZIOBaHI/Ie aHaTOMMMU JIUCTaA C
MMOMOIIBIO CBETOBOT'O MHUKPOCKOIIa»

DyHKIMHU JTUCTA

42

43

®orocuHTe3. 3HaueHue GoTOCUHTE3a

.HI/ICTOHaIl, €ro NpuInHblL, MCXaHU3M U
3HAYCHHUC B )KU3HU PACTCHUA

44

Mopdomorust kophs. [Ipaktrdeckas padora




«Mzyuenne MopdoIOTUN KOPHS Ha KUBBIX
00BbeKTaxX WK TepOapHbIX 00pasmax»

45

46

47

Amnaromus kopss. [Ipaktudeckas padora
«3yueHne aHaTOMHYECKOTO CTPOCHHUSI
KOPHSI Ha TOTOBBIX MUKPOIIpEnapaTax

Oyukuuu kopHs. JJaboparopnas padota
«M3yueHune cTpoeHUs KOPHEBBIX BOJIOCKOB C
MTOMOIIIbIO CBETOBOTO MUKPOCKOIIa»

MunepanbHOE MUTaHUE PACTCHHMA

48

Jpixanue kopHsi. JlaboparopHas padora
«MccnenoBanue BIUSHUS BO3yXa Ha
pa3BUTHE KOPHEN»

49

50

51

52

Bunonsmenenus KopHeii U ux
¢yukun.JIaboparopnas padora «M3ydyenue
MeTaMop(030B KOPHS»

BererarnuBHo€e pa3MHOKEHHE LIBETKOBBIX
PacTEHUH U €ro 3HAYEHUE B €CTECTBEHHBIX
YCIIOBUSIX U B CEJIbCKOXO3AMCTBEHHOM
IIPaKTHUKE

KnonupoBanue pacrenuii.
MUKpOKIIOHAJIBHOE PA3MHOXKEHNE
pacteHuil. KnetouHast M”H)KeHepus Kak
COBpPEMEHHAs1 TEXHOJIOTHUS PA3MHOKEHUS
pacrenuii. [Ipaktuueckas padota «MeToabl
MHKPOKJIIOHAJIBHOI'O Pa3MHOXKCHHA
pacTeHuin»

IToyBa. XapakTepuCTHKA ITOYBBI.
Pa3znoob6pazue nous




53

[ouga. [1Inogopoaue nmoussl. Y 1oOpeHus

54

Knaccudukanus [{BeTkoBbIX. /[BynoabHbIE.
CewmetlictBo Kpecronsernsix. [Ipaktuueckas
pabora «OnpezaeneHue npeacTaBuTenei
cemerictBa KpectouBeTHsIx ¢
MCII0JIb30BAaHUEM OIIPEEIUTENEH pacTeHUI
WIH ONPEEIUTEIbHBIX KAPTOUCK»

55

CewmeiictBa Po3onBernnie u IlacineHoBrle.
[IpakTudeckas padora «OnpenencHue
IIPEACTABUTENEN CEMENCTB C
MCIIOJIb30BAaHUEM OIPEIeTUTENCH pacTeHU
WJIU OTIPECITUTEIIbHBIX KapTOYCK)

56

CewmetlicTBa C10)KHOLIBETHBIE U
MortbuibkoBsle. [IpakTuueckas pabora
«OrnpeneneHue MpeacTaBuTeNe CeMEHCTB ¢
UCTIOJIB30BaHUEM OTIPEICTUTENICH PacTeHHA
WJIN OTIPEJICNIUTENbHBIX KapTOUYEK»

57

OpnnHononbpHble pacTeHus. CemelcTBa
AmapuicoBsle v 3naku. [Ipaktuyeckas
pabora «Onpenenenue npeacTaBuTesnei
CEMENCTB C UCIIOJIb30BAHUEM
OIIPEIEIUTENEH PaCTEHUN UITN
OINPEACIUTENBHBIX KapTOUEK)

58

CewmeiictBa JInnelinble 1 OpXHIHBIE.
«Omnpenenenre npecTaBuTeNIed CEeMENCTB C
HCIIOJIb30BaHUEM OIpe/ieTUTeNel pacTeHUi
WIH ONPENEIIUTENBHBIX KAPTOUEK)

59

Pacrenus u cpena oOutanust

60

OKOJIOTMYECKHE IPYIIIbl PACTEHUI




61

PacturtenprOE co00MIECTBO ((PUTOLIEHO3)

