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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMmMa mo OMOJIOTMM OCHOBHOTO 00IIero oopazoBanus (yriyOnEHHBIN
YpOBEHb) COCTaBJEHA HA OCHOBE TPeOOBAaHUM K pPe3ysibTaTaM OCBOCHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC 00O, ¢ yuerom denepaibHON pabouyel MporpaMMbl BOCIUTAHUS IS
00111e00pa3oBaTeIbHBIX OPraHUu3alri.

[Iporpamma mo 6WOIOTHM OPUEHTHPOBAHA HA 0OYJAIOIITUXCSI, TTPOSIBIISTIOITUX
MOBBINICHHBI UHTEPEC K U3YUYCHUIO OMOJIOTHH, U HampaBlieHa Ha (popMupoBaHUe
€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH U OpraHU3alllui0 H3y4YeHUs OWOJOTUU Ha
JIeSITEIbHOCTHOM OCHOBE. B mporpamme mo OMOJI0THH YYUTHIBAIOTCS BO3MOXKHOCTH
ounonoruu B peanuzanuu Tpedoanuii ®I'OC OO0 k muaHupyeMbIM JTUYHOCTHBIM,
MeTamnpeMETHBIM U MTPEIMETHBIM pe3yJibTaTaM 00y4eHHs Ha yTITyOJIEHHOM YPOBHE,
a TaKXKe peanu3alus MEXIPEIMETHBIX CBSI3€M €CTeCTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB OCHOBHOI'O OOLIETr0 00pa30BaHusl.

[TporpaMMa BKITIOUAET pacipeneseHue coAepKaHus yaeOHOro MaTepuana ¢ 7
nmo 9 kmacc, a TaKkKe PEKOMEHIYEMYIO IOCIIeIOBATEIbHOCTh HM3yYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PAa3BUTHS MPEIMETHOTO COACPIKAHUSA C YIETOM BO3PACTHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

[Iporpamma mo Ouonoruu paspaboTaHa C LENbI0 OKa3aHHUS METOIUYECKOM
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO Y9eOHOMY MPEIMETY.

B mporpamme mo OWOIOTHM OMPEACNAIOTCS OCHOBHBIE IIENTM HW3yUeHUs
Owosloruu Ha yrIyOJEHHOM ypOBHE OCHOBHOTO OOINEro oOpa3oBaHMS,
IUIAaHUPYEMbIE  pe3yJbTaThl  OCBOCHHUS  Kypca  OHOJIOTMH:  JIMYHOCTHBIE,
MeTaIpeMETHBIC, TIPEIMETHEIE.

buonorusi BHOCHUT CYIIECTBEHHBIM BKJIaJ B pa3BUTHE Y OOyUYaIOIIUXCS
HAYYHOTO MHPOBO33PEHHsI, BKIIOYass (POPMHUPOBAHUE MPEICTABICHUNH O METOHax
MO3HAHUS KUBOU MPUPO/IBI, TO3BOJISET CPOPMUPOBATH CUCTEMY HAyYHBIX 3HAHHUM O
JKUBBIX CHCTEMax, YMEHUS WX TMPUMEHITh B PA3HOOOPA3HBIX IKU3HEHHBIX
CUTYaIIHsIX.

buonornueckas mMOATOTOBKAa Ha YIUIyOJIEHHOM YPOBHE CIIOCOOCTBYET
Pa3BUTHIO MOTHBAIMM K W3yYEHHUIO OWOJIOTHH, TOHUMAHHWIO OOYyJaronuMuCs
HAyYHBIX TPHUHIIMIIOB OPTaHW3alluU JIEATeILHOCTH YeJIOBeKa B JKMBOW MPHUPO/IE,
MO3BOJISAET 3aJI0)KUTh OCHOBBI IKOJIOTUYECKOM KYJIBTYpBbI, 3J0POBOT0 00pa3a *KU3HH,
CIIOCOOCTBYET OBJIQJICHUIO OOYYaIOIMMHUCS CHEIHAIbHBIMUA OMOJIOTUYECKUMHU
3HAHMSIMU, 3aKJIAJbIBAIONIMMUA OCHOBY JJIA JajdbHEHIIero OHWOJIOrHYecCKOTO
oOpa3oBaHMUs.

Heasimu 00ydeHus: OMOJIOTUM HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS
(yriyOn€HHBINA YPOBEHB) SIBIISIFOTCS:



pa3BUTHE UHTEPECA K N3YUCHHIO )KU3HEEATCIHHOCTH OMOJIOTHIECKUX CHCTEM
pPa3HOTO YPOBHS OpraHU3AIMH, OCOOCHHOCTSIM CTPOCHHUS, JKU3HEACATEIHHOCTU
OpraHu3Ma 4YeJI0BEKa, YCIOBUSM COXPAHEHUS €ro 3JI0POBbS;

dbopMHUpOBaHUE YMEHUW TNPUMEHATh METOJbl OMOJOTHYECKON HAyKH JUIs
U3y4YeHUs! OMOJIOTUYECKUX CUCTEM, B TOM UMCJIE OpraHU3Ma YeIOBeKa;

BOCITUTAHUE DKOJIOTHYECKON KYJbTYpPHl B IEISIX COXpPAaHEHUS COOCTBEHHOTO
3JI0POBbSI 1 OXPAHBI OKPYKAIOMIEH CPEJIbI;

pa3BUTHE  MPEACTABICHUN O BO3MOXKHBIX  cepax Oymyiein
npo(ecCUOHANbHON JIESITEIbHOCTH, CBS3aHHOM € OMOJIOTHEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MpodUIIs U HAIPABICHHOCTH JaJIbHEHUIIIEr0 00yUYeHUS.

JocTuxeHue 1eneil mporpaMMbl MO OHOJIOTHMM 00ECIIEYUBACTCS pEIICHUEM
CIIEIyIOUIUX 3aJaY:

npruoOpeTeHre 00yUJaloIUMHUCS 3HAHUN O )KUBOU MIPUPOJIE, 3aKOHOMEPHOCTSIX
CTPOEHUS, JKU3HEACITEIILHOCTH M CpenooOpasyromeil poiau TrpudoB, pacTECHUH,
YKUBOTHBIX, MUKPOOPTAaHMU3MOB, O YEJIOBEKE Kak OMOCOIMAILHON CHCTEME, O POJIH
OMOJIOTMH B MPAKTUYECKON NEATEIbHOCTHU JIIOIEH;

OBJIaJICHNE YMECHHSAMU IMPOBOJIUTH UCCICAOBAHIS 0OBEKTOB JKUBOU TIPUPOJIBI C
UCIIOJIb30BAaHUEM JIA0OPATOPHOTO OOOPY/OBaHUS W HMHCTPYMEHTOB ITU(POBBIX
nabopaTopuii, OpraHu3alud HaOMIOACHUS 32 COCTOSHHEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB PabOTHI C OMOJOTHYECKON UH(POPMALIMEH, B TOM YHCIIE O
COBPEMEHHBIX JOCTIDKCHUSIX B 00JaCTH OMOJIOTHH, €€ aHadnu3 U KPUTHYECKOE
OIICHUBAHUE;

OCBOCHHME JKOJOTUYECKH TPAMOTHOTO TIOBEICHMS, HAIMPaBICHHOTO Ha
COXpaHEHHUE COOCTBEHHOTO 3/I0POBBS M OXPAHBI OKPYIKAIOIICH MPUPOTHOMN CPEIbI;

puoOpeTeHNE MpeIcTaBIeHU 0 chepax mpodecCuoHaIbHON NeITeIbHOCTH,
CBS3aHHBIX C OWOJIOTHMEH W COBPEMEHHBIMH TEXHOJIOTHSIMHU, OCHOBAaHHBIMHU Ha
JTOCTIKCHUSIX OMOJIOTHH.

OOmiee YMUCIIO YacoB, PEKOMEHJIOBAHHBIX JJISI H3y4YeHHS OWOJOTHM Ha
yIIIyOJICHHOM YpOBHE, — 272 yaca: B 7 kjacce — 68 dacoB (2 yaca B Helel0), B 8
kiacce — 102 yaca (3 gaca B Hegento), B 9 kinacce — 102 gaca (3 yaca B HEZIEIHO).



COJEPXKXAHUE OBYUYEHUA
7 KIIACC

Bsenenue

[uronorus — Hayka o kjeTke. CoBpeMeHHas kjieTouHas teopus. Kierka —
€AUHULA CTPOECHUS, KU3HEACATECIbHOCTH U PA3MHOKEHUS KUBOr0. XUMUYECKUI
coctaB kieTkd. CTpyKTypHass OpraHu3alus KIETKA. OYKapuOTHBIE U
MpOKapuoOTHBIE  KiIeTku. MeMmOpana. I[lutorurasma. Opranowasl. Enunas
MeMOpaHHasi CcuUCTeMa KJIETKHM. MUTOXOHJApUU U T1acTuabl. lluTockener wu
opraHouzbl JBWXeHUS. Snpo. XpomocoMmbl. ['eHbl. YIBOEHHE XPOMOCOM.
[TnonaHocTh kieTku. Kierounsi nukn. Muto3. Meiio3. Pasmuoxenue. Tumbl
YKU3HEHHBIX ITUKJIOB.

Bupycosorust — Hayka o Bupycax. Bupycel — HekneTounble (opmbl. Briasg
POCCUHCKUX M 3apyOeKHBIX YU€HBIX B pa3BUTUE BHUPYCOJIOTMU. BupycHsle
3a00JIeBaHUsl PACTEHHM, )KUBOTHBIX U YesloBeKa. Mepbl MPOPMIAKTUKA BUPYCHBIX
3a00JIeBaHUM.

CoBpeMeHHass  KJlacCU(PUKalMs  OPraHu3MOB, OCHOBHBIE  IPUHLMIIBIL.
Knaccuduxanuss OpraHu3mMOB M SBOJIIOIMOHHOE YydeHHE. Teopus 3BOJIIOIUU
Yapne3a lapBuHna.

MeTonbl HaydyHOTO TO3HaHUS B Ouosoruu. [IpaBuna paGoThl CO CBETOBBIM
MHUKPOCKONIOM. BpeMmeHHble W TMOCTOSIHHbIE MHKpomnpenapaTtsl. MeToanka
MPUTOTOBJICHUS BPEMEHHBIX MHUKpoOIpenapaToB. MUKpOCKOMMS ONTHYECKas,
AIIEKTPOHHAsA, CKAHUPYIOLIas, 30H10Basl.

Jlemoncmpayus TOpTPETOB  YUEHBIX, MHUKpOodoTOorpaduii  KIETOUHBIX
CTPYKTYP, BBIIIOJHEHHBIX C TOMOIIBIO PA3JIMYHBIX TUIIOB MUKPOCKOIINH.

Jlabopamopnvie u npakmuueckue pabomaul

[IpaBwia TexHUKH O€30MACHOCTH TMPU TMPOBEACHUU JAOOPATOPHBIX M
MpakTU4YeCKux paboT. OCHOBBI MHUKPOCKONHUHU: TPUTOTOBJIEHUE BPEMEHHBIX
npenaparoB U pabora ¢ Mukpockornom. OdopmieHue pe3yabTaToB padOThl C
MHKPOCKOTIOM.

bakrepuu u apxeu

Mukpobuonorus — Hayka O MuKpoopraHusmax. OCOOEHHOCTH CTPOCHHS
MPOKApUOTHON KieTKu. Muoroo6pasue ¢opMm KkiIeTok Oakrepuil. Poct wu
pa3mHoxkeHue Oaktepuil. Cnopsl Oaktepuid. JKu3HenesTeNbHOCTh OaKkTepuil:
aBTOTpopHBIE W TreTepoTpodHBIC, aHA’pOOHBIE U  a’dpoOHBIE OaKTEpHH.
[{nanoOakTepuu ¥ UX POIH B IPUPOJIE.

Oco0eHHOCTH OpraHu3aly apxeil 1 uX oTIn4us ot Oakrepuil. Ponb apxeit u
OakTepuii B BO3BHUKHOBEHUH 3YKAPUOTOB.



PacnpocTtpan€HHOCTh OakTepuii M apxed, WX POJIb B MPHUPOAE U KHUZHU
yenoBeka. Posib GakTepuii B OMOT€OXMMHYECKUX ITUKITaX.

Jlabopamopnvie u npakmuueckue pabomal

N3ydyeHne MeTo10B 1e3UH(PEKIUN U CTEPUITU3ALIUN.

N3yuenne Mmopdonorun 6akreprii Ha MUKPOCKOIIMYECKUX MpenapaTax.

MHoroo0pa3ue 0THOK/JIETOYHBIX IYKAPHOT

OCHOBHBIE TNpPHU3HAKA OIHOKJIETOYHBIX JYyKapuoT. CTpoeHHe, IBH)KCHHE,
NUTaHUE, Pa3MHOXKEHHE OJHOKJIETOYHBIX aBTOTPOPHBIX U TIeTepOTPOHBIX
JYKapuoOT HAa NPUMEpPE 3BIJIEHbI M TPUMIAHOCOMBI, TPUXOMOHAJbl M KHUIIEYHON
AIMONMK, UHPY30pUd TY(ETbKH W MaJIIPUIMHOrO IUIa3MOJHMS, PagUuONIApUl U
dopamunudep, ameob! npoTtes, AMaToMe. 3HaUeHUE OJHOKIETOYHBIX dYKapHOT B
npuposie U Ku3HU yenoBeka. CoHHas Ooine3Hb, Oone3Hp lllaraca. Koxsbiil u
BHCLIEpaIbHBIN Jeimanno3. Tpuxomonuas. JIsmMOamo3.

Jlabopamopuvle u npakmuueckue padomaol

N3yyeHue oqHOKIETOYHBIX OPTaHU3MOB MOl MUKPOCKOIIOM Ha BPEMEHHBIX U
(uKCHPOBaHHBIX MUKpOIIpENaparax.

ApxenjacTuIHbIe WIH «PACTECHUD)

boranuka — HayKa 0 pacTeHusIX

Kparkas wuctopus pa3BuTusi OoTaHuKU. boTaHmka u OOBEKTHI €&
uccienoBannii. OOBEM 1HapcTBa «pacTeHUS» B  COBPEMEHHON  CHCTEME
opraHudeckoro wmupa. Pasznensl Ootanuku. CBsi3b OOTaHUKH C JAPYTUMH
OMOJIOTMYECKUMHU HayKaMU, MEJUIIMHON U CEJIbCKUM XO03sIICTBOM. Posib O0TaHUKH
B (OpPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KApTHUHBI  MHpA.
[lepcniekTuBBI pa3BUTHS OOTAHUKHU Kak Hayku. [[pumeHeHne O0TaHUYECKUX 3HAHUH
yesioBekoM. [Ipodeccun yenoBeka, CBsI3aHHbIE C OOTAHUKOM.

Jemoncmpayus TOPTPETOB YUEHBIX, JKUBBIX PACTCHUM, KOJUIEKIMU U
MYJISDKEH.

OO0mas opranu3anus pacTUTEILHOI0 OPraHu3Ma

PacturenvHas kieTka u €€ 0COOCHHOCTH.

Pacturenbupie TkaHu. OTKpBITHE pACTUTENbHBIX TKaHeW. CTpoeHue u
GbyHKIIUU pacTUTENbHBIX TKaHel. [IpocTeie u cioxHbie TkaHu. OOpa3oBaTeIbHEIE,
ITIOKPOBHBIE, OCHOBHBIE, MEXaHUYECKUE, ITPOBOSAIINE TKAHU.

Opradbl ¥ CUCTEMBbI OPraHOB PACTUTEIIBHOTO OpraHu3Ma, X B3aUMOCBS3b.
PacTurenbHpIl OpraHu3M Kak €QuHOE Lelioe. BereratnBHbIE W TeHEpATUBHBIE
OpTaHbI.

Jlemoncmpayusa oOnBITOB MO OOHAPY>KEHHUIO B CEMEHAX pACTEHUU BOJIbI,
MUHEPaTbHBIX M OPTAaHMYECKUX BEIIECTB, Kpaxmaia, OeKa 1 JKupa.

Jlabopamopnsie u npakmuyueckue padomeol.



N3yueHne CTpOECHMS PACTUTEIBHBIX KIETOK HA TOTOBBIX M BPEMEHHBIX
MHKPOIIPENapaTax.

Habnrogenue mpouecca IuiazMosiM3a W JIEIJIA3MOJM3a B PACTUTENbHBIX
KJIETKaX MOJI MUKPOCKOITOM.

N3yuenne o0cOOCHHOCTEH CTpOEHUs] TKaHEH pacTeHUH Ha TOTOBBIX H
BPEMEHHBIX MUKpOIIpenaparax.

W3ydeHne CTpoeHHs OpraHOB PacTeHMid Ha JKMBBIX OOBEKTaX U repOapHBIX
oOpasrax.

CnopoBble pacTeHust

Kpacublie, 3enénble m XapoBble BOIOPOCAHM. AJBIOJOTHS — HayKa o
BOJOpOCISIX. Bomopocnm —  HETAaKCOHOMHMYECKas TIpyINIa  OPraHU3MOB,
MPUCIIOCOOJICHHBIX K )KMU3HU B BOJIHOM CpPEJIe, OTHOCAIIUXCS K pa3IMYHbIM HAPCTBaM
B COBPEMEHHOM CHUCTEME OpPraHHYEeCKOro Mupa. MecTo KpacHBIX, 3€IEHBIX H
XapOBBIX BOJIOPOCIIEH B COBPEMEHHOM cucTeMe opraHndeckoro mupa. OcobeHHocTu
UX CTPOEHUs, Pa3MHOKECHMS U KU3HEHHBIX HHUKJIOB HA NMPUMEPE XJIAMUJAOMOHA/IBI,
XJIOPEJUTBI, K130 OPbl U YIbBbI, CHUPOTHPHI U Xaphl, MTOP(PUPHI.

bypsie Bogopocin, X TAKCOHOMUYECKOE TOJIOKEHNE BHE LIAPCTBA PACTCHUM.
JKusHenHble UKITBI JJaMHUHapUK (MOpckas KarycTa) u pykyca. Pacnipoctpanenue u
9KOJIOTHs. POJIb B IPUPOIE M 3HAYEHHUE B KU3HU YEJIOBEKA.

[IpoucxoxeHrne BbICIIUX pacTeHui (AMOpHUO(UT) OT XapOBBIX BOJOPOCIEH.
CoBpeMEHHBIE TOAXO0/IbI K CHCTEMATUKE PACTEHUM.

MoxoBuanble wuam mxu. OOmas XapakTepucTHUKa, CTPOCHHUE U
KU3HENIEATEIIbHOCTh, )KU3HEHHBIN UK MXOB. MHorooOpasue MxoB. KykymikuH
1€ u charnym. PacnipoctpaHeHue U 3KOJI0TUsl MXOB. 3HaU€HUE MXOB B IIPUPOJIE U
KU3BHENIEATEIbHOCTH  YenoBeka.  TopdooOpazoBanue.  [leyéHouHukHM U
AHTOLIEPOTOBBIE.

IlnaynoBuanbie (miaaynsl). OOmas xapaktepuctuka. Mopdoioruaeckue
OCOOCHHOCTH BEreTaTUBHBIX OpraHoB. OCOOEHHOCTH OpraHMU3alMH, KU3HEHHOTO
UKIa [iayHa OynaBoBuaHOro. IlosoBoe mnokoneHue, peaykuus ramerodura.
PacnpocTpaHeHre W SKOJIOTHS IUJIAyHOBUIHBIX. 3HAUYEHUE B MNPHUPOAE U
UCIIOJIb30BaHUE 4YENOBEKOM. lckomaemble IIayHOBUIHBIE. Ponb HMCKOMaembIxX
MJIAYHOBUIHBIX B PACTUTEIHHOM IMOKPOBE MAJICO30MCKON 3pbl M B 00pa30BaHUU
KaMEHHOTO YIJISl.

IManopoTHNKOBHIHBbIE (MAMOPOTHUKHU U XBolM). OOIIas XapakTEpUCTUKA
NArOPOTHUKOBUJIHBIX. (OCOOEHHOCTM OpraHu3alid BEreTaTUBHBIX OPraHOB,
KU3HEHHOIO0 LHKJIA XBoIIAa 1mosieBoro. CTpoeHue U IKU3HEAESATENbHOCTD
ManopOTHUKOB. JKW3HEHHBIM LMK NAIOPOTHUKOB HA MPHUMEPE IMIUTOBHUKA
MY>KCKOT0. PacnpocTpaHeHre W 3KOJIOTHsS NAllOPOTHUKOBHUJIHBIX. 3HAYEHUE B
MIPUPOJIE U KU3HEAEATEIbHOCTH YEJIOBEKA.



Jlabopamopuusie u npaxmuyeckue padbomul

N3y4uenne 0cOOEHHOCTEHN CTPOCHUS M )KU3HEHHBIX IUKJIOB OJTHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX 3€JIEHBIX, XapOBBIX M KpPAacHBIX BOJIOPOCIIEH Ha >XKUBOM U
repOapHOM Martepuase.

N3yyeHue cTpoeHus: U >KM3HEHHBIX IUKIIOB OYpBIX BOJAOPOCIEH Ha KHUBOM U
repOapHOM MaTepuale.

N3ydeHne ocoOOEHHOCTEH CTPOCHUS KYKYIIIKMHA JIbHA U carHyma (Ha )KUBBIX
1 repOapHBIX 00BEKTaX).

N3yyenue ocobOeHHOCTEW CTpOEHHUs IulayHa OyJIaBOBHUIHOTO (HA >KUBBIX U
repOapHbIX OOBEKTAX).

N3yueHne 0cOOEHHOCTEN CTPOCHHUSI XBOIIA MOJIEBOTO (Ha )KMBBIX U TepOapHbIX
00BEKTaXx).

N3yyenue ocobeHHOCTEN CTpOEHUsI MAaNOPOTHUKA IIIMTOBHUKA MYKCKOTO (Ha
YKUBBIX U repOapHbIX 00BEKTAX).

CeMeHHBIE pacTeHus

I'on1ocemennble. BO3HUKHOBEHHE CEMEHHM — Ba)XHBIM JTall B DBOJIOIUHA
BBICIIMX PAacTEeHHW. /[peBHUE CEMEHHBIE NMAIIOPOTHUKH, UX POJb B JAIbHEHIIEM
pa3BUTHH CEMEHHBIX pacTeHuid. OOmMe TPU3HAKKM CEMEHHBIX PACTeHUH Kak
HamOoJiee MPUCIOCOOJICHHBIX K CYIIECTBOBAHHMIO Ha cyiie. ['oloceMeHHble —
HETAaKCOHOMHUYECKasl TpyIna CEeMEHHbIX pacTeHud. OOIIas xapakTepUCTHKA,
OCOOCHHOCTH OpraHM3allMM TOJIOCEMEHHBIX. JKM3HEHHBIM IMKJI XBOWHBIX Ha
nmpuMepe COCHbl. Pa3HooOpaswe TOJIOCEMEHHBIX. XBOWHBIC, [ HMHKrOBBIC,
CaroBHukoBble, ['HeToBble. PacnpocTpaHeHHME ¢ 3KOJIOTHSI TOJOCEMEHHBIX.
3Ha4YeHue B MPUPOJE U B XO35MCTBEHHOM AEATEIbHOCTH YEIOBEKA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yueHne ocoOEHHOCTEN BHEIIIHETO CTPOSHUSI BETOK, XBOM, IITUIIIEK U CEMSH
XBOWHBIX (€J1b, COCHA, JIUCTBEHHHUIIA).

LIBeTkoBbIe pacTeHusi. OOmas xapakTepUCTUKa NBETKOBbIX. CTpoeHHE U
JKU3HEJEATEbHOCTh 1BETKOBBIX. [[BETOK Kak OpraH IMOJOBOTO Pa3MHOXKEHHS Y
MOKPHITOCEMEHHBIX ~ pacTeHud. PasHooOpasue IBETKOB: TpPaBWIbHBIE W
HeIpaBWibHbIe, 000€MNoJibie U pazieiabHonosabie. OIHOAOMHBIE W ABYIOMHBIE
pactenusi. CouBerus (cioxsble, npoctbie). lIBerenune. Pa3zButue MHUKpo- H
meracriop. ['ametsl.  Omnbuienue.  OmnogorBopenuwe.  3urora.  [[BoiHOe
OIUIOZIOTBOPEHHE Y TOKPHITOCEMEHHBIX (LBETKOBBIX) pacteHuid. Paboter C.I.
Hapammuna. )Kr3HEHHBIN HUKIT IBETKOBBIX.

[lnoner m cemena. PasnooOpasme togoB. Cyxue W COYHBIC ILUIOJBI.
OnnoceMsHHbie W MHOrocemsiHHble TUIoAbl. Comnoaus. CTpoeHue ceMmsiH
JIBYJIOJIbHBIX U OJHOJOJBHBIX pacTeHui. PaznooOpasue cemsiH. PacripoctpaHnenue



IUIOZIOB U CEMSH B MPHUPOJE. YCIOBUS MpOpacTaHUs ceMsH. JlpIxaHHe CEeMsH.
PasButne mpopoctka. PacmipocTpanenue miooB U CeMsiH B PUPOJIE.

