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MHNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o OWOJIOTMM Ha YPOBHE OCHOBHOI'O OOINEro oOpa3oBaHMs COCTaBJIEHA HAa OCHOBE
TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOW MPOTrpamMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacrasieHHbXx B PI'OC OO0, a takxe (enepanbHoil paboueit mporpaMmMbl BOCITUTAHUS.

[IporpamMMa 1o OuoJOrMM HalpaBiieHa Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOM TPaMOTHOCTH
o0yJaroImuxcs M OpraHu3alyi0 M3Y4YeHUs OHOJOTMM Ha JAEATEIbHOCTHOW OCHOBe. B mporpamme mo
OMOJIOTMHM yYWTBHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamera B peanmsaiuu tpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM W METaNpeIMETHBIM pe3yiabTaraM OOy4YeHHs, a TaKkKe pealn3amnus
MEXIPEIMETHBIX CBSI3eH €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha ypPOBHE OCHOBHOI'O OOILEro
o0Opa3oBaHwUs.

B mporpamMMe mo OHOJOTMM OMpPENENsIIOTCS OCHOBHBIC II€NIM M3y4eHUsi OMOJIOrMM Ha YPOBHE
OCHOBHOTO 00IIero o0pa3oBaHUs, IJIAHUPYEMbIE DPE3YJIbTaThl OCBOCHHS MPOTPaMMBbI MO OHOJOTHH:
JTUYHOCTHBIE, METaNpeIMETHBIE, TpeIMeTHbIe. [IpeMeTHbIe MIaHupyeMbIe pe3yIbTaThl JaHbl IS KaXKI0T0
rojia u3y4eHus: OMOIOTHH.

buonorus pa3BuBaeT mpeacTaBIeHUs O MO3HABAEMOCTU KUBOUM MPUPOJBI U METOJaX €€ MO3HAHUS,
MO3BOJISET CPOPMUPOBATH CHCTEMY HAyYHBIX 3HAHHH O JKHBBIX CHCTEMax, yYMEHHUS HUX IOJIy4aTb,
MIPUCBaNBaTh U MIPUMEHSITH B )KU3HEHHBIX CUTYaIUsX.

buonoruueckas noaroroBka oOecHeuMBAaEeT MOHMMAHME OOYYAIOIIMMHUCA HAyUYHBIX IPHUHIMIIOB
YeNIOBEUYECKON NIeATEIbHOCTH B IPUPOJIE, 3aKJIabIBAET OCHOBBI 3KOJOTHYECKOW KYIBTYPHI, 3J0POBOTO
o0pasa KU3HH.

Henstmu u3yueHus: OMONIOTHH HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHUS SBIISIOTCS:

(dbopMHpOBaHKE CHUCTEMBI 3HAHUN O MPHU3HAKAX W MpOIeccax >KU3HEACATEIBHOCTH OMOIOTHYECKHX
CHCTEM Pa3HOT0 YPOBHS OpraHU3aluy;

dbopMHpOBaHHE CHUCTEMBI 3HAHHUH 00 OCOOEHHOCTSIX CTPOCHUS, >KU3HEACATEIHHOCTH OpraHu3Ma
YeNoBeKa, YCIOBUSIX COXPAHEHHUS €ro 3I0POBBS;

(dbopMHUpOBaHWE YMEHUN NMPUMEHSATh METOIBI OMOJIOTUYECKON HAYKH JJISl U3YUEHUS] OMOIOTUIECKUX
CHCTEM, B TOM YHCJI€ OpPraHW3Ma 4YeJI0BeKa;

(dbopMHpOBaHWE YMEHHH HCIOIB30BaTh MH(DOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX B 00IacTH
Ouosioruu A 0OBSICHEHUS MTPOLIECCOB U SABJICHUHN KUBON MPUPOIBI U KHU3HEAEATETLHOCTH COOCTBEHHOTO
OpraHu3Ma;

(dbopmMHUpoBaHKE yMEHUI OOBSICHATH POJIb OMOJIOTHH B MPAKTHUECKOH 1€ TEIbHOCTH JII0/IeH, 3HaUeHHe
OMOJIOTUUECKOTO Pa3HOOOpa3usi UIsi COXpaHeHHs Ouocdepbl, MOCIHEACTBUS JEATETLHOCTH 4YeJIOBEKa B
IIPUPOJIE;

(hopMHpOBaHKE FKOJIOTUIECKON KYIbTYPHI B IEISIX COXPAHEHUSI COOCTBEHHOTO 37I0POBbSI U OXPaHbI
OKpY>Karollen Cpeibl.

JlocTuxeHue 1enei nporpaMmMbl o OMOJIOTHMH 00ECTIEYMBACTCS PELICHUEM CIIEIYIOIINX 3a/a4:

npuobpereHue OO0yYalOUMMHCA 3HAHUH O JKMBOH TNPUpPOJE, 3aKOHOMEPHOCTSAX CTPOCHMA,
KHU3HEIESITEILHOCTU U Cpeloo0pas3yroliell poiar OpraHu3MoB, YEJIOBEKe KaKk OMOCOIMAIbHOM CYIIECTBE, O
poH OMOJOrHYECKON HAYKHU B MPAKTHUECKOM JesITeIbHOCTH JIO/IEH;

OBIIQJICHUE YMEHHMSIMH TPOBOAWTH HUCCIENOBAaHHS C  HCIOJIB30BAaHHEM  OHMOJIOTHYECKOTO
000py0BaHUs U HAOIIOACHNUS 32 COCTOSTHUEM COOCTBEHHOT'O OpTaHNU3Ma;

OocBOeHHE NPUEMOB paboThl ¢ Ouojormyeckoi HHGoOpManuend, B TOM 4YHCIE O COBPEMEHHBIX
JOCTHIKEHUSIX B 00J1IaCTH OMOJIOTHH, €€ aHaJIN3 U KPUTHUYECKOE OLIEHUBAHUE;

BOCIIUTAHNE OWOJIOTUYECKA M JKOJOTHMYECKH TPAMOTHOW JIMYHOCTH, TOTOBOM K COXpaHEHHUIO
COOCTBEHHOTO 3/IOPOBbSI M OXPaHbl OKPYXKAIOIIEH CPe/Ibl.

OO11ee YnciI0 9acoB, OTBEICHHBIX JUIS U3y9YeHHs OMOJIOTHH, cocTaBiseT 238 yacoB: B 5 kitacce — 34
qaca (1 gac B Heneno), B 6 kinacce — 34 gaca (1 yac B Henento), B 7 kiacce — 34 gaca (1 gac B Hefeno), B 8
Kiacce — 68 gacoB (2 Jaca B Heneno), B 9 kimacce — 68 yacoB (2 gaca B HE/ICIIO).

[Ipeiaraemelii B mporpamMMe 1o OHMOJIOTHU TEPEeYeHb JIADOPATOPHBIX W IMPAKTHYECKHX padoT
SBIIETCS PEKOMEHJATENIbHBIM, YUUTEIh JENaeT BHIOOp MPOBEIACHHS JIaOOpaTOPHBIX pabOT U OMBITOB C
yu€TOM HWHAMBHUIYAIBHBIX OCOOEHHOCTEH OOydaloIMXCs, CIUCKAa OSKCIEPUMEHTAIbHBIX 3a/aHui,
IpeiaraéMbiX B paMKaxX OCHOBHOTO TOCYJapCTBEHHOTO K3aMeHa 10 OMOJIOTHH.



COJAEPKAHUE OBYYEHUA

5 KVIACC

1. buoJiorusi — HayKa o )KUBOM npupo/e

[Tonstue o xu3Hu. [Ipu3HaKku )KMBOro (KJIETOYHOE CTPOEHUE, TUTAHUE, IbIXaHUE, BbIIECIEHHUE, POCT
u Apyrue npusHaku). OObeKThl )KMBOM U HEKUBOM MPUPOBI, UX CpaBHEHUE. JKUBas U HeXUBas IPUPOJIa —
€AUHOE LIEIIOE.

buonorus — cucrema Hayk o kuBOH mpupoae. OCHOBHBIE pa3/enbl 6uoioruu (00TaHKUKa, 300J10THS,
HKOJIOTHSI, LIUTOJIOTHSI, aHATOMHUSI, (pru3monorus u apyrue paszaensl). [Ipodeccun, cBsizanHbIe ¢ OMOTOTHEH:
Bpay, BETepUHAp, MCUXOJOr, arpOHOM, >KMBOTHOBOJ H apyrue (4—5 mpodeccuit). CBsizb OHOJOTHH C
ApYyTUMH HayKaMu (MaTeMaTuka, reorpadus u Jpyrue Hayku). Poiabs OM0JI0THH B TO3HAHUH OKPYKAIOIIETO
MHpa U IPAKTUYECKOMN JESITEIBHOCTA COBPEMEHHOT'O YEJIOBEKA.

Kabuner 6uonorun. [IpaBuia nmoBeneHust 1 pabOThl B KaOMHETE ¢ OMOIOTUYECKUMHU PUOOpaMHu U
WHCTPYMEHTaMH.

buonornveckue TepMUHBI, MOHSATHs, CUMBOJNBL lcrounukn Owonorndeckux 3HaHwid. [lowmck
uH(pOpPMAllUM C HCIOJB30BAHMEM PA3IMYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISpHAs JHTEpaTypa,
CIpaBOYHUKH, MIHTEpHET).

2. Metoabl U3y4eHUsl JKUBOH MPUPOABI

HayuHnble MeTObI M3y4Y€HHUS KUBOW IPUPOJIbI: HAOIIOIEHUE, SIKCIIEPUMEHT, OIIMCAaHUE, U3MEPEHHUE,
knaccudukanusd. [IpaBuna paboThl ¢ yBEIUYUTENBHBIME IPUOOPAMH.

Meron omucanusi B OMONOruW (HATJISAIHBIN, CIOBECHBIM, CXeMaTWyeckuil). Meroa u3MepeHus
(uHCTpYMEHTHI u3MepeHnus). Habnroaenne u sKkCepuMeHT Kak BeIyllue METO/Ibl OMOJIOTHH.

Jlabopamopnusie u npakmuyeckue padomaot

N3ydenue nabopaTopHOro 000pya0BaHUs: TEPMOMETPHI, BeChl, Yariku [leTpu, mpoOupku, MEH3ypKH.
[IpaBuiia paboTsl ¢ 060PYIOBaHHEM B IIKOJIBHOM KaOMHETE.

O3HakoMJIEHHE C YCTPOHCTBOM JIYIIbI, CBETOBOI'O MUKPOCKOIIA, MpaBuiia paboThl C HUMHU.

O3HakOMJIEHHE C pAcTUTEIbHBIMM M JKMBOTHBIMU KJIETKaMH: ToMmara M apOy3a (HaTypaibHbIE
npemnaparsl), UHQy30pu# TyQeIbKH U THAPBI (TOTOBbIE MUKPOIPENAapaThl) C MOMOLIBIO JIYIIBI U CBETOBOTO
MHUKPOCKOTIA.

DKCKypcuu unu 6udeoIKCKypcuu

OBnazneHue MeTogaMu U3y4eHHs )KUBOM TPUPOJIbl — HAOIIOEHUEM U SKCIIEPUMEHTOM.

3. Opranu3Mbl — TeJIa }KUBOM NPHPOABI

[Tonsitue 06 opranusme. JlosiaepHsie U sepHble opranu3Mbl. Kietka u e€ otkpeitue. Knerounoe
cTpoeHue opraHu3MoB. LluTosmorns — Hayka o kierke. KieTka — HauMeHbIlas €IMHHUIA CTPOCHUS U
KHU3HEICSITEIIbHOCTY OpPraHU3MOB. YCTPONCTBO YBEIMUUTENbHBIX MPUOOPOB: JYINbl U MHKPOCKOIA.
CTtpoeHue KIETKH M0JT CBETOBBIM MUKPOCKOIIOM: KJIETOYHAsE 000JI0YKa, LIUTOIIa3Ma, SApo.