62 PacturensHbIE cOOOIIECTBA JIECOB

63 PactuTenpHbIe COOOIIECTBA TYTOB, MOJICH U 1
MyCThIHb

64 PacturenbHbie coo0IIeCTBA 00I0T U 1
TYHJPBI

65 CMeHa pacTUTENIbHBIX COOOIIEeCTB

66 Pa3Butune pacTutenbHOT0 MUpa
KynbTypHbIe pacTeHus 1 UX

67 npoucxoxaeHue. [Ipaktudeckas padbora 1 1
«M3yueHne cenbCKOX03sIMCTBECHHBIX
PACTCHHIA CBOETO PETrHOHA»

68 ITocnencTBus AeITeIbHOCTH YeJIOBEKA B 1
skocuctemax. OxpaHa pacCTUTETLHOTO MHUPA

OBUIEE KOJIMYECTBO YACOB I10 68 28

I[TPOTPAMME




8 KVIACC

Ne
n/n

Tema ypoka

Muxkonorus — Hayka o rpubax. O6mas
XapaKTepUCTHKA TPUOOB

3UTOMHUIIETH U ACKOMUIIETHI.
[IpakTuueckas pabora «13y4yeHue
CTPOCHHUS IJIECHEBBIX TPUOOB: MyKOpa U
MIEHULINILIIA

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

basumnomunersl. [Ipaktuyeckas pabora
«3yuenmne ocoOeHHOCTEN CTPOCHUS
IUTOIOBBIX TE€J LUIAMIOYHBIX IPUOOB Ha
MUKPOCKOIMUYECKUX Mpenaparax u
MYyJISDKaX»

['pubGonono6HBIE OPraHU3MBI.
Jlaboparopnast padota «13yuenue
CTPOEHUS U KU3HEHHOTO LIUKJIa
¢uTOoTOPHI HA KUBOM U repOapHOM
MaTepuae

JInmaiinuku. [Ipaktuueckas padota
«3yueHne cTpoeHus ITUIAaHHUKOB (Ha
repOapHbIX 00pa3Iax)»

3HaueHue rpuboB B IPUPO/JIE U KU3HU
YeJloBeKa

OO1u1re u crienuaibHbIe pa3/IeIibl




3oonoruu. Kparkas uctopus pa3BUTHSA
300JI0THH

CrtpoeHue >KMBOTHOU KJIETKH.
Jlaboparopuas padota «VccienoBanue
KJICTOK 0]l MUKPOCKOIIOM Ha BPEMEHHBIX
MuKpomnpenaparax. CpaBHeHHE
pPaCTUTENILHOW U )KUBOTHOW KJICTOK

10

11

TkaHW KUBOTHOTO OpraHU3Ma.
Jlaboparopuas pabota «/3y4eHne TkaHen
KHBOTHBIX)»

OpraHBI U CUCTCMbI OPIraHOB JKUBOTHOI'O
opraHnusma

OTansl ¥ TUNBI MUTAHUS Y )KUBOTHBIX.
JlaGopatopnas pabora «3yueHue
MUTAHUS TPOCTEHIIEro MO MUKPOCKOIIOM
Ha BPEMEHHbIX MUKpOIpenapaTax»»

12

13

Oco0eHHOCTH MUTaHMs TO3BOHOYHBIX
XKHUBOTHBIX. JlabopaTopHas paboTa
«V3ydyeHnue nuTaHus OTENbHBIX
MPEJCTaBUTENEH Pa3IMUHBIX TPYIII
KHUBOTHBIX)»

