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COILEPKAHUE OBYUYEHUA

5 KIIACC

1. buosorusi — HayKa 0 >KMBOW NpUpoOIe

[Tousatue o >xu3Hu. [lpu3HaKM >KUBOro (KJIETOUYHOE CTPOCHHUE, MHUTAHUE,
JbIXaHWE, BBIICTICHUE, POCT U JApyrue npuszHaku). OOBEKThl KUBOU U HEKUBOU
IpUPOJIbI, X cpaBHEeHUE. JKHBasi U HEXKMBAsI MPUPOJIA — €AUHOE LETOE.

buonmoruss — cucremMa Hayk o uBOM mnpupoge. (OCHOBHbIE pa3zeibl
Oounosnoruu (O0TaHWKA, 300JIOTHSI, YKOJIOTHS, IIUTOJIOTHS, AaHATOMUS, (PHU3UOTIOTHS U
npyrue pasnensl). Ilpodeccuu, cBsa3aHHble ¢ OuONOruel: Bpad, BeTEepUHAp,
TICUXOJIOT, arPOHOM, JKMBOTHOBOJ U Jipyrue (4—5 npodeccuii). CBsA3b OHOJIOTHU C
OpYrMMU HayKamu (MaTeMarTuka, reorpadus u Apyrue Hayku). Poias Ouonoruu B
NO3HAHUU OKPYKAOUIEro MHUpPAa U MPAKTHYECKOW NESITEIbHOCTH COBPEMEHHOIO
YesoBeKa.

Kabuner Owonorum. IlpaBuima moBeneHuss W paboOThl B KaOWHETE C
OMOJIOTUIECKUMH PUOOPAMH U MHCTPYMEHTAMH.

buonorndeckue TepMUHBI, TTOHATUS, CUMBOJIbL. ICTOYHUKN OMOJIOTUUECKUX
3HaHui. [louck wWHQOpMAIMU ¢ KCHOJB30BAHUEM Pa3JIMYHBIX HCTOYHUKOB
(Hay4dHO-TIONYyJIIpHAs JTUTEpaTypa, CipaBOYHHUKH, THTEpHeT).

2. MeTtoabl M3y4YeHUS KMBOI MPUPOALI

Hayunbie MeToabl U3ydeHUS KUBOU MPUPOBI: HAOIIOJACHUE, SKCIIEPUMEHT,
onucaHue, usMepenue, kiaccuduxanus. [IpaBuna paboThl C yBEIMUUTEIbHBIMU
npudopamu.

Meron onmcaHus B Ouonoruu (HArjIsIHBINA, CJIOBECHBIH, CXEMaTHYCCKHI).
Meron u3mepenus (MHCTPYMEHTBI u3Mepenusi). HalmoieHre u SKCIepuMeHT Kak
BEyIIME METO/bl OMOJIOTUH.

Jlabopamopnvie u npakmuueckue padoomaul

N3yuenne mabopatopHOro OOOPYJOBaHUSA: TEPMOMETPHI, BECHI, YaIlKU
[Terpu, npobupku, MeH3ypku. [IpaBusia paboTbl ¢ 000PY/IOBAHUEM B HIKOJIHHOM
KaOuHerTe.

O3HaKkOMJIEHHE C YCTPOWCTBOM JIyIbl, CBETOBOIO MHUKPOCKOIA, IMpaBUia
paboThI C HUMH.

O3HakOMJIEHHE C PACTUTEIbHBIMM W JKMUBOTHBIMHM KJIETKAMH: TOMaTa M
apOy3a (HaTypajbHBIE TpenapaThl), UHQY30puUU Ty(Penbkd U THIAPHI (TOTOBHIE
MUKPOIIPENapaThl) C HTOMOILBIO JTYIbl U CBETOBOTO MUKPOCKOTA.

3. Opra"Husmsl — TeJia )KUBO PUPOIbI

[Tonsitue 06 opranusme. JlosnepHsie U sigepHbie opranu3Mbl. Kierka u eé
oTkpeiTHE. KileTouHoe cTpoeHue opraHu3moB. L{utonorus — Hayka O KIIETKe.



Kilerka — HauMmeHb1as €IMHNALIA CTPOCHUS U KU3HEAEATEIBbHOCTH OPTraHU3MOB.
VYCTpoicTBO  yBETMUMTENbHBIX MPHOOPOB: Jymbl M MuKpockomna. CrpoeHue
KJIETKH I0J] CBETOBBIM MUKPOCKOIIOM: KJIETOUHAsI 000JIOUKA, [IUTOIIa3Ma, SIAPO.

OIHOKJIETOYHBbIE 1 MHOTOKJIETOUHbIE OpraHu3Mbl. KieTku, TKaHu, OpraHbl,
CUCTEMBI OPTaHOB.

KuznenesrenbHocTh opranu3mMoB. OCOOEHHOCTH CTPOEHHUS M MPOLECCOB
KUZHEJEATEIbHOCTH Y PACTEHH, )KUBOTHBIX, OaKTepUil U TPUOOB.

CBolicTBa OpraHu3MOB: TIHTaHHWE, [IbIXaHWE, BBIJCICHHUE, JIBH)KECHUE,
pPa3MHOXKEHUE, Pa3BUTHE, PA3APANKUMOCTb, MPUCHOCOOJEHHOCTh. OpraHuzm —
€IMHOE LIENOE.

Pa3nooOpa3ue opranu3sMoB M uUX Kiaccudukaius (TaKCOHbI B OHUOJIOTHU:
apcTBa, TUIBI (OTHENBI), KJIACChl, OTPSAbl (ITOPSAIKU), CEMENCTBA, POJbI, BUIBL.
bakrepun u BUpychl Kak (OpMbI KU3HU. 3HaueHUe OaKkTepuil U BUPYCOB B
IPHUPOJIE U B )KU3HU YETOBEKA.

Jlabopamopnuvie u npakmuueckue padoomaul

W3ydyeHre KIETOK KOXKMIIBI YEllyH JIyKa IOJ JIyIOM M MHUKpPOCKOIOM (Ha
IpPUMEPE CAMOCTOSITEIBHO IPUTOTOBIEHHOIO MUKpPOIIpEnapara).

O3HakoMIIEHHE ¢ TPUHIUIIAMU CUCTEMATUKH OPTraHU3MOB.

Hab6ntonenue 3a notpebieHneM BOJIbl PACTEHUEM.

4. OpraHusMsl U cpeaa 0OOMTaHUA

[lonstue o cpene oburanus. Bonnas, Ha3eMHO-BO3AylIHAas, MOYBEHHAs,
BHYTPUOpPraHU3MeHHasi cpenbl oOurtanusd. [lpeacraBurenu cpen oOUTaHUA.
OcobOenHoctu cpea oOuTaHus opranu3smMoB. [lpucnocoOnenuss opraHu3MoB K
cpene oouranus. Ce30HHbIE U3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopnvie u npakmuueckue padbomal.

BrisiBienne mnpucnocoOiieHui OpraHu3MoB K cpeie oOuTtaHus (Ha
KOHKPETHBIX MPUMEPAX).

5. Ilpupoanbie coodmecTBa

[TonatTne o TPUPOTHOM coOOIIeCTBe. B3auMOCBS3M OpraHH3MOB B
OpUpPOAHBIX coodiiecTBax. IlumeBrie cBs3u B coodOuiecTBax. [IumnieBbie 3BeHbA,
nenu W cetu nurtaHus. IlpousBoguTenu, NOTPEOUTENUM U pa3pyLIUTENH
OpPraHMYECKUX BEIIECTB B MPHUPOAHBIX cooluiecTBax. [IpuMepsl NpPUPOAHBIX
COOOMIECTB (JIeC, Py, 03€pO U IPyTHe IPUPOIHBIC COOOIIECTRA).

HckyccTBeHHbIE COOOIIECTBA, UX OTJIIMYUTENbHBIE TIPU3HAKU OT MPUPOJHBIX
coobuiecTB. [IpuunHBl HEYCTOMYMBOCTH HCKYCCTBEHHBIX cooOmecTB. Poinb
HCKYCCTBEHHBIX COOOIIIECTB B KU3HU YEIOBEKA.

[Ipuponusie 30Hb1 3emin, ux oourarenu. dnopa u ¢payHa NPUPOAHBIX 30H.
JlannmadTel: IPUPOAHBIE U KYJIbTYPHBIE.



Jlabopamopnwie u npakmuyeckue padoomeoi.

N3ydeHne HCKYCCTBEHHBIX COOOIIECTB M HMX oOWTareled (Ha mpumepe
aKBapuyMa U JIPYTUX UCKYCCTBEHHBIX COOOILECTB).

6. KuBasi Ipupoaa U YeJ0BEK

N3MeHeHnss B TNpUPOAE B CBSI3M C PA3BUTUEM CEIBCKOIO XO34MCTBA,
IPOM3BOJICTBA U POCTOM UYMCJIEHHOCTH HacelleHHs. BiausiHue JenoBeka Ha )KUBYIO
OPUPOAY B XOJ1€ UCTOpUU. | 100aTIbHBIE HKOIOTMYECKUE MPOOIEMBI. 3arpsa3HEeHUe
BO3JIYIITHOM W BOJHOW oOOO0JioueKk 3emMiIu, MOTEepPH IOYB, WX MPEIOTBpAIICHHE.
[Iytu coxpaHeHusi OHMOIOrHYECKOro pa3zHooOpaszus. OxpaHseMmble TEPPUTOPUU
(3aMOBEIHUKH, 3aKa3HUKHU, HAIIMOHAIbHBIE MAapKW, MaAMITHUKH MPUPOIBI).
Kpacnas knura Poccuiickoii ®enepaunn. OCO3HaHME KU3HU KaK BEIUKOU
LEHHOCTH.

Ilpakmuueckue pabomel.

[TpoBenenne akiuu Mo yoopke Mycopa B OJIDKauIeM Jjiecy, mapke, CKBepe
WIH Ha MPUIIKOJIEHON TEPPUTOPHH.

6 KIIACC

1. PacruTesibHBIN OPraHu3m

boranuka — Hayka o pactrenusix. Pazmenst 6otanuku. CBsizb OOTAHUKH C
APYTMMHU HayKamMH U TeXHUKOU. OO1Iue Npu3HaKi pacTeHHH.

Pa3nooOpasue pacteHuil. YpoBHM OpraHU3alMu pacTUTEIHHOTO OpraHu3Ma.
Bricuiue u Husiue pactenus. CriopoBbie U CEMEHHBIE PACTEHUS.

Pacturenbnas kierka. M3ydeHue pacTUTENBHOM KIETKH II0J CBETOBBIM
MUKPOCKOMNOM:  KJIeTOYHass  00OJiouKa, SAJIpo, IuToIuia3Ma  (TUIaCTUABL,
MUTOXOHJIPHUHU, BaKyOJU C KJIETOUYHBIM COKOM). Pacturenbhbie TkaHu. DyHKIUN
PaCTUTENbHBIX TKAHEM.

Opransl ¥ cUCTEMBI OpraHoB pacTeHuil. CTpOEHUE OPraHOB PACTUTEIBLHOIO
OpraHu3Ma, UX pojb U CBSI3b MEXIY COOOI.

Jlabopamopnsie u npakmuyeckue padbomol.

N3yueHrne MUKpOCKOIMMYECKOTI0 CTPOEHHUS JINCTA BOJHOT'O PACTEHUS DJIO/ICH.

N3zyueHune CTPOEHUSA paCTUTENIBHBIX TKaHEN (ucnosib30BaHUE
MUKPOINPENApPaTOB).

N3ydeHne BHEIIHErO CTPOEHHUS TPaBSIHHCTOTO IIBETKOBOI'O pacTeHus (Ha
KUBBIX WJIH TepOapHbIX SK3EeMIUISIpaX PACTeHUI): TNACTYylIbsi CYMKa, peabka
JKasi, TIOTUK €IKUW U JPYTUe PaCTCHHUS.

OOGHapyxeHHe HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB B PACTEHUHU.

2. CrTpoeHue u MHOT000pa3ue MOKPbLITOCEMEHHbIX PACTEeHHI

Crpoenue cemsiH. CocTaB U CTPOCHHE CEMSIH.



Bunbl KopHEl U TUIIBI KOPHEBBIX cucTeM. Bunonsmenenus kopueil. Kopens
— OpraH IMOYBEHHOIo (MUHepaibHOro) muTaHus. KopHU UM KOpHEBBIE CHUCTEMBI.
BHelniHee 1 BHyTpEeHHEE CTPOCHHE KOPHS B CBsI3U ¢ ero QpyHkuusiMu. KopHeBoit
yexJuK. 30Hbl KopHsA. KopHeBble Bonocku. Poct xopHs. [lornmomenne KopHAMU
BOJIbI 1 MUHEPAJIbHBIX BEIIECTB, HEOOXOIUMBIX PACTEHUIO (KOPHEBOE JIaBIICHUE,
ocMmoc). BugonzMeHeHne KOpHeH.

[Tober. PazButne mnoGera u3 mnouku. CrTpoeHue ctednd. BHemnee u
BHYTPEHHEE CTpOEHUuE JHucTa. BugonsmeHeHus MmoOeroB: KOpPHEBUIE, KIyOeHb,
naykoBuua. Mx crpoenue, Ouonmorudyeckoe M xo3siiicTBeHHOe 3HaueHue. [lober u
noyku. Jluctopacnosnoxenue u nucroBas Mozanka. CTpoeHue U (PyHKLHHU JIUCTA.
[Ipocthie u cioxHBIE JHUCThS. Bunonsmenenuss aucTbeB. (OCOOEHHOCTH
BHYTPEHHETO CTPOCHHUS JIMCTA B CBSI3U C €ro (PyHKUMSAMM (KOXKHIA U YCTBMIIA,
OCHOBHAsl TKaHb JIMCTA, IPOBOASALIME IydykH). JIMCT — opraH BO3IYIIHOIO
OUTaHUS.

Crpoenne u pazHooOpasue 1BerkoB. Couperusi. Ilnogsl. Tumbel miogo0B.
PacnipocTpaHeHune 1010B ¥ CEMSH B IPUPOJE.

Jlabopamopnvie u npakmuueckue padoomal.

N3yyeHue CTpOeHHsT KOPHEBBIX CHUCTEM (CTEpKHEBOM M MOUYKOBATOW) Ha
npuMepe repOapHbIX IK3EMIUISIPOB UJIU )KUBBIX PACTEHHIA.

N3y4yenue mukponpenapara KJIeTOK KOpHS.

O3HakoMIIEHHE C BHEIIHMM CTPOCHHEM JIMCTHEB M JMCTOPACIIOIIOKEHUEM
(Ha KOMHATHBIX PACTEHUSAX).

N3yyenue cTpoeHHs] BEreTaTUBHBIX M T'€HEPATUBHBIX IMOYEK (Ha MpUMepe
CUPEHH, TOIOJISL U IPYTUX PACTEHUN).

N3yuyeHre  MUKPOCKONMYECKOIO  CTpPOEHUsT  Jucta (Ha  TOTOBBIX
MUKpOIpenapaTax).

PaccmarpuBanre MUKPOCKOMUYECKOTO CTPOCHMS BETKH JepeBa (Ha TOTOBOM
MHKpOIIpenapare).

HccnenoBanue cTpoeHUsl KOPHEBUIIA, KITYOHSI, TyKOBHIIBI.

N3ydeHne cTpOeHUsI LIBETKOB.

O3HakoMIIEHHE ¢ Pa3IU4YHBIMUA TUIIAMH COLBETHUH.

N3y4yenue cTpoeHus: CeMsH JBYAOJIbHBIX PACTEHUM.

N3yuyenue cTpoeHus: CEMsSH OAHOI0JIbHBIX PACTEHUM.

3. 7Ku3HenesiTeJIbHOCTH PACTHTEIBHOIO0 OPraHMU3Ma

OOMeH BelecTB y pacTeHuit

Heoprannueckue (Bojga, MUHepalbHbIE COJIM) U OpraHMYECKHE BEIECTBa
(Genku, SKUpBI, YIIIEBOABI, HYKJICHMHOBBIE KHCIOTHI, BUTAMUHBI M JApYyTue
BEIECTBA) pacTeHUsl. MuHepaabHOE NMUTaHUE PacTeHUM. Y 100peHus.



IIuranue pacrenus.

[Tormomenne KOpHSIMU BOABI M MHUHEPAIbHBIX BEIIECTB, HEOOXOJIUMBIX
pacTeHuto (KopHeBOoe JnaBiieHue, ocmoc). IlouBa, e€ mnomopoaue. 3HaueHHE
00pabOTKH TMOYBbl (OKy4YMBaHHUE), BHECEHHUS YIOOpEHUU, NPOpEeKUBAHUS
IIPOPOCTKOB, MOJIMBA JJIs )KU3HU KYJIbTYPHBIX paCTeHUN. [ HIponoHMKA.

®dortocunTes. JINCT — opran BO3IyITHOTO MUTAHM. 3HaYeHUuEe (POTOCHHTE3a B
PUPO/JIE U B )KU3HU YEITOBEKA.

JIbIXxaHue pacTeHus.

JlpixaHve KOpHsA. PbhIXjeHue mnouBbl I YJAYYIIEHUS JBIXaHUS KOPHEM.
VYcioBus, NPEnmATCTBYIOLIME AbIXaHUIO KOpHEW. JIucT kak opraH JbIXaHHs
(ycteuunblii anmapat). [loctymienne B nuct atMocdepHoro Bo3ayxa. CuiibHas
3anbUIEHHOCTh BO3/yXa, KaK MPEMsTCTBUE JJI JbIXaHusd JucTheB. Crebenb Kak
opras JbIxaHus (HAJIMYUEe YCTHUI] B KOXKHUIIE, yeueBUUeK). OCOOEHHOCTH JbIXaHUS
pactenuii. BzaumMocBs3b IbIXaHUsl pacTEHUS C POTOCUHTE3ZOM.

TpaHcnopT BeliecTB B PACTEHHUH.

CBsi3b KJIETOYHOTO CTpoeHus ctedis ¢ ero QyHkiusiMu. Poct crtebns B
mmHy.  KierouHoe cTpoeHue cTeOsisi TPaBSIHUCTOIO PACTEHUsS: KOXKHIIA,
IPOBOJSIINE MTyYKH, OCHOBHAs TKaHb (mapeHxuma). Kinerounoe ctpoenue credis
JPEBECHOI'0 pacTeHus: kopa (mpodxa, jay0), kaMOuii, TpeBECHHA U CEpAIICBUHA.
Poct crebns B Ttommuny. [lpoBoasimue TKaHu KOpHsS. TpaHCHIOPT BOIABI U
MUHEPAIbHBIX BEIIECTB B PACTEHUU (COCYAbI JPEBECUHBI) — BOCXOJSAIINN TOK.
Ucnapenne Boawsl uepe3 crTebenb W JUCThbs (TpaHcmuparus). Perymsius
WCIIapeHUs BOJbl B pACTCHUU. BIusHNE BHEUIHUX YCJIOBUH HA MCIAPEHHUE BOJIBI.
TpancnopT opraHMYEeCKUX BEIIECTB B PACTEHHM (CUTOBHJIHBIE TPYOKH Jyda) —
Hucxoasmuii Tok. llepepacnpenenenne W 3amacaHue BELIECTB B PACTEHUHU.
Beinenenne y pacrenuid. JIncronan.

PocT 1 pa3BuTHE pacTeHUs.

[Ipopactanue ceMsH. YcioBus npopactaHusi cemsiH. [IoAroToBKa ceMsiH K
noceBy. Pa3Burue npopoCTKOB.

O6pazoBarenbHbie TkaHu. KoHnyc HapacTanus modera, pocT KOHYHMKa KOPHSI.
Bepxyrmieunsiii 1 BCTaBOUHBIM pocT. POcT KOpHS U cTeOJIs B TONIIMHY, KaMOMiA.
OO6pazoBaHue TOJUYHBIX KOJIEI] y IPEBECHBIX pacTeHui. Brnusinue puroropMoHoB
Ha POCT pacTeHus. PocToBbIC NBMKEHUS pacTeHui. Pa3BuTHe modera u3 moykH.

PazmHoxenue pacreHuit u ero 3HaueHue. CemeHHOe (T€HEpPATUBHOE)
pa3mHokeHue pacreHuil. lLlBerkm u couserus. Omnbuienue. IlepekpécTHoe
onbUIeHHE (BETpOM, JKMBOTHBIMH, BOJIOM) M caMmoombuieHHE. J[BoitHOe
omogoTBopeHue. HacnenoBanue npu3HakoB 000OUX pacTEHUM.



BereratuBHOe  pa3MHOXKEHHME  LBETKOBBIX pAacTEHUHA B  IPUPOZE.
BereratuBHOe pa3MHOXEHHE KyIbTYpHBIX pacTeHuid. Kionwel. CoxpaHeHue
IIPU3HAKOB MATEPUHCKOTO pacTeHUs. XO34MCTBEHHOE 3HAYCHUE BETETATHUBHOIO
Pa3MHOXKEHUSI.

Jlabopamopnsie u npakmuyeckue padoomeol.

