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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o OWOIOTMHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA
COCTaBliecHAa Ha OCHOBe TpeOOBaHWU K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHuUs, MPEACTaBICHHBIX
B ®I'OC 00O, a Taxxe (henepanpbHOU paboueii TPOrpaMMbl BOCITUTAHHUS.

[IporpamMma 1o OWOJOTMHM HampaBlieHa Ha (OPMHUPOBAHHE €CTECTBEHHO-
HAYyYHOW TPaMOTHOCTH OOYYArOMIMXCS M OPraHU3allii0 W3YYCHHS OHOJOTHUH Ha
JeSITEIIbHOCTHON OCHOBE. B mporpamme mo OMOJIOTHN yYUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mpenmera B peanmsaruu tpedoBanuit ®I'OC OO0 k miaHUPyeMbIM
JUYHOCTHBIM W METalpeAMETHBIM pe3yJbTaTaM OOYYEHUS, a TaKKe peaan3aius
MEXTPEIMETHBIX CBA3EH €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB HA YPOBHE
OCHOBHOTI'O O0IIIEro 00pa3oBaHMUsl.

B mporpamme mo Ouoyioruu ONPEACNSIOTCS OCHOBHBIC M€ HW3YUYCHUS
OWOJIOTHY HAa YPOBHE OCHOBHOTO 00IIIeT0 00pa30BaHus, IJIAHUPYEMBIE PE3YJIbTAThI
OCBOCHHS TPOTPAMMBI IO OMOJIOTHH: THYHOCTHBIC, METATIPEIMETHBIE, TPEAMETHBIC.
[IpenMeTHbIC TIIAHUPYEMBIE pPE3YyJIbTAaThl JaHBl IS KaXKIOTO TOAa W3YyYCHUs
OMOJIOTHH.

buonorus pasBuBaeT mpencTaBICHHUs] O MO3HABAEMOCTH YKUBOW TPHUPOABI U
MeTo/Max €€ IMO3HAHWS, MO3BOJISIET CHOPMHPOBATH CHUCTEMY HAYYHBIX 3HAHUU O
KUBBIX CUCTEMAaX, YMEHHSI MX MOJIy4aTh, IPUCBANBATh U IPUMEHATDH B )KU3HCHHBIX
CUTYaITUsX.

buonornueckas mMOATOTOBKAa oOecreYnBaeT IMOHUMaHHE OOYyJarOIIUMUCS
HAyYHBIX TPUHIIMIIOB YEIOBEYECKON JESITEIIbHOCTH B TIPHUPOJE, 3aKJIaIbIBACT
OCHOBBI IKOJIOTHYECKOM KYJIBTYPBI, 3I0POBOTO 00pa3a KU3HHU.

[lenssmu m3yueHuss OMOJIOTUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
SIBIISTFOTCS:

dbopMHupoBaHWEe  CHUCTEMBbl 3HAaHMW O TPHU3HAKAX ©  TIpoleccax
KU3ZHEICATSILHOCTH OMOJIOTUYECKUX CUCTEM Pa3HOTO YPOBHS OpraHU3AINH;

dbopMHpOBaHWE  CHCTEMBl 3HAHMK 00  OCOOEHHOCTSX  CTPOCHWUS,
KU3HECSITSILHOCTH OpraHN3Ma YeJIOBEKa, YCIOBUSX COXPAHEHUS €r0 3/I0POBbBS;

dbopMUpOBaHHE YMEHHA NPUMEHSATH METOIbI OHMOJIOTUYECKOW HAYKW IS
W3y4YeHUST OMOJIOTUYECKUX CUCTEM, B TOM YHCIIE OpTraHU3Ma YEJIOBEKa;

dbopMHEpOBaHUEe YMEHWUW HCIIOIB30BaTh WH(OOPMAIIUI0O O COBPEMEHHBIX
JOCTHKEHHSIX B 00JIaCTH OMOJIOTHH 7151 OOBSICHEHUS TIPOIIECCOB U SBIICHUHN KUBOM
TIPUPOJIBI U KUZHEACITSIILHOCTH COOCTBEHHOTO OpPTaHN3Ma,

dbopMupoBaHHEe YMEHHUW OOBSICHATH pOJIb OHWOJOTHM B MPAKTUYECKOU
NEeSATEeTLHOCTH JIIO/IeH, 3HaUYeHWEe OMOJIOTMYECKOTO PAa3HOOOpas3us I COXPaHCHUS
onocdepsl, MOCIEACTBUS ACITSIHPHOCTH YEJIOBEKA B TIPUPOJIC;



(dbopMHpOBaHKE SKOJIOTHUYECKON KYIbTYPHI B LIEJISIX COXPAHEHUSI COOCTBEHHOTO
3JI0POBbSI U1 OXPAHbI OKPYXAIOLIEH CPEbI.

JlocTmxenue 1eneil mporpaMMbl MO OMOJIOTHM 00ECIIEYMBACTCS PELICHHUEM
CJIeIYIOLIUX 3a/1a4:

npuoOpeTeHre 00yJaroIMMKICS 3HaHUN O JKUBOU MPUPO/JIE, 3aKOHOMEPHOCTSIX
CTPOCHHUS, )KU3HEAEATEILHOCTU U Cpeoo0pa3yomiei poid OpraHu3MOB, YEIOBEKE
KaKk OMOCOIMATbHOM CYIIECTBE, O POJIM OMOJOTHYECKONW HAyKH B MPAKTHUYECKOU
NEeSATEIbHOCTH JIIOJIEH;

OBJIQJICHUE YMEHHUSIMHU TMPOBOJIUTH MCCIEIOBAHUSA C MCIOJIb30BAaHUEM
OMOJIOTUYECKOT0 O0OpYJOBaHUS M HAOMIOJCHHUS 32 COCTOSIHUEM COOCTBEHHOTO
OpraHu3Ma;

OCBOEHHE MPUEMOB PabOTHI C OMOJOTHYECKON HHPOpPMAIIUEH, B TOM YHUCIE O
COBPEMEHHBIX JIOCTHXKEHHSIX B 00JacTH OHMOJOTMH, €€ aHaIu3 U KPUTHYECKOE
OIICHUBAHUE;

BOCIHUTAHHUE OMOJIOTHYECKU U SKOJOTHYECKH TPaMOTHOM JIMYHOCTH, TOTOBOM K
COXPAHEHUIO COOCTBEHHOTO 3/I0POBBS M OXPaHBI OKPYXKAIOIIEH Cpebl.

OO11ee YUCIIO0 YacoB, OTBEICHHBIX ISl U3YYeHHs] OMOJIOTUH, cocTaBiseT 238
yacoB: B 5 kiacce — 34 yaca (1 gac B Hexemo), B 6 kinacce — 34 yaca (1 4dac B
Hegneno), B 7 kiacce — 34 vaca (1 yac B Hegento), B 8 kiacce — 68 yacoB (2 vaca B
HeJelno), B 9 Kitacce — 68 4yacoB (2 yaca B HEACIIO).

[Ipennaraemeiii B mporpamMme Mo OWOJIOTMM TEpEYeHb JaOOpaTOPHBIX H
MPaKTUYECKUX pabOT SBIAETCS PEKOMEHAATENbHBIM, YYUTEIb JENIaeT BBIOOP
npoBeneHusl J1abopaTopHbIX pabOT M OMBITOB € YYETOM MHIAMBHUAYaJIbHBIX
ocoOeHHOCTEl ~ OOydyalIMXcs,  CIOHUCKAa  JKCIEPUMEHTAIbHBIX  3aJlaHUM,
npejiaraéMbiX B paMKaxX OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 OMOJIOTHH.



COJEPKXAHME OBYUYEHUA

5 KVIACC

1. DbuoJgorusi — HayKa 0 )KMBOW NpUpoae

[Tonstue o xu3Hu. [lpu3Haku >XKHUBOro (KJIETOYHOE CTPOEHUE, NUTAHUE,
JbIXaHUe, BBIJACIECHUE, POCT U Apyrue npusHaku). OOBEKThl )KMBOW U HEXHUBOU
IPUPOJIbI, UX cpaBHEHUE. JKHBast U HEXUBAs IPUPOJA — EAMHOE LIEIIOE.

buonorus — cucrema Hayk o kuBOM npupoze. OCHOBHBIE pa3aeibl ONOJIOTUU
(OoTaHMKa, 300JI0TUS, DKOJOTHUS, LUTOJIOTUS, AaHATOMUS, (DU3HOJIOTHS U JApYyrue
paznensl). [Ipodeccun, cBs3aHHBbIE ¢ OMOJOTMEH: Bpad, BETEpUHAp, ICUXOJIOT,
arpoHoM, *XHBOTHOBOJ M Apyrue (4-5 mpodeccuii). CBsi3p OMONOTUU C APYTUMHU
HayKamH (MaTemaTHka, reorpadus u apyrue Hayku). Poiap Onosnornu B mo3HaHUH
OKpY>KaroIIero MUpa 1 MPaKTUIECKON JEATENIbHOCTH COBPEMEHHOT'O YEJIOBEKA.

Kabuner Owonoruun. IlpaBuna mnoBeneHuss u paboThl B KaOuHETE C
OMOIOTHYECKUMHU TPUOOPaMU U HUHCTPYMEHTAMHU.

buonoruueckne TepMUHBI, TOHATUSA, CUMBOJBL. VICTOYHHKU OMOIOTHYECKUX
3HaHui. [Touck MHpOpMAIK C UCIIOJIB30BAHUEM PA3JIMYHBIX HCTOUHUKOB (HAy4HO-
HOIYJISIpHAs JIUTEepaTypa, CipaBouyHUKU, IHTEpHET).

2. Mertoabl u3y4yeHus sKMBOH NPUPOALI

Hayunbie MeTonbl M3y4eHHs KUBOW MPHUPOABI: HAOIIOACHUE, SKCIIEPUMEHT,
onMcaHue, n3Mmepenue, kinaccupukauus. [IpaBuna paGoTsl ¢ yBETUUYUTEIbHBIMU
npudopamu.

Merton onucanusi B OMOJIOTHH (HATJISIAHBIM, CIIOBECHBIM, CXEMaTHYECKHUN).
Meton u3mepenust (MHCTPYMEHTHI u3Mepenus). HalOmrogenne u SKCepuMeHT Kak
BEYLIUE METOABI OMOIOTHH.

Jlabopamopnvie u npakmuueckue padomaoi

N3yuenue nabopaTopHOro 000pyA0BaHUs: TEPMOMETPHI, BECHI, yaliku [letpu,
npobupku, MeH3ypku. [IpaBuia paboTel ¢ 000pyI0BaHHEM B HMIKOJLHOM KaOUHETE.

O3HaKOMIJIEHHE C YCTPOMCTBOM JIyNbl, CBETOBOIO MHUKPOCKOIIA, IpaBUiIa
paboOThI C HUMH.

O3HaKOMJIEHHE C PACTUTENbHBIMU U )KMBOTHBIMU KJIETKaMU: ToMaTa u apOy3a
(HaTypalbHBIE mpenaparbl), HUHPY30puu Tydeabkd ¢ THAPHl  (TOTOBBIC
MUKpOIIpenaparhl) ¢ MOMOIIbIO JYIIbl 1 CBETOBOT'O MUKPOCKOTIA.

IKCKypcuu uiau 6u0eoIKCKypcuu

OBnajneHue METOJaMU M3Yy4Y€HUs JKUBOM MPUPOABI — HAOJIOJEHUEM U
HKCIEPUMEHTOM.

3. OpraHu3msbl — TeJIa KUBOH NPHPOIBI

[Tonsitue 06 opranusme. [losimepHbie U siaepHble opraHu3Mbl. Knetka u e
oTkpbIiTHE. KietouHoe cTpoeHue opraHu3MoB. LluTosoruss — Hayka O KIJIETKE.
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Kierka — HauMeHbIIasi €IMHUIA CTPOEHUS U KU3HEJEATEIbHOCTH OPraHU3MOB.
VY CTpoiCTBO YBETUUUTENBHBIX MPUOOPOB: Iyl U MUKpOcKoma. CTpoeHHE KIETKH
IOJT CBETOBBIM MHUKPOCKOIIOM: KJIETOYHAsI 000JI0YKa, IIUTOIIIIa3Ma, SpO.

OAHOKJIETOYHbIE U MHOTOKJIETOYHBbIE OpraHu3Mbl. KieTku, TKaHW, OpraHsbl,
CHUCTEMBbI OPTaHOB.

KuznenestenbHOCTh OpraHu3MoOB. OCOOCHHOCTH CTPOCHHS M TIPOIIECCOB
KU3HENICATSIILHOCTH Y PACTEHUH, )KUBOTHBIX, OaKTepuii U TpUOOB.

CpoiicTBa OpraHu3MOB: [HUTaHUE, JbIXaHWE, BbIJCICHUE, JBUKEHUE,
pPa3MHOXKEHHE, DPA3BUTHE, Pa3APaKUMOCTh, MPUCHOCOONEHHOCTh. OpraHuszm —
eIMHOE 1EJI0E.

Pa3nooOpa3ue opranm3MoB W uX KiaccuduKaius (TaKCOHbI B OHMOJIOTHU:
apCTBa, TUMBI (OTIENbI), KIACChl, OTPAbl (MOPSAKUA), CEMENCTBA, POJIblL, BUIBI.
bakTepun 1 BUpYCHI Kak (hOpPMbI KU3HHU. 3HAUEHHE OaKTepUil U BUPYCOB B MPUPOJIE
U B ’KU3HU YEJIOBEKa.

Jlabopamopnvle u npakmuyeckue padoomaot

N3yueHne KIETOK KOXKWIIbI YEHIyHW JIyKa MOJl JYNOol U MHKPOCKONOM (Ha
MIpUMEpE CaMOCTOATENILHO MPUTOTOBIEHHOTO MUKpOIIpenapara).

O3HaKOMIIEHHE C IPUHIUIIAMU CUCTEMATUKU OPraHU3MOB.

Hab6mronenue 3a notpe6ieHrueM BOIbl PACTEHUEM.

4. OpraHm3Msbl U cpeaa 00MTaHUA

[Tonsitue o cpeae oburanus. BogHas, Ha3eMHO-BO3MYyIIHAS, MOYBEHHA,
BHYTpHOpPraHU3MeHHas cpeabl oOurtanus. [IpeacraButenu cpen  oOUTaHUS.
OcobeHHocTH cpe oOuTaHusi opranu3moB. [Iprucnocobienrst Opranu3MoB K cpefie
obutanusi. Ce30HHbIE U3MEHEHUS B )KU3HU OPTraHU3MOB.

Jlabopamopnvle u npakmuyeckue padomal.

BrisBnenne nprcnoco06ieHnii OpraHu3MOB K cpejie 00UTaHus (Ha KOHKPETHBIX
npuMepax).

IKCKypcuu unu 6U0e0IKCKypcuu.

PacturenbHbIi ¥ )KUBOTHBIN MUP POJHOIO Kpas (KpaeBeICHHUE).

5. Ilpupoanbie coodmiecTBa

[TonsiTue o mpupoaHOM coobIIeCTBE. B3anMOCBS3M OPraHU3MOB B TPUPOTHBIX
coobuiecTBax. IluieBrbie cBsizu B cooOuiecTBax. [luineBbie 3BeHbs, LIEMU U CETU
nutanus. [IpousBoaurenu, noTpeOUTENU U pa3pylIUTETd OPraHUYECKUX BELIECTB B
IPUPOIHBIX coobmecTBax. [IpuMepsl MpUPOIHBIX COOOMIECTB (Jiec, Py, 03epo 1
Jpyrue MpUPOAHbIE COOOIIECTBA).

HckyccTBeHHBIE COOOIIECTBA, UX OTIUYMUTENbHBIE MMPU3HAKU OT MPUPOIHBIX
cooOuiecTB. [IpuymHBI HEYCTOWYMBOCTHM HCKYCCTBEHHBIX coo00miecTB. Poib
MCKYCCTBEHHBIX COOOIIIECTB B )KM3HU YEJIOBEKA.



[Tpuponusie 30HbI 3eminn, ux oburarenu. daopa n GayHa NPUPOAHBIX 30H.
JlannmadThl: TPUPOAHBIE U KYJIbTYPHBIE.

Jlabopamopnvie u npakmuueckue padbomal.

M3ydyeHne HCKYCCTBEHHBIX COOOLIECTB M MX oOuTaTenedl (Ha mnpumepe
aKBapuyMa U JIPyTruX UCKYCCTBEHHBIX COOOILECTB).

IKCKypcuu uiu 8U0e0IKCKypcuu.

N3ydeHne npupoaHbIX cOOOLIECTB (Ha MpUMEpe Jieca, 03epa, npyaa, Jyra u
JIPYTUX TIPUPOJIHBIX COOOIIECTB. ).

W3ydeHne ce30HHbBIX SIBICHUN B dKU3HU IPUPOJHBIX COOOLIECTB.

6. KuBasi npupoaa u 4eJ0BeK

MN3meHeHnss B mOpuUpOAE B CBA3M C PA3BUTHEM CEIbCKOTO XO35KCTBA,
IIPOU3BOJICTBA U POCTOM YHCJIEHHOCTH HacesieHWs. BiHsHUE YeoBeKa Ha KUBYIO
IPUPOSY B XOJ€ UCTOpPHUH. [ 100asIbHBIE KOJOrHYECKUE MPOOJIeMbl. 3arps3HEHNE
BO3YLIHOW U BOJHOM 000JI0u€K 3eMJiIM, MOTEPU MOYB, UX NpeaoTBpaiueHue. [lytu
COXpaHEHHUsA  OHONOrMYecKOro  paszHooOpazus. OxpaHsiemble  TEPPUTOPUU
(3aITOBEJHUKH, 3aKa3HUKH, HALIMOHAJIbHBIE MAPKH, NaMATHUKHU Npupoabl). KpacHas
kaura Poccuiickoii @enepaunn. OCO3HaAHHUE )KU3HU KaK BEIMKOM LIEHHOCTH.

Ilpakmuueckue padbomeui.

ITpoBenenue akuuu 1o yoopke Mmycopa B OJvpkaiiieM jecy, napke, CKBepe Win
Ha MIPUIIKOJIBHON TEPPUTOPHH.

6 KJIACC

1. PacTuTeJbHBIA OPraHu3M

boranuka — Hayka o pactenusix. Pazmensr O6otanuku. CBsA3b OOTaHHKHU C
JIPYTMMH HayKaMu ¥ TeXHUKOU. O0Ire mpu3HaKu pacTeHU.

Pa3nooOpasue pacteHuil. YpoBHM OpraHu3aldy pacTUTEIBHOTO OpraHU3Ma.
Beicimme n Husmme pactenus. CnopoBbIE U CEMEHHBIE PACTEHUS.

PacturenpHas knerka. M3ydeHue pacTUTENBHOM KIIETKU IO CBETOBBIM
MHUKPOCKOIIOM:  KJIETOYHass  000J0YKa, A1pOo, MHUTOIIa3Ma  (IJIaCTH[IBL,
MUTOXOHJPHH, BAKyOJId C KJIETOYHBIM COKOM). PacturenbHble TKaHu. DyHKUIUU
PaCTUTENBbHBIX TKAHEH.

Oprasbl U cuCTEMBI OpraHoB pacTeHuid. CTpOEHHE OPraHOB PACTUTEIBHOTO
OpraHu3Ma, UX poJib U CBSA3b MEXKIY COO0il.

Jlabopamopnvie u npakmuueckue padbomal.

N3y4yeHne MUKpOCKOIIMYECKOTO CTPOEHHUS JIMCTA BOAHOIO PACTEHUS JIOJEH.

N3yuyenue CTPOEHUS PaCTUTENBHBIX TKaHeH (ucrosnb30BaHME
MUKpPOIIPENapaToB).



M3y4yeHue BHEIIHEro CTPOECHMS TPaBSHUCTOrO IBETKOBOI'O pacTeHus (Ha
KUBBIX UM TepOapHBIX 3K3EMIUIIpaX pacTEHUI): MacTylIbs CyMKa, pellbKa JAuKasi,
JIOTHUK €KUM U APYTUE PACTEHUS.

OOHapykeHue HEOPTraHUYECKUX U OPIraHUYECKUX BEILECTB B PACTEHUHU.

IKCKypcuu unu 6u0e0IKCKypcuu.

O3HaKOMIIEHHE B PUPOJIE C LIBETKOBBIMUA PACTEHUSIMU.

2. Crtpoenune 1 MHOr000pa3ue MOKPHITOCEMEHHBIX PACTEHUM

Crtpoenue cemsin. COCTaB U CTPOECHUE CEMSIH.

Bubl kopHe# 1 TUIIBI KOPHEBBIX cucTeM. Buponzmenenus: kopuei. Kopens —
OpraH MOYBEHHOro (MHUHEpaJbHOT0) NUTaHHUA. KOpHM M KOpHEBBIE CHCTEMBI.
Buemrnee u BHyTpeHHee CTpOEHHE KOpHS B CBs3H ¢ ero ¢yHkuusMu. KopHeBoii
yexJIMK. 30Hbl KOpHs. KopHeBble Bosiocku. Poct kopHs. Ilornomenune KopHAMH
BOJIBI 1 MUHEPAJIbHBIX BELIECTB, HEOOXOJUMBIX PAaCTEHUIO (KOPHEBOE JABJIEHHUE,
ocMmoc). Bunmonsmenenue KopHei.

[ToGer. Pa3zeutue mobera u3 nouku. Ctpoenue creds. Buemninee u BHyTpeHHEe
cTpoeHHe Jncta. Bugonsmenenus noberoB: KOpHEBHILE, KIyOeHb, JIykoBua. Mx
CTpOCHHE, OHMOJIOTHUECKOEe | XO3SMCTBEHHOe 3HaudeHue. I[lober u modykwm.
Jlucropacnonoxenue u MctoBas Mmo3auka. CtpoeHue u gyHkuuu aucta. [Ipocrteie
U CIOXHbIE JHUCThA. BunousmeHneHnuss nuctbeB. (OCOOEHHOCTH BHYTPEHHETO
CTPOEHHS JIUCTA B CBS3M C ero (pyHKUMAMHU (KOXKHIIA U YCTbUIIA, OCHOBHAs TKAaHb
JIUCTA, MPOBOASIINE ITy4KH). JINCT — OpraH BO3AYIIHOIO MUTaHUS.

Crpoenue u paszHooOpasue nseTkoB. Couserus. I[lnogwl. Tumsl 10mo0B.
PacnipocTpaHeHue 10108 U CEMSIH B IIPUPOJIE.

Jlabopamopnvie u npakmuueckue padomal.

N3yueHne CTpOEHHS] KOPHEBBIX CHCTEM (CTEP>KHEBOM M MOUYKOBATOM) Ha
npumMepe repOapHbIX 3K3EMIUISIPOB WIIH KHUBBIX PACTEHUI.

N3yuyenne Mukponpenapara KJI€TOK KOpHS.

O3HaKOMJIEHHE C BHEIIHUM CTPOECHUEM JIMCTHEB U JIUCTOPACIIOIOKEHUEM (HA
KOMHATHBIX PACTEHUSX ).

W3yyeHue CTpOEHHs BET€TaTUBHBIX M T'€HEPATHBHBIX MOYEK (HA MpUMeEpe
CUPEHM, TONOJISI U IPYTUX PACTEHUN).

N3yyeHne  MHMKPOCKOIMYECKOIO  CTPOEHHUsA  JucTa (Ha  TOTOBBIX
MUKpOIpenaparax).

PaccmaTtprBaHre MUKPOCKOIIMYECKOTO CTPOCHHSI BETKH JiepeBa (Ha rOTOBOM
MUKpOIpenapare).

HccnenoBaHue cTpoeHUs: KOPHEBUILA, KITyOHs, TyKOBHIIBI.