DBOJIIOLHS TUIIEBAPUTEITBHON CUCTEMBI

14

15

Tpancnopr Tena y 6eCrio3BOHOYHBIX
KUBOTHBIX

KpOBeHOCHaH CHUCTEMA ITO3BOHOYHBIX
ZKHNBOTHBIX

16

DBOJIIOLHS KPOBEHOCHOM CUCTEMBI Y
MTO3BOHOYHBIX JKHUBOTHBIX




17

I[BIX&HI/IC Y ) KUBOTHBIX

18 JIpIxaHue )KUBOTHBIX B BOJIHOM CpeJie

19 JIpIxaHue )KUBOTHBIX B HA3EMHOM CpeJie

20 CTtpoeHue BBIICTUTEILHOM CUCTEMBI Y
AKUBOTHBIX. OcMOC

21 DBONIONUS BBIICTUTEIBLHON CUCTEMBI Y
KUBOTHBIX

99 BrigenuTenbHbIE CHCTEMBI AKTHBHOTO
THIIA

23 Bunel ckeneToB y )KMBOTHBIX

24 DBOJIIOLIMS OMIOPHO-JIBUTATEIIbHOM
CUCTEMBI Yy TO3BOHOYHBIX KUBOTHBIX

o5 [TepenBrmkeHNE )KUBOTHBIX B Pa3THIHBIX
cpenax oOUTaHUs

26 Perynsmus xu3HeneaTeIbHOCTH Y
KUBOTHBIX

27 HepBHas perymnsamnus y )KMBOTHBIX

28 ['opMoHanbHAs PETYIISIHS Y dKUBOTHBIX

29 OO01mmas xapakTepucThKa
KHIIIEYHOIOJIOCTHBIX
IMaapouansie. JlabopaTopHas pabora

30 «M3ydenue cTpoeHus U
KHU3HEICATSILHOCTH THIPHDY

31 Cuudonansie. DopMupoBaHUE METY3bI
Kopannoseie monumel. JlaboparopHas

32 pabota «/3yueHne XuMHIECKOro COCTaBa

CKCJICTA KOJIOHHUAJIbHBIX KOPAJLJIOBBIX




ITIOJIUIIOB»

33

34

OOmwit TIaH CTPOCHHS TPEXCIOWHOTO
KUBOTHOT0.OCOOEHHOCTH OpTraHHU3AINH
TPEXCIONHBIX )KUBOTHBIX

OO6m1ast xapakTepucTHKa YepBei

35

Oco0eHHOCTH OpTaHU3aIMH IIOCKUX
gyepBeid. JlabopaTopHas padora «/3yuenue
KHU3HECSATeIbHOCTH, BHEIIIHETO U
BHYTPEHHET0 CTPOCHHSI PECHOBOAHBIX
TJIOCKHUX YepBen»

36

[TpucnocobieHne IOCKUX YepBer K
napasutusmy. Jlaboparopnas pabora
«M3ydeHue cTpoeHHUsI MapasuTUICCKUX
TUTOCKUX YEepBEil Ha BIIAXKHBIX
npernaparax»

37

38

39

40

JlenTouHBIE YEpBH

Oco6eHHOCTH OpraHu3alMy KPYTIIbIX
yepseil. JlaboparopHnas pabora «3yueHue
CTPOEHHMSI YEIOBEYECKOU (CBUHO)
acCKapHIb»

CrtpoeHue U QyHKIIMH KPYTIBIX YEPBEH.
KM3HEHHBIN UK YETOBEYECKOU
acCKapu/Ibl

OcoOeHHOCTH OpraHu3alK KOJIbYaThIX
yepgeil. Jlaboparopnas pabota «/3yueHue
BHEILHETO U BHYTPEHHErO0 CTPOCHUS
JOKJIEBOTO YEPBS»

41

OpFaHI/ISaHI/Iﬂ TIOJIOCTH TEJIa KOJbYaTbhIX




yepBen

42

Pa3zmuoxeHue u pazHoodpasue KoiabuaThIX
yepseid. JlabopaTopHas padora «/3yuenue
BHEIIIHETO U BHYTPEHHET0 CTPOCHUS
MEIHUIMHCKON NUsABKH. M3yuenue
CTPOEHHUSI MHOTOIIIETUHKOBBIX YEPBEI»

43

OOmas XxapaKTepruCTUKA MOJUTIOCKOB.
Bproxonorue mommocku. JlaboparopHas
pabora «/3y4eHHE BHEITHETO
BHYTPEHHEI0 CTPOEHUSI OPIOXOHOTOT0
MOJLTIOCKA»

44

45

46

47

JIByCTBOpUYATHIEC MOJUTIOCKH.
Jlaboparopuas padota «3yueHue
BHEIIHEr0 U BHYTPEHHEr 0 CTPOCHUS
JIBYCTBOPYATOTO MOJUTFOCKa

I'onoBonorue mommtocku. JlabopatopHas
pabota «/3ydyeHue BHELUIHETO U
BHYTPEHHET0 CTPOEHMSI TOJIOBOHOTOT'O
MOJUTIOCKa»

OcobeHHOCTH OpraHu3aluu
YJICHUCTOHOTUX.

