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Brenenne

uronorns — Hayka o kierke. CoBpeMeHHas KieToyHas Teopus. KieTka — enuHMIIa CTPOCHMS, >KU3HEAEATENBHOCTH U
Pa3MHOXKEHUsI KUBOI'0. XUMHYECKHH cocTaB KieTKH. CTpyKTypHasi OpraHu3anusl KJIeTKH. DYKapuOTHBIE M MPOKAPHOTHBIE KIIETKH.
Mewmb6pana. Ilutomnasma. Opranounpl. Enmnas memOpanHast cucreMa KI€TKH. MHTOXOHApPHHM W IDiacTHAbl. LluTockener u
opranous! ABwxeHus. Anpo. Xpomocomsl. I'ensl. Y nBoenne xpomocoM. ITnonanocts kinetku. Knerounsiil nmukn. Muros. Meiios.
PasmHO)xeHne. THUITBI )KU3HEHHBIX [TUKIIOB.

Bupyconorust — Hayka o Bupycax. Bupycsl — Hekierounsie Gpopmbl. Bkitag poccniickux U 3apyOeKHBIX YYEHBIX B Pa3BUTHE
BUpYycosoruu. BupycHsle 3a001eBaHus pacTeHHH, )XUBOTHBIX U YelioBeKa. Mepbl IpOGHIaKTUKY BUPYCHBIX 3a00JI€BaHUH.

CoBpemMeHHas KiaccuuKanusi OpraHn3MoB, OCHOBHBIE TPUHIMNBL. Kitaccugukaryst opraHu3MOB U 9BOJIIOIMOHHOE YUSHHE.
Teopus 3Bomouuu Yapin3a JJapBuna.

Meroapl HaydHOro no3HaHusi B Oumonoruu. [IpaBuiia paGoThl cO CBETOBBHIM MHMKPOCKOINIOM. BpeMeHHbIE M IOCTOSHHBIC
MUKpoIpenaparbl. MeTonuKa NpPUTOTOBJICHUS BPEMEHHBIX MUKpOIpenapaToB. MHKPOCKOMHS ONTHYECKas, 3JIEKTPOHHas,
CKaHMpYIOIIasi, 30HA0Bas.

Jlemoncmpayusn 1opTpeToB Y4EHBIX, MUKpodoTorpaduii KIEeTOYHBIX CTPYKTYD, BBINOJHEHHBIX C ITOMOLIBIO Pa3INYHBIX
TUIIOB MUKPOCKOIIHH.

Jlabopamopusie u npaxmuyueckue padoomol

[lpaBuia TexHUKH O0€30MACHOCTH TPH TPOBEICHUH J1a0OPATOPHBIX W TPAKTUYECKHX padoT. OCHOBBI MHUKPOCKOIHU:
NPUTOTOBJICHUE BPEMEHHBIX NpernaparoB U paboTta ¢ MUKpockornoM. OdopmiieHre pe3ynbTaToB paboThl ¢ MUKPOCKOIIOM.

Bakrepun u apxeu

MukpoOuosorusi — Hayka 0 MHKpoopranuzmax. OCOOEHHOCTH CTPOEHHs HPOKApHOTHOW KieTku. MHoroobpasue ¢opm
KieTok Oakrepuit. Poct u pasmHoxenue Oaxrepuit. Cropbl Oaktepuil. JKH3HenesTeNbHOCTh OakTepwii: aBTOTpO(QHBIE H
rerepoTpodHbIe, aHadpOOHbIE U adpoOHbIe OakTepuu. [{nanobakTepun u UX poib B MPUPO/IE.

OcoOeHHOCTH OpraHU3allK apXed M UX OTIan4Ks oT OakTepuid. Ponb apxeil 1 OakTepuii B BOSHUKHOBEHHHU 3YKapHOTOB.

Pacnipoctpan€nHocTh OakTepuii ¥ apxei, UX polib B MPHUPOJE M JKU3HM uelloBeka. Poib OakTepuil B OMOreOXMMHUUYECKHX
LUKIIAX.

Jlabopamopnvie u npakmuueckue paoonbol

W3ydenne MeTonoB Ae3nH(EKINHT U CTEPUIIH3ALIIH.

W3yuenue mop¢onorun GakTepuii HA MUKPOCKOIMYECKHX Mpenaparax.

MHoroodpa3ue 0{HOKJIETOYHBIX IYKAPHOT

OCHOBHBIE TPHU3HAKH OJHOKJIETOYHBIX JyKapuoT. CTpoeHue, IBIDKCHHE, IIMTaHHE, DPAa3MHOXKECHHE OJHOKJIETOYHBIX
aBTOTPOGHBIX U TeTEPOTPO(PHBIX DYKAPUOT Ha NpHMEpE 3BIVICHBl M TPHIAHOCOMBI, TPHXOMOHAIbl W KHUIIEYHOH JIIMOJIUH,
uHdy3opun Tydenbku u MaSPUHHOrO IUIa3Moaus, paguonsapuid u Qopamunudep, am€Obl MpoTes, AUAaTOMEW. 3HaueHHUE
OJIHOKJIETOYHBIX JYKapHOT B IPUPOAE U JKU3HM denoBeka. CoHHas Oone3Hb, OonesHp lllaraca. KoxHBII M BHCLEpaibHBIHA
neinManuno3. Tpuxomonuas. JIsMOIHO3.

Jlabopamopnvie u npakmuueckue pabomot

V3ydeHne 0JHOKIETOUYHBIX OPraHU3MOB ITOJ MUKPOCKOIIOM Ha BPEMEHHBIX M (PMKCHPOBAHHBIX MHUKpONpenapaTax.

ApxenacTHAHbIE HIH «PACTEHUSD)

Boranuka — Hayka 0 pacTeHusiX

Kpatkas ucropus pa3sutus 6otannku. botannka u 00bpeKTH €€ rccneqoBannii. O0BEM mapcTBa «PacTeHUSD B COBPEMEHHON
chUcTeMe OpraHudeckoro mupa. Pasznmenst Ooranuku. CBsizb OOTaHMKM C JPYTUMH OHMOJIOTMYECKUMM HayKaMH, MEIULIUHOM H
CEeNTbCKUM XO3SIUCTBOM. Ponb OOTaHUKM B (DOPMHPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI Mupa. [lepcriekTHBEI
pa3BuTHs OOTaHWKH Kak Hayku. [IpuMeHeHne OoTaHIMYeCKUX 3HaHUI yenmoBekoM. [Ipodeccrn genoBeka, cBI3aHHbBIE ¢ OOTaHHUKOIA.

Hemoncmpayua 1OpTPETOB YUEHBIX, )KUBBIX PACTEHUMN, KOJJIEKUUN U MYJISDKEH.

OO0mas opranu3anys pacTUTeJbHOI0 OPraHu3Ma

PactutensHas kineTka u €€ 0COOCHHOCTH.

Pactutenshble TkaHW. OTKpBITHE PACTUTENBbHBIX TKaHed. CTpoeHne n (QYHKIMH pPAacTHTENBbHBIX TKaHed. Ilpocteie u
cioxHble TKaHn. OOpa3oBaTenbHbIE, TOKPOBHBIE, OCHOBHBIEC, MEXaHUUECKHUE, MPOBOISIINE TKAHH.

Oprasbl ¥ CHCTEMBI OPTAHOB PACTUTEIBHOTO OPTAaHW3MA, WX B3aUMOCBA3b. PacTHTENBHBIM OpPraHM3M KakK €AWHOE IIEJIOe.
BereratuBHbIE 1 TeHEPAaTHBHBIC OPTaHBI.

Jlemoncmpayus OTBITOB TIO OOHAPYKEHHUIO B CEMEHAX PAaCTEHUI BOJIbI, MUHEPAIBHBIX ¥ OPraHWIECKUX BEIIECTB, Kpaxmaa,
OemnKa ¥ Kupa.

Jlabopamopusie u npakmuueckue padomol.

W3ydenune cTpoeHNs: paCTUTENBHBIX KJIETOK Ha TOTOBBIX M BPEMEHHBIX MUKPOIIpETapaTax.

Habmonenue nporecca mia3mMonn3a 1 AEIIa3Molin3a B PACTUTENBHBIX KIETKaX MO MUKPOCKOIIOM.

N3zydyenne ocoOeHHOCTEN CTPOCHMS TKAHEH pacTeHHI Ha TOTOBBIX M BPEMEHHBIX MHUKPOIpenaparax.

W3ydenue cTpoeHns: OPraHOB PacTEHUH Ha KHUBBIX 00BEKTaX M repObapHBIX 00pasIax.

CnopoBblie pacTeHUsI



Kpacnsle, 3eqénbie 1 XapoBble BOIOPOCJIH. ANBronorus — Hayka O BOAOpocsSX. Bomopocnn — HeTakCOHOMHYECKas
TpymIla OpraHMu3MOB, IPUCIIOCOOIEHHBIX K XXM3HU B BOJHOM Cpezie, OTHOCSIIUXCS K Pa3IMYHbIM [IAPCTBaM B COBPEMEHHOH CHCTEME
OpraHndeckoro Mupa. MecTo KpacHBIX, 3€JN€HBIX M XapoBBIX BOAOPOCIEH B COBPEMEHHOW CHCTEME OpPraHHYECKOrO MHpa.
OcoOeHHOCTH UX CTPOEHHMS, Pa3MHOXEHHS M )KU3HEHHBIX IIMKJIOB Ha IPUMeEpe XJIaMHUIOMOHA/IBI, XJIOPEJUIBI, KIaJ0(QOphl U YIbBHI,
CHHPOTUPHI U Xaphbl, TIOPPUPEIL.

Byprie Bomopociy, MX TaKCOHOMHYECKOE IOJIOKEHHE BHE LApCTBa pacTeHHWi. JKM3HEHHBIe HUKIBI JJaMHHApHU (MOpPCKast
Kamycta) u ¢ykyca. Pactipoctpanenue n sxonorus. Pons B mpupose 1 3HaYeHUE B )KU3HH YETIOBEKA.

[IpoucxoxneHne BHICIIMX pacTeHUH (3MOpHOGHT) OT XapoBbIX Bomopocield. CoBpeMEHHBIE MOAXOABI K CHCTEMaTHKe
pacTeHuid.

MoxoBuansie wiam Mxu. OOmas XapakTepUCTHKA, CTPOSGHHE U IKH3HEAESATEIbHOCTh, JKU3HEHHBIH ILIMKJI MXOB.
Msuoroobpazue MxoB. KykymkwH n€H u carHym. PacrpocTpaHeHHe M OKOJOTHST MXOB. 3HAu€HHE MXOB B MpUPOJE U
KHU3HE/IEATENBHOCTH YenoBeka. TopdoodpazoBanue. [led€HOUHNKYE 1 AHTOLIEPOTOBBIE.

InaynoBuanbie (maaynsr). OOmas xapaxrepuctuka. Mopdonornueckne 0OCOOCHHOCTH BETE€TATUBHBIX OPraHOB.
OcoOeHHOCTH OpraHM3alliM, J>KU3HEHHOrO IMKJIa IulayHa OynmaBoBUmHOro. [loioBoe TmoOKoleHHWe, penykuus raMmerodura.
Pacnipoctpanenue u 3KONIOTHS IUIAyHOBUIHBIX. 3HAUYSHUE B NPUPOJE M WCIIONB30BAaHHE YeIOBEKOM. VcKkomaeMble IiayHOBHIHEIE.
Posb nckonaemMpIX MIIayHOBU/IHBIX B PACTUTEIHHOM TIOKPOBE MalIe030MCKO Apbl U B 00pa30BaHUM KAMEHHOTO YIJIsl.

[ManoporHnkoBuAHbIe (ManopoTHUKH u XxBomm). OOmas XapakTepuCTHKa MAaNOpOTHUKOBUAHBIX. OcoOeHHOCTH
OpraHM3allMi BETETATUBHBIX OPTraHOB, XM3HEHHOIO IMKJIA XBOIIa mnoneBoro. CTpoeHWe W KHU3HEAESATEIbHOCTh MarOPOTHUKOB.
JKu3HEeHHBIH LUK NarnopoTHHKOB Ha IMpPUMeEpE LIMTOBHHKA MYKCKOro. PacnpocTpaHeHHWE W DKOJOTHS MaropOTHUKOBUIHBIX.
3HaveHHe B MPHUPOJIE U )KUZHEESTEILHOCTH YeSIOBEKa.

Jlabopamopusie u npaxmuyueckue padoomol

Wzydyenne ocoOEHHOCTEW CTPOGHUsS] U JKW3HEHHBIX IMKJIOB OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX 3eNEHBIX, XapOBBIX M
KPacHBIX BOAOPOCIIEH Ha )KUBOM U repOapHOM Marepualle.

H3ydeHue CTpoeHuUs M )KU3HEHHBIX [IUKIIOB OYpPBIX BOJIOPOCIIEH Ha )KUBOM M repOapHOM MaTepuae.

H3ydeHne ocoOEHHOCTEH CTPOCHHS KYKYIIKWHA JIbHA M cparHyMa (Ha XKHBBIX U TepOapHbIX 00bEeKTax).

H3ydeHne ocoOEHHOCTEH CTPOCHUs Tu1ayHa 0yJIaBOBHUAHOIO (Ha KHBBIX U TepOapHBIX 00BEKTaXx ).

H3ydeHne 0ocoOEHHOCTEH CTPOEHHS XBOIIA MOJEBOro (Ha )KUBBIX U repOapHBIX 00BEKTaX).

H3ydeHre 0coOOEHHOCTEH CTPOCHUSI MAOPOTHHKA IIIMTOBHHKA MYXKCKOTO (Ha HBBIX M TepOapHbIX 00bEKTax).

CeMeHHBbIE pacTeHMs

I'onocemenHble. BO3HMKHOBEHME CEMEHHM — BaKHBIM 3Tal B 3BOJIIOLMU BBICHIMX pacTeHUW. JIpeBHHME CEMEHHbIE
MaNOPOTHHUKHU, MX POJb B JalbHEHIEM Da3BUTHH CEMEHHBIX pacTeHHil. OOIue NpH3HAaKM CEMEHHBIX PAaCTeHUH Kak HauOoiee
NPUCHOCOONEHHBIX K CYIIECTBOBAHMIO HA cylle. ['omoceMeHHble — HETaKCOHOMHYECKas IpyIIla CeMEHHBIX pacTeHHi. OOmas
XapaKTEePUCTUKA, OCOOEHHOCTH OpPTraHM3alMU TOJOCEMEHHBIX. JKM3HEHHBI LMK XBOMHBIX Ha IpUMepe COCHBL. PasHooOpasue
roloceMeHHBIX. XBoitHble, ['mHKroBBIe, CaroBHUKOBBIE, I HETOBBIE. PacmpocTpaHeHrne M IKOJOTHUsS TOJOCEMEHHBIX. 3HAUYEHHE B
NIPUPOJIE U B XO35MCTBEHHOM EATENbHOCTHU YEJIOBEKa.

Jlabopamopnvie u npakmuueckue paponbol

W3ydenne ocoOeHHOCTEH BHELITHETO CTPOSHHS BETOK, XBOH, LIMILEK U CEMSH XBOWHBIX (€J1b, COCHA, JINCTBEHHULIA).

IIBeTKOBBIE pacTeHusi. OOIas XapakTepUCTHKA IBETKOBBIX. CTpOEHHE M KHM3HENESITENbHOCTh IIBETKOBBIX. LIBETOK Kak
OpraH I0J0BOr0 Pa3MHOXKEHHS Y TOKPBITOCEMEHHBIX pacTeHU. PasHooOpa3ue 1IBETKOB: MpaBUIIbHBIE U HEIIPAaBUIIbHBIE, 000CTIONbIE
u pasaensHononsle. OJHONOMHBIE U BYNOMHbIE pacTeHus. CouBerust (CiioxHble, mpoctele). l[Berenue. PazButne Mukpo- u
meracrop. ['amersl. Ombuterne. OrmiomoTBopeHue. 3urora. J[BoiHOE OIUIOZOTBOPEHHE Yy TOKPHITOCEMEHHBIX (LIBETKOBBIX)
pacrenuii. Padorst C.I'. HaBammna. JKu3HEHHBIH HUKIT [[BETKOBBIX.

[Tnoxer u cemena. PasnooOpasue mionos. Cyxue u counble mwionsl. OTHOCEMsSHHBIE U MHOTOCEMSIHHbIE Iu10Abl. COMIonus.
CrpoeHne ceMsH ABYIOJbHBIX M ONHOAONBHBIX pacTeHHi. PazHooOpasue cemsH. PacnpocTpaHeHHe IUIOJOB U CEMSH B IPHPOJE.
VYcnoBus npopacranus ceMsiH. Jlpixanue ceMsiH. Pa3Butue npopoctka. PacripoctpaneHue II0A0B U CEMSH B IPUPOJE.

WnpuBunyansHOe pa3BuUTHE pacTeHHil (oHTOreHe3). Ileprnonmsl oHTOreHe3a: SMOPHOHANBHBINA, MOJIOAOCTH (FOBEHIUIBHBIN),
3penoctu (pa3MHOXKEHHUs), CTAPOCTH (CEHWIBbHBIN) Ha MpHUMEpe MOKPBITOCEMEHHOro pacTeHus. CTaJuy BEreTallMoOHHOTO IIepHOaa
pacTeHui Ha MpUMepe 371aK0B (BCXO/IbI, KYIICHHE, BEIXOA B TPYOKY, KOJIOIIEHHE, IBETEHUE, CO3PEBAHME).

Jlabopamopubvie u npakmuueckue paoonbol

Nzydenue mopdonoruu nBetka (Ha )KHUBbIX U (UKCHPOBAHHBIX 00BEKTaX).

Wzyuenne paznooOpasus couBeTnii (Ha repbapHBIX 00pasnax).

W3ydenne cTpoeHns 3aBA3M IBETKA U CEMSIMOYKH MO MUKPOCKOIIOM (Ha TOTOBBIX MHUKPOIIpErnaparax).

N3ydenne cTpoeHus: CEMsIH MOKPHITOCEMEHHBIX PACTEHUH.

M3yuenne cTpoeHus II0A0B U COIIOAUH.

CtpoeHue ¥ KU3HeAesITEJTbHOCTh CeMeHHbIX pacTeHMit

IToGer u moderoBbie cHCTEMBbI

[To6er. Mopdornorus mobera. CtpoeHre oOMMCTBEHHOro mobera. Y3en. Mexnoysnue. MetamepHocTh. Pa3zHooOpasme
moberoB. YKOpoueHHbIE W yAIMHEHHBIE moOern. BereratuBHble U reHepaTtuBHble moOern. [lonokeHune moOera B MPOCTPAHCTBE.
Bunonsmenénnrie modery.

IMouka — 3agatounslii moOer. CrtpoeHwe mouku. PazHOOOpasznWe MOYEK: BEreTaTHBHBIC, BET€TATUBHO-TEHEPATHUBHBIE,
reHepaTUBHBIE, OTKPBITHIC, 3aKpBITHIE. Bepxyiiednsie, O0KOBbIE (Ia3yIIHbIE) ¥ MPUIATOYHBIC TTOYKH.

Crebens. Mopgomnorust crebinst. @opma credieit y TpaBSHUCTBIX U IPEBECHBIX PACTEHHH.

Amnaromus crebmsa. CtpoeHne cTedist IBYAONBHBIX W OJHOJONBHBIX TPAaBSHHUCTBIX pacTeHHH. PacronoxeHne mpoBOSIINX
TKaHel. CTpoeHune cTeOIst IPEBECHBIX PACTEHHUH.

@Oynaknun credns. MexaHndeckas, TpaHCIIOpTHas. BereratnBHOe pa3sMHOXEHHE [IBETKOBBIX PACTEHUH.



Jlemoncmpayusn onstma — nepeBKeHIE MUHEPAIBHBIX U OPTaHMYECKUX BEIIECTB 110 CTEOIII0, BUJOM3MEHEHHBIX TOOETOB.

Jlabopamopuvle u npakmuueckue padomul.

Nzyduenne mopdonorun modera Ha KHUBBIX 00bEKTaX WM Ha TepOapHBIX oOpasmax.

W3zydenue cTpoeHns: BETETaTHBHBIX, TEHEPATUBHBIX M CMEIIAHHBIX IMo4YeK. Pa3HooOpa3ue mouek y ApeBeCHBIX paCTeHHUI.

W3yueHne monepeyHoro cnmia CTBOJNA PaCTEHUH U aHAJIN3 BIUSHUSA YKOJIOTMYECKUX YCIOBUI HA Pa3BUTUE PACTEHHM.

Nzydyenne ocoOeHHOCTEH aHATOMHYECKOTO CTPOSHHMsS CTEOJIT ABYNOJBHBIX M ONHOJONBHBIX TPaBSHHUCTHIX PAaCTEHUH (Ha
KHMBBIX 00BEKTaX MIIM HA repOapHBIX 00pasmax).

Nzydyenne ocoOeHHOCTEN aHATOMHYECKOTO CTPOSHUSI CTEOIIST IPEBECHBIX PACTEHUH.

Wzydenue TpaHcropTa BEIECTB B CTEOIIE.

Nzyuenne metamopdo30B moodera.

JIuer. Mopdornorus nucra. JlucroBas miacTMHKA, OCHOBaHHE JIMCTA, YEPEIIOK, NPWIMCTHUKU. Pa3HoOOpasue JMCThEB:
(OPMBI JIMCTOBBIX IUIACTUHOK, KHJIKOBAHUE JIMCTHEB, NMPOCTHIE M CIIOXHBIE JIMCThs. JIMCTOpacronoXeHue W JIMCTOBAas MO3aMKa.
BunonsmeHenust TUCTbEB U UX (DYHKIHU.

AnHaromust jucra. OmujaepMa M YCThbHYHBIA anmapar. Mesogwur. [Turmentsr sucra. [lmactuael. Xunmku (cocyamcro-
BOJIOKHHUCTBIE ITy4KH). OCOOEHHOCTH CTPOECHUSI CBETOBBIX U TEHEBBIX JIHCTHEB.

Oyakuuy nucTa. 3amacaromasi, 3allMTHas, BETCTAaTUBHOE Pa3MHOXEHUE U Jpyrue QyHKUWH. TpaHcrupanus ¥ ra3000MeH.
BnusiHre BHEITHUX YCIOBHU Ha TpaHcmupanuio. PorocuuTe3. 3HaueHue (oTtocuaTe3a. KocMudeckas poib 3enéHbix pacrenuit (K.
A. Tumupszes). Jlucromna, ero NpUYMHBI, MEXaHU3M U 3HAYEHHE B )KU3HHU PACTEHHSI.

Jlemoncmpayusn onelmog: BHIJEICHUE MUTMEHTOB JINCTa HA NPUMEPE CIIMPTOBOM BBITSHKKH XJIopoduiuia; odpa3zoBaHHe
KpaxmaJa B 3eJIEHBIX JIUCThIX Ha cBeTy (¢urypsl FO. Cakca); BIMsHUE CHIIbI CBETa Ha BBIJICNICHNE KUCIIOPOa BOJHBIMU PACTEHUSMH
(moncu€r My3BIPHKOB KHCIIOPOJIA).

Jlabopamopnsie u npakmuueckue padoomot.

N3ydenre Mop(oIoruu JrcTa Ha )KUBBIX 00BEKTaX MM repOapHbIX 00pasiax.

Tunsl 1 GpopMyITBI IUCTOPACTIOTOKEHHSI.

VccnenoBaHre aHATOMUU JIUCTA € TIOMOIIIBIO CBETOBOTO MUKPOCKOTIA.

W3zyyenne MmeramMop(h030B JIHCTA.

Kopenb u xopHeBble cucteMbl. Mopdosorust kopHs. Bunbl kopHeil. TUITBI KOPHEBBIX CUCTEM.

AmnaTomust KopHs. 30HbI KOpHA. KopHeBoit uexiuk. CTpoeHre KOpHS Ha MOMEPEYHOM Cpe3e B 30HE BCACHIBAHUS.

OyHkuuM KOpHsS. 3akpeluvieHue pacTteHusi B cyOcTpare. BcacbiBaHume M IpoBeNeHHE BOABI M MUHEPAJIbHBIX BELIECTB.
3anacaHue NUTATENIbHBIX BEIECTB.

