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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o OHOJOTMM OCHOBHOTO 00miero oOpa3oBaHMs (YIriIyOJIEHHBIM YPOBEHD)
COCTaBJIEHa Ha OCHOBE TpeOOBaHMH K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeIbHOMN
IIporpaMMbl OCHOBHOro oOuiero oOpazoBanusi, npezactaBieHHbIXx B ®PI'OC OOO, ¢ yuerom
(dhenepanpHON paboueid TporpaMMbl BOCIIUTAHUS JJIS 001Ie00pa30BaTEIbHBIX OpTraHU3AIIHMA.

[Iporpamma 1o OHOJOTMM  OPHUEHTHpPOBaHA Ha OOYYAIOIIUXCS, MPOSBIISIOLINX
TIOBBIIICHHBIN HHTEPEC K M3YYCHUIO OMOJIOTUH, ¥ HalpaBiceHa Ha (JOPMUPOBAHHE €CTECTBCHHO-
Hay4YyHOM I'PaMOTHOCTU M OpraHU3alMI0 M3y4yeHHs OMOJIOTMU Ha JesTeIbHOCTHOW ocHOBe. B
IporpamMme 1o OHMOJIOTUM YYUTHIBAIOTCS BO3MOXKHOCTH OHMOJIOTMH B peau3ali TpeOoBaHMN
OI'OC OO0 k muaHUPyEeMbIM JIMYHOCTHBIM, METAlPEIMETHBIM M IPEIMETHBIM pe3ysbTaTaM
o0yueHusl Ha yriyOJEHHOM ypOBHE, a TAK)KE pealn3alus MEeXIIPEIMETHBIX CBsI3€i €CTECTBEHHO-
HAy4YHBIX y4EOHBIX MPEAMETOB OCHOBHOTO OOIIEr0 00pa30BaHUs.

[IporpaMmma BKIIFOHAET pacmpeieiieHue copepkanus yueOHoro MaTepuana ¢ 7 mo 9 kiacc,
a TaKKe PEKOMEHAYEeMYIO IOCe0BATeIbHOCTh H3YyYEHHUs TEM, OCHOBAaHHYI Ha JIOTHKE
Pa3BUTHSI IPEIMETHOTO CO/IEPIKAHUS ¢ YUYETOM BO3PACTHBIX 0COOEHHOCTEH 00yYaIOIINXCSl.

[Iporpamma no Ouosoruu pa3zpaboTaHa € LENbIO OKa3aHUS METOAMYECKOW HOMOIIU
YUUTEIIO B CO3JJaHUH paboyeil mporpamMmel 10 y4eOHOMY MPEIMETY.

B nporpamme no Ouonorum ONpenensioTCs OCHOBHBIE II€JIM M3Y4YeHHUs OMOJIOTMM Ha
yriIyOJIEHHOM YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMsl, IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHUS
Kypca OMOJIOTUH: TUYHOCTHBIC, METAIIPEAMETHBIE, TPEIMETHEIE.

buonorusi BHOCHT CYIIECTBEHHBI BKJIaJ] B pa3BUTHE Y OOYYAOIIUXCS HAYYHOTO
MHUpPOBO33pEHHUs, BKIOYass (OpMUpOBAaHHE NPEACTABICHUH O METOJaX IO3HAHUS >KHUBOU
MIPUPOIBI, TO3BOJISIET CPOPMUPOBATH CUCTEMY HAYyUHBIX 3HAHHH O KUBBIX CHCTEMaX, YMEHUS UX
MPUMEHSTH B Pa3HOOOPa3HBIX KU3HEHHBIX CHTYaIIUsX.

buonoruyeckass moAroroBka Ha YriyOJIEHHOM YpOBHE CIIOCOOCTBYET pa3BUTHIO
MOTHBAllMM K W3yYEHHIO OWOJOTMH, IMOHWMAHHUIO OOYYaIONIMMUCS HAYYHBIX IPHHIUIIOB
OpraHu3alui JEeATeIbHOCTH YeJOBeKa B JKMBOM MNpHpOJE, MO3BOJIAET 3aJ0KUTh OCHOBBI
9KOJIOTUYECKON  KyJNbTYphl, 3J0pOBOrO0  00pa3a KHM3HHM, CIIOCOOCTBYET  OBJIaJICHHUIO
00yJarOMMMHUCS CIEIHAIEHBIMUA OMOJIOTHYECKUMHU 3HAHUSIMH, 3aKJIAJBIBAIOIINMU OCHOBY JIJIS
JalbHeHIero 6MoI0ruueckoro 00pa3oBaHusl.

Heassmu 06y4yeHust OMOJIOTHH HA yPOBHE OCHOBHOTO 001Iero 00pazoBaHus (YriTyOIEHHBIH
YPOBEHB) SIBIISIIOTCS:

pa3BUTHE HMHTEpeca K M3YUYCHHIO JKU3HEAEATEIbHOCTH OMOJIOIMYECKHX CHUCTEM pa3HOIro
YPOBHSl OpraHM3allMi, OCOOEHHOCTSIM CTPOEHHUS, >KU3HEAEATEIbHOCTH OpraHu3Ma 4YeloBeKa,
YCIIOBUSAM COXPAHEHHS €ro 3710pPOBbS;

¢dbopMHUpOBaHHE YMEHHUH TNPUMEHSATh METO/Abl OMOJOTMYECKOM HAyKH Ui H3y4eHUs
OMOJOTMYECKUX CUCTEM, B TOM YHUCJIE OpraHM3Ma YeJI0BEKa;

BOCIIUTAHUE HKOJIOTHMUECKOW KYJBTYphl B LEISIX COXPAHEHUS COOCTBEHHOI'O 3[J0POBbs U
OXpaHbl OKPY>KaIOLIEeH CpeIbl;

pa3BUTHE TPEICTABICHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHaIbHOMN
NeSITEIbHOCTH, CBSI3aHHOM € OWOJIOrHell, TOTOBHOCTH K OCO3HaHHOMY BBIOOpY mpoduis u
HaIPaBJIEHHOCTH JAJIbHEUIIETO 00yUYEHUSL.

JlocTrkeHue Leseil nmporpaMMbl MO OMOJOTHMHM 0OECHeUnBaeTCs PELIEHUEM CIIEAYIOUINX
3aaau:



npruodpeTeHrne 00y4arIUMUCS 3HAHUNA O KUBOU MPHUPOJE, 3aKOHOMEPHOCTSAX CTPOCHMS,
KHU3HENEATEIILHOCTH U cpenoodOpasymomeil  ponu  rpuboB,  pacTeHMH,  KHUBOTHBIX,
MHUKpPOOPTaHHW3MOB, O YEJIOBEKE KaK OHOCOIMaJIbHON CHUCTEME, O pOJu OHOJIOTHMH B
MPAKTUYECKOU NEeSATEIbHOCTHU JIIO/ICH;

OBJIQJICHHE YMEHUSMHU TPOBOAUTH MCCIEIOBaHUS OOBEKTOB JKMBOW TPHUPOJABI C
MCTIOJIB30BAHUEM JIAOOPATOPHOTO OOOpPYNOBaHHUS W WHCTPYMEHTOB IUQPPOBBIX J1aOOpaTOpHii,
OpraHHu3aIui HaOIIOACHUS 32 COCTOSIHUEM COOCTBEHHOT'O OpraHU3Ma;

ocBoeHHE TpUEMOB pabOThl ¢ Owuosornuyeckoil wuHpopmanmen, B TOM YHCIE O
COBPEMEHHBIX JIOCTHKCHHUSAX B 007IaCTH OMOJIOTHH, €€ aHAIN3 U KPUTUIECKOE OI[CHUBAaHUCE,

OCBOGHHE SKOJOTMYECKH TPAaMOTHOTO IMOBEACHMS, HAMPABICHHOIO HAa COXpaHEHHUE
COOCTBEHHOT0 3/10POBbsI U OXPaHbl OKPY>KaIOIIEeH IPUPOIHOM Cpebl;

npuoOpeTeHne npeAcTaBiIeHui o0 chepax MpoPecCHOHATHHON IEATeILHOCTH, CBA3aHHBIX C
Ouosiorueit 1 COBpEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JOCTH)KEHUSIX OMOJIOTHH.

OOmiee 4McIO YacoB, PEKOMEHJOBAHHBIX JUIsI HM3Y4YeHHs] OWOJIOTMM Ha YIJIyOJEeHHOM
ypoBHe, — 272 yaca: B 7 ki1acce — 68 yacoB (2 yaca B Hezen0), B 8 kinacce — 102 gaca (3 yaca B
Henenmo), B 9 kinacce — 102 ygaca (3 gaca B HeZelo).



COJEP)KAHUE OBYYEHUA
7 KJIACC

BBenenue

Huronoruss — Hayka o kierke. CoBpeMeHHas kieTtoyHas Teopus. Kietka — enuHuna
CTPOCHMS, >KU3HENEATEIbHOCTH M PA3MHOKEHUS KHUBOro. XHMMHYECKUH COCTaB KJIETKH.
CtpykTypHasi OpraHu3anus KJIETKH. OyKapHOTHbIE U MPOKApUOTHBIE KJIeTKH. MemOpaHa.
Huronnaszma. Opranouasl. Enunas MeMOpaHHas cuctemMa KIETKH. MHUTOXOHAPUU U TUTACTUIBL.
[Murockener m opraHouasl IBWxKeHHA. Anpo. Xpomocomsl. I'eHbl. YaBoeHHME XpOMOCOM.
IImougHocte kietku. Kierouneni mukia. Muto3. Meto3. Pasmuoxkenne. THUIBI KU3HEHHBIX
LIUKJIOB.

Bupycomnorus — Hayka o Bupycax. Bupycel — Hekierounsie Gpopmbl. Bkian poccuiickux u
3apyOeHBIX YUEHBIX B Pa3BUTHE BUPYCOJIOTUU. BupycHbie 3a005eBaHUs pacTeHUM, >KUBOTHBIX
1 4enioBeka. Mepsl Mpo(UIIaKTUKH BUPYCHBIX 3a00JICBAHHIA.

CoBpemeHnHasi KiacCUpUKalUs OpPraHu3MOB, OCHOBHble HIpuHLHUIBL. Kraccudukanus
OpPraHM3MOB M 3BOJIIOLIMOHHOE yueHue. Teopus sBomtounn Yapinssa JlapBuHa.

MeToapl HayqHOTO TTO3HaHUs B Ouosioruu. [IpaBuia paboThl CO CBETOBBIM MHUKPOCKOTIOM.
BpemenHble M NOCTOSIHHBIE MMKpoIpenapaTbl. MeToauka IPUTOTOBIEHUS BPEMEHHBIX
MHUKpoIpenapaToB. MUKpOCKOIHUS ONITUYECKAs], SJIEKTPOHHAs, CKAHUPYIOLLAsi, 30HA0BAsL.

Jemoncmpayua TOPTPETOB  yu€HBIX, MHKpodoTorpaduii  KIETOUHBIX CTPYKTYD,
BBINIOJIHEHHBIX C IOMOIIBIO PA3JIUYHBIX TUIIOB MUKPOCKOIIUH.

Jlabopamopuvie u npakmuueckue padomul

[TpaBuna TeXHUKN OE30MTACHOCTH TIPH MPOBEJECHNUHN JTa0OPATOPHBIX U MPAKTUIECKUX PadoT.
OCHOBBI MHKPOCKONHUH: MPUTOTOBIEHHE BPEMEHHBIX MpEnapatoB M padoTa ¢ MUKPOCKOIIOM.
Odopmienue pe3ynbTaToB pabOThl ¢ MUKPOCKOIIOM.

bakrepuu u apxen

MuxkpoOuosniorus — Hayka 0 MUKpoopranuzmax. OCOOEHHOCTH CTPOEHHUSI MPOKAPHOTHOM
KJIeTKH. MHorooOpaszue ¢opm kinerok Oaxtepuil. Poct m pasmHoxenue Oakrepuit. Criopsl
Oaxtepuil. XKuzHenesTenbHOCTh OaKTEepHii: aBTOTPO(HBIE W TETEPOTPO]HBIE, aHA’POOHBIE U
a’poOHbIe OakTepun. [{lnanobakTeprn U UX PoJib B IPUPO/IEC.

OcobeHHOCTH OpraHM3alyy apXel U ux oTIn4us oT OakTepuil. Poib apxeii u Oakrepuii B
BO3HUKHOBEHUHU 3YKapUOTOB.

PacnpoctpanéHHocTh OakTepuil U apxeil, UX pojib B MPUPOJAE UM >KU3HU yesioBeka. Poib
OakTepuii B OMOr€OXUMHUYECKHX ITKIaX.

Jlabopamopuwie u npakmuueckue padomoi

N3ydenue MeTo10B JE3MH(PEKINH U CTEPUITH3ALIH.

N3zydenue mopdonornu OakTepuii HA MUKPOCKOTIMYECKUX TpenapaTax.

MHoroo0pa3ne 0JHOKJIETOYHbBIX JYKAPHOT
OcHOBHbIE TpPHU3HAKU OJHOKIETOYHBIX JykapuoT. CTpoeHue, IBUKEHHE, IHUTAHUE,
Pa3sMHOXKEHHE OJJHOKJIETOYHBIX aBTOTPO(HBIX U FeTEPOTPOPHBIX IYKAPUOT Ha MPUMEPE 3BIIICHBI
Y TPUIAHOCOMBI, TPUXOMOHA/IbI U KUIICUHOUN JAMOINH, UHPY30pUU TY(ETbKH U MAJSIPHIHHOTO
mwiazMoaus, paauoisipuii u  ¢dopamuHudep, amEObl mpores, auUaTOMeld. 3HaueHue
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OJITHOKJIETOYHBIX 3yKapuOT B NMPHPOJIE U Ku3HU yenoBeka. CoHHas OonesHb, Oosie3np Illaraca.
KosxHblii 1 BUCLepanbHbIi JNeiiimmanno3. Tpuxomonuas. JIsimoamnos.

Jlabopamopusie u npakmuueckue padomoi

N3ydyeHne ONHOKIETOYHBIX OpPraHU3MOB IIOJ MHKDOCKOIIOM Ha BpPEMEHHBIX U
(UKCUPOBaHHBIX MUKpOIpenapaTax.

ApXxeniacTHIHbIe HJIN «PACTECHHSD)

boranuka — HayKa 0 pacTeHUsIX

Kpatkas uctopusi pazsutus 6otanuku. boranuka u o0bexThl €€ uccienoBanuil. O0bEM
LIapCTBA «PACTCHUS» B COBPEMEHHOM cUCTeMe opraHudeckoro Mupa. Paznenst 6otanuku. CBsi3b
00TaHUKU C APYTMMH OMOJOTMYECKMMM HayKaMH, MEAUIIMHON U CEeNbCKUM XO03siicTBOM. Poinb
060TaHUKU B (OPMUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTUHBI Mupa. [lepcrekTHBbI
pa3BuTHs OOTaHMKHM Kak Haykd. [IpumeHeHune OoTaHW4ecKux 3HaHUHU yenoBekoM. [Ipodeccun
YeJI0BEKa, CBA3aHHbIE C OOTaHUKOM.

Jlemoncmpayus NOPTPETOB YUEHBIX, KUBBIX PACTCHUM, KOJUIEKLIMU U MYJISIKEN.

OO0mas oprann3anys paCTUTEJIbHOI0 OPraHNu3Ma

PactutenbHas kieTka u e€ 0COOEHHOCTH.

Pacturenbuble TkaHu. OTKpBITHE pPACTUTENbHBIX TKaHe. CrpoeHne U (QYHKUUH
pacTuTenbHbIX TKaHel. [IpocTeie u cnoxkHble TkaHU. OOpa3oBaTeNbHbIE, TOKPOBHBIE, OCHOBHBIE,
MEXaHUYECKUE, TPOBOISAIINE TKAHH.

OpraHbl 1 CUCTEMBI OPTaHOB PACTUTEIBHOIO OpraHU3Ma, X B3aMMOCBA3b. PacTUTENbHBIN
OpraHn3M KakK eIMHOE 11e0e. BeretaTnBHbIE U TEHEPATUBHBIE OPraHBbI.

Jlemoncmpayua onbITOB MO OOHAPYKEHUIO B CEMEHAX PACTEHMI BOJABI, MUHEPAIbHBIX U
OpraHMYECKHX BEIIECTB, Kpaxmasa, Oeska U xKupa.

Jlabopamopnusle u npakmuueckue padomeol.

N3yueHue cTpoeHMs paCTUTENbHBIX KIIETOK Ha TOTOBBIX M BPEMEHHBIX MUKpPOIIpenapaTax.

HabGmonenne mporecca IuiasMoiu3a M JEIUIa3MOJM3a B PAaCTUTENBHBIX KJIETKaxX IOJ
MHUKPOCKOIIOM.

N3ydenue 0coOEHHOCTEH CTpOCHMS TKaHEW pAcTeHWH Ha TOTOBBIX M BPEMEHHBIX
MHKpOIIpernaparax.

N3yyenue cTpoeHus: OpraHOB PaCTeHU Ha KUBBIX 00BEKTaX U repOapHbIX oOpasiax.

Cnoposble pacTeHust

Kpacnbie, 3enénnie u XapoBble BOJOPOCAM. AJNBrojorus — Hayka O BOJOPOCIISIX.
Bopopocin — HeTakcoHOMUYECKasi TPyIla OpraHUu3MOB, MPUCIIOCOOJIEHHBIX K KHU3HHU B BOJHOM
cpene, OTHOCSIIMXCS K Pa3iIu4HbIM LAPCTBAM B COBPEMEHHOM CHCTEME OPraHHYECKOr0 MHpa.
Mecto KpacHbIX, 3€JIEHBIX M XapOBBIX BOJOPOCIEH B COBPEMEHHOM CHCTEME OPraHUYECKOIrO
Mupa. OCOOEHHOCTH HX CTPOCHUS, PAa3MHOKEHUS M OIKMU3HEHHBIX IIMKJIOB Ha IpuUMepe
XJIaMUJIOMOHA/Ibl, XJIOPEJIbL, KJIaA0(OPhI U YIIbBbI, CIUPOTUPHI U Xapbl, TOPPHUPHI.

Bypsie Boopocinu, uX TAKCOHOMUYECKOE MOJIOKEHUE BHE LIAPCTBA pacTeHHi. JKU3HEHHbIE
LUKl JJAMUHApUM (Mopckas kamycta) u ¢ykyca. Pacmpocrpanenune u skonorus. Ponbp B
MIPUPOJIE U 3HAYEHHUE B KU3HU YEIIOBEKA.

[Ipoucxoxaenue BbICHIMX pacTeHUd (AMOpUOGUT) OT XapOBBIX  BOAOPOCIEH.
CoBpeMeHHbIE TOAX0Abl K CUCTEMATUKE PACTEHU.

MoxoBuanbie uau mMxu. OOmiass XapakTepUCTHKA, CTPOCHHUE M JKU3HEIESTEbHOCTD,
KU3HEHHBIA LUK MX0B. MHOroo6pasue mxoB. Kykymkun nén u charuym. Pacipoctpanenue u



JKOJIOTHSI MXOB. 3HAu€HHE MXOB B TMPUPOAE U  KHUIHEACATEIbHOCTH  4YelOBEKa.
TopdoobpazoBanue. [leuéHoOUHUKH 1 AHTOLIEPOTOBBIC.

InaynoBuansle (miaaynbl). Obmas xapakrepuctuka. Mopdonornyeckiue 0COOEHHOCTH
BEreTaTUBHBIX  OpraHoB. (OCOOCHHOCTH  OpraHu3aluH, KU3HEHHOrO0 IMKJIa  IUJIayHa
OynaBoBuaHoro. [lomoBoe mokosenue, peaykius rametoputa. PacmpocTpaHeHue U HKOJIOTHUS
IUIAYHOBUIHBIX. 3HA4Y€HWE B NPUPOJE U HCIOJNb30BaHME ueloBeKOM. Vckomaemsie
IJIayHOBUAHBIE. PoNb MCKOMaeMbIX IIAYHOBUAHBIX B PAaCTUTEIBHOM IOKPOBE Majae030MCKON
9pbl U B 00pa30BaHUM KAMEHHOT'O YIJIS.

I[lanoporHukoBHIHbIe (MamOpOTHUKH W  xBomu). OOm@as  xapakTepuCTHUKa
ManoOpOTHUKOBUIHBIX. OCOOEHHOCTH OpPraHM3alMKi BEr€TATUBHBIX OPTaHOB, KHU3HEHHOTO LUKIIA
xBowa mnosueBoro. CTpoeHHE U IKU3HEAEATEIbHOCTh IanoOpOTHUKOB. JKM3HEHHBIM LUK
MarnopoOTHUKOB Ha TpUMEpe IIMTOBHUKA MYXKCKOro. PacmpocTpaHeHue ¢ 3KOJOTHUs
MAIIOPOTHUKOBUIHBIX. 3HAYEHHE B IPUPOJAE U KUIHEACITEIbHOCTH YEJI0BEKA.

Jlabopamopnuvie u npakmuueckue padomul

N3yyenne o0coOEHHOCTEH CTpPOEHUS W OJKU3HEHHBIX IHMKJIOB OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX 3€JEHBIX, XapOBBIX M KpacHBIX BOJOPOCICH HAa JXUBOM U repbapHOM
Martepuare.

N3yyenne cTpoeHHs M KU3HEHHBIX LIUKIOB OypBIX BOAOPOCIEH Ha KUBOM U repOapHOM
Marepuaie.

N3yuenne ocoOeHHOCTEH CTpOeHUS KyKyIIKMHA JhHA W cparHyma (Ha XHUBBIX H
repOapHbIX 00BEKTAX).

N3yuyenne ocoOeHHOCTEN CTpOeHMs IUIayHa OYyJaBOBUAHOIO (HAa KUBBIX M repOapHbIX
00BbeKTaxX).

N3ydenue ocoOeHHOCTEN CTPOEHUS XBOIIA M0JIEBOTO (Ha KUBBIX U TepOapHBIX 00BEKTAX).

N3yuenne ocoOEHHOCTEHW CTpOEHHUs MANOpPOTHHKA IIUTOBHUKA MYKCKOTO (Ha KUBBIX H
repbapHbIX 00BEKTaX).

CeMeHHBIE pacTeHHA

I'onocemennble. BO3HUKHOBEHHE CEMEHHM — BaXKHBIA JTall B HBOJIOLMU BBICIINX
pacteHuii. J[peBHHE CeMEHHbIE MANMOPOTHUKH, MX POJIb B JalbHEHIIEM pPa3BUTHU CEMEHHBIX
pactenuii. OOmie NpPU3HAKM CEMEHHBIX pAcTeHUH Kak Hauboyiee MPHUCIOCOOIIEHHBIX K
CYILIECTBOBaHMIO Ha cyiie. ['oJoceMeHHble — HETaKCOHOMHMYECKas TPyTa CEMEHHBIX PACTEHUU.
OOmast XapakTepuCTUKa, OCOOEHHOCTH OpPraHM3allUU TOJIOCEMEHHBIX. JKU3HEHHBIM LUK
XBOMHBIX Ha IpuUMepe CocHbl. Pa3HooOpa3ue rojoceMeHHbIX. XBOWHbIE, [HMHKroBble,
CaroBHukoBble, [ HeToBBIe. PacnipocTpaHeHue U 9KOJOTHS TOJIOCEMEHHBIX. 3HAUeHHE B IPUPOJIE
U B XO35IMCTBEHHOM JEATEIIbHOCTH YEJIOBEKA.

Jlabopamopnuvie u npakmuueckue padomul

N3yyenne ocoOeHHOCTEW BHEUIHETO CTPOCHUS BETOK, XBOW, IIMIIEK U CEMSH XBOWHBIX
(enb, cOCHA, JIMCTBEHHUIIA).

[BeTkoBble pactenusi. OOmas XxapakTepucTUka IBETKOBBIX. CTpoeHue u
KHU3HEICATEIIBHOCTh  IIBETKOBBIX. [[BETOK Kak oOpraH IIOJIOBOTO  PAa3MHOKEHUSA Yy
MOKPHITOCEMEHHBIX ~ pacTeHWid. Pa3HOOOpa3we IBETKOB: TMpaBHJIbHBIE W HENPaBUIBHEIC,
oboenosbie U pazaenbHonoibsie. ONHONOMHBIE U BYAOMHBIE pacTeHus. CouBeTHs (CIOXKHBIE,
npocteie). LiBerenue. Pa3zButne Mukpo- u meracnop. I'ametsl. Omnbiienue. Omiiol0TBOpEHUE.
3urota. J[BoifHOE OIUIOJIOTBOPEHHE Y MOKPHITOCEMEHHBIX (IIBETKOBBIX) pacteHuit. Pabotsr C.T.
Hapammna. JKu3HeHHBIN MK [IBETKOBEIX.



