PABOYASA TPOTPAMMA YUYEBHOI'O NIPE/IMETA
«BHOJIOT' US>
7-9 kiaccbl
(yriy0J1eHHbI YPOBEHb)

1. HOACHUTEJIBHASA 3AIIUCKA

Hacrosimas paGouast mporpamMMa o 6Mo0ruu i o0ydaronmxcs 7-9 kiaccoB Ha yriryOnEHHOM
ypoBHE pa3paboTaHa B COOTBETCTBHM C TpeOoBanusiMu DenepaqbHOr0 TOCYJapCTBEHHOTO
o0pa3oBaTenpHOr0 CTaHAapTa ocHoBHOro obmiero oopazosanus (PI'OC OO0) u ¢ yuaérom [IpumepHoii
OCHOBHOM 00pa30BaTEIbHON MPOTPaMMbI OCHOBHOTO 00111ero oopazosanus (IIOOIT OOO0).

[IporpamMa opueHTHpOBaHA Ha OOYYAIOLIMXCS, NPOSIBISAIONIMX IMOBBIIEHHBIH HWHTEpPEC K
M3Y4YeHHIO OWOJIOTWH, M HampaBieHa Ha (OopMHpOBaHME €CTECTBEHHOHAYYHON TIpaMOTHOCTH U
OpraHu3alMi0 HM3y4eHHs OHOJOTMHM Ha JeSTENbHOCTHOM OCHOBE. B mporpamme y4uTBIBAIOTCS
BO3MOXXHOCTH ydeOHoro mpenmera «buonorus» B peanuzamuu TtpeboBanuit. dOI'OC OO0 «k
IUTAHUPYEMBIM  JINYHOCTHBIM, METAlpeAMETHBIM W MPEIMETHBIM pe3yiabTaraM oOydeHHs Ha
yriyOIE€HHOM YpOBHE, a TakK)Ke pealiu3allds MEXIPEIMETHBIX CBS3eH €CTECTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB OCHOBHOI'O 00IIIEro 00pa3oBaHMUsL.

[TporpaMMma BKIIIOUaET pacipesielieHre coaepkanus yaeOHoro marepuaia ¢ 7 mo 9 kiacc, 00bEM
y4eOHBIX YacoB JUISl M3YUYCHHUS Pa3JelioOB U TeM y4eOHOro mpeaMera «buomorusy, a Takke onpeaenseT
MOCIIE0BATEIHHOCTh U3YUEHHUsI TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJEP>KaHUS C
y4€TOM BO3PACTHBIX OCOOEHHOCTEN 00y4aroIuXCsl.

B mporpamme omnpenensitoTcs OCHOBHBIC LI€JM U3Yy4eHUs OMOJIOTUM Ha YriayOJIEHHOM YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca OMOJIOTHH: JINYHOCTHEIE,
MeTanpeaIMETHbIE, PEAMETHBIE.

O0mas xapakrepucTuka yueOHoro npeamera «buosorus»

VY4eOHnbIii npenmer «buosorus» BHOCUT CYIIECTBEHHBIM BKJIAJ B pa3BUTHE Y 00yYaromIMXcCs
HAayYHOTO MHPOBO33PEHUS, BKJIIOYas (HOpPMUPOBAHHE MPEJICTABICHUM O MeTOoAax MO3HAHUS KUBOU
MPUPOJBI, a TAKXKE MO3BOJISIET CPOPMHUPOBATH CUCTEMY HAyYHBIX 3HAHUU O JKHMBBIX CHCTEMax, YMEHUS
UX MPUMEHATH B pa3HOOOPA3HBIX KU3HEHHBIX CUTyallUax. bruonornyeckas moaroToBka Ha yriryOnEHHOM
ypoBHE OyJIeT CcHocoOCTBOBATh pa3BUTHIO MOTHUBALIMM K HW3YYEHHIO OWOJIOTMM, TTOHUMaHHUIO
00yJaroIMMHUCS HAayYHBIX NPUHIMIIOB OpraHU3allMM [JEsITEeIbHOCTH YelloBeKa B JKHMBOM NpHUpoJE,
MO3BOJUT 3aJI0KUTh OCHOBBI JKOJIOTMUYECKOH KyJIbTYpBbI, 3J0pOBOro oOpa3a JKuU3HH, Oyner
CIOCOOCTBOBaTh  OBJAJEHUIO  OOYJalOIUMHCS  CIELHaJbHBIMH  OHWOJIOTMUYECKUMHU  3HAHMSMH,
3aKJIa/IbIBAIOILUMU OCHOBY JUIsl AAJIbHEUIIET0 OMOIOIHYECKOr0 00pa30BaHMsL.

Hean u 3agaun yuyeoHoro npeamera «buosiorus»

Ilenamu oOyueHust OMOJOTMM Ha YPOBHE OCHOBHOIO 00miero oOpas3oBanusi (yriyOJa&HHBIH
YPOBEHB) SIBJISIOTCS:

* pa3BUTHE UHTEPECA K U3YUYEHUIO KU3HEEATEIbHOCTH OMOJIOTMUECKUX CUCTEM Pa3HOTO YPOBHS
OpraHu3allK; OCOOCHHOCTSIM CTPOCHUS, JKU3HEICSITEIHHOCTH OpraHW3Ma YeJOBEeKa, YCIOBHAM
COXpPaHEHHUS €ro 3710POBbS;

* (QopmupoBaHue yMEHHH TPUMEHITH METOABI OWOJOTHYECKON HAyKH Ui HW3Yy4eHHS
OMOJIOTHYECKUX CUCTEM, B TOM UHUCIIE U OpPraHU3Ma YeJI0BEKa;

* BOCIHTaHUE DSKOJOTUYECKOH KYIbTYphl B IENIAX COXPAHEHUS COOCTBEHHOTO 37I0POBBS M
OXpPaHbl OKpY’KaloIIel Cpepl;

* pa3BUTHUE MPEJICTABICHUI 0 BO3MOXKHBIX chepax Oyaymiei npodeccuoHaIbHON eATeIbHOCTH,
CBSI3aHHOW C OMOJIOTHEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY Mpo(WiIsi M HaNpaBICHHOCTU
JTanbHEHIIero oOy4eHusl.

JocTkenne nenei 00ecrednBaeTcs pelieHueM CIeIyOINX 3a0au:



* npuobOpereHue oOy4yarOMIMMUCS 3HAHUI O KMBOM IMPHUPOJE, 3aKOHOMEPHOCTSAX CTPOCHUS,
’KU3HEACATEIBHOCTH U Cpeloodpasylomeil poiu rpu0oB, pacTeHuil, JKUBOTHBIX, MUKPOOPTaHH3MOB, O
YeJIOBEKE KaK OMOCOIMANIbHON CHCTEME; O POJIM OMOJIOTHH B IIPAKTUYECKOM JIEATEIbHOCTH JIFOIEH;

* OBJIQJICHHEC YMEHUSMHU NPOBOAWUTH HCCIEAOBAHUS OOBEKTOB IKMBOH IPHPOABI C
UCTOJIB30BAaHUEM JIA0OPATOPHOTO OOOPYAOBAaHUS W HWHCTPYMEHTOB IH(POBBIX JabopaTopwHii;
OpraHM3alUK HaOIIOCHNUS 32 COCTOSTHUEM COOCTBEHHOTO OPTaHU3Ma;

* OCBOCHHE MPUEMOB pabOTHl ¢ OHOJIOTHYECKO MH(pOpManue, B TOM YHCIe O COBPEMEHHBIX
JTOCTHKEHUSX B 001aCTH OMOJIOTHH, €€ aHaIN3 U KPUTUYECKOE OLICHUBAHMCE;

* OCBOGHHME OJKOJOIMYECKHM TIPAMOTHOIO MOBEAEHHs, HAMpaBICHHOTO HA COXpaHEHHE
COOCTBEHHOTO 3/I0POBBS U OXPaHbI OKPYXKAIOIIEeH PUPOIHON CPEIbl;

* mpuoOpereHue mpeacTaBiIeHuid o chepax MpodhecCHOHATBLHONW AEATENILHOCTH, CBSA3aHHBIX C
Onomnoruei, 1 COBpEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMHU Ha JIOCTH)KEHHUSX OMOJIOTHH.

Mecto yueoHoro mpenmera «buosorus» B yueOHOM IUIaHe
Y4eOHblii npeamer «bHONOTHSY SBISIETCS BaXXHBIM KOMIIOHEHTOM 00pa3oBaTebHON 00JacTH
«EcrecTBeHHO-Hay4YHBIE TPEMETHD».
JlanHas mporpaMmMa mpeaycMaTpuBaeT yriayOosn€HHoe n3ydeHue Ouonoruu B 00béMe 272 yacoB
3a TpH roja o0y4eHus: u3 pacuéra B 7 Kjlacce — 2 yaca B HeJlelto, B 8-9 kiaccax — 3 yaca B HEJIEIIO.

2. COAEPXKXAHUE YYEBHOI'O ITIPEJIMETA «bBHOJIOI'USI»

7 ky1acc
l. Beenenue
I{uTosiorusi — HayKa 0 KjIeTKe
COBpCMeHHaﬂ KJICTOYHAA TCOpUs. Kmetka — CANHUIAa CTPOCHHA, XKU3HCACATCIBHOCTU U

Pa3MHOXKEHHUS KUBOT0. XUMUYECKUI cOocTaB KIETKU. CTpyKTypHasl OpraHu3anus KIeTKH. DYKapuOTHbIE
U IpOKapuoTHbIE KieTku. MemOpana. [{uronnasma. Opranounsl. Enunas memOpaHHasi cucreMa KIeTKH.
MuToxoHapun 1 mactusl. LluTockener u opraHon bl ABHKEHUS. SAnpo.

XpomocoMsbl. ['eHbl. YnBoenune xpomocoM. IlnompnHocts knerku. Kierounsni nukin. Murtos.
Meiio3. PazmHOxkeHue. Tunbl 2)KU3HEHHBIX LIMKJIIOB.

BupycoJiorusi — Hayka o BUpycax

Bupycsl — Heknetounsle (opMmbl. Bkiaa poccuilckux M 3apyOeKHBIX Y4YEHBIX B pa3BUTHE
BUpycosiorud. BupycHble 3a0ojeBaHUS PACTEHUM, >KMBOTHBIX W 4ejoBeKa. Mepbl NpPOPHIaKTHKU
BUPYCHBIX 3a00JI€BaHUH.

CoBpemeHHasi Kiaccu(UKALUsl OPraHU3MOB, OCHOBHbIE IPHUHLMIIbI.

Knaccugukarus opraHu3MoB U 3BOJIIOLIMOHHOE yueHHe. Teopus sBomronun Yapasia JlapsuHa.

MeToabl HAYYHOI0 O3HAHUS B 0MOJIOTUM

Mukpockonus ONTHYECKas, AJIEKTPOHHAs, CKaHUpYylomas, 3oHaoBas. [IpaBuma paboTel co
CBETOBBIM MMKPOCKONOM. BpeMeHHble M MOCTOSHHbIE MHUKpoIpenapaThl. MeTonuka TPUTrOTOBICHUS
BPEMEHHBIX MUKPOIIPENAapaToB.

Jlemoncmpayus nopTpeToB y4€HbIX, MUKpOGOTOrpaduil KIETOUYHBIX CTPYKTYP, BBIMOIHEHHBIX
C MIOMOILBIO Pa3JIMYHbIX TUIIOB MUKPOCKOIHH.

Jlabopamopuwvie u npaxmuueckue padoomot

[IpaBuna TexHUKH O€30MACHOCTU MpPHU TNPOBEJCHUM JaOOPATOPHBIX M MPAKTHYECKHX padoT.
OCHOBBI MHMKPOCKONUU: TPUTOTOBJIIEHHE BPEMEHHBIX IIpernaparoB M paboTa ¢ MHUKPOCKOIIOM.
Odopmiienne pe3yiabTaToB pabOThl ¢ MUKPOCKOTIOM.

1. Bbakrepuu u apxen

Muxkpobuonoruss — Hayka O MHKpoopranu3max. OcOOEHHOCTH CTPOCHHS MPOKAPUOTHOM
KJIeTku. MHOrooOpaszue hopm kieTok 6aktepuii. Poct u pasmHokenue 6aktrepuii. Criopsl OakTepuid.

KuznenearenbHOCTh OakTepuil: aBTOTPOGHBIE U TeTEepOTPOPHBIE, aHA’POOHBIE U a’POOHBIE
Oakrepuu. [[nanob6akTepun 1 UX POJIH B IPUPOJIE.



OcoOeHHOCTH OpraHu3alMMu apxed M uX oTiauuyus oT OakTtepuil. Ponb apxeit m Oakrepuil B
BO3HUKHOBEHHMH 3YKapUOTOB.
PacnpoctpanénnocTs 6akTepHii U apxei, UX poiib B IPUPOJIE U KU3HU yesioBeka. Ponb 6akrepuii
B OMOr€OXMMHUYECKHX ITUKIIaX.
Jlabopamopnvie u npakmuueckue padomaul
— MHccnepoBanue creneHu 3arps3HEHHOCTH BO3/1yXa MOMEIEHU MeToaoM ocefanus Koxa.
— H3ydenue MeTo/10B JIe3UH(EKIINHN U CTEPHIIN3AIIH.
— Okpacka 6akrepuit o I'pamy.
— W3ydenue mopdonorun 6akrepuii Ha MUKPOCKOIIMYECKUX MpernapaTax.
I1l. Mnorooopa3ue 0JHOKJIETOYHBIX IYKAPUOT
OCHOBHBIE TPU3HAKU OJHOKJIETOYHBIX 3yKapHoT. CTpoeHue, JBUKEHUE, TMTaHuEe, PAa3MHOKEHUE
OJTHOKJICTOYHBIX aBTOTPO(MHBIX U TE€TEPOTPO(PHBIX IFYKAPHOT HA MPUMEpPE HIBIJICHBI U TPUIAHOCOMBI,
TPUXOMOHA/IBI U KUIIEYHOU JIAMOINH, MHPY30pUH TYPENbKH U MAISAPUITHOTO TUIa3MOIus, PaAUOIIpUil
u popamuHudep, amEObI poTes, TMaTOMEl. 3HaUeHHE OJHOKJIETOYHBIX DYKAapHOT B MPUPOJE U KU3HU
yenoBeka. Connas 0osie3nb, 60e3ns Lllaraca. KoxxHblil u BUcLiepalibHBIH Jelimanno3. TpuxoMoHHas.
JIam6no3.
Jlabopamopuvie u npakmuueckue padomul
— H3ydeHue OJHOKIETOYHBIX OPraHU3MOB I0J MHUKPOCKOIIOM Ha BPEMEHHBIX M (PMKCHPOBAHHBIX
MUKpOIpernaparax.
IV.  ApxemiacTtuaHble, HJIH «PaCTEHHS
Borannka — Hayka o0 pacTeHusIX
Kpatkas ucropus pazsutusi 6otaHuku. bortanuka u o0bekThl €€ nccienoBanuii. O0bEM apcTBa
«pacTeHMs» B COBPEMEHHOM CUCTEME OopraHmueckoro mupa. Paznenst 6oTaHuku. Csi3b OOTaHUKU C
IpYrUMUd OWOJIOTUYECKUMHU HAyKaMH, MEIUIUHOM M CEeNbCKUM XO3iHUCTBOM. Ponb OoTaHUMKH B
(GOpMHPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTUHBI Mupa. [lepcrekTuBbl pa3BUTHS
O0oTaHukM Kak Haykd. [IpumeHeHue OoTaHWYecKHMX 3HaHMM uenoBekoM. [Ipodeccun uenosexa,
CBSI3aHHBIE C OOTaHUKOM.
Jemoncmpayus nopTpeTOB YUEHBIX, KUBBIX PACTEHUM, KOJUIEKLIIUN U MYJISIKEH.
O01mas opranu3anus pacTUTEJbHOI0 Opranu3mMa Pacmumenvras kiemka 1 €€ 0COOEHHOCTH.
Pacmumenvnvie mxkanu. OTKpBITHE paCTUTENBHBIX TKaHel. CTpoeHue U QyHKIMU PACTUTEIbHBIX
TKaHEH.
[Ipoctie u cnoxsble TkaHu. OOpa3oBaTelibHbIE, MOKPOBHBIE, OCHOBHBIE, MEXaHUYECKHE,
MIPOBOSAIINE TKAHU.
Opeanbl u cucmemvl 0p2aHO8 pacmumenbHo20 Op2aHu3Md, WX B3aUMOCBS3b. BereraTuBHble U
TE€HEpPaTHUBHBIE OpraHbl. PaCTUTENBHBIN OpraHn3M Kak €IMHOE 1IEJ10€.
Jlemoncmpayua ONBITOB 10 OOHAPYXKEHHWIO B CEMEHAX pPACTEHUH BOJbI, MUHEPAIBHBIX U
OpPraHMYECKUX BEIIECTB, Kpaxmasa, Oeska U xKupa.
Jlabopamopuvie u npakmuueckue padomaul
— H3yudeHue cTpoeHHs paCTUTENbHBIX KJIETOK Ha TOTOBBIX U BpPEMEHHBIX MUKpOIIpenapaTax.
— HaOmonenne mnporecca mia3Moin3a M JIEMJIa3MOJIM3a B PACTUTENBHBIX KIETKax IMOJ
MHUKPOCKOTIOM.
— MW3ydyenue ocoOeHHOCTEW CTpOEHHMS TKaHEH pacTeHHMl Ha TOTOBBIX M  BPEMEHHBIX
MHUKpOTpernaparax.
— H3ydeHue cTpoeHHs OPraHOB PaCTEHUN Ha XKUBBIX 00BEKTaX U repOapHbIX oOpa3iax.
Cnopossble pacTeHust
Kpacnwie, 3enénvie u Xapoevie 600opocau. Anpronorus — Hayka 0 Boaopocisx. Bomopociu
— HETAaKCOHOMMYECKasi TpyIa OpPraHu3MOB, NPUCIOCOOJNIEHHBIX K >KH3HHM B BOJHOHW cpene,
OTHOCAILMXCS K PA3JIMYHBIM LAPCTBAM B COBPEMEHHOM CUCTEME OPraHUYECKOro Mupa. MecTo KpacHbIX,
3eJE€HBIX U XapOBBIX BOJOPOCIEH B COBPEMEHHOW cucTemMe opraHuyeckoro mupa. OcoOEHHOCTH HX
CTPOCHHMSI, Pa3MHOKEHHUS M KU3HEHHBIX IIMKJIOB Ha MPUMepe XJIaMHIOMOHAIbI, XJIOPEIUIbl, KIaa0(opbl
U YJIbBBI*, CIIUPOTHPHI U Xapbl™®, TOP(UPHL.



Bypsle Bogopociu, MX TaKCOHOMMYECKOE IIOJIOKEHHME BHE LlapcTBa pacTeHWi. JKu3HEeHHbIE
LIUKJIBI TaMuHapuu (Mopckas kamycta) u gykyca*. Pacnpoctpanenue u skosnorusi. Ponb B mpupone u
3HAYEHUE B JKU3HU YEIIOBEKA.

[TpoucxoxaeHne BBICHIMX pacTeHHil (AMOpHOGUT) OT XapoBbIX Bojopocieill. CoBpeMEeHHbIE
IIOJIXOJIbl K CHCTEMAaTUKE PACTEHUH.

Moxoeuonwvte, unu Mxu. OOmWAs XapaKTEpPUCTUKA, CTPOCHHE U KHU3HEIEATEIbHOCTH,
KU3HEHHBINA IUKJI MXOB. MHOrooOpasue MxoB.

Kykymkun nén u cparaym. Pacnpoctpanenue u 5Konorus MxoB. 3Hau€HUE MXOB B IPUPOJIE U
KHU3HEEATeNbHOCTH yenoBeka. TopdooOpasoBanue. [leuéHouHnK™* U AHTOLIEPOTOBBIE™.

Inaynosuonwvie (nnaynvy). OOmas xapakTepucTuka. Mopdosoruyeckue 0COOEHHOCTH
BEreTaTHBHBIX OpraHoB. OcOOEHHOCTH OpraHM3alluM, >KA3HEHHOIO NHKJIA IUIayHa OyJIaBOBHIIHOTO.
[TonoBoe nokosenue, peaykuus rameropura. Pacnpoctpanenue 1 3K0JIOTHA MIIAYyHOBUIHBIX. 3HAYCHHE
B IpPUPOJE U HCIIOJIB30BAHME YEIOBEKOM. JckomaeMble IulayHOBHMIHBIE. Poibp HckonmaembIx

TJIAYHOBH/IHBIX B
pacTUTENILHOM MOKPOBE MAIIC030MUCKOM SpBI U B 00pa30BaHUH KAMEHHOTO YTJIS.

Ilanopomnukoeuonsie (nanopomnuxu u xeouu). Ob6mas XapakTepUCTUKa
MallOPOTHUKOBU/IHBIX.

OcoOeHHOCTH OpraHu3allMd BEreTaTUBHBIX OPraHoB, JKU3HEHHOI'O LHMKJIA XBOLIA IOJEBOTO.
CrpoeHue U JKU3HENESATEIIbHOCTh NANOpPOTHUKOB. JKM3HEHHBIM LUK [ANOPOTHUKOB Ha MpUMEpe
LIMTOBHUKA MYXKCKOro. PacnpocTpaHeHue M 3KOJOrus ManoOpOTHUKOBUIHBIX. 3HAYEHUE B IPUPOJE U
KU3HEIECATEIIBHOCTH YEJIOBEKa.

Jlabopamopuuie u npakmuueckue pabomaul

— H3ydeHue ocoOEHHOCTEH CTPOCHUS M )KU3HEHHBIX IIMKJIOB OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
3eNEHBIX, XapOBbIX U KPAaCHBIX BOJOPOCIEH Ha )KUBOM U repOapHOM MaTepHalle.
— H3ydeHue cTpoeHHMs M KM3HEHHBIX IMKIOB OYypbIX BOAOpOCIEH Ha >XKMBOM M TepOapHOM

MaTepuaie.

— H3ydeHue ocoOeHHOCTEH CTpOEHUs KyKYIIKHMHA JIbHA M carHyma (Ha XHUBBIX M TrepOapHbIX
00BEKTaxX).

— H3yuenue ocobGeHHOCTEH CTpoeHUs IulayHa OyJIaBOBHAHOTO (Ha JKMBBIX U TepOapHBIX
00BEKTaxX).

— H3ydeHue ocoOEHHOCTEN CTPOEHHUS XBOIIIA MOJIEBOT0 (HA JKUBBIX M repOapHbIX OOBEKTAaXx).
— MU3ydeHue ocoOeHHOCTEH CTpOEHMs MANOPOTHUKA IIUTOBHUKA MYXCKOro (Ha JKUBBIX U
repOapHbBIX 00BEKTaX).

CemeHHbIe pacTeHust

I'onocemennsie.

BO3HUKHOBEHHME CEMEHU — BAJKHBIM JTall B 3BOJIIOLMM BBICIIMX pacTeHUi. /[peBHUE CeMEHHbIE
NaroOpOTHUKH, UX POJb B JalbHEUIIEM pa3BUTHUH CEMEHHBIX pacTeHuil. OOIMe NMpuU3HAKU CEMEHHBIX
pacTeHMii Kak HambOosee NPUCIIOCOOTIEHHBIX K CYIIECTBOBAHHWIO Ha cylle. [ olloceMeHHble —
HETaKCOHOMUYECKas IPyIIa CEMEHHBIX pacTeHui. OO0I11as XxapakTepucTiKa, 0COOEHHOCTH OpraHU3aliu
rojoceMeHHbIX. JKU3HEHHBIM IMKJI XBOWHBIX Ha MpHMepe COCHbl. Pa3HooOpa3ue Troj0CeMEeHHBIX.
XBoitable, ['unkrossie®, CaroBHukoBble®, ['HeTOBBIe®. PacrpocTpaneHre U 9KOJIOTHS FOJIOCEMEHHBIX.
3Ha4YeHHE B IPUPOJE U B XO3SIMCTBEHHOM I€ATEIBHOCTH YEJIOBEKA.

Jlabopamopnvie u npakmuueckue padomaul

— H3ydeHnune ocoOGEHHOCTEH BHEIIHETO0 CTPOEHHUS BETOK, XBOW, IIMIIEK U CEMSH XBOWHBIX (€Iib,

COCHA, TUCTBCHHHUIIA).

LiBeTkoBbIe pacTeHusi. OOmIas XxapakTepUCTUKa [IBETKOBBIX. CTpOeHHE U KU3HEAEATEIbHOCTh
1BETKOBBIX. [[BETOK Kak opraH MojoBOr0 pa3MHOXKEHHUS Y IOKPBITOCEMEHHBIX pacTeHuid. PaznooOpa3ue
[[BETKOB: MPaBUJIbHbIC M HENPAaBUJIbHbBIC, 000EMONbIe U pa3ienbHononbie. OQHOAOMHBIE U BYJIOMHBIC
pactenus. Couerusi (ciaoxkHble, mpocThbie). llBerenue. PasButme Mukpo- m meracmop. [ameTsl.
Omnseinenune. OmionoTBopeHue. 3Urora. J[BoifHOE OINIOJOTBOPEHHUE Y MOKPBITOCEMEHHBIX (LIBETKOBBIX)
pactenuii. Pa6ots! C.I".HaBamuna. JKXu3HEHHBINH UK IIBETKOBBIX.



Ilnoowt u cemena. PaznooOpazme mionoB. Cyxue W couHble II0Abl. OTHOCEMSHHBIE U
MHorocemsiHuble TuIoAbl. Comoausa. CTpoeHue CceMsiH [ABYAOJBHBIX M OJHOJOJIBHBIX DPACTEHUM.
Paznoobpazue cemsH.

PacnpocTpaHnenue miooB U ceMsiH B IpUpoJie. Y CIOBUS MpOpacTaHusi ceMsH. J[pIxaHue ceMsH.
Pa3Butne npopoctka. PacnpocTpanenne miofoB U CEMSH B IPUPO/IE.

Hnousuoyanvnoe pazeumue pacmenuti (oHToreHes). Ilepmoapl oHTOreHe3a: AMOPHOHAIBHBIN,
MOJIOZIOCTH  (FOBEHWJIbHBIN), 3peloCcTH (Pa3MHOMKEHHUsS), CTapOCTH (CEHWIbHBI) Ha IpUMEpe
MOKPBITOCEMEHHOTO pacTeHusa. CTaJuy BEreTalMoOHHOTO IepHoja pPAacTeHUN Ha MpUMEpe 3JaKOB
(Bcxoabl, KyILLIEHUE, BBIXOJ] B TPYOKY, KOJIOILIEHUE, LIBETEHUE, CO3PEBAHNUE).

Jlabopamopnwvie u npaxmuueckue padoomot

— W3ydenue mopdonoruu Berka (Ha )KUBBIX U (PUKCUPOBAHHBIX OOHEKTAX).
— H3yuenue paznooOpasus couBeTHil (Ha repdapHbIX 00pa3Iax).
— HW3ydeHnue cTpoeHus 3aBsi3M I[IBETKA W CEMANOYKH I[OJ MHKPOCKONOM (Ha TOTOBBIX

MUKpOTpernaparax).

— H3yueHue CTpOEHHUsI CEMSH IOKPBITOCEMEHHBIX PACTEHUM.
— H3yudeHue cTpoeHUs MI0JI0B U COILIOMIMA.

Knaccugurayus yeemxosvix. OnHO0IbHBIE U J[BY0IbHBIE.

CemelictBa 1BeTKOBBIX. JIBymonbHble: KpectouBetnole, Pozonsernsie, Ilacnénosble,
CrnoxnotnseTHble, MoThUTbKOBEIE (BoOOBBIe), 30HTHUHBIC™. OMHOMONBHBIE: 37IaKd, AMapHUIHCOBEIC,
Jluneitapie*. Opxumnbie™.

OtnuunrenbHble pu3HaKu. QOPMyITBI M AMAarpaMMBbl IIBETKOB. JIMKOpacTyIye M KyJIbTypHBIE
MIPEJICTAaBUTENIN CEMEICTB, UX 3HAUYEHUE B MPUPOJIC U HCIIOJIb30BaHUE YeloBeKOM. PacmpocTpanenue u
9KOJIOTHSI LIBETKOBBIX.

Jlabopamopnvle u npakmuueckue padGomaul

— H3ydeHue oTAMYUTENBHBIX IPU3HAKOB MIPEJICTABUTENEH CEMEICTB MOKPHITOCEMEHHBIX.
— Ormpenenenne TMpeACTaBUTENCH pa3IUYHBIX CEMEHCTB C HCIOJIB30BAHMEM ONpeneTuTeNne

PacTeHM UM ONPEIEIUTEIbHBIX KapTOUEeK.

CtpoeHne M )KM3HeAesITeIbHOCTh CeMEHHBIX PACTeHHUI

Kopennb u xopHeBble cuctembl. Mopgonozcus kopusa. Buapl kopHeid. TUIIBI KOPHEBBIX CUCTEM.

Anamomus xopua. 3oHbl KOpHs. KopHeBol yexnuk. CTpoeHHE KOpHS Ha MONEPEYHOM CpE3e B
30HE BCaCbIBaHUA.