MuHepanpHoe nuTaHue pacteHuil. IlocTymiueHue Bozmel M MHUHEpalbHBIX BemiecTB. KopHeBoe naBieHHE. DIIEMEHTBHI
MUHEPAJIbHOTO INHUTAHUsI (MAaKpo- M MHKPORJIEMEHTH). BhlpamuBanue pacTeHHMH METOAaMU THIPONOHUKH M a3pOIOHUKU.
OGecnieueHne ycioBUil A7t AbIXaHHUS KOPHSL.

Hpixanue xopHsi. CuHTE3 OMOJIOrMYEeCKH aKTUBHBIX BellecTB. BereratuBHoe pa3mHOXeHHe. Bumon3MeHeHHs KOpHEH U HX
GbyHKIMN.

Hemoncmpayusa orpactaHus MPUAATOYHBIX KOPHEH Ha IPUMEpe CMOPOAMHBI U APYTUX PACTEHUM; MOCTYIUICHUS BOIBI U3
II0YBBI B KOPEHb, HATHETAIOLIET O IEHCTBUS KOPHSL; BULOM3MEHEHHBIX KOPHEH.

Jlabopamopnvie u npakmuueckue papombol

W3yaenne mop¢onoruy KOpHs Ha )KUBBIX 00bEKTaX MUK repOapHbIX oOpa3iax.

N3ydyeHne aHaTOMHUUECKOTO CTPOSHHSI KOPHS Ha FOTOBBIX MHUKpOIIpenaparax.

W3ydenne cTpoeHNss KOHYMKA KOPHS IPOPOCTKA MIIEHUIB! ¥ IEPBUYHOI0 CTPOEHUS KOPHSI upuca (MM JPYroro pacTeHus).

N3zydenune cTpoeHNss KOPHEBBIX BOJIOCKOB C IIOMOLIBIO CBETOBOTO MHUKPOCKOIIA.

HccnenoBanue BIUsSHASA BO3lyXa Ha pa3BUTHE KOPHEN.

Nzydyenue meraMmopdo30B KOPHSI.

BereraTuBHOe pa3MHOXKeHMe pacTeHMil. BereraTmBHOE pa3MHOXKEHHE IIBETKOBBIX PACTEHHM M €ro 3HA4YCHHE B
€CTECTBEHHBIX YCIOBUSIX M B CEIbCKOXO3AHCTBEHHOW MpakTHKe. OCHOBHBIE ()OPMBI BEr€TATUBHOTO PAa3MHOXKEHUS: KOPHIMH,
JUCTBSMH, HAJ3EMHBIMH H MOA3eMHBIMU 1o0eramu. Pa3smuokenne npuBuBkoii. Pabotsr 11.B. Muaypuna. KionupoBanne pacteHuit.
MUuKpOKIIOHAJIBHOE pa3MHOXKEHUE pacTeHUi. KiieTouHast MH)KeHepHUsl Kak COBPEMEHHAS TEXHOJIOT Ul PA3MHOXKEHHSI pACTEHUIM.

[Tousa. PaGotsr B.B. JlokydaeBa o mouBe. XapakrepucTruka mouBsl. PazHooOpasue mous. [Imomoposme mouBsl. Y qobpeHus.
Hapymieanst MuHepatpbHOTO NMHUTAHUS PACTCHUI. ATpOTEXHHYECKHe MpueMBl 00paboTKu mouBHl. [loHATHE O CEBOOOOPOTE U €ro
3HAYEHWH JUTSA BBIPALMBAHMS CEIbCKOX03HCTBEHHBIX KYIBTYD.

Jlemoncmpayun crioco00B BEreTaTUBHOI'O PA3MHOXKEHNS HAa TIPIMEPE KOMHATHBIX PAaCTEHHUI.

Jlabopamopubsie u npakmuueckue paoomol

N3ydyenne MUTO3a B KOPEIIKE JTyKa.

W3ydenne ®RU3HEHHBIX UKJIOB PACTEHUH Ha repOapHBIX 00pa3max.

MeTo1pl MUKPOKJIOHAJIBHOI'O PA3MHOXKEHUST PACTEHUH.

Kaaccnpukamusa userkoBbix. OgHomonsHble u JIBymonbHele. CemelicTBa NIBETKOBHIX. J[BymombHBIC: KpecTomperHsie,
Poszousernrie, [lacnénoBeie, CrnoxuornBeTable, MoTeutbkoBEIE (Bb0OOBEIe), 3oHTHUHBIE. OMHOMONBHBIE: 37aKh, AMapHLUINCOBHIEC,
Jlunetinpie. Opxuanble. OTnuuurensHble npu3Hakd. PopMmynsl M auarpaMMbel IBETKOB. JIMKopacTyme ©  KyJbTypHBIE
TIPE/ICTABHUTEIN CEMEICTB, NX 3HAYEHHE B IPHUPOJIE U MCIOIB30BaHNE YeTIOBEKOM. PacpocTpaHeHne 1 KO Orus IBETKOBBIX.

Jlabopamopuvie u npakmuueckue padomut

W3ydyenne omIMYHATENBHBIX TPU3HAKOB IPEICTABUTENIEH CEMEHCTB MOKPHITOCEMEHHBIX.

Omnpenenenue NpeaCcTaBUTENEH Pa3IUIHBIX CEMEHCTB C MCIONIb30BAHUEM OINpENeNuTeNeil pacCTeHHI WK ONpeNeIHTebHBIX
KapTOYeK.

JKkoJiorusi pactenmii. Pactenns B npupoaHbIX coo01ecTBax



Pacrenns m cpema oburtanums. Dxonormyeckue (axTopbl. PacTeHHs M yCIOBHS HEXHMBOW IPUPOJBI: CBET, TEMIEpaTypa,
BJI&KHOCTh, MHUHEPAJIFHBIA COCTaB TOYBBL. JKOJIOTMYECKUE TPYIBI pacTeHUd. PacTeHns u ycioBHs >KMBOH HPHPOABI: MPsSMOE U
KOCBEHHOE BO3/ICHCTBIE OPraHN3MOB Ha pacTeHus. B3aumocBs3u pacteHnii Mex 1y co00i U ¢ IpyrMMHU OpraHU3MaMu.

3HavyeHNe OYBEHHBIX OPraHW3MOB Ul NHUTaHUS pacteHuil. Pusocdepa. bakrepuanbubie ki1yOeHbkH. Mukopusa (3HIO- U
SKTOMHKOpH3a). 3eNEHbIE yI00pEeHUSL.

PactutensHoe coobmectBo (¢puroneHo3). bruomeno3. Okocucrema. brnopasnooOpasne. BumoBoil cocraB pacTUTENBHBIX
co00IIecTB, JOMUHUPYIOUIME B HHUX BUJIBI pacTeHWil. PacnpeneneHne BHIOB B pacTUTENBHBIX COOOIIECTBAaX. SIpycHOCTB.
PactutensHble coolmiecTBa: jeca, Jiyra, 0010Ta, TYHAPHI, MyCTHIHU. [IprCIOCOOIEHHOCTh pacTeHHH K cpelie ¥ MecTaM OOWTaHuSI.
CMeHa pacTUTENBHBIX cO00IIEeCcTB. PacTuTebHOCTD (pacTuTENbHBIN MTOKpoB). Dropa.

Bzanmocssi3s opranuszmoB. MHpeknnonHble 00JIe3HM pacTeHHi U X Bo30yauTenu. BupycHble (Mo3andHas 6ose3Hp Tabaka,
TIECTPOJIETIECTHOCTh TIONBIIAHA U JIpyrue), TPHOKOBBIE (p)KaBUWHA, MYYHHCTas poca) W OakTepuajbHble (MOKpas THHIIb)
3aboneBanust pactenuid. immynuter y pacrenuid. [Ipuuusbl pacnpocTpaneHnss WHQEKIMOHHBIX Oone3Hell pacteHni. [IpHHIHITED
PO MIIAKTHKY U JIeUeHUs] THPEKINOHHBIX 00JIe3HelH pacTeHUH B MPAKTHUKE PACTEHHEBO/ICTBA.

IKCKypcuu unu 6udeoIKCKypcuu

W3ydyenune BUIOBOTO COCTaBa M SKOJIOTMUECKOT0 COCTOSTHHS OIHOT'O M3 PACTUTENILHBIX COOOIIECTB PETHOHA.

Jlabopamopusie u npaxmuyueckue padomol

Nzydyenue ocoOeHHOCTEN CTPOCHUS PACTEHU Pa3JINUHBIX IKOJOTHYECKUX TPYIIL

PacTuTenbHBIH MUP U 1eATETBHOCTH YeJI0BeKa

Pa3Butue pacturensHoro mupa. XKusHp pacteHuil B Boze. IlepBeie HazemHble pacTeHus. OCBOGHHE PACTEHHUSMHU CYIIH.
Oranbl pa3BUTHS HA3eMHBIX PACTEHHH OCHOBHBIX CHCTEMAaTHYECKMX TpyMNI. PuHHOQHUTHI — mepBble Ha3eMHBIE COCYIUCTBIC
pactenus. IlosBneHue TkaHel M opraHoB. Poib JpeBHUX ManoOpOTHUKOBUIHBIX. Y CIOXKHEHHE PacCTUTENIBHOIO MHpa B Ipolecce
9BOMIOLUH.

[Taneoboranuka. Mckonmaemble ocratku pactenuid. Oxamenenoctd. Ornevatku. <«OKuBble HUCKOmMaemble» Cpeiu
COBPEMEHHBIX PaCTCHUH.

KysabTypHble pacTeHHs: M MX MpoUCcXokAeHHe. 1leHTpbl MHOrooOpasus U MPOMCXOKICHUsI KyIbTYpHBIX pactenuit (o H.U.
BaBunoBy). Kynerypa 3emnenenus. KynbTypHble pacTeHUs] CeNbCKOXO3SHCTBEHHBIX YTOIUM: OBOIIHBIE, ILIOOBO-ATOJHEIE,
ITOJICBBIC. Hpe}]CTaBHeHI/Iﬂ O CCJICKIHMH H 6I/IOTeXHOJ'lOFI/II/I. MCTO}II)I BBIBCJICHHUA HOBBIX COPTOB paCTeHHﬁ. Bo3HUKHOBEHME
KOHTPACTHBIX TPU3HAKOB y pacTeHuil ogHoro Buna. MckyccrBeHHblit oTo0p. HacnencrBeHHOCTh, M3MEHUMBOCTh. CO3/1aHIE HOBBIX
IIPOJOBOJIBCTBEHHBIX KYIbTYp. IIponoBosibcTBEHHAs Oe30macHOCTh. baHku ceMsH.

Pacrenus ropopa, 0coOEHHOCTb IOpOICKOM (hmopbl. 3aHOCHBIE M abopureHHble Buabl. CHHAHTPOIHBIC, COPHBIC PACTEHMS.
Wnrponyuentsl. [lapky, neconapku, ckBepsl, boTaHndeckue caipl, AeHapapuu. O3eneHeHne. KoMHaTHbIE pacTeHHs, LIBETOBOCTBO.

IlocnencTBus JesATENbHOCTH 4YeJIOBeKa B dKocucTeMax. OXpaHa pacTUTENBHOTO MHpa. BoccTaHOBiIEHHE YHCIEHHOCTH
penkux BumoB pactenuit. Ocobo oxpaHsembie prponbie Teppuropun (nanee — OOIIT): 3anoBenHUKH, 3aKa3HUKH, HALMOHAIbHBIE
napku, orocepHsie 3anoBennuku. Oxpana pacrenuid. Pacrenus KpacHoit kauru Poccuiickoit @enepanum.

DKeKypcuu unu eudeoIKcKypcuu.

Pa3Butne pacturensHOro Mupa Ha 3emie (3KCKYpCus B TAJICOHTOJIOTHYECKUIN MITH KpaeBeaueCKU My3ei).

Jlabopamopnuvie u npakmuueckue paponol.

N3yuenne cenbCKOX03siCTBEHHBIX PACTEHUI CBOEIO PETUOHA.

W3zydeHue copToBBIX OCOOEHHOCTEH KYAbTYPHBIX PACTCHHI.

8 KIIACC

I'pudb1 ¥ rpudonoI00HbIE OPrAHU3MBbI

Muxornorust — Hayka o rpubax. O0mas xapakTepuctuka rpuooB. Mopdoormueckrie 0coOEHHOCTH BETETaTHBHOTO Tewa.
I'udsi, Munennii. OCOOEHHOCTH CTPOEHHS KJIETOK IprOoB. CXOJCTBO U pa3liMuusl C PACTCHUSIMU U KUBOTHBIMH. [IuTanue rpuboB
(cMMOHMOHTBI, canpoTpodsbl, mapa3uTel). PasMHoXeHe TPUOOB.

[TnecueBsie rpuObl. Chen0OHBIE U STOBUTHIE TPHOBI.

3uromuriersl. OCHOBHBIE YEPTHI OPTAaHU3ALNH Ha IIpuMepe Mykopa. Ponb B Ipupose 1 *KU3HHU YeTOBeKa.

AckoMHIEeTHl WK cymuaTbie rpuObl. OCOOEHHOCTH CTPOEHUS M KU3HEACATEIBHOCTH, PACHPOCTPAHEHHE M SKOJIOTHIECKOE
3HavyeHne. Ctpoenne Ha nmpumepe neHunwua. OIHOKIETOUHBIE aCKOMHUIETHl — APOXOKH. VICIONb30BaHNE APOXKIKEH MPH BBITICUKE
xneba. IlapasuTrdeckue MpeACTaBUTENN ACKOMUIIETOB (BO3OYAWTENH CIOPBIHBHM, MApIIM, MYYHHCTOH POCHI M JpPYrWe) W Bpeq,
HaHOCHMBIN UMU CEJILCKOMY XO3SIICTBY.

Basunnomuriersr. OOIMasi XapakTEepUCTHKA, OCOOCHHOCTH CTPOCHHS W PAa3MHOXKCHHS Ha MpHUMEpe IDIIMOYHBIX TPHOOB.
3HaueHne TPUOOB B MpHPOAE M B JKM3HM denmoBeka. ChemoOHBIE W sSOOBUTHIE TpuOBL. [lapasuTmdeckne mpencTaBUTETU
6a3uIMOMHUIIETOB (TOJIOBHEBBIE, P’KaBUMHHBIE, HEKOTOPHIE TPYTOBbIE). MUKOpH3a 1 €€ 3HaUCHHE.

I'pubonomobHbIe Oprann3Mel. OcobeHHOCTH cTpoeHus KieToK. OomutieTsl. [lapasutndyeckne npeacTaBUTeI OOMHIIETOB Ha
npuMepe GUTOPTOPEL.

OOmast XapakTepUCTHKA IJIMXEHU3UPOBAHHBIX TpuOOB (NMumaiHukwm). Oco0eHHOCTH MOP(OIOTHH W aHATOMUYECKOTO
CTPOEHHMS JIMIIAHHUKOB, TUTAaHUE M pa3MHOXKEeHHE. MHOroo0pas3ne 1 SKOIOTHYECKHE TPYIIIBI JUIIAHHUKOB. 3HaYEHHE JINIIAHHUKOB
B IPUPOAE W XO3SIMCTBEHHOW NESTENbHOCTH 4enoBeka. VHAWKaTopHasl poib JUIIAWHUKOB. JIMIIAHUKY — MHOHEPHl TPHUPOIHBIX
co001IIeCTB.

Ponp rpuboB B KpyroBopoTre BemIECTB B IKOcHcTeMe. Poib rpuOOB B MOYBOOOPA30BAHUM M OOECHEYCHUH ITTIOAOPOIHS
nouBbl. bonesneTBopHbIe (MapazuTnieckue) rpudsl. Muko3sl. Mepsl IpOQHUIaKTHKH MUKO30B.

Jlabopamopusie u npakmuueckue padomul.

N3zydyenne ocoOeHHOCTEN CTPOSHNS IIIOIOBBIX TEJ HNIIIIIOYHBIX TPHOOB Ha MUKPOCKONMYECKNX Mperaparax U MyJsDKax.



W3zydenue cTpoeHHs IIIECHEBBIX TPHOOB: MyKOpa U MEHUIIMIIIA.

W3zydenue BausHMUS BHENIHNX (PaKTOPOB Ha MPOLIECC PAa3MHOKEHHUS IPOKIKEH.

W3zydenue cTpoeHus M KU3HEHHOTO UK (GUTOPTOPHI HA )KUBOM M TepOapHOM MaTepuae.
W3zydenue crpoeHus JIMIaitHUKOB (Ha TepOapHbIX 0Opasnax).

KuBoTHbIE

300s10rHs1 — HAYKa 0 JKHBOTHBIX

OOurue u crienuanbHbIC pa3eibl 300I0TuH. KpaTkas ueTopust pa3BUTHS 300JI0THH.

OOue u creruanbHble METOIBI U3YyUCHUS JKUBOTHBIX. CBS3b 300JIOTHH C APYIHUMH M HAYKaMH, MEIUIUHON U CEIbCKUM
XO3SACTBOM. 3HAYCHHUE 300JI0IMUCCKIX 3HAHHUHU IS uenoBeka. [Ipodeccru uelnoBeka, CBSI3aHHBIC C 300I0THEH.

[Jemoncmpayus TOPTPETOB YUEHBIX, U300paKCHUH, MOJCICH JKUBOTHBIX, MY/SDKH YKHBOTHBIX, BJIQXKHBIX ITIPEIapaToB U
Jpyroe.

Jlabopamopusie u npaxmuyueckue padomol

CocraBiieHHE PEKOMEHAANUH 110 COOPY 300IOTMICCKAX KOJUTCKITHIA.

CocrasieHue onucaHuii mpo)eccrid, CBI3aHHBIX C 300JI0THEH.

OO1m1ast opraHu3anus >KUBOTHOT'O OpraHU3Ma.

OC00eHHOCTH CTPOEHUs KUBOTHOM KJIeTKH. MHOTOKJIETOYHOCTh. TKaHU KMBOTHOrO opranm3ma. CtpoeHHe U ()YHKIMU
TKaHEH KUBOTHOro opraHm3ma. OpraHbl U CHCTEMBI OPTaHOB JKUBOTHOTO opranuszma. dopmMa Tena >KMBOTHOT'O, CHMMETPHS TEJa,
pa3Mepsl Tena.

Jlabopamopusie u npaxmuueckue padonol

HccnenoBaHue KIETOK MO MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIpenapaTax.

CpaBHeHHUE paCTUTENLHON U dKUBOTHOM KJIETOK.

N3y4yenue TkaHel )KMBOTHBIX.

CTpoeHne ¥ )KM3HeAEesITeJILHOCTD sKUBOTHOT'0 OPraHU3Ma

Opranu3MeHHbI YPOBeHb OPraHM3AUHU KU3HU

IIuTanue y »KUBOTHBIX. DTaNbl MUTAHUS Y )KUBOTHBIX. THIBI MUTAHUS. DHAOIUTO3 U 3K301MTO3. KieTouHoe u monocTHOe
nunieBapenue. IlpoucxoxaeHne MHUIEBApUTEIFHOW CHCTEMBI. OBOJIONMA  IHUIIEBapUTENIBHOW cHCTeMBl. Pa3szaenenHue
HHLHeBapHTCHbHOﬁ CHUCTCMBI HA OTHACIIBI. OCO6€HHOCTI/I MUTaHUA PACTUTCIIbHOAAHBIX KMBOTHBIX. OCOGCHHOCTI/I MNHUTAaHUA XUIITHBIX
KHUBOTHBIX.

Jlabopamopnvie u npakmuyeckue padomol

W3ydyenne nuraHus MpOCTEHILEro MOJ MUKPOCKOIIOM Ha BPEMEHHBIX MUKpPOIIpenaparax.

W3ydyenune nutaHus OTAENBHBIX NPEICTABUTENEH PA3IMIHBIX TPYIII )KUBOTHBIX.

Tpancnopr y xuBoTHbIX. TpaHcnopt y crpekaroumx U ryook. [lonoctu Tena y >KMBOTHBIX. [IpOMCXOXKEHHE U CTPOCHUE
MepBUYHOI monocTu. Pa3BuTHe BTOPUYHOW (IIETOMUYECKOI) MOJOCTH. OBONIONMSA IMOJOCTEH Tena y >KUBOTHBIX. DYHKIUHU
NIEPBUYHOM U BTOPUYHOW IOJNOCTU Teya. IIpUunMHBI BO3HUKHOBEHUS! TPAaHCHOPTHOW cUCTeMbl. DOpMHUpPOBaHUE KpPOBEHOCHOM
cucteMbl. DYHKINMU KPOBEHOCHOM CHCTEMBl. 3aMKHYTble M HE3aMKHYTblE€ KPOBEHOCHBIE CHUCTEMBI. CBs3b THIIA KPOBEHOCHOM
CHCTEMBI cO CTpoeHHeM ToocTu Tena. KpoooOpamenue. Ceparie. DBOMONUS KPOBEHOCHOH CHCTEMBI Y TO3BOHOYHBIX JKUBOTHBIX.

JpixaHue y *KUBOTHBIX. Vcrionb3oBanue kucioposa xuBoTHbIMU. [uddysus. [pixaHue nmoBepXHOCThIO Tena. Jpixanue y
JIBYXCIIOMHBIX JKMBOTHBIX. DOpMHUpOBaHUE JbIXaTEIbHBIX OpraHoB. JlpixaHue B BoAHOW cpere. JKaOpbl. Jpixanue B Ha3eMHOM
cpene. JlpIxanue rmpu moMomty Tpaxei. JIErkue. DBOMIONNS TBIXaTEIbHON CHCTEMBI Y TTO3BOHOYHBIX KHBOTHBIX.

Boiaesienue y :kuBoTHBIX. OcMoc. OcmoTrnueckoe qaBieHne. CTpoeHne BBIICTUTEIBHON CUCTEMBI Y )KUBOTHBIX. DBOJIONUSA
BBIJICIUTENIBHOW CUCTEMBI y JKUBOTHBIX. BrimenurensHas cucrema HedpuauaiapHOro tTHna. IIporoHedpunnanbHas BeACTUTEIbHAS
cucreMa. MeraHepuananbHas BbIAENUTENbHAS cucTeMa. CBA3b CTPOEHMS BBIIEIMTEIBHON CHCTEMBI C THIOM IIOJOCTH Teda.
BeinenurensHpie CHCTEMbI aKTUBHOTO THITA. MabIIUTUeBBIE COCYAbI. DBOMIOIHNS ITOYEK Y TO3BOHOYHBIX KUBOTHBIX.

Omnopa M ABM:KeHUe Y KMBOTHBIX. OpraHel IBIKEHHS y KIETKHA. | uapocraTudeckuii ckeier. HapyXHBIM ckemer.
Baytpennnii ckener. @opMUpoBaHHE PHIYAXKHBIX KOHEYHOCTEH, MPAaBWIO phlyara. DBOIOIMS OMOPHO-ABUTATEIBHON CHCTEMBI y
MI03BOHOYHBIX >KUBOTHBIX. CTpoeHme Mpimm. J[BmwkeHwe B Bozme. [lnaBanme. Brrrankmparomasi cwia. [lnaBaTenbHble IMy3bIpH.
JBrxeHne B Ha3eMHO-BO3AYIIHOM cpere. [lonér. [TonbemHas cuna. PaznuuHble TUIBI ONETA.

Perynsiuus Ku3HeeATeILHOCTH Y )KMBOTHBIX. HepBHast u rymopanbsHast perynsanus. OcoOCHHOCTH HEPBHOW pETyIISIINM.
Huddy3nas nepBHas cucrema. ['anriuu. LentpanbHast u nepudepudeckas HepBHas cuctema. lledanuzanus. DBOMOIKS HEPBHOM
CHCTEMBbI y TIO3BOHOYHBIX >KMBOTHBIX. | opMoHanmbHAs perymsinust. OcoOeHHOCTH TOpMOHAIBHON peryisiuu. [Ipumeps! HepBHOH 1
TOPMOHAJIBHOW PETYISALUY.