Knacc Pakoo6pasnsie. JlabopaTopHas
pabota «/3yueHne BHEITHETo CTPOCHUS U
KOHEeUHOCTel pakooOpa3Hbix. M3yuenue
BHYTPEHHET0 CTPOEHUS paKOOOPa3HOT0»

48

49

MHuoroo6pasue 1 3HauYeHHe paKooOpa3HbIX

Knacc ITaykooGpa3usie. CTpoeHue u
Mopdodorus, pasHooOpaszue




ayKoOOpa3HbIX

50

51

MHoroo6pa3ue naykooopa3HbIX

Krnacc Hacekomeie. Jlaboparopras pabota
«M3ydeHne cTpoeHus: POTOBOTO arapara
Y KOHEYHOCTEeH Hacekomoro. M3yuenue
BHYTPEHHETO CTPOCHHS HACEKOMOT0»

52

BHyTpeHHe cTpoeHue, pa3MHOKEHNE U
pa3BUTHE HACEKOMBIX

53

54

OcHoBHBIE OTpsAAbI HACCKOMBIX C
HCIIOJIHBIM IMPEBPALICHUEM

OCHOBHBIE OTPSI/IbI HACEKOMBIX C TIOJTHBIM
npeBpatieHreM (Yeuryekpbuibie)

55

OCHOBHBIE OTPsI/Ibl HACEKOMBIX C MOJHBIM
npeBpatieHreM (JKecTkokpbLibie 1
[lepenoH4yaToOKpbLIbIE)

56

57

58

OCHOBHBIE OTPsI/Ibl HACEKOMBIX C IIOJHBIM
npeBpatieHreM [IBykpbuibie 1 bioxu)
OOuiecTBeHHBIE HaceKOMbIE. MeIOHOCHBIE
ITYEIIBI

Oco0OeHHOCTH OpraHU3aIK XOPAOBbIX
KUBOTHBIX

59

[Toxarun I"'onoBoxopaossie. JlabopaTopHas
pabota «3ydeHue BHENTHETO U
BHYTPEHHETO CTPOCHUS JIAHIICTHUKA Ha
(buKCUpPOBaHHBIX MperapaTax»

60

OOu1mii 0030p CTPOCHHUS U Pa3BUTHS
M03BOHOYHBIX KUBOTHBIX

61

OOm1ast xapakTepUCTHKA PBIO




62

MecTta oOuTaHus, BHEITHEE CTPOCHUE C
ckenet pe10. JlaboparopHas padota
«/3ydeHue ckeneTa KOCTHBIX M XPSIICBBIX
pBIO»

63

Buyrpennee ctpoeHue u
KU3HEICATeNLHOCTD pBIO. JlJabopaTropHas
pabota «/3y4yeHnue BHYTPEHHETO CTPOCHHUS
PBHIOBDY

64

65

PasMHoOxeHMe U pa3BUTHE PBIO

Xpsesbie poIObl. JJabopaTopHas pabota
«3yuenmne pazHooOpas3us pbio»

66

Kocrabie ppi0b1. JlabopaTopHas pabora
«OmnpeeneHre Bo3pacTta poi0 10 YeIrye»

67

68

Pounb prIO B iprpo/ie ¥ )KU3HU YelloBeKa
OO11ast XxapaKTEepUCTHKA 36MHOBOTHBIX.

JlaGopatopHnas pabora «3yueHue ckenera
JATYILIKK

69

BuyTtpennee ctpoeHue u
KUZHEIESITEIIbHOCTh aM(puOmii.
JlaGopatopnas pabora «3yuenue
BHYTPEHHET0 CTPOEHUS JITYILKU U
TPUTOHA»

70

XKuzHeHHbI ki ampuouii.
JlaGopatopnas pabora «3yuenue
WH/IMBUYAJIbHOTO Pa3BUTHS
3€MHOBOJIHOT 0

71

MHoroo0pasue, 3HaueHue U OXpaHa
3eMHOBOIHBIX




72

OOm1ast xapaKTepUCTHKA
npecMbikatonuxcs. JlaboparopHas pabora
«/3y4eHne BHEIITHETO U CTPOCHUS

sIIepuIbl. M3yueHne ckeneta simepuibh

73

Buyrpennee ctpoeHue u
KHU3HEEATSIILHOCTh PENTHIIUH.
Jlaboparopnas pabota «3yuenue
BHYTPCHHETO CTPOCHUS SIILIEPUTLIBD