@ynxkyuu KopHsa. 3aKkperuieHHue pacTeHus B cyOcTparte. BcachiBaHue M mpoBeieHUE BOIBI U
MUHEpAJIbHBIX BEIIECTB. 3alacaHue MUTATeIbHBIX BemiecTB. JpixaHue kKopHs. CHHTE3 OMOJIOTHYECKU
aKTHBHBIX BellecTB. BeretarnBHoe pasMHokeHne. BunonsmeneHus KopHel 1 ux QyHKIUU.

Jlemoncmpayusa OTpacTaHusi TNPUAATOYHBIX KOpPHEH Ha MpPUMEPE CMOPOJAUHBI U JAPYrUX
pacTeHuil; NOCTYIUIEHUS! BOJbI U3 MTOYBHI B KOPEHb, HATHETAIOIIET0 ACHCTBUS KOPHS; BUJIOM3MEHEHHBIX
KOpHEH.

Jlabopamopnvie u npakmuueckue padomaul

— H3yudenue mopdosioruu KOpHs Ha dKUBBIX 00BEKTaX WM repOapHbIX 00pa3iax.

— H3ydeHue aHaTOMUYECKOTO CTPOEHHS KOPHSI HAa TOTOBBIX MUKpOIIpenaparax.

— H3ydeHue cTpoeHUs KOHYMKA KOPHS NMPOPOCTKA MIIEHHUIBI U MEPBUYHOTO CTPOCHUS KOPHS
upuca.

— H3yudenue cTpoeHHsI KOPHEBBIX BOJIOCKOB C MIOMOIIBIO CBETOBOTO MUKPOCKOTIA.

— HccnegoBanue BIusSHUS BO3AyXa Ha pa3BUTHE KOPHEH.

— WN3yuenue meramopd030B KOPHSI.

IToOer u moGeroBbie cUCTEMBI

IMo6er. Mopdoinorus mobera. CtpoeHue o0arcTBeHHOro nodera. ¥Y3en. Mexaoysinue.

MeramepHocTh. PazHo0oOpazue moderoB. YKopoueHHbIE U yaIuHEHHBIE TToOerH. BereratuBHbIC
u reHepaTuBHBIe Todery. [lonoxenune modera B mpocTpaHcTe. BuponzmeHEHHbIe TOOETH.



IMouka — 3auvarounblii mnoOer. CrpoeHue mnouku. Pa3HOOOpa3ue moueKk: BereTaTUBHBIE,
BEreTaTUBHO-TEHEPATUBHbIC, T'E€HEPATUBHBIC, OTKPBIThIE, 3aKpbIThle. BepxylieuHnsle, OOKOBbIE
(masyiiHble) ¥ NPUAATOUHBIE IOYKH.

Crebean. Mopghonoeus cmebns. @opma crebielt y TPaBIHUCTBIX U IPEBECHBIX PACTCHHIA.

Anamomus cmebas. CtpoeHue ctedisi IByI0JIbHBIX U OJHOIOIBHBIX TPABIHUCTHIX PACTECHHIM.

Pacnonoxenue npoBoasiiux Tkanei. CtpoeHue cteds IpeBECHbIX PACTCHHIA.

@ynxyuu cmebns. MexaHUUECKasi, TPAHCIOPTHas. BererarnBHOE pa3sMHOXKEHUE LIBETKOBBIX
pacTeHui.

Jlemoncmpayusa onpiTa — NepeIBUKEHNE MUHEPATBHBIX M OPTaHMUECKUX BEILIECTB 10 CTEOIIO;
BUJIOM3MEHEHHBIX TOOETOB.

Jlabopamopnvie u npakmuueckue padbomaul

— HNzyuenue mopdosornn modera Ha )KUBBIX 00BEKTAX WM HA repOapHBIX 00pa3Iax.
— H3yudeHue cTpoeHUs BEreTaTUBHbBIX, TEHEPATUBHBIX U CMEIIAHHBIX Mo4ek. PasHooOpasue nouek

Y APEBECHBIX PACTECHUIA.

— H3yueHue nonepevyHoro crnuiia CTBOJA PACTEHUI U aHAJIU3 BIUSHUS SKOJIOTHYECKUX YCIOBUN HA
pa3BUTHUE PACTECHMUII.
— H3yueHue ocoOeHHOCTEW aHATOMUYECKOTO CTPOEHUs CTEONsI JBYAOJIBHBIX U OJHOJOJBHBIX

TPaBSHUCTBIX PACTCHHM (HA KUBBIX O0BEKTAX WJIM HAa repOapHbIX 00pasiax).

— H3ydenue 0ocoOEHHOCTEH aHATOMHUYECKOTO CTPOCHHSI CTe0JIsI IPEBECHBIX PACTEHU.
— H3yuenue TpaHcmopTa BEIIECTB B cTeOIIE.
— H3yuenue metamopdo30B mnobera.

JIner. Mopgonocus nucma. JluctoBas miIacTUHKA, OCHOBAHUE JIMCTA, YEPELIOK, MPUIUCTHUKHU.
Paznoobpazue nuctheB: (GOpMBI JTUCTOBBIX IUIACTUHOK; JKUJIKOBAHUE JHCTHEB; MPOCTHIE U CIIOKHBIE
TuCThs. JIucTopacnonoxeHue u JUCToBas Mo3auka. Buaon3smMeHeHust TUCThEB U UX (PYHKIIMH.

Anamomusa nucma. OuuaepMa M yCThUYHBIM ammapar. Mesodumr. Xwiku (cocyaucto-
BOJIOKHUCTBIE ITy4KH). OCOOEHHOCTH CTPOEHUS CBETOBBIX U TEHEBBIX JINCTHEB.

Qyuxkyuu aucma. Dortocunre3. Tpancnupanus W Tra3000MeH. 3amacaroias, 3alluTHas,
BEreTATUBHOE Pa3MHOXKEHHUE U .

Jlucronan, ero NpuUUMHBL, MEXaHNU3M U 3HaYEHHE B )KU3HU PACTEHUS.

Jlabopamopuvie u npakmuueckue padbomaol

— H3yuenue mopdosioruu aucTa Ha )KUBBIX 00bEKTaxX WK repOoapHbIX oOpa3nax.
— Tunsl 1 GOpPMYIIBI TUCTOPACTIONOKEHUS.

— JlucroBas mo3auka.

— HccnenoBanue aHaTOMUH JIMCTA € TIOMOIIBIO CBETOBOTO MUKPOCKOIIA.

— H3ydenue meraMop(O30B JIUCTA.

BereraTtuBHOe pa3MHOMKeHHMe pacTeHHil. BereraTuBHOE pa3MHOKEHUE LIBETKOBBIX PACTEHUN U
€ro 3HaYeHHe B €CTECTBEHHBIX YCJIOBHUAX U B CEIbCKOXO3AMCTBEHHOHN mpakTuke. OCHOBHBIE (OPMBI
BEreTaTUBHOTO PAa3MHOXKEHHs: KOPHSIMHM, JIMCTbSIMM, HAJ3€MHBIMH U TOA3EMHBIMH MoOEeramu.
Pasmuoxenue mnpuBuBkoi. PaGotsl 1.B.Muuypuna. KinonupoBanue pacteHuil. MukpokioHaJIbHOE
pa3MHOXXEHHE pacTeHud. KieTouHas HH)KEHEpHsT Kak COBPEMEHHAs TEXHOJIOTHS Pa3sMHOKEHUS
pacTeHui.

Jemoncmpayusa crioco60B BEreTaTUBHOTO Pa3MHOXKEHHUS Ha IPUMEpPe KOMHATHBIX PAaCTeHUH.

Jlabopamopuwvie u npaxmuueckue padoomot

— H3ydeHune MuTO3a B KOpEIIKE JIyKa.
— H3ydeHue )KM3HEHHBIX UKJIOB PACTEHUN Ha repOapHbIX 0OpasIax.
— Meroasl MUKPOKIJIOHAIBHOTO Pa3MHOKEHHS PACTEHHM.

Du3HM0JIOTHA U )KU3HEAEeATeIbHOCTh PACTEHHIA.

®otocunTte3. [Iurments! aucra. [Inactuasl. CBeToBast U TeMHOBast Gas3bl GoToCHHTE3a. BiusHue
YCJIOBHM Ha MHTEHCHUBHOCThL TpoleccoB (orocuHTe3a. 3HadeHue ¢oTocuHTe3a. Kocmuyeckas poJib
3enéubix pacrenuit (K. A. TumupsizeB). DOTOCUHTE3 U YPOKAM.



BnusHue BHEMIHUX YCIOBHH Ha TpaHCHHpaiuio. B3aumMocBsa3b (oTOCHHTE3a M JbIXaHUS Ha
YPOBHE JINCTA.

TpaHCcOpPT HEOpPraHWYECKWX M OpPraHMYecKuX BemlecTB mo credmo. Ilepepacnpenenenue u
3aracaHue OpraHMYeCKUX BELIECTB B cTeblIe.

MunepanpHoe nuTaHue pacreHudd. llocrymienue Boapl M1 MHHEpanbHbIX BewlecTB. KopHeBoe
JIaBJICHHUE.

ONeMEHTbl MHUHEPAIbHOIO NUTaHMsI (Makpo- M MMKpPOAIEMEHTHI). BrlpammBanue pacTreHuit
METOAAMHU THJPONOHUKH U a3pONoHUKHU. OOecreueHue yCIoBUM I AbIXaHUS KOPHSL.

[TouBa. Paborer B.B. JlokydaeBa o mouBe. XapakTepHCTHKa MOYBBL Pa3HooOpasue mouB.
ITnopoponue mousbl. YnoOpenus. HapyiieHuss MUHEpaabHOrO NMUTaHUSA PAaCTEHUH. ArpOTEXHHYECKHE
npuémbel  00paboTku mouBbl. I[loHATHE O ceBOOOOpPOTE W €ro 3HAYCHWHM JJIS  BBIPALIMBAHUS
CEJIbCKOXO35ICTBEHHBIX KYJBTYD.

Kussup pacrenuit B Boze. [lepBeie HazeMHble pacTeHUsl. OCBOEHHME PACTEHUSMHU CYILIH. DTallbl
pa3BUTHs HA3€MHBIX PACTEHUH OCHOBHBIX CUCTEMATHUECKUX Ipyni. PUHHMOMUTH — NepBble Ha3eMHbIE
cocynuctele pacteHus. llosBinenue TkaHed W oOpraHoB. Ponb JIpeBHHX NanOpPOTHUKOBHIHBIX.
[TosiBneHue cemsH.

[TosiBneHHe LBETKOB U IIOJOB. YCJIOKHEHHE PACTUTEIBHOIO MHpa B IPOLIECCE 3BOJIOLUU.
Brimepiue pacteHus.

[Taneoboranuka. Vckomaembie octatku pacteHuil. Oxamenenoctu. OtneyaTtku. <« KuBbie
HCKOIIAEMBbIE» CPENH COBPEMEHHBIX PACTEHUH.

/Jlemoncmpayus OTBITOB: BBbIJIEICHUE NUTMEHTOB JIMCTa HA IMPUMEPE CIUPTOBOW BBITSKKU
xJiopoduiuia; oOpa3oBaHle KpaxMaia B 3€JEHbIX JIMCThAX Ha cBeTy (purypsl FO. Cakca); BAMsIHUE CHIIBI
CBETa Ha BbIIEJICHUE KUCIOPOa BOJHBIMU PACTEHUAMHU (TIOJACUET Iy3bIPHKOB KHUCIOPOJIA).

IKCKypcuu unu 6udeoIKCKypcuu

— PasButue pacturenbHOoro Mmupa Ha 3emie (OKCKypcHsT B MAJEOHTOJOTMYECKUH WIH

KpaeBeIueCKHil My3eil).

Jlabopamopuvie u npakmuueckue padbomaol

— UM3ydeHue BenWUYMHBI TPAHCOUPALMU B 3aBUCUMOCTH OT HW3MEHEHHS (AKTOPOB Cpeiabl

(TemnepaTypa, BIaXXHOCTb, BETEP).

JKoJiorus pacreHuii. PacteHusi B npupoaHbIX co001ecTBax

Pacrenuss u cpema oburanus. Okonorudyeckue QaxTopbl. PacTeHus M yClOBUS HEKUBOU
MPUPOJBL: CBET, TEMIEpaTypa, BIaKHOCTb, MUHEpPAJIbHBIH COCTaB MOYBBI. DJKOJOTHYECKHE TPYIIIbI
pacteHuii. PacTeHus U ycnoBHs JKMBOM NMPHUPOABL: MPSAMOE M KOCBEHHOE BO3JEHCTBUE OPraHU3MOB Ha
pactenus. Bzaumocssizu pacteHuil Mexx 1y coOO0il U ¢ APyTHMMHU OpraHU3MaMHu.

3HayeHWe NOYBEHHBIX OPraHM3MOB M NHUTaHus pacTteHuid. Puzocdepa. bakrepuanbHble
KIyOeHbkH. Mukopusa (3HA0- U SKTOMUKOpH3a). 3eNEHbIE y100peHUs.

PactutensHoe coobuiectBo (putorieHo3). buornenos. Jxocucrema. buopasnoobpasue. Bugopoit
COCTaB PAacTUTENBHBIX COOOIIECTB, TIOMUHUPYIOIIME B HUX BUIBI pacTeHuil. Pacnpenenenue BUIOB B
pacTUTENBHBIX coobiecTBax. SIpycHocTh. PacturenbHble cooblecTBa: jieca, Jiyra, 00jg0Ta, TYHIPHI,
IIyCTHIHHU.

[Tpucnoco0aeHHOCT pacTeHUl K cpezie U MecTaM oouTaHusi. CMeHa pacTUTEIbHBIX COOOIIECTB.

PactutenbHOCTH (pacTutenbHbIN MOKpoB). diopa.

B3aumocss3ps oprannzMoB. MHbeknnonHble 00ie3HU pacTeHUil U ux Bo30yautenu. BupycHeie
(Mo3amuHast 60s1€3Hb Tabaka, MeCTPOJICECTHOCTh TIOJbIIAHA U Jp.), TPUOKOBbIE (p)KaBUMHA, MyYHHUCTas
poca) u OakTepuanabHble (MOKpas THWIb) 3a0oyieBaHus pacTeHuid. MUmmyHuTeT y pacrennii. [Ipuannst
pacripocTpaHeHHsT WHQEKIUOHHBIX Ooje3Hel pacTeHuid. [IpUHIMIIBI TPOPUIAKTUKA U JICYCHUS
MH(DEKIMOHHBIX O0JIe3HeN pacTeHHi B IPaKTUKE PACTEHUEBO/ICTBA.

DKCKypcuu unu 6udeoIKCKypcuu

— H3ydeHume BHIOBOrO €OCTaBa M DKOJOTMYECKOIO COCTOSHHSA OJHOIO H3 PAaCTUTEIBHBIX

COOOIIECTB PErHOHA.

Jlabopamopnwvie u npaxmuueckue padoomot

— H3ydeHue xu3HEHHBIX (POPM pacTeHU Ha MPHUILIKOILHOM yJacTKe.



— H3ydeHue 0cCOOEHHOCTEW CTPOCHUS PACTCHUN PAa3IMUHBIX SKOJIOTUYECKUX TPYIII.

Pacrenus u 4yes10BeK

KynbTypHble pacTeHuss U HX HpoucxoxaeHue. LleHTpbl MHOrooOpasusi M NPOUCXOXKICHUS
KyJabTypHbIX pactennii (mo H.M.BaBunory). Kynerypa 3emienenus. KynbTypHble pacTeHus
CEJIbCKOXO3SIICTBEHHBIX YIOJUil: OBOLIHBIE, IUIOAOBO-SATOAHbIE, TIOJEBbIE. [IpencTaBieHus o cenekuuu
u OHOTeXHONOrHMH. MeToJbl BBIBEJCHHS HOBBIX COPTOB pacTeHUi. BO3HHMKHOBEHHE KOHTPACTHBIX
IIPU3HAKOB y PACTEHUI OJTHOTO BUJA.

HckyccTBeHHBIH  OTOOP. HacnenctBeHHOCTh,  M3MEHUYMBOCTD. Co3nanne  HOBBIX
MIPOIOBOJILCTBEHHBIX KYIbTYp. IIponoBoascTBeHHas Oe3omacHocTh. banku cemsiH. KprnokoHcepBarus.

Pactenuss ropoga, 0coOEHHOCTh TOpOJICKON (iopel. 3aHOCHBIE U aOOpPUTCHHBIE BUJIBL.
CunaHTpOIHBIE, COpHBIE pacTeHus. MHTpoaynenTsl. [lapku, neconapku, CKBepbl, 00TAaHUYECKHUE CaJlbl,
JNEHAPAPUN.

Ozenenenuie. KoMHaTHBIE pacTeHus, LIBETOBOACTBO.

[locnencTBust 1eATEIBHOCTH 4YeJIOBEKa B 3KocucTeMax. OxpaHa pacTUTENBHOrO MUpa.
BoccTaHoBneHue YMCIEHHOCTH PEeIKUX BUAOB pacTeHuil. Oco00 oxpaHseMble IPUPOIHbIE TEPPUTOPUU
(OOIIT): 3amoBemHUKH, 3aKa3HWKH, HAlMOHAJIbHBIE Napku, OuocdepHble 3amoBeAHUKH. OxpaHa
pacrenuii. Pacrenns Kpacuoi kauru PO.

Jlabopamopuvie u npakmuueckue padomut

— H3yueHune cenbCKOXO3SIMCTBEHHBIX PACTEHUI CBOETO PETHOHA.
— H3yuenue copTOBBIX OCOOCHHOCTEH KYJIbTYPHBIX PACTCHUM.
8 knacc
l. I'pu6b1 1 rpudono00HbIE OPraHU3MbI.

Muxkonoruss — Hayka o rpubax. Obwas xapaxmepucmuxa 2epubos. Mopdonoruueckue
0COOEHHOCTH BeretaTuBHOro Tena. ['udel, Mmunennit. OcoGeHHOCTH CTPOEHUSI KJIETOK TpuOoB. CX0ICTBO
U pazIUyus C PacTeHUs MU U >KUBOTHBIMM. Ilutanme rpubGoB (CUMOMOHTBHI, campoTpOdbl, Mapa3uThl).
Pa3zmuoxxenue rpudoB.

Ponp rpuboB B KpyroBopoTe BeLIeCTB B 3KocucTeMe. Ponb rpubGoB B MOYBOOOPAa30BaHUM U
obecriedyeHnn IIOJ0pOaus. MouyBbl. Mukopuza u e€ 3HauyeHue. [lnecHeBbie rpuObl. CbenoOHBIE U
A10BUThIe TpHOBL. bone3sHerBopHble (mapasuTuyeckue) rpubbl. Muko3pl. Mepbl NpodUIAKTUKH
MHUKO30B.

3ueomuyemur. OCHOBHBIE YepThl OpraHM3ALMU HA MpUMepe Mykopa. Poib B mpupoje U >KU3HU
YeJI0BeKa.

Ackomuyemol, unu Cymuamvie 2pubvi. OCOOEHHOCTH CTPOCHHS U IKHU3HEIEATEIbHOCTH,
pacrpocTpaHeHHe W dKojorudeckoe 3HaueHwne. CTpoeHHe Ha mpuMmepe neHunwuia. OIHOKIECTOYHbIE
aCKOMHUIETBl — JApoXkH. Vcronp3oBaHue nApoxoked mpu  Belleuke xjeba. [lapasutumueckue
MPEJCTaBUTENIN ACKOMHIIETOB (BO30YAMTENH CIOPBIHBW, TApIIA, MYYHHCTOW POCHI W IIp.) W BpeI,
HAaHOCUMBIN UMHU CEITbCKOMY XO3SIICTBY.

Obwas xapaxmepucmura TUXeHU3Upo8anHvix epubos (nuwavinuxu). OCOOEHHOCTH MOPQOIIOTHH 1
AHATOMMYECKOI'0 CTPOCHHUS JHMIIAMHUKOB, MUTAaHUE U pa3MHOXKEHHE. MHOroobpa3ue M 3KOJOTHMYECKHe
TPYIIIBl JIUIIAMHUKOB. 3HAYEHUE JUIIAMHUKOB B MPUPOJE U XO3SIMCTBEHHOM JEATEIBHOCTH YEJIOBEKA.
WuaukaropHas poiib TUIIARHUKOB. JIMIIAWHUKY — MHOHEPHI IPUPOTHBIX COOOIIECTB.

Baszuouomuyemor. O0mIast XapakTepUCTHKA, OCOOCHHOCTH CTPOSHHS U Pa3MHOXKEHHUSI Ha TIpUMeEpe
HUIIOYHBIX TpuOOB. 3HaueHHe rpuOOB B MPHUPOJE U B KU3HU yenoBeka. CbeJOOHBIE U SOBUTHIC
rpudbl. [lapasuTHueckue mnpencTaBuTeNH O0a3HUIMOMHIIETOB (TOJOBHEBBIC, P)KaBYMHHBIC, HEKOTOPHIC
TPYTOBBIE).

I'pubonooobmnvie opeanusmovr. OcobeHHOCTH CTpoeHUs KiaeTok. Oomwuretsl. [lapazutnueckue
MPEJCTaBUTENIN OOMHIIETOB Ha puMepe PUTOPTOPHI.

Jlabopamopnwvie u npaxmuueckue padoomot
1. 3y4eHue CTpOeHUS TIECHEBBIX TPUOOB: MyKOpPa U TICHUIIHILIA.
2. V3ydeHue BIUSHUS BHEITHUX (PAaKTOPOB HA MPOIECC Pa3MHOXKECHHS APONOKEH.



3. M3ydeHue cTpoeHwUs TUIIAMHUKOB (Ha TepOapHBIX 00pa3ax).

4. Vzyuenne MeTo/1a OIICHKH YKOJIOTHYECKOTO COCTOSIHHSI MECTHOCTH
METOJIOM JINXCHOWHANKAITIH. *

5. W3ydyeHume OCOOCHHOCTEH CTPOCHHUS IUIOJOBBIX TeNl  IUIAIIOYHBIX TIpuOOB  Ha
MUKPOCKOITMYECKUX Mpenaparax u MyJsiKax.

6. M3ydeHne CTpoeHUs M )KU3HECHHOTO IUKJIa GUTOPTOPHI HA )KUBOM U TepOapHOM MaTepualie.

1. ZKuBoTHbBIE
1. 300J10rUs1 — HayKa 0 ;KUBOTHBIX. OOIIME U crienUaIbHBIC Pa3Aeiibl 30010THH. KpaTkas
HCTOPHS pa3BUTHUS 300JI0THH.
OO0mue 1 crienuaNibHbIe METOBI U3YUYCHHS )KUBOTHBIX. CBS3b 300JIOTHH C IPYTHMH M HAYKaMH,
MEJUIIMHON W CEJIbCKUM XO3SHWCTBOM. 3HAaYCHUE 300JIOTMYCCKUX 3HAHWK i 4denoBeka. [Ipodeccun
YyeJIOBEKA, CBI3aHHBIE C 300JI0THEH.

Jlemoncmpayua NOPTPETOB YUEHBIX, U300paXKEHUN, MOJCIICH >KUBOTHBIX, MYJISIKH KUBOTHBIX,
BJIAKHBIX IIPENAPATOB H JIP.

Jlabopamopnysie u npakmuueckue padoomoi
1. CocraBieHne peKoMeHJaluii Mo cO0py 300JI0rMUYECKUX KOJUICKIUH.
2. CocraBienue onucanuii mpodeccuii, CBI3aHHBIX C 300JI0THEH.

2. O0mas opranu3anms ;KUBOTHOI0 OPraHu3Ma

OCO6€HHOCTI/I CTpOGHI/Iﬂ )KHBOTHOﬁ KJICTKHU. MHOFOKJIGTO‘-IHOCTI). CTaI[I/II/I OHTOI'CHE3a JXUBOTHOTIO.

Tkanu >xuBoTHOrO opranuzma. CTpoeHre U QYHKIMHM TKaHEW dKUBOTHOTO opranu3ma. Oprassl u
CUCTEMBbI OPTaHOB KUBOTHOI'O opranusmMa. @opma Tena )KUBOTHOIO, CHMMETPUS T€Ja, pa3Mephl Tela.

Jlabopamopnuie u npaxmuueckue padomsut

1. MccnenoBanue KIETOK MO MUKPOCKOIIOM Ha BPEMEHHBIX MUKPOIIpeTaparax.
2. CpaBHEHHUE paCTUTEIBHOM U )KUBOTHOM KIIETOK.

3. U3yuyeHue TkaHel KUBOTHBIX.

3. PazHooOpa3ue 1 3BOIONMS KUBOTHBIX

3.1. CucremaTnka ;KMBOTHBIX. OCHOBHBIE I'PYNIIBI )KUBOTHBIX. /[ByXcioOiiHbIE U TpEXCIONHbBIE
KHUBOTHBIE U UX OCOOCHHOCTH.

Jlabopamopuvie u npakmuueckue padomsut

N3yuenne oco6eHHOCTH OpraHu3auu ryook. CTpoeHne reMmysibl.

3.2. JIByxcaoiinble :kuBoTHble. Tun Crpekatonue. OcoOEHHOCTH KJIETOYHON OpraHU3aluy.
Onuaepmuc  u  ractpoaepmuc. CrpekarenpHble  KJIE€TKM. JKM3HEHHBIM IUKI  CTPEKAIOIIUX.
®opmupoBanue Meny3bl. JKu3HEHHbIN HUKIT CUGOUTHBIX U TUAPOUAHBIX Meny3. Kopaiibl.

Jlabopamopnuie u npaxmuueckue padomut
1. W3yueHne CTpoCHUS U )KU3HEACATEITBHOCTH THAPHI.
2. W3ydeHne XMMHYECKOTO COCTaBa CKeJleTa KOJOHUATBHBIX KOPAJJIOBBIX TIOJIHITOB.

3.3. Tpéxcaoiinble xuBoTHble. DopmupoBanue mnosoctu Tena. OCOOEHHOCTH M (YHKUUHU
BTOPUYHOU moJjiocTH Tenma. Opranbl BbACNeHUs: TpoToHeppuanu u metaHehpuaunu. OOmwui TUTaH
CTpOEHHUSI TPEXCIOMHOTO KHMBOTHOTO. (OCOOEHHOCTM OpraHU3alMM TPEXCIONWHBIX  KUBOTHBIX.
bunatepanbHas (aBycTopoHHss1) cumMmeTpus. [lepBuuHopoThie kUBOTHBIE. TpoxodopHbIE KUBOTHBIE.
JInHAromye )xUBOTHBIE. BTOPUYHOPOTHIE )KUBOTHBIE.

3.4. Tun Koabuarbie 4yepBH. OCOOCHHOCTH OpTraHM3aIllMM KOJBYATHIX YEpPBEH Ha MpUMepe
noxzaeBoro 4yepBsa. CTpoeHUE MOKPOBOB M KOXHO-MYCKYJIbHOrO Memika. OpraHusanus IOJOCTH Teja.
CTpoeHre NUIIEBAPUTENIbHON, KPOBEHOCHOW, BBIJCIUTEIBHOM M HEPBHOW CHCTEM. Pa3MHOKeHHE
KOJIbYAThIX YepBeid. PaznooOpa3ue KoiapuaThIX YepBeil.



Jlabopamopnsie u npakmuueckue paGomol

1. W3ydyeHne BHENIHETO U BHYTPEHHETO CTPOEHUS JOXKIEBOIO YEPBS.
2. N3yuyeHue BHELIHEr0 U BHYTPEHHErO CTPOCHUS MEAULMHCKOMN ITUSBKU.
3. N3yuyenune cTpOeHHs] MHOTOILIETUHKOBBIX YEPBE.

3.5. Tun Mosumocku. OCOOEHHOCTH OpraHU3alMu MOJUIIOCKOB. CTpOEHHE Telna MOJUTIOCKOB.
Penykuus nenoMu4eckoi MoloOCTH: NPUYMHBI U nocaencTBus. PopMupoBaHUE MAaHTUHHON MOJOCTH U
paxoBuHbl. CTpoeHue U (GyHKIIMOHHUPOBAHHE CUCTEM OPraHOB MOJIIIOCKOB. Pa3HO0Opa3ue MOJIIIOCKOB.
JIByCTBOpUaThle MOJUTIOCKU. bproXoHOrne MOJIIIOCKHU. ['0JJI0BOHOTHE MOJUIIOCKH.

Jlabopamopnysie u npakmuueckue paGomol

1. W3ydeHue BHEUTHETO U BHYTPEHHETO CTPOEHUS IBYCTBOPYATOIO MOJUITIOCKA.
2. W3yueHne BHEIIHErO M BHYTPEHHETO CTPOCHUSI OPIOXOHOTOI'0 MOJITIOCKA.

3. W3ydyeHue BHEITHETO U BHYTPEHHETO CTPOEHUS TOJIOBOHOTOIO MOJIITIOCKA.
4. N3ydeHue cTpoeHus: pakOBUH MOJLITKOCKOB.

3.6. Tun Ilnockue yepBu. OCOOEHHOCTH OpraHU3allMyU IUIOCKUX YepBEW Ha MPUMEPE MOJIOUHOM
wiaHapuu. CTpoeHHE TOKpOBOB UM KOXXKHO-MYCKyJbHOro Memka. [lapenxuma. CtpoeHue
MUIIEBAPUTEIbHON, BBIICIUTENBHON M HepBHOW cucteM. IlpucrnocoOneHne IUIOCKUX YepBed K
napasutuzMy. Cocanbliuky. JKU3HEHHBIH LMK M[EYEHOYHOrO cocajblivka. JIleHTouHble uepBHu.
JKu3HEHHBI LMK MIMPOKOrO JIEHTela W Oblubero (CBUHOrO) uenHs. Jlpyrue mnpeacTaBUTEIN
Mapa3suTHYECKHUX TUIOCKUX uepBeil. [IpoduakTtrka 3a001eBaHUIA, BEI3BIBACMBIX INIOCKUMH YEPBSIMHU.