M3y4yenue cTpoeHns BETKOB.

O3HaKOMIIEHHE C Pa3IUYHBIMUA TUIIAMH COLBETHH.

M3ydeHne CTpOeHHs CEMSH IBYIOJIbHBIX PACTCHUM.



N3ydeHue cTpoeHHs CEMH OJHOOJIbHBIX PACTEHHM.

3. 7Ku3HenesATeJJbHOCTh PACTUTENBHOI0 OPraHu3Ma

OOMeH BeliecTB y pacTeHUM

Heoprannueckue (Boga, MUHEpajbHbIE COJIM) U OpPraHUYECKUE BEIIECTBA
(Oenku, Kupbl, yriaeBOAbl, HyKJIEMHOBBIE KUCIOThI, BATAMUHBI U JIPYTHE BEILIECTBA)
pactenus. MuHepaiabHOE TUTAHUE PACTEHUN. Y 1OOpeHusl.

IIuranue pacrenus.

[Tornomienrie KOPHSAMH BOJBI M MHUHEPAIbHBIX BEIIECTB, HEOOXOAMMBIX
pacteHuto (KopHeBoe maaBieHue, ocMmoc). [louBa, e€ miogopoaue. 3HaueHHE
00pa0oOTKM mMOuYBbl (OKYYMBAaHHE), BHECEHUsI YIOOpEHHH, NPOpPEKHUBAHUS
IPOPOCTKOB, MOJIMBA JUIs )KU3HU KYJIbTYPHBIX pacTeHuil. [ uaponoHuka.

®dotocunres. JIuct — opran BO3AyIIHOTO MUTaHUsA. 3HAUeHHE (POTOCHHTE3A B
MIPUPOJIE U B )KM3HU YETIOBEKA.

JbIxaHue pacreHus.

Jlpixanue KopHA. PhIXyIeHME NOYBBI IS YJYYIIEHUS JbIXaHUS KOPHEW.
VYcCioBus, NPENATCTBYIOIIME [BIXaHUIO KOpHEW. JIucT kak opraH JabIXaHus
(ycteuunblii anmapar). [loctymenne B nuct atmocdepHoro Bosayxa. CuibHas
3anbUIEHHOCTh BO3/lyXa, KaK MPENsTCTBUE NJsl JIbIXaHusl JUCTheB. CTebenb Kak
OpraH JbIXaHus (HaJu4yue YCThUIl B KOXKHIIE, yeueBUYEK). OCOOEHHOCTH JbIXaHUs
pacteHuii. B3auMocBs3b bIXaHus pacTeHus: ¢ GOTOCUHTE3OM.

Tpaucnopr BemiecTs B paCTeHHUH.

CBs13b KJIETOYHOT'O CTPOEHHUS CTeOIs ¢ ero pyHKuuaMu. Poct cTebis B JuiuHYy.
Knerounoe crpoeHue ctTebsis TpPaBIHUCTOTO PACTEHHS: KOXHUIA, MPOBOJSIINE
Iy4YKH, OCHOBHAasA TKaHb (mapeHxuma). KierouHoe crpoenue ctelssi APEBECHOIO
pacteHusi: kopa (mpo0Oka, 1y0), kKamOwuii, IpeBecuHa U cepAneBuHa. Poct cTebns B
tonuHy. [TpoBonsimume Tkanu KopHs. TpaHCIOpT BOABI U MUHEPAIBHBIX BEIECTB
B pacTeHuu (CocyAbl JAPEBECHHBI) — BocXoAsmmii Tok. McmapeHue Boabl uepes
cTebenb M JUCThs (TpaHcnupauus). Perynsiiusi ucnapeHus BOJbl B PAaCTEHUU.
BnusHyre BHEMHMX YCIOBUM Ha HCHapeHue BOAbl. TpaHCHOpPT OpPraHuYECKHUX
BEIIECTB B pACTCHUH (CUTOBUAHBIE TPyOKH Jy0a) — HUCXOISAIIUNA TOK.
Ilepepacnpenenenue U 3amacaHue BEIIECTB B PACTCHUM. BblaeneHue y pacTeHHM.
JIncroman.

Poct 1 pa3BuTHe pacTreHus.

[Ipopactanue cemsiH. YcCnoBus npopactaHus cemsiH. [loarotoBka cemMsH K
noceBy. Pa3Butre npopoCTKOB.

OoOpazoBatenbHble TKaHU. KOHyc HapacTtaHus modera, pocT KOHUMKa KOPHS.
Bepxyiieunslit 1 BCTaBOYHBIM pocT. PoCT KOpHsS U cTeOJis B TONIIHUHY, KaMOWil.
OOpazoBaHue rOANYHBIX KOJIEIl Y JPEBECHBIX pacTeHuil. BiusHue guroropmMoHoB
Ha POCT pacTeHus. PocToBrie ABMKEHUS pacTeHnii. PazButue modera u3 movkw.



PazmHoxkenne pacreHuii u ero 3HadeHue. CemeHHOe (T€HEpaTUBHOE)
pa3MHOXkeHue pacteHud. [[Betkm u cougerusa. OmnbuieHue. IlepexpéctHoe
onblUIeHHE (BETpPOM, JKHUBOTHBIMHM, BOJOM) U camoonbuieHue. J[BoiiHOE
oruiofgoTBopeHue. HacnenoBanue npu3HakoB 000MX pacTEHUH.

BereratuBHO€E pa3MHOKEHUE IBETKOBBIX pacTeHUI B Ipupojie. BereratnBaoe
pa3MHOXEHUE KylbTypHbIX pacteHud. Kionesl. CoxpaHeHHe MPU3HAKOB
MaTEpUHCKOTO pacTeHUs. X034MCTBEHHOE 3HAUEHUE BEr€TATUBHOI'O PA3MHOKEHUSI.

Jlabopamopnvie u npakmuueckue padomal.

HabGnronenue 3a poctoM KOpHS.

HaGmronenue 3a poctom nooera.

OnpeneneHue BO3pacTa JepeBa 1o CIuiy.

BrisiBneHue nepeBU>KEHUs BOJIbI 1 MUHEPATIbHBIX BELIECTB MO JPEBECHUHE.

HabGmronenue mnpoiiecca BBIACIECHHUS KHUCIOpOJa Ha CBETY aKBapUyMHBIMU
PaCTEHUSIMU.

N3ydeHne ponu peIXIeHUs IS JbIXaHUS! KOPHEU.

OBnajgeHne  npuéMamMu  BErETAaTUBHOTO  Pa3MHOXKEHUS  PacTEHUM
(uepeHKOBaHHME TMOOETOB, YEPEHKOBAaHWE JHUCTHEB W JPYrUe) Ha MpUMepe
KOMHATHBIX PAacTeHUN (TpaJieCKaHLMs, CEHIIOIMs, OETOHUs, CAHCEBbEPA U JIPYTHUE
pacTeHus).

OmnpeneneHue BCXOKECTU CeMSIH KYJIbTYPHBIX PACTEHUN U MOCEB UX B TPYHT.

HaGmronenue 3a pocToM W pa3BUTHEM IIBETKOBOTO PACTEHHUS B KOMHATHBIX
yCcoBUsX (Ha mpuMepe (acoiu UiIu TOCEBHOTO ropoxa).

Onpenenenue ycinoBUi NPOPacCTaHUS CEMSIH.

7 KUIIACC

1. CucreMaTH4yecKue rpynnbl pacTeHUH

Knaccudukanus pacrennii. Bun kak ocCHOBHasi ccTeMaTH4ecKas KaTeropusi.
Cucrema pacturenbHoro mupa. Husmmue, BbICIIME CHOPOBBIE, BHICIINE CEMEHHbBIE
pactenusi. OCHOBHBIE TaKCOHBI (KaTEropuu) CUCTEMATUKH pACTEHUM (L1apCTBO,
OT/IeJI, KJIacc, MOPSAI0K, CEMEUCTBO, poJl, BUA). cTopusi pa3BUTHUSI CUCTEMAaTUKH,
OMMCaHUE BUJOB, OTKPHITHE HOBBIX BUAOB. PoJib cucTeMaTuku B OMOJI0THH.

Husmwme pacrenus. Bogopocan. OOmias XxapakTepUCTHKA BOJOPOCIIEH.
OJHOKJIETOYHbIE W MHOIOKJIETOYHbIE 3€N€Hble Bopopociau. CTpoeHue u
KU3HENEATEIBHOCTD 3€JIEHBIX BOAOpPOCHEH. Pa3sMHOKeHHE 3€nEHBIX BOIOPOCIIEU
(Oecrionoe u mosioBoe). bypele © KpacHble BOJOPOCIM, HMX CTPOEHUE U
KU3HENEATEIbHOCTh. 3HAYEHNE BOJIOPOCIIEN B IPUPOJIE U KU3HU YEIIOBEKA.

Briciue criopoBbie pactenusi. Moxosuanbie (Mxu). OO1as xapakTepucThKa
Mx0B. CTpoeHHWE ¥ JKHU3HEACITEIBHOCTh 3€NEHBIX U C(arHOBBIX MXOB.
[IpucnocoO6MeHHOCTh MXOB K JKM3HHM HAa CHJIBHO YBIQXHEHHBIX IOYBAX.
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PazMHOXXeHHE MXOB, LUK Pa3BUTUS HA MPUMEpE 3€JIEHOr0 MXa KYKYIIKUH JIEH.
Poar MmxoB B 3a601aunBannu mouB u Topdoodpazoannu. McmonszoBanue Topda u
MIPOYKTOB €T0 MEPEpadOTKU B XO3IUCTBEHHON JEATEIHHOCTH YEIOBEKA.

[TnaynoBuanbie (Ilnaynsr). XBomeBuaubie (XBoiu), [TamopoTHUKOBUIHBIC
(ITanopoTHUKY). Oo6mmas XapaKTEepUCTHKA. YcnoxxHeHue CTPOCHUS
MaroOpOTHUKOOOPA3HBIX PACTEHUH IO CpaBHEHUIO ¢ MxaMu. OCOOEHHOCTH CTPOEHUS
U KU3ZHEACSATEIbHOCTH IUJIAyHOB, XBOIIEM M ManOpOTHUKOB. Pa3mMHOXeHUE
NanopoTHUKooOpa3Hbix. [lukn  pa3Butus nanopoTHuka. Ponb  apeBHHMX
NaroOpOTHUKOOOpa3HbIX B 0Opa3oBaHMM  KAaMEHHOIO  yris.  3HAauYeHue
NarnoOpOTHUKOOOPA3HBIX B IPUPOE U KU3HU YETIOBEKA.

Bricmme cemennbie pacteHus. ['onocemennbie. OOmmasi XapakTEepUCTHKA.
XBOWHBIE pacTeHUsI, UX pasHOOOpa3ue. CTPOCHHE U KUZHEIEATCITLHOCTh XBOUHBIX.
Pa3zMHO)keHNE XBOMHBIX, LIMKJ Pa3BUTUS HA IPUMEPE COCHbI. 3HAYEHUE XBOMHBIX
pacTEeHUl B IPUPOJIE U KU3HU YETOBEKA.

[ToxpeiToceMeHnHbie  (I[BeTKOBBIE) pacTeHus. OOmas xapakTepUCTHKA.
OcoOEHHOCTH CTPOEHUS U KU3HEACATEIHPHOCTA MTOKPHITOCEMEHHBIX KaK HauOoJee
BBICOKOOPIaHU30BaHHOM TPYIIbl pPAaCT€HHH, HUX TOCIOACTBO Ha 3eMIle.
Knaccudukanus MOKpHITOCEMEHHBIX pacTeHuil: kiacc [IByAoibHbIE M KJacc
Opnnononbuble. [Ipu3Haku knaccoB. LUk pa3BUTHS MOKPBITOCEMEHHOTO PACTEHUSI.

CemelicTBa TOKPBITOCEMEHHBIX (IBETKOBBIX) pPACTEHUN (U3y4dalOTCA TpH
CEeMENCTBA PacTeHUH MO BHIOOPY YUHTENS C YYETOM MECTHBIX YCIIOBHM, IPU 3TOM
BO3MOXHO HM3y4aThb CEMEMCTBA, HE BOILIEIIINE B MEPEUYECHBb, €CIU OHU SIBIIAIOTCSA
HamOoJiee pacnpoCTpaHEHHBIMU B JAaHHOM pEruoHe). XapaKTepHble MNpU3HAKU
cemerictB kinacca JIBynonbabie (Kpecrousernnie, unu KamyctHbie, Po3oiuBeTHbIe,
nin Po3oBeie, MoTelibKOBEIE, WM boOoBkIe, IlaciaéHoBble, CI0KHOLBETHEIE, UIIN
ActpoBble) u kinacca OnHononbHble (JIuneitnele, 3maku, Wi MSTIHKOBEIE).
MHuoroo0pa3ue pactenuid. [{lukopacrymime npeacraBuTean ceMenucTB. KyapTypHbie
MPEACTABUTENIN CEMENCTB, UX UCIIOJIb30BAaHUE YETOBEKOM.

Jlabopamopnwie u npakmuyeckue pabomeot.

N3yueHne CTpOEHHS  OJIHOKJIETOYHBIX  BOJOpOCIEH (Ha  mOpuMepe
XJIaMUJOMOHAbI U XJIOPEILIIBI).

N3yyeHue cTpoeHUsi MHOTOKJIETOYHBIX HUTUYATHIX BOAOpOCied (Ha mpumepe
CIIUPOTHUPHI U YIIOTPUKCA).

N3yueHne BHEIIHETO CTPOCHUSI MXOB (Ha MECTHBIX BUJIAX).

N3yueHne BHEIIHETO CTPOCHUS TAIOPOTHUKA UITA XBOIIA.

M3ydeHne BHEIIHETO CTPOEHUS BETOK, XBOH, IIMIIEK U CEMSH TOJOCEMEHHBIX
pacTeHui (Ha mpuMepe €K, COCHbI UM JIMCTBEHHUIIBI).

M3ydeHne BHEIIHETO CTPOCHHS TOKPHITOCEMEHHBIX PACTECHUM.
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N3ydyeHne npu3HAKOB  MOpeACTaBUTENed  ceMeWcTB:  KpectouBeTHbie
(Kamryctasie), Po3zonsernsie (Po3oBrie), MoTtbuibkoBbie (boGoBEIe), [1acnénoBbIe,
Crnoxunonetnbie (ActpoBeie), Jlnneiinbie, 3naku (MSTIHKOBBIE) HA TepOAPHBIX U
HaATypaJbHbIX 00pa3Iax.

OnpeneneHue BHAOB pacTeHUd (HaA mpuMepe TpEX CEMENCTB) C
VCITOJIb30BAaHUEM ONPEETUTENCH PACTEHUI I ONPEAEIIUTEIbHBIX KAPTOUECK.

2. Pa3BuTHe paCcTUTEJBLHOr0 MUpa Ha 3emiie

DBOJIIOLIMOHHOE PAa3BUTHE PACTUTENBHOTO Mupa Ha 3emuie. COXpaHEHHE B
36MHOM KOpE€ pPACTUTEIbHBIX OCTAaTKOB, MX H3y4yeHHE. «OKUBBIE HCKOIAEMBbIE)
pacturenbHOro napcersa. JKu3Hb pacteHuil B Boje. IlepBbie Ha3eMHbIE pacTEHHS.
OcBoeHuEe pacTeHUsIMU CYIIHM. DTalbl pPa3BUTUS HA3€MHBIX PACTEHUN OCHOBHBIX
CHUCTEMAaTUYECKUX Ipyni. Beimepine pacTeHus.

IKCKypcuu unu 6u0e0IKCKypcuu.

Pa3zButue pactutenbHOro Mupa Ha 3emJie (3KCKypCHsl B MaJICOHTOJIOTHYECKUN
WIN KpaeBeAUYECKUI My3€el).

3. PacTreHusi B IpUPOAHBIX cO001IEeCTBAX

Pacrenus u cpena oOutanus. Jkonoruueckue paktopsl. PacteHus u yciaoBus
HEXUBOU MPUPOIBL: CBET, TEMIIEpaTypa, Biara, atMmocepHbiii Bo3nyx. Pactenus u
YCIOBHUSL KUBOW MHPUPOJIBI: NMPSMOE U KOCBEHHOE BO3JECHCTBUE OPraHU3MOB Ha
pactenusi. [IpucrmocoOneHHOCTh pacTeHWl K cpene oOuTaHus. BzammocBszu
pacTeHui MeX1y cO0O0M U C IPYTUMHU OpraHU3MaMHU.

PacturenvHbie coobmiectBa. BuaoBoli cocTaB pacTUTENBHBIX COOOIECTB,
npeoOiajaioniie B HUX pacTeHus. PacnpeneneHue BHIOB B pacTUTEIbHBIX
coobuiecTBax. Ce30HHbIE U3MEHEHHUS B JKU3HU PACTUTEIHHOTO coobniecTBa. CMeHa
PaCTUTENBHBIX COOOMIECTB. PaCTUTENBHOCTD (PAaCTUTENBHBINA TTOKPOB) MPUPOTHBIX
30H 3emiu. dropa.

4. PacTeHUd M YeJI0BEK

KynbTypHble pacTeHuss U UX mnpoucxoxjaeHue. LleHTpsl MHOroo0Opasus u
MPOUCXOXKJCHUSI KYJIbTYPHBIX pacTtenuil. 3emiuenenue. KynbTypHble pacTeHUs
CEIbCKOXO35IMCTBEHHBIX YTO/IUIA: OBOILHBIE, IUI0JOBO-SITOAHbIE, IT0JEBbIE. PacTeHus
ropoja, OCOOEHHOCTh Tropojackoi ¢uopsl. [lapku, necomapku, CKBeEpHI,
Oorannyeckue canapl. JlekopaTuBHOE 1BeTOBOACTBO. KomHaTHBIE pacTeHus,
KOMHATHO€E LIBETOBOACTBO. [locnencTBus AeATeIbHOCTH YEJI0BEKA B YKOCUCTEMAX.
OxpaHa pacTUTENBHOIO MHUpa. BoOCCTaHOBIEHHE YHUCIEHHOCTH PEIKUX BHIOB
pacteHuit: oco6o oxpansiembie npupoanbie Tepputopun (OOIIT). Kpacnas kaura
Poccun. Mepsl coxpaHeHus: paCTUTEIBHOIO MUPA.

IKCKypcuu unu 6u0e0IKCKypcuu.

N3yueHune cenbCKOX035IMCTBEHHBIX PACTEHUN PETHOHA.

M3ydeHne COpHBIX pACTEHUN PETHOHA.
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5. I'puosbl. JInmaitnuku. bakrepun

['pu6s1. O6mias xapakrepuctuka. Llnsnounsie rpudsl, UX CTpOEHUE, TUTAHHE,
poct, pasmHOkeHue. ChenoOHBIE U AMOBUTHIE T'puObl. Mepbl NPOPUIAKTUKH
3a00J€BaHUM, CBA3aHHBIX C TpHOaMu. 3HaAUEHUE NUISITIOYHBIX TPUOOB B MIPUPOTHBIX
cooOuIecTBaXx M >KU3HU 4esoBeka. [IpombllIeHHOE BBIpAUIMBAHUE HUISITIOYHBIX
rpubOB (IIAMITHUHBOHBI).

[TnecueBbie rpudbl. JIpoxckeBbie TpUObI. 3HAUCHHE MIJIECHEBBIX U JPOAIKEBBIX
rpu0OB B TMpUPOJIE W KU3HM UeJoBeka (MuieBas u (QpapmaleBTHYecKas
MPOMBIIIUIEHHOCTD U APYTHE).

[Tapazutnueckue rpubbl. PazHooOpasue u 3HaUYeHHE Mapa3uTUHYECKUX TpuOOB
(ronoBHS, COPBIHBA, huTodTOpa, TPYTOBUK U Apyrue). boppda ¢ 3aboneBanusMuy,
BBI3bIBAEMBIMU NAPA3UTHUECKUMHU IPUOaMH.

JInmaliHUKY — KOMIUIEKCHbIE OpraHu3mbl. CTpoeHue numanHukoB. [luranue,
POCT M pPa3MHOKEHUE JHUIIAMHUKOB. 3HAYCHHUE JINIIAWHUKOB B MPUPOJIE U KU3HU
YeJI0BeKa.

baktepun — nosimepHbie opranu3mbl. OOIas XapakTepUCTHKA OaKTepuil.
bakrepnanpHas kierka. PasmHoxxenme Oaktepuii. PacrpocTpanenue OaxkTepwid.
Pa3zHooOpa3ue Oaktepuii. 3HaueHue OakTepuil B MPUPOAHBIX COOOIIECTBAX.
bone3nerBopHbie OakTepuu U Mepbl MPOPUIAKTUKHA 3a00JIEBAHUM, BBI3IBAEMBIX
OaktepusiMmu. baktepunm Ha ciyx0e y dYenoBeka (B CEIbCKOM XO3SHCTBE,
IPOMBIIUIEHHOCTH).

Jlabopamopnvle u npakmuueckue paoomel.

W3yyeHue CTpOEHHUS OJHOKJIETOYHBIX (MYKOpP) M  MHOTOKJIETOYHBIX
(MEeHUIIUILT) TIJIECHEBBIX TPUOOB.

W3ydeHne cTpoeHHs] TUIOAOBBIX TN NUISMOYHBIX TPUOOB (WM H3Yy4YCHHE
IUISATIOYHBIX TPUOOB HA MYJIsKaxX).

N3yuenue cTpoeHUs JUIIAHHUKOB.

N3yuyenue ctpoenus 6akrepuii (Ha TOTOBBIX MUKpOIIpenaparax).

8 KIIACC

1. 7JKMBOTHBI OpraHnu3m

3o000rusl — Hayka O >KUBOTHBIX. Paznensl 300i0ruu. CBs3b 300JI0TMH C
JIPYTUMH HAyKaMH U TEXHUKOM.

OO0mme mpu3HaKu KUBOTHBIX. OTIWYUS JKUBOTHBIX OT PACTEHUH.
MHoroo6pasue >kuBoTHOTO MUpa. OJHOKIETOYHBIE U MHOTOKJIETOYHBIE )KUBOTHBIE.
dopmMa Tena JKUBOTHOTO, CHMMETPHS, pa3MeEpPhI Tea U IPYToe.

KuoTHas kierka. OTKpbITHE KUBOTHOU KIeTkH (A. JleBeHryk). CTpoeHue
JKUBOTHOM KIIETKH: KJIETOYHAs MeMOpaHa, OpraHOWAbl MEPEIBIKEHUS, SAPO C
SIAPBIIIKOM, IUTOMIa3Ma (MUTOXOHJPHUU, MUILEBAPUTEIbHBIE U COKPATUTEIbHBIC
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BaKyOJIM, JU30COMBI, KJIETOYHBIM LEeHTp). lIpouecchl, nmpoucxoasmue B KIETKE.
Jlenenue kineTku. TKaHU KUBOTHBIX, UX pa3HOOOpasue. Opranbl U CUCTEMBI OPTaHOB
XKUBOTHBIX. OpraHusm — eJIMHOE 1IEJI0E.

Jlabopamopuvie u npakmuueckue padbomul.

HccnenoBanue IMoJ MHUKPOCKOIIOM TOTOBBIX MHUKPOIPENAPATOB KIETOK M
TKaHEW KUBOTHBIX.

2. CTpoeHmMe U )KM3HeeATEJbHOCTh OPraHU3Ma sKMBOTHOI'0

Onopa ¥ [BWXKEHUE IKMBOTHBIX. (OCOOEHHOCTH TI'MIPOCTATUYECKOIO,
HAapy>KHOTO M BHYTPEHHEIO CKeJleTa y JKUBOTHBIX. IlepenBumxkenue y
OJIHOKJIETOYHbIX (aMEOOBUAHOE, JKTYTHMKOBOE). MBbIlIeuHble JABWXKEHUSA Y
MHOTOKJIETOYHBIX: MOJIET HACEKOMBIX, MTHUIl, MIJIaBaHHE PbIO, ABIXKEHUE IO CYIIIE
MO3BOHOYHBIX KUBOTHBIX (mOJd3aHue, Oer, xoapba u Jnpyroe). Preraakxbie
KOHEYHOCTH.

