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IosicHuTeLHAA 3aIUCKA

Ha 6a3e nentpa «Touka poctay obecreunBaeTcs peanusaiis 00pa3oBaTelbHbIX TPOrPaMM
€CTECTBEHHO-HAYYHOM U TEXHOJOTMYECKOM HANpaBIECHHOCTEH, pa3pabdOTaHHBIXB
COOTBETCTBUH C TpeOOBAaHMAMHU 3aKOHOJATENBCTBA B cpepe 00pa3oBaHUs U C YUETOM
pexomeHganuii @exepanbHOro oneparopa yueOHoro npeamera «bruonorus.
O6pa3zoBaTenbHas IporpaMma Mo3BOJISIET HHTETPUPOBATh PEATU3YEMBbIE 31€Ch MOIXO0Ib,
CTPYKTYpY U COJIepKaHKe ITPU OpraHu3aliy 00yueHus buonoruu B S—Ixiaccax,
BBICTPOCHHOM Ha 0a3e J000ro U3 AOCTYMHBIX Yy4eOHO-METOTMIECKUX

xomiiekcoB (YMK).

Hcnonbs3oBanue o0opynoBanus 1entpa « Touka pocta» npu peanuzanuu 1aHHOMOIT
MO3BOJISIET CO3JaTh YCIOBHUS:

-171s1 PaCIIMPEHUs] COJEPKAHUS MIKOJIBHOTO OMOJIOTMYECKOr0 00pa30BaHUSL;

-JUTSl IOBBILICHUS TO3HABATEIbHOW AKTUBHOCTH OOYYaIOIIUXCS B €CTECTBEHHO-
Hay4YHOM0OacTH;

-JUI Pa3BUTHUS JIMYHOCTU peOCHKA B Mpoliecce 00yueHust OMOIO0TUM, €ro
crocoOHOCTeH,(OPMUPOBAHKS M YAOBIETBOPEHHUS COLMATIBLHO 3HAUYMMbIX MHTEPECOBU
OTPeOHOCTEH;

-1 pabOoThI ¢ 0apEHHBIMU LIKOJIBHUKAMH, OPTaHU3alUK UX PA3BUTHSA B

Pa3IMYHBIX 00JacTSIX 00pa30BaTENBLHON, TBOPUECKON NEATEILHOCTH.

[Ipumenss uudpoBbie 1a00paTOPUU HA YPOKAX OMOJIIOTHH, YUAIIUECS CMOTYTBBITIOIHHUTD
MHOKECTBO JJAOOPATOPHBIX padOT U FIKCIEPUMEHTOB 110 TIPOrPaMME OCHOBHOM LIKOJIBI.

buoJiorus pacrenmii:
Jpixanue mucTheB. Jpixanue kopHeu. [lornomenue Boibl KOpHAMH PACTCHHUIA.

Kopnesoe nasnenue. Mcnapenue Boabl pacteHussMu. GotocunTtes. [[pixaHnue cemsH.
VcnoBus npopacta-uus ceMsiH. TemnoaoOuBbie U X0I010CTORKIE PACTEHUS.

3oos0run:

N3ydeHne oqHOKIETOYHBIX KUBOTHBIX. I3yueHre BHEITHETO CTPOEHHUS JOKAEBOTO
4epBsi,HA0JI0JICHHE 32 €T0 MEPEIBIKEHUEM U PEaKIsIMUA Ha BHEIIHUE Pa3IpaxKeHuUsI.
M3yuenne cTpoeHUs MOJUTIOCKOB TI0 BJIQKHBIM TIpenaparam. MzydeHne MHOrooOpasus
YJICHUCTOHOTUX MOKOJIICKIHAM. M3ydeHue cTpoeHus phI0 10 BIaKHBIM MpenaparaM. M3yuenue
cTpoeHus nTull.MzydeHure cTpoeHus MIICKOMMTAIOIIMX 0 BJIIAXKHBIM TTpernaparaM. BoaHbie
KUBOTHBIC. Temno-KpOBHBIE U XOJIOAHOKPOBHBIE KUBOTHBIC

YeJsi0BEK U €r0 310pPOBbLeE:
N3yuenne kpoBoobOpaiienus. Peakius CCC Ha 103UpOBaHHYIO HATPY3KY.

3aBUCUMOCTbh MEXIY HAarpy3Koil U ypOBHEM IHEPreTH4ecKkoro oomMeHa. ['a3000meH B
nérkux. Mexanmsm nérounoro apixanus. Peakius JIC Ha Gu3nyeckyro HarpysKy.
KuzHeHHas EMKOCTD JIeTKUX. Bol-nenuTenbHas, IbIxaTelbHas U TepMOPETyIsATOpHas (QYHKIMS
koxH. JlefictBue hepMeHTOB HacyOCTpaT Ha MpUMeEpe KaTaasbl.

[Ipucnoco6aeHHOCTh OPraHM3MOB K cpefe 0OUTaHuS.

Qomas duosiorug:
JleiicTBue epMEHTOB Ha cyOcTpat Ha mpuMepe Katanasbl. Paznoxenue H,0,. Biusuue

pHcpenbl Ha akTHBHOCTH (pepMeHTOB. DaKTOPHI, BIAUSIOMINE Ha CKOPOCTHIIPOIIECCa
dboTocuHTE3A.



M3ydeHne KIETOK M TKAHEW pacTeHWH M KMBOTHBIX HA FOTOBBIX MHUKPOIMpENapaTaxu ux
onuca-Hue. BrlsBiIeHHE M3MEHUUBOCTH Yy OPraHU3MOB. BblsiBieHne mpucnocoOneHuit y
OpraHu3MoB Kcpenie 00uTaHus (Ha KOHKPETHBIX IpuMepax).

[Iporpamma paccunTana Ha 278 4acoB, CO CJICAYIOIINM PacpeeICHUEM YacoB IO ToaM
00y4eHUS:

5 kiacc 35 yacos;

6 xiacc 35 Jacos;

7 xiacc 70 yacos;

8 knacc 70 gacos;

9 kiacc 68 yacos.
TexHoJI0TUN, HCTI0JIb3yeMble B 00yYeHHH:
1.310poBbe cOeperarommue TeXHOJIOTUH
2. TexHOoI0THUsI KPUTHIECKOTO MBIIIIJICHUS
3.CucTeMHO-1eITeIIbHOCTHBIN MOIX0/T
4 nopMalimOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTHUU
5.JIMYHOCTHO-OPUEHTUPOBAHHBIN MOJIXO0/
6.IToprdhommo yuenmnka
7. TecToBBIC TEXHOJIOTHU
MeToabl 1 GpOpMBI  KOHTPOJISI: TECTHI B 00YYAIOIINX KOMITbIOTEPHBIX TPOTpaMMaXx;
OMOJIOTMYECKUE TUKTAHTHI, KOHTPOJIbHBIE PA0OTHhI, 3a4EThI, YPOKU-BUKTOPHUHBI.
@opmMbI NIPOMEKYTOYHOM aTTecTaluM: TecTupoBanue, BIIP, koHTpoabHbIE paObOTHI.
Y4yeOHUKM:
B. [laceunuk. buonorus. bakrepun, rpudsl, pactenus. 5 kiacc. - M.: [Ipoda, 2016.
B. ITaceunuk. buonorus. MHOrooOpasue moKpbITOCEMEHHBIX pacTeHUl. 6 kiacc. - M.:
Hpoda, 2016.
buomnorus. XXubotnslie. 7 knacc. B.B. [laceunuk, B.B. Jlattomun, B.M. [Takynosa. -
M.: Ipoda. 2017.
buonorus. Yenorek. 8 kmacc. /I. B. Konecos, P. JI. Mam, U. H. benses. - M.: [Ipoda,
2016.
buonorus. Beeneane B oOmryro Owosoruro. 9 kmacc. B. B. Ilaceunmk, A. A.
Kamenckuii, E. A. Kpukcynos, I'. I'. I1IBemos. - M.: Ipoda, 2016.

Texnuueckasi 6a3a nenrpa «Touka pocra» BKItO4aeT B ceds LuppoBbIe 1a00pPATOPUH,
HaOOPBI KJIACCHUECKOT0 000PYyI0BaHUS ISl POBEACHUSI OMOJIOTUYECKOTO MPAKTUKYMA,
B TOM 4HClie C WHCIOIb30BAHUEM MHKPOCKONOB. YUUTHIBAasg MPAKTHYECKUH OIBIT
NpUMEHEHHS JaHHOrO O00OpyIOBaHMS Ha ypokax OHONOTMM M B  IPOEKTHO-
MICCIIEN0BATENbCKOM EATETbHOCTH, CAENaH OCHOBHOM aKIIEHT HAa OMMCAaHUHU LIU(PPOBBIX
nabopaTtopuii M HMX BO3MOXHOCTAX. Ilpm »sToM 1mMdpoBbie Nabopatopuu B
KoMILIeKTauuu «buonorusy», «konorusy, Ousnonorus» coaepxkaT Kak MHIMBHIYalbHbIE
JATYMKH, TaK ¥ moBTopstomuecs (Tabdn. 1). HazBanus mocnemHux B mpuBeAEHHOW TabmuIle
BbIICJIEHBI KypcuBOM. Hanuume moJoOHBIX TMOBTOPSIOMIMXCSA JaTYMKOB pacHIUpseT
BO3MOXKHOCTH TI€J]arora 1o opraHu3annu 1a00paTopHOTONPAKTHKYMA.

JaTuynkn uudpoBbIX Ja00OPaATOPHIi M0 OMOJOTHH, IKOJIOTHH H PU3N0JIOTHH



Ne Buosiorus IK0JIOTUA Du3no0J10rus
n/m

1 Braxnoctn Bo3ayxa BraxxHOCTH BO3IyXa AprepuaibHOro

JIaBJICHUS
2 OnexTponpoBoAuUMOC | DnektporpoBoaumocTH| Ilynbca
TH

3 OcBeléHHOoCTH OcBelEHHOCTH OcBelmEéHHOCTH
4 pH pH pH

5 TemmepaTypsl Temmnepatypsl okpyxato- | TemnepaTypsl Tena

OKpY>Karo-1IeH Cpeabl | IEH CPeabl

6 Hurtpar-nonos YacToTsl apIxaHusa

I XJIOpUA-UOHOB Y ckopenus

8 3ByKa OKT

9 BiraxHOCTH 1MOYBBI Cuubl (3promerp)
10 Kucnopona

11 OnTH4ecKod MIOTHOCTH

525HM (KOJIOpUMETD)
12 OnTHYecKoy MIOTHOCTH
4701M (KomOpUMeTp)
13 MyTtHOCTH (TYypOUANMETD)
14 Oxucu yriepona

JIaT4uKu U AONONHUTENbHbIE MaTepuabl (IEPEXOIHUKH, YyBCTBUTEIbHbIC SIEMEHTHI,
METOJIMYECKIE MATEPUAIIBI, 3aPSATHOE YCTPOMCTBO U AP.) KOMIUIEKTYIOTCAB KOPOOKU-UEMOIaHBI.