BrisiBieHue nepeaBukeHust BOJAbl 1 MUHEPAIbHBIX BEIIECTB MO JPEBECUHE.

Habntonenue mporiecca BBIAENEHHS KUCIOPOJA Ha CBETY aKBapUyMHBIMU
PaCTCHUSIMU.

N3ydeHune ponu peIxJIeHUs I IbIXaHWUsS] KOPHEH.

OBnasenne  mpuUEéMaMu  BEreTaTUBHOIO  PAa3MHOXEHHUS  PACTEHHI
(uepeHKOBaHHE TIOOETrOB, YEPEHKOBAHHE JIUCTHEB U JPYrue) Ha MpuMepe
KOMHATHBIX pacTeHU (TpaJeCKaHIIMsl, CEHIIONUs, OETOHMS, CAaHCEBbEPA U JIPYTUe
pacTteHus).

OrnpeneneHne BCXOXECTU CEMSIH KYJIbTYPHBIX PAaCTEHHl UM TOCEB HX B
TPYHT.

Halntonenue 3a pocToM M pa3BUTHEM LIBETKOBOI'O PACTEHUS B KOMHATHBIX
ycloBUsX (Ha mpumMepe (Hacoyu Uix MOCEBHOTO TOPOXa).

7 KIIACC

1. CucreMaTH4ecKue rpynnbl pacTeHH

Knaccudukanus pacrenuiti. Bujg kak OCHOBHas cHUCTeMaTHYeCKas
kareropusi. CucteMa pacTutenbHOro Mupa. Husime, Beiciine CriopoBbie, BBICIINE
ceMeHHble pacTeHusi. OCHOBHBIE TAKCOHBI (KaTeropuu) CUCTEMAaTUKH PacTEHUU
(mapcTBO, OTHEN, KJIAcc, MOPSAOOK, CEMENCTBO, poAd, BuA). Mcrtopus pazBuTHus
CHUCTEMATHKH, ONMMCAHHE BUOB, OTKPHITUE HOBBIX BUAOB. POJIb CUCTEMaTHKU B
OuoJIorNu.

Hwum3mme pactenus. Bogopocnu. OOmias xapaKTepHCTHKa BOIOPOCTICH.
OnHOKIIETOUHbIE W MHOTOKJIETOYHbIE 3enéHble Bojopociu. CTpoeHue u
KU3HEHACATEIbHOCTD 3€JIEHBIX BOAOPOCIEH. Pa3zMHOXKEHHE 3E€IEHBIX BOLOPOCIEN
(Oecrionnoe u monoBoe). bypeie W KpacHble BOJOPOCIH, HX CTPOCHHE U
KU3ZHEACATEIbHOCTh. 3HAYEHUE BOJOPOCIIEH B IPUPOJE U )KU3HH YETIOBEKA.

Beiciime  cnopoBele  pacteHus.  MoxoBugHeie  (Mxwu).  OOmas
xapakTtepucTuka MxoB. CTpoeHUE U JKU3HEIEATCIIbHOCTh 3€JIEHBIX U C(arHOBBIX
MXOB. [Iprcnoco6I€HHOCTh MXOB K JKM3HUM HAa CHWJIBHO YBJIXKHEHHBIX IOYBAX.
Pa3zMHOMXeHHEe MXOB, IIUKJI Pa3BUTHS HA MPUMEPE 3€JIEHOr0 MXa KYKYIIKUH JIEH.
Ponps MxoB B 3a00maunBanuu mouB U TopdhoodpazoBanuu. McnonszoBanue Topda
U TIPOJIYKTOB €ro MepepabOoTKH B XO3SIMCTBEHHOU JIEITEIIbHOCTH Y€JIOBEKA.



[TnaynoBuanbie (ITnaynsr). XBomeBuaabie (XBoiu), [TanopoTHUKOBUIHBIE
(ITanmopoTHUKN). Oo6mas XapaKTEPUCTHKA. Ycnoxuenue CTPOEHUS
NanoOpOTHUKOOOPA3HbIX PACTEHHH N0 CpaBHEHHIO ¢ MxaMu. (OcoOeHHOCTH
CTPOCHHUSI M >KU3HENEATEIIbHOCTH IUIAyHOB, XBOIIEHM U ManoOpOTHUKOB.
Pa3smuoxkenne mnanopoTHukooOpasHbix. [lukn pa3Butus nanopotHuka. Poib
JIPEBHUX TMAMOPOTHUKOOOPA3HBIX B OOpa30BaHUM KAMEHHOTO YIJIA. 3HA4YCHHE
MaroOpOTHUKOOOPA3HBIX B IPUPOE U KU3HU YETTOBEKA.

Boiciine cemennble pactenus. ['omocemennble. OOmias XapaKTepUCTHKA.
XBOWHBIE pacTeHus, ux pazHooOpaszue. CTpoeHHE € IKU3HEACSITEIBHOCTH
XBOMHBIX. Pa3MHOXXEHUE XBOWHBIX, UK Pa3BUTHS HA PUMEPE COCHBI. 3HAUCHUE
XBOWHBIX PACTEHUHU B IIPUPOJE U KU3HU YEIIOBEKA.

[TokpeiToceMenHble (1IBETKOBbIE) pacTeHus. OOmas XapaKTepUCTHKA.
Oc00EHHOCTHU CTPOCHHUSA U KU3HENESITENIbHOCTH OKPHITOCEMEHHBIX KaK Haubolee
BBICOKOOPTaHM30BAaHHOW TIpyHIbl  PacTE€HUM, HUX TOCIOJACTBO Ha 3emIe.
Knaccudukanus MNOKpBITOCEMEHHBIX pacTeHUi: kiacc JIBymoibHBIE M Kilacc
Onnoponbuble. Ilpu3Haku knaccoB. [lukim pa3BUTUS  MOKPBITOCEMEHHOIO
pacTeHus.

CemelicTBa TOKPHITOCEMEHHBIX (IIBETKOBBIX) pPACTEHUU (M3Yy4arOTCS TpHU
ceMeMCcTBa paCTeHHI 10 BHIOOPY YUUTENS C YUETOM MECTHBIX YCJIOBUM, TIPU ITOM
BO3MOKHO M3y4aThb CEMEWCTBA, HE BOLIEAIINE B MEPEUYEHb, €CIIM OHU SIBISIOTCS
HamboJee pacnpoCTpaHEHHBIMH B JIAHHOM DPETHOHE). XapaKTepHbIe MPU3HAKU
cemeiictB knacca JBynonsubie (Kpecroupernsie, unu Kamyctaeie, Po3onserssie,
unn Po3oBeie, MoTeuibkoBeIe, M boOoBbie, IlaciéHoBble, CI0XKHOLIBETHEIC,
win ActpoBsie) U kinacca OnnononbHbie (JIuneinsie, 3naku, i MSATINKOBBIE).
Mmuoroo0Opasue  pactenmii.  JlUKopacTymue  NpPEACTABUTETH  CEMEUCTB.
KynpTypHbI€ pencTaBuTeny CEMENCTB, UX UCIIOJIB30BAHUE YEIIOBEKOM.

Jlabopamopnsie u npakmuyeckue padbomaol.

N3yyenue cTpoeHUss OJHOKJIETOYHBIX  Bojopociiei (Ha mpumepe
XJIAMUJOMOHA/IbI U XJIOPEJUIBI).

N3yuenne cTpoeHrs MHOTOKJIETOYHBIX HUTYATHIX BOJOpOciel (Ha mpumepe
CIIUPOTHUPHI U YIOTPUKCA).

N3yyenue BHENTHETO CTPOEHUS MXOB (Ha MECTHBIX BUAX).

N3yueHne BHENIHETO CTPOCHUS TAIOPOTHUKA WIIA XBOIIA.

N3ydeHne BHEIIHETO CTPOCHHUS BETOK, XBOW, IIHIIEK U  CEMSIH
rOJIOCEMEHHBIX PACTEHUM (HA TPUMEPE €11, COCHBI WJIM JTUCTBEHHHUIIbI).

N3ydeHne BHEIHETO CTPOCHUS MOKPHITOCEMEHHBIX PACTEHUM.

N3ydueHne mnpuU3HAKOB TMpEICTaBUTENEHM ceMeUCTB: KpecTtouBeTHbie
(Kamyctuebie), Pozoinernsie (Po3oBkie), MoThuibkoBbie (boOoBEIe), [TacniénoBrie,



Cnoxunougernbie (ActpoBbie), Jluneinsie, 3naku (MsATIMKOBBIE) Ha repOapHBIX U
HaTypaJbHBIX 00pa3lax.

2. PasBuTHe pacTUTeILHOIO MUpa HAa 3emue

OBOJIIOMOHHOE PAa3BUTUE PacTUTENBbHOro mupa Ha 3emne. CoxpaHeHue B
36MHOI KOpE€ PpACTUTENIbHBIX OCTATKOB, MX H3ydyeHUe. «JKHBBIE HCKOMAEMBIE»
pactutenbHOro napcraa. JKus3Hp pacteHud B BojAe. llepBbie Ha3eMHbIE paCTEHUS.
OcBoeHue pacTeHUsIMH CYLIW. DTanbl Pa3BUTHUS HA3EMHBIX PACTEHUN OCHOBHBIX
CUCTEMaTUYeCKuX rpymni. Beimepiiue pactenus.

3. Pacrenusi B npupoaHBIX CO001IECTBAX

Pacrenus m cpema oOurtanusa. Okojormdeckue ¢akTopsl. PacteHus u
yCIIOBUS HEXHUBOUW NMPUPOJBI: CBET, TEMIEpaTypa, Bjara, arMocGepHblii BO3yX.
Pactenuss m ycnoBus KHUBOW MNPUPOABI: NPSIMOE M KOCBEHHOE BO3JCHCTBUE
OpraHu3MoB Ha pacTteHus. [IpucmocoOIeHHOCTh pPAcTeHH K cpele OOUTaHUS.
B3anmocBsizu pacteHuil Mex1y coO0OM U ¢ APYTUMU OPTaHU3MAMU.

PacturensHpie coobmiecTBa. BumoBol cocTaB pacTUTENbHBIX COOOILECTB,
npeoOianamlMe B HHUX pacTeHus. PacnpeneneHue BUAOB B PaCTUTENbHBIX
coobmiectBax. Ce30HHBICE W3MEHEHHS B JKM3HU PACTUTEIBLHOTO COOOIIECTBA.
CMmeHa pacTUTENbHBIX COOOIIECTB. PacTUTENbHOCTh (PACTUTENbHBIM TMOKPOB)
PUPOIHBIX 30H 3emun. Diopa.

4. PacreHus U 4eI0BeK

KynbrypHble pacTeHuss U uX NpoucxoxiaeHue. LleHTppl MHOroo0pasus u
IIPOUCXOXKAEHUSA KYJbTYPHBIX pacTeHui. 3emnenenue. KynbTypHble pacTeHuUs
CEJIbCKOXO3SIICTBEHHBIX ~ YrOAMM: OBOIIHbIE, IUIOAOBO-ATO/JHbIE, TOJEBBIE.
Pacrenus ropona, ocobeHHOCTh ropojackoit ¢uiopsl. [lapku, necomapku, CKBEpbI,
O6otaHnueckue caibl. JlekopaTMBHOE LBETOBOJACTBO. KoMHaTHBIE pacTeHwHs,
KOMHATHOE LIBETOBOJICTBO. [lociieIcTBYSI 1€ATETbHOCTH YEIOBEKA B 3KOCUCTEMAX.
OxpaHa pacTUTeNbHOr0 Mupa. BoccTaHOBI€HHE YHMCIEHHOCTH PEJIKUX BHJIOB
pacteHuit: ocobo oxpansiembie npupoaubie Teppuropun (OOIIT). Kpacnas kaura
Poccun. Mepsbl coxpaHeHus: paCTUTEIBHOIO MUPA.

IKCKypcuu unu 6u0eoIKCKypcuu.

N3yuenne cenbCKOX03MCTBEHHBIX PACTEHUN PErMOHA.

N3yueHne COpHbIX paCTEHUIN PETHOHA.

5. I'puo6bl. JInmaiinuku. bakrepuu

I'pubpl. OOmas xapakrepuctuka. Illnsgnounsie rpudbl, HX CTPOCHHE,
nuTaHue, poct, pa3MHOKeHHe. CbenoOHble U A0BUThIE TpuObl. Mepbl
npodunakTukyu 3a00JeBaHUM, CBSA3aHHBIX C TpubOaMu. 3HAYEHHE NUISTIOYHBIX
rpu0bOB B TPUPOAHBIX COOOIIECTBAX M KHU3HM 4YelloBeKa. I[IpomblluieHHOe
BBIPAIIMBAHKE UISTIOYHBIX TPUOOB (IIaMIUHBOHBI).



[InecHeBbie rpubsl. JpoiokeBbie TpuObl. 3HAYE€HUE IUIECHEBBIX U
JIPOAOKEBBIX TPUOOB B TPHUPOJAE U OKU3HUM UeJoBeKa (MuIIeBas U
(apmareBTHYECKas MPOMBILIEHHOCTb U IPYTHUE).

[Tapasutnueckue rpubbl. PazHoOOpa3zue W 3HAUYCHHE Mapa3UTUUECKUX
rpuboB (rOJIOBHS, CIOPBIHBS, ¢GuTOodTOpa, TPYTOBHK U Jpyrue). bopeba ¢
3a00JIeBaHUSIMH, BBI3BIBAEMBIMU TTAPA3UTUIECKUMHU TPHOAMH.

JInmaiHuKM — KOMIUIEKCHBbIE OpraHu3Mbl. CTpPOEHHE JIMINAWHHUKOB.
[Iutanue, pocT U Pa3MHOKEHUE JTUIIANHUKOB. 3HAYEHUE JINIIAWHUKOB B IPUPOJIE
Y )KU3HH YEJIOBEKa.

baktepun — nosmepasie opranm3mbl. OOIIas XapaKTepUCTUKA OaKTEPHIA.
baktepuanbHas kierka. PasmHoxxeHue Oaktepuii. PacnpocTpaneHue OakTepuid.
Pa3znooOpazue Oaxtepuil. 3HaueHue OakTepuil B MPHUPOIHBIX COOOIIECTBAX.
bonesnerBopHble OakTepuu U Mephl NTPOMOUIAKTUKU 3a007€BaHUMN, BBI3BIBAEMBIX
Oaktepusimu. baktepun Ha ciayx0Oe y uenoBeka (B CEIbCKOM XO3sCTBe,
IPOMBIIIEHHOCTH).

Jlabopamopnsie u npakmuyeckue padbomol.

N3yueHne CTpOEHUS OJHOKIETOYHBIX (MYKOpP) M  MHOTI'OKJIETOYHBIX
(MeHUIUIUT) TUIECHEBBIX TPUOOB.

N3yyenue cTpoeHus IJIONOBBIX TeN HUIANOYHBIX T'pUOOB (WM H3y4YEHUE
HUIATIOYHBIX TPUOOB Ha MYJISIKaX).

N3yueHne cTpoeHus JIUILIANHUKOB.

N3yuenune ctpoenust 6aktepuid (Ha TOTOBBIX MUKpOIIpENnaparax).

8 KUIACC

1. 7KMBOTHBIN OPraHu3M

3o0070rUsi — Hayka O >XKMBOTHBIX. Paznenbl 30010ruu. CBsi3b 300JIOTUM C
JIPYTUMHU HAyKaMH U TEXHUKOM.

OOume mnpu3HAKU SKUBOTHBIX. OTIWYUSA JKUBOTHBIX OT PAacCTEHUM.
MHoroo6pa3zue KHUBOTHOrO MHpa. OJHOKIETOYHBIE U MHOTOKJIETOYHBIC
KUBOTHBIE. DOpMa TeJa ) KUBOTHOT'O, CHMMETPHS, pa3Mepbl TeJla U IPYToe.

JKuoTtHas kierka. OTKpbITHE )KUBOTHOU KieTkH (A. JIeBeHryk). CtpoeHue
KUBOTHOM KIIETKHU: KJIETOYHAss MeMOpaHa, OpraHOWJAbl MEPEIBHKEHUS, SJIPO C
SIIPBIIIKOM, IUTOIUIa3Ma (MUTOXOHJIPUH, MUILEBAPUTEIHHBIE U COKPATUTEIbHBIC
BAKYOJIM, JIM30COMBI, KJIE€TOYHBINA 1EHTp). IIporecchl, Mpoucxoadiine B KIIETKE.
Jlenenue xierku. TkaHM KUBOTHBIX, MX pa3HooOpasue. OpraHbl U CHCTEMBI
OpraHoOB XUBOTHBIX. OpraHu3M — €IMHOE 1IeJI0E.



Jlabopamopnwie u npakmuyeckue padoomeoi.

HccnenoBanne Mmoa MUKPOCKOIIOM T'OTOBBIX MHUKPONPENAPATOB KIETOK U
TKaHEH )KUBOTHBIX.

2. CTpoeHue U JKM3HEAESATEJIbHOCTh OPraHN3Ma sKMBOTHOIO

Omopa u jABWXKEHHE KUBOTHBIX. (OCOOEHHOCTH THAPOCTATUYECKOTO,
HAapy’)KHOTO W BHYTPEHHEro CKeleTa Yy JKUBOTHBIX. llepenBuxeHue y
OJIHOKJICTOUHBIX  (aMEOOBUAHOE, JKTYTUKOBOE). MBIIlIEUHbIE JBWKEHUS Y
MHOT'OKJICTOUHBIX: TIOJIET HACEKOMBIX, TTHII, MJIABaHUE PHIO, JBIKEHHUE TIO CYIIe
MO3BOHOYHBIX J>KMBOTHBIX (TON3aHue, Oer, Xoapba u jpyroe). Polyaxkhbie
KOHEYHOCTH.

[luranue u muUIIEBapeHHE Yy KXUBOTHBIX. 3HaueHWe nuTaHusd. [lutanue u
NUIIEBAPEHUE Yy TNPOCTEMIIMX. BHYTpUIIOIOCTHOE H  BHYTPHUKJIETOYHOE
NUIIEBAPECHUE, 3aMKHYTass M CKBO3HAas MMIIEBApUTEIbHAs CHCTEMA Yy
0ecro3BOHOYHBIX. [IuIieBapuTENbHBIN TPAKT Y MO3BOHOYHBIX, MTUIIIEBAPUTEIILHBIC
xene3pl.  DepmeHThl.  OCOOEHHOCTHM  NUILIEBAPUTENBHOM  CHUCTEMBI Y
IIPEACTABUTENIEH OTPSAIOB MIEKOMUTAOLIUX.

JlpixaHWe S>KUBOTHBIX. 3HAYCHWE JbIXaHHWSI. [a3000MeH dYepe3 BCHO
NOBEPXHOCTh KieTKU. JKabepHoe nbixanue. HapykHble ¥ BHYTPEHHHE >KaOpHI.
Koxxnoe, TpaxeiiHoe, JIErouHoe IbIxaHue y obOutareneid cymu. OcoOEHHOCTH
KOXHOT'O JIbIXaHUsl. POJib BO3IYIIIHBIX MEMIKOB Yy OTHL.

TpaHcnopT BElIECTB y KUBOTHBIX. POb TpaHCHIOpTa BEMIECTB B OPraHU3ME
JKABOTHBIX. 3aMKHyTass M  HE3aMKHYTasi  KPOBEHOCHBIE  CHUCTEMBI Yy
O0ecnio3BoHOYHBIX. Cepjile, KpOBEHOCHbIE cocyabl. CHUHHONM #  OpIOIIHON
COCY/Ibl, KaNmWUISPBI, «JIOXHBIE CEpAla» y J0XIaeBoro uepssi. OcoOEHHOCTH
CTPOEHHUSI HE3AMKHYTOM KPOBEHOCHOM CHUCTEMBI Yy MOJUIFOCKOB M HACEKOMBIX.
Kpyru kpoBooOparieHuss ¥ OCOOCHHOCTH CTPOCHHUS CEpJAeH Yy TO3BOHOYHBIX,
YCJIO)KHEHHE CUCTEMBI KPOBOOOPAIIICHHUS.

Boinenenne y KUBOTHBIX. 3HAYEHHE BBIJACIECHUS KOHEYHBIX IPOIYKTOB
oOmeHa BemiecTB. COKpaTUTENbHBIE BAKYOIU Y NPOCTEUIINX. 3BE3TUATHIE KIETKU
U KaHAIbIBl Yy TUIOCKUX YEpBEH, BBIACIUTENbHBIE TPYOOUKHM M BOPOHKH Y
KOJIbYATBhIX YyepBed. ManbnurueBsl cocybl Y HaceKoMbIX. [1ouku (Ty10BUIIHBIE U
Ta30BbI€), MOYETOYHUKH, MOYEBOM IMy3bIpb y IO3BOHOYHBIX YKUBOTHBIX.
Oco0eHHOCTH BBIICIICHUS Y TITHI], CBI3aHHBIC C TIOJIETOM.

[TokpoBbl Tena y >KMBOTHBIX. [TOKpOBBI y OE€CIO3BOHOYHBIX. Y CIIOKHEHUE
CTPOCHMSI KOXHU Yy NM03BOHOUHBbIX. Koka Kak opraH BblaeneHus. Poiap Koxu B
teroornave. [IponsBonnbie koxku. CpencTBa MacCUBHOM M aKTHUBHOM 3allUTHI Y
KUBOTHBIX.