Pa3Hoo0pa3ue »KUBOTHBIX

JByxcioiiHple M TPEXCaoiiHbIe KMBOTHbIe W HMX 0COOeHHOCTH. J[ByxcioiiHble xuBOTHBIE. Tum CTpekarome, Hin
Kumeanononoctaeie. OcoOEHHOCTH KIETOYHOW OpraHM3alyi. DNHAEpPMHUC U TacTpojepmuc. CTpekarenbHble KIeTKH. JKU3HEHHBIH
UK cTpekatormmx. @opmupoBaHue Meay3bl. JKU3HEHHBIH UK CIF(OUIHBIX U THIPOMIHBIX Meay3. Kopamisl.

Jlabopamopubsie u npakmuueckue paponol.

W3zydenne cTpoeHNs M KU3HEACITEITHHOCTH THPHI.

W3yueHne XMMHYECKOTO COCTAaBa CKENIETA KOJIOHHATIBHBIX KOPAJJIOBBIX MOIHIIOB.

Tpéxcaoiinbie ;kuBoTHbIe. PopMupoBanue nonoctd tena. OcodeHHOCTH U (YHKINM BTOPUYHOHM monocTH Tena. OpraHsl
BBIJIETICHUSI: NpoToHeppuauu ¥ MetaHedpuanu. OOmui TaH cTpoeHHus TPEXCIOHHOro >KMBOTHOTO. OCOOEHHOCTH OpTaHU3ALNH
TPEXCIOMHBIX XUBOTHBIX. bratepanbHas (IBycTOpOHHsS) cuMmMmeTpusi. [lepBuuHOpoTHIe KUBOTHBEIE. Tpoxo(hOpHbBIE KUBOTHBIE.
JInnsromue »UBOTHBIE. BTOpPUYHOPOTEIE AKUBOTHBIE.

Tun Ilitockue yepBu. OCOOEHHOCTH OpraHU3alMK IUIOCKUX YepBel Ha IpHUMEpe MOJIOYHOH ITaHapuu. CTpoeHHe MOKPOBOB
U KOXKHO-MYCKyNbHOro Memka. [Tapenxnma. CTpoeHne NHIeBapuTeIbHON, BBIICIUTENEHON U HEpBHOM cucteM. IIprcnocobnenue



IJIOCKUX YepBed K mapasutusMy. Cocanblivkd. JKU3HEHHBIH LUK MEYEHOUHOro cocanblivka. JleHtounele yepBu. KU3HEHHBIH

LIUKJT IIPOKOTO JICHTENa U OBIYbero (CBMHOro) menHs. J{pyrue mpencTaBUTeNH MapasuTHYECKUX TUIOCKUX depBed. [IpodrmakTika
3a00JIeBaHNH, BBI3BIBAEMBIX TNIOCKIMH YEPBSIMHU.

Jlabopamopnuvie u npakmuueckue padomul

W3zydenue ®u3HEAEATENBHOCTH, BHEIIHETO U BHYTPEHHETO CTPOSHHS IPECHOBOIHBIX TUIOCKUX YEpBEHi.

W3zydenue cTpoeHns MapasuTHUECKUX TUIOCKUX YepBEl Ha BIIAKHBIX Iperaparax.

Tun Kpyrasie dvepBu. OcoOeHHOCTHM oOpraHM3alld KpyrieIX 4depBedl. CTpoeHnme KpyIibIX dYepBed Ha IpuMepe
YeJoBeYeCcKOl ackapuibl. [IOKpOBBI M KOXXHO-MYCKYJIBHBIH Memok Hemartoa. JImHpka. CTtpoeHue M (yHKIMOHHPOBAHUE CHCTEM
opraHoB HemaTo. JKM3HEHHBI! MK YEJIOBEUECKOH acKapH/IbL.

Jlabopamopusie u npakmuyueckue padonol

H3yueHne CTpOCHUS YEIOBEUYCCKON (CBUHOI) acKapu/Ibl.

Tun Koabuatbie yepBuH. OcoOCHHOCTH OpraHM3allMM KOJbUATHIX YepBed Ha mpumepe OoxaeBoro 4epss. CTpoeHue
MOKPOBOB M KOXXHO-MYCKyJbHOro Memka. OpraHmzamms mnonoctd Ttena. CTpoeHHWE NHIIEBAapUTENbHOH, KPOBEHOCHOM,
BBIJICTIUTENILHOM U HEPBHOU crucTeM. PasMHOKeHHE KONMbYaThIX YyepBeid. Pa3HooOpasne Konp4yaThiX YepBen.

Jlabopamopnsie u npakmuueckue padomol.

W3ydenue BHENIHETO U BHYTPEHHETO CTPOSHUS IOXKJIEBOTO YEPBSI.

W3ydyeHnue BHENTHETO ¥ BHYTPEHHETO CTPOSHUST MEMIITHCKOM NHSIBKH.

W3ydenue cTpoeHHss MHOTOILIIETHHKOBBIX YEpBEH.

Tun Mosmockn. OcoOEHHOCTH OpraHu3alyd MOJUTIOCKOB. CTpoeHHe Tella MOJUTIOCKOB. PenyKius [enoMHu4ecKon
TIOJIOCTH: TIPUYUHBI U NocaencTBUs. PopMUpoBaHHEe MaHTUHHOW TOMOCTH U pakoBHHBI. CTpoeHWe W (HYHKIIMOHHPOBAHUE CHUCTEM
OpraHoB MOJUTIOCKOB. PazHooOpa3ue MoIuTtockoB. J|BycTBOpYaThie MOJUTFOCKH. BpIOXOHOTHE MOJIITFOCKHU. [ 0JI0BOHOTHE MOJITIOCKH.

Jlabopamopnsie u npakmuueckue padomol.

M3ydeHre BHEIIHEr0 ¥ BHYTPEHHET'O CTPOCHUS JIBYCTBOPYATOrO MOJUTIOCKA.

M3ydeHre BHEIIHEr0 ¥ BHYTPEHHET'O CTPOCHHUS OPIOXOHOTOr'0 MOJLTIOCKA.

M3ydeHre BHEUIHEr0 ¥ BHYTPEHHET'O CTPOCHUSI I'OJIOBOHOT'OT'O MOJUTIOCKA.

H3ydeHue cTpoeHUs] pAKOBUH MOJLTIOCKOB.

Tun Yaenucronorume. OCOOEGHHOCTH OpraHU3alWM WICHHCTOHOTMX. [lnaH CTpOEHHs YIEHHCTOHOTOro KHMBOTHOTO.
PC}IyKHI/Iﬂ BTOpPI‘-IHOﬁ IMOJIOCTHU TEja: MPUYUHBI W TOCICACTBUAA. PaS}IeJ’[eHI/Ie TCJIa Ha OTACJBI. KoHeuHOCTH YIE€HHUCTOHOTHX.
CTpOCHI/IC n (byHKL[I/IOHI/IpOBaHI/Ie CHUCTEM OpraHoB YJICHHUCTOHOI'UX. OpFaHbI YYBCTB UYICHUCTOHOI'MX. OcCHOBHBIE rpYyNIibl
YJICHUCTOHOTHX.

Knacc Pakoo6pa3ubie. CtpoeHue U MopQoiiorusi pakooOpa3HbIX Ha PUMEpe peuHoro paka. Pasnoobpasue pakooOpa3HbIX.

Knace ITaykooOpa3ubie. CtpoeHue U Mop¢onorus maykooOpa3sHbIX Ha IpUMepe IayKa-KpecToBHKA. PasHooOpasue
ayKooOpa3HbIX.

Knace Hacexomble. CTpoeHHe M BHEIIHSAS MOpPQONOrus HAaceKOMbIX. KOHEYHOCTH M POTOBBIE ammapaThl HACEKOMBIX.
XKusHeHHbIH LUK HaceKoMbIX. Hacexkomble ¢ HemomHbIM mpeBpaimieHueM. Hacekomble ¢ monHbeIM mpeBpaineHueM. Kykouka.
OcHOBHBIE OTpsIIBI HACEKOMBIX C HEMOMHBIM IpeBpamieHueM: IIpsmokpsuible, I[lomyxectkokpeuibie, B u ITyxoeast. Otpsiabl
HACEKOMBIX C ITOJHBIM NpeBparienueM: JKectkokpsuible, [lepenonuaTokpsuisie, JBykpruisie, Yenryekpouibie, bioxu.

Jlabopamopnvie u npakmuueckue paoomol

W3ydeHue BHENIHETO CTPOCHHSI U KOHEYHOCTEH PakooOpa3HbIX.

V3ydeHne BHYTpEHHET 0 CTPOEHHS PaKOOOPa3HOTO.

W3ydenne cTpoeHus: pOTOBOrO ammapaTa i KOHEYHOCTEH HaCEKOMOTO.

N3ydenne BHyTpEHHET O CTPOEHUSI HACEKOMOT'O.

W3ydyeHne BHENTHETO CTPOESHUS X OMOJIOTMM HACEKOMBIX Pa3HBIX OTPSIIOB.

OmnpenerneHue MpeAcTaBUTENEH pa3IMYHbIX OTPSIIOB ¥ CEMENCTB HACEKOMBIX C HCIIOIB30BAHHEM OMpeeTUuTENeH.

Tun Xopaosble. OcOOEHHOCTH OpraHU3aIMHI XOPOBBIX XKHUBOTHBIX. | [pH3HAKN XOPIOBBIX KUBOTHBIX: IMIOTKA € )KaOEPHBIMU
LIETAMH, XOpJa, HEpBHAs TpyOKa, HIOCTHIIb, TIOCTHATAIBHBIN XBOCT. [1010CTh T€Na XOPIOBBIX KUBOTHBIX.

Ioarun I'omoBoxopaoBeie. CTpOEHUE U KU3HENEATENBHOCTD JIAHIICTHHKA.

Jlabopamopubvie u npakmuueckue paoonbol

W3ydyenne BHENIHET0 M BHYTPEHHETO CTPOCHHS JIAHLIETHHKA HA (PMKCHPOBAHHBIX IIpenapaTax.

Pa3HooOpa3ue v 3B0TIOIMS TO3BOHOYHBIX KHBOTHBIX

OOm1wii 0630p CTPOEHUS U Pa3BUTHS MO3BOHOYHBIX )KHBOTHBIX.

®opmupoBanue ckenera. Koct u xpsiu. OTAEs! Tela MO3BOHOYHBIX )KHBOTHBIX. BUCTIEpambHBIN M TYTOBHIIHEBIN OTACIIHL.
OcHOBHBIE TPYTIIB TTO3BOHOYHBIX JKUBOTHBIX. becuentocTHbIe 1 yemocTHOpoThIe. JKabepHble ayrH, (OpMHUPOBAHUE YETIOCTEH.

OcoOCHHOCTH CTPOEHHS CHCTEM OpTraHOB IO3BOHOYHOrO >KMBOTHOro. Ilomocts Tema. IlumieBaputenbHas cucrema.

KpoBenocHas cucrema. [IpixaTenpHas cucrema. MeranedpunnanpHas BeIIETUTEIbHAS cucTeMa (oukn). HepBHas TpyOka. OTmenst
HEPBHOU CHUCTEMBI.

Hanxkaace Poi0obI
OcoOeHHOCTH CTPOCHHS W OpraHM3alui peI0 Ha mpuMepe pedHoro okyHs. Yemrys poeid. Ckemer pwid. CrtpoeHme
MMUIIEBAPUTENFHON, KPOBEHOCHOH W BBIOENUTEIBHON cucreM. [Ipixanme y poid. JKaOper ppid m xabepHbIii ammapaT. HepBHas

cucrema pei0. Opransl 4yBcTB pbl0. bokoBas muHus. XpsieBsle peiobl. OCOOCHHOCTH CTPOSHHMS M JKU3HEAeATenbHOCTH. KocTHbIe
puI0BL. Jlydenéprie u onactenépoie poIObI.

Jlabopamopnvle u npakmuueckue padomaol.
W3ydyenune BHENTHETO M BHYTPEHHETO CTPOCHHUS PBIOBI.
N3ydenne ckenera KOCTHBIX M XPSIIEBBIX PBIO.
W3zydenune pasHooOpasus peIo.

Omnpenenenue Bo3pacta poId 1o Yermye.



Bbixoa no3BOHOYHBIX Ha cymry. AMpuoun, nin 3eMHOBOIHbIE

[Ipearmocsuiky BBIXOA TTO3BOHOYHBIX Ha cymry. DopMmupoBaHWe pblYaXHOH KoHEYHOCTH. OCOOSHHOCTH CTpPOCHHS H
opranmuzanuu aMm(puoOuii Ha mpuMepe TpassiHON JArymkd. CkeneT ampuONi, OT/eNbI TO3BOHOYHUKA. [InIeBapuTensHas cucrema y
am@ubuii. CTpoeHne KpPOBEHOCHOH CHCTEMBI M pa3/ielieHre KpoBH Y aMpuOnii (apTepuaibHblid KoHyc). Jpixanue y amduouii, pons
YerocTHOro anmapata. KokHoe apixanne. @opMupoBaHKE TYJIOBHIIHBIX HMOYEK M MX ocobeHHocTu. HepBHas cucrema. Oprassl
yyBcTB. JKusHeHHbIH numki ampuouil. ['omoBactnk. Heorenuss y amubuit u perymsiumst meramopdosza. OCHOBHBIE TPYIIIIBI
amuonii.

Jlabopamopusie u npaxmuyueckue padonwl

W3yueHne BHEIIHEr0 U BHYTPEHHET O CTPOEHMS JIATYLIKH U TPUTOHA.

W3yuenue ckernera JATYIIKH.

W3yueHne HHANBUAYaIBHOTO Pa3BUTHSI 36MHOBOIHOTO.

AmvHunotsl. Penruianu, uiu [pecMbikaommecst

[TpucniocoGieHust TO3BOHOYHBIX KHUBOTHBIX K Pa3BUTHIO Ha CyIIe. 3apobllIeBbie 000JI0YKH U UX QyHKIuH. OcoOeHHOCTH
CTPOEHHS ¥ OpTaHM3allMK PENTWINI Ha IpHUMepe MPHITKOW simepuiibl. OCOOEHHOCTH CKelleTa M KOHEYHOCTel penTwinid. ['pynHas
kierka. J[pmwxenune y pentwimii. [InmeBapurensHas cucrema. KpoBeHocHas cucrema. Kpyrm kpoBooOpamieHus W pasferieHHe
KpOBH B Jxenynouke cepaua. [pixanue pentuwimii. @opMupoBaHue Ta30BBIX MOUEK U X ocodeHHocTu. HepBHast cucrema. Oprassl
yyBcTB. PasMHOXKeHMe u pa3BuTue pentuinii. OCHOBHbIE ITPYIITBI PENTHINH.

Jlabopamopusie u npaxmuueckue padomol

W3yueHne BHEIIHEr0 ¥ BHYTPEHHET O CTPOSHHUS AIIEPUILIBI.

W3yueHue ckenera sepuipsl.

Wzydenune pa3HooOpasus MPECMBIKAIOIIIXCSL.

JUGVI IS

OcoOeHHOCTH CTPOCHMSI W OpraHM3aluKk NTUI Ha TpuMepe cu3oro romnyos. Ilpucnocobnennst ntui k nonéry. Ilepbst.
Pa3ButHe nepa, cTtpykrypa mnepbeB. Tumbl nepseB. OcoOEHHOCTH B CTpoeHHMH ckeiera. LleBka, mpsokka. DopMHpoBaHHE KHIIS.
OcoOeHHOCTH CTpOCHUsI MHUIIeBapUTeIbHON cucTeMbl. CTpoeHHe KPOBEHOCHOW cHcTeMbl. Paznenenue kpoBu B cepiue. Kpyru
KpoBooOpameHust y ntuill. OCOOCHHOCTH JbIXaTelIbHOW CUCTeMBbl. Bo3aylIHbIE MEIIKM M NapaOpoHXU. MexaHHW3M JBOMHOIO
neixanus. CTpoeHue HepBHOM cucteMbl. PasButue Mo3zxeuka. OpueHTauus nrunl. OpraHel 4yBCTB. BblienuTenbHas cHCTeMA.
PazBurue nrun. Crpoenue siiina. @opmupoBanue siiineBbix odonouek. [Toenenue nrui. TokoBanue. @opMupoBanue THE3 .

Jlabopamopnvie u npakmuueckue papomol

W3ydeHne BHENHETO U BHYTPEHHETO CTPOCHUS NTHII.

N3yuenue ckenera OTULBIL.

W3ydeHne BHENHETO CTPOSHUS U TIEPHEBOTO IMIOKPOBA MTHII.

N3yuenue cTpoeHus siua NTHL.

OmnpezeneHue NTULL ¢ UCIIONb30BAaHUEM OIIPEAETUTENEH.

Muexonuraroume

Oco0eHHOCTH CTPOEHHS ¥ OpraHU3alM1 MIEKOIMTAIONX Ha IpuMepe 1oMoBoit Mbln. @opMupoBanue mepcti. CTpoenue
Bojioca. Tumbl Bonoc. CanpHble M MOTOBBIE JKeie3bl. CkeneT Mirekomurarommx. OCOOEHHOCTH CTPOEHHMS CKelleTa KOHEUHOCTEH.
3yOHast cuctema. CBsi3b 3yOHOM CHUCTEMBI C TUIIOM MHUTaHWs. Pa3HooOpasue 3yOHBIX cucTeM. lluineBapuTenbHas cucTeMma
MIIEKOMUTAIOIMX. OCOOSHHOCTH CTPOEHUS INHUIIEBAPUTENBFHOW CHCTEMBl Yy PACTHUTENBHOANHBIX MieKonuTaoomux. CrpoeHue
KpOBeHOCHOU cucTeMbl. Kpyru kpoBooOpaienus. JlpixatenbHas cucrema. CTpoeHue NErkux, alibBeoisipHoe Abixanue. Jnadpparma.
TynoBunIHbIE TOYKH U He(PPOHBI MieKomuTaronmx. OcoOEHHOCTH HEPBHOW CHCTEMBI MilekonuTaomux. Opransl 4yBcTB. Paszsurue
mutekonmTatomux. ®opMupoBanne mianeHTel. OCOOSHHOCTH IUIaleHTapHOro nuTaHusi. Cucrema MileKonmurarounux. [lepBo3sepw.
Cymuartsle MiexonuTtatomue. [Inanentapaeie muexonuraroniue. CoBpeMeHHasi cUCTeMa MIJIEKOIUTAIOIIHX.

Jlabopamopnvie u npakmuueckue papombol

W3zydenune ctpoeHns yepena u 3yOHONH CHCTEMBI PAa3IIMYHBIX MIIEKOITUTAOIINX.

W3zydyenne pasHooOpas3usi MICKOIHUTAIONIHX.

W3ydenne cTpoeHns CKeleTa MIEKOUTAOINX.

IBOJIIOLMSA U IKOJIOTUs JKUBOTHBIX

OBomronus 0ECII03BOHOYHBIX KUBOTHBIX. DBOIIOLHS XOPAOBBIX KHBOTHBIX.

Cpenma oOWTaHWS W DKOJOTMYECKas HUIIA. JKOJIOTHYeCKHe (akTopbl. AOHOTHYECKHe, OHOTHYEeCKHEe W aHTPOIOT€HHBIC
(dakropsl. OCHOBHBIE JKOJOTMYECKHE 3aKOHBL. 3aKOH ONTUMYyMa. 3aKOH IJUMHUTHPYIOIIEro (akropa. 3aKOH 3KOJIOTHYECKOH
WHIMBHUIYaJIbHOCTH BUIOB. [IprcriocobiaeHust OpraHu3MoB.

Bomnas cpema oburamms. XapakTepHCTHKa BOAHOW cpenbl. IlmoTtHOCTh M TemmepaTypa Bombl. Con€HOCTH BOHOEMOB.
PacTBOpHMOCTB KHCIIOPO/a M YIIEKHUCIOro ra3a B Bojge. Mopckue oprann3Mel. [1maHkToH, HeKTOH, 6eHTOC. OCOOEHHOCTH CTPOEHUS
IUTAHKTOHHBIX OpTraHu3MoB. lIpucmocoOnennss K JKM3HM B Toimie Bombl. OCOOCHHOCTH CTPOCHHS W OHONOTHH OCHTOCHBIX
opraau3MoB. [IpecHOBomHBIE opraHM3MEBL lIpoOmemsr ocmoperymsmun. lIpucmocobmeHns OpraHu3MOB K JKH3HH B MOPCKOH M
TIpecHOM Boae. BropuaHoBoIHBIE OpraHu3Mbl. DOpMHUPOBaHKE IITABHUKOB M TUIABATENbHBIX MEPETIOHOK.

HazemHO-BO3MymIHAS cpema OOMTaHMSA. XapaKTEepUCTHKA HA3eMHO-BO3AYITHON cpeabl oOuTaHus. [[MOTHOCTE M BIaXXHOCTH
cpenpl. Bpixom JKMBOTHBIX Ha cymry. [lpumepbl amanTamuii K Ha3eMHBIM YyCIOBHAM obOutanus. DopMmMupoBaHHE IETKHX,
MAJIBITUTHEBBIX COCYOB M KYyTHKYIIBI Y WIeHHCTOHOTHX. PopMupoBanue KoHedHocTel. OcCOOCHHOCTH IBIXaHUsI 1 BOJHOTO OanaHca
Y Ha3eMHBIX OpPraHU3MOB. AANTAaINHN K TIONETY y TTHUII, HACEKOMBIX U PyKOKpBUIBIX. [IpaBmio Amena. I1pasuno beprmana.

[TouBeHHass cpema oOuTaHms. XapaKTepUCTHKA IOYBEHHOW cpeabl obutaHusa. OCOOEHHOCTH CTPOSHHS M aJanTalud
TIOYBEHHBIX OPTaHU3MOB. AJTaNTally KOJIBYATHIX Ye€PBEl, HACEKOMBIX U TO3BOHOYHBIX )KHBOTHBIX K TIOYBEHHON Cpejie OOUTaHMS.

OpranmsmeHHas cpefa OOMTaHWs. XapaKTepPUCTHKa OPTraHW3MEHHOW cpensl oOuTaHus. [IpucmocoOneHus OpraHu3MOB K
napasuTuiMy. B3aumooTHOIIeHUs Tapa3uT—x034uH. [lapa3suTsl 1 mapasuTonabl. DKTONAPA3UTHl U SHAONAPa3uTh. [lapasutndeckue



IUIOCKHUE, KpYyTJble, KoabyaTele uepBU. [lapasutudeckue wieHucroHorue. GopMHUpoOBaHUE NMPHCOCOK M KproubeB. DopMHUpOBaHUE
IUIOTHBIX IOKPOBOB. PeyKIns CEHCOPHBIX OPraHOB U APYIHX CHCTEM OPraHOB.

Jlemoncmpayuu XVBBIX )KUBOTHBIX, Yy4dell, KOJUIEKIMH, Pa3aTOYHOr0 MaTepHaia, MyJsDKei 1 Mozerneid, Tabnui, ciaimos,
Bre0(MIEMOB 1 caiiToB MIHTEepHETa, MMOKA3bIBAIONINX IPHCIOCOOIEHHOCTD KUBOTHBIX K YCIOBHSM CPEAbl OOWTAaHUS, IIENH U CETH
MIUTAHMS B 9KOCHUCTEMAaX, paCIPOCTPaHEHHE )KUBOTHBIX B IIPUPOIHBIX 30HAX 3eMJIH, reorpauueckux KapT (KUBOTHBIN MUp 3eMiIn).

Jlabopamopnuie u npakmuueckue padomul

W3zydenune npupoIHOro cooOIecTBa: coctaBa U CTPYKTYpHI.

DKCKypCHs WIN BUACOIKCKYpPCHUS.

Ce30HHBIE ABIICHUS B )KM3HU )KMBOTHBIX.

7KuBOTHEIE M YeJI0BeK

BoszeiicTBue uenoBeka Ha KMBOTHBIX B ITPUpOJIE: NPsIMOE U KOCBEHHOE. [IpOMEBICIOBBIE KHUBOTHBIE (PBIOOIOBCTBO, OXOTA).
Benenue npomebiciia )KMBOTHBIX Ha OCHOBE Hay4HOro noaxoaa. OoMalllHUBaHUE JKUBOTHBIX. JIMKHe NPEAKU TOMAITHUX KUBOTHBIX.
Cenexnus. IToponsl. MckyccrBenHblit otO0p. KoHTpacTHBIE (DOPMBI KMBOTHBIX MO OIHOMY WM TOMY K€ NPU3HAKY B Mpejenax
onHoro Buja. KnoHupoBaHue >XKMBOTHBIX. KileTOuHBIE, XpOMOCOMHBIE M T'€HETHYECKHE TEXHOJIOTHM B CO3/JaHUM HOBBIX MOPOA
CeJIbCKOX 035 1ICTBEHHBIX KUBOTHBIX.