[IuTaHne W nuUIEeBapeHUE y XKUBOTHBIX. 3HadueHWe nuTaHus. [Iutanue u
NULIEBAPEHUE Yy  MNPOCTEUIIMX. BHYTpUIIONOCTHOE W  BHYTPUKIETOYHOE
NUIIEBAPEHUE, 3aMKHYTass W CKBO3HAs [HILEBAPUTENbHAs CHCTEMA Y
0ecrio3BOHOUHBIX. [IHIIeBapUTENbHBIN TPAKT Y O3BOHOYHBIX, MUIIEBAPUTEIHHBIC
xene3bl. DepMeHTbl. OCOOEHHOCTH MUILEBAPUTEIBLHON CUCTEMBI y ITPEICTABUTENEN
OTPSAI0B MJIIEKOIIUTAIOIIUX.

JlpixaHve SKUBOTHBIX. 3HAau€HWE JbIXaHuWs. [a3000MeH Yepe3 BCIO
noBepxHOCTh KieTku. JKaGepHoe npixanue. HapykHble U BHYTpEeHHHE KaOpbl.
KoxHoe, TpaxeiiHoe, J€rouyHoe aplxaHue y ooOurtareneil cymu. OcoOeHHOCTH
KOXXHOTO JIbIXaHUs. POJIb BO3MYIIHBIX MEIIKOB Yy IITHIL.

TpaHcnopT BelIecTB y KMBOTHBIX. POJIb TpaHCHIOpPTa BEIIECTB B OPraHU3ME
KUBOTHBIX. 3aMKHYTasl 1 HE3aMKHYTasi KDOBEHOCHBIE CHCTEMBI Y 0€CITIO3BOHOYHBIX.
Cepaue, kpoBeHOCHble cocyabl. CNUHHOM M OpIOIIHONM COCYJIbI, KamUJUISPHI,
«JIOKHBIE cepala» y N0XkAeBoro 4epBa. OCOOEHHOCTH CTPOEHHUS HE3aMKHYTOM
KPOBEHOCHOM CHUCTEMBI Y MOJUIFOCKOB M HaceKoMbIX. Kpyru kpoBooOpauieHus: u
OCOOCHHOCTH CTPOEHHUSI CepAell Yy TIO3BOHOYHBIX, YCJIOKHEHUE CHUCTEMBI
KPOBOOOpAIICHHUS.

Boigenenne y JKMBOTHBIX. 3HAU€HUE BBIACICHUS KOHEUYHBIX IPOJYKTOB
oOMeHa BemiecTB. COKpaTUTENbHBIE BaKYOJIM Y IPOCTEHIINX. 3BE31UaThIE KIETKU U
KaHaJblbl Y IVIOCKUX YEPBEH, BBIACIUTEIbHBIE TPYOOUKH U BOPOHKH Y KOJbYATHIX
yepBeil. ManbnurueBsl cocybl Y HACEKOMBIX. [104KkM (TyJIOBUILHBIE U Ta30BbIE),
MOYETOYHUKHU, MOYEBOW MY3bIph Yy IMO3BOHOYHBIX >KMBOTHBIX. (OcoOeHHOCTH
BBIJICJICHHS Y IITULL, CBSI3AHHBIE C IIOJIETOM.

IToxpoBbl Tena y *UBOTHBIX. IIOKpOBBI y O€CHO3BOHOYHBIX. Y CIIOXKHEHHE
CTPOCHHsI KOXM Yy ITO3BOHOYHBIX. Koxa kak opraH BbiaesieHus. Ponp koxu B
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terooTnaue. IIpousBoanbie koxku. CpeacTBa MaCCUBHOM M aKTUBHOM 3alUTHI y
YKUBOTHBIX.

KoopavHanuss W peryimsiuus  KU3HEIEATEIbHOCTH Yy  KUBOTHBIX.
PazapaxkuMoCcTh 'y  OJHOKJIETOYHBIX JKUBOTHBIX. Takcuchl ((oTOTakcuc,
TpooOTaKCUC, XeMOTaKCUC M Jipyrue Takcuchl). HepBHas perymsius. HepBhas
cuctema, e€ 3HaueHue. HepBHas cuctema y O€CMO3BOHOYHBIX: cCeTYaTas
(muddysnas), crBonoBas, y3noBas. HepBHas cuctema y mo3BOHOUYHBIX (TpyOuartas):
TOJIOBHOM M CHUHHON MO3T, HEPBBI. Y CIOKHEHUE TOJOBHOTO MO3ra OT PbIO 0
miekonuTatomux. [logBienne OONbIIMX MOJYIIApUNA, KOPBI, OOPO3] M M3BUJIMH.
['ymopanbHas perynsuus. Pojgb rOpMOHOB B KW3HU )KUBOTHBIX. [10J10BBIE TOPMOHBI.
[TonmoBoii aumopdusmM. Opranbl yyBCTB, uX 3HaudeHue. Penentopsl. IIpocteie u
cnoxuble (dacerouHpie) Tiaza y HaceKoMbix. OpraH 3peHHss W cioyxa ¥y
MO3BOHOYHBIX, HMX ycioxHeHue. Opranbl OOOHSHMS, BKyca W OCSI3aHUS Y
0€CIO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX. OpraH O0OKOBOW JUHUU Y PHIO.

[ToBenenne KUBOTHBIX. BpoxaéHHOe U NPUOOPETEHHOE TMOBEIACHUE
(MHCTUHKT u HaydeHue). Hayuenuwe: ycnoBHble peQIeKChl, HWMIPUHTHHT
(3ameyatiieHne), nHCAUT (moctmxkeHue). [loBeaeHue: nuieBoe, 0OOPOHUTEIBHOE,
TeppUTOpHaAIbHOE, OpauHoe, hccheaoBaTesbckoe. CTUMYIIbI TOBEICHUS.

PazMHOXEHHE M pa3BUTHE JKMBOTHBIX. becrnosioe pa3MHOXKEHUE: ACICHUE
KJIETKU OJHOKJIETOYHOTO OpraHu3Ma Ha JIBe, MouKoBaHue, pparmenTaius. [lomosoe
pa3MHOXkeHue. [IpemmyiiecTBO MOJIOBOro pa3MHOXKEHHUS. [loyoBbIE Kene3bl.
SAnuynuku u cemeHHuku. [lonoBbie kieTku (ramertsl). OTUIOHOTBOpEHHE. 3UTOTA.
[TapTeHorenes. 3apojsiiieBoe pazputue. CTpoeHue sina nTuisl. BayrpuyrpobHoe
pa3BUTHE MIIEKOMUTAIOMIMX. 3apoablleBbie 0000uku. [lnanenra (1eTckoe MecTo).
[Tynmounsrii kanatuk (mynoBuHa). [locTomMOpuoOHaANBHOE pa3BUTHE: TPSIMOE,
Hernpsamoe. Metamopdo3 (pa3BUTHE C IPEBPAIICHUEM ): TIOTHBIA U HETTOJTHBIH.

Jlabopamopnvie u npakmuueckue padomal.

O3HaKOMJIEHHE C OpraHaMHy OIOPbI U IBU>KEHUS Y )KUBOTHBIX.

N3ydenne crnocoO0B MOTIOMIEHHS MUIIU Y KUBOTHBIX.

N3ydenne cnocoOOB IbIXaHUS Y KUBOTHBIX.

O3HaKOMIIEHHE C CHCTEMaMH OPraHOB TPAHCIIOPTA BELIECTB Y JKUBOTHBIX.

N3ydeHne NOKpOBOB Teja y )KUBOTHBIX.

M3ydeHne opraHoB YyBCTB Y KUBOTHBIX.

®opmHupoBaHUE YCIOBHBIX PEQIIEKCOB Y AKBAPUYMHBIX PBIO.

Crpoenue siilia 1 pa3BUTHE 3apOJIbIIIA ITULBI (KypPHLIBI).

3. CucremaTnyecKue rpynibl )KUBOTHBIX

OCHOBHBIE KaTEroOpUuM CHCTEMATUKU JKUBOTHBIX. BuHI Kak OCHOBHas
cUCTEMaTuyecKas KaTeropusi >kMBOTHbIX. Knaccudukarus xkuBoTHbIX. CucreMa
XKUBOTHOr0O Mupa. CucreMaTnyeckue KaTeropuu KUBOTHBIX (LIapCTBO, THII, Kjacc,
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OTpsiZl, CEMEHCTBO, pOA, BHUJA), MX COMOAYMHEHHE. buHapHas HOMEHKIATypa.
OTpaxxeHHe COBPEMEHHBIX 3HAHUW O MPOUCXOXKACHUU M POJCTBE KHUBOTHBIX B
KJIacCU(DUKAITUN KUBOTHBIX.

OAHOKJIETOYHBIE KUBOTHBIE — IpocTeie. CTpOeHUE U KUZHEIEATEIbHOCTh
npocredmux. Mectoobutanue u oOpa3 >ku3Hu. OOpa3oBaHHUE IUCTHI TNpHU
HEONMAronpusITHBIX YCIOBHUSIX cpenbl. MHorooOpasue mnpocTedmux. 3HadeHHue
OPOCTEHIINX B MPUPOJE M KU3HU dYelloBeKa (00pa3oBaHME OCAIOYHBIX MOPOI,
BO30yauTeNU 3a001eBaHUi, CUMOMOTHYECKHE BUbI). [TyTH 3apaskeHus yenoBeka u
Mepbl TPOQUIAKTUKY, BHI3bIBAEMbIE OJJHOKJIETOUYHBIMU KUBOTHBIMU (MaJISIPUIHBIN
TJIa3MOJTUH ).

Jlabopamopnvle u npakmuyeckue padomaot

HccnenoBanue ctpoeHuss HHPY30puUU-TydeIbkd U HaOmoneHue 3a e
nepeaBmkeHneM. M3yuenne xeMoTakcuca.

MHoroo0Opa3ue nmpocTeimx (Ha rOTOBBIX Mperaparax).

W3roroBnenne Moenu KIETKU mpocrteniiero (amMmeonl, nHGy30pun-Tyheabku
U JIPYroeE.).

MHorokjieTo4HbIe JKHBOTHBIE. KumeunomnoJsiocTHble. Oobmmas
xapakTtepuctuka. Mecrooduranrne. OCOOEHHOCTH CTPOCHHUS U )KU3HEAECATENHHOCTH.
DKTOJlepMa U 3HTO/IepMa. BHYTPUIIOIOCTHOE U KIIETOYHOE TIEpEeBapUBAHUE THILIH.
Perenepanusi. Pednexc. becronoe pasmuoxenue (moukoBanue). I[lomoBoe
pasmHoxenue. ['epmabpomutusMm.  Pa3menbHOMONBIE  KUIIEYHOIIOJIOCTHBIE.
MHoroo6pasue KHIIeYHOMNOJOCTHBIX. 3HAUEHUE KUIICYHOIIOJIOCTHBIX B MMPUPOJIE U
KU3HU yesoBeka. KopaiioBbie MOIUMIBI U UX poJib B pudooOpa3oBaHUn.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBaHnue CTPOEHUST NPECHOBOJHOM THAPHI U €€ MepeABUKCHUS
(LLIKOJIBHBIN aKBapUyM).

HccnenoBanre mnuTaHuss TUApbl AadHUSIMH M IUKIONamMHu  (IIKOJIbHBIN
aKBapUyM).

W3rorosieHne Moiey MPECHOBOIHOM THAPBI.

Ilnockue, KpyrJible, KoJdb4aTble 4epBu. OOmas XapaKTepUCTHKA.
OCcoOeHHOCTH CTPOCHHUS M KHUZHEACSITEIbHOCTH TUIOCKUX, KPYIJIBIX M KOJbYaThIX
yepBeid. MHorooOpasue ueppeil. [lapasuTnueckue IUIOCKHE W KPYTJIbIe YEpPBH.
[{ukibl pa3BUTUS MEUYEHOYHOTO COCANBIIMKA, OBIYBETO IIEMHS, YEeIOBEUECKOU
ackapunbl. YepBH, HMX MPHUCIOCOOJIEHUS K MAapa3suTU3MY, Bped, HAHOCHUMBIN
YeJIOBEKY, CEeIbCKOXO3SUCTBEHHBIM pPACTEHUSM M JKUBOTHBIM. Mepsl 1O
NPEAYNPEXKICHUIO 3apaKeHUsl TMapa3UTUYECKUMHU 4YepBsMU. Posib depBeil Kak
MOYBOOOPA30BATEINECH.

Jlabopamopnvie u npakmuueckue padomal.
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HccnenoBanne BHEIIHETO CTPOCHMS A0XkAEeBOro uepss. Habmiomenue 3a
peaxIueit 10K1eBOT0 YepBs Ha pa3IpasKUTEINH.

HccnenoBanre BHYTPEHHETO CTPOEHHUS MJOXKAEBOTO uepBsi (HA TOTOBOM
BJIQKHOM IIpenapare u MUKpOIIpenapare).

N3ydyeHne npucnocoOseHuil napasuTUUECKUX dYepBed K NapasuTusMy (Ha
TOTOBBIX BIAKHBIX U MUKpPOIpenapaTax).

Yienucronorue. O6mas xapakrtepuctuka. Cpenbl >ku3HH. BHemrHee wu
BHYTPEHHEE CTPOCHHE  WIEHUCTOHOTHX. MHOroo0Opasue  4JIEHHCTOHOTHX.
ITpencraBuTENN KIIACCOB.

PakooOpazubie. OCOOEHHOCTH CTPOEHUS U KU3HEIEATEIbHOCTH.

3HaueHue pakooOpa3HbIX B IPUPOJIE U KU3HU YEIOBEKA.

[TayxooOpasubie. OCOOEHHOCTH CTPOCHUS U KU3HEIEATCITLHOCTH B CBSI3U C
KU3HBIO Ha cymie. Knemuy — Bpenurenu KylabTypHBIX PAaCTEHUNH U Mepbl OOPBOBI €
HuMH. [TapazuTrnueckue Kiemuy — BO30yAUTEIN U IEPEHOCUUKHU ONACHBIX 00JIE3HEN.
Mepsb! 3auThHI OT Kiemen. Poip kierei B mouBooOpa3oBaHUH.

Hacexombie. OCOOEHHOCTH CTpPOEHUS U KU3HEAEATeIbHOCTU. Pa3mMHOXKeHue
HACEKOMBIX U TUIIBI pa3BUTHs. OTpsiapl HaceKOoMbIX: [IpsaMokpriibie, PaBHOKpBLIBIE,
[TomyxxecTkokpplible, Yemryekpsuible, JKecTkokpsuible, I[lepenoHYaToKphLIbIE,
JIBykpbuible U apyrue. Hacekomble — MEpEeHOCUMKHM BO3OYAMUTENEH W IMapa3uThl
YelloBeKa M JIOMAIIHUX XKUBOTHBIX. HacekoMble-BpeauTenu cajaa, oropoja, mods,
neca. Hacekomble, CHMKAIOIIKME YUCIEHHOCTh BpeAUTENer pacTeHuil. [loBenenue
HAaCEKOMBIX, MHCTUHKTBI. Mephl IO COKpAaLIEHUI YHMCIEHHOCTU HACEKOMBIX-
BpeanuTesei. 3HaueHue HACEKOMBIX B IIPUPOJIE U )KM3HU YEIOBEKA.

Jlabopamopnule u npakmuueckue padomal.

HccnenoBanue BHEIIHETO CTPOSHHSI HACEKOMOTO (Ha MPUMEPE MaCKOTO KyKa
WIN JPYTUX KPYITHBIX HACEKOMBIX-BPEIUTENEH ).

O3HakOMJIEHHE C pa3IMYHBIMU THIIAMM PAa3BUTHUSl HACEKOMBIX (Ha Mpumepe
KOJIJICKIIH ).

MoJsumockn.  OOmias  xapakTepucTuka. MecTooOuTaHHE  MOJUTIOCKOB.
CTpoeHue W TPOLECCHl KU3HEIACATEIBHOCTH, XapaKTepHbIE IJIsi OpPIOXOHOTHX,
JBYCTBOPYATHIX, TOJIOBOHOTMX  MOJUIIOCKOB. UYepThl  MPUCIIOCOOICHHOCTH
MOJUIFOCKOB K cpele obutaHus. Pa3MHOXKeHHE MOJUIIOCKOB. MHoroobpasue
MOJUTFOCKOB. 3Ha4€HHE MOJUTIOCKOB B IIPUPOJIE U )KU3HU YETIOBEKA.

Jlabopamopnuvie u npakmuueckue padomul.

HccnenoBaHre BHEUIHETO CTPOCHHUS PAKOBUH IMPECHOBOAHBIX M MOPCKHUX
MOJUTFOCKOB (paKOBHHBI 0€33y0KH, IEPIOBULIbI, IPYIOBUKA, KATYIIKH U JPYTHE).

Xopaosble. OOmas XapakTepUCTHKA. 3apOJIbIILIEBOE PA3BUTHE XOPJOBBIX.
Cucrematnueckue rpynnbl xopAoBbix. Ilontun becuepenHsle (JaHLETHHK).
[Toarun Yepennsie, unu [103BOHOYHBIE.
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Po10b1. OOm1as xapakrepucTuka. MecTooOMTaHHe U BHEIIHEE CTPOSHUE PhIO.
Oco0OeHHOCTH BHYTPEHHETO0 CTPOEHUSI M MPOLECCOB KUZHEACSATEIbHOCTH.
[Tpucnoco0aeHHOCTh PBIO K yclnoBHsM oOutanHus. OTIAHYUS XPSIIEBBIX PHIO OT
KOCTHBIX pbIO. Pa3MHOXeHue, pa3BUTHE U MUTpAlMs pbldO B MPUPOJE.
MuorooOpasue pbiO, OCHOBHBIC CUCTEMATUUYECKUE TPYIIbI pbl0. 3HaUeHUE PBIO B
IPUPOJIE U JKU3HU YEJIOBEKA. X035HCTBEHHOE 3HaUEHHE PHIO.

Jlabopamopnvle u npakmuueckue padomel.

HccnenoBaHre BHEIIHETO CTPOEHUS M OCOOCHHOCTEN NEPENBHKEHHS PhIObI
(Ha mpuMepe KUBOM PBHIOBI B OaHKE C BOJOM).

HccnenoBanre BHYTPEHHErO CTPOEHUS pPHIObI (HA TpUMEpe TOTOBOTO
BJIQYKHOT'O Mperapara).

3emHoBoaHbIe. OOmas xapakrepuctuka. MectooOWTaHWEe 3€MHOBOIHBIX.
OcobeHHoctu BHEIIHETO u BHYTPEHHETO CTpOEHUS, MPOLIECCOB
KU3ZHENIEATEIbHOCTH, CBA3AaHHBIX C BBIXOJAOM 3E€MHOBOJHBIX Ha  CYyIIy.
[Tprcnoco0aeHHOCTh 3¢eMHOBOHBIX K KM3HHU B BOJIE M Ha cyle. PasMHOXeHHe u
pa3BUTHE 3€MHOBOJAHBIX. MHOrooOpa3ue 3¢MHOBOJHBIX M MX OXpaHa. 3HAUCHHE
3€MHOBOJIHBIX B IIPUPOJIE U JKU3HH YEJIOBEKA.

IIpecMmbikaronuecs. O6mas XapaKTePUCTUKA. MecTtooOuTanue
npecMbIKaromuxcsi. OCOOEHHOCTH  BHEUIHETO W BHYTPEHHETO  CTPOEHUs
npecMbikaromuxcs.  Ilpomeccsl  ku3HepearenbHocTH.  [IpucmocobieHHOCTD
NPECMBIKAIOIIUXCST K  JKU3HM Ha  cyme. Pa3MHOXEHHE U pa3BUTHE
npecMbikaromuxcs. Perenepanus. MHOrooOpasue npecMbIKaloIMXCs U UX OXpaHa.
3HaueHHE MPECMBIKAIOIINUXCS B IPUPOJIE U )KU3HU YEJIOBEKa.

ITunbl. O6mias xapakrepuctuka. OCOOEHHOCTH BHEIIHETO CTPOCHUS MTHII.
Oco0eHHOCTH BHYTPEHHETO CTPOCHMS U MPOLIECCOB KU3HENEATEIHHOCTH MTHII.
[Tpucnocobnenust ntun K nonéry. [loBenenue. PasmHoXkeHne U pa3BUTUE MTHIL.
3abora o motoMmctBe. Ce30HHBIC SIBJICHHUS B JKM3HU MTHUI. MHUrpanuu MTUL, UX
uzydeHue. MHorooOpasue MnrTuil. IKOJOTHYECKHE TpyNIbl NTULl (MO BBIOOPY
YUUTENsI Ha IpUMepe TPEX IKOJOTUUECKUX TPYII ¢ YIETOM pacpOCTPAHEHUS ITHII
B peruone). [Ipucrnoco01eHHOCTh NTHUI] K PA3IUYHBIM YCIOBUSIM CPE/bl. 3HAUCHHE
OTHI] B IPUPOE U KU3HU YETIOBEKA.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanrie BHENTHETO CTPOCHUS U MIEPHEBOTO MOKPOBA MTHIL (HA PUMEpe
Yyyelia NTUI] ¥ Habopa MepbeB: KOHTYPHBIX, TyXOBBIX U MyXa).

HccnenoBanne 0ocoOOEHHOCTEN CKEIETa MTHUIIBL.

Muexkonuramommue. O6mas XapaKTepUCTHKA. Cpenbl KU3ZHU
MiekonuTaromux. OCoOOCHHOCTH BHEIIHEro CTPOEHHS, CKeNleTa U MYCKYJIaTyphl,
BHYTpEHHETo cTpoeHus. IIpolecchl KuU3HEAEsITeIbHOCTU. Y CIOKHEHUE HEpBHOU
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cuctembl. [loBegenune muekonurarommx. PazMHoxkeHue u pa3BuTHe. 3a00Ta O
IIOTOMCTBE.

[lepBo3Bepu. OpHompoxoansle (siuekinanymue) u Cymuarsle (HU3IIUE
3Bepu). [lnanenrapusle miexkonuTaromue. MHorooOpa3zue MIEKONUTAOMUX (10
BBIOOPY yUUTENS U3y4aroTCs 6 OTPSA0B MIEKOIMUTAIOIINX Ha IIPUMEPE IBYX BUI0B
u3 Kaxaoro otpsina). Hacekomosimabsie u Pykokpsinbie. ['pe13yHsl, 3aiitieoopa3Hbie.
Xuminsle. Jlactonorue u KurooOpasusie. [lapHokonbiTHbie 1 HenmapHOKONBITHBIE.
[Tpumartsl. CemeiicTBa oTpsia XUIIHbIE: cOOauby, KOIIAYbU, KyHbU, MEIBEXKbH.

3Ha4YeHHE MIICKOIIUTAIOIINX B IPUPOJE U )KU3HU YesioBeka. MiekonuTaromue
— IEPEHOCUYUKH BO30YyIUTEINIEN ONIaCHBIX 3a00s1eBaHuil. Mepbl 00pbOBI C IpbI3yHAMU.
MHuoroo6pasue MIEKOMUTAIOIMINX POAHOTO Kpasi.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanne 0oCOOEHHOCTEN CKEIETa MIEKOMUTAIOIINX.

HccnenoBanue ocoOeHHOCTEN 3yOHON CUCTEMBI MIIEKOITUTAOLIHX.