Koopnuuanus w  perynsanus  SKU3HENEATENbHOCTH Y  KUBOTHBIX.
PazapaxuMoCTh 'y  ONHOKJIETOYHBIX JKUBOTHBIX. Takcuchl ((oToTakcuc,
TpoOTaKCUC, XEMOTAKCUC U JIpyrue Takcuckl). HepBHas perynsauus. HepHas
cuctema, e€¢ 3HaueHue. HepBHasg cucremMa y O€CHO3BOHOYHBIX: CeTYaTas
(muddy3nas), cTBoNOBas, y3moBasg. HepBHas cuctemMa y IMO3BOHOYHBIX
(TpyOuaras): TOJJOBHOM M CIIMHHOW MO3T, HEPBBI. Y CIIO)KHEHHE IOJIOBHOTO MO3ra
oT pbIO 10 MuekonuTaromux. [losBneHue OonbIIMX MONTyWAapHii, KOpbl, 00pO3a U
W3BWIMH. ['ymopanbHast peryisiuus. Poab TOPMOHOB B KHU3HM JKMBOTHBIX.
[TonoBbie Topmonbl. [lomoBoit mumopdusm. OpraHbl 4YyBCTB, UX 3HAYCHHE.
Peneniropsl. [Ipocteie u crnoxsbie ((haceTodnspie) Tiaza y HaceKoMmbix. Oprad
3pEHHs] U CIyXa y MO3BOHOUYHBIX, UX ycloxkHeHue. OpraHbl 0OOHSIHUS, BKyca U
OCsi3aHUsl Y OE€CIIO3BOHOYHBIX M TTO3BOHOYHBIX KMBOTHBIX. OpraH O0KOBOW JTUHUU
y pBIO.

[ToBeneHne >KMBOTHBIX. BpoxaéHHoe U MNPUOOpPETEHHOE IIOBEICHUE
(MHCTUHKT ¥ HaydeHue). HayueHue: ycnoBHble pe@iaeKchl, HMIPUHTUHT
(3armeuatienue), nHCauT (moctwkenue). [loBenenue: nuieBoe, 000POHUTETBHOE,
TeppUTOpHUATIbLHOE, OpauHoe, ucciaenaoBaTenbckoe. CTUMYIIbI TOBECHUS.

PasMHOXeEHHE M pa3BuUTHE KUBOTHBIX. becnosnoe pa3sMHOXKEHUWE: IeIeHue
KJIETKM OJHOKJIETOYHOIO OpraHuM3Ma Ha JiBe, IIOYKOBaHUE, (QparMeHTaIus.
[TonoBoe pasmuoxenue. I[lpeumyniecTBo MonoOBOro pasMHokeHUs. [lomoBwie
Kese3bl. SIMYHUKY U ceMeHHMKU. [lonoBbie kineTku (rametsl). Omio0TBOPEHUE.
3urora. llaprenorene3. 3apopsimieBoe pasButue. CTpoeHHE sila NTULBL.
BuyTpuyTpoOHOE pa3BUTHE MIICKONMMUTAIOMIMX. 3apOAbILEBbIE  O0OJIOYKH.
[Inanenrta (merckoe MECTO). [TynouHslii KaHaTUK (mymoBuHA).
[TocTamOproHaIbHOE pa3BUTHE: MpsMoe, Hempsimoe. Meramopdo3 (pa3Butue ¢
IIPEBPAIEHUEM ): TIOJTHBINA U HETIOTHBIM.

Jlabopamopnsie u npakmuyueckue padoomaol.

O3HakOMIIEHHE C OpraHaMU OMOPBI U IBUXKEHUS Y )KUBOTHBIX.

N3ydyenune crnocoOOB MOTIONIEHUS TTUTIA Y dKUBOTHBIX.

N3yyenue cnocoOOB IbIXaHUS y KUBOTHBIX.

O3HakoMIIEHHE C CUCTEMaMU OpPTraHOB TPAHCIIOPTA BEIIECTB Y )KUBOTHBIX.

N3y4yenue nokpoBOB TeJa y )KUBOTHBIX.

CrtpoeHue fiflia U pa3BUTHE 3apOAbIIIA NTUILI (KYPHUIIbI).

3. CucreMaTnyecKHe rpynibl ;)KHBOTHBIX

OcCHOBHBIE KATEropuM CHUCTEMAaTUKHU >KMBOTHBIX. BuJ Kak OCHOBHas
CUCTEMaTHYeCcKasl KaTeropus >XMBOTHBIX. Kiaccudukamms xuBoTHBIX. CHcTema
AKUBOTHOTO0 MUpa. CHCTEMAaTUYECKHE KaTErOpHUH )KUBOTHBIX (L1IapCTBO, THII, KJIacc,
OTpsiJl, CEMENCTBO, pOJA, BHUM), HUX COMOJYMHEHHE. bHUHApHas HOMEHKJIaTypa.



OtpaxxeHrne COBPEMEHHBIX 3HAaHUN O MPOUCXOKIECHUU U POJCTBE KUBOTHBIX B
KJ1acCU(UKAIIHU )KUBOTHBIX.

OHOKIIETOUHBIE YKUBOTHBIE — IIPOCTEUIIHNE. Crpoenne 51
KU3ZHENEATEIbHOCTh  NpocTermux. MecrooOutanue W 00pa3  KU3HH.
OO6pazoBaHue LUCTHI MPU HEONATONMPHUSATHBIX YCIOBUAX cpeabl. MHoroobpasue
npocTelmmnX. 3HauY€HHE NPOCTEUIIMX B TMPUPOJE U IKU3HU UEIOBEKa
(oOpa3zoBaHME OCaJOYHBIX MOPOJA, BO3OynUTENU 3a00jeBaHUN, CUMOUOTHYECKUE
Bunbl). Ilytu 3apakeHusi dYeloBeka U Mephl NPO(UIAKTUKH, BBI3LIBAEMBIC
OJTHOKJIETOYHBIMU KUBOTHBIMU (MaJISIPUITHBIN M1JIa3MOJTUH ).

Jlabopamopnvle u npakmuyeckue padbomaol

UccnenoBanue crpoeHuss WMHQY30puu-Typenbku W HaOmojeHue 3a eé
nepeaBwKeHneM. M3yueHne xeMoTakcuca.

MHuoroo0pa3zue npoctTeiux (Ha roTOBBIX MpernapaTax).

MHOTroOKJIeTOYHbIE ’KMBOTHbBIE. KuieynonosnocrHsle. OOmas
XapaKTepPUCTHUKA. MectoobutaHnue. OcobennocTn CTPOCHHUS u
KUZHEAECATEIbHOCTU. DKTOAEpPMa U SHTOJepMa. BHYTPUIOIOCTHOE U KIETOYHOE
nepeBapuBanue numu. Perenepamus. Pedunekc. becnonoe pa3sMHOXeHHE
(moukoBanue). llonoBoe pasmHoxeHue. ['epmadponutrusm. PazgenbHOMoONbBIE
KHUIIEYHOIIOJIOCTHBIE. MHmuoroo0Opa3zue KHUILIEYHOMOJIOCTHBIX. 3HaueHue
KHILIEYHOIIOJIOCTHBIX B MPUPOJIE U KU3HH YelloBeKa. KopallsioBble MOJIUIBI U UX
poJib B prcdooOpa3oBaHUU.

Jlabopamopnvie u npakmuueckue padbomal.

HccnenoBanne CTpOEHUs IPECHOBOAHOM THUAPBI M €€ NEpPEIBUKECHUS
(IIKOJIbHBIM aKBApUYM).

UccnenoBanne mnuTaHus TUAPH NaQHUSIMHA U IUKIONaMH  (TIKOJIBHBINA
aKBapuyM).

Ilnockue, Kpyrible, KojJbuyaTble 4epBH. OOmas XapaKTepUCTHUKA.
OCc00EHHOCTH CTPOEHHUS U KUZHEAEATEIbHOCTH IUIOCKUX, KPYTJIBIX U KOJIbYAThIX
yepBeldl. MHorooOpasue yepBeil. [lapasuTuyeckue MIOCKUE U KPYTJbIE YEPBH.
[ukibl pa3BUTHA MEYEHOYHOTO COCAIBLIMKA, OBIUBErO LEMHS, YEIOBEYECKOU
ackapubpl. YepBu, MX NPUCHOCOOJNIEHHMS K Mapa3suTHU3My, Bpel, HAHOCHUMBIN
YEJIOBEKY, CEIbCKOXO3SMCTBEHHBIM pACTEHHSIM M JKMBOTHBIM. Mepbsl 1O
OPEAYNPEKICHUIO 3apaKCHUs] Mapa3UTUYECKUMHU uepBsiMU. Ponb depBell Kak
o4YBOOOpa3oBaTENei.

Jlabopamopnwie u npakmuueckue padoomeoi.

N3yyenue npucrnocoOIeHU Mapa3suTHYECKUX YepBed K mapa3suTu3sMy (Ha
TOTOBBIX BJIAXHBIX U MUKpOIIpPENnapaTax).



Yaenucronorue. O6mast xapakrepuctuka. Cpenbl >ku3HH. BHeminee u
BHYTPEHHEE CTPOCHHE UICHUCTOHOTMX. MHOroobpasue UJIE€HUCTOHOTHX.
IIpencraBuTenu Kiaccos.

PakooOpa3nbie. OCOOCHHOCTH CTPOCHUS U KU3HEEATCIbHOCTH.

3HaueHue pakooOpa3HbIX B MPUPOJIEC U KUZHU YETOBEKA.

[TaykooOpasubie. OCOOEHHOCTH CTPOCHUS U KU3HENEITSIHOCTH B CBSI3H C
KU3HBIO Ha cymie. Knemu — BpeauTenu KyJIbTYpHBIX PACTEHUM U Mepbl 00pHOBI C
HuMu. [lapazuthueckue K€M — BO3OYIUTENM U TEPEHOCUYHMKHU OMACHBIX
Oome3nei. Mepsl 3amuThl OT Kiemieil. Pornb kitemieil B mouBooOpa3oBaHUM.

Hacexombie. OCOOEHHOCTH CTPOCHHMSI U JKU3HEASATEIHHOCTU. Pa3sMHOKEHNE
HACEKOMBIX H THUNBI pa3BuThsA. OTpsabl HAceKOMBIX: [IpsMOKpbLIBIE,
PaBHokpbuible,  IlomyxkecTtkokpbuable,  Yemryekpbuible,  JKecTKOKpBLIbIE,
[lepenonuarokpsuibie, [IBykpwuibie u Apyrue. HacekoMble — mepeHOCUUKH
BO30yauTENEH W Mapa3uThl 4YEIOBEKAa W JOMAIIHUX >KUBOTHBIX. Hacexkomble-
BpeIUTEIN caja, oropojaa, mois, jieca. HacekoMble, CHIKAIOIUME YUCIEHHOCTD
Bpeaurenenn pacteHuid. lloBeneHne HACEeKOMbIX, HWHCTUHKTBL. Mepsl 1o
COKpAlICHUIO YHUCIEHHOCTH HACEKOMBIX-BpEIHTENEeH. 3HaUY€HHE HACEKOMBIX B
IPUPOJIE U KU3HU YEJIOBEKA.

Jlabopamopnvie u npakmuueckue padbomul.

WccnenoBanre BHEIIHETO CTPOEHHUSI HACEKOMOro (Ha MpUMEpPEe MaicKoro
KyKa WA IPYTUX KPYITHBIX HACEKOMBIX-BPEAUTENEH).

O3HaKkOMJIEHHE C Pa3IMYHBIMU TUMAMU Pa3BUTHUSI HACEKOMBIX (Ha MpuUMeEpe
KOJIIEKITU).

Mosnocku. OOmas xapakTepucTuka. MecTooOUTaHHEe MOJUTFOCKOB.
CrtpoeHrie W MPOIECCHl KUIHEAEATCTLHOCTH, XapaKTepHbIE i1 OPIOXOHOTHX,
JBYCTBOPYATHIX, TOJOBOHOTHX MOJUTFOCKOB. YepThl MPUCTIOCOOICHHOCTH
MOJUTIOCKOB K cpene oOutanus. Pa3mHOXKeHHE MOJUTIOCKOB. MHorooopasue
MOJUTIOCKOB. 3HaY€HUE MOJUTIOCKOB B IPUPOJIE U KUZHU YEITOBEKa.

Jlabopamopnvle u npakmuyeckue padomel.

UccnenoBanrie BHEIIHETO CTPOCHUS PAKOBUH MPECHOBOIAHBIX U MOPCKHUX
MOJUTIOCKOB (pPaKOBHHBI 0€33y0KH, MEPIOBUIIbI, TIPYAOBUKA, KATYIIKU U APYTHE).

Xopaosblie. OO01Ias XapaKTepUCTUKA. 3apOJBIIIEBOE PA3BUTHUE XOPJIOBBIX.
Cucrtematuueckue rpymnnbl XopAaoBbix. lloatun becuepennbie (JIaHIIETHUK).
[Tonrun Yepennsie, unu [103BOHOYHEIE.

Po10b1. OOmiass xapakrtepuctuka. MecToOOMTaHME U BHEUIHEE CTPOCHHUE
ppi0. OCOOEHHOCTH BHYTPEHHETO CTPOCHHMSI W TMPOIIECCOB KUZHENEATEIHLHOCTH.
[Tpucnoco6ieHHOCTh PHIO K YCIOBHSIM OOWTaHUsA. OTAUYMS XPSIMIEBBIX PBHIO OT
KOCTHBIX pbIO. Pa3MHOXeHUe, pa3BUTHE W MUTpalUs pbldO B MPUPOJIE.



MmuorooOpasue pbl0, OCHOBHBIE CUCTEMATHUYECKUE TPYMIbI pbl0. 3HaU€HUE PHIO B
NPUPOJIC U KU3HH YeIOBEKa. X031iCTBEHHOE 3HAU€HHE PHIO.

Jlabopamopnvie u npakmuueckue pabomol.

HccnenoBanre BHEMIHETO CTPOEHUS U OCOOEHHOCTEHN MEepeBUKEHUS PhIObI
(Ha mpuMepe KUBOH PBIOBI B OaHKE C BOJION).

UccnenoBanne BHYTPEHHETO CTPOCHHSI phIOBI (Ha mpuUMepe TOTOBOTO
BJIQYKHOTO Tpernapara).

3emHoBOAHBIe. OOmIas xapakTtepucTuka. MecTooOUTaHHE 3E€MHOBOJIHBIX.
Ocobennoctu BHEIIHETO U BHYTPEHHETO CTPOEHUH, IIPOLIECCOB
KUZHEACATEIbHOCTH, CBSI3aHHBIX C BBIXOJOM 3€MHOBOJIHBIX Ha  CyIIY.
[Ipucnoco61eHHOCTh 3eMHOBOAHBIX K JKU3HHU B BOJE U Ha cyile. PazaMHOXeHUE U
pa3BUTHE 36MHOBOJHBIX. MHOrooOpa3ue 3eMHOBOAHBIX U MX OXpaHa. 3HaYCHUE
36MHOBOJHBIX B IPUPOE U )KU3HH YETIOBEKA.

IIpecmbikarommecs. OOmas XapaKTEPUCTHKA. Mectooburanue
npecMblkatouxcst. OCOOEHHOCTH  BHEIIHErO0 W BHYTPEHHErO  CTPOEHUS
npecMbikatonuxcs.  Ilpouecchl  ku3HenesrenbHOcTH.  [Ipucnoco6ieHHOCTh
IPECMBIKAIONIUXCS K KM3HM Ha cyme. Pa3MHOXeHHE U pa3BHUTHE
npecMblkatonuxcs. Perenepanus. MHoOroo0pasue NpPEeCMBIKAIOIINXCS W UX
oxpaHa. 3HaueHHUE MPECMBIKAIOIINXCS B IPUPOJIE U HKU3HU YEITOBEKA.

Hruubl. O0mas xapakrepuctuka. OCOOEHHOCTH BHEUTHEr'0 CTPOEHUS MTHII.
Oco0eHHOCTH BHYTPEHHEIrO CTPOEHUS U MPOLECCOB >KU3HENEATEIbHOCTH MNTHIIL.
[Ipucnocobnenust ntuy K noné€ry. IloBeaenue. Pa3MHOKeHrE U pa3BUTHE IITHILI.
3abora 0 moroMcTBe. Ce30HHBIE SIBJICHUS B KW3HU NTHUI. MuUrpanuu MTHI], UX
uzydeHue. MHoroo6pasue nTHIl. DKOJIOTHYECKHME TPynmbl Ntuil (1o BBIOOPY
YUUTENS HA NPUMEPE TPEX AKOJOTMUECKUX TPYII C YYETOM PaclpOCTpaHEHUs
nTull B peruone). [Ipucrnoco6neHHOCTh NTUI] K Pa3iHuYHBIM YCIOBHSIM CPEIIbI.
3HavyeHue NTUIl B MPUPOJIE U )KU3HU YeTIOBEKa.

Jlabopamopnsie u npakmuyeckue padbomol.

HccnenoBanre BHEIIHENO CTPOCHHMS M IEPHEBOrO IMOKpOBa NTUL (HA
npuMepe yyuesa NTUIl U Habopa NepheB: KOHTYPHBIX, TYXOBBIX U IyXa).

UccnenoBanre ocoOEHHOCTEN CKeeTa NTHUIIBL.

MiiekonuTaromue. Oo6mas XapaKTEepPUCTHUKA. Cpenpl KU3HU
mutekonuTaonux. OcoOEHHOCTH BHEIIHEr0 CTPOCHUS, CKelleTa U MYCKYJIaTyphl,
BHYTPEHHEr0 cTpoeHus. lIpouecchl KuU3HENEeITeIbHOCTH. Y CJI0KHEHNE HEPBHOU
cuctemsbl. [loBenenue miekonuTaromux. PazmHoxkeHue u pasButue. 3aboTta o
IIOTOMCTBE.

[TepBo3Bepu. OnnHompoxoansie (siuekinanymme) u Cymuarbie (HU3IIME
3Bepu). Ilnanenrapueie muekonurarwmue. MHoroodpaszue miaekonuTaromux (mo



BBIOOPY YyuuTENs M3y4daroTcs 6 OTpsIOB MIICKONMTAIONIMX Ha MpUMEpE ABYX
BUJIOB M3 Kaxjoro otpsga). Hacekomosigueie u  Pykokpeuible. ['pbI3yHBI,
3aiiieoOpasnbie. XumHelie. Jlactonorne u KurooOpasusie. IlapHOKONBITHBIE U
HenmapuokonsiTHbie. [IpumaTel. CemeiicTBa oTpsiia XulHble: co0aubH, KOIIAYbH,
KYHbH, MEIBEXKbU.

3HaueHUE  MIICKONUTAIOIIMX B  TNPUPOJEC M  JKU3HU  YEIOBEKa.
Minekonurarone — NepeHOCYMKU BO30yauTeNel OonacHbIX 3a0oyieBaHul. Mepbl
O00pBLOBI C TpbI3yHaMH. MHOTr00o0pa3ue MIECKOMUTAIOITUX POTHOTO Kpasl.

Jlabopamopnvle u npakmuyeckue padoomeol.

HccnenoBanre ocoOEHHOCTEN CKeNneTa MICKOMUTAIOIIUX.

UccnenoBanrie oco0eHHOCTEM 3yOHON CUCTEMBI MIICKOITUTAIOIIUX.

4. Pa3zBuTHE }KMBOTHOIO MHpPa Ha 3emuie

DBOJIIOIIMOHHOE Pa3BUTHE JKUBOTHOTO MHUpa Ha 3emiie. Y CIOKHEHHUE
KMBOTHBIX B IIPOILIECCE JBOJIOIMU. JlOKa3aTenbCTBa JBOJIIOLUOHHOIO PAa3BUTUS
XKUBOTHOro mupa. [lameonronornsa. Hckonmaemble OCTaTKM JKMBOTHBIX, HX
uzydyeHne. MeToApl HM3y4eHUs] MCKOMAeMbIX OCTATKOB. PecraBpaius IpeBHHUX
KUBOTHBIX. «’KUBBIE HCKOIIAEMBIE)» KUBOTHOT'O MUPA.

Kuznb KUBOTHBIX B BoAe. OTHOKJIETOUHBIE XUBOTHBIE. [IpomcxoxneHne
MHOTOKJIETOUHBIX UBOTHBIX. OCHOBHBIE 3Talbl HBOJIOLMH OECIO3BOHOYHBIX.
OcHOBHBI€ 3Talbl BOIIOLMY TO3BOHOYHBIX KUBOTHBIX. BhIMepIIne KUBOTHBIE.

Jlabopamopnwle u npakmuyeckue padoomeol.

HccnenoBanne NCKOMaEMbIX OCTATKOB BBIMEPIINX KUBOTHBIX.