[Tnoxger u cemena. PasnooOpasue miuonoB. Cyxue U couHble Iuioabl. OAHOCEMSHHBIE U
MHoroceMsinHble 11061, Cortoaus. CTpoeHrne CeMsH ABYAOIBHBIX M OJHOJOJIbHBIX PACTEHUI.
PaznooOpasue cemsH. PacrpocTpaHeHne MIo0B U CEMSIH B TPUPOAE. Y CIOBHS NPOPACTAHUS
cemsiH. J{pixanue cemsiH. PasButue nmpopoctka. PacmipocTpanenue miooB U CEMsH B IPUPOJIE.

WnnuBuayanbHoe — pa3BuTHe  pacTeHuil  (oHroreHe3).  Ilepuonmbl  oHTOreHesa:
AMOPUOHAJIbHBIN, MOJIOAOCTH (FOBEHUJIbHBIN), 3pETI0CTH (Pa3MHOKEHUS ), CTAPOCTH (CEHUIIbHBIN)
Ha TpUMepe MOKPBITOCEMEHHOro pacteHusi. CTaauu BEreTallMOHHOTO MEpHOJa pacTeHHH Ha
IpUMepe 371aKOB (BCXObI, KYIIIEHUE, BEIXOJ B TPYOKY, KOJIOIIEHHUE, [IBETCHHUE, CO3PEBAHNUE).

Jlabopamopuwvie u npaxmuueckue padoomot

Nzyuenne Mmopdororuu nupetka (Ha KUBBIX U (PUKCHPOBAHHBIX 0OBEKTAX).

Nzydenne pazHooOpas3us conseTuii (Ha repoapHbIX oOpasiax).

N3yyenune cTpoeHHs] 3aBA3U IBETKA M CEMSIIOYKM IO MHKPOCKONOM (Ha TOTOBBIX
MHUKpOIpernaparax).

N3yueHne cTpoeHMs CEMSH TOKPHITOCEMEHHBIX PACTEHUM.

N3yyenue cTpoeHus IIOA0B U COTLIOIUH.

CTtpoeHue ¥ KN3HEAEATEIbHOCTh CEMEHHBIX pPacTeHUil

IToOer n noGeroBrie cUCTEMBI

[ToGer. Mopdonoruss nobera. Crpoenue oOaucTBeHHOro moOera. Yisen. Mexnoysiue.
MetamepHocTb. PazHooOpa3ue nmoberos. YKopoueHHblE U yJUIMHEHHBIE 0Oeru. BereratuBHble
u reHepatuBHble mooderu. [lonoxenne nodera B npocTpancTse. BuponzmeHEHHbIe MOOETH.

[louka — 3auvarounslii mober. CtpoeHue mouku. PazHooOpaszue moyek: BereTaTuBHBIE,
BEreTaTUBHO-T€HEpaTUBHbIE, I'€HEPaTUBHbIE, OTKPBIThIE, 3aKpbIThie. BepxylieuHsle, OOKOBBIE
(masyuiHele) ¥ NpUAATOYHBIE TIOYKH.

Crebenb. Mopdonorus crebis. Dopma crediiell y TpaBSIHUCTBIX U APEBECHBIX PACTEHUI.

Anaromust crebns. CrpoeHue cTeOss JABYAONBHBIX M OJHOJOJBHBIX TPaBSIHUCTBIX
pactenuil. Pacrionoxxenue npoBoasiux Tkane. CtpoeHue ctedast IpeBECHBIX PaCTEHHM.

Oynkiun  crebnsg.  MexaHudeckas, TpaHCIOpTHas. BereraTMBHOe pa3MHOXKEHHUE
LIBETKOBBIX PACTCHUM.

Jlemoncmpayua onvima — nepeBUKEHNE MUHEPAIbHBIX U OPraHMYECKUX BEILECTB IO
CTe0JII0, BUIOM3MEHEHHEBIX IMOOETOB.

Jlabopamopuvie u npakmuueckue padomaoi.

Nzyuenne Mmopdororuu nodera Ha KMBbIX 00BEKTAX WM Ha repOapHbIX 0Opaslax.

N3ydenue cTpoeHUs! BEreTaTUBHBIX, T€HEPATUBHBIX U CMEIIaHHbIX Moyek. PazHooOpasue
II0YEK y IPEBECHBIX PACTCHUM.

N3ydeHnue nomepeyHoOro cHmia CTBOJIA PACTEHUH M aHAJIN3 BIMSHUS SKOJIOTMYECKHX
YCJIOBHM Ha pa3BUTUE PACTCHUM.

N3yuyenne ocoOeHHOCTEH aHATOMUYECKOrO CTpPOEHUs CTeOdsl JBYAOJIBHBIX U
OJTHOJIOJIbHBIX TPABSHUCTBIX PACTEHHUH (HA KHUBBIX O0BEKTAX MJIM HAa repOapHbIX 00pa3max).

N3ydenue ocoOeHHOCTEN aHATOMUYECKOTO CTPOSHUSI CTEOIS IPEBECHBIX PACTEHUH.

N3yyenue TpaHcnopTa BELIECTB B cTeOIIE.

Nzyuenne meramopdozoB nodera.

Jluer. Mopdonoruss nmcra. JlucroBas mIacTHHKA, OCHOBAaHME JIMCTA, YEPEIIOK,
npuIncTHUKU. Pa3HooOpasue nucTbeB: (OPMbI JUCTOBBIX IUIACTUHOK, *KHJIKOBAHHUE JIUCTHEB,
IIPOCTBIE M CJOXKHBIE JIUCThA. JIucTopacmonoxeHne M JUCTOBas Mo3auka. BumonmsMeHeHus
JHMCTHEB M UX (DYHKIHH.



AHaTtoMus JMCTa. DnWAepMa M YCThUYHBIA ammapar. Mesodwni. IlurmenTsr nucra.
[Tnactuapl. XKuiku (cocyaucTO-BOJIOKHUCTBIE MydkH). OCOOCHHOCTH CTPOCHHS CBETOBBIX U
TEHEBBIX JINCTHEB.

OyHKIMKA JIMCTA. 3amacampoluas, 3alluTHas, BEreTATHUBHOE pa3sMHOXCHHE W JApPYyTHE
¢bynkuuu. TpaHncnupanuss ¥ Tra3o00MeH.BinsHue BHEMIHUX YCIOBUII Ha TpaHCHHPAIHIO.
@®otocunte3. 3Hadenune QorocuHTe3a. Kocmmueckas ponb 3enéHbix pacrenmid (K. A.
Tumupszes). Jlucronaz, ero NpuUMHbIL, MEXaHU3M U 3HAUEHUE B KU3HHU PACTECHUS.

Jlemoncmpayusa onvimog. BbBICIECHUE IHUIMEHTOB JHMCTa Ha IMpPUMEPE CIHMPTOBOMN
BBITSDKKH XJIOpoduilia; o0pa3oBaHHE Kpaxmaja B 3€JIEHBIX JHUCThAX Ha cBeTy (durypsr FO.
Cakca); BIMSHHE CWJIBI CBETa HA BBIJEJICHHE KHUCJIOPOAAa BOJHBIMU PACTEHUSAMH (IOJACUET
IIy3bIPEKOB KHUCJIOPOJIA).

Jlabopamopuwvie u npaxmuueckue padoomaot.

N3zyuenue Mopdosioruu TucTa Ha JKUBBIX 00bEKTaX WM TrepOapHbIX 00pasnax.

Tunsl 1 GopMyJIbl TUCTOPACTIOTOKEHUS.

HccnenoBanne aHaTOMHUM JIMCTA ¢ TOMOLIBIO CBETOBOI'O MUKPOCKOIIA.

N3ydenue MmetaMopQO30B JIUCTA.

Kopenb u xopHeBble cucteMbl. Mopdomorus kopHs. Buasl kopHell. Tunbel KOpHEBBIX
CUCTEM.

Anatomus kopHs. 30Hbl KopHs. KopHeBoil uexnuk. CTpoeHHE KOpHSA Ha IONEPEYHOM
Cpe3e B 30HE BCAChIBaHUS.

OyHKIMHM KOpHS. 3aKperuieHue pacTeHus B cyocrpare. BecackiBaHue U mpoBeieHHe BObI U
MUHEPAJIbHBIX BEIIECTB. 3alaCaHUe MUTATEIbHBIX BEILIECTB.

MunepanpHoe nuTtaHue pacteHuil. IlocTyrieHne BOABI M MHUHEPAJIbHBIX BEIIECTB.
KopueBoe naBieHue. DJEMEHTHl MUHEpPAIbHOTO NHTAaHUS (MaKpo- M MHMKPOIJIEMEHTHI).
BrlpamuBanue pacTeHMiI METOAaMHU THIPONOHUKH U a’ponoHuku. OOecrieueHne yCaoBUM st
JBbIXaHUS KOPHS.

Hpixanue KopHsa. CuHTe3 OHMOJIOTMYECKM AaKTHBHBIX  BEIIECTB. BeretatuBHOe
pasMHOxeHue. BunonsmeHeHust KopHel 1 ux QpyHKIUU.

JemoncmpayusaoTpacTaHus NPUAATOYHBIX KOPHEH HAa MPUMEpPE CMOPOJUHBI M APYTHX
pacTeHMi; TOCTYIJIEHUS BOJAbI M3 IOYBBI B KOPEHb, HArHETAIOIIErO JEHCTBHUS KOPHS;
BHJIOM3MEHEHHBIX KOPHEN.

Jlabopamopnuvie u npakmuueckue padomaol

Nzydenune mopdosiornu KOpHs Ha )KUBBIX 00BEKTaX WM repOapHBIX 00pa3iax.

N3y4yeHne aHaTOMUUYECKOIO CTPOCHMsI KOPHS Ha TOTOBBIX MUKpPOIIpEnaparax.

N3yuenue cTpoeHNss KOHYMKA KOPHsI IPOPOCTKA MILEHUIbI U IEPBUYHOIO CTPOEHUS KOPHS
upuca (WM Jpyroro pacTeHus).

N3y4enne cTpoeHns: KOPHEBBIX BOJIOCKOB € IOMOIIBIO CBETOBOIO MUKPOCKOIIA.

HccnenoBanue BIusHUA BO31yXa Ha pa3BUTUE KOPHEM.

Nzyuenue Mmetamopd030B KOPHSI.

BereratuBHOe pa3mMHOMkKeHHMe PpacTeHHil. BeretatnBHOe pa3sMHOXKEHHE ILIBETKOBBIX
pacTeHUl U €ro 3Ha4Y€HHWE B €CTECTBEHHBIX YCJIOBHUSAX U B CEIbCKOXO3SWCTBEHHOW INMPaKTUKE.
OcHOBHBbIE (OPMBI BEreTaTUBHOIO PAa3MHOXKEHMs: KOPHSIMM, JIHUCThSIMHM, HAJ3€MHBIMH U
noJ3eMHbIMU moberamu. PasmHoxenue npusuBkoi. Paboter .B. Muuypuna. KinonupoBanue
pacteHuil. MMUKpPOKIOHaIbHOE pa3MHOXKEHHEe pacTeHud. Kiierounas uHXkeHepus Kak
COBPEMEHHAs TEXHOJIOTHUS PA3MHOKEHUS PACTEHUM.



[Tousa. PaGotel B.B. JlokyuaeBa o mouBe. XapakTepucTHKa MmouBbl. PasHooOpa3ue mous.
[Inomopoaue mouBbl. YnoOpenus. HapymieHuss MuHEpanbHOTO HHUTAHUS — PACTEHUIL.
ArporexHndeckre npuémbl 00paboTKH 1mMouBHL. [loHATHE 0 CeBOOOOPOTE M €ro 3HAUYCHWH IS
BBIPAILMBAHUS CEIbCKOXO035MCTBEHHBIX KYJbTYD.

Jemoncmpayuacnoco00B BEreTaTMBHOTO pPa3MHOXKEHHS Ha MpUMEpe KOMHATHBIX
pacTeHuM.

Jlabopamopuwvie u npaxmuueckue padoomul

N3ydyeHne MuTO3a B KOPELIKE JIyKa.

N3yueHne »KU3HEHHBIX IIUKIIOB PACTCHUI Ha repOapHbBIX 00pasiax.

Metoabl MUKPOKIIOHAIBHOTO Pa3MHOKEHHUS PACTECHUH.

Knaccndukanus nBerkoBbiX. OnHononsHbie U JIBymonpHbie. CeMelcTBa IIBETKOBBIX.
HBynonsubie: KpecrouseTtHsie, Po3ouseTtHbie, [TacnénoBbie, CnoxkHOUBETHBIE, MOTBIIILKOBBIE
(boGoBbie), 3ontuunbele. OpHOMONBHBIC: 3nmaku, AmMapuuiucoBble, Jluneitnsle. OpxuaHbIe.
OtnnuntenpHble Npu3HaKu. POpMyJIbl U THAarpaMMbl [BETKOB. /lukopacTymiue U KyJIbTypHbIE
NpEACTAaBUTENN CEMENCTB, WX 3HAYCHUWE B TMPUPOJE U HCIOJIB30BAHUE UEITOBEKOM.
Pacripoctpanenue u 9K0JI0THsl IBETKOBBIX.

Jlabopamopnuvie u npakmuueckue padomul

N3yueHne OTIIMUNTENBHBIX TPU3HAKOB MPEICTABUTENIEH CEMEUCTB MOKPHITOCEMEHHBIX.

Onpenenenue MpeacTaBUTENEH pa3IMUHbIX CEMEICTB C HUCIIOJIB30BAHUEM OIpEAEIUTENEH
PACTEHUI WU ONPEJEIUTENIBHBIX KAPTOUEK.

JKkosorust pacreHuii. PacreHusi B npupoaHbIX c0001IEeCTBAX

Pacrenus u cpena obutanus. Jkonoruueckue ¢GakTopbl. PacTeHUs U yCIOBHSI HEXHBOU
IIPUPOJBL: CBET, TEMIIEpaTypa, BIaKHOCTb, MHUHEpAJIbHBIA COCTaB IIOYBBL. DKOJIOIMUECKHE
TPYIIIBI pacTeHUH. PacTeHus M yCIOBHS JKMBOW NPHUPOABI: NPSIMOE U KOCBEHHOE BO3JECHCTBHE
OpPraHU3MOB Ha pacTeHus. B3anMOCBs3M pacTeHHI MeXAy CO0O0M U C APYTUMU OPTaHU3MAMH.

3HaueHue MMOYBEHHBIX OPraHMW3MOB JJIs NUTaHMs pacTeHuil. Puszocdepa. bakrepuanbHbie
KITyOeHbKH. MuKOpHu3a (3HI0- U SKTOMUKOPHU3a). 3eJIEHBIC YI00PESHHS.

PactutensHoe coobmectBo (durorneHos). buorneno3. Dxocuctema. buopaznooOpasue.
BunoBoli cocTaB pacTUTENBHBIX COOOIIECTB, JOMHUHUPYIOIIME B HHUX BHUIBl PACTCHHI.
Pacripenenenyie BUOB B pacTUTENBHBIX coobiiecTBax. SApycHocTh. PacTurensHbie coobiiecTna:
jeca, jyra, 0010Ta, TyHApPBI, MyCThIHU. I[IpHCHOCOOIEHHOCTh pacTeHUl K cpeie U MecTaM
obutanus. CMEHa paCTUTENBHBIX CO00MIECTB. PacTUTENBHOCTD (pacTUTENbHBIN TOKPOB). Diopa.

B3aumocBsa3p opranusmoB. HHQeknuoHHble O0NE€3HM pAacTeHMH M UX BO30yAUTENH.
BupycHsbie (Mo3andHas 60J1€3Hb Tabaka, MECTPOJIETECTHOCTh TIOJIbIIAHA U JPYTUE), TPUOKOBEIC
(pxkaBuMHA, MYYHHCTas poca) W OakTepuaiabHbie (MOKpas THWIb) 3a00JICBaHUS PACTEHUH.
Nmmynuter y pactenuil. [Ipuuunbl pacnpocTpaHeHHss MHPEKIHMOHHBIX OOJe3HEeH pacTeHUil.
[IpuHuMnel npoduIakTUKM W JeueHus HHQEKIMOHHBIX OoJe3Held pacTeHUd B MpaKTUKE
pacTeHHEeBO/ICTRA.

IKCKypcuu unu 6u0e0IKCKypcuu

N3yyenne BHIOBOrO COCTaBa M 3KOJOTHYECKOI'O COCTOSHUSI OJHOIO U3 PAaCTUTENIbHBIX
COOO0IIIECTB PETHOHA.

Jlabopamopuvie u npakmuueckue padomul

N3yyenne ocoOeHHOCTEN CTPOSHHS pACTEHUH Pa3IMUHBIX HKOJIOTMYECKUX TPYIIIL.

PacTutesibHBIIN MUP U AeSITEIHHOCTD YeJI0BEKa



PasButue pacrurensHoro mupa. JKusHp pacreHuid B Boje. [lepBble Ha3eMHbIE pacTeHMUS.
OcBoeHME pacTeHMSAMM CyIIM. OTanbl pa3BUTUS  HA3€MHBIX PACTEHUH  OCHOBHBIX
CUCTEMaTHUYECKUX Ipynin. PUHHOGUTH — nepBble Ha3eMHbIE COCyAUCThIe pacTeHus. [losBnenue
TKaHedl W Opra”oB. PoJib IpEeBHUX MANIOPOTHUKOBUAHBIX. Y CIOKHEHHE PACTUTENIBHOIO MHUpPA B
IIPOLIECCE IBOIIOLUH.

[Taneo6oranuka. VMckomaembie octatku pacteHuil. Oxamenenoctu. Orneuatku. «KuBbie
HCKOIIAEMbIE» CPEJIU COBPEMEHHBIX PACTECHUM.

KynbTypHBIE pacTeHust U X NMPOUCXOXKIeHHE. LIeHTpsl MHOT0OOpa3ust M MPOUCXOKACHUS
KyabTypHbiX pacteHudt (mo H.M. Basunony). Kynbsrypa 3emnenenus. KynbTypHble pacTreHus
CEJIbCKOXO35MCTBEHHBIX YIOJMM: OBOILHBIE, IJIOJ0BO-ArOJHbIE, MojieBble. [IpeacraBnenus o
CEeJIEKIIMM U OMOTEXHOJOTMHU. MeTobl BbIBEJEHHSI HOBBIX COPTOB pacTeHU. Bo3HHMKHOBeHHE
KOHTPACTHBIX MPU3HAKOB y pacTeHUH oHOTO BUAA. MickyccTBeHHbIN 0TOOp. HacnencTtBeHHOCTD,
n3MeHunuBoCTh. (Co37aHME HOBBIX IPOJOBOJIBCTBEHHBIX  KyJbTyp. [IporoBosibcTBEHHas
6e3omacHOCTb. baHku ceMsH.

Pacrenus ropoga, ocoOeHHOCTh TOPOACKOW (ropel. 3aHOCHBIE U aOOpPUTE€HHBIE BUJIBI.
CunanTtponusie, copable pactenus. MaTpoayuentsl. [lapku, neconmapku, CKBepbl, 00TaHUYECKHE
cazabl, nenapapuu. O3enenenue. KomHaTHbIe pacTeHUs, IBETOBOJCTBO.

[locnencTBusi NEATENBHOCTH 4YEJNIOBEKa B 3KOcUCTEMax. OxpaHa pacTUTEIBHOIO MHpA.
BoccranoBneHne YMCIEHHOCTH PEAKMX BUAOB pacTeHHil. Oco0o oxpaHseMble NPHPOIHBIC
tepputopuu (nanee — OOIIT): 3amoBeqHUKH, 3aKa3HUKH, HAIIMOHAIBHBIC MapKH, OnochepHbIe
3anoBegHuKU. Oxpana pacteHuid. Pactenust Kpacnoit kuuru Poccuiickoit @enepannu.

IKeKypcuu unu 6udeoIKCKypcuu.

Pa3Butne pacturenpbHoro mupa Ha 3emiie (IKCKypcHus B TaJICOHTOJIOTMUECKUH WU
KpaeBeI4ecKHuil My3eii).

Jlabopamopnuvie u npakmuueckue padomal.

N3yueHune cenbCKOX03MCTBEHHBIX PACTEHUI CBOETO PETHOHA.

N3ydenue copToBBIX 0COOEHHOCTEH KYJIBTYPHBIX pacTeHUI.

8 KJIACC

I'puob1 1 rpuGoNo0I00HbIE OPraHNU3Mbl

Muxkomnorusi — Hayka o rpubax. OOmias xapaktepucTtuka TpuOoB. Mopdosorudeckue
0co0eHHOCTH BereTaTuBHOroO teia. I'm¢pl, Munenuit. OcoOEHHOCTH CTPOCHHUS KJIETOK I'puOOB.
CxoncTtBO M pa3iIvyusl C PACTEHUSAMU W KUBOTHbIMH. Ilutanume rpuboB (CUMOMOHTSHI,
carpotpodsl, mapa3uTsl). PasMHokeHHe TpuOOB.

[InecueBsie rpudbl. Che100HBIC U SIIOBUTHIE IPUOBI.

3uromurietsl. OCHOBHBIE YepThl OpraHU3allid Ha mpumepe Mykopa. Ponb B mpupone u
AKHM3HM YeJIOBEKa.

AckomuLeTsl WM cymuaTble I'puObl. OCOOEHHOCTH CTPOEHHS M >KU3HEICSTEIbHOCTH,
pacnpocTpaHeHHMe U dKosorndeckoe 3HaueHue. CTpoeHue Ha nOpuUMepe MEHUIWILIA.
O/HOKJIETOYHBIE ACKOMHIIETHI — APOXOKU. VICrosb30BaHME APOACOKEH IMpH BBINIEUKE XJebha.
[lapa3zuTnueckue NnpeAcTaBUTENN AaCKOMMIIETOB (BO3OYIAUTENN CHOPBIHBH, MapIliyd, MYyYHUCTOU
POCHI U IpYTHE) U BpeJl, HAHOCUMBIM UMU CEITbCKOMY XO3SIICTBY.

basunuomunersl. O0mmas xXapakTepUCTHKAa, OCOOCHHOCTH CTPOCHHMS U Pa3sMHOXKEHHUS Ha
IpUMepe NUIANOYHbIX TPHOOB. 3HaUeHUE rPUOOB B MPUPOJE U B KU3HU desnoBeka. Cheg00HbIE U
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anosutele  rpubbl. IlapasuTuueckue mnpexacraBuTenu — 0a3MIMOMHULETOB  (TOJIOBHEBBIE,
p’KaBUMHHBIE, HEKOTOPBIE TPYTOBbIE). MUKOpH3a U €€ 3HaUEHUE.

I'pubononobupie  opranu3Mbel.  OcoOE€HHOCTH ~ CTpoeHHUS  KIeTOK.  OOMHIETHI.
[lapa3utnyeckue npeacTaBUTEIM OOMULIETOB Ha ITpuMepe GUTO(TOpPHI.

OOmast XapakTepUCTUKA JIMXCHU3UPOBAaHHBIX TpuOOB (numaiHuku). OcobeHHOCTH
MOp(GOJIOTHM M aHATOMHYECKOTO CTPOSHUS JIMIIAWHUKOB, THUTAHWE W Pa3MHOKEHHE.
MHuorooOpa3ue 1 3KOJOTHYECKUe I'PYMIIbl JUIIAWHUKOB. 3HAUE€HUE JIMIIAMHUKOB B MPUPOJAE U
XO3SMCTBEHHOM NEATEIIBHOCTU 4YesloBeKa. MHaukaropHas poJib JUIIAHHUKOB. JIMIIaWHUKU —
MMOHEPHI IPUPOJHBIX COOOIIECTB.

Posnb rprOoB B KpyroBopoTe BeliecTB B skocucteMe. Posib rpuboB B H0OYBOOOpa30BaHUU U
oOecreyeHny 10A0poAus 1nouBbl. boje3neTBopHbIe (Mapazutuyeckue) rpudsl. Mukossl. Mepbl
NpoGUIAKTUKH MUKO30B.