OAHOKJIETOYHBIE U MHOTOKJIETOUHbIE OpraHu3Mbl. KileTku, TKaHu, OpraHbl, CHCTEMBI OPTraHOB.

XKuznenesarenbHocTh OpraHu3MoB. OCOOEHHOCTH CTPOEHUS M MPOLIECCOB >KU3HENCSTEIbHOCTH Y
pacTeHui, KUBOTHBIX, OaKTepuit U rprloB.

CBolicTBa OpPraHM3MOB: NHTAaHHE, JABIXAaHWE, BBIIEICHHE, IBUKECHHME, PA3MHOXKEHHUE, pa3BUTHE,
pa3apaKuMoCThb, TPUCTIOCOOIEHHOCTh. OpraHu3M — eIMHOE 1IEJI0e.

PazHooOpasue opraHu3MoB M UX Ki1accUpUKaIys (TaKCOHBbI B OMOJIOTHUU: IaPCTBA, TUIIBI (OTAEINbI),
KJIaCChl, OTPsibl (IOPSAKHU), ceMeCcTBa, poabl, BUAbL. bakTepuu u BUpychl Kak (JOpMbI KU3HU. 3HAUECHUE
OakTepHii U BUPYCOB B IPUPOJIE U B KU3HH YEIIOBEKA.

Jlabopamopnusie u npaxmuyeckue pabomut

M3yueHne KIeTOK KOXKUIIBI YEIIyH JTyKa MO/ JIYIIOH U MUKPOCKOIIOM (Ha MpUMEpe CaMOCTOSITEIbHO
MIPUTOTOBJIEHHOTO MUKpOTpernapara).

O3HaKOMJIEHHE C TPUHLIUIIAMU CUCTEMATUKH OPTaHU3MOB.

Hab6mronenue 3a morpebieHrneM BObI paCTCHUEM.

4. OpraHu3Mbl U cpea 00OMTaHHUS



[Tonatue o cpene oburtanus. BoaHas, Ha3eMHO-BO3IyIIHAs, NOYBCHHAs, BHYTPHOPTaHU3MEHHAS
cpensl oOutanus. IlpencraBurenu cpen obutanus. OcoOeHHOCTH cpeA OOUTaHUS OPTraHU3MOB.
[Tpucnocobnenus opranu3MoB K cpejie ooutanus. Ce30HHbIE H3MEHEHUS B )KU3HU OPTaHU3MOB.

Jlabopamopusie u npaxmuyeckue padoomot.

BrisiBneHne npucnoco0IeHui Opranu3MoB K cpeie OOuTaHus (Ha KOHKPETHBIX IPUMEPaXx).

IKCKypcuu uiu 6U0e0IKCKypcuu.

PacturenbHblil ¥ )KUBOTHBIA MUP POJHOTO Kpasi (KpacBeJeHue).

5. Ilpupoansbie coodmecTBa

[lonatue o mpupogHOM cooOiiecTBe. B3auMOCBsI3M OpraHM3MOB B IMPHPOTHBIX COOOIIECTBAX.
[Tumessie cBs3u B cooOmiecTBax. [IuiieBbie 3BeHbs, 1IENH U ceTH nutanus. [IpousBoaurenu, noTpeduTenu
U pa3pyLIMTENIN OPTaHUYECKUX BEIIECTB B MPUPOAHBIX cooduiecTBax. [IpuMepbl MpUpOIHBIX COOOIIECTB
(Jtec, mpya, 03epo U APYTrUe MPUPOIHBIC COOOIIECTBA).

HckyccTBeHHBIE COOOLIECTBA, UX OTIMYUTEIbHBIE IPU3HAKU OT IPUPOIHBIX cooliecTB. [IpuunHbl
HEYCTONYHMBOCTH UCKYCCTBEHHBIX COO0IIECTB. PONIb MCKYCCTBEHHBIX COOOIIECTB B KU3HU YETIOBEKA.

[Ipupoansle 30HbI 3eMiH, ux odutarenu. @nopa u payHa npupoAHbIX 30H. JlanAmadThl: TPUPOIHBIE
U KyJbTYpHBIE.

Jlabopamopnuvie u npakmuyeckue padomul.

N3ydyeHne UCKYCCTBEHHBIX COOOIIECTB M MX oOuTaTened (Ha mpUMepe akBapuymMa M JIpYrHX
HCKYCCTBEHHBIX COOOLIECTB).

IDKcKypcuu unu 6u0e0IKCKypcuu.

W3yuenmne npupoAHBIX cOOOMIECTB (Ha MpHUMEpe Jieca, 03epa, MpyAa, Jyra U JPYTuX MPHPOTHBIX
COOOIIECTB. ).

N3ydeHue ce30HHBIX SIBJICHUN B dKU3HU IPUPOIHBIX COOOIIECTB.

6. 7KuBasi npupo/a u 4eI0BeK

W3MmeHeHHs B HpUpOJie B CBSI3U C Pa3BUTHUEM CEJIBCKOTO XO034HCTBA, MPOU3BOJCTBA U POCTOM
YHUCICHHOCTH HaceleHUs. BnusHue uenoBeka Ha JKHMBYIO NPUPOAY B XoJe HCTOpuH. [yoOanbHble
9KOJIOTMYECKHE MpoOieMbl. 3arps3HeHHe BO3AYIIHOW W BOAHOM 000si0dueKk 3eMiH, MOTEepH IMOYB, HX
npenorBpamienue. IlyTu coxpaHeHust Ouojoruyeckoro pasHooOpazus. OxpaHseMble TEPPUTOPUH
(3amOBeIHMKH, 3aKa3HUKH, HAallMOHAJIbHBIE MapKW, NaMATHUKU npuponbl). KpacHas kHura Poccuiickoit
®enepanyn. Oco3HaHUE KU3HU KAK BEJIUKON [IEHHOCTH.

Ilpakmuueckue padomut.

ITpoBenenue akuuu no yoopke Mycopa B OnmkaiiliieM jecy, napke, CKBepe WK Ha MPHUIIKOJIbHON
TEPPUTOPUH.

6 KJIACC

1. PacTuTeJbHBI Opranusm

boranuka — Hayka o pactreHusx. Pazmensl 6otanuku. CBsi3b OOTaHUKHM C JPYTMMHM HayKamMHu U
TeXHUKOH. O01IMe NpU3HAKK pacTeHU.

Pa3nooOpasue pacreHuii. YpoBHU OpTraHHM3allid PACTUTEIBLHOTO OpraHu3Mma. Bricime u HH3IIHE
pacteHus. ClopoBbIE U CEMEHHBIE PACTEHUS.

PactutenbHas kierka. M3yueHne pacTUTEIbHONW KIIETKU IO/ CBETOBBIM MHKPOCKONOM: KJIETOYHAs
000J104Ka, S7po, HUTOIIa3Ma (TIACTH/IbI, MUTOXOHIPHH, BAaKyOJIH C KJIETOYHBIM COKOM). PacTurenbHble
TKaHU. OYHKIMU PACTUTEIBHBIX TKAaHEH.

Opransl U cucTeMbl OpraHoB pacTeHHi. CTpoeHHE OPraHOB PAaCTUTENILHOTO OPraHu3Ma, UX pojib U
CBSI3b MEXKIY COOOI.

Jlabopamopuvie u npakmuueckue padombui.

N3y4eHne MUKPOCKOIIMYECKOTO CTPOCHHMS JINCTA BOJHOTO PACTEHHUS JIO0JCH.

N3ydeHne cTpoeHUs pacTUTENbHBIX TKaHEN (MCII0JIb30BAaHUE MUKPOIIPENApaToB).

M3yueHne BHEIIHEro CTPOEHHs TPAaBSIHUCTOIO LIBETKOBOI'O PACTEHMs (HA JKUBBIX MIIM IepOapHBIX
9K3EMILIIpaX PacTeHUI): MACTYyIIbs CYMKA, pebKa AUKAas, IIOTUK €IKUNA U ApyTrUe pacTeHUs.

OOHapy)xeHHEe HEOPIraHNYECKUX U OPIraHUYECKUX BELIECTB B PACTCHUU.



IKCKypcuu unu 6u0e0IKCKypcuu.

O3HaKOMJICHHE B IPUPOAE C LIBETKOBBIMU PACTECHUSMH.

2. CrpoeHue U MHOroo0pa3ue NOKPbITOCEMEHHbIX PacTeHMii

CrpoeHnne cemsiH. CocTaB U CTPOCHHE CEMSH.

Bunbl KOpHEl U TUIIBI KOPHEBBIX CUCTEM. BuaonsmeHeHus kopHel. KopeHb — opraH 1o4BeHHOTO
(MuHepanbHOro) nutanusa. Kopu u kopHeBble cucTeMbl. BHelIHee 1 BHyTpeHHEee CTpOeHHE KOPHS B CBA3H
c ero Qgynkuusmu. KopueBoii uexnuk. 3onbl kopHs. KopueBbie Bomocku. Poct kopus. Ilormomenue
KOPHSIMU BOJbl M MHHEpPAIbHBIX BEIIECTB, HEOOXOAMMBIX DPACTEHHIO (KOPHEBOE JaBJIEHHE, OCMOC).
Bunonsmenenne KopHen.

[ToGer. Pa3Butue noGera u3 nouku. CtpoeHue cteOist. BHeltHee 1 BHYTpeHHEE CTPOEHUE JIUCTA.
Bunonsmenenust moOeroB: KOpHEBHINE, KIyOeHb, JykoBuIa. MX cTpoeHue, OHOIOTHYECKOE H
xo3sicTBeHHOe 3HaueHue. Ilober u mouku. JlucropacnosnoxeHue u jucrtoBas Mmozauka. CTpoeHue u
¢bynkuuu smcra. [IpocTeie M crnokHbIE JUCThS. Bumomsmenenus: muctbeB. OCOOEHHOCTH BHYTPEHHETO
CTPOEHUS JIUCTA B CBA3U C ero (pyHKIUAMM (KOXKHMIAa U yCTbUIA, OCHOBHAs TKaHb JIMCTA, IPOBOJSILNE
y4ku). JIucT — oprad BO3AyILIHOTO MUTAHHUS.

Crpoenue u pazHooOpasue 1BeTkoB. Conserus. [lnmoasl. Tumnsl mogos. PacipocTpanenue mionos u
CEMSIH B IIPUPOJIE.

Jlabopamopuvie u npakmuyeckue padomul.

N3ydyeHue cTpOEHHsS KOPHEBBIX CHUCTEM (CTEpKHEBOW M MOYKOBATOW) Ha IMpUMepe repOapHbIX
9K3EMILIIPOB MJIU JKHUBBIX PACTCHUI.

N3ydyenune Mukpomnpenapara KJIeTOK KOpHS.

O3HakoMJIEHME C BHEIIHUM CTPOCHHEM JIMCTHEB W JIUCTOPACHOJOXKEHHEM (Ha KOMHATHBIX
pacTeHHUsIX).

W3yuenne cTpoeHus BEreTaTUBHBIX U T€HEPAaTUBHBIX I10YEK (Ha MpUMepe CUPEHH, TOTOJISA U APYTUX
pacTeHuit).

M3yueHne MUKPOCKOITMUYECKOTO CTPOCHUS JIUCTA (Ha TOTOBBIX MUKPOIIpenaparax).

PaccmaTprBaHMEe MUKPOCKOIIMUECKOTO CTPOEHMSI BETKH JiepeBa (Ha TOTOBOM MUKpOIIpenapare).

HccnenoBanue CTpOSHUsI KOPHEBUINA, KITYOHS, TyKOBUIIBI.

N3yuenne cTpOeHHs LIBETKOB.

O3HaKOMJIEHHE € PA3IMYHBIMUA TUIIAMH COLIBETHUH.

N3yuenne cTpoeHUs CEMSH ABYI0JIbHBIX PACTCHUM.

N3ydyeHne cTpoeHus CEMsIH OJHOJOJIBHBIX PACTEHUI.