KoHTpobHO-U3MepuUTeIbHbIE MATEPUAJIbI: KOHTPOJIbHBIE  PaOOTHI, TECTBI [10
paszenaM ydyeOHUKa.
Ilnanupyemble pe3yJbTaThl 00y4eHHs 10 Kypcy «buosorusi. 5—9 kaace»

IIpeAMETHBIE PE3yAbTATHI

-(popMUpOBaHNE EHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJIE, K COOCTBEHHOMY
OpraHu3My; NOHUMaHUE POJId OMOJIOTUH B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHOHAYYHOWKAPTUHBI MUPA;

-yMEHHUE MPUMEHATh CUCTEMY OMOJIOTMUECKUX 3HaHUN: PACKPBIBATh CYLIHOCTh KUBOTO,
Ha3bIBaTh OTJIMYMA XKUBOTO OT HEXKHUBOTO, IEPEUYUCIIATH OCHOBHBIE 3AKOHOMEPHOCTH
opranusauyu, QyHKIMOHUPOBAaHHUSA OOBEKTOB, SBICHUH, IPOLIECCOB )KUBOM MPUPOIBI,
HBOJIFOLIMOHHOTO Pa3BUTHS OPraHUYECKOTO MHpPA B €r0 €IWHCTBE C HEKHUBOU
IIPUPOIOH;




-c()OpMUPOBAHHOCTh MPEJACTABICHUNA O COBPEMEHHOW TEOPUM HBOJIOLUU U OCHOBHBIX
CBHJICTEILCTBAX IBOTIOLUH;

-BJIAJICHAE OCHOBAMH TIOHATHHHOTO amiapaTa ¥ HAYYHOTO fA3bIKa OMOJOTHH: MCIIOJIb30BAHHE
U3YYCHHBIX TEPMHHOB, TMOHSATUN, TEOpPUH, 3aKOHOB M 3aKOHOMEPHOCTEH JyIsl
00BsICHEHUS HAOTIOJAEMbIX OMOJIOrMYE€CKUX00BEKTOB, SIBJICHHUH U IPOIIECCOB;
-[IOHUMAaHUE CIIOCOOOB MOJTyYeHUsI OMOTOTUUECKUX 3HAHUN; HATUYKE OIbITA
MCTIONIb30BAHKSI METOI0B OMOJIOTHH C LENBI0 U3YUEHUsI KUBBIX 00BEKTOB, OMOJIOTUYECKHUX
SIBIICHUH U TPOIIECCOB: HAOIIOICHUE, OTUCAHKE, IPOBEICHNE HECTOXHBIX
OMOJOTUYIECKUX OIBITOB M SKCIIEPUMEHTOB, B TOM YHCJIC C MCIIOJIb30BAHUEM aHAJIOTOBBIX
U IIU(POBBIX TPUOOPOB ¥ HHCTPYMEHTOB,;

-YMEHHE XapaKTepru30BaTh OCHOBHBIE IPYIIIbI OPraHU3MOB B CUCTEME OPraHM4eCcKOro
Mupa (B TOM YUCIIE BUPYChI, OAaKTEpHH, paCTEHUs, IPUOBI, )KUBOTHBIE): CTPOCHHUE, TPOIECCHI
’KU3HENIEATEILHOCTH, UX MIPOUCXOXKICHNE, 3HAUCHUE B IPUPOJIC U )KU3HU YETIOBEKA;
-yMEHHE 00BICHATH TOJOKEHHUE YEIOBEKA B CHCTEME OPTaHUYECKOTO MUPA, €T
MIPOUCXOKICHNE, CXOJICTBA U OTJIMYHS YEIOBEKA OT JKUBOTHBIX, XapaKTEPU30BATh
CTpPOEHUE U MPOLIECCHI )KU3ZHECATEIPHOCTH OPTaHu3Ma YeJI0OBEKa, €ro
MPUCTIOCOOJICHHOCTD K Pa3JIMYHBIM 3KOJIOTHUECKUM (aKTopam;

-YMEHHUE OMUCHIBAThH KJIETKH, TKAHU, OPTaHbI, CUCTEMbI OPTaHOB U XapaKTEPU30BATh
BaKHEMHIIMEe OMOJIOTHYECKUE MPOIECCH B OPraHU3Max PacTeHUM, )KUBOTHBIX U YEJIOBEKA;
-c(OpMHUPOBAHHOCTH MPEICTABIICHUN O B3aUMOCBSI3U HACJIEAOBAHUSITIOTOMCTBOM
TIPU3HAKOB OT POAUTEILCKUX (OPM ¢ OpraHM3aANUEH KIETKH, HATHIUEM B HEH XPOMOCOM
KaK HOCUTEeNeH HacliecTBEHHON uH(opMaIiu, 00 OCHOBHBIX 3aKOHOMEPHOCTSAX
HacJeJ0BaHUs IPU3HAKOB,

-c(hOpMUPOBAHHOCTH MPEJICTABICHHH 00 OCHOBHBIX (PAKTOpaX OKPYKAIOIIEH CpeIbl, UX
POJIM B KU3HEIESITEIILHOCTH U IBOJIIOIIMN OPTaHU3MOB; MTpeICTaBlIeHNHE 00
AHTPOTIOTEHHOM (PaKTOPE;

-chOpMUPOBAHHOCTD MPEJICTABICHUN 00 SKOCUCTEMaX U 3HAYEHUU OMOPa3HOO0pa3us; O
r700abHBIX KOJOTHYECKUX MPo0IeMax, CTOSIINX Mepe]] YeI0BEYeCTBOM 1 CIIOCO0aXnX
TPEOIOTCHUS;

-yMEHHE peniaTh y4eOHbIe 3a1aur OHONIOTHIECKOTO COJEPKaHMUs, B TOM YHCIE BBISBISATH
TIPUYUHHO-CJICACTBECHHBIC CBSI3H, IPOBOAUTH PACUYETHI, IENIaTh BEIBOABI HA OCHOBAHUU
TIOJIyYEHHBIX PE3yJIbTaTOB;

-yMEHHE CO3/1aBaTh U PUMEHSTH CIIOBECHBIE U TpaduuecKue MOJCIH sl OObSICHEHUS
CTPOEHUS KUBBIX CUCTEM, SIBIICHUI U TTPOIIECCOB KUBOU MTPUPO/IBI;

-MIOHUMAaHKE BKJIaJa POCCUHUCKHUX U 3apyOEIKHBIX YUEHBIX B PA3BUTHE
OMOJIOTUYECKUX HAYK;

-BJIa/ICHUE HaBbIKAaMU pabOThl ¢ HHGOpMaIUe OMOTOTUUECKOTO COJEPKAHNUS,
NPEICTaBICHHON B pa3Hoil (hopme (B BUJIE TEKCTa, TAOIUYHBIX JAHHBIX, CXEM,
rpadukoB, AEarpaMm, Moaeel, N300paKeHUI ), KPUTHYECKOTO aHaln3a HHPOPMAIH
1 OLIEHKH €€ JT0CTOBEPHOCTH;



-yMEHHUE TTaHUPOBATD T10]] PYKOBOACTBOM HACTaBHUKA M TIPOBOJUTH YUeOHOE UCCIIeIOBAHKE
WM IPOEKTHYIO paboTy B 001acTH OMOJIOTUH; C yUeTOMHAMEUEHHOM 11e1n
GopmynupoBaTh NpodIEMy, TUIIOTE3Y, CTABUTH 337241, BHIOMPATh a/IEKBATHBIE METO/IBI
IS UX petienus, opMyIUpOBaTh BHIBOIbL; IyOIMYHO MPEACTABIAThH NOTyUYECHHbIE
pE3YyIbTATHL;

-yMEHHE UHTETPUPOBATH OMOIIOTHUECKHE 3HAHUS CO 3HAHUSMU JAPYTHX YUCOHBIX
MIPEAMETOB;

-c()OPMHUPOBAHHOCTH OCHOB 3KOJOTUYECKON TPaMOTHOCTH: OCO3HAHUE HEOOXOIUMOCTH
JENCTBUI TI0 COXpaHEHHI0 OMOPa3HO00pa3ust U OXpaHe IPUPOAHBIX IKOCHCTEM,
COXPaHEHUIO U YKPETIJICHHUIO 37I0POBbS YENOBEKa; YMEHHE BHIOMPATH LIEJIEBbIC YCTAHOBKU
B CBOMX JCWCTBUAX U MOCTYIKaX 0 OTHOUIEHUIO K dKUBOW MPUPOJE, CBOEMY
3I0POBBIO U 3I0POBBIO0 OKPYKAOIINX;

-yMEHHUE UCTIOIb30BaTh NPUOOPETEHHBIE 3HAHMS M HABBIKH JJIs1 370pOBOr0 00paza
’KW3HU, COATAHCUPOBAHHOTO MUTAHUS U PU3MYECKOM aKTUBHOCTH; HEMPUATUE BPEIHBIX
MPUBBIYEK U 3aBUCUMOCTEN; YMEHUE NPOTUBOJICHCTBOBATD JUKEHAYYHBIM
MaHUIYJAIUSAM BOOIACTH 3[J0POBbS;

-OBJIa/ICHUE TIPUEMAMU OKa3aHUS [1EPBOM IOMOLIN YEJIOBEKY, BHIPAILMBAHUS
KyJbTYPHBIX PACTEHHUI U yX0/1a 33 JOMALIHUMU )KUBOTHBIMH;

Conepsxkanue nporpaMmMbl
5 kaace, 35 yacon
Benenue (6 yacon)
buonoruss — Hayka o >XuBOH mpupojae. buosornyeckue Hayku U OOBEKTBI HX
U3ydeHus. 3HaueHue OWOJOTMM JJIs Pa3BUTHS OTpaciied HapOAHOIO XO3siicTBa U
oXpaHsbl npupobl. MeTobl uccienoBanus B Ouonoruu. buochepa — xxuBast 0607109Ka
maHeTsl, rpaHulbl Ouocheprl. IlapctBa xuBod npupoasl: bakrepuun, Pactenus,
Kupotubie u ['pubsl. [lpu3Haku u cBoiCTBa >XKUBBIX OpraHu3mMoB. Cpeabl oOMTaHUS
OpraHM3MOB:  HAa3€MHO-BO3IYILIHAs, BOJHAas, T[OYBEHHAas M  OpPraHU3MEHHAas.
[IpucnocoOnenusi OpraHu3MOB K OOWUTaHUIO B PA3IUYHBIX Cpefax. JDKOJIOTMUYECKHUE
(dakTopbl: abMOTHYECKHE, OMOTUYECKHE, AHTPOINOrEHHbIC. BiHsHUE 3KOIOrMYECKUX
(bakTOpOB Ha KUBbIE OPraHU3MBI.
OcHoBHBIe MOHATHUS: Ouosorusi, Ouocdepa, rpaHuilbl OMOChephl, IKOJIOTHS, METOJIbI
uccienoBaHus (HaOM0leHne, U3MEpeHHue, HKCIIEPUMEHT), 1apCTBa KUBOM MPUPOIbI
(baktepuu, Pactenus, )KuBotasie, ['prObl), MPU3HAKK M CBOWCTBA KUBOTO (KJICTOYHOE
CTpoeHue, 0OMEH BEIECTB U MPEBpALICHUE SHEPIUH, Pa3APAXKUMOCTh, PA3MHOKEHUE,
pOCT, pa3BUTHE), CpeAbl OOMTAHWUS OPraHU3MOB (HAa3eMHO- BO3JYIIHAs, BOJHAS,
MOYBEHHAs, OPraHU3MEHHAas ).
IIpakTuueckas padora «lIpoBenenue  (¢eHonoruvyeckux  HaOMOACHUA  3a
WU3MEHEHUSIMU, TPOUCXOIAIIMMU B )KU3HU PACTEHUN OCEHBIOY.
Ikckypeun: MHoroo0Opasue )KMBbIX OPraHU3MOB, OCEHHHUE SIBJICHUS B IPUPOJIE.