Jlabopamopuvie u npakmuueckue padbomboi.

N3yuenne o0cCOOEHHOCTEH CTPOCHHSI IUIOJOBBIX TEJI INUISAMNOYHBIX TI'puUOOB Ha
MHUKpPOCKONUYECKHX MpernapaTax U MyJisKax.

W3ydenue cTpoeHHs IJIECHEBBIX IPUOOB: MyKOpa U IEHULIMILTIA.

N3yuenue BnusiHUS BHEIIHUX (PAKTOPOB Ha MPOLIECC PA3MHOKEHUS APOXIKEH.

N3ydenue CTpoeHUs W KHU3HEHHOro LMKJIAa (UTO(GTOPH HAa KHUBOM U TepOapHOM
MaTtepuale.

N3yueHnue cTpoeHus JIMIIAWHUKOB (Ha repOapHbIX 00pasIax).

KuBOTHBIE

300J10r4s1 — HAYKa 0 }KUBOTHBIX

OO0mmue u crienuaabHbIe pa3aelbl 300J10run. KpaTtkas uCTOpHsi pa3BUTHS 300JI0THH.

O6mume W cnenuagbHbIe METOABl M3YyYEeHUS KUBOTHBIX. CBS3b 300JIOTUHM C JIPYTUMU H
HayKaMH, MEIUIIMHOW M CENbCKUM XO3SHCTBOM. 3HAY€HHE 300JIOTUYECKUX 3HAHUM IS
genoBeka. [Ipodeccun yenoBeka, CBSI3aHHBIE C 300JI0THEH.

JlemoncmpayuanopTpeToB y4YEHbIX, H300paKeHHW, MoOJeNel >KUBOTHBIX, MYJISIKU
YKUBOTHBIX, BJIQXKHBIX MPEMAPATOB U APYIoE.

Jlabopamopuwvie u npakmuueckue padoomot

CocraBieHue peKoOMeHIaIui Mo cOOpy 300J0TUUECKUX KOJIEKIIUA.

Cocrasienue onrcanuii mpodeccuit, CBI3aHHBIX C 300JIOTHEH.

OO61as opraHu3anus >KMBOTHOIO OpraHU3Ma.

Oco0eHHOCTH CTPOEHHUSI KUBOTHOM KJIETKH. MHOTIOKJIETOYHOCTh. TKaHHM KUBOTHOTO
opraam3ma. CtpoeHre u QyHKIIMN TKaHEH KUBOTHOTO opranu3ma. OpraHbl U CHCTEMBI OpraHOB
KUBOTHOTO opranuzma. @opma Tena KHUBOTHOTO, CHMMETpPHS TeJa, pa3Mephl Tela.

Jlabopamopuvie u npakmuueckue padbomul

HccnenoBanue KIETOK MO MUKPOCKOTIOM Ha BPEMEHHBIX MUKPOTIpEnapaTax.

CpaBHEHME paCTUTEIBHON U )KUBOTHOM KJIETOK.

N3ydenue TKkaHel )KUBOTHBIX.

Crpoenne u ’KU3HeAESATEIbHOCTD dKHUBOTHOI0 OPraHU3Ma
Opranu3MeHHblii yPOBEeHb OPraHU3alNHU KU3HI
IInTanue y >»KMBOTHBIX. DTanbl MUTAHUS Yy XKUBOTHBIX. THUIBI MUTaHUS. DHIOLMUTO3 U
sk3ounTo3. KiierouHoe u mnosocTtHoe mnuuieBapeHue. lIpoucxokaeHue NUIEBApPUTEIbHON
CUCTEMBI. DBOJIIOLINSA MUILEBAPUTENBLHON cucTeMbl. Pa3ienenue numieBapuTeIbHON CUCTEMBI Ha
11



ornensl. OCOOGHHOCTH TNHTaHUS PACTUTEIBHOAIHBIX JKUBOTHBIX. OCOOEHHOCTH NHUTAHUS
XUIIHBIX )KUBOTHBIX.

Jlabopamopnvie u npakmuueckue padomul

N3yueHne nuranus NpoCTEHIIEro 0l MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIIpenaparax.

N3yueHnue nutanus OTAEIBHBIX IPEICTABUTENICH PA3IMYHBIX TPYII KUBOTHBIX.

Tpancnopt y KuBOTHBIX. TpaHcmopT y cTpekatommx W ryook. [lomoctn Tema y
XKUBOTHBIX. lIpoucxoxkaeHue u CTpoeHue NEepBUYHOW T1OJIOCTU. Pa3ButHe BTOPUUHOMU
(1eTOMHYECKO) IMOJIOCTH. DBOJIIOLMS HOJOCTEH Tena y XUBOTHBIX. DYHKIUU NEPBUYHON U
BTOPUYHOM MOJIOCTH Tena. [IpuurHBl BOSHUKHOBEHMSI TPAHCIIOPTHOU cHucTeMbl. @OpMHUpOBaHUE
KpPOBEHOCHON cucteMbl. DYHKIMHM KPOBEHOCHOW CHCTEMBL. 3aMKHYThHIE U HE3aMKHYTbHIE
KPOBEHOCHbIE cUCTEMBI. CBs3b THIA KPOBEHOCHOM CHUCTEMBI CO CTPOEHUEM IOJIOCTH Teja.
KpoBoobpamenue. Cepare. IBOmONNS KPOBEHOCHON CUCTEMBI Y TTO3BOHOYHBIX JKUBOTHBIX.

JbIxaHue y KUBOTHBIX. Vcronp3oBanue kucnoponaa xuBoTHeIMU. Juddysus. dpixanue
MOBEPXHOCThIO Tena. JIpIXaHWe y JBYXCIOWHBIX >XMBOTHBIX. DOpMHpOBaHHE JbIXaTEJIbHBIX
opraHoB. Jlpixanue B BojmHOW cpezae. JKaOpbl. Jlpixanue B Ha3eMHOU cpene. [lpixaHue mnpu
nomoIu tpaxeil. JIérkue. DBoOLMS ABIXATEIIBHONW CUCTEMBI Y TIO3BOHOYHBIX )KMBOTHBIX.

Boigenenne y xkuBoTHbIX. OcMoc. Ocmornueckoe aasieHue. CTpoeHue BbIIEIUTEIbHON
CHUCTEMBI Yy >KMBOTHBIX. DBOJIIOLMS BBIICIHMTEIBHOM CHUCTEMBI Yy >KMBOTHBIX. BblnenurtenbHas
cuctemMa HepuamanpHoro Tuma. llpoToHedpuamanpHas — BBIACIWTENbHAS  CHCTEMA.
MertaneppunuanbHas BelaeIUTENbHAs cucTeMa. CBA3b CTPOEHUS BBIICTUTENIBHOM CHCTEMBI C
TUIIOM TIOJIOCTU Tejia. BbIIeNuTeNbHbIE CUCTEMbl AKTUBHOTO THIA. MaJabNUTHUEBBIE COCYIBI.
DBOJIOIUS TIOYEK Y TO3BOHOYHBIX KHBOTHBIX.

Onopa u aBMKeHHE Yy KUBOTHbIX. Oprasbl JBW)XEHUSA Yy KJIETKH. [ mapocTaTudeckuil
ckener. HapykHbiil ckener. BHyTpenHuil ckesneT. DOpMUPOBAHME PBIYAKHBIX KOHEYHOCTEH,
MpaBWJIO pbluara. OBOJIOLHS ONOPHO-ABUIATEIbHOW CHUCTEMBI y TO3BOHOYHBIX HUBOTHBIX.
Crpoenue wmpiun. J[Bmxkenue B Boje. llmaBanme. Bprtankuparomas cuna. IlnaBarenbHble
ny3slpu. /[Br:keHue B HazeMHO-BO3AyIIHOU cpene. [lonér. [loapemuas cunma. PaznuuHbie THIIBI
noJéra.

Peryasinusi ’Ku3HeIesiTeJIbHOCTH Y KMBOTHBIX. HepBHas M rymopanbHass peryisuus.
Ocobennoctu HepBHOU peryisinud. Juddys3Has nvepBHas cuctema. [anrnum. IlenTpansHas u
nepudepuyeckas HepBHas cuctema. lledanuzamms. ODBodoOnMs HEPBHOHW CHCTEMBI Yy
MO3BOHOYHBIX KHUBOTHBIX. ['OopMOHasbpHast perynsanus. OcOOCHHOCTH TOPMOHAIBHON PETyIISAINU.
[IpuMepsl HEpBHOM M TOPMOHAIBHON PETYIIALUN.

Pa3noo0Opa3ue ;KMBOTHBIX

JByxc/iofiHbIe W TPEXCJIOHHBbIe KUBOTHbIE M HX O0CO0eHHOCTH. J[ByXciOliHbIE
xuBoTHble. Tun Crpekatomme, wiu KumeuynononoctHele. OCOOEHHOCTH — KIETOYHOU
opraHu3anuu. OnuaepMuc u ractpoiaepmuc. CTpekaTenbHble KIETKH. JKU3HEHHBIA UK
ctpekarormmx. GopmupoBanre Meay3bl. JKU3HEHHBIN MUK CIUGOUIHBIX U TUAPOUIHBIX MEIY3.
Kopaser.

Jlabopamopuvie u npakmuueckue padomal.

N3yuenue cTpoeHus U )KU3HEAEATEIbHOCTH THIPHI.

N3yueHne XuMHUYECKOro COCTaBa CKeJleTa KOJOHUAIBHBIX KOPAJUIOBBIX MOJIUIIOB.

Tpéxcioiinble xkuBoTHble. PopmupoBanue mnosnoctu Tena. OcoOEHHOCTH U (YHKLIUU
BTOPHYHOW mosiocT Tena. OpraHbl BbIIeNeHUs: NpoTtoHeppuaun u meraneppuann. OOmmit
IUIaH CTPOCHUSA TPEXCIOWHOTO KHUBOTHOrO0. (OCOOEHHOCTH OpraHuM3aluu TPEXCIOWHBIX
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KUBOTHBIX. bunartepanbHas (IBYCTOpOHHSAsSI) cuUMMETpHs. IlepBUYHOPOTHIE IKHUBOTHBIE.
TpoxodopHsbie )xuBoTHBIE. JINHSIONNE )KUBOTHBIE. BTOPUYHOPOTHIC KUBOTHEIE.

Tun Ilmockme yepBu. OCOOCHHOCTH OpraHW3allMy IUIOCKMX YEepBEH Ha MpUMEpe
MOJIOYHOM 11aHapuu. CTpOE€HHE IOKPOBOB M KOXXHO-MYCKYyJbHOro wmemika. Ilapenxuma.
CtpoeHue MUIIEeBapUTETHHOMN, BRIICIUTENFHOM U HepBHOU cucTteM. [Ipucrocobienne miocKux
yepBed K mapazutusMmy. Cocanbiiuky. JKU3HEHHBIH LMK TEYEHOYHOTO COCAIbILIUKA.
Jlentounble yepBu. JKU3HEHHBIN LUKII IIUPOKOTO JIEHTENA U OblYbero (CBMHOIO) LemnHs. [dpyrue
MIPEICTABUTENN MAPAa3UTHUECKUX TIOCKHUX uepBeid. [Ipodunaktuka 3a0oneBaHni, BHI3BIBAEMBIX
TJIOCKAMHU YEPBSIMH.

Jlabopamopuvie u npaxmuueckue padoomul

N3yyeHue >XKHU3HENEATEIbHOCTH, BHEIIHETO M BHYTPEHHErO CTPOEHUS IMPECHOBOAHBIX
IJTIOCKUX YepBEH.

N3yuenue cTpoeHus Napa3uTUYECKUX TUIOCKUX YEPBEH Ha BIaXKHBIX Mperaparax.

Tun Kpyruabie yepBu. Oco0eHHOCTH OpraHu3aluu KpyTiblx yepBeid. CTpoeHHe KpyTIJbIX
yepBeld Ha NpHUMEpe YeOBEeYeCKOW ackapuAbl. [IOKpOBBI M KOKHO-MYCKYJIBHBIA MEIIOK
Hemarton. Jlunpka. CtpoeHrne M (HYHKIMOHHPOBAHHE CUCTEM OpraHOB Hemaroi. JKW3HEHHBIN
LIMKJI YeJIOBEYECKOU aCKapU/IbI.

Jlabopamopusie u npaxmuueckue padoomot

N3yuenue cTpoeHus 4e10BeYECKOM (CBUHOI) acKapuabl.

Tun Koabuatbie yepBu. OCOOCHHOCTH OpraHU3AIMU KOJHYATHIX YEPBEH Ha MpuUMeEpe
NOXKAeBoro uepss. CTpoeHHE NMOKPOBOB U KOKHO-MYCKYJIBHOTO Melka. Opranuzanus MoJIoCTH
tena. CTpoeHHE MNHINEBAPUTEIEHON, KPOBEHOCHOM, BBIICIUTEIRHON ¥ HEPBHOW CHCTEM.
Pa3zMHOkeHHE KoMbUaThIX uepBeid. Pa3HOOOpa3ne KOIb4YaThIX YepPBEH.

Jlabopamopnuvie u npakmuueckue padoomal.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOEHUS 10K/I€BOI0 YEPBS.

N3yueHne BHEIIHETO U BHYTPEHHETO0 CTPOCHUS MEJULMHCKON MUSABKH.

N3y4enne cTpoeHuss MHOTOIETUHKOBBIX YEPBEH.

Tun Mosnrocku. OcoOeHHOCTH OpraHu3auu MOJUTIOCKOB. CTpoeHne Tejla MOJUTIOCKOB.
Penykuus nenoMuyeckod MOJIOCTU: MPUYMHBI M MOCHeACTBUA. POpMHpOBaHHE MAHTHUUHOW
MOJIOCTH U pakoBUHbL. CTpoeHne U (YHKIUOHHPOBAHME CHUCTEM OPraHOB MOJIIIOCKOB.
Pa3nooOpasue momockoB. JIBycTBOpUaThie MOJITIOCKU. bproxoHnorue mosuttocku. ['ooBoHOTHE
MOJLITIOCKH.

Jlabopamopnvie u npakmuueckue padomul.

N3yueHne BHEIIHETO U BHYTPEHHETO CTPOCHUS ABYCTBOPYATOr0 MOJIIIOCKA.

W3ydenue BHEUIHETO U BHYTPEHHETO CTPOCHUSI OPIOXOHOTOI'0 MOJUTIOCKA.

N3yyeHne BHEITHETO U BHYTPEHHETO CTPOEHUS TOJIOBOHOTOIO MOJITIOCKA.

N3yueHue cTpoeHUs: pAKOBUH MOJUTIOCKOB.

Tun Yaenucronorue. OCOOCHHOCTH OpraHu3aluM 4ieHHUCTOHOruX. Ilman cTpoenus
YIEHUCTOHOI'OIO ’KMBOTHOIO. PeyKIMsi BTOPUYHON IOJIOCTH Tela: NPUYMHBI M MOCIEICTBUSA.
Paznenenune tena Ha otnensl. Koneunoctu wieHuctoHorux. CtpoeHue u (yHKIIMOHUPOBAHUE
CUCTEM OpraHOB WIEHUCTOHOIMX. OpraHbl 4YyBCTB UJIEHHCTOHOTUMX. OCHOBHBIE TpYMIIbI
YJIEHUCTOHOTUX.

Kaace PakooOpa3snbie. CtpoeHre U MopdoJorust pakooOpa3HbIX Ha MPHUMEpE PEYHOTo
paxa. PazHooOpasue pakooOpa3HbIX.

Kuaacce ITaykoo0pa3ubie. CtpoeHue u Mopdosiorusi maykooOpa3HbIX Ha MpUMepe Nayka-
KpecTtoBuKa. PazHooOpasue naykooOpas3HbIX.
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Knacc Hacexkomble. CTpoeHue u BHeIHssE Mopdoioruss HaceKoMbix. KoHeuyHOCTH u
pPOTOBBIC ammapaThl HACEKOMbBIX. JKW3HEHHBIM LUK HAceKOMBbIX. HacekoMble ¢ HEMOIHBIM
npeBpameHneM. Hacekomble ¢ monHBIM mpeBpameHueM. Kykonka. OCHOBHBIE OTpPSIBI
HAaCEeKOMBIX C HenojdHbIM mnpeBpamienueM: IIpsmokpeuibie, IlomykecTkokpbiibie, Bom u
ITyxoenpl.  OTpsiAbl  HAaceKOMBIX € TOJHBIM  mpeBpamieHueM:  JKecTKOKpbUIbIE,
[Iepenonuarokpsuisle, JIBykpbLible, Yenryekpbuibie, bioxu.

Jlabopamopnusle u npakmuyeckue padomol

W3ydenue BHEUTHETO CTPOCHUSI U KOHEYHOCTEH paKOOOpa3HBIX.

W3ydenune BHyTPEHHETO CTPOCHHUST PAKOOOPA3HOTO.

N3yyenne cTpoeHus: pOTOBOIO ammnapara i KOHEYHOCTEH HaCEKOMOTO.

W3ydenue BHyTPEHHETO CTPOCHUSI HACEKOMOTO.

N3y4eHne BHEITHETO CTPOSHUS M OMOJIOTUU HACEKOMBIX Pa3HbIX OTPSIAOB.

OnpeneneHue MNpeAcCTaBUTENCH pPAa3IUYHBIX OTPSAOB M CEMEHCTB HACEKOMBIX C
HCII0JIb30BaHUEM OTIpeAETUTENEH.

Tun XopaoBbie. OCOOEHHOCTH OpraHU3alUU XOPIOBBIX KUBOTHBIX. [Ipr3HaKu XOpAOBBIX
KUBOTHBIX: TJIOTKA C KaOEPHBIMU IIEISIMHU, XOpa, HepBHAs TPYyOKa, SHIOCTUIIb, IOCTHATATBHBIN
xBOCT. [Toy10cTh T€Na XOPAOBBIX JKUBOTHBIX.

[Moatun I'onoBoxopaossie. CTpoeHUE U KUZHEAEATENBHOCTD JTAHIICTHHUKA.

Jlabopamopuvie u npakmuueckue padomul

N3yyenne BHEIMIHETO W BHYTPEHHErO0 CTPOCHHS JIAHLUETHUKAa Ha (UKCHPOBAHHBIX
npenaparax.

Pa3zHoo0pa3ue U IBOIIONHS MO3BOHOYHBIX )KHBOTHBIX

OO6muit 0030p CTPOCHHUS U Pa3BUTHSI TO3BOHOYHBIX KHUBOTHBIX.

®opmupoBanue ckenera. Koctu u xpsmm. OTaensl Tena MO3BOHOYHBIX >KHBOTHBIX.
BucnepanbHbIi ¥ TYJIOBHINHBIA OTAENbl. OCHOBHBIC TPYIIBI IMO3BOHOYHBIX IKHUBOTHBIX.
BecuentoctHbie U uentocTHOpOTHIE. XKabepHbie 1yru, GOpMUPOBAHUE YETIOCTEH.

OCOOEHHOCTH CTPOEHHUSI CHCTEM OpraHOB IO3BOHOYHOTO >KMBOTHOTo. [lomocTh Tena.
[MumeBapurenpHas cucrema. KpoBenocHas cucrema. JlpIxatenpHas cucTema.
MertanedppunuanbHas BblienuTeNnbHas cucreMa (mouku). HepBHas TpyOka. Otaensl HEepBHOU
CHCTEMBI.

Haakaace Poi0bl

OcoOeHHOCTH CTPOEHHsI M OpraHM3allMK pbI0 Ha MpuUMepe peyHoro okyHs. Yemrys psiO.
Ckenet ppi0. CTpoeHHE MUILIEBAPUTETHEHON, KPOBEHOCHOM M BBIICTUTEIBHOM cucTeM. Jlpixanue
y pe10. XKabpel peid0 u xabepHblld ammapar. HepBaast cuctema pbi06. OpraHbl 4yBCTB PBbIO.
bokoBast nuuus. XpsieBble pbiObl. OCOOEHHOCTH CTPOEHUS U >KU3HEeAesATeabHOCTH. KocTHble
pBIOBL. JIyuenépsbie u jonactenépolie poiObl.

Jlabopamopusie u npakmuueckue padoomaolt.

W3ydenue BHEIIHETO U BHYTPEHHETO CTPOCHUS PHIOBI.

N3yyenue ckenera KOCTHBIX U XPSIIEBBIX PHIO.

N3yuenue paznoobpasus psio.

Ornpenenenne Bo3pacTa phl0 1Mo Yelrye.

BbIxo1 M03BOHOYHBIX HA cyl1y. AMpuOUU, njan 3eMHOBOIHbIE

[Ipennoceinky BBIXOAA MO3BOHOYHBIX Ha cyiry. DOpMUpPOBaHHE PHIYAKHONW KOHEYHOCTH.
OCOOCHHOCTH CTPOEHHSI M OpraHu3anui ampuOui Ha NpuMepe TpaBsHOH ysArymku. Ckerner
am(pubwmii, otmensl MO3BOHOYHMKA. [lumieBaputenbHas cuctema y ambuouit. CrtpoeHue
KPOBEHOCHOU CHCTEMBI U pa3JieieHne KpoBU y ampubuil (aprepualbHblii KOHyC). [pixaHue y
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am¢ubuii, ponp yemtoctTHoro anmnapata. Koxxnoe asixanue. @opmMupoBaHue TYJIOBHUIIHBIX MOYEK
u ux ocobenHoctu. HepBuas cuctema. Opranbl 4yBCTB. JKH3HEHHBIH LMK aMpuOMii.
l'onoBactuk. Heorenust y ampubwmii u perynsnus meramopgo3a. OCHOBHBIE TPYIITBI aMpHOUiA.

Jlabopamopuwvie u npakmuueckue padoomot

N3yueHue BHEIIHETO U BHYTPEHHETO CTPOCHUS JISITYLIKA U TPUTOHA.

N3yueHne ckenera JAryIKH.

N3yueHne MHIMBUYaTIbHOTO PA3BUTHUS 36MHOBOIHOIO.

AMHHOTBI. Pentiiiun, niu [pecMbikaronuecst

[IpucniocoOneHusi MO3BOHOYHBIX JKUBOTHBIX K Ppa3BUTHIO HA CyIle. 3apoJbllIeBbIe
o0onouku ¥ ux ¢GyHKIUU. OCOOEHHOCTH CTPOSHHUS M OpraHHU3alui PEeNTWIMKA Ha MpUMepe
npeITKON  siiepuiibl. OCOOGHHOCTH CKelleTa W KOHEUHOCTeH penTwiuid. ['pyaHas kieTka.
Hemwxkenune y pentwinid. IlumeBaputensHas cucrema. KpoBeHocHas cuctema. Kpyru
KpoBOOOpalleHuss M pas3felieHue KpOBH B IKeIyJouke cepaua. JIpixaHue penTuiIvii.
®opMHUpOBaHUE Ta30BbIX MOYEK M MX ocoOeHHocTu. HepBHas cucrema. OpraHbl 4yBCTB.
PazmHoxeHue u pazButue pentwiivii. OCHOBHbBIE TPYMIbI PENTHIIHIA.

Jlabopamopuvie u npakmuueckue padomul

N3yyeHne BHEITHETO M BHYTPEHHETO CTPOEHUS SIIEPHULIBL.

N3yueHue ckenera smepuusl.

N3zydenue paznooOpa3usi MPeCMbIKAIOIIUXCS.

JUEVIINS

OCOOeHHOCTH CTPOEHUS M OpraHM3allMi MTHIl Ha TPUMEpPEe CHU30T0 Troiyos.
[Ipucnocobnenus nrur k non€ry. [lepes. PazButue mepa, cTpykTypa mepbeB. TuIbl mepheB.
OcoOennoctu B crtpoeHuu ckenera. lleBka, mpsbkka. @opmupoBanue kuis. OcobeHHOCTH
CTpOEHMS NMHULIEBApPUTEIbHON cucTeMbl. CTpOoeHHE KPOBEHOCHOM cUCTEMBI. PazneneHue kpoBu B
cepane. Kpyru kpoBooOpamienus y nruil. OcOOEHHOCTH JbIXaTeIbHOW cUCTeMBbl. Bo3myniHbie
MEIIKH U TapabpoHxu. MexaHu3M ABOHHOTrO nbixanus. CTpoeHue HEPBHOM cucTeMbl. Pa3BuTne
Mo3xkeuka. Opuentanuss nrtul. Opranbl 4yBCTB. BwimenutenbHas cucrema. Pa3BuTve NTHULIL
Crpoenue siina. ®PopmupoBaHue sAMIEBbIX o0omouek. I[loBegenme mnTui. ToxoBanue.
dopMUpOBaHUE THE3.