Jlabopamopnusle u npaxmuyeckue paoomaol

1. N3yuenune xu3HENEATEILHOCTH, BHEIIHETO W BHYTPEHHETO CTPOCHHS IMPECHOBOIHBIX
IJIOCKUX YEpBEM.
2. N3yuenune cTpoeHUs mapa3suTHYECKUX MIIOCKUX YEPBEH Ha BIAXKHBIX MperapaTax.

3. 7. Tun Kpyrabie yepBu. OCOOEHHOCTH OpraHM3alUu KpyriblX uepBed. CTpoeHue KpyTibIx
YepBel Ha IpPHUMEpPE 4YeJIOBEYECKOM acKapuabl. [IOKpOBBI M KOXXKHO-MYCKYJIBHBIM MEIIOK HEMATOJ.
Jlunbka. CTpoeHue u pyHKIIMOHUPOBAHUE CUCTEM OpPraHoB HemaTo[. JKU3HEHHBIH IMKI YyeI0OBeUeCKOn
aCKapHIbl.

Jlabopamopnuie u npaxmuueckue padomsut
N3ydeHnue cTpoeHus 4eaoBeuecKoi (CBUHOM) acKapu/Ibl.

3.8. Tun Ynenucronorme. OcoOEHHOCTH OpraHM3alUM WICHUCTOHOTHX. I[lmaH cTpoeHus
YIEHUCTOHOTOIO KMBOTHOTO. Penykius BTOpPUYHOW NOJOCTH TeNa: MPUYUHBI M IOCIEICTBUS.
Paznenenue tena Ha otaensl. Koneunoctu uneHucroHorux. CtpoeHue U QyHKIMOHUPOBAHUE CUCTEM
OpPraHOB WIEHUCTOHOTUX. OpraHbl UyBCTB YIEHUCTOHOTUX. OCHOBHBIE I'PYMIIbI YJIEHUCTOHOTUX.

Knacc Paxoobpasnvie. Ctpoenue u mop¢osiorus pakooOpa3HbIX Ha IpPUMEpPE PEYHOro paka.
Paznoo0Opazue pakooOpa3HbIX.

Knacc Ilaykoobpasnvie. CtpoeHue u MOpQOJIOrus MNayKooOpa3HbIX Ha IpUMEpe MayKa-
KpecToBHKa. PazHooOpasue naykooOpa3HbIX.

Knacc Hacexomvle. CTpoeHne W BHEUTHSS MOPQOJIOTHs HAceKOMBIX. KOHEUHOCTH M pPOTOBBIC
anmnapaTbl HaceKOMbIX. KM3HEHHBIM LMK HAaceKOMbIX. Hacekomble C HENOJIHBIM IpPEBpalllEHUEM.
Hacexomble ¢ monHbiM mnpeBpameHueM. Kykonka. OCHOBHBIE OTpSibl HACEKOMBIX C HEMOJHBIM
npeBpamenueM: Ilpsmoxpeuisie, IlomyxecTkokpbuible, B u Ilyxoeapl.* OTpsiibl HaCEKOMBIX ¢
NMOJHBIM TpeBpaieHueM: JKecTkokpsuible, llepenonuaTokpeuibie, JIBykpbuible, Yenryekpbuibie,
brnoxu.*

Jlabopamopnule u npaxmuueckue paoomul
1. N3yuenne BHENIHETO CTPOCHUS U KOHEYHOCTEH paKOOOpa3HBIX.



W3yuenune BHYTPEHHETO CTPOCHUSI pPaKOOOPA3HOTO.

W3ydeHnue cTpoeHus: pOTOBOIO anmnapara 1 KOHEYHOCTEH HAaCeKOMOTO.

N3y4yeHne BHYTPEHHEIO CTPOEHHUSI HACEKOMOTO.

W3ydeHnue BHEUTHETO CTPOCHUS U OMOJIOTHMH HACEKOMBIX Pa3HBIX OTPSIIOB.

OnpeneneHue IpenCTaBUTENEH pa3IMYHbIX OTPSAJOB M CEMEWCTB HACEKOMBIX C
HCII0JIb30BAHNUEM OIIPEACIUTENEH.

ok wnN

3.9. Tun Xopaosbie. OCOOEHHOCTH OpPraHU3ALMK XOPAOBBIX XHUBOTHBIX. IIpH3HAKK XOPIOBBIX
’KHBOTHBIX: TJIOTKA C )KaOEPHBIMU MICISIMH, XOp/1a, HEPBHAS TPYOKa, SHIOCTHIIb, TOCTHATAIBLHBIH XBOCT.
[TonocTk Tena XOpOBbIX KHBOTHBIX.

3.9.1. Illoomun I'onosoxopoogvie. CTpOCHUE U KUZHEIACATCILHOCTD JTAHIICTHHUKA.

Jlabopamopusie u npakmuyeckue padoomut

V3yuenne BHENIHETO M BHYTPEHHETO CTPOCHUS JIAHIETHUKA HA (PUKCUPOBAHHBIX
npenaparax.

Pa3nooOpa3ue 1 3BO/TIO1US IO3BOHOYHBIX KHBOTHBIX

3.9.2. Obwuti 0630p cmpoeruss u pazeumusi NO3BOHOUHBIX HCUBOMHBIX.

®opmupoBanue ckenera. Koctu u  xpsmu. Orthensl Teda MO3BOHOYHBIX — JKUBOTHBIX.
BucnepanbHblil ¥ TyJOBUILIHBIN 0TAENbl. OCHOBHBIE IPYIIbI MO3BOHOYHBIX UBOTHBIX. becuentocTHbie
1 4eToCTHOPOTHIE. JKabepHble Tyru, GOPMUPOBAHUE YETIOCTEH.

OcoOeHHOCTH CTPOEHHUS CHCTEM OpraHOB IO3BOHOYHOTO >kuBOTHOro. Ilomocth Tena.
[MumeBapurensHas cuctema. KpoBeHocHass cucrema. [lpixartenpHast cucrema. MeraHepuanaabHas
BBIJIENIATENbHAS cucTema (mouku). HepBhas TpyOka. OTaensl HepBHOM CUCTEMBI.

3.9.3. Haoknacc Povibwbi

Oco0eHHOCTH CTPOEHUsl U OpraHu3aluu pbI0 Ha MpuMepe peuHoro okyHs. Yemrys pei0. Ckener
pb16. CTpoeHMe NMUIEeBAPUTEIBHON, KPOBEHOCHOW M BBIIEIUTENbHON cucTeM. Jlpixanue y poio. JKaOpbl
pBIO U xabepHbIil annapat. HepBHas cucrema pui0. Opranbl uyBCTB pbl0. bokoBas nunHus. XpsiieBble
pbIOBI. OCOOEHHOCTH CTPOEHUS U kHU3HenesTeabHoCTH. KocTHbie priObl. Jlyuenéprlie u nonacrenépele
PBIOBI.

Jlabopamopuvie u npakmuyeckue padomaol

1. W3ydeHne BHEUTHETO U BHYTPEHHETO CTPOEHUS PhIObI.
2. N3yuenne ckeneTra KOCTHBIX M XPALIEBBIX PBIO.

3. Nzydenne paznooOpasus peio.

4, Ompenenenne Bo3pacta pei0 1Mo Yerrye.

3.9.4. Bvixoo nozeonounvix Ha cyuty. Amgubuu, uiu 3emHo800HbIe

[Ipennoceiikl  BBIXOAA TO3BOHOYHBIX Ha cymry. DOpMHpOBaHWE pPHIYQKHOW KOHEYHOCTH.
OcobeHHOCTH CTpOeHHs U opraHuzanuu amguouil Ha npumepe TpaBsHOM Jarymku. Ckener ampuoHii,
oTaensl no3BoHoYHMKA. [lumeBaputenbHas cucrema y ampuouii. CTpoeHrne KPOBEHOCHOW CHCTEMBI U
paszieneHue KpoBu y amduOuii (aprepuanbHblii KoHyc). [pixanue y am@uOuii, poib 4YeIrOCTHOTO
ammapara. KoxxHoe neixanme. @DOpMHpOBaHWE TYJIOBHIIHBIX IMOYEK W WX OcoOeHHOCTH. HepBHas
cucrema. Opranbl uyBcTB. JKu3HeHHBIH 1uka ampuobuii. ['omoBactuk. Heorenus y amoubuii u
perymsmus Metamopdoza. OcCHOBHBIE TPpyHIbl aM)UOHiA.

Jlabopamopnsie u npaxmuyeckue padoomut

1. N3yuenue BHELIHETO U BHYTPEHHETO CTPOCHHUS JIATYIIKH U TPUTOHA.
2. N3yuenune ckenera JSATYIIKH.
3. N3ydyeHne MHIUBUIYAIBHOTO PA3BUTHS 36MHOBOIHOTO.

3.9.5. Amnuomer. Penmunuu, unu Ilpecmuvixarowuecs
[IpucnocoOneHus: MO3BOHOYHBIX KUBOTHBIX K Pa3BUTHUIO HA CylIE. 3apoJIblilieBble 000JIOUKH U UX
¢ynkunu. OCOOEHHOCTH CTPOEHHS W OpraHM3alWd PEeNTWIMKA Ha TNpPUMEpPEe MNPLITKON SIIEPUIBL.



OcobeHHOCTH CKeneTa M KOHeuHocTedl pentuimid. I'pyanas kierka. JIBIKeHHE Y PENTHIIHMA.
[TumeBapurenbHas cucrema. KpoBeHocHas cucrema. Kpyru kpoBooOpaiiieHus U pasziejieHue KpoBU B
xenmymouke cepana. [pixanue pentunuii. DopMupoBaHUEe Ta30BBIX MOUYEK U UX 0coOeHHOCTH. HepBHas
cucrema. Opransl 4yBcTB. PasmMHOXkeHMe U pazBuTue penTuinid. OCHOBHBIE TPYIIIBI PENTHIINMI.

Jlabopamopnvie u npakmuueckue paGomot

1. M3y4yeHne BHEIIHETO U BHYTPEHHETO CTPOCHUS SIIEPHIIBL.
2. W3y4eHue ckenera siepHIbL.

3. N3zyuenne pasHooOpa3usi MPECMbIKAIOIINUXCS.

3.9.6. IImuywt

OcoOEeHHOCTH CTpPOEHHsI M OpraHM3alUMU NTHUI Ha mpumMepe cuzoro romyo6s. Ilpucnocobnenus
ntul K nonéry. [lepbs. PazButue nepa, crpykrypa nepbeB. Tumbl nepbeB. OcOOEHHOCTH B CTPOSHUU
ckenera. LleBka, npspkka. @opmupoBanue kuisi. OCOOEHHOCTH CTPOEHHUS MUILEBAPUTEILHON CHCTEMBI.
Crtpoenue KpoBeHOCHOW cucteMbl. Paznenenue kpoBu B cepaue. Kpyru kpoBooOpaileHus y NTHII.
OcoOeHHOCTH JIBIXaTeNbHOW CHCTEMBbl. Bo3mymiHele MemKkd M mapaOpoHXH. MexaHu3M IBOWHOTO
neixanus. CTpoeHue HepBHOU cuctembl. Pa3Butue mo3zxkeuka. OpueHtanuss ntul. OpraHbl 4yBCTB.
Breigenurenbaas cucrema. Pasputme nrui. Crpoenue sina. DopMUpOBaHUE SHIEBBIX O0OJIOYECK.
[ToBenenue nrui. TokoBanne. @opMHupoOBaHUE THE3.

Jlabopamopnuie u npaxmuueckue padomsut

N3ydyeHue BHENTHETO U BHYTPEHHETO CTPOEHUS ITHII.
W3yuenue ckenera NTULBL.

W3ydeHne BHEUTHETO CTPOEHUSI U IEPHEBOIO ITOKPOBA NTHLI.
W3yuenue roiaocos nTui.*

N3yuenune cTpoeHus siina NTHLl.

Omnpexenenue NTUL C UCTIOIb30BAHUEM OIIPEECIIUTENCH.

oakrwnpE

3.9.7. Mnexonumarowue

OcoOeHHOCTH CTPOCHHMS M OpraHU3alMd MIICKOMHUTAIOIIMX Ha MPUMEpPe JIOMOBOW MBIIIIH.
dopmuposanue mepctu. Ctpoenuwe Bosioca. Tumbl Bojoc. CaibHBIE W MOTOBBIE JKene3bl. Ckemner
miekonuTamux. OCOOEHHOCTH CTPOEHMsS cKeleTa KOHeuHocTei. 3yOHas cuctema. CBsizb 3yOHOM
CUCTEeMBI C THUIIOM TMTaHWSA. Pa3HooOpasme 3yOHBIX cucTeM. llumieBapuTelbHAsS CUCTeMa
miekonuTamux. OCOOCHHOCTH CTPOEHHUS MHUIIEBAPUTENLHON CHCTEMBI Y PaCTUTEIBbHOSIHBIX
MiekonuTamux. CTpoeHne KPOBEHOCHOU cucTeMbl. Kpyru kpoBooOpaiieHus. [[pixaTenbHas cucrema.
Crtpoenue Iné€rkux, anbBeodsipHoe nbixaHue. Jluadparma. TynoBumHBIE MOYKH U HE(OPOHBI
MiekonuTamuX. OCOOCHHOCTH HEPBHOW CHCTEMBI MIIeKomuTarommx. OpraHel 49yBCTB. Pa3Butne
MiekonuTamux. PopmupoBanue MmiuaneHThl. OcoOEHHOCTH IUIalleHTapHOro mnutanus. Cucrema
miekonuTaomux. IlepBo3Bepru. Cymuarble MICKOMHUTAOIMKE. [lTaneHTapHble MJICKOIMTAOIINE.
CoBpeMeHHas cUCTeEMa MIIEKOMTUTAIOIIHX.

Jlabopamopusie u npakmuueckue paGomol

1. N3ydenue ctpoeHus yepena v 3yOHONH CUCTEMBI Pa3JINYHBIX MJIEKOMUTAIOIINX.
2. N3yuenne pasHooOpa3usi MICKONUTAIOMINX.
3. N3ydenue ctpoeHus ckenera MIEKOMUTAIOIINX.

4. CTpoeHue M )KU3HEAEATEJIbHOCTh ’)KHBOTHOI0 OPraHu3Ma

Opranu3MeHHbIH YPOBEHb OpPraHU3aluU KU3HU.

4.1. Ilurtanue y SKMBOTHBIX. OTanbl NUTAHUS Y JKUBOTHBIX. THIBI MUTaHUS. DHAOLMTO3 U
sK301MTO3. KieTtouHoe u mosiocTHOEe muiieBapeHue. [IpoucxoxeHne MUIEBAPUTEIBLHON CHUCTEMBI.
DOBOJIIOLMS  MHIIEBAPUTEILHON CUCTEMBbl. Pa3lieneHre NUIEeBAapUTEIbHOW CUCTEMbl Ha OTHEINbI.
Oco0eHHOCTH MUTaHUSI PACTUTEIHHOSTHBIX KUBOTHBIX. Mukpodopa. OCOOEHHOCTH MUTAHUS XUIITHBIX
XKUBOTHBIX. OCOOCHHOCTH MUTAHUSI KPOBBIO (Temarodarun).

Jlabopamopuvie u npaxmuueckue padomul



1. N3ydyeHne nuTaHus NpOCTEUILIETO MO MUKPOCKOIIOM Ha BPEMEHHBIX MUKpOIpenaparax.

2. N3y4yeHne nutaHus OTIAENBHBIX IIPEICTABUTENICH PA3IIMYHBIX TPYIII )KUBOTHBIX.

4.2. TpaHcnopT y *KUBOTHBIX. TpaHcnopT y crpekaromux u ryook. [lomoctu tena y )KUBOTHBIX.
[TpoucxoxaeHue U CTPOCHHE NMEPBUYHOM TOJOCTH. Pa3BuTHE BTOPHUYHON (LIETOMHUYECKOM) TOJIOCTH.
DBOIOIMSA MOJIO0CTEN Tena y )KUBOTHBIX. DYHKIUYU MEPBUYHON M BTOPUYHOM nosiocT Tena. [Tpuunnel
BO3HMKHOBEHHs TPAHCIOPTHOW cucTeMbl. @DOpMHpOBaHHUE KpPOBEHOCHOM cuctembl. DyHKIUU
KPOBEHOCHOM CUCTEMBI. 3AMKHYTbIE U HE3AMKHYTbIE KPOBEHOCHBIE cUCTeMBbI. CBsI3b THUIIA KPOBEHOCHOM
CHCTEMBI CO cTpoeHueM mojoctu Tena. KpoBoobpamenue. Cepaie. IBooLnns KPOBEHOCHONW CHCTEMBI
y MO3BOHOYHBIX KUBOTHBIX.

4.3. JIpIxanue y KHUBOTHBIX. Vcrionb30BaHue Kucinopoaa kuBoTHBIMU. uddy3us. KonBekius.
JIpIXaHHUEe MOBEPXHOCTBIO Teia. J[pIXaHWe y NBYXCIOWHBIX >KMBOTHBIX. DOPMHUPOBAHME [bIXATEIbHBIX
opraHoB. Jlpixanue B BojmHOU cpene. JKaOpwl. /[pixanwe B HazemMHOM cpene. JpIxaHue MpH MOMOIIU
Tpaxei. JIErkue. DBOIIOLMS IBIXaTEIbHON CUCTEMBI Y II03BOHOYHBIX )KUBOTHBIX.

4.4. Boigenenne y xkuBOTHbIX. OcMmoc. Ocmornueckoe nasiieHHe. CTpoeHHE BbIAEIUTEIbHON
CUCTEMBI Y JKMBOTHBIX. DBOJIIOLUS BBIIACIUTENbHON CUCTEMBl y )KMBOTHBIX. BblnenurenbHas cuctema
HeppuauanpHoro tuna. IIporoHedpuamanpHas BbIIENWTENbHAS cUcTeMa. MeraHeppuanaabHas
BblIeTUTENbHAs cucTeMa. CBsA3b CTPOEHUS BbBIIACIUTENBHON CHUCTEMBl C THUIIOM IIOJIOCTHU TeJa.
BriaenuTenbHble CUCTEMBI AKTUBHOTO THIIA. MallbIIUTHEBBIE COCYABI. DBOJIIOLMS MOYEK Y TO3BOHOYHBIX
KUBOTHBIX.

4.5. Onopa u ABMKeHHEe Y 'KUBOTHBIX. Opransl ABMKCHU y KIETKH. [ MApOCTaTHUECKUI CKEIIET.
Hapyxnsblii ckener. BHyrpeHHnid ckener. @opMupoBaHUe pbIYaKHBIX KOHEYHOCTEH, MPAaBWIO pblyara.
OBOIOLMS ONIOPHO-IBUraTEIbHON CUCTEMBI Y IIO3BOHOYHBIX KUBOTHBIX. CTpoeHne MbllL. /[BrxkeHue B
Boje. [limaBanue. BeltankuBaromas cuna. [lnaBarensHble nmy3slpy. JIBHKEHHE B HA3€MHO-BO3AYIIHOM
cpene. [onér. [logpemHuas cuna. Pa3nuyHbie TUIIBI TONETA.

4.6. Perynsiumsi Ku3HelesiTeJIbHOCTH Yy KUBOTHBbIX. HepBHas M rymopasnbHas perysisius.
Ocobennoctu HepBHOW perymsiuuu. Juddysnas HepBHas cuctema. [anrnuu. LleHTpanbHas u
nepudepuyeckas HepBHas cucrema. lledanmzanus. DBoIIONUS HEPBHOW CHCTEMBI Y MO3BOHOYHBIX
KHUBOTHBIX. ['OpMoHanbHas perynsanus. OcoOeHHOCTH TOPMOHaNBHON peryisiuu. [Ipumepsl HepBHOM 1
TOPMOHAJIBHOM PEryJISALNH.

5. Ikos0rus ¥ NPUCNOCOOICHUS JKHBOTHBIX

5.1. Cpena o0uTaHusi M JIKOJOrMYecKass HMIIA. DKojloruueckue (paxTopsl. AOGUOTHYECKHE,
OMOTHYECKHE U AaHTPOTIOTeHHbIE (PakTOpbl. OCHOBHBIE KOJIOTMYECKHE 3aKOHBL. 3aKOH ONTHUMYMa. 3aKOH
JUMUTHpYIoIIero (¢akropa. 3aKoH SKOJIOTMYECKOM WHIMBUIYyalbHOCTH BHAOB. [IpucnocobneHus
OpPraHHU3MOB.

5.2. Boanasi cpena o0utaHusi. XapakTEpUCTHUKAa BOJIHOUM cpenbl. [LIOTHOCTH W Temmeparypa
Boabl. ConéHocTh BOAOEMOB. PacTBOPMMOCTH KHCIOpPOJAa M YIJIEKHCIOrOo rasa B Bojae. Mopckue
opranu3mbl. [lnaHkTOH, HEKTOH, OeHToc. (OCOOEHHOCTH CTPOEHUS! IUIAHKTOHHBIX OpPraHU3MOB.
[Tpucnocobnenus K >XKU3HM B Toumle BOAbl. OCOOEHHOCTH CTpPOCHHMS M OMOJOrHMH OEHTOCHBIX
opranusmoB. [IpecHoBoaHbIe opranu3msl. [Ipobiemsr ocmoperyssiiun. [IpucnocodneHuss opraHu3mMoB K
KU3HU B MOPCKOW M NIpecHON Bojae. BropnuHoBOAHBIE OpraHu3Mbl. POpMUPOBAaHHE IJIABHUKOB U
IJIaBaTeNbHBIX EPEOHOK.

5.3. Ha3zemHo-Bo3aylIHasi cpeaa oOMTaHMs. XapakTEpPUCTUKA HA3€MHO-BO3JIYIIHON Cpenbl
obutanus. [IMOTHOCTH M BIAXHOCTh cpelbl. Boixon >kMBOTHBIX Ha cymry. Ilpumepsl agantauuii K
Ha3eMHBIM YCIOBHUAM oOHuTaHus. POpMUpOBaHUE JIETKHX, MAIBIIUTHEBBIX COCYAOB U KYTHKYIBI Y
WICHHCTOHOTHX. DopMmupoBaHrue KOHEUHOCTeH. OCOOEHHOCTH JbIXaHWUS W BOJHOTO OanaHca y
HA3€MHBIX OpraHu3MOB. AjlanTaluy K NOJETY y NTHIL, HACEKOMBIX M PYKOKpbUIbIX. [IpaBuino AneHa.
[IpaBuno beprmana.

5.4. IlouBeHHasi cpeia o0UTaHMA. XapaKTEPUCTHUKA TIOUYBEHHOU cpebl oouTanus. OcOOEHHOCTH
CTPOCHMSI M aJalTaliy IIOYBEHHBIX OpPraHU3MOB. AJanTaluy KOJbYATBIX YEPBEH, HACEKOMBIX U
MO3BOHOYHBIX KUBOTHBIX K IIOUYBEHHOMU Cpeie OOUTaHMUS.

5.5. Opranu3meHHasi cpeaa oOMTaHUsl. XapaKTEPUCTHKAa OPTaHM3MEHHOW cpeabl OOMTaHUSI.
[TpucnocoOneHns OpraHu3MOB K MapasuTU3My. B3aummooTHomeHHs napa3uT—xo3suH. llapasutsl u



[apasUTONbl. OKTOMApa3uThl M SHAoNapasuTsl. [lapasuTuueckue IUIOCKHE, KpYIJble, KOJIbYaThbIE
yepBu. llapazutnueckue uneHucroHorue. POpMHUpPOBaHHE NPUCOCOK U KproubeB. DopmupoBaHue
IUIOTHBIX TOKPOBOB. PelyKI1si CEHCOPHBIX OPraHOB U JPYT'MX CUCTEM OPraHOB.

/Jemoncmpayuu XVBbIX KUBOTHBIX, dy4des, KOJUIEKIMH, pa3aToOuHOro Marepuasia, MyJspKed u
MOJIeJIeH, Ta0JInII, CIIaliI0B, BUICOPIIBMOB U caiiToB IHTEepHETA, TOKA3bIBAIOIINX MPUCIIOCOOTICHHOCTD
KHUBOTHBIX K YCJIOBUSIM Cpeibl OOMTAaHHWA, LIENU U CETH NUTAHMUs B 3KOCHCTEMAaX, PacHpOCTpaHEHHE
’KMBOTHBIX B IPUPOIHBIX 30HAX 3eMJId; Teorpaduyueckux KapT (3KUBOTHBIM MUP 3eMIIH).

Jlabopamopusie u npakmuyeckue padoomut
W3yuenue mpupogHOro cooOIIecTBa: COCTaBa U CTPYKTYPHI.

IKCKypcusa unu 6u0eoIKCKypcust
Ce30HHbIE SBJICHUS B KU3HU )KUBOTHBIX.

6. ’KuBoTHBIC H Ye10BEeK

Bo3aeiictBue 4enoBeka Ha JKMBOTHBIX B IIPUPOAE: IIPsIMOE M KOCBeHHOE. I[IpombiciioBbIE
KHUBOTHBIE (pBIOOJOBCTBO, 0X0Ta). BeneHue Mmpombicia XUBOTHBIX HA OCHOBE HAYYHOIO IOAXOJA.
OpoMmamiHuBaHWe JKMBOTHBIX. Jlukue mpeaxku pgoMamHux KUBOTHbIX. Cenekuusa. Iloponbl.
HckyccrBennsiit 0T60p. KonTpacTHbIE ()OpMBI AKUBOTHBIX 110 OJHOMY M TOMY K€ IPU3HAKY B IIpeaeiax
onHoro Buja. Knonnposanue xuBOTHBIX. KileTOUHBIE, XPOMOCOMHBIE Y I'€HETUYECKHE TEXHOJOTHUH B
CO3/IaHUU HOBBIX IOPOJ] CEIbCKOXO03AHCTBEHHBIX )KMBOTHBIX.

3HaueHue JOMAIIHUX KUBOTHBIX B )KM3HU 4e0BeKa. JKMBOTHBIE CENIbCKOXO3SIIICTBEHHBIX YIOAMI.
ITTuueBoacrBo. JXKuBotHOBOACTBO. PacmpocTpaHéHHble MH(EKLMOHHbIE 3a00J7€BaHUS Yy JOMAIHUX
KUBOTHBIX. DNMHU300TUU. [IpUHIMIBI TPOPHUIAKTHKY U JEYCHHS PACIpPOCTPaHEHHBIX HH(EKIMOHHBIX
3a00J€BaHUN JIOMAIIHUX JKUBOTHBIX. JKHMBOTHBIE-BPEIUTENN, METOAbBI OOpHObI C KUBOTHBIMU-
BpPEIUTEISIMHU.

I'opon kak cpena obuTanus, co3aanHas yesnoBekoM. CHHAHTPOITHbIE BU/IbI )KUBOTHBIX. AJlanTaus
KUBOTHBIX B YCIIOBUSAX ropoja. BoccTaHOBIIEHHWE YMCIEHHOCTH PEIKHX BHUAOB >KMBOTHBIX: 0CO00
oxpansiemble npupojHble Tepputopun (OOIIT). buochepusie pesepBaTsl. KpacHas KHUTa KMBOTHBIX
Poccun. Mepsl coxpaHeHUs U BOCCTaHOBJICHUS )KUBOTHOI'O MUDA.

Jlemoncmpayuu 4dyden, KOJUICKUIUN, TaOIUI, ClainoB, BuacoPmIbMOB U cadToB MHTEpHeTa,
MOKA3bIBAIOIINX OXPAHSEMBIX W MPOMBICIOBBIX JKUBOTHBIX, CIIOCOOBI PBHIOOJIOBCTBA, OXOTHI,
AKKJIMMaTU3allMd U Pa3BEACHUS JIOMAITHUX XKUBOTHBIX; KUBOTHBIX CEJIbCKOXO3SMCTBEHHBIX YIOJIHA;
CIOCOOBI OXPaHbI PEAKUX KUBOTHBIX, IPUBJICYEHUS M OXPaHbI )KUBOTHBIX TOPOJIA.

Jlabopamopnsie u npaxmuyeckue pabomut
1. 3yueHne HaCeKOMBIX-BPEAUTENIEH CETbCKOXO03UCTBEHHBIX KYJIbTYP.
2. HaGmroienust 3a ITUIIaMU B TOPOJICKOM cpefie.

9 kJy1acc
1. BBenenue
Cuctema OMOJOTUYECKUX HAYK, M3YYAIOIINX YEIOBEKA: IUTOJIOTHS, TUCTOIOTHSI, YMOPHUOIIOTHS,
TeHETHKA, aHTPOIOJIOTHS, aHATOMUS YeTIOBEeKa, (PU3NONIOTHS YeTIOBEKa U IPYTUe MEAUIIMHCKIE HAYKH.
[Ipodeccun, cBsi3aHHBIE C HAyKaMH O 4YeloBeKe. [lepCcreKkTuBBI pa3BUTHS 3HAHUN 00 OpraHU3Me
YEJOBEKE U €0 CBA3SX C OKPYKAIOLIEH CpesIon.