3HaueHWe JAOMAIIHUX >KHBOTHBIX B JKU3HM uesoBeka. JKHMBOTHBIE CEIbCKOXO3IMCTBEHHBIX Yyroauil. IItureBoactso.
XusorHoBoncTBO. PacmpocrpanéHHble WHQEKIMOHHBIE 3a00NEBaHUs y JOMAIIHUX JKMBOTHBIX. ONH300THH. [IpUHIMITEI
NpoUIaKTUKK U JIEYEHHS pPAacIpOCTPaHEHHBIX WH(EKIUOHHBIX 3a00JNeBaHMN JOMAIIHUX >KUBOTHBIX. JKHUBOTHBIC-BPEANTEINH,
METO/Ibl OOPBOBI C JKUBOTHBIMHU-BPEUTEIISIMH.

l'opon kak cpena obuTaHusl, co3aaHHas 4enoBekoM. CHHAHTPOIHBIE BU/IBI KUBOTHBIX. ANaNTanus )KUBOTHBIX B YCITOBHSX
ropona. BoccTaHOBiIeHHE YHCIEHHOCTH PEIKUX BHJIOB JKMBOTHBIX: 0c000 oxpaHsieMble mpupomubsie tepputopun (OOIIT).
Buocdepnsie pesepsatsl. Kpachast kHura >xuBoTHBIX Poccun. Mepbl coxpaHeHHst 1 BOCCTaHOBJICHUsI )XKMBOTHOT'O MHUPA.

Jlemoncmpayuu qyden, KOJIEKINH, TaOIULI, CIai/IoB, BUACOMUIEMOB U caiiToB MIHTepHETa, MOKa3hIBAIOIIMX OXPaHIEMbIX
W TIPOMBICJIIOBBIX KMBOTHBIX, CHOCO6I)I pr6OJ'IOBCTBa, OXOThI, aKKJIMMAaTHU3alluu U Pa3BCACHUA JOMAIIHHUX XUBOTHBIX, )KMBOTHBIX
CEIbCKOXO03IHCTBEHHBIX yFO}]Hﬁ, CHOCO6I)I OXpaHbl PEAKHUX XUBOTHBIX, TPUBJICYCHHUA 1 OXPaHbl JKUBOTHBIX TOpo/a.

Jlabopamopnule u npakmuueckue pabomeol

M3ydeHne HaCeKOMBIX-BPEIUTEEH CENIbCKOX03MCTBEHHBIX KYIbTYD.

HaGumoieHus 3a NTUIIaMU B TOPOZCKOH cpejie.

9 KJIACC

Beeaenue

Cucrema OMONOTMYECKUX HAyK, M3YYarOLIMX YEIOBEKa: IIUTOJOTHs, TMCTONOTHS, YMOPHOJIOrHs, I'eHEeTHKa, aHTPOIIOIOTHS,
aHATOMUS YeNIOBeKa, (PM3HUOIOTHS YETOBEKa U APYTHe MEAULIMHCKUE HayKH.

Ipodeccun, cBa3anHble ¢ HayKaMH O 4enoBeke. [lepcnekTHBEI pa3BUTHA 3HAHMI 00 OpraHM3ME YENOBEKE U €ro CBS3SX C
OKpYXaIOLIE cpenon.

JeMoHcTpauust Tabnui, cnaioB, BuacopuiIbMOB u caliToB lHTepHeTa, MOKa3bIBAIOIIMX pa3HbIe OHOJOTMYECKUE
JVCLUIUIMHBI, CBSI3aHHBIE C M3YYEHHEM 4eIoBeKa, MPOGeCCHil, CBA3aHHBIX C H3yYeHHEM OpraHM3Ma YeJIOBeKa U MEIHUIIMHOM.

OO0umii 0030p KIETOK M TKaHell OpraHu3Ma yeaoBeKa

OOMeH BellecTB KaK OCHOBA JXKM3HH 4eloBeKa. Belku, JUnumbl, yrieBoabl, HyKICHHOBBIE KHCIOTHI, HU3KOMOJEKYJLIpHbIE
COEeMHEeHUs], BKIII0Yasi BUTAMUHBL. XHMHYECKOEe CTPOESHHE, OCOOSHHOCTH M (DYHKIHH OENIKOB, JIMIUIOB, YIIIEBOIOB, HYKIECHHOBBIX
KUCJIOT M HU3KOMOJIEKYJSPHBIX coenuHeHnil. AT® — yHuHBepcanbHas SHepreTHyeckas BajroTa KieTku. OOmiee MOHATHE O
KaTabonu3Me (Ha IpuMepe KJIETOYHOTO IbIXaHHs, HAaUMHAS ¢ MOATOTOBHTEIBHOTO dTana) M aHabolu3Me (Ha MpUMepe pa3iIndHbIX
OMOCHHTE30B, NMPOUCXOAAIINX B KiIeTke). CpaBHEHHE KJIETOYHOTO ABIXaHMA M OpokeHHs. Perymsaums 0GeikoBOro, yrieBOAHOTO,
munugHoro oomena. [Ipsmpie m oOpaTHBIE CBS3M B perymsimun. Poms (epMEeHTOB W TOPMOHOB B IpoIeccax OOMEHa BEIEeCTB.
Hapynienus OMOXMMHYECKHX IPOLIECCOB B KIETKE: aBUTaMUHO3bI, 1e(eKThl B paboTe onpeneinéHHbIX (epMEHTOB U APYroe.

uromoruss. MHorooOpasue kietok W ux aupdepeHIuanyss. OMOpHOHAIBHBIE CTBOJOBBIE KIETKH, HHAYLHUPOBAHHBIC
IUTIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH, CTBOJIOBBIE KJIETKH B3POCIIOrO YEJIOBEKA.

Knerounsle KOHTakTbl. MOJNEKYJISpHBIE OCHOBBI OTBETA KIETOK Ha curHaiel. [loHsTtme knerouHoi rubemu. Jlumut
KJIETOYHBIX AEIEHHUMH, 00Iee MPECcTaBICHHE O CTAPEHNH Ha KJIETOYHOM M MOJIEKYIIIPHO-OHOIOrHyeckoM ypoBHe. OO1iee moHATHE
0 PaKOBOH TpaHC(HOPMALIUH KIIETOK.

Jlabopamopnsie u npakmuueckue padonl

ITpocMOTp 3EKTPOHHO-MUKPOCKOMNYECKUX (OTOrpaduii MpenapaToB CTPOCHNUS KJIETKH M MEKKIETOYHBIX KOHTaKTOB.

Tuner TkaHel opraHW3Ma 4YENIOBEKAa: SMUTENHANbHAs, HEpBHAs, MBIIICYHAs, COCAMHHUTENbHAS TKaHW. XapaKTEPUCTHUKA U
KimaccuuKanyy SnuTenneB. HepBHas TkaHb: HeHpoHBI u Helipormmsa. Ctpoerne u pusmonorus HedipoHa. IloTeHIam mokos u
moreHnwan aeiicteus. [lpoBenerne HepBHOro nMIynbea. Kimaccudukanus u MexaHU3MBI paOOTHI cHATICOB. HelipomennaTopsl 1 UX
peuenTopsl. MplmieyHasi TKaHb: CKENETHAs, cepleyHas W riaakas. CTpoeHne COKpaTHTENBHOTO ammapaTa MoMepedHO-TI0I0CcaThIX
MBI, MoNeKyssIpHbIE MEXaHU3MBI COKpAIleHHs1 M pacciabmeHus. OTin4aus TafKod MyCKYJIaTyphl OT ITONEPEYHO-TIOIO0CATOH.
@uznonorust Bo30yIMMOCTH M COKPAaTUMOCTH TJIAAKOW MbIMIeYHOH TKaHW. COeAWHHUTENbHAsi TKaHb: CBOWCTBA, PA3IMYHBIC THIIBI
KJIETOK, XapaKTePHCTHKA MEXKKJIETOYHOro BemecTBa. Kmaccudukamms cOeAMHHUTENBHBIX TKaHEH: COOCTBEHHO COEIMHHTEIbHBIC
TKaHW, TKAaHU BHYTPEHHEH CpeAbl, XpseBas TKaHb, KOCTHAsI U IpyTHe.

Jlabopamopuvie u npakmuueckue padomut

MHUKpOCKOITPOBAHKE MPETAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cuctema

Knaccudukanms nepBHol cucremsl. LleHTpanbhas m nepudepndeckass HepBHas cucrema. CTpoeHue HepBa, 00OJIOUKH,

knaccudukanms HepBoB. CTpOSHHE CIMHHOIO W TOJIOBHOTO Mo3ra. DYHKIMH OTAENOB CIMHHOrO Mosra. IlpoBogsmme myTtw



CIIMHHOTO MO3ra. AHAaTOMHsI TOJIOBHOIO MO3Ta: MPOAOJITOBAaThI MO3T, CTBOJI MO3Ta, CPEAHUN, MPOMEXKYTOUHBIN, NEpEAHUI MO3T.
CrpoeHne MO3X€4Ka U KOPBI OOJIBIIHX TTOTYIIAPHH.

OYHKIMM OTAEIOB TIOJOBHOIO MO3ra M MX dYacTeil. UepenmHOMO3roBble M CIUHHOMO3rOBbIE HEpBBEL. ComaTHueckas Hu
BEreTaTBHAs HEpBHAs cucTeMa. L[eHTpbl coMaTHYecKol M BereTaTHBHOM CUCTEM B IIEHTPaJIbHOW HEpBHOI cucteme. PeduiekropHast
nyra. Pedunexropnoe konpmo. Heliponnas cerp. Kiaccupukammm pediekcoB: MOHO- W ITOMUCHHANTHYECKHE, O€3yCIIOBHBIE H
ycnoBHble U apyrue. Ponb uccnenosanmii 1.I1. ITaBnoBa. @ynkuuonanssele cucremsl I1.K. Anoxuna. Mcnons3oBanue npuHnuna
paboTHl HEHPOHHBIX CeTel B HCKYCCTBEHHOM MHTEIIEKTE.

Hapymenust pabotsl HepBHOI cuctembl. Heliponerenepanuyu 1 coBpeMEHHbIE METONbl MX JiedeHus. MHcynbT. Jlekapcrsa,
TIPOXOAAIINE U HE MPOXOASIINE Yepe3 reMaTodHIedamndecknii 6apbep. MeTombl HCCiieI0BaHMs MO3TOBOH aKTHBHOCTH U CTPOCHHS
CTPYKTYp HEpPBHOH CHCTEMBI: 3JIeKTpodHIedanorpadus, perucrpanus akTHBHOCTH pa3JIMYHBIX OTJEJIOB MO3ra, MarHWTHO-
pe3oHaHCHas ToMorpadusi, KoMIboTepHas Tomorpadus. Muarepdeiic Mo3r—KoMmbioTep.

Jlabopamopusie u npaxmuyueckue padonol

W3yueHne rucToaornyeckux npenapaToB OPraHOB HEPBHOW CHCTEMBI.

W3yueHne cTpoeHus TOJIOBHOTO MO3Ta Ha MaKeTax.

CeHcOpHBIE CUCTEMBI

CrpoeHre CEeHCOPHBIX CHCTEM: PELENTOPBI, POBOJSIIAS YacTh, OTJE] KOPBI, OCYILECTBISIONMN 00paboTky nH(opManmm.
Knaccudukamnms penentopoB: 3KCTEpOpPENENTOPbl, HHTEPOPELENTOPHI, IMPONPHOPELENTOPl, MEXaHHYEeCKHe, TeMIlepaTypHbIE,
XHMUYECKHe, OoNeBbIe U Apyrue penentopbl. COMaToCeHCOpHas CHCTEMA.

Crpoenue riaza. 3puTenbHble PELenTophl (MAIOYKH U KoIOoukn). dusnyeckre 1 XUMHYECKUE OCHOBBI BOCTIPHATHS CBETA.
UépHo-Oenoe u uBeroBoe 3penue. CrpoeHue cerdaTki. lIpoBeneHne u 00paboTKa 3pUTENBHOrO CHTHaja. AKKOMOJAIMSL.
BunokyssipHoe 3penne. Hapyiienus 3peHus U UX NpUYMHbBL. 3a0oneBaHus riia3a (KOHBIOHKTUBHUT U JIPYrHe) U MX MpO(UIAKTHKA.
CoBpeMeHHbIE METOJbl JIUEHUs HapyLIeHWH 3peHMs: Ja3epHas KOPPEeKLHs, 3aMeHa XpycTalMuka, KJIEeTOYHas Tepamus,
NpOTE3UPOBaHHE IJ1a3a U JIpyTHeE.

CrpoeHre HapyXHOI'O, CpeTHEro M BHyTpeHHero yxa. KoprueB opraH. MexaHu3M BOCHpHSATHS U 0OpabOTKH 3BYKOBBIX
BoJH. CBs3b IIGHTpa CiyXa M LeHTpa pedyd. HapymieHust ciyxa W MX mpu4uHbL. 3a00J€BaHHMsS OPraHOB ciiyxa (OTHT W JIpyrue
3aboneBaHus) U ux npoduiakruka. CoBpeMEHHbIE METO/IbI JICUSHUS] HapyIICHHH CyXa: CIyXOBOW ammapar, MpoTe3UpOBaHUE U
npyrue. AHaToMus ¥ (PU3HOIOTrUs BECTHOYISpHOro anmapara. OTOJIUTOBBIN armapar.

OpFaHbI BKYycCa, 060H$[HI/I$I, MBIIIEYHOI'O ¥ KOXKHOI'O YYBCTBA: aHATOMUSA U (bI/ISI/IOJ'IOFI/Iﬂ, UX HapYHUICHUS.

Jlemoncmpauyusn pa30opHBIX MOJIEJIeH I1aza 1 yxa.

Jlabopamopnbvie u npakmuueckue papomol

W3zydenune ctpoeHus oprana 3peHus (Ha MyJsDKE U BJIAXKHOM TIpernapare).

Wzyuenne ctpoeHus oprana ciayxa (Ha MyJspKe).

N3ydyenne rucTonormyeckux MmpenapaToB OpraHoB YyBCTB.

JH/AOKPHHHAS CHCTeMa

OmpeneneHue M OCHOBHBIE XapaKTEPUCTHKH ToOpMOHOB. Kiaccudukanuss TOpMOHOB IO XMMHYECKOMY CTPOCHHIO.
Kiaccudukanus perentopoB ropMoHOB. MomneKy/IApHbIe MEXaHU3MBI IeHCTBHSA TOPMOHOB Ha KIIETKU-MHUILIECHH.

OHIOOKpUHHAs GYHKIMA Tunoranamyca. JKemespl BHyTpeHHeH cekpenuu (runodus, smudu3, DMTOBHAHAS Kelesa,
[apanIuTOBUAHBIE JKEJe3bl, HAAIIOYeUYHHWKH), BBIIENAEMbIE MMH TOPMOHBI M HX (yHKIHH. JKene3sl CMENIaHHOW CeKpeLuH
(momKenyovHas XKene3a, IOJIOBBIE JKeJe3bl), BhASNIeMble HMH TOPMOHBI M UX (yHKIuH. ['unoramamo-runodusapHbie KOHTYPBI
PEryIsIIUK IeITeNbHOCTH HEKOTOPBIX JKelIE3 BHYTpEHHEW cekpenmu. HapymieHus, cBsi3aHHBIE C THIIO- M THIEP)YHKLIHAMH
TOPMOHOB. Buapl caxapHoro auadera u uX ocliokHeHUs. KiieroyHas Tepanus B JI€4eHUH YSHIOKPHHHBIX 3a0oneBaHuil. Mukcenema.

IIpoune opraHsl U TKaHH, BBIIEISIONINE TOPMOHBI: IIOUKH, CEPJILE, KETyTOUHO-KHIIIEYHbIH TPaKT, KUPOBast TKaHb U APYTHUE.

Jlabopamopnvie u npakmuueckue papombol

N3ydenne rucTonornueckux npenapaToB SHIOKPUHHBIX OPTaHOB.

IloBenenue

Pednexkropuas Teopus moBeneHus. HacnmencTBeHHBIE M HEHacieAcTBEeHHBIE (opMmbl moBeneHus. [Ipocreiimue ycioBHBIE
pednexcel. MucTpymenrtansHoe u apyrue ¢popmer o0ydenust. Lens. Motus. Peduekc. [lorpebHocth. Peduexc uenu no IlaBnoy.
Hunaamugeckuit crepeorun. Umnpuatuar. OUKCHPOBAaHHBIE KOMIUIEKCH IBIKEeHHH. CHUTHANBbHBIE CHCTEMEI. Peus. MrbmuieHue.
[Mamsite u € Buabl. KorHuTHBHBIE QYHKIIMK HEPBHOM CHCTEMbL. POJIb Pa3HBIX OT/IENOB TOJIOBHOTO MO3Tra B PErYJSIIUU JBIKCHUM,
cHa W OOAPCTBOBAHUS, M JPYIMX CIOXHBIX MPOIECCOB. MexaHW3Mbl BO3HMKHOBEHMs 3Moiuid. HeliporymopanbHas perymsimus
IIOJIOBOTO TIOBeACHUs. Hapymenns moBeneHus, WX CBSI3b ¢ paboToOil HEPBHOH M HIOKPHHHON CHCTEM, COBPEMEHHBIE METOMBI
JICYCHUSL.

OnopHo-ABUraTeJIbHBIN annapar

Koctn. AnHaTomMust KOCTH: HaJKOCTHHIIA, BHyTpeHHee BemecTBo KocTh. OcteoH. Kmaccupukarmms kocreil. Poct kocteid.
CoennHEHNS KOCTEH: MOABIKHBIE, TIOMYITOBIDKHbIE, HEMOABIKHBIE. CTPOCHHE CyCTaBa U CyCTaBHOM CyMKH.

OceBoif ckenmeT: depem, ITO3BOHOYHHUK, pEOpa, rpyanHa. KocTm nmiieBoro m Mo3roBoro orzaenos uepemna. OTaeisl
MT03BOHOYHHKA, OCOOEHHOCTH CTPOEHHSI TO3BOHKOB B Pa3HBIX OT/ENax, MEKIO3BOHOUHbIE coefuHeH!UsI. CTpOoeHHE TPYIHOM KIIETKH.

CkerneTsl MoCOB KOHEYHOCTEH M CBOOOIHBIX KOHEUHOCTEH: aHATOMHYIECKIE OCOOCHHOCTH BXOSIINX B X COCTaB KOCTEH.

Hapymienust cTpoeHuUsl CKeNeTHOH cHUCTeMbl. Bo3pacTHbIE W3MEHEHHs, ocTeonopo3. TpaBmbl 3aboneBaHHS OMNOPHO-
JBUTATENIFHOTO ammapaTa, CBA3aHHBIE C MpsMOXokaeHHeM. CoBpeMEHHbIE WHBAa3WBHBIE M HEWHBA3MBHBIE METONBI JICUEHHMS:
MIPOTE3UPOBAHKE CYCTABOB M MEKIIO3BOHOYHBIX JAVCKOB, HCIPaBIICHNE KPUBU3HBI TO3BOHOYHHKA U JIPYTHE.

JHemoncmpayus ckenera 4eIoBeKa, yepena, KOHEYHOCTEN, TO3BOHKOB, PACIIMIIOB KOCTEH.

Jlabopamopuvie u npakmuueckue padomut

W3yueHne CTpOEHNUS CKelleTa YelOBEeKa Ha MAKeTax.

Mpimnpl. Pabora MBI Mo nepeMenieHnio KOCTHBIX PhIdaroB. MBIIIIBI, PUKPETUISIOMUEcs ABYMs KOHIIAMU WM OJHUM
KOHIIOM K KOCTSIM. MUMHYECKHE MBIIIIBI KaK MPUMEP MBIIII, He PUKPETUIIOMINXCS K KOCTSIM.



Mpimna Kak oprad JiokoMonu. O60104ky MBI CyXOXKWIHS U CBSI3KHU. J|BUTaTeNbHbIe €AMHULBI. MBIIIIIBI-CHHEPTHCTHI
1 a"TaroHUCTHl. HepBHas perymsauus padoTsl Mbl. Poib CIMHHOTO M03ra, MO3KeuKa U KOPbI OOJIBIINX HOJYIIapHi.

OcHOBHBIE MBIIIIBI TeNa 4YejoBeka. Hawmbomee pacmpocTpaHEHHBIE TpPaBMbl MBIIIEYHOM CHCTEMBI W METOIBI HX
nporITakTHKH. ATPOQHS MBIIIL, TPUYNHEI U JICYCHHE.

Jlabopamopuuie u npakmuueckue padomul

OxazaHue NnepBoi MOMOIU MPH MOBPEXKIEHUH CKENeTa U MBIIIL.

KposenocHast u imMdpaTudecKkas CHCTEMbI

OcoOeHHOCTH CTpOEHUs] ¥ (YHKIMOHHUPOBAHHS CEPACYHOM MBI AHATOMHUS CEpIIa: SHAOKapl, MHOKapIH, JIUKap,
HepUKapA, >KeIy[dOouku, Ipeicepaus, KiamaHel cepana. MexaHudeckas pabora cepiaua kak Hacoca. CepIeuHbId IMKIL
AptepuanbHoe  gmaBieHue, Iyabc. ABromarus. IlpoBomsdmas cucrema  cepama.  OiekTpuueckas —paboTa  cepaua.
Dnexrpokapanorpamma. HepBHast m rymopaibHas perynsinust pabotsl cepaua. Hapymenust pabotel cepaua. ['mnepronmueckas
0oJ1e3Hb, CepAeUHas HENOCTaTOYHOCTb, aT€POCKIIEPO3 KOPOHAPHBIX COCYNOB, MH(MApKT MHOKapAa M Tak fainee. lllynTupoBaHue,
AHTHOIUIACTHKA, KIIETOUHAsI Teparus U IpYrue COBPEMEHHBIE METOABI JICUEHHS CepAeUHbIX Oone3Hel. TpaHcIianTanus cepaua.

Jlabopamopusie u npakmuyueckue padomol

IIpocMOTp THCTOIOrMYECKUX MPENAPaTOB CEPACYHOMN MBIIIIIBL.

Dnekrpokapauorpadus.

W3MmepeHue apTepHaIbHOTo JaBJICHUS U ITyJbCa.

KpoBeHnocHas cucrema u muMdaTrieckast cucrema.

Kpyru kpoBooOpaieHus: OONbIION W Malblid, OCHOBHBIE cocyabl. Kilaccudukaius cocyoB: apTepuu, apTepyoIbl, BEHBI,
BEHYJIbI, KamwuLIpbl. Pe3ucTuBHBIE, 0OMEHHbIE U EMKOCTHbIE cocyabl. CTpoeHHe CTEHOK cocyaoB. HepBHas M rymopanbHas
perymsnust pabotsl cocynoB. CHcTeMHasl peryisiusl apTepualbHOTO JaBJIEHHS W JIPYTHMX HapameTpoB KpoBu (Oapopeduiekc,
xeMopediiekc 1 Tak jnanee). Hapymenus paboTsl cocyoB. ApTepralibHbIe U BEHO3HbIE KPOBOTEUEHHS U IIepBasi IOMOIIIb IIPH HUX.

Amnaromust nmuMdaTtrdeckol cucTeMbl: JuUMdaTHYecKre cocynpl M TuMdaTudeckre y3ibl. [I[pUUUHBI TBYKEHUS KPOBU U
MBI o cocyam.

Jlabopamopnbvie u npakmuueckue papomol.

M3y4yeHne TUCTONOrHYEeCKUX MpenapaToB CTEHOK COCY/IOB.

IlepBas moMolLb IPU KPOBOTECYEHUSIX.