I'naBa 1. Kierounoe crpoenue opranuzmos (6 4)

YBenuuuTenbHbIe MPUOOPHI (JTyTa, MUKPOCKOM). Y CTPOMCTBO CBETOBOTO MUKPOCKOTIA U
npaBuia paboTel ¢ HUM. Kiietka. OCOOEHHOCTH CTpOEHUSI PaCTUTENbHOW KIIETKHU, €€
YacTH W OpPraHou[bl. XUMUYECKUA COCTAB KIIETKM (HEOPraHWYECKHUE M OPTraHUYEeCKUe
BelecTBa). Poib xumuueckux BelmiecTB B kieTke. [Iporiecchl KU3HENEATETbHOCTH
KJIeTKH. TkaHb. TUIBI TKAHEW PACTUTENBHOIO OPraHu3Ma U UX PyHKIIUH.



OcHOBHBIE MOHSATHS: KJIETKa, 000JI0YKA, IUTOIUIA3Ma, SAPO, SIPBIINIKO, BaKYOJIH,
IJIACTU/BI, TUTMEHTHI, XJOPO(MUIIJI, HEOPraHUYECKHE BEIIEeCTBA, OPraHUYECKHE
BemecTBa (OCNKH, SKUPBI, YTJEBOJBI, HYKJICHHOBBIC KHCIIOTHI), MEXKICTHUKH,
MEKKJIETOUYHOE BEIIECTBO, ABMKCHHE ITUTOIIA3Mbl, XPOMOCOMBI, TUIThl PACTUTEIIHBHBIX
TKaHel (0Opa3oBaTebHbIC, MEXaHUUECKHE, TOKPOBHBIC, ITPOBOJISIINE, OCHOBHBIC).

Ilepconanuu: Po6ept I'yk, Mapuemio Mansnuru.

«3HAKOMCTBO C YBEJIIMYUTEIBHBIMU IPUOOPAMEY).

«IIpuroroBnenue U paccMaTpUBAHUEIPENApaTa KOKHUIBI YEIIYH JTyKarno.
MHKPOCKOTIOM.

«IIpuroroBnenne npenapara u pacCMaTPUBAHUE MO MUKPOCKOTIOM JBHXKEHUS
LUTOIUIA3MbI B KJIETKAX JIUCTA JJIOJICH.

«PaccmarpuBanue non MHKPOCKOTIOM TOTOBBIX MHUKPONPENApPaTOB
Pa3IMYHBIX PACTUTENBHBIX TKAHEW.

I'nasa 2. llapcrBo bakrepun (3 u)

Crpoenne OakTepuaibHOM KiIeTKM. OTinuusg OaKTepUaTbHON KIETKH OT KIIETKU
pactenuii. @opmbl OaKkTepUaIbHBIX KJIETOK. OCOOCHHOCTH MUTAHUA M Pa3MHOKCHUS
oakTepuii. CriopooOpazoBanue. [[pudnHBI MIUPOKOTO pacrpocTpaHeHus OakTepuil Ha
riaHeTe. 3HaueHue OaKTepHil B MPUPOJIE U KU3HU YEIOBEKA.

OcHoBHBbIe TOHATHA: OaKTepuu, CHUHE-3eJieHble (LIIMaHOOAKTEpPUH), CanpoTpodHwl,
napasuThl, criopa OakTepuil, KIyOE€HbKOBBIE OaKTepuH, CUMOHO3, OOJE3HETBOPHBIC
OaKTepHu, SIUIEMUS.

I'aasa 3. Hapcreo I'pudsl (5 1)

OcobGennoctu cTpoenus TpuooB. OTINYUS KIETKU TPUOOB OT OaKTEPUATBHBIX KIETOK U
KJIETOK pacteHuid. llutanme u pazmMHOkeHHE TpuOOB. OTIMYMTENBHBIE TPU3HAKU
TpyO4YaThiX W IUIACTMHYATBIX MUISMNOYHBIX TIpuOOB. ChenoOHbIE U  SIIOBUTHIE
nuianoyHslie rpudsl. [TpaBuna coopa rpubos. [IpaBuia okazanus nepBoil JoBpaueOHOM
MOMOILM NpU OTpaBieHuu rpudamu. poxoku. [lnecHeBbie rpuObl. 3HAUEHUE JPOAOKEH
U IUIECHEBBIX I'pUOOB B NPUPOJE M KU3HM uejoBeka. ['puObl-mapa3uThl. 3HaueHHUE
napa3uTUYECKUX TPUOOB B MPUPOJIE U KU3HU YelloBeka. MeToibl 00prObI ¢ Tpubamu-
napa3uTaMHu.

OcHoBHbIe NOHATHUSI: TpuOHMIIA (MuUIENHil), TUQBI, [UBSITIOYHBIE TPUOHI:
IJIaCTUHYATHIE, TpyOUaThle, MUKOpPU3a, CUMOUO3, SIIOBUTHIE TPHOBI, ChEJOOHBIE
rpulbl, TIUJIECHEBbIE TPUOBI: MYKOP U MEHHUIMIUI, APOXIKH, CIIOPAHTHH, Tapa3uTHU3M,
T'OJIOBHS, CIOPBIHbSI, TPUO- TPYTOBUK.

JlaGopaTopHbie padoThbI:

«CTpoeHue TI0JOBBIX TeJl HUIAMOYHBIX TPUOOBY.

«M3ydyenre 0cOOEHHOCTEMN CTPOCHHUS TIIECHEBOTO IPrda MYKOPa U JPOXIKEI.

I'nasa 4. llapcrBo Pacrenus (15 u)
borannka — Hayka o pacteHHsSX. OCOOCHHOCTH CTPOCHHS PACTUTEIBHON KIICTKH.

Beicime wu Hu3mme pacreHus. OCOOCHHOCTHM CTPOCHUS € IKU3HEACSITEIBHOCTH
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX BOAOpociieli. MHorooOpasue Bogopocieii. Cpena



oOuTaHusa BOJOpOCIEH. 3HauYeHHE BOJOPOCIEH B NPUPOAE U KU3HU YeEJIOBEKa.
OcoOeHHOCTH CTpOeHUs JUIIalHUKOB. PacmpocTtpaHeHue numaiiHUKOB. Dopmbl
CJIOEBHIL] JINIIAWHUKOB: HAKUIIHAs, JIUCTOBAaTasl, KyCTUCTasl. 3HAYEHHUE JIMIIAWHUKOB B
OpUposie M KU3HHM yenoBeka. Mxu. OcCOOEHHOCTH CTpoeHus MXOB. MHoroobOpasue
Mx0B. Cpena oOuTaHus MXOB. 3HAaU€HHUE MXOB B TPUPOJIE U JKU3HU 4YEJIOBEKA.
[TarmopOTHUKH, XBOIIM U IUIAYHBI, UX CTPOCHHE, MHOTOOOpasue, cpena oOUTaHus, POJb
B IPUPOAE M KU3HHM 4YEJIOBEKAa. ['0JI0OCEMEHHBbIE, X CTPOCHHE, PacCHpOCTpPaHEHHE,
MHOT000pasue, 3HaueHHE B MPHUPOAE M KU3HHU uejoBeKa. [[BeTKOBBbIE pacTeHus, WX
CTpOoe€HHE U MHOrooOpasue. PacrpocTpaHeHue UIBETKOBBIX (IMTOKPHITOCEMEHHBIX)
pacTeHuil. 3HAUYE€HHE IBETKOBBIX pACTEHUl B TMPUPOJE M JKU3ZHU YEJIOBEKA.
[Ipoucxoxaenne pacteHnii. OCHOBHBIE ATallbl Pa3BUTUA pacTUTEIbLHOrO Mupa. OxpaHa
paCTECHUH.

OcHoBHBbIe NMOHATHSA: OOTAaHWKA, HU3IINE PACTCHUS, BBICIINE PACTEHUS, CIOCBUIIE
(TasmoMm), BOAOPOCIH, XpOMAaTO(POp, PHU30MIbI, JIMIIAWHUKH, JUIIAKHUKA 1O (opMme
cioeBuia (HAKUIHBIE, JUCTOBAThIE, KYCTHCTBIC), MOX, CIOpa, BBICIIUE CIOPOBbBIC
pacTeHusi, COEpMaTO30HUJ, SUIEKIEeTKa, IUIayHbl, XBOIIW, MANOPOTHUKH, BaiiH,
KOPHEBHUIIIE, CIIOPAHTUU, TOJIOCEMEHHBIE, CEMSI, BBICIIIME CEMEHHBIE PACTEHUS, KEHCKas
IIUIIKA, MYKCKasl IIUIIKA, MOKPHITOCEMEHHbIE (IIBETKOBBIE), IIBETOK, TUIOJ, PACTCHUS
(omHONIETHHE, IBYJIETHHE, MHOTOJIETHHUE), >KU3HEHHbIE (DOpMBI pacTeHui (IepeBbs,
KyCTapHUKHU, TPABBI), TAJICOHTOJIOTHS, TATIE000TAaHUKA, PUHUODUTHI.

JlaGopaTopHblie padoThI:

«M3yueHne ocoOEHHOCTEN CTPOEHUS 3€JIEHBIX BOJAOPOCIEID.

«M3yueHne 0COOCHHOCTEN CTpOEHUSI MXa» (Ha MPUMEPE MECTHBIX BUJIOB).

«3yuyenue 0COOEHHOCTEM CTPOEHHUS CIIOPOHOCALIETO
XBOIIIAW CIIOPOHOCSIIIETO MANOPOTHHUKAY.

«M3yyenre ocoOEHHOCTEN CTPOCHUSI XBOU U IIUIIEK XBOWHBIX pacTeHUN» (Ha IpuMepe
MECTHBIX BUJIOB).



Coaep:xaHue nporpaMmbl
6 xiaacc, 35 yacoB

CtpoeHue 1 MHOT000pa3ue MOKPbITOCeMEHHBIX pacTenuii (14 uacos)
[ToxpeiTocemennblie. PaznooOpasue, pacnpocTpaHeHHe, 3HaUCHUE.
CrtpoeHune ceMsiH OJTHOJOJIbHBIX U ABYAOJIBHBIX PACTEHU. BBl KOpHEW U TUTIBI
KOPHEBBIXCUCTEM. 30HBI (Y4aCTKH) KOpHS. Bugon3MeHeHnst KOpHEH.
[ToGer. [Touku u ux crpoeHue. Poct u pazsutue noodera.
Bremnee ctpoenue nucra. Knerounoe crpoenue nucra. BugonzMenenus
muctheB.CTpoenue crediis. MHoroobpasue credineil. BumonzMenenus
o0eros.
[{BeTok u ero crpoenue. Coupetus. [1moapl u ux knaccudukanus. Pacipoctpanenue
IJI0JI0OB UCEMSIH.
JleMoHCTpanus
Buemnee u BHyTpeHHee cTpoeHus KoOpHs. CTpoeHue mno4eKk (BEreTaTuBHON H
reHEepaTUBHOW) U pacroyniokeHne ux Ha crebdne. CrTpoeHue mnucta. Makpo- H
MUKpocTpoeHue cte0is. PaznuunbieBub! couetuil. Cyxue u COYHbIE TUIOABI.
JlaGopaTopHbie padoThbI:

1.«CTpoeHue ceMsH ABYI0JIbHBIX pacTeHuit». Lludposas naboparopus no

HKOJIOTUH (IaTYMKOCBELIEHHOCTH, BIaKHOCTU U TEMIIEPATYPhl).

2. «CTpOoeHHE 36pHOBKH MIIEHULIBD.

3. «Bunabl KOpHEN».

4. « I3yueHue BHYTPEHHETO U BHEIIHETO CTPOEHUS KOPHSI.

5. « I3yueHune CTpOeHHE MOYEK».