Jlemoncmpayua Tabnuil, CiaiioB, BUACODHIBMOB W cailToB MHTepHETa, MOKa3BIBAIOIIUX
Pa3HbIC 61/IOJIOFI/I‘-IGCKI/I€ AUCHUIUINHBI, CBA3AHHBIC C U3YUCHUCM YCJIIOBCKA, HpO(beCCI/II\/'I, CBs3aHHBIX C
M3y4eHUEM OpraHr3Ma YeJI0BeKa U MEIUIIMHOM.

2. O0mmii 0030p KJIETOK M TKAHEH OPraHu3Ma 4eJI10BeKa

2.1. O0OMeH BelecTB KaK OCHOBA KM3HM 4YeJI0BeKa. besku, TUNuIbl, yrieBoIbl, HyKJIEHHOBBIC
KHCJIOTHI, HU3KOMOJICKYJISIPHBIC COCIUHCHUA, BKJIFO4Uas BUTAaMUHBI. XUMHYECKOE CTPOCHHUC,



0COOCHHOCTH U (YHKIIUH OCJIKOB, JIUIHJIOB, YTIEBOIOB, HYKJICHHOBBIX KUCIOT M HU3KOMOJEKYISPHBIX
coenuHeHnii. AT® — yHUBepcasibHas JSHepreTUYeckas Baltora Kietku. OOimee TOHATHE O
karabonu3Me (Ha MpuMepe KIETOYHOTO JBIXaHUs, HAYMHAsI C TIOJTOTOBUTEILHOTO 3TAla) U aHA0oIr3Me
(Ha mpuMepe pa3IUYHbIX OMOCHUHTE30B, MPOUCXOAIINX B KileTke). CpaBHEHHE KJIETOYHOTO JIbIXaHUS U
OposkeHus. Perymsimust G€1KOBOTO, yriaeBOJHOTO, TUNUAHOTO oOMeHa. [IpsMbie U oOpaTHBIE CBSI3H B
perymsauuu. Poib ¢pepMeHTOB 1 TOpMOHOB B Ipolieccax oOMeHa BemiecTB. Hapyienus: 6MoXuMHYECKUX
MIPOLIECCOB B KJIETKE: aBUTAMUHO3BI, IEEKTHI B paboTe ONpeneaeHHbIX PEepMEHTOB U Jp.

2.2. Hurtonorusi. MHOTOOOpa3ue KiIETOK U ux nuddepeHnuanus. IMOPHOHAIbHBIE CTBOJIOBHIC
KJIETKH, WHAYUHUPOBAHHBIC IUTIOPUIIOTEHTHBIE CTBOJIOBBIC KJIETKHU, CTBOJIOBBIE KJIETKH B3pPOCIIOIO
YeloBeKa.

Knerounble KOHTakThl. MONEKYISpHBIE OCHOBBI OTBETAa KJIETOK Ha curHaibl. llonsThe
KJIETOYHOU rubenu. JIMMUT KIETOUHBIX JeNeHUi, o0IIee MpeICTaBIeHHe O CTAPEHUU Ha KJIETOYHOM U
MOJIEKYJISIpHO-OroIoTnYecKoM ypoBHe. Ob11ee MOHATHE O PaKOBOM TpaHCc()OpMAaLIMK KIIETOK.

Jlabopamopuvie u npakmuueckue padomaoi
[TpocMOTp 3IEKTPOHHO-MHKPOCKOIIMYECKUX (oTorpaduii mpemaparoB CTPOCHHS KIETKH U
MEXKKJIETOYHbIX KOHTAKTOB.

2.3. Tunbl TKaHeill oOpraHuM3Ma 4eJ0OBeKa: DJIHTEMAIbHAsA, HEpPBHAs, MbIIICYHAs,
COCMHUTEIIbHAS TKaHW. XapaKTePUCTHKA U KIAacCU(PUKANUU dTuTeneB. HepBHas TKaHb: HEUPOHBI U
uerpornusa. Ctpoenue u ¢pusnonorus Heripona. [loreniman nmokos u noteHnuan aeiicteus. [Iposenenue
HEepBHOro wuMITylibca. Krnaccudukanus M MexaHW3Mbl pabOTHl CHHAINCOB. HelpomenuaTtopbl u WX
peuentopbl. MplllleuyHass TKaHb: CKeJIeTHasA, cepaeuHas M riiajgkas. CTpoeHHEe COKpaTUTEIbHOTO
ammapara TOIMePEYHO-TIOIOCATHIX MBI, MOJICKYJISIPHBIE MEXaHU3MBI COKpAIICHHUS U pacciabiieHusl.
OTnuuust TMagKod MYyCKylIaTypel OT TomepeuHo-mojocaToi. ®dusmnonoruss BoO3OYyIUMOCTH U
COKpPaTUMOCTH TJIaAKOW MbIieuHor TkaHUu. CoeauHUTENbHAs TKaHb: CBOWCTBA, Pa3IMYHBIE THIIbI
KJIETOK, XapaKTepUCTHKa MEXKJIETOYHOro BemiecTBa. Kiaccudukamus COETUHUTENBHBIX TKaHEH:
COOCTBEHHO COEIMHUTENbHbBIC TKaHHU, TKAHU BHYTPEHHEHN cpefibl, XpsIIeBasi TKaHb, KOCTHAS U JIp.

Jlabopamopuvie u npakmuueckue padomsut
MUuKpOCKOIMpOBaHUE MIPENAPATOB OCHOBHBIX TUIIOB TKaHEH.

3. AHTpoOnNoreHes

[IpumaTel: OTIIMYUTENBHBIE YEPTHI, COCTAB U IBOJIFOLIUS OTPAIA.
VYHUKaNbHBIE  TPU3HAKKM TOMUHHA. [IpsAMOXOKAeHWEe: TEOpUM  BO3HUKHOBEHHUS, aHATOMO-
Mopdonoruueckuii KOMIUIEKC TMpU3HaKoB. [IpsMoXokIeHue B JpYrux rpynmnax mnpumartoB. Pyka,
MPUCTIOCOOJIEHHAs K M3TOTOBJICHUIO U IPUMEHEHHIO OpYAHi Tpyaa. BeICOKOpa3BUTHIN MO3T: TEHICHIINH
B DBOJIIOILIMH, YHUKAIbHBIE YePThl, Mopdosoruueckue ocobeHHocTH. CXOACTBO M Pa3IUyusl YyeloBeKa U
YEeIIOBEKOOOPa3HbIX O00€3bsiH: aHATOMHUS, AMOpHojorus, Owoxumus, moBeieHue. I[llummanze kak
OJ>KalIi KUBOW POJCTBEHHUK YETTOBEKA. DBOJIIOIHUS YEIIOBEKOOOPA3HBIX 00€3bsH.

Jlemoncmpayusa Mynsbked, Tabmun, cnaioB, BuIeopMIBMOB U cailToB  MHTepHera,
MMOKA3BIBAIONIUX CTPOEHHE MPEIKOB COBPEMEHHOTO YEIOBEKa, 00€3bIH-aHTPOIOHUIOB, MPECTaBUTEICH
YEeJI0BEYECKHUX pac.

Jlabopamopnsie u npakmuyeckue padoomut
WN3yuenue pgpeBHeHIIel HMCTOPUM U HBOJIOIUU 4YEJIOBEKAa Ha TMpUMepe KOJUICKIUH U
PEKOHCTPYKIUH (3KCKYPCHS B MAICOHTOIOTHUECKUM MY3€il).

4. HepBHas cucrema

Knaccupukanuss HepBHOH cuctemsbl. lLleHTpanbHas u mnepudepuyeckass HEpBHas CHCTEMA.
Crtpoenue HepBa, 000joukH, kiaccupukanus HepBoB. CTpoeHHE CHUHHOTO W TOJIOBHOTO MO3Ta.
@OyHKIMM OTAEIOB CIMHHOIO Mo3ra. [IpoBojsiiye nyT CIMHHOTO Mo3ra. AHaTOMMS TOJIOBHOTO MO3Tra:
MPOAOJITOBATHIA MO3T, CTBOJI MO3ra, CPEIHUH, TPOMEXKYTOUHBIN, epeAHu MO3T. CTpOeHHE MO3KEUKa
Y KOPBI OOJIBIINX NOTYIIAPHA.



OYHKIMU OTAEIIOB I'OJIOBHOIO MO3ra U WX 4yacteil. YepenmHOMO3ToBbI€ U CIIMHHOMO3TOBBIE HEPBHI.

CoMarnueckast 1 BereTaTUBHAsl HEpBHasg cucreMa. LIeHTpbl cOMaTUuecKOW M BEreTaTUBHOM CHUCTEM B
LEHTpaJIbHOW HEpBHOW cucrteme. Pedmekropnas nyra. PeduexropHoe xombio. Heiiponnas cets.
Knaccudukanun pediaexcoB: MOHO- U TMOJHMCUHANITUYECKHE, OE3ycIOBHBIE M YCIOBHBbIE M Ap. Poib
uccneposanuit W. I1. [lapnoa. @ynkuuonansabie cuctemsl [1. K. Anoxuna. Mcnons3oBanue npuHIuna
paboThl HEHPOHHBIX CETEeH B HCKYCCTBEHHOM HMHTEILJICKTE.
Hapymennst paboTsl HepBHOU cucTeMbl. HeipoaereHepaiuu u COBPEMEHHBIE METOJbI UX JICUCHUS.
Wucynet. JlekapcTBa, MpoxoAsiye U He IPOXOslInue yepe3 remaTosHedannueckuit 0aprep. Metoabl
HCCIEAOBAaHUS ~ MO3TFOBOM  aKTUBHOCTM U CTPOCHHS  CTPYKTYp  HEPBHOM  CHCTEMBI:
anekTposHuedanorpagus, peructpanus AaKTUBHOCTH Pa3MYHBIX OTAEJIOB MO3ra, MarHUTHO-
pe3oHaHcHast ToMmorpadusi, KoMmrbeloTepHas Tomorpadusi. Murepdeiic Mo3r—KoMIbIOTEp.

Jlabopamopusie u npaxmuyeckue padoomut
1. 3y4yeHue rucTonoruueckux npenaparoB OpraHoB HEPBHOM CUCTEMBI.
2. M3yueHue CTPOECHHUS TOJIOBHOI'O MO3ra Ha MaKkeTax.

5. CencopHble cucTeMbl

CrpoeHre CEeHCOPHBIX CUCTEM: PELENTOPbI, IPOBOAAIIAs YaCTh, OT/EN KOPbI, OCYIIECTBIISIOIUI
o0pabotky wuHpOpManuu. Kriaccupukamuss penenTopoB: SKCTEPOPELENTOPHI, HHTEPOPEIENTOPHI,
IIPONPUOPELIETITOPBl; MEXaHUYECKHE, TeMIepaTypHble, XUMUYECKUE, OOJNEBble M APYrHe pPELenTOpHI.
ComaToceHcopHas cucTeMa.

Crpoenue r1aza. 3pureibHble pelenTops! (MajJouku U Kojabouku). dusndeckue U XUMUUECKUE
OCHOBBI BocHpusATus cBeTa. YEpHo-Oenoe u 1BeroBoe 3peHue. CtpoeHue ceruaTku. lIpoBenenue u
00paboTKa 3pUTENBHOr0 CUTHana. Akkomonauus. buHokynspHoe 3penue. Hapymienus 3peHus u ux
npuyrHbL. 3aboseBaHus Tia3a (KOHBIOHKTUBUT H Jip.) W uX npodunaktuka. COBpeMEHHBIE METOIbI
JICYECHUs HapyILICHWH 3pEHus: Ja3epHas KOPPEKLHUs, 3aMeHa XpYyCTalMKa, KJIETOYHas Tepamus,
MIPOTE3UpOBaHKE IJ1a3a U Ap.

CrtpoeHune HapyXHOT0, CPETHEr0 U BHyTpeHHero yxa. Koprues opran. MexaHusm BOCIPHUATHS U
00paboTKH 3BYKOBBIX BOJIH. CBsI3b LIEHTpa CllyXa U LieHTpa peud. HapymieHus ciiyxa v UX HNPUYMHBI.
3aboneBaHus OpraHoB ciyxa (OTUT M Ap.) U ux npodunaktuka. COBpeMEHHBIE METOJbl JEUCHHS
HapyIlIeHWH Ciyxa: CIyXOBOM ammapar, NOpOTe3upoBaHMEe U JAp. AHATOMUS U  (U3HOJIOTHUA
BecTHOYJIsIpHOrO annapaTta. OTOJIMTOBBIN anmapar.

Opranbl BKyca, OOOHSIHUS, MBIIIEYHOTO M KOKHOTO UYBCTBA: aHaTOMHUS W (PU3HOJIOTHS, HUX
HapyLICHHUS.

Jemoncmpayusa pazdopHbIX MOJeNeH I1a3a U yxa.

Jlabopamopuvie u npakmuueckue padomsut

1. 3yueHne CTpoeHUs: opraHa 3peHus (Ha MyJIsDKEe U BJIaKHOM IIpenapare).
2. VI3ydenune cTpoeHus opraHa ciryxa (Ha MYJshKe).

3. M3y4yeHne rucToIorMuecKrx MpenapaToB OPraHoOB YyBCTB.

6. JHIOKPHMHHAs cUCTeMa

OmnpeneneHre M OCHOBHBIE XapaKTEPUCTHUKH TOpMOHOB. Kiaccuukanuss TropMOHOB 10
XUMHUECKOMY cTpoeHuto. Krnaccudukamus peunentopoB TOpMOHOB. MoEeKyIsipHbIE MeXaHU3MBbI
JeCTBUSI TOPMOHOB Ha KJIETKH-MUIICHH.

OHJoKpUHHAs (QyHKUIMS runoranamyca. JKenessl BHyTpeHHeW cekpeuuu (runodus, snudus,
IIMUTOBHIHAS JKeJe3a, MapalluTOBUIHBIE KEJIe3bl, HAAMOUYEYHUKH), BbIAEIsIeMble UM TOPMOHBI U MX
¢bynkun. JKene3bl cMenIaHHON cekpenuu (ToHKeTyI0uHas JKele3a, MOJOBbIE YKeNe3bl), BblAeIseMble
UMH TOPMOHBI M uX ¢yHKUMU. [HmoTamamo-runogusapHble KOHTYPBl PEryisluu JeSTeIbHOCTH
HEKOTOPBIX KeNé3 BHYTpeHHeW cekpenuu. HapymieHus, CBSi3aHHbIE C TUIO- U TUNEPOYHKIUAMU
ropMoHOB. Bujsl caxapHoro auabera u ux ociokHeHus. Kierounast Tepanus B JIYEHUH YHIOKPUHHBIX
3a0oneBanuii. Mukcenema.

[Ipoune opranel M TKaHH, BBIICJAIONINE TOPMOHBI: TOYKH, CEpIIE, >KETYAOYHO-KUIICUHBIH
TPAKT, )KUPOBasi TKAHb U JIP.



Jlabopamopnusle u npakmuyeckue padomaol

N3ydeHne rucTonornueckux npenaparoB SHAOKPUHHBIX OPTaHOB.

7. IloBenenue

PednexropHas Teopus noBeaeHus. HacnencrBeHHble M HEHAClEACTBEHHbIE (OPMBI ITOBEICHUS.
[Ipocreiimme ycnoBHble peduiekchl. MHCTpyMeHTanbHOE U apyrue ¢opmbl oOyuenus. Llens. MoTus.
Peduekc. IlorpebHocTh. Pednexc mnenum mo IlaBnoBy. JlmHamudeckuit crepeoTurl. VIMIPUHTHHT.
@DuKCUPOBaHHbIE KOMILJIEKCHI JBMKEHUN. CUrHanbHble cucTeMbl. Peus. Mblinienue. [laMate u e€ Buabl.
KoruutuBHble (QyHKIMM HEpBHOW cucTeMbl. Posib pa3HBIX OTZENOB TOJOBHOTO MO3ra B PEryJISLUU
IBIKEHUH, cHAa W OOIPCTBOBaHMA W JAPYrUX CIOXHBIX HpOIeccoB. MeXaHW3Mbl BO3HUKHOBEHHS
smouuid. HeliporymopanpHas peryisinus NOJ0BOro nosencHus. Hapymenus noBeneHus, X CBA3b C
paboToil HEPBHOM U SHIOKPUHHON CUCTEM, COBPEMEHHbBIE METO/IbI JICUECHU .

8. OnopHo-ABUTaTe/IbHBIN annapaT

8.1. Kocrn. AHaromMusi KOCTU: HAJKOCTHHIA, BHYTPEHHEE BemecTBO KocTH. OCTEOH.
Knaccudpukanus xocrei. Poct kocteir. Coedunenus rocmeti: TOABUKHBIE, TOTYHOJBUKHBIEC,
HenoJBUKHbIe. CTpOEHHE CyCTaBa U CyCTaBHOM CyMKH.

Ocesoti ckenem: 4eper, TO3BOHOYHHK, pEOpa, rpyanHa. Koctu nuiieBoro 1 MO3roBoro OTeloB
gyepera. OTaenbl  MO3BOHOYHWKA, OCOOCHHOCTH CTPOCHHSI TIO3BOHKOB B pasHBIX OTHENax,
MEXKIT03BOHOYHbBIE coeiMHeHUsl. CTpOEHHUE IPyIHOM KIETKH.

Ckenemvl noscoe KomeyHocmeli U Cc80000HLIX KOHeYHOCMel: AHATOMHYECKHE OCOOEHHOCTH
BXOJSIIMX B UX COCTAB KOCTE.

Hapymenuss ctpoeHust CKelIeTHONM cuUCTEeMBbl. Bo3pacTHble M3MEHEHHs, OCTEOnopo3. TpaBMbl.
3a0osieBaHUs OMOPHO-ABUTATEIBHOIO ammnapara, CBS3aHHbIE C MpsAMoxoxkaeHHeM. CoBpeMEeHHbIE
VMHBa3UBHbIE W HEUHBA3MBHBIE METOJbl JICUECHUS: IPOTE3UPOBAHHE CYCTABOB M MEKIIO3BOHOUYHBIX
JMICKOB, UCIIPaBJICHNE KPUBU3HBI IO3BOHOYHHUKA U JP.

Jlemoncmpayua ckenera 4yeioBeKa, Yeperna, KOHEUHOCTEH, MO3BOHKOB, PACIHIIOB KOCTEH.

Jlabopamopnvie u npakmuueckue padbomaul
W3ydeHue cTpoeHus CKelleTa YeloBeKa Ha MaKeTax.

8.2. Mpimmmpl. Pabora MbIIIl MO0 MEPEMENICHHIO KOCTHBIX  pblYaroB.  MBIIIIBL,
MPUKPETUISIONIUECS IBYMsI KOHIIAMHU WM OJIHUM KOHIIOM K KOCTSIM. MUMHUYECKHE MBILIIBI KaK IpUMeEp
MBI, HE MPUKPETUIAIOMUXCS K KOCTSM.

Mpimia kak oprad jgokoMonuu. OOosiouku Mblmibl. CyXOoXWins W CBSI3KH. JlBurarenbHble
€MHUIIBI. MBIIIIBI-CHHEPTUCTBI U aHTaroHUCThl. HepBHas peryssiuus paboTsl Melil. Posb cimHHOTO
MO3ra, MO3KeuKa U KOpbl OOJIBIINX MOTYIIApUH.

OcHOBHBIE MBIIIIIBI TeJa yesnoBeka. Haubonee pacrpocTpaHEHHbIE TPAaBMbI MBIIIEYHON CHUCTEMBI
U METOJIbI UX MPOQMIAKTUKUA. ATPO(DUS MBI, TPUYUHBI U JICUCHHE.

Jlabopamopuwvie u npaxmuueckue padoomot

OxazaHue nepBoi MOMOIIH MTPH MOBPEXKIEHUH CKEJIeTa ¥ MBIIIIII.

9. KpoBeHocHast U iuM(paTHYecKasi CHCTEMBI

9.1. OcobeHHOCTH cTPOCHHS U (PYHKIMOHUPOBAHUS CePACYHON MBIIIbI. AHATOMUS CepLa:
SHAOKApA, MHOKApJ, dMUKapJ, NepUKap]; *KelyAodKu, mpeacepaus, KianaHbl cepamna. MexaHuueckast
pabora cepaua kak Hacoca. CepleuHblii IMKI. ApTepHaIbHOE [aBlIeHHE, ITyJIbC. ABTOMATHS.
[IpoBonsimas cucteMa cepana. DneKTpudeckas padorta cepima. DiIeKTpokapauorpamma. HepBHas u
rymMopaiibHasi peryssiius pabotsl cepaua. Hapymenus paGotel cepaua. ['mmeproHuueckas 00je3Hb,
ceplieuHas HEJAOCTaTOYHOCTb, aTEPOCKIEPO3 KOPOHAPHBIX COCYAOB, MHGApPKT MHOKapAa © T. .
[lyHTUpOBaHMe, AHTHOIUIACTHKA, KJIETOYHAs TEepamusi W JPYrue COBPEMEHHBIE METOIbl JICUCHUS
cepaeuHbix OosiesHel. TpaHcmmanTanus cepara.

Jlabopamopnsie u npakmuyeckue padomaoi
1. ITpocMOTp rUCTOIOTHYECKUX MPENAPATOB CEPICUHON MBIIIIIBI.



2. DnexTpokapauorpadus.
3. I3Mepenue apTepHaabHOTO JaBJICHUS U ITYJIbCa.

9.2. KpoBeHocHasi cucreMa u JiuMpaTuiecKkasi cucremMa

Kpyru kpoBooOpaienus: 00nblIoil 1 Maiblii, OCHOBHbIE cocyabl. Kiaccupukanus cocyos:
apTepuM, apTEepPHOJbl, BEHbI, BEHYNbl, KalWUIApbl. Pe3ucTuBHbIE, OOMEHHbIE U E€MKOCTHBIE COCY.IBI.
CtpoeHne CTEHOK cocynoB. HepBHas u rymopanpHas perymsiius paboTsl cocynoB. CucreMHas
peryJsiys apTepuaIbHOTO JIaBJICHUS U JPYTUX MapameTpoB KpoBu (Oapopeduiekc, xemopedaeke u T.
1.). Hapymenus: paboTsl cocyoB. ApTepuaibHble 1 BEHO3HbIC KPOBOTCUCHUS M HEPBasi TIOMOILb MPH
HHX.

Anatomuss JTUM(ATHYECKON CcUCTeMbl: JUM(ATHYECKHE COCyabl H JIUM(ATHYCCKUE Y3IIbL.
[TpyuKHBI ABMKEHUS] KPOBU U JIUM(BI 110 COCY/IaM.

Jlabopamopnusie u npakmuyeckue padomaot
1. N3ydeHne rucTonorunueckux npenaparoB CTEHOK COCY/IOB.
2. [lepBast moMo11b IPU KPOBOTCUCHUSIX.

9.3. BHyTpeHHsisl cpe/ia OpraHu3mMa

KpoBb, TkaHeBas KUAKOCTb, JIuM¢pa. MexaHu3Mbl oAJiepKaHUs BHYTPEHHEH cpeibl OpraHu3Ma
(romeocras). CBs3b BOJHO-COJEBOrO OOMEHa OpraHu3Ma C (OPMHPOBAHHEM M OTTOKOM TKaHEBOU
KHUJKOCTH.

XUMHUYECKUH COCTaB Ia3Mbl KpoBU. (DOpPMEHHBIE 3JIEMEHTBI: JPUTPOLMUTHI, JIECHKOLMUTHI,
TpoMOouThl. JlelikounTapHas  ¢opmyna. DyHKIMHM ~ pa3IUYHBIX  (OPMEHHBIX  IJIEMEHTOB.
KpoBeTBopeHnne u opransl KpoBeTBOpeHH. MecTa rudeny pa3indHbX (POPMEHHBIX dJIEMEHTOB KPOBH.
I'pynnbel kpoBu 1o cucteme ABO, pesyc-pakTop M Apyrue CHUCTEMbl ONpEAETeHUs TPYNIl KPOBH.
[lepenuBanue mIa3Mbl, 3pUTPOLUTAPHON M TpomOouuTapHoil Maccel. bydepnas (yHkuMsg mia3Mbl
kpoBu. TpaHcmopT ra3oB mno KpoBH. Paznuunble ¢opmbl reMoriobuHa. Perynsmust cpojcTsa
remMoryioonHa K kucinopony. CBEpTbIBaHME KpOBHU, (PUOPHMHOIMTHYECKAs M IMPOTUBOCBEPTHIBAIOLIAS
cucreMmbl. Hapyiienusi, cBsi3aHHbIE ¢ KPOBETBOPEHUEM U (DYHKIIMOHHUPOBAHUEM (POPMEHHBIX 3JIEMEHTOB.

Jlabopamopuvie u npakmuueckue padomsut
1. 3y4eHne rucToNorn4eckux npenapaToB KpOBU U OPraHOB KPOBETBOPEHUSI.
2. Omnpenenenue rpynnbl kpoBu mno cucreMe ABO omnpenenéHHoro mnpemnapata KpOBU C
HCII0JIb30BAaHNEM 1OJIMKIIOHOB.
10. UmmyHHas cucrema
Hcropus pa3Butus 3HaHuil 00 nMmyHuTere. 3HaueHue padot M. M. Meunukosa, I1. Dpnuxa u
APYTUX Y4€HBIX MO U3yyeHuto uMMyHHUTeTa. Kiaccudukanuu nummyHnntera. MexaHu3mbl BpOKIEHHOTO
umMmyHuTeTa. [IpHoOpeTéHHbI UMMYHUTET: KiIaccudukanus IMMAOIMTOB U y4acTHE Pa3HBIX TPy
TuMGOLUTOB B pHoOpeTéHHOM uMMyHuUTeTe. [loHsTUS aHTUTENa U aHTUTeHa. [Ipe3eHTaus aHTUTeHa.
Baknussl u ceiBOpoTKH. Oprassl HEHTPAIBHON UIMMYHHON CHCTEMBI: KPACHBIM KOCTHBIA MO3T M TUMYC.
Opranbl nepugepudeckoil MMMYHHOH CHCTEMBI: cene3€HKa, JIMM(OY3bl, MUHAAIMHBI, aIleHIUKC,
[TetiepoBer Onsmiku. Ponbe TuMyca B cospeBanuu T-nmumdorutoB. Ponb opraHoB mnepudepudeckoit
MMMYHHOH CHCTEMbI B co3peBaHMM B-nmumdounTtoB. OTpunaTenbHas U MOJOXKUTENbHAS CENEKLUs B
co3peBanun T- u B-mumdouurton. Pons mukpodiaopsl yenoBeka B (HOPMHPOBAHHMH HOPMAJIBLHOTO
UMMYHHUTETa 4YenoBeka. [laTomoruM MMMYHHOH CHCTEMBl: HMMMYHOAE(UIUTH, ayTOMMMYHHBIE
3a0oneBanus u JAp. Peakuuu TrunepyyBCTBUTENBHOCTH, B TOM uyucie aiepruv. OCHOBBI
TPaHCILIAHTOJIOTHH.

Jlemoncmpayus nopTpeToB YUEHBIX, TAOIHIL U CIIAH0B, BUIEOPOJIUKOB U KHHOPPAarMeHTOB, 00
MMMYHHOH CUCTEME.

11. IpixaTenbHasi cucremMa

Anamomus OvbixamenbHOU cucmemsl: BEpXHHUE JbIXaTeIbHbIC IIyTH, HU)KHUE JbIXaTelIbHbIC MYTH,
nérkue. HocoBele mosoctu. HocormoTtka. Potornmorka. IN'oprans. Knaccudukamus xpsmeid ropTaHw.
Haaropranuuk u rosocoBble cBs3kH. Tpaxes. bponxu. JIérkue. JI€rounele my3bIpbkH (aJIbBEOJIBI).



®dusnonorus mnpouecca AbIXaHUs, POJIb TUIEBPAJIBHON KUAKOCTH, AuadparMbl, MEKPEOSPHBIX U APYTHX
mpim. Cypdaxrtant. Dnactudeckas Tsra J€rkux. JlpixatenbHble IBMkeHUs. JKU3HEHHas EMKOCTb
nérkux. JIErounsie 00bEMbI. HepBHAs ¥ TyMOpaibHasi pEryJIsus IbIXaHHs.

lT'ueuena Ovixanus. TpeHMpoBKa AbIXaTesNbHbIX MbIm. IIpenynpexaeHue MOBpexXICHUS
roJIocoBoro anmnapara. MHdekmoHHbIe 601€3HN, IEPEAAOINEcs Yepe3 BO3LyX, U IpoUre 3a00JIeBaHUs
OpraHoB JbIXaHus. BnusHue TabakoKypeHMsT Ha OpraHbl JbIXaTeIbHOW cHUCTeMbl. AcTMa,
OOCTPYKTHUBHBIE 3a00JI€BaHUS ABIXATEIbHON CUCTEMBI.

Jlemoncmpayus MOEIN TOPTaHU, MOJEIIU, IPOSICHAIONIEH MEXaHU3M BJl0Xa U BbIAOXA.

Jlabopamopnwvie u npakmuueckue padoomot

1. 3mepeHune o0xBata rpyIHOM KIETKH B COCTOSIHUU BJIOXa M BBIJOXA.