NuauBuayanibHOE pa3BUTHE pacTeHHil (oHTOreHes). llepuoasl oHTOreHes3a:
AMOPHOHATBHBIN, MOJIOJIOCTH (FOBEHWJIBHBIN ), 3PEJIOCTU (Pa3MHOKEHHUS ), CTAPOCTH
(CeHMIIbHBIN) HA IPUMEPE MOKPHITOCEMEHHOTO pacTeHusi. CTaiuy BereTallmOHHOTO
nepuoja pacTeHUM Ha MpUMEpPE 37aKOB (BCXOJbI, KYIIEHHE, BBIXOJ B TPYOKY,
KOJIOIICHHE, I[BETCHUE, CO3PEBAHUE).

Jlabopamopusle u npakmuyeckue padomaol

N3yuenne mopdosioruu 1BeTka (Ha *KUBBIX U (PUKCUPOBAHHBIX O0BEKTAX).

N3yuenue paznooOpaszus colBeTuii (Ha repoapHbIX 00pasiax).

W3ydeHne CTpoeHHs 3aBs3M LIBETKAa U CEMSIIOYKH O] MHUKPOCKOIOM (Ha
TOTOBBIX MUKpOIIpEnapaTax).

N3yuyeHue cTpoeHus ceMsiH MOKPHITOCEMEHHBIX PACTEHUM.

N3ydeHue cTpoeHus MI0/10B U COIUIOAMIA.

CTpoeHue ¥ KU3HEAEATEIbHOCTh CEMEHHbIX PACTEHUH

IToOer u moGeroBbie CUCTEMBI

[To6er. Mopdonoruss mobera. CrtpoeHue O0OJMCTBEHHOrO IMobera. Y3el.
Mexnoy3nue. MeramepHocTb. Pa3zHooOpa3ue 1oOeroB. YKOpPOUYEHHBIE U
yanHEHHBIE ToOeru. BeretatuBHbie U reHepatuBHbie moderu. [lonoxenue nodera
B IIpocTpaHcTBe. BuaonsmeHEéHHble noderu.

[Touka — 3auvarounsiii moGer. Crtpoenune mouku. PazHooOpazme mouek:
BEr€TaTUBHBIE, BETETATUBHO-T€HEPATUBHBIC, TEHEPATUBHBIE, OTKPBITHIE, 3aAKPHITHIE.
Bepxyieunsie, 00koBbI€ (I1a3yLIHbIE) U TPUAATOYHBIE TOYKH.

Crebens. Mopdoiorus crebins. Dopma crebnelt y TpaBSHUCTBIX U APEBECHBIX
pPaCTEHUMN.

Anatomust crtebnss. CrtpoeHue creOiis JABYJOJBHBIX M OJIHOJOJBHBIX
TpaBSAHUCTBIX pacTeHuil. Pacnonoxkenne mpoBojsauux TkaHeil. CtpoeHue crelmus
JPEBECHBIX PACTCHUM.

Oynkuuu  crebnsa. MexaHnuyeckasi,  TpaHcHopTHas.  BereraTtuBHoe
Pa3MHOXEHUE [[BETKOBBIX PACTEHUM.

Jlemoncmpayusa onvima — NEPEABUKEHUE MHUHEPAJIBHBIX M OPraHUYECKUX
BEILECTB M0 CTeOI0, BUIOM3MEHEHHBIX TTOOETOB.

Jlabopamopuvie u npakmuyeckue padomol.

N3yyenne mMopdosornn mobera Ha KUBBIX OOBEKTAX WM Ha TepOApHBIX
oOpasrmax.

W3yyeHue CTpOEHHs BEreTaTUBHBIX, '€HEPATUBHBIX W CMEIIAHHBIX IOYEK.
Pa3HooOpa3ue nouek y ApeBECHBIX PACTCHUM.

W3yyeHue momepevyHoro Cchujia CTBOJA PACTEHUH M aHaIU3 BIUSHUS
DKOJIOTHYECKUX YCIIOBUM HA PA3BUTHE PACTEHUMU.



N3yyenne ocoOOCHHOCTEN aHATOMUYECKOIO CTPOCHHMS CTEOJIA IBYAOJBbHBIX U
OJTHOJOJBHBIX TPABSHUCTBIX PACTEHHM (HA JKMBBIX OOBEKTAaX WJIM Ha repOapHbIX
oOpasmax).

N3yyeHue ocoOEHHOCTEW aHATOMUYECKOTO CTPOEHHUSI CTEOJsi JAPEBECHBIX
paCTECHUH.

W3ydeHue TpaHcropTa BEIIECTB B cTeIe.

N3yuenue metamopdo3oB mobdera.

Jluer. Mopdonorus nucrta. JlucroBas MIIacTUHKA, OCHOBAaHUE JIUCTA,
YepeloK, MPUINCTHUKU. Pa3zHooOpa3ue JUcTheB: (HOPMBI JUCTOBBIX IJIACTUHOK,
JKUJIKOBAaHUE JIMCTBEB, IPOCTBIE M CIIOXKHBIE JUCThs. JlucropacnosoxxkeHue u
JUCTOBAs Mo3anKa. BuponsmeHeHus: TUCThEB U UX (PYHKIUU.

AHaroMus JaucTa. DnuAepMa U yCTbUYHBIN anmnapaT. Meszopuut. [TurmenTs
mucta. [lmactunel. XKunky (CocyAauCTO-BOJIOKHUCTBIE ITydkH). (OcoOeHHOCTH
CTPOCHMS CBETOBBIX U TEHEBBIX JIUCTHEB.

OyHKIMM JHCTA. 3amacarolias, 3allUTHas, BETETATUBHOE PAa3MHOXKEHUE U
npyrue ¢yHkuuu. TpaHcnupanus U razooOMeH. BiusHue BHENIHUX YCIOBHM Ha
Tpancnupaiuio. Dorocunres. 3HaueHue poTocuHTe3a. KocMuueckas posib 3€JIEHBIX
pactenuit (K. A. Tumupsizes). Jlucrtonasn, ero NpuurMHbI, MEXaHU3M U 3HAYCHUE B
YKU3HU PAaCTEHUS.

Jlemoncmpayua onvimog: BBHIICICHUE NUIMEHTOB JINCTA HA IIpUMeEpe
CIOUPTOBOM BBITSXKKH XJIOpO(HILIa; 00pa3oBaHUE Kpaxmaia B 3€JEHBIX JUCThIX Ha
ceery (¢uryper FHO. Cakca); BIusSHHME CHJIBI CBETa Ha BBIJICJICHHE KHCIOpOa
BOJIHBIMU PacTEHUSAMHU (ITOACUYET My3bIPbKOB KUCIOPOAA).

Jlabopamopnwie u npakmuueckue pabomol.

N3yyenue Mop(oIoriuu TUCTa Ha )KUBBIX 00BEKTAX UK TepOapHbIX 00pasiax.

Tunel 1 GopMyJIbI IMCTOPACTONOKEHHUS.

HccenenoBanre aHaTOMUU JIMCTA € IIOMOLIBIO CBETOBOI'O MUKPOCKOIIA.

N3yuenne metamopdo30B JInCTA.

Kopenb n xopHeBbie cucteMbl. Mopdonorus kopHs. Buasl kopHeil. Turbl
KOPHEBBIX CUCTEM.

Anatomusi kopHs. 30HbBI KOpHA. KopHeBoi uexnmuk. CTpoeHHE KOpHSA Ha
IIONIEPEYHOM CPE3€ B 30HE BCACHIBAHUS.

OyHKIMU KOpHS. 3aKkperieHue pacTeHuss B cyoOcTtpare. BcacwiBanuwe wu
IIPOBEJCHUE BOJIbI U MUHEPAJIbHBIX BEILECTB. 3allaCaHUE MUTATEIbHBIX BEIIECTB.

MuHnepanbHoe nuTaHue pacteHui. l[locTyrneHune BOAbl M MHUHEpAJbHBIX
BemecTB. KopHeBoe naBiieHHE. DNEMEHTbl MUHEPAIBHOIO MNHUTaHUS (Makpo- U
MUKpPO3JIEMEHTHI).  BblpaniuBaHue pacTeHHd METOJaMH THUJPOINOHUKH U
aspornioHuku. ObecrieyeHne yciaoBU sl AbIXaHHUsI KOPHSI.



Jpixanue xopHsa. CuHTe3 OMONOTHYECKH aKTHUBHBIX BellecTB. BereraTuBHoe
pa3MHOkeHue. BugonsMenenus KopHei u ux QpyHKUIuu.

Jlemoncmpayua oTpacTaHus NPUAATOYHBIX KOPHEH HA NMPUMEPE CMOPOINHBI
U JpYyTUX PACTECHHU; MOCTYIUIEHUS BOJBlI M3 IOYBBI B KOPEHb, HArHETAOIIETO
JIEUCTBHS KOPHSI; BUIOU3MEHEHHBIX KOPHEH.

Jlabopamopnwle u npakmuyeckue padbomaol

N3ydenne MOppoIoTuu KOpHsI Ha )KUBBIX 00BEKTaX MIIM repOapHbIX 00pasiax.

N3ydeHre aHaTOMUYECKOTO CTPOCHHS KOPHS Ha TOTOBBIX MUKPOIIPENApaTaXx.

M3ydeHne CTpOeHHs] KOHYMKA KOPHSI MPOPOCTKA MIIEHULBI U NEPBUYHOTO
CTPOEHMSI KOPHS Hpuca (UM IPYyroro pacTeHUs).

N3ydeHne CTpOEHHs KOPHEBBIX BOJOCKOB C TIOMOIIBKD CBETOBOIO
MHKPOCKOIIA.

HccenenoBanre BIUSAHAS BO3yXa HA pa3BUTUE KOPHEH.

N3yuenne Mmetamop(o30B KOPHSI.

BereratuBHOe pa3MHOKEHHE PpacTeHMHd. BereraTuBHOE pa3MHOKEHHE
IIBETKOBBIX PACTEHHH MW €ro 3HAYEHUE B ECTECTBCHHBIX YCIOBUSAX H B
CEJIbCKOXO3SIICTBEHHOM ~ mpakTuke.  OcCHOBHbIE ~ (DOPMBI  BEreTaTHUBHOTO
Pa3MHOXEHUS: KOPHSAMH, JIUCThSIMH, HAJ3€MHBIMH U TOJ3EMHBIMU TOOETaMHU.
Pasmuoxxenne npuBuBkoil. Pa6oter U.B. Muuypuna. KinonupoBanue pacteHuil.
MUKpOKIOHAIIBHOE pa3MHOXKEHHWE pacTeHui. KilerouHas WHKEHEpHUs Kak
COBPEMEHHAS TEXHOJIOTUS PA3MHOKEHHS PACTEHU.

[TouBa. PabGotet B.B. [lokydaeBa o mouBe. XapakTEepHCTHKA TOYBHI.
Paznoo6pasue nous. [1nogopoaue noussl. Y qo0penus. Hapymienus MUHEpaabHOTO
NUTaHUsI pacTeHUi. ArpoTrexHuueckue npuémbl oOpaboTku mousbl. [loHsATHE O
CeBOOOOPOTE U €ro 3HAYEHUU JJIs1 BBIPAILIUBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP.

Jlemoncmpayusn crnocoO0OB BEreTaTUBHOIO Pa3MHOXKEHUST Ha MpUMEpE
KOMHATHBIX PACTCHUMU.

Jlabopamopnwie u npakmuyueckue pabomol

N3ydeHne MuTO3a B KOPEIIKE JTyKa.

N3ydeHne )XKM3HEHHBIX [IUKJIOB pacTeHUM Ha repOapHbIX 00pa3Iax.

MeTo1bI MUKPOKJIIOHAJIBHOI'O PA3MHOKEHUSI PACTEHUM.

Kunaccupukanus nBerkoBbiX. OnHononbHbie U [BynonbHble. CemelicTBa
uBeTKoBbIX. JIBynosbHble:  Kpecrousernele, Po3ousernble, [lacn€Hosbie,
Crnoxnougetnble, MoTbuibkoBbIE (B0OOBBIE), 30HTHYHBIE. OIHOAOIBHBIE: 3IaKH,
AmapwiuncoBsle, JIuneitnpie. Opxuanbie. OTIMUUTENBHBIE PpU3HAKU. DOpMYIIBI U
JarpaMMBbl IBETKOB. /[MKopacTyIye U KyJIbTypHBIE IPEACTABUTENN CEMENCTB, UX
3HAQ4YEHUE B NIPUPOJIE U MCIOJIB30BAHKUE YEIOBEKOM. PacnpocTpaneHne u dKOJIOrus
LBETKOBBIX.

Jlabopamopnvie u npakmuueckue pabomaul



M3yyeHne  OTIIMYMTENBHBIX  NPU3HAKOB  IPEICTABUTEIEH  CEMEMCTB
ITOKPBITOCEMEHHBIX.

OmnpeneneHne MpencTaBUTENEH Pa3iIUYHBIX CEMEHCTB C HCIOJIb30BAHUEM
OIIPEJENUTENICH PACTCHUN WIN ONPEIEIUTEIBHBIX KAPTOUYEK.

JKoJI0rHs pacTeHuil. PacTteHuss B npupoaHbIX coo0mecTBax

Pacrenus u cpena oburanus. Jkonorudeckue paktopsl. PacteHus u ycioBus
HEKUBOW MPHUPOJBI: CBET, TEMIIEPATYPa, BIAKHOCTh, MUHEPAJIbHBIN COCTAB MOYBBI.
DKOJIOTMYECKHE TPYNIIBI paCTeHU. PacTeHust U yCIOBUS JKUBOW NPHUPOBI: IPSIMOE
U KOCBEHHOE BO3JEHCTBUE OPraHM3MOB Ha pacTeHHs. B3aumocBsa3nM pacTeHUin
MEXIy COOOM U C IPYTUMH OPTaHU3MaMHU.

3HaueHUe NOYBEHHBIX OPraHU3MOB JUIsl NUTaHMUs pacTeHuil. Puzocdepa.
baktepuanbuble KiayOeHbKH. Muxopusa (3HIO- M OSKTOMHUKOpH3a). 3eJEHBIC
ya0OpeHus.

PactutensHoe  coobmiectBo  (duronenos). buonenos.  Dkocucrema.
buopasnooOpasue. BuioBoi cocTaB paCTUTENIBHBIX COOOIIECTB, JOMUHUPYIOIIUE B
HUX BUABl pacTeHMi. PacmpeznerneHue BHUJIOB B PAaCTUTENBHBIX COOOIIECTBAX.
SpycHoctb. PacturenbHble cooOiiecTBa: jeca, jyra, 00j0Ta, TyHAPBI, MYCTHIHU.
[Tpucnoco61eHHOCTh pacTeHH K cpesie U MecTaMm oouTaHus. CMeHa pacTUTEIbHBIX
cooO1ecTB. PacTurensHOCTD (pacTUTENbHBIN MTOKPOB). Dropa.

B3aumocBs3p opranuzmoB. WHpeximoHHbie O00JIE3HM paCTeHUd W UX
Bo3Oynutenu. BupycHele (Mo3amdHas Ooyie3Hb Tabaka, IEeCTPOJICIECTHOCTD
TIOJIbIIAaHA U JIPYTHUE), TPUOKOBbBIE (prKaBYMHA, MyYHHUCTAsl poca) U OaKTepraIbHbIC
(Mokpast THWIb) 3aboneBaHus pacteHuid. MMmyHuter y pacrenuil. Ilpuunnb
pacnpocTpaHeHus: ”HPEKIUOHHBIX Oose3Hel pacTeHuid. [IpuHIunbI npoduiiakTuKu
U JiedeHUs] UH(PEKIIMOHHBIX 00JIe3HEel pacTeHUI B IPAaKTUKE PACTEHHUEBOACTBA.

IKcKypcuu uiu 6U0e0IKCKypcuu

N3yyeHue BUAOBOrO C€OCTaBa M SKOJOTUYECKOTO COCTOSIHMSI OIHOTO U3
PaCTUTENBHBIX COOOIIECTB PETHOHA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yyenne 0coOCHHOCTEH CTPOCHHS PACTCHHM PAa3IUYHBIX AKOJIOTHYECKUX

IPYIIIL.

PacTuTe1bHBIA MUP U AEATEJIBbHOCTH YeJI0BEKa
Paseutne pacturensHoro mupa. JKnsup pacrenuit B Boze. Ilepsbie HazeMHbIe
pacteHusi. OCBOGHHE PACTEHUSAMM CYIIU. ODTambl Pa3BUTUS HAa3€MHBIX PACTEHUMI
OCHOBHBIX CHUCTEMAaTHMYECKMX TIpynn. PuUHHOPUTBI — TmepBble Ha3eMHbIE
cocyauctele pacteHus. llosBnenne TkaHe u  opraHoB. Posb  gpeBHUX
MAIIOPOTHUKOBUIHBIX. Y CJI0KHEHUE PACTUTEIBLHOIO MUPA B IPOLIECCE 3BOJIFOLUU.



[Taneobotanuka. Mckomaembie octatku  pacTeHuid. OKaMeHEIOCTH.
Otnevarku. «’KHBbIE HCKOMMAEMBIE» CPEIN COBPEMEHHBIX PACTEHHIA.

KynbrypHble pacteHus M ux mnpoucxoxiaeHue. LleHTpbsl MHOrooOpasusi u
MPOUCXOXKIECHUST KylIbTypHBIX pacteHuid (mo H.M. Basunony). Kynberypa
3emuienenus. KylnbTypHble pacTeHHUsI CEIbCKOXO35MCTBEHHBIX YIOJIMil: OBOIIHBIC,
IUIOAOBO-STOAHBIE, ToJeBbie. [IpeacTtaBneHuss O cenekuMu U OWOTEXHOJOTHH.
MeTtonpl BBIBEIEHHSI HOBBIX COPTOB pAacTeHUM. BO3HMKHOBEHME KOHTPACTHBIX
MPU3HAKOB y pacTeHuil ogHoro Buaa. MckyccrBennsiii oroop. HacnencTBeHHOCTD,
U3MEHYUBOCTb. Co3nanue HOBBIX IIPOJI0BOJIbCTBEHHBIX KYJIBTYP.
[TponoBoibscTBEeHHAst 0€301aCHOCTh. baHKU ceMsiH.

Pacrenus ropoja, 0COOEHHOCTh TOPOACKOM (hJI0pbI. 3aHOCHBIE U A0OPUTEHHBIE
Buabl. CuHaHTpomHbIe, cOpHblEe pacteHus. WHtpoxyuentel. Ilapku, necomapkwu,
CKBEphl, OOTaHMuYecKHue caibl, AeHapapuu. O3eneHeHue. KoMHaTHbIE pacTeHus,
LBETOBOJICTBO.

[locnencTBust  OEATENBHOCTH — 4YeJlOBeKa B 3kocucremax.  Oxpana
pPaCTUTEIILHOrO MHUpA. BOCCTaHOBIEHME YMCIEHHOCTH PEAKUX BUIOB PACTEHUU.
Oco60 oxpansembie npupoaHbie Tepputopun (namee — OOIIT): 3amoBenHUKH,
3aKa3HUKHU, HallMOHAJIbHbIE NapkH, OnochepHble 3anoBeHUKU. OXpaHa pacTeHUH.
Pacrenns Kpacnoit kauru Poccutickon ®@enepanumu.

IKCKypcuu uau 8U0e0IKCKypcuu.

Pa3BuTue pactutenbHOro Mupa Ha 3emiie (3KCKYpCHUs B MAJIEOHTOJIOTUYECKHIMA
WJIA KpaeBeAUYECKUI My3eil).

Jlabopamopuvie u npakmuueckue padomaol.

N3ydeHne cenbCKOX03IUCTBEHHBIX PACTEHUM CBOETO PETMOHA.

N3yueHne cCOpTOBBIX OCOOCHHOCTEN KYJIBTYPHBIX PACTCHUIA.

8 KUIIACC

I'pudb1 U rpudoNOI00HBIE OPraHU3MBbI

Mukonorus — Hayka o rTpubax. OOmas xapakTepuUCTHKa TpUOOB.
Mopdonornyeckue OCOOCHHOCTH BEreTaTUBHOrO Teja. [udbl, MUIIETH.
Oco0eHHOCTH CTPOEHMS KJIETOK IpuOoB. CXOACTBO M pa3jiuyusi C PaCTCHUSIMU U
KUBOTHBIMHM. IluTanue r1pubOB (CUMOMOHTBI, campoTpodbl, IApPa3UThI).
Pa3MHOKeHHe rpuOoB.

[InecueBbie rpuobl. Che10OHBIE U STOBUTHIE TPUOBI.

3uromuiietbl. OCHOBHBIE YEPThl OpraHU3allid Ha npuMmepe mykopa. Poib B
PUPOJIE U )KU3HU YETIOBEKA.

AckoMHIIEeTBl WM  cymMyaTble TrpuObl. OCOOEHHOCTHM CTpOEHUS U
KHU3HECSATEIIbHOCTH, PACIPOCTPaHEHUE U dKOJOoruueckoe 3HaueHue. CTpoeHue Ha
npuMepe neHuimuia. OJHOKIETOUHbIE aCKOMUIETHl — APOXoKU. Vcmonb3oBanue



JIpOXKEH TpH BhiNedke xieba. IlapazuTnueckue npeacTaBUTENM aCKOMHULIETOB
(BO30yAMTENH CTIOPBIHBY, MAPIIA, MyYHUCTON POCHI U APYTUE) U BPE, HAHOCUMBIi
VMU CEIBCKOMY XO3SHCTBY.

bazuanomuiiersl. OOmIas XapakTepUCTUKa, OCOOCHHOCTH CTPOCHUS H
Pa3MHOKEHHUS Ha MpUMeEpe NUIAMNOYHBIX PUOOB. 3HaUeHHEe TPUOOB B MPUPOJIE U B
XKU3HU yenoBeka. Cbeqo0HbIe U si10BUTHIE TpHOBI. [lapazutnyeckue npeacTaBuTeNn
0a3uIMOMHUIIETOB (TOJJIOBHEBBIE, PKABYMHHBIE, HEKOTOPBIE TPYTOBBIE). MUKOpH3a 1
€€ 3HauCHHUE.

['pubononoOHbie opraHu3mbl. OCOOEHHOCTH CTpOEHUsI KJIETOK. OOMMIIETHI.
[TapasuTHueckue npeacTaBUTENI OOMULIETOB Ha IpUMepe GUTO(TOPHI.

OOmasi  xapakTepUCTHKA JIMXEHU3UPOBAHHBIX TpUOOB  (JIUIIAHHUKK).
Oco6enHoctu MOpGhOJIOTUH U AHATOMUYECKOTO CTPOCHUS JINIIIAWHUKOB, MUTAHUE U
pa3MHOXXeHHe. MHorooOpa3ue 1 5KOJIOTHYECKUE TPYIIIbI JUIIAHHUKOB. 3HAaUCHHE
JMIIAMHUKOB B IIPUPOE U XO3AMCTBEHHOU AESITENIBHOCTH YeloBeKa. IHIuKaTopHas
POJIb JIUIIAMHUKOB. JIMIIAHHUKN — TMOHEPHI TPUPOJHBIX COOOIIECTB.

Ponp rpuboOB B KpyroBopoTe BeIIECTB B 3Kocucteme. Ponb rpuboB B
NOYBOOOPA30BaHUM U OOECIEYEHUH IUIOAOPOJAMA TOuYBbl. boJsie3HETBOpPHBIE
(mapazutudeckue) rpuobl. Muko3sl. Mepbl mpo(rIakTHKA MUKO30B.

Jlabopamopnwie u npakmuueckue pabomol.

N3yuyeHne ocoOEHHOCTEN CTpOEHUs IJIOJOBBIX TEJ IUIAMNOYHBIX T'PUOOB Ha
MUKPOCKOITMYECKUX MpernapaTax u MyssiKax.

N3ydeHue cTpoeHus MIECHEBbIX IPUOOB: MyKOpa U MEHUIIMILIA.

N3ydeHue BIUSHUS BHEIIHUX (AKTOPOB HA MPOLIECC PAa3MHOKEHHUSI TPOAOKEH.

N3ydyeHue cTpoeHHS M KU3HEHHOro IMKiIa (GUTOPTOpPHl Ha JKUBOM U
repOapHOM Martepuase.

N3yueHue cTpoeHus JIMIIAWHUKOB (Ha repOapHbIX 00pasiax).

KuBoTHbIe

300/10rUs1 — HAYKA 0 JKMBOTHBIX

OO0mue u crneuuajgbHble paszenbl 300i0ruu. KpaTkas ucTopus pa3BUTHS
300JI0TUH.