4. Pa3BuTHe }KMBOTHOIO MHpa Ha 3emuie

OBOJIIOLMOHHOE Pa3BUTUE KUBOTHOTO MHUpa Ha 3emie. Y CI0XHEHHUE
JKMBOTHBIX B IpOLEcCEe IBOMIOLMM. JlOKa3zaTenbcTBa 3BOJIOLUMOHHOTO Pa3BUTHUSA
KUBOTHOTO Mupa. [Taneonronorus. Mckomnaemsle OCTaTKH )KUBOTHBIX, X U3yYEHHUE.
Meroasl u3y4eHHMs MCKONAEMBIX OCTATKOB. PecraBpanus IpPEBHHUX >KMBOTHBIX.
«7KuBBIE NCKONIAEMBIEY» JKMBOTHOTO MHPA.

KusHp KUBOTHBIX B BoAe. OMHOKIETOUHBIE XKMBOTHBIE. IIponcxoxiaeHue
MHOTOKJIETOYHBIX >KMBOTHBIX. OCHOBHBIE 3Talbl 3BOJIOLUUU OECIO3BOHOYHBIX.
OCHOBHBIE 3TaIlbl 3BOJIIOLMY I03BOHOYHBIX KUBOTHBIX. BbIMEpILIE )KUBOTHBIE.

Jlabopamopuvie u npakmuueckue padbomul.

HccenenoBanre UCKOMTAeMbIX OCTATKOB BBIMEPIIMX KUBOTHBIX.

5. 7ZKMBOTHBIE B IPUPOAHBIX COO0LIECTBAX

JXuBoTHble U cpena oOutanus. BiusHue cBera, TeMeparypsl U BIaKHOCTH Ha
AKUBOTHBIX. [IprcTIOCO0IEHHOCTD JKUBOTHBIX K YCIOBHSIM CpPEbl OOUTaHMSL.

[Tomynsituu 5KMBOTHBIX, UX XapakTepucTUKH. OIMHOYHBIN U TPYNIOBOM 00pa3
KHU3HU. B3anMOCBS3M JKMBOTHBIX MEXIy COOOW M C JAPYTMMH OpraHU3MaMH.
[Tumessie cBA3M B mpupogHOM cooOmiectBe. [luieBbie ypOBHHU, IKOJIOTHYECKAs
nupamuaa. JKOCUCTEMA.

JKuBoTHBII Mup npuUpOAHBIX 30H 3eMiu. OCHOBHBIE 3aKOHOMEPHOCTH
pacrpeneneHus )KUBOTHBIX Ha mianere. dayHa.

6. 7KUBOTHBIEC U YeI0BeK

Bo3saeiictBue 4enoBeka Ha XKMBOTHBIX B IIPUPOJE: NPSMOE U KOCBEHHOE.
ITpoMbiciOBBIE )KMBOTHBIE (PBIO0JIOBCTBO, 0X0Ta). BeneHne npomsicia KUBOTHBIX
Ha OCHOBE HAYYHOI'O MOJAX0/a. 3arpsi3HEHUE OKPYKAIOLIEH CPE/Ibl.
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OpomaniHuBaHue XKUBOTHBIX. CeNeKlus, MOpPOJbI, UCKYCCTBEHHBIM OTOOD,
JUKHE TPEIKH JOMAIIHUX XMBOTHBIX. 3HAUEHUE JOMAIIHHUX KUBOTHBIX B KU3HU
yenoBeka. JKUBOTHBIE CEIbCKOXO3AMCTBEHHBIX yroaud. MeTtoasl OOpbOBI ¢
YKUBOTHBIMU-BPEIUTEIISIMU.

'opong kak ocobas HMCKyCCTBEHHas Cpela, CO3JaHHas 4YEJIOBEKOM.
CuHaHTpONHBIE BHJbI >KMBOTHBIX. YCIOBUS HUX oOuTaHUs. becrno3BoHOYHBIE U
IIO3BOHOYHBIE JKMBOTHBIE IOpoAa. AJANTanus >KUBOTHBIX K HOBBIM YCJIOBUSIM.
PexpealluOHHBI IIpeCC Ha JKUBOTHBIX JUKHX BHMJIOB B YCIOBHUAX TIOpOJA.
besnaazopHble toManIHue )KUBOTHBIE. [InTOMHMKH. BOCcCTaHOBIEHUE YHNCIIEHHOCTH
pPEAKUX BHUJIOB KMBOTHBIX: 0000 oxpaHsieMmble npupoaHsle Tepputopuu (OOIIT).
Kpacnas xaura Poccun. Mepel coxpaHeHns ;)KUBOTHOTO MHUPA.

9 KIIACC

1. YesoBek — 0MOCOIUAJIBLHBINA BUJT

Hayku o yenoBeke (aHaTtommsi, (pM3HOJIOTHS, TCUXOJOTHS, AHTPOTIOJIOTHS,
TUTUEHA, CAHUTapHsi, OHKOJOTHUS 4YeloBeKka). MeTolbl HW3y4YeHHs OpraHu3Ma
YeJIOBEKA. 3HAYEHUE 3HAHUM O YEJOBEKE JUIsi CaMOMNO3HAHMS WM COXPaHEHUs
310poBbsi. OCOOEHHOCTH YesloBeKa Kak OMOCOLMAILHOTO CYIIECTBA.

MecTo yenoBeKa B CHCTEME OPTraHMYECKOro MHpa. YenoBEeK Kak 4YacTh
npupozasl. CHCTEMAaTHYECKOE IOJIO)KEHUE COBPEMEHHOTO uenoBeka. (CX0AcTBO
YeJoBeKa ¢ MileKonuTaromuMu. OTIMYKE YelIOBEKa OT MpUMaToB. Jloka3aTenbCcTBa
KMBOTHOTO TMPOUCXOXKIEHUSA 4YeslOBEeKa. UenoBEeK pa3yMHbI. AHTPOIOTEHE3, €ro
sTanbl. buonormyeckue u - couuanbHbie (HaKTOPhl CTAHOBJICHHUS YEJIOBEKA.
Yenoseueckue pachl.

2. CTpykKTypa OpraHu3ma 4ejioBeka

CrpoeHre U XUMHUYECKH cocTaB KieTKM. OOMEH BEIECTB M IMpEeBpalleHHe
HHEPruu B KJeTke. MHOrooopasmue KIeTok, ux jeiieHue. HykiienHOBbIE KUCIOTHI.
['erpl. Xpomocombl. XpOMOCOMHBIN Habop. Mwuto3, meito3. Comatudeckue u
nojoBble KJIETKU. CTBOJOBbIE KJIETKU. THUNBI TKaHEW oOpraHuM3Ma YeJIOBEKa:
ANUTENUANIbHbIE, COCIMHUTENIbHBIC, MbIIlIeUHble, HEpBHAsA. CBOWCTBA TKaHEW, HX
¢dbynkuun. Oprassl ¥ CUCTEMBI opraHoB. OpraHusm Kak eiuHoe 11enoe. B3anMocss3b
OpPraHoB M CUCTEM KaK OCHOBA TOME0CTa3a.

Jlabopamopnwie u npakmuyeckue pabomot.

N3yueHne  MHUKPOCKOIIMYECKOTO  CTPOCHHMS  TKaHed (Ha  TOTOBBIX
MUKpOIpenaparax).

Pacno3naBanue opraHoB ¥ CUCTEM OPraHOB YeJoBeKa (1o Tabauiam).

3. HeiliporymopaJjbHas peryJasiuus

HepBHas cucrema uenoBeka, €€ opranuszauus u 3HaueHue. HelpoHbl, HEPBHI,
HepBHbIE y31bl. Pednekc. Pednexropnas ayra.
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PeuenTtopel. JIByxHeWpoHHbIE U TpPEXHEUPOHHBIE pPEQPIEKTOPHBIE IYTH.
CrnimHHOIM MO3T, ero cTpoeHue U GyHKuuu. Pedrexcsl cnuaHoro mosra. I'onoBHOM
MO3r, ero ctpoeHue u (ynkuuu. bonpmme momymapus. Pedrexcel rosoBHOro
Mosra. besycioBHble (BpOXIEHHBIE) U YCIOBHBIE (MpHOOpETEHHBIE) PEdIIEKCHI.
ComaTnueckas HepBHas cucTeMa. BereratuBHas (aBTOHOMHAas1) HEpBHAsl CUCTEMA.
Hepsnas cucrema kak enunoe nenoe. Hapyiuienus B paboTe HEpBHOM CHCTEMBI.

['ymopanbHast perymsauus ¢GyHKOUE. OHAOKpuHHAas cucrteMa. JKemnessl
BHYTpEeHHEN cexpeuuun. JKenes3pl cMemaHHOM cexkpeuuu. ['OpMOHBI, HX POJb B
perynsuuu Gu3nosornyeckux GyHKIMI opranusma, pocra u pazsutus. Hapymenue
B paboTe SHAOKPUHHBIX ken€3. OcoOeHHOCTH pedIEKTOPHOM M T'yMOpPaJbHOU
perynauuu GyHKIUN OpraHu3ma.

Jlabopamopnvie u npakmuueckue padbomal.

W3ydeHne roJoBHOIO MO3ra 4esloBeKa (110 MyJIsiKam).

M3y4yeHnne n3MeHeHus pa3mMepa 3padka B 3aBUCUMOCTH OT OCBEIEHHOCTH.

4. Onopa u ABUKeHHe

3HaueHHE ONOPHO-ABUTATENILHOTO amnmnapaTa. CKelleT 4YeI0BeKa, CTPOEHUE €ro
otnenoB u pyHkiuu. Koctu, ux Xumuueckuii coctas, ctpoenue. Tumsl kocteil. Poct
Kocted B JuiMHY W ToiaumuHy. CoennHeHne kocted. Ckener rosnosbl. Ckener
TyJn0oBUIIA. CKEIeT KOHEUHOCTEW M UX M0sAcOB. OCOOEHHOCTH CKEJleTa 4YeIoBeKa,
CBSI3aHHBIE C NPAMOXO0XKACHUEM U TPYAOBOU IESTENBHOCTBIO.

Mpimeunast cucrema. CTpoeHue M (PYHKIMHM CKEJNETHBIX MbImI. PaGota
MBILII CTAaTUYECKass W JUHAMHYECKas, MbIIIIbI Crudarear U pa3ruOaTely.
Yromnenue mbin. ['unoguaamus. Posb ABUraTeslbHON aKTUBHOCTH B COXPaHEHUHU
310pPOBBSL.

Hapymienus omnopHoO-ABHratenbHOM CHUCTEMBI. BoO3pacTHbIE HW3MEHEHHS B
ctpoeHun kocred. Hapymenue ocanku. [IpenynpexaeHue HMCKpUBICHUS
NO3BOHOYHMKA U pa3BUTHUs Iuiockoctonus. Ilpodunaktuka tpaBmaTtusma. Ileppas
IIOMOILB ITPH TPaBMax ONOPHO-IABUTATEIBHOTO anmapara.

Jlabopamopnvie u npakmuueckue padbomal.

HccenenoBanne CBOMCTB KOCTH.

N3yyenue cTpoeHns KocTer (Ha MyJIsKax).

N3ydeHne cTpoeHus MO3BOHKOB (Ha MYJISDKAX).

Omnpenenenre rHOKOCTH MMO3BOHOYHHUKA.

M3mepenne Maccel U pocTa CBOEro OpraHu3ma.

N3ydeHne BIUSIHUA CTaTUYECKOW M JUHAMHAYECKOW HArpy3KdM HA YTOMJIEHHE
MBIIIILI.

BrIsiBieHME HApYyILIEHNS OCAHKHU.

OmnpeneneHne NPU3HAKOB INIOCKOCTOIMS.

Oxa3zaHue nepBoii MOMOIIM MPY NOBPEXKIECHUN CKEJIETa U MBIILILI.
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5. BHyTpeHHss cpela opraHusmMa

Buytpennsas cpena u e€ Qynkuun. DopMeHHbIE 3JIEMEHThI KPOBH:
SPUTPOLUTHI, JTIEHKOIUTHI U TPOMOOIMTHI. MasokpoBue, ero npuiyuHbl. KpacHsbiit
KOCTHBIM MO3T, €ro poib B opranusMme. Ilmazma kposu. I10cTOSHCTBO BHYTpEHHEN
cpenpl  (romeocta3). CaéprbiBaHue KpoBU. ['pymnmbl kpoBu. Pesyc-gakrop.
IlepenuBanue xpoBu. [JoHOpCTBO.

NmMmyHuTter U ero Buabl. DakTopbl, BIHAKONIME HAa HUMMYHHUTET
(mpuoOpeTéHHbIe UMMYHOAC(PHUIIUTHI): PaTUallMOHHOE OO0JIyYeHHE, XHUMHUYECKOE
OTpaBJIeHHE, I'OJIOJJaHUE, BOCIAJIEHHUE, BUPYCHbIE 3a0oseBaHus, BUY-undexkuus.
BunoukoBas xkenes3a, aMM@paTHUEeCKue y3ibl. BakiMHBI U Jie4eOHBIE CHIBOPOTKH.
3unauenue padort JI. [lactepa u .11. MeunukoBa 1o u3y4yeHUI0 UMMYHHUTETA.

Jlabopamopnvie u npakmuueckue padbomal.

M3yyeHne MHMKPOCKONMYECKOTO CTPOCHHsS KpPOBU 4YEJIOBEKAa M JIATYIIKH
(cpaBHEHUE) Ha TOTOBBIX MUKpOIIpenapaTax.

6. KpoBooOpamenue

Opransl kpoBooOparnienus. CTpoenue u padboTa cepAua. ABTOMaTU3M CepAlia.
CepneuHblii IUKJI, €r0 JJIUTEIBHOCTh. BObIION 1 Manblil Kpyru KpOBOOOpAIICHHUS.
JBuxenue kpoBu 1o cocyaam. Ilynec. JlumdaTtuueckas cucrema, TMMQPOOTTOK.
Perymanus pesatenbHOCTH cepAla M COCyAOB. I'MrmeHa cepaedyHO-COCYAUCTOU
cuctemsl. [IpodpunakTuka cepaeuHO-cOCYyIUCTHIX 3aboneBanuii. [lepBas momorb
IIPU KPOBOTEUYEHUSX.

Jlabopamopnvie u npakmuueckue padomal.

M3mepenne KpOBSIHOTO J1aBJICHHUS.

Omnpenenenue Iynbca W 4YUCIA CEPACUHBIX COKPAIIECHUN B IIOKOE U IIOCIE
JO3UPOBAHHBIX (PU3NYECKUX HATPY30K Y YEIIOBEKA.

[lepBas momoIb NpH KPOBOTECUEHUSX.

7. JAbIxaHue

Hpixanue u ero 3HaueHue. Opransl gpixanus. JIErkue. BzaumMocBsA3b CTpOCHUS
U pyHKIMI OpraHoB aeixaHus. ['a3000MeH B n€rkux u Tkauax. JKusHeHHas EMKOCTb
JErkux. MexaHu3Mmsl JApIXaHus. J{pIXxaTenbHble JBUKEHUA. Perysauus 1bIXaHusl.

Nudexnmonnsie 00yie3HU, TIEPENAIOIIUECS Yepe3 BO3AYX, MPEIyNPEKICHUE
BO3JyIIHO-KANENbHbIX  MHpeKkuui. Bpen TtabakokypeHus, ynoTpeOseHus
HAapKOTUYECKUX M IICUXOTPOIHBIX BewlecTB. Peanumanusa. OxpaHa BO3IYIIHOU
cpenbl. Oka3aHue NepBOM MOMOILH [TPU NOPAKEHUU OPTaHOB JIbIXaHUS.

Jlabopamopnvie u npakmuueckue padbomal.

N3mepenne o0xBata rpyIHOM KJIETKH B COCTOSIHUU BJIOXA U BbIAOXA.

Omnpenenenre 4acToThl AbIXaHus. BiusHue pa3ianuHbiX (pakTOpOB HA YacCTOTY
JbIXaHUS.

8. IluTaHue U nmuIIeBapeHUe

21



[InTarenbHble BEIIECTBA M NUILEBbIE NMPOAYKTHL. [IuTanme m ero 3HadeHwue.
[MumeBapenue. Opranpl NUIIEBApPEHUs, UX CTpoeHHE U PyHKIMH. DEepMEHTHI, UX
ponb B numieBapenuu. [luimeBapennue B poToBoil moynocT. 3yObl U yXO[ 32 HUMH.
[InmeBapeHue B JKEIyJKEe, B TOHKOM K B TOJICTOM KHIIEYHUKE. BcacwhiBaHue
NATATENIbHBIX BellecTB. BecackiBanue Boabl. [IniieBapuTENbHbIE KENE3bl: IEYEHD U
MOKEITYIOYHAs JKeEJe3a, UX POJIb B MUIICBAPEHUH.

MukpoOuom dYenoBeKa — COBOKYMHOCTh MHUKPOOPIaHM3MOB, HACEISIOLIUX
OpraHu3M 4esoBeka. Perynsuus nuiieBapeHus. MeToabl H3y4eHUs OpPraHOB
nuieBapenus. Padotsr W.I1. T1aBnoga.

['urnena nuranus. [IpenynpexaceHue TIUCTHBIX U KEITYJIOYHO-KHILEUHBIX
3a00/IeBaHUM, NHINEBBIX OTpaBICHUN. BrusHME KypeHuUs U aJKOroysd Ha
NALLIEBapEHUE.

Jlabopamopnvie u npakmuueckue padomal.

HccnenoBanue neicTBrsi pEpMEHTOB CIFOHBI HA Kpaxmall.

HaGmonenue nelicTBUs KeEINyA0YHOTO COKa Ha OENKH.

9. OOMeH BeleCcTB U NpeBpalleHne JHePruu

OOMeH BemecTB M TPEBpAllCHHE DSHEPIUM B OpPraHU3ME YeJIOBEKa.
[Inactuueckuit U sHepreTudyeckuii oOMeH. OOMeH BOJBl 1 MUHEPAJIbHBIX COJICH.
OOmeH OenkoB, YrieBOAOB U KUPOB B opranuzme. Perynsius oOMeHa BElEeCTB U
IIPEBPAILEHUS] SJHEPTUN.

Buramunbl 1 ux ponps ming opranusMma. llocTyruieHne BUTaMHHOB € IUIIEH.
CHHTE3 BUTAMUHOB B OpraHn3Me. ABUTAMUHO3bI M TUIOBUTAMUHO3bI. COXpaHEeHue
BUTAMUHOB B ITUIIIE.

Hopwmbl u pexum nutanusi. PanmonanbHoe nuTtanue — GakTop yKpersieHus
310poBbs. Hapyiienne oOMeHa BeIIecTs.

Jlabopamopnwie u npakmuyeckue pabomeot.

HccnenoBanne cocraBa MPOAYKTOB TUTAHUS.

CocTraBiieHUE MEHIO B 3aBUCUMOCTH OT KaJOPUUHOCTH IHILIH.

CriocoObl cOXpaHEeHHs BUTAMUHOB B MUILEBBIX MPOAYKTAX.

10. Koxka

Crpoenne u ¢ynkuun koxu. Koxka um e€ mnpousBomubie. Koxka u
TepMoperyJisinus. BiusHue Ha Koy (GaKTOPOB OKpYXKarolen Cpeibl.

3akanuBaHue U ero poib. CriocoObl 3aKanvBaHusl Opraiusma. [ 'urueHa Koxu,
TUTHCHUYECKUE TpeOOBaHUA K OfexAe W OOyBU. 3a00eBaHUS KOXKH M UX
npenynpexaenus. [Ipodunaktuka 1 nepsasi TOMOIIb MPU TEIIIOBOM U COJIHEYHOM
yapax, 0%orax 1 0OMOpOKEHUSX.

Jlabopamopnvie u npakmuueckue padomal.

HccenenoBanre ¢ TOMOIIBIO YTl TBUIbHOM U JIAJOHHOW CTOPOHBI KUCTH.

OnpeneneHue )KUPHOCTU PA3IMYHbIX YYACTKOB KOXKH JIMIIA.
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Onucanue Mep 10 yX0/1y 3a KOKEW JTMIa U BOJIOCAMH B 3aBUCUMOCTH OT TUIIA
KOXHU.
Onucanre OCHOBHBIX THTHEHUYECKUX TPeOOBaHUI K OJ€XK 1€ U O0YBH.
11. Beigesaenue
3HaueHue BblaeneHus. Opransl BbiAesieHAs. Opranbsl MOYEBBIIEIUTEIBHON
CUCTEMBI, UX CTpoeHHe U GyHKIMU. MuKpockonudeckoe ctpoenue nouku. Hegpos.
OOpazoBanue Mouu. Perymsmuss MoueoOpa3oBaHUS U MOYEHCITYyCKaHUS.
3a00JieBaHNs OPraHOB MOYEBBIJEIUTEIBHON CUCTEMBI, UX TIPEAYIPEXKICHUE.
Jlabopamopnvie u npakmuueckue padomal.
Omnpenenenre MECTOIOIOKEHUS TOYEK (Ha MYJISIKE).
Omnucanue Mep NpodUIaKTUKU OOJIE3HEH MTOYECK.
12. Pa3aMHOKeHUe ¥ pa3BUTHE
Opransbl penponykiuu, ctpoenre u ¢GyHkuuu. [lonoseie xenesbl. [TonoBele
kiaetku.  OmiomoTBopeHue.  BHyTpuyTtpoOHOe — paszButue. BrausHue  Ha
AMOpHOHATFHOE pPa3BUTHE (PAKTOPOB OKpYyXKatomieh cpensl. Ponpl. Jlakramus. Poct
u pazBuThe pedénka. [lomoBoe co3zpeBanue. HacnenoBanue npu3HakoB y YelOBEKa.
HacnencrBennsie 6051e3HU, X MPUUMHBL U npeaynpexaeHue. Habop xpomocowm,
IIOJIOBBIE XPOMOCOMBI, I'eHbl. POJb IeHETHYeCKMX 3HAHMWM U1 TUIAHWUPOBAHUSA
cembu. MHekum, nepenaromuecs noJoBbIM MIyTEM, UX MPO(UIAKTHKA.
Jlabopamopnvie u npakmuueckue padbomal.
OnucaHnre OCHOBHBIX MEp IO MNPOPHIAKTUKE HH(PEKIMOHHBIX BUPYCHBIX
3a0oneBanuii: CIIM]] u rematur.
13. OpraHsl 4yBCTB U CEHCOPHBIE CHCTEMbI
Oprasbl 4yBCTB U UX 3HauYeHHE. AHaM3aTOpbl. CeHCOpHBIE cUCTEMBI. ['1a3 u
3penue. Onruueckas cucrema r1iaza. CeryaTka. 3pUTENbHBIE PELENTOPBI.
3putensHoe BocnpuaThe. HapyiieHus 3peHust 1 uX MpUYHMHbL. [ UTueHa 3peHusl.
V¥xo0 u cayx. CrpoeHune um (QyHKIUM OpraHa ciayxa. MexaHu3M paboOThl
ciyxoBoro aHanusaropa. CiyxoBoe BocnpusaTHe. HapyiieHus ciayxa 1 UX IPUYUHBL.
['uruena ciyxa.
Opranbl paBHOBECHS, MBILIICYHOTO YYBCTBA, OCS3aHUA, OOOHSHUS U BKYCA.
B3anmonencTBre CEHCOPHBIX CUCTEM OpPraHU3Ma.
Jlabopamopnwie u npakmuueckue padomaoi
Omnpenenenne OCTPOTHI 3pEHUS Y YEJIOBEKa.
N3yuyenue cTpoeHus oprana 3peHus (Ha MyJISKE U BJIaXKHOM IIperapare).
W3yyeHue cTpoeHus opraHa ciuyxa (Ha MyJIsiKe).
14. IloBegeHue M NCUXUKA
Ilcuxuka u mnoBeaeHue uesnoBeka. lloTpeOHOCTM M MOTHBBI IOBEIECHMS.
ConuanbHass 0O0YCJIOBJIEHHOCTh IIOBEJEHUS 4YeloBeka. PeduekTopHass Teopus
noBezicHUs. Briciias HEpBHAS NESITENIBHOCTH denoBeka, padoTel .M. Ceuenona,
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W.I1. TlaBnoBa. Mexanusm 00pa3oBaHHs YCIOBHBIX peduiekcoB. TopmokeHue.
JuHamuuecknii crepeorun. Ponbs TOpMOHOB B mnoBeaeHHMH. HacnencTBeHHbIE U
HEHACJIEJICTBEHHBIE MPOTrpaMMbl TOBelIeHUsl y uenoBeka. [IpucnocoburenbHbIN
XapakTep MOBEICHHUS.