3. 7Ku3HeaesATeJbHOCTH PACTUTEIHLHOTO OPraHU3Ma

OO0OMeH BemiecTB y pacTeHui

Heopranunueckue (Boaa, MUHEpaJIbHBIE COJIM) U OpraHMYECKHE BelecTBa (OENIKU, JKUPbI, YTIEBOBL,
HYKJIEMHOBBIE KHCJIOTHI, BATAMUHBI U JIpyTHe BEIECTBa) pacTeHHs. MHUHepalbHOE MUTaHWE PACTEHUH.
VY nobOpenusi.

ITuranue pacrenus.

[Tornomenne KOpHSMH BOABI M MHHEpAIbHBIX BEIIECTB, HEOOXOAMMBIX PACTEHHIO (KOpPHEBOE
nasnenue, ocmoc). IlouBa, e€ monoponue. 3HaueHHe OOpPaOOTKM IMOUYBHI (OKYYMBAHHE), BHECCHMS
ynoOpeHui, NpopexuBaHUs MPOPOCTKOB, MOIUBA [T )KU3HU KYJIbTYPHBIX pacTeHuil. [ uapononuka.

®otocunTes. JIcT — opran BO3AYIIHOIO MUTaHMUA. 3HayeHHe (GOTOCHHTE3a B MPUPOJE U B JKU3HU
YeJI0BEKa.

JAbIxaHue pacTeHus.

JIpIxaHne KOpHs. PhIXjieHne MOYBBI JUIsl YIYYIICHUS JbIXaHUs KOPHEU. Y CIIOBHSI, PEMSTCTBYIOIINE
JBIXaHUI0 KOopHeH. JIMCT kKak opraH npixaHus (yCThUYHBIN anmapar). [loctymnnenue B 1MCT aTMOC(EpHOTO
Bo3ayxa. CuiibHas 3anbUIEHHOCTh BO3/YyXa, KaK MPEMsTCTBUE Ul AbIXaHHs JucTheB. CTebensb Kak opraH
IbIXaHUsl (HaIM4YMe YCTBUI[ B KOXHIlE, dyedeBHYeK). OCOOCHHOCTH ABIXaHUS pacTeHui. B3anmocBs3b
IBIXAHUS PACTEHUs C (POTOCHHTE30M.

Tpancnopr BelecTB B paCTEHUH.



CB3b KJIETOYHOTO CTPOEHUs cTeds ¢ ero pyHkuusMu. Poct crebist B ummny. Kierounoe ctpoenne
cTeOJIs1 TPaBSIHUCTOTO PacTEeHUs: KOXKUIA, MPOBOIAIINE MYyYKH, OCHOBHAs TKaHb (mapenxuma). Kierounoe
CTpOCHHE CTeOMsl IPeBECHOr0 pacTeHus: kopa (mpoOka, 1y0), kamMOui, qpeBecuHa u cepieBuHa. Poct
cte0ns B Tonmuny. [IpoBoasimue Tkanu KopHs. TpaHCOPT BOABI 1 MUHEPAIBbHBIX BELIECTB B paCTEHUU
(cocyabl apeBecuHBbI) — BOCXOsui ToK. Mcmapenue Boabl yepe3 cteOenb U JUCThs (TpaHCIHUpaius).
Perynsmus ucnapenus BoAbl B pacTeHUU. BiusHue BHEIIHUX YCIOBMI Ha MCHapeHue BoAbl. TpaHcmopT
OpPraHMYECKUX BEILECTB B PaCTEHUHU (CUTOBUIHBIE TPYOKH J1y0a) — HUCXoAA1 i TOK. [lepepacnpenenenue
U 3allacaHue BeIleCTB B pacTeHuu. Brinenenue y pacrenuii. Jlucronan.

Poct u pasBuTHe pacrenus.

[Ipopacranue cemsiH. YcnoBus mnpopactanusi cemsiH. [lonroroBka cemsiH k moceBy. PasBurtue
IIPOPOCTKOB.

OobpazoBarenbHble TKaHu. KoHyc HapacTtaHus mobera, pocT KOHUMKA KOpHsS. BepxyiiedHslii u
BCTaBOUHBII pocT. PocT KopHs 1 cTebi1st B TONMIIMHY, KaMOuil. OOpa3oBaHue rOAUYHBIX KOJIEI] y APEBECHBIX
pactenuii. Biusaue guroropmoHoB Ha pocT pactenus. PoctoBeie nBuxkeHus: pacrenuid. Passutre nodera
U3 MOYKH.

Pa3smuoxenune pacteHuil u ero 3Hadenue. CeMeHHOE (T€HEPATHBHOE) PAa3MHOXKEHHE PACTCHHIA.
IBerku u couserus. OmnbuieHue. IlepexkpéctHoe omnbUIeHHE (BETPOM, IKUBOTHBIMH, BOJOW) U
camoomnbiieHue. J[BoiitHoe oriogoTBopenue. Hacnenoanue nmpu3HakoB 000MX pacTeHUM.

BereratuBHOE pa3sMHOMKEHHE IIBETKOBBIX PACTEHUMU B NOpHUpoJe. BereraTuBHOE pa3sMHOXKEHHE
KynbTypHbIX pacTteHuil. Kinonbl. CoxpaHeHuEe NPHU3HAKOB MATEPHUHCKOTO pAcTeHHUsS. XO3SHUCTBEHHOE
3HAYEHHUE BEreTaTUBHOTO Pa3MHOXKEHUS.

Jlabopamopnusie u npakmuyeckue padomeul.

Habnronenue 3a pocToM KOpHSI.

Hab6mronenue 3a pocroM mooera.

Omnpenenenve Bo3pacTta JepeBa Mo CIuiy.

BrisiBneHMe nepeiBUKEHNS BOABI 1 MUHEPAIbHBIX BELLECTB 10 APEBECHHE.

Haburoienue nporecca BblAeNEHUS KUCIOPO/Ia Ha CBETY aKBaPUYMHBIMU PAaCTEHUSIMH.

W3yuenue poiau peIXJIE€HUs Ul AbIXaHUS KOPHEH.

OBnaneHue npuéMaMH BEreTaTUBHOTO pPAa3MHOXKEHHUS pacTeHUN (YepeHKOBaHUE I0OEros,
YepeHKOBAaHHUE JIUCTHEB U JIPYTHe) Ha IpUMepe KOMHATHBIX pacTeHUH (TpaJecKaHIus, CeHII0IMs, OeroHus,
CaHCEBbEpA U JIPYyTrUe pacTCHUS).

Onpenenenne BCXOKECTH CEMSH KyJIbTYPHBIX PACTEHUH U IIOCEB UX B IPYHT.

HabuntoieHue 3a pocToM U pa3BUTHEM LBETKOBOI'O PAaCTEHMs] B KOMHATHBIX YCIOBUSX (Ha Mmpumepe
(haconu WK MOCEBHOTO TOPOXa).

Onpenenenre ycaoBUi MPopacTaHUs CEMSIH.

7 KJIACC

1. CucremaTrnyeckue rpynmnbl pacTeHuit

Knaccudpukanus pacrenuii. Bun kak ocHoBHas cucrematuueckass kareropusi. Cucrema
pactuTenbHOro Mupa. Husiume, BhIclIMe CIOPOBBIE, BHICIIME CEMEHHbIE pacTeHHs. OCHOBHBIE TaKCOHBI
(kaTeropun) CUCTEMAaTHUKH pacTeHHil (I1apCcTBO, OTAEIN, KiIacc, MOPSI0K, CEMENHCTBO, pos, Bua). Mcropus
pa3BUTHS CUCTEMATHKH, OITMCAHUE BUJIOB, OTKPBHITHE HOBBIX BUJIOB. POJIb cicTeMaTHKU B OMOJIOTHH.

Huszmme pactenus. Bomopocnu. OOmas xapaktepuctuka Bojopocieil. OJHOKIETOYHBIE |
MHOTOKJIETOUHBIE 3€NEHbIE BOAOpocad. CTpOEHME U IKU3HEIEATENBHOCTh 3€JIEHBIX BOJOPOCIEH.
Pa3zmuoxkeHue 3enéHbIx Bojopociei (becronoe u nonosoe). bypbie 1 kpacHble BOJOPOCTH, UX CTPOCHHE U
KHU3HEIEATEIbHOCTh. 3HAUEHUE BOJOPOCIEN B IPUPOJE U KU3HU YEIIOBEKA.

Briciiue ciopoBbie pacteHus. MoxoBuanbie (Mxu). OOmas xapaktepuctiuka MxoB. CTpoeHue u
KU3HEICIATSILHOCTh 3€JEHBIX U c(arHOBBIX MXOB. IIpHCIIOCOOIEHHOCTh MXOB K JKM3HH Ha CHIIBHO
YBJIQKHEHHBIX MOuYBax. Pa3MHOKeHHE MXOB, IIUKJ Pa3BUTHS Ha MpUMeEpPEe 3eIEHOT0 MXa KYKYIIKUH JIEH.
Ponp MxoB B 3a0omaumBaHuu TOYB U TOpdoobpazoBanuu. lcmonp3oBanue Topda U MPOAYKTOB €ro
nepepabOTKH B XO3SIMCTBEHHOM €SI TEIILHOCTH YeJIOBEKa.



[Tnaynouaneie (ILmaynst). XBomeBuaasie (XBomw), [TamoporaukoBuansie (ITlamoporauku). O0mas
XapaKTePUCTHKA. YCJIOXKHEHHE CTPOCHHUS MANOpPOTHUKOOOPA3HBIX PACTEHUH MO CPABHEHHUIO C MXaMH.
OCOOEHHOCTH CTPOCHUSI M JKU3HEACATEIbHOCTU IUIAYHOB, XBOLICH M MAlOpPOTHHKOB. Pa3MHOXeHHe
NanopoTHUKOOOpa3HbIX. Llukn pa3BuTus mnanopotHuka. Pojib JApeBHUX MNanmoOpOTHUKOOOPAa3HBIX B
00pa3oBaHNH KAMEHHOTO YIJIsl. 3HAaU€HHUE MMallOPOTHUKOOOPA3HBIX B IPUPOJIE U )KU3HH YETIOBEKA.

Briciine cemennbie pactenus. ['omocemennbie. OOIas XapakTepucTHKa. XBOWHBIC PACTCHHS, UX
paszHooOpaszue. CTpoeHUE U KU3HENEATEIHPHOCTh XBOWMHBIX. Pa3MHOKEHHE XBOWHBIX, ITUKJI PAa3BUTHUS Ha
IpUMepe COCHBL. 3HaUE€HUE XBOWHBIX PACTEHUN B MPUPOJIE U KU3HU YETIOBEKA.

[ToxpeiTocemenHbie (1IBeTKOBBIE) pacTeHus. OOmas xapakrepuctuka. OCOOCHHOCTH CTPOCHHS H
KHU3HECSATEIbHOCTU MOKPHITOCEMEHHBIX KaK Hanbosiee BHICOKOOPTaHM30BAaHHOW TPYIMIbl PACTEHUH, HX
rocnofcTBo Ha 3emie. Kiaccudukanus MOKPHITOCEMEHHBIX pacTeHuil: kiacc J[BynonmpHBIE M Kilacc
Opnononbuseie. [IpusHaku kiaaccoB. LMK pa3BUTHS TOKPHITOCEMEHHOTO PACTEHUS.

CemMelicTBa MOKPHITOCEMEHHBIX (LIBETKOBBIX) PAaCTEHUH (M3Yy4arOTCsl TPU CEMEWCTBAa PAacTEHUM MO
BBIOOPY y4HTENs ¢ Y4ETOM MECTHBIX YCIOBHUH, IPU 3TOM BO3MOXHO M3ydaTh CEMEHCTBA, HE BOIIEIIINE B
IepeyeHb, €CIM OHU SIBISIIOTCS HauOoJsiee paclHpoCTpaHEHHBIMU B JJAHHOM pEruoHe). XapaKTepHble
pHU3HaKu cemeicTB kiacca JBynonsabie (KpecronserHsie, min Kamyctheie, Pozornsernsie, miu Po3ossie,
MotsuibkoBsie, uiau bobosslie, [lacinénoBsie, CiioxHONBETHBIE, WM ACTpoBbIe) U Kiacca OIHOIOJIbHbBIC
(JIuneitnbie, 3maku, wnu MsTiukoBbie). MHoroobpasue pacrenuil. [lukopacryiiue npeacTaBUTEIN
cemelncTB. KynpTypHbIE IPEICTABUTENIN CEMEUCTB, UX UCIIOIb30BAHUE YEIIOBEKOM.