6. «3ydyeHne CTpOCHUS JTUCTay.

7. « I3yueHne MUKpOCTPOEHUS CTEOIIS.

8. « I3yueHue BUAOU3MEHEHHBIX TOOETOBY.

9. « I3y4ueHue cTpoeHust UBETKay.

10. « O3HaKOMJIEHHUE C pa3HBIMH BUJAMH COLIBETHII.

11. « Cyxue 1 COYHBIE TUIOIbD.

Kuszub pacrennii (12 uacoe)

OCHOBHBIE MPOIIECCHI KUZHENCATESILHOCTH (MMUTaHUE, TbIXaHUEe, 0OMEH

BEILECTB, POCT,Pa3BUTUE, PA3MHOKECHHE).

MunepanbHOE U BO3yIIHOE TUTaHUE pacTeHurd. POoToCHHTES. [IpIXanne pacTeHui.
UcnapenueBonsl. JIucronaz. [lepenBuxenne BOAbI U MATATEIbHBIX BEIIECTB B
pactenuu. [Ipopactanue cemsin. CiocoObl pa3MHOKEHUS pacTeHuid. PasmHoxxeHue
CIIOPOBBIX pacTeHuil. PazMHOXkeHue ronoceMeHHbIX pactenuid. [lonoBoe u 6ecrnionoe
(BereTaTUBHOE) PA3MHOXKEHUE MOKPHITOCEMEHHBIX PACTCHUM.

JemoHcTpanus

OnbIThI, TOKA3bIBAIOIINE 3HAYCHUE BObI, BO3AYXa U TEILIa ISl IPOPACTAHUS CEMSIH;
MMUTaHWE MPOPOCTKOB 3aITACHBIMU BEIIECTBAMH CEMEHU; MOJYUEHUE BBITSKKU
XJIOporILIa; MOTIOMEHUE PACTCHUSIMHU YTIIEKUCIIOTO Ta3a U BBIJEICHHE KUCIOPO/ia Ha
CBeTy; oOpa3zoBaHHE KpaxMmaia; JbIXaHHe PACTeHUI; UCTIApEHUE BOJIbI JTUCThSIMH;
NepeIBUKEHIE OPraHMUYEeCKUX BEIIECTB MOIy0Yy.



JlaGopaTopHbie padoThbI:

«IlepenBuxeHne BOJbI 1 MUHEPAIbHBIX BEMIECTB IO IPEBECUHEY.

«MuHepanpHOE MUTaHUE PACTEHUHN U 3HaUeHue BOAbD. [ludpoBas madoparopus mo
AKOJIOTUH (JaTYMK BIAXKHOCTH, OCBEIIICHHOCTH )

«Bo3aymHoe nutanue pactenuii — GorocuuTe3». [ludposas madoparopus mo
HKOJIOTUH (JaTYMK YTIEKHUCIOro Ta3a U KUCI0pOo1a)

«/Ipixanme u oOMeH BemiecTB y pactenuii». L{udposas maboparopus mo SK0I0THH
(IaTYUKYTIEKUCIIOTO ra3a U KUCIopoia)

«YcnoBus mpopactanus ceMsan». L{udposas nabopatopus Mo 3KOI0TUU
(1aTYNKOCBENIEHHOCTH, BJIAXKHOCTH U TEMIIEPATYPHI).

Knaccudukanus pacrennii (5 uacos)

OCHOBHBIE CHCTEMATUYECKUE KATETOPUU: BUJ, POJI, CEMENUCTBO, KJIacC, OTAEII,
1IapCTBO.3HAKOMCTBO € KJ1acCU(UKAIIUEH IIBETKOBBIX PACTCHUM.

Kinacc JIBynonsHbie pactenus. Mopdonornyeckas xapakrepuctuka 3—4 ceMencTB
(C y4ETOMMECTHBIX YCIOBHI).

Knacc OnnononsHbie pacteHusi. Mopdonorudyeckas XxapakTepUCTUKA 371aKOB U
TWIeHHBIX. BaxHelme cenbcKkox03siCTBEHHbIE PACTEHUS, OMOJIOTUYECKHE OCHOBBI
WX BBIpAIIUBAHUS WHAPOTHOXO3sIICTBEHHOE 3HaYeHHE. (Br1I00p 00bEKTOB 3aBUCHUT
OT CIIeLUATIU3AlNK PACTEHUEBO/ICTBA B KAXK/I0M KOHKPETHOM MECTHOCTH. )
JemoHcTpanus

JKusble u repbapHbIe pacTeHUs, PAtOHUPOBAHHBIE COPTA BAXKHEUIITUX
CEIBCKOXO3SIMCTBEHHBIX PACTEHU .

JlabGoparopHblie padoThI;

«BbISIBIE€HNE TPU3HAKOB CEMEICTBA MO BHEIIHEMY CTPOCHUIO PACTCHUIN.
IIpupoansie coodmecrBa (4 uaca)

B3auMocBs3b pactenuii ¢ qpyrumu opranuzmamu. Cumomo3s. [lapazutusm.
PacturensHbiecOOOIIECTBA U MX THUIIHI.

Pa3BuTHe U cMeHa pacTUTENBHBIX COOOIIECTB. BiusiHue nestenbHOCTH

YeJIoBeKa HapacCTUTENIbHBIE COOOIIECTBA U BIMSHUE TIPUPOJTHON CPEIbl Ha
YeJI0BEKa.

CoaeprkaHue nNporpaMMmael.
7 xaace, 70 yacoB

Beenenne (2 yaca)

OO6mue cBeneHus o >KUBOTHOM Mupe. Mctopus pa3Butus 300510ruu. MeToabl U3y4eHUs
KUBOTHBIX. Hayka 30050rust 1 ee cTpykrypa. CXOACTBO U pa3Inyus ’KUBOTHBIX U
pactenuii. CuctemMaTuka )KUBOTHBIX.

Pa3nen 1. [Ipocreiimue (2 yaca)

[Ipocreiime: MHOrooOpasue, cpefa U Mecta 0OuTaHus; 00pa3 )KU3HU U TTOBEICHHUE;
OMOJIOTMYECKUE U IKOJIOTUYECKHE OCOOCHHOCTH; 3HAUYEHUE B IPUPOJIE U KU3HU
YeJI0BEKa; KOJIOHUATbHBIE OPTaHU3MBI.

HMemoncTpanust Kusbie nundy3opuu. Mukpomnpenaparsl IpOCTEUIINX.

Paznen 2. MHoOrokJ/jieTouHnble JKUBOTHbIE (32 yaca)

becrno3BOHOYHBIE JKUBOTHBIE.

Tun I'yOku: MHOTOOOpa3ue, cpena obutanus, 00pas >KU3HU; OMOTIOTUYECKUE U
HKOJIOTUYECKNEOCOOEHHOCTH; 3HAUEHUE B MPUPOJIE U KUZHU YETIOBEKA.



Tun KuineynononoctHeie: MHOTOOOpasue, cpeia 00uTaHus, o0pa3 sKU3HU; OMOJIOTHYECKHE
U HKOJIOTHYECKHE OCOOEHHOCTH; 3HAUEHHE B MPUPO/JIE U )KU3HU YETIOBEKa; UCUe3arolue,
pEAKUE UOXPAHSIEMbIEC BHJIBI.
JeMoHcTpanust Mukporpenapar npecCHOBOIHOM Tuipbl. O0pa3ipl Kopaiia.
Brnaxusiiinpenapat meayssl. Bugeopunbm.
Tune! [1nockue, Kpyrnsie, Konbuarslie uepBu: MHOToOOpasue, cpeia U Mecta
oOuTaHus; 00pa3KU3HU U MOBEJICHUE; OUOIIOTUYECKUE U IKOJIOTHUYECKHE
0COOCHHOCTH; 3HAUE€HUE B IPUPO/JIE U JKU3HU YEIIOBEKA.
Tun Mosuttocku: MHOTOOOpasue, cpea oouTaHusi, 00pa3 KU3HU U TTOBEACHHUE;
OMOJIOTUYECKUE UIKOJIIOTMYECKHUE OCOOCHHOCTH;, 3HAUCHHE B MPUPOJIE U KUZHU
YeJIoBeKa.
JMeMoHncTpanust MHOroobpasue MOJUTIOCKOB U UX PAKOBHH.
Tun Urnokoxue: MHOrooOpasue, cpea oOuTaHusi, 00pas *KU3HU U TOBEACHUE;
OMOJIOTMYECKHUE U IKOJIOTMUYECKUE OCOOEHHOCTH; 3HAUEHHUE B IPUPOJIE U KUZHU
YEJI0BEKa.
JeMoHcTpanust Mopckue 3Be3/1bl U Ipyrue uriiokoxue. Buaeopuibm.
Tun Unenucrtonorue. Kiacc PakooOpa3znbie: MHOTOOOpasue; cpeaa oOutaHus, oopas
YKU3HHU UTIOBEAEHUE; OMOJIOTMYECKUE U HKOJIOTHYECKUE OCOOEHHOCTH; 3HaYEHUE B
IPUPOJIE U JKU3HU YEJIOBEKA.
Knacc [TaykooOpa3Hbie: MHOTOOOpasue, cpena oOuTaHusi, 00pas *KU3HU U MOBEACHUE;
OMOJIOTMUYECKUE U IKOJIOTUYECKUE OCOOEHHOCTH; 3HAUEHUE B PUPOIE U KUZHU
yenoBeka. Kitacc Hacexkomble: MHOr0oOOpasue, cpea oouTanust, 00pa3 KU3HU U
IIOBEJICHUE;
OMOJIOTMYECKHE U IKOJIOTUYECKUE OCOOEHHOCTH; 3HAUEHUE B PUPOE U KUZHU
yenoBeka. Tunn Xopaossie. Kitace JIanuieTHUKH.
[To3BoHOUHBIE )UBOTHBIE. Hankimacc PeiObl: MHOTOOOpasue (KpyriopoThie,
XpsIILIEBbIE, KOCTHBIE); cpefia OOuTaHus1, 00pa3 *KU3HH, TOBEJECHUE; OMOJOTUYECKHE
Y DKOJIOTMYECKUE OCOOEHHOCTH; 3HAYEHUE B IPUPOJE U KU3HH YETIOBEKA;
MCYE3aI0IINE, PEAKUE U OXPAHSIEMBbIE BUIBI.
Kiacc 3emMHOBOIHBIC: MHOTOOOpa3ue; cpesia oOuTanus, o0pas >KM3HU U MTOBEJICHHUE;
OMOJIOTMYECKUE U IKOJIOTUYECKHNE OCOOEHHOCTH; 3HaYEHUE B IPUPOE U KU3HU
4eJIOBEKA; HCUE3at0LIUE, PEJKHE U OXPAHSIEMbIE BUIBI.
Knacc [Ipecmbikatomumecs: MHOT0OOpas3ue; cpena oouTanus, 00pas >KU3HU U
NOBe/IeHNE; OMOJOTMUYECKHE U HKOJIOTUYECKNE OCOOCHHOCTH; 3HaUE€HUE B
PUPOJE U KU3HU YEJIOBEKA; NCUE3AIOIINE, PEAKUE U OXPAHSIEMBIE BUJIBI.
Kinacc IItuner: MHOrooOpasue; cpena oOuTaHusi, 00pa3 )K1U3HU U TTOBEJICHUE;
OMOJIOTUYECKUE U IKOJIOTUYECKHE OCOOEHHOCTH; 3HaYEHUE B IPUPOJIE U KU3HU YEJIOBEKA;
MCYE3aI0IINE, PEIKUE HOXPAHIEMbIE BUIbI
dkckypeun M3yueHre MHOrooOpasus NTHII.
Knacc MnekonuTarouue: BaKHEHIINE NPEICTABUTENN OTPSAIOB; Cpeia OOUTaHMs,
o0pa3 *U3HUU NOBEACHUE; OMOJIOTUYECKUE U IKOJIOTHYECKHUE OCOOEHHOCTH; 3HAYEHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA; NCUE3AIOIIUE, PEAKHE U OXPAaHIEMbIE BUJIBI.
JlemoHcTpanus Buneoduiabm.
JlaGopaTopHblie padoThI:

1. « MHOTOOOpa3ne KOIbYaTHIX YEPBEII».