OOuue u crenuanbHble METOJIbI M3yYeHHUs >KUBOTHBIX. CBS3b 300JI0THH C
JPYTUMHU M HayKaMH, MEAUIMHOM W CEJIbCKUM XO3SMCTBOM. 3HAuy€HHE
300JIOTMYECKUX 3HAaHUW Ui 4denoBeka. lIpodeccun uyenoBeka, CBSI3aHHBIE C
300JI0THEH.

Jlemoncmpayus TOPTPETOB YUYEHBIX, W300paKEHUH, MOJENEeH >KUBOTHBIX,
MYJISIKHA )KUBOTHBIX, BJIQXKHBIX IPENapaToB U APYToe.

Jlabopamopnvie u npakmuueckue pabomaul

CocraBiieHne peKOMEHIaIM 110 cO0py 30010rMUECKUX KOJIJIEKIUH.

CocTaBiieHue onvucaHuil mpoQeccuii, CBA3aHHBIX C 300JI0THUEH.



OO01ast opranu3anyst >)kUBOTHOIO OPraHU3Ma.

Oco0eHHOCTH CTPOEHHMS] KUBOTHOM KJIETKH. MHOTOKJIETOYHOCTh. TKaHU
KUBOTHOTO opraHu3zMa. CTpoeHue ¥ (YyHKIMH TKaHEH >KUBOTHOTO OpTaHHW3MA.
Opransl ¥ CUCTEMBI OPraHOB >KMBOTHOTO opraHu3ma. dopma Tena >KUBOTHOTO,
CUMMETPHS TENA, pa3MeEPHI TeA.

Jlabopamopnwle u npakmuyeckue pabomaol

HccnenoBanue KIETOK MOJ MUKPOCKOTIOM Ha BPEMEHHBIX MUKPOTIpEnapaTax.

CpaBHEHUE PACTUTEIBHON U dKUBOTHOW KJIETOK.

N3yueHue TkaHen )KUBOTHBIX.

CrtpoeHue M KU3HEACATEIbHOCTh }KHBOTHOI'0 OPraHu3Ma

Opranu3sMeHHbIN YPOBEHb OPraHU3ALMHU KU3HU

Ilutanme y KMBOTHBIX. DTamnbl MUTAHHUS Y JKUBOTHBIX. THUIBI MUTaHMUS.
DHI0UNTO3 U HK301UT03. Kitlerounoe u nmonoctHoe numeBapenue. [Ipoucxoxnenue
MAIIEBAPUTENBHON CUCTEMBI. DBOJIONMS MUIIEBAPUTEIIBHON cucTeMBL. Paznenenue
NUIIECBAPUTENBHOM  CHUCTEMBI  HA  OTJHEJIBL. Oco0eHHOCTH ~ TUTaHUsA
PaCTUTENBHOSIIHBIX KUBOTHBIX. OCOOEHHOCTH MUTAHUSI XUIIHBIX KUBOTHBIX.

Jlabopamopnsie u npakmuyueckue padoomol

N3ydeHne mnuTaHWs MNPOCTEUIIEr0 IOJ MHKPOCKOIIOM Ha BPEMEHHBIX
MHKPOIIpENapaTax.

W3yyenne nmWTaHWA OTHENBHBIX MPEACTABUTENEW PA3NMYHBIX TPy
YKUBOTHBIX.

Tpancnopr y :kuBoTHBIX. TpaHcnopt y cTpekaromumx u ryook. [lomoctu tena
y KUBOTHBIX. [IpOMCXOXKIEHHME M CTPOEHME IEPBUYHOM NOJNOCTH. PaszButuhe
BTOPUYHOU (LIETOMUYECKOM) MOJIOCTU. DBOJIIOLMS TMOJOCTEH Tela y >KUBOTHBIX.
@OyHKIMHA TEPBUYHOM M BTOPUYHOM NOJNIOCTH Tena. [IpuuuHBl BO3ZHUKHOBEHUS
TPAHCHIOPTHOM cucTeMbl. DOpMHUpPOBaHME KPOBEHOCHOW cucTeMbl. DyHKINU
KPOBEHOCHOW CHCTEMBI. 3aMKHYTHIE M HE3aMKHYThIE KDOBEHOCHBIE CUCTEMBI. CBS3b
TUIa KPOBEHOCHOM CHCTEMBI CO CTpPOCHHEM TNoJjiocTH Tena. KpoBooOpaieHue.
Ceparie. DBOMIONMS KPOBEHOCHOM CUCTEMBI Y IO3BOHOYHBIX KUBOTHBIX.

JbIxaHue 'y SKMBOTHBIX. lcrone3oBanue Kuciopoaa KMBOTHBIMHU.
Huddysus. [Ipixanue moBepxXHOCTHIO Tena. JpIXaHue Yy JIBYXCIONHBIX KUBOTHBIX.
dopMUpoBaHUE bIXaTEIbHBIX OpraHoB. JlpixaHnwe B BoAHOM cpezne. JKaOpsbl.
[pixanue B Ha3eMHOM cpene. JpIxaHue npu noMomu tpaxeu. JIErkue. IBoonus
JBIXATENbHOU CUCTEMBI y IIO3BOHOYHBIX KUBOTHBIX.

Boigesienue y kuBoTHbIX. OcMoc. Ocmornueckoe aasieHue. CTpoeHue
BBIJICJIUTEIILHON CUCTEMBI Y UBOTHBIX. DBOJIIOLMS BbIICIUTEIBHON CUCTEMBI Y
KUBOTHBIX. BrinenurenbHas cucrema HeQPUANAIBHOTO THUIIA.
[IporonedpuananbHas BBIJEIIUTEIbHAS cucTema. MeranedpuauanbHas
BblAeIUTENbHAA cucTeMa. CBsI3b CTPOEHMS BBIIEIUTEIBHON CHUCTEMBI C THUIIOM



MOJIOCTA TeJa. BBIAETUTENbHBIE CUCTEMBl AKTUBHOTO THMA. MalbIUrueBbie
COCY/JIbl. DBOJIIOIUS MTOYEK Y TTO3BOHOYHBIX JKUBOTHBIX.

Onopa W JBWKeHHMEe Yy SKMBOTHBIX. Opranbl JBWXEHUS VY KIETKH.
I'mppocratnueckuit  ckener. HapyxHbid  ckesieT. BHYTpEHHUN — CKEJIET.
@opMHUpPOBaHUE PHIYAKHBIX KOHEUHOCTEW, MPABUJIO pblYyara. JBOJIIOLHUSA OMOPHO-
JIBUTATEJIbHOW CUCTEMbI Y MO3BOHOYHBIX KMBOTHBIX. CTpoeHUE M. J[BUxkeHUe
B Boje. IInaBanne. Beitankusaromas cuina. [lnaBarensHele ny3bipu. JIBHKEHHUE B
Ha3eMHO-BO3AYIIHOM cpene. [Tonér. [logpemuas cuna. Paznuunbie TUIIBI TTOJIETA.

Peryasiuusi sKM3HeAesiTeJIbHOCTH Yy KUBOTHBIX. HepBHasg u rymopanbpHas
perymsinua. OcobeHHocTH HepBHOUM perynsuuu. JuddysHas HepBHas cucrema.
[Nanrnuu. llenTpanbHas u nepudepuyeckas HepBHas cucrtema. Lledanuzanus.
OBOJIONMST HEPBHOM CHUCTEMBI Yy IIO3BOHOYHBIX MKHUBOTHBIX. ['OpMOHanbHas
perymsinua. OCOOEHHOCTH TOPMOHAJIBHOW peryisauud. [lpumepbl HepBHOU U
TOPMOHAJIBHOW PETyJISLNHU.

Pa3Hoo0pa3ue :KMBOTHBIX

JIByXC/I0MHBbIE M TPEXCJIOMHBIE KHBOTHbIE M HMX OCOOCHHOCTH.
JByxcnovinele kuBoTHbIE. Tun Crpekaromue, win KHIIEYHONIOJOCTHBIE.
OcoOEHHOCTM  KJIIETOYHOW  OpraHu3alud. ONUJAEPMHC W TacTPOJEPMMUC.
CrtpekarenbHble KIETKU. JKM3HEHHBIN ITUKI CTpeKaronuX. @opMUPOBAHUE METY3bI.
JKu3HeHHBIN UK CUU(POUIHBIX U THAPOUAHBIX Meay3. Kopaibl.

Jlabopamopuwie u npakmuueckue padomol.

N3ydeHne CTpOoeHUs U )KU3HEACATEIIbHOCTU TUIPHI.

N3ydyeHne XUMHYECKOTO COCTaBa CKeJeTa KOJIOHUAIBHBIX KOPAJUIOBBIX
ITOJIUIIOB.

Tpéxcaoiinbie :kuUBOTHBIE. DOpMUpOBaHUE MOJOCTU Tesia. OCOOEHHOCTH U
GyHKIIUU BTOpUYHOM mosiocTh Tena. OpraHbl BBIACICHUS: NPOTOHEDPUIUU U
Metanedpuauu. OO MIaH CTPOCHHS TPEXCIONHOTO KUBOTHOTO. OCOOCHHOCTH
OpraHu3alvyd  TPEXCIOWHBIX JKUBOTHBIX. bunarepanbHas  (ABYCTOPOHHSIS)
cumMmetpus. [lepBuuHOpoThIe )KUBOTHBIE. TpoxodopHble KUBOTHBIE. JIMHSIONME
YKUBOTHBIEC. BTOPMYHOPOTHIE JKUBOTHBIE.

Tun Ilnockme 4vepBu. OCOOECHHOCTHM OpraHMW3alMM TUIOCKUX YepBEH Ha
npuMepe MOJIOUHOW TuiaHapuu. CTpoeHHe MOKPOBOB U KOXXHO-MYCKYJIBHOTO
Mmenika. [Tapenxuma. CTpoeHHE NUILEBAPUTENBHOM, BBIACIUTEILHON U HEPBHOM
cucrteM. Ilpucrnocobiienne IIOCKMX dYepBed K mnapasuTusMmy. CocasbIlUKy.
JKu3HEHHBIM UK MEYEHOYHOTO cocaibluka. JIeHTouHble 4yepBU. JKU3HEHHBIN
IIUKJI IUPOKOTO JICHTEIAa M ObIYbero (CBHHOTO) IemHs. J[pyrue mpeactaBUTenu
napa3suTHUECKUX IUIOCKUX uepBeil. [IpodumakTrka 3a00seBaHUl, BBI3BIBAEMBIX
IJIOCKUMH YEPBSIMU.

Jlabopamopnvie u npakmuueckue padomaoi



N3ydyeHne KU3HEOEATEIbHOCTH, BHEIIHETO W BHYTPEHHETO CTPOECHUSA
MMPECHOBOAHBIX MJIOCKHUX YEPBEMU.

N3ydyeHne CTpoeHHs Napa3UTHYECKUX IUIOCKUX YEPBEM HA BIIAXKHBIX
npernaparax.

Tun Kpyrabie uyepBu. OcoOEHHOCTH OpraHu3alliu KpPYTJIbIX YepBei.
CrtpoeHue KpyriibIX 4YepBeM Ha MpuUMepe 4velioBeuecKod ackapujbl. [IokpoBwl U
KOXXHO-MYCKYJIBbHBIM Memok HematoJ. Jluapka. CTpoeHne u (yHKIIMOHUPOBAHUE
CUCTEM OpPraHOB HeMaTo. JKU3HEHHBIN UKII YETOBEYECKOW aCKapUIBbI.

Jlabopamopnvie u npakmuueckue pabomaul

N3y4yeHue cTpoeHus 4enoBeuecKoi (CBUHOM) acKapubl.

Tun Koabuarsie yepBu. OcOOEHHOCTH OpraHU3alliy KOJIbYATHIX YepBEU Ha
MpUMEpPE TOKAEBOr0O yepBsi. CTpOEHHE MOKPOBOB U KOKHO-MYCKYJBHOTO MENIKA.
Opranmzanuss nonoctd Tena. CTpoeHHE MNHILIEBAPUTENbHON, KPOBEHOCHOM,
BBIJICTIUTEIILHOM W HEPBHOW cHCTEM. Pa3MHOXEHHE KOJbYATBIX YEPBEM.
Pa3Ho00Opa3ue Koab4aThiX YepBEU.

Jlabopamopuvie u npakmuueckue padomoi.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS JIOKIECBOTO YEPBSI.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS MEAULIMHCKON MUSBKH.

N3ydeHne cTpoeHUsI MHOTOLIETUHKOBBIX YEPBEU.

Tun Mosutocku. OcCoOOCHHOCTH OpraHu3alui MOJUTIOCKOB. CTpoeHHue Tela
MOJUIFOCKOB. Penyknus NIEeIOMHYECKOW IMOJOCTH: NPUYMHBI M TOCIJIEICTBUS.
@opMHUpOBaHUE  MAHTHMHOM  MOJOCTH W pakoBHHBL. ~ CTpoeHHe W
(GYHKIIMOHUPOBAHUE CHCTEM OPraHOB MOJUTIOCKOB. Pa3zHooOpasne MOJUTIOCKOB.
JIBycTBOpYaThIE MOJUTIOCKH. bprOXOHOTHE MOJUIFOCKHU. ['0JI0BOHOTHE MOJUTIOCKH.

Jlabopamopuwie u npakmuueckue padomol.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS IBYCTBOPYATOTO MOJUIIOCKA.

N3y4yeHue BHENTHETO U BHYTPEHHETO CTPOSHUSI OPIOXOHOTOTO MOJIITIOCKA.

N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS T'OJIOBOHOTOTO MOJUTIOCKA.

N3ydeHne CTpOeHHS pAKOBUH MOJIITIOCKOB.

Tun Ynenucronorume. OCOOEHHOCTH OpraHU3alMKM 4jeHUCTOHOTuX. [lman
CTPOEHHUSI YJICHHUCTOHOTOrO >KMBOTHOTO. Penykiius BTOPUYHOW TIOJOCTH TeEja:
MpUYMHBl W nocnenacTBus. Pasnenenne Tema Ha oraensl.  KonewHoctn
yieHucToHornx.  CTtpoeHne u  (GYHKIMOHUPOBAHHE  CHUCTEM  OPraHOB
YJIEHUCTOHOTHX. OpraHbl 4YyBCTB  WICHUCTOHOTMX. (OCHOBHBIE  TPYIIIBI
YJICHUCTOHOTHX.

Kaacc Pakooopasnbie. Ctpoenue nu Mmopdosorus pakooOpa3HbIX Ha PUMEpe
peuHoro paka. PazHooOpasue pakooOpa3HbIX.

Kaacce IlaykooOpa3ubie. CtpoeHue u MOpQoJsoTus MayKooOpa3HBIX Ha
npuMepe nayka-kpecroBuka. PaznooOpasue nmaykooOpa3HbIX.



Kaace Hacekomble. CTpoeHue u BHEWIHSAA MOP(OJIOTHUS HACEKOMBIX.
KoneuHoctn m poTOBBIE anmapaTbl HACEKOMBIX. JKU3HEHHBIA LUK HACEKOMBIX.
HacekoMble ¢ HEMOMHBIM NpeBpalieHrneM. HaceKkoMble ¢ MOTHBIM MPEBPALIEHUEM.
Kykonka. OcCHOBHbIE OTpSIIBI HACEKOMBIX C HEMOJHBIM MPEBpAIICHUEM:
[Tpsimoxpruisie, [lomyxectkokpeuibie, B u Ilyxoeapl. OTpsabl HACEKOMBIX C
noJIHBIM TipeBpamieHneM: JKecTkokpeuible, llepenoHuaTokpsuibie, JByKpbUIbIE,
Yemyekpouible, bioxu.

Jlabopamopnwie u npakmuueckue pabomot

N3yyeHue BHEUTHEr0 CTPOCHUS U KOHEUYHOCTEH pakooOpa3HbIX.

N3ydeHne BHyTPEHHETr0 CTPOEHUSI paKOOOPa3HOTO.

W3yyeHue cTpoeHus poTOBOIO anmnapara 1 KOHEUHOCTEH HACEKOMOTO.

N3yyeHue BHyTPEHHETO CTPOEHUSI HACEKOMOTO.

N3ydeHne BHEITHETO CTPOCHUS U OMOJIOIMH HAaCEKOMBIX Pa3HbIX OTPSJIOB.

Omnpenenenue NpeacTaBUTENEH Pa3INYHbIX OTPSAIOB U CEMENCTB HACEKOMBIX C
UCITOJIb30BAaHUEM ONPEETUTEIIEH.

Tun XoppoBbie. (OCOOCHHOCTM OpraHM3alUU  XOPJOBBIX KMBOTHBIX.
[Ipu3HaKu XOPIOBBIX KUBOTHBIX: TJIOTKA C jKa0E€pPHBIMH IIEISAMU, XOP/Aa, HEPBHAS
TpyOKa, 3HIOCTUJIb, TIOCTHATANIBHBIN XBOCT. [10710CTh Tena XOPAOBBIX KUBOTHBIX.

[Toatun I'otoBoxopaoBbie. CTpOCHHE U KUZHEAEATEIbHOCTD JIAHIIETHHKA.

Jlabopamopnvie u npakmuueckue pabomaul

W3yyeHue BHEIIHET0O M  BHYTPEHHETO CTPOEHUs JIAHLIETHUKA Ha
(UKCUPOBAHHBIX MperapaTax.

Pa3HooOpa3ue 1 3BOJIIOLMS I03BOHOYHBIX KUBOTHBIX

OO6muit 0630p CTPOSHUS U PA3BUTHSI TTO3BOHOYHBIX KHBOTHBIX.

®opmupoBanue ckenera. Koctn m xpsuu. Otaensl Tena MO3BOHOYHBIX
KUBOTHBIX. BucuepanbHblii # TyJOBHUIIHBIA OTHaeabl. (OCHOBHBIE TpPYMIbI
MO3BOHOYHBIX KMBOTHBIX. becuemtocTHbie u udemtocTHOpoThie. JKabepHble IyrH,
hopMUPOBAaHUE YSTIOCTEH.

Oco00EHHOCTH CTPOEHHS CUCTEM OPraHOB MTO3BOHOYHOTO )KMBOTHOTO. [Tos0CTh
tena. [IlumeBapurenbHas cuctema. KpoBeHocHas cucremMa. JlpixaTenbHasi cucTeMa.
MertanedpuauanbHas BeleIUTeIbHAs cucTema (mouku ). Hepsuas TpyOka. OTaensl
HEPBHOW CHUCTEMBI.

Haakiaacc PeIobI

OCOOEHHOCTH CTPOEHHUSI U OpPraHM3alMu PbIO HA MPUMEPE PEYHOTO OKYHS.
Yemryss poei6. Ckener pbi6. CrpoeHHE NUIIEBAPUTENBHONW, KPOBEHOCHOM U
BbIIETUTENbHON cucteM. [[pixanue y pb10. XKaOpsl pei0 1 xabepHbIl anmapar.
Hepsnas cuctema po16. Opranbl uyBcTB pbl0. bokoBas munHus. XpsIieBble pPhIObI.
OcoOeHHOCTH CTpOeHUsl U Ku3HenesTenbHOCTH. KocTHbie pbiObl. Jlyuenépeie u
jonactenépplie polObI.



Jlabopamopuusie u npaxmuyeckue padoomol.
M3ydeHne BHEUTHETO U BHYTPEHHETO CTPOEHUS PHIObI.
N3yyeHue ckenera KOCTHBIX U XPALIEBBIX PHIO.
N3yuenne paznoodpasus peio.
Omnpenenenue Bo3pacTa pblo MO Yelrye.
BbIxo M03BOHOYHBIX HA cymry. AMGuOun, njim 3eMHOBOIHbIE
[Ipennoceulky BBIXOJA ITO3BOHOYHBIX Ha cymy. DOpMHUpPOBAaHHME PHIYAKHOU
KoHeyHOCTH. OCOOEHHOCTH CTPOEHUS M opraHu3anuu amduOuii Ha mnpumepe
TpaBsaHOM jsarymku. Ckenet amduOuit, oTnensl mo3BoHouHMKa. [IuieBapurensHas
cucrema y am¢puouil. CTpoeHre KpOBEHOCHOH CHUCTEMBI U pa3/ieJICHHE KPOBU y
am(pubuii (aprepuanbHblid KOHyC). JlpixaHue y am@puOHii, poiib YEITHOCTHOTO
anmapara. Koxnoe pgpixanue. PopMUpOBaHME TYJOBHUIIHBIX IIOYEK M HX
ocobenHoct. HepBHast cucrema. Opransl 4yBcTB. JKU3HEHHBIH LUK aMpUOU.
['onoBactuk. Heotenus y ampubmii u perynsauus meramopdosa. OCHOBHBIE IPYTIIIbI
ampuouil.
Jlabopamopnvie u npakmuueckue pabomaul
N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHHUS JISTYIIKU U TPUTOHA.
N3ydenune ckenera JISITyIKY.
W3ydeHne MHAUBUIYaIbHOIO PAa3BUTHS 3€MHOBOIHOIO.
AmMHMOTHI. PennTiiium, wim Ilpecmbikaromuecst
[IpucnocoOneHusi MO3BOHOYHBIX JKMBOTHBIX K pa3BUTUIO Ha CyLIE.
3apojpInieBbie 000109KkH U UX GyHKIHH. OCOOCHHOCTH CTPOCHUS M OpraHU3allun
penTuiuil Ha mpuMepe NpbITKOH suiepuibl. OCOOEHHOCTH CKeJIeTa U KOHEUYHOCTEN
penrrwiui. ['pyaHas knerka. [IBuwxenue y pentwimid. [IumesapurensHas cucrema.
KpoBenocHas cucrema. Kpyru kpoBooOpallieHus 1 pa3ieieHIue KPOBU B KETYI0UKE
cepana. Jpixanue pentuinuid. @opMUpPOBAHUE TA30BBIX MOYEK M UX OCOOCHHOCTH.
HepBnasi cucrema. Opranbl 4yBCTB. Pa3MHOXeHHE UM pPa3BUTUE PENTUIIUN.
OCHOBHBIE IPYIIIBI PENTHIINN.
Jlabopamopnvie u npakmuueckue pabomaul
N3ydeHne BHEIIHETO U BHYTPEHHETO CTPOCHHUS SIIEPUILIBI.
N3yueHue ckenera simepuilsl.
N3ydenue paznooOpasusi MPECMbIKAIOIIUXCS.
IITuusl
OCOOEHHOCTH CTPOEHUs W OpraHU3alUM MTUIl HA TPUMEpPE CU30r0 TroIyos.
[Ipucnoco6nenus ntuil k noyi€ty. Ileprs. Pazsurue nepa, ctpykrypa nepbeB. Turbl
nepbeB. OcOOEHHOCTH B cTpoeHuu ckenerta. LleBka, mpsibkka. DopMupoBaHue KUJIS.
Oco0eHHOCTH CTPOCHHUS NHINEBAPUTENBbHON cuctemMbl. CTpoeHHe KpPOBEHOCHOM
cucrembl. Pa3znenenne kpoBu B cepane. Kpyru kpoBooOpaieHUs y MTHIL.
OcoOeHHOCTH JbIXaTeNbHOM cHUCTEMbl. Bo3ayliHble MEIKH W MNapaOpoOHXH.



MexaHu3m ABoiTHOro Abixanusa. CTpoeHHe HEPBHOU cucTeMbl. Pa3BruTre Mo3xkeuka.
Opuenrtauus nrun. Opransl 4yBCTB. BeiaenutensHasi cucteMa. Pa3BuTue nTuil.
Crpoenne siinia. DopmupoBaHme sHIEBBIX o00omouek. [loBexpenwe mTHIL.
TokoBanue. POpMHUPOBAHUE THES .

Jlabopamopnvie u npakmuueckue pabomaul

N3yueHne BHEIIHETO U BHYTPEHHErO CTPOCHUSI MTHII.

N3ydenune ckenera NTULBL.

N3ydeHne BHEIIHETO CTPOCHHS U IEPHEBOTO MOKPOBA NTHLL.

N3yuenue cTpoeHus Ailia nTuil.

OmnpeneneHue NTUL C UCIIOJIb30BAHUEM OIPEACIIUTEIIEH.