5. ZKuBOTHBIE B IPUPOAHBIX CO00IIECTBAX

JXKuBoTHBIE U cpena oOuTaHus. BiausHue cBerta, TeMrepaTypbl U BIaKHOCTH
Ha )KUBOTHBIX. [Iprcrioco0IeHHOCTD JKUBOTHBIX K YCIIOBUSIM CPEIbl OOUTaHUS.

[Tonynsiuuu KUBOTHBIX, UX XapakTepucTUKU. OJUHOUHBIA U TPYHIOBOM
oOpa3 >ku3HU. B3auUMOCBA3M KUBOTHBIX MEXIy COOOM M C JpYyrUMu
opranuzmami. l[luieBbie CBS3U B MPUPOJHOM coodiecTBe. [lumieBsie ypoBHH,
9KOJIOTMYECKas MUpamMuaa. JKOCUCTEMA.

JKuBoTHBIM MUp NpUPOAHBIX 30H 3emiu. OCHOBHBIE 3aKOHOMEPHOCTH
pacrpeneneHus KUBOTHBIX Ha IiaHere. PayHa.

6. ZKMBOTHBIE U YeJI0BEK

Bo3gencTeue yenoBeka Ha XKUBOTHBIX B IPHUPOAE: NMPSAMOE U KOCBEHHOE.
[IpombIcOBBIE  KHUBOTHBIE  (pBIOOJIOBCTBO, OXO0Ta). Benenwe mnpomeicia
YKUBOTHBIX HA OCHOBE HAYYHOr0 OAXO0AA. 3arps3HEHUE OKPYKAIOIIEeH CPeIbl.

OnomaminvuBanue >KMBOTHBIX. CeJeKius, MOpOJbl, HCKYCCTBEHHBIM OTOOp,
JUKHUE MPEJIKU JOMAIIHUX KUBOTHBIX. 3HAUEHHUE JIOMAIIHUX KUBOTHBIX B KU3HU



yenoBeka. JKHUBOTHBIE CEIbCKOXO3SHWCTBEHHBIX yroauid. MeTtonbl OOpBOBI ¢
KUBOTHBIMU-BPEIUTEISIMU.

l'opon xak ocobas HCKyCCTBEHHasi Cpela, CO3JaHHas YeJIOBEKOM.
CuHaHTpOIHBIE BUbI KUBOTHBIX. YCIOBUS UX OOUTaHUS. becrno3BOHOYHBIE U
MO3BOHOYHBIE >XKUBOTHBIE ropojaa. Ajanrtainus >KUBOTHBIX K HOBBIM YCJIOBHUSIM.
PexpeanmoHHbIii TIpecC Ha JKUBOTHBIX JUKHWX BHJOB B YCIOBUAX TOpOJA.
be3nam3opHble  OMAaIlIHUME  KUBOTHBIE. [InToMHUKU. Boccranosnenue
YUCJIEHHOCTH PEAKUX BHJOB JKMBOTHBIX: OCO00 OXpaHsieMble MPUPOIHBIC
tepputopun (OOIIT). Kpacnas xuura Poccun. Mepbl coxpaHeHUs >KMBOTHOTO
MHpa.

9 KIIACC

1. YesoBek — OMOCOIMAJIbLHBIN BH]T

Hayku o uenoBeke (aHaTomusi, (pU3MONIOTUs, MCUXOJOTHUS, AHTPOIOIOTHS,
TUTHEHA, CAHWTApHWsA, DKOJOTUd 4YeloBeka). Meroabl H3y4eHHs OpraHu3Ma
YeJIOBeKa. 3HAYEHUE 3HAHMM O YEJIOBEKE [JIs CaMONO3HAaHUSA WU COXPAHEHHUS
310poBbsi. OCOOEHHOCTH Ye0BEKa Kak OMOCOIMAIBLHOrO CYIIECTBA.

MecTo uyenoBeka B CUCTEME OpPraHMYECKOro Mupa. YenoBek Kak YacTh
npupoabl. CHcTeMaTHyecKoe IOJI0KEHHE COBPEMEHHOro uenoBeka. (CXoIcTBO
YyeloBeKa ¢ miekonuTalmumu.  OTiauure  4enoBeka  OT  [PUMATOB.
Jloka3zaTenbCTBa JKUBOTHOIO IMPOMCXOXKACHUS 4YelloBeKa. YenoBEeK pa3yMHBII.
AHTpomoreHe3, ero ortamnbl. buonorudyeckue u  couuaigbHblie  (AKTOPHI
CTaHOBJICHHS Y€I0BEKa. YenoBeuecKre pachl.

2. CTpykKTypa opraHusma 4yejgoBeKa

Crtpoenue U XuMUYecKkuil coctaB KieTku. OOMEH BellleCTB M MpeBpalieHue
SHEPruu B KJIeTKe. MHOrooOpasue KJiIeTok, ux JeneHue. HykienHoBbie KUCIOTHI.
I'enbl. Xpomocombl. XpoMOCOMHBIA Habop. Mwuto3, meiio3. ComMaTHdyeckue u
nojioBele KiIETKU. CTBOJIOBbIE KJIETKW. THNBl TKaHEW OpraHuU3Ma 4YeJIOBEKa:
ANUTENHANIbHBIE, COEIMHUTENbHbIC, MbIIIICUHbIe, HepBHad. CBOWCTBA TKaHEH, UX
¢yakiuu. Opranbl W cuCTeMbl opraHoB. OpraHu3sM Kak eIuHOE IIeNOoe.
B3auMoCBsI3b OpraHoB M CUCTEM KaK OCHOBA FOMEO0CTA3a.

Jlabopamopnvie u npakmuueckue padbomul.

N3yyenne  MHKPOCKONMYECKOrO  CTPOEHUs  TKaHed (Ha  TOTOBBIX
MUKpOIpenapaTax).

Pacmo3naBanue opraHoB ¥ CHCTEM OPTaHOB YeJIOBEKa (110 TabJIuIaMm).

3. HeiiporymopaJjibHasi peryjasiius

HepsHas cucrema yenoBeka, e€ opranusanus U 3HaueHue. HelipoHsl, HEPBBI,
HepBHBIE y37bl. Peduiekc. PednexkropHas mayra.



Peunentopel. JIByxHeWpoHHbIE M TpEXHEHPOHHBIE pPedIESKTOPHbIE IYTH.
CnmHHOM MO3T, ero cTtpoenue u GpyHkuuu. Pedekce cimaHOoro Mosra. I'onoBHO#M
MO3rI, €ro crpoerue u (pyHkuuu. bonbmme nonymapusa. Pedriexcbl roioBHOro
Mmo3ra. be3ycinoBHble (BpOXAEHHBIE) U YCIOBHBIE (MpUOOpETEHHBIE) PeICKCHI.
ComaTtuyeckas HepBHas cucTema. BereraTuBHas (aBTOHOMHAs) HEPBHAsI CUCTEMA.
Hepshuas cucrema kak eguHoe 1ienoe. Hapyiienus B pabote HEpBHOW CUCTEMBI.

I'ymopanbHas perynsuuss GyHKUMA. OHOOKpUHHas cuctema. JKenesbl
BHYTpPEHHEW cekpenuu. JKene3pl CMEMIaHHOM ceKpeund. ['OpMOHBI, UX POJb B
peryisiinuu  GU3MONOTMYECKNX (YHKIMI opraHu3Ma, pocTa U pa3BUTHSL.
Hapymienue B pabore >HIOKpUHHBIX Ken€3. OcoOeHHOCTH pedieKTOpHON u
TyMOpPaJIbHOW peryisinuu GyHKUUNA OopraHu3ma.

Jlabopamopnsie u npakmuyeckue padbomol.

N3y4yenue ronoBHOr0 MO3ra 4esioBeka (1o MyJisiKaMm).

4. Onopa 4 IBUKEHHUE

3Ha4YeHUE OINOPHO-ABUTATENBHOrO ammapara. CKener 4elloBeKa, CTPOCHHUE
ero oraenoB U (GyHkuuu. KocTu, MX XUMHUYECKUM cocTaB, cTpoeHue. Turmbl
Koctel. PocT kocteil B yinHy U ToimuHy. CoenriHeHue Koctel. CKeNneT rojloBhI.
Ckener tynoBuina. CkejleT KOHEYHOCTEH M HX MOsicOoB. OCOOEHHOCTH CKeeTa
YEJIOBEKA, CBA3AHHBIE C MPSIMOXOKIECHUEM U TPYAOBOM AESITENBHOCTHIO.

Mpimeynas cucrema. CtpoeHre W (YHKIIMM CKeJEeTHbIX Mbimil. Pabora
MBIIIILI: CTAaTUYECKas W JUHAMUYECKAs, MBIIIIBI CrudaTead | pasrudaTelu.
Yromnienne wbimn. ['unogmHamusa. Ponb  IBUTaTE€NbHOW AKTUBHOCTH B
COXpPaHEHUH 3/10POBbSI.

Hapymienuss onopHo-aBUratesibHOM CUCTEMBbl. Bo3pacTHble M3MEHEHUS B
ctpoeHun Kocrer. Hapymenne ocanku. IlpenynpexieHue HCKPUBIEHUS
MO3BOHOYHMKA U pa3BUTHUs MiockocTonus. [Ipodpunakruka TpaBmarusma. [lepBas
NIOMOILb IIPU TPaBMax OMOPHO-ABUTATEIBHOIO aIlapara.

Jlabopamopnsie u npakmuueckue padoomaol.

HccnenoBanne CBOMCTB KOCTH.

N3yuyenue cTpoeHus KocTen (Ha MyJIsbKax).

N3ydeHne BIMUSIHUS CTATUYECKOW U JUHAMUYECKOW HAarpy3ku Ha yTOMIICHUE
MBIIIIII.

BrrsiBineHne HapyleHus: OCaHKHU.

Ornpenenenne Npu3HAKOB INIOCKOCTOIIHS.

Okazanue nepBoil TOMOILH MPU MOBPEKICHUHN CKEJIETa U MBIIIILI.

5. BHyTpeHHss cpela opraHu3Ma

Buytpennsis cpena u e€ dynkuuu. DOpMEHHBIE DJJIEMEHTHl KPOBHU:
SPUTPOLUTHI, TCHKOUUTHI U TPOMOOUUTHI. ManokpoBue, ero npuunHbl. KpacHsiit



KOCTHBIW MO3T, €ro posib B opranusme. [1na3sma kpoBu. [10CTOSSHCTBO BHYTpEHHEN
cpenbl (romeoctas). CaépreiBanue KpoBu. ['pynmel kpoBu. Pesyc-dakrop.
IlepenuBanue kpoBu. JJoHOPCTBO.

Nmmynuter u ero Buabl. DakTopsl, BIMSAOINIME HA HWMMYHUTET
(mpuoOpeTéHHbIe UMMYHOAS(MUITUTHI): paaUallMOHHOE OOJyYeHHE, XUMHYECKOe
OTpaBJieHUE, TOJI0JIaHNe, BOCIaJieHne, BUpyCcHBIe 3a0oneBanusi, BUYU-undekms.
BunoukoBas sxene3a, numdaruueckue y3ibl. BakuuHbl U e4eOHbIE CHIBOPOTKH.
3nauenue padot JI. [Tacrepa u .M. MeunukoBa 1no u3y4eHut0 UMMYHUTETA.

Jlabopamopnvle u npakmuyeckue padoomeol.

N3ydeHre MHUKPOCKOIMYECKOTO CTPOCHUSI KPOBU YEIOBEKA U JISATYIIKU
(cpaBHEHHE) HA TOTOBBIX MUKpOIIpenapaTax.

6. KpoBooOpamenue

Opranbsl  kpoBooOpatienus. CtpoeHue u pabora cepina. ABTOMATHU3M
cepana. CepleyHbId LUK, €ro JIUTENbHOCTh. bBONbIION W Mamnblii Kpyru
KpoBooOpamienus. JIBmwkenne kpoBu no cocyaam. Ilynec. Jlumdatuueckas
cuctema, TUM(MOOTTOK. Perynsiuus nesTeNbHOCTH cepaua u cocynoB. ['uruena
cepAeuHo-cocynucTo  cucreMbl.  IIpodumnakTuka — cepaeyHO-COCYIUCTBIX
3a0oneBanuil. [lepBas momMouls Npu KPOBOTEUEHUSIX.

Jlabopamopnvie u npakmuueckue padbomul.

N3MepeHne KpOBSIHOTO JTaBJICHMUS.

OrnpeneneHue mylibca U YUCa CEPJICYHBIX COKpPAIIEHUH B MOKOE U IMOCIE
JIO3UPOBAHHBIX (PU3MUYECKUX HArPY30K Yy YEJIOBEKA.

[TepBas momoIib Mpu KPOBOTEUCHUSX.

7. JIbIXaHue

Hpixanne u ero 3HadeHue. Opransl Apixanus. JI€rkuwe. B3anmocBsizb
CTpoeHUs W (YHKIMHA OpPraHoOB JbIXaHusd. [a3000MeH B JETKUX W TKaHSIX.
KuzHeHHass €MKOCTh JErkux. MexaHusMbl AbIXaHus. JlpIXaTeabHbIC IBUKCHUS.
Perynsauus npixanusi.

Nupexmonnsie 00yIe3HU, TIEpENAIOIINEcs Yepe3 BO3AYX, MPEIyIPEKICHUE
BO3JyIIHO-KanenpbHbIX UWH(pekuuid. Bpex TabakokypeHus, ynorpeOiaeHus
HAapKOTUYECKUX W ICUXOTPOINHBIX BemlecTB. Peanmmarusa. OxpaHa BO3AYIIHOW
cpenbl. OkazaHue NEPBOM MOMOIIM HPH MOPAXKEHUH OPTAHOB AbIXaHHUS.

Jlabopamopnsle u npakmuyeckue padoomeot.

N3mepenne o6xBara rpyJHOM KIETKH B COCTOSSHUM BJ10Xa M BBIJI0XA.

Ompenenenve 4YacToThl JbIXaHWs. BrausHue pa3nuuHbiX (aKTOpoB Ha
YacTOTY JIbIXaHUSI.

8. IluTaHue U NUIIEBApeHUE



[IutaTenbHble BEMIECTBA U MUILEBbIE NPOAYKTHI. [IuTanue m ero 3HauYeHUE.
[MumeBapenue. Opransl NUIIEBAPEHUs, UX CTpoeHue U QyHKImu. DepMEeHTHI, UX
poiib B numieBapeHuu. [lumeBapenue B poToBoi nmonoctu. 3yObl U yXOJ 32 HUMH.
[InmeBapenue B KeyAKe, B TOHKOM M B TOJICTOM KHIIEYHHMKE. BcacbiBaHue
NUTATEIbHBIX BeulecTB. BecacbiBanue Boabl. [IuiieBapuTEnbHbIE KENE3bl: NTEYEHD
Y TIOJUKEITYZI0OYHAs KEee3a, UX POJib B MHUILEBAPEHUU.

MukpoObroM 4YelioBeKa — COBOKYMHOCTh MHUKPOOPIaHU3MOB, HACENSIOLIUX
OpraHu3M 4eJIoBeKa. Perymanus nunieBapeHus. MeTolnbl M3Y4€HUsT OpPraHOB
nuieBapenus. Pa6otsr M.I1. I1aBmoga.

I'uruena nuranus. IlpenynpexaeHue TIUCTHBIX U KENYIOYHO-KUIIEYHBIX
3a0oneBaHUM, MHILEBBIX OTPABICHUNA. BnusHue KypeHHs | aJKorois Ha
NUIIEBAPCHHUE.

Jlabopamopnwie u npakmuyeckue padoomeoi.

UccnenoBanne nericTBrsi JEPMEHTOB CIIFOHBI HA KpaxMall.

Habmronenue neiicTBUs KenyJ04YHOr0 COKa Ha OENKU.

9. OOMeH BellecTB M NPeBpalleHue JHEPIHU

OOMeH BellecTB U NpPEBpalleHHE OHHEPrUM B OpraHU3ME YeloBeKa.
[Inactuueckuil u sHeprernyeckuii oOMeH. OOMEH BOJbl U MUHEPAIbHBIX COJIECH.
OOMeH OenKoB, YIJIEBOJIOB U KUPOB B OpraHu3Me. Perynsius oOMeHa BelecTB U
NIpEBpALECHUS SHEPTUU.

Buramunbl n ux pone ana opranusMma. llocTyrieHrne BUTAMUHOB € MUIIEH.
CuHTE€3 BHUTaMHMHOB B OpraHusmMe. ABHTAMHHO3bl M THIIOBUTAMHHO3BI.
CoxpaHeHre BUTAMUHOB B MHILIE.

Hopwmpbl u pexum nutanus. PanronansHoe nuTanue — GakTop yKperieHus
310poBbsi. Hapyiienne oOMeHa BeIlecTs.

Jlabopamopnsle u npakmuyeckue padoomeot.

HccnenoBanue cocrtaBa IpOAYKTOB IIUTAHUS.

CocraBiieHME MEHIO B 3aBUCHUMOCTH OT KaJOPUWHOCTH IMHILIH.

CnocoObl coxpaHEeHUs! BATAMHHOB B MUILEBBIX MPOAYKTAX.

10. Koxka

Crpoenne u ¢ynkuun koxu. Koxka u e€ mnpousBonubie. Koxa wu
TepMoperyisiiusi. BivsHue Ha KoKy (pakTOPOB OKPY>KArOIIEH Cpebl.

3akanuBaHue U ero poab. CrHocoObl 3akaduBaHMsl opraHuszma. | uruena
KOXH, TUTUEHUYECKNE TPEOOBAHUS K OJIekKIe U 00yBU. 3a00JE€BAHUS KOKU U UX
npenynpexaenus. llpodunaktuka u mepBas MOMOIIb MPU TEIJIOBOM U
COJTHEUYHOM YJapax, 0)Korax u 0OMOpPOKEHUSX.

Jlabopamopnsle u npakmuyeckue padoomeol.

HccnenoBaHne ¢ MOMOUIBIO JTyIbl ThUIBHOM Y JJAJJIOHHOW CTOPOHBI KUCTH.



Ornpenenenue KUPHOCTU PA3INYHBIX YYACTKOB KOXKU JIUIIA.

Onucanue Mep Mo yxoay 3a KOXKEW JMIa M BOJOCAMH B 3aBHCUMOCTH OT
THUIA KOXH.

OnucaHre OCHOBHBIX THTUEHUYECKUX TPeOOBAaHUMI K 0K 1€ U O0YBH.

11. Beigesnenue

3naueHue BbiaeneHus. Opranbl BelaeneHus. Opranbl MOYEBBIICIUTEIBHOM
CUCTEMBI, HUX CTpoeHHuE M (PYHKUUU. MHUKPOCKONUYECKOE CTPOEHUE IOYKH.
Hedpon. OOpazoBanue mouu. Perynsnus MoueoOpa3oBaHusi 1 MOYEUCITYCKAHUS.
3a0oneBaHusl OPraHOB MOUYEBbIIETUTEIBHON CUCTEMBI, UX MPEAYIPEKICHHE.

Jlabopamopnsle u npakmuyeckue padoomeot.

OrnpeseneHrne MECTOMOI0XKEHUS TTOYeK (Ha MYJISTKE).

Omnucanue Mep npoUIaKTUKU OO0JIE3HEH MOYeK.

12. Pa3MHOKeHUE ¥ pa3BUTHE

Opransl penponykiuu, crpoenue u Qynkuuu. [lomossie xene3nl. [lonoBsie
kinetkd.  OmioporBopeHue.  BHyTpuyTrpoOHOe  pa3zBuTue. BriusHue Ha
AMOpHOHATIBHOE pa3BUTHE (PAKTOPOB OKpyxk atouiei cpenbl. Ponwl. Jlakranus.
Poct u pa3Butue pe6énka. IlomoBoe co3peBanue. HacnenoBanue mpusHaKoB y
yenoBeka. HacnencrBenHbsie 00Jie3HM, UX MPUYMHBI U IpenynpexaeHue. Habop
XpOMOCOM, IIOJIOBBIE XPOMOCOMBI, T€Hbl. POJb TE€HETMYECKHUX 3HAHUU s
IUTaHUpOBaHusa ceMbu. MHbekuu, mnepeparoniuecs TMOJOBBIM IMYyTEM, HX
npodumakTUkKa.

Jlabopamopnvie u npakmuueckue padbomal.

OnucaHue OCHOBHBIX Mep MO MNPOopUIAKTUKE WH(MEKIIMOHHBIX BUPYCHBIX
3aboneBanuii: CIIN /] 1 remaTur.

13. OpraHbl 4YyBCTB M CEHCOPHbIE CHCTEMbI

Oprasbl 4yBCTB U UX 3HaueHHe. AHanu3atopbl. CeHcopHbIe cucTeMsl. [na3
u 3penue. Onruueckas cucrtema riaza. CerdyaTka. 3pUTENIbHBIE PELENTOPHI.
3purenbHOe BocnpusiTue. HapyiieHus 3peHnst U X NpudrHbL. [ UrneHa 3peHus.

VYxo u cnyx. CtpoeHne u (yHKIIMM opraHa ciyxa. Mexanw3sm paOoThI
ciayxoBoro ananuzaropa. CiayxoBoe Bocupusthe. HapymeHuss ciyxa ¥ uxX
npu4uHbL. [ uruena cioyxa.