1. «3HAKOMCTBO C pa3HOOOpa3reM paKoOOPA3ZHBIX).

2.«V3yyeHue npeactaBuTene OTps 0B HACEKOMBIX )



3.« Habmro/ieHre 3a BHEIIHUM CTPOCHUEM U TIEPEABUKEHUEM PHIO».
4.« VI3ydeHue BHEIIHETO CTPOCHUS MTHID.

Paznen 3. DBoJonusi CTpoeHus M PYHKIM OPraHOB H HX CHCTEM Y KHBOTHBIX (14
4acos)

[TokpoBsl Tena. OnopHO-ABUTaTENIbHAS CHUCTEMAa M CIIOCOOBI TIEPEABUKEHUSI.

[Tonoctu tena.Opransl apixaHus U razoooMeH. Opransl nuiieBapenus. OomMeH
BEILIECTB U IpeBpalnieHue s3Heprun. Kposenocnas cucrema. Kposs. Opransi
BBIJICTICHUS.

OpraHbl 9yBCTB, HEPBHAS CUCTEMa, MHCTUHKT, peduiekc. Perymnsaius aestenpHOCTH
OpraHu3Ma.

JleMoHCTpanus Braxxnble npemnaparbl, CKeJIEThl, MOJCIIA U MYJISKU.
JlabopatopHbie padoThi: 1. «3yueHne ocoOEHHOCTEN pa3IuYHbIX IOKPOBOB

tenay. Paznen 4. UnauBuayaibHoe pa3BUTHE JKHBOTHBIX (3 uaca)

[Iponnenue poxa. Opranbl pasmHOxkeHUs. CrnocoObl pPa3MHOXKEHHS JKUBOTHBIX.
OmnogoTBopenue. Pa3Butue >KMBOTHBIX C TpeBpamieHueM u 6e3. [lepuommzarus u
MPOJIOJKUTEIbHOCTD AKU3HU KUBOTHBIX.

JlabopaTtopHublie padotbl: 1. «3ydenue cranuii pa3BUTHS >KUBOTHBIX U OINpPECICHUE
WX BO3paCTay.

Pa3nen 5. PazBuTHe U 3aKOHOMEPHOCTH pa3MellleHUsI ;KUBOTHBIX Ha 3emute (3
yaca) Jloka3aTelIbCTBA DBOJIONNN: CPABHUTEILHO-aHATOMHYECKHE,
AMOpHOIOTHYECKUE, TaeoHTonornueckue. Y. JlapBuH 0 npuyrMHax 3BOJIIOLHMH
YKUBOTHOTO MUpa. Y CIIO)KHEHUE CTPOCHHUSI ) KUBOTHBIX U pa3HOOOpa3ue BUIOB KaK
pe3yabTaT SBOJIOIUY.

Apeansl oOutanus. Murpamuu. 3akOHOMEPHOCTH pa3MEIICHUS )KUBOTHBIX.
JMemoncTpanus [laneoHTosorndyeckue 10Ka3aTeabCTBa 3BOJIIOIHUU.

Pa3nen 6. Buouenosnl (4 uaca)

EcTecTBeHHbIE U NCKYCCTBEHHBIE OMOLIEHO3HI (BOJIOEM, JIYT, CTEIb, TYH/IPA, JIeC,
HACEJICHHBIUTTYHKT). DaKTOpHI CPe/ibl U UX BIUSIHUE HA OnolieHOo3kI. [lenu nmutanus,
MOTOK SHEPTUH.

B3anMocCBsI3bp KOMIIOHEHTOB OMOIIEHO3a U UX MPUCTOCOOJIEHHOCTD JIPYT K APYTY.
IKCKYypCUHn N3yueHnne B3aMMOCBSI3U )KUBOTHBIX C JPYTUMU KOMITOHEHTAMHU
onoreHo3a. PeHoornueckue HaOIIOAEHUS 32 BECEHHUMHU SIBJICHUAMH B KU3HU
JKUBOTHBIX.

Pa3nen 7. )KuBOTHBIi MUP ¥ X0351iiCTBEHHAS AeATEJILHOCTD YesoBeKa ( 5 uacos)
Biusinue nesaTenbHOCTH YeoBeKa Ha KUBOTHBIX. [IpoMbIces ’KUBOTHBIX.
OnomaninuBanue. PazBesieHre, OCHOBBI COJEPKaHUS U CEJIEKIINU
CEIBCKOXO3SIICTBEHHBIX )KUBOTHBIX.

Oxpana >KMBOTHOTO MHpA: 3aKOHbI, CHCTEMa MOHUTOPUHTA, OXPAHSIEMbIE TEPPUTOPHUHU.
Kpacnasgknura. PanijmoHaJibHOE HCITOJb30BAaHUE KUBOTHBIX.



Conep:xanue nporpaMmal.
8 kuacc, 70 yacoB

Pa3nen 1. Hayku, n3y4aromme opranu3m JejgoBeka (2 gac)

AHatomus, GU3NOJIOTHS, TICUXO0JIOTHS 1 TUrhueHa. CTaHOBJICHNUE M METOIBI
UCCIICIOBAHMUS.

Pasznen 2. [lpoucxo:kaeHue yejioBeka (2 yaca)

CucreMaTryecKkoe noJiokeHue yenoBeka OCHOBHBIE ATAIlbl YBOJIIOLUN YETIOBEKA.
UYenoseueckuepachl. YenoBeK Kak BUL.

Jemoncrpanust moaenu «IIponcxoxaeHue 4enoBeKka», MOAEIEH OCTaTKOB

JIpEBHEHN KYJIbTYPBIYEIOBEKA.
Paznen 3. CTpoeHue opranusMa 4ejioBeka (5 4acos).
O6mmii 0630p opranusma. Kiierounoe crpoenue opranuszma. Tkanu. OOpazoBaHue

TKaHEW. DNUTENNaIbHbIE, COCIUHUTEIIbHBIC, MBIIICUYHbIC, HEPBHAS TKAHb.
Crpoenue u QyHkiusiHeiipona. CuHaric.
PediexTopHast peryssiius OpraHoB U CUCTEM OpraHU3Ma.

[enTpanbHas u nepudepruyeckast 4acTu HepBHOM crucTeMbl. CIMHHOW U TOJIOBHOM
Mmo3r. HepBbin HepBHBIE y3ibl. Pediekc u pedexTopHas ayra

JleMOHCTpanus pa3jioXKeHUs MEPOKCUAA BOAOPOJa (PEPMEHTOM

katana3oi. Jlaboparopuas padora Nel «PaccmaTpuBaHue KJIETOK U
TKaHel B ONITHYECKUI MHUKPOCKOID)

JlaGopaTopHnasi padora Ne2 «KoseHHnblii peduiexkc»

JlaGoparopHasi pabora Ne3 «CamoHa0J/Il0leHHe MUTATEJILHOI0 pediexkca u
YCJIOBHSI €erONpPOSIBJICHUS] M TOPMOKEHHD)

Pa3nen 4. OnopHo-aBuraTe/ibHas cucreMa (7 4acoB)

3Ha4Y€HHE ONIOPHO-/IBUTaTEIbHON CUCTEMBI

Cxkenert uenmoBeka. CkeneT mosicoB cBOOOTHEIX M3MeHeHNS, CBSI3aHHBIC C
Pa3BUTHEM MO3ra U peud. TUMbl COEAUMHEHUN KOCTEN: HEMOABUKHBIC,
MOJIYNIOJIBM)KHBIE, TTOJIBHKHBIE (CycTaBbl). CTpOEHHE MBI U CYXOKUITUH.
O0630p MBIIII] YETTOBEUYECKOTO TeJia. MBIIIIBI-aHTAarOHUCTHl KUCUHEPTUCTBHI.
PaboTa ckeneTHbIX MBILIL U UX peryisuus. [lonstue o nBUraTenbHOM equHuLE.
M3MeHeHue MBIIILbI IPYU TPEHUPOBKE, MOCIEACTBUS TUIIOJUHAMUN. DHEPreTHKA
MBIIIEYHOTO COKpalieHus. JnnamMuueckas u cratuueckas padoTa.

[IpuuuHbI HApYILICHUS] OCAHKH M Pa3BUTHSI INIOCKOCTONUS. VX BBISIBIICHHE,
NPEYNPEXIECHUE NUCTIPABICHHE.

[lepBas momorp mpu ymmodax, nepeioMax KOCTeH U BRIBUXaX CYCTaBOB.
JleMOHCTpaUA CKEJeTa U MYJSIKEH TOpCa 4elIOBEKA, uepena, KOCTen
KOHEYHOCTEW,T03BOHKOB, PACIIMIIOB KOCTEM, IPUEMOB IIEPBOU ITOMOIIU

MIpU TpaBMax.

JlaGoparopHasi padbora Ne4 «MUKPOCKONIMYECKOE CTPOEHUE KOCTH
JlaGopaTopHnasi padora Ne 5 . «PaGoTa ocHOBHBIX MbIII. Posb

IJIEYeBOr0 MOSICa BABUKEHUAX PYKID)

JlabopaTropnass padora Ne 6 « YToMileHHE NPH CTATHYECKOH U
AUHAMUYeCKOil padore» JlaGopaTopHbie padoThl Ne 7 « Pab0oThI 0CHOBHBIX
mMbi» [upposast sadopaTopust Mo Ppu3n0I0rum (IATIYUK CHIOMeP)
JlabopaTtopHasi paGora Ne 8 « BeisiBjIeHHe HAPYLIEeHHIT
ocankmn»JlaGopaTtopuas padora Ne 9 «BbisiBjieHne

IJIOCKOCTOIHS



IIpakTHyeckas padoraNel«M3yueHune pacnosiokeHus MBI F0J0BbD)
Pa3nen 5. BHyTpenHsis cpeaa opranu3ma (3 yaca)

KoMnoHeHThI BHYTpEHHEN CpeJibl: KPOBb, TKAHEBas KHUIKOCTh, TuMpa. 1x
B3auMoJiericTeue. 'omeocta3. CoctaB KpoBU: 11azMa U (POPMEHHBIE SJIEMEHTHI
(TpOMOOIIUTEI, SPUTPOLIUTHI, JIeWKkouThl). X pyHkmmu. CBepThIBaHUE KPOBH.
Posnp kanpuus u BuTamuHa K B CBEpTHIBAHMMKPOBU. AHAJIN3 KPOBHU.
Manokposue. KposerBopeHnue.