Maexkonuramomue

OCOOEHHOCTM CTPOEHHSI M OpPraHu3alyy MIEKOINUTAIOIIUX Ha IpUMEpPE
nomoBoi MbimM. DopmupoBanue mepctd. CrtpoeHume Bosoca. Tumsl Bosoc.
CanbHble U noTOBBIE XKeie3bl. CkeneT miekonuTaromux. OCoOEHHOCTH CTPOESHHUS
cKeJeTa KoHeuHocTel. 3yOHas cuctema. CBA3b 3yOHOW CUCTEMBI C TUIIOM MTUTAHUS.
Pa3nooOpaszue 3yOHBIX cucteMm. llumeBapurenbHas cUCTEMa MIIEKOMUTAIOIIUX.
OCOOEHHOCTH CTpOEHUs NUIIEBAPUTEIBHOM CHUCTEMBI Y PaCTUTEIbHOSIHBIX
miekonuraromux. CTpoeHne KpOBEHOCHOH cuctembl. Kpyru KpoBooOpalieHus.
JeixatenpHas cuctema. CTpoeHue NETKUX, albBEOJISIpHOE nbixanue. Juadparma.
TynoBuuiHple TOYKM U HePpoHbl MIleKonUTaromMX. OCOOEHHOCTH HEPBHOM
cucTeMbl Miekonuraronmx. Opranel 4yBCTB. Pa3BuTHE MIIEKONMUTAIOIIKX.
®dopmupoBanue mianeHTbl. OcoOeHHOCTH TIaneHTapHoro mnuranua. Cucrema
muekonutaromux. lIlepBo3Bepu. Cymuarbie MiekonuTaromue. IlnmaneHTtapHbie
miekonuTaromue. CoBpeMeHHasi CUCTEMA MJIEKOTTUTAOIIIHX.

Jlabopamopnvie u npakmuueckue pabomaul

N3yuyenue crpoeHus yepena u 3yOHOM CUCTEMBI Pa3TUYHbIX MIIEKOMUTAOIINX.

N3ydenue pazHooOpasusi MICKOIUTAIOIINX.

N3y4yeHue CTpoeHus CKeJleTa MIEKOIUTAOIIUX.

IBOJTIOIUA M DKOJIOTHA *KHBOTHBIX

DBOJTIOIUS 0€CTIO3BOHOYHBIX dKUBOTHBIX. IBOJIOIUS XOPIOBBIX JKUBOTHBIX.

Cpena oOuTaHust M SKOJOTHYECKAas HHINA. OKOJOTMYECKHe (HaKTOpHI.
AOuoTndeckue, OWOTHMYECKHE ©  aHTpornoreHHnle  ¢aktopel. OCHOBHBIC
HKOJIOTUYECKHE 3aKOHBL. 3aKOH ONTHUMyMa. 3aKOH JIMMHUTHPYIOHIEro (akropa.
3aKOH 3KO0JIOTMYECKOW MHIMBUIyaIbHOCTH BUJIOB. [Ipricnioco6iennst opranu3mMoB.

Bonnas cpena obutanusa. XapakTepucThka BOAHOM cpeabl. [LMOTHOCTH M
temriepatypa Bojabl. CoOJIEHOCTh BOJOEMOB. PacTBopuMOCTh KucIOpoAa U
YIJIEKUCIIOro raza B Bojae. Mopckue opranu3mbl. [I1aHKTOH, HEKTOH, OEHTOC.
Oco0eHHOCTH CTPOCHHUS TUIAHKTOHHBIX OpraHu3MoB. IIpucnoco6nenus K KU3HU B
tone BoJbl. OCOOCHHOCTH CTPOEHUSI U OMOJOTUM OEHTOCHBIX OpPraHU3MOB.



[IpecnoBoanbie opranusmbl. [IpoGremsl ocmoperymsiuu. [IpucnocobneHus
OpPTraHMU3MOB K XMU3HU B MOPCKOM M NMPECHOU BOJE. BTOPUYHOBOAHBIE OPTaHU3MBI.
@opMHUpPOBaHHUE IIIIABHUKOB U IIJIABATEIIBHBIX ITEPEITOHOK.

HazemHo-BO3nymHas cpega  oOuTaHus.  XapaKTepUCTHKa  HA3E€MHO-
BO3yLIHOW cpefbl oouTaHus. [IIOTHOCTh M BIaXXHOCTh Cpelibl. BbIX0/ )KMBOTHBIX
Ha cymry. [Ipumepsl aganTanuii K Ha3eMHBIM yCIIOBUAM oOuTaHus. GopMupoBaHue
JNErKUX, MAIBIIUTUEBBIX COCYJIOB M KYTHKYJBI Y YWICHHUCTOHOTMX. POpMUpOBaHUE
KOHEYHOCTeM. (OCOOEHHOCTHM [bIXaHUsT M BOJHOrO OanaHca y Ha3eMHBIX
OpraHu3MOB. AfanTanuu K MOJETY y NTHILl, HACEKOMBIX U PYKOKpbUIbIX. [IpaBuito
Aunnena. [IpaBuiio beprmana.

[TouBeHHas cpena oOuTaHuA. XapaKTEPUCTHKA TOUBEHHOW CpeJlbl OOMTaHUS.
OcoOEHHOCTH CTPOEHMSI W aJanTaldyd T[OYBEHHBIX OpPraHU3MOB. AanTanuu
KOJIBYAThIX YEPBEH, HACEKOMBIX M IO3BOHOYHBIX KMBOTHBIX K IIOYBEHHOW cpene
oOuTaHUs.

Opranu3meHHasi cpefa oOuTaHUs. XapaKTepUCTUKAa OPraHW3MEHHOUW Cpe.bl
obutanusa. [lpucnocoOneHuss OpraHM3MOB K Mapa3uTU3My. B3anMoOOTHOIIEHHUS
napa3uT—xo3suH. [lapasuTel W mapasuTouabl. DKTOMAPA3ZUTHI U JHIONAPA3UTHL.
[TapasuTnyeckue IUIOCKME, Kpyrjble, KoJybuarble 4YepBu. [lapasurnueckue
wieHucToHorune. opmMupoBaHne NPUCOCOK U KproubeB. POpMHUPOBAHUE IIJIOTHBIX
ITOKPOBOB. PenyKius CEHCOPHBIX OPraHOB U APYTMX CUCTEM OPTaHOB.

Jlemoncmpayuu XVBBIX KUBOTHBIX, Yy4el, KOJUICKUWW, pPa3gaTOYHOIO
Marepuana, MyJsDKeH W Mojeliei, Tabiuil, cllaiioB, BHUACO(PHUILMOB M CaWTOB
WHTepHeTa, MOKa3bIBAIOLUIMX MPUCIOCOOIEHHOCTh KMBOTHBIX K YCIOBUSIM CpEbl
oOuTaHMsl, LIETIM U CETH MUTAaHUS B SKOCUCTEMaX, PACIPOCTPAHEHHUE KUBOTHBIX B
MPUPOAHBIX 30HAX 3eMJIH, reorpaduueckux KapT (>KUBOTHBIA MUDP 3€MJIN).

Jlabopamopnvie u npakmuueckue pabomaul

N3ydeHne npupoIHOTO COOOIIECTBA: COCTaBa U CTPYKTYPHI.

OKCKypCHsI WA BUJIEOIKCKYPCHSL.

Ce30HHBIE SBJICHUS B KU3HU )KUBOTHBIX.

KuBOTHBIC H YeJIOBEK

Bo3sgeiicTBue 4yenoBeka Ha KUBOTHBIX B INPUPOAE: MPSMOE U KOCBEHHOE.
[TpombiciioBbI€ )KUBOTHBIE (PBIO0JIOBCTBO, 0X0Ta). Benenne npompicia sKMBOTHBIX
Ha OCHOBE Hay4Horo nonaxonaa. OIOManIHMBaHWE >KUBOTHBIX. JIMKHE mpeaku
nomaiHux XKUBOTHBIX. Cenekuus. [Topoasl. UckyccTBennslit o100p. KonTpacTHbie
(OpMBI KMBOTHBIX 110 OJHOMY M TOMY € NPHU3HAKy B IpeJenax OJHOTO BHJA.
KinonnpoBanne kuBOTHBIX. KieTouHble, XpPOMOCOMHBIE W TI'€HETHYECKHE
TE€XHOJIOTUHU B CO3JaHUU HOBBIX MOPOJ CENbCKOXO3AMCTBEHHBIX )KUBOTHBIX.

3HaueHHE [JIOMAIIHMX JKUBOTHBIX B JKU3HM 4esjoBeka. JKuBOTHBIE
CEJIbCKOXO35IMCTBEHHBIX yroaui. IITnneBoacTso. J’KnBOTHOBOACTBO.



Pacnipoctpanénnaple WHGEKIIMOHHBIE 3a00JieBaHMs y JIOMAalTHUX KUBOTHBIX.
Omuzootuu. IlpuHiunel NOpoQUIAKTAKKM H  JI€YEHUS PacHpOCTPaHEHHBIX
WH(DEKITMOHHBIX 3a00JICBAaHUN JOMAITHUX JKUBOTHBIX. JKHBOTHBIC-BPEIUTEIH,
METO/1bl OOPHOBI C KUBOTHBIMHU-BPETUTEISIMHU.

['opon kak cpena obutaHusi, co3laHHAs 4enOBEKOM. CUHAHTPOITHBIE BUIBI
JKUBOTHBIX. AnanTanus >KUBOTHBIX B YCIOBUSIX ropoja. BoccraHoBienue
YUCJIEHHOCTH PEAKUX BHUJOB KUBOTHBIX: 0CO00 OXpaHsieMble MPUPOJIHbBIC
teppuropun (OOIIT). buochepusie pezepBathl. KpacHas kaura :xkuBoTHbIX Poccuu.
Mepbl coxpaHeHHUs U BOCCTaHOBJICHUS >KUBOTHOT'O MHpA.

Jlemoncmpayuu qyden, KOJUICKIUW, TaOJUIl, ClIaijoB, BUICODUIBMOB H
caiiToB MHTepHETa, MOKa3bIBAIOIIUX OXPAHSIEMBIX U MPOMBICIOBBIX >XUBOTHBIX,
criocoObl  PBIOOJIOBCTBA, OXOTHI, AKKIMMATHU3AlMA U PaA3BEACHUSA JOMAIIHUX
YKUBOTHBIX, )KUBOTHBIX CEJILCKOXO3SICTBEHHBIX YIOIUM, CIOCOOBI OXPaHbl PEIKUX
YKUBOTHBIX, IPUBJICYEHUS U OXPAHBI )KUBOTHBIX TOPOJA.

Jlabopamopnvie u npakmuueckue pabomaul

N3yueHne HaCeKOMBIX-BpeIUTENeH CeTbCKOX03IUCTBEHHBIX KYJIBTYP.

HaOmnronenus 3a nTuiiaMu B rOpoJICKOM cpejie.

9 KJIACC

BBenenue

Cucrema OMOJOTMYECKHMX HAyK, HW3YYAIOIIMX YEJIOBEKAa: LIMTOJOTuS,
TUCTOJIOTHSI, SMOpPUOJIOTUSI, TEHETHWKAa, aHTPOIOJIOTHS, AaHATOMHUS YeEJIOBEKa,
(bu3noorus YyeaoBeKka 1 Apyrue MEIUIUHCKUE HAYKH.

[Ipodeccun, cBs3aHHBIE ¢ HayKaMu O 4YeloBeke. [lepCreKTHUBBI pa3BUTHS
3HaHUN 00 OpraHU3ME YEIIOBEKE U €T0 CBA3SX C OKPYKAIOIIEH Cpeoi.

JleMoHcTpanusi TaOauIl, cliaiioB, Buaeo@wIbMOB W caitoB HHTepHeTa,
MOKA3bIBAIOIIUX pa3Hble OMOJIOTUYECKHUE JUCIUILINHBI, CBS3aHHBIC C M3y4YCHUEM
YeJIOBEeKa, MpOoQeccuii, CBSI3aHHBIX C U3YYCHHEM OpraHu3Ma dYeJloBeKa U
MEIULUHOM.
OO0muii 0030p KJIETOK M TKAHEl OPraHn3Ma 4ej10BeKa

OOMeH BelIecTB KaK OCHOBA KU3HM 4eJIOBEeKa. benku, JTUMUIbI, YTiIeBOIbI,
HYKJICUHOBBIE KHUCJIOTHI, HU3KOMOJICKYJISIPHBIE COEAWHEHHUSI, BKJIIOUasi BUTAMUHBI.
XUMHYECKOE CTPOCHHE, OCOOCHHOCTH U (PYHKIIMU OENKOB, JIMMHIOB, YTJIEBOJOB,
HYKJIEMHOBBIX KUCJIOT U HU3KOMOJIEKYJISIPHBIX coenHeHU. AT® — yHuBepcanpHas
PHEpreTuyeckas BajroTa KieTku. OOiiee moHaThe o kataboiu3Me (Ha mpumepe
KJIETOYHOT'O JbIXaHUsl, HAUMHAs C MOJArOTOBUTEIBHOTO 3Tana) u aHabonausme (Ha
NpUMEpPE PA3IMYHbIX OHOCHHTE30B, MPOUCXOAAIIUX B KieTke). CpaBHeHUE
KJIIETOYHOTO JbIXaHusi U OpoxeHus. Perymsiuusi OenkoBOro, yrieBOIHOTO,
munuaHoro oomena. [Ipsimbie m oOpaTHBIE CBS3U B peryysnuu. Poib ¢hepMeHTOB 1



TOPMOHOB B TIporieccax oOMeHa BetmecTB. Hapynierns OMOXUMHUYECKHUX TIPOIIECCOB
B KJIETKE: aBUTAMHUHO3bI, 1€(PEKTH B pab0Te OnpeaenEHHbIX (HEPMEHTOB U APYTOE.

[{utonorusi. MHOTOOOpa3ue KIeTok u ux AuddepeHanys. IMOPHUOHATLHBIE
CTBOJIOBBIE KIJIETKH, HWHAYUHPOBAHHBIE IUIIOPUIIOTEHTHBIE CTBOJIOBBIE KIIETKH,
CTBOJIOBBIE KJIETKH B3pOCJIOTO YEIOBEKA.

Kiterounbie KOHTAaKTbI. MOJIEKYIJISIpHBIE OCHOBBI OTBETA KJIETOK HAa CUTHAJIBI.
[Tonarue kineTouHol rudenu. JIMMUT KIETOUHBIX JIEJIEHUN, o0lee IpeICcTaBICHUE
O CTapeHHH Ha KIETOYHOM M MOJIEKYJSIpHO-OMoNorudeckoM ypoBHe. OOiee
MOHSITUE O PAKOBOM TpaHCPOpMaIIUU KIIETOK.

Jlabopamopnsie u npaxmuyueckue padoomol

[IpocMOTp  3NEKTPOHHO-MUKpPOCKONUWYECKUX  (oTorpaduil  mpenapaToB
CTPOCHMS KIIETKH U MEKKJIETOUYHBIX KOHTAKTOB.

Tumnbl TKaHEeH OpraHu3Ma 4YeJOBEKa: ANUTEIUaIbHAas, HEPBHAS, MbIIICYHAs,
COEJIMHUTEIbHAS TKaHU. XapaKTepUucTruka 1 kiaccudukanuu snurenaneB. Hepeuas
TKaHb: HEUpOHBI M Helporius. CtpoeHue u (usnosorus Hedpona. lloreHuman
MOKOS ¥ OoTeHIMan nenctsus. [IpoBenenrne HepBHOTro umiynibca. Knaccudukanus
Y MEXaHU3MbI pabOThl cCMHANCOB. HelipoMennaTtopsl 1 UX penentopbl. MbleyHas
TKaHb: CKEJIeTHas, cepaeuyHas u riajgkas. CTpOeHHE COKpPaTUTENBHOIO anmnapara
IIONIEPEYHO-TIOJIOCAThIX MBI, MOJNEKYIsIpHbIE MEXaHU3MBbl COKpAllCHUs W
paccnabnenus. OTiMuusg TIIAJKOW MYCKYJATypbl OT IONEPEYHO-IIOJIOCATOM.
®dusnosorusi BO30YIUMOCTH U COKPATUMOCTH TJIAJKOM MBIIIEYHONW TKaHHU.
CoenvHuTeNbHAas TKaHb: CBOWCTBA, PA3JIMYHbIC THUIBI KIETOK, XapaKTEPUCTHUKA
MEXKKJIETOYHOTr 0 BeecTBa. Kinaccudukaius coeIMHUTENbHBIX TKaHEH: COOCTBEHHO
COEIMHUTEIbHBIE TKAHU, TKAHU BHYTPEHHEW Cpelbl, XpsAlIeBas TKaHb, KOCTHAsA U
JpyTHe.

Jlabopamopnvie u npakmuueckue pabomaul

MuKpOCKONIMPOBAHUE MTPENAPATOB OCHOBHBIX TUIIOB TKAHEH.

HepBHas cucrema

Knaccudukauusa HepBHOU cuctembl. lleHTpanbHas u nepudepuveckas
HepBHas cucteMa. CTpoeHue HepBa, 000JI0UKH, Kiaccudukaius HepBoB. CTpoeHue
CIIMHHOTO W TOJIOBHOTO Mo3ra. OyHKIMK OTAENOB CIMHHOTO Mo3ra. IIpoBoasimue
IyTH CIIMHHOTO MO3ra. AHATOMMS FOJIOBHOT'O MO3Ia: MPOJIOJITOBATHIM MO3T, CTBOJ
MO3ra, CpeIHUN, TPOMEKYTOUHBIN, TTepeAHuid MO3T. CTpOEHHE MO3XKEYKAa U KOPbI
OOJBIINX MOTYLIAPHA.

@OyHKIMU OTAEJNOB T'OJIOBHONO MO3ra M HMX 4acTell. YepemHOMO3roBbIE U
COMHHOMO3rOBble HepBbl. (ComaTuyeckas M BEreTaTMBHAs HEpPBHAs CHUCTEMA.
[{eHTphl COMAaTHUYECKOW M BET€TATUBHOW CUCTEM B LICHTPAJIbHOW HEPBHOW CHCTEME.
Pednexropuas myra. Peduexroprnoe xompmo. Heliponnas cets. Knaccuduxarum
pedaeKkcoB: MOHO- U MOJIMCUHANTUYECKHE, OE3yCIIOBHbIE U YCIOBHBIE U ApPYTHE.



Ponpe uccnenosannii M.I1. I1aBnoBa. @ynkunonansasle cucremsl 11.K. AHOXuHA.
Hcnonp3oBaHne mnpuHIUNA pabOThl HEHPOHHBIX CETe B HCKYCCTBEHHOM
WHTEJIEKTE.

Hapyienus paboTsl HepBHOM cucteMbl. Helipoierenepaiyy 1 COBpeMEHHbIE
MeTobl ux JieueHus. MHCynbT. JIekapcTBa, MPOXOIAIINE U HE MPOXOIAIINE YEPES
reMaTodHIedannueckuii 6apbep. MeToIbl nccaeaoBaHus MO3TOBON aKTUBHOCTH U
CTPOCHHSI CTPYKTYp HEPBHOW CHCTEMBI: 3JEKTpodHIe(anorpadus, perucTparms
aKTUBHOCTU Pa3JUYHBIX OTJIEJIOB MO3ra, MAarHUTHO-PE30HAHCHasi Tomorpadus,
KoMITIbIoTepHast ToMorpadusi. Untepdeiic MO3r—KOMIIbIOTED.

Jlabopamopnsie u npaxmuyueckue paoomol

W3yyeHue rucToIorn4ecKux NpernapaToB OpraHoB HEPBHOU CUCTEMBI.

N3yyeHue cTpoeHns rojIoBHOTO MO3ra Ha MaKeTax.

CeHcopHbIE CHCTEMBI

CTpoeHME CEHCOPHBIX CUCTEM: PELENTOPBI, IPOBOASIIAS YacTh, OTAEI KOPHI,
OCyIIECTBISIIOIUM  00padoTky wuHbopmanuu. Kiaccudukanus penentopos:
HKCTEPOPELENTOPbl, HHTEPOPEUENTOPHI, MPONPUOPELENTOPbl, MEXaHUYECKHE,
TeMIepaTypHble, XUMUYECKHUe, 00JeBbIe U apyrue peuentopsl. CoMaToceHCOpHas
CUCTEMA.

Crpoenne r1a3a. 3puUTENbHBIC pEHEenTOphl (MAJTOYKA U KOJOOUYKH).
du3nyeckre 1 XUMUYECKHE OCHOBBI BOCIIPUATHUS cBeTa. UEpHO-0enoe 1 IBETOBOE
3penue. Ctpoenue ceryaTku. I[IpoBenenne m oOpabOTKa 3pHUTEIBHOIO CUTHAJIA.
Akkomonauusi. buHokynsipHoe 3penue. HapymeHus 3peHUss W WX TPUYHMHBL
3aboneBanus r71a3a (KOHBIOHKTUBUT U JIpyTUe) U UX npoduiaktuka. CoOBpeMeHHbIE
METOJIbl JICUCHUS] HAPYIICHUN 3pEeHUs: JIa3epHasi KOPPEKIUs, 3aMEHa XpyCTalHKa,
KJIETOYHAsI Tepanus, IPOTEe3UPOBAHUE IJ1a3a U IPYyTHUE.

CrpoeHre Hapy>XHOro, CpEIHEro M BHYTpeHHero yxa. KopTueB opraH.
MexaHu3M BoOCHpusiTUS W 00paOOTKU 3BYKOBBIX BOJIH. CBSI3b IEHTpa CilIyxa U
neHTpa peun. Hapymienus ciyxa v X mpuduHbl. 3a00JI€BaHUS OPTaHOB ClTyXa (OTUT
u apyrue 3aborneBaHusi) U ux npoduiiaktrka. CoOBpeMEHHbIE METOJbl JICUCHUS
HApYLICHUI CiIyXa: CIyXOBOM ammapar, NpOTe3UpPOBAHUE U Apyrue. AHATOMUS U
¢busmnonorus BecTuOyIsipHOrO amnmnapaTta. OTOJIUTOBBIN armapar.

Oprasbl BKyca, OOOHSIHMSI, MBIIIIEYHOTO W KOXXHOTO UyBCTBA: aHATOMUS H
bu3HoNIOoTHs, UX HAPYIIICHHUS.

Jlemoncmpayus pazoopHBIX MOJICNICH I1a3a U yxa.

Jlabopamopnvie u npakmuueckue pabomaul

N3yuyenue cTpoeHus opraia 3peHus (Ha MyJISKE U BJIaXKHOM IIpenapare).

N3yyeHue cTpoeHus: opraHa ciayxa (Ha MyJIsiKe).

N3yyeHue rucTonorn4ecKux NpernapaToB OPraHoB YyBCTB.

JHAOKPUHHASA CUCTEMA



OmnpeneneHnne U OCHOBHBIE XapaKTEPUCTUKH TOpMoHOB. Kiaccudukarms
TOPMOHOB 10 XUMHUYEeCKOoMYy cTpoeHuto. Kinaccupukamus penentopoB ropMOHOB.
MonekynspHbple MEXaHU3MBI IEVCTBUS TOPMOHOB Ha KJIETKU-MHUILICHH.

DHJIOKpUHHAs (QyHKIuUs runoragamyca. JKene3bl BHYTPEHHEW CEKpeluu
(runodus, Hnudu3, UMTOBUAHAS  Keje3a, M[apallUTOBHIHBIE  JKEJE3bl,
HA/AMOYCUHUKHN), BbIIETSIEMbIE UMU TOPMOHBI U UX (yHKIUU. JKene3bl CMeIaHHON
cekpeuuu (MOPKENTyI0YHasl >Kejie3a, IIOJIOBBIE JKEJe3bl), BBIACISIEMbIE UMU
ropMoHbl M uX (QyHKIMH. [unoranamo-runoduszapHble KOHTYpPHI PEryssiuu
JEATEIIbBHOCTH HEKOTOPBIX KEJE3 BHYTPEHHEN cekperuu. Hapyienus, cBSi3aHHBIE €
TUIO- U TUIEPPYHKIIUSIMUA TOPMOHOB. BHibI caxapHoro quabeTa v X OCJI0KHEHHUS.
Krnerounas Tepamnus B Ie4€HUU HIOKPUHHBIX 3a001eBaHuil. Mukcenema.

[Ipourie opraHbl W TKaHW, BBIACISIONIAE TOPMOHBI: IIOYKH, CEPJILE,
YKETyIOYHO-KUILIEYHBIN TPaKT, )KUPOBasi TKAHb U JIPYTHE.

Jlabopamopnsie u npakmuyueckue padoomol

M3ydeHne THCTOIOTHYECKUX TPENAapaToOB YHAOKPHUHHBIX OPraHOB.

IHoBeaenue

PednektopHas teopus noBeneHus. HacneacTBeHHbIE M HEHACIEIACTBEHHBIE
dopmbl moBenenus. lIpocreiime ycinoBHble pediekcsl. MHCTpymMeHTanbHOE |
npyrue popmer o0yuenus. [{ens. Motus. Pediekc. [lorpednocTs. Pednekc nenu mo
[TaBnoBy. JInHamuueckuit crepeorun. IMnpruHTHHT. OUKCUPOBAHHBIE KOMILJIEKCHI
nBwkeHnii. CurHanbHbple cucTeMBI. Peun. MremmuieHne. IlamMsate u €€ BHIBL
KornutuBHbeie GyHKIMM HEPBHOW CHUCTEMBbI. PoJib pa3HBIX OTIEIOB TOJOBHOTO
MO3ra B PETYyJAlMH JBWKEHUH, CHA U OOAPCTBOBAHMS, M JPYTHX CIIONKHBIX
rpoueccoB. MexaHn3Mbl BOSHUKHOBEHUS sMounil. HeliporymopaiibHas perysisinus
MOJIOBOTO MOBeAeHus1. HapylieHus moBeneHus, MX CBs3b ¢ padOTONM HEPBHON MU
SHIAOKPUHHON CHCTEM, COBPEMEHHBIE METObI JICUECHHS.