BHyTpeHHss cpefa opranuzma

KpoBb, TkaHeBast )KHUIKOCTh, TuMba. MexaHn3Mbl OAJEP)KaHNsI BHYTPEHHEH cpeapl opranu3Ma (romeoctas). CBsi3b BOJHO-
COJIEBOTr0 OOMEHA OpraHu3Ma ¢ GOpMUPOBAHUEM M OTTOKOM TKAHEBOH KHIKOCTH.

XUMHUYECKUI cocTaB IUa3Mbl KpoBU. (DOPMEHHBIE 3JIEMEHTHI: IPUTPOLMTHI, JCHKOIMTHI, TPOMOOIMTHI. JleiikoiurapHast
¢dopmyna. DyHKIMK pa3IUUIHBIX (OPMEHHBIX 37eMEHTOB. KpoBeTBopeHHe M OpraHsl KpoBeTBOpeHUs. Mecta rubenu pa3ingHbIX
(OpMEHHBIX 37eMeHTOB KpoBH. ['pymnmbl kpoBu mo cucteme ABO, pesyc-¢akTtop u Opyrue cucTeMbl ONpeneieHus TPyl KpOBH.
[epenuBanue miIa3Mbl, SPUTPOLMUTAPHON M TPOMOOLMTApPHOW Macchl. bydepHas ¢yHkuus mia3Mbl KpoBu. TpaHCIOPT ra3oB IO
kpoBu. Pasnuunble ¢opmbl Tremornobuna. Perymanms cponcTBa remMoriioOmHa K - Kucinopomy. CBEpThIBaHHME  KPOBH,
¢uOpuHONMUTHYECKAs W MPOTHBOCBEPTHIBAIONIAs CHCTEMBl. HapymieHus, cBsi3aHHbBIE C KPOBETBOPEHHEM M (DYHKLIMOHHPOBAHHEM
(OpPMEHHBIX AJIEMEHTOB.

Jlabopamopnvie u npakmuueckue papombol

W3ydyeHne rucTonormyeckux MmpenapaToB KPOBH U OPIaHOB KPOBETBOPEHHSL.

HNmmyHHas cucrema

HUcropus pa3Burtust 3HaHuii 00 uMMmyHurere. 3Hauenue pabor M. V. Meunukosa, [1. Dpnuxa u qpyrux y4E€HBIX MO U3yICHHUIO
umMmyHuTera. Knaccudukamum wMMyHUTETa. MeEXaHU3Mbl  BPOXKIEHHOrO HMMMYyHHTETa. [IpHOOPETEHHBIH HWMMYHHTET:
KIaccu(uKanus JUM(OLUTOB M YYacTHE pasHbIX TPYIN JIUMQOLUTOB B NPHOOPETEHHOM HMMMyHHTeTe. IIOHATHS aHTHTENa U
anTureHa. [Ipesenranus antureHa. Bakiuue! u cbIBOpOTKH. OpraHsl IEHTPaIbHOM IMMYHHOU CHCTEMBI: KPaCHBIM KOCTHBII MO3T U
tumyc. Oprasbl nepuepuueckoil IMMYHHOM CHCTEMBI: cene3€Hka, TUMQOyY3ibl, MUHIAIUHBL, alfeHauKe, [leiiepoBbl OMSIIKH.
Pornb tumyca B co3peBannu T-nmumoruroB. Posib opraHoB nepudepryeckoii UMMYHHON CHCTEMBI B CO3peBaHMH B-1uMQpoImToB.
OtpunaTensHas ¥ HOJOKUTENbHAS CeleKIs B co3peBanuu T- 1 B-mumdoruros. Poip Mukpodiopsl 4enoBeka B (OpMUPOBAHUH
HOPMaJIbHOT'O MMMYHHTETa 4eyioBeka. IlaTomorn MMMYHHOH CHCTEMBI: NMMMYHOAC(HHUINTHI, ayTOMMMYHHBIE 3a00JIEBAaHHUSA H JP.
Peaknny runepIyBCTBUTENBHOCTH, B TOM uHcie amiaeprud. OCHOBBI TPaHCIUIAHTOJIOTHH. JIEMOHCTpalus MOPTPETOB YYEHBIX,
TaOIIUI] U CITaliIOB, BUICOPOIIMKOB M KHHO(PPAarMeHTOB, 00 IMMYHHOU CHCTEME.

JpIXaTeIbHAsI CUCTeMa

AHaTOMUSI ABIXATEIbHON CHCTEMbI: BEPXHUE AbIXaTENbHBIE IyTH, HIDKHUE JbIXaTelIbHbIC MyTH, JIErkne. HocoBble TIOMOCTH.
Hocornorka. Porormorka. I'oprans. Knaccudukarms xpsimeit roprann. HamropraHHWK u rojocoBble CBS3KU. Tpaxes. bpoHxw.
JIérkue. Jl€rounpie my3wsIppkHu (anbBeonel). Dusmonorus mporecca IBIXaHWSA, PONb IDICBPAIBHOW JKHIKOCTH, IradparMel,
MexpeéOepHBIX U Apyrux Meil. CypdakranT. DmacTryueckas Tsra IErkux. Jpxatenpable MBIKeHNs. JKi3HeHHas EMKOCTD JIETKHX.
JI€rounsie 00bEMBL. HepBHAs 1 TyMOpanbHAst PETYISIIAS JbIXaHUS.

I'mrnena npixanws. TpeHWpOBKa IBIXaTENbHBIX MbIMM. lIpenynpexaeHne MOBpEXISHHS TOMOCOBOTO — armapara.
WNudexnmonnpie 00ne3HH, Mepearonuecs yepe3 Bo3AyX, U Mpoune 3a00NeBaHus OpPraHOB AbIXaHUs. Biusane TabakoKypeHHs Ha
OpTraHbl IBIXaTeTHHONH CHCTEMBI. ACTMa, OOCTPYKTHBHBIE 3200IEBAHUS ABIXaTEITbHON CHCTEMBI.

JHemoncmpayus Moaeny rOpTaHu, MOJIENH, IPOSCHSIOIIEH MEXaHU3M BJIOXa U BBLIOXA.

Jlabopamopuvie u npakmuueckue padomut

W3mepenne o6xBaTa rpyAHON KIETKH B COCTOSIHUM BJIOXA M BBIZOXA.

Omnpenenenne 4acTOThI JbIXaHHS.

BrmsiHue pa3nuyHbIX (GaKTOPOB HAa YACTOTY JIBIXAHHS.

Crmporpadus.

N3yueHne rucToI0ornuecKux NpenapaToB OPraHoOB JbIXAHUS.



IInmeBapuTenbHasi cucTeMa

AHaTOMMSI NIUINEBAPUTENBHON CUCTEMBL: POTOBAas MOJOCTh, MUILEBON, JKEIYAOK, MOKEIyI0YHAasl JKelle3a, IIEYeHb, OTAEIbI
TOHKOW KHWIIKH, OT/AENBI ToJCcTON KuIIku. CTpoeHne 3yOa, 3yOHast cucreMa deioBeka. DHU3HMOIOTHS MHIIEBAPUTENEHONW CHCTEMBI:
pacuieruieHne  OEeNTKOB, JIMITHIOB, YIJIEBOJOB, HYKJICHHOBBIX KHCIOT TOJ JEeHCTBHEM (PEPMEHTOB, CEKpPETHPYEMBIX pPa3HBIMHU
OTJeNIaMU THUIIEBAPUTEIBHON CUCTEMBI. XUMUYECKUM COCTaB CIIOHBI, JKETYIOYHOrO COKA, MOKEIYJOYHOIO COKa, YKEI4U, COKa
TOHKOHN KHIIKU. [o0CTHOE M IMPUCTEHOUHOE MUIIEBAPEHUE B TOHKOM KHUIIEUHUKE. DyHKIUU MOMIKETYyJOUYHOHN KeNe3bl U MEeYEeHN.
@OyHKIMH TOICTON KUIIKH. POJb KUIIEYHOH MUKPO(IIOPHI JJIs YeJIOBeKa.

HepBHas 1 rymopanbHast peryIsiius IpoIecCcoB MTUIEBAPEHUS, YIIIEBOAHOTO, JIUITUIHOTO, OEJIKOBOr0 OOMEHa.

l'mruena nwranns. HewHdekumoHHble W ayTOMMMYyHHBbIE 3a00JeBaHMs CHUCTEMBI MUIIEBapeHus. llpemynpexnaeHue
MHQEKINH ¥ NPOYMX KETYyIOYHO-KUIIECUYHBIX 3a00JieBaHWi (TacTpuT, sI3BEHHasl OOJE3Hb, ANIEHIUIUT, IUPPO3, NMAHKPEATHT H
Jpyrue), MHUIIEBBIX OTpaBiieHWH. XenukoOakTep Kak (pakTop pa3BUTHSI racTpuTa M sI3BBL. BIMsIHME KypeHHS M aJIKOrojis Ha
nuineBapenue. PaccTpoiicTBa NUIIEBOro MOBEACHHUS.

Jemoncmpayus Topca 4enoBexa, TabIuIL.

Jlabopamopusie u npakmuyueckue padomol

HUccnenoBanue neiictBrs (PepMEHTOB CIIIOHBI HA Kpaxmall.

W3yueHne rucToIormyeckux npenapaToB OpraHoB MUIIEBAPUTEIEHON CHCTEMBI.

BeipesqnTenbHas cucreMa

CrpoeHHEe BBLACTUTENBHOM CHCTEMBI: TOYKHM, MOUYETOYHMKHM, MOYEBOM Iy3bIpb, MOUEHCIYCKATENbHbIM KaHaI.
OyHkumoHnpoBaHue Mo4KkH. HeppoH Kak CTPYKTypHO-(GYHKIMOHANbHAs eOUHUIA TOYKH. DU3IHONOrMYecKue IpOLEcCh
(bopMupoBaHUsT BTOPHUYHOW MouM: (punbTparms, peabcopOums, cexpelus. Ponb Moyku B perynsiuuy apTepHaIbHOTO JaBJICHHSL.
HepBHast u rymopasibHas peryisuus paOOThl OpraHOB BBLICIUTENBHOW CHUCTEMBl. 3a00JeBaHHs OPraHOB MOUEBBLICIHTEIHHOM
cucTeMbl (LUCTHUT, MUeIoHepHUT, MouekaMeHHas OOJe3Hb W Jpyrue), ux npenynpexneHue. VckyccrBeHHas modka. J(manms.
TpaHcraHTanys1 OYKHU.

Jlemoncmpayusn tabnun, Mozaenu «CTpoeHre IIOYKH MIIEKOITUTAIOIET0», MYJISDKa TIOUeK YeJIOBeKa, BIAYKHOTO TIpernapaTta.

Jlabopamopnbvie u npakmuueckue papomol.

I/IB}"ICHI/IC TACTOJIOTHYCCKUX MPETIapaTOB PA3HbIX YIaCTKOB IIOYKH, MOUETOUYHHUKA, MOYEBOT'O ITY3bIPS.

ITonoBasi cuctema

Craauu rametoreHe3a. OTIMYMs OOreHe3a U criepMaTorene3a Apyr ot Apyra. OmiofgoTBOpeHHe.

’Kenckas monoBas cucreMa: SIMYHUKHW, MAaTOYHBIC prGBI, MaTKa, Bjlarajvuic, BHCUIHUEC ITOJIOBLIC OpTraHbI. MeHCpraHI)HI)Iﬁ
LUKIL.

My>cKast [10JI0Basi CHCTEMa: CEMEHHUKH U POYNE BHYTPEHHUE MOJIOBbIE OPTaHbl, BHEIIHUE TIOJIOBBIC OPraHbl.

HepBHas u rymopasibHast peryisinys paboTbl OpraHoB MOJI0BOM CUCTEMBI.

[TnanupoBanue OEpeMEHHOCTH, METOAbl KOHTPALENIMH, IPEIUMIVIAHTALMOHHBIM CKPHHHUHT, 3KCTPAKOPIOPaJbHOE
orutofoTBOpeHue. bepeMeHHOCTh, nakTalys. 3a001eBaHys, IepeatoIuecs OJMIOBbIM ITYTEM.

Jlabopamopnvie u npakmuueckue papomol

W3ydyeHne rucTonorHdeckyux MpenapaToB OpraHoB MOIOBON CUCTEMBI.

Ko:ka u eé npon3zBoanbie

OnuaepMuc — MHOTOCIOWHBIN oporoBeBatonmid smurenuid. Cnom smuaepmuca. Crom aepmbl. [lomkokHas >kupoBas
kierdaTka. [Ipon3BogHble KOXM: HOTTH, BOJNOCHL. KOXHBIE >Kene3bl: MOTOBbIE, CalbHblE W MoOJO4Hble. DYHKIMU KOXH. Ponb
HEpPBHOI U TYMOPAJIbHOU PEryJISIIIMU B OCYIIECTBICHUN TEPMOPETYIIITOPHOU U JPYTrUX (PYHKIMH KOXH.

3a0oneBaHus KOXKM W HMX INpeaynpexiaeHue. lleperpeBaHue: COMHEYHBIM W TemIoBoi ymapbl. Oxorn. OOMOpOXEHHS.
[NpodunakTrka 1 nepBas MOMOLIb IPH TEINIOBOM H COTHEYHOM yIapax, OKOrax ¥ 0OMOPOXKEHUSX.

Hemoncmpayua Moneny CTpoeHHs1 KOXH, TaOJHL, CIaiIoB.

Jlabopamopnvie u npakmuueckue papombol

HccnenoBanue ¢ moMOLIbIO JIYIIBI TBUIBHOM U JaJJOHHON CTOPOHBI KUCTH.

W3ydenne rucTonormieckux MpenapaToB SIUAEPMUCA U IEPMBI.

AllanTanMm opraHu3Ma 4ejioBeKa

TepMoperynsamus: poib KOXH W COCYINOB. | HmoTamamMyc Kak MEHTP HEHpOryMOpalTbHOW pEryJSIIuU TEeITOOOMEHa.
TToBenenueckue aganTalyu.

ApanTaiuy 4enoBeKa, ero OpraHoB M TKaHEW K HU3KUM KOHIIGHTPAIWSAM KHCIIOPOJAA W THIOKCHUH. Perynsius noTpetieHus
KHCIIOpPOAa TKaHAMH, 3pUTporod3. IlepecTpoiika MeTabonu3mMa KIETOK B YCIIOBUHU THITOKCHH.

ApanTanyy K HeIOCTaTKY Pa3InYHBIX MUTATEIBHBIX BEHIECTB. DHEpreTHyeckas (QyHKIHS TIMKOTeHa B IEUCHH W JIMIHIOB B
KUPOBOH TKaHU. [IOpsAIOK MCIIONB30BAHMS 3aMacOB MUTATENBHBIX BEMIECTB B opraHm3Me. llepecTpoiika meTabonm3ma KIETOK B
YCIIOBUSIX TOIO/IAHHMS.

[Mupkagnsle puTMBI. BrusiHME NPOAOMKHUTETHHOCTH CBETOBOTO JHS HAa HEHPOTYMOPANBHYIO DPErYISIUIO IPOIECCOB
KHU3HEACSTEIbHOCTH YEIOBEKA.

TpenupoBku. Poip ¢u3ndeckoil akTHBHOCTH B COXpPaHEHUH 3/IOPOBBs uenmoBeka. [Ipodmmaktrka 3a00neBaHU CepaedHO-
COCYIMCTOH 1 IBIXaTebHOM CHCTEM U OIIOPHO-IBUTaTEIBHOTO anmapaTra.

Apnantann K HeBecoMocTH. IlepecTpoiiki mMerabonM3Ma B YCIOBHAX HHM3KOM TPaBHUTALMM, NMPO(MIAKTHKA HEraTHBHBIX
MOCECTBH.

Jlemoncmpayun nocoduii 1 00yJaronyx BUACOPOINKOB.

I'enernka 4yesioBeka

Omnpenenenue TeHa U awiess, reHoTrma 1 ¢enoruna. [Torsrie romo- u rerepo3urorsl. 3akoHsl Mennenst. Bsanmoneiictene
anneneil. MOHOreHHblE M IOMUTCHHbIE NPU3HAKUM. XPOMOCOMHAs TeOpHsl HacleACTBEeHHOCTH Moprana. KpoccuHroeep u
CLEIJICHHOE HacienoBaHue. MexaHusMbl omnpeeneHus nona. IlomoBble XpoMOCOMBI M ayTocOMBI uenoBeka. Hacnenmopanue,
CLETJICHHOE C TOJIOM.



M3MeHYnBOCTh: HACICACTBCHHAS W HEHACICACTBCHHAs. [IpuMepsl HEHACICACTBEHHBIX W3MEHEHHUH (Momumdukarmii).
Knaccudukarusi HaceqCTBEHHONH U3MEHUYNBOCTH Ha MYTAI[MOHHYIO W PEKOMOWHAIMOHHYI0. [ eHHBIE, XpPOMOCOMHBIC ¥ TEHOMHBIE
3a0oneBanus. [IpuMephl TEHHBIX, XPOMOCOMHEIX Y TCHOMHEIX 3a00JICBaHUI YEIIOBEKA.

[omynsmmonHas rernetuka. [lorstue rerodoraa. Pacnipenenenne yacToT amreneit B momysnun. 3akoH Xapan-BaiinOepra.

Pemienue reseTnueckux 3anad.

MeauuuHckas reHeTuka. [locTpoeHHe pOJOCIOBHBIX NPU aHAIM3E ONPENCNIEHHBIX MPHU3HAKOB. POJb T'€HETHUECKHX
AHAJIN30B TIPH IDTAHUPOBAHUU M KOHTPOJIE OEPEMEHHOCTH.

CekBeHUpOBaHHE TE€HOMAa KaK HWHCTPYMCHT, ITO3BOJISIOIIMN IPOTHO3UPOBATh (PEHOTUI 4YENIOBEKAa M APYIHX JKUBBIX
OpPraHM3MOB, a TaK)Ke BUPYCOB. bromH(oOpMaTH4YecKHe HWHCTPYMEHTHl aHaJIM3a TE€HOMOB. METOJbl HaNpaBIIEHHOI'O HW3MEHEHHS
TeHOMOB OpraHm3MoB. I'eHeTnueckas MHXeHepus. ['eHOMHOe peAakTHpoBaHHE. DTHYECKHE ACIEKThl BHECEHHS W3MEHEHHH B
TEHOMBI Pa3JIMUHBIX OPTaHU3MOB, B TOM YHCIIE YEJIOBEKa.

Jlemoncmpayun tabnun, 1akaToB, KHHOQpParMeHTOB, pOMKOB U3 MHTEepHeTa.

AHTponoreses

[IpuMaTel: OTIMYHUTENBHBIE YEPTHI, COCTAB U 3BOJIIOLUS OTPSAA.

YHUKaIbHBIC TPHU3HAKH TOMUHHI. [IpIMOXOXIEHHE: TCOPUU BO3HHKHOBCHHS, aHATOMO-MOPQOIOTMYCCKHA KOMILIEKC
npu3HaKoB. [IpsIMOXOXKIEHUE B APYTUX Tpymmax NpuMaTtoB. Pyka, mpucnocoOieHHas K M3TOTOBJICHHIO W IPHUMEHEHHIO OpYIUid
Tpyna. BbICOKOpa3BUTHI MO3T: TEHICHIMM B 3BOJIOIMH, YHUKAIbHBIE 4epThl, MOp(onoruueckrne ocodeHHocTH. CXOACTBO M
pa3nuuus 4eroBeKa M YeJIOBEKOOOPa3HBIX 00€3bsH: aHATOMMS, SMOpHONIOrus, Onoxumusi, noeaenue. lllummnanse kak OnmrpKaimi
YKMBOW POJICTBEHHUK YEJIOBEKA. DBOIIOLMS YETIOBEKOOOPa3HBIX 00€3bsH.

Jlemoncmpayusn Mynsoked, Tabiuu, cnaiiioB, BuieopHIbLMOB M caiToB VHTepHETa, MOKa3bIBAIOUIMX CTPOCHUE IPEIKOB
COBPEMEHHOI'0 YeJIOBEKa, 00E3bsIH-aHTPOIIOU/IOB, IIPEJICTABUTEIIEH YEIOBEUECKHX pac.

Jlabopamopusie u npaxmuyueckue padomol

W3yyeHne apeBHEHIIEH HMCTOPUM M HBOJIONMM YEJIOBEKa Ha MpHUMepe KOJUIEKUMH M PEeKOHCTPYKIHUM (IPKCKYypCHsS B
MaJICOHTOJIOTMYECKUH MY3eit).

YenoBek M OKpyKaromas cpeaa

Okonornveckue (akToppl M UX JEHCTBHE HAa OPraHW3M 4YelloBeKa. 3aBHCHMOCTh 3]J0pPOBbS YEIOBEKa OT COCTOSHHS
OKpyXarolieH cpeabl. MUKpOKIMMAT XKHUJIbIX oMelieHuid. Tpyn yenoBeka. @uzunonorus Tpyna. PaborocnocoOHOCTh U yTOMIIEHHE.

3/10pOBbE YeTIOBEKa KaK COlMabHAs IEHHOCTh. DaKTOphl, HapylIaoliye 37J0pOBbe: THIIOJMHAMHS, KypeHHue, ynoTpedieHue
QJIKOTOJIsl, HAPKOTUKOB, HecOalaHCUPOBAaHHOE MHUTaHUE, CTpecc. YKpeIlieHHe 370poBbi. KynbTypa OoTHOIEHHS K COOCTBEHHOMY
3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX.

AHTponioreHHble BO3JCUCTBUSI HA cpedy. HapyiieHue kpyroBopora BelecTB B Onochepe. AHTPONOreHHbI KPyroBOPOT.
DKOJOrM4ecKue KpPU3KUChl U MX NpUuYUHBL KosBouomus o0iecTBa M Npupopl. PaimoHansHOe MPUPOAOIONIL30BaHUE. 3HAYCHUEC
OXpaHbI OKPYKaIOIIeH IPUPOIHON CPEIbl ISl COXPAHEHHS YeIOBEYEeCTRA.