Jlabopamopnusie u npakmuyeckue padoomeol.

N3ydeHnue cTpoeHus: 0JHOKJIETOUYHBIX BOJOPOCIEH (Ha IpUMepe XJIaMHUIOMOHA/Ibl U XJIOPEILIBI).

W3ydyeHue CTpoeHHsS MHOTOKJIETOYHBIX HHUTYATHIX BOAOPOCIEH (Ha MOpUMEpEe CIUPOTHPHI U
YIIOTPHUKCA).

W3ydeHue BHEUTHETO CTPOCHUS MXOB (HAa MECTHBIX BHJIAX).

N3ydeHue BHEUTHETO CTPOCHUS MATOPOTHUKA UM XBOLIA.

N3yueHune BHEUTHETO CTPOEHUS BETOK, XBOH, IIMILIEK U CEMSIH TOJIOCEMEHHBIX paCTeHU (Ha mpuMepe
€JI1, COCHBI UJIU JINCTBEHHUILIBI).

N3yueHune BHELIHErO CTPOEHUS TOKPHITOCEMEHHBIX PACTEHUH.

N3yuyenune npusHakoB npezncraButeneil cemeiictB: Kpecrousernsie (Kamycthbie), Po3onBserHbie
(Po3oBeie), MoTbutbkoBbie (BoboBbIe), ITacnénoBsie, CnoxuorBeTHble (AcTpoBbie), Jlneiinbie, 3maKu
(MsiTnukoBbIe) Ha repOapHBIX U HaTypalbHBIX 00pa3lax.

Omnpenenenue BUJIOB pacTeHUH (Ha MpUMepe TPEX CEMEHCTB) C MCIIOJIb30BAaHUEM OIpeaesnTeNei
pacTeHU WM ONPENEIUTEIbHBIX KapTOUEK.

2. Pa3BuTHe pacTHTeJLHOr0 MUpa Ha 3emJie

OBOJIIOIIMOHHOE pa3BUTHE pacTuTenbHOro Mupa Ha 3eme. CoxpaHeHHe B 3€MHOM KOpe
pacTUTENBHBIX OCTAaTKOB, MX U3ydeHUE. «KHUBbIE HCKOMTaeMbIe» PaCTUTENBLHOIO HapcTBa. JKU3Hb pacTeHui
B BoJie. [IepBble Ha3eMHBbIe pacTeHUs. OCBOCHUE PACTEHHUSIMU CYIIU. DTallbl pa3BUTUS HA3€MHBIX PACTEHUN
OCHOBHBIX CUCTEMATUYECKUX I'pynn. Beimepiiine pacTeHusl.

IKcKypcuu unu 6u0eoIKCKypcuu.

Pa3Butue pactutenbHoro Mupa Ha 3emiie (3KCKYpCUs B MaJCOHTOJOTMUUECKUI WM KpaeBeIueCKHUil
My3ei).

3. PacreHusi B NPUPOAHBIX CO001IECTBAX

Pactenus u cpena oburanus. Jkonoruueckue (aktopbl. PacTeHus u yciaoBHsI HEKUBOM NMPUPOIbL:
CBET, TeMIleparypa, Biara, aTMocepHbIi BO3ayX. PacTeHus M yCIIOBUS JKUBOW MPUPOIBL: MPSIMOE H
KOCBEHHOE BO3JIEHCTBHE OpPraHm3MoB Ha pacteHus. [IpucnocobieHHOCTh pacTeHud K cpeae OOMTaHMs.
B3aumocssi3u pacteHuit Mexxay co0oil v ¢ APYruMU OpraHu3MaMHu.

Pacturenbupie coobmecTBa. BumoBoit cocTaB pacTUTENBHBIX COOOIIECTB, Mpeodagaoniue B HUX
pacrenus. Pacripenenenue BUAOB B PACTUTENbHBIX cooOmiecTBax. Ce30HHbIE HM3MEHEHHS B JKU3HU
pacTuTenbHOTO coobmiecTBa. CMEHa pacTUTENBHBIX COOOMIECTB. PacTUTEIhHOCTE (pacTUTEIBHBIN MTOKPOB)
IIPUPOAHBIX 30H 3eMin. Dnopa.

4. PacTeHus U 4eJIOBEK



KynbrypHble pacTeHuss M UX HpoHcxoxjaeHue. LIeHTpsl MHOrooOpasus M NPOUCXOXKICHUS
KyJIbTYPHBIX pacTeHui. 3emnenenue. KylbTypHble paCTeHHs CEIbCKOXO35MCTBEHHBIX YTOAUN: OBOIIHBIE,
IUIOIOBO-ATOHBIE, TOJeBble. PacTenus ropomga, ocoOeHHOCTh ropozackor ¢uopsl. Ilapku, necomapkw,
CKBepbl, OoTaHuMyeckue caibl. JlekopaTuBHOE IBETOBOJACTBO. KOMHaTHbIE pacTeHUs, KOMHATHOE
1BeTOBOJICTBO. [lociencTBust nedarenpbHOCTH 4YenoBeKa B 3kocucTeMax. OxpaHa pacTUTENBHOIO MHpA.
BoccraHoBieHre YMCICHHOCTH PEIKHUX BHJIOB PAacTeHUM: 0co00 OXpaHseMble MPUPOIHBIE TEPPUTOPUU
(OOIIT). Kpacnas kuura Poccun. Mepbl coxpaHeHus: paCTUTENBHOIO MUPA.

IKCKypcuu uiu 6U0C0IKCKypCcuu.

N3yueHne cenbCKOX035MCTBEHHBIX PACTCHUM PErMOHA.

N3ydeHue cOpHbIX pacTeHUN peruoHa.

5. I'puosbl. JInmaiitnnku. bakrepun

I'pu6bl. O6mmas xapakrepuctuka. llnsnounsie rpulbl, UX CTpOEHHUE, MUTAHUE, POCT, PA3MHOKEHHE.
CpenoOHbIe U AI0BUTHIE TPUOBL. Mepbl MpoQHUIaKTHKH 3a00JIeBaHU, CBSI3aHHBIX C TpuOaMu. 3HaueHHE
HUIIOYHBIX TPUOOB B IPUPOJHBIX COOOILECTBAX M KU3HU 4dejoBeka. [IpombllieHHOE BbIpallliBaHUE
LUIANOYHBIX IPUOOB (IIaMIIMHBbOHBI).

ITnecHeBsie rpudsl. JpoxokeBble rpuObl. 3HaU€HHE IJIECHEBBIX U JIPOACKEBBIX I'PUOOB B MPUPOJIE U
YKU3HH yesioBeka (muiieBas u (papMaiieBTHuecKasi IpOMBIIUICHHOCTb U JPYTHE).

[Tapazutuyeckue rpudsl. PaznooOpa3ue u 3HaYeHHE Mapa3uTUYECKUX I'pUOOB (TOJIOBHS, CIIOPBIHbS,
dutodTopa, TpyToBUK U npyrue). boppda ¢ 3a001eBaHNIME, BEI3BIBAEMBIMU TAPA3UTHUECKUMH TPUOAMHU.

JIMaliHUKK — KOMIUIEKCHBIE opranu3Mbl. CTpoeHune nuiaiHukoB. [lutanue, poct U pasMHOXKEHHE
JUIIAHUKOB. 3HaYEHHUE JUIIAWHUKOB B IPUPOJIE U )KU3HU UEIOBEKa.

bakrepun — nosaepHsle opranu3mbl. O0mas xapakrepuctuka Oakrepuil. bakrepuanbHas KieTka.
Pasmuoxenue Oakrtepwmii. Pacipoctpanenue Gakrepwmii. PazHooOpasue Oakrepuii. 3HaueHUEe OakTepwii B
IPUPOJHBIX cooOIecTBax. bosesHeTBopHbIE OGaKTEpUH U MEPbI TPOGMIAKTUKY 3a00JI€BaHUN, BEI3bIBAEMbBIX
OaxTepusaMu. baktepun Ha cityx0e y yenoBeka (B CelIbCKOM X035HCTBE, IPOMBIIIIEHHOCTH).

Jlabopamopuvie u npaxmuyeckue padomul.

N3ydenue cTpoeHus: OTHOKIETOUYHBIX (MYKOP) U MHOTOKJIETOYHBIX (ITEHUIMILT) IJIECHEBBIX TPHUOOB.

W3yuenne CTpOEHHUs IJIOJOBBIX TeJNl IUISMOYHBIX IPUOOB (MM M3yYEHHUE LUIAMNOYHBIX I'pPHOOB Ha
MYJISIKaX).

N3yuyeHue cTpOeHHUs INIIAHHUKOB.

N3ydenue ctpoeHus 6aktepuil (Ha TOTOBBIX MUKpOIIpenaparax).

8 KJIACC

1. 7KuBoTHBIN Oprannzm

3oosorusi — Hayka O JKMBOTHBIX. Paszzmensl 30o0moruu. CBsA3b 300JI0TMM C JAPYTMMH HAayKaMH U
TEXHUKOM.

OO1u1re npu3HaKy >KUBOTHBIX. OTINYNS KUBOTHBIX OT pacTeHU. MHOT0OOpa3ue ’KMBOTHOTO MUpA.
OAHOKJIETOYHBIE U MHOTOKJIETOYHBIE KUBOTHBIE. DOpMa Tesa KMBOTHOTO, CHMMETpPHSI, pa3Mephbl Tesa U
IpYyTOE.

XKusotHas knetka. OTKpbITHE XUBOTHOU KieTku (A. JleBeHryk). CTpoeHHe *KHUBOTHOM KIIETKU:
KJIETOYHass MeMOpaHa, OpPraHOMABI MEPEIBIKEHUS, SAPO C SAPBIIIKOM, LUTOIUIa3Ma (MUTOXOHAPHUH,
MUIIEBapUTEIbHBIE M  COKpPaTUTENbHBIE BaKyOJIM, JIM30COMBI, KJIETOYHBIH 1eHTp). IIpouecchl,
npoucxojsmue B kietke. [lenenue kinetku. TkaHM KUBOTHBIX, MX pazHooOpasue. OpraHbl U CHUCTEMBI
OpraHoB KHUBOTHbIX. OpraHu3M — eIMHOE LIEJI0E.

Jlabopamopuvie u npakmuueckue padombui.

HccnenoBanue noj MUKpOCKOTIOM TOTOBBIX MUKPOIPENAPaTOB KJIETOK U TKaHEH KUBOTHBIX.

2. CTpoeHHe U KU3HeIeATEIbHOCTh OPraHNu3Ma KUBOTHOI O

Onopa u ABWKEHHE >KUBOTHBIX. OCOOEHHOCTH THMAPOCTAaTHYECKOI'O, HAPYKHOTO M BHYTPEHHEIO
CKeJleTa y JXKMBOTHBIX. llepenBrKeHHE y OJHOKJIETOYHBIX (aMEOOBHIHOE, JKI'YTHKOBOE). MBIIICUHbIE
JBMKEHUS Y MHOTOKJIETOUHBIX : TIOJIET HACEKOMBIX, ITHIL, IJIABAHUE PHIO, IBMXKEHUE 110 CYyIIE TO3BOHOYHBIX
KMBOTHBIX (TIOJI3aHME, Oer, Xoab0a 1 Apyroe). PhruakHble KOHEUHOCTH.



[luTaHne W NUILIEBApEHUE Yy JKUBOTHBIX. 3HadeHWE MnuTaHud. [luTaHue W nUIIEBapeHHE Y
IPOCTEHIINX. BHYTPHUIIONOCTHOE ¥ BHYTPUKJIETOYHOE IHUINEBAPEHUE, 3aMKHYTas U CKBO3Has
MUIIEBApPUTENIbHAS CHUCTEeMa Yy Oecno3BOHOYHBIX. IIWIIeBapuTENbHBIA TPakT y MO3BOHOYHBIX,
nuIneBapuTenbHblie kene3bl. DepMeHThl. OCOOEHHOCTH MUILEBAPUTEIBHOW CHCTEMBl Yy MpeicTaBUTENIeH
OTPsAI0B MJIEKOIIUTAOIIHX.