2. OnpeneneHre 4acToThl AbIXaHUS.

3. BrusiHue pa3nnyHbix GaKkTOpOB HA YACTOTY JBIXAHUS.

4. Cnuporpadusi.

5. V3yueHune rucToI0rnuecKux MpenapaToB OPraHoB JIbIXaHMUS.

12. IIumeBapuTeJbHasi CHCTEMA

Anamomus  nuwesapumenbHol  cucmemsl:  POTOBAs  MOJIOCTh, MHUIICBOM,  KEIYIOK,
MO/KENYA0YHAsl XKelle3a, TeUeHb, OTAENbl TOHKOW KUIIKH, OTAEbl TOJCTON Kuluku. Cmpoenue 3y6a,
3yOHas ccTeMa 4elioBeKa. Qu3uoi02us nuuesapumenbHol cCucmemsl: PaclieIUiCHHe OSJIKOB, JIUTUIOB,
YIJI€BOJIOB, HYKJIEMHOBBIX KHCIOT MO JAEUCTBHEM (DEepMEHTOB, CEKPETUPYEMBIX Pa3HBIMHU OTAElaMU
MUIIEBAPUTEIBHON CUCTEMBI. XUMUYECKUN COCTAB CIIFOHBI, )KEIIYJJOYHOTO COKA, MOHKETYIOYHOTO COKa,
JKETYM, COKa TOHKOW KHUIIKHU. [loJIOCTHOE M NPUCTEHOYHOE MHUIIEBAPEHUE B TOHKOM KHUIIIEYHUKE.
OYHKIMK TOMHKEIYJOYHON Keyne3bl M nedeHH. DyHKIUMU TOJICTOM KHUIIKU. Poib KHIIEYHOU
MHUKPO]IIOPHI TSI YeTOBEKA.

Hepenass u eymopanvnas peeynayus npoyecco8 nuujedapeHus, YTrIEBOIHOTO, JHUIUIHOTO,
0enKoBOro oOMeHa.

Tueuena numanus. HenHpeKIIMOHHBIE U ayTOMMMYHHBIE 3200JIEBaHUSI CUCTEMBI MMHIIEBAPECHMUS.
[Ipenynpexaenne MHPEKIUH W MPOUUX KETyTOUYHO-KUIIEUHBIX 3a00NeBaHUN (TacTpHUT, S3BEHHAs
00J1€3Hb, alMeHANINT, IUPPO3, TAaHKPEATUT U JAp.), MHUILEBbIX OTPaBICHUN. XETUKOOAKTep Kak (aKkTop
pa3BUTHS TaCTPUTA U sI3Bbl. BiMsiHuEe KypeHUs U alKOrojs Ha MullleBapeHue. PaccTpoiicTBa NMUIlEBOro
IMOBEJICHUS.

Jlemoncmpayus Topca yeiaoBeka, TabJInL.

Jlabopamopuvie u npakmuueckue paoomsot

1. UccnenoBanue neicTBusl GEPMEHTOB CIIIOHBI Ha KpaxMall.

2. V3y4yeHne rucToOrMuecKrX MpenapaToB OpraHoB MUIIEBAPUTEIILHON CUCTEMBI.

13. BeigesuresibHas cucremMa

CrpoeHne  BBIIEIMTENBHOM  CHUCTEMBI:  IIOYKM, MOYETOYHHMKHM, MOYEBOM  Iy3BIPb,
MouencIycKaTenbHbIi kaHan. OyHknuoHupoBanue nouku. Hedgpon kak cTpykTypHO-(yHKIMOHABHAS
enuHuIa TOo4YKd. DHU3HONOTHYECKHE TNpoLecchl (OPMHUPOBAHUS BTOPUYHON MoOuM: (uiIbTpanus,
peabcopOuusi, cexkpenusi. Poiib MOYKHM B perynsiuuu apTepuaibHoro aasieHus. HepBHast u rymopanbHas
peryisius paboThl OPraHOB BBIAEIUTENBHOW CHCTEMBI. 3a00J€BaHHUS OPraHOB MOYEBBLACIUTEIHHOMN
CUCTEMBI (LIUCTUT, TUEIOHEPPUT, MOUEKaMEHHasi 00JIE3Hb U Jp.), UX IpeaynpexaeHue. MckyccTBenHast
nouka. J{nanus. TpaHcrmaHTaus MOYKH.

Jlemoncmpayusa tabmun, monenu «CTpoeHHE TOYKHM MIICKOIMTAIONIETO», MYIsKa TOYeK
YEJIOBEKA, BIAKHOTO Mperapara.

Jlabopamopuvie u npakmuueckue padomul

N3yueHne THCTOJIOTHYECKUX NPENapaToB Pa3HbIX YYaCTKOB TOYKH, MOYETOYHHKA, MOYEBOTO
ITY3BIPL.

14. IlooBasi cucteMa

Cmaouu eamemoecenesa. OTnuumsi OOT€HE3a ©  CIepMaToreHe3a Jpyr OT  Jpyra.



Orm0/10TBOpEHHE.

Kenckas nonoeas cucmema: SWYHUKH, MaTOYHblEe TpYyObl, MaTKa, BJarajuiie, BHEIIHUE
II0JIOBBIE OpraHbl. MEHCTpyalbHbBIN LUKIL.

Myosicckas nonosas cucmema: CEMEHHUKM U IIPOYHME BHYTPEHHHUE II0JIOBBIE OPraHbl, BHEUIHHE
IIOJIOBBIE OPTaHbI.

HepBHas 1 rymopaibHas peryiisius paboTbl OPraHOB I10JIOBOW CHCTEMBI.

[TnanupoBanue OEpeMEHHOCTH, METObl KOHTpPALEMIHMU, MPEIUMIUIAHTALMOHHBI CKPUHUHT,
HKCTPAKOPIIOPAJIBHOE OIJIOJAOTBOpeHHE. bepeMeHHOCTh, nakranus. 3alojeBaHMs, Iepeaarourecs
MMOJIOBBIM ITYTEM.

Jlabopamopnysie u npakmuueckue padoomoi

M3yyenue rucToa0rnuecKux MpernapaToB OpraHoB I10JI0BOW CHCTEMBI.

15. Koka u eé npou3BoIHbIE

OnuaepMuc — MHOTOCJIONHBIA oporoBeBarouuil anurenuit. Cinou snuaepmuca. Ciaou IepMbl.
ITonkoxHas xupoBas kierdaTka. I[Ipon3BogHBIE KOXKHU: HOI'TH, BOJIOCHL. KOJKHBIE K€€3bl: IOTOBBIE,
CaJlbHbIE M MOJIOYHble. DYHKIUH KOKH. POJIb HEPBHOM M I'yMOP@JIbHOW PEryJsiIUHA B OCYLIECTBICHUU
TEPMOPETYJIATOPHON U IPYTUX (PYHKIMH KOXKH.

3a0osieBaHus KOXKUM M MX NpenynpexiaeHue. lleperpeBanne: CONMHEUHBIM M TEIUIOBOM yaapsbl.
Osxxoru. O6mopoxenus. IIpodunakThka ¥ mepBas NOMOILb INPU TEIUIOBOM M COJIHEYHOM yJapax,
0Orax 1 0OMOpPOKEHUSIX.

ﬂemoncmpauuﬂ MOJCIU CTPOCHHA KOXKHU, Ta6J'II/II_[, Cﬂaﬁ,HOB.

Jlabopamopnvie u npakmuueckue padbomaul

1. MccnenoBanue ¢ NOMOLIBIO JIYIBI ThIJIbHOW U JIAJOHHON CTOPOHBI KMCTH.

2. V3y4yeHne rucToloruueckux npenaparoB dMUAEpMHICA U JEPMBI.

16. AnanTanuu OpraHn3Ma 4ej0BeKa

Tepmoperynsauus: pojib KOXKHM M COCyHOB. ['HMIorazamyc Kak LEHTP HEWpOTyMOPAIbHON
perynsanuu teriooomena. [loBenenueckue ajanTamnmu.

AnanTanuy 4YeloBeKa, €ro OpraHoB M TKaHEW K HU3KUM KOHIIEHTpalMsIM KHCIOpoAa u
runokcuu. Perynsanus motpeGieHus KUCIopojaa TKaHsAMHM, 3puTponon3. Ilepectpoiika merabonmsma
KJIETOK B YCJIOBUH THIIOKCHH.

Anantanu K HEIOCTaTKy pa3IMuYHBIX MUTATEIbHBIX BEIIECTB. DHepreTndeckas QyHKUIUS
IJIMKOT€Ha B TEYEHU W JIMMUJO0B B KUPOBOM TKaHU. [lopsiiok MCMONb30BaHMS 3alacoB MUTATEIbHBIX
BellecTB B opranusme. [lepectpoiika MeTabonu3Ma KJIETOK B YCIOBHSX TOJIOJIAHUS.

[{upkanHble puTMBL. BimsHHME NPOJOIKATEIBHOCTH CBETOBOIO JHS HA HEHPOTyMOpPalIbHYIO
PEryJIALUIO MPOLECCOB )KU3HEIEATEIbHOCTH YEII0OBEKA.

Tpenupoku. Ponb pusnueckoit akTHBHOCTH B COXpaHEHUHU 3/10pOBbs uenoBeka. [Ipodpunaktuka
3a00J1€BaHU CEPACUHO-COCYIUCTON U JIBIXaTeIIbHON CUCTEM U OTIOPHO-IBUTATEILHOTO armapara.

Apnanraiuu K HeBecoMocTu. IlepecTpoiiku meTabonu3Ma B YCIOBHSX HHM3KOW T'paBUTAIHH,
npo¢UIakTHKa HETaTUBHBIX MOCIEICTBHMA.

Jemoncmpayus n1ocoomii 1 00yJaroIuX BUACOPOIHUKOB.

17. I'eneTuka 4yenoBeka

Omnpeznenenue reHa u ajuiess, reHoTumna u ¢peHoruna. IIoHsTHEe TOMO- U TeTepO3UTOTHI. 3aKOHBI
Menpgens. Bzanmopeiicteue amieneii. MOHOTEHHBIE M TTOJUT€HHBIE PU3HAKH. XPOMOCOMHAsl TEOPHUs
HacyencTBeHHOoCcTH Moprana. KpoccuHroBep M CLEIIIIEHHOE HacienoBaHue. MexaHu3Mbl ONpeacaeHus
nosia. [losoBbie XpOMOCOMBI M ayTOCOMBI YenoBeka. HacnenoBanue, ClienyIeHHOE € TIOJIOM.

M3MEeHUMBOCTb: HACJIEICTBEHHAss M HeEHacleACTBEHHas. IIpuMepsl HeHaClIEICTBEHHBIX
m3MeHeHn (Mommdukanmii). Kiaccudukamus HacleICTBEHHOW W3MEHYMBOCTH Ha MYTAIMOHHYIO H
peKOMOMHALIMOHHYI0. ['€HHBIE, XpPOMOCOMHBIE M TEHOMHBIE 3a0oneBaHus. I[IpuMepsl TEHHBIX,
XPOMOCOMHBIX Y TEHOMHBIX 3a00JI€BaHUI YE€JIOBEKA.

[MomynsimonHas reHetruka. [lonstre renodona. Pactpenenenue yacToT ayuieneld B MOMYJISAIHH.



3akon Xapau-BaitnOepra.

Pemienne reHeTuyeckux 3aaad.

MenunuHckas resetuka. [loctpoeHue poJOCIOBHBIX MPHU aHAIHU3E ONPENCIIEHHBIX MPU3HAKOB.
Ponb reHeTHueckux aHATU30B IPU IUIAHUPOBAHUM U KOHTPOJIE OEpEMEHHOCTH.

CekBeHHpOBaHNE T€HOMA KaK HMHCTPYMEHT, IMO3BOJISIOUINIA MPOTHO3UPOBATH (PEHOTHUIT YEIOBEKA
U JpYruX >KUBBIX OpPraHU3MOB, a TakKe BHUpPYcoB. buoumHdopmaTHyeckue HWHCTPYMEHTHI aHaIHM3a
F€HOMOB. MeTObl HAIpaBICHHOTO HM3MEHEHHs T€HOMOB OPraHu3MoOB. ['eHeTmyeckas WHXKECHEPHUS.
['eHoMHOE penakTUpOBaHHE. ODTHUYECKUE ACIEKThl BHECEHHS HM3MEHEHHM B T'€HOMBI PAa3JIMYHBIX
OpraHu3MOB, B TOM YHUCJIE€ YEIOBEKA.

Jemoncmpayusa 1abiunn, 1aakaToB, KKHOQParMeHToB, polIuKoB u3 MHrepHera.

18. YesioBek M OKpyskaomas cpeaa

Okonoruyeckre (GakTopbl U HMX JEHCTBHE Ha OpPraHU3M 4eJIOBEKa. 3aBHCHUMOCTb 370POBbS
YEJIOBEKa OT COCTOSIHUS OKpYKaroled cpeabl. MHUKpOKIMMAT KUIbIX NOMelleHud. Tpyn dermoBeka.
®dusnonorus Tpyaa. PaborocrnocoOHOCTh U yTOMIIEHHUE.

310pOBbE YENIOBEKAa KaK COLMANbHAs LEHHOCTb. DakTOpbl, HAPYLIAIOIUE 3740POBBE:
TUIIOIMHAMMUSL, KypeHHe, YIIOTpeOIeHHE aKOrolsl, HAPKOTHKOB, HecOalaHCUPOBaHHOE NMUTaHKE, CTpecC.
Vkpennenue 310poBbs. KynbTypa oTHOLIEHHS K COOCTBEHHOMY 370POBBIO U 370POBBI0 OKPYKAIOIIUX.

AHTpoOnoreHHsle BO3/AEHCTBUS Ha cpeny. Hapymienue kpyroBopora BemiecTB B Ouocdepe.
AHTpPOIIOTE€HHBII KpyroBopoT. DKOJOIMYECKHE KPHU3UChl M UX NpuuuHbl. KosBomrouus oOuiectBa u
npupoasl. PanmoHanbHOE MPUPOAOINOIB30BaHNE. 3HAYEHNUE OXPaHbl OKPYXKaroLIleW MPUPOJHON Cpenbl
JUIS COXpaHEHMSI YEI0BEYECTBA.

Jlemoncmpayusa Tabin, 1mIakaToB, KKHOQParMeHTOB, BUIACOPOIUKOB U3 MHTEepHeTa.

3. INTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEBHOI'O TIPEJIMETA
«BUOJIOT'US»

OcBoenue ydeOHOro mnpeamera «buomorus» Ha ypoBHE OCHOBHOT'O OOIIETO OOpa3OBaHMUS
JOJKHO OOecIieurBaTh JIOCTHKEHHE CIEAYIOIIUX JIMYHOCTHBIX, METANpPEeIMETHBIX U NPEeIMETHBIX
00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE Pe3yJIbTAThI

Ilampuomuueckoe 6ocnumanue:

OTHOILIEHHE K OHOJOrMH KakK K Ba)KHOW COCTaBIISAIONICH KyJIbTypbl, T'OpPIOCTh 3a BKJIaj
POCCHUHCKHX M COBETCKUX YUEHBIX B pa3BUTHE MUPOBOM OHOJIOrMUECKON HAYKH.

I'pasicoanckoe 6ocnumanue:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOH JAESTEIbHOCTU NMPH BBINOIHEHUHM HCCIEI0BaHUN U
IIPOEKTOB, CTPEMJIEHHE K B3aMMOIIOHMMAaHHIO ¥ B3aMMOIIOMOIIIH.

/lyxoeéHo-npascmeennoe eocnumanue:

TOTOBHOCTH OIICHMBAaTh IIOBEACHME U IOCTYNKU C IO3MLIMHM HPABCTBEHHBIX HOPM U HOPM
9KOJIOTUYECKON KYJIbTYpHI;

NOHMMAHHUE 3HAYMMOCTH HPAaBCTBEHHOI'O AacCIEKTa JESATEIIBHOCTH YEJIOBEKa B MEIUIMHE U
OHMOJIOTHH.

Icmemuueckoe eocnumanue:

MOHMMAaHKE PO OMOJIOTUU B (POPMUPOBAHUN ICTETUYECKON KYIbTYPhI IMYHOCTH.

Llennocmu nayunozo noznanus:

OpHEHTAIM HAa COBPEMEHHYIO CUCTEMY HayUHBIX MpeACTaBIeHUN 00 OCHOBHBIX OMOJIOIMYECKUX
3aKOHOMEPHOCTSIX, B3aUMOCBS3SIX YEJIOBEKA C IPUPOJHON U COLMAIbHON CPEOH;

MOHMMAaHUE POJIH OMOIOTUYECKON HAyKH B (POPMUPOBAHNN HAYYHOTO MUPOBO33PEHUS;

pa3sBUTHE HAayyHOW JIOOO3HATENILHOCTH, HMHTEpeca K OWOJIOTMYECKON HayKe, HaBBIKOB
HCCIIEI0BATEIbCKON AEATEIbHOCTH.

Dopmuposanue Kyiomypol 300p06b:

OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3J0POBBIO M YCTAaHOBKAa Ha 3JI0pOBBI 00pa3 >XKHU3HU
(3mopoBoe MUTaHKE, COOMIOICHNE TUTHEHNYECKUX TPAaBUII U HOPM, cOalaHCUPOBAHHBINA PEKUM 3aHATHN



U OT/ABIXa, peryisipHas puznyeckas akTUBHOCTB);

OCO3HaHME IMIOCIEICTBUM M HENpUSATHE BPEIHBIX MPHUBBIYEK (YHNOTpEOJIEHHE aJIKOTOJI,
HApKOTHKOB, KypeHHE) U UHBIX (GOPM Bpena sl PU3NIECKOro U IICUXHYECKOTO 3/I0POBbS;

coOuro/ieHre npaBuil 0OE30IIaCHOCTH, B TOM 4YHCJIE HABBIKM 0€30MacHOrO IOBEACHUS B
MIPUPOIHOM CpEJIE;

c(OPMHPOBAHHOCTh  HaBblka pe(IEKCHM, YIpPaBICHUE COOCTBEHHBIM 3MOLMOHAJIBHBIM
COCTOSIHHEM.

Tpyoosoe eocnumanue:

AaKTUBHOE y4aCTHE B PELICHUM IPAKTHUYECKHUX 3a/1ad (B paMKax CEMbH, LIKOJIbI, TOpOJa, Kpas)
OMOJIOrMYECKOH M KOJOrMYECKON HAaIPaBIEHHOCTH, HHTEPEC K NPAKTUYECKOMY M3YyUEHUIO IIpodeccui,
CBSI3aHHBIX C OMOJIOTHEH.

IKonozuueckoe eocnumanue:

OpHEHTAIlMsl Ha TPUMEHEHUE OHOJOTMYECKHX 3HAHWWA TpU peIIeHUH 3agad B 00JacTu
OKPY>KaIOILEH Cpebl;

OCO3HAHHE HKOJIOTUYECKUX MPOOJIEM U MyTEN UX pPELICHNUS;

TOTOBHOCTB K YYaCTHUIO B IPAKTUYECKON AESITEIBHOCTH DKOJIOTHYECKOM HAIIPaBIEHHOCTH.

Aoanmayusa 00yuaioue2oca K U3MEHAUWUMCA YCIA0BUAM COUUATLHOU U NPUPOOHOIL CPeObl:

aJIcKBaTHAas OLIEHKA N3MEHSIOIINXCS YCIOBHIA;

IPUHITHE peLIeHUs (MHAMBUAYaAJIbHOE, B TPYIIIE) B U3MEHSIOMIMXCS YCIOBUAX HA OCHOBAaHUU
aHaian3a OMOJIOTMYeCcKOi nHpopMalnu;

IUIAHUPOBAaHUE JIEUCTBUM B HOBOM CHUTyalluM Ha OCHOBaHMM 3HAaHUN OMOJIOIMUYECKHUX
3aKOHOMEPHOCTEM.

MeTtanpeaMeTHble pe3yJibTaThl

Ynueepcanvnvie nosnasamenshie deilicmeus

ba3zoewie nozuueckue oeiicmeusn:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBJICHMUI);

yCTaHaBJIMBATh CYLIECTBEHHBINH MPU3HAK KIACCU(PUKALMKU OUOJOTHUECKUX OOBEKTOB (SIBJIECHUM,
MIPOIIECCOB), OCHOBAHUS JJI1 00OOIIEHHUS U CPaBHEHU S, KPUTEPUHU TIPOBOJIUMOTO aHAIH3A;

C Y4E€TOM MpeI0KEHHOW OMOIOTNYEeCKOH 3a/1a4M BBISBIIATH 3aKOHOMEPHOCTH M IPOTUBOPEUUS B
paccMmarpuBaeMbIX (hakTax M HaOIIOJEHMSIX; MpeiaraTb KpUTEpUu JJis BBIIBJICHHS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

BBISBJIATh JEUUUTHl MHPOpPMAIUHU, IJaHHBIX, HEOOXOAMMBIX [UIsl PELIEHUs IOCTaBICHHON
3aJ1auy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIE CBSI3U IPU  HM3YYEHUU OHOJOTMYECKHX SBJIICHUH U
IIPOLIECCOB; JI€JaTh BBIBOABI C MCIOJIb30BAHUEM JEAYKTHBHBIX M HMHIYKTHBHBIX YMO3aKIJIIOUEHHH,
YMO3aKIIOYeHUH 110 aHaJIOTUH, POPMYIHPOBATh TUIIOTE3bI O B3aUMOCBSI3AX;

CaMOCTOSITENIbHO BBIOMpATh croco0 pemieHus y4deOHoW Ouosnoruyeckod 3amgaun (CpaBHHUBATh
HECKOJIbKO BapUaHTOB pELICHHs, BBIOMpaTh Hanbojiee MOIXOMANIMM € Y4ETOM CaMOCTOSITENILHO
BBI/IEJICHHBIX KPUTEPHUEB).

bazoevie uccnedosamenvckue oeiicmeus:

MCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIUE pa3pblB MEXAY peadbHbIM U JKeJIaTeIbHbIM
COCTOSIHUEM CUTYaIH, 00BEKTa, U CAaMOCTOSTEIbHO YCTAHABIMBATH UCKOMOE U IAHHOE;

dbopMupOBaTh TUMOTE3Y OO0 HCTUHHOCTH COOCTBEHHBIX CYKIEHHI, apryMeHTHpPOBaTh CBOIO
MIO3ULUI0, MHEHHUE;

IPOBOAMTH IO  CaMOCTOSITENIbHO  COCTaBJICHHOMY IIJIaHy  HaONIOJIeHHWEe, HECIIOXKHBIN
OMOJIOTUYECKUN  DKCIIEPHUMEHT, HEOONbIIOE HCCICJOBAHWE [0 YCTAHOBJICHUIO OCOOEHHOCTEH
Omosornueckoro o0ObeKTa (Tporiecca) M3y4eHHs, MPUUYMHHO-CICICTBEHHBIX CBA3€H M 3aBHCHMOCTEH
OMOJIOTHYECKUX 00BEKTOB MEXIY COOOI;

OLICHMBaThb Ha IMPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OpMaIMIo, MOJYyYEHHYI0 B XOJe
HAOJIOACHNUS U SKCIIEPUMEHTA;




CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0ACHNUS, SKCIIEPUMEHTA, BJIaJIeTh HHCTPYMEHTAMHU OLIEHKHU JIOCTOBEPHOCTH IOJIyYE€HHBIX BBIBOJIOB
# 0000IIEeHNI;

IPOTHO3UPOBAaTh BO3MOYKHOE JalibHeWIee pa3BUTHE OHOJOIMUECKUX IPOLECCOB M HX
MOCTIC/ICTBHUS B QHAJIOTHYHBIX MJIM CXOAHBIX CUTyallUsiX, a TAKXKe BBLIBHTaTh MPEIIOJIOKEHUS 00 HUX
Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTaX.

Paboma c ungpopmavueri:

OPUMEHATh pa3jInyHble METOAbl, MHCTPYMEHThl M 3alpochl IpU IIOUCKE M OTOOpe
Ouosiornyeckoil MH(pOpMAIMKM WM JAHHBIX W3 HMCTOYHUKOB C YYETOM MPEUIOKEHHOW Yy4eOHOU
OMO0JIOrNYeCcKOoil 3a1auu;

BBIOMpPATh, AHAJIM3UPOBATh, CUCTEMATH3UPOBATb M MHTEPIPETUPOBATH OHOIOTUYECKYIO
MHGOPMALIHIO PA3JINYHBIX BUAOB U (POPM IpeCTaBICHNUS;

HAXOJIUTh CXOJHBIEC apTyMEHTHI (OATBEPIKIAIONINE WM ONPOBEPTraloline OJHY U Ty XK€ HJIEIO,
BEPCHUIO) B pa3IMYHbIX HH(OPMAIIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANBHYIO (opMy TpeACTaBiICHUs HHPOpPMAIUH U
WUIIOCTPUPOBATh pelIaeMble 33Jaud HECIOXKHBIMM CXEMaMH, JuarpaMMamMH, MHOW Tpadukod M ux
KOMOHHALIMSIMU,

OLIEHUBATh HAJEKHOCTh OMONOTMYECKOH HMH(DOpPMAUMM IO KPUTEPUAM, HPEIIOKEHHBIM
yUuTeNeM Wi chOpMyITUPOBAHHBIM CAMOCTOATEIBHO;

3allOMHUHATh U CUCTEMaTU3HPOBATh OMOJIOTMYECKYIO HH(OPMAIHIO.

YHnueepcanvhvie KOMMyHUKaAmMugHbvle Jelicmeus

Oobuienue:

BOCIIPHHUMATh U (DOPMYIHPOBATH CY)KICHHS, BBIPAXKATh SMOIMH B MPOIECCE BBIMOIHEHUS
IIPAKTUYECKHUX U J1a00paTOPHBIX padoT;

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

pacrio3HaBaTh HeBepOaJbHbIE Cpe/CTBA OOLIEHMs, MOHMMATh 3HAUEHHE COLMAIBHBIX 3HAKOB,
3HaTh WM PAaclo3HaBaTh NPEANOCHUIKM KOH(QIMKTHBIX CHTYyallMd W CMST4aTh KOH(QIIMKTBHI, BECTH
MIEPEroBOPHI;

NOHMMaTh HAMEPEHHs JAPYTHX, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECEIHHKY W B
KOPpEeKTHOH Gopme hopMyIHpOBATH CBOU BO3PAKEHUS;

B XOJe JAMajora W/WIM JUCKYCCHH 3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYXKIaeMoi
OMOJIOTMYECKOIl TeMbl M BBICKA3bIBaTh MJICM, HAllCJIEHHbIE Ha pEIIeHHe OMOJIOTMYecKOM 3ajauu U
noJiIep KaHue OIaroXenaTeIbHOCTH OOIICHNUS;

COIOCTABJIATh CBOM CYXKJEHHUS C CYXJIEHUSAMM JpPYTrUX YYacCTHUKOB JUallora, oOHapyKHBaTh
pa3I4Ms U CXOACTBO MO3UIUM;

nyOJIMYHO MPEJCTABIATh PE3YIbTAThl BBIMOJIHEHHOIO OMOJOTHYECKOrO OMbITa (IKCIEPUMEHTA,
HCCIICIOBAHMSI, TIPOCKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (opMmarT BBICTYIJICHMS C Y4€TOM 3ajJad MpPE3eHTaluu |
0COOEHHOCTEH ayAWTOPUH M B COOTBETCTBHM C HHM COCTABIISATH YCTHBIE M MHUCHMEHHBIE TEKCTHI C
HCIOJIb30BAHUEM UIUTIOCTPATUBHBIX MaTEpHAIIOB.

Coemecmnasn oeamenvHocms (COmpyoOHU4ecmeo):

NOHMMAaTh W MHCIIOJB30BaTh NPEUMYIIECTBA KOMAHAHONM M HMHIUBUAYaJbHOH paboOTHl NpHU
pelIeHn KOHKPETHOM OuoJIornyeckoil mpoOieMbl, O0OOCHOBBIBaTH HEOOXOJUMOCTh NPHUMEHEHUS
IpYIIOBBIX (POPM B3aUMOJCHCTBUS NIPU PEIICHUH ITOCTaBICHHOM yueOHOi 3a1auu;

NPUHUMATh TIellb COBMECTHOW JESTEIhbHOCTH, KOJUIGKTMBHO CTPOHWTH JCUCTBUS 1O €
JOCTHI)KEHHIO: paclpelieNiaTh pOJM, JAOrOBapUBaThCs, OOCYXKIaTh MpPOIECC M PE3yNbTaT COBMECTHOU
paboTHI;

yMeTh 00001aTh MHEHHSI HECKOJIBKUX JIIO/ICH, MPOSBISTH TOTOBHOCTh PYKOBOAMTH, BBHIIOIHSTH
NOpYYEHHUs, TOAUUHATHCS;

IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paloThl, ONpenensaTh CBOIO poib (C  yuéTom
IPENOYTEHU U BO3MOXKHOCTEM BCEX YYAaCTHMKOB B3aUMOJEWMCTBUS), paclpeieisaTh 3aladl MEXIY
YjieHaMd KOMaHJIbl, y4acTBOBaTh B TPYNIOBBIX (hopmax paboTel (0OcykaeHus, OOMEH MHEHUSIMH,




MO3TOBBIE IUITYPMBI U UHBIE);

BBIMIOJHATh CBOIO 4acTb pabOThl, JOCTUTaTh KAyeCTBEHHOI'O pe3yjbTaTa [0 CBOEMY
HaIPaBJIEHUIO U KOOPAMHUPOBATH CBOU JAECUCTBUS C APYTUMH YJIEHAMH KOMAaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOUIMI MPOAYKT IO KPUTEPHUSIM, CaAMOCTOSITENIBHO
c(OpMyIHPOBaHHBIM YYAaCTHUKAMHU B3aWMOJICHCTBHS, CPAaBHUBATh PE3yJIbTAThl C UCXOAHOM 3a1adyel u
BKJIaJ] K@XKIOrO 4YiIeHa KOMAaHJbl B JOCTH)KEHHE PE3yJIbTAaTOB, pa3lieisaTh chepy OTBETCTBEHHOCTH U
IIPOSABIIATH TOTOBHOCTD K IIPEIOCTABIEHUIO OTUETA NIEPE] IPYIIION;

OBJIAJICTh CHUCTEMOM YHHBEpCaIbHBIX KOMMYHUKAaTHUBHBIX JEWCTBUN, KOTOpas oOecreyuBaeT
c(OPMHPOBAHHOCTH COIUATIBHBIX HABBIKOB U AMOIIMOHAILHOTO HUHTEJIEKTa 00YJatOLIIXCSl.