Jemoncmpayus Tabnui, m1akatoB, KWHOGPArMEeHTOB, BUIEOPOIUKOB U3 MHTEepHeTa.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI ITPOTPAMMBI 110 BHOJIOT'MA HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUA (YI'JIYBJIEHHBIN YPOBEHbB)

JUYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTPAMMEBI MO OHOJOTMH OCHOBHOI'O OOIIEro 0Opa3oBaHHS MOIDKHBI OTpPa)XaTh
TOTOBHOCTh OOYYAOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOW TIO3UTHBHBIX IICHHOCTHBIX OpHCHTAIMA ¥ PACIIMPCHHUE OIBITa
JIESITEIBHOCTH Ha €€ OCHOBE U B MPOIECCE pealn3allid OCHOBHBIX HAIpaBICHUN BOCIUTATENIHON AEATEIbHOCTH, B TOM YHUCIIE B
4acTu:

1) rpanaHcKOro BOCIUTAHHUSA:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM AEATETHLHOCTH IPH BBITIOJHEHUH WCCIENOBAaHUM U MPOEKTOB, CTPEMIIEHUE K

B3aMMOIIOHUMAHHIO ¥ B3aUMOIIOMOIIIH;
2) NaTPHOTHYECKOr0 BOCIIMTAHMS
OTHOIIICHUE K OMOJIOTMH KaK K Ba)KHOH COCTAaBJISIFOIICH KYJIBTYPHI, TOPAOCTh 33 BKJIAJ POCCUHCKHX M COBETCKUX yYEHBIX B
pa3BUTHE MUPOBOI OMOIOIHMUYECKON HAYKH;
3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:
TOTOBHOCTH OIICHUBATh MOBEACHUE M MOCTYIKH C TIO3UIMK HPABCTBEHHBIX HOPM M HOPM 3KOJIOTHUECKOW KYJIbTYPHI;
MMOHUMAHKUE 3HAYMMOCTH HPABCTBEHHOI'O aCIEKTa JCATSILHOCTH YEIOBEKA B MEAMUIIUHE U OUOJIOTHH;
4) 3cTeTUYECKOT0 BOCIIUTAHMS
MTOHUMAHKE POJIH OUOJIOTHH B (DOPMHUPOBAHUHN 3CTCTUUCCKON KYIBTYPhI THYHOCTH;
5) puszuueckoro BocnuTaHusi, GopMHUPOBaAHNS KYJIbTYPbI 310POBbSI U SMOLMOHAJIBHOI0 0J1Ar0NOJIyYHsl:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO U YCTAHOBKA Ha 3JI0POBBI 00pa3 jKM3HU (3I0POBOE MUTAHHUE, COOIIO/ICHHE
TUTUCHUYCCKUX MPABUI U HOPM, COATAHCHUPOBAHHBIN PEXKUM 3aHATHH M OTIBIXA, PEryIIsApHas (u3ndeckas aKTHBHOCTS );

OCO3HaHHE IMOCJIEACTBUI U HENPHUATHE BPEJHBIX MPUBBIYEK (YIOTpEOICHUE aIKOrois, HAPKOTUKOB, KypEeHHE) M UHBIX (OpM
Bpeaa sl pU3NUECKOro U MCUXUYECKOTO 3/J0POBbST;

cOOJIIo/IeHHE MTPAaBUIT OE30MACHOCTH, B TOM YHCIIE HABBIKM 0€301MacHOr0 MOBECHUS B IIPUPOJHOM Cpele;

cOpMHUPOBAHHOCTH HABBIKA Pe(IIEKCHH, YIIPABICHUE COOCTBEHHBIM 3MOLIMOHAIBHBIM COCTOSIHUEM;

6) TPy10BOIr0 BOCIIUTAHUSI:

AKTHBHOE YyYacTHE€ B PELICHHM NpPaKTHYECKUX 3ajad (B paMKax CEeMbH, 0Opa30BaTeNbHOH OpraHU3alvH, HACEIEHHOI'O
MyHKTa, Kpast) OMOJIOrMYECKON M KOJIOrMYCCKO HAMPaBICHHOCTH, HHTEPEC K MPAKTHYSCKOMY U3YUCHHUIO MPO(ECCHIA, CBSI3aHHBIX C
OHOJIOTHEN;

7) 3K0JIOrH4ecKOro BOCHUTAHUS:

OpHEHTALMS Ha TPUMEHEHNE OMOJIOrHUECKUX 3HAHHUHN TPH PELICHHUH 3a/1a4 B 00JIaCTH OKPYXKAIOILEH Cpe/ibl;

0CO3HaHHE IKOJIOTHYECKUX MPOOJIEM U TYTEH UX PEelICHHUS;

TOTOBHOCTH K YYaCTHIO B IPAKTUUECKON AEATEIbHOCTH 3KOJIOTHYECKOM HAIllPaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHCHTAIlMsI HAa COBPEMEHHYIO CHCTEMY HAYUHBIX NPEACTaBICHHUH 00 OCHOBHBIX OHONOTHYECKHX 3aKOHOMEPHOCTSX,
B3aUMOCBSI35X YEJIOBEKa C IPUPOJHON U COLIMATIBLHOM CpeloN;

MOHUMAaHHE PO OMOJIOrMYeCKON HaYKH B (JOPMHUPOBAHHU HAYIHOTO MUPOBO33PEHHUS;

pa3BUTHE HAYYHOU JIFO003HATEIBHOCTH, UHTEpECca K OMOJIOTHUECKOil HayKe, HAaBBIKOB UCCIIEI0BATENILCKOMN JIESITENbHOCTH;

9) ananTanuu o0y4yaierocs K U3MeHSIOIUMCS YCJI0BUSM COIMAJIBLHOI U IPUPOJAHOM Cpeabl:

OLIEHKA U3MEHSIOIIUXCS YCIOBHIA;

NIPUHATHE pelieHus] (MHIUBHIYyallbHOE, B TPYIIE) B WU3MEHSIONMXCS YCIOBUSIX Ha OCHOBAaHMM aHaIKM3a OHOJIOrMYEeCKOi
uHpopmanuy;

IUTAHUPOBAaHME JACHCTBUI B HOBOM CHUTYyaIlMi HA OCHOBAaHMU 3HAHUN OHOJIOTHYECKUX 3aKOHOMEPHOCTE.

METAINPEAMETHBIE PE3YJIbTATbBI
MeranpeaMeTHbIE Pe3yabTaThl OCBOSHHS IPOrPaMMBbI IO OHOJIOTHH OCHOBHOTO OOIIEro 00pa30BaHusl, JODKHBI OTPaXKaTh:
ITo3HaBaTe/IbHBIE YHUBEPCcAJIbHbIE YUeOHbIe JeiicTBHS

Ba3zoBble Joruyeckue AeiicTBus:

BBISBIIATH U XapaKTepU30BaTh CYIIECTBECHHBIEC MIPU3HAKNA OHOIOTHIECKUX OOBEKTOB (SBICHUH);

YCTaHABJIHMBATDH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINN OMOIOTHYECKUX OOBEKTOB (SIBIICHHMA, MIPOIIECCOB), OCHOBAHMUS IS
0000IIEHUS U CpaBHEHWS, KPUTEPHH POBOJAMMOTO aHAIH3A,

¢ y4€TOM NPEUIOKEHHON OMOIOTHYECKOH 3a/1a4X BBISBIATH 3aKOHOMEPHOCTH W TIPOTUBOPEUHS B PACCMATPUBAEMBIX (paKTax
1 HaOJIOICHNSX, TIPEUIaraTh KPUTEPUH AJIs1 BBISIBIICHUS 3aKOHOMEPHOCTEH M IPOTHUBOPEUHH;

BBISBIIATH Ae(UIUTH HH(POpMAINH, JAHHBIX, HEOOXOANMBIX ISl pEIICHHsI TOCTAaBICHHOH 3a/1a4y;

BBISIBIISITH NTPUIWHHO-CIICAICTBEHHBIC CBSI3M NPH HM3YYCHHH OMOJOTMYECKHX SBICHHUH M TIPOIECCOB, AENATh BBIBOABI C
WCTIONIb30BAHUEM JICIYKTUBHBIX M WHIYKTHBHBIX YMO3AaKIIOYEHHH, YMO3AKITIOUCHHH MO aHAIOTHH, (OPMYIHUPOBATH THUIIOTE3BI O
B3aMMOCBSI3SIX;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemreHuss ydeOHOW Omolormdeckoil 3amaunm (CpaBHMBATH HECKOIBKO BapHUaHTOB
pelIeHus, BEIOMpaTh Hanbosee MoaXosIImuil ¢ yI€TOM caMOCTOATENHHO BBIICICHHBIX KPUTEPHUEB).

Ba3zoBble ucciieqoBaTe1bCKie 1eiCTBHS

HCTIONIB30BATh BOMIPOCHI KAK NCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;

(hopMyIHpOBaTH BOMPOCHI, (PUKCHPYIOIINE pa3pblB MEX/Y PEaJbHBIM U JKENaTeIbHBIM COCTOSHHEM CHTYaIllMH, OOBEKTa, U
CaMOCTOSTENILHO YCTaHABIMBATH HCKOMOE W IAHHOE;

(hopMHpOBATH THIOTE3y 00 NCTHHHOCTH COOCTBEHHBIX CYKIEHHUH, apTyMEHTHPOBAThH CBOIO TIO3UIINIO, MHEHHE;



MIPOBO/IUTH MO0 CAMOCTOSITETIBHO COCTABICHHOMY IUIaHYy HaOJIIOZEHWE, HECIOKHBIM OMONOrMYecKnii JKCIEpPHMEHT,
HeOOJbIIOE HWCCIEIOBAaHWE II0 YCTAaHOBIICHHIO OCOOEHHOCTEH Ouonormdeckoro oOBeKTa (Mpomecca) H3Yy4eHHs, MPUYNHHO-
CJIE/ICTBEHHBIX CBSI3€l M 3aBUCHMOCTEH OMOJIOTHYECKHX 00BbEKTOB MEXKITY COOOH;

OLIEHWBATh HAa MPUMEHUMOCTh M JJOCTOBEPHOCTh HHPOPMAIHIO, TIOJIYIEHHYIO B X0/I€ HAOIIOACHHS 1 SKCTIEPUMEHTA;

CaMOCTOSITENIFHO (hOPMYIHPOBATh OOOOIIEHHST W BBHIBOABI MO PE3yNbTaTaM IPOBEAEHHOTO HAOJIONEHMS, HKCIIEPUMEHTa,
BJIaJIETh HHCTPYMEHTAMHU OLIEHKH JIOCTOBEPHOCTH IOTYYEHHBIX BBIBOJIOB M 0000IIEHHIA;

MIPOTHO3UPOBATH BO3MOXKHOE JalibHEHIee pa3BUTHE OMOIIOTMYECKHX MPOLECCOB M MX IOCIEICTBHS B aHAJOTMYHBIX WU
CXOJHBIX CHTYallHsX, a TAKKE BBIIBUTATh MPEIOIIOKEHNS 00 NX PA3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTAX.

Pabora ¢ uapopmanueii:

MIPUMEHSATH Pa3JIndHbIE METOJIbI, HHCTPYMEHTHI M 3aIIpOChl ITPX MOUCKE U 0TOOpe Onoyornieckoi MHGOpMauy WK JaHHBIX
13 UCTOYHUKOB C YUETOM NPE/IOKEHHONW y4eOHOH OMOIOrnYecKoi 3a/1au;

BBIOMpaTh, aHAIM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATh OMOJIOrMYECKYI0 MHPOPMAIMIO Pa3IMYHBIX BHIOB U
(hopM TIpeICTaBICHHUS;

HaXOJIUTh CXOIHBIE apryMEHTHI (ITOATBEPKAAIONINE WM OINPOBEpPraioliie OAHY W Ty XK€ HAEI0, BEPCHIO) B Pa3IMUHBIX
nH(OPMaMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIFHO BBIOMPATh ONTHMANBHYIO (hOpMY TpencTaBieHuss MHGOpPMalUd W WIIIOCTPUPOBATH PEIIacMbIe 3a/1auu
HECJIIO)KHBIMH CXEMaMH, TrarpaMMaMHt, HHOHM rpaKoi U NX KOMOHHAIMSMMY;

OLIEHUBATh HAJEKHOCTH OMOIOTNYECKON MH(OPMAIMH 110 KPUTEPUSIM, MPEIJIOKEHHBIM YUHTEIEM WU CPOpMYITUPOBaHHBIM
CaMOCTOATENBHO;

3aIIOMUHATh U CUCTEMAaTU3UPOBaTh OMOJIOrMYECKYI0 MH(OopMaIuIo.

KoMMyHHKATHBHbBIE YHHBEpPCcAJIbHbIE YUeOHbIE TeiicTBUS

Oo0menue:

BOCIIPUHUMATH U (DOPMYIUPOBATH CY)KICHUSI, BRIPAXKATh AMOIMH B TIPOIECCE BBIOJIHEHUS PAKTHYECKUX H JIAOOPATOPHBIX
pabor;

BBIPaXKaTh ceOs1 (CBOIO TOUKY 3pEHUS) B YCTHBIX U MMCBMEHHBIX TEKCTaX;

pacrio3HaBath HeBepOajbHBIC CpeACTBA OOIICHWS, MOHMMATh 3HAYEHHWE COIMANBHBIX 3HAKOB, 3HATh M DPACMO3HABATH
MpEaAnOChIUIKH KOH(bJ'II/IKTHbIX CI/ITyaL[I/Iﬁ H cMsryaTthb KOHq)J'[I/IKTI)I, BECTU IEPETOBOPHI;

NOHMMaTh HAaMEPEHHsl JPYTHX, IPOSBIATh YBAKUTENbHOE OTHOLICHHE K COOECeHHKY W B KOPPEKTHOH (opme
(bOopMyITHPOBATH CBOM BO3PAKCHHS,

B X0JIe Auayiora u (WIM) JUCKYCCHH 3aJlaBaTh BOIPOCHI IO CYIECTBY O0CY)KAaeMOH OMOJOrMYEeCKOW TeMbl M BHICKA3bIBATh
uJiey, HalleJICHHbIE Ha pelleHre OMOIOrnuecKoi 3a1a4n 1 noaaepKaHue 0J1aroKeaTelIbHOCTH OOLIEeHMS;

COIOCTABIIATH CBOH CY)KICHHS C CY>KACHHUSIMHU JIPYIUX YIaCTHHKOB JHAJIOTra, OOHAPY)KUBAThH Pa3IMyMs U CXOACTBO MO3UIINI;

yOJINYHO MPEACTABIATH PE3yIbTAThI BEITOIHEHHOTO OMOIOTHYECKOro OMbITa (3KCIEPUMEHTa, HCCIIEA0BAaHUS, IPOCKTa);

CaMOCTOATENBHO BBIOMpaTh (OpMAT BEICTYIUICHHS € Y4ETOM 3aiad INpPe3EeHTalUd M OCOOGHHOCTEH ayquTOpUH U B
COOTBETCTBHHM C HUM COCTaBIIATh YCTHBIE M MMCHbMEHHBIE TEKCTHI C UCTIOIb30BAHUEM MILUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas AeSITeJILHOCTh:

NOHMMAaTh W HCIONB30BaTh MNPEUMYIECTBA KOMAaHAHONH W WHIMBHAYaJbHOH pa0OTBl IPU PEIIEHUH KOHKPETHOMH
OuoNOruueckoll MmpodIeMbl, OOOCHOBBIBATH HEOOXOIMMOCTh MPHUMEHEHHUsI TPYIIOBBIX (OPM B3aUMOJCHCTBHS TPH PELICHHH
MOCTABJICHHO!M yueOHOH 3a/1auu;

NPUHUAMAThH IIeJIb COBMECTHOH AEATENbHOCTH, KOJUICKTUBHO CTPOHTH IEHCTBHS MO €€ MOCTIKEHHIO: paclpenensiTb POIH,
JIOTOBapUBAaThCS, 00CYKIATh MPOLIECC U Pe3yIbTaT COBMECTHOH padoThI;

yMeTh 0000IIaTh MHEHHUS HECKOJIBKHX YeJIOBEK, IPOSIBIIATH TOTOBHOCTD PYKOBOIUTE, BHIIIONHSTH MOPYYEHHS, TOAIHHATECS;

IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM PabOThI, ONPENeNsiTh CBOKO POJib (C y4ETOM MPEANOYTEHHI U BO3MOXKHOCTEH BCEX
YYaCTHUKOB B3aMMOJACHCTBHS), PacIpefensaTh 3aJadd MEXIy YiIeHaMH KOMaHIbI, Y4acTBOBAaTb B IPYIIOBBIX (hopMax paboTHI
(obcyxnennsi, 0OMEH MHEHUSIMHU, MO3TOBBIC IITYPMEI B HHBIE);

BBITIOJTHATDH CBOIO YacTh PabOTHI, JOCTHIaTh KAYECTBEHHOT'O PE3yNbTaTa 0 CBOEMY HAIlPaBJICHUIO M KOOPJHHHPOBATH CBOH
JeHCTBHS C APYTHMH WICHAMH KOMaHIIbI;

OLICHUBATh KAYEeCTBO CBOETO BKJIAA B OOIIMI IPOXYKT IO KPUTEPHAM, CAMOCTOATEIBHO CHOPMYITHPOBAHHBIM yIaCTHUKAMH
B3aUMOJICHCTBHSI, CPABHUBATh PE3YJbTAThl ¢ MCXOMHOM 3amadell M BKJIAJ KaKIOro WieHa KOMaHIbl B JOCTI)KEHHE Pe3yJIbTATOB,
paszuensTs chepy OTBETCTBEHHOCTH U MPOSBIIATH TOTOBHOCTB K IIPEAOCTABICHUIO OTUYETA TIepe IPYIIIONH;

OBJAaZeTh CHCTEMOH YHMBEPCAIbHBIX KOMMYHHKATHBHBIX HeHCTBHIH, KoTopas oOecreunBaer c(hOpMHPOBAHHOCTD
COIMAJIBHBIX HABBIKOB M SMOLMOHAIEHOI'0 HHTEIUIEKTa 00yJarOnXCsL.

PeryasTuBHble yHUBepcaIbHbIe YueOHbIe JeiicTBUS

Camoopranuzanms:

BBISIBIISAITH TIPOOJIEMBI [T PEIICHUS B )KU3HEHHBIX M Y9eOHBIX CUTYAIMSIX, UCTIONB3YS OMOIOTHIECKHE 3HAHMS;

OPHMEHTHPOBATHCS B PA3IMYHBIX MOIXOJaX NPHHITHA PelIeHNuH (MHAWBUIYaJIbHOE, TIPHHSITHE PEILCHHUS B TPYIIIE, IPUHATHE
PpeIIeHHI TPYIIIoN);

CaMOCTOSITENIFHO COCTaBJISITh alNTOPUTM pelIeHus 3amadyd (WX ero d9acTh), BBIOMpaTh CIOCO0 peIIeHus y4eOHOM
OMOTOTMYEcKOl 3a/audl ¢ y4ETOM MMEIONIMXCS PECypCoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh INpelaracMble
BapHaHTHI PELICHNH;

COCTaBIIATH IUIAH AEHCTBHH (IUTaH peaju3alii HaMEYEHHOTO alTrOpUTMa pEIICHHS), KOPPEKTHPOBAThH MPEIUIOKECHHBIN
JITOPUTM C YIETOM IOYIESHHUSI HOBBIX OMOJIOTMYECKNX 3HAHUH 00 M3y9aeMOM OMOJIOIMYECKOM OOBEKTE;

JIeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTDH 3a PEIICHHE.

CaMOKOHTPOJI1b, SMOLOHAILHBII HHTELIEKT:

BJIQJIETh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIINH 1 pedIIeKCHN;



JlaBaTh OLEHKY CUTYALlUH U MpeJylarath IiaH €€ U3MEHEHMUSI,;

YYUTHIBATH KOHTEKCT W TIPENBUICTH TPYMHOCTH, KOTOPHIC MOTYT BO3HHKHYTH IMPU PEHICHHH y4eOHOU OMOIOTHMYECKOM
3a/1au, aJalTHPOBATh PEIICHAE K MCHSIOIIMMCSL 00CTOSTEITHCTBAM;

OOBSICHATH MPUIWHEI JTOCTHKCHUS (HEOCTIDKEHUS) PE3YAbTATOB JCATSIFHOCTH, 1aBaTh OLCHKY MPHOOPETEHHOMY OMBITY,
YMETh HAXOJAUTh MO3UTUBHOE B MPOU3OIIEIIICH CUTYaLIUH;

BHOCHUTh KOPPEKTHBBI B JCATCIFHOCTH HAa OCHOBE HOBBIX OOCTOSTEIECTB, W3MCHUBIIUXCS CUTYaIlWid, YCTaHOBICHHBIX
0omuOO0K, BOSHUKIIAX TPYIAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJbTATA LIEIU U YCIOBUSIM.

pa3IuyaTh, Ha3bIBATH U YIPABISATh COOCTBEHHBIMH YMOIMSIMH U SMOIUSIMU IPYTUX;

BBISIBJISATH U AHAJIM3UPOBATH IPUUMHBI SMOIIHIA;

CTaBUTH ceOs HA MECTO IPYTOro YelIOBeKa, MIOHUMAaTh MOTHUBBI 1 HAMEPEHUS APYroro;

PETYIUPOBATh CIIOCO0 BBIPAYKEHHS IMOITHIA.

IpunsiTHe ceds U APyrux:

OCO3HAHHO OTHOCHUTBCSA K JIPYTOMY UE€JIOBEKY, €r0 MHEHHUIO;

MIPU3HABATh CBOE MPaBO Ha OMIMOKY U TaKOE YK€ TIPaBo JIPyroro;

OTKPBITOCTh CE0C U APYTHM;

0CO3HaBaTh HEBO3MOXHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJICTh CHUCTEMOM YHUBEPCAJBHBIX VYCOHBIX PETYISATUBHBIX JCHCTBHI, KoTopas oOecreunBaeT (HOpMUpPOBAHUE
CMBICJIOBBIX YCTAHOBOK JIMUYHOCTH (BHYTPCHHSS IMO3MUIIMS JIMYHOCTH) M KM3HCHHBIX HABBIKOB JIMYHOCTH (YIpaBJICHUS COOOM,
CaMOJIUCHUIUIMHBI, YCTOMYUBOTO TIOBEIEHUS).

NPEAMETHBIE PE3YJIbTATbBI
[IpeaMeTHbIe pe3ynbTaThl OCBOCHHSI IPOrpaMMBI 110 Onostoruu (yriayoaEHHbIH ypoBeHb) K KOHILY o0y4eHus B 7 Kiacce:

XapaKTepru30BaTh OOTAHUKY KaK OMOJIOTMYECKYIO HayKy, €€ pa3Jieiibl U CBSI3H C IPYrUMU HayKaMH, OIEpPUPOBATh 3HAHUSMH
AQHATOMUH, TUCTOJIOTUH U (PU3MOJIOTUN PACTEHUH;

NPUBO/IUTH MIPUMEpPHI BKIIaa poccuiickux (B Tom uncie B.B. JlokydaeB, K.A. Tumupszes, C.I'. HaBammn) 1 3apy0exHbIX
y4€HbIx (B ToM yncie P. ['yk, M. Manbnuru) B pa3BuTHE HayK O PacTeHHSX;

NPUMEHITH OWOJNOTMYECKHe TEPMHUHBI W MOHATHA (B TOM 4YHcie: OOTaHMKa, OJKOJOTMs PacTeHWH, OaKTepUONIOTHs,
IPOTUCTOJIOTHA, CHCTEMAaTHKa, Cyeprpymnmna, HapcTBo, OTnel, Kiacc, ceMeicTBO, pol, BHUM, KM3HEHHas (opMa pacTeHHUH, cpena
0o0HMTaHMs, pACTUTENFHOE COOOIIECTBO, BBICIINE DACTEHHS, WM AIMOPUOGHTHI, CIOPOBBIE PACTEHHS, CEMEHHBIE pacTEHHS,
BOJIOPOCJIM, MXH, IUIAYHbI, XBOIM, MAllOPOTHUKH, TOJIOCEMEHHbIE, MOKPHITOCEMEHHbIE, OaKTepuH, TPHObI, JHIIAWHUKHA) B
COOTBETCTBHH C ITIOCTABIICHHOM 3a7aUCi;

pa3nuyaTh MOAXOABI K MOCTPOCHUIO COBPEMEHHOM MHOTOLI@PCTBEHHON CHUCTEMBI OPraHHYECKOTO MHpa, CpaBHUBATh €€ C
MIPEALIECTBYIOIUMH CUCTEMaMHU U BBISIBIISITH IPEUMYILECTBA;

pa3nuyaTh MOAXO/bI K HOCTPOSHUIO COBPEMEHHOI CHCTEMBI BBICHIUX pacTeHHi (3MOproduT);

OIUCBHIBATH CTPOCHUE U KHU3HEAEATEIbHOCTh PACTUTEIBHOIO OPraHu3Ma (Ha MpUMepe MOKPHITOCEMEHHBIX, MU [IBETKOBBIX):
HOIJIONIEHHE BOABI U MHUHEpaIbHOE NHUTAaHHE, (POTOCHHTE3, JbIXaHUE, TPAHCIIOPT BELIECTB, POCT, Pa3MHOXKEHHE, Pa3BHTHE, CBA3b
CTPOEHHS BETETATUBHBIX Y TEHEPATUBHBIX OPTaHOB PACTEHUI! ¢ HX (YHKIMAMH;

pa3nuyaTh BEreTaTUBHbIE OpraHbl pPAacTEHHH Ha IIONEPEYHBIX M MPOJOJIBHBIX Cpe3aX, ONPEAENATh THUI CTPOSHMS
BEreTaTUBHBIX OPTaHOB;

pa3nuyaTh M OIMCHIBATH JKMBBIE M TepOapHble JK3eMIULIPHl PACTEHHH II0 3aJaHHOMY IUIaHY, YacTH pacTeHHi II0
H300paXKEHHAM, CXEMaM, MOJEIAM, MYJIsDKaM, penbeHBIM TaOIuLam;

XapaKTepU30BaTh NMPU3HAKU PACTEHUH, YPOBHU OPraHM3aIMU PacTUTEIBHOIO OpPraHW3Ma, YacTH PAacTeHWH: KJIETKH, TKaHH,
OpTaHbl, CHCTEMBI OPTaHOB, OPTaHU3M, OOBSCHSTH, B UéM 3aKITI0YAIOTCS OCOOSHHOCTH OPTaHU3MEHHOT'O YPOBHS JKU3HU;