Opranbl paBHOBECHSI, MBIIIIEYHOTO YYBCTBA, OCsI3aHUs, OOOHSHHUSA U BKYCa.
B3aumopelnicTBre CEHCOPHBIX CUCTEM OPraHU3Ma.

Jlabopamopnvie u npakmuueckue padoomaul

Ornpenenenue oCTPOTHI 3pEHHUS Y YETOBEKA.

N3yuenne cTpoeHus opraHa 3peHus (Ha MyJIsKe M BJIaXKHOM IIpenapare).

N3yuenne cTpoenus oprana ciuyxa (Ha MyJsiKe).

14. IloBenenue U NCUXMUKA



[lcuxuka u moBeneHue uenoBeka. [loTpeOHOCTM W MOTHBBHI IOBEICHUS.
ConuanpHasi 00YCIIOBIIEHHOCTh IOBENEHUsI uenoBeka. PediexTopHas Tteopus
noBeJieHus. Briciias HepBHas AesITENbHOCTh YyenoBeka, padorsl .M. CeueHona,
WN.II1. TlaBmoBa. Mexanu3m oOpa30BaHMs YCIOBHBIX peduiekcoB. TopMokeHHe.
JuHamuueckuid crtepeotun. Poins ropmMoHOB B moBeneHUU. HaciiencTBeHHbIE U
HEHACJIEJICTBEHHbIE MPOrpaMMbl TOBEJEHHUS y 4denoBeKka. [IpucrnocoOuTenbHbIN
XapakTep MOBEICHUS.

IlepBas m BTOpas curHanbHble cHUcTeMBbl. [lo3HaBaTenbHaAsA NESATENBHOCTH
Mo3ra. Peur um Mmbinuienue. Ilamare u BHUMaHue. Omouuu. MHauBHIyadbHbIE
O0COOEHHOCTH JIMYHOCTU: CIOCOOHOCTH, TEMIIEPaMEHT, XapakTep, OAapEHHOCTb.
Tunsl BeICIIEH HEPBHOM NEATEIBLHOCTH U TemnepameHTa. OCOOEHHOCTH TICUXHUKHU
yenoBeka. [ uruena Gpu3nM4eckoro 1 yMCTBEHHOr 0 TpyJa. Pexxum Tpyzaa u oTabIxa.
CoH u ero 3HaueHue. ['urnuena cHa.

Jlabopamopnsle u npakmuyeckue padoomeot.

N3ydeHne KkpaTKOBPEMEHHOW MaMSTH.

Omnpenenenne 00bEMa MEXaHUYECKOM U JIOTUYECKOW MaMSATH.

Onenka copMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBILUICHUS.

15. Yes10BeK U OKpYKaOIIAsA cpeaa

UenoBek U OKpy»Karoliasi cpea. JDKOJIOrudeckue GpakTopbl U UX JIEUCTBUE
HAa OpraHu3M 4YeJOBeKa. 3aBHUCUMOCTh 3J0pOBbSl UEIOBEKAa OT COCTOSIHUS
OKpYyKaromiel cpefibl. MUKPOKIMMAT KUJIbIX ToMmenieHud. CoOroieHne mpaBuil
NOBEJICHUS B OKPYKAIOLIEH CPEE, B ONIACHBIX M YPE3BBIYANHBIX CUTYalUX.

310pOBbE YENOBEKA KaK COLMAIbHAS LEHHOCTh. (DAaKTOpbI, HapyLIAOUIUE
3I0pOBbE: THUIOJAMHAMUS, KypEHUE, YMOTpeOJIEeHNE aJKOroJyisi, HapKOTHUKOB,
HecOaJaHCUPOBAaHHOE IHUTAHUE, CTPECC. YKpEIUIEHHWE 3/I0pOBbs: ayTOTPEHUHT,
3aKallMBaHueE, JBUTATEIbHASI AKTUBHOCTD, cOanaHncupoBanHoe nutanue. Kynbrypa
OTHOUIEHUS] K COOCTBEHHOMY 3JI0POBBIO U 3/I0POBbIO OKpY»Karomux. BcemupHas
OpraHu3anus 34paBOOXPaHEHHUS.

YenoBek Kak 4actb Omocepsl 3emiid. AHTPONOT€HHbIE BO3JIEUCTBUS Ha
npupony. YpOanuzauud. LluBunumzaums. TexXHOreHHble  U3MEHEHHS B
okpyxatomieit cpere. CoBpeMEHHbIE TI100aNIbHBIE JKOJOTMYECKHE MPOOIEMBI.
3HaueHUE OXPaHbl OKPYKAIOLIEH CPEbl 111 COXPAHEHUS YEJI0BEYECTBA.



[JIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [TPOIPAMMBI [0
BUOJIOI'M HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA3OBAHUS
(BA30BbBII YPOBEHD)

OcBoenne ydeOHOTO TIpenaMmera «bwonorus» Ha ypOBHE OCHOBHOTO
oOmero o0Opa3oBaHUS JOMKHO OOCCIEUYUTh JIOCTHXKEHUE  CIICAYIOIINX
00 YYarOIIUMHUCS JTMIHOCTHBIX, METAIIPEIMETHBIX M IMPEAMETHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUS IMpPOrpaMMbl 1O OHOJIOTHU
OCHOBHOTO  00miero  oOpa3oBaHHWs  JIOJDKHBI ~ OTpakaTh  T'OTOBHOCTH
0o0yyYarolmmxcsi PYKOBOJCTBOBATHCA CHUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX
OpUEHTAIIMN U PACIIMPEHHUE OMbITA JACATEILHOCTH HA €€ OCHOBE M B IMPOIECCe
peanu3alyu OCHOBHBIX HAIIPABIIEHUN BOCIUTATEIBbHOW IEATEIBHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaxaaHCKOro BOCIIMTAHMS:

FOTOBHOCTh K KOHCTPYKTMBHOM COBMECTHOM JICATEIBHOCTH  IpHU
BBIITOJIHEHUU HCCIIEIOBAHUI U MPOEKTOB, CTPEMIIEHUE K B3aMMOIIOHUMAHHIO U
B3aMMOITOMOIIIY;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

OTHOIIIGHHE K OHWOJIOTMM KaK K Ba)XXHOW COCTaBJAIONIEH KYJIbTYPBI,
TOpAOCTh 3a BKJAaJ POCCUMCKUX M COBETCKHX YUYEHBIX B Pa3BUTHE MHUPOBOM
OHMOJIOrMYEeCKOil HayKu;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

FOTOBHOCTh OLICHUBATh MOBEJAEHUE U MOCTYIKHU C MO3UIMU HPABCTBEHHBIX
HOPM U HOPM SKOJIOTUYECKON KYJIbTYPBHI,;

MMOHUMAHUE 3HAYMMOCTH HPABCTBEHHOT'O aCMEKTa ACSTEIbHOCTH YEIOBEKa
B MEJIUIIMHE U OMOJIOTUH;

4) 3CTEeTH4eCKOr0 BOCIIUTAHUS

NOHUMaHUE POJU OUOJIOTUH B (DOPMHUPOBAHUU ICTETUUECKOU KYIBTYPHI
JTUYHOCTH;

5) ¢pusuueckoro BocnuTaHus, GOpMHUPOBAHUSA KYJbTYPbI 310POBbS U
IMOIHMOHAJIBLHOIO 0JIArONOJIyYHs:

OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3J0pOBbIO U YCTAaHOBKA Ha
3I0pPOBBIM 00pa3 KU3HU (30POBOE MHUTAHHUE, COOJIOJCHUE TUTMEHUYECKHUX
paBUJ U HOPM, cOaJaHCHPOBAHHBIM PEKUM 3aHATHH U OTAbIXA, perysspHas
bu3ndecKast akTUBHOCTB );



OCO3HAHHWE  TOCIEACTBUA W  HENPUATHE  BPEIHBIX  MPUBBIUEK
(yroTtpeOieHue ankoroiyis, HapKOTUKOB, KypeHue) M HHBIX (OpM Bpena s
(U3UYECKOTr0 U MICUXUYECKOTO 30POBbSI;

coOJoieHue MpaBuil 0€30MacHOCTH, B TOM YHCJIE HaBBIKM OE€30MacCHOr0
NOBEJICHUS B IPUPOJHOM CpEAE;

c(hOpMHPOBAHHOCTh HaBbIKa pPEQIICKCUU, YIIPaBICHUE COOCTBEHHBIM
AMOIIMOHATIBLHBIM COCTOSTHUEM;

6) Tpy10BOr0 BOCIUTAHMS:

AKTUBHOE Yy4YaCTHE€ B PELICHHUM MPAKTUYECKHX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeIbHON OpraHU3aIiK, HACEICHHOTO MyHKTa, Kpasi) OMOJIOTUYECKON U
AKOJIOTMYECKON HAIPaBICHHOCTH, HMHTEpPEC K TNPAKTUUECKOMY H3YUEHHUIO
npodeccuii, CBI3aHHBIX ¢ OMOJIOTHEH;

7) IKOJIOTUYeCKOTr0 BOCIIMTAHMSA:

OpUEHTAIUsl Ha MPUMEHEHUE OMOIOTMYECKUX 3HAHUW MPU PEIICHUU 3a]a4
B 00JIaCTH OKpY’KaroUIen CpeIbl;

OCO3HAHME IKOJIOTMUYECKUX MPOOJIEM U MMyTeN UX pelIeHus;

TOTOBHOCTh K YYaCTHIO B MPAKTUYECKOW JEATEIbHOCTH SKOJIOTHMYECKON
HaIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHMSA:

OpHEHTallMs Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX IMPEACTaBICHUA 00
OCHOBHBIX OHMOJIOTMUECKHX 3aKOHOMEPHOCTSX, B3aMMOCBA3SX 4YEJIOBEKa C
MPUPOAHOM U COLMATBHOU CPEIION;

NOHUMAaHHUE POJU OUOJOTUYECKONM HaykKu B (DOPMHUPOBAHMM HAYYHOTO
MUPOBO33PEHUS;

pa3BUTHE HAYYHOW JIOO03HATENLHOCTH, HWHTEpeca K OHOIOTHYECKON
HayKe, HABBIKOB UCCIIEI0BATENIbCKOM JesTeTbHOCTH;

9) apanTanmuM o0o0y4YAWINErocsi K M3MEHSIONUMCH  YCJIOBUAM
COLMAJILHOM U MPUPOIHON Cpelbl:

aJIeKBaTHAs OLIEHKA M3MEHSIOIIUXCS YCIOBHIA;

MPUHATHE pelleHus (MHAUBHUIYAJIbHOE, B TpyMNe) B HU3MEHSAIONIUXCS
YCJIOBUSAX HA OCHOBAHHMHM aHaliM3a OUOJIOrHYeCcKO HHpOpMaIINH;

IUIAHUPOBAHUE JICUCTBUM B HOBOM CHUTyalliMd HAa OCHOBAaHWW 3HAHUMU
OMOJIOTMYECKHUX 3aKOHOMEPHOCTEH.



METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMmeTHble pe3yabTaTbl OCBOCHHMSI MpOrpaMMbl IO OHOJIOTMU
OCHOBHOTO 0011ero 00pa3oBaHus, JOMKHBI OTPAXKaTh OBJAJCHUE CIEAYIOIUMU
YHUBEPCAIbHBIMHU Y4EOHBIMU JEHCTBUSMH:

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKHue JeicTBUSI:

BBISIBIIATh U XapaKTEPHU30BaTh CYNIECTBEHHBIC NMPHU3HAKH OHWOJIOTHYECKUX
00BEKTOB (SIBJICHHI);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMN OMOTOTHIECKUX
00BEKTOB (SIBICHUM, MPOIECCOB), OCHOBAHMS Jii OOOOIIECHUS M CPaBHEHUS,
KPUTEPHUHU MPOBOAMMOTO aHAJIN3a;

C ydy€TOM  MPEIIOKEHHOM  OWOJIOrMYEeCKOM  3aJayd  BbBISABISTH
3aKOHOMEPHOCTH ¥ TPOTHUBOPEUYHS B  paccMaTpuBaeMbiX  (akrtax u
HAONIOACHUSX, TMpeIaraTh KPUTEPUU ISl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

BBISBIIAT 1epUIIUTHI MHPOPMAIIUY, TaHHBIX, HEOOXOUMBIX JJIS PElIeHUs
MOCTABJICHHOM 3aJ1a4H;

BBISIBIIATh TTPUYUHHO-CIICICTBEHHBIC CBSI3H MIPHU M3YUECHUN OMOIOTHIECKUX
SIBJICHUA W TIPOIIECCOB, JIEJaTh BBIBOJBI C HCIIOJNIB30BAaHUEM JICTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJII0YEHUH, YMO3aKJII0YEHU N o aHaJIOT UM,
(bopMyTHpOBaTh TUTIOTE3BI O B3AMMOCBSI3SIX;

CaMOCTOSITETILHO BBIOMPATh CHOCOO penieHus y4eOHOM OMOJIOrHuecKoiu
3aauyn (CpaBHUBATh HECKOJBKO BapHAHTOB pEUIECHUS, BBHIOMpaTh Hambosee
HOJXOIAIIUN C Y4ETOM CaMOCTOSATEIBHO BBIJICTICHHBIX KPUTEPHEB).

2) 0a3oBbI€e HcCIeI0BaTEIbCKUE 1eHCTBHSI:

MCIIOIb30BaTh BOMPOCHI KAK MCCIICIOBATEIILCKUN HHCTPYMEHT MTO3HAHMUS;

(dbopMynHpoBaTh BOMPOCH], (PUKCHUPYIOMIME Pa3pbiB MEXIY pealbHbIM U
KEJIaTeTbHBIM  COCTOSTHUEM  CHUTyaluH, OOBEeKTa, U  CaMOCTOATEIHHO
YCTaHABIIMBATh UCKOMOE U IaHHOE;

dbopMupoBaTh THUNOTE3Y 00 HUCTUHHOCTH COOCTBEHHBIX CYXKJCHHM,
apryMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

MPOBOJUTH IO CaMOCTOATEIHLHO COCTABJICHHOMY IUIaHY HaOIOCHUE,
HECIIOKHBIM OHMOJIOTHYECKUN HKCIEPUMEHT, HEOOJBIIOE HCCIEIOBAaHUE IO
YCTAHOBJIEHHUIO OCOOEHHOCTEN OMOJIOrHuecKoro oobekTa (Impolecca) U3y4eHus,



PUYUHHO-CIIE/ICTBEHHBIX CBS3€d M 3aBUCUMOCTEH OMOJIOTMYECKUX OOBEKTOB
MEXIy COOOM;

OLICHWBAaTh Ha TPUMEHUMOCTb M  JOCTOBEPHOCTh HWH(OpPMAIIHIO,
MOJIYYEHHYIO B XOZI€ HAOJI0O/IEHUS U SKCIIEPUMEHTA;

CaMOCTOSATENIHHO (POpMYyIHPOBATH 0OOOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOT0 HAOJIOICHUS, DKCIIEPUMEHTA, BIAJACTh HHCTPYMEHTAMH OIICHKHU
JIOCTOBEPHOCTH MOJYYEHHBIX BHIBOJAOB U 0000IIECHUI;

OPOrHO3UPOBATH BO3MOXKHOE JalIbHEWIIee pa3BUTHE OMOJOTMYECKHX
NPOIIECCOB M WX TOCJIEACTBUS B AHAJIOTHYHBIX WJIM CXOJIHBIX CHUTYallUsX, a
TaK)K€ BBIIBUTATh MPEANONOKEHNUS 00 WX Pa3BUTUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

3) pabora ¢ nundpopmaunueii:

NPUMEHSTh Pa3jIU4HbIe METO/bl, HHCTPYMEHTHI U 3alpOoChl MPU MOUCKE U
orOope Ouomornyeckoil MHPOpPMAIMK WU JaHHBIX U3 MCTOYHUKOB C YYETOM
MPEIOKEHHON yueOHOM OMOI0rnuecKo 3a/1auu;

BbIOMpATh, aHAJIU3UPOBATH, CHUCTEMATU3UPOBATH U HMHTEPIPETHPOBATH
OMOJIOTNYECKYI0 HH(POPMAIHIO PA3IMYHBIX BUOB U (HOPM MPEACTaBICHUS;

HaXOJUTh CXOJIHbIE apryMEHTHI (ITOATBEPKIAIOIINE WU ONMPOBEPraroIIne
OJTHY | TY K€ HJICI0, BEPCHIO) B PA3IMYHBIX HH()DOPMAITMOHHBIX UCTOYHUKAX;

CaMOCTOSITETILHO ~ BBIOMpATh ONTUMAJbHYIO (GOpMY TMpeICTaBICHUS
uHGOpMAIIMN U WJUTIOCTPUPOBATH pellaeMble 3aJa4ll HECIOXHBIMH CXEMaMH,
auarpaMMaMy, MHOU TpadUKoil U UX KOMOUHAIUSIMU;

OIICHMBATh HAJA&KHOCTH OHMOJIOTMYECKON WHGOPMAIMK 110 KPUTEPHUSM,
NPEIJIOKEHHBIM YUYUTEIEM WIH CPOPMYIHPOBAHHBIM CAMOCTOSTEILHO;

3alIOMUHATH U CUCTEMATHU3UPOBATH OMOJIOTHYECKYI0 HH(GOPMAIIHIO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe el CTBUSA

1) o61enme:

BOCIIPUHUMATh U (OpPMYJIUPOBATh CYKIEHUS, BbIpaXXaTb 3MOLMU B
IpOLIECCEe BBIOJHEHUS MPAKTUYECKUX U J1a00paTOpHBIX padoT;

BBIPAKATh ce0s1 (CBOIO TOYKY 3pEHUS) B YCTHBIX M MUCbMEHHBIX TEKCTaX;

pacCiio3HaBaTb HeBep6aJ'II>HI>Ie CpcacCTBa 06IHeHI/I$I, IIOHUMATh 3HAUYCHUC
COMAJIbHBIX 3HAKOB, 3HATb MW PaCllO3HABATbh IIPCAIIOCBIIKH KOH(l)J'H/IKTHBIX
CUTYyalluil U cMAr4aTh KOH(QIUKTHI, BECTH MEPETOBOPHI;

IOHMMAaTh HaMEPEHUsS JIPYTuX, MPOSBIATh YBAXUTCIBHOE OTHOIICHHE K
coOeCeTHUKY U B KOPPEKTHOM hopMe hOpMYyIHPOBATH CBOM BO3PAKCHHUS;



B XoJle¢ nuaiora W (WiIM) JMCKYCCHM 3aJaBaTh BOIMPOCHI MO CYIIECTBY
o0cykaaemMol OHOJIOrMYecKOM TeMbl M BBICKa3bIBaTh HJIEH, HAlIEJICHHbIE Ha
pelieHre OHOJNOTMYECKOM 3aJaud M TMOJJEp)KaHHE OJaroenareabHOCTH
OOIIIEHHUS;

CONOCTABJIATh CBOM CYXKAEHUA C CYXICHUAMHU JPYTUX YYaCTHUKOB
auanora, OOHapyKMBaTh pa3Iuure U CXOJCTBO MO3UIINIA;

MyOJUYHO NPENCTaBIATh PE3YJIbTAThl BBIMOJIHEHHOTO OHOJIOrHYECKOro
OMbITa (3KCIEPUMEHTA, UCCIIEAOBaHUS, IPOEKTA);

CaMOCTOSITEJILHO BBIOMpPATh (QopMar BBICTYIUICHUS C Y4€TOM 3ajaay
MPE3eHTAlUNU U OCOOCHHOCTEH ayAUTOPUHU U B COOTBETCTBUM C HUM COCTAaBIISITh
YCTHBIE W TNHCBbMEHHBIE TEKCTBI C HCIIOJIB30BAHUEM HILIFOCTPATUBHBIX
MaTepHUasoB.