OnopHo-IBUraTe/IbHbIN aNNapaT

Koctu. AHaromMusi KOCTH: HAJKOCTHHMIA, BHYTPEHHEE BELIECTBO KOCTH.
Ocreon. Knaccuduxanus koctet. Poct kocteit. CoeTuHEHUsT KOCTEH: TTOABUKHEIE,
MOJTYTIOABH>KHBIE, HETIOABM>KHbIE. CTPOCHHUE CyCTaBa U CYCTABHOM CYMKHU.

OceBoll ckeneT: uepen, MO3BOHOYHUK, pEOpa, rpyauna. Koctu nuieBoro u
MO3roBOro oTnAeiaoB uepena. OtTnaensl MO3BOHOYHUKA, OCOOCHHOCTH CTPOEHUS
MIO3BOHKOB B Pa3HBIX OT/EJAX, MEKIIO3BOHOUYHBIE coeAuHEHUS. CTpoeHHe rpyIHOI
KJIETKU.

Ckenetbl MOSICOB KOHEYHOCTEW U CBOOOAHBIX KOHEYHOCTEH: aHATOMHYECKHE
O0COOCHHOCTH BXOJAIIUX B UX COCTaB KOCTEH.

Hapymienuss cTpoeHusi CKEJIeTHOM CHUCTEMbl. Bo3pacTHble W3MEHEHUS,
octeonopos. TpaBmbl. 3a00JI€eBaHKs ONOPHO-ABUTATEIBHOIO aNIapaTa, CBsI3aHHbIE
c npsaMoxoxJaeHneM. COBpEMEHHbIE WHBA3WBHBIE W HEUHBA3UBHBIE METOJIbI



JICYEHUS: TPOTE3UPOBAHUE CYCTAaBOB U MEKIIO3BOHOUYHBIX JUCKOB, HCIPaBICHUE
KPUBU3HBI IO3BOHOYHHKA U JPYTHE.

Jlemoncmpayua cxeinera 4eloOBeKa, dYepena, KOHEYHOCTEH, I103BOHKOB,
pacluiIoB KOCTEM.

Jlabopamopnvie u npakmuueckue pabomaul

N3ydeHne CTpOeHHs CKeJleTa YeJI0BeKa Ha MaKeTax.

Mpinel. PaboTa MBI MO MEPEMEIICHUI0 KOCTHBIX pPblYaroB. MBIIIIIHI,
MPUKPEIUIAIOIIMECS TBYMsI KOHIIAMHM WJIM OJHUM KOHIIOM K KOCTSIM. MuMuueckue
MBIl KaK IPUMEP MBI, HE NPUKPEIISIOMMNXCS K KOCTSIM.

Mpimiia kak oprad JJokoMoruu. O6004ku MbIbl. CyXOKUTUS U CBSI3KU.
JlBurarenbHble €IUHUIBI.  MBIIIIBI-CHHEPTUCTEI M aHTaroHUCThl. HepBHas
perysanust padoTsel MbIIII. Poib CIMHHOTO MO3ra, MO3KE€UKa W KOPbI OOJIBIINUX
MOJIyIIapUH.

OcHOBHBIE MBIIIIEI TeNla YesoBeka. Hambomnee pacnpocTpaHEHHbIE TPaBMBI
MBIIIIEYHON CUCTEMBI M METOAbl UX MPOPUIAKTUKUA. ATPO(US MBIIIIL, IPUYUHBI U
JICYEHUE.

Jlabopamopnuie u npakmuueckue pabomaul

Oxka3zaHue nepBOil MOMOIIHN MPU MOBPEKICHUH CKEIETa U MBIIIII.

KpoBeHocHas 1 iuMpaTHyecKkas CUCTEMBI

OcoOeHHOCTH CTpOCHHS HW  (PYHKIMOHUPOBAHUS CEPACUHOM  MBIIIIIBI.
AHaToMusl cepAla: OHHIAOKApJ, MHUOKapJ, OSNUKapl, MepuKapi, KeayIouyKH,
npeacepaus, KiamaHbl cepana. Mexanuwdeckas paboTa cepilla Kak Hacoca.
Cepneunblii nUKiI. ApTepuanbHOe AaBlieHHe, myibc. ABroMarus. [IpoBopsias
cucTema cepaia. IeKTpudeckas padoTa cep/ia. DnekTpokapauorpamma. Heperas
U TyMopajbHas peryisuus padoTel cepauma. Hapymenuss paboTsl  cepaua.
['unepronudeckass OoOJie3Hb, CEpACUHAsT  HEJOCTATOYHOCTh, aTEPOCKIIEPO3
KOPOHApHBIX cOCyAoB, WH(MapkT Muokapaa u Tak pganee. lllyntupoBanue,
AHTUOIUIACTUKA, KJIETOYHAsl Tepamnusi U APYrue COBPEMEHHbBIE METOJIbl JICUCHUS
cep/AeUHbIX OoJsie3Hel. TpaHcIIanTalus cepma.

Jlabopamopnvie u npakmuueckue pabomaul

[IpoCcMOTp TUCTOTOTUUECKUX MTPEnapaToB CEPACUHON MBIIIIIHI.

DnexTpokaparorpadusi.

N3mepeHue apTepuaabHOro JIaBJICHUS U MTyJbCa.

KpoBeHnocnas cucrema u tumdaruieckas cucTema.

Kpyru kpoBooOpaieHus: OONbIIOW U Maliblii, OCHOBHBIE COCYIBI.
Knaccudukanus cocyqoB: apTepuu, apTEpPHOJbl, BEHBI, BEHYJbI, KaMLISPHI.
PesuctuBHbIE, OOMEHHBIE W EMKOCTHBIE cOCynbl. CTpOEHHE CTEHOK COCYJIOB.
HepBHas m rymopanbHas peryisius paboTel cocyaoB. CHUcTeMHast peryJisiius
apTepuajbHOrO JaBJICHUS W JPYrMX [apaMeTpoB KpoBu (Oapopeduiekc,



xemopeduiekc u Tak pganee). Hapymenus paGoTel cocynoB. ApTepuaiabHbIE U
BEHO3HBIE KPOBOTEYEHUS U IIEPBasi IOMOLIb IIPU HUX.

Anatomust nuUM(pATHYECKOW  CHUCTEMBL:  JUMQATHUYECKHE COCYIObl U
auM@aTrueckue y3nbl. [[puarHbl IBKEHUS KPOBU U TUMQBI [0 COCYIaM.

Jlabopamopnvie u npakmuyeckue padomui.

M3ydeHne THCTOIOTUYECKUX IIPENapaToB CTEHOK COCYA0B.

[lepBas momoIb NpHU KPOBOTEUECHUSAX.

BHyTpeHHsisA cpea opraHusma

KpoBb, TKaHEeBask )KUAKOCTb, TuM(pa. MexaHu3Mbl MOAJIEpPKaHNsl BHYTPEHHEN
cpensl opraHuszMa (romeoctas). CBs3b BOJHO-COJEBOrO OOMEHa OpraHu3Ma C
(GbOopMHpPOBaHUEM U OTTOKOM TKaHEBOM >KUJIKOCTH.

XHUMUYECKUN COCTAB IUIa3Mbl KpOBH. DOPMEHHBIE AJIEMEHTHI: SPUTPOLUTHI,
JAevkouuTsl, TpoMmOouuThl. JlelikomurapHas ¢opmyna. DyHKIMM pa3IHMUHBIX
(dopMeHHBIX 351eMeHTOB. KpoBeTBOpeHHE U opraHbl KpoBeTBOpeHUs. MecTa rudenu
pa3nuYHbIX (POPMEHHBIX 3JIEMEHTOB KpoBU. [ pynmibel kpoBu o cucteme ABO, pesyc-
(dakTop W JIpyrue CHUCTEMbI ONpenesieHusl rpym KpoBu. llepenuBanue mia3Mmel,
PUTPOLUTAPHON M TpoMOouuTapHOi Macchl. bydepHas GyHKIMS M1a3Mbl KPOBH.
Tpancnopt ra3os 1o kpoBu. Paznuunsie popmel remorioouHa. Perymsius cpoacTsa
reMorjgoOuHa K kuciaopoxy. CBEpThiBaHHE KpOBH, (GUOPUHOIUTHYECKAS U
IIPOTUBOCBEPTHIBAIONIAsl CUCTEMBbI. HapylieHusi, CBsI3aHHbIE C KPOBETBOPEHUEM U
(YyHKUIHOHUPOBaHUEM (POPMEHHBIX 3JIEMEHTOB.

Jlabopamopnsie u npakmuyuecxkue padoomol

M3ydeHne TuCTOIOTMYECKUX IIPEnapaToB KPOBU U OPTaHOB KPOBETBOPEHHS.

HNmMmmyHHas1 cucrema

Hctopust pa3zBuTuss 3HaHUKd 00 wuMMyHHTeTe. 3HadeHue pabdor U. U.
MeunukoBa, II. Opmmuxa wu JOpyrux yd€HBIX 10 H3YYEHUI0O HMMMYHUTETA.
Knaccupukanmm  uMMmyHuUTeTa. MeEXaHU3MBl  BpPOXIEHHOTO  HMMMYHHTETA.
[TprnoOpeTéHHBIIT UMMYHHUTET: KiIacCH(pUKAUs JTUMGOIUTOB U Y4aCTHE Pa3HBIX
rpynn  auMdouutoB B npuoOpeTéHHOM uMMyHuTere. I[loHATHUs aHTUTEna u
antureHa. [Ipesentanns anturesa. BakuuHel u cbIBOpOTKH. Opransl HEHTPAIBHOM
MMMYHHOUM CHUCTEMBI: KPACHBII KOCTHBIM MO3r U TUMYyC. Opranbl nepudepuyeckoi
UMMYHHOUM CHCTEMBI: cee3éHKa, TuM(Oy3IIbl, MUHIATUHBI, anmeHaukc, [lefiepoBs
omsamku. Pomp TumMyca B co3peBanuu T-nmumdornmtoB. Pomb  opraHoB
nepupepruyeckoi  MMMYHHOH CHCTeMbl B  cO3peBaHMU  B-nmuM@ouuros.
OTpunarenbHas U NOJOKUTENbHAS CEIEKIUs B co3peBaHuu T- u B-nmum¢onuros.
Pone mukpoduopbl uenoBeka B (HOPMHPOBAHMH HOPMAJIBHOTO HMMYHHUTETa
yenoBeka. [laTomornu MMMYHHON CHCTEMBI: UMMYHOAC(PHUIIMTHI, ayTOUMMYHHbBIE
3a0oneBanuss u Ap. Peakuum rumepyyBCTBUTEIBHOCTH, B TOM YHCIE aJUIEPTHU.



OCHOBBI TpaHCIUIAHTOJOTHH. JleMOHCTpauus NOPTPETOB YYEHBIX, TAOIUL H
CJIaliJI0B, BUJICOPOJIMKOB U KHHO(PPArMEeHTOB, 00 UMMYHHOH CHCTEME.
JIbIxaTesibHAsA cCUCTEMA

AHATOMMSI JbIXaTEIbHONW CHUCTEMBI: BEPXHHE [bIXATEJbHBIE ITYyTH, HUKHHE
JpIxaTenbHble IyTH, JI€rkue. HocoBble mnonoctu. Hocormorka. Potormorka.
['opranb. Knaccudukanus xpsieit roprand. HaaropTaHHUK U rOJI0COBBIE CBSA3KU.
Tpaxes. bpouxu. JI€rkue. JIErounsle my3bIpbKH (a71bBE0JIbI). PU3HOIOrHA MpoLecca
JBIXaHUs, pOJib TUJIEBPAIbHOU >KUJIKOCTU, NUadparMbl, MEKpEOESPHBIX U APYTHUX
mpi. Cypdaktant. Onactudeckas Tara JErKuX. JlpIxaTtenbHble IBUKEHUS.
Kusznennass €mkoctb n€rkux. Jlérounele oO0OBEMBI. HepBHas u rymopaliibHas
pEryJsinus IbIXaHUSL.

['mruena npixanus. TpeHupoBKa AbIXaTenbHbIX MbIm. [IpemynpexneHue
MOBPEXJIEHUs ToJiocoBoro ammaparta. MH(ekunonHusie 0o0jie3HH, Mepeaaronuecs
yepes BO3/yX, U Mpoure 3a00JeBaHNs OPTraHoB JbIXaHus. BiusHue TabakokypeHus
Ha OpraHbl JbIXaTeJIbHOM CHUCTeMBbl. ACTMa, OOCTPYKTHMBHBIE 3a00J€BaHUs
JIBIXaTEJIbHON CUCTEMBI.

Jlemoncmpayua Moneny ropTaH, MOJEIH, IPOSCHAIOIMIEN MEXAaHU3M BOXa
Y BBIJIOXA.

Jlabopamopnsie u npakmuyuecxkue padoomol

N3mepenne oOxBaTa rpyITHOM KJIETKH B COCTOSIHUM BAOXa U BbIIOXA.

OrnpeneneHue 4acTOThI JbIXaHUS.

Bnusnue paznuyHbix (aKTOPOB HA YACTOTY JIbIXaHUS.

Cnuporpadus.

N3ydeHne rucToIOTHYECKUX MpenapaToB OPraHoB JIbIXaHHUS.
IumeBapurenbHas cucremMa

AHAaTOMHMSI TNMIIEBAPUTEIBHOM CHUCTEMBI: pOTOBas MOJIOCTh, MHUIIEBOJ,
KEIYAOK, TOIKEIYIOUYHAs JKeJie3a, NEYEHb, OTAEIbl TOHKOM KHWIIKH, OTIEIIbI
tosnictol kumku. CrtpoeHue 3yba, 3yOHas cucrteMa uesnoBeka. DPU3NONIOTHA
MUIIEBAPUTENBHON CUCTEMBI: paclIeIUIeHHe O€NKOB, JIMIUIOB, YIJIEBOJOB,
HYKJIGMHOBBIX KHUCJIOT TMOJl JIeUCTBHEM (PEPMEHTOB, CEKPETUPYEMBIX pPa3HbIMU
OTACIIaMU  THUIIEBAPUTEIBHOW  CUCTEMBL. XUMHYECKHM  COCTAB  CJIFOHBI,
JKEIYJOYHOTO COKa, NOJKEIYJIOYHOTO COKa, JKEIIYH, COKA TOHKOM KHUIIKH.
[ToOCTHOE W TPUCTEHOYHOE IHILIEBAPEHHE B TOHKOM KHIIEYHUKE. DyHKIUU
MOJIKEITYJOYHOM KeJe3bl U neuyeHUu. OyHKIUKU TOJICTOM KUIIKHU. POJIb KUILIEUHOU
MUKPO(DIIOPHI JIs1 YEIOBEKa.

HepBHas u rymopanpHas peryJisinys npouecCoB MUILIEBAPEHHUS, YTIIEBOAHOTO,
JUTMIHOTO, OEJIKOBOTO OOMEHA.

['mruena mnurtanusa. HewHdexknmoHHble W ayTOMMMYyHHBIE 3a00JIEBaHUS
cucteMbl nuieBapenus. [lpegynpexaeHve HHPEKIMA U MPOUYUX KEITYIJOUHO-



KUIIEYHBIX 3a00JieBaHUM (racTpUT, SI3BEHHass OOJe3Hb, ANNEHAMINT, LUPPO3,
NaHKpeaTUT W JpyrHue), NHUIIEBBIX OTpaBlICHUN. XenukoOakTep Kak (axkTop
pa3BUTHS TAacTpUTa W A3Bbl. BiusHME KypeHUs WU aJKOIroJisi Ha MHILEBAPEHUE.
PaccTpolicTBa muIieBoro noBeACHUSI.
Jlemoncmpayus Topca yernoBeka, TabJuIl.
Jlabopamopnsie u npakmuyueckue padbomot
HccnenoBanne nerictBrsi GEpPMEHTOB CITFOHBI HA KpaxMall.
N3ydeHne THUCTOJIOTMYECKUX [MPENapaToB OPraHOB IHUILEBAPHUTEIHHOM
CUCTEMBL.
BeigenureqbpHas cucremMa
CtpoeHue BbIICIUTEIbHON CUCTEMBI: TOYKH, MOYETOUYHUKH, MOYEBOH ITy3bIPb,
MOYEHCITyCKAaTeNIbHbI  KaHal. @DyHKUMOHUpOoBaHWe mouykd. HedpoHn kak
CTPYKTYPHO-(DYHKIIMOHAJIbHAS €IUHUIIA TOYKU. DHU3MOJIOTHYECKUE TMPOIECCHI
dbopmupoBaHUsS BTOPUYHOW MOYM: GuUiIbTpamus, peadcopOiusi, cexpernus. Ponb
MIOYKH B PETYJISIUU apTepUaIbHOrO AaBiaeHus. HepBHas v ryMopaiibHas peryisiius
paboThl  OpPraHOB  BBIJCIUTEIBHONM  CHUCTEMBI.  3a0o0JieBaHHUsI  OpPraHOB
MOYEBBIJICTUTENIBHON CUCTEMBI (LIUCTUT, MUETOHEPPUT, MOUEKaMEHHAas1 00JIE3Hb U
npyrue), ux npeaynpexaenue. MckyccrBennas nouka. Juanmus. TpaHcrmanTanus
MOYKH.
Jlemoncmpayua tabnuu, moaenu «CTpoeHHE MOYKM MIIEKOMUTAIOLIETO»,
MyJIsKa TOYEK YEIOBEKA, BIAXKHOIO IIpernapara.
Jlabopamopnwie u npakmuueckue pabomol.
N3yueHne TUCTOJOTHUYECKUX MPEnaparoB pa3HbIX YYAaCTKOB  IOYKH,
MOYETOYHHKA, MOYEBOTO ITY3bIPA.
IHonoBas cucrema
Cramuu ramerorenesa. OTaM4us OOreHesa U CiepMaToreHesa Apyr oT Apyra.
O11010TBOPEHHUE.
JKenckas mosjoBasi cuctema: SMYHUKH, MaTOYHbIE TPYObI, MaTKa, BIAraJIuIIe,
BHEIIIHUE TIOJIOBBIE OpraHbl. MEeHCTpyaabHBIM UK.
MyKckast moJioBasi CUCTEMA: CEMEHHHMKM W IPOYHME BHYTPEHHUE ITOJIOBBIE
OpraHbl, BHEILIHUE MOJIOBBIE OPTaHbl.
HepBHas 1 rymopanbHas perysius padoThl OpTaHOB MOJIOBOW CHCTEMBI.
[InanupoBanue OepeMEeHHOCTH, METO/IbI KOHTpalICNI1H,
MPEAUMIUIAHTALIMOHHBIM ~ CKPUHHMHI, 3KCTPAKOPIOPAIbHOE  OIUIOJOTBOPEHUE.
bepeMeHHOCTb, nakTanus. 3a00yeBaHus, epelaloIIUecs MOJI0OBbIM MYyTEM.
Jlabopamopnsie u npakmuyueckue pabomol
W3ydeHne TuCTOIOTMYECKUX IPENAapaTOB OPTraHOB IT0JIOBOM CUCTEMBI.
Koxka u eé npousBoanbie



OnuIepMUC — MHOTOCIIOMHBIA OPOrOBEBAOIINI AU TeNHii. CI0U 31HIepMuca.
Cnou nepmbl. IlonkoxHas >xupoBas kierdaTka. [IpoW3BOAHBIE KOKH: HOITH,
BOJIOCHI. KO>KHBIE %eNe3bl: TOTOBBIE, CAJIbHBIE U MOJIOYHbIE. DyHKINU KOXKU. Ponb
HEPBHOW M TYMOpPAJbHOM PETYISLUH B OCYLIECTBICHHUM TEPMOPETYJIATOPHOM M
IPYTUX (PYHKIUI KOXKH.

3a0osieBaHus KOXKH M UX TOpenaynpexnaeHue. [leperpeBanue: COMHEUHBINH U
TerioBoil yaapel. Oxoru. O6moposxenus. [IpopunakTrka u nepsasi MOMOIb IpU
TEIJIOBOM U COJTHEUHOM yJ1apax, 0Korax U 0OMOpOKEHUSIX.

Jlemoncmpayusa MOeIA CTPOCHUS KOXKH, TaOJIHIL, CIIaiI0B.

Jlabopamopnsie u npakmuueckue pabomot

HccenmenoBanre ¢ MOMOIIBIO YT TBUIBHOM U JIAJIOHHOM CTOPOHBI KUCTH.

N3yyeHue rucTonorn4ecKux NpenapaToB SMHUIEPMUCA U IEPMBI.

AxanTanuy OpraHu3Ma 4yejaoBeKa

TepMoperynsiuus: pojib KOXHM M COCyIoB. [umoramaMmyc Kak IIEHTp
HEHpOryMopaiabHOU peryisiuuu TeraooomeHa. [loBeaeHueckue agantammm.

AJantalyi 4eloBeKa, €ro OpraHoB M TKaHEW K HHU3KUM KOHIEHTPALMIM
KHCIIOpOJa M THUINOKCUU. Perynsuusa mnoTpeOreHuss KUCIOpoAa TKaHSIMH,
sputponod3. [lepectpoiika meTabonr3ma KJIETOK B YCIOBUH TUIIOKCHH.

AnanTtaiuu K HENOCTAaTKy  pa3jiW4yHbIX  NUTATENIbHBIX  BEMIECTB.
DHepreTuueckas (YHKIUS TJIMKOT€HA B MEYEHU U JIMIUAOB B KUPOBOM TKaHHU.
[lopsimok uWCHoOJIb30BaHUSl 3aMacoB MHTATENbHBIX BEIIECTB B OpraHu3Me.
[Tepectpoiika MmeTaboM3Ma KJIETOK B YCIIOBHUSX TOJIOIaHMS.

[upkagHeie pUTMBlL. BriusiHHEe NPOAOKUTEIBHOCTH CBETOBOTO JHS Ha
HEHPOTryMOPaIbHYIO PETYJISALMIO IPOLECCOB KUZHEAEATEIbHOCTH YEJI0BEKA.

TpennpoBku. Ponb (u3nyeckoll akTUBHOCTH B COXPaHEHUM 30pPOBbS
yenoBeka. [Ipodunaktuka 3abosieBaHUN CEepEUHO-COCYUCTON M JbIXaTeIbHOU
CUCTEM U ONOPHO-/IBUTaTEILHOTO allapara.

Anantanuu Kk HeBecoMmocTu. [lepecTpoiiku MeTaboimn3Ma B yCIIOBUSX HU3KOU
rpaBUTALNM, TPO(UIAKTHKA HETATUBHBIX MOCIICICTBUH.

Jlemoncmpayusn nocoOuii 1 00y4yarIX BUICOPOTUKOB.

I'eneruka 4esioBeka

Onpenenenue reHa u amiens, reHotuna u (enorumna. [lonsarue romo- u
reTepo3uroThl. 3akoHbl Menjensa. BiaumoneiicTBue ameneil. MoOHOTEHHBIE U
MOJIMTEHHbIE TPHU3HAKK. XPOMOCOMHAasi TEOpPHUs HAaCIEACTBEHHOCTH MopraHa.
Kpoccunroep u cuerieHHoe HacienoBaHue. MeXaHM3Mbl OINpPENETeHUs MoJa.
[TonoBble XpOMOCOMBI M ayTOCOMBI 4YesoBeka. HacnenoBaHue, CLEIJIEHHOE C
HOJIOM.

N3MeH4YMBOCTh:  HACIHEACTBEHHas M  HEHAacleACTBeHHasd.  lIpumepsl
HEHACJIeICTBEHHBIX HU3MEHEHUM (Moaudukaruii). Knaccuduxanust



HACIICJICTBEHHON HW3MEHUYMBOCTHM HA MYTAIIMOHHYI0O M PEKOMOWHAIMOHHYIO.
['eHHBIC, XPOMOCOMHBIE ¥ TEHOMHBIC 3a0ojieBaHus. l[IpuMepbl TeHHBIX,
XPOMOCOMHBIX M T€HOMHBIX 3a00J1€BaHUI YeJIOBEKA.

[Monynsunonnas reHeruka. Ilonstue renodonma. Pacnpenenenue ydactoT
aiiesneil B momynsiuu. 3akoH Xapau-BaitnOepra.

Pemenne reneTnueckux 3agay.

Menunuuckas reHetuka. [locTpoeHWe  pOJOCIOBHBIX TPU  AHAIU3E
ONpEIEIEHHBIX NPU3HAKOB. POJb T€HETUYECKUX aHAIW30B IMPU IUIAHUPOBAHUU U
KOHTpOJIe OEPEMEHHOCTH.