Bboprba opranusma c undexuuenn. UMMmyHuteT. 3anmTHbie 6apbepbl opranusma. Jlyu
[TacTep

u WN. WN. MeunukoB. AunTurensl u antutena. Cneruduueckuii u
Hecnieuuuuecknii  UMMyHHUTET. VIMMYyHUTET KIETOUYHBIA W TyMOpPAJIbHBIM.
Nmvmmynnast cuctema. Ponbk num@onuToB B MMMYHHOW 3ammuTe. dDaroumros.
Bocnanenue. ndeknnonnsie U napasutapusie 601e304. Bopora

uHpexunn. Bo3Oyaurtenu u nepeHocurku 0one3nu. banumio- u
BUpycOHOcUTENM. TeueHne nHpeKuoHHbIX O0one3nei. [IpoduakTuka.
NMMyHoOII0THS Ha CITy>K0€ 310pOBBS: BAKIIUHBI U JIEYEOHBIE CHIBOPOTKHU.
EcTecTBEHHBIN U UCKYCCTBEHHBI UIMMYHUTET. AKTUBHBIN U TACCUBHBIN
MMMYHUTET. TkaneBass coBMecTUMOCTb. [lepennBanue kpoBu. [ pymmnbl KpOBH.
Pesyc-daktop. [lepecanka opraHoB U TKaHEH.

Pa3nen 6. KpoBeHocHasi m tuMpaTndeckasi CHcTeMbl opranusmMa (7 4acoB)
OpraHbl KPOBEHOCHOM U JIMM(PATUUECKON CUCTEM, UX POJIb B OpraHU3Me.
CtpoeHne KpOBEHOCHBIX U TuM(paTruueckux cocyoB. Kpyru

KpoBooOparienus. CtpoeHue u padorta cepaua. ABTOMaTu3M cepala.

JIBr>KeHue KpoBH 10 cocynam. Perynsius KpoBOCHA0XEHUsI OPraHoB.
AprepuanbHOe JaBIIEHHE KPOBH, IyJIbC. [ MTHEHA cepaeyHO-COCYAUCTON
cucteMsl. JloBpaueOHast moMolLIbs TPH 3a00J€BaHUH cepAla U cocynos. [lepBas
MOMOILb IPU KPOBOTEUEHUSIX.

JleMOHCTpanusi MOJEJNEN ceplla U TOopca YeIOBEKa, IPUEMOB H3MEPEHUS
apTepuaibHOro JaBieHuss 1no Meroay KopoTkoBa, HpPHUEMOB OCTaHOBKH
KPOBOTEUYEHHH.

3HaueHue ApixaHud. Opra"bl AbIXaTeIbHOM CHUCTEMBI. JlpIXaTenbHBIE MYTH,
rojocoodpaszoBanue. 3a0oyeBaHus JAbIXaTeabHbIX MmyTed. [lonokeHne BEHO3HBIX
KJIAIIAaHOB B OITYIIEHHOM U MOAHATOMPYKE. MI3MEHEHMS B TKaHAX MPU MEPETIKKAX,
3aTPYIHSIONMX KpoBooOpatieHue. OnbIThI,

BBISICHSIOIINME MPUPOAY MyJibca. OyHKIIMOHATbHAS Mpoda: peaKius
CEPJIEYHO-COCYUCTON CUCTEMBI HA JO3UPOBAHHYIO HATPY3KY.

JlabopaTtopnasi pa6ora Ne 10. «i3mepenue kKpoBsaAHOro naBJjeHus» [{udposas
nabopatopusano guznonoruu (narauk YCC)

JlabGopaTopHnasi padora Ne 11. «IToacuéT ynapoB myjbca B OKOE U NMPH
¢pusnueckoii Harpyske» [{udposas mabopatopus o Gu3noIOTHU
(aprepuanbHoro nasieHus) Jlaboparopuasi padora Nel2. «Onpeaesienue
CKOPOCTH KPOBOTOKA B COCY/IaX HOITEBOI 010K

Paznen 7. JIpixanue (5 yac)

3nauenue apixanud. CTpoeHue v (PyHKIIMU OpraHoB JpixaHus. ['onocoodpa3oBanue.
WNudekunonHbie U Opranndeckue 3a0071eBaHus IbIXaTENbHBIX MTyTeH, MUHAATUH

¥ OKOJIOHOCOBBIX Ma3yX, Mpo(duaakTuka, 1oBpauedHas moMoinb. ['a3000meH B
JIETKUX U TKaHsAX.MexaHu3Mbl BJoXa U Bbioxa. HepBHas u rymopanbHas
perymsinus Asixanus. OxpaHa BO3AyHIIHOM cpeapl. OyHKINOHAIbHbBIE



BO3MOYKHOCTH JIbIXaTe€JIbHON CUCTEMBI KaK MOKa3aTeNb310POBbs: KU3HEHHAS
€MKOCTb JIETKHUX.

BrisiBnenue u npenynpexaeHue 6oae3Heit opranoB Abixanus. Ourooporpadus.
TyOGepkyne3 upak jerkux. [lepBas momonrs yronarwmemy, IpHu YAYIICHUN U
3aBaJIMBAaHUH

3emileld,  dnekTporpaBme. KiuHuyeckas W OHOJOTHYECKAass  CMEPTh.
HckyccTBeHHOE JIbIXaHHME M HEnmpsiMoi maccax cepaua. Peanumanus. Biusaue
KypEeHUSs U IPYTUX BPEAHBIX MPUBBIUEK HAOPTAHU3M.

JleMOHCTpanusi MOJIEJIM FTOPTaHU; MOJCIIH, TIOSICHSIOIIEH MEXaHU3M BJI0Xa U
BBIJI0XA; IPUEMOBONPEICTCHUS TPOXOIUMOCTH HOCOBBIX XOJ0B Y MaJICHbKHUX
JIeTEeH; POJIM PE30HATOPOB, YCUIIMBAIOIIUX 3BYK; OIbITA IO 0OHAPYKEHUIO
YTJIEKUCIIOTO T'a3a B BBIABIXaEMOM BO3/yX€; U3MEPEHUS )KU3HEHHON €MKOCTH
JICTKUX; PUEMOB NCKYCCTBEHHOTO JIbIXaHMSI.

DYHKITMOHATBHBIE TIPOOBI € 33/ICP’KKOU JTBIXaHMS Ha BIIOXE U BBIJOXE.
JlaGoparopHasi pabora Nel3 «CocraB BABIXaeMOI'0 M BbIAbIX2€MOI0
Bo3ayxa». [{ludposasnabopaTopust o 3KoJ0ruu (AaTYUK OKUCH YIiiepoaa,
KHUCJIOPOJA, BIAXKHOCTH)

JlaGoparopHasi pabora Nel4 «/IpixaresbHble IBHAKeHUs» Peryasinus AbIXaHUsD).
[udposasadboparopus 1o GU3MONIOTHH (IaATIYUK YaCTOTHI AbixaHus) [IpakTrueckas
pabora:

IIpakTnueckas padora Ne2 «/loka3aTeabCcTBO Bpeaa

Tabakokypenus» [{udbposasnadoparopus no Gpusnogoruu

(apTepuanbHOTrO JIaBIICHNS)

Pa3nen 8. [lumeBapuresbHasi cuctema (7 4acoB)

[TumeBbie NPOAYKTHI U MUTATEIbHBIE BEIIECTBA, UX POJIb B OOMEHE BEILIECTB.
3Hauenue nuieBapeHusd. CTpoeHue U GyHKUUN MUIIEBAPUTENBHONW CUCTEMBI:
NUIIEBAPUTENBHBIN KaHAJI, TUIIEBAPUTENbHBIE Kele3bl. [Inmesapenue B
pa3IMYHBIX OTJENaX MULIEBAPUTENBHOIO TPaKTa. Peryisnus nesaTelbHOCTH
NUIIEBAPUTENBHON cCTeMBbI. 3a001€BaHMsI OPraHOB MUILEBAPEHUS, UX
npo¢unaktuka. ['uruena opranos nuuieBapenus. [Ipenynpexnenue xxemy104Ho-
KUIIEYHBIX THPEKUUN U TeJIbMUHTO30B. JloBpaueOHast MOMOILb TPU MULIEBBIX
OTpAaBJICHUSX.

JleMOHCTpanusi TOpca YEJIOBEKa.

CamMoHa0M0ieHUE: ONPEEICHHUE MOJI0KEHUS CIIOHHBIX JKeJIe3; TBUKEHNE
rOpTaHU NPUTIIOTAHUU.

IIpakTnueckas padora Ne3. «OnpeaeseHne 1M0JI0KEHUS CIIOHHBIX KeJa€3»
[udposasnadboparopus no skonoruu (aaruuk pH)

JlaGopaTopnasi pabora NelS. «/leiictBue pepMEeHTOB CIIOHBI HA
kpaxmam» [{udposasmadboparopus o sxkonoruu (matuuk pH)

Paznen 9. O6meH BemecTB u 3Heprum (3 yaca)

OOMEH BeIIeCcTB W PHEPrUM — OCHOBHOE CBOWCTBO BCEX JKMBBHIX CYIIECTB.
[Tnactuyeckuit usHeprernyeckuii oomMeH. OOMeH GeNKOB, )KUPOB, YTIEBOJIOB,
BOJIbI 1 MUHEPAJIbHBIX COJIEH.

3aMeHUMbIE U HE3aMEHUMbIE AMUHOKUCIIOTHI, MUKPO M MakpoOd3JeMeHThI. Poib
¢dbepmenToB BoOMeHe BeriecTB. ButaMuubl. DHEproTpaTsl 4YeI0BeKa U MHUILEBOM



paunoH. Hopmbl u pexum nutanusa. OCHOBHOM U oOmMiA  OOMEH.
DHepreTudecKas eMKOCTb IHIIIH.

CocraBneHue NUIIEBbIX PALIMOHOB B 3aBUCUMOCTH OT 3HEProTpar.
JlaGopaTopHasi pabora Ne 16. «YcTaHoBJ/IeHHE 3aBUCUMOCTH MEKIY
HArPY3KO0#l U YPOBHEM3HEPreTH4eCcKOro 00MeHa 1mo pe3yJjibTaTtam
(pYHKIMOHAJIBHOI NPOOBI € 3a1ePKKOI

AbIXaHUS 10 U nocJie Harpy3km» Lludposas madopatopust o GU3HOIOTHH
(matuuk yactotbl abixanus, YCC, apTepuaibH ro 1aBIeHUs)

Pa3neun 10. ITokpoBHble opranbl. Temnoperyasimusi. Boinenenune (5 yaca)
Hapy>xHbie nokpoBbl Tena yenoseka. Ctpoenue u GyHKuus koxxu. Hortu u
BOJIOCHIL. POJib KOKMB OOMEHHBIX IpoIleccax, PelenTOPhl KOXKHU, y4acTUe B
TEIUIOPETYISIUUN. Y X0/ 32 KOKEM, HOTTSMH U BOJIOCAMH B 3aBUCUMOCTH OT THUIIA
KOXu. ['uruena onexanl u o0yBH.

[TpuunHbI KOXKHBIX 3a0051eBaHuil. [ prOKOBBIC U Tapa3uTapHbIC OOJIE3HU, UX
npoHIIaKTHUKa UJIeYeHHUE Yy iepMarosora. TpaBMbl: 0)KOTH, OOMOPOKEHHUS.
TepMoperynsauus opraHnusma.

3akanuBanue. JloBpaueOHasi HOMONIb MPU 0OIIEM OXJIAKICHUH OPraHu3Ma.
[IepBast HOMOIIBIIPY TEIJIOBOM M COJTHEYHOM YJIape.

JemoHcTpanus penbedHol Tadbnuibl «CTpOEHUE KOXKI.