[lepBass m BTOpasi cUrHaJIbHbIE cHUCTeMBbl. [lo3HaBaTenbHaAs JEATEIBHOCTD
Mo3ra. Peur u wmbmuienue. [lamsate u BHUMaHue. OMounu. MHIUBUAYalbHbIC
OCOOCHHOCTH JIMYHOCTU: CHOCOOHOCTH, TEMIIEpPAMEHT, XapakTep, OAapEHHOCTb.
Tunel BbICIICH HEPBHOM AESITENILHOCTU U TemnepaMmeHTa. OCOOEHHOCTH MCUXUKU
yesioBeka. [ uruena (pu3n4eckoro U yMCTBEHHOTO Tpyjaa. PexuM Tpyaa u oTabixa.
CoH u ero 3HaueHue. ['urneHa cHa.

Jlabopamopnwie u npakmuyeckue pabomeot.

N3ydeHne KpaTKOBPEMEHHOW MMaMSTH.

OmnpeneneHue 00bEMa MEXaHUYECKOW U JIOTUYECKON MaMsITH.

Onenka copMUPOBAaHHOCTH HABBIKOB JIOTHUECKOTO MBILIUICHHUS.

15. Yes10BeK U OKpY:KaKWILAsA cpeaa

YenoBek U OKpysKarolas cpeia. JKoJIorndeckue (hakTopsl U UX AeiCTBHE Ha
OpraHu3M YeJOBeKa. 3aBUCUMOCTD 3[J0POBbsI YEIIOBEKA OT COCTOSIHUS OKPYKArOILEN
cpenbl. MUKpOKIMMAT KUIbIX momMenieHnid. CoOmro/ieHre MpaBul MOBEICHUS B
OKpY>Karolllel cpejie, B OMTACHBIX U YPE3BbIYANHBIX CUTYAIUSX.

310pOBbE YENOBEKAa KaK COLMAIbHAs LEHHOCTh. DaKTOphl, HapyLIaroLue
3M0pPOBBE: TUMOJIWHAMUS, KypeHHE, YIOTpeOJeHne alIkorojs, HapKOTHUKOB,
HecOaNaHCUPOBAHHOE MUTAaHUE, CTPECC. YKpEeIUIeHWE 3I0pPOBbs: ayTOTPEHUHT,
3aKajMBaHue, JBUTATENIbHAs aKTUBHOCTb, cOajaHCUpoBaHHOe nutanue. KynpTypa
OTHOIIEHUSI K COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO OKpY>Karomux. BcemupHas
OpraHM3aLys 30PaBOOXPAHECHHUS.

YenoBek kak 4dacTh Ouocdepbl 3emsiu. AHTPOMOTEHHBIE BO3ACUCTBUS Ha
npupony. Ypoanuzarus. [{luBunuzamus. TexHOTeHHbIE M3MEHEHHUS B OKPYKarolen
cpene. CoBpeMeHHbIE I100aIbHBIE SKOJOTHUUECKHE TPOoOIeMbl. 3HAUEHHE OXPaHbl
OKpY’KaroIlEen Cpeibl I COXPAHEHUS YETI0BEYECTBA.
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[IJTAHUPYEMBIE PE3VJIbTATHI OCBOEHIS ITPOT'PAMMBI I1O
BUOJIOIT'MU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU S
(FA30BbII1 YPOBEHbD)

OcBoenne yuebHOTO TIpeamera «buonorus» Ha ypoBHE OCHOBHOTO OOIIETO
o0pa3oBaHMsl JIOJDKHO OOECIEYUTh JOCTHIKEHHE CIEAYIOUMX O0y4aromUMUCs
JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJBTATDBI

JIn4HOCTHBIE pe3yabTaThl OCBOECHUS IPOrPaMMbl IO OMOJIOTUM OCHOBHOTO
oOmero  oOpa3oBaHuA  JODKHBI  OTpakaTb  TOTOBHOCTh  OOYyYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlMil H
pacUIMpEHHE OIbITa JEATEIBHOCTH Ha €€ OCHOBE M B IIPOLECCE peaU3aLUU
OCHOBHBIX HAIPABJIICHUM BOCIIMUTATEIBHOMN JESITEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

TOTOBHOCTh K KOHCTPYKTUBHOM COBMECTHOM JE€ATEIBbHOCTH MPH BBIIOJHEHUN
MCCJIEIOBAHUI U TPOEKTOB, CTPEMJIEHUE K B3aUMONIOHMMAHUIO U B3aUMOIIOMOLIH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

OTHOIIEHHE K OMOJIOTUH KaK K BaKHOM COCTaBJISIOIIEH KyJIbTYpbl, TOPAOCTb 32
BKJIaJ] POCCUHCKUX U COBETCKUX YUYEHBIX B PAa3BUTHE MHUPOBON OHOJOTHYECKON
HAYyKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTb OLICHWBATh IOBEJCHHUE U IOCTYNKU C TO3ULUU HPABCTBEHHBIX
HOPM U HOPM 3KOJIOTHYECKOU KYJIbTYpHI;

NOHMMAaHUE 3HAYUMOCTU HPABCTBEHHOI'O ACIEKTa JEATEIbHOCTH YEJIOBEKA B
MEIHMIIUHE U OMOJIOTHH;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS:

NOHMMaHHE poJIn OHOJIOTMH B (OPMHUPOBAHUU OSCTETHUUECKOM KYJIbTYpPBI
JMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3J0POBBIO M YCTAHOBKA HA 30POBBIN
o0pa3 U3HHU (310pOBOE NMUTAHHE, COOJIIOJIEHNE TMTMEHNYECKUX MPABUI U HOPM,
cOAaHCUPOBAHHBIM PEXKUM 3aHATUH M OTIBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTb);

OCO3HAaHHE TOCIEACTBUM U HENPUITHE BPEAHBIX MPUBBIUEK (YMOTpeOIeHue
aJIKOroJisi, HApKOTUKOB, KypeHHE) M HHbIX (QopM Bpena mjisi (pU3MUECKOro u
IICUXUYECKOTO 310POBBS;
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coOIoficHHE MpaBuil O€30MacHOCTH, B TOM YHCIE HAaBBIKM 0€30MacHOro
MOBEACHUS B IPUPOJHOMU CpEJIE;

cOpMUPOBAHHOCTh HaBbIKa pe(pIEKCUU, yNpaBiIeHHE COOCTBEHHBIM
AMOLMOHAJIbHBIM COCTOSTHUEM;

6) TPy10BOT0 BOCIIMTAHMS:

AKTUBHOE YYacTHUE B pEIICHWH NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
00pa3oBaTenbHON OpraHW3alliy, HACEJICHHOTO IMyHKTAa, Kpas) OWOJIOTHYECKOW WU
DKOJIOTMYECKOM HANpPaBIEHHOCTH, HWHTEPEC K MPAKTUYECKOMY H3YyUYECHUIO
npodeccuii, CBI3aHHBIX ¢ OUOJIOTHEH;

7) 3K0JI0THYECKOTr0 BOCIIUTAHUS:

OpHEHTAIMs HAa MPUMEHEHHE OMOJOTUYECKUX 3HAHWU IPU PEIICHUH 3ajad B
00J1aCTH OKPYXKAIOIIEH CPEIbl;

OCO3HAHUE PKOJIOTMYECKUX MPOOJIEM U MyTeH UX pelleHuUs;

TOTOBHOCTh K YYacCTHUIO B MPAKTUYECKOW JEATEIBHOCTH 3KOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

OpHEHTAIlMsl Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpEACTaBICHUN 00
OCHOBHBIX OHMOJIOTMYECKHX 3aKOHOMEPHOCTSX, B3aUMOCBS3SIX YEJOBEKa C
MIPUPOJTHON U COLUAIIBHOU CPEIION;

NOHMMAaHHE pPOJU OHOJOTMYEeCKOM HaykKd B (POPMHpPOBAHMH HAYIHOTO
MUPOBO33pPEHUS;

pa3BUTHE HAYYHOM JH0003HATEIBLHOCTH, MHTEpPECa K OMOJOTMYECKON Hayke,
HAaBBIKOB UCCIIE0BATENIBbCKOMN AEATEIbHOCTH;

9) ajanrTanun 00y4arumerocss K M3MeHIIUMCH YCJI0BHSAM COLMAIBLHOM
U IPMPOJHOM Cpeabl:

aJIeKBaTHAsl OLEHKA U3MEHSIOIIMXCS YCIOBHIA;

NPUHATUE pelIeHUs (MHIUBUIyaIbHOE, B TPYIIIE) B U3MEHSIOLIUXCS YCIOBUSIX
Ha OCHOBAHHMH aHAJIM3a OUOJOTHYECKON HH(POPMALINH;

IJJAHUPOBAHWE JEUCTBUM B HOBOM CHUTyallUM HAa OCHOBAHUM 3HAHUMU
OMOJOTUYECKUX 3aKOHOMEPHOCTEH.

METAINIPEJMETHBIE PE3YJIBTATbBI

MeranpeameTHble  pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO  OHOJOTUU
OCHOBHOTO 00I1Ier0 00pa3oBaHusl, JODKHBI OTPaXaTh OBJIAJICHUE CIEIYIOUUMU
YHUBEPCAIbHBIMU YYEOHBIMU JEHCTBUSMU:

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

1) 6a30Bble JIOrHYecKue AeMcTBHS:
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BBISIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH OMOJIOTHUYECKHUX
00BEKTOB (SIBJICHHN );

yCTaHABIMBATh CYIICCTBEHHBIM NpPH3HAK KIacCHU(UKAIIMN OMOJIOTHUYECKHUX
00BEKTOB (SIBJICHHWI, IMPOIIECCOB), OCHOBaHWS I OOOOIIEHHS M CpaBHEHWUS,
KPUTEPUHU TIPOBOAMMOTO aHAIIN3A,

¢ y4€TOM TIPEIJI0KCHHONW OMOJIOTHYECKOM 32141 BBISBIIATH 3aKOHOMEPHOCTH
U TPOTUBOpEYMs B paccMaTpuBaeMblX (akTax ¥ HAOJIIOJEHUAX, Mpesarath
KPUTEPUU JJIs BBISIBICHHS 3aKOHOMEPHOCTEHN M MPOTUBOPEUHH;

BBISBJSITH JACPUITUTHl MHQOPMAIMH, JaHHBIX, HEOOXOAWMBIX HJISl PEIICHUS
MIOCTaBIICHHOW 3a/1a4H;

BBISIBIISITh TMPUYUHHO-CIICJICTBEHHBIE CBS3U TMPU U3YYCHUH OMOJOTHYECKHX
SBJICHUM W TPOIIECCOB, JENIaTh BBIBOJABI C HCIOJIB30BAHUEM JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3AKIIOYCHH, YMO3aKIIOUEHUH 10 aHAJIOTHH, (GOpMYyINpPOBATh
THITOTE3bI O B3aUMOCBSI3SIX;

CaMOCTOSITEIIbHO BBIOMPATH CIIOCO0 PEIIeHUs y4eOHOM OMOIOTUYECKOH 3a1auu
(cpaBHMBATH HECKOJILKO BapHAHTOB PEIICHHUS, BRIOUPATh HanboJee MOaXOSIINI ¢
y4E€TOM CaMOCTOSITEIIbHO BBIICIICHHBIX KPUTEPHUEB).

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

UCTIOJTb30BaTh BOMPOCH! KaK HCCIIENOBATEIbCKIIT HHCTPYMEHT TIO3HAHWS,;

dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIUE pPa3phiB MEXIY pPEATbHBIM |
JKEJIATeIIbHBIM COCTOSIHEM CHUTYalluu, 00bEKTa, U CAMOCTOSTEIPHO YCTaHABINBATh
HCKOMOE€ U JIaHHOE;

dbopMupoBaTh THUMOTE3y OO0 HCTUHHOCTH COOCTBEHHBIX  CYXICHHIA,
apryMEHTHPOBATh CBOIO TIO3UIINIO, MHCHHUE;

MPOBOJUTH TI0O CaMOCTOSITEIbHO COCTAaBIICHHOMY IUIaHy HaOJIOJeHUE,
HECJIO)KHBI  OMOJOTMYECKHM SKCIEPUMEHT, HEOOJIbIIOE HCCIeNOBAaHUE TIO
YCTAHOBJICHUIO OCOOCHHOCTEH OMOJOTUYECKOTO O00BeKTa (Tpoliecca) M3y4deHus,
NPUYUHHO-CJICICTBEHHBIX CBS3€H M 3aBUCUMOCTEH OHOJOTUYECKUX OOBEKTOB
MEXTy COOOM;

OIICHUBATh Ha MPUMEHUMOCTh M JJOCTOBEPHOCTh MH(POPMAIIUIO, TTOTYICHHYIO
B XO/1¢ HAOTIOACHUS U SKCIIEPUMEHTA;

CaMOCTOSITENILHO (OPMYyITUpPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
POBEAEHHOTO HAONIO/IEHUS, DKCIIEPUMEHTA, BIIAJCTh MHCTPYMEHTAMHU OIECHKH
JIOCTOBEPHOCTH TIOJTyYCHHBIX BBIBOJIOB U 000OIIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE JTaJIbHEWINIee pa3BUTHE OMOJOTHYECKHUX
MIPOIIECCOB U UX TMOCIEACTBHS B aHAJIOTUYHBIX WM CXOJHBIX CHTYaIlUsIX, a TaKKe
BBIIBUTATh MPEON0KEHUS 00 MX PA3BUTHHU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

3) pabora ¢ nunopmanueii:
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MPUMEHSATh PA3JIMYHBIE METOJIbI, MHCTPYMEHTBI W 3alpOChl MPH TOUCKE U
otbope Omosiormueckoii WHGOPMAIIMU WX JaHHBIX W3 HWCTOYHUKOB C y4ETOM
MPEIOKEHHON y9eOHON OMOIOTHYECKON 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETUPOBATH
OHoNorHUecKyo HHPOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

HAXOJIUTh CXOJHBIC APTYMEHTHI (MIOATBEPKIAIONMINE WM OMPOBEPTraronue
OJIHY M TY K€ UJICI0, BEPCHIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJbHYIO  (HOpPMY  TIPEIACTaBICHUSA
UHPOpMAIlMM W WIUTFOCTPUPOBATH pellaeMble 3aladll HECIOKHBIMH CXEMaMH,
JuarpaMmMaM#, THOUW rpaduKoil 1 UX KOMOMHAIIMSIMH,

OIICHUBATh HAAEKHOCTh OMOJOTUYECKOW WHGOPMAIIMU 1O KPUTEPHSM,
MPEIOKCHHBIM YUUTEIIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIHHO;

3allOMUHATh M CUCTEMATH3UPOBATh OMOJIOTHYECKYI0 HH(OPMAIIHIO.

KoMMyHuKaTHBHBbIE YHHBePcaIbHble YueOHbIe JeliCTBUS

1) o01enue:

BOCIPUHUMATH U (POPMYIUPOBATH CYKICHHUS, BHIpAKaTh 3MOIMH B MPOIIECCe
BBITIOJIHEHUSI MPAKTUUYECKUX U JIa0OPATOPHBIX padoT;

BbIpaXaTh ce0s1 (CBOIO TOUKY 3pEHUS) B YCTHBIX U MUCbMEHHBIX TEKCTAX;

pacrno3HaBaThb HeBepOalbHbIE CpPEJICTBA OOILIEHUS, IOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, 3HaTh M PACIIO3HABATH IPEANOCHIIKYA KOH(DIUKTHBIX CUTYaLUN
U CMSITYaTh KOH(JIUKTHI, BECTH MIEPETOBOPHI;

NOHMMAaTh HAMEpPEHUs JPYTHX, MPOSIBIATH YBAXKUTEIbHOE OTHOLICHHE K
co0ecelHUKY U B KOPPEKTHOH opme popMyIupOBaTh CBOM BO3PAXKEHMUS;

B XOJ€ JAManmora M (Miau) JUCKYCCHM 3a7aBaTh BOIPOCHI IO CYIIECTBY
oOcyxgaeMoii OMOJIOTHYECKOW TEeMbl M BBICKAa3bIBaTh WJCH, HAICJICHHbIE Ha
pelieHre OMOIOrHYECKOH 3a7auu U MOAepKaHue O1aroxeaaTeaIbHOCTH OOIICHHMS;

COTIOCTABJISITh CBOU CYXACHHS C CYKJICHUSMHU APYTUX YYACTHHKOB JIHAjora,
0oOHapyXUBaTh pa3InYUe U CXOJCTBO MO3ULUH;

nyOJIMYHO NMPEACTABIAT PE3YIbTAThI BBIIOJIHEHHOTO OMOJIOTHYECKOTO OIbITA
(3KCnIEeprUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

CaMOCTOSITENIbHO  BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3ajad
IpE3eHTAlMU U OCOOEHHOCTEW aylUTOPUU U B COOTBETCTBUU C HUM COCTABJIATH
YCTHBIE U MHCbMEHHBIE TEKCTHI C UCII0JIb30BAHUEM MILTIOCTPATUBHBIX MATEPHAJIOB.

2) coBMeCTHAS 1eITeJIbHOCTD:

NOHMMATh U MCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW U MHIMBUIYaTbHOU
paboThl TpHU penieHNH KOHKPETHON OMOJOTHYECKOW MpoOIeMbl, 0OOCHOBHIBATH
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HEOOXOIMMOCTh MPUMEHEHHsI TPYNIOBBIX (HOPM B3aMMOJCUCTBUS TP PEIICHUN
MIOCTABJICHHOW y4eOHOM 3a71a4H;

MIPUHUMATB I1€JTb COBMECTHOM JEATENHHOCTH, KOJUIEKTHBHO CTPOUTD JICHUCTBUS
1o €€ JOCTHKEHUIO: PaCTpEeNsITh POJIM, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC U
pe3ynbTaT COBMECTHOM palOThl, yMeTh 0000IIaTh MHEHUSI HECKOJbKHUX JIIOJACH,
MPOSIBIISITH TOTOBHOCTH PYKOBOJIHUTb, BBITIOJIHITH MIOPYUCHUS, TOTINHSITHCS;

IJIAHUPOBATH OPTAHU3AITUI0 COBMECTHON PabOThI, ONPENETsATh CBOIO POJIb (C
y4€TOM TPEANOUYTCHUM M BO3MOXKHOCTEM BCEX YYAaCTHUKOB B3aMMOJCHCTBHS),
pacmpeienarTh 3aJaud MEXIy 4YJeHaMU KOMaH[bl, y4acTBOBaTh B TPYIIOBBIX
dbopmax paboThl (00CYXaeHUS, 0OMEH MHEHHUSIMU, MO3TOBBIC IITYPMbI I HHBIE);

BBHITIOJIHATh CBOKO YacTh PabOTHI, JOCTUTATh KAYECTBEHHOTO PE3yJIbTaTa IO
CBOEMY HAIIPaBJIECHUIO M KOOPJAMHHPOBATH CBOM JEHCTBUSA C JPYTUMHU UYJICHAMU
KOMaH/Ibl;

OIICHMBATh KauyeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT IO KPUTEPUSM,
CaMOCTOSITENIbHO CPOPMYJIUPOBAHHBIM YIACTHUKAMHU B3aUMO/ICHCTBHSI, CDABHUBATH
PE3YNBTATHI C UCXOTHOM 3a/1a4eil M BKIIQJ] KaXK0TO WieHa KOMaH bl B JOCTH)KEHUE
pPE3yNbTAaTOB, pa3leisaTh chepy OTBETCTBEHHOCTH U MPOSBIATH TOTOBHOCTH K
MPEIOCTABIECHUIO OTUYETA Mepe] TPYION;

OBJIQJIETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHUKATUBHBIX JACUCTBUH, KOTOpas
obecreunBaeT CHOPMUPOBAHHOCTH COITMAIBHBIX HABBIKOB M AMOIMOHAIBHOTO
WHTEJUICKTa 00yJarOIIMXCA.

PeryasiTuBHbIE YHHBepcaJbHbIe YyueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JJIsi PEIICHUS B JKU3HEHHBIX U yUEOHBIX CUTYaIUsX,
UCITIOJIb3Ysl OMOJIOTHIECKUE 3HAHMUS;

OPUCHTHUPOBATHCA B  PA3IMYHBIX  MOJAXOJAX  MPUHATHS  PEIICHUHN
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUS B TPYIINE, MPUHATHAC PEIICHUN TPYIIITON );

CaMOCTOSITEIbHO COCTaBIISATh ATOPUTM PEUICHHUS 3a1adyd (WM ero 4YacTh),
BBIOMpaTh CIOCOO pemnieHus y4eOHOM OMOJIOTMYECKOM 3aJauyd ¢ yuyéToM
UMEIOINXCS PECypCOB M COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBATH
npeayiaracMbie BAPUAHTHI PEIICHUI;

COCTaBIISATh TUIAH ACWCTBHMIA (TUIaH peanu3allid HaMEUEeHHOTO alTropHTMa
pEIIeHNUs ), KOPPEKTUPOBATH MPEIOKESHHBIN aJITOPUTM C YIETOM MOTYICHUS HOBBIX
OMOJIOTMYECKUX 3HAHUN 00 M3ydaeMOM OHOJIOTHYECKOM OOBEKTE;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIBLHBIN HHTEJIEKT:

BJIQJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIIUH B PEIICKCHH;
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JaBaTh OLEHKY CUTYALIMH U MPEJIarath IjaH €€ N3MEHEHNUS,

YUYHUTBIBATh KOHTEKCT U MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh
OpU peuieHuH Y4yeOHOM OHMOJOTMYecKoW 3aJaud, aJanTUpPOBAaTh pEIICHHE K
MEHSIOLUMCS 00CTOSATENBCTBAM;

OOBACHATH  NPUYMHBI  JOCTHKEHHMS  (HEJOCTWXKEHHUS)  pe3yibTaToB
NeSTENIbHOCTH, JaBaTh OLEHKY HPUOOPETEHHOMY OIBITY, YMETh HaXOAWUTh
NO3UTHUBHOE B MMPOMU30ILIEINIEN CUTYyalINH;

BHOCUTb KOPPEKTUBBI B [JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHHUBIIUXCS CUTYallMi, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEM;

OLICHHMBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSIM;

pa3nuuaTh, Ha3bIBaTh M YIPABIATH COOCTBEHHBIMU 3MOLUSMU M SMOIMSIMHU
ApYIruX,

BBISIBJISITh U @HAIM3UPOBATh IPUYNHBI YMOLIN;

CTaBUTh ce€0s1 HA MECTO IPYIroro 4eloBeKa, IOHUMATh MOTUBBI U HaMEPEHHUS
ApYToro,

PEryJIupoBaTh CIIOCO0 BBIPAKEHUS SMOLIHIA.