CekBeHMPOBaHUE T€HOMA KaK MHCTPYMEHT, MO3BOJSIOMINI MPOrHO3UPOBATH
dbeHoTUN dYeJioBeKa M JAPYrUX JKUBBIX OpPraHM3MOB, a TakKXXe BHUPYCOB.
buoundopmaTrueckne HHCTPYMEHTHI aHAIN3a FT€HOMOB. MeTo bl HapaBICHHOTO
W3MEHEHHUSI TE€HOMOB OpraHu3MoB. ['eHeThueckas WHXeHepus. [eHOMHoOe
penakTUpOBaHUE. DTUUECKUE ACTIEKThl BHECEHHS] N3MEHEHUN B TEHOMBI Pa3JIMYHbIX
OPraHu3MOB, B TOM YHCJIE YEIOBEKA.

Jlemoncmpayua Tabnul, IUIAKaTOB, KUHO(PArMEHTOB, POJUKOB U3
HNHuTtepHera.

AHTpOnoOrenes

[IpuMaThl: OTAUYUTENBHBIE YEPTHI, COCTAB U SBOJIOLUS OTPSIAA.

YHUKaNbHbIE TPU3HAKA TOMUHU. [IpsAMOX0XKIEHUE: TEOPUHN BOZHUKHOBEHHS,
aHATOMO-MOP(OJIOTUYECKHI KOMILJIEKC NpHU3HAKOB. lIpsiMOXOXkIeHHe B JIpyrux
rpynnax npuMaroB. Pyka, mpucrnocoOneHHass K W3TOTOBJICHUIO M MPUMEHEHUIO
opyaun Tpynaa. BrICOKOpa3BUTBHIM MO3I: TEHICHUIHMH B 3BOJIIOLIMH, YHUKAJIbHBIE
4epThl, MOpQosoruueckrue O0coOeHHOCTH. CXOJCTBO W pa3inyus YeIOBEKa U
4YeJI0BEKOOOPa3HbIX 00€3bsiH: aHATOMHUS, dMOPHOJIOTHS, OMOXUMUS, TOBEICHUE.
[[lumnan3e Kkak OnWOKAWIIWKA JKUBOM POJCTBEHHUK 4YeJIOBEKAa. IBOJIIOIUS
YEJIOBEKOOOPa3HbIX 00E3bsH.

Jlemoncmpayus MyispKeW, TaOnwil, ciaiaoB, BHUICOMUIBMOB M CAaWTOB
HNHTepHeTa, TOKa3bIBAIOIINX CTPOCHHUE MPEIKOB COBPEMEHHOTO U€JIOBEKA, 00€3hbsH-
AHTPOIIOU/IOB, MPEACTABUTENIEH YEIIOBEUECKUX pac.

Jlabopamopnvie u npakmuueckue pabomaul

N3ydyeHne napeBHEWIIEN HCTOPUM M IBOJIOLMU 4YEJIOBEKA Ha NPUMEpE
KOJUIEKIIMI ¥ pEKOHCTPYKIUN (3KCKYPCHS B MAJICOHTOJIOTUUECKUN My3€eil).

Ye10BeK U OKPYKAWOLIAA cpeaa

Dxonornueckue GakToppl W UX JICUCTBUE Ha OpPraHUu3M 4YeJOBeKa.
3aBUCHUMOCTh  3JIOPOBbSI  YEJIOBEKAa OT COCTOSIHUS  OKPYXaloIIel  Cpepbl.
Mukpoknumar KwiblX noMemeHn. Tpyn demoseka. dusmonorus TpynHa.
PaboTocnocoOHOCTh U yTOMIICHHE.



3I0pOBbE 4YEJIOBEKA KaK COLMAJIbHAs LEHHOCTb. (PAKTOpbI, HapyLIAIOIINE
3I0pOBbE: TUIOJMHAMUS, KypeHHUE, YIOTpeOJEHUE aJIKOroJii, HApKOTHKOB,
HeCcOAITaHCUPOBAaHHOE IIUTAaHHME, CTpecc. YKpermeHue 310poBba. KynbeTypa
OTHOILIEHUSI K COOCTBEHHOMY 3/I0POBBIO U 3/J0POBBIO OKPYKAIOIIHX.

AHTpOnOreHHsle BO31eUcTBUS Ha cpeny. Hapyiienne kpyroBopora BEIECTB B
ouocgepe. AHTPOIOTEHHBIN KPYTOBOPOT. DKOJOTHYECKIE KPUZUCHI U UX PUIHHBI.
KosBomonusa oOmecrBa W mpuponabl. PanuMoHanbHOE NPUPOAOIIONIB30BAHUE.
3Hau€HHE OXpaHbl OKPYXAOWIEl NPHUPONHOM Cpelpl 1  COXPaHEHUS
4eJIOBEYECTBA.

Jemoncmpayusa TabmUL, IMJaKaTOB, KUHO(YPArMEeHTOB, BHJIEOPOJIMKOB W3
WNHurepHera.



IVIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TTPOTPAMMBI 11O
BUOJIOTUA HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUSI
(YIJIYBJEHHBIY YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATbI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUSI MPOrpaMMbl MO OHOJIOTMM OCHOBHOTO
oOmero  oOpa3oBaHMs  JODKHBI  OTpakaTb  TOTOBHOCTh  OOyYaromiuxcs
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAllMd U
pacuIMpeHue OImbITa ACATEIbHOCTH HAa €€ OCHOBE U B MPOIECCE peav3aluu
OCHOBHBIX HAMPABJICHUN BOCIIUTATEIBHOU I€SITENBHOCTH, B TOM YKCJIE B YACTH:

1) rpaxaIaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM JIEATEIIBHOCTH MIPU BBINOJIHEHUH

MCCIIEIOBAHUM U MPOEKTOB, CTPEMJICHUE K B3aMMOTIOHUMAHUIO U B3aUMOIIOMOIIIH;
2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

OTHOIIIEHUE K OMOJIOTUH KaK K BaKHOM COCTaBJISIONIEH KYJIbTYpPbl, TOPJIOCTH 32
BKJIAJl POCCUUCKMX M COBETCKHUX YYEHBIX B Pa3BUTHE MHUPOBOW OMOJOTHYECKOM
HayKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTh OIIEHMBATh MOBEJAEHUWE M TMOCTYNKH C MO3UIUU HPaBCTBEHHBIX
HOPM ¥ HOPM 3KOJIOTUYECKOW KYJIbTYPHI;

MOHMMAHUE 3HAYMMOCTH HPABCTBEHHOI'O acIeKTa AEATEIbHOCTU YEJIOBEKa B
MEJUIIMHE U OUOJIOTHH,

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

MOHUMAaHUE PO OHOJOTUM B (OPMHPOBAHUHM ISCTETUYECKON KYIbTYpPbI
JUYHOCTH;

S) ¢usnyeckoro BocnUTaHHMs, (POpMHPOBAHHMA KYJbBTYPbl 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJyunsi:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3JI0POBBIO M YCTAaHOBKA Ha 370POBBIN
o0Opa3 Xu3HU (3I0POBOE MHUTAHKE, COOIIOJEHNE TUTUCHUYECKUX TPABUI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJspHas Qu3ndecKas
aKTUBHOCTB);

OCO3HAHHWE MOCIEACTBUN W HENPUSITHE BPEIHBIX MPUBBIYEK (yMOTpeOsieHue
aJIKOTOJIsl, HAPKOTUKOB, KypeHHE) U HHbIX ¢GopM Bpena sl (U3HYECKOro |
MICUXUYECKOTO 3/I0POBBS;

coOto/ieHne TpaBui O€30MacHOCTH, B TOM YHCJI€ HABBIKM 0O€30TacHOTO
MIOBEJICHUS B IPUPOJIHON CPELE;



chOPMUPOBAHHOCTh HaBBIKA pe(IIeKCUU, YOpaBICHHE COOCTBEHHBIM

AMOIMOHATILHBIM COCTOSTHUEM;
6) TPy10BOI0 BOCIIMTAHMS:

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHu3alliy, HACEJEHHOIO ITyHKTa, Kpas) OMOJOTHMYECKON H
HKOJIOTMYECKON  HANpaBJICHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YUYCHUIO
npodeccuii, CBI3aHHBIX C OMOJIOTHEH;

7) 3K0J10THYECKOT0 BOCITUTAHUS:

OpUEHTAIMs Ha NMPUMEHEHHE OMOJOTHYECKUX 3HAHWM MpPH PEIICHUH 3a]a4 B
00JIaCTH OKpYKaloleh Cpe/ibl;

OCO3HAHUE PKOJIOTHYECKUX MPOOJIEM U YT X pelIeHus;

TOTOBHOCTh K YYaCTHUIO B MPAKTUYECKOU JESITEIHHOCTH IKOJIOTHUYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

OpUCHTAIlMsI Ha COBPEMEHHYI0 CHCTEMY Hay4YHBIX MpEJICTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKUX 3aKOHOMEPHOCTSIX, B3aMMOCBS3SX 4YeJOBEKa C
IIPUPOIHON U COLMAIIBHON CPENOM;

MOHUMAaHUE POJIM OWOJIOTHYECKOW Hayku B (GOPMHPOBAHWU HAYIHOTO
MHUPOBO33PEHUS;

pa3BUTHE HAy4YHOU JII0OO3HATEIHLHOCTH, MHTEpPECa K OMOJIOTUYECKOM HayKe,
HAaBBIKOB UCCIIEI0BATEILCKOM AESTEILHOCTH;

9) agjanTanuu 00y4aroumerocsi K M3MEHSIIOIUMCS YCJIOBUAM COLMAIBHON U
NPUPOJHOMN cpeabl:

OLICHKA U3MEHSIOIINXCS YCIOBUI;

MPUHATHE PElICHUs (MHANBUIyaIbHOE, B TPYIITE) B U3MEHSIIOLIUXCS YCIOBUSIX
Ha OCHOBAHMHM aHAJIM3a OMOJIOTMYECKON HHPOpMaALUK;

IUIAHUPOBAHHWE JICMCTBUM B HOBOW CHUTYyalldd HAa OCHOBAaHUM 3HAHUMU
OMOJIOTMYECKUX 3aKOHOMEPHOCTEH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIe PE3yNbTaThl OCBOCHHUS TMPOTPaMMbl 1O  OHOJIOTHH
OCHOBHOTO 00111eT0 00pa30BaHus, TOJKHBI OTPaKaTh:
Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE el CTBUSA
Bba3oBble JJornueckue aeiicTBUA:
BBISIBIIATH M XaPaKTEPU30BaTh CYIIECTBCHHBIE TPU3HAKA OHOJIOTHYECKUX
00BEKTOB (SIBIICHUN);



yCTaHABJIMBATh CYIIECTBEHHBIN NpPH3HAK KiIacCU(PUKAIUU OHOJIOTHUUECKHUX
O0OBEKTOB (SIBICHWH, TMPOIIECCOB), OCHOBAHUS mJisi OOOOIICHWS W CpaBHEHUS,
KPUTEPHUH TIPOBOJMMOTO aHAJIN3a,;

C YYETOM MPe/JI0KEHHON OMOJIOTUYECKOM 3a/1aui BISBIISTH 3aKOHOMEPHOCTH
U TPOTUBOpEUHs B paccMaTpuBaeMbIX (akTax M HaOMIOACHUSX, MpeasiaraTh
KPUTEPHUH JIJIS BBISIBIICHUS 3aKOHOMEPHOCTEH M TIPOTHUBOPEUHIA;

BBISIBIIATH ACPUIIMTH WH(DOpPMAIUHU, MaHHBIX, HEOOXOMUMBIX JUISI PEIICHUS
MOCTaBJICHHOM 3a/1a4u;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBA3M MPH H3YYEHHH OMOJIOTHYECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHHH, YMO3aKIIOUCHUA 0 aHAJIOTHH, (POPMyIHpPOBATH
THUTIOTE3bI O B3aMMOCBSI3SIX;

CaMOCTOATENLHO BEIOMPATH CIIOCO0 pellieHus: ydeOHOM OMOJIOrnuecKoi 3a1aun
(cpaBHMBATh HECKOJILKO BapUAHTOB PEIIEHUs, BHIOUPATh HAauOoJee MOAXOASAIIHM C
y9IETOM CaMOCTOSITEITEHO BBIICIICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarejbckne AeCTBUS:

HCITOJIB30BATh BOIIPOCHI KaK MCCIICOBATEIbCKUN HHCTPYMEHT ITO3HAHMS;

dbopMyIMpOBaTh BOMPOCH, (UKCHUPYIOIIHME Pa3pbiB MEXIY pealbHbIM H
JKEeIaTeIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSITEIbHO YCTaHABINBATh
HMCKOMO€ U JIaHHOE;

dbopmMupoBaTh THUMOTE3Y 00 MCTUHHOCTH COOCTBEHHBIX  CYXICHHH,
apryMEHTHUPOBATH CBOIO MO3UIIUIO, MHEHUE;

MPOBOJUTH TI0O CaMOCTOSITEIbBHO COCTaBIIGHHOMY IUJIaHy HaOJI0JeHUE,
HECJIOKHBIN  OMOJIOTUYECKH JKCIIEPUMEHT, HEOOJBIIOe HCCIEOBAHUE T10
YCTAHOBJICHUIO OCOOCHHOCTEH OMOJOTUYECKOTO 00BeKTa (mpoliecca) U3ydeHUs,
MPUYUHHO-CJICICTBCHHBIX CBSI3¢ W 3aBUCHUMOCTEH OHOJIOTHUYECKUX OOBEKTOB
MEXTy COOOM;

OIICHMBATh HA MTPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAITUIO, TIOTYUYCHHYIO
B X0Ji¢ HAOJIFOJICHUS U DKCIIEPUMEHTA,

CaMOCTOSITeNIbHO (HOPMYJIMPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MIPOBENEHHOTO HAOIOACHUS, IKCIIEPUMEHTA, BJIAJICTh WHCTPYMECHTAMH OIICHKHU
JIOCTOBEPHOCTH TIOJTyYCHHBIX BBIBOJIOB U 0000IIIEHUI;

MPOTHO3UPOBATh BO3MOXHOE JallbHEWIIee Pa3BUTHE OUOJIOTHYECKUX
MIPOIIECCOB M UX ITOCJICICTBYUS B aHAJIOTMYHBIX MJIM CXOIHBIX CHUTYAIIHMsIX, a TAKKE
BBIJIBUTATh MPEINOJIOKEHUS 00 UX PA3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTAX.

Pabora ¢ nunopmanmeii:

MPUMEHSTh PA3JNYHBIE METOJbI, MHCTPYMEHTHI M 3alPOCHl MPU TIOWCKE H
orbope Oumonornyeckoi MHPOpPMAIMK WIM JAHHBIX M3 HMCTOYHHUKOB C Y4ETOM
MPEIOKEHHON y4eOHOM OMOIOTUYECKOM 3a1a4u;



BbIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
OroornYecKyo HHPOPMAITUIO PA3IMYHBIX BUOB U (HOPM MPEACTABICHMUS;

HaXOAUTh CXOIHBIE APTyMEHTHI (MOATBEPXKAAIOIIME WA OIPOBEPraromme
OJIHY U TY K€ HJICI0, BEPCUIO) B PA3IMYHBIX HH(DPOPMAIITMOHHBIX UICTOYHUKAX;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
uHGOpMAIlMU W WJUTIOCTPUPOBATH pEIIaeMble 3aJadd HECJIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpauKoil 1 UX KOMOMHALUSAMU;

OLICHMBATh HAAEKHOCTh OMOJOTMYECKON HH(POPMALMU [0 KPUTEPUSIM,
MPEJIOKEHHBIM YUUTENIEM UIU COPMYITHUPOBAHHBIM CaMOCTOSTENBHO;

3allOMUHATh U CUCTEMATU3UPOBATh OMOJIOIMUECKYIO0 HH(OPMALIUIO.

KoMMmyHuKaTHBHBIE YHHBeEPCAJIbHbIE YueOHbIe 1eiCTBHUSA

OOwmenne:

BOCIPUHUMATh U (OPMYITUPOBATH CYKJICHUS, BBIPAKAaTh SMOIMH B MPOIIECCE
BBINIOJIHEHUS MMPAKTHYECKHUX U 1a00paTOpHBIX paldoT;

BBIPaKaTh c€0s (CBOIO TOUKY 3pEHHMSI) B YCTHBIX U TUCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeEBEepOaJbHBIE CpPEJCTBA OOIICHHS, TOHMMATh 3HAUYCHUE
COIMAJIbHBIX 3HAKOB, 3HATH U PACIIO3HABATH MIPEAMOCHUIKH KOH(DIUKTHBIX CUTYaIIHH
U CMATYATHh KOH(JIMKTHI, BECTH IIEPETOBOPHI;

MOHUMATh HAMEPCHHsI IPYTUX, NPOSBIATH YBAKHUTEIBHOE OTHOIICHHE K
coOeCeIHUKY U B KOPPEKTHOU popme popMynrpoBaTh CBOU BO3PAXKEHUS;

B XOJe jnuanora W (WJiM) JUCKYCCHUHU 3aJaBaTh BOMPOCHI IO CYIIECTBY
oOcyx/1aeMol OMOJIOTUYECKOW TEMbl M BBICKA3bIBAaTh WJCH, HAIICJIICHHBIE Ha
pelieHre OMOJI0THYeCKOM 3a/1auu U MoJAIepKaHue 0J1aro)KenaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATH CBOM CYXACHUS C CYKICHUSIMH JPYTHUX YYaCTHUKOB JHAJIOTa,
OoOHapy>KHBaTh PA3JINYUs U CXOJCTBO MO3UITHI;

myOJIUYHO MPEACTABIIATH PE3YIbTAThI BBIMOTHEHHOTO OMOJIOTHYECKOTO OIhITa
(3KCnIepUMEHTa, UCCIIEOBAHUS, IPOEKTA);

CaMOCTOATENbHO BbIOMpPAaTh (opMaT BBICTYIUIEHUS C Y4E€TOM 3ajad
MpPE3EHTAllMd U OCOOEHHOCTEW ayAUTOPUU M B COOTBETCTBUMU C HUM COCTABIISTH
YCTHBIC U TMCbMEHHBIE TEKCTHI C UCTIOIB30BAHUEM HILTIOCTPATUBHBIX MaTEPUAJIOB.

CoBMmecTHasI 1eATEJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThl MpPU PEIICHUH KOHKPETHOM OMOJIOrMYeCKOW MpoOsieMbl, 0OOCHOBHIBATH
HEOOXOAMMOCTh MPUMEHEHHUS TPYMIOBBIX (POPM B3aUMOJCHCTBUS MPU PEIICHUU
MOCTaBJICHHOW yueOHOM 3a7auu;

MPUHUMATH I1€JTb COBMECTHOM AESATEIHHOCTH, KOJJIEKTUBHO CTPOUTH ICHCTBUS
1o e€ JOCTHKEHUIO: paclpeAesisiTh POJid, J0roBapuBaThCs, 00CYXAaTh MPOIECC U
pe3yabTaT COBMECTHOM pabOThI;



yMeTh 0000IIaTh MHEHHS HECKOJbKHX 4YEJIOBEK, MPOSBISAThH TOTOBHOCTH
PYKOBOJIUTb, BBIIIOJIHATH IOPYYEHUS, TOTUYUHATHCS;

IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHON pabOThI, ONPEEIISITh CBOIO POJb (C
y4€TOM MPEANOYTEHUH M BO3MOXKHOCTEW BCEX YYACTHUKOB B3aMMOJICHCTBHUS),
pacmpenensarTh 3aJayd MEXKIy 4WICHaMU KOMaHIbl, Yy4acTBOBaTh B TI'PYNIIOBBIX
dbopmax paboTsl (006CyX aeHUS, 0OMEH MHEHUSMH, MO3TOBBIC IITYPMBI U UHBIC);

BBITIOJHATH CBOIO 4YacTh PabOThI, JOCTUTATh KAUYE€CTBEHHOTO PE3ylbTaTa IO
CBOEMY HAIPaBJICHUIO MU KOOPAMHUPOBATH CBOM JCUCTBUS C APYTMMHU WICHAMHU
KOMaH/bl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOATENBHO C(HOPMYITMPOBAHHBIM YYaCTHUKAMU B3aUMOJCICTBUS, CPABHUBATh
pE3yNbTAThl C UCXOIHOM 3aa4eil U BKJIAJ KaXIO0r0 4jieHa KOMaH/bl B JOCTHKEHUE
pe3yJIbTaToOB, pa3feniaTh chepy OTBETCTBEHHOCTH M MPOSIBIATH T'OTOBHOCTH K
IIPENOCTABIICHUIO OTYETA Iepe] TPYNIIION;

OBJIAJIETh CUCTEMOM YHUBEPCAJIBbHBIX KOMMYHUKATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT C(HOPMHUPOBAHHOCTh COLMAIBHBIX HABBIKOB M 3MOLHMOHAIBHOTO
MHTEJIJIEKTa 00 y4arouXcsl.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIIECHUsl B JKM3HEHHBIX M YUYEOHBIX CHUTYyaIUsX,
UCHOJIB3Ys OMOJIOrMYECKUE 3HAHUS;

OPUEHTHPOBAThCSI B Pa3IMUHBIX  MOAXOJAX  MPUHATUS  pelleHui
(MHOWBUYaJIbHOE, IPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITENTFHO COCTaBJISATh AJITOPUTM PEIICHUs 3aAadd (WM €ro 4acTh),
BBIOMpPATh CMOCOO pelieHusT y4yeOHOW OuoJIoTMYecKoi 3amadu ¢ yuéTrom
UMEIOLINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh
[peJlaracMble BapUaHThI PEILICHUN;

COCTaBIATh IUIAH JAEWCTBUN (IUIaH peanu3alii HaMEYEHHOTO alropuTMa
pEeIlIeHNs ), KOPPEKTUPOBATH MPEIOKESHHBIN aJTOPUTM C YIETOM MOTYICHUS HOBBIX
OMOJIOrMYECKUX 3HAHUI 00 U3ydyaeMoM OMOJOTHYECKOM OOBEKTE;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, IMOIHOHATbHBIH HHTEJJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEIICKCHM;

JlaBaTh OLIEHKY CUTYalluH U Mpeaarath IiaH e€ N3MEeHEHUS;

YUUTHIBaTh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh
npu peuieHnH Y4eOHOM OHOJOrMYecKod 3aJaud, aJanTUPOBAaTh pEUICHHE K
MEHSIOLUMCS 00CTOSATENbCTBAM;



OOBSICHATH,  NPUYMHBI  JOCTIDKEHUS  (HEAOCTHIKEHMs)  Pe3yJIbTaToB
NESITEIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMETh HAaXOAUTh
MO3UTUBHOE B ITPOU3OILIEAIIEN CUTYalllN;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBIIUXCS CUTYallUH, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYJHOCTEH;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

pasnuyarh, Ha3blBaTh U YNPABIATb COOCTBEHHBIMU 3MOLUSAMH U AMOLMSIMU
APYTHX,

BBISBJISITh U @HAIM3UPOBATh IPUYMHBI IMOLIMA;

CTaBUTb c€0s1 HA MECTO JPYroro 4ejoBeKa, IOHUMaThb MOTHUBBI U HAMEPEHUS
ApYToro;

PEryarpoBaTh CrIOocO0 BHIPAXKEHHS SMOLIUN.

IlpunsTHe ceds U ApPyrux:

OCO3HAHHO OTHOCHUTHCS K APYTOMY YEJIOBEKY, €T0 MHEHUIO;

IIPU3HABaTh CBOE MPABO Ha OLIMOKY M TAKOE K€ MPaBO JAPYroro;

OTKPBITOCTh CE0€ U JPYTHUM;

OCO3HaBaTh HEBO3MOXHOCTbh KOHTPOJIMPOBATH BCE BOKPYT;

OBJIAZIETh CHCTEMOI YHHBEpCAIbHBIX YYEOHBIX PETyJIATUBHBIX JEHCTBUH,
KoTopasi oOecneunBaeT (POPMHUPOBAHUE CMBICIOBBIX YCTAHOBOK JINYHOCTHU
(BHYTpPEHHSSI MMO3ULIMS TUYHOCTH) U KU3HEHHBIX HABBIKOB JIUYHOCTHU (YIpaBIEHUS
co00M, CaMOIMCUUIIIIMHBI, YCTOWYMUBOTO MTOBECHUS).