Camona0buirofieHue: pacCMOTPEHUE TOJT JTYTION ThUIBHOM U JIaJIOHHOM
MOBEPXHOCTHU KUCTH; OTPEICIICHHE TUTIA KOKH C TTIOMOIIbIO OyMa)XKHOM
casipeTKH; ONpeeIeHNe COBMECTUMOCTHIIIAMITYHSI C OCOOEHHOCTSMU MECTHOU
BOJIbl. BeigenurenbHas cucrema

3HaYeHUE OPTraHOB BBIJICIICHHS B MOAACPKaHUN TOMEOCTa3a BHYTPEHHEH CpeJibl
opranu3ma. Opraibl MOYEBBIICTUTEIBHON CUCTEMBI, UX CTPOCHUE U (DYHKITUH.
Crtpoenue u padorta nmouek. Hedpounsl. [lepBuynas u koHeUHast Moyva.
3aboseBaHus OPraHOB BBIACIUTEILHON CUCTEMBI U UXIPEAYTIPEKACHHE.
JleMOHCTpanusi MOJEIHN NOYKH, pebePHON Ta0auIbl «Opraubl BbIICICHUS.
JlaboparopHasi padora Ne 17. « A3y4yeHue noj Jynou TelJILHOU U JIAJIOHHOM
NMOBEPXHOCTUKHUCTH.

JlaGoparopHasi pabora Ne 18. OnpeneseHue Tuna cBoeil KOXKM ¢ MOMOIIbIO
oymaxHnoii canderkn» [{udpoas nadboparopus mo pu3noIOruu (IaTIUK
TeMIiepaTyphl U BiaxkHocty) Paznes 11. HepBHasi cuctema yesioBeka (5 4yacoB)
3HayeHue HEPBHOU cUCTEMBI. Mo3r 1 nicuxuka. CTpO€HHE HEPBHON CUCTEMBI:
CIIMHHOMW U FOJIOBHOM MO3T — IIEHTpaJibHAsi HEPBHAS CUCTEMA; HEPBBI U HEPBHBIC
y37bl — nepudepuyeckas. CtpoeHue U GyHKIUHA CIIMHHOTO Mo3ra. CTpoeHue
rOJIOBHOTO M0o3ra. @yHKIIMHU IPOIOATOBATOT0, CPETHETO MO3ra, MOCTa U
Mo3zxkeuka. [lepeannit Mo3r. @yHKIIMK TPOMEKYTOUHOTO MO3Tra M KOPbI OOIBIINX
nosymapuid. Crapas 1 HoBasi Kopa OOJbIINUX MOJyIIApUA TOJIOBHOTO MO3ra.
AHaTUTUKO-CUHTETUYECKAs U 3aMbIKaTelbHAs (DYHKIIMH KOPbI

OOJBIKMX MOTYIIAPHUA TOJIOBHOTO MO3Ta. J{ou 00NbIINX MOMyIapuii u
CEHCOPHBIE 30HbI KOPbl. COMAaTHUECKU U ABTOHOMHBIN OTJI€TIbI HEPBHOM
cucteMbl. CUMITATHYECKUN U MapaCUMIATHYECKUM MO/ OT/I€JIbl aBTOHOMHOM
HEPBHOU cUCTEMBI. 11X B3anMOIeCTBUE.

JleMOHCTpanusi MOJENIA FOJIOBHOTO MO3ra YeJIOBEKA.

[TanprieHocoBas mpoda 1 0COOEHHOCTU ABUKEHUM, CBA3AHHBIX C PYyHKIUSIMU
MO3KE€UKa UCPEIHETO MO3Ta.

JlaGopaTopHnasi padora Ne 19. «Peduiexkchbl Npoa0JroBaToro u cpeiHero Mo3ra;



IITPUXOBOEPA3IPaKeHue KOKH — TeCT, ONpele AUl N3MeHeHne TOHyca
CUMIATUYECKON M MAPACUMIIATHYECKOH CUCTEMbl aBTOHOMHOM HEPBHOM CUCTEMbI
npu

pasapaxkenum» [{udposas maboparopust mo GU3NOIOTUH JATIHK

apTepuaIbHOro J1aBJICHUs (ITyJIbCa)

Pa3nen 12. Anaauszaropsl (5 yacoB)

AHanu3atopsl U OpraHbl YyBCTB. 3HAYEHUE aHAIU3ATOPOB. JJOCTOBEPHOCTH
MOJy4aeMOu

uHpopManmu. WMmmo3um W UX  KOPPEKIUs. 3pUTENbHBIA  aHaJIU3aTop.
[TomoxeHnne m cTtpoeHue ria3. XOJI JIyded 4epe3 IMPO3pAuHyl0 Cpedy TIJiasza.
Crpoenne u pyHkuu ceryatku. KopkoBasi 4acTh 3pUTENBHOTO aHAIM3ATOPA.
bunokynsipHoe 3penue. ['uruena 3penust. [Ipenynpexxaenue riaa3ubix 0ojie3Hel,
TpaBM riaza. [IpenynpexaeHue 6JIu30pyKOCTH U TaTbHO30PKOCTH.

Koppexknus 3penus. CiayxoBoit ananuzarop. 3HaueHue ciryxa. CtpoeHue u pyHKIMu
Hapy>KHOT'0,CPETHETO U BHYTPEHHETO yxa. Penentopsl ciiyxa. KopkoBas yacTth
CIIyXOBOI'O aHAJIM3aTOPA.

['uruena opranoB ciayxa. [[pyunuHbBI TYTOYXOCTH U TIYXOThI, UX
npeaymnpexaeanue. Opranbl paBHOBECHS, KOXKHO-MBIIIEYHON

YyBCTBUTEJILHOCTH, OOOHSHUS U BKyca. MIXxaHaIn3aTopsl.

B3auMopenicTBre aHAIM3aTOPOB.

JleMOHCTpanusi MOJIEJEH I1a3a U yXa; ONbITOB, BBISBIIIOMIMNX (QYHKIIMH
pagy>KHOM 000JIOUKH, XPYCTAINKA, MAJIOYEK U KOJI00UYEK; 0OHAPYKEHHE CIICTIOTO
MATHA; OMPEJIEIEHUE OCTPOTHI CIIyXa;3PUTENbHBIE, CIIyXOBBIE, TAKTUIIbHbBIC
WJUTIO3UH.

JlabopaTtopuasi pabora Ne 20 «Aniio3us, cBA3aHHAs ¢ OMHOKYJISIPHBIM 3peHUEeM»
OnBbITHI, BRISBIISIONIME WLUTIO3UH, CBI3aHHBIC C OMHOKYJISIPHBIM 3PEHUEM.

Pa3nen 13. Boiciiasi HepBHasi aesiTe1bHOCTh. [ToBenenne. Ilcuxuka (5 yacoB)
Bxam oTe4ecTBEHHBIX YUEHBIX B pa3pabOTKy YUEHHS O BBICIICH HEPBHOM
nestenpHocT. M. M.Ceuenos u U. I1. [1aBnoB. OTKpbITHE HEHTPATBLHOTO
TOpMOXeHus1. be3ycnoBHbIe U ycinoBHbIE pediiekchl. be3ycnoBHOE U yCIIOBHOE
TOPMOXEHHUE. 3aKOH B3aUMHON MHIAYKIUU BO30YKJICHUS- TOPMOXKEHUA. Y YeHUE
A. A. YXTOMCKOTrO O JIOMHHAHTE.

BpoxaeHHbie mporpaMMbl MOBEACHUS: 0€3yCI0BHbBIE PE(ICKChl, HHCTUHKTHI,
3anevatiieHue. [IpuoOpeTeHHbIe MPOrpaMMbl OBEACHUS: YCIOBHBIE PeIIEKChI,
paccyZouHast AeSITEIbHOCTh, IMHAMUYECKUI CTEPEOTHII.

buonorunyeckue putmbl. Con u 6oapcTBoBanue. Cranuu cHa. CHOBUIEHUS.
Oco0eHHOCTUBBICIIICH HEPBHOM JIESITEIILHOCTH YEJIOBEKA: peyYb M CO3HAHUE,
TpyAOBasi A€ TEIbHOCTb.

[ToTpebHOCTH JIIO/IEH U KUBOTHBIX. Peub Kak CpecTBO OOIIEHUS M KaK CPEJICTBO
OpraHu3alliy CBOETO MOBeeHUsI. BHelIHsIs U BHyTpeHHssI peub. Poib peun B
Pa3BUTHUM BBICIIMX MTCUXUYECKUX QyHKIMN. OCO3HAHHBIEC JEUCTBUS U UHTYHUIIUS.
[To3HaBaTeNbHBIE MPOLIECCHI: OIIYIIEHUE, BOCOPUSATUE, IPEACTABIICHUS, TAMSITh,
BOOOpakeHue, MbllIeHne. BoneBbie AeiicTBYs, MOOyAuTEIbHAS U TOPMO3HAS
GbyHKUMK BOJU. BHYyIIaeMoCTh U HEraTUBU3M. DMOIIMH: SMOLIMOHATILHBIE
peaKIMK, SMOIMOHAIbHBIE COCTOSIHUA Y AMOIIMOHANIbHBIE OTHOIICHHUS (4yBCTBA).
Buaumanune. ®u3nonornyeckue OCHOBbI BHUMAHUS, BUIbl BHUMAHUS, €T0
OCHOBHBbIE CBOMCTBA. [[prunHbl paccesHHocTu. Bocrinrtanve BHUMaHUs, ITAMSITH,



BosIM. Pa3BuTre HaOMIOAATEIbHOCTH U MBIIIIJICHUSI.

JeMoHcTpanusi 0€3yCIOBHBIX U YCIOBHBIX Pe(IEKCOB YEIOBEKA M0 METOY
pPEYEeBOro NOJKPEIIEHUS; ABOMCTBEHHBIX N300pKEHHI, NILTIO3UI YCTAaHOBKY;
BBITIOJTHCHHUE TECTOB HAHAOIIOAATEIPHOCTh 1 BHUMAHHE, JIOTUYECKYIO U
MEXAHUYECKYIO NaMsITh, KOHCEPBATU3M

MBIIUICHUS U TIP.

JlabGopaTopHnasi padora Ne 21. «OneHka BHUMAHUS €

noMoIb0 Tectay Pazaen 14. DugokpuHHas cucrema (2

yaca)

JKenespl BHELIHEW, BHYTPEHHEN U CMEIaHHOM cekperuu. CBOMCTBa TOPMOHOB.
BzaumopaericTBre HEPBHOW U TYMOPAJIBHOU PETYIAUU. [[pOMEKYTOUHBIN MO3T
Y OpraHbl SHIOKPUHHOM cucTeMbl. ['0OpMOHBI Tunodu3a 1 mUTOBUTHOM
JKEeJIe3bl, UX BIUSHHUE Ha POCT UPA3BUTHE, OOMEH BeIeCTB. [ OpMOHBI MTOJIOBBIX
JKeJIe3, HAJIMOYCYHUKOB U TTOIKETYI0UYHOM Kene3bl. [[puanHbl caxapHoro
nuadera.

JleMoOHCTpaUsA MOJIENIN Yepena ¢ OTKUAHOM KPBIIIKOM IS TTOKa3a
MECTOIOJIOKEHUATUNIO(PHU3a; MOJICIIM TOPTAHU CO IIIUTOBUIHOM >KEIIE30M,
MOYEK C HAAIIOYECYHUKAMU.

Paznen 15. UnauBuayaibHOEe pa3BuTHE OpranusmMa (7 4acom)

JKu3zHeHHbIe IUKIIBI OPraHU3MOB. becronoe 1 mojaoBoe pa3MHOXKEHUE.
[IpenmyiiecTBanoaI0BOro pa3MHOKEHUA. MyKCKasl U JKEHCKasl MOJIOBbIE
cuctembl. CiepMaTo30Ubl U

SUIEKICTKU. POJIb TTOJIOBBIX XPOMOCOM B OIPEACIICHUH T0J1a Oy IyIIero pedeHka.
Menctpyanunu noutonuu. OOpa3oBaHue U Pa3BUTHE 3apO/IbIIIa; OBYJISIIHUSA,
OIUIOIOTBOPEHUE SMUEKIETKH, YKPEIUIEHUE 3apobliiia B MaTke. Pa3Butue
3apoJIblllia U 110Ja. bepeMeHHOCTh U pOJIbI.

buorenernueckunii 3akoH I'exkkenss — Mrosepa u TpUYMHbBI OTCTYILICHUSI OT HETO.