Jlabopamopuvie u npaxmuueckue padoomul

N3yueHne BHENIHETO U BHYTPEHHETO CTPOCHUS NTHLL.

N3yuenue ckenera NTULBI.

W3yyeHne BHELIHETO CTPOEHUSI U NIEPHEBOIO ITOKPOBA MTHLI.

N3ydenue ctpoeHus sia nruil.

Onpenenenye NTUL C UCIIOJIb30BAHUEM OINPEACIIUTENEH.

Muiekonurauue

Oco0eHHOCTH CTPOCHHUS U OpraHU3aliy MJIEKOMHUTAIONIUX Ha MPUMEPE JTOMOBOW MBIIIIH.
®opmuposanue mepctd. Ctpoenue Bosoca. Tunsl Bosnoc. CanbHble U IOTOBBIE Xkee3bl. Ckener
miekonuTarmmx. OcoOCEHHOCTH CTPOEHUsl CKeinera KoHewyHocTed. 3yOHas cucrtema. CBs3b
3yOHOI cucTeMbl ¢ TUIIOM NuTaHus. PaznooOpasue 3yOHbIX cucteM. [IumieBapurenbHas cuctemMa
MitekonuTamux. OcoOEHHOCTH CTPOSHHS MUIIEBAPUTEIBHON CHUCTEMBI Yy PAaCTUTEIBHOSTHBIX
miekonuTammx. CTpoeHHe KpOBEHOCHOH cucTteMbl. Kpyru kpoBooOpamienus. [[pixarenpHas
cuctema. CTpoeHue JIETKHX, albBeossipHoe nbixaHue. [uadparma. TynoBUIIHBIE TOYKH U
HeppoHBl MieKonuTamux. OCOOSHHOCTH HEpPBHOH CHCTEMbl MileKonmuTaroumx. OpraHsl
yyBcTB. PazButne muekonutaromux. @opmupoBanue mianeHTsl. OCOOEHHOCTH IUIAllEHTaPHOTO
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nutanud.  Cucrema  muekonurarommx.  I[lepBozBepu.  Cymuarble  MIJIEKOIHUTAOIIHE.
[Tnanentapubie miekonuraronire. CoBpeMeHHasi CUCTEMA MIIEKOIMUTAIOIINX.

Jlabopamopnvie u npakmuueckue padomaul

N3yuenue ctpoeHus yepena v 3yOHOM CUCTEMBI Pa3IMYHBIX MICKOMUTAIOIINX.

Nzydenne pazHooOpa3us MICKOMUTAIOIINX.

N3yueHue cTpoeHus CKeIeTa MICKOMUTAIOITUX.

JBOJIIOLHUS M IKOJOTUS }KUBOTHBIX

DBOIOIHUS 0€CIIO3BOHOYHBIX JKUBOTHBIX. DBOIIOIHS XOPAOBBIX KUBOTHBIX.

Cpena oOuTaHUS U DKOJOTMYECKas HUIIA. DKOJOrHueckue (akTtopbl. AOHOTHYECKHE,
OuoTuveckue U aHTponoreHHble ¢GakTopbl. OCHOBHBIE SKOJOTHYECKHE 3aKOHBL. 3aKOH
onTUMyMa. 3aKOH JIAIMHTUPYIOMIETO (hakTopa. 3aKOH IKOJOTUICCKONW WHINBUIYATBHOCTH BHJIOB.
[TpucnocobneHus opraHu3MoB.

Bonnas cpena oOurtanusi. XapakTepuCTHKa BOAHOW cpeabl. [LMoTHOCTH W TeMmmeparypa
BoJbl. Con€HOCTh BOJOEMOB. PacCTBOPUMOCTE KHCTOpOAA U YIIAEKHUCIOro ra3a B Boje. Mopckue
opranu3msbl. [TmaHkToH, HEKTOH, 6eHTOCc. OCOOEHHOCTH CTPOECHHS IIAHKTOHHBIX OPraHHU3MOB.
[Ipucnocobnenuss kK *Xu3HU B Toimle BoAbl. OCOOEHHOCTH CTPOCHHUS M OMONOrHU OSHTOCHBIX
opranu3moB. [IpecHoBoanbie opranusmbl. [IpoGnemsr ocmoperynsamuu. [IpucnocoOnenus
OpraHM3MOB K JKM3HM B MOPCKOM M TMpPEeCcHONM BoJe. BTOpUYHOBOAHBIE OpPraHU3MBI.
®opMUpOBaHUE MIJIABHUKOB U IJIABATEIbHBIX MTEPEIIOHOK.

HazemHo-Bo3nymHas cpega oOutaHus. XapaKTEPUCTHKAa HA3eMHO-BO3IAYLIHOW CpEbI
obutanus. [IIOTHOCTE U BIAXKHOCTH cpelbl. BrIX0o/ KUBOTHBIX Ha cymry. [Ipumeps! ananTtamuii
Ha3eMHBIM YCIIOBUSM 00uTaHusl. DopMUpOBaAHUE JIETKUX, MATTBIIUTUEBBIX COCYAOB U KYTUKYJIBI Y
yieHucToHorux. @opMupoBanue KoHeUHOCTeH. OCOOEHHOCTH ABIXaHHUS W BOJHOTO OaylaHca y
Ha3eMHBIX OPraHu3MOB. AJanTalu K MOJETY y NTHI], HACEKOMBIX U PYKOKpPbUIbIX. [IpaBuio
Annena. IlpaBuno beprmana.

[louBenHas cpena oOuTaHus. XapaKTepUCTHKAa MOYBEHHOM cpeapl  OOUTaHMS.
Oco0eHHOCTH CTPOCHHUS M a/IallTAlliU MMOYBEHHBIX OPraHU3MOB. AJJaNTaIllMM KOJBYATHIX YepPBEH,
HAaCEKOMBIX M TIO3BOHOYHBIX )KUBOTHBIX K TIOYBEHHOM Cpe/ie OOMTaHUSI.

OpranusmeHnHas cpena oburtanus. XapakTepUCTHKa OPraHU3MEHHOW cpenbl OOWTaHMS.
[IpucnocoOnenus opraHU3MOB K apa3uTu3My. B3aumMooTHOIIEHUS apa3uT—xo3suH. [lapazutel
W TapasuTOWIbl. OKTONMAapa3uThl W SHAomapa3uTel. [lapasuTuueckue IIIOCKUE, KpYTJbIe,
KoJpyaThle yepBu. llapazutnueckue uneHuctoHorue. MOpMUpPOBaAaHUE NPHUCOCOK U KPHOYBEB.
dopMuUpOBaHUE TJIIOTHBIX MMOKPOBOB. PeyKIKs CEHCOPHBIX OPTraHOB U APYTHX CUCTEM OPTaHOB.

Jlemoncmpayuu XVBBIX JKUBOTHBIX, 4YydYel, KOJUIEKIMH, pa3laTOYHOro Marepuana,
MYJISDKEH ¥ MOJened, Tablull, claiiioB, BUACOPUIEMOB U caiiToB HTepHETa, TOKA3bIBAIOIINX
MIPUCTIOCOOJIEHHOCTh JKUBOTHBIX K YCIIOBUSM CpeAbl OOWTaHUs, IIEMU U CETH IHUTAHUS B
9KOCUCTEMaX, PaCIpOCTPAHEHUE KUBOTHBIX B MPUPOAHBIX 30HAX 3eMIIH, Teorpaduyeckux KapT
(>KMBOTHBIN MUpP 3eMIJIN).

Jlabopamopuvie u npaxmuueckue padoomot

N3yyenne npupoaHOro cooOIIeCTBa: COCTaBa U CTPYKTYPBHI.

DKCKYpCHS WU BUICOIKCKYPCHS.

Ce30HHBIE ABJICHUS B )KU3HU KUBOTHBIX.

7KuBoTHBIE M YeJI0BEK

BospaeicTBue yenoBeka Ha KUBOTHBIX B NPUPOJE: NPSIMOE UM KOCBeHHOE. 1IpoMbICioBEIE
KUBOTHBIE (pBIOOJIOBCTBO, 0XOTa). BemeHue mnpombicia >KUBOTHBIX HAa OCHOBE HAYYHOIO
noaxona. OgoMallHMBaHUE JKUBOTHBIX. JlMKME NpeNKH IJOMAIIHUX >KUBOTHBIX. Cenexius.
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[Topoasl. UckycctBennblit 0t00p. KoHTpacTHbie (OpMBI KUBOTHBIX IO OAHOMY U TOMY K€
MPU3HAKY B Mpejnenax oaHoro Buaa. KioHupoBanue XKUBOTHBIX. KileTouHble, XpOMOCOMHBIE U
T€HETUYECKUE TEXHOJIOTUH B CO3/IaHUH HOBBIX IMOPOJT CETbCKOXO3IMCTBEHHBIX KUBOTHBIX.

3HauYeHHE IOMALIHUX KMBOTHBIX B JKW3HU 4YesloBeKa. JKMBOTHBIE CEIbCKOXO35MCTBEHHBIX
yroauii. IITuneBoacTBo. JKuBoTHOBOCTBO. PacmpocTpanéHHble HH(EKIIMOHHBIC 3a00JIEBaHUS Y
JOMAITHUX JKUBOTHBIX. DNMU300THH. [[pHHIMITEI TPOPUITAKTHKY U JICICHHUS PACTIPOCTPAHEHHBIX
MH(DEKIMOHHBIX 3a00JIeBaHUN JOMAIITHUX KUBOTHBIX. JKUBOTHBIC-BPEAUTEIHN, METOBI OOPHOBI C
KUBOTHBIMU-BPEIUTEIISIMH.

l'opox kak cpema obutaHus, co3maHHas 4denoBeKOM. CHHAHTPOMHBIC BUILI KHUBOTHBIX.
Ajnanrtanys JKMBOTHBIX B YCJIOBHSIX ropojaa. BoccTaHOBIEHHE YUCIEHHOCTH PEAKUX BHUIOB
KUBOTHBIX: 0c000 oxpansembie npupogabie Tepputopuu (OOIIT). buocdepHbie pesepBaThl.
Kpacnas kaura ;xuBoTHbIX Poccun. Mepbl cOXpaHEeHUsI 1 BOCCTAHOBJICHHS )KMBOTHOI'O MHpA.

Jlemoncmpayuuayden, KOJUIGKIMA, TaOmuI, crlaigoB, BUACOPUILMOB H CaWTOB
NHuTtepHeTa, MOKa3bIBAIOIINX OXPAHSIEMbIX U MPOMBICIOBBIX KHUBOTHBIX, CIIOCOOBI PHIOOJIOBCTBA,
OXOTBHI, aKKIMMaTU3allMM U pa3BeleHuss  JOMAIIHUX  KUBOTHBIX, KUBOTHBIX
CEJIbCKOXO3SUCTBEHHBIX YTOAMMA, CIOCOOBI OXPaHbl PEIKUX KUBOTHBIX, IPUBICYCHUS U OXPAHbI
YKUBOTHBIX TOPOJIA.

Jlabopamopusie u npaxmuueckue padoomot

N3ydyeHue HaCEKOMBIX-BPEIUTEIIEN CEIbCKOXO03MCTBEHHBIX KYJIBTYD.

HaGmonenus 3a nTumiaMu B TOPOJICKOM cpejie.

9 KVIACC

Beenenue

Cuctema OUONOTMYECKMX HAyK, H3y4yalOlIMX YeJOBEKa: ILUTOJOTHs, THUCTOJIOTHS,
AMOPHUOIIOTHSI, TEHETUKA, aHTPOIIOJIOTHsI, AaHATOMHUS YeJIOBEKa, (PU3MOJIOTHS YEJIOBEKa U ApPYyTue
MEJIULIMHCKUE HAYKU.

[Ipodeccun, cBsi3aHHBIE ¢ HAyKaMH O ueloBeke. llepcnekTwBBI pa3BUTHS 3HAHUH 00
OpPraHu3Me YEJIOBEKE U €r0 CBA3AX C OKPYXKAIOIIEeH Cpeaoil.

JlemoHcTpanust TabauI, claiaoB, BUICOPHIEMOB U caiiToB MHTepHEeTa, MOKa3bIBAIOIINX
pasHble OHMOJOTMYECKHe ITUCHMIUIMHBL, CBS3aHHBIE C W3YYEHHEM 4YeloBeKa, mnpodeccui,
CBS3aHHBIX C U3yYEHHEM OPraHu3Ma 4eJIOBEKa U MEIUIIMHOMN.

OO0mmii 0030p KJIETOK U TKAHeH OPraHnu3Ma 4e10BeKa

OOMeH BelecTB Kak OCHOBA KU3HU 4YeioBeKa. benku, Munuasl, yrieBoabl, HyKJI€MHOBbBIE
KHCJIOTbI, HU3KOMOJIEKYJISIPHbIE COEIMHEHHUs, BKJIOYas BUTAMHHBL. XHMHUYECKOE CTPOCHHE,
ocobeHHOCTH H  (QYHKIMH OENKOB, JIMIIKAOB, YIJIEBOJOB, HYKJIEMHOBBIX KHCIOT U
HU3KOMOJIEKYJISIpHBIX coennHeHud. AT® — yHuBepcaipHas dHEpreTudeckasl BajloTa KIIETKH.
OOmee mnousATHE O KaTabonmu3Mme (Ha TpUMeEpe KIETOYHOTO [bIXaHWs, HAuMHasg C
MOATOTOBUTENBHOTO JTama) © aHabonmu3Me (Ha TMpUMepe pa3IUYHbIX OHMOCHHTE30B,
npoucxosaumx B KieTke). CpaBHEHHME KIETOYHOTO JbIXaHus U OpokeHusa. Perymsanus
0EJIKOBOr0, YIJIEBOJHOTO, JIUMUAHOTO oOMeHa. [Ipsimble 1 oOpaTHbIe CBA3M B peryisuuu. Poib
(epMEeHTOB W TOPMOHOB B IIpoleccax oOOMeHa BemiecTB. Hapymenus OHOXHMMHUYECKHX
MIPOLIECCOB B KJIETKE: aBUTAMHHO3BI, Ie()eKThI B paboTe onpenenéHHbIX PepMEeHTOB U Jpyroe.
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Huronorus. MuorooOpa3sue kietok u ux nuddepennuaiys. SMOpHOHAIbHBIE CTBOJIOBBIE
KJIETKH, NUHIYLIUPOBAHHBIE IIIOPUIIOTEHTHBIE CTBOJIOBBIE KJIETKH, CTBOJIOBBIE KJIETKU B3POCIIOTrO
YEJI0BEeKa.

Kinerounble KOHTakTbl. MOJEKyIsIpHBIE OCHOBBI OTBETa KJIETOK Ha curHaibl. lloHsThe
KJIETOYHOM rubenu. JIMMUT KIETOUHBIX JeJIeHUH, oOfIlee MpeACTaBICHHE O CTapeHUM Ha
KJIETOYHOM H  MOJEKYJISIpHO-OUOJOrn4eckoM ypoBHe. OOmiee TMOHSATHE O  PaKOBOU
TpaHcopMaIu KIETOK.

Jlabopamopuvie u npakmuueckue padomul

[IpocMOTp 37€KTPOHHO-MUKPOCKOMYECKUX (oTorpaduii mpenapaTtoB CTPOEHUS KIETKU U
MEKKJIETOYHBIX KOHTaKTOB.

Tunsl  TkaHell  opraHu3Ma  4YelOBEKa: OSNMUTEIHAlIbHAs, HEpPBHAas,  MbIIICUHAas,
COCIMHUTENIbHAs TKaHU. XapakTepucThka M kiaccupukauuu snurenueB. HepBHas TkaHb:
Heliponbl u Helporaus. Ctpoenue u ¢usnonorus Heiipona. [ToTeHIMan MOKOS M MOTEHIUAT
neuictBus. [IpoBenenue HepBHOro ummyibea. Kimaccuduxarus u MexaHu3Mbl pabOThl CUHATICOB.
HeilipomequaTopel 1 uX peuentopsl. MpllleyHass TKaHb: CKEJIETHas, CEepAcYHas W TiaaKas.
CrpoeHne COKpaTUTENBbHOIO ammapara IONEpPEeYHO-IOJO0CAThIX MBI,  MOoeKyJsspHble
MEXaHU3Mbl COKpalleHusi U pacciabienus. OTauuus IJaJKOH MYCKyJIaTypbl OT MONEPEYHO-
noniocatoi. Dusnonoruss BO3OYAUMOCTH U COKPATUMOCTH TJIAJKON MBIIIEYHOM TKaHU.
CoenuHuTenbHAs TKaHb: CBOWCTBA, PA3JIMYHbIE TUIIBI KJIETOK, XapaKTEPUCTHKA MEKKIETOUHOTO
BemecTBa. Knaccudukanus COeAMHUTENbHBIX TKaHEH: COOCTBEHHO COEAMHMUTEIbHBIE TKAHU,
TKaHU BHYTPEHHEN cpefibl, XpsllieBas TKaHb, KOCTHas U IpyTHeE.

Jlabopamopnuvie u npakmuueckue padomul

MukpockonupoBaHUE IPENapaToB OCHOBHBIX TUIIOB TKAHEH.

HepsHas cucrema

Knaccudukanus mepBHOU cuctemsbl. LlenTpansHas u nmepudeprveckas HEpBHAs CHCTEMA.
Ctpoenue HepBa, 000104KH, Kiaccupukanus HepBoB. CTpoeHHE CIMHHOTO M TOJIOBHOI'O MO3Ta.
@DyHKIMH OTAEIO0B CIIMHHOTO Mo3ra. [IpoBoasiiie myTd COMHHOIO Mo3ra. AHaTOMUS TOJIOBHOTO
MO3ra: IpOJOJTOBaThIi MO3I, CTBOJI MO3ra, CpPEIHUM, MNPOMEXYTOUYHBIA, IMEPEIHUN MO3T.
CtpoeHune Mo3:Keuka U KOpbI OOJIBIINX MOTyIIApHii.

@yYHKIMU OT/AEJIOB TOJIOBHOIO MO3ra M UX 4acTeid. YepenmHOMO3roBbl€ U CIMHHOMO3TOBBIE
HepBbl. ComaTuyeckass W BEreTaTMBHash HepBHas cuctema. LleHTpel coMaruueckod |
BEreTaTUBHON CHUCTEM B LIEHTPaJbHON HepBHOU cucteme. Pednextopnas nyra. Pedraextopnoe
kombo. Heliponnast cerb. Knaccudukanmm pedrexcoB: MOHO- M MOJHMCHUHANTHYECKHE,
Oe3yciioBHBIC M yclIOBHbIE U apyrue. Ponws uccnegoBanumii M.II1. [TaBnoBa. dyHKIMOHAIBHBIE
cucremMbl ILK. Amnoxuna. MHcmonp3oBaHue mpUHLUIA pabdOThl HEHWPOHHBIX CeTed B
HCKYCCTBEHHOM HHTEJJIEKTE.

Hapymenust paboTel HepBHOI cuctembl. Heliponerenepannuu 1 COBpeMEHHbIE METOABI MX
neuenust. Mucynpt. JlekapcTBa, MpOXOAIINe U HE MPOXOIAIINE Yepe3 reMaTo3HIePanndecKuii
Oappep. MeTonbl HCCIIEIOBAaHUS MO3TOBOM AKTHBHOCTH W CTPOCHHUS CTPYKTYp HEpPBHOU
CHUCTEMBI: 3JeKTpodHIedanorpadusi, perucTpauuss akTUBHOCTH Ppa3IMYHBIX OTAEJIOB MO3ra,
MarHUTHO-pE30HaHCHas ToMmorpadus, KOMIbIOTEpHas Tomorpadgus. WHTepdeiic Mo3r—
KOMIIBIOTED.

Jlabopamopuvie u npakmuueckue padomul

N3y4eHne rucToaorn4eckux npernapaToB OpraHoB HEPBHOU CUCTEMBI.

N3yueHue cTpoeHHs TOJIOBHOIO MO3ra Ha MaKeTax.

CeHcoOpHBIE CHCTEMBI
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CtpoeHre CEHCOpPHBIX CHUCTEM: pEeLEenTOpbl, MPOBOJAIIAS YacTh, OTAET KOPBI,
OCYILECTBIISIONMI 00paboTKy nHpopmanuu. Kinaccupukanus penenTopoB: 3KCTEPOPEIETOPHI,
MHTEPOPELETITOPbI, MPOINPUOPELENTOPbl, MEXaHUYECKHE, TeMIlepaTypHble, XUMHUYECKHE,
OoneBbie U Apyrue peuentopbl. CoMaTOCEHCOpHAs CUCTEMA.

Crpoenue rnaza. 3puTelbHbIE pELENTOpbl (MajJoYKM M Koubouku). Puszuueckue u
XHUMHAYECKHE OCHOBBI BOCIIPUATHS cBeTa. YEpHO-0emoe u 1iBeToBoe 3peHue. CTpoeHUe CeTYaTKH.
[IpoBenenne u oO0pabOTKa 3PUTENBHOTO CHrHala. AKKOMOJalus. BHHOKyJIspHOE 3peHHe.
Hapymenust 3peHuss u uxX NOpUYUHBL. 3a0ojeBaHus Iyaza (KOHBIOHKTHUBUT M Jpyrue) M HX
npodunaktuka. CoBpeMEHHbIE METOJbI JICUEHUS HapyUIEHUH 3peHMs: JiazepHas KOppEeKLus,
3aMeHa XpycTalliKa, KIIETOYHAas Tepamnus, IpoTe3upoBaHUE ria3a 1 JIpyrue.

CrpoeHue Hapy>KHOTO, CpeJHEro W BHyTpeHHero yxa. KoprtueB opran. Mexanuszm
BOCHPUATHSA U 00paOOTKU 3BYKOBBIX BOJH. CBsI3b IIEHTpa cliyXa U LIeHTpa peud. HapymieHnus
cilyXa M MX NpUYUHBL. 3a0ojeBaHMsS OPraHoB ciiyxa (OTUT W Jpyrue 3a0oieBaHHs) M HX
npoduinaktuka. COBpEMEHHBIE METOJbI JICUCHHUS HapYyIICHW Ciyxa: CIyXOBOW ammapar,
MPOTE3UPOBAHKE U Apyrue. AHaToMHs U GU3HONOTHS BecTUOysipHOro anmaparta. OTOIUTOBBIN
annapar.

Opransl BKyca, OOOHSHHSI, MBIIIEYHOT'O M KO’KHOTO YyBCTBA: AaHATOMUS U (PU3UOJIOTHUS, UX
HapyUICHUS.

Hemoncmpayuapa3OopHbIX MOJIENEH T1a3a U yxa.

Jlabopamopuvie u npaxmuueckue padoomot

N3ydenue cTpoeHus opraHa 3peHus (Ha MyJsbKe M BIaXKHOM Iperapare).

Nzyuenue ctpoeHus opraHa ciryxa (Ha MyJsbKe).

N3yyeHne rucToa0oru4eckux npernapaToB OpraHoB YyBCTB.

JH/IOKPHUHHAs CUCTeMA

OnpeneneHrie ¥ OCHOBHBIE XapaKTEpUCTHKU ropMoHOB. Kiaccudukamuss ropMOHOB 1O
XUMHUecKoMy cTpoeHuto. Knaccudukanus penentopoB ropMoHOB. MoJEeKyIsIpHbIE MEXaHU3MbI
JENCTBUS TOPMOHOB Ha KJIETKU-MUIICHH.

OHpokpuHHasg (QyHKUus Tunotamamyca. JKenespl BHYTpeHHEW cekpenuu (runodus,
snudu3, MUTOBUAHAS XKelle3a, MapalldiTOBUIHbIE KeJle3bl, HAIITOUYEYHUKH), BbIIENseMble UMU
TOPMOHBI M UX (QyHKIUHU. JKene3pl cMemranHOW cekpenuy (TOpKeTyA0vYHas jKenes3a, MOJIOBbIe
JKeJe3bl), BIAEIsIeMble UMU TOPMOHBI U UX (yHKUuU. ['unoramamo-runodusapHbie KOHTYPbI
peryssum JesSTENbHOCTH HEKOTOPBIX JKENIE3 BHYTpEeHHEN cekpeunu. HapyiieHus, cBsi3zaHHbIE ©
THIIO- ¥ THIEPPYHKIUSIMU TOPMOHOB. Bupl caxapHoro nuadera u ux ocinoxkHenus. Kietounas
Tepanus B JICUSHUU YHIOKPUHHBIX 3aboneBanuii. Mukcenema.