Ynueepcanvnule pecynamugnsle delicmeus

Camoopzanuzayusa:

BBISBJISITH MPOOJEMBbl JJIsi PELICHUS B JKU3HEHHBIX U Y4YEOHBIX CUTYalMsIX, HCIONb3Ys
OHOJIOTMYECKUE 3HAHUS,

OPUEHTUPOBATHCSA B PA3NMYHBIX IMOAXO0JAX MPHUHATHUS PEUICHUH (MHIWBUIYaTbHOE, MPUHSATHE
pelleHus B IpyMIe, IPUHITHE PEILIEHUI TPYIoi);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pELICHHS 3ajaud (WM €ro 4acTh), BBIOMpATh CHOCOO
peuieHus ydyeOHOW OMOJOrMYEecKOM 3ajaud ¢ Y4YETOM HUMEIOUIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJiaraéMble BApUaHThI PEIICHU;

COCTaBIATh IUIAaH JAEWCTBUN (IUIaH peajau3aluyd HaMEUYEHHOIO aJIropuTMa pelleHus),
KOPPEKTUPOBATh MPEAJIOKEHHBIH aIrOpPUTM C YYETOM MOJYYEHHS HOBBIX OMOJOTMYECKHX 3HAHUK 00
M3y4aeMOM OHOJIOTUYECKOM OOBEKTE;

JieNath BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

Camoxonmpons (peghrexcus):

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISL, CAMOMOTHBAIIH U PEIICKCHH;

JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh 1aH €€ H3MEHEHMUS,

YUNUTBHIBaTb KOHTEKCT M MPEABHUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HUKHYTH IPH PEIICHUU
y4eOHOM OMOJIOrMUECKOM 3a/1auu, aJanTHPOBATh PEIICHUE K MEHSIOIIUMCS 00CTOSTEIHCTBAM;

OOBSICHATh MPUYUHBI TOCTUKEHUS (HEAOCTHXKEHHS) PE3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OIBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOU3OLLIEAIIEH CUTYaIUH;

BHOCUTh KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, HM3MEHHBIIMXCS
CUTYalul, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUAM.

Imoyuonanvrvlii unmeneKm:

pas3nyarh, Ha3bIBaTh U YNPABIATH COOCTBEHHBIMHU SMOLIUSAMHU M SMOLUSAMH IPYTHUX;

BBISIBJISITH U @HAIM3UPOBATh IPUYUHBI YMOLIN;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa, IOHMMATh MOTUBBI U HAMEPEHHUS JIpYyroro;

PEryJiupoBaTh Croco0 BHIPAXKEHUS YMOLIMM.

Ilpunamue ceva u opyaux:

OCO3HAHHO OTHOCHUTBHCA K JPYTOMY UE€JIOBEKY, €r0 MHEHHUIO;

NpU3HABaTh CBOE MPaBO Ha OMIMOKY M TaKoe ke MPaBo Jpyroro;

OTKPBITOCTb ce0€ U APYTUM;

OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBAThH BCE BOKPYT;

OBJIAJIETh CUCTEMOI YHHUBEPCAJIbHBIX YUEOHBIX PETYJIATUBHBIX NEHCTBUI, KOTOpas oOecrieunBaeT
(bopMHpOBaHHE CMBICIOBBIX YCTAaHOBOK JIMYHOCTU (BHYTPEHHSS MO3UIMS JIMYHOCTH), U KU3HEHHBIX
HABbIKOB JINYHOCTH (yIpaBlieHUs! COOO0M, CaMOIUCIIUIUINHBI, YCTOHYUBOTO [TOBEACHMUS).

IIpeameTHBIE pe3yJIbTATHI

7 kiaacc
K xonIy 00y4ueHus B ceIbMOM Kilacce 00yJaronuiicss HayquTCsI:
— XapaktepuzoBaTh OOTAaHHKY KaK OHMOJIOTHYECKYIO HAyKy, €€ pa3lelbl U CBSI3U C APYTUMHU
HayKaMu; CBOOOJHO ONEPHPOBATh 3HAHUSIMH aHATOMHH, THCTOJIOTHH U (PU3NOJIOTHH PacTEHUI;
MIPUBOIUTH TIPUMEPHI BKJIaaa poccuiickux (B Tom uncie B. B. Jlokyuaes, K. A. Tumupszes, C.



I'. HaBamn) u 3apy0exHbIX y4€HBIX (B ToM umcie P. I'yk, M. Manbnuru) B pa3BuTHE HayK O
pacTeHusX;

MPUMEHSATh OMOJIOTHYECKHE TEPMUHBI M TIOHATHUS (B TOM 4Mcie: OOTaHUKa, SKOJIOTUSl pacTEHU,
0aKTepHOJIOTHs, NPOTUCTOJIOIHS, CHCTeMaTHKa, CyNneprpymmna, IapcTBO, OTHeN, Kiacc,
CEeMEHCTBO, poOJ, BHJ, JKM3HEHHas (Qopma pacTeHHd, cpena OOHWTaHUS, PACTUTEIBHOE
COOOIIECTBO, BBICIIME PACTEHUSI, WX IMOPUODUTHI, CHOPOBBIE PACTEHUSI, CEMEHHbIE PACTEHMS,
BOZOPOCIM, MXH, IUIayHBl, XBOIIM, NAlNOPOTHHUKH, TIOJOCEMEHHbIE, IOKPHITOCEMEHHBIE,
OakTepuu, TpuOBl, JIMIIAHHUKN) B COOTBETCTBUU C IIOCTABICHHON 3a7jaueil U B KOHTEKCTE;
pa3auyath MOAXO0/bI K IIOCTPOECHUIO COBPEMEHHON MHOTOLIAPCTBEHHONW CUCTEMBI OPraHUYECKOTO
MHpa; CPaBHUBATh €€ C MPEAIIECTBYIOIMMH CUCTEMAaMU U BBISBIATH IPEUMYLIECTBA; Pa3InyaTh
MOJIXO/bI K IIOCTPOEHUIO COBPEMEHHON CHUCTEMBI BBICIIMX pacTeHUi (3MOpHOpuUT);

ONMCHIBATh CTPOCHUE M IKU3HEAEATEIbHOCTh PACTUTEIBHOTO OpraHu3ma (Ha IpuMepe
MIOKPBITOCEMEHHBIX, WM I[BETKOBBIX): IIOIVIOIIEHHE BOJABl M MHHEpAJIbHOE IUTaHUE,
¢doToCHHTE3, AbIXaHUE, TPAHCHOPT BELIECTB, POCT, PA3MHOXKEHHE, PAa3BUTHE; CBSA3b CTPOCHMS
BEreTaTHBHBIX U TEHEPATHBHBIX OPTaHOB PACTEHUH ¢ MX (QYHKIUIMHU;

pas3nuyaTh BereTaTUBHbIC OPraHbl PACTCHUN Ha MONEPEYHbIX U MPOJOIbHBIX Cpe3ax, ONpeesiTh
THUII CTPOEHUSI BETE€TaTUBHBIX OPraHoB;

pa3nuyaTth W ONMHCHIBATH JKUBBIE W TepOapHBIE IK3EMIULIPHI PACTCHHU MO 33JaHHOMY IUIaHY,
YaCTH PAaCTEHUH 10 H300paKEHUAM, CXeMaM, MOJIEIISIM, MYJISDKaM, pebeHBIM TabIrIaMm;
XapaKTepu30BaTh NPU3HAKU PACTEHUN, YDOBHU OpPraHU3aLMM PACTUTEIBHOIO OpraHu3Ma, 4acTH
pacTeHuil: KJIeTKH, TKaHHU, OpraHbl, CHCTEMbI OPI'aHOB, OPraHU3M;

OOBSICHATH, B YEM 3aKIIIOYAIOTCS 0COOEHHOCTH OPTraHU3MEHHOTO YPOBHS KHU3HH;
XapaKTepu30BaTb OCHOBHBIE I'PYIIbl OJHOKJIETOYHBIX OPraHU3MOB U BBIIBIIATh MEXIY HUMHU
9BOJIIOLIMOHHOE POJICTBO;

BBIIIOJIHATh MpakTHUecKue paboTel MO cOOpy M aHalu3y MaTepuanga OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB U3 TUIHMYHBIX OMOTOIIOB;

BBISIBJIATh 3aKOHOMEPHOCTH U MOp(GO(PHU3HOIOrUYEecKHe aJaNnTaldil pPacTeHUH K pa3iIuyHbIM
yCIOBUSAM OOUTAHUS;

HaXOJUTh KOPPENSLUU MEXIYy CTPOCHHEM OpraHa U BBINOJIHSIEMONH UM (yHKIUEH; cpaBHUBATh
pacTUTENbHbIE TKAHU U OPTaHbl PACTEHUI MeX Ay co0oii;

BBINOJIHATH NPaKTHUECKUE U JJabopaTopHbIe paboThI 10 MOP(HOIOTHH U (PU3HOIOTUN paCTEeHU,
B TOM 4HcJe pabOThl ¢ MHKPOCKOIIOM C HOCTOSHHBIMU ((PMKCUPOBAHHBIMHM) U BPEMEHHBIMH
MUKpOINpenapataMy, HCCIeA0BaTeIbCKUE PAadOTBl C  HCIOJb30BAaHUEM MPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOH J1abOpaTopuy;

MMOHUMAaTh MEXaHU3Mbl CAMOBOCIIPOU3BEIECHHUS KIIETOK;

OTIepUPOBATh MPEICTABICHUSIMH O MUTO3€ UM MeHO03€, O POJU KJIETOYHOIO sjipa, CTPOCHUU U
(GYHKIIUH XPOMOCOM;

XapaKTepU30BaTh MPOLECCHl KUZHEAEATEIHHOCTH PACTEHUI: MOTJIONIEHUE BO/IbI U MUHEPAIIbHOE
nuTaHue, GOTOCUHTE3, JbIXaHUE, POCT, Pa3BUTHE, CIIOCOOBI €CTECTBEHHOTO UM HCKYCCTBEHHOTO
BErETATUBHOI'O Pa3MHOKEHUS;

CEMEHHOE pa3MHOXEHHE (Ha IpUMepe MOKPHITOCEMEHHBIX, MIIH LIBETKOBBIX);

XapaKTepu30BaTh OCHOBHBIE ATAIbl OHTOTE€HE3a PacTEeHUI; CBOOOIHO ONEPUPOBATh 3HAHUSIMHU O
MIPUYMHAX PacHpOCTPaHEHHBIX MH(PEKIIMOHHBIX 00JIe3HEeN pacTeHHI;

MOHUMAaTh MPUHIMITEI NMPO(UIAKTUKH M JIeUeHUs: Oosie3HEl; MOHUMATh NMPHUHLIUIB OOpHOBI C
[IaTOT€HAaMH U BPEAUTEISIMU PacTEHUM;

BBISIBJISITH IPUUMHHO-CIICCTBEHHBIE CBSI3U MEXKIY CTPOCHHEM U (YHKIMSIMH TKaHEW M OpraHoOB
pacTeHui, CTPOCHUEM U KU3HENIESITEIbHOCTHIO PACTCHUN;

KJ1acCU(UIIUPOBATh PACTEHUS U UX YaCTH MO Pa3HbIM OCHOBAHUSAM; OOBSCHITH POJIb PACTCHUN B
IIPUPOJIE U )KU3HU YEJIOBEKA: 3HaYeHUe (POTOCHHTE3A B IPUPOJIE U B )KU3HU YEJIOBEKA;
OMOJIOTNYECKOE U XO3IHCTBEHHOE 3HAYCHNE BUOM3MEHEHHBIX I0OETOB;

XO35IIICTBEHHOE 3HaUEHHUE BET€TaTUBHOIO Pa3MHOXKEHUS;



OIIEpUPOBATh IPEICTABICHUIMHU O I'€HE, OCHOBAX T€HETUUECKON NHKEHEPUY;

IIPUMEHSATD [10JyYCHHbIE 3HAHUS JIJIs BHIPALLIMBAHUS U PA3MHOXKEHMSI KYJIBTYPHBIX PacTEeHUI;
UCIOJIb30BATh METO/1bI OMOJIOTHHU:

IIPOBOJUTh HAONIOJEHMSI 3a PACTEHHUSMH, OIUCBHIBaTh PACTEHHUs W HUX YACTH, CTaBUTh
pocTene GMOIOTNYECKHUE OIBITHI U AKCIIEPUMEHTHI;

coOmogath mpaBuja Oe3omacHOro Tpyga mpu pabore ¢ y4eOHBIM M J1a0OpPaTOPHBIM
000pyJIOBaHUEM, XUMHYECKOW MOCYJOW B COOTBETCTBUU C MHCTPYKIHMSIMH Ha YPOKE M BO
BHEYPOYHOH J1eATEbHOCTH;

XapaKTepu30BaTh MPUHIMIIEI KJIacCU(PUKAIMH PACTCHUN, OCHOBHBIC CHCTEMATHUECKUE TPYIIIIBI
pacTeHui;

MPUBOJUTH MPUMEPHI BKJIanga poccuiickux (B Tom uucie H. V. BaBunos, 1. B. MuuypuHn) u
3apyOexHbix (B ToM uucie K. Jlunneit, JI. Ilacrep) y4€HbIX B pa3BUTHE HAayK O pacTEHUSX,
rpubax, OaKTepHsIX U apXei;

MIPUMEHSTh OMOJOTrMYECKHE TEPMUHBI U MOHATHUS (B TOM 4HKcie: OOTaHUKA, 3KOJIOTUSl PACTEHUH,
MUKOJIOTHS, alblOJIOTUs, MHKPOOHOJOrus, OaKTEepHOJIOrus, CHUCTEMAaTHKa, LApPCTBO, OTAEI,
KJIacc, CeMEHCTBO, poJi, BUJ, XKM3HEHHass (opma pacTeHuil, cpena oOUTaHMS, PACTUTEIbHOE
cOOOIIECTBO, CHOPOBBIE pACTEHUs, CEMEHHBIE pAcTEHUs, KpacHBIE BOJOPOCIH, 3EJIEHBIC
BOJIOPOCIIM, XapoOBble€ BOJOPOCIH, MXH, IJayHbl, XBOLIM, IallODOTHUKH, XBOWHBIE,
MIOKPBITOCEMEHHbIE, OaKkTepuH, apxeu, TIpUObl, CTPAMEHONMUJIOBHIE®) B COOTBETCTBUH C
IIOCTaBJIEHHOMW 3ajjaueil U B KOHTEKCTE;

pa3nuyaTth W OINHWCHIBATH JKMUBBIE W TepOapHbIE SK3EMIUISIPHl PACTCHUH, YacTW PACTEHHH I10
M300pakeHUsIM, CXEeMaM, MOJAETSAM, MyJsDKaMm, penbedHbIM TabiumaM; TpuOBl 1O
1300pakeHUsIM, CXeMaM, MyJIshKaM; OaKTepuH 10 N300pakeHUsIM; BBISBIATh IPU3HAKU KJIACCOB
MOKPBITOCEMEHHBIX, WJIM IIBETKOBBIX, CEMEWUCTB [BYAOJBHBIX M OJHOJOJBHBIX PACTCHUN;
OINpeNIeNIATh CUCTEeMAaTHYeCKOe IOJIOKEHHE PpACTUTENbHOTO oOpraHusMa (Ha mpuUMepe
MOKPBITOCEMEHHBIX, WJIM IIBETKOBBIX) C IOMOIIBIO ONPEAEIUTENbHON KapTOUKH;

BBINOJIHATh MPaKTUUECKue M jJabopaTopHble pabOThI MO CUCTEMATUKE PACTEHUH, ajJbrOJIOTHH,
MHUKOJIOTUM W MHKpPOOMOJOTMM, B TOM YHCIE PpabOThl C MHUKPOCKOIIOM C IOCTOSHHBIMHU
(puKcHpOBaHHBIMM) M BPEMEHHBIMH MHKpOIIpenapaTtaMu, HCCIEJ0BaTeIbCKUe paboThl C
HCIOJIb30BaHUEM NTPHOOPOB U HHCTPYMEHTOB LM (PPOBOI TabopaTopuy;

BBIIEJISITh CYIIECTBEHHBIE NMPU3HAKK CTPOCHUS U KU3HEAESITEIbHOCTH PpAcTeHHM, OakTepuii,
apxei, rpu0oB;

IIPOBOJIUTH ONHUCAHHWE M CpPaBHHMBATh MEXIy c000il pacTeHusi, rpuObl, OakTepuu, apxeu IO
3aJJaHHOMY IIJIaHYy; JIeJaTh BBIBOABI HA OCHOBE CPaBHEHUS;

OBJIAJIEBaTh OCHOBAMH HBOJIFOLIMOHHOW Teopun Y. JlapBuHa, XapakTepU30BaTh OCHOBHBIEC ATAIbI
pa3BUTHS W JKU3HM Ha 3emile, OINUCHIBaTh YCJIOKHEHHE OpraHHu3allii pacTeHUi B XOe
9BOJIIOLIMM PAaCTUTEIBHOIO MUpa Ha 3eMJIE;

BBISIBJISITH YEPThI MPUCHOCOOIEHHOCTH PACTeHHUH K cpelle OOMTaHUs, 3HAUYEHUE HKOJIOTHUYECKUX
(bakTOpOB Il paCTeHU;

MMOHUMAaTh OCOOEHHOCTH HAJIOPTraHU3MEHHOTO YPOBHSI OpraHM3allMH KU3HU, XapaKTepH30BaTh
pacTUTeNnbHBIE COOOIIECTBa, CE30HHBIE U IOCTYNAaTelbHbIE HM3MEHEHHUS PaCTUTEIbHBIX
COOOIIECTB, pACTUTEIBHOCTD (PACTUTENBHBIN MOKPOB) IPUPOIHBIX 30H 3eMJIH;

CBOOO/JIHO OINEpUPOBaTh MOHATUSIMH: 3KOCHCTEMAa, SKOJOrMYecKas NHpamuaa, Tpoduueckas
ceTb, OMopazHooOpa3ue; IPUBOJUTH MPUMEPHI KYJIbTYPHBIX PACTEHUN W UX 3HAYEHUS B KU3HU
YENI0BEKA;

XapaKTepu30BaTh NMPU3HAKU PACTEHUMN, OOBSICHIATh HAIMYUE B Ipe/iesax OJHOTO BHJIa PACTEHHM
(GopM, KOHTPACTHBIX 10 OAHOMY M TOMY K€ NPHU3HAKY, CBOOOJHO ONEPUPOBATh MOHATHAMU:
(eHOTUN, TEeHOTHII, HACIEeICTBEHHOCTh M HW3MEHYMBOCTb, pa3HOOOpa3ue pacTeHHd u
MHUKPOOTPAHU3MOB, COPT, LITAMM;

MOHMMAaThb NPUYMHBI M 3HAaTh MEpPbl OXpPaHbl PACTUTEIBHOTO MHpa 3eMid; CBOOOIHO
ONEpPUPOBATh TMOHATUSAMHU: 0COO0 OXpaHseMble MPHUPOIHBIE TEPPUTOPUU (pe3epBaThl),



3allOBEeIHUKHM, HAIlMOHAJIbHBIE TMapKH, OHOc(epHble pe3epBaThl; 3HATh, 4YTO Takoe KpacHas
KHWIa;

pacKpbIBaTh pOJb PACTCHHH, IpUOOB, OaKTEpUil M apxel, CTPaMEHOMMIOBBIX® B MPHUPOIHBIX
cooO11ecTBax, B X031UCTBEHHOM JeATEIbHOCTH YEJIOBEKA U €r0 TOBCEJHEBHOM JKU3HU;
JIEMOHCTPHPOBATh Ha KOHKPETHBIX HMpPHUMEpPax CBsA3b 3HAHUM MO OWOJIOTUM CO 3HAHUSMH IO
MaTeMaTHke, pu3uKe, reorpaduu, IUTepaType, TEXHOJIOTHH, IPEIMETaM TYMaHUTAPHOTO LIUKJIA,
pa3IMYHBIMHU BUIAMHU UCKYCCTBA,

UCIOJb30BAaTh METOJBI OWOJIOTMH: MPOBOIUTH HAOIMIOACHUS 32 PACTCHHSIMH, OaKTEpUSMHU,
rpubaMu, JUIIAHHUKAMH, OMKCHIBATH HMX; CTABUTH MPOCTEHUIINE OHOJOTWYECKHE OIBITH U
JKCIIEPUMEHTHI;

BJIAJIETh MPUEMaMHU pabOTHI ¢ OHosorndeckoil nHpopmarmeit: GopMyIupoBaTh OCHOBAHUS IS
U3BJICUCHUST M 0000meHns WHGPOpMAMKU U3 HECKOJIBKUX HCTOYHHUKOB; MpPeoOpa3oBHIBATH
MH(GOPMAIIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/laBaTh MUCHMEHHBIC M YCTHBIE COOOIIEHHS, TPAMOTHO HCIONB3ys NMOHATHHHBIA ammapaT
M3y4aeMoro paszjesna OWOJIOTUH, CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTaluel ¢ ydéToMm
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHUKOB;

NOPOSIBIISITE MHTEpPEC K YIIyONeHWI0 OWOJIOTMYECKWX 3HAHUH W BBIOOPY OHONOTMHM Kak
npoUILHOTO TpeaMeTa Ha YPOBHE CpEAHEro o0mero oOpa3oBaHus JUIS  OymyIieu
poeCCUOHATILHON JEeATEIbHOCTH B 00JacTH OMOJOIMM, MEAMLMHBI, SKOJIOTUH, CEIBCKOro
XO0351CTBA, MUAIIEBON IPOMBIIUICHHOCTH;

BJaJIeTh NMpUEMaMu paboThl ¢ OHosornyeckoi nHdopmaruei: GopMyaupoBaTb OCHOBAHUS IS
u3BJIeUYeHUS U 00001IeHNsT HHPOPMAIIMK U3 HECKONBKHX (2-3) MCTOYHHMKOB; MPEOOpPa3OBBIBATH
MHGOPMALHIO U3 OJJHON 3HAKOBOM CUCTEMBI B JIPYTYIO.

8 ki1acc

K koHIly 00y4eHust B BOCBMOM Kjlacce 00y4aromuics HayqyuTcs:

XapaKTepu30BaTh 300JI0THI0 U MUKOJIOTHIO KaKk OMOJOrMYeckhe HaykKd, UX pasfiesibl U CBS3b C
IPYTMMHU HayKaMH U TEXHUKOM;

XapaKkTepu30BaTh  NPUHLHUIBI  KJIacCHU(HMKAIMK  KUBOTHBIX, BUJ  KaKk  OCHOBHYIO
CHUCTEMAaTUYECKYI0 KaTerOpHUI0, OCHOBHbIE CHCTEMAaTUYECKHE IPYIIbI )KUBOTHBIX (CTpEKaroIIue,
KOJIbYaThble YEPBH, MOJUTIOCKH, INIOCKHAE YEPBHU, YIIEHUCTOHOTHE, KPYTJIbIE YEPBU, XOPAOBBIE);
MIPUBOJUTH MPUMEPHI BKIaga poccuiickux (B Tom uucie A. O. Kosanesckuii, K. 1. Ckpsabun) u
3apyOexHbIX (B ToM umcie A. JleBeHryk, JK. KioBbe, O. I'ekkenb) yu€HbIX B pa3BUTHE HAyK O
KUBOTHBIX;

MIPUMEHSTh OMOJIOTHYECKUE TEPMUHBI U TIOHATHA (B TOM YHCII€: MUKOJIOTHS, 300JI0THsI, SKOJIOT S
KUBOTHBIX, 3TOJIOTHS, NAJIE€0300JI0THsl, CUCTEMATHKA, LIAPCTBO, THUII, OTPsAL, CEMENCTBO, POJ,
BU/I, )KUBOTHAs KJIETKa, TpUOHast KJIeTKa, )KUBOTHAsI TKaHb, OPT'aH )KUBOTHOI'O, CUCTEMBI OPraHOB
KMBOTHOTO, >KUBOTHBIM OpraHu3M, NHTaHUE, IbIXaHHWE, POCT, Pa3BUTHE, KPOBOOOpAIIEHHE,
BBIJICJIEHUE, OIOpa, JBUXKEHUE, pPa3MHOXKEHHE, MNMapTEeHOIeHE3, pa3JpaKUMOCTb, pediekc,
OprasHbl 4YyBCTB, MOBEJEHHE, cpela OOUTaHUs, MPUPOAHOE COOOIIECTBO) B COOTBETCTBHU C
MOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

packpeiBaTh OOIIME MPHU3HAKK >KUBOTHBIX M TpHOOB, YPOBHM OpraHM3allld >XKMBOTHOTO M
IpUOHOTO OPraHKU3Ma;

CpaBHMBATh KUBOTHbBIE TKAHU U OPraHbl )KUBOTHBIX MEXy COOOM;

CpPaBHMBATh CHCTEMbI OPraHOB MEXJy COOON M ONMpPENeNsiTh 3aKOHOMEPHOCTH CTPOEHUSI CUCTEM
OpPraHoOB B 3aBHCHUMOCTH OT BBIIOJIHIEMON UMHU (YHKIIHH;

ONHCHIBAaTh CTPOEHUE M JKU3HEIEATENBHOCTh JXMBOTHOTO OpraHM3Ma: OINOpY U JABW)KEHHUE,
IIUTAaHUE W T[HIIEBApPEHUE, [bIXaHUE U TPAHCIOPT BELIECTB, BBIICICHHUE, PErYJALUI0 U
MOBEJICHHE, POCT, PA3MHOKEHHE U PAa3BUTHE;

ONMCHIBAaTh PA3IMYHBIE THUIBI PAa3MHOXKEHMSI JKMBOTHBIX: T'MIPOCTATUYECKYIO JIOKOMOLHIO,
JIOKOMOIMIO NIPH IIOMOIIM TUAPOCKENIETa, JOKOMOIMIO IPHU MOMOIIU PhIYaKHBIX KOHEYHOCTEH,
THUIIBI )KU3HEHHBIX LIUKJIOB, IIPSMOE U HENIPSIMOE Pa3BUTHE Y HACEKOMBIX;



— XapaKTepu30BaTh IPOLECCHl JKU3HEIEATEIBHOCTH MXUBOTHBIX HM3YyYaeMBIX CHCTEMaTHYECKHX
IpYyNIl: JBM)KEHUE, IUTaHUE, JbIXaHHE, TPAaHCIOPT BELIECTB, BBIJCIECHUE, PETYIIALMIO,
IIOBE/IEHUE, POCT, Pa3BUTUE, PA3MHOKEHHUE;

—  BBIABJISITh IPUYMHHO-CJIEJICTBEHHBIE CBA3U MEXIY CTPOCHUEM, XKU3HEIEATEIbHOCTBIO U CPEeOn
OOUTaHUs )KUBOTHBIX ¥ IPUOOB U3y4aeMbIX CUCTEMaTHUECKUX TPYIII;

— pa3nuyaTh U OMUCHIBATH KUBOTHBIX M I'PUOBI M3y4aeMBIX CUCTEMATHYECKUX T'PYIII, OTACIbHBIC
OpraHbl W CHCTEMBl OpPraHOB >KMBOTHOTO II0 CXEMaM, MOJENAM, MYJSDKaM, penbe(HbIM
Ta0JIHLaAM;

— BBUIBJIATH IPU3HAKU KJIACCOB WIEHHCTOHOTMX U XOPAOBBIX; OTPSAJOB HACEKOMBIX U
MJIEKONMUTAIOIINUX;

—  BBIIOJHATH IPAaKTUYECKUE U J1abopaTopHble paboThl 0 Mopdosoruu rpudoB; No MopQoaoruy,
aHAaTOMMHU, (PU3MOJIOTUU U TOBEACHUIO JKUBOTHBIX, B TOM 4YHCI€ PabOThl C MHUKPOCKOIOM C
MOCTOSTHHBIMH ((PUKCHPOBAHHBIMU) M BPEMEHHBIMH MHUKpPOIpPENapaTaMH, HCCIIEI0BATEIbCKUE
paloThI ¢ UCTIOIBb30BaHUEM ITPUOOPOB U UHCTPYMEHTOB LIM(PPOBOIL 1TabopaTopHH;

— CpaBHUBAThb IPEACTABUTENEH OTAEIbHBIX CHCTEMAaTHYECKUX TIpPYyNIl >XUBOTHBIX U IpUOOB U
JIeJ1aTh BBIBOJIbI HA OCHOBE CPaBHEHUS;

— KJIacCU(PUUUPOBATh XUBOTHBIX Ha OCHOBAaHMU OCOOCHHOCTEH CTPOEHHsS U WHAMBHIYaTbHOTO
pa3BUTHS;

— BBUABJSITH 4YEPTbl HPUCHOCOOJIEHHOCTH JKUBOTHBIX M TPHOOB K cpeie OOUTAaHHUs, 3HAYECHUE
9KOJIOTUYECKUX (DAKTOPOB JUIsl AKUBOTHBIX;

—  BBISBJISITH B3aMOCBSI3M JKUBOTHBIX M TPHOOB B MIPUPOIHBIX COOOIIECTBAX, ICTTU MUTAHMS;

— YCTaHaBJIMBaTb B3aWMOCBSI3M MEXAY THUIIOM T[IOJOCTH Tejla, THUIOM KpPOBEHOCHOM U
BBIJIEJIUTENILHON CUCTEMBI;

— yCTaHaBJIMBATh B3aMMOCBSI3HU )KMBOTHBIX C PACTCHUAMM, IpUOaMU, JIMIIAKHUKAMHU U OaKTEpUSIMHU
B IPUPOHBIX COOOIIECTBAX;

— YCTaHaBJIMBAaTh B3aUMOCBSI3U MEX/y CTPOCHHUEM KUBOTHOT'O U CPEAON €ro OOUTaHMs;

— XapakTepu30BaTh >KUBOTHBIX U TPUOBI MPHUPOIHBIX 30H 3€MJIM, OCHOBHBIE 3aKOHOMEPHOCTHU
pacrpoCcTpaHeHHs! ’KUBOTHBIX U TPHUOOB 110 MJIAHETE;

— pacKpbIBaTh pOJib KUBOTHBIX U TPUOOB B MIPUPOIHBIX COOOIIECTBAX;

— pacKphIBaTh poJib TpUOOB B €CTECTBEHHBIX 3KOCUCTEMAX U COOOIIECTBAX;

— packpbIBaTb pOJIb JOMAIIHUX M HENPOIYKTHUBHBIX KMBOTHBIX B JKH3HM 4YEJIOBEKa; pOJIb
IIPOMBICIIOBBIX JKMBOTHBIX B XO3SWCTBEHHOW JAEATEIbHOCTH YEIOBEKa M €ro MOBCETHEBHOM
KHU3HH; OOBSACHITH 3HAUEHUE )KUBOTHBIX B IPUPOJIE U KHU3HH YETIOBEKa;

— TIOHMMAaTh IPUYUHBI U 3HATh MEPbI OXPaHbl )KUBOTHOI'O MUPA 3eMJIN;

— TIOHMMaTh (YHKIMM OPraHOB M CHCTEM OpPraHOB >XMBOTHOTO B KOHTEKCTE aJalTallud K
OKpY>Karolleu cpere;

— JIEMOHCTPUpPOBaTh Ha KOHKPETHBIX MpHMEpax CBs3b 3HAHUU MO OHOJOTMU CO 3HAHUSAMH IO
MaTemaTuke, (Gu3MKe, XUMHH, reorpapuu, TEXHOJIOTUH, MPEAMETaM T'yMaHUTAPHOTO IUKJIOB,
pa3IMYHBIMHU BU/IaMU UCKYCCTBA,

— HCIIONB30BaTh METOAbI OHMOJOTMH: TNPOBOJWTH HAOMIONEHHUS 3a >KMBOTHBIMH, OIMCBHIBATh
KUBOTHBIX, UX OpPraHbl U CHUCTEMBbl OPraHOB; CTABUTh MPOCTEHIINE OMOJOTHYECKHE ONBITHI U
9KCIIEPUMEHTHI;

— BiajeTh npuéMaMu paboThl ¢ OMonorudyeckor nHpopmanuen: GopMynupoBaTh OCHOBAHUS IS
U3BJICYEHUS U 000011IeHNs HHPOPMAIMHN U3 HECKOJIBKUX (3—4) UCTOUHUKOB; PeoOpa30BbIBATh
MH(POPMAIIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

— CO3/1aBaTh IMUCHbMEHHBIE U YCTHBIE COOOIIEHHS, TPAMOTHO HCIOJIb3Yysl MOHATUHHBIA ammapar
U3y4aeMoro pasjena OHOJIOTHM, CONPOBOXKIATh BBICTYIUIEHHME NIpE3eHTalMed ¢ ydéTom
0CcOOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.