BnusHue HapKOreHHBIX BelIeCTB (Tabaka, ajaKoroJjs, HAPKOTUKOB) Ha pa3BUTHE U
3I0POBBEYEIIOBEKA.

HacnenctBeHHble U BpOXKIEHHBIE 3a00si€eBaHUsl M 3a00J€BaHus, NEPeIaroInecs
nosioBeiMnyTeM: CITU/, cudpunmc u ap. Ux npodunakruka.

PazButue pedenka nocie poxaeHus. HoBopoxkaeHHBIN U rpyaHONM peOEHOK, yXO/1 3a
HuM.ITosoBoe co3peBanue. buosornueckast U counanbHas 3peaocTb.

Bpen paHHUX MOJOBBIX KOHTAaKTOB U abopToB. UHIUBUI M TUYHOCTH. TemMImepamMeHT u
xapakrtep.Camoro3HaHue, 00IeCTBEHHBIN 00pa3 KU3HU, MEKINYHOCTHBIE OTHOIICHHUS.
Craguum BXOXACHHUS JUYHOCTH B Tpynny. MHTepechl, CKIOHHOCTH, CHOCOOHOCTH.
Bb160p KM3HEHHOTO MyTH.

JleMOHCTpanusi TECTOB, ONPEAEISIIOUIUX TUIIBI TEMIIEPAMEHTOB.

CoaepxkaHue NporpaMmal.
9 kiacc, 68 yacon
Beenenne (2 uaca)
buonorus kak Hayka u MeTonbl ee ucciaenoBanus [lorsTue «oxku3Hb». COBpeMEHHBIC
HAyYHBICTIPE/ICTABIICHUS O CYITHOCTH KU3HU. 3HAYCHUE OMOIOTHIECKON HAYKH B
JeSATEIIbHOCTH YeJIOBEKa.

I'naBa 1. Mogekyasipublii ypoBensb (10 uacos)



KauecTBeHHBIN CKAaYOK OT HEKUBOU K )KMBOU MpUpoie. MHOTOMOJIEKYISIPHbBIE
KOMILJIEKCHBIE CUCTEMBI (OEJIKH, HYKJIIEMHOBBIE KUCIIOTbI, IOJIMCAXaPUIbI).
Karanuszaropsl. Bupychr.

JlaGoparopHas paboTa

Pacwennenue nepoxcuda 600opoda ¢ nomowvbto pepmenmos, cooepHcauiuxcsl 8 HCusblx
KknemxaxNel.

['naBa 2. KinerouHslii ypoBensb (14 uacos)

OcCHOBHBIE  TIOJIO)KEHMSI  KJIETOYHOM Teopuu. KieTka —  CTpykTypHas u
byHKIMOHATBHAS ~ €IWHWNA SKW3HU. [IpokapwoThl, dyKapwoThl. ABTOTPO(HI,
reTepoTpOdHI.

XUMHUYECKHUI COCTaB KJIETKU U €0 MOCTOSHCTBO. CTpoeHue KieTku. OyHKIUU OPraHOUIOB.
OOMeH BeUIeCTB M NPEBPAIlCHHE SHEPIMH — OCHOBA JKU3HEAESTEIBHOCTU KIIETKH.
OHepreTuueckue BO3MOXXHOCTH KJIETKM. A3poOHOEe M aHa’poOHOe apixaHue. Pocr,
pa3BUTHE W >KU3HEHHBIM LUK KJIETOK. OOIIMe NOHATHS O JEJICHUM KIETKU (MUTO3,
Meio3). Hapyiienuss B CTpoeHUM U (DYHKIIMOHUPOBAHUM KJIETOK - OJHA U3 MPUYUH
3a00J1eBaHUI OPraHU3MOB.

JleMoHCTpanust MOIeNIM KJIETKW; MUKPOIPETIapaTOB MUTO3a B KJIETKAX KOPEIIKOB JIYKa;
XpPOMOCOM; MOJIeJICH-aNIUINKAIUNA, WILTIOCTPUPYIOIMINX JIEJICHUE KIIETOK; PACIICTUICHHS

MIEPOKCHJIa BOJIOPO/Ia C MIOMOIIBIO (hePMEHTOB, COAEPIKAIIMXCS B KUBBIX KIIETKaX.
JlabopaTtopHas pabora
Paccemampusanue kiemox pacmeHul, HeCUOMHbIX 10O MUKDOCKONOM.No2

['maBa 3. Oprann3MeHHblii ypoBeHb (14 uacos)

becnonoe u nmonoBoe pasmMHokeHrue opraHu3MoB. [lonoBeie kineTku. Oniao0TBOPEHHUE.
NunuBunyanbHoe pa3BuTue OpraHu3mMoB. (OCHOBHBIE 3aKOHOMEPHOCTH Iepeaaydu
HACJIEICTBEHHOM uHbopMaIuu. I'eneTnueckas HEMPEPHIBHOCTh KU3HU.
3aKOHOMEPHOCTH U3MEHYMBOCTU. HacneAacTBEHHOCTh W M3MEHUMBOCTH - OCHOBA
ucKkyccTBeHHoro otbopa. MHckycctBennbnlii ot6op. Cenekmusa. [lopoma, coprt.
[IpumeHnenne 3HaHWNW O HACICACTBEHHOCTH W M3MEHUYMBOCTH, MCKYCCTBEHHOM OTOOpE
IPU BHIBEJICHUU HOBBIX TMOPOJ W COPTOB. lIpwiemMbl BBIpamMBaHUS W pa3BEICHUS

KyJIbTYPHBIX PACTEHUH U JTOMAITHUX KUBOTHBIX, yX0/a 32 HUMHU.
JlemoHCTpatus MUKpoIipenapara ssIMiekaeTKd U CiepMaTo301/1a )KUBOTHBIX.
JlabopaTtopHas pabora

Buiasnenue uzmenyueocmu opeanuzmos.Ne3

['naBa 4. llonyassuMOHHO-BUA0BOM ypoBeHb (10uacos)

Bun, ero kputepuu. Ctpykrypa Buga. [lomymnsius — dopma cyiiecTBOBaHUS BHUJA.
DkoJyiorusi Kak HaykKa. OJKoJormdeckue (akTopbl: aOMOTHUYECKHE, OMOTHYECKHUE,
aQHTPONOTCHHBIC, WX BJIUSHHEC HA OpraHu3Mbl. IIpHCIIOCOONICHUS OpPraHU3MOB K
pa3sIMYHBIM JKOJOTHYeCKUM (akTopaM. OCHOBHBIC TIOJIOKCHHSI TCOPHH DBOJIIOIUH.
JBrokyliyMe Cuibl DBOJIOLMM: HACJEICTBEHHOCTb, W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHWE, €CTECTBCHHBIM OTOOp. Pe3ynapTaTel s3BOMONMHM: MHOTOOOpasue
BHJIOB, MPHUCITOCOOJICHHOCTh OPTraHU3MOB K cpene oOuTaHus. [IprcrmocoOIeHHOCTh U
€€ OTHOCUTEIBHOCTh. O0pa3oBaHUE BUIOB — MHUKPOIBOJIONHSA. MaKpOIBOIIOIIHS.
JIeMOHCTpaIHsl )KUBBIX PACTCHHH M KUBOTHBIX, TepOApPUEB 1 KOJUICKITUH,
WJUTIOCTPUPYIOITUX U3MEHYHBOCTD, HACIEACTBEHHOCTD, MPUCITOCOOJIEHHOCTD,
PE3yNIbTAaThl HUCKYCCTBEHHOTO 0TOOpA. JleMoHcTparus repoapueB, KOJJICKIINM,



MOJIEJIEN, MYJISIKEH, )KUBBIX PACTCHUU U )KUBOTHBIX.
JlaGoparopHas paboTa
Hzyuenue mopchono2uuecko2o kpumepus euoa.No4

Buiasnenue npucnocobnenuii y opeanuzmos k cpede obumanusi ( HA KOHKDEMHbLX
npumepax)Ne5  Lugpposas  nabopamopusi no  dKor02UU(OAMUUK — MYMHOCMU,
enaxcrocmu, pH, yenexucnoeo easa u kuciopooa)

['naBa 5. IkocucTeMHBbI YPOBeHb (7uacos)

buoinieno3 u skocuctema. buoreorienos3. B3auMocBs3p momynsiiuii B OMOT€OLIEHO3E.
Tumnbel B3aMMOJACHCTBUSI pa3HbIX BUJIOB (KOHKYPEHIUS, XWIIHUYECTBO, CHUMOMO3,
Napa3uTu3M).

[enu nutanus. OOMEH BeLIECTB, MOTOK M MPEBpAICHHE SHEPTUU B OHMOTEOIICHO3E.
Ponbp mpousBoguTeneil, moTpeduTenel M paspymuTeneil OpraHMYecKHX BEIECTB B

HKOCHCTEMAX M KPYrOBOPOTE BEIIECTB B IPUPOJIE.
HckyccTBeHHBIE OMOLIEHO3bI (arpo3kocucTeMbl). OCOOEHHOCTH arpo3KOCUCTEM.
DKOJIOrMYeCKasi CyKIECCHS.

JleMoHCTpanusi KOJUICKIUNA, WJUTIOCTPUPYIONIUX HKOJOTUYECKHUE B3aMMOCBSI3U B

OMoreoreHo3ax; MoIeTIei IKOCHUCTEM.
OKCKypcHs B OMOT€O0LIEHO3.
JlabopaTtopHas pabota

Buissnenue munos 63aumoodeticmsus pasHvlx U008 8 KOHKPEMHOU

axocucmeme Neb6 Cocmasnenue cxem nepeoayu 8eumecms u IHepeuu

(ueneti numanusi)Ne7

Uszyuenue u onucanue skocucmemvt ceoeil mecmuocmu.Ne8 [ugposas
1abopamopust no IKOJI02UU (OAMYUK GILANCHOCMU, YeAeKUCT020 243d U KUCI0POoOa)

I'naBa 6. Buocdepuslii yposens (11 uacos)

buochepa m ee cTpykTypa, CBOWCTBA, 3aKOHOMEPHOCTH. KpyroBopoT BeIIECTB U
sHeprun B Ouocdepe. DBomouus Ouocdepsl. BiusHue neaTenbHOCTH 4YelloBEKa Ha
ouocdepy. IKoJIOrMuecKue Kpu3uchl. PalinoHanbHOe MPUpPOAONOIb30BaHue. Barispbl,
TUNIOTE3bl W TEOPUU O TMPOUCXOXKJICHUM >KU3HU. KpaTkas wucTtopusi pa3BUTHS
opraHuuyeckoro mupa. JlokazaTenabCTBa SBOJIOIUH.

JleMoHCTpauusi ~ OKaMEHEJOCTEM, OTIICYATKOB, CKEJIECTOB MO3BOHOYHBIX

JKUBOTHBIX, MOJIeIeh. JleMoHcTpalys Moienei-anminkanuid «buocdepa u yenoBex ».
JlabopaTtopHas pabora
U3zyuenue naneonmono2uieckux 0okazamenbcmas 38oaroyuu No9.
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