74

75

76

PasMHOkeHUE U pa3BUTHE PENTHIAN

PaznooOpaszue pentunmid. SAuiepuibl 1
3meu. JlabopaTopHas pabora «3yueHue
pa3zHo00pa3us MPECMBIKAIOIINXCS»

PaznooOpaszue pentunmii. Uepenaxu u
KPOKOJWJIbl. 3HAU€HHUE U OXpaHa
MPECMBIKAOIINXCS

77

OO6m1ast xapaKTepuCTUKA MITHII.
Jlaboparopnast padota «13yuenue
BHEIITHETO CTPOCHUS MITHUI]

78

OHOpHO-JlBI/IFaTeJ'II)HaSI CUCTEMA IITUL.
JlabopaTtopHas pabota «3ydeHue

BHCIIHETO CTPOCHUA U IEPHEBOI'0O ITIOKPOBa
nTull. M3ydeHue ckeirera nTHIIBD

79

80

BHyTpeHHee cTpoeHue NTuLl

OpFaHBI YYBCTB, HCpBHas CUCTECMA U
ITOBCACHUC IITHIL

81

Pasmuoxxenue u Pa3BUTHC U IITUILI.
JlabopaTtopHas pabota «3ydueHue
CTPOCHUS SIi1a ITULD)




82 DKOJIOTUYECKHE TPYIIIBI MITHIL 1
CucremMaTU4ecKue rpymibl MTULL.
83 [TpakTuueckas pabora «OnpenencHue 1
IITHI] C UCTIOJIb30BAaHUEM OIIPEIEIUTENCH
84 3HavYeHHE W OXpaHa MTHUII 1
85 Opranu3zanus u CTpOEHHE 1
MJIEKOITUTAFOIIINX
OnopHo-aBUTaTenbHas CUCTEMa
miekonurtarmux. Jlaboparopuas padbora
86 «M3ydenue ctpoeHus yepena u 3yOHOn 1
CHCTEMBI PA3ITUIHBIX MIICKOTIUTAIOIIHX.
N3yuenue cTpoeHus ckenera
MJICKOITUTAFOTIIUX
87 BrayTpenHee cTpoeHre MIIEKOMUTAKIIUX 1
88 Opranbl 4yBCTB, HEPBHAsI CUCTEMA U 1
MOBEJICHNE MJIEKOITUTAIOLINX
89 Pa3zmHoxeHue u pazButue 1
MJIEKOTTUTAFOIIIX
90 Ce30HHbBIE U3MEHEHHS B KU3HU 1
MJIEKOTTUTAFOTIIX
MHoroo0pa3ue MIEKOTUTAIONIUX.
91 JlaGopatopnas pabora «M3yuenue 1
pa3zHo00pa3us MICKOMUTAIOIINX)
92 3HaYeHNE M OXpaHa MIIEKOTTHTAOIIIX 1
93 DBouoLUs 6€CIIO3BOHOYHBIX JKUBOTHBIX 1
94 DBOJTIOIHS XOPIOBBIX )KHBOTHBIX 1
95 Okonorndyeckue GaKTopsl 1
96 Cpensl 0OuTaHUs KUBOTHBIX 1




97 [TonmyAuuy )KMBOTHBIX 1
Okocuctema. [IpakTudeckas padora

98 «M3yueHne mpupoaHOro COOOIIecTBa: 1
COCTaBa U CTPYKTYPBD)

99 JKUBOTHBIN MUP NPUPOIHBIX 30H 3eMJITH 1

100 Bo3saeiicTBue yenoBeka Ha JKUBOTHBIX B 1
IPUPOJIC
3HaueHue TOMAIIHUX )KUBOTHBIX B )KU3HH

101 yenoBeka. JlaboparopHas pabora 1
«Habmroienust 3a NTUIIAMU B TOPOACKOM
cpene»