JlbIxaHue *KHUBOTHBIX. 3JHaU€HHE AbIXaHUs. ['a3000MeH uepe3 BCIO MOBEPXHOCTh KieTkH. JKabepHoe
npixanue. HapyxHble u BHyTpeHHHE ka0pbl. KoxHoe, TpaxeiiHoe, 1ErouHoe AbIXxaHue y oOuTaTeneil Cymim.
Oco6eHHOCTH KOKHOTO AbIXaHUs. Posib BO3AYIIHBIX MELIKOB Y ITHULI.

TpaHcnopT BelecTB y )KMBOTHBIX. POsIb TpaHCIIOpTa BEIIECTB B OPraHU3Me KUBOTHBIX. 3aMKHYTas U
HEe3aMKHYTasi KPOBEHOCHBIE CHCTeMBbl y Oecrno3BoHOYHbIX. Cepalie, KpoBeHOCHbIe cocyibl. CIIMHHON U
OpIOIIHOIM COCYIBl, KamWJUIAPHI, «IOXKHBIE cepaua» y 1oxzaeBoro uepBi. OcoOEHHOCTH CTpPOCHHUS
HE3aMKHYTOW KpPOBEHOCHOH CHUCTEMbl Y MOJUIIOCKOB M HacekoMblX. Kpyrum kpoBooOpaieHus u
0COOEHHOCTH CTPOCHHS CEPIeI] y MMO3BOHOYHBIX, YCIOKHEHHE CUCTEMBI KPOBOOOPAIICHHSI.

Bbinenenue y KMBOTHBIX. 3HAY€HHME BBIJCJIICHUS KOHEYHBIX IPOAYKTOB OOMEHa BEIECTB.
CokpaTuTenpHble BakyoJd y HpocTediiux. 3BE3QUaThle KIETKM M KaHAIbLbl Yy IUIOCKUX YEpBEW,
BbIJICJIUTENIbHBIE TPYOOUKH U BOPOHKH Y KOJIbUATBIX YepBed. ManblUrueBbl coCybl y HaceKOMBIX. [Touku
(TyJOBHIIIHBIE W Ta30BbI€), MOUYETOYHHKH, MOYEBOH ITy3bIPh Yy MO3BOHOYHBIX JKUBOTHBIX. OCOOCHHOCTH
BBIJICJICHUS Y IITUL], CBA3aHHBIE C ITOJIETOM.

[TokpoBbl Tena y >KMBOTHBIX. [IOKPOBBI y O€CIO3BOHOYHBIX. YCIIOKHEHHE CTPOSHHS KOXH Y
1103B0HOUYHBIX. Koka kak opran BeinencHus. Posp koxu B Terioornaude. IIponssoansie koxu. Cpencrsa
MMACCUBHOW M AKTUBHOM 3aILUTHI Y 5KUBOTHBIX.

Koopaunanus u perynsuus )KU3HEAEATENbHOCTH Y )KUBOTHBIX. Pa3apakuMoCTh y OJHOKJIETOYHBIX
*KUBOTHBIX. Takcucel (PoroTakcuc, TpoPoTakCUC, XEMOTAKCUC U APyrue Takcuchl). HepBHas peryssiusi.
HepsHas cuctema, e€ 3Hauenue. HepBHas cuctema y 0ecrio3BOHOUHbIX: ceTdartas (auddysHas), ctBonoBas,
y3noBasi. HepBHasi cuctema y mo3BOHOUHBIX (TpyOuaTas): TOJIOBHOM M CIIMHHOW MO3T, HEPBHI. Y CJIO)KHEHHE
TOJIOBHOTO MO3ra OT pbI0 a0 miekonurtaromux. [losBieHne OONbIIMX MOJYyHIApUi, KOPbI, OOpO3a |
n3BUIMH. ['ymopanbHas perynsauusa. Poas ropMOHOB B W3HM KMBOTHBIX. [IomoBeie ropmonsl. I1onosoi
aumopdusm. Opransl uyBCTB, MX 3HadueHue. Penentopsl. [IpocTeie u cnoxxHble (paceTouHble) I1aza y
HaceKoMbIX. OpraH 3peHus M ciayxa Yy IO3BOHOYHBIX, UX YycliokHeHue. OpraHbsl OOOHSHMS, BKyca U
ocsi3aHUs y 0€CIIO3BOHOUHBIX U MTO3BOHOUYHBIX KUBOTHBIX. Opran 00KOBO JTMHUHU Y PHIO.

[loBenenne *UBOTHBIX. BpoknéHHOoe M NpuOOpeTEHHOE NOBEIEHUE (MHCTUHKT WU HayudeHHe).
Hayuenue: ycnoBHble pedieKkchl, UMIPUHTUHI (3ameyarieHue), uHcat (moctuwxkenue). [loBenenue:
MUIIEBOE, 00OPOHUTEIBHOE, TEPPUTOPHATIbHOE, OpauHoe, UcciaeaoBaTeabckoe. CTUMYIbI TOBEAEHUS.

Pa3smHOXeEHME 1 pa3BUTHE KUBOTHBIX. becronoe pasMHOXKEHHE: NEJIEHNE KIETKH OAHOKIETOYHOTO
opraHMsma Ha JBe, ModkoBaHue, (pparmenrtauus. IlomoBoe pazmHoxeHue. [IpenmyiecTBo IMOIOBOTO
pazMHOxeHus. [losoBele xkenessl. SAnunukn n ceMeHHUKU. [lomoBele kieTkn (ramersl). OMI0J0TBOPEHHUE.
3urota. Ilaprenorenes. 3apoasiieBoe pa3Butue. CTpoeHue siina nrulbl. BHyTpuyrpoOHOEe pa3Butne
MJIEKONUTAIONUX. 3apoibiieBbie 00omouku. [TnanenTa (nerckoe mecto). Ilynounslii kaHaTHK (ITyIOBHHA).
[TocTamMbpuoHanbHOE pazBuTHE: NMpsMoe, HerpsiMoe. Metamopdo3 (pa3BUTHE C MPEBPALICHUEM): TTOTHBIN
Y HEIOJIHBIN.

Jlabopamopusie u npaxmuyeckue padoomol.

O3HaKOMJIEHHE C OpraHAMU OIOPBI U ABMXKEHHUS Y )KUBOTHBIX.

N3ydenne cnocoO0OB MOTIIONMIEHUS TUILIH Y KUBOTHBIX.

N3yuenne crnocoOOB bIXaHUs Y )KUBOTHBIX.

O3HakoMJIEHHE C CHCTEMaMH OPraHOB TPAHCIIOPTA BEIIECTB y dKUBOTHBIX.

N3y4yeHne MOKpOBOB TeNa y KUBOTHBIX.

N3y4yeHne opranoB 4yBCTB Y )KUBOTHBIX.

dopMUpOBaHUE YCIOBHBIX PE(PICKCOB y aKBAPHYMHBIX PBIO.

CrpoeHue siiila U pa3BUTHE 3apOJIbIIIA NTUIBI (KYPHILIBI).

3. CucremaTuyeckue rpynmnbl ;kUBOTHBIX



OCHOBHBIE KaTETOpUM CHUCTEMATUKM XUBOTHBIX. BUJ Kak OCHOBHas cucTeMaTudeckas KaTeropus
KUBOTHBIX. Kilaccuduxaumsa >xuBoTHbIX. Cucrema XHBOTHOro Mupa. CHcTeMaTHYeCKHE KaTeropuu
KUBOTHBIX (LIApCTBO, THI, KJIAcC, OTPAL, CEMEHCTBO, pPOJ, BHI), HUX CONOJYMHEHHE. buHapHas
HOMEHKIaTypa. OTpakeHuEe COBPEMEHHBIX 3HAaHUU O IPOUCXOXKACHHH U POJACTBE IKUBOTHBIX B
KJIAaCCU(UKALIUN KUBOTHBIX.

OpHOKIIETOUHBIE JKUBOTHbIE — mpocrermue. CTpOCHHE M JKU3HEICATECIBHOCTh IPOCTEHUIIUX.
Mecroobutanue u o0pa3 xu3Hu. OOpa3zoBaHHME NHMCTHI NPU HEOIATONPUATHBIX YCIOBHSX CPEJBbI.
MHorooOpa3ue npocredinx. 3Ha4eHue MNPOCTEHIIMX B MPUPOJAE M KU3HMU desnoBeka (oOpa3oBaHue
0CaJI0UHBIX TOPOA, BO3OyauTenu 3a0oieBaHMid, cuMOMOTHYECKUEe BHUbI). [1yTH 3apaxkeHust yesnoBeka u
MepbI IPO(UITAKTUKH, BbI3bIBAEMbIE OJTHOKJIETOUYHBIMHU )KUBOTHBIMU (MAJISIPUNHBIN IJ1a3MOIUH).

Jlabopamopusie u npakmuyeckue padomuol

HccnenoBanue crpoeHust UHQy30opuu-Tyenbku U HabmoaeHue 3a e€ nepeasrkeHueM. M3yuenue
XEMOTAKCHCA.

MHorooOpasue npocTelmx (Ha rOTOBBIX Mpernaparax).

Wzrorosrenne Moienu KIETKH mpocTenmiero (aMeéonl, HHY30pHUH-TyPETbKA U IPYTOE. ).

MHoroxk/1eTo4Hble ;kuBOTHbIe. KnmeunonosaocTHpie. O0mas xapaktepuctuka. MecrooOuTaHue.
OCOOEHHOCTH CTPOSHHS M JKU3HEACATEILHOCTH. DKTOEpMa U SHTOJiepMa. BHYTPHITOIIOCTHOE M KJIETOYHOE
nepeBapuBanue nuimu. Perenepauus. Pedrexc. becnonoe pasmHoxenue (moukoBanue). Ilonooe
pa3MHOXKEHUE. I'epmadpoauTuzm. Pa3znenpHOMONBIE KHILEYHOIIOJIOCTHBIE. MHuoroobpa3ue
KMILIEYHOIIOJIOCTHBIX. 3HAYEHHE KAIIEYHOIIOJOCTHBIX B IPUPOE U )KU3HU YesoBeka. KopalsioBble MoauImsl
U UX pojb B pudooOpa3oBaHUU.

Jlabopamopuvie u npakmuyeckue padomul.

HccnenoBanue cTpoeHus: IPECHOBOAHOM TUAPHI U €€ NepeBUKEHUS (IIIKOJIbHBIN aKBapuyM).

HccnenoBanue NuTaHus TUAPHl JaQHUSAMU U LUKIONAMH (IIKOJIbHBIN akBapHyM).

N3rotoBnenne Moaenu NpecHOBOIHOM TUAPHI.

Ilnockme, kpyrable, Koab4aTblie YepBu. OOmas xapakrepuctuka. OCOOEHHOCTH CTPOEHUS U
KHU3HEICSITEIbHOCTH IUIOCKUX, KPYIJIBIX M KOJbuUaThiX uepBeil. MHorooOpasue depseil. [lapasutuueckue
IUIOCKUE U KpyTJible 4epBU. LIUKiIbI pa3BUTHs NEUEHOYHOTO COCAIbIINKA, OBIYBETO IIETIHS, YeIOBEUECKON
ackapuzapl. YepBu, uX [OpuUCIOCOOJEHMS K  Mapa3uTU3My, Bpel, HAHOCHUMBIN  4YElIOBEKY,
CEJIbCKOXO3SIICTBEHHBIM ~ PAacCTEHMSIM U JKMBOTHBIM. Mepsl 1O MNPEAYNPEKICHUIO  3apaykeHUs
napasuTHYECKUMHU YepBsiMU. Poiib yepBeli kak mo4BooOpazoBaTesiei.

Jlabopamopuvie u npaxmuyeckue padomul.