IIpunsTHE ceds U APYrUx

OCO3HAHHO OTHOCHUTBHCA K IPYTOMY UE€JIOBEKY, €0 MHEHMIO;

IpU3HABaTh CBOE IIPABO HA OLIMOKY U TaKOE K€ PaBO APYroro;

OTKPBITOCTh Ce0€ U APYTUM;

0CO3HAaBaTh HEBO3MOKHOCTh KOHTPOJIUPOBATH BCE BOKPYT;

OBJIAJIETh CUCTEMON YHHMBEPCAJIbHBIX YUEOHBIX PETYJISATUBHBIX JEHCTBU,
KoTopasi oOecreynBaeT (OPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTPEHHSISI IO3ULIMS JINYHOCTH ), U )KU3HEHHBIX HAaBBIKOB JIMYHOCTH (yIpaBICHUS
co00i1, CaMOIUCIUIUIMHBI, YCTOWYUBOTO MOBECHUS).

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC PE3yNbTaTHl OCBOEHUS MPOTPAaMMBI MO OHOJIOTHMH K KOHITY
o0yueHus 6 5 knacce:

XapaKTepu3oBaTh OWOJOrMI0 KAaK HAyKy O >KMBOM MpuUpojie, Ha3bIBaTh
MIPU3HAKH JKUBOTO, CPABHUBATH OOBEKTHI )KHBOW M HEKUBOW TTPUPO/IHI,

MEPEUUCIIATh UICTOYHUKH OMOJIOTUUECKUX 3HAHUN, XapaKTepU30BaTh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUU JUIsI COBPEMEHHOI'O 4elloBeKa, MpOo(eccuu, CBA3aHHBIE C
ouosnorueit (4—5 npodeccuii);

MIPUBOIUTH IPUMEPHI BKJIaJa poccuiickux (B ToM uncie B. U. Beprnanckuii, A.
JI. UnxeBckuil) u 3apy0exHbIX (B TOM uncie Apuctorens, Teodpact, ['unmoxpar)
Y4EHBIX B pa3BUTHE OMOJIOTHH;
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UMETH MPEACTABICHUE O BAXKHEUIITNX OMOTOTHUECKUX MPOLIECCaX U SBICHUSIX:
NUTaHWe, JbIXaHUE, TPAHCHOPT BEIIECTB, pPa3APaXKUMOCTh, POCT, Pa3BUTHE,
JBUKEHHE, PA3MHOKEHUE;

NPUMEHSATHh OMOJIOTHYECKUE TEPMUHBI M TIOHATHS (B TOM YHCIIE: )KUBBIC TETa,
OMONOTHsI, DKOJIOTHS, IMTOJOTHs, aHaToMus, (Qu3uoIorus, OUOIOTHYECKas
CHUCTeMaTHKa, KJIETKa, TKaHb, OpraH, CHCTEMa OpPraHoB, OPraHu3M, BHpPYC,
JIBUKEHHE, TUTaHue, (POTOCUHTE3, AbIXaHHUE, BbIACICHHE, Pa3ApaKUuMOCTh, POCT,
pa3MHOXKEHHE, pa3BUTHE, cpena OOWTaHUS, TNPUPOJHOE  COOOIIECTBO,
UCKYCCTBEHHOE COOOIIECTBO) B COOTBETCTBMU C IIOCTABIIEHHOW 3amauedl U B
KOHTEKCTE;

pa3nuyuaTh MO BHEUIHEMY BHUIY (M300paxXeHHUSIM), CXeMaM M OMHCAHHSIM
NOS/IEpHbIE U SiZICpPHBIE OpPTaHU3MBbl, pa3IUYHbIE OUOJIOTUYECKUE OOBEKTHI:
pacTeHHs, IKMUBOTHBIX, TpHUOBI, JHUIIAWHUKHA, OaKTepWUu, TMPUPOIHBIC W
UCKYCCTBEHHBIE COOOIIECTBA, B3aWMOCBSI3M OpPraHU3MOB B TPUPOJHOM H
UCKYCCTBEHHOM COOOIIECTBaX, MpeacTaBuTeneit Guopsl u ¢ayHbl IPUPOIHBIX 30H
3emiu, TaHAmadThl IPUPOAHBIE U KYJIbTYPHBIE;

IPOBOANUTH OMHMCAHHWE OpraHu3Ma (pacTeHus, >XKMBOTHOTO) MO 3aJaHHOMY
IUTaHy, BBIACNATh  CYIIECTBEHHBIE TPU3HAKH CTPOCHHUS W TIPOIIECCOB
KU3HECITSIILHOCTH OPTaHW3MOB, XapaKTepU30BaTh OPTaHU3MbI KaK Teja YKHUBOU
IPUPOJIbI, IEPEUUCIATh OCOOCHHOCTH PACTEHUH, )KUBOTHBIX, TPHOOB, TUIIANHUKOB,
OaxkTepuil U BUPYCOB;

packpbIBaTh MOHATHE O cpene oOuTaHus (BOIHOW, Ha3eMHO-BO3AYIIHOM,
MIOYBEHHOH, BHYTPUOPTAaHU3MEHHOM ), YCIOBHX CPEIbl OOMTAHUS;

IPUBOIUTH MPUMEPHI, XapaKTEPU3YIOIIHE TIPUCITOCOOTICHHOCTh OPTaHU3MOB K
cpene oOuTaHusl, B3aMMOCBSI3U OPTaHU3MOB B COOOIIECTBAX;

BBIICTISITh  OTJIMYUTENbHBIE TPU3HAKKH MPHUPOAHBIX M HCKYCCTBEHHBIX
COOOIIIECTB;

apryMEHTHPOBAaTh OCHOBHBIE TPaBHJA TIOBEICHHUS YEIIOBEKAa B MPHUPOAC U
OOBSACHATH 3HAUCHHE MPHUPOJOOXPAHHOMN NEATEIbHOCTH YENIOBEKa, aHAU3UPOBATh
r7100abHBIE SKOJIOTHYECKUE TPOOIIEMBI,

pacKpbIBaTh POJIb OMOJIOTUN B IPAKTHUECKOM IE€ATEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh Ha KOHKPETHBIX MPUMEpPAx CBSI3b 3HAHWN OHMOJOTHH CO
3HAHUSAMH [0 MaTeMaTHKe, MPEeIMETOB TYMaHUTAPHOTO IMKIA, Pa3THYHBIMU
BUJIaMH HCKYCCTBA;

BBITMIOJHATh MPAaKTHUECKUe paboThl (MMOMCK MH(OPMALMK C UCTIONIH30BAaHHEM
pPa3IMYHBIX HCTOYHUKOB, ONHCAHME OpraHu3Ma [0 33aJaHHOMY IUIaHy) W
naboparopHbeie paboThl (paboTa C MHKPOCKONOM, 3HAKOMCTBO C Pa3IMYHBIMU
croco0amMu U3MEPEHUs U CPABHEHUS KUBBIX OOBEKTOB);
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MPUMEHSATh METOAbl Ouojoruu (HaOMIOACHUE, OMHCAHHWE, KiacCupUKaIms,
U3MEpEHHEe, IKCIIEPUMEHT): MMPOBOJUTH HAOIIOIEHUS 32 OpraHU3MaMU, OMUCHIBATD
Oononornyeckne OOBEKTHI, MPOIECCH W SIBJICHUS, BBIMOIHATH OWOIOTHYCCKUN
PUCYHOK M U3MEpEHUE OMOJOTUYECKUX OOBEKTOB;

BIAJETh NpuéMamMu pabOThI C TYMOW, CBETOBBIM U IIU(PPOBBIM MUKPOCKOIIAMU
IpU pacCMaTpUBaHUU OMOIOTHYECKUX OOBEKTOB;

coOnrofarh mpaBuia Oe30macHOro Tpyda Mpu paboTe ¢ y4eOHBIM H
7a00paTOpHBIM  O0OpPYAOBaHUEM, XHWMHUYECKOW TMOCYJO0HM B COOTBETCTBHM C
WHCTPYKLMSMHU HA YPOKE, BO BHEYPOUHOU JI€SITENBHOCTH;

UCIIOJIb30BaTh TPHU BBIMOJHEHUU YUYEOHBIX 3a/laHUi HAay4YHO-MOMYJSPHYIO
JAUTEpaTypy Mo OMOJIOTHH, CIIPABOYHBIE MaTepHalibl, pecypchl HTepHeTa;

CO3/aBaTh MHCbMEHHBIE M YCTHBIE COOOIIEHUS, HCHOJb3Yys] MOHATUHHBIN
anmnapar U3y4yaeMoro paszjena OuoJIoruu.

[IpeameTHble pe3yNbTaThl OCBOEHUS MPOTrpaMMbl MO OHOJIOTMH K KOHILY
oOy4eHus ¢ 6 knacce:

XapaKTepu30BaTh OOTAHUKY KaKk OMOJIOTUYECKYIO HAyKy, €€ pa3/ielbl U CBS3H
C APYTMMH HAyKaMU U TEXHUKOM;

MIPUBOIUTH IPUMEPHI BKJIaa poccuiickux (B ToM uncie B. B. Jlokydaes, K. A.
TumupsizeB, C. I'. HaBamun) u 3apyOexHbix yu€Hbix (B ToMm umcie P. I'yk, M.
Manbnuru) B pa3BUTHE HAYK O PACTCHUSX;

MPUMEHSATh OMOJIOTUYECKHE TEPMUHBI M MOHATUS (B TOM 4HCIE: OOTaHWKA,
pacTuTeNbHas KJIETKA, pACTUTENIbHAS TKaHb, OPTaHbl PACTEHUM, CUCTEMAa OPraHOB
pacTeHus: KOpeHb, MoOer nouka, JIMCT, BUJAOU3MEHEHHBIE OpPraHbl, IBETOK, IO/,
CeMsl, pacTUTEIbHBIM OpraHu3M, MHUHEpPaJbHOE MUTaHUE, (POTOCUHTE3, JIbIXaHUE,
pOCT, pa3BUTHE, PA3MHOXEHHUE, KJOH, pa3ApaXMMOCThb) B COOTBETCTBUU C
MMOCTABJICHHOM 3a/1auei U B KOHTEKCTE;

OMUCHIBATh CTPOCHUE U KU3HEAESITEIbHOCTh PACTUTEIBLHOTO OpraHusma (Ha
pUMeEpPE MOKPHITOCEMEHHBIX MJIU IIBETKOBBIX): MOTJIOIIEHUE BOJIbI U MUHEPAIbHOE
nuTaHue, (OTOCUHTE3, IbIXaHHE, TPAHCHOPT BEIECTB, POCT, Pa3MHOXKEHHE,
pa3BUTHE, CBSI3b CTPOCHUS BETETATUBHBIX U T€HEPATUBHBIX OPraHOB PACTEHUM C UX
byHKIUSIMY,

pasznuyaTh U OMHCHIBATh >KUBBIE M TepOApHbIE HK3EMIULSIPbl PACTEHHUM IO
3aIaHHOMY IIJIJaHy, YacTH PACTEHHM MO HU300paKEeHMUsIM, CXeMaM, MOJEISIM,
MyJsiKaM, penbeHbIM TabauIam;

XapaKTEPU30BaTh NPU3HAKU PACTEHUI, YPOBHU OpPraHU3alUHd PACTUTEIBHOIO
OpraHu3Ma, YaCTH PACTEHUI: KIIETKU, TKAHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpPaBHUBATh PACTUTENbHBIE TKAHU U OPTaHbl PACTEHUN MEXITY COOOi;

BBINIOJIHATh TPAKTUYECKHUE M J1A0OpaTOpHbIE pabOThl MO MOPGOJIOTHH U
¢uznonornu pacTteHuii, B TOM 4ucie pabOThl ¢ MUKPOCKOIOM C TOCTOSHHBIMU
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(pukcHpOBaHHBIMU) W BPEMEHHBIMH MHUKPOTMpEIapaTaMu, HCCIEI0BATEIbCKUE
paboTHI C UCTIOIB30BAaHUEM NMMPUOOPOB U HHCTPYMEHTOB IIU(POBOH 1ab0opaTOpu;

XapaKTepU30BaTh MPOLECCHl JKU3HEACATENBHOCTH PACTEHUMN: MOTJIOIIECHUE
BOJIbl 1 MUHEpaAIbHOE MUTaHUE, (HOTOCUHTES, AbIXaHUE, POCT, Pa3BUTHUE, CIIOCOOBI
€CTECTBEHHOTO M HCKYCCTBEHHOTO BEr€TaTUBHOIO PAa3MHOXKEHHs, CEMEHHOE
pa3sMHOXeHUE (Ha MpUMepe OKPHITOCEMEHHBIX, WJIH IIBETKOBBIX );

BBISIBIISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U MEXAY CTPOCHHEM U (DYHKITUSIMU
TKaHE U OPraHoB pacTeHUH, CTPOCHUEM U KU3HEIEATEILHOCThIO PACTEHHUI;

KJIAaCCU(DUIIMPOBATH PACTEHUS U UX YACTHU IO PA3HBIM OCHOBAHUSIM;

OOBACHATH POJIb PACTEHUH B NPUPOAEC U SKU3HU 4YEJIOBEKa: 3HAYEHUE
doTocuHTE3a B MPUPOJAE U B )KM3HU YEIOBEKa, OMOJOTHYECKOE U XO3SICTBEHHOE
3HaYCHHE BHUJIOU3MEHEHHBIX MOOEroB, XO3SMICTBEHHOE 3HAYCHHE BETETATHBHOIO
Pa3MHOMXKEHUS;

NPUMEHATh TOJIyYCHHbIE 3HAHMUS [JIs BBIPALIUMBAHUS U PA3MHOKEHUS
KyJbTYPHBIX PAaCTCHUIA;

UCIIOJIb30BaTh METO/AbI OMOJIOTHUU: MPOBOJIUTH HAOIIOACHUS 32 PACTCHHUIMH,
OTIMCHIBATh PACTEHUS M MX YaCTH, CTABUTh MPOCTEUIITNE OMOTOTHIECKUE OTBITHI U
HKCIIEPUMEHTHI;

cobmofaTe mMpaBuiaa O€30MacHOro TpyjAa Ipu paboTe ¢ Y4yeOHBIM H
7a060paTOpHBIM  O0OpPYAOBAaHUEM, XHWMHYECKOW TIOCYJ0 B COOTBETCTBHH C
WHCTPYKITUSMU HA YPOKE U BO BHEYPOUHOU NIEATEITHHOCTH;

JEMOHCTPUPOBATh HAa KOHKPETHBIX IMpUMEpax CBsI3b 3HAHUN OHUOJOTHU CO
3HaHUSIMU TI0 MaTeMaTuke, reorpaduu, TEXHOJOTUH, MPEAMETOB I'YMAHUTAPHOTO
I[MKJIa, Pa3JIMYHBIMU BUJIAMU UCKYCCTBA;

BJafeTh  mnpuémMamu  paboTbl ¢ OHOJOrMYeckod  MHOOpMAaLUEH:
dbopMyIMpOBaTH OCHOBAHUS JIJIsl M3BIICUEHUS ¥ 0000IIeHNS HHPOPMAIIUU U3 ABYX
MCTOYHUKOB, MPeoOpa3oBbIBaTh MHPOPMALUIO U3 OJIHOM 3HAKOBOM CHUCTEMBI B
APYTYIo;

CO371aBaTh MHCHbMEHHBIE M YCTHBIC COOOIICHUS, WCTONB3Yys MOHATHIHBINA
anmapaT U3y4aeMoro pasjena OHoJoTuu.

[IpeameTHBIC PE3yNbTaTHl OCBOEHUS MPOTPAaMMBI MO OHOJIOTHMH K KOHITY
o0yueHus ¢ 7 knacce:

XapaKTepU30BaTh MPUHLMUIBI  KJIAaCCU(PUKALMUM  PACTEHHH, OCHOBHbBIE
CHUCTEMAaTUYECKUE TPYIIBl pacTeHuid (BOAOPOCIIH, MXH, IUIAyHBI, XBOIIIH,
MAMTOPOTHUKH, TOJIOCEMEHHBIE, TOKPHITOCEMEHHBIC WJTH IIBETKOBEIE);

MIPUBOIUTH NMPUMEPHI BKJIaa poccuiickux (B Tom uncie H. M. BaBunos, 1. B.
Muuypun) u 3apyoexHsbix (B ToM urciie K. Jlunnei, JI. [lactep) yu€HbIX B pa3BUTHE
HAyK O pacTEHUsX, rpudax, JUIIaMHUKaX, OaKTepUsX;

33



MPUMEHSATh OMOJIOTUYECKHE TEPMUHBI M TMOHATUS (B TOM 4HCIe: OOTaHWKA,
OKOJIOTUSI PACTEHUN, MUKOJIOTHUS, 0aKTEpUOJIOTHS, CHCTEMATHKa, IIAPCTBO, OTIC,
KJIacC, CEMEHCTBO, pOA, BUI, *XU3HEHHAs (opMmMa pacTeHHH, cpena OOUTaHMA,
pacTUTENbHOE COOOIECTBO, BBICHIME PACTEHMS, HU3IIUE PACTEHHS, CIOPOBBIE
pacTeHusi, CEMEHHbIE PAaCTEHUs, BOJOPOCIHU, MXHU, TUIAYHBI, XBOIIH, MallOPOTHUKH,
rOJIOCEMEHHBIC, TIOKPHITOCEMEHHBIE, OaKkTepuu, TPUOBI, JMIIAWHUKU) B
COOTBETCTBUHU C MOCTABJICHHOM 33/1a4€i U B KOHTEKCTE;

pasiuyaTh M ONHUCHIBATH KUBBIE U repOapHbIe SK3eMIUIIPhl PACTEHUHN, YacTU
pacTeHui Mo U300pAKEHUSIM, CXEMaM, MOJIENISIM, MYJIsbKaM, pelibePHBIM Ta0IuIaMm,
rpuOBbI TI0 U300paKEHUAM, CXeMaM, MyJisbKaM, OaKTepUH 1O N300paKEHUSIM;

BBISIBIISATH MPU3HAKU KIJIACCOB TTOKPHITOCEMEHHBIX WJU I[BETKOBBIX, CEMEIHCTB
JBYAOIBHBIX U OJTHOJOJIbHBIX PACTEHUH;

OMpENENATh CUCTEMATUYECKOE MOJIO0KEHUE PACTUTENTHLHOTO OpraHu3ma (Ha
npUMeEpe MOKPHITOCEMEHHBIX, WJIM IIBETKOBBIX) C TMOMOILIBIO OMpPEIETUTENbHON
KapTOYKH;

BBIMIOJHATh MPAKTHUECKUE M J1a0opaTOpHbIE pabOThl MO CHCTEMAaTHKE
pacTeHui, MUKOJIOTHA ¥ MHUKPOOHOJIOTHH, B TOM YHCJIe pa0OThI C MUKPOCKOIIOM C
NOCTOSSHHBIMUA ~ ((DMKCHUPOBAaHHBIMH) M  BpPEMEHHBIMH  MHUKpOIpenapaTaMu,
UCCJIeIOBATEeNbCKUE PabOThl C HCIONb30BAaHMEM MNPUOOPOB M HHCTPYMEHTOB
1udpoBoit Taboparopuu;

BBIZICNIATh CYIIECTBEHHBIC TMPU3HAKA CTPOCHUS U JKU3HEACATEIBHOCTH
pacteHuii, 6akTepuit, rpudOB, TUIAHHUKOB;

POBOJUTH OINKHCAHHE U CpPaBHUBATh MEXIYy COOOW pacTeHus, TpHUOBbI,
JUIIAMHUKY, OakTepuW MO 3aJaHHOMY IUIaHy, JeJlaThb BBIBOABI HA OCHOBE
CpaBHEHUS;

OTMCHIBATh YCJIOKHEHHE OpraHW3allid PACTCHWA B XOJ€ HBOJIOIUU
pacTUTENBHOTO MUpaA Ha 3eMIIE;

BBISIBJISITH YEPThI MPUCIIOCOOJIEHHOCTH PACTEHUH K cpejie OOMTaHusl, 3HaUYECHUE
AKOJIOTHYECKUX (PAaKTOPOB JIJIsl PACTCHHIA,

XapaKTEPU30BaTh PACTUTEIHHBIC COOOINECTBA, CE30HHBIC W TOCTYNATEIHHBIC
W3MEHEHUSI PACTUTEITHHBIX COOOIIECTB, PACTUTEIHLHOCTh (PACTUTEILHBINA TTOKPOB)
IPUPOAHBIX 30H 3eMJIH;

OPUBOAUTH MPUMEPHI KYJIBTYPHBIX PACTEHUH M HX 3HAYEHUE B JKU3HU
YEJI0BEKA, IOHUMATh IPUYHHBI U 3HATh MEPBI OXPaHbl PACTUTEIIHBHOTO MUPA 3€MIIH;

pacKpbIBaTh POJb PACTEHHM, rpUOOB, TUIIANHUKOB, OAKTEPUl B MPUPOAHBIX
COOOIIECTBAX, B XO3AMCTBEHHOW JE€ATENbHOCTH YEJIOBEKA M €ro IMOBCEIHEBHOU
KU3HH,
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JEMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEpaxX CBSA3b 3HAHUN MO OMOJIOTHH CO
3HaHUSMU [0 MaTeMmaTHhke, (U3MKe, reorpauu, TEXHOJOTUH, JIUTEpaType, U
TEXHOJOTHH, TPEIMETOB TYMAHUTAPHOTO LIUKJIA, Pa3IMYHBIMU BUAAMH UCKYCCTBA;

UCIIOJIb30BAaTh METO/bI OMOJIOTUH: MPOBOIUTH HAOJIOACHUS 32 PACTCHHUSMHU,
OaktepusiMi, rpubamu, JTUIIAHHUKAMH, OMUCHIBATh HUX, CTAaBUTh MPOCTEUIIHE
OMOJIOTHYECKUE OMBITHI U IKCIIEPUMEHTHI;

coOnrofarh mpaBuia Oe30macHOro Tpyda Mpu paboTe ¢ y4eOHBIM H
1a00paTOpHBIM  000pYIOBaHMEM, XUMHYECKOW TIOCYJ0i B COOTBETCTBHH C
MHCTPYKIMSAMHU Ha YPOKE U BO BHEYPOUHOM e TEbHOCTH;

BJIaJIeTh puéMamu paboThl ¢ HHpopMarueit: GopMyIupoBaTh OCHOBAHUS AJIS
U3BJICUCHUs] W 0000meHns WHPOPMAlMU U3 HECKOIbKUX HCTOYHUKOB (2-3),
peoOpa3oBbIBATh HHPOPMAIIUIO U3 OJTHOM 3HAKOBOW CUCTEMBIB IPYTYIO;

CO3/1aBaTh NHCbMEHHBIE U YCTHBIE COOOILICHMS, HCHOJIb3Yys MOHITUHHBIN
ammapar M3y4yaeMoro pasjena OWOJIOTHMHM, COINpPOBOXKIATh  BBICTYIJICHHE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEH ayUTOPHH 00YyJarOIINXCS.