102 Oxpana )XKMBOTHOI'O MUpa 1

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabueie  Ipaxrueckue fl[?.y‘leﬂl/lﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTshI pecypen
1 Cucrema 6GMOJIOTHYECKUX HAYK, H3YYaIOLINX 1
YyeJioBeKa
2 XUMUYECKUI COCTaB KJIETKH 1
3 [TpocTpaHcTBEHHAas CTPYKTypa U 1
Oononornyeckne QyHKIUN OETKOB
Cocras, crpoeHue U QyHKIMHU JIUIUI0B
CocraB, cTpoeHHe U (PYHKIIUU yTIEBOIOB 1
6 Cocras, cTpoeHue U (yHKIIMU HYKJIEMHOBBIX 1
KUCJIOT
7 OOMeH BellecTB U MpeBpallieHne S3HEPTUn
8 Perynsauus u HapylieHus: oOMeHa BEIECTB
9 Knerounoe crpoenue opranu3mMoB 1
KUBOTHBIX U YeJIOBEKa
Crpoenue knetku. [Ipaktnueckas pabora
«ITpocMOTp 3JIEKTPOHHO-
10 MUKPOCKOIIUYECKUX poTorpaduii 1 1
[IPEnapaToB CTPOEHUS KIETKHU U
MEKKIJIETOYHBIX KOHTAKTOBY
11 Snpo knetku. KneTouHblil UK 1
12 Muoroo6pasue u auddepeHInpoBKa KIETOK 1
13 Tumnbl TKaHEW OpraHu3Ma 4eJIOBeKa. 1 1

[IpakTrueckas pabota




«MHKPOCKONIMPOBAHKE MPENIAPATOB
OCHOBHBIX TUIIOB TKaHEW»

14 OnuTenuanbHble TKaH! 1
CoenunutenbHas TKaHb: CBOWCTBA, TUIIBI

15 KJIETOK, XapaKTEPUCTHKA MEKKIETOYHOTO 1
BEleCTBa

16 Kiaccudukanust coeTMHUTEBHBIX TKaHEH 1

17 CkeneTHast MblllI€YHasl TKAHb 1

18 Cepaeunas ¥ riaJKas MbIIIICYHbIC TKAHU 1

19 HepBHast TKaHb: HEUPOHBI U HEHPOTIIUS 1

20 HepBHble BoIOKHA ¥ HEPBHBIC OKOHYAHUS 1
Opranu3anus HEpBHOM CHCTEMBI.

21 [IpakTuueckas pabora «M3yuenune 1
THECTOJIOTUYECKUX MPETapaToB OPraHOB
HEPBHOHN CUCTEMBI»

22 CrpoeHue U GyHKIUU CIIMHHOTO MO3Tra 1
IIpononroBarsiii U 3aJHUNA OTAENBI

93 ronoBHoro Mo3ra. [Ipaktudeckast pabota 1
«M3yueHue cTpoeHus rOJOBHOTO MO3ra Ha
MaKeTax»

24 Cpennuii 1 TpOMEXYTOUHBINH OT/IEIbI 1
TOJIOBHOTO MO3Ta

o5 CtpoeHue 60bIINX MOTyIIapUi TOJIOBHOTO 1
Mo3ra

26 Pednexco! u pednexropHas q1yra 1
MeToabI UCCIIETOBAHUS MO3TOBOM

27 AKTUBHOCTH M CTPOCHHS CTPYKTYP HEPBHOM 1

CHUCTEMBI




28

Hapymenust paboThl HEPBHOM CHCTEMBI

29 CtpoeHune CEHCOPHBIX CUCTEM

30 Oprans 3penus. JlabopatopHas padora
«M3yueHune cTpoeHus opraHa 3peHus»

31 Hapymenus 3peHust 1 METOJIbI UX JICUCHHSI

39 Opransl cnyxa. JlaboparopHas pabota
«M3yueHune cTpoeHUs opraHa ciayxa»
Opranbl 000HSHYS, OCS3aHUs, BKYCa,

33 paBHoBecwus. Jlaboparopnas paboTa
«M3yueHne rucToIOrHYeCcKUX MpernapaTon
OpTraHOB YYBCTB»

34 DHJIOKpUHHAS CUCTEMA

35 Omnpenenenre U OCHOBHBIE XapaKTEPUCTHKU
TOPMOHOB
JKene3pl BHYTpEHHEN CEKpPELIHH.

36 JlaGopatopHas pabora «3yueHue
TUCTOJOTHYECKHUX MPerapaToB
SHIOKPUHHBIX OPTaHOB»

37 JKene3bl cMemaHHOM cekpennu. Perymsamus
NeSITeTTbHOCTH KeJ€3 BHYTPEHHEH CeKpernn

38 DHJOKPUHHBIE 3a00I€BaHMS U UX JICUCHUE

39 PedrnexropHas Teopus HOBEACHUS

40 CurnanbHble cucTeMbl. Peub. [1aMaTh.
Mpblenue

41 KoruutuBHbIe QYHKIIUN HEPBHOM CHCTEMBbI

42 Hapymienus noseaeHusi, COBpeMeHHbIE

MCETOABI JICUCHHUA




43

Anaromudg kocti. CoeTMHEHUI KOCTEH

44

45

OceBoii ckener. [IpakTuueckas padora
«M3yueHune cTpoeHus CKeJleTa YeJI0BeKa Ha
MakKeTax»