HPEAMETHBIE PE3YJIbTATBI

[TpenMeTHbIe pe3ynbTaThl OCBOEHHUS HpPOTrpaMMbl Mo Ouosioruu (yriyOa&HHBIN
YpOBEHB) K KOHITy OOy4eHus B 7 KJacce:

XapaKTepu30BaTh OOTAHUKY KaK OMOJIOTUYECKYIO HayKy, €€ pa3fenbl U CBs3U
C JpYrUMU HayKamH, OIEpHUpPOBaTh 3HAHUSMHU AHATOMHH, THUCTOJOTUU H
bu3MoI0oTUN pacTeHU;

MPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B Tom uncie B.B. Jlokyuaes, K.A.
Tumupszes, C.I'. HaBamun) u 3apyOexHbix yu€Hbix (B ToM uucie P. I'yk, M.
Manbnuru) B pa3BUTHE HAYK O PaCTCHUSX;

OPUMEHATH OMOJOTHYECKHE TEPMHMHBI M MOHATHS (B TOM YHCIle: OOTaHUKa,
9KOJIOTUS PACTEHUI, OAKTEPUOJIOTHS, TPOTUCTOJIOTHS, CHCTEMAaTHKa, CyNeprpyIia,
apCTBO, OTNEN, KJacc, CEeMEMCTBO, PO, BU, KU3HEHHAs (popma pacTeHui, cpeaa
oOWTaHusA, PacCTUTEIbHOE COOOLIECTBO, BBICIIME PACTEHHS, WX SMOPUODUTHI,
CIIOPOBBIE PACTEHHUs, CEMEHHBIE PACTEHHUs, BOJOPOCIH, MXH, IUIAyHbI, XBOLIH,



MaNOPOTHUKH, TOJIOCEMEHHBIE, TOKPBHITOCEMEHHBIE, 0aKTepUH, TPUODI, TUITAWHUKH )
B COOTBETCTBUHM C MOCTABJIICHHOM 3aJa4ei;

paznuyaTth IMOAXOABl K TIIOCTPOCHHUIO COBPEMEHHON MHOIOLAPCTBEHHON
CUCTEMBI OPraHU4YECKOI'0 MUPa, CPABHUBATH €€ C MPEALLIECTBYIOIUMU CUCTEMaMU U
BBISIBJISITH IPEUMYLIECTBA;

paznuyaTth MOAXOAbl K ITOCTPOEHUIO COBPEMEHHOM CHCTEMBI BBICIIHX
pactenuii (3mMOprodur);

OIKCHIBaTh CTPOCHUE U KU3ZHEIECATEIBHOCTh PACTUTENBHOIO OpraHu3Ma (Ha
IpUMeEpE MOKPHITOCEMEHHBIX, WIIM IIBETKOBBIX ): IOTJIOIIEHUE BOJIbI U MUHEPAIbHOE
nuTaHue, (OTOCUHTE3, JbIXaHHE, TPAHCHOPT BEILIECTB, POCT, Pa3MHOXKEHUE,
pa3BUTHE, CBS3b CTPOCHUS BET€TATUBHBIX U T€HEPATUBHBIX OPTraHOB PACTEHUI C UX
GyHKIUAMY,

pasinyaTh BEr€TaTUBHBIC OpraHbl PACTEHUM HA MONEPEUYHBIX U MPOJOJIBHBIX
Cpe3ax, ONPEAEIATh TUIl CTPOEHUS BET€TaTUBHBIX OPTaHOB;

pas3nuyaTh M OINHCHIBATH JKUBBIE W repOapHbIe 3K3EMIUIIPhl PACTEHUH I10
3aJJaHHOMY IUIaHy, YacTU pAaCTeHUHA MO H300paKEHUsIM, CXEMaM, MOJECIISM,
MYyJISKaM, pelbe(pHbIM TaOIuIaM;

XapaKTEPU30BaTh NPU3HAKH PACTEHUI, YPOBHU OPraHHU3alMy PACTUTEIBHOIO
OpraHu3Ma, YaCTH PACTEHUN: KJIETKH, TKAHU, OPTaHbl, CHCTEMBI OPTaHOB, OPTaHU3M,
OOBSACHATDH, B UEM 3aKIIFOHAOTCS OCOOEHHOCTH OPTaHU3MEHHOTO YPOBHS KHU3HH;

XapaKTEepPU30BaTh OCHOBHBIE TPYMIbl OJHOKJIETOYHBIX OPraHu3MOB U
BBISIBIIATh M€Ky HUMH 3BOJIOLMOHHOE POJICTBO;

BBIMOJIHATh TpaKkTUYeCKue paboTel MO cOOpYy W aHanu3y Marepuaia
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB U3 TUIIUYHBIX OMOTOIIOB;

BBISIBJISATH 3aKOHOMEPHOCTU U MOP(}O(DHU3MO0IOrHUecKre afanTaluy pacTeHUI
K pa3JIMYHBIM YCIOBUAM OOWTAHUS, HAXOAUThb KOPPEISIUU MEXIY CTPOCHUEM
opraHa ¥ BBITIOJTHSEMOMN UM (yHKIIUCH;

CpaBHMBATh PAaCTUTEIbHBIC TKAHU M OPraHbl PACTEHUN MEXKy COOOM;

BBINIOJIHATh TPAKTUYECKUE M JIaDOpaTOpHbIE padOTHl MO MOPQOJIOTUH U
(GbuU3HONOruKM pacTeHU, B TOM 4YHCIIE pabOTbl C MUKPOCKONOM C IMOCTOSIHHBIMH
(pukcupoBaHHBIMU) W BpPEMEHHBIMH MHKpOIIpENnapaTaMu, HCCIEI0BATEIbCKUE
paboThI C UCTIOIB30BAHUEM MMPUOOPOB U HHCTPYMEHTOB ITU(GPOBOM TaOOpATOPHUH;

NOHMMAaTh MEXaHU3Mbl CAMOBOCIIPOM3BEIIEHUS KJIETOK, OIEpUpPOBATh
MPEACTABICHUSIMU O MHUTO3€ UM MEi03€e, O POJIM KJIETOYHOrO fA]pa, CTPOCHUH U
(YHKIIUM XPOMOCOM;

XapaKTEPU30BaTh IPOILECCHl KU3HEACATENIBHOCTH PACTEHUN: MOTJIOLIEHUE
BOJIbI 1 MUHEpAJIbHOE MUTaHUE, (OTOCUHTE3, JbIXaHHE, POCT, Pa3BUTHE, CIIOCOObI
€CTECTBEHHOTO M HCKYCCTBEHHOIO BEr€TaTUBHOIO Pa3MHOXKEHHS, CEMEHHOE
pa3MHOXKEHHE (Ha IPUMEPE MOKPHITOCEMEHHBIX, WJIU I[BETKOBBIX);



XapaKTEepU30BaTb OCHOBHBIE 3Tallbl OHTOIEHE3a PACTEHUW, ONEPHUPOBATh
3HAaHUSAMU O MPUYMHAX PACTIPOCTPAHEHHBIX MH(EKIUOHHBIX OOJE3HEH pacTeHuH,
MOHUMATh TIPUHIIAIBI TPO(IITAKTUKA U JICUEHUs OOJIC3HEH, TOHUMATh TIPUHITUIIHI
O0pBHOBI C TATOT€HAMU U BPEIUTEISIMU PACTEHUN;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIEC CBSI3U MEXKIY CTPOCHUEM U (QYHKIUSIMU
TKaHEW U OPraHOB PACTEHUM, CTPOCHUEM U KUZHEACATEIbHOCTHIO PACTECHUM;

KJIACCU(PUIIMPOBATH PACTEHUS M UX YaCTHU 0 Pa3HbIM OCHOBAHUSM;

OOBSCHATh POJb PACTEHUW B TMPUPOJIE M KU3HU YeEJIOBEKAa: 3HAUCHHE
dboToCcHUHTE3a B MPUPOJIC U B KU3HU YEJIOBEKA, OMOJIOIMYECKOE M XO3SICTBEHHOE
3HaYCHUE BHUJIOM3MEHEHHBIX MOOETOB, XO3AWCTBEHHOE 3HAUYEHUE BEreTaTUBHOTO
pPa3MHOXEHUS, ONEPUPOBATh MPEICTABICHUSIMH O I'€HE, OCHOBAX T'€HETHUYECKOU
WHXXECHEPUH;

NPUMEHSTh TIOJYYCHHbIE 3HAHUS JUIsl BBIPAIUBAHUS U Pa3MHOKECHHUS
KyJIbTYPHBIX PACTCHUM;

UCITI0JIb30BaTh METO/Ibl OMOJIOTHH: MPOBOJAUTH HAOJIOJICHUS 32 PACTCHUSIMU,
ONKCHIBATH PACTEHUS M WX YACTH, CTABUTH MPOCTEHIINE OMOJIOTMYECKUE OIBITHI U
HKCIIEPUMEHTHI;

coONI0/IaTh MpaBujia 0OE30MacHOTO TpyJda Mpu padbore ¢ Yy4eOHBIM H
71a00paTOpHBIM  00OPYIOBaHMEM, XHMHUYECKOM TMOCYIOW B COOTBETCTBHUHM C
MHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU J€ATEIHbHOCTH;

XapaKTEepU30BaTh MPUHLMUIBI  KIACCU(PUKALMM  PACTEHHH, OCHOBHbBIC
CUCTEMATUYECKHUE IPYMIbl PACTCHUM;

MPUBOIUTH IPUMEPHI BKJIaaa poccuiickux (B Tom uncie H.U. BaBunos, 1.B.
Muuypun) u 3apy6exHbix (B Tom urciie K. Jlunneit, JI. [lactep) yuénbix B pa3Butue
HAyK O paCTEHUsIX, rpudax, OakTepusix U apxeu;

MIPUMEHSITh OMOJIOTUYECKUE TEPMHUHBI M TMOHATUSA (B TOM uucie: O0OoTaHUKa,
DKOJIOTUSI PACTEHUH, MUKOJIOTUS, aJIbrOJIOTHs, MUKPOOHOJIOTHS, OaKTepUOIOTHS,
CHUCTEMaTHKa, LIapCTBO, OTHEJ, Kjiacc, CEMEHCTBO, pOJ, BUJ, >KM3HEHHasl ¢opma
pacTeHui, cpena OOWTaHMS, PACTUTEIBLHOE COOOIECTBO, CHOPOBBIE PACTEHMS,
CEMEHHBbIE pACTEHHUsA, KpACHbIE BOAOPOCIH, 3€JIEHbIE BOJOPOCIH, XapOBbIE
BOJOPOCIIA, MXH, IUIAyHbI, XBOIIH, MAOPOTHUKH, XBOHHBIE, MOKPHITOCEMEHHBIE,
OakTepuu, apxeu, rpuObl, CTPAMEHONMIOBBIE) B COOTBETCTBUHM C IMOCTABJICHHOM
3ajiaucii;

pasnuyaTh U ONUCHIBAThH KUBbIE U repOapHble SK3EMIUIIPhI PACTEHUM, YacTh
pacTeHui Mo U300pAKEHUSIM, CXeMaM, MOJIENISIM, MyJIsDKaM, pesibe(pHBIM Ta0auIam,
IpuOBI 1O U300PAKEHUSIM, CXEMaM, MyJsbKaM, OaKTEpUU IO U300paKEHUSIM;

BBISIBJISITH MPU3HAKU KJIACCOB MOKPHITOCEMEHHBIX, WM IIBETKOBBIX, CEMENCTB
JIBYJIOJIbHBIX U OJHOJIOJBHBIX PACTEHUN;



ONpENEIATh CUCTEMATUYECKOE IOJIOKEHNUE PACTUTENBHOIO OpraHu3Ma (Ha
IpUMEPE MOKPBITOCEMEHHBIX, WJIM LBETKOBBIX) C IOMOULIBIO OINPEAECIUTEIbHON
KApTOYKHU;

BBINOJIHATh MPAKTUUECKUE M J1abOpaTOpHbIE pabOThl IO CHCTEMAaTUKE
pacTeHMii, aJbroJOrMM, MUKOJOTUM U MHUKPOOMOJIOTHH, B TOM YHUCIIE pabOThl C
MHUKPOCKOIIOM €  TOCTOSHHBIMH  ((UKCHPOBAHHBIMH) ¥  BPEMEHHBIMHU
MUKpOIIpenapaTaMu, UCCIEI0BaTEIbCKUE PAOOThI C HCIOIB30BAaHUEM MPHUOOPOB U
UHCTPYMEHTOB LU POBOH J1abopaTopuy;

BBIJICIIATh CYIIECTBEHHBIC IIPU3HAKUM CTPOCHMSI U IKU3HEIEATEIBHOCTU
pacTeHuit, 6akTepuii, apxei, rpudoB;

IPOBOJUTH ONKMCAHWE W CPaBHUBATb MEXKIY COOOW pacTeHus, T'pHOBbI,
OaKTepHH, apXeu 10 33JJaHHOMY IUIaHY, JIeJaTh BEIBO/IbI HA OCHOBE CPABHEHUS;

OBJIAJIEBATh OCHOBAaMU HBOJIFOLMOHHON Teopun Y. /lapBuHa, XapakTepu30BaTh
OCHOBHBIC JTanbl pa3BUTUS W JKU3HUM Ha 3€MJIe, OIMCBHIBAaTh YCIIOXKHEHUE
OpraHu3alliy PaCTEHUM B XOJI€ IBOJIIOIUU PACTUTEILHOTO MUpPa HAa 3eMJIE;

BBISIBJISATH YEPTHI MPUCIIOCOOJIEHHOCTH PACTEHUI K cpejie OOMTaHusl, 3HAUCHHE
HKOJIOTUYECKUX (PAKTOPOB JJIsl pACTEHUI;

NOHUMAaTh OCOOCHHOCTH HaJIOPTraHU3MEHHOTO YPOBHS OpraHU3allid KU3HHU,
XapaKTepU30BaTh PACTUTENIbHbIE COOOLIECTBA, CE30HHBIE W IOCTyMNAaTeJbHbIC
WU3MEHEHUS] pPaCTUTEIbHBIX COOOIIECTB, PACTUTENBHOCTh (PACTUTEIbHBIN MOKPOB)
OPUPOAHBIX 30H 3eMJM, CBOOOJHO ONEPUPOBATH MOHATUSIMHU: HKOCUCTEMA,
HKOJIOTHYECKas upamua, Tpodudeckas ceTb, OnopasHoOOpasue;

IPUBOJNUTH IPUMEPBI KYJIbTYPHBIX PACTEHHM M WX 3HAYECHHUS B JKU3HU
4eJI0BEKa, XapaKTepU30BaTh MPU3HAKU pacTEHUI, OOBSCHATh HAIMUKE B IIpeenax
OJIHOTO BHJIa pacTeHUuM (opM, KOHTPACTHBIX MO OJHOMY U TOMY K€ MpPU3HAKY,
OIepUpPOBaTh MOHATUAMU: (PEHOTUIT, TEHOTHII, HACJIEICTBEHHOCTh U U3MEHYUBOCTD,
pa3HooOpa3ue pacCTeHU U MUKPOOTPAHU3MOB, COPT, IITAMM;

NOHUMAaTh NPHUYMHBI U 3HaTh MEPHI OXPAaHbl PACTUTEILHOIO MHUpa 3eMJH,
CBOOOJTHO ONEPUPOBATH MOHATUSAMU: 0CO00 OXpaHSIEMbIE TPUPOIHBIE TEPPUTOPHUU
(pe3epBartbl), 3alIOBEIHUKH, HALIMOHAJIbHBIE TAPKU, OMOC(epHbIE pe3epBaThl, 3HATH,
yT0 Takoe KpacHas KHUTa;

pacKpbIBaTh pOJIb PACTEHUN, TPUOOB, OaKTepUil U apXei, CTPaMEHOIUIIOBBIX B
IPUPOJIHBIX COOOIIECTBAX, B XO3SHUCTBEHHOW JEATEIbHOCTH YEJIOBEKAa U €ro
MMOBCEIHCBHOM XKU3HU;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MpUMEpax CBsI3b 3HAHUN IO OMOJIOTHH CO
3HAHUSMU 10 MaTeMartuke, pusmke, reorpaduu, TUTEpaType, TPyAy (TEXHOIOTHH),
IpeIMETaM F'YMaHUTAPHOTO LIUKJIA, PA3JIMYHbIMHA BUIAMH UCKYCCTBA;



UCITOJIb30BaTh METO/bl OMOJIOTHH: POBOJAUTH HAOIIOJEHUS 332 PACTCHUSIMM,
OakTepusiMu, TpuOAMH, JHIIAWHUKAMHU, OIKCHIBATh WX, CTaBUTh NPOCTEUIINE
OMOJIOTMYECKUE ONBITHI U SKCIEPUMEHTHI;

BJIaneTh  npuémMamMu  paboTel ¢ OMOJOrMYeckod  MH(poOpManuen:
(GopMynIupoBaTh OCHOBAaHMs ISl U3BJICYEHHA M 0000IIeHHs HH(pOpMaLuu U3
HECKOJIbKMX HCTOYHHKOB, MPEOOpPa30BbIBATh MH(POPMAIMIO M3 OJHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

CO3/1aBaTh IHCBMEHHBIE M YCTHBIE COOOIIECHMS, WCIOJIb3YS MOHATHUIHBIN
anmapaT M3y4yaeMoro pasjena OHOJOrMHM, CONPOBOXKIATh  BBICTYIUJICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEHN ayAuTOpun 00ydaromuxcs;

IPOSIBJISITh MHTEPEC K YINIYOJIEHHIO OMOJOTMYECKUX 3HAHUW U BBIOOPY
OMoJIOrMM Kak NporIbHOTO MpeaMeTa Ha YPOBHE CPETHETO 00I1Iero 00pa3oBaHus
Ui Oy yei npogpecCuOHaNbHOM IEATEIbHOCTH B 00J1aCTH OMOJIOTUY, METULIUHBL,
DKOJIOTHH, CEJIbCKOT0 X035MCTBA, MUILEBON TPOMBILUIEHHOCTH;

BJIAJETh MPpUEMaMH pabOThI ¢ HH(pOpMaIEil: POpMyIHPOBATH OCHOBAHUS IS
U3BJIEUEHUS W 0000IIeHH WH(OpPMAUMU M3 HECKOJBKUX HCTOYHHKOB (2-3),
npeoOpa3oBbIBaTh MH(OPMAIIUIO U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI HpOrpaMMbl Mo Ouosioruu (yriyOna€HHBIN
YPOBEHb) K KOHITy 00y4ueHus B 8 ki1acce:

XapaKTEePU30BaTh 300JO0TUI0O U MHUKOJIOTHIO KaK OMOJIOTMYECKHE HAyKd, HX
paszienbl U CBA3b C IPYTMMH HAYKAMHU M TEXHUKOM;

XapaKTepU30BaTh MPUHILUIIBI KJIaCCU(UKALIUY KUBOTHBIX, BUJl KAK OCHOBHYIO
CUCTEMATUYECKYI0 KaTErOpUI0, OCHOBHBIE CHCTEMATHUYECKHE TPYIIBI )KUBOTHBIX
(cTpekarolue, KOJb4aTble YEpBH, MOJUIIOCKH, IUJIOCKHE YEepBU, WIEHUCTOHOTHE,
KpYTJIbl€ YEPBHU, XOPJIOBHIE);

NPUBOAUTH MPUMEPHI BKiIaaa poccuiickux (B ToM unciie A.O. KoBaneBckui,
K.M. Ckpsi6un) u 3apy6exnbix (B ToMm unciie A. Jlesenryk, XK. KioBbe, J. ['exkenb)
yUEHBIX B Pa3BUTUE HAYK O )KUBOTHBIX;

NPUMEHATH OMOJIOTUYECKHE TEPMUHBI U MOHATHS (B TOM YHCIIE: MUKOJIOTHS,
300JI0T U1, SKOJIOTUSI )KUBOTHBIX, 3TOJIOTHSI, TAJI€0300JI0TUsl, CHCTEMATHKA, LIAPCTBO,
THII, OTPSAZl, CEMEUCTBO, POJI, BUJI, ’KUBOTHAs KJIETKA, TPUOHAS KJIETKA, )KUBOTHAs
TKaHb, OpraH >KMBOTHOT'O, CHCTEMBbI OPIaHOB >KMBOTHOI'O, KUBOTHBIM OpraHU3M,
NUTaHue, JbIXaHWe, pPOCT, pa3BUTHE, KPOBOOOpAIllEHHE, BBIJCIECHUE, OIOopa,
JBIKEHUE, Pa3MHOXKEHHUE, IMApTEHOTEHE3, pPa3apakUMOCTh, pedieKkc, opraHbl
YyBCTB, [IOBEJICHUE, Cpea OOUTAHUS, IPUPOJIHOE COOOLIECTBO) B COOTBETCTBUU C
MOCTaBJICHHOM 3aJaucii;

packpbIBaTh OOIIME NMPU3HAKU KUBOTHBIX U TPHOOB, YPOBHH OpTraHU3ALUU
KUBOTHOTO ¥ TPUOHOTO OPraHu3Ma;

CpaBHUBATh KUBOTHBIE TKAHU U OpraHbl )KUBOTHBIX MEXy COOOM;



CpaBHHMBATh CHCTEMbI OPTaHOB MEXKIy COOOM U ONpeAensaTh 3aKOHOMEPHOCTH
CTPOCHHMSI CHCTEM OPTaHOB B 3aBUCUMOCTH OT BBIIIOJIHAEMON UMH (DYHKIIUH;

OIKCHIBaTh CTPOCHUE U KHU3HEACITEILHOCTD dKUBOTHOTO OpPraHU3Ma: Omopy U
JBUKCHHE, TUTAHKE U MTUIICBApEHUE, IbIXaHWE U TPAHCTIOPT BEIIECTB, BHIJICIICHHE,
PETYIISIHIO ¥ IOBEACHHE, POCT, PA3MHOKCHHE U Pa3BUTHC,

OIKCHIBATh PA3IUYHBIC TUIIBI PAa3MHOKEHUS KUBOTHBIX: THIPOCTATHUECKYIO
JIOKOMOIIHUIO, JIOKOMOIIMIO TIPH MOMOIIM THAPOCKEIETA, JOKOMOIIMIO MPU TOMOIIN
PBIUAKHBIX KOHEUHOCTEH, TUTIBI )KU3HEHHBIX IIUKJIOB, TIPSIMOE U HETIPSIMOE Pa3BUTHE
y HaCEKOMBIX;

XapaKTepU30BaTh MPOLECCHl KUZHEACITEIBHOCTH >KUBOTHBIX H3y4aeMbIX
CHUCTEeMAaTUYECKUX TPYII: IBWKEHHE, MHUTAHWE, JBIXaHWE, TPAHCIOPT BEIIECTB,
BBIJICTICHHE, PETYIIALINIO, TOBEICHUE, POCT, Pa3BUTHE, PA3MHOKCHHUE;

BBISIBJISITH ~ NPUYMHHO-CIICJACTBEHHBIE  CBSI3M  MEXAY  CTPOEHHUEM,
KU3HEICATEIIbHOCTBIO U Cpeloll OOWTaHUS JKUBOTHBIX M TPUOOB H3y4aeMBbIX
CHUCTEMaTUYECKUX TPYTII;

pa3inyaTh U OMHUCHIBATH KUBOTHBIX M TPUOBI M3YYa€MbIX CHCTEMAaTHYECKUX
TPy, OTJEIbHBIE OPTaHbl U CHCTEMbI OPTaHOB >KMBOTHOTO IO CXE€MaM, MOJIEIISIM,
MYJISKaM, peibe(pHBIM TaOIUIaM;

BBISIBJISITH TMPU3HAKM KJIACCOB WIEHHCTOHOTMX U XOPIOBBIX, OTpPSI0B
HACEKOMBIX M MJICKOTIHTAOIINX;

BBITIOJHSATH MPAKTUYECKUE U JJabopaTopHbIE pabOThl IO MOP(OTIOTHH TPHOOB,
0 MOP(OJIOrUH, aHATOMHUH, (PU3HOJIOTHH U MOBEACHUIO KUBOTHBIX, B TOM UYHCJIE
paboThl ¢ MUKPOCKOIOM C MOCTOSHHBIMHU ((PUKCHPOBAaHHBIMU) U BPEMEHHBIMHU
MUKpOIIpenapaTaMu, UCCIeI0BaTeNbCKUE pabOThl ¢ UCIOIb30BaHUEM NPUOOPOB U
WHCTPYMEHTOB LIM(PPOBOIL J1abopaTopuu;

CpaBHUBATH MPEICTABUTENCH OT/ICTBHBIX CHCTEMATHUECKUX TPYIII )KUBOTHBIX
¥ TpUOOB U JieJaTh BHIBO/IBI HA OCHOBE CPaBHEHMUS;

KJIACCU(PUIIMPOBATh KUBOTHBIX HAa OCHOBAaHMM OCOOEHHOCTEW CTPOCHHUS U
WH/IMBHUIYAJILHOTO Pa3BUTHSI,

BBISIBJISITH Y€PTHI IPUCTIOCOOICHHOCTH KUBOTHBIX U TPHOOB K Cpejiec OOMTaHMS,
3HaYeHHE IKOJOTHUECKUX (PaKTOPOB ISl )KUBOTHBIX;

BBISIBJISITH B3aUMOCBSI3M JKMBOTHBIX W I'pUOOB B MPHUPOAHBIX COOOIIECTBAX,
ENN TUTaHUS;

yCTaHABIMBAaTh B3aWMOCBSI3M MEXKAYy THUIIOM TIOJOCTH Tela, THUIIOM
KPOBEHOCHOW U BBIICTUTEILHON CUCTEMBI;

yCTaHaBIMBaTh B3aUMOCBSI3M JKMBOTHBIX C pacTEeHUsIMH, TIpubamu,
JUIIARHUKAMU U OaKTepUsMHU B IPUPOIHBIX COOOIIECTBAX;

yCTaHaBIMBATh B3aMMOCBSI3U MEXAYy CTPOCHHEM >KMBOTHOTO M CPEIOW €ro
oOHTaHU,



XapaKTEePU30BaTh KUBOTHBIX M TPUOBI MPHUPOIHBIX 30H 3E€MJIH, OCHOBHBIC
3aKOHOMEPHOCTH PaCIPOCTPAHEHUS KUBOTHBIX U TPUOOB TIO TIJIAHETE;

PacKpBIBaTh POJIb )KHBOTHBIX M TPHOOB B MPUPOIHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb TPUOOB B €CTECTBEHHBIX IKOCUCTEMAX U COOOIIECTBAX;

packpbIBaTh pPOJb JOMAIHUX M HENPOAYKTHUBHBIX KUBOTHBIX B KU3HU
YEeJIOBEKa, POJIb TMPOMBICIOBBIX JKHBOTHBIX B XO3SHCTBEHHOW JCSATEIHHOCTH
YEJIOBEKA U €ro MOBCEIHEBHON KU3HH, OOBSICHATH 3HAUCHNUE KUBOTHBIX B IIPUPOJIC
Y KM3HU YEJIOBEKa;

MOHUMATh PUYMHBI ¥ 3HATh MEPhI OXPaHbI )KUBOTHOTO MUpPa 3eMJIH;

MOHUMAaTh (PYHKIIMM OPraHOB U CHUCTEM OPTraHOB KUBOTHOTO B KOHTEKCTE
aJanTaluy K OKPYKarUIen Cpee;

JEMOHCTPHUPOBATh HAa KOHKPETHBIX MPUMEpax CBsI3b 3HAHWH 1O OMOJIOTHHU CO
3HAHMSIMU [0 MareMaruke, (u3uke, XUMuu, reorpaduu, Tpyay (TEXHOJIOTUH),
peIMeTaM TyMaHUTApPHOTO IUKJIOB, PA3TMYHBIMU BUIAMH UCKYCCTBA;

WCITOJIB30BaTh METOJbI OMOJIOTUN: TIPOBOJIUTL HAOJIOAEHUS 3a KUBOTHBIMH,
ONMCHIBATh JKUBOTHBIX, UX OPTaHbl M CHCTEMBl OpPTaHOB, CTABUTh MPOCTECHIIHE
OMOJIOTUYECKUE OTBITHI M SKCIIEPUMEHTHI;

BIAJCTh MpuéMamu paboThl ¢ HHGOpMaIIeii: popMyIHpOBATH OCHOBAHUS JIJIst
U3BJICUCHUS W 00001IeHns WHOOpPMAIMU W3 HECKOJBKUX HCTOYHUKOB (3-4),
npeoOpa3oBbIBaTh MH(OPMAIUIO U3 OJJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh IMHUCHMEHHBIC M YCTHBIE COOOIICHUS, HWCIIONB3YS TOHATUHHBIN
anmapar HM3y4aeMoro pasfena OHOJOTHUH, COMPOBOXKAATH  BBICTYIUJICHUE
Mpe3eHTalren ¢ yuéToM 0COOEHHOCTEN ayIUTOPUU 00YyHarOIITUXCS.