[Ipoune opranbl M TKaHW, BBIACIAIONIME TOPMOHBI: IOYKH, CEPALE, IKEIYJOUYHO-
KMILEYHBIN TPaKT, )KUPOBasi TKaHb U JPyTHeE.

Jlabopamopusie u npaxmuueckue padoomot

N3y4enue rucToaorn4eckux npenapaToB SHAOKPUHHBIX OPTaHOB.

IloBenenue

PednexropHas Tteopust moBeneHus. HacnencTBeHHble W HEHAcHeICTBEHHbIE (HOPMBI
noBeneHus. llpocreiimme ycrmoBHble pediuekcel. MHCTpyMeHTanbHOE U Apyrue  (HopMel
o0yuenus. Ileas. Motus. Peduekc. [lorpedHOCTh. Pedexce nenu no IlaBnoBy. [nnamudeckuit
crepeotun. VIMnpuHTUHT. (PUKCHPOBAHHBIE KOMIUIEKCH! JBMKEHUN. CHUTHAJIBHBIE CUCTEMBI.
Peus. Mpmnenne. [Tamsate u e€ Bunbl. KorantiBHable QyHKIMH HEPBHOU cucTeMbl. Poib pa3HbIX
OTJIEJIOB TOJIOBHOTO MO3ra B PETYJSLUU IBHKEHHUM, CHA U OOJPCTBOBAHUSA, U JIPYTUX CIOKHBIX
npoueccoB. MexaHu3Mbl BO3HMKHOBEHHUs sMmouuid. HeilporymopanbHasl peryssius MoJ0BOIO
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noBeaeHus. HapyuieHusi moBefeHHs, UX CBA3b ¢ pabOTOM HEPBHON M IHIAOKPUHHON CHCTEM,
COBPEMEHHBIE METO/IbI JICUEHUSI.
OnopHo-ABUTaTeIbHBIN annmapaT

Koctu. AHatoMus KOCTH: HAJAKOCTHULA, BHYTPEHHEE BEIIECTBO KOCTU. OCTEOH.
Knaccudukamus kocteit. Poct kocreit. CoequHeHUs KOCTEH: MOJIBHYKHBIC, TMOTYIOABHKHEIE,
HenoiBMKHbIe. CTpOeHHE CycTaBa U CyCTaBHOM CYMKH.

OceBoil ckener: yepen, MO3BOHOYHUK, p&Opa, rpyauHa. Koctu nuiieBoro m MO3roBOro
otaenos yepena. OTesnsl I03BOHOYHHUKA, OCOOEHHOCTH CTPOEHUS TIO3BOHKOB B Pa3HbIX OTIENAX,
MEKITO3BOHOYHBIC coeuHeHns. CTpoeHUE TPYAHOU KIIETKH.

CkeneTsl MOSICOB KOHEYHOCTEH M CBOOOIHBIX KOHEYHOCTEH: aHATOMUYECKHE OCOOEHHOCTH
BXOJSIIUX B UX COCTAaB KOCTEH.

Hapymienust cTpoeHuss CKeJeTHOW CHCTEMBbl. Bo3pacTHble HW3MEHEHHS, OCTEONOpO3.
TpaBmbl. 3aboneBaHus OMOPHO-IABUTATENILHOTO Aalapara, CBS3aHHBIE C MPSIMOXOXKICHUEM.
CoBpeMeHHbIC WHBA3WBHBIC U HEHMHBA3MBHBIE METOJIBI JICUCHMS: TMPOTE3UPOBAHUE CYCTABOB U
MEKII03BOHOYHBIX JUCKOB, UCIIPABICHUE KPUBU3HBI I03BOHOYHUKA U IPYTHUE.

Jlemoncmpayuackenera yejaoBeKa, yeperna, KOHeYHOCTEH, II03BOHKOB, PaCIIMIOB KOCTEH.

Jlabopamopnuvie u npakmuueckue padomul

N3yueHune cTpoeHMs CKeJeTa YeJIOBEKAa Ha MaKeTax.

Mpmel.  PaGota MBI 1m0 NEPEeMENMIEHUIO  KOCTHBIX — pPhIYaroB.  MBIIIIIBL,
MPUKPEIUIAIOMHNECS IBYMsI KOHIAMU WM OJHHUM KOHIIOM K KOCTSM. MHUMHMYECKHE MBIIIIBI KAK
MIPUMEP MBI, HE TPUKPETUISIIOUIUXCS K KOCTSM.

Mpmmma kak opraH jokoMorwu. O00mo4yku  MbIIibel. CyXOXKHIUS W CBSI3KH.
JIBurarenbHble €AMHULIBI. MBIIIIIBI-CHHEPTUCTHL M aHTAaroHUCThL. HepBHas perynsauus paOoTs
MBIIII. POk CIHHHOTO MO3Ta, MO3KeUKa U KOPbI OOIBIINX MONTYIIapUii.

OcHoBHBIC MBIIIIBI TeNa 4yeroBeka. Hambonee pacmpocTpaHEHHBIE TPaBMbI MBIIICYHOMN
CUCTEMBI U METOABI UX MPODUIAKTUKUA. ATPOUS MBILIL, IPUYMUHBI U JICUCHUE.

Jlabopamopuvie u npakmuueckue padomul

Oxka3zaHue 1epBOi TOMOIIU TIPH MMOBPEXKACHUHU CKEJIeTa U MBIIIILI.

KpoBenocHasi u tumdpaTnyeckas CHCTEMbI

OcobeHHOCTH CTpOeHHsI U (PYHKIIMOHUPOBAHMS CEPACYHON MBIIIIBL. AHATOMUS Cepia:
SHIOKapJA, MHUOKapH, OJIHKapl, IEepUuKapi, KEIyJOuKH, NpeacepAusi, KIalmaHbl CepAala.
Mexannueckas pabota ceparna kak Hacoca. CepIeuHblil UK. ApTepralbHOe JaBJICHUE, MTYJIbC.
Aptomarus.  [lpoBomsimiass  cuctema — cepaua.  OJeKkTpuyeckas — pabora  cepala.
DnekTpokapauorpamMMa. HepBHas u rymopanbHas perymanus paboTsl cepana. Hapymenws
pabotel cepaua. [umeproHudeckass OoNie3Hb, CepedHas HEIOCTATOYHOCTh, ATEPOCKIIEPO3
KOpPOHApHBIX COCYIOB, MH(pApKT MUOKapAa W Tak pganee. lllyHTpoBaHue, aHrmoracTuka,
KJIETOYHAsl Tepamusi M Jpyrue COBPEMEHHbIE METONbl JICUCHUS CEepACYHBIX OOJe3HEH.
Tpancrutanranus cepaua.

Jlabopamopuvie u npaxmuueckue padoomot

[IpocMOTp TUCTONOTMUECKUX MPENAPATOB CEPACYHON MBIIIIII.

Dnexrpokapauorpadus.

N3mepenue aprepraibHOro AaBICHUS U IMyJIbCa.

KpoBeHocHas cuctema u numdaTiieckas CucTema.

Kpyru kpoBooOpamieHus: OONBIION W Malblid, OCHOBHBIE cocyabl. Kiaccudukarms
COCYJIOB: apTepuu, apTEepHUOJIbl, BEHbI, BEHYJbI, KaNWUISPbl. Pe3ncTuBHbIE, OOMEHHBIE U
éMKkocTHBIe cocynbl. CTpoeHHe CTeHOK cocynoB. HepBHas u rymopanbHasi peryismaus padboTsl

20



cocynoB. CucremHass perymsauMs apTepUalbHOTO [ABICHUS M JAPYTMX IapaMeTpoB KPOBU
(6apopedruexc, xemopeduiekc u Tak ganee). Hapymenuss paboTel cOCyloB. ApTepHajbHbIE U
BEHO3HbIE KPOBOTEUEHUS U NE€pBasi OMOIIIb [IPH HUX.

Anatomust TuMGaTUYECKOW CUCTEMBI: JIUM(paTUYECKHE COCYAbl U JTUMGpATUUECKUE Y3JIbl.
[TpuunHbI IBUKEHUS KPOBU U JTUM(BI 110 COCYIaM.

Jlabopamopusie u npakmuueckue padomaoi.

N3y4eHne rucToaorn4eckux npenapaToB CTEHOK COCYI0B.

[lepBas moMoIIb IPU KPOBOTEUEHUSX.

BHyTpeHHsis cpeaa opranusMa

KpoBb, TKkaHeBas >XUAKOCTb, JuUM(a. MexaHu3Mbl NOAJEPKaHUS BHYTPEHHEH Cpeabl
opranuzMa (romeocrtas). CBsI3pb BOJHO-COJIEBOTO OOMEHa opraHusmMa ¢ (opMupoBaHHEM U
OTTOKOM TKaHEBOW KHUJIKOCTH.

XUMHYECKUI cOCTaB I1a3Mbl KpoBH. DOPMEHHBIE 3JIEMEHTHI: 3PUTPOLMTHI, JEUKOLUTHI,
TpoMOouuThl. JlelikonurapHas ¢opmyna. DYHKIMM pa3IUYHBIX (OPMEHHBIX 3JIEMEHTOB.
KpoBeTBopeHHe 1 opranbl KpoBeTBOpeHUs. MecTa rudenu pa3inuyHbIX (POPMEHHBIX HJIEMEHTOB
kpoBu. ['pymnmiel kpoBu 1o cucreme ABO, pesyc-(pakTop u Ipyrue cUCTEMBbI ONPEAEICHUS TPy
kpoBHu. llepenuBaHue mIa3Mbl, SPUTPOLUTAPHON U TpomOomuTapHOoi Maccel. bydephnas
¢GyHKUMsA 1U1a3Mbl KpoBU. TpaHcmopT ra3oB mo KpoBu. Pasnnusblie (opMbl remorioOuHa.
Perymnsiuus cpoxactBa remoryiobuHa k kuciaopony. CBEpThIBaHME KPOBU, PHUOPHHOIUTHYECKAS U
IIPOTUBOCBEPTHIBAONIAs  CHUCTeMBbl. HapymieHus, CBA3aHHbBIE C  KPOBETBOPEHHMEM U
(GyHKIMOHUPOBaHUEM (DOPMEHHBIX HIIEMEHTOB.

Jlabopamopusie u npakmuueckue padomoi

N3y4eHne rucToa0orn4eckux npernapaToB KPOBU U OPraHOB KPOBETBOPEHHUS.

HNmmyHHas cucreMa

Uctopus pasButusi 3HaHuii 00 mMMmyHuTere. 3HaueHwe pabor WM. M. Meunukona, II.
Opinuxa W JIpyrux Y4€HbIX IO M3y4eHMI0O HMMMyHuTera. Kiaccupukanuym HMMYHUTETA.
MexaHu3Mbl BpPOXAEHHOTO HMMYHUTEeTa. [IpHOOpPETEHHBIE HMMYHHUTET: KJIACCU(pHUKAIH
AUMQOLUTOB U yYacCTHE Pa3HbIX TPYMI JIUMQPOLUTOB B MPHUOOPETEHHOM UMMYyHHTETE. [loHATHS
aHTUTENa W aHTUreHa. IIpeseHranus anTureHa. BakuuHbel U CBIBOPOTKHA. OpraHbl HEHTPAIBHOU
UMMYHHOU CHCTEMBI: KPacHBIM KOCTHBIH MO3T U TuMyc. Opransl nepupepudeckoil UMMYyHHOR
CHCTEMBI: cele3€HKa, TMM(OY3IIbl, MUHJAINHBIL, anneHaukc, [lefieposs! 6ssmiku. Pons Tumyca B
co3peBannn T-mumdorutoB. Ponp opraHoB mnepudeprudeckoi HMMMYHHOM CHCTEMBI B
co3peBannu B-mumdonuros. OtpuniatenbHast 1 OJOKHUTENbHAS CeJIeKIUs B co3peBanuu T- u B-
auMpornuroB. Poias Mukpodiopsl yenoBeka B (HOPMUPOBAHMM HOPMAJIbHOIO HMMMYHHTETA
yenoBeka. [1aToIorum UMMYHHOM CUCTEMBI: UMMYHOIE(UIUTHI, ayTOUMMYHHbIE 3a00JI€BaHUs U
np. Peaknuu runepyyBCTBUTEIBHOCTH, B TOM uucie amieprud. OCHOBBI TPaHCIUIAHTOJIOTHU.
JleMoHCTpanus MOpTPETOB YyUEHBIX, TAOIMIl U CIai10B, BUJCOPOIMKOB U KUHO(DPArMeHTOB, 00
MMMYHHOH CUCTEME.

JlpIxaTeabHasi cucTemMa

AHaTOMMS BIXaTEIbHON CHUCTEMBL: BEPXHHUE JbIXATEIbHBIE ITyTH, HUKHUE JbIXATEIBHBIC
myth, né€rkue. HocoBeie momoctu. Hocornotka. Porornorka. ['oprans. Knaccudukarus xpsimeit
ropranu. HanroptanHuk u royiocoBbie cBs3kH. Tpaxes. bponxu. JI€rkue. JIErounbie my3bIpbKu
(ampBeonbl). PuU3MONOrHA Mpolecca AbIXaHUS, POJb IUIEBPAIbHOM KHUJIKOCTH, Auadparmsl,
MexpEOepHbIX U npyrux Meimi. CypdakTant. Dnacthueckas Tara JETKux. JlpIxatenbHbIe
nBwkeHus. JKuzHeHHass EMKocTh JErkux. JI€rounele o0BEMBI. HepBHas u rymopaibHas
peryssus IbIXaHus.
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l'uruena npixanus. TpeHUpoOBKa JbIXaTeNbHBIX MbIII. [IpenynpexieHue MOBpeXIECHUS
roJocoBoro ammapata. MHQeKkinonHble 00Ne3HH, MepefarolIuecs 4Yepe3 BO3AYyX, M IpodHe
3a00JI€BaHUs OPraHOB JIbIXaHMs. BiusHue TabakOKypeHHUs! Ha OpraHbl JBIXaTEIHbHOU CHCTEMBI.
AcTMma, 0OCTpYyKTUBHBIE 3a00JI€BaHUS JBIXATEIbHON CUCTEMBI.
Jlemoncmpayuamoieny TOpTaHu, MOJIEIH, IPOSICHAIONIEH MEXaHU3M BJI0XA U BBIJOXA.
Jlabopamopnvie u npakmuueckue padomul
N3mepenue o0xBaTa rpyAHON KJIETKU B COCTOSIHUU BJI0XA U BBIIOXA.
OrnpezenieHre 4acTOThI AbIXaHHUS.
Brnustaue pa3nuanbix pakToOpoB HA YACTOTY JABIXAHUSA.
Cnuporpadus.
N3yueHne rucToIornueckux rnpenapaToB OPraHoB JbIXaHMUS.
IInmeBapuTeabHas cUCTEeMa
AHaToMUs NMILEBAPUTEIIBHOM CHUCTEMBI: POTOBasl TMOJIOCTh, NHUIIEBOMA, KEIYIOK,
MOJIKETYJOUHAs XKele3a, MeYeHb, OTAENbl TOHKOM KHUIIKH, OTJeNbl TOJCTOW Kulku. CTpoeHue
3yba, 3yOHas cuctema uyenoBeka. DPU3MOIOTHSA MUIIEBAPUTEIHHOW CHUCTEMBI: pacllerIeHHne
OCNKOB, JIMMUIOB, YIJIEBOJOB, HYKJIEHMHOBBIX KHUCIOT TOJ JeicTBUeM (EPMEHTOB,
CEKPETUPYEMBIX Pa3HBIMHU OT/ACIAMH MUIICBAPUTEIILHON CUCTEMbl. XUMHUECKUN COCTaB CIIOHBI,
KEIyJAOYHOTO COKa, MOJKEIyJA0YHOrO COKa, JKeI4d, COKa TOHKOM kumku. [lomoctHoe u
MPUCTEHOYHOE MHILEBAPEHHE B TOHKOM KHIIEYHUKE. (DYHKIMU MOJKEITYJOUHOM >KEIe3bl U
nieyeHr. OYHKIUU TOJCTON KUIITKHA. POk KuiedHoit MUKPO(IIOPHI TSI YeToBeKa.
HepBHast u rymopanbpHasi peryJsiius IpoleccoB MUILEBAPEHUs], YTIAEBOAHOTO, JIMITUIHOTO,
0esIKoBOro oOMeHa.
l'uruena nutanus. HeundekuoHHBIE U ayTOMMMYyHHbIE 3a00JIEBaHUS CHCTEMBbI
nunieBapenus. llpenynpexnenne MHPEKIUH U MPOYNX KEITyJAOYHO-KHUIIECYHBIX 3a00JIeBaHU
(ractput, s3BeHHas OOJIe3Hb, AaIMEHIUIUT, UUPPO3, NAHKPEATUT U JAPYTHU€), MHIIECBBIX
oTpaBieHMd. XeaukoOakTep Kak (haKTop pa3BUTHUSA racTpura U s3Bbl. BiusHue KypeHHs U
aJIKOTOJIsl Ha MUIIeBapeHue. PaccTpoiicTBa NMUILEBOTO MOBEICHMUS.
Jlemoncmpayuaropca 4enoBeKa, TAOIHII.
Jlabopamopusie u npaxmuueckue padoomot
HccnenoBanue nelictBust PEpMEHTOB CITFOHBI Ha KpaxMall.
N3yyeHne rucToaoru4eckux npernapaToB OpraHoB MUIIEBAPUTEIHHON CUCTEMBI.
BroiaeaurtesnbHasi cucrema
CtpoeHue BBIACIUTEIBHON CHUCTEMBI: IOYKH, MOYETOYHUKH, MOYEBOM ITy3BIPb,
MOYEHCITyCKaTeNbHbIN KaHal. @OyHKUMOHUpOBaHWE TMOYkH. HedpoH Kak CTPYKTypHO-
(dyHKIIMOHATBHAS eIMHUNA Toukd. DU3MOIOrHYecKue mporuecchl (GOpMUPOBAHUS BTOPUUHOM
Mouu: QuibTpanus, peadbcopOuus, cekperus. Poib MOYKM B pEryisiiMd apTepUaIbHOro
nasieHus. HepBHas M rymopalibHasi peryisiius paOOThl OPraHOB BBIACIUTEIBLHOW CHUCTEMBI.
3a0o0sieBaHHsS OpPraHOB MOYEBBIJACIUTEIBHON CHCTEMBI (LIUCTUT, MUEIOHEHPUT, MOUCKAMEHHAsS
0osne3Hp U Jpyrue), ux npeaymnpexiaeHue. MckyccrBennas mnouka. Juanus. TpaHcrutantanus
TIOYKHU.
Hemoncmpayua tabnuu, moaenu «CTpoeHHE MOYKH MIICKOTIMTAIOIIETO», MYJISDKa TTOYeK
YyeJIoBeKa, BJIaXKHOTO Mpernapara.
Jlabopamopnuvie u npakmuueckue padomul.
N3yueHne THCTONOTUYECKMX TMPENapaToB pPa3HBIX YYACTKOB TIMOYKH, MOYETOUHHKA,
MOYEBOT'0 My3bIpPSl.
IMosoBasi cucrema
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Cragun ramerorenesa. OmiMuus OOreHe3a U CIepMaTOreHesa Jpyr OT JApyra.
Orm10/10TBOpEHHE.

XeHckast mosnoBas cucreMa: SIMYHUKU, MaTOYHbIE TPyObl, MaTKa, BJArajuile, BHEIIHHUE
II0JIOBBIE OpraHbl. MEHCTpyalbHBINA HUKIL.

Mykckasi 1oJioBas CHCTEMAa: CEMEHHMKM W IPOYME€ BHYTPEHHHUE IIOJIOBBIE OpPraHbI,
BHEIIHUE MO0JIOBbIE OPTraHbI.

HepsHas u rymopaibHas peryssiuus padoThl OPraHoB MOJIOBOM CUCTEMBI.

[InanupoBanne OEpEeMEHHOCTH, METOJAbl KOHTpALENIMM, NPEAUMILIAHTAI[MOHHBINA
CKPUHHHI, 3KCTPaKOpHOpalbHOE OIJIOJOTBOpeHUE. bepemeHHOCTh, JakTauus. 3aboneBaHus,
MIEPENAIOIIUECS TIOJOBBIM ITyTEM.

Jlabopamopnvie u npakmuueckue padomul

W3y4yeHne rucToI0rn4ecKux IpernapaToB OpraHoB MOJIOBOW CUCTEMBI.

Koxa u e npousBogHbIe

OnuaepMuc — MHOTOCJIONHBIA oporoBeBatouuii snutenuid. Crnou snuaepmuca. Ciou
nepmbl. IlonkoxkHas »xupoBas kierdaTka. [Ipons3BoaHbBIE KOXKH: HOITH, BOJIOCHL. KokHbIE
JKEJIEe3bl: IIOTOBbIE, CallbHbIE U MOJIOYHblE. DyHKIMHU KOXU. POib HEPBHOM M T'yMOpPaJIbHOU
PEryJsiuM B OCYIIECTBICHUH TEPMOPETYIATOPHON U APYTUX QYHKIUI KOXKH.

3aboneBaHMs KOXKM W HX HOpenymnpexzaeHue. lleperpeBaHue: CONHEYHBIM M TEMJIOBOM
ynapsl. Oxxoru. O6moposkenus. IIpodunakTuka 1 nepBasi IOMOIIb PH TEIJIOBOM U COTHEUHOM
yZlapax, 0)Korax 1 0OMOpOXKEHHUSX.

Jemoncmpayuamonenu CTpoeHust KOXH, TaOIuIL, claiiioB.

Jlabopamopusie u npakmuueckue padpomol

Hccnenosanue ¢ MOMOIIBIO JIyIbI TBUIBHOM U J1aJIOHHOW CTOPOHBI KUCTH.

N3y4eHne rucToaorn4eckix npenapaToB AMUAEPMUCA U JEPMBI.

AnanTanmuv OpraHu3Ma 4yejioBeKa

Tepmoperysanus: poiab KOKM M cocylnoB. ['Mmoranamyc Kak LEHTp HEHPOryMOpPaabHOU
perynsnuu Terooomena. IloBeeHueckue aganTaiym.

AjnanTanuu 4enoBeKa, €ro OpraHoB M TKaHEW K HU3KUM KOHLIEHTPALUAM KHUCJIOpOAa U
runokcuu. Perynsauus mnoTpeOiaeHHs KHCIOpoJa TKaHAMH, 3puTporno’3. llepectpoiika
MeTaboaM3Ma KJIETOK B YCIIOBUU TUIIOKCHUU.

Apjanranyuy K HeOCTaTKy Pa3IMYHbIX MUTATENIbHBIX BELIECTB. DHEpreTudeckas (pyHKIUSL
[JIMKOT€Ha B ME€YEHUM M JIMIHMIOB B JKUPOBOM TKaHW. [lopsimok HCIONB30BaHUs 3aracoB
MUTATENBHBIX BEHIECTB B opranm3me. llepectpoiika meTabonu3Ma KIETOK B yCIOBHAX
TOJIOJaHUS.

Hupkagnsle  puTMbl.  BiMsHMEe — NpPOJOJDKUTENBHOCTM ~ CBETOBOTO  JHS  Ha
HEHPOryMOPAJIbHYIO PErYJISIHIO POLECCOB )KU3HEAESTEIbHOCTH YEIOBEKA.

TpenupoBku. Poib ¢u3mueckoil akTUBHOCTH B COXPAHEHUHM 370POBbs YEJIOBEKA.
[Ipodpumnaktuka 3ab0neBaHUIl CEPAEUHO-COCYAUCTOW M JABIXaTENbHOW CHCTEM U OIOPHO-
JIBUTATEJILHOTO alIapara.

Ananranuu kK HeBecoMocTH. IlepecTpoiiku MeTabonM3Ma B yCIOBUSIX HU3KOM rpaBUTAINH,
npoMIaKTHKa HETATHBHBIX TIOCIIEICTBHIA.