CKeJeTsl II0SICOB KOHEYHOCTEN U CBOOOIHBIX
KOHEYHOCTEH

46

Hapymenus cTpoeHust CKENETHON CUCTEMBI,
uX NpoQUIAKTUKA U JIeUCHUE

47
48

CrtpoeHure u paboTa MBIIII]

OCHOBHBIE MBIIINBI TCJIAa YCJIIOBCKA

49

[IpodunakTuka u JieueHnEe TOBPEXKICHUMA
OIOPHO-ABUTaTEIbHOIO alapara.
[IpakTuueckas pabora «Oxa3zaHue nepBoi
MIOMOIIH NPH MOBPEXKJIEHUH CKeJIeTa U
MBIIIIID)

50

51

52

Amnaromus cepana. JlaboparopHas padota
«IIpocMOTp TUCTOJIOTHYECKHX TIPETIapaToB
CEpPACYHOM MBI

PaGora cepana. [Ipaktuyeckas pabora
«3mepenne apTepruanbHOro AaBJICHUS U
yJIbCay

Hapymenus pabots! cepaua. Jlabopatopnas
pabota «neKTpoKkapauorpapus»

53

Kposenochas cucrema. JlabopaTopHas
pabota «/3y4eHne rucTonornueckix
IIPENapaToOB CTEHOK COCYI0B»

54

Kpyru xpoBooOpamenus. [lepBas momorisb
IIPU KPOBOTEUEHUSX




55 AnaTtomust TUMQPaTUIECKON CUCTEMbI

56 BryTpeHHss cpeia opranu3mMa
CocraB 1 popMEHHBIE JIEMEHTHI KPOBH.
OputpouuTsl 1 TpoMOOIMTHL. JlabopaTtopHas

57 pabora «/3ydeHue rucToI0ornuecKux
IpenapaToB KPOBU U OPraHOB
KPOBETBOPEHUSI»

CoctaB u pOpMEHHBIE 3JIEMEHThI KPOBH.

58 JletikouuTel. JTaboparopHas pabora
«V3y4yeHune rucTonornyeckix npenapaTon
KPOBU ¥ OPTraHOB KPOBETBOPEHUS»

59 I'pymmet kpoBH

50 MexaHu3MBbl 3alUThl OPraHU3Ma OT
uHpexun

61 Opranbel IMMYHHOH CUCTEMBI

62 BposxnenHslii 1 mproOpeTeHHbIN
UMMYHHUTET

63 HeunndexnoHHbI MIMMYHUTET

64 WNHpexnmonnsle 3a0051eBaHus U UX
npodusakTuka
AHaATOMUS IIXaTEIbHON CUCTEMBI.

65 JlaGopaTtopHnast pabora «3yuenue
THECTOJIOTUYECKUX MPETapaToB OPraHOB
TIBIXQHUSD
Jlerkue ¥ JpIXaTeNbHbIC ABHKEHHUS.

66 [IpakTuueckas padora «M3mepenue ooxBara

TPYIHOM KJIETKU B COCTOSIHUH BI0OXA U
BhIZIoXa. Omnpeiesienrne YaCTOThI AbIXaHUs»




67

l'a3000MeH U perynsius JIbIXaHusl.
[IpakTruueckas padota «BiusHue
pa3INyYHbIX (PAaKTOPOB HA YACTOTY JIbIXaHUS»

68

69

70

71

l'uruena npixanus. 3a00eBaHUsI OPraHOB
JIBIXAHUS

AHaTOMMSI MUILEBAPUTEITHLHON CUCTEMBI.
JlaboparopHas pabota «lccrnenoBanue
JIEHCTBHUS (PEPMEHTOB CIIFOHBI Ha KpaxmalDy
[TunieBapeHue B KeIyaKe U AESITEIbHOCTD
nevyeHu. «M3ydeHne rucToIorn4ecKux
[pernapaToB OpraHoOB MUIIEBAPUTEITHHON