[IpenMeTHble pe3yabTaThl OCBOCHUS MMPOrPAMMbI MO OHOJOTHM K KOHILY
oOyueHus ¢ 8 knacce:

XapaKTepUu30BaTh 300JI0TUI0 KaK OMOJOTHYECKYIO0 HAyKy, €€ pa3Jielbl U CBS3b
C IpyIr'MMHU HayKaMUu U TeXHUKOM;

XapaKTepU30BaTh MPUHIHUIIBI KIaCCU(UKALINN KUBOTHBIX, BUJl K&K OCHOBHYIO
CHUCTEMATUUYECKYIO0 KAaTeTOpHIO0, OCHOBHBIE CHUCTEMATHUECKHUE TPYIIIbI KUBOTHBIX
(mpocTeiiiue, KUIIEYHOINOJIIOCTHBIE, IUIOCKHE, KPYIJble M KOJbuaThle YEpBH,
YJICHUCTOHOTHE, MOJITIOCKHU, XOPAOBBIE);

NPUBOAUTH MIPUMEPHI BKIIaAa poccuiickux (B ToM umcie A. O. KoBaneBckui,
K. U. Cxps6un) u 3apyoexnbix (B Tom uucie A. Jleenryk, XX. KioBse, O. ['exkkenp)
yu€HBIX B Pa3BUTUE HAYK O KUBOTHBIX;

OPUMEHATh OMOJOTMYECKUE TEPMHMHBI U TOHATHUS (B TOM YHCIE: 300JI0THS,
HKOJIOTUSI KUBOTHBIX, JTOJIOTHSI, IaJIe0300JI0TUS, CUCTEMAaTHKa, LapCTBO, THII,
OTpsiZl, CEMEWCTBO, pOJ, BHUJ, JKUBOTHAas KJETKa, J>KMBOTHas TKaHb, OpraH
KUBOTHOTO, CHUCTEMBI OPraHOB >XUBOTHOTO, >XHUBOTHBIA OpraHU3M, IHTaHUE,
JbIXaHUe, POCT, pa3BUTHE, KPOBOOOpAIeHHE, BBIIEICHHE, OIOpa, JBUXKEHUE,
pa3MHOXEHHE, NapTEeHOreHe3, pa3ApakuMOCTh, pediekc, opraHbl YyBCTB,
NOBEJCHUE, Cpela OOWTaHUs, MPHUPOJHOE COOOIIECTBO) B COOTBETCTBUH C
MMOCTABJICHHOM 3a/1auei U B KOHTEKCTE;

packpbIBaTh OOIIME MPU3HAKHU JKUBOTHBIX, YPOBHU OpTraHU3alMU >KMBOTHOTO
OpraHu3Ma: KJeTKH, TKaHH, OPTaHbl, CUCTEMbI OPTaHOB, OPTraHH3M;

CpaBHUBATh )KUBOTHBIE TKAaHU U OPTaHbl )KUBOTHBIX MEXKIY COOOM;
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OIHCHIBATh CTPOCHHE U KU3ZHEJEATEIbHOCTh JKUBOTHOTO OpraHU3Ma: ONopy U
JBUKECHHE, TUTAaHUE U MUIIEBapEHUE, AbIXaHUE U TPAHCIOPT BEIIECTB, BhIACICHUE,
PEryJALUIO U TOBEACHUE, POCT, PA3MHOXKEHUE U Pa3BUTHE;

XapaKTepU30BaTh MPOLECCHl KU3HEASATETbHOCTH >KUBOTHBIX H3Yy4aeMBbIX
CHUCTEMaTHUECKUX TPYMI: JBWKEHHE, MUTAHUE, JbIXaHHE, TPAHCIOPT BEILECTB,
BbIJIETICHHUE, PETYIIALNIO, TOBEACHNE, POCT, Pa3BUTHE, PA3MHOKECHHE;

BBISIBJISITH ~ NPUYMHHO-CIICACTBEHHBIE  CBSI3M  MEXKAY  CTPOCHHUEM,
KHU3HEEATEIIbHOCTBI0O M Cpellol  OOMTaHMsA  JKMBOTHBIX  H3y4aeMbIX
CHUCTEMAaTHYECKUX TPYIIIL;

pa3nuyaTth ¥ ONKCHIBATh KMBOTHBIX M3YyYaeMBIX CHCTEMATHYECKHUX TpPYIIIL,
OTJIeIbHbIE OpraHbl W CHCTEMbl OpPraHOB IO CXeMaM, MOJENSIM, MYJDKaM,
penbedHbIM Ta0aHuIaM, TPOCTEHIINX — IO U300PaKEHUSIM;

BBISIBIIATh TIPU3HAKM KJIACCOB YJICHUCTOHOTUX U  XOPIOBBIX, OTPSI0B
HACEKOMBIX M MJICKOITUTAIOIINX;

BBIMIOJHATh MPAKTUYECKUE U JiabopaTopHble padoThl 1O MOpdoaorum,
aHAaTOMUU, (PU3UOJOTUM M TOBEACHUIO XUBOTHBIX, B TOM 4HCIE pabOTHl C
MHUKPOCKOIIOM €  TOCTOSHHBIMH  ((UKCUPOBAaHHBIMH) ¥  BPEMEHHBIMU
MHUKpOIpernapaTaMu, UCClie0BaTeNIbCKue paboThl C MCIOIb30BAHUEM MPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOI 1aboparopuu;

CpaBHHMBATh MPEACTABUTENCH OTACTbHBIX CHCTEMAaTUYECKUX TPy )KUBOTHBIX
U JIeTIaTh BHIBOJBI HA OCHOBE CPAaBHEHUS;

KJIaccu(UIUpOBaTh )KUBOTHBIX HA OCHOBAaHMU OCOOEHHOCTEH CTpOSHMS;

ONKCHIBATH YCJIO)KHEHUE OpraHM3allud J>KMBOTHBIX B XOJ€ OSBOJIIOLUHU
KHUBOTHOTO MUpa Ha 3emie;

BBISIBJISITH YEPTHl TMPUCIOCOOJIEHHOCTH >KMBOTHBIX K cCpele OOuTaHws,
3Ha4YeHHE PKOJOTHUECKHUX (PaKTOPOB AJIsl KUBOTHBIX;

BBISIBIISITh  B3aUMOCBSI3M JKMBOTHBIX B TPUPOAHBIX COOOIIECTBAX, IIEMU
NUTaHUS;

yCTaHaBIMBAaTh B3aUMOCBSI3M JKMBOTHBIX C pacTeHUsIMH, TIpubamuy,
JUIIARHUKAaMU U OaKTepUsIMU B IPUPOIHBIX COOOIIECTBAX;

XapaKTepu30BaTh  JKUBOTHBIX  MPHUPOAHBIX 30H  3€MJIM, OCHOBHBIE
3aKOHOMEPHOCTH PAaCIPOCTPaHEHHsI )KUBOTHBIX T10 IJIAHETE;

PacKpbIBaTh POJb KUBOTHBIX B MIPUPOIHBIX COOOIIECTBAX;

pacKkpbIiBaTh pOJIb JOMAIIHUX U HEMPOIYKTUBHBIX >KMBOTHBIX B JKHU3HH
YeJiOBEKa, POJIb MPOMBICIOBBIX JKUBOTHBIX B XO3SHCTBEHHOW JESITEIbHOCTU
YeJIOBEKA U ero MOBCEAHEBHOM KU3HU, OOBACHATH 3HAUEHUE )KUBOTHBIX B IPUPOC
¥ J)KU3HU Y€JI0BEKa;

UMETb MPEJCTABICHHE O MEPOIIPUATHUSX IO OXPaHEe KUBOTHOT'O MHpa 3eMIIH;
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JEMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEpaxX CBSA3b 3HAHUN MO OMOJIOTHH CO
3HAHUSAMHU [0 MaTeMaTuke, PU3UKe, XUMHH, Teorpauu, TEXHOJIOTHH, MPEIMETOB
TYMaHUTApHOTO IIUKJIOB, Pa3IMYHBIMUA BUJAMHU UCKYCCTBA;

UCIIOJIb30BaTh METO/bl OMOJIOTUU: NMPOBOJUTH HAOJIIOJIEHUS 32 KUBOTHBIMU,
ONMCHIBATh JKUBOTHBIX, UX OPraHbl U CUCTEMbl OPTraHOB; CTaBUTh IPOCTEHIINE
OMOJIOTHYECKUE OMBITHI U IKCIIEPUMEHTHI;

coOnrofarh mpaBuia Oe30macHOro Tpyda Mpu paboTe ¢ y4eOHBIM H
71a00paTOpHBIM  00OPYJOBaHMEM, XMMHYECKOH IOCYJOM B COOTBETCTBUHU C
UHCTPYKLHUSMHU Ha YPOKE U BO BHEYPOUHOU JNEATEIBHOCTH;

BJa/I€Th IpuéMaMu paboThI ¢ HHPOpMAILUE: (popMyIHpoBaTh OCHOBAHUS IS
U3BJICUCHUs] W 0000meHus uHPOpMaluu U3 HECKONbKuX (3—4) HMCTOYHUKOB,
peoOpa3oBbIBATh HHPOPMAIIHIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/aBaTh MHMCbMEHHBIE M YCTHbIE COOOILIEHMS, HMCMOIb3Yysl MOHATUNHHBINA
anmapaT M3y4yaeMoro pasjena OHOJOTMH, CONPOBOXKIATh  BBICTYIUICHUE
npe3eHTaluen ¢ y4éToM 0COOEHHOCTEH ayUTOPHH 00YyJarOIINXCS.

[IpenMeTHble pe3yabTaThl OCBOCHUS MPOrPAMMbI MO OHOJOTHM K KOHILY
oOyueHnus ¢ 9 knacce:

XapakTepu30BaTh HAYKH O UEJIOBEKE (AHTPOIOJIOTHIO, AHATOMHIO,
(U3HONIOTHI0, METULIMHY, TUTHEHY, KOJIOTHIO YEJIOBEKA, ICUXOJIOTHI0) U UX CBSI3U
C IPpYTUMHU HayKaMH U TEXHUKOM;

OOBSCHATH TOJIOKEHHE YENOBEKAa B CHUCTEME OpPraHMYeCKOro MHpa, €ro
IPOUCXOXKIECHNE, OTIMYMSA 4YEJIOBEKa OT JKMBOTHBIX, IPHUCIIOCOOIEHHOCTh K
Pa3IMYHBIM 3KOJOTHYECKUM (pakTOopaM (UEJIOBEUECKUE PAChl U aallTUBHBIE THUIIBI
JIOZEH), POACTBO YEJIOBEUYECKUX PAC;

IPUBOJUTH NTPUMEPHI BKIIaJa poccuiickux (B ToM uncie M. M. Ceuenos, U. I1.
[TaBnos, 1. . MeunukoB, A. A. Yxtomckuii, [1. K. AHOoxuH) 1 3apy0OexHbIX (B TOM
yuciae Y. I'apseit, K. bepnap, JI. Ilacrep, Y. JlapBuH) yu€HBIX B pa3BUTHE
IPEICTaBICHUN O MPOUCXOXKAECHUU, CTPOCHUH, KU3HENEATEIbHOCTH, NTOBEACHHH,
IKOJIOTUU YETIOBEKa;

NPUMEHATHh OMOJIOTUYECKUE TEPMUHBI U MOHATUSA (B TOM YHMCJE: [UTOIOTHS,
TUCTOJIOTHSI, aHATOMUS YelloBeKa, (DU3HOJIOTUS YeIOBEKa, TUTUEHA, AHTPOTIOIOTHS,
HKOJIOTUS YEJIOBEKA, KJIETKa, TKaHb, OpraH, CUCTEMA OpraHOB, IUTaHUE, JAbIXaHHE,
KpOBOOOpalieHue, OOMEH BELIECTB M IPEBPALLECHUE HSHEPruu, JBUKECHHUE,
BBIIETICHUE, POCT, pa3BUTHE, TOBEICHUE, Pa3MHOXKEHUE, pPa3apakKuMOCTbh,
perynsnus, roMeocTa3, BHYTPEHHsISI cpela, HMMYHHUTET) B COOTBETCTBUU C
IIOCTABJICHHOW 3a/1a4€il U B KOHTEKCTE;

MIPOBOJMUTHL ONMKCAHWE O BHENTHEMY BHUIY (M300pa)KEHHIO), cXeMaM OOIIUX
IPU3HAKOB OpraHM3Ma 4YEJIOBEKA, YPOBHEH €ro OpraHu3aluu: KJIETKH, TKaHH,
OpraHbl, CHCTEMbI OPTaHOB, OPTaHU3M;
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CpaBHHMBATh KJICTKHU Pa3HBIX TKaHEH, TPy TKaHEH, OpraHbl, CACTEMbI OPTaHOB
YeJI0BEKa; MPOIIECCh dKU3HEEATEIIbHOCTH OPraHn3Ma YeJIOBEKa, JeIaTh BHIBOABI HA
OCHOBE CPaBHEHHS,;

pa3nuyath OWOJIOTMYECKHM AaKTHBHbIE BEIleCTBa (BUTAMUHBI, (DEPMEHTHI,
TOPMOHBI), BBISBISATH MX POJb B Ipolecce OOMEHA BEUIECTB M IMPEBPALCHUS
SHEpruy;

XapaKTepu30BaTh OMOJIOTUYECKHUE MPOLIECCHl: 0OOMEH BEIIECTB U MIPEBPAILICHUE
SHEPIuH, MUTAHUE, AbIXaHUE, BBIICICHUE, TPAHCIIOPT BELIECTB, IBUKEHHE, POCT,
perynsus GyHKUUN, IMMYHUTET, IOBEJICHHUE, Pa3BUTHE, PA3MHOXKEHHUE YEJIOBEKA;

BBISIBIISITh [IPUYUHHO-CIICAICTBEHHBIE CBA3M MEXIY CTPOCHHUEM KJIETOK,
OpraHOB, CHUCTEM OpPraHOB OpraHu3Ma 4YeNOBeKa M HX (DYHKIHUAMH, MEXKIY
CTPOEHHEM, KU3ZHECATEIIbHOCTBIO M CPEON OOMTaHUS YETIOBEKa,

IPUMEHSATH OMOJIOTHUECKUE MOJEIH JIJIsl BBISIBJICHUSI OCOOCHHOCTEN CTPOCHUS
¥ QYHKLIMOHUPOBAHUS OPraHOB U CHCTEM OPraHOB YeJIOBEKa,

OOBSACHATH HEMPOTYMOPATBbHYIO PETYIALMIO MPOIIECCOB KUZHEACATEIbHOCTH
OpraHu3Ma 4eJIOBeKa;

XapaKTepu30BaTh U CpPaBHUBATh O€3yCIOBHBIE M YCIOBHBIE pe(IeKCHI,
HACJIE/ICTBEHHBIE W HEHACIEJACTBEHHBbIE MPOTpaMMbl MOBEIEHHS, OCOOCHHOCTH
BBICIIICH HEPBHOM JEATETBLHOCTH 4YeNOBEeKa, BUABI IOTPEOHOCTEH, IaMsTH,
MBILUICHUSI, PEYH, TEMIIEPAMEHTOB, dMOIUI, CHA, CTPYKTYpPY (YHKUHOHAIBHBIX
CUCTEM Opranmsma, HAIPaBJIEHHBIX Ha TOCTHXKEHHE TOJIE3HBIX
IPUCIOCOOUTENBHBIX PE3YIbTATOB;

pa3nuyaTth HACJEICTBEHHbIE U  HEHACJIEICTBEHHble (MH(EKIHNOHHBIE,
HEeUH(EKIIMOHHBIE) 3a00JIeBaHMS  YeJOBEKa, OOBICHATH 3HAUYCHHE  MeEp
npo(UIAKTUKY B IPEIYNPERKACHUN 3a00JIeBaHUN YETIOBEKA,;

BBIMIOJHATh MPAKTUYECKUe M JiabopaTopHble pPadOThl 1O MOpdOIorUH,
aHaTOMHMH, (DU3MOJIOTUM U TIOBEJIEHHIO YEJIOBEeKa, B TOM 4HCIE pPabOTHI ¢
MHUKPOCKOTIOM  C  TIOCTOSHHBIMU  ((UKCHUPOBaHHBIMH) W  BPEMEHHBIMU
MUKpOIIpenapaTaMu, UCCIEI0BaTEIbCKUE PAOOTHI ¢ UCTIOIB30BaHUEM MPUOOPOB U
UHCTPYMEHTOB 1IU(POBOI 1abopaTopuy;

peliaTth KaueCTBEHHBIE M KOJWYECTBEHHBIC 3a/a4yH, HCMOJb3ys OCHOBHBIE
MIOKa3aTeH 3/I0POBbsI YENIOBEKA, MPOBOJUTH PACUYETHI U OLEHUBATH MOJIYYECHHBIC
3HAYCHHUS;

apryMEHTHUPOBAaTh OCHOBHBIC MPUHIUIIBI 30POBOrO 00pasa >KU3HHU, METOIbI
3al0UTBl W YKpEIUICHHWs 3J0pOBbsl UelOBeKa: cOaJaHCUPOBAaHHOE MUTAHHE,
coONIIO/IeHNe TPaBWI JIMYHOW TUTHUEHBI, 3aHATUS (QU3KYJIBTYpOH H CIOPTOM,
palnMoHalbHasi OpraHu3alus TpPyJAa M IOJHOIIEHHOTO OTAbIXa, IO3UTHBHOE
HIMOIMOHATBHO-TICUXUYECKOE COCTOSIHUE;
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UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI 1 COOTIOICHUS 3/J0POBOTO
obpaza Ku3HHM, COQJTAHCHPOBAHHOTO THUTaHUS, (PU3MUECKOW aAKTHBHOCTH,
CTPECCOYCTOMUMBOCTH, IS UCKITFOUEHUS BPEIHBIX MPUBBIYEK, 3aBUCUMOCTEH;

BIAJE€Th MNpUEMAMU OKa3aHUsS TEPBOM MOMOINM YENOBEKY IpU TOoTepe
CO3HAHUS, COTHEYHOM M TEIJIOBOM yJlape, OTPaBJICHUH, YTOTUICHUH, KPOBOTEUEHUH,
TpaBMax MSITKHMX TKaHEH, KOCTel CKeleTa, OpPraHoB UYyBCTB, OXOrax H
OTMOPOXKECHHUSIX;

JEMOHCTPUPOBATH HA KOHKPETHBIX MPUMEPaxX CBA3b 3HAHUH HAayK O YEJIOBEKE
CO 3HAHMUSIMHM TPEJIMETOB €CTECTBEHHO-HAYYHOTO W TYMAaHHMTAPHOTO LHKIIOB,
pa3IMYHBIX  BUJOB  HUCKYCCTBAa,  TEXHOJOTHMH,  OCHOB  0€30MacHOCTH
KU3ZHEACATEIbHOCTH, (PU3HUECKOIN KYIbTYpHI;

UCIONb30BaTh METOAbl OHOJIOTMH: HAOMIOAATh, W3MEPATh, OMUCHIBATH
OpraHu3M YeJIOBEKa U MPOLIECCHI €T0 KU3HEACITENbHOCTH, MPOBOAUTH MPOCTEHIIINE
MCCJIEIOBAHUS OPTaHU3Ma YeJIOBEKa U OOBSICHATh UX PE3YJIbTaThl;

coOnrofarh mpaBuia Oe30macHOro Tpyda Mpu paboTe ¢ y4eOHBIM H
7ab0paTOpHBIM  O0OpPYAOBAaHUEM, XHWMHYECKOW TIOCYJ0 B COOTBETCTBHH C
UHCTPYKIUSMHU Ha YPOKE U BO BHEYPOUHOM JEATEINbHOCTH;

BIAJETh MpuéMaMu paboThl ¢ HHpOpMaIreil: popMyIHMpoOBaTh OCHOBAHUS JIJIs
u3BJCYeHUs W 00001IeHus HUH(pOpMAIUU U3 HECKONbKHX (4—5) HCTOYHHMKOB;
peoOpa3oBbIBATh HHPOPMAIIMIO U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/aBaTh MHCbMEHHBIE M YCTHBIE COOOIIEHUS, HCHOJb3Yysl MOHATUHHBIN
anmapar M3y4€HHOro pasliena OWOJOTUH, CONPOBOXKAATh  BBICTYIUJIEHUE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayIUTOPUU 00yHaroIIXCsl.
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TEMATHYECKOE IINTAHUPOBAHUE

5 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHBIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne i/ P Konrtpoabnbsie IIpakTnueckue (upp )
NporpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 buonorus — Hayka o0 )KHUBOH NPUPOJIE 4 Bubmmorexa [IOK
YK PHPOA https://m.edsoo.ru/7f413368
. bubmuoreka [{OK
2 Meroas! n3y4eHus KUBOU IPUPOLBI 4 1 1 hitps-//m.cdsoo.ru/7f4 13368
. bubmuoreka [IOK
3 OpranusmMbl — Teja KUBOU NPUPOJIBI 10 1.5 hitps://m.cdsoo.ru/7f413368
bubmunoreka LIOK
4 Opranu3Mebl U cpefia OOUTaHUs 6 1 0.5 hitps://m.cdsoo.ru/7f413368
bu6mmoreka [IOK
> Tpuponssie coodurectsa 6 0-5 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
6 KuBas IPUPOJLA H HETOBEK 3 https://m.edsoo.ru/7f413368
bu6mmoreka [IOK
7 Pesepaiioe Bpens ! ! https://m.edsoo.ru/7f413368
OBUIEE KOJIMYECTBO YACOB I10 34 3 35

[NPOTPAMME
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6 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM unppoBbIe
Ne n/m P Konrpoabusie IIpakTuueckue (witpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
. bu6mmoreka [IOK
1 PactuTenbHblil opranusm 8 1 1.5 hitps://m.cdsoo.ru/7f4148d0
) Crtpoenue u MmHOTOOOpa3ue 1 1 35 bubanorexa [HOK
ITOKPBITOCEMEHHBIX PACTEHUU ' https://m.edsoo.ru/7f4148d0
3 KuzHenesTenbHOCTh PaCTUTEIBHOTO 14 | 3 Bbu6nmuoreka [JOK
opraHuzMa https://m.edsoo.ru/7f4148d0
Bbu6nmuoreka [JOK
4 Peseprioe Bpems ! https://m.edsoo.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 8
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7 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne n/m P Konrpoabnsie IIpakruueckue (wicpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
N bu6mmoreka [IOK
1 CucremaTnyeckue rpymisl pacTeHUN 19 1 4.5 hitps://m.cdsoo.rw/7f416720
2 PazBuTune pactutenbHOro Mupa Ha 3emie 2 bubmorexa OK
p p https://m.edsoo.ru/7f416720
3 PacteHus B IpHpOAHBIX COOOIIIECTBAX 3 bubmorexa HOK
pHpo = https://m.edsoo.ru/7f416720
bub6munoreka LIOK
4 Pacrerms u uenosex 3 ! https://m.edsoo.ru/7f416720
. bubmuoreka [IOK
5 ['puOk1. JInmaitnuku. bakrepun 7 1 2 hitps://m.cdsoo.ru/ 7416720
OBUIEE KOJIMYECTBO YACOB I10 34 3 6.5

I[TPOIT'PAMME

42




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrpoabusie IIpakTuueckue (witpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
N bu6mmoreka [IOK
! KupoTupii opramm3m 4 0-5 https://m.edsoo.ru/7f418886
) CtpoeHue u KU3HEACATETbHOCTh OpraHu3Ma 12 3 bubmuorexa [JOK
JKHUBOTHOTO https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTE€ropuy CUCTEMATUKHU | bubmmoreka [JOK
’KMBOTHBIX https://m.edsoo.ru/7f418886
. bubmuorexa [JOK
- 1
4 OIHOKJIETOYHBIE dKUBOTHBIE - TPOCTEUIIINE 3 1 hitps://m.cdsoo.ru/7f418886
5 MBHOTOKIIETOYHBIC YKUBOTHEIC. 5 1 Bbu6nmuoreka [JOK
KumeunomnoaocTHbIe https://m.edsoo.ru/7f418886
Bbu6nmuoreka [JOK
6 I1 4 1
JOCKHE, KPYTIHIS, KOIRHATRIC HephH https://m.edsoo.ru/7f418886
Bbu6nmuoreka [JOK
7 q 6 1
fletcTonorHe https://m.edsoo.ru/7f418886
Bbu6nmuoreka [JOK
8 M 2 1 0.5
OILTIOCKH https://m.edsoo.ru/7f418886
Bbu6nmuoreka [JOK
9 X 1
OP/IOBbIC https://m.edsoo.ru/7f418886
bu6mmoreka [IOK
10 Pr10 4 1
PIOH https://m.edsoo.ru/7f418886
11 3eMHOBOIHEIE 3 bubmmnorexa [IOK

https://m.edsoo.ru/7f418886
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bubmnorexa [JOK