2) coBMecTHAasl 1eATeJIbHOCTD:

IIOHUMATb W HUCIOJIb30BAaThb  IPEUMYyLIECTBA  KOMAHAHOW W
MHAUBUIYAJIbHOM padOThl TMpPU  PEIICEHWH KOHKPETHOW OHMOIOrHMYecKon
npo0sieMbl, OOOCHOBBIBATH HEOOXOAMMOCTh NPUMEHEHHUS! TPYIIOBBIX (HopM
B3aMMOJICHCTBUS PU PEIICHUH ITOCTABIEHHOW Y4eOHOM 3a/1auu;

IIPUHAMATh L€Jb COBMECTHOM JEATEIBbHOCTH, KOJUIEKTUBHO CTPOUTH
JNEUCTBUS MO €€ JOCTHKEHMIO: PaCHpENENITh pPOIH, J0roBapuBaThCH,
o0CyXXJlaTb TpPOIIECC M pe3ylbTaT COBMECTHOW pabOThl, yMeTh 00001aTh
MHEHUSI HECKOJBKHX JIFOAEH, MPOSIBIATh TOTOBHOCTh PYKOBOJWTD, BBIIOJIHATH
MOPYYEHUS], HOAUUHSITHCS;

IUIAHUPOBATh OPTraHU3ALMI0 COBMECTHOM pabOThI, OMpPENEsiTh CBOIO POJib
(c yuéroM  TpENNoOYTEeHHWH W  BO3MOXKHOCTEH  BCEX  YYaCTHHKOB
B3aUMOJICHCTBHS), PpACIPEAENATh 3aJadyd MEXKIy WIEHAMH  KOMaH/IbI,
y4acTBOBaTh B IPYIIOBBIX (hopmax padoThl (00CyXkaeHHs, OOMEH MHEHHSIMU,
MO3TOBbI€ IITYPMBI U UHBIE);

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTaTh KAYECTBEHHOT'O PE3yJibTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPAMHUPOBATh CBOU JEUCTBUSA C APYTUMH YJIECHAMHU
KOMAaH/Ibl;

OLICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITENTLHO ~ C(POPMYJIUPOBAHHBIM  YYAaCTHUKAMU  B3aUMOJICUCTBUS,
CpaBHMBATh pE3YJIbTaThl C HCXOAHOW 3aJadyed M BKJIaJ KaXJOro 4YJeHa
KOMaH/Ibl B JIOCTH)KEHHE PE3YNbTaTOB, PA3AENATh C(Eepy OTBETCTBEHHOCTH M
IPOSIBISATH TOTOBHOCTH K MPEIOCTABICHUIO OTUETA MEPE]T TPYIIIION;

OBJAJETh CUCTEMOM YHUBEPCAIbHBIX KOMMYHHMKATUBHBIX JEHUCTBHUIA,
KoTopass oOecreunBaeT CQOPMHUPOBAHHOCTb COIHMAJIbHBIX HAaBBIKOB U
AMOIMOHAIILHOTO MHTEIIEKTa 00y4arOIINXCS.



PeryisiTuBHBbIC YHMBeEpCaJIbHbIe YUueOHbIE AeficTBUSA

Camoopranu3amnus:

BBISIBJISITH TTPOOJIEMBI JUIsI PEIICHUSI B )KU3HEHHBIX U YY€OHBIX CHUTYAIUsX,
HCIOJIb3Ysl OMOIIOrMYECKUEe 3HAHUS;

OPUEHTHPOBATHCSI B  PA3IMUYHBIX TMOAXOAAaX TMPHUHATHS  PEIICHUN
(MHOUBUyanbHOE, TPHUHATHE pEIICHUS B TPyMIe, NPUHATHE pPeleHUu
TPYIIIOi);

CaMOCTOSITEJIHO COCTABIIATh AJITOPUTM PELIEHUs 3a/1a4uu (WK ero 4acTh),
BBIOMpaTh CIOCOO pelieHusT y4eOHOW OMONOTHYECKOW 3agaun C  Y4ETOM
UMEIOIINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpPOBATh
npeJuiaraéMble BApUAHThI PELICHUI;

COCTaBJIATH IJIaH JEHCTBUI (IUIaH peaju3aluyd HAMEUYEHHOTO aJiropuTMa
pelienus), KOppEeKTUPOBATh MPEIOKEHHBIN aNTOpUTM C Y4ETOM TMOJIyUEHUs
HOBBIX OMOJIOTMYECKUX 3HAHUM 00 U3ydaeMOM OMOJIOrMYECKOM OOBEKTE;

AenaTh BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEILLICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJVIEKT:

BJIQ/IETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBAIINH U PEPIICKCHH;

JaBaTh OIEHKY CUTYAIMH U TIpeJjiaraTh TUIaH e€ n3MEHEeHHS,

YUUTBHIBaTh KOHTEKCT M TNPEABUACTh TPYAHOCTH, KOTOpHIE MOTYT
BOSHUKHYTh TPU PEIICHUU Yy4eOHOM OMOIOrMYecKoil 3ajaudd, aganTHPOBaTh
pelIeHne K MEHSIOMIMMCS 00CTOSTEIbCTBAM,;

OOBSCHATH NPUYMHBI  JOCTHKEHUSI  (HEJOCTHKEHHS])  Ppe3yslbTaToOB
NESITENbHOCTH, JaBaTh OLIEHKY HPHOOPETEHHOMY OIBITY, YMEThb HAaXOJUTh
MO3UTHUBHOE B MIPOU3OIMIEIICH CUTYyalINN;

BHOCHTH KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB,
MU3MEHUBIINXCS CUTYallUi, YCTAHOBJIEHHBIX OUIMOOK, BO3ZHUKIIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LU U YCIOBUSIM;

pa3inuaTh, Ha3blBaTh U YIPaBIATh COOCTBEHHBIMH OMOLMAMH |
OMOLIMSMU APYTHUX;

BBISIBJISITh U QHAJIM3UPOBATh PUYHUHBI SMOLIHI;

CTaBUTh ce€0s Ha MECTO JpYyroro 4YeJlOBeKa, MOHUMAaTh MOTHUBBI U
HaMEpPEHUs APYroro;

PEryJINpOBaTh CIIOCOO BHIPAKEHUS YMOIIUH.

IIpunsitue ceds U APyrux

OCO3HAHHO OTHOCHUTBCS K APYrOMYy YelIOBEKY, €r0 MHEHHUIO;

npU3HaBaTh CBOE MPaBO Ha OMIMOKY U TaKOE e MPaBo JAPYyroro;



OTKPBITOCTb ce0€ U IpYruM;

OCO3HaBaTh HEBO3MOXXHOCTh KOHTPOJIMPOBAThH BCE BOKPYT;

OBJIaJIETh CUCTEMOUN YHUBEPCAIbHBIX YUEOHBIX PEryJSTUBHBIX NEUCTBHIA,
KoTopasi oOecrneurBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAaHOBOK JIMYHOCTH
(BHYTpPEHHSISI TO3MLMSI JIMYHOCTH), M JKU3HEHHBIX HABBIKOB JIMYHOCTHU
(ynpasiieHust co00#, CaMOIUCIUIUIMHBI, YCTOWYUBOTO MIOBEJCHHUS ).

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3ynbTaThl OCBOCHHS MPOrpamMMbl 10 OMOJIOIMHM K KOHILY
oOy4deHus 6 5 knacce:

XapaKTepu30BaTh OHMOJIOTHI0 KAaK HAyKy O >KMBOM NPHUPOJE, Ha3bIBATh
PU3HAKH KUBOT'0, CPABHUBATH OOBEKTHI )KUBOW U HEKUBOW TIPUPOJIBL;

HNEpEUYUCIATh HUCTOUYHHMKM OWOJIOTMUECKUX 3HAHUW, XapaKTepU30BaTh
3Hau€HUE OWOJIOTMYECKUX 3HAHWUW JJII COBPEMEHHOI'O YelOBeKa, Mpodeccud,
CBsI3aHHbIE ¢ Ouosioruei (4—5 npodeccuii);

OPUBOJIUTH TPUMEpHI BKJIala poccuickux (B Tom uyucie B. U.
Bepuanckmii, A. JI. UmwkeBckuiil) u 3apyOeXHBIX (B TOM 4uCiIe APHUCTOTENb,
Teodpact, ['unnokpar) yuy€HbIX B pa3BUTHE OUOIOTUH;

UMETh TNPEJICTABIEHHE O BAXKHEUIIUX OHOJIOTMYECKUX Tpoleccax M
ABJICHUSAX: NUTAHUE, JbIXaHWE, TPAHCIOPT BEIIECTB, Pa3IpPaKMMOCTh, POCT,
pa3BUTHE, IBUKEHUE, PA3MHOKECHUE;

MPUMEHATh OMOJIOTMYECKUE TEPMHUHBI U MOHATUSA (B TOM YHUCIE: >KUBBIE
Tena,  OWOJOrWsA,  DKOJIOTHs,  UWTOJIOTHS,  aHaTOMMs,  (u3mosorus,
Ouosjornyeckas CHUCTEMaTHKa, KJE€TKa, TKaHb, OpraH, CHCTEMa OpraHoB,
OpTraHu3M, BUPYC, ABW)KEHHE, NMUTaHHE, (OTOCHUHTE3, ABIXaHHUE, BBIJICICHHUE,
pa3paXxuMoOCTh, POCT, Pa3MHOKEHUE, Pa3BUTHE, Cpella OOUTaHUsl, MPUPOJIHOE
COOOIIIECTBO, MCKYCCTBEHHOE COOOINECTBO) B COOTBETCTBUU C IOCTaBICHHOM
3a7a4e U B KOHTEKCTE;

paszinyath MO BHEUIHEMY BUAY (M300paKEHUSIM), CX€MaM U ONUCAHUSIM
JOSIIEPHBIE W SIIGPHBIE OPraHU3Mbl, pa3jU4Hble OUOJIOTMYECKHUE OOBEKTHI:
pacTeHusi, JKUBOTHBIX, TpHUObI, JUIIAWHUKK, OakTepuu, NPUPOAHBIE U
HCKYCCTBEHHbIE COOOIIECTBAa, B3aMMOCBA3M OPraHU3MOB B TMPUPOJHOM U
HCKYCCTBEHHOM COOOIIECTBaxX, mpeacTaBuTeneil ¢uopbl u (payHbl TPUPOTHBIX
30H 3emiid, JaHAmad Tl TPUPOAHbIE U KYJIbTYPHBIE;

POBOJUTH ONUCAHHWE OpraHu3Ma (pacTeHHs, )KUBOTHOT'O) MO 3aJaHHOMY
IUIaHYy, BBIAEIATH CYIIECTBEHHbIE MPU3HAKW CTPOEHUS U  IPOLIECCOB
AKU3ZHEJEATEIbHOCT OPraHU3MOB, XapaKTepU30BATh OPraHU3Mbl Kak Teja



KUBOM TMPHUPOJIBI, MEPEUUCIATh OCOOEHHOCTH PACTEHUM, >KHUBOTHBIX, I'PHOOB,
JTUIIAWHUKOB, OAKTEPHl U BUPYCOB;

pacKpbIBaTh TMOHSATHE O cpeie oOuTaHusi (BOAHOM, HA3eMHO-BO3YIIHOM,
MMOYBEHHOW, BHYTPUOPTaHU3MEHHOM ), YCIOBUSX CPEbl OOUTAHMS;

PUBOJIUTH IPUMEpHI, XapaKTepHU3yIOIIe PUCTIOCOOJIEHHOCTh
OpPTaHMU3MOB K cpejie 00UTaHus1, B3AMMOCBSI3H OPTaHU3MOB B COOOIIECTBAX;

BBIICTISITh OTJIMYUTENbHBIE TPU3HAKH MPHUPOIHBIX U HMCKYCCTBEHHBIX
COOOIIIECTB;

apryMEeHTUPOBaTh OCHOBHbIE IPaBHJIa MOBEICHUS YEIOBEKA B IPUPOJE U
OOBSICHATH ~ 3HAUYEHHWE  MPUPOJAOOXPAHHOW  JEATEIbHOCTH  YeJIOBEKa,
aHAJIM3UPOBATH I100ATBHBIE KOJIOTMUECKHE MPOOJIEMBI;

pacKpbIBaTh POJIb OMOJIOTUU B IPAKTUYECKOM S TEIbHOCTH YeJIOBEKA;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPaX CBSI3b 3HAHUN OMOJIOTHUU CO
3HAaHUSIMUA IO MaTeMaTHKe, MPEJIMETOB T'YMaHUTAPHOTO LHMKIA, Pa3TUYHBIMU
BHJIaMHU UCKYCCTBA;

BBIMIOJIHATh ~ MpakThuueckue  paboTel  (MOMCK  HMH(pOpMalUU  C
UCMOJIb30BAaHUEM PA3JINYHBIX UICTOYHUKOB, OIUCAaHHE OPraHu3Ma 110 33JaHHOMY
wiaHy) W jgaboparopHble padoThl (paboTa C MHKPOCKONOM, 3HAKOMCTBO C
Pa3IMYHBIMU CIIOCOOAMH U3MEPEHUS U CPABHEHMSI )KUBBIX OOBEKTOB);

NPUMEHSITh METOJIbI Onosioruu (HaOII0eHNE, ONUCaHue, KilacCupuKalus,
U3MEpEHHEe, DSKCIEPUMEHT): MPOBOAMTH HAOJMIOJEHUS 3a OpraHu3Mami,
OMHCHIBATH OHOJIOTMYECKUE OOBEKTHI, MPOLECCHl M SBJIEHUS, BBIIOJIHATH
OMOJIOrMYECKUM PUCYHOK M U3MEPEHHE OMOIOTUUECKUX 00BEKTOB;

BiazeTh npuémMamMu paboThl € JIyHOM, CBETOBBIM U LU(POBBIM
MUKPOCKOIIaMHU IIPU pacCMaTPUBAHUU OUOJIOTMYECKUX OOBEKTOB;

coOiroaTh MpaBwia Oe30mMacHOro Tpyaa mnpu paboTe ¢ ydyeOHBIM H
71a00paTOpPHBIM O0OPYJTOBAaHUEM, XHUMHYECKOW TOCYIOW B COOTBETCTBUU C
UHCTPYKIUSIMU Ha YPOKE, BO BHEYPOUHOM ACSATEIIbHOCTH;

MCIIOJIb30BaTh MPH BBIMOJIHEHUN YYEOHBIX 3aJlaHUil HAyYHO-TIOMYJISPHYIO
JUTEPATypy MO OMOJIOTUH, CLIPaBOYHBIE MaTepuaibl, pecypchl IHTEpHETA;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOUICHUS, UCIOJIb3YysI MOHATHUHHBIN
anmapar u3y4aeMoro pasjena OuoJIOTHH.

[IpenmeTHbie pe3yabTaThl OCBOCHHSI MPOTPamMMbl MO OMOJIOTMH K KOHILY
oOyueHus 6 6 knacce:

XapaKTepu3oBaTh OOTAHUKY KaK OWOJIOTMYECKYIO0 HayKy, €€ pa3zienbl U
CBSI3U C APYTMMHU HayKaMH U TEXHUKOM;



IPUBOAUTE MPUMEPHI BKiIaaa poccuiickux (B ToM uucie B. B. Jlokydaes,
K. A. Tumupsizes, C. I'. HaBammn) u 3apy0exHbiXx y4€HbIX (B TOM umucie P.
I'yk, M. Manbsnuru) B pa3BUTHE HAYK O PACTEHUSX;

MIPUMEHSITh OMOJIOTHYECKUE TEPMUHBI U TIOHATHUA (B TOM uuciie: O0TaHUKa,
pacTuTenbHas KIJIETKAa, pacTUTENIbHAsg TKaHb, OpPraHbl pAaCTEHUN, CHUCTEMa
OpPraHOB PACTEHMs: KOpPEHb, MOOEr IMO4YKa, JUCT, BUIOM3MCHEHHBIC OpPTaHBI,
IIBETOK, IUIOM, CEMs, pACTUTEIbHBIM OpraHu3M, MHUHEpaJIbHOE IUTAHHUE,
dboTocuHTE3, NBIXaHWE, POCT, Pa3BUTHE, PAa3MHOKEHHUE, KJIOH, Pa3Ipa’kKUMOCTh)
B COOTBETCTBHUU C IIOCTABJICHHOM 33/1a4€U U B KOHTEKCTE;

OMUCHIBATh CTPOCHUE M JKU3HEIAEATEIbHOCTh PACTUTEIILHOIO OpraHu3Ma
(Ha TpuMepe TMOKPHITOCEMEHHBIX WM IIBETKOBBIX): TOTJIONIEHUE BOJABI H
MUHEpaJbHOE NHTaHuEe, (POTOCHUHTE3, NbIXaHWE, TPAHCIOPT BEIIECTB, POCT,
Pa3MHOKEHUE, Pa3BUTHUE, CBA3b CTPOCHMS BEr€TAaTUBHBIX W T'E€HEPATUBHBIX
OpPraHoOB PACTEHUM C WX (PYHKIUSIMH,

pa3inyath U ONUCHIBATh JKUBBIE U TepOApHBIC IK3EMIUISIPbl PACTEHUHN MO
3aJlaHHOMY IUIaHy, YaCTU PAcTEHUU IO HM300pKEHHUSM, CXeMaM, MOJEIIsM,
MYJIsSDKaM, pelbepHBIM TaOIuIam;

XapakTepu3oBaTh  MPU3HAKM  pPACTEHUM,  ypPOBHM  OpraHu3aluu
pPacCTUTENILHOTO OpPraHU3Ma, YaCTU PACTEHUM: KIIETKH, TKaHU, OPTaHbl, CUCTEMBbI
OpPraHoOB, OPTaHU3M;

CpaBHUBATH PACTUTENIbHBIEC TKAHU U OPTaHbl PACTEHUN MEXIy COOOM;

BBITIOIHATh MPaKTHUECKUE M JlabopaTopHble paboThl M0 MOpGdOIOorUu U
(bU3MOJIOrMM pacTEHU, B TOM 4YHUCe PabOThl ¢ MUKPOCKOIIOM C MTOCTOSIHHBIMU
(pukcHpOBaHHBIMU) U BPEMEHHBIMU MUKPOMpEnapaTaMu, UCCIEAOBATEIbCKIE
paboThl C HCIOJIB30BAaHHEM IIPUOOPOB MW HHCTPYMEHTOB  IH(POBOI
nabopaTopuu;

XapaKTepU30BaTh MPOIECCHl KUZHEACATEILHOCTH PACTCHUM: TOTJIOIEHUE
BOAbl W MHUHEpaJIbHOE MHUTaHUE, (POTOCHHTE3, JbIXaHHWE, POCT, Pa3BUTHE,
CrocoObl €CTECTBEHHOTO W HCKYCCTBEHHOI'O BEr€TATUBHOIO Pa3MHOMXEHUS,
CEMEHHOE pa3MHOXEHUE (Ha TpUMepe MOKPHITOCEMEHHBIX, WIH [IBETKOBBIX);

BBIABJISITH  NPUUMHHO-CIICAICTBEHHBIE CBSA3M MEXIY CTPOCHHEM U
(GYHKIIMSAMU TKaHEH M OpraHOB PACTCHHUH, CTPOCHUEM U JKH3HEICATEIHbHOCTHIO
pacTeHui;

KJIacCCU(UIIMPOBATH PACTEHUS U UX YACTH IO Pa3HbIM OCHOBAHUSIM;

OOBSCHATH POJIb PACTCHUN B MPUPOJAEC M >KU3HMU YEJIOBEKA: 3HAUYCHHUE
dboTocHHTE3a B TPUPOJIC U B OJKU3HU 4YEIOBEKa, OHOJOTHYECKOE U
X035CTBEHHOE 3HAUEHUE BUIOM3MEHEHHBIX MTOOErOB, XO35IMCTBEHHOE 3HAYECHHE
BEre€TaTUBHOTO PA3MHOXKECHHUS;



NPUMEHSTh TOJTYYEHHBIE 3HAHUS [JI BBIPAUIMBAHUS M Pa3MHOXKEHUS
KYJbTYPHBIX PACTCHUMU;

UCIONb30BaTh  METOABI  OWOJIOTMHU: MPOBOAUTH  HAOMIOJCHUS  3a
pacTeHMUsIMU, ONUCHIBATH PACTEHUS M WX YacTH, CTaBUTh MPOCTEHIINe
OMOJIOTUYECKUE OMBITHI U YKCIIEPUMEHTHI;

coOroaTh TpaBwia O€30mMacHOro Tpyna Tpu pabore ¢ ydeOHBIM H
71a00paTOpPHBIM O0OPYJOBAaHUEM, XMMHYECKOW IOCYIOW B COOTBETCTBUU C
MHCTPYKUMSIMU HA YPOKE U BO BHEYPOUHOU JIEATEIbHOCTH;

JIEMOHCTPUPOBATh HA KOHKPETHBIX MPUMEPaX CBI3b 3HAHUN OMOJIOTHUU CO
3HAHMSIMU TI0 MaTeMaTuke, Treorpaduu, Tpyay (TEXHOJIOTHH), MPEIMETOB
T'YMaHUTAPHOTO LIUKJIA, Pa3IMYHBIMU BUJAMU UCKYCCTBA;

BJIaAeTh npuéMamMu paboThl Cc  OUOJIOrMYecKOoM  HMHQOpMalUEei:
dbopMynHpoBaTh OCHOBAaHUA JJIs M3BJICUEHUS U 0000IeHus MHPOpMAIMKU U3
JIBYX HWCTOYHUKOB, MPeoOpa3oBbIBaTh HH(POpPMAIIMIO W3 OMHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOUICHUS, UCIOJb3YysI MOHATHHHBIN
anmapar u3y4aeMoro pasjena OuOJIOTHH.

[IpenMeTHble pe3yabTaThl OCBOCHUSI MPOTPaMMbl MO OMOJIOTMU K KOHILY
oOyueHus ¢ 7 Knacce:.