9 kjacc
K xoHIly 00y4ueHus B IEBSITOM KJIacce 00y4YarOImUACs HAyIUTCS:



XapaKTepu30BaTh HAayKH O YeJOBEKE (AHTPOIIOJIOTHIO, aHATOMMIO, (PU3MOJIOTHIO, MEIUIMHY,
T'MCTOJIOTHIO, IUTOJIOTHIO U JIP.) ¥ MX CBSI3U C APYTUMH HAyKaMU;

OOBSICHATH TIOJIOKEHUE YEJIOBEKa B CHUCTEME OpPraHMYeCKOr0 MHpa, €ro IPOHCXOXKICHUE,
MPUCIIOCOOJICHHOCTh K PA3IUYHBIM AKOJOTHYECKUM (PaKTOpaM; OTIMYMS YeloBeKa OT APYTrux
KHUBOTHBIX; POJICTBO UEJIOBEUECKUX Pac; OCHOBHBIE Talbl U (DAKTOPHI IBOJIIOLIUY YEJIOBEKA;
IIPUBOJUTH IIPUMEpPHI BKJIaAa poccuiickux (B ToM unciue U. I1. ITaBnos, . 1. Meunukos u ap.) u
3apy0exHbIX (B TOM uncie [1. Dpnux u ap.) y4€HBIX B pa3BUTHE MIPEICTABICHUA 00 aHATOMHH, O
(GU3MOJIOTHH U APYTUX HAYKaX O YEJIOBEKE;

NPUMEHATh OMOJOTMYECKHE TEPMUHBI W TOHATHA (B TOM 4YHCIE: IMTOJIOTHS, THCTOJIOTHS,
aHaTOMHS YeJIOBEKa, (U3MOJOTHS YEJIOBeKa, T'MTHEeHA, AHTPOIOJIOTHS, IKOJOTHS YelIOBeKa,
KJIETKa, TKaHb, OPIraH, CUCTEMa OpPraHoB, MUTAHUE, JIbIXaHHE, KpOBOOOpaleHHE, OOMEH BELIECTB
U NpeBpallleHue dHEPruu, JBUKEHHUE, BBIIEICHUE, POCT, Pa3BUTHE, IIOBEIECHUE, PAa3MHOKEHUE,
pa3ApaXuMOCTh, PEryJsilus, rOMeocTa3, BHYTPEHHSSI Cpela, UMMYHHMTET) B COOTBETCTBHM C
IIOCTABJIEHHOM 3a/1a4eil U B KOHTEKCTE;

IIPOBOJIUTh OIMCAaHME I10 BHEIIHEMY BHJIY (HM300pak€HHUI0), CXeMaM OOLIMX IPHU3HAKOB
OpraHM3Ma 4eJIOBEKa, YPOBHEW €ro OpraHu3alluu: KJIETKH, TKaHU, OpraHbl, CHCTEMbl OPraHOB,
OpraHu3M;

CpPaBHMBATh KJETKM pa3HbIX TKaHEW, IPYII TKaHEW, OpraHbl, CUCTEMbl OpPraHOB YEJIOBEKa;
IIPOLIECCHI KU3HEICIATEIbHOCTH OpraHi3Ma 4eJI0BeKa, 1eJ1aTh BEIBOIbI HA OCHOBE CPABHEHHS,
XapaKTepu30BaTh MEXAHU3Mbl CaMOBOCIIPOM3BEACHMS KJIETOK; CPAaBHHMBATh MHUTO3 U MeHO03,
XapaKTepu30BaTh POJib KJIETOYHOTO sJIpa B ACTICHUU KIETOK, CTPOCHHE U (PYHKIIMH XPOMOCOM;
NPUMEHSATh OWOJIOTMYECKWE TEpMUHBI W TOHATUS (T€H, TEHeTH4YecKas WHKEHepus,
OMOTEXHOJIOTHSA, AJULIEINb, TEHOTHUI, (DEHTOTHII, CKPEIIMBAHNE), TOHUMATh UX CYITHOCTH;
XapaKTepu30BaTb OCHOBHBIE IIOJIOXKEHHUS KJIETOYHOM TeopuH, 3akoHel [. Mennens,
XPOMOCOMHYIO TE€OpHIO HacseacTBeHHocTH T. Moprana, 3akon XapauBaiinOepra;

pa3nuyath OWOJIOTMYECKM AaKTHBHBIE BEIIECTBAa (BUTaMHUHBI, (EPMEHTHI, TOPMOHBI U [Ip.),
BBISIBJISTH X POJIb B Ipoliecce 0OMEHa BEIIECTB U PEBPAICHUs SHEPTUH;

XapaKTepu3oBaTh OWOJOTHYECKUE MpPOIecChl: OOMEH BEIIECTB M MpPEBpallleHHe 3HEprum,
NUTAaHUe, JbIXaHUe, BbIJENIEHUE, TPAHCIIOPT BELIECTB, IBM)KEHUE, POCT, PETYISALUI0 (PYHKIH,
MMMYHHTET, pa3BUTHE, PAa3MHOKEHUE YEJIOBEKa;

BBISIBJIATH IPUYMHHO-CIIEJICTBEHHBIE CBSA3H MEXAY CTPOECHUEM KJIETOK, OPTaHOB, CUCTEM OpraHOB
OpraHu3Ma 4esioBeKa U UX (DYHKIMSIMHU; MEXIY CTPOCHHMEM, JKU3HEACATEIbHOCTBIO U Cpeon
00UTaHHUA YEI0BEKA;

OPUMEHATh  OMOJOrMYecKHe MOJENU JUId  BBIABICHUS OCOOCHHOCTEH  CTpOeHHMS U
(YHKIIMOHMPOBAHUS OPTaHOB U CUCTEM OPraHOB YEJIOBEKa,;

MIPUMEHSTHh OMOJIOTHYECKUE TEPMUHBI U TIOHATHUS: MUKPOQIIOpa, MUKPOOMOM, MUKPOCUMOUOHT;
OOBSICHATh HEHPOTYMOPAIbHYIO PETYJSIMIO TPOLECCOB JKU3HEACATEIBHOCTH OpraHu3Ma
YENI0BEKA;

XapaKTepu30BaTh M CpaBHUBATh O€3YyCIOBHbIE U YCIOBHBbIE pe(dieKchl; HacleACTBEHHBIE U
HEHACJIEJICTBEHHbIE TPOrpaMMbl MOBEACHUS; OCOOCHHOCTH BBICHICH HEPBHOM JEATENBHOCTH
YeNI0BEKA;

pa3nuyaTh HAclIEJICTBEHHbIE M HEHACJIENCTBEHHble (MH(EKIUOHHbIE, HEUH(PEKINOHHbIE)
3a00/ieBaHUsl 4YENIOBEKa; OOBACHATH 3HAU€HHE Mep MNPOPWIAKTHUKU B MPEAYHPEkKACHUU
3a00JIeBaHUI YEIOBEKa;

OOBSACHATh MPUUYMHBI HACIEACTBEHHBIX 3a00J€BaHHUIl 4YeIOBEeKa, MEXaHHW3Mbl BO3HHKHOBEHHUS
HaubOojee pacnpoCTpPaHEHHBIX U3 HUX, HCIONIB3YSd NpPU OSTOM TMOHATUSA: T€H, MYyTallus,
XpOMOCOMa, TE€HOM, CBOOOJHO ONEPUPOBATh 3HAHUAMU O NPUYMHAX PACHPOCTPAHEHHBIX
MHQEKIMOHHBIX  3a00JIeBaHUIl  4YelOBeKa, MNPHUHLUMNAX  NPOQWIAKTUKA U JICUCHHS
pacipocTpaH€HHBIX WH(MEKIIMOHHBIX 3a00JIEBaHUI YeTOBEKa; CBOOOIHO pelIaTh KaueCTBEHHBIC
U KOJIMYECTBEHHBIE 3aJjaud, OOBACHATh MPUHLUIBI COBPEMEHHBIX OMOMEIUIIMHCKUX METOOB,
STHKH OMOMEIMIIMHCKUX UCCIIEIOBaHUA;



BBINOJIHATH MPAKTUYECKHE U JabopaTopHble pabOTHl O aHATOMUU U (PU3UOJIOTHH YEJIOBEKa, B
TOM 4YHCJI€ PAabOThl C MHUKPOCKOIOM C TIOCTOSHHBIMU ((DPMKCHPOBAaHHBIMHM) M BPEMEHHBIMHU
MHUKpOIIpenapaTaMy, HCCIeIOBaTeIbCKHEe pabOThl €  HCIOJNb30BaHUEM MNPUOOPOB U
MHCTPYMEHTOB LIU(PPOBOI J1abOpaTOpuy;

pelaTh KaYeCTBEHHbIE U KOJIMYECTBEHHBIE 3a/1a4M, UCIIOJIb3Ysl OCHOBHBIE I10KA3aTENN 30POBbSI
4eJI0BEKA, IPOBOAUTh PACYETHI M OLIEHUBATh IIOJyYEHHbIE 3HAUCHMUS;

Ha3bIBaTh U apryMEHTUPOBATh OCHOBHBIE IPUHIUIIBI 3J0POBOT0 00pa3a >KU3HU, METO/IbI 3aILUThI
U YKpEIUIeHHs 3/10pOBbs UeIOBEKa: cOATaHCUPOBAHHOE MUTAaHUE, COOIIOIEHHE MTPABUII JIMYHOM
TUTHCHBI, 3aHATHA (QU3KYIBTYpOM H CIOPTOM, palMOHAJIbHAs OpraHu3anus Tpyaa u
MOJHOLEHHOI'O OT/bIXA, TO3UTUBHOE SMOLIMOHAIBHO-TICUXHUECKOE COCTOSHUE;

UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS JJIsi COONIOJIEHUS 3/J0POBOr0 00pasa KHU3HH,
cOaTaHCUPOBAaHHOTO  MUTAaHUSA, (U3UYECKOH AKTUBHOCTH, CTPECCOYCTOMYMBOCTH,  JUIA
MCKJIFOUEHUS BPEAHbIX PUBBIYEK, 3aBUCUMOCTEH;

BJIa/IETh NpUEMAMK OKa3aHHUs NEPBOM MOMOUIM YEIOBEKY IPU MOTEPE CO3HAHMS, COJTHEYHOM U
TEIUIOBOM YyZapax, OTPaBICHHUM, YTOIUIEHUH, KPOBOTEUEHUH, TPaBMaX MITKUX TKaHEH, KOCTeH
CKeJIeTa, OPraHOB YyBCTB, 0KOTaX U OMOPOXKEHHUH;

BJIAJIeTh MPUEMaMHU PabOTHI ¢ OHoornYeckoil mHpopMarmei: GopMyITupoBaTh OCHOBAHUS IS
u3BIIeUeHUS U 00001IeHNsT HHOPMAIMH U3 HECKOJIBKUX (4—5) HCTOYHHUKOB; MTPEOOpPa30OBHIBATH
MH(OPMALIHIO U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

MCIOJIB30BAaTh METOJbI OMOJIOTUH: HAOIIOAAaTh, U3MEPSTh, OIMUCHIBATH OPraHW3M YEJIOBEKa M
IIPOLIECCHl €0  KU3HEIESTEIbHOCTH; MPOBOAMTH IPOCTEHIINE HCCIEI0BaHUS OpraHu3Ma
YeJI0BeKa U OOBACHATH HX Pe3yJbTaThI,

coOnrofaTh mpaBwia 0€30MacHOro TpyAa IMpu paboTre ¢ y4eOHBIM U J1aOOpaTOPHBIM
000pyJOBaHUEM, XUMHUYECKOM IOCYJOW B COOTBETCTBUM C MHCTPYKLHMSIMHM Ha YPOKE U BO
BHEYPOYHOU JEATEIbHOCTH;

BJaJIeTh NMpUEMaMu paboThl ¢ OHonornyeckoi MHMGopmMarueit: GopMyIupoBaTh OCHOBAHUS IS
u3BJIeUYeHUs U 000011IeHNs HHPOPMAIIUK U3 HECKOJIBKUX HCTOYHHUKOB;

OOBSACHATH 3HaUEHHE paboT MO pacmUPpoBKEe FTEHOMOB BUPYCOB, OaKTepuil, TpuOOB, pacTeHUH U
KUBOTHBIX; XapaKTepHU30BaTh MOAXOAbl K aHauu3y OOJBIIMX JaHHBIX B OHOJIOTHH,
XapaKTepu30BaTh LEJU U 3a]1aui OMOMH(DOPMaTHKY;

CO3/1aBaTh IMHUCHbMEHHBIE U YCTHBIE COOOIIEHMS, IPaMOTHO HCIOJb3Ysl MOHATUHHBIM ammapar
M3Y4YEHHOIO paszjena OWOJIOTUH, CONPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTaluel ¢ ydéToM
0CcOOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB;

MPOSABIIATE HMHTEPEC K YIUIYOJEHUIO OHOJOTMYECKMX 3HAaHUM M BBHIOOPY OHMOJOTMHM Kak
npopuIBLHOTO TIpeJAMETa Ha YPOBHE CpemHero obimiero oOpa3oBaHusl uisl  Oyayiien
npoeCCHOHATBHON JEeSATeTbHOCTH B 00JacTH OMOJOTMH, MEAMIIMHBI, TCUXOJIOTUU U JIPYTUX
HaIlpaBJICHU.

4. TEMATUHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEAMETA «BUOJIOI' U5

7 KJIACC

[uronorus — apryMEHTHPOBAHKE JJOBOJIOB O KIIETKE KaK ¢IIMHUIIE ttps://resh.edu.ru/su
HayKa O KJIeTKe CTPOCHHUS M )KU3HEIESTEIEHOCTH OPraHu3MOB; bject/5/-

poccuiickas
Bupycomnorus apryMEeHTHPOBaHHE JOBOJOB O BUPYCAX, KaK 9NIEKTPOHHAS
— HayKa o HEKJIETOYHBIX (hopMax; IKOJIa
BHpYycax
CoBpemeHHast 03HAaKOMJIEHHE C COBPEMEHHOM Kitaccu(uKanuei ttps://resh.edu.ru/su
Kiaccudukanms OPraHU3MOB, C IBOJIIOLMOHHBIM yueHreM Yapib3a bject/5/-
OpraHu3MOB HapBuHa; poccuiickast
Mertoamt O3HAaKOMJIEHHE CO CTPOEHUEM M NpaBuiIaMu pabotel co | ttps://resh.edu.ru/su
HAYYHOT'O CBETOBBIM MHKPOCKOIIOM; bject/5/-
TIO3HAHUS B poccuiickas




ouosioruu

QJICKTPOHHAA
IIKOJIa

Bakrepuu n
apxen

BBIJICTICHNE XaPAKTEPHBIX MPU3HAKOB CTPOCHUS U
KI3HEEATSIFHOCTH OaKTEepHil U apXel;

ttps://resh.edu.ru/su
bject/5/-
poccuiickast
DJIEKTPOHHAs
IIKOJIa
https://www.greeni
nfo.ru/-
SOHIIMKJIOIIECAUA
pacTeHuii
https://www.sbio.in
fol/-

BCsI OMOJIOTHS

Muoroobpasue
OJTHOKJIETOTHBI
X 3YKapHoT

BBIJICTICHUE XapaKTEPHBIX MPU3HAKOB OJHOKIETOUHBIX;
0OBSCHEHHNE CTPOCHHUS OTHOKIIETOYHBIX, CIIOCOO0B HX
TIepEeIBIKEHHUS;

HaOJII0ZICHUE NIEPEIBIKCHNS B BOJIE HH(Y30pHH-
Ty(enbKH ¥ HHTEpIpPETALNS JaHHbIX;

ttps://resh.edu.ru/su
bject/5/-
poccuiickast
QJICKTPOHHAA
HIKOJIa

borannka —
HayKa o
pacTeHusIx

03HAKOMIIEHHE C 00BEKTAMH H3Yy4YCHUS 6OTaHI/IKI/I, eé
pa3aciaMu;

ttps://resh.edu.ru/su
bject/5/-
poccuiickas
3JIEKTPOHHAs
IIKOJIa

O6mas
OpraHu3aLyst
PaCTHTETHLHOTO
Opranusma

BBISIBJICHUE COIIOJYMHEHHOCTH YPOBHEU OpraHU3aLUU
MOJIEKYJIIPHOTO, KJIETOYHOI0, TKAHEBOT'O, OPIaHHOT O,
CHCTEM OPraHOB M LIENOT0 OPraHU3Ma;

ttps://resh.edu.ru/su
bject/5/-
poccuiickas
3JIEKTPOHHAs
HIKOJIa
https://www.greeni
nfo.ru/-
SHIUKJIOIIC AU
pacTeHui

KpacHhsie,
3enénble U
XapoBble
BOJIOPOCTIH

BBISIBJICHUE XapaKTEPHBIX IPU3HAKOB CIIOPOBBIX
PacTeHUil: KpacHBIX, 3€JIEHBIX U XapOBBIX BOJOPOCIEH,
MOXOBHJHBIX, MMATOPOTHUKOBUJIHBIX, IIJIAYHOBUIHBIX
pacTeHuii;

ttps://resh.edu.ru/su
bject/5/-
poccuiickas
3JIEKTPOHHAS
HIKOJIa
https://www.greeni
nfo.ru/-
OHIIMKJIOIICAUA
pacTeHui

10.

MoxoBHIHEIE
Wi Mxu

HCCJIICAOBAHNUE CTPOCHHUS MXOB, NAIIOPOTHUKOB,
XBOIIIGﬁ U IUIaAYHOB;

ttps://resh.edu.ru/su
bject/5/-
poccuiickast
QJICKTPOHHAA
HIIKOJIa
https://www.greeni
nfo.ru/-
SOHIIUKJIOIICAUA
pacTeHui
https://www.sbio.in
fol-

BCsI OMOJIOTHUS

11.

[InayHoBunHBEIE
(TmayHsI)

HCCJIIEAOBAHNUE CTPOCHUA MXOB, NAIIOPOTHUKOB,
XBOIIIGﬁ U IUIAYHOB;

ttps://resh.edu.ru/su
bject/5/-
poccuiickast
QJICKTPOHHAA
HIKOJIa
https://www.greeni
nfo.ru/-
OHIOUKJIIONIC U




pacTeHui

12. | MMamopotHHKOB | 2 HCCIIeIOBaHUE CTPOCHHUS MXOB, AlIOPOTHUKOB, ttps://resh.edu.ru/su
HATHBIE XBOIIEH W TUTAYHOB; bject/5/-
(TaropoTHUKHU poccuiickas
1 XBOIIN) ANEKTPOHHAS

KO
https://www.greeni
nfo.ru/-
SHIUKIIOTICTUSI
pacTeHui

13. | T'onocemennsie | 2 HCCIIEIOBAHKE BHEIIHETO CTPOEHUS BETOK, XBOH, ttps://resh.edu.ru/su

IIKIIEK U CEMSIH XBOWHBIX pacTeHui (€51b, COCHa, bject/5/-
JINCTBEHHUIIA); poccuiickas
000CHOBaHHE POJIM XBOWHBIX U LIBETKOBBIX PACTCHHUI B | JJEKTPOHHAS
MPUPOJIE U JKH3HHU YETIOBEKa; IIKOJIa
https://www.greeni
nfo.ru/-
SHIUKIIOIEAUS
pacTeHui
https://www.shio.in
fo/-
BCsl OMOJIOTHS
14. | liBeTKOBBIE 8 BBISIBJIEHUE XapaKTEPHBIX MPHU3HAKOB I[BETKOBBIX ttps://resh.edu.ru/su
pacTeHus pacTeHuii; bject/5/-
YCTAHOBJICHHE B3aHUMOCBSI3EH MKy OCOOCHHOCTAMH | pOCCHiiCKast
CTPOCHHS TIOKPHITOCEMEHHBIX PACTCHHUI 1 UX 9IIEKTPOHHAS
CHCTEMATHYECKOH MPUHAIIC)KHOCTHIO; IIKOJIa
OIUCaHKe MHOTOOOPAa3Hs IBETKOBBIX PACTCHHUIA; https://www.greeni
OIPEIEIICHIE CEMEHCTB BETKOBBIX PACTCHHHN U UX nfo.ru/-
OTJIMYUTEIIBHBIX IPH3HAKOB 110 CXeMaM, OIUCAHHUSIM, SHIUKIIOIEAUS
U300pasKEHHSIM, KUBBIM PACTCHHUSIM U TepOapHBIM pacTeHuit
obpasiam; https://www.shio.in
fo/-
BCsl OMOJIOTHS

15. | Kopens u 3 UCCIIEeIOBAHUE HA KMBBIX 00BEKTAX WITH Ha repbapHbix | ttps://resh.edu.ru/su

KOpHEBbIE o6pasiax MopQoIOTUH KOPHS, BUIOU3MEHEHHSI bject/5/-
CUCTEMBI KOPHEH; poccuiickast
O3HAKOMJICHHE C AHATOMHYECKHM CTPOCHHEM KOPHS Ha | 3JIEKTPOHHAS
TOTOBBIX MHKPOTIPEaparax; IIKOJTa
UCCIIEZIOBAaHUE C TIOMOIIBI0 CBETOBOI'O MUKPOCKOIA https://www.greeni
CTPOEHHsI KOPHEBBIX BOJIOCKOB,; nfo.ru/-
SHIUKIIOIEAUS
pacTeHui

16.. | IloGer n 9 HCCIIeIOBaHKE Ha )KUBBIX 00BEKTAaX WK Ha repOapHbIx | ttps://resh.edu.ru/su

noberossie o0pasiax Mopdosoruu nodera; bject/5/-
CHCTEMBI packpbitTie QyHKIHH BUIOU3MEHEHHBIX TOOETOB; poccuiickast
OITMCaHHE CTPOCHUS BETETATHBHBIX M TCHEPATHBHBIX SIIEKTPOHHAS
MOYeEK; TIKOJTa
aHaJIM3 TIOIIEPEYHOTO CIMJIa CTBOJIA PACTECHUIL; https://www.greeni
nfo.ru/-
SHITUKIIOTIC TSI
pacTeHui

17. | BereratuBHOE 1 OBJIaJICHNE MTPUEMAMH BETETATUBHOTO Pa3MHOKEHUSI ttps://resh.edu.ru/su
pa3MHOXEHHE pacTeHuii Ha MpuMepe KOMHATHBIX PACTEHUI; bject/5/-
pacTeHui poccuiickas

JIIEKTPOHHAS
KO
https://www.greeni
nfo.ru/-
SHIUKIIOTETUS
pacTeHui

18. | ®usuonorusm | 11 YCTaHOBJIICHUE B3aUMOCBSI3U YCIOBHUI U ttps://resh.edu.ru/su




KU3HEICATEIbH
OCTb pacTeHUH

MHTEHCHBHOCTH TIponiecca (POTOCHHTE3a; BIMSIHUC
(dboTocuHTE3a HA ypOXKAii;

ONMCaHNE KOCMUYECKON POJIH 3€JIEHBIX pacTEHUI
(K. A. TumupsizeB);

bject/5/-
poccuiickast
DJIEKTPOHHAs
IIKOJIa
https://www.greeni
nfo.ru/-
SHIMKJIONE IS
pacTeHuii
https://www.sbio.in
fol/-