12 TpecMbIKaromHecs 3 https://m.eds0o.ru/7f418886
13 Truip: 4 ! fgfﬁgee;{;grouifm 8886
14 MitexonuTaroue 7 ! fgfﬁgee;{;grouifm 8886
15 Pa3Butue *kMBOTHOrO MUpa Ha 3emJie 4 0.5 fgfg;;fg;gﬁ% 418886
16 JKuBOTHBIEC B IPUPOTHBIX COOOIIECTBAX 3 E;I:SH /Ijr?::;(;g rou/1§f418886
17 JKHBOTHBIC U YENOBEK 3 Effﬁﬁ:ﬁggﬁmmz;%
18 PesepBHOE Bpems 2 Eﬁﬁﬁ:ﬁgrﬂ/};fmss&;é
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 11.5
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9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HauMeHnoBanue pa3aeyoB M TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakTuueckue (wicpp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
N bu6mmoreka [IOK
! Henosex — OrocoumaLHbIi BI 3 https://m.edsoo.ru/7f41aa8¢
2 CTpyKTypa oOpranm3Ma 4yejioBeka 3 1 bubmmorexa IOK
PYyKLypa op https://m.edsoo.ru/7f41aa8¢
bubmunoreka LIOK
Heii 1 .
3 CHPOTYMOpaJIbHa PEry A 8 0-5 https://m.edsoo.ru/7f41aa8¢
bubmunoreka LIOK
4 Onopa i ABwkeHHE > 2 https://m.edsoo.ru/7f41aa8¢
bubmunoreka LIOK
> BuyTpennss cpesia opranusma 4 0.5 https://m.edsoo.ru/7f41aa8c
but6moreka [IOK
1 .
6 Kposoobpamerme 4 1.5 https://m.edsoo.ru/7f41aa8¢
but6moreka [IOK
7 HAeixanue 4 ! https://m.edsoo.ru/7f41aa8¢
but6mmoreka [IOK
8 Huranue u mamesapenne 6 I https://m.edsoo.ru/7f41aa8¢
bu6mmoreka [IOK
4 1 1.
9 OOMeH BelIeCTB U MPEBpaIlCHUE YJHEPTUH 5 hitps://m.cdsoo.ru/7f4 1 aaSe
bubmunoreka LIOK
1 K 2
0 oxa > https://m.edsoo.ru/7f41aa8¢
bu6munoreka LIOK
11 B 3 1
PUACIICHAC https://m.edsoo.ru/7f41aa8¢
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bub6munoreka LIOK

12 PasmHokeHne u pazBuTHe S 0-5 https://m.edsoo.ru/7f41aa8¢

13 Opranbl 4yBCTB U CEHCOPHbBIE CUCTEMBI 5 1.5 ngﬂ;;fg;groui f41aa8¢

14 IloBenenue u ncuxuka 6 1 ngs?;gee;sigg/smma&

15 Yenosek u okpyxaromas cpeaa 3 ngs?;;?:é(sigrou/sﬂma&
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

buonorus.5 knacc. bazossiii yposens. [Taceunuk B.B., Cymoroxun C.B.,
[Namontrok 3.1°., lIBenoB I'.I'./ mox.pen. [laceunuka B.B. M3narenscTBO
«IIpocsemenue» 2023 rog

buonorus. Beenenue B o0uryto 6uonoruto.9 ki.: yuebnuk / B.B. [laceunuk,
A.A Kamenckuit, E.A. Kpuckynos, I'.I'.I1IBeroB, nzgatensctBo «podar»

buonorus:Yenosek.8 ki.:yuebnnk//1.B.Konecos, P.J[.Mam, 1.H.benses,
u31aTenbeTBO «Jpoday

buonorus :XKusotnsie. 7 ki1. :yaeOnuk/B.B.Jlattomun. B.A lllankun,
U3/1aBeTeNbCTBO «Jlpodar

buonorus :MHoroo6pasue nokpbsITOCEMEHHBIX paCTEHUI.6 Kiacc.:
B.B.[Taceunuk, uzgarensctBo «JIpoda»

O6ecnieurBaeT BHITIOJHEHHUE JTAOOPATOPHBIX padOT HAa YpOKax I1o
OMOJIOTUU B OCHOBHOM IIKOJIE€ U TPOEKTHO-UCCIIEI0BATEBCKOM
neaTeNIbHOCTH ydamuxcs. Kommiekranus: becripoBoaHoit
MYJIbTUIATYUK 110 OUOJIOTHUHU C 5-10 BCTPOSHHBIMH JaTunkamu: JlaTdauk
BJIAKHOCTH ¢ auana3zoHoM uamepenus 0...100% datuuk
OCBEIICHHOCTH C JJUana3oHoM u3mepenus He yxe uem ot 0 1o 180000
ik Jlatunk pH ¢ nuamazonom usmepenus He yxe yem ot 0 go 14 pH
JlaTuuk TeMIneparypsl ¢ JMana3o0HOM U3MEpPEHUS He yke 4eM oT -20 10
+140C JlaTuuk TeMnepaTypbl OKpY>Karolle cpelibl ¢ Juana3oHoM
n3mepeHus He yxe yem ot -20 o +40C Akceccyapsl: 3apsiiHOe
ycTporictBo ¢ kabeneM miniUSB USB Ananrep Bluetooth 4.1
LowEnergy KpaTtkoe pyKoBOICTBO 1O 3KCIITyaTaluy HUPpoBOH
maboparopuu L{udposas Buneokamepa ¢ METAITMYECKUM ILITATHBOM,
paspemienue He meHee 0,3 Mnuke [IporpaMmmuoe obecrieuenue
Mertoandeckue pekomeHaanuu He meHee 30 padot YnakoBka Hanmume
YCCKOSI3BIYHOTO CalTa MOJACPKKHU, HATMYNE BUICOPOIUKOB
[[ITatuB naboparopusiii xumudeckuit Habop vamex [Terpu Habop
WHCTPYMEHTOB MpenapoBaIbHBIX JIOKKA JUIsSI COKUTAHUS BEIISCTB
Crynka dapdoposas ¢ mectukom Habop 6aHOK 1151 XpaHEHHUS TBEPIbIX
peaxtuBoB (30 — 50 M) HabGop ckisiHOK ()J1akOHOB) TSI XpaHESHHUS
pactBopoB peakTBOB Habop mpubopox (I1X-14, I1X-16) [Tpubop nms
mostydeHus razoB CrnuproBka ['oprodee uist CIUPTOBOK
dunbTpoBanbHas Oymara (50 m.) Konba konnueckas [lanouka
cTeKIsTHHAs Yarieuka J7isi BIMTapuBaHUs (BBIIAPUTEIbHAS YallleuKa)
MepHbIii IUIHHIP (TU1aCTUKOBBIN) BopoHKka cTekisiHHas (Mamas)
Crakan crexnssaabli (100 M) ['a3ooTBOHAS TpyOKa
B cocraB Bxoasat: Cercop Tun 1 He Mmenee 1 miT., oOecrieunBaeT
BO3MOYXHOCTh PETHUCTPAIIIU CUTHAJIA MJIEKTPUIECKON aKTHBHOCTHU
MBI (37eKTpoMuorpammbl, OMI'). Peructpamus gomxHa
OCYIIIECTBISICTCS. HEMHBA3WBHO, CYXUMH JJIeKTpoaaMu. JlomkHa
MMETBCSI BO3MOKHOCTh KPEIIJICHHS K PYKE YeJIOBEKa, UTO JOJIKHO

[{udposas mabopaTopus
Mo OMOJIOTUHN
(yueHuveckas)

KommuiekT nocyasl 1
000pymOBaHUS AJIs
VICHHYECKUX OIBITOB
(xumus1, pu3NKa,
OUOJIOTHS)

Yuebnas naboparopus
10 HEUPOTEXHOJIOTUU
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naBaTh BO3MOYKHOCTb PETUCTPUPOBATH IJEKTPUUECKYIO aKTUBHOCTH
MBILIIBI B 00J1aCTH, HAaJl KOTOPO pacronaraetcs kperienue. [lpu
HANPSKEHUU MBILIIBI JOJDKHA OBITH 00ecreueHa BO3MOKHOCTh
HaOI0ACHNS TYYHOCTH CUTHaina (T.e. mpucyrcrsue OMI), npu
paccinabieHnn MBITIIEL - ee oTcyTcTBUe. Cencop Tun 2 He meHee |
T., 00eCreunBaeT BOZMOKHOCTh PETUCTPAIIUU CUTHAIA
dhoTormerusmorpammel (PIII7) onTrueckum myTem, 3a cueT U3MEHEHUS
OTPaKEHHOTO OT KPOBEHOCHBIX COCYZIOB CBETA, 00bEM KOTOPBIX
W3MEHSIETCS MOJT BO3ACHCTBUEM MYJILCOBOM BOJHBI. CEHCOp TOKEH
OBITH 0OecTieueH BO3MOKHOCTBIO KPEIICHHS K MOIyIIeUKe Nalbla
yenoBeka. Cencop Tum 3 He meHee 1 mT., oOecieYrBaeT BO3MOXKXHOCTh
perucTpanuy curnana snexkrpokapauorpammsl (OKI') He HBa3UBHBIM
criocooom, peructpanu# I, II u Il orBenenuii. Cencop Tun 4 He meHee
1 . oGecrieyrBaeT BO3MOXKHOCTD: PETUCTPALIMH CUTHAIA KOXKHO-
ranpBannyeckoi peaknuu (KI'P), perucrparus kotoporo
OCYILIECTBIISIETCS HAa IOCTOSHHOM TOKE; ITOAKJIIOUEHUS K TENLY YeI0BeKa
C TOMOIIBIO CyXUX 31eKTpoaoB. CeHcop Tun 5 He menee 1 miT.,
o0ecreyrBaeT BO3MOKHOCTD: PETUCTPAIIMH CUTHANIA AIIEKTPHUECKON
aKTUBHOCTH Mo3ra (D3I') ¢ MOMOIIBI0 CYXUX HEMHBA3UBHBIX
HIIEKTPOIOB; PETUCTPALIUN AJIEKTPUUECKONM aKTUBHOCTH Pa3HbIX J0Jei
mo3ra. Cencop Tun 6 He meHee | mT., oOecrieunBaeT BO3MOKHOCTE:
[PErUCTpalliK CUTHaJa KoseOanust rpyiHoi kietku (CeHcop AbIXaHus);
OTIpeICTICHUS YaCTOTHI IbIXaHUS. Y CTPOMCTBO AJIsi cOOpa JaHHBIX OT
CEHCOPOB U Mepeaul Ha MEPCOHAIBbHBIN KOMITbIOTEp 00ecreunBaeT
BO3MOKHOCTh cOOpa TaHHBIX OT MOJIKIIOYEHHBIX K HEMY CEHCOPOB H
oTHpaBKy nojydeHHbIXx AaHHbIX Ha [1K. [Toakmtouenne neHTpasbHOro
Moy k [IK momkHo ocymiectBisTbes ¢ nomonibio USB-kaberns.
YcTpoiicTBO uist cOopa TaHHBIX JOHKHO UMETh ralbBAaHHUECKYIO
m3ossanuio ot 11K, obecnieunBaTh BOZMOKHOCTH OJJHOBPEMEHHOTO
MOJKJIFOYEHHUS BIJIOTh A0 4 ceHcopoB. Kaxkaplii U3 BXOJ0B Y CTpoHCTBa
it cOOpa NaHHBIX JOKHO UMETh TaJIbBAHHMYECKYIO U30JISIIHIO
(oOecreueHne MeXKaHAJIBHOW TaIbBAHUYECKON U30JISINN ).
[TonxmroueHue ceHCOpPOB K Y CTPOUCTBY A1t cOopa TaHHBIX
OCYILIECTBIISIETCS C MOMOILBIO CIIEUATU3UPOBAHHBIX Pa3beMOB THIIA
LEMO, obecrieqrBaroux MpaBUIbLHOCTh MOJKIIOYCHUS pa3bemMa U
CHIDKAIOIIMX PUCK CIYYailHOro KacaHus pa3beMOB TOKOIPOBOISAIINX
gacTel, a Takke 00eCIeYNBAIONINX 3alUTy OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOYEHHUS K TPOU3BOJIBHBIM ycTporicTBaM. Moayib «KHomka» He
MeHee | mT., o0ecreunBaeT BO3MOKHOCTD: Pa3METKH PETUCTPUPYEMBIX
curHasoB. KoinuecTBo pazmMedaeMbIX COCTOSHUN CUTHAJIA TOJIKHO
OBITH HE MEHEe 3-X Pa3IUYHbIX KaTeTOpHil. Y CTpOMCTBO IS
[pETUCTpalK apTepuaIbHOTO AaBJICHUS HE MeHee | miT.
MeTtoanyeckoe mocodue, KOTopoe TOHKHO coiepkaTh He MeHee 30
ITabopaTOPHBIX/MTPAKTUYECKUX/IEMOHCTPAIIMOHHBIX padoT.

[{udposas naboparopust
10 SKOJIOTHH

OOecnieunBaeT MpoBeACHNE YIeOHOTO HKOJOTHIECKOTO MOHUTOPUHTA
MHCTPYMEHTAJIbHBIMU MeToAaMu. Habop mpumensiercs npu u3yuyeHun
PKOJIOTHH, OMOJIOTHH, XUMHH, Teorpaduu ¥ IPUPOTOBEACHHUS, & TAKKE
JUTSL THAMBUIYaJIbHBIX UCCIEAOBAHUS U IPOCKTHON EATEIbHOCTH
KOIbHUKOB. Komrekranus: becripoBoHON MyJIbTHAATYUK 110
HKOJIOTMYECKOMY MOHUTOPHUHTY € 8-F0 BCTPOCHHBIMH JaTYMKAMM:
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JlaTuuk HUTpaT-noHOB laTunk xmopua-uonos Jlatunk pH ¢
nuana3zoHoM u3MepeHus He yxe ueM oT 0 1o 14 pH Jlatuuk BnaxHoctu
c auarna3zoHoM usmepenus 0...100% JlaTunk 0CBEIIEHHOCTH ¢
nuanasoHoM u3Mmepenus e yxe ueM ot 0 1o 180000 nk JaTumk
TeMIepaTypbl ¢ IMana3oHoOM U3MEpPEeHHs He yke yeM oT -20 1o +140C
JlaT4KK AJIEKTPONPOBOAUMOCTH € AUANIa30HAMU U3MEPEHUS HE yXKE YeM
oT 0 70 200 MxCwMm; oT 0 10 2000 MKkCwM; ot 0 10 20000 MmxCwm JlaTunk
TeMIIepaTypbl OKPY>KAIOIIEH Cpeibl ¢ AUANa30HOM U3MEPEHHUS HE YKe
yeM oT -20 1o +50C OtnenbHbIE JATYUKHA U MYJIbTHAATYUKA: J[aTunK
3ByKa ¢ (DYHKIIMEH MHTETPUPOBAHUS C TUATTA30HOM U3MEPEHUS YacTOT
He MeHee yeM oT 50 I'ip mo 8 kxI'm; J{aTunk BIaKHOCTH IOYBBI C
nana3zoHoM u3MepeHus He yxke ueM oT 0 1o 50% Jlatuuk okucu
yriiepojia ¢ [uarna3oHoM n3Mepenus He yxke uem ot 0 1o 1000
PpMMyIbTUAATYMK ONTUYECKOU INIOTHOCTH U MYTHOCTH CO
BCTPOCHHBIMU AaTyukamu: /latuuk ontuyeckoi miotHoctu 470 HM ¢
nuanazonoM usMmepenust ot 0 10 2 D JlaTunk onTHYeCKOM MIIOTHOCTH
525 HM ¢ nuanazoHoM uaMepenus ot 0 1o 2 D JlaTunk ontudeckoin
riotHOocTH 630 HM ¢ Anana3oHoM usmepenus ot 0 1o 2 D JlaTunk
MYTHOCTH pacTBOpOB ¢ auanazoHoM n3mepenus ot 0 qo 200 NTU
Axkceccyapol: Kabens USB coequnuTenbHblii (2 mt.) 3apsaHoe
ycTpoiictBo ¢ kabenem miniUSB USB Anantep Bluetooth 4.1
LowEnergy CrepxeHb 11 3aKperuieHus TaT4uKoB B mTatuBe Kparkoe
[PYKOBOJICTBO IO AKCIUTyaTaluy LU poBoii 1aboparopun
[IporpamMmMHoe obecrieueHne MeToanyeckue peKOMEHIalui He MEHee
20 paboT YnakoBka Hanmuune pyccKos3bIYHOTO caifTa MO IePKKH,
HaJn41e BUICOPOJIUKOB.

[{udposas mabopaTopus
o (usuonorun
(mpoUIbHBIN YPOBEHB)

ObecreunBaeT MPOBEACHNUE UCCIIEOBAHUS 110 (YHKIIMOHUPOBAHUIO
yesnoBeueckoro opranu3Ma. Komrmekrauus: becripoBoHoM
MYJIbTUIAATYUK 110 (PU3UOJIOTUH C 5-10 BCTPOEHHBIMU JaTYUKAMU:
JlaTuuk aprepuanbHoro aasieHus (0...250 mm pr. ct.) JJaTunk mynsca
c nuamna3zoHoM u3MepeHus He yxke uyeM ot 30 mo 200 yn/mun [aTdmk
TeMIIepaTypbl TeJIa C JUANa30HOM U3MEPEHUS HE YXkKe 4eM OT +25 1o
+40C JlaT4vK 4aCTOTHI ABIXaHUS C JUANIA30HOM U3MEPEHUS HE YKE UEM
ot 0 1o 100 nuxinoB/MUH JlaTYMK YCKOPEHHS € TIOKa3aTensIMu £2 g; +4
g; £8 g OTnenwHble yeTpoiicTBa: Jatuuk OKI' ¢ quanazonom
n3mMepeHus He yxe yem ot -300 mo +300 mB) /laTtunk cumomep ¢
nuana3zoHoM u3Mmepenus e yxe uem ot 0 1o 40 H Jlatuuk
OCBEILIEHHOCTH C Mana3oHoM u3mepeHus He yxke yeM ot 0 1o 180000
mk Akceccyapsl: Kabens USB coenmuHuTENbHBIN 3apsiIHOE YCTPOHCTBO
c kabenem miniUSB USB Anantep Bluetooth 4.1 LowEnergy Kparkoe
[PYKOBOJICTBO IO AKCIUTyaTaluy LupoBoii 1adoparopun
[IporpamMmMHoe obecrieueHne MeToanyeckrue peKOMeHIalui He MEeHee
20 pabot Hanm4ne pycckos3pIYHOTO caiiTa moaaepkku Hamngue
BHJICOPOJIMKOB.

Mukpockor nudpoBoi

Tun Mukpockorna: ouonornvyeckuii Hacagka Mukpockomna:
MOHOKYJsipHas HazHauenue: nabopaTopHblii MeTos nccieaoBaHus:
cBeTJIoe 1nojie Marepuasn ONTUKH: ONTHYECKOE CTEKJIO Y BEIMYeHUE
MUKpockomna, kpat: 64 — 1280 Oxymsapel: WF16x O0bekTuBsI: 4X,

10x, 40xs (moanmpy>kMHEeHHBIN) PeBobBepHas rojoBka: Ha 3 00bEKTHBA
Tun noACBETKH: 3epKajlo WK CBETOIMO0 Pacnosio)keHne N0ICBETKHU:
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BEpXHsISl M HIKHsISE Marepuait kopmyca: metamut [IpeameTHbIi cToNnuK,
MM: 90 Mctounuk nutanus: 220 B/50 I'm Yucno meranukcenei: 1

YCTPOMCTBO (IIPUHTED,
CKaHep, KOIHpP)

MHoT0()YHKITHOHAIBHOE

Tun ycrporictBa: MHOroQyHKITMOHAIBHOE YCTpolicTBO (MDY);
[[BeTHOCTH Me4aTh: yepHO-Oenas; TexHomorus nevaTu:
piekTporpaduyeckas (JazepHas, cBeToauoaHast ); opmart nevaru: He
MeHee A4; Tun cKaHUPOBAHUS: POTSKHBIH/TIAaHIIETHBIH;
Bo3moxxHOCTh ckaHupoBaHus B opmarax: He MeHee A4; Crocob
nonkarouenus: LAN, Wi-Fi, USB

HoyT0Oyx

dopmMm-pakTop: HOyTOYK; Paszmep nuaronanu: He meHee 15.6 MI0MMOB;
Pazpemenue skpana: Full HD, Quad HD nnum Ultra HD; O0mmii 00bem
YCTAaHOBJICHHOW OTlepaTUBHOMN MaMsATH: He MeHee § [ 0aiT;
MaxkcuMaabHBIN 001U MoAepKUBaEMbIii 00BEM OTIEPaTUBHOM
maMaTH: He MeHee 16 I'0aiiT, O0veMm SSD HakonuTensa: He MeHee 240
["Gaiit; bectipoBonHas cBs3b: Wi-Fi; KonndecTBo BCTpOEHHBIX B
kopiyc noptoB USB: He MeHee 2, U3 KOTOPBIX HE MeHee | TOIKHO
661 USB Bepcun He Huxke 3.0; Pasperienue B30-kamepsl, MIIuKcenb:
He meHee 0.3; Betpoennsrit Mukpodon; KiaBuarypa ¢ packiaakon u
MapkupoBKoit k1asum QWERTY/MITYKEH; IToxnepikka cTaHIapTOB
OecipoBoHOM cBsizu: 802.11a/b/g/n/ac; [Ipon3BoIUTETLHOCTH
mporeccopa (3Hauenue nokazarens «CPU Mark» mo Tecty
«Laptop&Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000 eaunui;
Hanuune MaHUMYISTOpa MBIIIb B KOMILJIEKTE: Ja; Y CTaHOBJIEHHAS
OIEepaLMOHHAs CHCTEMa C TPa@UUECKUM IM0JIb30BaTEIECKUM
nHTepdeiicoM, cBeIeHUsI 0 KOTOPOM BKJIIOYEHBI B €IUHBII peecTp
[POCCHICKHMX TPOTpaMM JJIs JICKTPOHHBIX BEIYMCIUTEIbHBIX MAIIUH U
0a3 NaHHBIX; YCTaHOBJIEHHBIN MaKeT O(hUCHOTO MPOrPAMMHOIO
o0ecTeYeHnsl, COBMECTUMOTO C YCTAaHOBJICHHOM OmepanMoHHON
CHUCTEMOM, CBEJICHUS] O KOTOPOM BKJIFOUEHBI B €IUHBINA PEECTP
[POCCHICKHMX TPOTpaMM JJIs 3JCKTPOHHBIX BRIYMCIUTEIbHBIX MAIIUH U
0a3 JaHHBIX.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. «Enunas xomnexuus Ludposeix O6paszoBarensHbix Pecypcoy (http://school-

collection.edu.ru/).

2. https://resh.edu.ru/subject/5/
. http://ebio.ru/ - DnexTpoHHbIN yueOHUK «BUOTOTHN.
. http://bio-ximik.narod.ru/bio/bio.htm - cTrpoeHue kieTok

. http://biokhimija

.ru/lekcii-po-biohimii.html - Guoxumus
.narod.ru/index.htm - 3BoJrorIMs

. http://nrc.edu.ru/est/r4/ - Guonornyeckas KapTuHa MUpa
. http://planete-zemlya.ru/ - [1nanera 3emms

http: //ecology51te

3
4
5
6. http://evolution2
7
8
9.
10. http://bio-nica.n

narod.ru/index.html - sxosorus
arod.ru/index.html - Ononuka
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