Jlemoncmpayus nocodbuit 1 00yJaroNIMX BUICOPOTUKOB.

I'eneTnka yenoBeka

Onpenenenue reHa u aiiens, reHoTuna u geHoruna. [loHATHE rOMO- M reTEPO3UTOTHI.
3akonbl Mennena. B3aumopeiictBue ameneil. MOHOTEHHbIE W TOJUIEHHbIC MPU3HAKH.
XpoMOCOMHass TeOpHsl HacleACTBeHHOocTH Moprana. KpoccuHrosep M CLEIIEHHOE
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HacnegoBaHue. Mexanu3Mel onpeneneHus nosa. [loaoBsie XxpOMOCOMBI U AyTOCOMBI YEIOBEKA.
HacnenoBanue, cuienieHHOE ¢ MOJIOM.

N3mMeHunBOCTh: HAclEACTBEHHAas M HeHaciencTBeHHas. [IpuMepsl HeHaClIeCTBEHHBIX
m3mMeHenud  (Momgudukanuii).  Knaccudukamuss — HACIEICTBEHHOW  M3MEHYMBOCTH  Ha
MYTallMOHHYI0 M PEKOMOMHAIMOHHYI. ['€HHBIE, XPOMOCOMHBIE U TEHOMHBIC 3a00JIEBaHHUS.
[Ipumepbl reHHBIX, XPOMOCOMHBIX U T€HOMHBIX 3a00JI€BaHUI Y€IOBEKa.

[Momynsuumonnas renetuka. [lonsitue renodonga. PacmpeneneHue dwactoT amieneit B
nonynanuu. 3akoH Xapau-BaiinOepra.

Pemrenne reneTnueckux 3amad.

MenuuuHckass reHetruka. IlocTpoeHHe pOAOCIOBHBIX TIPU aHAIM3€ ONPEHCIEHHBIX
MPU3HAKOB. POJIb TeHETHYECKUX aHAJM30B MPH MIIAHUPOBAHUU U KOHTPOJIE OEPEMEHHOCTH.

CexkBeHHUpOBAaHUE TE€HOMA KaK WHCTPYMEHT, MO3BOJIAIOIIMNA MPOTHO3UPOBATH (PEHOTHUII
YyeloBeKa U JAPYTHX JKUBBIX OpPraHU3MOB, a Takke BHUPYCOB. buonHdopmaTHueckue
WHCTPYMEHTHI aHaJIM3a T€HOMOB. MeETO/bl HaNpaBI€HHOTO M3MEHEHHS T€HOMOB OpPTaHHU3MOB.
I'enernueckas wuHxeHepus. ['€HOMHOe peaakTUpOBaHUE. OIDTUYECKHE AaCIEKThl BHECEHUS
W3MEHEHUN B T€HOMBI Pa3JIMYHbIX OPraHU3MOB, B TOM YHCJIE€ YEJIOBEKA.

Jlemoncmpayun Tabnul, TUIAKaTOB, KKHO(GPArMeHTOB, poJIMKoB 3 HTepHeTa.

AHTpOMNoOreHes

[IpuMaThl: OTIUYUTENBHBIEC YEPThI, COCTAB U 3BOJIOLUS OTpsia.

YHuKanbHble NMpU3HAKK TOMUHHA. [IpsAMOXoaeHue: Teopur BO3HUKHOBEHMS, aHATOMO-
Mopdororudeckuii KoMIieke mpu3HakoB. [IpsiMoxoskaeHne B Apyrux rpynmnax npuMaroB. Pyka,
MPUCTIOCOOJIEHHAsT K M3TOTOBJICHUIO U TPUMEHEHUIO OpyAHil Tpyna. BBICOKOpPa3BUTHIN MO3T:
TEHJCHIIMU B SBOJIIOLMH, YHUKaJbHBIE 4epThbl, Mopdosoruyeckue ocodeHHocTu. CXOJICTBO U
paznuuMs YeloBeKa W YeJIOBEKOOOpAasHbIX O00€3bsiH: aHATOMHS, IMOPHONIOTHS, OUOXUMUS,
noBenenue. lllummansze kak OmKaWIIuid KUBOM POJCTBEHHUK YEJIOBEKAa. BOIOLHUA
YeJI0BEKOOOPa3HBIX 00E3bsH.

Jlemoncmpayusa wmymspkel, Tabnuil, criaiioB, BuiaeopuabMoB U caiiToB HMHTepHera,
MOKA3bIBAIONIMX CTPOCHHE TIPEAKOB COBPEMEHHOTO 4YeJOBEKa, O00E3bSH-aHTPOIMOHIOB,
MpEeACTaBUTEIIEH YETOBEYECKHX Pac.

Jlabopamopuvie u npaxmuueckue padoomul

N3ydenue npeBHEHIIEH HCTOPUM M HBOJIOIMH YEJIOBEKa Ha MPUMEpPE KOJUJICKIUH U
PEKOHCTPYKIUH (SKCKYpPCHS B TAJIEOHTOJIOTHUECKH My3ei).

Yes10BeK U OKpYKAOLIAsA cpefa

Dxonorudeckue HakTopbl U UX JACHCTBHE HA OPraHU3M YelOBeKa. 3aBUCUMOCTH 3JI0POBBS
YEJI0BEKa OT COCTOSHMS OKpyXKaroumed cpenapl. MHUKpOKIMMAT JKUIBIX IOMEIIeHU. Tpyn
yenoBeka. @uznonorus Tpyaa. PaboTocrnocoOHOCTs M YTOMIICHHE.

310pOBbE 4YENOBEKAa KaK ColMalbHas LEHHOCTb. (DakTopbl, HapyllawIHe 310pPOBbE:
TUTNOUHAMUS, KypeHHE, YIIOTPEOICHUE aTKOT0JIs, HAPKOTUKOB, HeCOAlaHCHPOBAHHOE MTUTAHHUE,
cTpecc. YKperieHue 310poBbs. KynbTypa oTHOIIEHHS K COOCTBEHHOMY 3JI0POBBIO U 3710POBbIO
OKPY’KaIOIIIHX.

AHTpOTIOTeHHBIC BO3ACHCTBYS Ha cpeay. HapymieHne kpyroBopoTa BemiecTB B omocdepe.
AHTPOTOTEHHBIN KPYTOBOPOT. DKOJOTHUECKUE KPUZHUCHI U UX MpUUYUHBI. Ko3Bomous odmecTa
U npupoibl. PaninoHanbHOE IPUPOAOINONIB30BaHNUE. 3JHAUYEHUE OXPAaHbl OKPYIKAIOIIEeH MPUPOTHON
CpEbl I COXPAaHEHHS YEJIOBEYECTBA.

Jlemoncmpayua tabnul, IUIaKaTOB, KUHOPPArMEHTOB, BUACOPOJIMKOB W3 HHTepHera.
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSI IIPOTPAMMBI IO BUOJIOT UM
HA YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUS (YIJIYBJIEHHBIN
YPOBEHD)

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHMSI NPOTrpaMMbl IO OHOJOTMM OCHOBHOTO OOIIETO
o0pa3oBaHUsl JOJKHBI OTpa)kaTh TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPUEHTAIM M pacIIMpEHUE ONbITa AEATEIbHOCTH HA €€ OCHOBE U B
MpoLecce peaian3alii OCHOBHBIX HAIPaBJIECHUI BOCIUTATENbHOMN J1€ATEIbHOCTH, B TOM YHCIIE B
YaCTH:

1) rpaIaHCKOT0 BOCIIUTAHMS:

FOTOBHOCTh K KOHCTPYKTHBHON COBMECTHOH JI€ATEIbHOCTH TMpPU  BBINOJIHEHUU

HCCJIEI0BAaHUI U ITPOEKTOB, CTPEMJIEHHE K B3aUMOIIOHUMAaHUIO ¥ B3aUMOIIOMOILN;
2) naTpMOTHYECKOIr0 BOCIIUTAHUS:

OTHOIIIEHHE K OHMOJOTMM KaK K Ba)KHOM COCTaBISIONIEH KyJIbTYpbl, TOPAOCTh 32 BKIJAJ

POCCUICKUX M COBETCKHX YUEHBIX B pa3BUTHE MUPOBOM OMOJIOTUYECKON HAYKH;
3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

TOTOBHOCTH OIICHHBATh MOBEJCHUE U MOCTYNKH C TMO3UIMH HPABCTBEHHBIX HOPM U HOPM
3KOJIOTUYECKOU KYJIBTYPBI;

MMOHMMAaHHE 3HAYUMOCTH HPABCTBEHHOI'O acleKTa JIeATeIbHOCTH YelIOBEeKa B MEIUIIMHE U
OHOJIOTHH,

4) 3cTeTHYEeCKOr0 BOCIIUTAHUS

MMOHUMAaHHE POJIU OUOJIOrHH B (POPMUPOBAHUU ICTETUUECKOMN KYJIBTYphl JTUYHOCTH;

5) ¢pu3znyeckoro BocmuTaHus, POPMHUPOBAHNS KYJIbTYPbl 310POBbSI M IMOLMOHAJIBHOIO
0J1aronoJy4us:

OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO M YCTAaHOBKA Ha 3/I0POBBIM 00pa3 KU3HU
(3m0poBO€ MUTaHUE, COOMIOACHNE TUTMEHUYECKUX MPABHI M HOPM, cOATaHCUPOBAHHBIM PEKUM
3aHITUH U OTJBIXA, peryisipHas (pu3nueckas akTUBHOCTB);

OCO3HAHHE TOCIEACTBUM M HENPHUATHE BpPEIHBIX MPUBBIYEK (YMOTpeOJIEHHE alIKOTOJIA,
HapKOTHKOB, KypeHHe) U UHBIX (popM Bpeaa A GU3NIECKOro U IICUXHUUECKOTO 3/I0POBbS;

coOtofieHre MpaBuJl OE30MacCHOCTH, B TOM 4YHCIIE€ HaBBIKM 0€30MacHOro IMOBEIEHUs B
IIPUPOJIHOM Cpenie;

c(OpMHUPOBAHHOCTh HaBbIKA peQIIEKCUU, YIpaBJIeHHE COOCTBEHHBIM SMOIIMOHATIbHBIM
COCTOSTHUEM;

6) TPy10BOT0 BOCIIMTAHUSA:

aKTUBHOE Y4YacTHE B PEIICHWU MPAKTHUYECKUX 3a/ay (B paMKax CEMbH, 00pa30BaTeIbHON
OpraHH3aIiH, HACEJICHHOTO MYHKTa, Kpasi) OMOJOTrH4YeCKON U SKOJOTHYECKONH HAIMPaBIEHHOCTH,
MHTEpEC K MPaKTHYECKOMY M3YUYEHHUIO Ipodeccuii, CBA3aHHBIX ¢ OMOIOTHEH;

7) IKOJIOTHYECKOT0 BOCIIMTAHMSI:

OpHEHTAllMsl Ha IMPUMEHEHHE OMOJIOrMYeCKUX 3HAHHWM IMpH pelleHUuH 3a7ady B o0iactu
OKpYKarollei Cpeasl;

OCO3HaHHE HKOJIOTUYECKUX MPOOJIEM U ITyTel UX pelIeHus;
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TOTOBHOCTB K yYaCTHIO B IIPAKTUYECKOMN AESITEIBHOCTH YKOJIOITMYECKON HANIPaBICHHOCTH;
8) HeHHOCTH HAYYHOI0 NO3HAHHUS:

OpUEHTallsl HAa COBPEMEHHYIO CHUCTEMY HAay4yHBIX MpEICTaBICHUH 00 OCHOBHBIX
OMOJIOTHYECKUX 3aKOHOMEPHOCTSX, B3aMMOCBS3AX 4YEJIOBEKa C MPUPOAHON U COLMAIBHON
cpenou;

MMOHWMaHKE PO OMOIOTHYECKON HAYKU B (POPMHUPOBAHUH HAYYHOT'O MHUPOBO33PEHUS;

pa3BUTHE HAy4HOH J0003HATEIBHOCTH, MHTEpeca K OUOJOrMYECKOW HayKe, HaBBIKOB
HCCIIEI0BATENIbCKON AESTEIBHOCTH;

9) axanTanuu 00y4arouIerocss K U3MEHSIIOIMMCH YCJIOBHAM COLUAJBHON U NPHPOJAHOM
cpeabl:

OLICHKA N3MEHSIOIIMXCS YCIOBU;

NPUHATHE pelleHus (MHAMBUAYaJbHOE, B TPYIIE) B HU3MEHAIOIMUXCA YCIOBUSAX Ha
OCHOBAHMU aHaJM3a OMOJIOTrMYECKOM HHpOpMaLINY;

IUTAaHUPOBAaHWE JEHCTBUII B HOBOW CHUTyalldd HAa OCHOBAaHHWU 3HAHUN OMOJIOrMYECKHX
3aKOHOMEPHOCTEM.

METAIIPEJMETHBIE PE3YJIbTATHI

MeTtanpeamMeTHble pe3yJabTaThl OCBOSHUS MPOTrpamMMbl MO OHMOJIOTUH OCHOBHOTO OOILIEro
00pa3oBaHusl, JOIDKHBI OTPAXKATh:

IMo3naBaTebHbIE YHHBEPCAJbHbIE yUeOHbIE eiicCTBUS

ba3oBble Jornyeckue 1ecTBHSA:

BBISBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPH3HAKA OHMOJIOTHYECKHX OOBEKTOB
(sBNIEHU);

YCTaHABIMBATh CYIICCTBEHHBIH MPU3HAK KIacCU(PUKANUU OHONOTHUECKUX OOBEKTOB
(sBIEHUHN, MPOIECCOB), OCHOBAHUS MJIsi OOOOIICHHMS W CpPaBHEHUS, KPUTEPUHU IPOBOIUMOTO
aHaIu3a;

C Y4€TOM TPENNOKEHHOW OUONOTUYECKOW 3a/ladydl BBIABISATH 3aKOHOMEPHOCTH U
MPOTHBOPEYHUSI B pacCMaTpPUBaeMbIX (PakTax M HAOIIOJACHUSAX, Mpejiaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEW U MTPOTUBOPEUUIA;

BBISBJIATH JeUIUTH HHPOPMAIUH, JaHHBIX, HEOOXOUMBIX ISl PEIICHUs TTOCTABICHHON
3a/1a4i;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIC CBSI3U IMPH HM3yYEHUU OMOJOTHYECKUX SIBICHUN W
MIPOIIECCOB, JIeJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JIETYKTUBHBIX U UHIYKTUBHBIX YMO3AKIIIOUCHHH,
YMO3aKIIOYeHHI 10 aHaJIoTUH, (POPMYIHUPOBATH TUTIOTE3BI O B3aUMOCBSI3SIX;

CaMOCTOSITENIFHO ~ BBIOMpaTh cHoco® pemieHus y4deOHOW OMOIOrMYEcKOll  3amauu
(cpaBHHMBaTh HECKOJBKO BapUaHTOB pEIICHMs, BbIOMpaTh HauOosiee MOAXOAALIMN C Y4ETOM
CaMOCTOSITENIHO BBIZICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciieqoBare/IbCKue AeHCTBUA:

WCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HAHUS,

(dbopMynupoBaTh BONPOCHL, (UKCUPYIOIIHE PAa3pbIB MEXKIY PEaTbHBIM M IKEJIATEIbHBIM
COCTOSIHUEM CHUTYyallH, 00bEKTa, U CAMOCTOATEIBHO YCTAHABIMBATh HICKOMOE U JIaHHOE;

(hopMUpOBaTh TUMOTE3Y 00 UICTUHHOCTH COOCTBEHHBIX CYK/IEHUH, apIYMEHTHPOBATH CBOIO
MO3ULINI0, MHEHUE;
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MPOBOJIUTH TI0 CAMOCTOSITEIBHO COCTABJICHHOMY IUTaHY HaAOJIOACHUE, HECIOKHBIN
OMOJIOTUYECKUI IKCIEPUMEHT, HEOOJBIIOE HCCICNOBAHUE IO YCTAHOBICHHIO OCOOCHHOCTEH
Ouosjoruuyeckoro o0ObekTa (mpouecca) HW3Y4YEHMs, TNPUYMHHO-CIEJCTBEHHBIX CBSI3eH U
3aBUCUMOCTEN OMOJIOTMUECKHX 0OBEKTOB MEXTy COOOI;

OIICHMBAaTh HAa MPHUMEHHMOCTh U JOCTOBEPHOCTh HH(POPMAIUIO, MOTYYCHHYIO B XOJE
HAOJTFO/ICHUS U SKCTICPUMEHTA;

CaMOCTOSITENILHO (pOPMYITUPOBATH 000OIIEHUS M BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIO/ICHUs, SKCIIEPUMEHTA, BIaJeTh MHCTPYMEHTAMU OILIEHKH JOCTOBEPHOCTH TOTYYEHHBIX
BBIBOJIOB M 000OIIICHMIA;

MMPOTHO3MPOBATh BO3MOXKHOE JalibHEWINIee pa3BUTHE OWOJOTHYECKHUX IPOIIECCOB M HUX
MTOCJIC/ICTBHS B AHAJIOTMYHBIX WJIH CXOJHBIX CUTYAIIHSAX, & TAKKE BBIJBUTATH MPEATIOIOKCHHS 00
WX Pa3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Paborta ¢ naopmanmeii:

MPUMEHSITh Pa3IUYHbIC METOJbI, HMHCTPYMEHThI W 3allpoChl TMPHU TOWUCKE W OTOOpe
OuoJIOrHYecKOor MHGOPMAITUU WM JaHHBIX W3 MCTOYHHUKOB C YYETOM MPEIOKEHHON y4eOHOH
OMOJIOTMYECKO 3a/1auu;

BBIOMpaTh, aHAIM3WPOBATh, CHUCTEMATH3HPOBATH M WHTEPIPETHPOBATH OHOJIOTHYECKYIO
MH(pOPMAIIHIO pa3IMYHBIX BUIOB U (DOPM IIPEICTABICHMS;

HaXOJUTh CXOAHBIC apTyMEHTHI (ITOATBEP)KIAIONINE WIIH OIPOBEPraroIife OJHY U TY Ke
WJICI0, BEPCHIO) B PA3JIMYHBIX HH(POPMAIIMOHHBIX HCTOYHHUKAX;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAIBHYIO (opMy mpeacTaBieHuss WHGOpPMALUU U
WUTIOCTPUPOBATH pellacMble 3a/1a4 HECIIOKHBIMU CXEMaMH, JHarpaMMaMH, WHOW rpadukoi u
HUX KOMOMHALIUSIMU,

OIICHMBATh HAAEKHOCTH OHMOJOTHYEeCKOW HMH(OpMAIMKM MO KPUTEPHUSM, MPEIOKECHHBIM
YYUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

3alIOMHHATh ¥ CHCTEMAaTU3UPOBATh OMOJIOTUUYECKYI0 HH(POPMAIIHIO.

KomMMyHuKkaTHBHBIE YHHUBeEpPCAJIbHbIE Y4eOHbIe el CTBUSA

OO0menue:

BOCTIPUHMMATH ¥ (DOPMYIIMPOBATH CY>KICHHS, BEIPAXKaTh SMOIIMH B MIPOIIECCE BHITIOJTHEHUS
MIPAKTUYECKUX U Ja00paTOPHBIX padoT;

BbIpaXkaTh ce0s (CBOIO TOUKY 3pEHHUs) B YCTHBIX U MMCbMEHHBIX TEKCTAX;

pacno3HaBaTh HeBepOaJbHbIE CpeAcTBa OOIIEHHUS, MMOHUMAaTh 3HAYEHHE COLMAIbHBIX
3HAKOB, 3HaTh U PACIIO3HABATH MPEANOCHUIKA KOHGIUKTHBIX CUTYallMid U CMAT4aTh KOH(QJIUKTHI,
BECTH I1EPErOBOPHI;

MIOHUMAaTbh HAaMEPEHUsI APYTUX, MPOSBIATh YBaXUTEIbHOE OTHOLICHHE K COOECETHUKY U B
KOPpEeKTHOH (popme (HopMyITHUpPOBATH CBOU BO3PAKECHUS;

B XOJl¢ Jauaiora M (Miad) AHUCKYCCHUHU 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMoi
OMOJIOrNYEeCcKON TEMbI U BBICKa3bIBAaTh MJIEH, HALIEIIEHHbIE Ha pelleHne OMOJIOrMYecKor 3ajaun U
MoJi/IepkaHre OJ1aroKenaTeTbHOCTH OOIICHUS;

COMOCTABJISITh CBOM CYXJAEHHUS C CYXKIEGHUSMU JIPYIMX YYacCTHUKOB JUajora,
OoOHapy’KUBaTh Pa3InYMsl U CXOJCTBO MO3ULIUH;

nyOMMYHO  TPEACTABIATH  PE3YJbTaThl  BBIIOJIHEHHOTO  OMOJOTHMYECKOTO  ONbITa
(3KCIIepUMeHTa, UCCIIeI0BaHus, IPOEKTA);
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CaMOCTOSITENIbHO BbIOMpaTh (OpMAaT BBHICTYIUIGHHS C Y4ETOM 3ajad Mpe3eHTAlluu U
0COOCHHOCTEH ayJUTOPHUH U B COOTBETCTBUU C HAM COCTABJISTh YCTHBIC M MUCHbMEHHBIE TEKCTHI C
HCMOJIb30BAHUEM MJUTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas1 1eSITEJIbHOCTD:

MOHUMATh M MCTOJIh30BaTh MPEUMYIIECTBA KOMaHJAHON W MHIUBUAYaIbHOW pabOTHI MpU
pEIICHHH KOHKPETHOW OMOJIOTHYECKON TPOOJIeMbI, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHCHUS
rpynnoBbIX (hOopM B3aUMOIEHCTBUS IPU PELLICHUU MOCTaBICHHON Y4eOHOM 3a1a4u;

MPUHUMATh LEJIb COBMECTHOM IEITEIBbHOCTH, KOJUIEKTUBHO CTPOUTH IEHUCTBUSA MO €€
JOCTHKEHHUIO: paCHpelessTh pOJIM, JOrOBApUBATHCS, OOCYX JaTh MPOIECC U Pe3ysbTaT
COBMECTHOM paboThI;

yMeTh 0000IIaTh MHEHHSI HECKOJIbKUX YEJIOBEK, MPOSBISATH TOTOBHOCTH PYKOBOJIHUTH,
BBIIIOJIHATH MIOPYYEHHUS, TOAYUHSITHCS;

TUTAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW paboOThI, OMpEAeNsiTh CBOIO polib (C Y4ETOM
MPEANOYTEHU U BO3MOXXHOCTEW BCEX YYaCTHUKOB B3aWMOJIEHCTBHUSI), pPacCHpenelisiTh 3a7auu
MEX1y 4YJeHaMH KOMaHbl, Y4acTBOBaTh B TPYMIOBBIX (GopMmax paboThl (00CykAeHHs, 0OMeH
MHEHHUSMHU, MO3TOBBIC IITYPMBI U HHBIE);

BBITIOJIHSITH CBOIO YacTh pPabOThI, JOCTHTaTh Kaye€CTBEHHOI'O pE3yJibTaTa IO CBOEMY
HaIlpaBJICHUIO U KOOPAUHUPOBATH CBOU JEHUCTBUA C IPYTUMHU YWICHAMH KOMaH/bI;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJa B OOIIUN MPOIYKT MO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OpMyJIUPOBAHHBIM yYaCTHHUKAMU B3aMMOJCHCTBHS, CPAaBHUBATh PE3YJIbTAThl C HCXOIHOM
3aa4eil M BKJIQJ KaXIOTO WieHAa KOMaHIbl B JOCTHXKEHHE PEe3ylbTaToOB, Pa3AeisTh chepy
OTBETCTBEHHOCTH U MPOSABJIATH TOTOBHOCTh K MPEAOCTABICHHUIO OTYETA TIEPE TPYIIIION;

OBJIAJIETh ~ CUCTEMOM  YHHBEpPCAJbHBIX KOMMYHUKATUBHBIX  JIEUCTBHM, KOTOpast
obecreunBaeT C(HOPMHUPOBAHHOCTh COLMANBHBIX HABBIKOB M HSMOIMOHAIHHOTO HWHTEIJIEKTa
oOyyaromuxcsi.