HccnenoBanue BHETHETO CTPOEHUS 10K 1€BOT0 uepBs. HabnroneHue 3a peakiueit 10K AeBOro 4YepBs
Ha pa3Ipa>kKuTENH.

HccnenoBanne BHYTPEHHETO CTPOCHUS JIOKIEBOTO 4epBs (HA TOTOBOM BIIQXKHOM IIpernapaTre H
MHUKpOIIpernapare).

N3ydyenue npucrnocoOneHnii mapa3uTHUYECKUX YepBed K Mapa3uTu3My (Ha TOTOBBIX BIAXHBIX U
MHUKpOIpEnaparax).

Yaenucronorue. OOmas xapakrepuctuka. Cpeapl XKu3HU. BHellHee W BHYTpPEHHEE CTpPOCHHE
YJIEHUCTOHOTUX. MHOTrooOpa3ue wieHucToHorux. IIpencraBurenu Kiaccos.

PakooGpa3zubpie. OCOOEHHOCTH CTPOSHUS U KU3HEACSITEIIBHOCTH.

3Ha4yeHne pakooOPa3HbIX B MPUPOJIE U KUZHU YEIIOBEKA.

[Taykoob6pa3ubie. OCOOEHHOCTH CTPOCHUS U )KU3HEIEATEIBHOCTH B CBSI3U € )KU3HBIO Ha cymie. Kiemu
— BpEIUTENN KYIbTYPHBIX pacTeHUil U Mepbl 60pbObI ¢ HUMU. [lapazuTHueckue Kiemu — Bo30yIuTenu u
MePEHOCUNKH OMACHBIX O0sIe3He. Mephl 3amuThl OT Kiiemen. Pois kiemieir B mouBooOpa3oBaHUH.

Hacexomble. OCOOEHHOCTH CTPOEHHUS M KU3HEAEATENbHOCTH. Pa3MHOXEHHE HACEKOMBIX M THUIIBI
pazButus. Otpsanbl HacekoMmbix: [IpsMokpsiibie, PaBHOKpbUIbIE, [lomyKecTKOKphUIbIE, YelryeKkpblulble,
Kectkokpruisle, [lepenonuaTokpsuibie, JIBykpbuible U apyrue. Hacekomble — nepeHOCYMKU BO30yAUTENEH
U IapasuThl YeJIOBEKa M JOMAalIHMX >XUBOTHBIX. Hacexkomele-Bpenaurtenu cazma, oropoza, o, Jeca.
Hacexkomsble, CHMKAIOIIME YHUCICHHOCTb BpeAMTENIed pacTeHHW. lloBeneHME HAaCEKOMBIX, WHCTUHKTBI



Mepb! 0 COKpALEHUIO YHCIEHHOCTH HACEKOMBIX-BpeAUTeNel. 3HaUeHNE HACEKOMBIX B IIPUPOJE U KU3HU
YeJI0BEKa.

Jlabopamopuvie u npakmuyeckue padomul.

HccnenoBanue BHEIIHETO CTPOCHUS HACEKOMOT'O (Ha IpUMEpe MaCKOT0 kKyKa WU JPYTUX KPYIHBIX
HACEKOMBIX-BPEIUTEIIEN ).

O3HakoMJICHHE C pa3IMYHBIMU TUIIAMH Pa3BUTHsI HACEKOMBIX (Ha IMpUMepe KOJUIEKLUH).

Moaarwckn. OOmas xapakrepuctuka. MectooOuTanue MOJUTIOCKOB. CTpOGHHE M TPOIECCHI
KHU3HEJEATEIbHOCTH, XapaKTepHbIE AJIs1 OPIOXOHOTUX, IBYCTBOPYATHIX, FOJIOBOHOTUX MOJUIIOCKOB. YepThl
MPUCTIOCOOJICHHOCTH MOJUTIOCKOB K cpeie oOuTaHus. Pa3MHOXKEeHHE MOJUTIOCKOB. MHorooOpasue
MOJUTIOCKOB. 3Ha4€HUE MOJIIFOCKOB B IIPUPOJIE U )KU3HU YEJIOBEKA.

Jlabopamopuvle u npakmuyeckue padomul.

HccnenoBanue BHEIIHETO CTPOEHMS PAKOBUH IPECHOBOAHBIX M MOPCKUX MOJUIIOCKOB (PaKOBUHBI
0e33y0KH, epIIOBHIIBI, IPYIOBUKA, KATYIIKA U IPYTHE).

Xopaosble. OOmas XapakTepUCTHUKA. 3apOfbIIIEBOE pa3BUTHE XOpAOBbIX. CHcTeMaTHyecKHe
rpynnsl XopaoBeiX. [loatun becuepennsle (nanuernuk). [lontun Yepenusle, unu Ilo3BoHoUHbIE.

Pei6b1. O0Omias xapakrepuctuka. MecTtooOuTaHue M BHelIHee cTpoeHue pbid. OcobeHHOCTH
BHYTPEHHETO CTPOCHHS M TPOIECCOB >KU3HEICSATEIHHOCTH. [IPUCIIOCOOIIEHHOCTh PBIO K YCIIOBHSIM
obutanusa. OTIMYMs XPSILEBBIX PbIO OT KOCTHBIX pbIO. PasmMHOXeHue, pa3BuTHE M MUTpaunus pbld B
npuposae. MHorooOpa3ue ppl0, OCHOBHBIE CUCTEMAaTHUECKUE TPYIIIbI pbl0. 3HaUeHUE PbIO B MPUPOJE U
KU3HU YelloBeKa. X035 CTBEHHOE 3HaUE€HUE PbIO.

Jlabopamopuvie u npakmuueckue padomsut.

VccnenoBanue BHEIIHErO CTPOEHUS U OCOOEHHOCTEW NepeABMKEHHs pbIObl (Ha IpUMeEpe >KHUBOIi
pBIOBI B OaHKE C BOJIOH).

HccnenoBanne BHYyTPEHHETO CTPOEHUS phIObI (Ha IpUMEpe TOTOBOTO BIAKHOTO IIpernapara).

3emHoBoaHbIe. O0mIast XapakTepuctuka. MecrooOuTanne 3eMHOBOIHBIX. OCOOEHHOCTH BHEITHETO
Y BHYTPEHHETO CTPOEHHS, IPOLIECCOB KU3HEAEATEIILHOCTH, CBA3AHHBIX C BBIXOI0M 36MHOBOJHBIX Ha CYIIY.
[IprcnocoOaeHHOCTh 3eMHOBOJIHBIX K KU3HU B BOJIE€ U Ha cylie. Pa3MHOXkeHUe U pa3BUTHE 3€MHOBO/IHBIX.
MHorooOpa3ue 3eMHOBOAHBIX M UX OXpaHa. 3HaueHUE 3eMHOBOJHBIX B IPUPOJIE U )KU3HU YEJIOBEKa.

IIpecmbikarommecs. OOmas xapakrepuctuka. Mectoobutranue npecMbikaromuxcs. OcoOeHHOCTH
BHEUIHETO W  BHYTPEHHEIO  CTPOEHMs  INpecMblkarommxcsa.  [Ipomecchl  KU3HEAESATEIBHOCTH.
[IprcnocoOaeHHOCTh MPECMBIKAIOIIMXCS K XKU3HU Ha cyle. Pa3MHOXKeHue U pa3BUTHE PECMBIKAIOLIUXCS.
Pereneparusi. MHOroo6pa3ue nNpecMbIKaOMIUXCs U UX OXpaHa. 3HaueHUE NPECMBIKAIOIINUXCS B IPUPOJIE U
KU3HU YEJIOBEKa.

Hrunsl. O6mas xapakrtepuctuka. OcoOEHHOCTH BHEIIHEro cTpoeHus nrtul. OcoOeHHOCTH
BHYTPEHHEI0 CTPOEHHS M IMPOLECCOB XU3HENeATeNbHOCTH NTHLl. [IpucrnocoOnenuss nTUIl K HOJETY.
[ToBenenue. PazmMHoOeHHe U pa3BuTHE NTHL. 3a0oTa 0 moToMcTBe. CE30HHBIE SIBICHUS B KM3HM IITHUIL.
Murpanuu nTHil, ux u3ydyeHue. MHorooOpasue nTuil. DKOJIOTHYECKUE TPYNIbI NTHIL (110 BEIOOPY YUUTENs
Ha TpuUMepe TpEX DOKOJOTHYECKMX TPYyMNI ¢ Y4€TOM paACHpOCTPAHEHUS NTHIl B  PETHOHE).
[IprcnocoOaeHHOCT NTUIL K Pa3IMYHBIM YCIOBUSM Cpeibl. 3HaU€HHE NTHI] B IPUPOE U )KU3HU YeJIOBEKa.

Jlabopamopuvie u npakmuyeckue padomui.

HccnenoBanue BHENTHETO CTPOEHUS U IIEPHEBOr0 MOKPOBA NTHIL (Ha IpUMeEpe uyyena NTHI] 1 Habopa
NepbeB: KOHTYPHBIX, TyXOBBIX U ITyXa).

HccnenoBanme ocoOeHHOCTEN CKeIeTa MTHUIBL.

Muexkonuraomue. O6mas xapakrepuctuka. Cpelpl XU3HU MieKonuTaommx. OcoOeHHOCTH
BHEIIHET0 CTPOEHHUS, CKEJIeTa U MYCKYJIaTyphl, BHyTpEHHEro cTpoeHus. [Iporeccsl sKu3HeAeITeTbHOCTH.
VYcnoxxnenne HepBHOW cuctembl. [loBeneHue mutekonutarounmx. PasmHOkeHHe W pa3BuTHE. 3a0oTa O
MOTOMCTBE.

[TepBo3Bepu. OnnHompoxoansie (siuexnanymue) u Cymuarsie (Hu3mmMe 3Bepu). [lnanentrapHbie
MIIeKOnUTaomue. MHoroodpasue MIIEKONMTAOUMX (IO BBIOOPY Y4YUTENs H3ydaroTcss 6 OTpsIOB
MJIEKONMTAIOINX Ha IMpPUMEpPE ABYX BHJOB M3 Kaxaoro orpsana). HacexkomosigHele M PyKOKpbUIbIE.



I'pe3ynsl, 3aiineoOpasuble. Xwumubele. Jlacronorme wu  KurtooOpasuele. IlapHOKONBITHBIE |
Henapnokonsithble. [Ipumatsl. CemeiicTBa oTpsana XulHble: co0aubu, KOIAaYybt, KyHbU, MEIBEKbU.

3HaueHuEe MIIEKOIIUTAIOUIMX B IMPHUPOAE U KU3HU 4YEJIOBEKA. MIIEKONUTAIOIIME — NEPEHOCUUKU
BO30yAMTENCH OIMacHBIX 3a0osieBaHUN. Mepbl 00pbOBI ¢ Tpbl3yHaMHu. MHOrooOpa3ue MIICKOIMHUTAIOIINX
POJIHOTO Kpasl.

Jlabopamopusie u npaxmuyeckue padoomot.

HccnenoBanre 0coOeHHOCTEH CKeeTa MIIEKOIUTAIOIHX.

UccnenoBanme oco0eHHOCTEN 3yOHON CHCTEMbI MIIEKOITUTAIOLIHX.

4. Pa3BuTHe :KMBOTHOr0 MUpa Ha 3emJie

DBOJIOIMOHHOE Pa3BUTHE >XUBOTHOIO MHpa Ha 3emiie. YCIOXHEHHE MXUBOTHBIX B IpoIlecce
3BOJIIOLIMHU. J[0Ka3aTenbCTBa SBOJIIOIIMOHHOIO Pa3BUTHUS )KUBOTHOro Mupa. Ilaneonronorus. Mckonaemblie
OCTaTKM >KMBOTHBIX, UX H3y4eHHE. MeTo/Abl U3y4eHHs] HMCKOMAeMbIX OCTaTKOB. PecTaBparus IpeBHHUX
KUBOTHBIX. «OKHBbIE HCKOIIaeMbIe» )KUBOTHOTO MHpA.