XapaKTepHU30BaTh OCHOBHBIE TPYIIIBI OAHOKIETOUHBIX OPIAaHU3MOB U BBISIBIISITH MEX/Ly HUMH 3BOJIIOLHOHHOE POJICTBO;

BBINOJHATH MPAKTUIECKUE pabOTHI MO cOOpY M aHAIM3y MaTepHana OXHOKJIETOYHBIX M MHOI'OKIETOYHBIX OPTaHW3MOB U3
TUINYHBIX OMOTOIIOB;

BBISIBIISITH 3aKOHOMEPHOCTH U MOP(HOPHU3HOIOrHIECKUE aJalTalluy PACTEHUH K Pa3IMYHBIM yCIOBHUAM OOWTaHMS, HAXOAUTH
KOPPEJISIN MEXIY CTPOCHHEM OpPTraHa U BBIOIHIEMON UM (YyHKIHEH;

CpaBHHUBAThH PACTUTEIbHbBIE TKAHU U OPTaHbl PACTEHUH MEXKTy COOOIf;

BEITIONTHATH TPAKTHYECKUE U J1abopaTopHBIE paOOTHl IO MOPQOIOTHH U (H3HOIOTHU PACTEHHI, B TOM YHCIE pabOTHI C
MHKPOCKOIIOM C TOCTOSHHBIMH ((pUKCHpOBAaHHBIMH) W BPEMEHHBIMH MHKpOIpENapaTaMy, HCCIIENOBATEIECKAE PaldOTHl ¢
WCTIONB30BaHUEM MIPUOOPOB ¥ HHCTPYMEHTOB II(PPOBOI TabopaTOpHH;

MIOHNMAaTh MEXAaHU3MBlI CaMOBOCIPOM3BEICHUS KIIETOK, ONEPHUPOBATH MPEACTABICHMAMH O MHTO3€ M MEHO3€, O pOIH
KJIETOYHOTO SIApa, CTPOCHUH U (DYHKIIMH XPOMOCOM;

XapaKTEepPHU30BaTh MPOLECCH KU3HEAEATEIHPHOCTH PACTEHHWH: IOTJIOMIEHHE BOJBI M MUHEPAJIbHOE MHUTaHWE, (HOTOCHHTES,
JBIXaHWUE, POCT, PA3BUTHE, CIIOCOOBI €CTECTBEHHOTO M MCKYCCTBEHHOTO BETE€TATHBHOTO Pa3MHOXEHUSI, CEMCHHOE Pa3MHOXEHHE (Ha
MIpUMepe MOKPHITOCEMEHHBIX, WITH IBETKOBBIX);

XapaKkTepHU30BaTh OCHOBHBIE ATAlbl OHTOICHE3a DPACTEHHH, ONEPHPOBAaTh 3HAHWAMH O TPHYMHAX PACIPOCTPAHEHHBIX
WHQEKIMOHHBIX OONe3HeH pacTeHUH, TOHUMATh MPUHIIAITE MPOPIIAKTHKN U JICUCHUs O0e3Hel, MOHUMATh MPUHIMITE OOPBOBI C
TIATOTeHAMH 1 BPEIUTEIISIMHU PacTeHU;

BBISIBIISITH IPHYMHHO-CIIEACTBEHHBIE CBSI3W MEXKIY CTPOSHHEM M (YHKIMSIMH TKaHEH W OpraHOB PAcTEHHH, CTPOCHHEM W
KHU3HEACSITEIbHOCTBIO PACTEHUH;

KJIacCH(UIIMPOBATh PACTEHHS M NX YAaCTH 1O Pa3HbIM OCHOBAHUSIM;

OOBSACHATH pPONb PACTEHWH B INPUPOJE W JKM3HM UENOBEKa: 3HaUeHHE (OTOCHHTE3a B MPHUPOJEC M B JKU3HH YEIOBEKA,
OMOIOrNYEecKOe M XO3IHCTBEHHOE 3HAYEHHE BHIOM3MEHEHHBIX ITOOETOB, XO3SMCTBEHHOE 3HAUCHHE BET€TATHBHOIO Pa3MHOXKEHHS,
OIIEpUPOBATH MPEACTABICHUSIMH O T€HE, OCHOBaX TeHETHIECKONW HHKCHEPHH;



MIPUMEHSATH NOJIyYEHHBIC 3HAHUS JUIS BBIPAIIMBAHUS M Pa3MHOXKEHHS KYIbTYpPHBIX pacTeHHUH;

WCIIONIb30BAaTh METO/BI OMOJIOTMH: MPOBOIUTH HAONIOJCHUS 3a PacTeHWSIMH, ONKCHIBATH PACTEHUS M WX YacTH, CTaBUThH
npocTeiiye OMOIOTHYECKHe ONBITHI X SKCIIEPHMEHTEI;

co0uo1aTh MpaBmiIa 0€30acHOro Tpy/a MpH padboTe ¢ y4eOHBIM 1 JIAO0paTOpHEIM 000PYIOBaHHEM, XUMUIECKOH ITOCY10H B
COOTBETCTBHH C HHCTPYKIMSMH Ha YPOKE M BO BHEYPOUHOM JEATEIHLHOCTH;

XapaKTeprU30BaTh MPUHINIBI KIIACCU(PHUKALNH PACTEHUH, OCHOBHBIE CHCTEMaTHYECKIE IPYIIIBI pacTeHUH;

TIPUBOANTH TPUMEPHI BKIIana poccuiickux (B Tom uncie H.U. BaBuios, U.B. Muuypun) u 3apyoexHsix (B Tom uncie K.
Jlunnueii, JI. ITactep) y4€HBIX B pa3BUTHE HAYK O PAaCTEHUSIX, TpHOax, OakTepusax U apxei;

MIPUMEHATH OMOJIOTHYECKHE TEPMHHBI U TOHATHUS (B TOM 4HCIle: OOTaHWKa, SKOJOTHUsI PACTEHHH, MHUKOJOIHUS, JIbIOJIOTHS,
MHKpOOHOIIOrys, OaKTepHoIorus, CucTeMaTuKa, LapcTBO, OTAEN, KIacc, CeMEHCTBO, poj, BUM, XKU3HEHHAs (opMa pacTeHui, cpena
0o0UTaHUsA, PacTUTEIBHOE COOOIIECTBO, CIOPOBBIE PACTEHHS, CEMEHHBIE PACTEHUs, KpacHble BOAOPOCIH, 3€IEHBIE BOLOPOCIHH,
XapoBbIe BOAOPOCIIH, MXH, IUIayHBI, XBOLIM, IIallOPOTHUKK, XBOHWHBIE, ITOKPHITOCEMEHHBIE, OaKTepUu, apxeu, TpHUOB,
CTpaMEHOIMJIOBBIE) B COOTBETCTBHH C IIOCTABJICHHOM 3a1auei;

pa3nnyaTh W OIUCHIBATH JKUBBIE M TepOapHbIe HK3EMIULIPHl PACTEHHH, YacTH PACTEHUH IO H300pa)KCHHUsSIM, CXEMaM,
MOJIETISIM, MYJLSDKaM, pebeHbIM TabnnIaM, rpuobl O H300paKeHUsIM, CXeMaM, MYJIshKaM, OaKTepuH 1o N300paKeHUSIM;

BBISIBIISITH IPU3HAKK KJIACCOB MOKPHITOCEMEHHBIX, MIIH LIBETKOBBIX, CEMEHUCTB JABYOJBHBIX U OJHOJONBHBIX PACTEHHIA;

OIpEe/IeNIATh CUCTEMATHUECKOE TIOJIOKEHNE PACTUTEIBHOIO Oprann3Ma (Ha mpuMepe MOKPhITOCEMEHHBIX, WIIH [[BETKOBBIX) C
TIOMOIIBIO ONPE/ICIUTEIBHON KapTOUKH;

BBHINOJHATh ITIPaKTUYECKHE | JlabopaTopHble pabOTBl MO CHCTEMAaTHKE pAacTeHWH, aJbroJOTHH, MUKOJOTUH |
MHUKpPOOHOJIOTHH, B TOM YHCIIe Pa0OThl C MUKPOCKOIIOM C TIOCTOSIHHBIMH ((PMKCHPOBaHHBIMHU) M BPEMEHHBIMH MHKPOIpeapaTaMu,
HccienoBaTeNbCcKue paboThl ¢ UCIIONIB30BaHUEM PUOOPOB ¥ MHCTPYMEHTOB LU(POBOI J1ab0paTOpHH;

BBIJIEIIST CYIIECTBEHHBIE MIPU3HAKN CTPOCHHS U KU3HEACATENIbHOCTH PaCTeHU, OaKkTepHii, apXeii, TprOoB;

MIPOBO/IUTH OIKMCAaHWE M CPaBHUBATh MEXKIY COOOH pacTeHus, TpHObI, OakTepuu, apxeu IO 3aJaHHOMY IUIaHy, JenaTh
BbIBOJbI HA OCHOBC CPABHCHUA,

OBJIAJIeBaTh OCHOBaMH 3BOJNIONMOHHOIN Teopun Y. JlapBuHA, XapaKTepu3oBaThb OCHOBHBIC ITaIlbl PAa3BUTHUsI M JKU3HH Ha
3emiie, OMUCHIBATh YCIIOHEHHE OpPraHN3alMi PACTEHHUH B XOJ1€ SBOJIOIMHI PACTUTEILHOIO MUpa Ha 3eMIle;

BBISIBJISITH YEPTHI PUCIIOCOOIEHHOCTH PACTeHUH K Cpejie OOMTaHus, 3HAYEHHE KOOI MYECKUX (haKTOPOB ISl PACTEHUIA;

NOHMMaTh OCOOEHHOCTH HAJIOPTaHM3MEHHOTO YPOBHS OpraHM3allMU JKU3HU, XapaKTepPU30BaTh PACTUTENbHBIE COOOIIECTBA,
CEe30HHBIE M TOCTYyNaTeIbHbIE M3MEHEHUsI PACTUTEIBHBIX COOOIIECTB, PACTUTENBLHOCTh (PACTHTENBLHBI MOKPOB) MPUPOAHBIX 30H
3emit, cBOOOIHO ONEPUPOBATh MOHATHUSMHU: IKOCUCTEMa, SKOJIOTHYECcKas MpaMuaa, Tpodudeckas ceTb, OnopasHooOpasmue;

IIPUBOAUTHh IPUMEPHI KYJbTYPHBIX PACTCHUN M UX 3HAUEHMs B JKU3HM YEJIOBEKA, XapaKTEpPHU30BAThb IPU3HAKU PACTECHUH,
OOBSACHATH HAJIWYME B IIpeleNax OJHOrO BHAA pacTeHUH ()OpM, KOHTPACTHBIX 110 OJHOMY M TOMY )K€ NPH3HAKY, ONEpPHPOBAThH
HOHATHAMHU: (HEHOTHII, TEHOTHII, HACIECACTBEHHOCTh U H3MEHYUBOCTh, pa3HOOOpa3ue pacTeHUH 1 MUKPOOTPaHU3MOB, COPT, IITAMM;

NOHMMAaTh NPUYMHBI U 3HaTh MEPBl OXPaHbl PACTHTENBHOTO Mupa 3eMJIH, CBOOOIHO ONEPHPOBATH IOHATHAMH: 0CO0O
OXpaHseMble NPUPOJHBIE TEPPUTOPUH (PE3epBaThl), 3aIOBEAHHKH, HAIlMOHAJbHBIC NMApKu, OHMocepHbIe pe3epBaThl, 3HATH, YTO
takoe Kpacnas kuura;

packpbIBaTh pOJIb PACTeHUiA, IPUOOB, OaKTEpHUil M apXeid, CTPaMEHONMIOBBIX B PUPOIHBIX COOOIIECTBAX, B X0O3SHCTBEHHON
JeATEIIbHOCTH YEJIOBEKa U €T0 IIOBCEHEBHOM KU3HH;

JEMOHCTPHPOBATh HA KOHKPETHBIX INpPUMEpax CBA3b 3HAHMH IO OHOJOTMHM CO 3HAHMAMH II0 MaTeMaTuke, (H3MKe,
reorpauu, IUTEPAType, TEXHOIOTHH, IPeIMeTaM T'YMaHUTapHOIO LUKJIA, PAa3IMYHbIMU BUIAMHU HCKYCCTBA;

UCIIONB30BAaTh METOABI OHMOJOTMH: HPOBOIAWTH HAONIOAEHHS 3a PACTEHUSAMH, OaKTepHsAMH, TpHOaMH, JUIIAHHUKAMU,
OIMCHIBATh UX, CTaBUTh IPOCTEHIIINE OMOTOTHYECKHE OIBITHI M SKCIIEPUMEHTHI;

BIaJIeTh pUéMaMu paboThl ¢ OHoNOruueckoi uHpopMaleil: GopMyIupoBaTh OCHOBAHUS JUIS W3BJICYCHHUS U 00OOIICHHS
nH(OpPMaIUK U3 HECKOJIBKUX HCTOYHHUKOB, TPe0OPa30oBbIBaTh MHGYOPMALIUIO U3 OHOW 3HAKOBOW CHCTEMBI B APYI'YIO;

co3maBaTh IMCHMEHHBIE M YCTHBIE COOOLICHWS, WCIIONb3yd IOHATHIHBINA ammapar H3ydaeMoro pasgena OHomoruu,
COTIPOBOXKIATDH BHICTYIUICHHE MPE3SHTAINEH C YIETOM 0COOEHHOCTEH ayqUTOPUH 00YIaFOIIIXCS;

MIPOSIBIIATE MHTEPEC K YrIyOIIEHUIO OMOMOTHYECKUX 3HAHWK W BBIOOPY OMONOTHMH Kak MPO(WIBHOTO MpenMeTa Ha YPOBHE
cpenrero obmero oOpa3oBaHus A Oymymied mpoecCHOHAIBHON IEeATENbHOCTH B 00MacTH OMOJIOTHH, MEAWIIMHBI, IKOJOTHH,
CeNIbCKOr0 X031 CTBa, MMUIIEBOH MIPOMBIIITIEHHOCTY;

BHaJieTh npuéMamu padoThl ¢ UHMOpPMAIUei: GOpMYITUPOBAThH OCHOBAHUS ISl U3BIICUCHUS] U 0000IIeHHsT HH(POPMALIUK U3
HECKOJIbKUX UCTOYHUKOB (2—3), mpeoOpa3oBbIBaTh HHGOPMAIIHIO M3 OJHOMN 3HAKOBOM CHCTEMBI B IPYTYIO.

[IpenmeTHBIC pe3yIbTaTH OCBOCHUS IPOrPaMMBI 110 Ouosorun (yriyOnEéHHBIN ypOBEHb) K KOHITY 0OydeHus B 8 Kiacce:

XapaKTEepHU30BaTh 300JOTHI0 M MHUKOJOTHIO KaK OWOJOTMYECKHE HAayKH, WX pas3Jelnsl M CBA3b C JAPYTMMH HayKaMd M
TCXHHUKOMH;

XapaKTeprU30BaTh NPHHIMIBI KIACCH(UKAINN >KUBOTHBIX, BHA KaK OCHOBHYIO CHCTEMAaTHUYECKYIO KAaTETOPHIO, OCHOBHBIE
CHCTEeMAaTHYECKNE TPYIMIIBI KHUBOTHBIX (CTpPEKAIOIMINe, KOMbYaThle YEPBH, MOJUIIOCKH, IUIOCKHWE YEPBH, WIEHUCTOHOTHE, KPYTIbIe
YepBHU, XOP/IOBHIE);

MIPUBOAUTH PUMEPHI BKIIaaa poccuiickux (B ToMm uncie A.O. Kosanerckuit, K.J. CkpsiOuH) 1 3apyOeXHBIX (B TOM gHcie A.
Jleenryk, XK. KroBre, O. I'ekkenp) yI€HBIX B pa3BUTHE HAYK O KUBOTHBIX;

MIPUMEHATH OMOJOTMYECKHE TEPMHHBI M IOHATHUS (B TOM YHCIIE: MHKOJOTHS, 300JIOTHS, HKOJOTHS >KUBOTHBIX, STOJOTHS,
T1aJIC0300JI0T s, CHCTEMATHKa, [IapCTBO, THII, OTPsIJ, CEMEHUCTBO, POJ, BUJ, )KUBOTHAS KJIE€TKa, IpUOHAs KJIETKa, )KUBOTHAsI TKaHb,
OpraH >KHBOTHOT'O, CHCTEMBI OPTaHOB YXMBOTHOI'O, )KMBOTHBIN OpraHW3M, NHWTaHHE, IBIXaHUE, POCT, Pa3BHTHE, KPOBOOOpAIIECHHE,
BBIJICJICHUE, OMOpa, ABIKEHHWE, Pa3MHOKEHHWE, MapTEHOTEHE3, pa3fpa’KMMOCTh, pedieKc, OpraHbl YyBCTB, IOBEICHHE, Cpera
00HUTaHMs, IPUPOHOE COODIIECTBO) B COOTBETCTBHH C IIOCTABIICHHOM 3a1auei;

pacKpsIBaTh OOIIHE MPU3HAKN KUBOTHBIX W TPHOOB, YPOBHH OPTaHU3ALMH )KUBOTHOTO U TPUOHOTO OpPraHN3Ma;

CpaBHHBATH KUBOTHBIE TKAHH M OPTaHbl )KUBOTHBIX MEX.y COOOH;



CpaBHHMBATH CHCTEMBI OPI'aHOB MEXIy COOOH M ONPEAENATh 3aKOHOMEPHOCTH CTPOCHHSI CHCTEM OPraHOB B 3aBUCHMOCTH OT
BBINOJTHAEMOIN UMH (DYHKINH;

OITMCHIBATh CTPOCHHWE M YKU3HENESATENFHOCTh JKMBOTHOTO OpraHM3Ma: OMOpY M IIBIKCHWE, NMUTAHHE W IHUIIEBApPEHUE,
JIBIXaHWE W TPAHCIOPT BELIECTB, BHIJETICHUE, PETrYJISIUIO U IOBEJICHNE, POCT, pAa3MHOKEHUE U Pa3BUTHE;

OITMCHIBATh DA3JIMYHBIE THIBI Pa3MHOXEHUS >KHUBOTHBIX: THIPOCTATHYECKYIO JIOKOMOIIMIO, JIOKOMOLUIO IIPH TOMOIIN
THJPOCKEIETa, JOKOMOIMIO IIPU MOMOIIY PHIYaKHBIX KOHEYHOCTEH, THITBI XM3HEHHBIX IUKJIOB, NMPSIMOE W HEMPSIMOE pPa3BUTHE Y
HACEKOMBIX;

XapaKTepHU30BaTh IPOIECCHl JKU3HEAEATEIbHOCTH JKUBOTHBIX M3y4aeMbIX CHCTEMAaTHUYECKHUX TPYIIL: JIBI)KCHHE, MTUTaHMHE,
JIBIXaHWE, TPAHCIIOPT BEIECTB, BBIICIICHNE, PETYIISIHIO, TIOBEIECHUE, POCT, Pa3BUTHE, PA3MHOXKEHUE;

BBISIBIISITH NIPUYMHHO-CIICIICTBEHHBIE CBS3M MEXIY CTPOCHUEM, XH3HEACSATEIHFHOCTHIO U CPEloi OOMTAaHUS JKUBOTHBIX U
rpuOOB U3y4aeMbIX CHCTEMATHIECKUX TPYIIIL;

pa3nnyaTh U ONUCHIBATH KUBOTHBIX M I'PHUOBI M3y4aeMbIX CHCTEMaTHYECKUX T'PYII, OT/EJIbHBIE OpraHbl U CHCTEMBI OPTaHOB
YKMBOTHOT'O 110 CXEMaM, MOJIEIISIM, MYJISDKaM, pebe(HBIM TabnuIam;

BBISIBIISITH IPU3HAKY KJIACCOB WICHUCTOHOTHX M XOPJIOBBIX, OTPSIIOB HACEKOMBIX U MIIEKOIIMTAFOIIIHX;

BBINOJHATH MIPaKTHYECKHE U J1a00paTopHbIe paboThl 0 Mopdoaoruu rpudoB, Mo Mop¢oJIorud, aHaTOMUH, (HU3HOJIOTUN H
TIOBEICHUIO JKMBOTHBIX, B TOM 4HCiIe pabOTBl C MHKPOCKOIIOM C TIOCTOSIHHBIMH ((DMKCUPOBaHHBIMH) M BPEMEHHBIMH
MUKpOITpenapaTaMu, UCClIe0BaTeNbCKHE paOOThI C UCTIOIB30BaHUEM IPUOOPOB M MHCTPYMEHTOB 1i(poBoii Taboparopun;

CpaBHHMBAThH IPEACTABHUTENCH OTJENbHBIX CHCTEMATHUECKHX TPYII JKUBOTHBIX M TPUOOB W JieNaTh BBIBOABI Ha OCHOBE
CpaBHEHUS;

KJaccH(UIIMPOBATh )KUBOTHBIX HA OCHOBAaHUU OCOOCHHOCTEH CTPOSHHUS U MHIIUBHIYAJILHOTO Pa3BUTHS,;

BBISIBIISITH YEPThI NPUCIOCOOJICHHOCTH JKUBOTHBIX M TPHOOB K cpesie OOMTaHMs, 3HAYEHHE HKOJIOTMUECKHX (DaKTOPOB ISt
YKHBOTHBIX;

BBISIBIISITH B3aUMOCBSI3U J)KUBOTHBIX U TPUOOB B MPUPOTHBIX COOOIIECTBAX, ETHU MUTAHHS;

yCTaHaBJIMBATb B3aMOCBA3U MEXKAY TUIIOM IIOJIOCTH TEJla, TUIIOM KpOBeHOCHOﬁ )51 BbIlleJ'[HTCJ'IBHOﬁ CHCTEMBI,

yCTaHaBJIUBATh B3aMMOCBSA3U JKHBOTHBIX C PACTCHUAMU, FpI/I6aMI/I, JUIIaWHUKAMA | 6aKTepI/I$[MI/I B TMPUPOIHBIX
€00011IeCTBAX;

yCTaHaBJIMBATh B3aMOCBI3U MEXKAY CTPOCHHUEM JKHMBOTHOI'O U cpe110171 €ro O6I/ITaHI/Iﬂ;

XapaKTepUu3oBaTh )XKUBOTHBIX U FpI/I6bI MpUPOAHBIX 30H 3CMJ'II/I, OCHOBHBIC 3aKOHOMCEPHOCTH PpaCIIpOCTPaHCHUA KUBOTHBIX N
rprOOB T10 IUIAHETE;

PacKpbIBaTh POJIb XKHUBOTHBIX U TPUOOB B MPUPOHBIX COOOIECTBAX;

pacKpbIBaTh POJb IPUOOB B €CTECTBEHHBIX IKOCHCTEMaX U COOOIIECTBAX;

packpbIBaTh pOJIb JOMAIIHUX M HENPOAYKTHBHBIX >KUBOTHBIX B JKH3HM UEJIOBEKAa, POJb INPOMBICIOBBIX >KUBOTHBIX B
XO351ICTBEHHON JNESTENBHOCTH YElI0BEKa M €ro IMOBCEIHEBHOW KHM3HHU, OOBACHATh 3HAYCHHE >KMBOTHBIX B INPUPOJE U KHU3HU
YeJI0BEKa;

MIOHUMATh IPUYMHBI U 3HATh MEPBI OXPaHbI JKUBOTHOI'O MHUpPa 3eMIIN;

MOHMMATh (PyHKIUHM OPTaHOB M CHCTEM OPIaHOB >KMBOTHOT'O B KOHTEKCTE aJaNTallii K OKPYXKalolel cpeae;

JEMOHCTPHPOBATh HAa KOHKPETHBIX NMPUMEpax CBs3b 3HAHUH 10 OMOIOTMM CO 3HAHMSAMHU IO MaTeMaTHKe, (pU3UKe, XUMUH,
reorpauu, TEXHOJIOTUH, IPEAMETaM I'YMaHUTAPHOr'O LIMKJIOB, Pa3INYHBIMU BUIAMH HCKYCCTBA;

UCIIONB30BAaTh METOB! OMOJIOTHHU: IIPOBOJUTH HAOMIONCHHS 32 )KUBOTHBIMH, ONHCHIBATH KUBOTHBIX, HX OPTaHbl M CHCTEMBI
OpraHOB, CTABUTH NPOCTEHIIIE OMOIIOIMIECKHE OIIBITHI U SKCIIEPUMEHTHI;

BJIaZeTh npuéMamu paboThl ¢ nHpopManueit: GOopMyIUpOBaTE OCHOBAHHMS UL M3BJIEUCHHUS U 0000IIeHUS MHPOPMAIUH U3
HECKOJIbKUX UCTOYHUKOB (3—4), npeoOpa3oBbIBaTh HHGOPMAIIHIO U3 OHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

co3maBaTh IMCHMEHHBIE M YCTHBIE COOOLICHWS, WCIIONb3yd IOHATHIHBINA ammapar H3ydaeMoro pasgena Ouomorum,
COIPOBOX/IATH BBICTYIUICHHE TIPE3CHTALIUEH C YUETOM 0COOCHHOCTEH ayTUTOPHH 00Y4aIOIINXCSL.