Pery/siTUBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiiCTBHSA

Camoopranu3amnus:

BBISBJIATH MPOOJIEMBI I PEIICHUS B JKU3HEHHBIX M YYEOHBIX CUTYalUsAX, HUCIONB3YS
OMOJIOrMYECKHE 3HAHNS;

OpUEHTHPOBATHCS B PA3IMYHBIX [OAXOJAX TPUHATUS pelleHud (MHIWBUIYalTbHOE,
MIPUHSITHE PEIICHUs B TPYyTIIE, IPUHITHE PEIICHUN TPYIIIO);

CaMOCTOSITENIbHO COCTaBIISATh AJTOPUTM pEUIeHMs] 3aJauyd (UM €ro 4acTh), BBIOMpATh
crnoco0 pemeHus Yy4eOHOM OHMONOrMYeckod 3agaud ¢ y4€TOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MO)KHOCTEH, apryMEHTHUPOBATh NpeJjIaraéMble BAPHAHTHI PELICHHUI;

COCTaBIIATh IUIAH JAeWCTBMi (IJIaH peaju3allid HaMEYEHHOTrO alropuTMa pEeIIeHHs),
KOPPEKTUPOBATh TMPEAJOKEHHBI AITOPUTM C YYETOM TOITYYCHHsS] HOBBIX OHMOJOTHYECKHX
3HaHU# 00 M3y4yaeMOM OHOJIOTUYECKOM OOBEKTE;

Jienath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJLIEKT:

BJIQJIETh CITIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAINH U pEIICKCHH;

JaBaTh OLIEHKY CUTYallMH U MpeAiarath IiaH e€ n3MEeHEHUs;

YUUTHIBATh KOHTEKCT U TMPEABUACTH TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TpH
pemeHnn y4eOHOW OWOJIOTMYECKON 3a7adu, aJanTHpPOBAaTh peEIIeHHe K MEHSIONMCS
00CTOSTEILCTBAM;
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OOBSACHATh NPUYUHBI JOCTHXKEHUS (HEIOCTHXKEHUS) pe3yJIbTaToOB JESATEIbHOCTH, aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY, YMETh HaXOJIUTh O3UTUBHOE B MPOU3OIIEIICH CUTYallNH;

BHOCHUTHb KOPPCKTHUBLI B ACATCIbHOCTh HA OCHOBC HOBBIX O6CTO$IT€J'II)CTB, U3MCHUBIINXCS
CUTyalluH, YCTAHOBJIEHHBIX OLIMOOK, BO3HUKIINX TPYAHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJbTATA LIENN U YCIOBUSIM.

pas3iindaTtb, HaA3bIBATh U YIIPABJIATH cOOCTBEHHBIMU OMOIHAMHU U SMOLUAMHA OPYTUX;

BBISIBJISITh U QHAIM3UPOBATH MPUYMHBI IMOLIUN;

CTaBUTH ce0s1 HAa MECTO JIPYTOro 4eJoBeKa, IOHUMAaTh MOTHBBI M HAMEPEHHUsI IPyToro;

PeryaupoBaTh Coco0 BhIPAXKEHHS IMOLUH.

IIpunsiTue cedst U ApPyrux:

OCO3HAHHO OTHOCHUTBCS K IPYTOMY U€JIOBEKY, €0 MHEHHUIO;

MpU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKOe K€ MPaBo APYToro;

OTKPBITOCTh ce0€ U APYTuM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT;

OBJIAJIETh CHUCTEMOM YHHMBEpCAIbHBIX YYEOHBIX pETYISTUBHBIX J€HCTBUH, KOTOpas
oOecrieunBaeT (OPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS MO3HMLUSA
J'II/I‘-IHOCTI/I) 1 JKHM3HCHHBIX HAaBBIKOB JIMYHOCTH (ynpaBneHI/m CO601>1, CaMOMCHUIIIINHBI,
YCTOWYHUBOTO MOBEACHHUS).

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3yabTaThl OCBOEHHUS MPOrpaMMbl MO Ouosiornu (yriayOnE€HHBIM YpPOBEHb) K
KOHIly 00y4eHus B 7 kJiacce:

XapaKkTepru3oBaTh OOTAaHUKY KaK OMOJIOTHUYECKYIO HAayKy, €€ pas/elibl U CBSI3U C JIPYTHMHU
HayKaMH, ONIEpUPOBaTh 3HAHUSAMHU aHATOMUU, TUCTOJIOTUU U (PU3HOJIOTUHN PACTEHUI];

IIPUBOJIUTH IPUMEpPHI BKJIala poccuiickux (B ToM uncie B.B. Jlokyuaes, K.A. Tumupszes,
C.I'. HaBamun) u 3apy6exHbIx y4€HbIX (B ToM uncie P. I'yk, M. Manbsnuru) B pa3BuTue Hayk o
pacTeHUsIX;

MPUMEHATh OMOJOTHMYECKHUE TEPMHMHBI U TOHATHA (B TOM uHUCie: OOTaHHMKA, HKOJOTHS
pacTeHuil, 6aKTepUOoJIOrHsl, IPOTUCTOJIOTUS, CUCTEMATHKA, CYNIEprpyIIa, HapcTBO, OTAEN, Kjlacc,
ceMeicTBO, pPOA, BUM, XKHU3HEHHas ¢opMa pacTeHUHM, cpela OOHWTaHUs, pPaCTUTENILHOE
CO00IIeCTBO, BBICIIUE PACTEHUS, HIM SMOPHUO(DUTHI, CIIOPOBBIE PACTCHHS, CEMEHHBIC PACTCHHS,
BOAOPOCIH, MXH, IUIAYHBI, XBOIIY, IIAallOPDOTHUKH, TOJIOCEMEHHBIE, ITOKPBITOCEMECHHEIC,
OaxkTepuH, TpUObI, TUIIANHUKN) B COOTBETCTBUHU C IIOCTABJICHHOM 3a/1aueid;

paznuyaTth MOJAXOAbl K IIOCTPOCHHIO COBPEMEHHOH MHOTIOLAPCTBEHHON CHCTEMBI
OpPraHMYeCKOro MHpa, CPaBHHBATh €€ C MPEJIIECTBYIONIMMHM CHCTEMaMH U BBIABIIATH
IIPEUMYLIECTBA;

pasznuyath MOAXOAbI K TOCTPOEHUIO COBPEMEHHOM CHCTEMBI BBICHIMX PacTEHHM
(amOpuodur);

ONNCHIBATh CTPOEHUE U JKU3ZHEIEATEIBHOCTh PACTUTENBHOIO OpraHum3Ma (Ha MpuMepe
MOKPBHITOCEMEHHBIX, WM I[BETKOBBIX): IMOTJIOLIEHHWE BOABI W MHHEpAJbHOE MUTAHHE,
(doToCHHTE3, ABIXaHUE, TPAHCIOPT BEILECTB, POCT, Pa3MHOXKEHHUE, Pa3BUTHE, CBA3b CTPOCHUS
BEreTaTUBHBIX U T€HEPATUBHBIX OPIaHOB PACTEHUH C UX QYHKIHSAMU;
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pasnuyaTh BEreTaTUBHBIE OpraHbl PACTEHHI Ha IMONEPEYHBIX U MPOAOJIBHBIX Cpe3ax,
OTIpeNIeNIATh TUIl CTPOCHUS BEr€TaTUBHBIX OPTaHOB;

pasznuyaTth U ONKUCHIBATh JKUBbIE M TepOapHble 3K3EMIUIIPbl PACTEHUN MO 3aJaHHOMY
IUIaHy, YacTU pacTeHUl MO H300paKeHUSAM, CXEMaM, MOJEISIM, MYJIsDKaM, pelbeQHbIM
TaOIHUIIaM;

XapaKTepu30BaTh MPU3HAKU PACTEHUN, YPOBHHM OPraHM3allMd PacTUTEIBLHOIO OpraHHu3Ma,
YacTH PACTeHH: KJIETKHM, TKaHU, OPTraHbl, CUCTEMbl OPraHOB, OPraHu3M, OOBSACHSITH, B U&M
3aKJII0YAIOTCS OCOOCHHOCTH OPraHM3MEHHOTO YPOBHS KH3HH,

XapaKTepru30BaTh OCHOBHBIC TPYIIIBI OJHOKJIETOYHBIX OPTaHU3MOB W BBISBISITH MEKIY
HUMHU 3BOJIIOLMOHHOE POJICTBO;

BBINOJHATh MPAaKTUYECKUE pabOThl MO cOOpPY M aHaIU3y MaTepuaja OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB U3 TUITMYHBIX OMOTOIIOB;

BBISIBIISAITh  3aKOHOMEPHOCTH M MOP(PO(PU3NOIOTHUECKUE aJanTallMd pacTeHUu K
pPa3IUYHBIM YCIIOBUSIM OOUTaHMs, HAXOJIUTh KOPPEJSIIMM MEXKIy CTPOCHHEM opraHa H
BBITIOJTHIEMOU UM (PYHKITHEH;

CpaBHUBATh PACTUTENIbHBIC TKAHU U OpPraHbl PACTCHUN MEXKIY COOOMH;

BBINIOJHATh MpaKTHUYECKHEe U JlabopaTopHble paboThl MO MOPQOJOTUU U (U3NOJIOTUU
pacTeHHii, B TOM 4ucie paboThl C MHUKPOCKONOM C TOCTOSHHBIMU ((UKCHPOBAHHBIMH) U
BPEMEHHBIMU MUKPOIIpENapaTaMu, UCCIIEA0BATENIbCKUE PabOThl ¢ NCIOIB30BAHUEM MTPUOOPOB U
WHCTPYMEHTOB MU(POBOH JabopaTOpuu;

MOHUMAaTh MEXaHU3Mbl CAMOBOCIIPOU3BEICHUS KJIETOK, ONIEPUPOBATh MPEACTABICHUIMHU O
MHUTO3€ U MEH03€e, O POJIU KJIETOUYHOTO S,Apa, CTPOCHUU U PYHKIIMH XPOMOCOM;

XapaKTepU30BaTh IMPOLECCHl KU3IHEACSITEIbHOCTH PpACTEHH: MOTJIOLIEHHEe BOABI U
MUHEpalbHOE MUTaHHe, (OTOCHHTE3, JAbIXaHHE, POCT, Pa3BUTHE, CHOCOOBI €CTECTBEHHOIO WU
HCKYCCTBEHHOTO BETETaTHMBHOI'O pPAa3MHOXKEHUS, CEMEHHOE pa3MHOXKEHHE (Ha Mpumepe
MOKPBITOCEMEHHBIX, WU [[BETKOBBIX);

XapaKTepru30BaTh OCHOBHBIE JTalbl OHTOTE€HE3a PACTEHHUH, ONEepUpPOBaTh 3HAHUSAMHU O
NPUYMHAX PACIPOCTPAHEHHBIX WHQPEKIUOHHBIX OOJIe3HEW pacTeHWH, TOHUMATh TPHHIUIIBI
npoUnakTUKU W JedeHus OoNe3Hel, MOHMMAaTh MPHUHLUILI OOphOBI C MMAaTOreHaMHu U
BpPEIUTEISIMU PACTCHUIA;

BBISIBJISITH IIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXKIY CTPOCHHEM M (PYHKIMSIMH TKaHEH U
OpraHOB PAaCTEHUM, CTPOCHUEM U JKU3HENEATEIbHOCTBIO PACTEHUI;

KJ1accu(UUMPOBATh PACTEHUS U UX YaCTU IO Pa3HbIM OCHOBAHUSIM;

OOBSCHATH POJIb PAacCTeHH B MPUPOJE W KU3HHM YEJIOBEKa: 3HauyeHHe (OTOCHHTE3a B
IPUPOJIE U B JKU3HU YeNOBEKa, OMOJIOTHYECKOEe U XO3SIMCTBEHHOE 3HAYEHUE BUIOM3MEHEHHBIX
moOeroB,  XO3SHCTBEHHOE  3HAYEHHE  BETETAaTMBHOIO  Pa3MHOXKEHUS,  ONEpPUPOBATh
MIpeICTaBIECHUSIMU O T€HE, OCHOBaX F€HETUYECKON HHKEHEPUU;

NPUMEHATh TOJTYYEeHHBbIE 3HAHUS JUIS BBIPAIIMBAHUS W Pa3MHOXKEHHS KYJIbTYPHBIX
pacTeHui;

UCIOJb30BAaTh METO/AbI OMOJIOTHH: NMPOBOAUTH HAOIIOAEHHS 3a PACTEHUSIMH, ONHCHIBATH
pacTeHus M UX 4acTH, CTAaBUTh MIPOCTEUIIHE OHOIOTUIECKHE OTIBITHI U SKCTIEPUMEHTHI,

cobmoath mpaBmia O€30MacHOrO Tpyna Mpu padboTe ¢ ydeOHbBIM U J1abOpaTOPHBIM
000py/I0OBaHHEM, XMMHUYECKOH MOCYA0H B COOTBETCTBUM C HMHCTPYKLUUSMH Ha YpOKE U BO
BHEYPOUHOI J1€ATEIbHOCTH;

XapaKTepu30BaTh MNPUHIUIBI KIAacCU(UKALUKA DPACTEHUH, OCHOBHBIE CHUCTEMATHYECKHE
IpyMIIbl pacTEHU;
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MIPUBOAUTH IPUMEPHI BKJIaAa poccuiickux (B Tom yucie H.M. Bapunos, 1.B. Muuypun) u
3apyOexxubix (B ToMm umcne K. Jlunneii, JI. [lacrep) yu€HbIX B pa3BUTHE HAayK O PacTECHUSX,
rpubax, 6aKkTepusX U apxei;

MPUMEHITh OWOJIOTUYECKHUE TEPMHUHBI M TMOHATHS (B TOM 4Hcie: OOTaHUKA, HKOJIOTHUS
pacTeHuil, MUKOJIOTHUSI, aJblrOJIOTHSl, MUKPOOHOJIOTHS, OAKTEpPUOJIOTHS, CUCTEMATHKa, I1apCTBO,
OTHelN, Kacc, CEeMEHCTBO, poxa, BHJ, >KM3HEHHas (opma pacTeHHH, cpena oOWTaHHMSA,
pacTUTEIbHOE COOOILECTBO, CIOPOBBIE PACTEHHs, CEMEHHBIE PACTEHHs, KpacHbIE BOJOPOCIH,
3eJI€HbIE BOJIOPOCIIM, XapOBbIE BOJOPOCIH, MXH, IUIAyHBI, XBOIIM, NANOPOTHHUKH, XBOWHBIE,
MOKPBITOCEMEHHbIE, OakTepuu, apxeu, TIpuUObl, CTPaMEHONMWIOBBIE) B COOTBETCTBUU C
MOCTaBIICHHOM 3a/1a4eii;

pasauyaTh U ONHUCHIBATh )KUBbIE U repOapHbIEC SK3EMIUISIPbl PACTEHUMN, YaCTH PACTEHUM IO
M300paKeHUsIM, CXeMaM, MOJACISAM, MYJsDKaMm, pelbeHBIM  TaOnuiam, TpuOBI 10
n300pakeHUsIM, CXeMaM, MyJisKaM, OaKTepUu 10 U300paKeHUSIM;

BBISIBJISITH MPU3HAKH KJIACCOB MMOKPBHITOCEMEHHBIX, WIIM LIBETKOBBIX, CEMENCTB JABYI0JIbHBIX
1 OJTHOJIOJTbHBIX PACTCHHIA;

ONpPEACIIATh CUCTEMATHYECKOE II0JIO)KEHUE PACTUTEIBHOIO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX, I [IBETKOBBIX) C TOMOIIBIO ONPEAEIIUTENbHON KapTOUKH;

BBIMOJHATh MPAKTHUYECKHEe U J1abopaTopHble paldOTHl MO CHCTEMaTUKE pPAacTEeHUH,
QJIbroJOTMM, MUKOJIOTUM W MHUKPOOHOIOTMH, B TOM 4HCIe pPabOThl C MHUKPOCKOIOM C
MOCTOSIHHBIMU  ((PUKCHUpPOBAaHHBIMU) U BPEMEHHBIMU MHUKpOIpENnapaTaMu, HCCIEI0BAaTEIbCKIE
paboThI ¢ UCTIOIB30BaHUEM NTPHOOPOB U MHCTPYMEHTOB LIM(POBOIA JabopaTopuu;

BBIICNISATh CYIIECTBEHHbIE MPU3HAKU CTPOCHUS M IKHU3HEACSITEIbHOCTH PACTCHH,
OakTepuii, apxei, TpuooB;

MIPOBOJIUTH OIMCAaHUE U CPAaBHUBATh MEXAY cO00i pacTeHus, rpuobl, OaKTepuu, apxeu 1o
3a/laHHOMY IUIaHy, J1eJaTh BbIBOJIbI HA OCHOBE CPABHEHMS;

OBJIaJIeBaTh OCHOBAaMH 3BOJIIOIIMOHHOM Teopun Y. JlapBuHa, XapakTepu30BaTh OCHOBHBIE
9Tanbl Pa3BUTHUS U JKU3HU HAa 3€MJIE, ONMCHIBATH YCJIOKHEHUE OpraHW3allid PacTeHHH B XOne
9BOJIIOLIMM PACTUTEIHLHOTO MUpa Ha 3eMiie;

BBISIBJISITH  YEPTHl MPUCHOCOOJNIEHHOCTH pPAcTeHUH K cpelne oOWTaHus, 3HAUYCHHE
9KOJIOTMUECKUX (PaKTOPOB JJIsl PaCTEHUM;

MMOHMMATh  OCOOCHHOCTHM  HAJOPraHW3MEHHOTO  YPOBHS  OpraHu3alllud  JKU3HH,
XapaKTepu3oBaTh PACTUTENbHBIE COOOIIECTBA, CE30HHBIE M TOCTYNAaTeJIbHbIE W3MEHEHHUS
PACTUTENBHBIX COOOILECTB, PACTUTEILHOCTh (PACTUTEIbHBIA MOKPOB) MPUPOJHBIX 30H 3eMIIH,
CBOOOIHO OMEpPUPOBATH MOHATUSMHU: IKOCUCTEMA, SKOJIOTMUYECKas MUpaMuia, TpopuuecKas CeTh,
O6uopazHoobpasue;

MPUBOUTE TPUMEPHI KYJIBTYPHBIX pPACTEHHWA W WX 3HAYCHHWS B JKU3HU YEJIOBEKa,
XapaKTepU30BaTh MPU3HAKN PACTCHUI, OOBICHITH HAJIMUKE B Mpeesiax OJAHOrO BUAA pacTeHUM
(opM, KOHTPACTHBIX 110 OJHOMY M TOMY K€ HPU3HAKY, ONEPUPOBATH MOHATUAMH: (EHOTHIL,
TeHOTHII, HACJIEACTBEHHOCTh U M3MEHYHBOCTh, Pa3HOOOpa3ue pacTeHH U MUKpPOOTPaHU3MOB,
COPT, IITaMM;

MIOHMMAaTh NPUYUHBI M 3HAThb MEPbl OXpPaHbl PACTUTEIBHOIO MHUpa 3€MJIM, CBOOOIHO
OTICpUPOBATh TMOHATHUSAMH: OCO00 OXpaHseMbIe TPUPOIHBIE TeppuUTOpUU (pe3epBathl),
3aroBe/IHUKY, HAllMOHAIbHBIE MapkH, OuocdepHble pe3epBaThl, 3HaTh, 4TO Takoe Kpachas
KHUTQ;

pacKkpbIBaTh POJIb pacTeHUM, rpubOB, OaKTepuil U apxeil, CTPaMEHOIMIIOBBIX B IPUPOIHBIX
coo011ecTBax, B X031UCTBEHHOM eSITEIbHOCTH YeJIOBEKA U €ro MOBCETHEBHOMN JKU3HU;
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JIEMOHCTPUPOBATh HA KOHKPETHBIX IPUMEpAX CBSA3b 3HAHHM 110 OMOJIOTHH CO 3HAHUSIMU 110
MaTematuke, (usmke, reorpaduu, auTeparype, TpyAy (TEXHOJOTHH), IpeaMeTam
T'YMaHUTapHOIO IIUKJIa, pa3IMYHbIMU BUJJAMU UCKYCCTBA;

HCIIOJIb30BaTh METO/bl OMOJIOTUU: MPOBOJUTH HAOIIOACHUS 32 PACTCHUSIMH, OaKTEpUIMH,
rpubaMy, JMIIAHHUKAMHU, ONKMCHIBATh WX, CTaBUTh MPOCTEHIINE OUOJOTMYECKHE OMBITHI U
9KCIIEPUMEHTBI;

BJIa/IeTh pUéMaMu paboThl ¢ Ouosoruyeckoit nudopmanueii: opmMyaupoBaTh OCHOBAHUS
JUI U3BJICYEHUS U 0000IIeHuss MH(POpMAK U3 HECKOJIBKHX MCTOYHHUKOB, MPEOOPa3OBBIBATH
“H(pOpPMALIHUIO U3 OTHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

co37aBaTh MHCHMEHHBIE M YCTHBIE COOOIICHMS, WCIIONb3Yys TMOHATHUIHBINA amnmapar
M3y4aeMoro paszziena OWOJIOTMH, CONPOBOXKIATh BBICTYIUIGHHE TNPE3CHTAIMed ¢ ydEToM
O0COOCHHOCTEH ayTUTOPUH 00yJarOIINXCS,

NPOSIBJIATh MHTEpEC K YIIIyOJEHHI0O OMONIOTMYECKUX 3HAHMKA M BBIOOpY OHMONOrMH Kak
npopuIBLHOTO TIpeAMETa Ha YPOBHE CpeaHero oOmiero obpa3zoBaHus s Oyaymieid
npodeccuoHaNbHON JEeATENbHOCTH B 00JacTh OMONOTMH, MEAMIMHBI, 3KOJIOTHUH, CEITHCKOTO
XO35UCTBA, MUIIEBOX IIPOMBIIUICHHOCTH;

BIaAeTh mpuéMamMu paboTel ¢ HUHPopManueil: ¢GopMyIUpoBaThb OCHOBAaHUS IS
M3BJICUCHHS U 00001IeHNsT MHPOPMAIIMH U3 HECKOJIBKUX HCTOYHHKOB (2—3), mpeoOpa3oBhIBAThH
nH(MOPMAIINIO U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO.