XKuznp xuBOTHBIX B Boae. OIHOKJIETOYHbIE >XUBOTHBIC. I[IpOMCXOXKIEHHE MHOTOKJIETOUHBIX
KUBOTHBIX. OCHOBHBIE 3Tallbl 3BOJIOLUU 0ECIO3BOHOYHBIX. OCHOBHBIE 3TaIlbl BOJIIOLUN TTO3BOHOUYHBIX
KUBOTHBIX. BbIMepIie ;KUBOTHBIE.

Jlabopamopnuvie u npakmuyeckue padomul.

HccnenoBanmne UCKOMAaeMbIX OCTaTKOB BHIMEPIITNX KUBOTHBIX.

5. 7KuBOoTHBIE B NIPHPOJAHBIX COO0IIECTBAX

XKuBotHble U cpena oOuTaHus. BausHue cBeTa, TeMIepaTypbl M BIAKHOCTH Ha IKUBOTHBIX.
[TprcrocoOaeHHOCTD KUBOTHBIX K YCIIOBHSAM CpPEIbl OOMTaHUSI.

[Tomymsuy KUBOTHBIX, NX XapakTepucTuku. OIMHOUHBIN U TPyNHoBOK 00pa3 xu3Hu. Bzaumocssizu
KUBOTHBIX MEXAYy cO000H M C ApyrumMu opraHusmamu. [IuieBble CBsi3M B NPUPOJHOM COOOIIECTBE.
[IuieBbie ypOBHU, SKOJIOTHYECKAsA MUPAMUJIa. DKOCHCTEMA.

XKuBoTHBIN MUp NPUPOIHBIX 30H 3emsin. OCHOBHbIE 3aKOHOMEPHOCTH paclpe/IesIeHNs )KUBOTHBIX Ha
mnanere. OayHa.

6. 7KuBOTHBIE U YesIOBeK

BoznelicTBue 4enoBeka Ha )KUBOTHBIX B IPUPOJIE: MPSIMOE U KOCBEHHOE. IIpOMBICIIOBBIE )KMBOTHBIE
(pp1O0sIOBCTBO, OXxOTa). Benenue mpomeicia >KMBOTHBIX Ha OCHOBE HAy4yHOrO MOJXOAa. 3arpsisHEHUeE
OKpY>Karollen Cpeibl.

OpomarniHuBaHue )KMBOTHBIX. CelleK1IMsl, TOPOJIbl, ICKYCCTBEHHBIN 0TOOp, AUKHUE MPEAKH JOMAITHUX
KUBOTHBIX. 3HAUEHHE JOMAIIHUX XMBOTHBIX B JKM3HM 4elloBeKa. JKMBOTHBIE CEIBCKOXO3HCTBEHHBIX
yroauil. MeTo i1 60pbObI C )KUBOTHBIMU-BPEAUTEISIMHU.

I'opon kak ocobast HCKycCTBEHHasl cpejia, Co3/laHHas yesloBeKoM. CHHAHTPOITHBIE BUJIbI AKMBOTHBIX.
VYcnoBus ux oburanus. becrio3BOHOUHbIE U MMO3BOHOYHBIE KUBOTHBIE TOpoja. ANanTalus KUBOTHBIX K
HOBBIM yCJIOBUSIM. PekpeaninoHHbli ITpecc Ha )KUBOTHBIX AMKUX BUJOB B YCIOBUAX ropoza. besnan3opHsie
JoMalIHue KUBOTHbIE. [IuTOMHUKH. BoccTaHOBIEHHE UYMCIEHHOCTH PEIKHX BHJIOB >KMBOTHBIX: 0CO00
oxpansiemble npupoansie Teppuropuu (OOIIT). Kpacnas xkuura Poccun. Mepbl coxpaHeHUs! )KUBOTHOTO
MHUpa.

9 KJIACC

1. YenoBek — 0MOCOIHAILHLIA BH/

Hayku o uenoBeke (anaTtomusi, (U3HOJOTHSA, TICUXOJOTUS, AaHTPOTOJOTHS, TUTHEHA, CAHUTAPHS,
OKOJIOTHSI 4eloBeKa). MeToabl M3yueHHUs OpraHu3Ma ueloBeKa. 3HaueHWEe 3HAHUN O 4YeloBEeKe s
CaMOTIO3HAHUS U COXpaHEHUS 3710pOBhs. OCOOCHHOCTH YeIOBEeKa Kak OMOCOIMATBHOTO CYIIECTRA.

Mecto 4enoBeka B CUCTEME OPraHU4YecKOro Mupa. YenoBek Kak 4acTh Npuposl. CUCTEMaTHYECKOE
MOJIO)KEHUE COBPEMEHHOr0 4enoBeka. CXOACTBO YEIOBEKa ¢ MJIEKOMUTAIOMMMU. OTIMYME YeToBeKa OT
npuMaToB. Jloka3zaTeabCTBa KUBOTHOTO MIPOUCXOXKICHUS YeloBeKa. YemoBeK pa3yMHbIH. AHTPOIIOTEHES,
ero sTansl. bruomornueckue u conuanbHbie (aKTOPhI CTAHOBJIEHHUS YEIOBEKa. YeIoBEUECKHE PACHI.

2. CrTpykTypa opraHnu3ma 4yejioBeKa



CrpoeHre U XUMHUYECKUI cocTaB KieTkH. OOMEH BELIeCTB M NPEBPALICHUE SHEPIHU B KIETKE.
MHoroo6pa3ue KIeTok, ux aeynenue. HyknennoBbie KUCIOThI. ['eHbl. XpOMOCOMBI. XpPOMOCOMHBIN HA0Op.
Murto3, meito3. CoMmaTtryeckue v oJioBbie KieTKU. CTBOJIOBBIC KJIETKU. THUIIBI TKAHEH OpraHru3Ma YeJI0BeKa:
SNUTENUANbHbIE, COCTUHUTENIbHBIC, MbllIeuHble, HepBHasd. CBoiicTBa TkaHel, ux ¢yHkiuu. Opranbl U
cucTeMbl opraHoB. OpraHusM Kak €IMHO€ 11eJ10€. B3auMocCBs3b OpraHoB U CUCTEM KaK OCHOBA FOMEOCTA3a.

Jlabopamopusie u npaxmuyeckue padoomot.

N3ydyeHne MUKpOCKOIIMUECKOTO CTPOEHUSI TKaHEW (Ha TOTOBBIX MUKpOIIpenapaTax).

Pacrio3naBanue opraHoB ¥ CUCTEM OpPraHOB YeloBeKa (110 Tabauiam).

3. HeiiporymopajbHasi peryasuusi

HepBHas cuctema uyenoBeka, €€ opraHusauus U 3HadyeHHe. HellpoHbI, HEpBBbI, HEPBHBIC Y3IIbI.
Pednexc. Pednexropnas myra.

Penentopsr. JIByxHelpoHHBIC ¥ TPEXHEUPOHHBIE peduieKTOpHbIe Tyrd. CIIMHHON MO3T, €r0 CTPOCHUE
u Gysaknun. Peduiekcel cimHHOTO MO3ra. ['0JI0BHOI MO3T, ero cTpoeHue U QyHKIMU. Bonbiime momymapus.
Pednekcel ronoBHoro mosra. besycnoBHble (BpOXKIEHHBIE) U YCIOBHBIE (IpUOOpETEHHBIE) PEQIICKCHI.
Comatnueckas HepBHasl cucreMa. BereraTuBHas (aBTOHOMHasl) HepBHas cucreMa. HepBHas cucrema kak
eauHoe 1enoe. Hapymenus B paboTe HEPBHOM CHCTEMBI.

I'ymopanbsHast perymsanus (GyHKui. DHIOKpuWHHas cuctema. JKene3bl BHYTPEHHEH CEKperum.
XKenessl cMenanHo# cekpeuru. 'opMOHBIL, UX POJIb B peryisauuu Gu3noIoruueckux GyHKIUI opraHuzma,
pocta u pasButus. Hapymenue B pabGore >HIOKpUHHBIX Ken€3. OcoOeHHOCTH peQIeKTOPHOH U
TYMOPAaJIbHOU perynsiauuu QyHKIUNH opranusma.

Jlabopamopnuvie u npakmuyeckue padomul.

N3ydeHue roJoBHOro Mo3ra 4yesoBeka (1o MyJisiKam).

N3yuenne nsmeHeHus pazMepa 3padka B 3aBUCHUMOCTH OT OCBEIIEHHOCTH.

4. Onopa u 1BH:KeHHe

3HaueHue ONOpHO-ABUTaTeIbHOTrO anmnapaTta. CKeleT 4eaoBeKa, CTpOSHHE €ro OTAEI0B U (PYHKIUU.
Koctu, nx xumuueckuii cocra, ctpoenue. Tumnbl kocteld. Poct kocteil B nnuHy U Tonuuny. CoeaguHeHue
kocteil. Ckenet ronobl. Ckener TynoBuma. Ckener KOHEYHOCTEH U UX MosAcoB. OcoOEHHOCTH CKeleTa
YeJI0OBEKA, CBA3AHHBIE C IPSIMOXO0KIEHUEM U TPYAOBOM AESITEIBHOCTHIO.

Mpiieynas cucrema. CTpoeHue M (PYHKLUMH CKEJETHBIX Mblli. PaGoTa MBI craTudeckas u
IUHAMHYECKas, MBbIIIIBl crudarens W pasrubarend. YTowmyieHWe Mbll. [unomuHamus. Poib
JIBUTATEIbHOM aKTUBHOCTH B COXPaHEHUH 370POBbSL.

Hapymienust onopHo-ABUTraTeNbHOW CHUCTEMBI. Bo3pacTHble HM3MEHEHHUsS B CTPOEHHUHU KOCTEH.
Hapymenue ocanku. IlpeaynpexxaeHue HCKpUBIEHUS TMO3BOHOYHMKA W PAa3BUTUS IUIOCKOCTOIUS.
[Ipodunaktuka TpaBmatu3ma. [lepBas moMoIb npu TpaBMax OMOPHO-ABUTaTEILHOTO ammnapara.

Jlabopamopusie u npaxmuyeckue padoomul.

HccnenoBanue cBOWCTB KOCTH.

N3yuenune cTpoeHust KOCTEH (Ha MyJshKax).

N3yuenue cTpoeHus MO3BOHKOB (Ha MYJISIKaX ).

Onpenenenne ruOKOCTH MO3BOHOYHHKA.

N3mepenune Macchl 1 pocTa CBOETO OpraHu3Ma.

N3ydeHue BIUSHUS CTATUYECKON U TUHAMHYECKON Harpy3Ku Ha YTOMJIEHHE MBIIIILI.

BrisBrieHre HapyIIEHUs] OCAHKHU.

Onpenenenye NpU3HAKOB MIOCKOCTOMUSI.

Oxka3zaHue nepBoi NOMOIIY IPU MOBPEXKACHUU CKEIETa U MBILIII.

5. BHyTpeHHsisl cpea opraHusma

Buytpennss cpena u e€ pynkuuu. DopMeHHBIE AJIEMEHTHI KPOBHU: SPUTPOIMTHI, JEHKOIUTHI U
TpoMOOIIUTHI. MaJOKpOBHE, €ro MpUYHHbI. KpacHbIi KOCTHBIN MO3T, €ro pojib B opranusme. [11azma kposwu.
[TocrosiHCcTBO BHYTpeHHEH cpenbl (romeocrtas). CeépTeiBaHnue KpoBu. ['pymmbl kpoBu. Pesyc-daxrop.
[TepenuBanue kpoBu. JJOHOPCTBO.

NUmmynuter u  ero Buiael. DakToppl, BIUAIONIME HAa HUMMYHHUTET (IIpHOOpETEHHBIE
UMMYHOAC(PUIUTHI): paJuallMOHHOE O0JlydeHHe, XMUMHUYECKOEe OTpaBjeHHE, TOJIOAAHME, BOCIAJICHUE,



BUpycHble 3aboneBanus, BUY-undexuus. BumoukoBas »xenesza, numdaruyeckue y3ibl. BakuuHbsl u
nedeOHbIe CHIBOPOTKH. 3HaYeHue padot JI. [Tactepa u .M. MeunukoBa 1o u3y4eHu0 IMMYHHUTETA.