BCsI OHMOJIOTHS

19. Oxonorus 4 PacKpBITHE MOHATHH «IKOJIOTHIECKHE (haKTOPBI», ttps://resh.edu.ru/su
pacTeHuii. «9KOJIOTUYECKHUE TPYIITBI PACTEHUI», «(DUTOLIEHO3Y, bject/5/-
Pacrenus B «OHOLICHO3Y», «IKOCHCTEMAY; poccuiickast
OPHUPOJHBIX JIIEKTPOHHAS
coo0lrmecTBax KO
https://www.greeni
nfo.ru/-
SHIUKIIOIEAUS
pacTeHui
20. | Pacrenus u 4 000CHOBaHUE MEP OXPaHbI PACTCHHIA; ttps://resh.edu.ru/su
YeJI0BEK OIUCaHKEe COBPEMEHHBIX KOJIOTHYECKUX MPOOIIEM B bject/5/-
COXPaHEHHH PACTUTEIHFHOTO MHUpPa 3EMIIH; poccuiickast
00BSICHCHHUE POJIH M 3HAYCHHS KYJIBTYPHBIX PACTECHHI B | 3JIEKTPOHHAS
KU3HH YEIIOBEKA; IIKOJIA
OBIIEE 68
KOJIMYECTBO
YACOBIIO
I[MPOTPAMME
8 KJIACC
1. I'pubbl 1 6 BBISIBIICHUE XapPAKTEPHBIX IPHU3HAKOB CTPOCHHS U ttps://resh.edu.ru/su
rpubOIOI00HBI KHU3HEIESTEIBHOCTH IPHOOB; bject/5/ -
€ OpPraHu3MbI HCCIICJIOBAHNE CTPOCHHUSI OHOKIETOYHBIX poccuiickast
MHOTOKJIETOYHBIX TPHOOB; IIPOLIECCa Pa3MHOKEHHUS JIIEKTPOHHAS
IPOOKEH; CTPOSHUSI IIOJOBBIX TE MUISIIOYHBIX IKOJIa
rpuboB; https://zoogalaktika
00BSICHEHHE CXOJICTB M pa3inyuii TprOOB ¢ PU/-HIMKIIOTIE KISt
PacTEHHSMH U )KUBOTHBIMU; ’KUBOTHOTO MHpa
2. 3o050rUs1 — 1 O3HAKOMJIEHHE C 00BEKTAMH H3YUYEHHS 300JI0THH, €€ ttps://resh.edu.ru/su
HayKa O paszenamu; bject/5/ -
KUBOTHBIX PacKpBITHE TEPMUHOB U MOHITHH 300J0THH: poccuiickast
TeJIEMHHTOJIOTHsI, SHTOMOJIOT U, HXTHOJIOT U, 9NIEKTPOHHAS
OPHHUTOJIOTHS U JP.; IIKOJIa
3. Oomas 4 HCCIIeIOBAaHNE XMMHUYECKOT'0 COCTaBa OPraHU3Ma; ttps://resh.edu.ru/su
OpraHH3aIus BBISIBJICHUE CYIIECTBEHHBIX IIPU3HAKOB KUBOTHOM bject/5/ -
’KUBOTO KJIETKH; poccuiickas
OpraHu3ma OTIpeIeNICHIE 110 BHEITHEMY BHIY (H300paKCHUSIM H SIIEKTPOHHAS
CXeMaM) OPTaHOWIOB YKHBOTHOW KIICTKH; TIKOJTa
OITMCaHNE CTPOCHHUS U JKU3HEACATEILHOCTH )KAUBOTHOMN
KIIETKH;
HCCIIEIOBAHME 0T MUKPOCKOITOM XHBOTHBIX TKaHEH;
4, Cucremaruka 2 KJIacCU(PUIMPOBAHHE OPraHU3MOB Ha OCHOBE HX ttps://resh.edu.ru/su
KHUBOTHBIX CTPOCHHS; bject/5/ -
CpaBHEHHUE JABYXCIOWHBIX M TPEXCIIOWHBIX KHUBOTHBIXK;, | pOCCHIiCKast
9NIEKTPOHHAS
IIKOJIA
5. JIBycnoliHble 3 BBISIBJICHUE XapaKTEPHBIX IPU3HAKOB CTPEKAIOLINX: ttps://resh.edu.ru/su
XKHUBOTHBIE CIIOCOOHOCTB K pereHepanui, IosBJICHHE HEPBHON bject/5/ -
CETH U B CBA3H C 9TUM Pe(IICKTOPHOTO MOBEACHHUS U poccuiickast




ap.;
YCTaHABIMBAaHHE B3aMOCBA3H MEXy OCOOCHHOCTAMHU
CTPOCHHS KJICTOK TeJIa CTPEKAIOIINX B UX (PYHKIHIMU;

QJICKTPOHHAA
IIKOJIa

6. Tpéxcroiitpie BBIIBJICHUC XapaKTEPHBIX MPU3HAKOB TPEXCITOWHBIX ttps://resh.edu.ru/su

YKHBOTHBIE JKMBOTHBIX; bject/5/ -
poccuiickast
SIIEKTPOHHAS
TIKOJIa

7. Tun BBIIBJICHUE XapaKTEPHBIX MPU3HAKOB KOJIBYATHIX ttps://resh.edu.ru/su
Kospuatbie 4epBeii; bject/5/ -
4epBU OMpeeNICHIE TI0 BHEIIHEMY BHIY, CXeMaM H poccuiickast

OIMCAHUSIM MPEJCTABUTEINEN KOIBYATHIX YEPBEH; SIIEKTPOHHAS
HCCIIeI0BaHKE IPU3HAKOB MPHUCIIOCOOICHHOCTH K IIKOJIa
cpefie OOMTaHUS Y KOJIBYATHIX YEPBEH,

apryMeHTHPOBAHUE 3HAYCHHS IPUCIIOCOOIEHHOCTH;

8. Tun MoJUTIOCKH OIUCaHKEe BHEIIHETO U BHYTPEHHETO CTPOSHHUS ttps://resh.edu.ru/su
MOJLTIOCKOB, ITPOIIECCOB KU3HECATEILHOCTH; bject/5/ -
YCTaHOBJICHHE B3aMMOCBSI3M CTPOCHUS M 00pa3a KM3HU | POCCHHCKas
C YCIIOBUSIMH OOHMTAaHHUS Ha TIpUMEpPE TIpeICTaBUTENEH SIIEKTPOHHAS
Tuna MOJUTIOCKHY; TIKOJIa
HaOJIOICHHE 3a TUTAaHHEM OPIOXOHOTHX H
JIBYCTBOPYATHIX MOJUTFOCKOB B IIKOJIBHOM aKBapHyMe,

OIpeJIe/ICHHE THIIOB TUTAHHU;

HCCIIeIOBaHNE PAKOBUH 0€33y0KH, MEPIIOBHIIBL,
OPY/IOBUKA, KATYIIKH, PAIlaHbl ¥ KIACCUPUIIUPOBAHIE
PaKOBHH MO KIIACCAM MOJUTFOCKOB;

9. Tun ITnockue BBISIBJIEHHE XapaKTEPHBIX MPU3HAKOB IUIOCKKX yepBel; | tps://resh.edu.ru/sub

YepBH oIpejieieH e TI0 BHEITHEMY BHJTY, CXEMaM U ject/5/ - poccuiickas
OIMCAHMUSIM TIPEACTABUTEINEH TUIIOCKHUX YepBEi; SIIEKTPOHHAS
IIKOJIa
https://zoogalaktika
fu/-sHIUKIIONIE 1S
JKHBOTHOTO MHPa
10. | Tun Kpyrubie BBISIBJICHUE XapaKTePHbBIX MPU3HAKOB KPYTJbixX uepseit; | tps://resh.edu.ru/sub
9epBU oTpeJIeIeHHE TI0 BHEITHEMY BHIY, CXeMaM H ject/5/ - poccuiickast
OIUCAHUSM MIPEJCTABUTENEN KPYIJIbIX UepBei; 9IIEKTPOHHAS
IIKOJTa
https://zoogalaktika
u/-3HIUKIONE AU
YKUBOTHOT'O MHPa

11. | Tun BBISIBJIEHHE XapaKTEPHBIX MPU3HAKOB TpejcTaBuTenei | ttps://resh.edu.ru/su
YUJICHHCTOHOTHE Tura YjIeHHCTOHOTHE; bject/5/ -

omMcaHue npeacTaBuTeeil knaccos (PakooGpasHbie, poccuiickas
IMaykoo0Opasubie, HacekoMbie) 110 cxemam, JIIEKTPOHHAS
U300pasKEHHAM, KOJUIEKIIHSM; IKOJIa
HCCIIEIOBAHUE BHEIIHETO CTPOSHHS MalCKOT0 XKyKa,

OIMCaHUE OCOOCHHOCTEH! ero CTPOCHHs KaK

MPEJICTABUTENSI KIIACCa HACEKOMBIX;

12. | Tun XopmaoBele. OITMCaHKMe CTPOESHHUS M MPOLECCOB XU3HeAesTenpHocTH | ttps://resh.edu.ru/su
TMoaTun JKABOTHBIX TPYIII aHAMHUI W aMHHOT; bject/5/ -
T'onoBoxopIoB BBIIBJICHUE XapaKTEPHBIX MPU3HAKOB poccuiickas
IS CHCTEMATHYECKUX IPYIII XOPIOBbIX; SIIEKTPOHHAS

TIKOJIa

13. | OGuwuii 0630p OITMCaHKMEe CTPOESHHUS M MPOLECCOB XU3HeAesTenpHoCcTH | ttps://resh.edu.ru/su
CTPOCHHUS H MO3BOHOYHBIX KHBOTHBIX; bject/5/ -
pa3BHUTHA BBISIBJICHUE XapPaKTEPHBIX IPU3HAKOB 03BOHOYHBIX; poccuiickas
[O3BOHOYHBIX JIIEKTPOHHAS

KO
https://zoogalaktika
Tu/-3HnuKIONEe AU
JKUBOTHOTO MHPa
14. | Hagxuace HCCIIeJOBAaHHE BHEIIHETO CTPOCHUS] PBIO Ha pUMepe ttps://resh.edu.ru/su




PrI0BI YKMBBIX 00BEKTOB; BHYTPEHHETO CTPOEHHS PHIO Ha bject/5/ -
BIIQKHBIX [IPEraparax; poccuiickas
BBUIBJICHHE XapaKTePHBIX PH3HAKOB KOCTHBIX PHIO; JIIEKTPOHHAS
YCTaHOBJICHUE B3aUMOCBSI3H BHEIIIHETO CTPOCHUS KO
cpenbl obuTanust peId (06TekaeMas hopma Tea, https://zoogalaktika
HAJINYHE CITM3H U 1p.); .Fu/-3HUMKIIOIE TVIsT
JKUBOTHOTO MHpa
15. | Beixon BBIIBJICHUE XapaKTEPHBIX MPU3HAKOB TpeacTaButeneit | ttps://resh.edu.ru/su
MO3BOHOYHBIX Kacca 3eMHOBO/THBIE; bject/5/ -
Ha CyILy. HCCIICIOBAaHUE CKEIETa JIATYIIKH; poccuiickast
Ambubuu, niu BBISIBJICHUC YEPT MPUCIOCOOICHHOCTH 36MHOBOIHBIX 9NIEKTPOHHAS
3eMHOBO/THBIC KaK K Ha3eMHO-BO3/IYILIHOM, TaK U K BOJIHOH cpesie IIKOJIa
oOHTaHHUs; https://zoogalaktika
Tu/-3HnuKIONEe AU
)KUBOTHOTO MHpa
16. | AMHHOTSI. BBISIBJICHUE XapaKTePHbBIX MPU3HAKOB npejcTaButeneir | ttps://resh.edu.ru/su
Pentunuu, uinu knacca [IpecMbikaroryecs; bject/5/ -
IMpecMBIKarOIIH OIHCaHHE YePT IMPUCTIOCOOICHHOCTH poccuiickas
ecst MPECMBIKAOIINXCS K BO3YIIHO-HA3eMHOM Cpele; JIIEKTPOHHAS
CpPaBHEHUE 36MHOBO/IHBIX U IIPECMBIKAIOLINXCS 110 KO
BHEIIHUM M BHYTPEHHUM MPU3HAKAM; https://zoogalaktika
Tu/-3HIUKIONE AU
’KUBOTHOTO MHpa
17. | Ituusr OIMCaHKEe BHEIIHETO U BHYTPEHHETO CTPOEHHUS, ttps://resh.edu.ru/su
MPOIECCOB KHU3HECATSIBHOCTH MITHII; bject/5/ -
HCCIIeIOBaHKE BHEUIHETO CTPOCHHUS MITUI] Ha poccuiickast
pa3naTtoyHOM Marepuaie (Iephbsi: KOHTYpPHEbIE, 9IIEKTPOHHAS
MyXOBBIE, yX); 0COOEHHOCTEH CTPOCHHUS CKEJIeTa KO
IITHII; https://zoogalaktika
00CYXK/IeHUE YepT MPUCIIOCOOIEHHOCTH ITHII K .FU/-3HUIMKIIOTIe M¥Ist
nonéry; JKHBOTHOTO MHPa
18. | MiekonuTaroul BBISIBIICHUE XapPAKTEPHBIX PHU3HAKOB HKHUBOTHBIX ttps://resh.edu.ru/su
ue KJ1acca MIIeKOIUTAIOIIHE; bject/5/ -
HCCIIeJoBaHne 0COOCHHOCTEH CKeneTa poccuiickast
MJIEKOTIUTAIOIIUX; 0COOEHHOCTEH 3yOHOI CHCTEMBI AIEKTPOHHAS
MITICKOTIUTAIOTIHX; IIKOJTa
YCTaHOBJIICHUE B3aUMOCBSI3EH MEKTY Pa3BUTHEM https://zoogalaktika
TOJIOBHOTO MO3Ta MIICKOTIUTAOIINX U MX TIOBEJCHUEM; | .FU/-IHITHKIOTIEAUS
KITACCH(PUIIMPOBAHIE MIICKOIUTAOIINX IO OTPSIIAM; ’KUBOTHOTO MHpa
19. | Mwuranue y pUMEHEHHE OUONIOTHYECKUX TEPMUHOB U MTOHSITHIA: ttps://resh.edu.ru/su
JKUBOTHBIX 0110pa, JIBUKCHUE, TUTAHKE, [TUICBAPEHUE, JIbIXaHUE, bject/5/ -
BBIZICIICHHE, PA3MHOXEHHE, POCT, PA3BHUTHE, poccuiickast
pa3apaKuMOCTh, MOBEACHHUE H JP.; 9NIEKTPOHHAS
OIKMCAHUE CTPOCHHS H )KU3HEACATEIILHOCTH )KUBOTHOTO | LIKOJIA
OpraHM3Ma: OIlopa M JBM)KEHHE, TUTAaHUE U https://zoogalaktika
MUIIIEBAPCHHUE, BIXaHUE M TPAHCIIOPT BEIIECTB, [TU/-sHIMKIOTIe NS
BBIZICTICHHE, PETYIISAIMS U TIOBEJICHNE, PA3MHOXKEHHE, ’KHBOTHOTO MHpa
POCT ¥ pa3BUTHE;
20. | Tpancropty 00BSICHEHHUE TIPOIIECCOB KU3HEAEATEHHOCTH ttps://resh.edu.ru/su
JKHMBOTHBIX JKMBOTHBIX; bject/5/ -
poccuiickas
SIIEKTPOHHAS
IIKOJIa
https://zoogalaktika
Tu/-3HnuKIONne AU
JKMBOTHOTO MHpa
21. | HdpixaHue y 00BSICHEHUE NPOLIECCOB KHU3HEACATEIBHOCTH ttps://resh.edu.ru/su
KHUBOTHBIX KMBOTHBIX; bject/5/ -
poccuiickast
9JIEKTPOHHAS

IIKOJIa




https://zoogalaktika
u/->HIUKIIONE AU
JKMUBOTHOT'O MHpa

22.

Brinenenue y
JKHBOTHBIX

00BSICHCHHE TIIPONECCOB KXKUBHEACATECIBHOCTH
KHUBOTHBIX,

ttps://resh.edu.ru/su
bject/5/ -
poccuiickast
DJIEKTPOHHAs
IIKOJIa
https://zoogalaktika
Tu/-3HnuKIONe AU
JKMBOTHOT'O MHpa

23.

Onopa u
JIBIDKEHUE Y
KHUBOTHBIX

00BsACHEHHE IMMPOLECCOB KUBHCACATCIBHOCTU
JKUBOTHBIX;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickas
QJICKTPOHHAaA
HIKOJIa
https://zoogalaktika
fu/-sHIUKIIONIE U
JKMBOTHOT'O MHpa

24.

Perynsauus
JKH3HEIEATENbH
OCTH Y
JKMBOTHBIX

00BSICHEHHE MMPOUECCOB KUZHCACATCIbHOCTU
JKHUBOTHBIX;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickas
3JIEKTPOHHAs
IIKOJIa

25.

Cpena
o0uranus u
JKOJIOTMYEeCcKas
HUIIIA

OMHUCaHKE Cpel OOUTAHUS, 3aHUMAEMBIX KHUBOTHBIMH,
BBISIBJICHUE YEPT MPHUCIIOCOOICHHOCTH JKUBOTHBIX K
cpejic OOUTaHuUs;

BBISIBJICHUE B3aUMOCBSI3H JKUBOTHBIX B IPUPOIHBIX
coo0I11eCTBaX;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickas
3JIEKTPOHHAs
HIKOJIa

26.

Bopanas cpena
oOuTaHus

OIMMCaHUE Cpea O6I/ITaHI/I$[, 3aHUMACMBbIX )KUBOTHBIMH,
BBISIBJICHUC UCPT HpI/ICHOCO6HGHHOCTI/I JKHUBOTHBIX K
cpene O6I/ITaHI/IH;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickast
QJICKTPOHHAA
HIKOJIa
https://zoogalaktika
u/-3HIUKIONE AU
JKUBOTHOI'O MHpa

217.

Hazemuo-
BO3JIyIITHAS
cpena
oOuTaHUs

OIMMCAaHUE CPE] O6I/ITaHI/I$[, 3aHUMACMBbIX )KUBOTHBIMH,
BBIABJICHUEC YCPT HpI/ICHOCO6HeHHOCTI/I JKHUBOTHBIX K
cpejiec 0OUTaHuUs;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickas
3JIEKTPOHHAS
HIKOJIa
https://zoogalaktika
Tu/-3HnuKIONe AU
JKMBOTHOT'O MHpa

28.

ITouBenHnas
cpena
oOuTaHus

OIUCaHKe CpeJl OOUTAHUS, 3aHUMAEMBbIX XHBOTHBIMHU,
BBISIBJICHUE Y€PT MPUCIOCOOICHHOCTH YKUBOTHBIX K
cpele OOUTaHuUs;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickast
3JIEKTPOHHAS
IIKOJIa
https://zoogalaktika
ru/-3HuMKIONE AN
JKUBOTHOI'O MHpa

29.

Opranu3MeHHa
s cpena
oOuTaHus

OIMMCAaHUE CPE 06I/ITaHI/Iﬂ, 3aHUMACMBbIX )KUBOTHBIMH,
BBISIBJICHUE YEPT HpI/ICHOCOGHGHHOCTI/I JKHUBOTHBIX K
cpelie OOUTaHuUs;

ttps://resh.edu.ru/su
bject/5/ -
poccuiickast
QJICKTPOHHAA
HIKOJIa
https://zoogalaktika
Tu/-3HnuKIONEe AU
JKMBOTHOT'O MHpa

30.

JKusotHBIE K

PACKPBITUC OHOJIOrMYECKUX TCPMHUHOB 1 MOHSTUH:

ttps://resh.edu.ru/su




YeJI0BEK OJIOMAIlIHUBaHHUE, CEJICKIIHs, TIOPOJa, HCKYCCTBEHHBIH | bject/5/ -
0T0Op, CHHAHTPOIHBIC BUABI, hCHOTHIL, TCHOTHII, poccuiickas
OMOTEXHOJIOTHS, KIICTOYHASI U TCHHASI HMEDKCHEPHSL, JIIEKTPOHHAS
KIIOHHPOBAHUE; KO
0OBbsACHEHHE 3HAYCHUS JOMAIIHUX XMBOTHBIX B https://zoogalaktika
HPHUPOJIC ¥ JKU3HH YETIOBEKa; .FU/-3HUMKIIOTIe YISt
JKUBOTHOTO MHpa
OBLIEE 102 42
KOJIMYECTBO
YACOB I10
ITPOTPAMME
9 KJIACC
1. YenoBek — 1 PackpbITHE CYIIHOCTH HAayK O YeIOBeKe (AHATOMUH, ttps://resh.edu.ru/su
OHOCOIHATTHHBI (bHU3MONOTHH, TUTHECHBI, AHTPOIOJIOTHH, IcuxoJoruun u | bject/5/ -
it BUA ap.); poccuiickas
9IIEKTPOHHAS
IKOJIa
2. Crpykrypa 3 2 Omnucanue 1o BHEUIHEMY BHY (M300paXKeHHIO), ttps://resh.edu.ru/su
opraHmsma cXeMaM OOIIHMX MPU3HAKOB OpPraHU3Ma YeI0oBeKa, bject/5/ -
YeNoBeKa YPOBHEH €ro OpraHMU3aliu: KICTKH, TKAHH, OPTaHBI, poccuiickas
CHCTEMBI OPTaHOB, OPTaHHU3M; JIIEKTPOHHAS
KOs
3. Heiiporymopan | 9 2 Omnucanne HEPBHOM CUCTEMBI, €€ OpraHu3aIiK U ttps://resh.edu.ru/su
bHAs PEryIISAIUs 3HAYEHMS; [IEHTPATBLHOTO U MepUpepHIECKOTO, bject/5/ -
COMATHYECKOTO U BETETATUBHOTO OT/IEJIOB; HEUPOHOB, | poCcHiicKast
HEPBOB, HEPBHBIX Y3II0B; pe(ICKTOPHOIT AyTH; 9IIEKTPOHHAS
CIIUHHOTO U TOJIOBHOTO MO3Ta, UX CTPOCHUS U IIKOJIa
GbyHKIuUi; HapynieHus B paboTe HEPBHON CHCTEMBI; https://anatomcom.r
TOPMOHOB, HX POJIH B PErYJISIIUAK (PU3HOTOTHICCKUX u/aHaTOMUS
GbyHKIHMI OpraHn3Ma; YeJIOBeKa- aTiiac
OO0BsicHeHHE peIIEKTOPHOTO IPUHIIHIIA PAOOTHI
HEPBHOM CHCTEMBL;, OPraHU3aI[M{ TOJOBHOTO U
CIIUHHOTO MO3Ta, UX (yHKIHUI; OTINYUTEIbHBIX
[PHU3HAKOB BErETATUBHOTO M COMATHIECKOTO OT/IEIIOB
HEPBHOW CHCTEMBI
4. Ornopa u 5 4 OObsICHEHHE 3HAUEHHS OMTOPHO-/IBUI'ATEIILHOTO ttps://resh.edu.ru/su
JIBIDKEHHE anmapara; bject/5/ -
HccrnenoBanue coctaBa U CBOWCTB KOCTeH (Ha poccuiickast
MYJBDKaX); 3JIEKTPOHHAs
BbIsiBIIeHHE OTIIHYUTENBHBIX TIPU3HAKOB B CTPOCHHH IIKOJTa
KOCTHOM Y MBIIIIEYHON TKaHEH; https://anatomcom.r
KnaccudunupoBanue THIIOB KOCTEH M MX COSAUHEHHI; | U/aHATOMUS
YeIoBeKa- aTiac
5. BuyTpennsis 4 1 VYKaxxuTe BU] JIESITEIEHOCTH ttps://resh.edu.ru/su
cpena bject/5/ -
Opranusma poccuiickast
9NIEKTPOHHAS
IIKOJIa
6. KpoBooGOpamen | 5 3 Omnncanue opraHoB KpOBOOOpaIIeHUs; ttps://resh.edu.ru/su
ue CpaBHeHHE 0COOEHHOCTEM CTPOEHHUS U POJIK cocynoB, | bject/5/ -
KPYTOB KPOBOOOpAIIEHHS; poccuiickast
OOBsicCHeHNE IPUYNH IBIDKEHUS KPOBH U JIUM(QBI TIO 3JIEKTPOHHAsL
cocyaM, H3MEHECHHUsI CKOPOCTH KPOBOTOKA B KPyrax TIKOJIa
KPOBOOOpAIIEHHST; https://anatomcom.r
u/ aHaTOMus
YeIOBEKa- aTyiac
7. Jlpixanue 5 1 OOBsICHCHHE CYIIHOCTH MPOLIECCa JIbIXaHus; ttps://resh.edu.ru/su

YcraHoBIIEHHE B3aMMOCBSI3U MEX/Yy OCOOCHHOCTSIMU
CTPOCHHS OPraHOB JAbIXaHUS U BBINOIHACMBIMU
GbyHKIHAMUY;

OObsicHeHNEe MEXaHU3MOB JIbIXaHMS,
HEHPOTryMOpaJIbHOM pPeryisiuiu paboThl OpraHoB

bject/5/ -
poccuiickast
QJICKTPOHHAA
HIKOJIa
https://anatomcom.r




JIBIXaHUS;
Omnwmcanue mporecca ra3000MeHa B TKAHAX U JIETKHUX;

u/ aHATOMHS
YeJI0BeKa- aTiiac

8. IMuranue u Ormrcanue OPTraHoOB THIEBAPUTEILHON CHCTEMEI, ttps://resh.edu.ru/su
THUIIIEBApCHHUE VcTaHOBJICHHE B3aUMOCBSI3H MEXIY CTPOCHHEM bject/5/ -
OpPraHOB MHUIIEBAPEHIS U BBIIOIHIEMbIMHI HMH poccuiickas
byHKIMSIMIEL JIIEKTPOHHAS
OOBsicHEHNE MEXaHU3MOB MTUIIEBAPCHUS, IKoJIa
HEHPOTyMOPaIbHON PETYIISIHH POIIECCOB https://anatomcom.r
MHIIECBAPCHUS; u/aHaTOMHS
YeIOBEKa- aTiiac
9. Obwmen O6ocHOBaHKE B3aMMOCBSI3HM YelIOBEKa U OKpykaromeit | ttps://resh.edu.ru/su
BEIIECTB U Cpensl; bject/5/ -
npeBpanicHue Omnucanue GHOJOTHYESCKU aKTHBHBIX BEIIECTB — poccuiickast
SHEPTUH BHUTAaMHHOB, ()EPMEHTOB, TOPMOHOB 1 O0OBSICHEHHE HX 9NIEKTPOHHAS
poJH B mpoliecce 0OMEHa BELIECTB M MPEBPAIICHUS IIKOJIa
SHEPTrHH;
KnaccudunupoBanie BUTAMHUHOB;
Ornpenenenne NPU3HAKOB ABUTAMUHO30B
TUIIOBUTAMHHO30B;
10. | Koxa Omnucanue cTpoeHus U QYHKIUIA KOKH, €€ ttps://resh.edu.ru/su
MPOU3BO/IHBIX; bject/5/ -
HccnenoBanve BnustHUS (PakTOPOB OKpYyIKaromen poccuiickast
Cpelbl Ha KOXKY; 9IIEKTPOHHAS
OOGBsICHEHHE MEXaHU3MOB TEPMOPETYJISAINH; IIKOJIa
https://anatomcom.r
u/aHaToMus
YEIOBEKA- aTyiac
11. | Brigenenue BrIsiBiIeHHE CYIIECTBEHHBIX PU3HAKOB OPTaHOB ttps://resh.edu.ru/su
CHCTEMBI MOYEBLIIEIICHNUS, bject/5/ -
OOBsICHEHHE 3HAYCHHUSI OPTaHOB CHCTEMBI poccuiickas
MOUYEBBIICIICHHS B BHIBEICHUH BPEAHBIX, PACTBOPUMBIX | 3JIEKTPOHHASI
B BOJIC BEILECTB; IKOJIa
VcTaHOBIIEHHE B3aUMOCBSI3U MEXY OCODCHHOCTSIMHE https://anatomcom.r
CTPOEHUSI OPraHOB M BBHIIIOIHIEMBIMH ()yHKIIUSIMHE; u/aHaTOMUS
YeIOBEKA- aTiiac
12. | Pa3mHOXeHHE U OOBsICHEHHE CMBICTIA OMOJIOTMYECKUX TIOHSTHI: TeH, ttps://resh.edu.ru/su
pasBHUTHE XPOMOCOMAa, XPOMOCOMHBIH Habop; bject/5/ -
PackpbITHE CYIIHOCTH TPOIIECCOB HACIESICTBEHHOCTH U | POCCHIICKast
H3MEHUYHBOCTH, MIPUCYIINX YEIIOBEKY, BIMSHUS CPEIBl | SJIEKTPOHHAS
Ha TIPOSIBIICHIE MMPU3HAKOB y YEIIOBEKA; IIKOJTa
https://anatomcom.r
u/aHaToMUs
YeIoBeKa- aTiac
13. | Opransl yyBCTB OmnncaHue OpraHoB YyBCTB U OOBSICHEHHE HX ttps://resh.edu.ru/su
1 CEHCOpHBIE 3HAYCHHUS; bject/5/ -
CHCTEMBI OO6bsicHeHHE MyTeH Nepeayn HEPBHBIX UMITYJIbCOB OT | pOCCHIiCKast
PELenToOpOB 0 KIETOK KOPBI OOJIBIIMX MOYIIAPHIA; JIIEKTPOHHAS
TIKOJTa
https://anatomcom.r
u/aHaToMus
YeIOBEKA- aTiiac
14. | TloBenenue u OObsICHEHHE 3HAUEHHS BBICILIEH HEPBHOM ttps://resh.edu.ru/su
MICHXHKA nesrensroctd (BH/I) B sku3Hu yesoBeka; bject/5/ -
[IpumMeHeHne ICUX0I0T0-(PU3NOIOTUIECKHUX MOHIATHN: | pocCHiicKas
MOBEJICHHUE, MOTPEOHOCTH, MOTHBBIL, IICHXHKA, JIIEKTPOHHAS
JJIeMEHTAapHAs PACCy0YHAs ASSITEbHOCTD, SMOLUH, IKOJIa
[aMsITh, MBIILIEHHE, PEYb U Ip.;
OO0cyxaeHue poiu ycloBHbIX pediekcoB B BH/I,
MEXaHH3MOB HX 00pa30BaHus;
15. | Yenosek u ApryMeHTHpOBaHHE 3aBUCHMOCTH 3[I0pOBbs YenoBeka | ttps://resh.edu.ru/su
OKpYy>Karomiast OT COCTOSIHUSI OKpY KaIOIIEeH cpelpl; bject/5/ -
cpena AHaJv3 ¥ OlleHUBaHUC BIHSHUS (PAKTOPOB PHCKA Ha poccuiickas




3J0pOBbE YEIOBEKA,;

ObocHOBaHME 370POBOTO 00pa3a KU3HH,
paLOHAIBLHON OpraHU3alUy TPYAa U TOJTHOLCHHOTO
OTZBIXA JUIS IOAJEPIKAHUS IICUXMYECKOTO U
(HU3HYCCKOTO 3M0POBbsSI YEIIOBEKA;

QJICKTPOHHAA
IIKOJIa

PesepBHOE Bpems 2

OBIIEE 68 27
KOJIMYECTBO

YACOB IIO

ITPOT'PAMME