[IpeaMeTHbIe pe3ynbTaThl OCBOCHHSI IPOrpaMMBbI 110 Ouosioruu (yriayonaéHHbIN ypoBeHb) K KOHILY o0y4eHus B 9 kiacce:

XapaKTepU30BaTh HAYKNH O YEIOBEKE (AHTPONOIOTHIO, aHATOMUIO, (PM3HMOJOTHIO, MEAWIMHY, TUCTOJOTUIO, LUTOJIOTHIO U
JpPYTHE) U UX CBA3U C APYTUMH HayKaMH;

OOBSACHSTH IOJNOKEHNE YEJI0BEKA B CHCTEME OPTaHWIECKOI0 MUPA, €r0 IIPOUCX 0XKICHHUE, IIPUCTIOCOOIEHHOCTh K PA3INYHBIM
9KOJIOTHYECKHM (haKTOpaM, OTIMYHS YeJIOoBeKa OT IPYIHX JKHBOTHBIX, POJICTBO YEIOBEYECKHUX Pac, OCHOBHBIC 3Tambl U (aKTOPBI
9BOJTIOLIUY YETOBEKa;

MIPUBOAUTH TpUMEPH BKiIaga poccuiickux (B Tom gucie W.II. IMamos, .. MednukoB u mpyrue) u 3apyoexHbIX (B TOM
gucye [1. Dpnux u npyrue) yu€HpIX B pa3BUTHE MPEICTABICHUN 00 aHATOMUH, O (PU3HONIOTHH U IPYTUX HAYKaX O YETOBEKE;

NPUMEHATH OMOJIOTHYECKHEe TEPMHUHBI M MOHATHS (B TOM YHMCJIE: LUTOIOTHS, THCTOJOTHS, aHATOMHUS 4eJIOBeKa, (pU3HOIOTHS
YeJIOBEeKa, TWUTHEHA, AHTPOIMOJIOIWs, OSKOJOTWS dYeJIOBeKa, KIeTKa, TKaHb, OpraH, CHCTEMa OpraHOB, INWTAHHUE, JIBIXaHMHE,
KpoBoOOpaIeHne, 0OMEH BEIIECTB M MPEBPAICHIE SHEPTUH, ABWKEHNE, BBIICICHUE, POCT, PA3BUTHE, ITOBEACHNE, Pa3MHOKEHNE,
Pa3apaKMMOCTb, PErYJISIINs, TOMEOCTa3, BHYTPEHHSS Cpella, UMMYHHUTET) B COOTBETCTBHH C TIOCTABICHHON 3aaduei;

MIPOBOUTH OINKCAHHE IO BHEITHEMY BHIY (M300pa)keHHUI0), cXeMaM OOIIMX MPU3HAKOB OpPTaHW3Ma YEIOBEeKa, YPOBHEH ero
OpTaHM3aLNN: KIETKH, TKAHU, OPTaHbl, CACTEMBI OPTaHOB, OPTaHH3M;

CpaBHHBATH KJIETKHM Pa3HBIX TKAaHEH, TPYII TKaHEH, OpraHbl, CHCTEMbl OPraHOB YEIOBEKA, MPOIECCH KU3HEACATEIbHOCTH
OpraHW3Ma YeNI0BEKa, JIeTaTh BBIBOABI HA OCHOBE CPABHEHNS;

XapaKTepPHU30BaTh MEXaHM3MbI CaMOBOCIPOM3BEICHUS KIETOK, CPaBHHBAaTh MHTO3 M MeEWO03, XapaKTepH30BaThb pOJb
KJIETOYHOTO SiApa B ACJIEHHUH KIJIETOK, CTPOSHNE B (DYHKIIMH XPOMOCOM;

MIPUMEHATh OMOJOTWYECKHE TEPMUHBI U TIOHATHSA (TeH, TeHETHYecKas WHKCHEpHs, OMOTEeXHOIOTHs, aJuieNb, T€HOTHII,
(eHTOTHII, CKpELMBAHNE), TOHUMATh UX CYIIHOCTB;

XapaKTepHU30BaTh OCHOBHBIE TIOJIOKCHWSI KIETOYHOM TeopuH, 3akoHbl I. MeHzaens, XpOMOCOMHYIO TEOPHIO
HaciencTtBeHHOCTH T. Moprana, 3akoH Xapau-BaiinGepra;



pas3nuyaTh GHOJIOTHYECKH aKTHBHBIC BEIeCTBa (BUTAMUHBL, ()EPMEHTBI, TOPMOHBI U IPYTHE), BBIABIATH UX POJb B IpOLEcCe
oOMeHa BEIICCTB U NPEBPAIICHUS SHEPTUH;

XapaKTepHU30BaTh OMOJOTHYECKUE MPOLIECCH: OOMEH BELISCTB M MPEBpAIlCHHE SHEPrHH, MUTAaHWE, JbIXaHHE, BBIICICHUE,
TPaHCHOPT BELIECTB, ABIKCHHE, POCT, PErYJIALHI0 (QYHKIMHA, IMMYHHUTET, pa3BUTHE, PA3MHOKECHHE YETIOBEKA;

BBISIBJIATH MPUYHUHHO-CIICICTBEHHBIC CBSA3U MEXK/Yy CTPOSHHEM KIIETOK, OPraHOB, CHCTEM OPTaHOB OpraHM3Ma YellOBeKa U MX
GYHKIUSIMU, MEXY CTPOCHUEM, KU3HEICATEIFHOCTBIO M CPEIoi OOHTaHMs YeIOBEKa,;

NPUMEHATh OMONOTMYECKHE MOJETH JUIS BBIIBICHHS OCOOCHHOCTEW CTPOCHHS W (PYHKIMOHHUPOBAHHUS OPraHOB M CHCTEM
OPraHOB YeNIOBEKa;

MPUMEHSATH OUONOrMYECKIE TEPMHHBI U TIOHITHS: MUKPO(IOpa, MUKPOOHOM, MUKPOCHMOHOHT;

O0BACHATH HEHPOryMOPATBHYIO PErYJISIIHIO TPOIIECCOB KU3HEACATEIPHOCTH OPraHH3Ma YeIOBeKa;

XapaKTepu30BaTh U CPABHUBATH OE3YCIOBHBIC U YCIOBHBIC pe(ICKChl, HACICICTBCHHBIC  HEHACISICTBEHHbBIC TIPOrPAMMBI
MOBEJICHUSI, 0COOCHHOCTH BBICIIICH HEPBHOW NIESITEIBHOCTH YEIIOBEKA;

pa3nuyaTh HACIEICTBCHHBIC M HEHACTECTBEHHbIC (HHPEKIMOHHBIC, HEMH(EKIMOHHbIC) 3a00IeBaHMUs YEIIOBEKa, OOBSICHITh
3HAYCHUE Mep MPOPUIAKTUKH B TPEAYIPEKICHUH 3a00JICBaHHI YEIOBEKa,;

OOBSACHATH MPUYHHBI HACIIEICTBCHHBIX 3a00/IeBaHMi YeTOBeKa, MEXaHU3Mbl BOSHHKHOBEHHS HanOosee pacinpocTpaHEHHBIX
W3 HHX, WCMOJB3YyS MPU 3TOM TOHSATHS: TEH, MYTalMs, XpOMOCOMA, I'€HOM, CBOOOJHO ONEPHPOBATh 3HAHUSMU O MPUYHUHAX
pacnpocTpaHEHHBIX HWHGEKIHOHHBIX 3a00JCBaHUI YENOBEKa, MPHHIMMNAX NPOPUIAKTAKK W JIEUCHHS PacOpOCTPAHEHHBIX
WH(DEKIMOHHBIX 3a00NEBaHUN YeTOBEeKa, CBOOOJHO pellaTh KAueCTBEHHbIC W KOJIMYECTBEHHbBIC 3a/aud, OOBSICHATH TMPHHIIUIIGI
COBPEMEHHBIX OMOMEIHIIMHCKUX METO/IOB, 3THKH OHOMEIUIIMHCKUX UCCIIEI0BAHMI;

BBITIONTHATh MPAKTHYECKHe W J1abopaTopHble pabOThl MO aHATOMHUH M (DU3HOJOTHH YETOBEKa, B TOM 4HCIE paboThl C
MHKPOCKOIIOM C TOCTOSHHBIMU ((UKCHPOBAaHHBIMH) W BPEMEHHBIMH MHUKpOIpenapaTaMu, HCCIeNOBaTeIbCKHe paboThl ¢
HCTIONB30BaHUEM TIPUOOPOB M MHCTPYMEHTOB HU(POBOIT 1ab0paTOpHiL;

peliaTh KayeCTBEHHBbIC M KOJMYECTBEHHbBIC 3a/1a4H, HCIONb3Ysl OCHOBHBIC MOKA3aTeNH 370POBbS YEIOBEKa, MIPOBOHTH
paC‘-IéTbI U OLICHUBATh INOJTYYCHHBIC 3HAUCHUSA;

apryMEHTHPOBAaTh OCHOBHBIE MPUHIMIBI 3I0POBOTO 00pa3a KU3HU, METOABI 3allUThl U YKPEIUICHUs 3/I0POBbs YellOBEKa:
cOanaHCHpPOBaHHOE IUTAaHWE, COOJIIOJICHUE NpPaBWI JIMYHOW TUTHEHBI, 3aHATUS (U3KYIBTYpOH W CIIOPTOM, palMOHAlIbHAS
OopraHusanus Tpyaa v MOJHOLUEHHOI'O OTAbIXa, MTO3UTHUBHOE S9MOIUOHAJIIBHO-IICUXUYECKOE COCTOSHUE,

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHMS M YMEHHs ISl COONIIOACHHS 3JI0POBOro 00pa3a J>KU3HM, COaJaHCHPOBAHHOI'O
IMUTaHUA, (bI/ISI/I‘-ICCKC)ﬁ AKTUBHOCTH, CTpeccoyCTOﬁqHBOCTH, JJIA UCKITIOYEHWA BPECAHBIX IIPUBBIYCK, 3aBHCHMOCTeI>i;

BJIAJICTh TpUEMaMK OKa3aHWsS TIEPBOH MOMOINM YEIOBEKYy MPH MOTepe CO3HAHMsS, COJHEYHOM K TEIUIOBOM yiaapax,
OTpaBIICHUH, YTOIUICHHH, KPOBOTEUCHHH, TPABMaX MATKUX TKaHEH, KOCTeH CKeleTa, OpraHoB UyBCTB, OKOraX M OMOPOXKEHHH;

BJaJIeTh NpuéMaMu padoThl ¢ MH(pOpMaIei: GopMyITUpOBaTh OCHOBAHHS ISl M3BJIeYeHHs U 0000UIeHus: nHpopMalu U3
HECKOJIBKUX MCTOYHUKOB (4-5), mpeoOpa3oBbIBaTh HHHOPMAIIHIO M3 OJHOMW 3HAKOBOW CHCTEMBI B IPYTYIO;

UCIIONB30BAaTh METOAbl OWONOrMM: HaOmIoIaTh, M3MEpsTh, ONUCHIBATH OpPraHM3M 4YeNOBEKa M IIPOLECCH  €ro
KHU3HEIEATENbHOCTH, IPOBOAUTH NIPOCTEHININE HCCISIOBAHNS OPraHi3Ma YelIOBeKa 1 OOBSCHATh UX Pe3y/IbTaThl;

co0Ir0aTh NpaBHiIa O€30MAaCHOr0 TPpyAa IpH padoTe ¢ y4eOHBIM U JIA00OpaTOPHBIM 000PYJOBaHUEM, XMMHYECKOH IOCY10i B
COOTBETCTBHHM C MHCTPYKLHUSMH Ha YPOKE ¥ BO BHEYPOUHOH IEATEIBHOCTY;

BIaJIeTh NpuéMaMu padoThl ¢ uHMOpMaLUei: GOpMyIUpOBaTH OCHOBAHUS [UIsl M3BJICUSHUs] U 0000IeHNsT HHPOPMALH U3
HECKOJIBKUX HCTOYHUKOB;

OOBSCHITH 3HaueHWe padboT Mo pacuu(ppoBKEe TEHOMOB BHUPYCOB, OakTepHii, TIpHOOB, pPACTEHUH U IKUBOTHBIX,
XapaKTepHU30BaTh IOAXOABI K aHAIN3Y OOJBIINX JaHHBIX B OMOIOTHH, XapaKTepU30BaTh LEIH U 3a1a4il OMOMH(OPMATHKH;

co37aBaTh IMCHMEHHBIE M YCTHBIE COOOINEHWs, HCIONb3yd IOHATHIHBIN ammapaT W3y4eHHOTo paszjena OWONIOrHH,
COTIPOBOXKIATh BHICTYIUICHHE MPE3EHTAINEH ¢ YIETOM 0COOEHHOCTEH ayqUTOPUH 00YJaFOITHXCS;

TPOSBIIATH MHTEPEC K YIIIYOJIEHHIO OMONOrMYEeCKUX 3HAHUK M BBIOOpY OMONOrHH Kak MpO(QHUIBHOrO IpeAMeTa Ha YPOBHE
cpenHero obmiero odpazoBanus LI Oynymeil mpodecCHOHaIbHOM NesTeTIbHOCTH B 00JIaCTH OGHOJIOTUH, MEIUIIMHEI, TICUXOJIOTHU U
JIpYTUX HalpaBJICHUI.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosnuuecTBo yacoB
HaumeHoBaHue pa3iejioB U TeM DJIeKTpOoHHbIE (HH(PPOBBIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Pasnen 1. BBenenne
http://school-
11 BBenenne 5 . // )
collection.edu.ru/collection
Hroro no pazgeny 5)
Paspnen 2. bakrepuu u apxeun
2.1 BakTepuu u apxeu 4 2 http://college.ru/biology
Hroro no pazneny 4
Pa3znena 3. MHoroo0pasue 0JHOKJIETOYHBIX JYKAPUOT
MHuoroo6pa3ue 0THOKJIETO
3.1 HOTOODPAIHE ORHOKICTOTHAX 4 http://www.eco.nw.ru
9YKapHOT
Hroro mo pazgeny 4
Pa3znen 4. ApxemiacTuaHbie WIH «PACTEHUS»
4.1 borannka — Hayka 0 pacTeHUSAX 1 http://www
4. OOm1ast opraHu3anus pacTUTEIHHOTO 5 1 http://nrc.edu.ru/est
OpraHusmMa
4.3 CnopoBbi€ pacTeHus 9 6 http://nrc.edu.ru/est
4.4 CeMeHHbIE pacTeHus 8 5 http://college.ru/biology
Hroro no paszneny 20
Pa3nesn S. Ctpoenne u Ku3HeeATEJIbHOCTh CEMEHHBIX PACTEHHI
5.1 IToOer 1 MOGErOBbIE CUCTEMBI 5 4 http://college.ru/biology



http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
http://college.ru/biology
http://www.eco.nw.ru/
http://www/
http://nrc.edu.ru/est
http://nrc.edu.ru/est
http://college.ru/biology
http://college.ru/biology

5.2 Jlucr 5 2 http://college.ru/biology
http://school-
5.3 KopeHb 1 KOpHEBbIE CUCTEMBI 6 2 ] _
collection.edu.ru/collection
E4 BereratuBHOE pa3sMHOMKEHHE 4 L http://school-
' pacTeHni collection.edu.ru/collection
http://school-
9.5 Knaccugukanus nBeTKOBBIX 5) 4 ] )
collection.edu.ru/collection
Hroro mo pazueny 25
Pa3nes 6. JxoJiorusi pacrennii. PacreHusi B npupoaHbIX coo01ecTBax
DKO0JI0 actenumil. Pacre .
6.1 KOJIOTHI PAcTETIL, 1 aCTeHI B 7 http://birds.krasu.ru
MIPUPOTHBIX COOOIITECTBAX
Hroro no pazneny 7
Pasznen 7. PacTureabHbI MUP U 1eITEJIbHOCTh YeJI0BeKa
P i .
71 ACTUTEJIbHBIN MHUP U ICATEIBHOCTh 3 1 http://birds.krasu.ru
JeJIoBeKa
Hroro mo pazgeny 3
OBUIEE KOJIMYECTBO YACOB I10 68 08
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http://school-collection.edu.ru/collection
http://school-collection.edu.ru/collection
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8 KUIIACC

HaumenoBaHue pa3xaejioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne n/m NpOrpamMMmbl Bcero Konrpoapnrre | [paxrireciie o0pasoBaTebHbIE pecypehl
padoTsbI padoThI

Pa3nesn 1. I'pudbl 1 rpudonogo0HbIe OPraHU3MbI
1.1 ['pu6bI U rpuOOIOI00HBIE OPraHU3MEI 6 3 http://college.ru/biology

Wroro mo pazueny 6

Pa3nea 2. )KusBorHble
2.1 30010TUs — HayKa O JKUBOTHBIX 1 http://college.ru/biology
2.2 OCcOGEHHOCTH CTPOEHUS JKUBOTHOM KIIETKH 3 http://college.ru/biology

Hroro no pazneny 4

Pasznen 3. CTpoeHne U KuU3HeAEATEILHOCTD KUBOTHOT0 Oprann3sMa OpraHu3MeHHbId YPOBeHb OPraHU3aAUM KU3HU
3.1 [IuTanue y )KUBOTHBIX 3 http://college.ru/biology
3.2 TpaHCHOPT Y )KMBOTHBIX 3 http://college.ru/biology
3.3 JIpIXaHUE y )KUBOTHBIX 3 http://college.ru/biology
3.4 Brlienenye y JKMBOTHBIX 3 http://college.ru/biology
3.5 Onopa 1 JIBMKEHHE Y )KUBOTHBIX 3 http://college.ru/biology
36 Perymsuus )Ku3HeAeITENbHOCTH y 3 http://college.ru/biology

JKUBOTHBIX

Utoro no pazneny 18

Pasnen 4. PaznooOpa3ue sKUBOTHBIX
o | Bt o o | S
4.2 TpéxcnoiHbIE KUBOTHBIE 1 http://college.ru/biology
4.3 Tun ITnockue 4epsu 4 http://college.ru/biology



http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
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4.4 Tun Kpyrisie uepsu 2 http://college.ru/biology
4.5 Tun Konbuarsie 4epsu 3 http://college.ru/biology
4.6 Tun MoJutiocku 3 http://college.ru/biology
4.7 Tun Ynenuctonorue 12 http://college.ru/biology
4.8 Tun Xopossle 2 http://college.ru/biology
49 PazHooOpa3zue 1 SBOITIOIHS TTO3BOHOYHBIX 1 http://college.ru/biology
YKUBOTHBIX
4.10 Hankmacc Poi6br 7 http://college.ru/biology
B A 0 .
411 BIXOJI TIO3BOHOYHBIX Ha Cylry. AMOUOHH, 4 http://college.ru/biology
AN 3eMHOBOIHBIE
A P s .
4.12 MHHMOTEL FCIITHITHH, 1 5 http://college.ru/biology
[IpecMmbikarommecs
4.13 [TTHms! 8 http://college.ru/biology
4.14 Mnexonuraromue 8 http://college.ru/biology
Hroro mo pazgeny 64
Pa3znen 5. DBoJonus ¥ DKOJIOrHS JKHBOTHBIX
5.1 DBOJTIONHUS U SKOJIOTHS )KUBOTHBIX 7 http://college.ru/biology
Hroro mo pazaeny 7
Pa3gen 6. ZKNBOTHBIE U YeJI0BEK
6.1 JKUBOTHBIE U YEIIOBEK 3 http://college.ru/biology
HWroro 1o pasueny 3
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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9 KUIIACC

KosauuecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JyekTpoHHBbIE (HU(PPOBHIE)
Ne i/ Konrpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTebHbIE PeCYpPChl
padoTsbI padoThI
Paznen 1. BBenenne
1.1 Baenenue 1 http://college.ru/biology
Hroro no pazneny 1
Pa3nen 2. O0muii 0030p KJIETOK M TKaHell OpraHnu3Ma 4ejioBeKa
06 .
91 MEH BEIIECTB KaK OCHOBA )KU3HU 7 http://college.ru/biology
YeloBeKa
2.2 [nTonorus 4 1 http://college.ru/biology
2.3 Tums! TKaHeH OpraHU3Ma ueIoBeKa 8 1 http://college.ru/biology
Hroro mo pazgeny 19
Pa3znen 3. HepBHas cucrema
3.1 HepBHas cuctema 8 2 http://college.ru/biology
Hroro mo pazgeny 8
Pa3nen 4. CencopHble cucTeMbl
4.1 CeHCOPHBIE CUCTEMEI 5 http://college.ru/biology
Utoro mno pazneny 5
Pa3znen 5. DHpokpuHHasA cucremMa
5.1 DHIOKPUHHAS CUCTEMA 5 http://college.ru/biology
Wtoro mo pazneny 5
Pasnean 6. IloBenenne
6.1 IToBeneHue 4 http://college.ru/biology



http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
http://college.ru/biology
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Hroro no pazneny 4
Pa3nes 7. OnopHo-ABUraTe/IbHBIN anmapart
7.1 Kocru 4 http://college.ru/biology
7.2 MBIt 3 http://college.ru/biology
Hroro no pazneny 7
Paspnen 8. KpoBeHocHast M iuM@aTHyecKasi CHCTEMbI
81 g;ZEfII:II;Z;TpP(I);ZE:Ii}ZZ;quHOﬁ MBIIIIIBI 3 http://college.ru/biology
8.2 KposenocHas cuctema u aumdarudeckas 3 http://college.ru/biology
cucreMa
8.3 BHYTpeHHss cpejia OpraHu3Ma 4 http://college.ru/biology
Hroro mo pazgeny 10
Paznen 9. UmmyHHas cucrema
9.1 VMMyHHas cuctemMa 5 http://college.ru/biology
Hroro mo pazaeny 5
Pazaen 10. ApixaTejbHas cucTeMa
10.1 JpIXaTenbpHas cucTeMa 4 http://college.ru/biology
Hroro no pazneny 4
Pazgea 11. [InmeBapuTebHas cucTemMa
11.1 [uimeBapuTeNbHas cHCcTeMA 5 http://college.ru/biology
Hroro no pazneny 5
Pasznen 12. BoineanreabHas cucTeMa
12.1 BrlenurensHas cucreMa 3 http://college.ru/biology
Htoro no pazneny 3
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Pazpen 13. [TosioBas cucrema

13.1 Tonosas cucteMa 4 http://college.ru/biology
Hroro no pazneny 4
Pa3nen 14. Koxka u eé npousBoHbIe

14.1 Kosa 1 €€ Ipou3BOIHbIE 3 2 http://college.ru/biology
Wroro mo pazueny 3
Paznen 15. Ajantanuu opraHu3Ma 4ejioBeka

15.1 AJanTanuy opraHu3Ma 4eoBeKa 5 http://college.ru/biology
Hroro mo pazgeny 5)
Paznea 16. I'enernka 4yenoBeka

16.1 ['eHEeTHKA YeIoBEKa 9 http://college.ru/biology
Hroro mo pazgeny 9
Pa3znen 17. AuTponorenes

17.1 AHTponoreHes 3 1 http://college.ru/biology
Hroro mo pazgeny 3
Pa3znen 18. YennoBek u okpykawinas cpena

18.1 YenoBek M OKpYyKarolas cpea 2 http://college.ru/biology
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 102 12
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