XapaKTepu30BaTh MPHUHIMUIBI  KJIaCCU(PUKAIIMU PACTEHHM, OCHOBHBIE
CUCTEMATUYECKUE TPYNMbl pPacTeHU (BOAOPOCIH, MXH, IUIAyHBI, XBOIIIH,
MarnopoOTHUKH, TOJIOCEMEHHBIE, MOKPHITOCEMEHHBIE WIIH [IBETKOBBIE);

OPUBOJIUTH MPUMEpPHI BKiIana poccuiickux (B Tom uucie H. . BaBunos,
N. B. Muuypun) u 3apyoexnbix (B Tom uncine K. Jlunneit, JI. [Tactep) yuénbix
B Pa3BHUTHE HAyK O PACTCHUSX, Tpudax, TUIIaitHIKaX, OaKTEpUSIX;

MPUMEHSITh OUOJIOTUYECKUE TEPMUHBI U TIOHATHUA (B TOM uHuciie: OOTaHHKa,
DKOJIOTUSI PACTEHUM, MHUKOJIOTHS, OaKTepUOJIOTvs, CHCTEeMaTHKa, IapCTBO,
OTJIeN, KJacc, CEeMEWCTBO, pOJl, BUJ, >KM3HEHHas Qopma pacTeHui, cpena
oOWTaHUsA, PACTUTEIHLHOE COOOIIECTBO, BBHICIINE PACTCHUS, HU3IINE PACTCHUSI,
CIIOPOBBIC PACTEHUSI, CEMEHHBIE PACTEHUS, BOJAOPOCIIH, MXHU, TJIAyHbI, XBOIIH,
NanoOpOTHUKH, TOJIOCEMEHHBIE, IOKPHITOCEMEHHbIE, OakTepuu, TpuOBI,
JUIIAWHUKK) B COOTBETCTBUU C MOCTABJICHHOM 3a/1a4eil U B KOHTEKCTE;

pa3inyaTth W OINHUCHIBATH KMBbIE U TepOapHbIC IK3EMIUISIPhI PACTEHUI,
YaCTU PacCTEHUU MO U300paKEHUsIM, CXeMaM, MOJIETISIM, MYJIsKaM, penbeHbIM
TabiauiaM, TpuObBl IO H300paKEHUSAM, CXeMaM, MyJsKaM, OaKTepuu II0
U300paKEHUSM;

BBISIBIISAITH MPU3HAKM KJIACCOB TOKPHITOCEMEHHBIX WM I[BETKOBBIX,
CEMEUCTB ABYAOJIBHBIX U OJTHOJOJIbHBIX PACTECHUIA;



OTpEAENITh CUCTEMATHYECKOE MOJIOKEHUE PACTUTENHHOIO OpraHu3ma (Ha
IpUMepPEe MOKPHITOCEMEHHBIX, WM IIBETKOBBIX) C TIOMOIIIBIO OMPEAeTUTEIbHOM
KapTOYKH;

BBITIOJIHATH TIPAKTUYECKHE W JIaOOpaTOpHBIE pPabOTHI IO CHUCTEMAaTHKE
pacTeHuil, MUKOJIOTMU 1 MUKPOOUOJIOTHH, B TOM YUCIE pabOThl C MUKPOCKOIIOM
C TIOCTOSSHHBIMU ((DMKCUPOBAHHBIMU) W BPEMEHHBIMU MHKpOIIpEnapaTamu,
HCCJIEIOBATEILCKUE PAa0OThI C KCIONH30BAHUEM NPUOOPOB W HHCTPYMEHTOB
1udpoBoi 1a00paTOPHUH;

BBIJICTISATh CYIECTBEHHbIC MPU3HAKK CTPOCHUS U KU3HEIAEATEIHHOCTH
pacTeHuid, OaKTepuii, TpuOOB, TUIIAHUKOB;

NIPOBOJUTL OIKMCAHWE W CPAaBHUBATh MEXKIY COOOW pacTeHus, TpUOHI,
JTUIIAMHUKY, OakTepuu MO 3aJaHHOMY IUIaHy, JeJaTh BBIBOABI HAa OCHOBE
CpaBHEHUS;

ONKCHIBATH YCIIOKHEHUE OpTaHW3AIlMd PACTCHUA B XOJ€ IBOIIOIUHU
pPacTUTENBHOIO MUpa HA 3eMIIE;

BBISIBJISITh YEPTHl MPHUCIOCOOJIEHHOCTH pacTeHUM K cpeae oOuTaHws,
3HAUEHHE HKOJIOTHYECKUX (PaKTOPOB JIJIsi PACTCHHUI;

XapaKTepHU30BaTh pacTUTEIbHbBIS coo01ecTBa, CE30HHBIE u
MOCTYIATEIbHbIE W3MEHCHHSI PACTHTEIBHBIX COOOIIECTB, PACTUTEIHLHOCTH
(pacTUTeNbHBIN MOKPOB) MPUPOIHBIX 30H 3EMJIH;

NPUBOJIUTH MPUMEPHI KYIbTYPHBIX PACTEHUM M MX 3HAYCHHE B KU3HU
YeroBeKa, MOHUMATh MPUYUHBI U 3HATh MEPhl OXpPaHbl PACTHUTEIBHOTO MHUpPa
3emiu;

packpbIBaTh pOJIb PACTEHHM, TPUOOB, JMIIANHUKOB, OakTepuil B
MPUPOAHBIX COOOIIECTBAX, B XO3SMCTBEHHOW JEATEIHHOCTH YEIOBEKAa U €ro
MMOBCEIHEBHOM KM3HHU;

JIEMOHCTPHUPOBATh Ha KOHKPETHBIX MPUMEpax CBSA3b 3HAHUH MO OHMOJIOTHH
CO 3HaHMSIMHU TI0 MaTeMatwke, Gusuke, reorpaduu, TPyay (TEXHOJOTHH),
TUTEpaType, W MPEAMETOB TYMAHUTAPHOTO IHKJIA, PA3IMYHBIMH BUIAMU
HCKYCCTBA,

UCIIOJIb30BaTh ~ METOAbl  OMOJOTMU: TPOBOAUTH  HAOMIOJEHUA 34
pacTeHUsIMU, OaKTepUsMU, TpUOAMU, JHMIIAWHUKAMH, OMHUCHIBATH UX, CTaBUTH
MPOCTEUIITNE OMOTOTUYECKHUE OMBITHI U AKCIIEPUMEHTHI,

coOnroaTe mpaBwia Oe30mMacHOro Tpyaa mnpu paboTe ¢ y4eOHBIM H
71a60paTOPHBIM O0OpPYIOBAHHEM, XUMHUYECKON IOCYJI0d B COOTBETCTBUH C
UHCTPYKIMSIMU Ha YPOKE U BO BHEYPOUHOU JESATEIBHOCTH;



BJaeTh MpuéMaMu padoThl ¢ HHPpOpMalue: GopMyITupoBaTh OCHOBAHUS
VTS U3BJICYCHHSI M 0000IIeHNs HH(OPMALIUK U3 HECKOJIBKUX HCTOUYHUKOB (2-3),
npeo0pa3oBbIBaTh HH(OPMAIUIO U3 OAHOM 3HAKOBOM CUCTEMBIB JIPYTYIO;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOIIEHUSI, UCTIOJIb3Ysl MOHSITUIHBIN
anmapar Uu3y4aemMoro pasjena OHOJOTMH, CONPOBOXAATh BBICTYIUICHHUE
Mpe3eHTaIel ¢ Y9ETOM 0COOSHHOCTEH ayqUTOPHH 00yJarOIIUXCS.

[IpenMeTHble pe3ylabTaThl OCBOCHHSI MPOrPaMMBbI MO OMOJIOIMU K KOHILY
oOyueHus ¢ 8 Knacce:

XapaKTepU30BaTh 300JI0THI0 KaK OMOJIOTMYECKYI0 HayKy, €€ pas3fenbl U
CBSI3b C IPYTUMH HAYKaMU U TEXHUKOM;

XapaKkTepu30BaTh NPUHIUIBI KJIACCU(PUKAIIMKU >KUBOTHBIX, BHJ Kak
OCHOBHYIO CHCTEMAaTHYECKYI0 KaTerOprI0, OCHOBHBIE CUCTEMATUYECKHUE TPYIIITbI
KUBOTHBIX  (IIpOCTEHINIME, KHILIEYHOMOJIOCTHbIC, IUIOCKUE, KpYIJble U
KOJIbYaThI€ YEPBH, WICHHUCTOHOTHUE, MOJUIFOCKH, XOP/IOBBIE);

NPUBOAUTH NPHUMEPHl BKJIaaa poccuickux (B Tom umcie A. O.
Koanesckuii, K. . CkpsiObun) u 3apy0exxHbix (B ToMm unciie A. JleBenryk, XK.
KioBbe, J. ['ekkenb) yu€HbIX B pa3BUTHE HAYK O )KUBOTHBIX;

MPUMEHSITh OMOJIOTUYECKUE TEPMUHBI U TOHATHS (B TOM YHUCIIE: 300JI0T U,
AKOJIOTHSI KMBOTHBIX, ITOJIOTHS, MaJI€0300JI0THs, CUCTEMATHUKa, 1[apCTBO, THII,
OTpsiZl, CEMEWCTBO, PO, BUJ, >KUBOTHAs KJIETKA, >KUBOTHAs TKaHb, OpraH
KUBOTHOI'0, CHUCTEMBI OPraHOB >XUBOTHOT'O, *KWUBOTHBIM OpPraHU3M, IUTaHHUE,
JbIXaHUE, POCT, Pa3BUTHE, KPOBOOOpaIllEHUE, BBIJEICHUE, ONopa, JIBHKECHUE,
pa3MHOXXEHHUE, MapTEHOTEeHE3, pa3IpaKUMOCTh, pedyieKC, opraHbl 4YYBCTB,
MOBEJICHHE, Cpella OOWTaHUs, MPUPOJHOE COOOIIECTBO) B COOTBETCTBUHM C
MOCTABJICHHOM 3a/1aueil 1 B KOHTEKCTE;

packpbiBaTh OOLIME TPU3HAKKA IKUBOTHBIX, YPOBHU OpraHu3aluu
KUBOTHOI'O OpTaHU3Ma: KJIETKH, TKaHHU, OPTaHbl, CHCTEMbI OPTaHOB, OPTaHU3M;

CpPaBHUBATh KUBOTHBIE TKAHU M OPTaHbl )KUBOTHBIX MEX]Y COOOM;

OMUCHIBATh CTPOCHUE U JKU3HEIAEATEIBHOCTh >KUBOTHOTO OpraHU3Ma:
OTOPY U JBUXKEHUE, MUTAHUE U THUILEBAPECHUE, JbIXaHUE U TPAHCIIOPT BEIIECTB,
BbIJIEJICHUE, PETYIISLHIO U TIOBEICHUE, POCT, PA3MHOXKEHUE U PA3BUTHUE;

XapaKTepU30BaTh MPOLECCHl KU3HEAEATEILHOCTH KUBOTHBIX HM3y4aeMbIX
CUCTEMATUYECKUX TPYII: ABWKECHHE, MUTAHUE, JIbIXaHUE, TPAHCIIOPT BELIECTB,
BBbIJICTICHUE, PETYISALINIO, TOBEJECHUE, POCT, PA3BUTHE, PA3MHOKEHUE;

BBISIBJISITh ~ MPUYUHHO-CJIEICTBEHHBIE  CBSI3U  MEXAY  CTPOCHHUEM,
KUBHENEATCTbHOCTBIO M CcpefAoid  OOWTaHUS  KUBOTHBIX  HM3y4aeMbIX
CHUCTEMATUYECKUX TPYIIIL,



pa3nuyaTh U ONMKUCHIBATH KUBOTHBIX U3Y4a€MbIX CHCTEMATHUYECKHUX TPYIII,
OTJICTIbHBIE OpPTaHbl M CHUCTEMBI OPraHOB IO CXE€MaM, MOJEISAM, MYJDKam,
penbedHbIM TabMUIIaM, MPOCTEUIINX — MO U300PAKEHUSIM;

BBISIBJISITh TPU3HAKH KIIACCOB UJICHHCTOHOTHMX W XOPJOBBIX, OTPSIOB
HACEKOMBIX U MJIEKOMUTAIONIHUX;

BBITIOJIHATh TPAKTHUECKHE M JlabopaTOpHbIE pabOThl MO MOPQOJIOTHH,
aHaTOMUM, (U3HOIOTMHA W TIOBEJEHHUIO JKUBOTHBIX, B TOM YHCJIE pabOTHI C
MUKpPOCKOIIOM C  TIOCTOSSHHBIMU  ((DMKCHUPOBAaHHBIMH) UM  BPEMEHHBIMU
MHKpOIIpenapaTaMu, Uccie10BaTeNbCKue padoThl ¢ UCIOIb30BaHUEM ITPUOOPOB
Y UHCTPYMEHTOB I (DPOBOI TabopaTopuu;

CpPaBHMBAaTh TMPEACTABUTEICH OTIAENBHBIX CHCTEMAaTHYECKHX TPYII
’KUBOTHBIX U JIETIATh BBIBOJIBI HA OCHOBE CPABHEHUS,

KJ1acCU(UIIUPOBATH )KUBOTHBIX HA OCHOBAHUU OCOOEHHOCTEH CTPOEHUS;

OIKCHIBATh YCIIO)KHEHHWE OPTaHM3allud >KMBOTHBIX B XOJI€ 3BOJIOLUHU
YKMBOTHOT'O MUpa Ha 3eMJIE;

BBISIBJISITh UEPTHl MPUCIOCOOTIEHHOCTH >KMBOTHBIX K cpefe oOWTaHws,
3HAUEHUE HKOJIOTUIECKUX (PAaKTOPOB JIJISl FKUBOTHBIX;

BBISIBIISAITH B3aUMOCBSI3M JKUBOTHBIX B TPHPOJHBIX COOOIIECTBAX, IICTIH
MTUTAHUS;

YCTaHABJIMBATh B3aUMOCBSI3M JKMBOTHBIX C PACTEHUSAMH, Tpudamu,
JTUIIAMHUKAMU U OaKTEpUSIMU B IPUPOHBIX COOOIIECTBAX;

XapaKTepH30BaTh IKUBOTHBIX TPUPOAHBIX 30H 3€MJIM, OCHOBHBIC
3aKOHOMEPHOCTH PacpOCTPAHEHHS )KMBOTHBIX 10 TUTAHETE;

PacKpbIBaTh POJIb )KMBOTHBIX B IPUPOIHBIX COOOIECTBAX;

pacKpbIBaTh POJb JOMAITHUX M HEMPOJAYKTUBHBIX >KUBOTHBIX B >KH3HU
YeJI0OBEKa, POJb TMPOMBICIOBBIX >KHBOTHBIX B XO3SHCTBEHHOW MEATEIHLHOCTH
YelI0OBEeKa M €ro TOBCETHEBHOW JXU3HU, OOBACHATH 3HAYCHHE KXUBOTHBIX B
PUPOJIE U KU3HU YETOBEKA;

UMETh TPEACTABICHUE O MEPONPHUATHSIX MO OXpaHe MXUBOTHOIO MHpa
3emiu;

JIEMOHCTPUPOBATh Ha KOHKPETHBIX NMPUMEpPax CBsA3b 3HAHUU MO OUOIOTUU
CO 3HAaHMUAMHM TI0 MaTeMaTuke, (QU3UKEe, XUMHUH, Teorpaduu, TPYIY
(TEeXHOJIOTMH), TPEAMETOB TYMAaHUTAPHOTO IIMKJIOB, PAa3IUYHBIMA BHUIAMH
HCKYCCTBA,

UCIIOJIb30BaTh ~ METOAbl  OMOJOTMU: TPOBOJUTH  HAONIOJEHUA 34
KUBOTHBIMH, OMUCHIBATh KUBOTHBIX, UX OPTaHbl U CUCTEMBbI OPTAHOB; CTaBUTh
npocTeiire OMOIOrHuecKUe ONbITH U AKCIIEPUMEHTHI;



cobOmomaTh mpaBuia Oe30macHOro Tpyaa Ipu paboTe ¢ ydyeOHbIM U
1a60paTOPHBIM  O00OPYIOBAHUEM, XUMHUYECKON TIOCYIOW B COOTBETCTBHH C
WHCTPYKITUSIMHU HA YPOKE U BO BHEYPOUHOU NIEATETLHOCTH;

BIIAJETh NpuéMaMu paboThl ¢ HHGOpMaIKeil: GopMyIUpOBaTh OCHOBAHHUS
JUISL U3BJICUEHUS U 00001eHnsI nHOOpMaIMK U3 HECKOMBKHUX (3—4) HCTOYHUKOB,
mpeoOpa3oBbIBaTh HH(OPMAITUIO U3 OJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOIIEHUSI, UCIOJIb3Ysl MOHSITUHHBIN
anmapar UM3y4aemMoro pasjena OHOJOTMH, CONPOBOXAATh BBICTYIUICHHUE
npe3eHTaIuen ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH 00 yYarOIIUXCH.

[IpenmerHbie pe3ynbTaThl OCBOSHUS MPOTPAMMBI MO OHOJOTHU K KOHITY
oOyueHus ¢ 9 knacce:

XapaKTepu3oBaTh HAayKdh O YeJOBEeKe (aHTPOIOJIOTHIO, AaHATOMHIO,
(GU3MONOrUI0, MEIUIIMHY, TUTHUEHY, DKOJIOTUIO YEJIOBEKa, MCUXOJOTHI0) U HX
CBSI3M C IPYTUMHU HAYKaMH U TEXHUKOM;

OOBSCHATH MOJIOKEHUE YETIOBEKAa B CHUCTEME OPraHUYECKOro MHpa, €ro
POUCXOXKIEHUE, OTJIWYMS YeJIOBeKa OT >KMBOTHBIX, MPUCIOCOOJIEHHOCTh K
Pa3UYHBIM JKOJIOTHYECKUM (pakTopaMm (UeTOBEYECKHME pachl W aJalTHUBHbBIC
THUIIBI JIIOJIEN ), POJICTBO YETIOBEUECKUX pac;

MPUBOIUTH MPUMEpPHI BKIaga poccuiickux (B Tom uuciie M. M. CeueHos,
N. II. TlaBnoB, . U. MeunukoB, A. A. Yxrtomckuii, Il. K. Anoxun) wu
3apyoexubix (B Tom umcne Y. ['apseit, K. bepnap, JI. Ilactep, Y. JlapBun)
Y4EHBIX B pa3BUTUE TMPEACTABICHUM O MPOUCXOXKACHUU, CTPOCHUH,
KUZHEJEATEIbHOCTH, IOBEJEHUH, YKOJIOTMH YET0OBEKA;

OPUMEHSATh OWOJIOTMYECKUE TEPMUHBI U TOHATHUSA (B TOM YHCIIE:
IIUTOJIOTHsI, TUCTOJIOTHSI, AaHATOMUS YeTIOBEKa, (DU3MOJIOTHSI YEIOBEKa, TUTHEHA,
AHTPOIIOJIOTHSI, SKOJIOTHs YEIOBEKa, KIETKa, TKaHb, OpPraH, CUCTEMa OpPIraHOB,
NUTaHue, JbIXaHWe, KpoBOoOpalieHue, OOMEH BEUIECTB M MpEeBpalleHHE
SHEPTUH, NBUKEHUE, BbIJCIIEHUE, POCT, Pa3BUTHE, MOBEJECHUE, Pa3MHOKEHUE,
pa3ApaKUMOCTh, PEryJslMs, TOMEOCTa3, BHYTPEHHSA cpela, UMMYHUTET) B
COOTBETCTBHHM C ITOCTABJIEHHOM 33J]1a4€ii 1 B KOHTEKCTE;

OPOBOJUTH ONHUCAHUE 10 BHEIIHEMY BHUAY (M300pa)xKeHUI0), CxemaMm
o0lIMX MPU3HAKOB OpraHM3Ma YeJlOBEKa, YPOBHEH €ro opraHu3allid: KJIETKH,
TKaHU, OPraHbl, CACTEMbI OPraHOB, OPTaHU3M;

CpaBHUBATh KJIETKH DPAa3HBIX TKaHEH, TPYNN TKaHEW, OpraHbl, CHUCTEMBI
OpPraHOB YEJOBEKa; MPOIECChl JKU3HEACATEIIPHOCTH OpraHM3Ma 4ellioBeKa,
JIeNiaTh BHIBOJIBI HA OCHOBE CPABHEHMUS;



paznuyaTh OMOJIOTMYECKHM AaKTHBHBIE BEllecTBa (BUTaMUHBI, (PEPMEHTHI,
TOPMOHBI), BBISIBISITh UX POJIb B Ipollecce OOMEHa BEIEeCTB U IMpEBpaIeHUs
SHEPIUH;

XapakTepu3oBaTh OMOJIOTUYECKHE TMPOIECChl: OOMEH BEUIeCTB U
NpEeBpaIllEHUE YHEPTUU, TUTAHUE, JIbIXaHHE, BBIJCICHUE, TPAHCIOPT BEIECTB,
JBWKEHUE, POCT, perynasmus (GyHKIUNA, WUMMYHUTET, TMOBEJCHHE, pa3BUTHE,
Pa3MHOXEHUE YeJIOBEKa;

BBISIBJISITH TIPUYMHHO-CJIEJICTBEHHBIC CBSI3M MEX]Y CTPOCHHEM KIIETOK,
OpraHoB, CHUCTEM OpraHOB OpraHM3Ma YeJoBeKa U HX (QYHKIHUIMH, MEXKIY
CTPOCHHMEM, KHU3HEACITEIbHOCTBIO U CPEIOil OOUTAaHUS YeNTOBEKa;