[IpeameTHbIe pe3ynbTaThl OCBOEHHUS MPOTPaMMbl MO Onosioruu (yriayOnaEHHBIA YPOBEHB) K
KOHILy 00y4eHus B 8 kiiacce:

XapaKTepru30BaTh 300JOTHI0 M MHUKOJIOTHIO KaK OHMOJOTMYecKHe HAayKd, WX Pas3[esbl U
CBSI3b C IPYTMMH HayKaMU U TEXHUKO;

XapakTepu3oBaTh MPUHIMIBI  KJIaCCU(UKAUK KUBOTHBIX, BHJ KaK OCHOBHYIO
CUCTEMAaTHYECKYIO0 KaTErOpHI0, OCHOBHBIE CUCTEMATUUYECKUE TPYMIIbI )KUBOTHBIX (CTpPEKAIOIIUE,
KOJIbYaThIe YEPBU, MOJUTFOCKHU, TUIOCKHE YEPBHU, YWICHUCTOHOTUE, KPYTJIbIe YEPBH, XOPIOBBIE);

NPUBOANUTH MpUMEpHl BkiIaga poccuiickux (B Tom umciae A.O. Kosanesckuii, K.U.
Ckps6un) u 3apyOexubix (B Tom uncine A. JleBenryk, XK. KioBwe, J. I'ekkenp) yuéHbIX B
pa3BUTHE HAYK O )KMUBOTHBIX;

MPUMEHTh OMOJIOTMYECKNE TEPMUHBI U MOHSATHUS (B TOM YHCIIE: MUKOJOTHS, 300JI0THS,
9KOJIOTHSI KUBOTHBIX, JTOJIOTHS, IMAJ€0300JI0THsI, CHCTEMaTuKa, LapCTBO, THUII, OTPAL,
CeMeNCTBO, PO, BUJ, )KUBOTHAS KJIETKA, TpUOHAs KJIETKA, )KMBOTHAsI TKaHb, OpPraH >KUBOTHOTO,
CUCTEMBl OPIraHOB >KMBOTHOTO, YXUBOTHBII OpraHu3M, NUTAHUE, AbIXaHHUE, POCT, pa3BUTHE,
KpoBoOOpalieHne,  BBIIEICHHE,  OIlopa,  JBHUXKEHHE, pa3MHOXKEHHE,  MapTEHOTeHE3,
pa3apaxuMocTh, pediexc, OpraHbl YyBCTB, IIOBEIEHHE, Cpela OOWTaHUs, NPHUPOJIHOE
COOOIIECTBO) B COOTBETCTBHUH C IMOCTABIICHHOM 3a/1auei;

packpbIBaTh 00IIME MPU3HAKU KUBOTHBIX M TPHUOOB, YPOBHU OpPraHMU3AIMH KUBOTHOTO U
IpUOHOTO OPraHU3Ma;

CPaBHHMBATbh KUBOTHbBIE TKAHU U OPraHbl )KUBOTHBIX MEX]y COOOM;

CpaBHUBATbh CHUCTEMbI OpraHOB MEXIY COOOH M omnpeneniTh 3aKOHOMEPHOCTH CTPOEHUS
CUCTEM OPraHOB B 3aBUCUMOCTH OT BBINOJIHAEMON UMHU (QYHKIUY;

OIHCHIBAaTh CTPOCHUE U JKU3HENEATEIBHOCTh JKUBOTHOTO OPraHHU3Ma: OMOpYy U JABUKEHUE,
NUTaHWE W THIIEBAPEHHE, IbIXaHWE W TPAHCIOPT BEIIECTB, BBIJICICHUE, PETYIALUI0 H
MIOBE/ICHHUE, POCT, PA3MHOKEHUE U PA3BUTHUE;
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OIMCHIBATh PA3IMYHbIE THUIBI Pa3MHOKEHUS KUBOTHBIX: THAPOCTATUYECKYIO JIOKOMOIIHIO,
JIOKOMOITMIO TIPH TMOMOIIU THAPOCKENIETa, JOKOMOIIMIO TP MOMOIIX PHIYAXKHBIX KOHEUHOCTEH,
THUTIBI )KU3HECHHBIX IHKJIOB, TIPSIMOE U HETIPSMOE PA3BUTHE Y HACEKOMBIX;

XapaKTepu30BaTh MPOLIECCHI KHU3HECSITEIbHOCTH KUBOTHBIX U3y4aeMbIX
CUCTEeMATHUYECKUX TPYMI: IBUXKCHHE, MHUTAHWE, ThIXaHUE, TPAHCIOPT BEIECTB, BBIACIICHUE,
PETYISLUIO, IOBEICHUE, POCT, Pa3BUTHE, PAa3MHOKCHHE;

BBISIBJISITh TIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U MEXKIY CTPOCHHMEM, >KU3HEIESTEIbHOCThIO U
Cpenoit 0ONTaHUs KUBOTHBIX U TPUOOB U3YYa€MbIX CUCTEMATHUECKHUX TPYIIIL;

pasnuYaTh W ONHCHIBATH JKUBOTHBIX M TPUOBI W3YYaeMBIX CHCTEMATHYCCKUX TPYIII,
OTJENbHBIE OpraHbl W CHCTEMbl OPraHOB >KUBOTHOTO IO CXeMaM, MOJEJSM, MYJIsKaMm,
penbedHBIM TabIHIaM;

BBISIBJISITH MPHU3HAKU KJIACCOB WIEHHUCTOHOTMX M XOPJAOBBIX, OTPSIOB HACEKOMBIX H
MJICKOTIHTAIOIIINX;

BBITIOJHATh TPAKTHYECKHEe U JabopartopHble paboTel 1Mo Mopdosioruu TpuboB, IO
Mopdororun, aHaToMHuH, (U3HOJIOTHH W TOBEACHHUIO >KUBOTHBIX, B TOM 4Hcle paboOThl C
MHUKPOCKOIIOM C TIOCTOSSHHBIMU ((PUKCUPOBAHHBIMU) M BPEMEHHBIMU MHKpPOIpErnapaTamu,
HCCIICIOBATEIIbCKIE pPa0OThl € WCIOJIB30BAaHUEM TIPUOOPOB M HWHCTPYMEHTOB IU(MPOBOI
nabopaTopuu;

CpPaBHHBATh MPECTABUTENICH OTACIBHBIX CHCTEMAaTUYECKUX TPYIII KUBOTHBIX U TPUOOB U
JIeNaTh BBIBOJIbI HA OCHOBE CPaBHEHUS,

KIacCU(UIUpPOBaTh  JKUBOTHBIX HA  OCHOBAaHMH  OCOOGHHOCTEH  CTpPOEHHUS W
WHIUBUIYATHHOTO Pa3BUTHS;

BBISIBJISITH YEPThI IPUCIIOCOOICHHOCTH KUBOTHBIX M IPUOOB K cpeie 0OUTaHusl, 3HAUCHUE
9KOJIOTHUECKHUX (PaKTOPOB AJIsl KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3H KHUBOTHBIX U TPHOOB B IPUPOJIHBIX COOOIIECTBAX, ICTIH MTUTAHWS;

YCTaHABIMBAaTh B3aUMOCBSI3M MEXAYy THUIIOM IIOJIOCTH Teja, THUIOM KPOBEHOCHOW U
BBIICTTUTEILHON CHCTEMBI;

YCTaHABIIMBATh B3aWMOCBSI3M JKHBOTHBIX C PACTCHHUSMH, TPUOAMW, JHIMAWHUKAMHA W
OaKTepUsMH B MIPUPOJHBIX COOOIIECTBAX;

YCTaHABIIMBATh B3AMMOCBSI3H MEKIY CTPOSHUEM KUBOTHOTO U CPEJIO ero OOWTAHUS;

XapaKTepu30BaTh JKUBOTHBIX M TpUOBl NPUPOJIHBIX 30H 3€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PACIPOCTPAHEHUS KUBOTHBIX M TPUOOB MO TUIAHETE;

PacKpBIBATh POJIb JKUBOTHBIX U TPUOOB B MPUPOIHBIX COOOIIECTBAX;

PacKpbIBaTh POJb rPHOOB B €CTECTBEHHBIX IKOCUCTEMAaX U cOOOIIeCTBaX;

pacKphIBaTh POIb JOMANIHUX W HEMPOAYKTHBHBIX JKUBOTHBIX B KH3HU YEIIOBEKa, POJIb
MIPOMBICIIOBBIX JKUBOTHBIX B XO3SMCTBEHHOH JEATEIBHOCTH YEJIOBEKA M €r0o IMOBCEIHEBHOU
KHU3HU, OOBSICHATH 3HAUCHUE KUBOTHBIX B IPUPO/JIE U JKU3HU YEJIOBEKA;

MMOHUMATh IIPUYUHBI U 3HATH MEPHI OXPAHbI )KUBOTHOT'O MUpPa 3eMIIH;

MOHUMAaTh (PYHKUMU OPraHOB U CHCTEM OPraHOB XHBOTHOTO B KOHTEKCTE aJamlTalud K
OKpYKarolleu cpee;

JIEMOHCTPUPOBATH HA KOHKPETHBIX MIPUMEpaX CBSA3b 3HAHHI 110 OMOJIOTHH CO 3HAHUSMU T10
MareMmaTuke, (u3uKe, XUMUHU, reorpaduu, Tpyay (TEXHOJOTHH), MPEAMETaM TYMaHHUTapHOTO
IIUKIIOB, Pa3JMYHBIMH BUJIAMHU UCKYCCTBA;

HCIIOJIb30BaTh METOJbI OMOJIOTHUU: MPOBOJHUTH HAOJIONCHUS 33 KUBOTHBIMH, OTHCHIBATH
KUBOTHBIX, UX OPraHbl U CHCTEMbl OPTaHOB, CTaBUTh MPOCTEHIINE OUOJIOTUYECKUE OIBITHI U
IKCIIEPUMEHTHI;
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BIageTh npuémamu paboTel ¢ HHpopmManueil: (opMyIupoBaTh OCHOBAHUS IS
U3BJICUYEHUS U 0000IIeHUsT UHPOPMALMU U3 HECKOJIbKUX MCTOYHHKOB (3—4), nmpeoOpa3oBHIBaTH
“H(pOpMALIUIO U3 OJTHON 3HAKOBOUM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh IHMCbMEHHbIE M YCTHbIE COOOLIEHMSA, HCIONb3Yys IOHATHIHBIM anmapaT
M3y4aeMoro pasziena OMOJIOTHH, CONpPOBOXKJATh BBICTYIUIGHHE MpE3CHTAlMed ¢ yd&ToM
OCOOCHHOCTEH ayTUTOPUH O0YHAIOIIIHXCS.

[IpenmeTHble pe3ynbTaTbl OCBOCHUS HPOTrpaMMbl 1O Ouosioruu (yriayOsI€HHBI YpOBeHb) K
KOHILy 00y4eHus B 9 kJiacce:

XapaKTepu30BaTh HAyKH O 4eJOBeKe (AHTPOIOJIOTHIO, AHATOMHIO, (DU3HOJIOTHIO,
MEAMLUHY, THCTOJIOTHIO, IUTOJIOTHIO U IPyTHE) U UX CBSI3U C IPYTHMHU HayKaMH;

OOBSACHATH IOJIOKEHUE YEJIOBEKAa B CUCTEME OPraHMYeCKOro MHpa, €ro MPOUCXOXKIIEHUE,
MIPUCIIOCOOJIEHHOCTh K PA3JIMYHBIM JKOJIOTMYECKUM (paKTOpaM, OTIMYHS 4eJIOBEKa OT JIPYrHx
KHUBOTHBIX, POJICTBO YEJIOBEUECKUX PAC, OCHOBHBIE ATAIbI U (haKTOPHI IBOTIOIUU YEJIOBEKa;

MIPUBOJUTH MPUMEPHI BKilaga poccuiickux (B ToMm uncie W.II. ITasnos, N.1. MeunukoB u
npyrue) u 3apyoexHbIX (B ToM uuncie I1. Dpaux u apyrue) y4€HbIX B pa3BUTHE MPEACTABICHHUH
00 aHaToMuH, O GU3UOJIOTHH U IPYTHX HAyKaX O YEJIOBEKE;

MIPUMEHSTh OMOJIOTMYECKHE TEPMUHBI U MOHATHS (B TOM YHUCJE: LIUTOJOTHS, TUCTOJIOTHS,
aHaTOMMsI 4YelloBeKa, (DU3MOJIOTUS YeJIOBEKa, TMTMEHa, AHTPOIOJIOTHS, 3KOJOTHs 4YeJOBEKa,
KJIETKa, TKaHb, OPTaH, CUCTEMa OPraHOB, IUTaHKE, JbIXaHHUE, KPOBOOOpAaIleHHE, OOMEH BEILECTB
U NpEBpallleHuEe DHEPIHH, IBHKCHUE, BBINCICHUE, POCT, Pa3BUTHE, NIOBEICHUE, PA3MHOKEHNE,
pa3apakuMOCTh, PETyJISALUs, TOMEOCTa3, BHYTPEHHAS Cpela, UMMYHHUTET) B COOTBETCTBUH C
MOCTaBJICHHOM 3aJaucii;

IIPOBOJIUTH OIMCAHUE MO BHEIIHEMY BUIY (M300pa’ke€HHI0), CXeMaM OOLIUX IPHU3HAKOB
OpraHu3Ma 4eJlOBeKa, YPOBHEH €ro OpraHu3allMy: KIETKU, TKaHW, OPraHbl, CUCTEMBI OPIaHOB,
OpraHu3M;

CPaBHMBATh KJIETKU Pa3HbIX TKaHEH, PYII TKaHEHW, OPraHbl, CUCTEMbl OPraHOB YEJIOBEKA,
IIPOLIECCHI KU3HEEATEIIBHOCTH OpraHu3Ma 4YeJI0BEKA, A€IaTh BHIBOAbI HA OCHOBE CPaBHEHMUS;

XapaKTepUu30BaTh MEXaHU3MbI CAMOBOCIIPOU3BEICHUS KJIETOK, CPABHUBATh MUTO3 U MEH03,
XapaKTepu30BaTh POJb KJIETOYHOTO 4JIpa B AEJICHUN KIETOK, CTPOCHHE U (PYHKLIUU XPOMOCOM;

MPUMEHSATh OHMOJIOTUYECKHE TEPMHHBI M TIOHATHS (T€H, TeHEeTHYecKas WHKECHEPHs,
OMOTEXHOJIOTHsl, aJIJIeIb, TEHOTHI, (PEHOTHII, CKPELMBAHKE), TIOHUMATh UX CYIHOCTH;

XapaKTepU30BaTh OCHOBHBIE IIOJIOKEHUS KIETOYHOW Teopuu, 3akoHbl I'. Mengens,
XPOMOCOMHYIO T€OpHIO HacaeacTBeHHOcTH T. Moprana, 3akoH Xapau-BaiinOepra;

pa3nuuaTh OHOJIOTMYECKHM AaKTHUBHBIE BeEIECTBA (BUTAMHUHbBI, (EPMEHTHI, TOPMOHBI U
JpyTHUe), BBIABIATH UX POJIb B IpoIiecce 0OMEHa BEUIECTB U IIPEBPAICHUS SHEPrUH;

XapaKTepu30BaTh OMOJIOTMYECKUE MPOIECChl: OOMEH BELIECTB U MPEBpALICHHE SHEPTHUH,
IIUTAaHUE, JbIXaHUE, BbIIEJICHUE, TPAHCIIOPT BEILECTB, JBM)KEHUE, POCT, PErysAlui0 (yHKLUH,
UMMYHUTET, pa3BUTHE, PA3MHOKEHUE YEIJIOBEKA;

BBISABJIATh NIPUYUHHO-CIICICTBCHHBIE CBSI3M MEXKIY CTPOCHUEM KIIETOK, OPTaHOB, CHCTEM
OpPraHOB OpraHM3Ma YeJIOBeKa M UX (YHKLUHUSIMH, MEXIY CTPOCHUEM, KU3HEAESITEIbHOCTBIO U
cpenoi 0OOUTaHMS YeIOBEKa,

IPUMEHATh OHOJIOTMYECKHE MOJEIM Uil BBIABICHHS OCOOCHHOCTEH CTpPOEHHs U
(YHKIIMOHMPOBAHUS OPTaHOB U CHCTEM OPraHOB YEJIOBEKa;

MPUMEHATh OHOJOTHYECKHME TEPMUHBI UM  TOHATHA: MHUKPOQIOpa, MHKPOOHOM,
MHUKPOCUMOHWOHT;
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OO0BSICHAT HEMPOTyMOPAIbHYIO PEryJLHUIO0 MPOLECCOB KU3HEAEATEIbHOCTH OpraHu3Ma
YeJ0BeKa;

XapaKTepru30BaTh M CPAaBHUBATH OE3YCIIOBHBIE U YCIOBHBIE pe(IeKChl, HACIEICTBEHHBIE U
HEHACJIEICTBEHHbIE IPOrpaMMbl IMOBEACHUS, OCOOCHHOCTH BBICUIEH HEPBHOW AEATENbHOCTU
YeJ0BeKa;

pa3nuyaTh HACJIEJICTBCHHBIC W HEHACIEeICTBEHHBbIE (MH()EKIMOHHBIC, HEUH(EKIIMOHHBIC)
3a00JieBaHMUs 4YEJIOBEKa, OOBACHATH 3HAUEHHWE Mep MPOQWIAKTUKA B MPeIyNpexIeHUN
3a00JIeBaHHi YEJIOBEKA;

OOBSICHATh ~ TPUYMHBI ~ HACJICJICTBCHHBIX  3a00JIEBaHWII  YEIOBEKa, MEXaHU3MBI
BO3HMKHOBEHUsI HambOosiee pacHpOCTpaHEHHBIX W3 HHUX, WUCIOJb3Yys NPH 3TOM IMOHATHS: TEH,
MyTalusi, XpoOMOCOMa, TEHOM, CBOOOJHO  ONEpPUPOBATH 3HAHUSAMH O  IPUYMHAX
pacnpocTpaHEHHBIX HMH(EKIMOHHBIX 3a00JIeBaHUI 4eJIOBEKa, NPUHIMNAX NPOYUIAKTUKH H
JCYEHHsI PACTIPOCTPAaHEHHBIX HMH(EKIMOHHBIX 3a00JeBaHUN YeloBeKa, CBOOOIHO pelaTh
KayeCTBEHHbIE W  KOJMYECTBEHHBIC  3a/a4d, OOBSICHATh TNPUHIMIBI  COBPEMEHHBIX
OMOMEIMIIMHCKIX METOJI0B, STUKH OMOMEINIIMHCKUX UCCIIE0BaHUIA;

BBINOJIHATh TPAKTUUYECKHUE U JIaOOpaTopHbIE pabOThl MO aHATOMUM M (PU3MOIIOTUU
YyeJloBeKa, B TOM YHCIE PabOThl C MHKPOCKOIOM C IOCTOSHHBIMHM ((PUKCUPOBAaHHBIMM) U
BPEMEHHBIMU MUKpOIIpENapaTaMu, UcCIe10BaTeIbCKIE PabOThl C UCIOJIb30BaHUEM MPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOH J1abopaTopuu;

pelaTh KaueCTBEHHbIE M KOJIMYECTBEHHBIE 3aJaud, HMCIIOJIb3Ysl OCHOBHBIE I1OKa3aTesn
3JI0pOBbsI YeJIOBEKa, IPOBOJIUTH PACUEThl U OLIEHUBATH MOJyYCHHbIE 3HAUCHMUS,

apryMEHTHPOBAaTh OCHOBHBIE TPUHIIMIIBI 37J0POBOTO 00pa3za >KU3HU, METOJbI 3aIlUTHl U
YKpPEIUIEHUsI 3/10pOBbsl 4eJIOBEKA: COAJaHCHUPOBAHHOE MHTaHHE, COOJIOACHUE IMPAaBUI JIMYHON
TUTHEHBI, 3aHATHS (QU3KYJIBTYpOH W CHOPTOM, palMOHANbHAs OpraHu3alus TpyAa H
MOJTHOLIEHHOTO OT/BIXa, IIO3UTHBHOE SMOIIMOHAIBHO-TICHXHYECKOE COCTOSHUE;

UCIOJIb30BaTh NMPHOOPETEHHBIE 3HAHMA M YMEHUS Ul COOJIOACHHUS 3/10pOBOro obpasa
KHU3HH, COATAaHCHPOBAHHOTO MHUTaHUs, (PU3NUYECKOW aKTUBHOCTH, CTPECCOYCTOMYMBOCTH, AJIS
WCKJTFOUYEHUS BPEIHBIX IPUBBIUEK, 3aBUCHMOCTEH;

BIaJeTh NpUEMAMHM OKa3aHUs IE€pPBOM IOMOIIM YEJIOBEKYy IpH MOTepe CO3HAHUA,
COJTHEYHOM M TEIUIOBOM YyZAapax, OTPaBJICHHH, YTOIUICHWH, KPOBOTCUCHHH, TpaBMaX MSTKHX
TKaHEW, KOCTEH CKeJleTa, OpraHOB YyBCTB, OKOTaX M OMOPOKEHUH;

BianeTh mnpuéMamu paboTel ¢ HHPOpManumeil: (GopMynupoBaTh OCHOBaHHS IS
W3BJICUYEHUS U 0000IIeHUs] HHPOPMALIMU M3 HECKOJIBKUX MCTOYHHKOB (4—5), mpeoOpa3oBHIBATH
MHGOPMALIHIO U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

UCIOJIb30BATh METO/IbI OMOJIOTHH: HAOIIOATh, U3MEPATh, ONMUCHIBATH OPTAaHU3M YEJIOBEKA
U TIPOIECCHl €r0 KU3HEIAESSATETbHOCTH, TPOBOJNUTH MPOCTEUIINE HCCICIOBAHUS OpraHU3Ma
4esoBeKa U OOBSICHATD UX Pe3yJIbTaThl;

coOmoaTh MpaBuia 0€30MacHOro Tpyna Npu padoTe ¢ y4eOHBIM U J1aOOPATOPHBIM
000py10BaHHEM, XMMUYECKOH IOCYJ0H B COOTBETCTBUU C HMHCTPYKLUUSIMH Ha ypOKE U BO
BHEYPOYHOI e TeNbHOCTH;

BIaneTh mpuéMamMu paboTel ¢ wuH(pOpManumei: (HopMyTUpOBaTH OCHOBAHUS IS
U3BJIeYEHUs U 00001IeHNs HHPOPMALIMU U3 HECKOJIBKUX UCTOYHUKOB;

OOBSICHATh 3HaUeHHE paboT Mo pacmuppoBKE T€HOMOB BUPYCOB, OakTepuil, rpuoOoOB,
pacTeHuil ¥ KUBOTHBIX, XapaKTEPH30BaTh MOAXOMbI K aHAJIU3y OOJIBIINX JaHHBIX B OMOJIOTHH,
XapaKTepu30BaTh LU U 3a/1a4d OMOMH(POPMATHKY;
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CO37aBaTh MHCHbMEHHBIE W YCTHBIE COOOIICHHS, HCIIONB3Yysl MOHATUHHBIN amnmapar
M3YYCHHOTO pasfiena OHONOruM, CONMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAUEH C y4ETOM
0COOCHHOCTEH ayUTOPHH 00YJArOIIUXCS;

MPOSIBJIATE MHTEPEC K YriayOJeHWI0 OWOJIOTMYECKUX 3HAHWA M BBIOOPY OHMOJIOTHH Kak
npodunpHOrO TpeaMeTa Ha YPOBHE CpeaHero oOlmiero oOpa3oBaHuUs Ans  Oyayimiei
poecCHOHAIBHON JEATEIBHOCTH B O0JACTH OHWOJIOTHH, MEIHIUHBI, TICUXOJIOTHA M JPYTHX
HaIpaBJICHUM.
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIIACC
N KoanuectBouacon JJIeKTPOHHbIE
; HaumeHoBaHuepasaeioB U (undpossbie)
n/ Bcer | Kontpoabnbiepabor | IIpakTtuyeckuepador
TeMIPOTrPaMMbl o0pa3oBaTebHbIEpecyp
1 0 bl bl
ChI
Pasnen 1.BBenenue
1.1 BBenenne 5
Uroronopazneny )
Pa3nen 2.baktepuu u apxen
2.1 bakrepuu u apxeun 4 2
Nroronopazneny 4
Paznen 3.MHOroo06pa3sneoHOKJICTOUYHBIXYKAPHOT
3.1 MHOro06pa3neoJHOKIETOUHBIXOYKapUOT 4
Hroronopazaeny 4
Paznen 4. ApxenjiacTUAHbIEHIN «PACTEHUS»
4.1 boraHuka — Hayka 0 pacTeHUIX 1
4 OO6masiopraHu3ausIpacTUTEIILHOTOOPTaHH 5 1
' 3Ma
4.3 CriopoBbIepacTeHHS
4.4 CeMeHHbIepacTEeHUs
Hroronopaszneny 20

Paznea 5.CTtpoeHue ¥ Ku3HeAesiTeIbHOCTh CEMEHHBIX PaCcTeHU
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5.1 [Tober u MOOGETOBBIECUCTEMBI 5 4
5.2 Jluct 5 2
5.3 Kopenb 1 KOpHEBBIECUCTEMBI 6 2
5.4 BereratnBHOCpa3MHOKEHHEPACTCHHMA 4 1
55 KiaccudukanusaiBeTKoBbIX 5 4
Hroromopasaery 25
Paznen 6.9xos0orust pacrenunii. PacteHusi B mpUpPOIHBIX cO001IECTBAX
6.1 Dxoinorus pactenuil. Pactenus B 7
MIPUPOIHBIX COOOIIECTBAX
Hroronopazneny 7
Pa3zpnen 7.PacTuTe/IbHBIIN MUP M 1eITEJIBHOCTD Y€JI0BEKA
71 PacturenpHbIil MUp U JEATENBHOCTD 3 1
YeloBeKa
Uroronopazneny 3
OBIIEE KOJIMYECTBO YACOB I10 68 08

[NPOI'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI /151 YYEHUKA

* buonorus: 7-i knacc: yriryOoJneHHBIA ypOBeHb: yueOHUK; 1-¢ n3nanue, 7 kinacc/ Cymatoxus C.
B., I'pomoga H. I1., bensikoa I'. A. u np.; nox penakmueit Cymaroxuna C.B. AkironepHoe

obuiectBo «M3natenscTBO «IIpocBenienne»

METOJUYECKUE MATEPUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
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