CHUCTCMBI»

HHmeBapeHHe B KuIleuHuke. BcachiBaHue

72

73

Peryssinus numesapenus

I'uruena nuranus. 3a00JIeBaHUS CUCTEMBI
MMUIICBAPCHUA

74

CrtpoeHnue BbIICTUTEIFHON CHCTEMBI.
JlaGopaTtopHast pabora «3yuenue
THCTOJIOTUYECKUX IIPENapaToB pa3HbIX
Y4aCTKOB MOYKH, MOUYETOUYHHKA, MOUEBOTO
y3BIPS»

75

®ynknuoHupoBanue nouku.Hepsuas u
ryMOpajbHasi PeryJisius OpraHoB
BBIJICIIUTEIILHON CUCTEMBI

76

77

3aboseBaHns OPraHOB MOYEBBIICITUTEIHLHOM
CHUCTEMBI

Myxckas nosioBast cuctema. JlaboparopHas
pabota «/3ydeHne ruCTOIOTHIeCKIX




MpenapaToB OPraHoB MOJOBOU CUCTEMBI»

Kenckas nonosas cucrema. JlabopatopHas

78 pabota «M3y4eHne TuCTOIOrHYECKIX
MpernapaToB OPraHOB MOJIOBOM CHCTEMBI»

79 Bocnpoussenenue opranusma yesioBeka

80 BepemeHHOCTD, €€ MIIaHUPOBaHUE.
3aboseBaHus MOJIOBOM CUCTEMBI
Crtpoenue u ¢yHkiuu koxu. [Ipaktuyeckas

81 paborta «MccnenoBaHue ¢ MOMOIIBIO JTYIIbI
TBHUIbHOMW U JJANOHHOM CTOPOHBI KUCTI)
[TpousBoausie koxu. [IpakTuueckas padbora

82 «M3yueHne rucToIOrHYecKuX MpenapaTon
SMUACPMHUCA U IEPMBI»

83 3a0oieBaHUs KOXKH U UX MPEAYIPEKICHHE.
['uruena koxu

84 [IpucnocobneHmne yenoBeka K MEHSFOIIHMCS
YCIIOBUSM CPE/IBI

85 TepMoperynsauus: poib KOXKHU U COCYI0B
AnanTanuu 4eJioBeKa, €ro OPraHoOB M TKaHEH

86 K HU3KUM KOHIIEHTPAIUSAM KUCIOpoa 1
TUTIOKCHH

87 [{upkaaHbIe pUTMBL. AJaNTaIAA K
HEBECOMOCTH

88 Putmuueckue npouecchl
KUZHEIEATEIILHOCTH

89 3aKOHOMEPHOCTH HACJIETOBAHMS IPU3HAKOB

90 I'eHbl 1 HacenOBaHUE PU3HAKOB

91 MexaHu3MBbl OnIpeIeTICHUS TT0J1a




92 CueruieHHOE HacJeI0BaHUE PU3HAKOB 1

93 MoaudukanoHHas U HaCJIEICTBCHHAS 1
U3MEHUYUBOCTD

94 MeToibl HCcCIleIOBaHUS HACIICICTBEHHOCTH 1
YeroBeKa

95 Hacnencreennbie 3a0051eBaHUS YEIOBEKA

96 [TomynsiioHHAs TeHETHKA YeJIOBEKa 1

97 buonndopmaruka. ['enernueckas 1
UH)KEHEPHUS
YesoBek B CHCTEME JKUBOTHOTO MHUDA.
[IpakTudeckas padora «3yueHune

98 JPEBHEUIIICH NCTOPHH U IBOJIOLIUN 1 1
YeJI0BEKa Ha MPUMEPE KOJUICKIUNA U
PEKOHCTPYKIUI»

99 YHUKaTbHBIC TPU3HAKHA TOMUHUT 1

100 CX0/ICcTBO U pa3inyus YeIOoBeKa U 1
YeJI0BEeKOOOPa3HbIX 00€3bsH

101 Okonoruveckue GakTopsl U UX JCHCTBUE HA 1
OpTaHW3M YeJIOBEKa

102 310pOBbE YETOBEKA KaK COIHabHas 1
[IEHHOCTh

OBIIEE KOJIMYECTBO YACOB I10 102 12
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