OPUMEHATh OHMOJIOTMYECKHME MOJENN [JIsl BBISIBJICHHS OCOOEHHOCTEU
CTpOeHUs U (PYHKIIMOHUPOBAHUSI OPTAHOB M CCTEM OPT'aHOB YEJIOBEKa;

OOBSICHATD HENPOryMOpaJIbHYIO PETYISIUIO MPOLIECCOB
KHU3HEJEATEIbHOCTH OPraHu3Ma YeJIOBEKa;

XapaKTepUu30BaTh U CPAaBHUBATh OE3yCIOBHBIE U YCIOBHBIE PEQIEKCHI,
HACJIE/ICTBEHHbIE U HEHACJIE/ICTBEHHBIE MPOrpaMMbl MOBEAEHUS, OCOOEHHOCTH
BBICIIICH HEPBHOW JEATEILHOCTH 4YeJIOBEKa, BHUIBI IMOTPEOHOCTEH, IaMATH,
MBIIIUICHUS, PEYH, TEMIIEPAMEHTOB, SMOLIUM, CHA, CTPYKTYPY (YHKIIMOHATBHBIX
CUCTEM  OpraHu3Ma,  HalpaBJIE€HHbIX  Ha  JOCTH)KEHHE  TOJE3HBIX
PUCTIOCOOUTENBHBIX PE3yIbTaTOB;

paznuyaTh HACIEACTBEHHbIE U HEHACHEACTBEHHbIE (MH(MEKIIMOHHBIE,
HEUH(EKIIMOHHbIE) 3a00JIeBaHUSI YEJIOBEKa, OOBSCHATH 3HAYCHUE MEP
npo(UIAKTUKY B IPEAYNPEXKICHUN 3a0071€BaHUIN YEJIOBEKa;

BBITIONIHATh TPaKTUYECKUEe U JabopaTtopHbie padOThl MO MOPQOIOTHH,
aHATOMHH, (PU3UOJOTUU W TIOBEACHUIO YEIOBEKa, B TOM dHCIE pPabOTHl C
MUKPOCKOIIOM C  TIOCTOSHHBIMU  ((DMKCUPOBAaHHBIMH) U  BPEMEHHBIMHU
MUKpOIMpenapaTaMu, UCCIEN0BATENbCKUE PAOOThI C UCIIOJIB30BAHKEM TPHUOOPOB
Y MTHCTPYMEHTOB IIU(POBOI TabopaTopuu;

pelaTh KaYeCTBEHHBIE U KOJUYECTBEHHBIE 3aJ]a4H, MCIOJb3ys OCHOBHBIE
MOKa3aTeld  3/J0pOBbsl  4YEJIOBEKa, MPOBOAUTH pPAcuy€Thl M  OLICHUBATh
NOJTy4YEeHHbIE 3HAUCHUS,

apryMEHTHUPOBATh OCHOBHBIE MPHUHIUIIBI 370POBOTO oO0pa3a KU3HH,
METO/Bl 3aIIUTBl M YKPEIUIEHUS 3J0pOBbS 4YEJIOBEKAa: COAJaHCHUPOBAHHOE
MUTaHUE, COOJIOJICHUE TPaBUJ JUYHOM TUTHMEHBI, 3aHATUS (UBKYIBTYpPOU H
CIIOPTOM, pallMOHaJIbHAsg OpraHu3alus TpyJa M TOJHOIIEHHOTO OT/AbIXa,
[O3UTUBHOE 3MOLIMOHAJIbHO-TICUXHYECKOE COCTOSHHUE;

WCIIOJIb30BaTh TPHOOPETEHHBIE 3HAHUS W YMEHUS IS COOJIIOICHUS
310pOBOro o0Opasza JKW3HM, COaJaHCUPOBAHHOIO MUTAHUA, (DUINYECKON



AKTUBHOCTH, CTPECCOYCTOMYMBOCTH, IJISi MUCKIIOYEHHS] BPEAHBIX MPUBBIYUEK,
3aBUCHUMOCTEH;

BJIAJETh NMPUEMAMU OKa3aHMs IEPBOM MOMOIIM YEJIOBEKY IpH IOTEPE
CO3HAHUS, COJIHEYHOM U TEIUIOBOM YJape, OTpaBi€HUH, YTOIUICHUH,
KPOBOTEUEHUHU, TpaBMax MSTKMX TKaHEH, KOCTEHl CKeleTa, OpraHoB YYBCTB,
0’KOrax U OTMOPOXKEHUSX;

JEMOHCTPUPOBATh HAa KOHKPETHBIX MPUMEpax CBsI3b 3HAHUU HAyK O
YeJIOBEKE CO 3HAHUSIMU MPEAMETOB €CTECTBEHHO-HAYYHOTO U T'YMaHHUTAPHOTO
IIUKJIOB, Pa3JIMYHBIX BUJOB HCKYCCTBA, TE€XHOJOTHH, OCHOB OE€30MacHOCTH H
3amuThl PouHbI, GU3NYECKON KyIbTYypPHI;

UCIIOJIb30BaTh METOAbl OWOJOTHH: HAOJI0/aTh, W3MEPSTh, OMKUCHIBATH
OpraHu3M 4YeJIOBEKa U TMPOIECChl €ro >KU3HEAESTeNIbHOCTH, MPOBOJIUTH
IPOCTEHIITNE UCCIIEIOBAHUS OpraHu3Ma YeJIoBeKa U OOBACHITh UX PE3YJIbTAThI;

coOoaTh TpaBwia Oe30macHOro Tpyaa mHpu paboTe ¢ ydeOHBIM H
1a00paTOpHBIM  O0OPYJIOBAHUEM, XHUMHUYECKOW MOCYJA0M B COOTBETCTBUU C
UHCTPYKIHUSAMU Ha YPOKE U BO BHEYPOUHOU JESATEINbHOCTH;

BJIaIeTh NMpuéMaMu padoThl ¢ HHPpOpMaIue: GopMyIupoBaTh OCHOBAHUS
IUTSL U3BJICUEHMS M 00001eHrs HH(POpPMALMU U3 HECKOJIBKUX (4—5) NCTOYHHUKOB;
npeoOpa3oBbIBaTh HH(OPMAIUIO U3 OAHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh MUCHMEHHBIE U YCTHBIE COOOIICHUS, UCIOJb3Yysl MOHATHUIHBIN
anmapar UW3y4eHHOro paszjieia OHWOJOTHMH, COMPOBOXAATh BBICTYIUICHHUE
npe3eHTanuen ¢ ya€ToM 0COOEHHOCTEN ayJUTOPUHN 00YyUarOIIUXCS.



TEMATHUYECKOE IINTAHUPOBAHHUE

5 KJIIACC
KonnuyectBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbie
Ne ni/m P KonTpoabnsbie | IIpakTnueckue (1upp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
1 buonorus — Hayka 0 )KUBOH IPHUPOIC 3 bubamorexa [OK
K PHpOA https://m.edso00.ru/7f413368
. bu6nunorexa [IOK
1
2 MeTOzIB! H3YHEHHS KHBOH NPHPOLI ° L https://m.edso0.ru/7f413368
. bubnmorexa [JOK
3 Opranu3Mbl — Teja )KUBOM NPUPOIBI 10 1 1.5 httos://m.edsoo.ru/7f413368
bubmuorexa [IOK
4 OpranusMe! i cpesia 0OHTaHHS 0 05 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
1 .
> Tpupossrie coodmectsa 6 05 https://m.edso00.ru/7f413368
bu6nunorexa LIOK
1
6 KuBas HpUposa H venoBex 3 https://m.edso0.ru/7f413368
bu6mmoreka [IOK
! Pesepatioe Bpems ! https://m.edso00.ru/7f413368
OBLIEE KOJIMYECTBO YACOB I10
i 34 3 4.5

[TPOIT'PAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

6 KIIACC

KoimuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (un¢posbie)
Ne i/ Konrpoabubie | IIpakTuyeckue
NMPoOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsbl
. bu6mmoreka [IOK
1
! PacTHTEIILHEIH OpranHsM 8 2 https://m.edso0.ru/7f4148d0
CrtpoeHue u MHOTOOOpasue bu6nuoreka [IOK
2 . 12 1 4,5
IIOKPBITOCEMEHHBIX PACTCHUM https://m.edsoo.ru/7f4148d0
3 ’KuzHenesTeabHOCTh PACTUTEIHLHOTO 13 1 3 bu6nuoreka [IOK
Opra"nusma https://m.edsoo.ru/7f4148d0
bubmuorexa [IOK
4 Pesepsitoe Bpenst ! https://m.edsoo.ru/7f4148d0
OBILIEE KOJIMYECTBO YACOB I10 34 3 9.5
[MPOIT'PAMME ’



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

7 KIIACC

Koun4yecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieJioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
. bu6mmoreka [IOK
2 .
1 CuctemMaTH4eCKre TPYIIbI pacTEHUN 20 4.5 httos://m.edsoo.ru/7fA16720
2 PazBuTune pacturenbHOro Myupa Ha 3emiie 2 bubmmorexa IOK
p P https://m.edsoo.ru/7f416720
3 PacTenus B IpupoaHBIX COOOIIECTBAX 2 bubmorexa LTOK
pHpoaL B https://m.edso00.ru/7f416720
bubmuorexa [JOK
1
4 Pactenms u seosex 2 https://m.edsoo.ru/7f416720
. bubmuorexa [IOK
. . 1
> [pubst. Jlumaitnuicn. Barepun ! 2 https://m.edso00.ru/7f416720
6 PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO YACOB I10 34 3 75
[TPOTPAMME ’



https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720
https://m.edsoo.ru/7f416720

8 KUIACC

KoimuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/ieJioB U TEM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NMPoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypcsbl
. bu6mmoreka [IOK
! JKHBOTHEIT OpranusM 4 05 https://m.edsoo.ru/7f418886
5 CtpoeHne U )KHU3HEEATENbHOCTh 12 1 3 bu6nuorexa [IOK
OpraHu3Ma »KMBOTHOT'O https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaT€rOpUH CUCTEMATUKU 1 bubnmoreka [IOK
JKMBOTHBIX https://m.edso0.ru/7f418886
4 OTHOKJIETOYHBIE KUBOTHBIE - TPOCTEUIITHE 3 1 bubmmorexa [IOK
s P https://m.edso0.ru/7f418886
5 MHOTOKJIETOYHBIC YKUBOTHEIE. 5 1 bubmuorexa [IOK
Kumeunononoctasie https://m.edso0.ru/7f418886
bu6nuoreka [IOK
ITn 4 .
6 OCKHE, KpYTJIble, KOJIbUaThle YEPBU 0.5 htts://m.edsoo.ru/7f418886
but6mmoreka [IOK
7 q !
fIeHHcTOrOTHe 6 https://m.edsoo.ru/7f418886
Bbubnuoreka [IOK
8 M 3 1 0.5
OILTIOCKH https://m.edso0.ru/7f418886
bu6mmorexa [IOK
9 X 1
OpAOBHIE https://m.edso0.ru/7f418886
10 PLiGLL 4 1 bubmuorexa [JOK

https://m.edsoo.ru/7f418886



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886

bubmuorexa [IOK

11 3eMHOBOJIHBIE c https://m.eds00.ru/7f418886
12 TTpecMbIKaromIHECs 3 E;:;?SH/P/I;T:;(;? 8};‘418886
13 Truis: 4 ! E’[I;I[?SH/I;I::\T:;(;)(I)_[ 8};‘418886
14 MiekonuTaroIme 8 1 E’[I;I;i?/l;lr?feeé(szg 8/1;‘418886
15 Pa3BuTHE )KUBOTHOTO MUpa Ha 3emIiie 3 0.5 Eg{iﬂjﬁf&i?ﬁ};f 118886
16 JKuBOTHBIE B IPUPOIHBIX COOOMIECTBAX 3 ]r?tl;lri?/l;lr?fee;sig 8};‘418886
17 JKHBOTHbIE H YeroBeK 4 ]P?'[I:[)Gsﬂlljr(r)f:;;)(])l 8};‘418886
18 PesepBHoe Bpemst 2 E;I;Ss?/l;l:f:;sig rOu/I§f418886
OBHIEE KOJIMYECTBO YACOB I10 63 11

[TPOTPAMME



https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
https://m.edsoo.ru/7f418886
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9 KJIACC

KonnuecTBo yacos DJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpoabusie | IlpakTHyeckue (1uuhp )
NMPOrpamMMmbl Bceero o0pa3oBaTe/ibHbIE
padoThbI padoTbI
pecypchbl
. but6mmoreka [IOK
1 Hlenosex — 6HOCOUMANLHEIA BH 2 https://m.edsoo.ru/7f41aa8c
bubmmoreka [JOK
2 CTpyKTypa Opranmsma ueiosexa 3 1 https://m.edsoo.ru/7f41aa8c
. but6mmoreka [IOK
1 .
3 Heiporymopanbnas perynsus d 05 https://m.edsoo.ru/7f41aa8c
bu6anorexa LIOK
4 Onopa 1 BwkeHuE > 2 https://m.edsoo.ru/7f41aa8c
bubmuoreka [JOK
5 Buyrpennss cpesia opranusma 4 05 https://m.edsoo.ru/7f41aa8c
bu6anoreka LIOK
6 Kporoobpamenme 4 15 https://m.edsoo.ru/7f41aa8c
bub6nunorexa LIOK
1
! Avixanme S . https://m.edsoo.ru/7f41aa8c
bubanoreka LIOK
8 Tlutanne u nmmesapenue > . https://m.edsoo.ru/7f41aa8c
but6mmoreka [IOK
9 OOMeH BellecTB U MpeBpallieHrne YHePruu 4 1.5 https://m.edsoo.ru/7f41aa8c
bu6anoreka LIOK
10 Koma > 2 https://m.edsoo.ru/7f41aa8c
11 Brigenenue 4 1 1 but6mmoreka [IOK
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12 Pa3mHOXeHME U pa3BUTHE 4 0.5 Eg{i?;;f;;gg};f 11aa8¢

13 Oprasbl 4yBCTB U CEHCOPHBIE CUCTEMBI 5 1.5 ﬁgi?;;f;;g IiﬁmlaaBC

14 [loBenenue n ncuxuka 4 1 E;ﬁ?ﬁfﬁg 8}§f41aa80

15 YenoBek v OKpysKaromias cpeja 3 ngﬁﬁfﬁg r(j}if41aa8c

16 Pe3epBHoe Bpems 2 E’[I;IL?SHII;I;T:;:)? 8}§f418886
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 15
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

* buonorus: 5-i kimacc: 6a30BbIi ypoBeHb: yueOHUK, 5 kiacc/ [Taceunuk B. B.,
Cymaroxun C. B., I'anontok 3.1"., [IIBenoB I'.I'.; mox pen [Taceunuka B. B.,
AxnmonepHoe oburectBo «M3marensctBo «IIpocBenieHue»

* buonorus: 6-i kiacc: 6a30BbIi ypOBeHB: yueOHUK, 6 kiacc/ [laceunuk B.
B., Cymaroxun C. B., I'anontok 3.1"., [lIsenios I'.I'.; moa pengakiueit
[Taceunnka B. B., Akuuonepnoe o6miectBo «M3narensctBo «IIpocBemienue»

* buonorus: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [laceunuk B.
B., Cymaroxun C. B., I'anontok 3.1"., [lIsenios I'.I'.; mox pengakiueit
[Taceunnka B. B., AkimonepHoe o61iectBo «M3marensctBo «IIpocBemenue»

* buonorus: 8- knacc: 6a30BbIi ypoBeHb: yueOHUK, § kiacc/ [laceunuk B.
B., Cymatoxun C. B., I'anontok 3.I". ; mox penaxkuueit [laceunuka B. B.,
AxuonepHoe obmectBo «M3narensctBo «IIpocBenieHue»

* buonorus: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ [laceunuk B.B.,
Kamenckuit A.A., HIBenos I'.I'. u apyrue; noxa pen. Ilaceunuxa B.B.,

AxrmmonepHoe o6miectBo «M3narensctBo «lIpocsemnieHne»

METOANYECKHUE MATEPHUAJIbBI UISA YUUTEJIA
1. buonorus (Beck mkonbpHBIN Kypc B cxemax u Tabnunax) / A.FO.MonieBa. —

M.: Dkemo, 2015. 2. buonorust B Bonpocax 1 0oTBeTax. Belmyck



2. Briconkas M.B. Herpaguiinonssie ypoku o 6uojoruu B 5-11 kiaccax
(uccnenoBaHue, MHTErPUPOBaHUE, MOAEIUpOoBaHue). — Bonrorpan: Yuuresns,
2008.
3. I'anera H.JI. 100 ctoco6oB opMupOBaHUs YIEOHOTO ycTiexa KaK10To
y4eHHUKA Ha YpoKax Ouosioruu. Meroandeckoe mocooue mo peaauszainuu
tpeboBanuii ®I'OC k 0OpazoBaTenbHBIM pe3yiabTaTam. — S5 3a 3Hanus1, 2016.
4. ITaceunuk B.B. buonorus: MeToanka HHIWBUAYaILHO — FPYMIIIOBOM
JEeATENBHOCTH: YUeOHOEe TTOCOOMEe NI 00111e00pa3oBaTeIbHBIX OPTaHU3aIuN. —
M., IIpocsenienue, 2015.
5. Cononona E.A. buonorus. 9 ximacc. TecroBrele 3amanus. JIumakTuuecKue
Marepuaisl. — Bonrorpaa: Yuurens, 2013.
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
NHTEPHET

IIpoexT Bcesi Ouostorust

http://www.ebio.ru/index-1.html

Buosnorusi. JeKTPOHHBIN yueOHUK

http://biologylib.ru/catalog/

Bbuogorus. CcblJIKH HA CAWTHI 10 OMOJIOTMH
http://biologylib.ru/catalog/

BupryanabHas oOpa3oBareiibHas Jjaboparopust
http://www.virtulab.net

https://interneturok.ru/
HNuTepHer ypox
https://interneturok.ru/

A uay Ha ypok OuoJiorum
http://bio.1september.ru/urok/



https://www.google.com/url?q=http://www.ebio.ru/index-1.html&sa=D&ust=1604341088413000&usg=AOvVaw3Mlpr317gAt5aoIJ9657Rr
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088413000&usg=AOvVaw21edIJWHbuUgE8XDPzxO2y
https://www.google.com/url?q=http://biologylib.ru/catalog/&sa=D&ust=1604341088414000&usg=AOvVaw11h-GUP8onrP7hpdXHZPMt
https://www.google.com/url?q=http://www.virtulab.net&sa=D&ust=1604341088415000&usg=AOvVaw2B8B_kKHitSjKwa-VQnO1R
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088415000&usg=AOvVaw3D5z3B_y8kk6sW8QvpIAjX
https://www.google.com/url?q=https://interneturok.ru/&sa=D&ust=1604341088416000&usg=AOvVaw18cbiTLtVxy1ulyXkGdaHX
https://www.google.com/url?q=http://bio.1september.ru/urok/&sa=D&ust=1604341088416000&usg=AOvVaw1WUIbHFzdExuuM5yzdraFx

CoBpeMeHHBIE YPOKH 0MOJI0THH
http://biology-online.ru/

NHpopmMannoHHO-CIIPABOYHBIN pecypc 1o 0HOJIOTHH
http://www.cellbiol.ru/

buosiornyeckui cji0Bapb OH-JIalH
http://www.bioword.narod.ru/

BioDat - caiiT o skuB0ii Npupoe U OMOPa3HOOOPA3UH

I[peBHI/Ie HCKoOIIaeMbI€ )KUBOTHBIC
http://biodat.ru/

buojornueckuii Karajor
http://www.ancientbeasts.ru/

3OOJIOFI/IH JIA yaneJm
http://www.5zaklepok.ru/

JHuMKIoneaus Guiopbl U GayHbl
http://faunaflora.ru/39/



https://www.google.com/url?q=http://biology-online.ru/&sa=D&ust=1604341088417000&usg=AOvVaw3Lvls9cQhCFFSUpYgJx4I8
https://www.google.com/url?q=http://www.cellbiol.ru/&sa=D&ust=1604341088417000&usg=AOvVaw287CZ4HsKDLwU-VwLbPcHe
https://www.google.com/url?q=http://www.bioword.narod.ru/&sa=D&ust=1604341088418000&usg=AOvVaw39AQiPd1z4x3azEQ_l9y3B
https://www.google.com/url?q=http://biodat.ru/&sa=D&ust=1604341088418000&usg=AOvVaw1T4MVm8sAZ5MraPp9KfWfo
https://www.google.com/url?q=http://www.ancientbeasts.ru/&sa=D&ust=1604341088419000&usg=AOvVaw1GpJRIgAJlT1xxtPJ-yrJ_
https://www.google.com/url?q=http://www.5zaklepok.ru/&sa=D&ust=1604341088419000&usg=AOvVaw15TqVWpmOC_rV3wq0nX6WM
https://www.google.com/url?q=http://faunaflora.ru/39/&sa=D&ust=1604341088420000&usg=AOvVaw0CMYEnbTXgKLT2C3aq21jc