[IpeameTHBIE PE3yNbTaThl OCBOCHHS MPOTPaMMbl MO OUONOTHH (YrIIyOJIEHHBIN
YpOBEHB) K KOHITy 0Oy4eHus B 9 Kjacce:

XapaKTepu30BaTh HAYKHM O UEJOBEKE (AHTPOIOJIOTHIO, aHATOMHIO,
(bU3HONOTHIO, MEIUIIMHY, THUCTOJIOTHIO, IIMUTOJOTHUI0O W JAPYTHE) U HX CBS3U C
JIPYTUMU HAyKaMU;

OOBSCHATH TOJIO)KEHHWE YeJIOBeKa B CHCTEME OPraHMYECKOTO MHpa, €ro
MIPOUCXOXKICHNE, TIPUCTIOCOOIEHHOCTh K Pa3UYHBIM KOJOTHYECKUM (haKTopam,
OTJINYMS YeJIOBEKAa OT JPYTHX JKUBOTHBIX, POJICTBO YEIIOBEUECKHX pPac, OCHOBHBIC
ATamnbl U (DAKTOPHI IBOJIOIMH YEJIOBEKA;

MPUBOJUTH MPUMEPHI BKJIaga poccuiickux (B Tom uncie WM.I1. ITanos, U.1.
MeuHukoB u apyrue) u 3apyOoexkHbix (B ToMm yucie I1. Dpnux u apyrue) yd€Hbix B
pa3BUTHE TPEJICTaBICHUNA 00 aHATOMUU, O (PU3MOJOTUMU U JAPYTUX HAyKax O
YeJI0BEKE;

MPUMEHATh OMOJIOTHUECKUE TEPMHUHBI U MOHSATUS (B TOM YHUCJIE: ITUTOJIOTHSI,
TUCTOJIOTHSI, aHATOMUS YeJIOBEKA, (PU3MOIOTHS YEIOBEKa, TUTHEHA, aHTPOTIOJIOT S,
HKOJIOTHUS YeJIOBEKa, KJIeTKa, TKaHb, OPTaH, CUCTEMAa OpraHOB, MUTAHUE, JbIXaHUE,



KpoBoOOpalieHrne, OOMEH BELIECTB U TNPEBpAILICHUE JHEPrUH, ABUKCHHUE,
BBIJICIICHHE, POCT, pa3BUTHE, I[IOBEJICHUE, pPa3MHOKEHHE, pPA3APAKUMOCTD,
peryJsnusi, roMeocTa3, BHYTPEHHSII Cpela, HUMMYHUTET) B COOTBETCTBHHM C
MMOCTaBJICHHOM 3aJ1auci;

MPOBOJIUTH ONMKUCAHHME MO BHEIIHEMY BUAY (M300pa)K€HUI0), CXeMaM OOIIUX
MPU3HAKOB OpraHu3Ma 4YeJIOBEKa, YPOBHEH €ro OpraHu3aluu: KJIETKHU, TKaHU,
OpraHbl, CACTEMbI OPTaHOB, OPTAHU3M,;

CpaBHUBATh KJIETKH PA3HBIX TKAHEH, TPYIIN TKAHEHN, OpraHbl, CHCTEMbI OPTaHOB
YEJI0BEKA, TPOLIECCHI KUZHEAECATEIbHOCTH OpPraHu3Ma YeJIOBEKA, JIENIaTh BHIBObI HA
OCHOBE CPaBHEHMUS;

XapakTepu30BaTh MEXaHM3Mbl CaMOBOCIIPOM3BEACHUSI KIIETOK, CPaBHUBATH
MUTO3 U MEHO03, XapaKTepU30BaTh POJb KJIETOYHOIO fA]pa B JEJIEHUHU KIETOK,
CTpoeHue U GyHKIUHA XPOMOCOM;

OPUMEHATh OMOJOTHYECKHE TEPMHHBI M TOHATUSA (T€H, TeHeTUYecKas
WHXKEHEpUsl, OUOTEXHOJIOTHS, aJUUieNib, T€HOTHUN, (EHTOTUN, CKpPEIIMBAHUE),
MOHUMATh UX CYIIHOCTB;

XapaKkTepu30BaTh OCHOBHBIE MOJIOKEHUS KIETOYHOM Teopuu, 3akoHbl [
Menpensi, XxpOMOCOMHYIO TEOPHIO HACIEACTBEHHOCTH 1. Moprana, 3akoH Xapau-
BaitnOepra;

paznuyarb OMOJIOTMYECKM AaKTUBHBIE BellecTBa (BUTAMHUHBI, (PEPMEHTHI,
TOPMOHBI W JpPYTUE), BBISBISATH HMX POJb B Mpoliecce OOMEHa BELIECTB U
MpEBpALEHUS SHEPTUH;

XapaKTepU30BaTh OMOIOTHYECKUE MPOIECChl: 0OMEH BEIIECTB U MPEBPAIEHUE
SHEPIr'uM, MUTAHUE, JIIXaHUE, BBIICIICHUE, TPAHCIIOPT BEIIECTB, IBUXKEHUE, POCT,
peryssanuio QyHKIUM, UMMYHUTET, Pa3BUTHE, PA3MHOXKEHHUE YETIOBEKA,;

BBISBJISITh TPUUMHHO-CJICACTBEHHBIC CBSI3M MEXAY CTPOCHUEM KIIETOK,
OpraHOB, CHCTEM OpPraHOB OpraHW3Ma YeJOBeKa W WX (PYHKIUSAMHU, MEXKITY
CTpOEHUEM, KU3HEIEATSILHOCTHIO U CPEION OOUTAHUS YEITOBEKa,;

MIPUMEHSITH OMOJIOTHYECKUE MOJCIH JIJIs BBISIBJIEHUSI OCOOEHHOCTEH CTPOEHUS
1 (QYHKIIMOHUPOBAHUSI OPTaHOB U CUCTEM OpPraHOB YEJIOBEKA,

NPUMEHSATH OUOJIOTMYECKME TEPMUHBI U MOHATHS: MUKPO(DIOpa, MUKPOOHOM,
MUKPOCUMOHMOHT;

OOBSCHATh HEUPOTYMOPAIBHYIO PETYIISIUIO MPOIECCOB KU3HEAEATETLHOCTH
OpraHu3Ma 4YeJIOBeKa;

XapaKTepu30BaTh M CpPaBHUBATh O€3YCJIOBHBIE W YCIOBHBIE pedIeKCHl,
HACJICJICTBEHHbIE W HEHACJEJICTBEHHBIE IMPOrPAMMBI IOBEACHUS, OCOOEHHOCTHU
BBICILICH HEPBHOM JIEATENBHOCTH Y€JIOBEKA;



pa3nuyuaTh HACJCACTBEHHBIE W  HEHACJICACTBEHHbIE (MH(EKIMOHHEIE,
HenH(EKITMOHHBIC) 3a00JeBaHUsA  YeJIOBEKa, OOBSICHATH 3HAYCHHWE  MeEp
npo(UIAKTUKY B IPEIYTIPEKICHNN 3a00JI€BaHUI UETIOBEKa,;

OOBSCHATH MPUYUHBI HACJIEACTBEHHBIX 3a00JICBAHUM YEIOBEKA, MEXaHU3MBI
BO3HMKHOBEHHUsI Haubojee pacHpOCTPAHEHHBIX W3 HHUX, HCIOJIb3YS MPU ITOM
MOHATHUS: T€H, MyTalus, XpOMOCOMa, F€HOM, CBOOOIHO ONEPUPOBATh 3HAHUAMH O
OpUYUHAX  PaCMpOCTPAaHEHHBIX  HMH(EKIUMOHHBIX  3a00JeBaHUI  YeloBeKa,
OpUHIMIAX TPOPWIAKTUKA M JIEYEHHUS PaCIpOCTPAHEHHBIX HHOEKIIMOHHBIX
3a00JIeBaHUN 4YelIoBEeKa, CBOOOJHO pEIIaTh KAYECTBEHHbIE M KOJIUYECTBEHHBIE
3aJa4i, OOBSACHATh NMPUHIUIBI COBPEMEHHBIX OMOMEAMIIMHCKUX METOJOB, ITHUKU
OMOMEIMIIMHCKUX UCCIEI0BaHUM;

BBIIIOJIHATh MPAKTUYECKUE U J1A0OpaTOpHblE pPabOThl MO AHATOMHUU H
¢u3nonoruu 4YejaoBeka, B TOM 4YHCIE pabOThl C MHUKPOCKOIIOM C IMOCTOSIHHBIMU
(puxcupoBaHHBIMM) M BpPEMEHHBIMH MHKpOIIpenapaTaMi, HCCIEI0BaTEIbCKUE
paboThI C UCTIOIB30BAHUEM MTPUOOPOB U UHCTPYMEHTOB U(POBOI TaOOpaTOpUU;

pemarb KaueCTBEHHbIE M KOJMYECTBEHHbIE 3a7auM, HCIOJb3YysS OCHOBHBIE
MOKa3aTelld 3/I0pPOBbsl YEIOBEKA, MPOBOAUTH PACUETHI U OLICHUBAThH MOJYyYEHHBIE
3HAYCHMUS,

apryMEHTHUPOBATh OCHOBHbIE MPUHIUIIBI 3J0POBOr0 00pa3a >KU3HHU, METObI
3alMTBl M YKPEIUIEHUA 3J0pPOBbs 4YEJIOBEKa: COAJaHCUPOBAHHOE IUTAaHUE,
COOJIIOJIEHNE TPAaBWJI JUYHOM THUTMEHBI, 3aHATUS (U3KYJIBTYpPOH W CIOPTOM,
palMoHaibHasl OpraHM3alus TpyAa U IOJHOLEHHOIO OTAbIXa, IO3UTUBHOE
HYMOLIMOHAIBHO-TICUXHYECKOE COCTOSIHUE;

UCIIOJIb30BaTh NMPUOOPETEHHBIE 3HAHUS M YMEHHUSI JUIs1 COOIOICHUS 3/J0POBOTO
oOpaza ’kHW3HM, COAJaHCUPOBAHHOTO MHUTAHUS, (PU3NUECKON AaKTUBHOCTH,
CTPECCOYCTOMYMBOCTH, JJIs1 UCKIIFOUEHHUSI BPEIHBIX TPUBBIYEK, 3aBUCUMOCTEN;

BJIAJETh MNPUEMAMU OKa3aHWsS NEPBOM IOMOIIM YEJIOBEKY IpU THOTEepe
CO3HAHUS, COJHEYHOM M TEIUIOBOM yJapax, OTpaBJI€HUH, YTOIUICHUH,
KPOBOTEUECHHH, TPaBMaxX MITKUX TKaHEH, KOCTEeH CKelleTa, OpraHOB YyBCTB, 0’KOTrax
Y OMOPOKEHUU;

BIAAETh MpuéMamMu paboThl ¢ HHGOpMaLKel: PopMyIUpPOBATH OCHOBAHUS IS
U3BJICUCHUS W 0000meHns WHOpMAIMU W3 HECKOJIBKUX HMCTOYHUKOB (4-5),
peoOpa3oBbIBaTh HHPOPMAIINIO U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;

HCIIOJB30BaTh METOAbl OHOJOTMU: HaOMI0AaTh, HU3MEPATh, OIUCHIBATH
OpraHu3M YeJIOBeKa U MPOLECChI €ro KU3HENEATeTbHOCTH, TPOBOJUTH MPOCTEHIIINE
UCCIIEIOBaHMsI OpraHU3Ma YeJIOBeKa U OOBSICHITh UX PE3yJbTaThl;

coOmoaaTte mpaBwia 0e30macHOro Tpyda npu padboTe ¢ y4eOHBIM U
7ab0paTOpHBIM  O0OpPYAOBaHUEM, XWMHUYECKOW TIOCYJOM B COOTBETCTBUU C
MHCTPYKIUSIMU HA YPOKE U BO BHEYPOUHOU JEATEIHbHOCTH;



BJIa/IeTh MpuéMaMu padboThl ¢ UHPOpMalueit: GopMyIHpoBaThH OCHOBAHHUS AJIs
U3BJICYCHHS U 00001IeHUsT THPOPMAIIUU U3 HECKOJIBKUX UCTOYHHUKOB;

OOBSCHATH 3HAYCHHE paboT Mo pacmuppoBKE TEHOMOB BUPYCOB, OAKTEpUH,
rpubOB, paCTeHUN U JKUBOTHBIX, XapaKTEPU30BaTh MOAXObl K aHAIHU3Y OOJBIINX
JAHHBIX B OMOJIOTUH, XapaKTepU30BaTh LIEIH U 3a7a4i OMOoUH(OPMATHKH,

CO3/1aBaTh TMHUCHMEHHBIE M YCTHBIE COOOIICHMS, HCIOJIb3YS MOHSATHIHBIN
anmapaT HM3y4yeHHOro pasjena OHOJOTHH, COMPOBOXKIATh  BBICTYIIJICHHUE
Ipe3eHTaIMel ¢ y46TOM 0COOCHHOCTEH ayAUTOPUH 00YHaIOLIIXCS;

OpOSIBIATh HMHTEpPEC K YIIyOJIeHHI0 OHONOrMYecKHMX 3HAaHMW M BBIOOpY
OMOJIOrMH KaK NMPOQUILHOTO IpeaIMeTa Ha YPOBHE CPEIHEr0 O0IIero o0pa3oBaHUs
JU1s1 Oy ry1ieit mpodeccuoHaabHOM AESTETLHOCTH B 00J1aCTH OMOJIOTUM, METUITUHBI,
TICUXOJIOTHH U APYTUX HAMPaBICHU.



TEMATHUYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanyectBo yacoB DJIeKTPOHHBIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne n/m Kontpoabnbie IIpakruueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3nea 1. BBenenne
1.1 Beenenue 5 1
Hroro no pazaeny 5
Paznen 2. bakrepum u apxen
2.1 bakrepun u apxeun 4 2
Wroro no pazneny 4
Pa3nes 3. MHoroo6pa3ue 0JHOKJIE€TOYHBIX 3YKAPUOT
31 MHoroo0pasue 0HOKJIETOYHBIX 4
' SYKapuOT
Hroro no pasneny 4
Pa3nes 4. ApxemiacTuaHble HJIH «PacTeHHUSD
4.1 boraHnka — Hayka 0 pacCTeHHX 1
49 OO6m1as opra"nu3aiusi paCTUTEILHOTO ) 1
' opraHusma
4.3 CrnopoBble pacTeHHUs 9 6
4.4 CeMeHHbIe pacTeHUS 8 1 5
Hroro no paszneny 20




Pa3znen 5. CtpoeHue U )Ku3HeAEATEILHOCTh CEMEHHbIX PACTEHUI

5.1 [ToGer 1 MOOETOBBIE CUCTEMBI 5 4
5.2 Jluct 5 2
5.3 Kopenb u KopHEBbIE CHCTEMBI 6 2
54 BereratuBHOE pa3MHOKEHUE pacTEHUI 4 1
5.5 Knaccudukanms BETKOBBIX 5 4

Hroro no pazneny 25

Pa3znen 6. Ixosnorusi pacrenuii. PacreHusi B npUPOIHBIX cO00IIECTBAX
6.1 Dxosorus pacrenuii. Pactenus B 7

' IPUPOIHBIX COOOMIECTBAX

Hroro no pasneny 7

Paspnen 7. PacTute/ibHBIA MUP M 1eATEJbHOCTh YEJIOBEKA
71 PactuTenbHbIil MUp U 1€ATETHHOCTH 3 |

' JenoBeKa

Uroro no pazaeny 3

OBIIEE KOJIMYECTBO YACOB I1O 68 73

I[TPOTPAMME




8 KUIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m KonTposbHbIe IIpakTH4eckue
NPOrpamMmMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pazjnen 1. I'pudbl u rpu60no100HbIe OPraHU3MbI
1.1 I'puObI ¥ TpHOOIIOI00HBIE OPraHU3MBI 6 3

Hroro no pazneny 6

Pa3pen 2. JKuBoTHbIE

2.1 300J10rUsI — HAYKa O )KUBOTHBIX 1
2.2 Oco0eHHOCTH CTPOESHUS KUBOTHOW KIIETKU 3
Hroro no pazneny 4

Pa3nea 3. CtpoeHue u JKM3HeAEATEJIbHOCTDb ;KHBOTHOI0 opranusMa Opranu3MeHHbI yPOBEHb OPraHU3aliy jKH3HH

3.1 [Inranue y >KMBOTHBIX 3
3.2 TpaHCcoOpT y KUBOTHBIX 3
33 JIpIXaHue y )KUBOTHBIX 3
34 Beinenenue y ;KUBOTHBIX 3
3.5 Onopa 1 1BUKEHHUE Y )KUBOTHBIX 3
36 Perynsmus xu3HeneaTeIbHOCTH Y 3 1
KUBOTHBIX
Hroro no paszneny 18
Pa3znen 4. PaznooOpa3ue ;KUBOTHBIX
41 JIByXCIIOMHBIE U TPEXCIIONHBIC )KUBOTHBIE U 4

UX 0COOCHHOCTH. /[ByXCIIOHbIE )KUBOTHBIE




4.2 TpéxcioiiHbie )KUBOTHBIE 1

4.3 Tun Ilnockue uepsu 4

4.4 Tun Kpyrnsie uepu 2

4.5 Tun Konbuarsie uepBu 3

4.6 Tun Momntocku 3

4.7 Tun Unenucronorue 12

4.8 Tun Xopaosbie 2

49 Pa3nooOpa3zue u 3BONIONNS TO3BOHOYHBIX |
' YKUBOTHBIX

4.10 Hanxnacc PeiOb1 7

411 BbIxo/1 m03BOHOUYHBIX Ha cylry. AMpuouu, 4
' WA 3€MHOBOIHBIE

412 AMHHOTEI. Pentunuun, v 5

[Ipecmbikaromuecs

4.13 IItume: 8

4.14 Miekonuraronue
Uroro no pazaeny 64
Pasznea 5. DBoaronmus U DK0JI0rAs :KHBOTHBIX

5.1 DBOJIIOLMS U DKOJIOTHUS YKUBOTHBIX 7
Hroro o pazaeny 7
Pa3nen 6. JKuBoTHBIE M YeJI0BEK

6.1 ‘ JKuBOTHEIE U UeIOBEK 3
Hroro no pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne i/m Konrpoabnsie IIpakrHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nea 1. BBenenne
1.1 BBenenue 1
Hroro no pazneny 1
Paspnen 2. O0mmii 0030p KJIETOK M TKaHEH OpraHu3Ma 4eJioBeKa
71 OO6MeH BelecTB Kak OCHOBA JKU3HU 7
' YeJIoBeKa
2.2 Luronorus 4 1
2.3 Tumnbl TKaHEH OpraHU3Ma YesioBeKa 8 1
Wroro no pazneny 19
Pasnen 3. HepBHas cucrema
3.1 ‘ HepsHnas cucrema 8 2
Hroro no paszneny 8
Pa3nea 4. CencopHbIe CHCTEMBI
4.1 ‘ CeHcopHBIE CHCTEMBI 5
Hroro mo pazaeny 5
Paznen 5. JHnOKpUHHAsA cucTeMa
5.1 ‘ OHJOKpPHUHHAS CUCTEMA 5
Hroro no paszneny 5




Pa3znea 6. IloBenenue

6.1 [ToBenenue 4
Hroro no pazneny 4
Pa3nes 7. OnopHo-ABUraTe/bHbIH anmapar

7.1 Koctu 4

7.2 \YE851100181 3
Hroro no pasneny 7
Pa3nea 8. Kposenocnasi u immgarudeckasi CHCTEMbI

21 Oco0eHHOCTH CTPOCHUS U 3
' (G YHKITMOHUPOBAHHUSI CEPICYHON MBIIIIIBI

8.9 KpoBenocHas cucrema u numdaruyeckas 3
' cucTeMa

8.3 BuyTpenHss cpena opranusma 4
Hroro no paszneny 10
Pa3znen 9. UmmyHHasi cuctema

9.1 ‘ NMMyHHas cucteMa 5
Uroro no pazneny 5
Pazpnen 10. IpixaTeqbHasi cucreMa

10.1 ‘ JprxaTenbHas cucteMa 4
Hroro no pazneny 4
Paznea 11. [InmeBapuTenbHas cucremMa

11.1 ‘ [InmeBapurenbHas cucrema 5
Hroro mo pazneny 5




Paznen 12. BolneaureabHast CHCTEMA

12.1 ‘ BrinenurenbHas cuctema 3
Hroro no pazneny 3
Paznen 13. [losioBasi cucrema
13.1 ‘ [TonoBas cucrema 4
Hroro no pasneny 4
Paznen 14. Ko:ka u eé npousBoanbie
14.1 ‘ Kosa u e€ nponsBoansie 3 2
Wroro no pazneny 3
Paznea 15. Ajantauum oprann3ma 4ejioBeka
15.1 ‘ AnanTanuu opraHuzma 4eJjioBeKa 5
Hroro no pazaeny 5
Pa3nen 16. 'eneTnka yesioBeka
16.1 ‘ I'eneTuka yenoBeka 9
Hroro no paszneny 9
Pa3znen 17. AuTponorenes
17.1 ‘ AHTpOIIOreHes3 3 1
Uroro no pazaeny 3
Pasnen 18. YesnoBek u okpy:xamomas cpeaa
18.1 ‘ YenoBek u OKpyKarolas cpena 2
Hroro o pazneny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12
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