Jlabopamopuvie u npakmuyeckue padomul.

N3ydyeHne MUKpPOCKOMHMYECKOTO CTPOCHMSI KPOBU YENIOBEKa M JIATYIIKU (CpaBHEHHE) Ha TOTOBBIX
MUKpOIpernaparax.

6. KposooOpamenue

Opransl kpoBooOpamienus. CTpoeHue u padora cepamna. ABTomarusm cepana. CepedHblil MUK, ero
JUTMTEIIBHOCTh. BOJNBIION W Mayblii Kpyrm KpoBooOpamieHus. J[BrwkeHwe KpoBH 1o cocyaam. Ilymbc.
Jlumparndeckas cucrema, TMM(OOTTOK. Perynsus nesTensHOCTH cep/ia U cocyoB. ' uruena cepieqHo-
cocyauctoil cucrtembl. llpodunakTika cepaedHo-cocyaucThix 3abosieBanuii. [lepBas momomp npu
KPOBOTEUYEHMSIX.

Jlabopamopusie u npaxmuyeckue padoomot.

N3mepenue KpoBSHOTO 1aBIEHUS.

Omnpenenenue Mmylbca v YUCIIa CepACYHBIX COKPAILIEHHUH B TOKOE U ITOCIIE I03UPOBAHHBIX (PU3NUECKUX
Harpy3oK y 4eJI0BeKa.

[lepBas nomMo1ib Npu KPOBOTCUEHUSIX.

7. JlpixaHue

Jpixanue u ero 3Hadenue. Opransl Abixanus. JIérkue. BzauMocBs3b cTpoeHus U GYHKIIUN OpraHoB
nbixanus. ['azoo0mMeH B J€rkux M TKaHsX. JKusHeHHas EMKOCTb JETKMX. MeXaHU3Mbl JIbIXaHUS.
JlpIxaTenbHble IBHXKEHUS. Perymnsnus qpixanus.

Wudexnuonnsie 00JI€3HU, TEPENAONINEcs Yepe3 BO3IYyX, NMPEIyNPEKICHHE BO3AYIIHO-KaeIbHbIX
uHpekumii. Bpea tabakokypenusi, ynorpedieHuss HApKOTUYECKUX U TICUXOTPOMHBIX BellecTB. Peannmariusi.
Oxpana Bo3ayIHo# cpepl. Oka3aHue nepBoi MOMOIIM NIPU MOPAKEHUU OPTaHOB JbIXAHMUS.

Jlabopamopuvie u npakmuueckue padomol.

N3mepenue o6xBara rpy/IHOM KJIETKH B COCTOSIHUM BJI0Xa U BBIOXaA.

Omnpenenenre 4acTOTHl AbIXaHus. BrusHue pa3nudHbix GakTOpOB HA YACTOTY JAbIXaHHUS.

8. IluTaHue U NUIIeBapeHHE

[IurarenpHble BellecTBA U NMHUILEBbIE MPOAYKTHI. [IuTanue u ero 3nauenue. [Iumeapenne. Opranbl
MUIIEeBapeHus, UX cTpoeHue U GyHKIuu. OepMeHThl, UX POjib B NUILEBapeHuH. [IumeBapenre B poToBOH
nmosioctd. 3yObl M yxona 3a HuUMHU. [lumieBapeHue B JKeIyaKke, B TOHKOM U B TOJCTOM KHUIIEYHUKE.
BcacbiBanue mnuraTenbHbIX BemiecTB. BcackiBanue Boabl. [luieBaputenbHbIE JKENE3bl: IMEYEHb U
MOKENy10YHas JKelie3a, X poJib B MUILEBAPEHUU.

MukpoOuom 4eraoBeka — COBOKYINHOCTh MHMKPOOPIaHM3MOB, HACEJSIOUIMX OPraHu3M YeJlOoBeKa.
Perynsauus numeBapenus. Metoabl u3ydeHus opraHos nuieBapenus. Padorsr N.I1. [1aBnoga.

I'uruena nuranus. [IpeaynpexxaeHue TIIMCTHBIX U KENyI0YHO-KUIIEUHbIX 3a00IeBaHu, TUIIEBBIX
OTpaBliieHUW. BrusiHre KypeHus U aJKoroJisi Ha MUIIEeBapeHHE.

Jlabopamopubsie u npaxmuyeckue padoomaol.

HccnenoBanue aeiicTBUst GepMEHTOB CIIOHBI HA Kpaxmadl.

HaGmronenue neiicTBUS KeTyJOYHOTO COKA Ha OENKHU.

9. OOMeH BelecTB U NpeBpalleHne SJHePrun

OOMeH BENIeCTB | MPEBPAIICHUE YSHEPTHH B OpraHu3Me denoBeka. [ImacTuaeckuii u SHepreTHIeCKuit
obmeH. OOMeH BOJIbI 1 MUHEPANIbHBIX colieil. OOMeH OeNkoB, yriIeBOoI0B U )KUPOB B opranuime. Perymsuus
oOMeHa BEeIIeCTB U MPEBPAICHHs] SHEPTUU.

Butamunbl 1 ux ponp s opranusma. Iloctynnenue BuTamMuHOB ¢ nuiieid. CUHTE3 BUTAMUHOB B
opranusme. ABUTAMHUHO3bI U TUIIOBUTaMUHO3bl. COXpaHeHNe BUTAMUHOB B ITHIIIE.

Hopw™msl u pexxuMm nutanus. PaimonansHoe nmutanue — GakTop yKperaeHus 310poBbs. Hapyienue
oOMeHa BEIIECTB.

Jlabopamopuvie u npakmuyeckue padomul.

HccnenoBanue cocraBa NpoayKTOB MUTAHUS.

CocraBiieHHE MEHIO B 3aBUCUMOCTH OT KaJTOPUMHOCTH MHILH.

CrniocoObl coxpaHeHHsI BATAMUHOB B IHUILEBBIX MTPOYKTAaX.



10. Ko:xa

Crpoenue u pynkiuu koxu. Koxa u e€ npousBoansie. Koxxa u repmoperysanus. BiusiHue Ha Koxy
(akTOpPOB OKpPYKAIOLIECH CPEbI.

3akanuBaHue U ero posib. CriocoObl 3aKaluMBaHUS OpraHu3Ma. ['MrueHa KOXH, TMTUEHUYECKHE
TpeOoBaHuUs K ojaexae u o0yBu. 3a0oneBaHMs KOXKM M MX mpeaynpexiaeHus. [IpodunakTika u nepsas
IIOMOILb IIPY TEMJIOBOM U COJIHEYHOM yZapax, Oorax 1 0OMOpPOKEHUSIX.

Jlabopamopuvie u npakmuueckue padombot.

HccnenoBanue ¢ NOMOLIBIO JIYIbl THUIBHON U JIaJIOHHON CTOPOHBI KUCTH.

Onpenenenne KUPHOCTH Pa3IMUHbIX YYACTKOB KOXKHU JIMIIA.

Omnucanue Mep 0 yXoly 3a KOXel JIMLA ¥ BOJIOCAMHU B 3aBUCMOCTH OT THIIAa KOXU.

Onucanue OCHOBHBIX TUTUEHHYECKUX TPEOOBaHUI K 0/1eXK /1€  0OYBH.

11. Beigesaenue

3HaueHue BolaeneHus. Opransl BoaeneHus. OpraHbl MOYEBbIIEIUTEIBHON CUCTEMBI, UX CTPOEHUE U
¢bynkunu.  Mukpockonuyeckoe crpoeHue noukd. Hedpon. OOpazoBanue wmouu. Perymsuus
Moueo0pa3oBaHUsl M MoOUeUcCHycKaHHs. 3a0o0JieBaHMsI OpPraHOB MOYEBBIICIUTENIBHON CHUCTEMBI, HX
IpeaynpexieHue.

Jlabopamopuvie u npakmuueckue padomsut.

OmnpeneneHne MECTOIOJIOKEHUS MTOYEK (Ha MYJISIKeE).

Onucanne Mep MPOPIIAKTHKHN O0JIC3HEH MOYCK.

12. Pa3aMHoOKeHHe U pa3BUTHE

Opranbl  penponykuuu, crpoeHue u ¢yHkuuu. [lomoBeie skene3bl. [lonoBBIE  KIIETKH.
OmnonorBopenue. BHyTpuyrpoOHOe pa3BuTHe. BinsHue Ha 3SMOpHOHanbHOE pa3BUTHE (HAKTOPOB
okpyxaroeit cpeasl. Poael. Jlakranus. Poct u passButue pedénka. IlonoBoe co3peBanue. HacnenoBanue
IIPU3HAKOB Y yenoBeka. HacnencTBenHble 00J€3H, UX NPUUMHBL U npenynpexaenue. Habop xpomocom,
MIOJIOBBIE XPOMOCOMBI, T'€Hbl. POJb TeHeTHMYecKMX 3HaHUU Uil IUTaHUpoBaHMs ceMbu. MHpexum,
nepeaaonmecs MoJoBbIM MyTEM, UX MPO(UIaKTHKA.

Jlabopamopuvie u npakmuueckue padomsut.

Onucanue OCHOBHBIX Mep MO NMpo(UIAKTHKE MHPEKIMOHHBIX BUPYCHbIX 3aboneBanuii: CIIN/ u
rernarur.

13. OpraHbl 4yBCTB U CEHCOPHBbIE CHCTEMBbI

Opransl 4yBCTB U UX 3HaueHHe. AHanuzatopbl. CeHcopHble cuctembl. ['1a3 u 3penue. Onruueckas
cucrema riasa. Cerdarka. 3pUTeIbHBIE PELENTOPBI. 3pUTENbHOE Bocnpusatue. HapymeHnus 3peHns U ux
pu4uHbL. [ UrHeHa 3peHus.

VYxo0 u cinyx. CtpoeHue u QyHKIMM opraHa ciyxa. MexaHu3M paboOThl CIyXOBOI'O aHaJIU3aTOpa.
CayxoBoe Bocnpusitue. Hapyiienus ciiyxa u ux npuuuHsl. ['uruena ciuyxa.

Opranbl paBHOBECHs, MBIIIEYHOTO YYBCTBA, OCA3aHMA, OOOHSIHMA U BKyca. BzammopeiictBue
CEHCOPHBIX CHCTEM OpraHHU3Ma.

Jlabopamopnuvie u npakmuyeckue padomaol

Omnpenenenre ocTPOTHI 3pEHUS Y YeIOBEKa.

W3yuenue cTpoeHus opraHa 3peHusi (Ha MyJsDKe M BIaKHOM IIpernapare).

N3yuenune cTpoeHus oprana ciyxa (Ha MyJIsDKe).

14. IloBenenne U NCUXUKA

[lcuxuka u moBeaeHue 4yenoBeka. IlorpebHocTM u  MoOTHBBI ToBeneHusa. ConuanbHas
O0YyCJIOBJICHHOCTh TIOBEICHHUSI 4YelloBeka. PeduiekropHass Teopusi TMoBeAeHMA. Bricimias HepBHas
NesiTeNbHOCTh uenoBeka, padotel .M. CeuenoBa, W.I1. [laBnoBa. Mexanusm o00pa3oBaHHs YCIOBHBIX
peduekcos. Topmoskenue. lunamuyeckuii crepeotun. Posib ropmoHoB B noBeneHuu. HacneacTBeHHble u
HEHACJIEeICTBEHHbIE TPOrpaMMBbI TOBE/ICHNUS Y YyenoBeka. [IpucnocoOuTenbHbIi XapakTep NOBEACHMUS.

IlepBas u BTOpas curHanbHble cucTeMsl. [lo3HaBaTenbHast 1€ATENBHOCTE MO3ra. Peus u MbllIeHHE.
[Tamsate u BHUMaHue. Omouuu. MHAMBHUTyanbHbIE OCOOEHHOCTH JIMYHOCTHU: CIIOCOOHOCTH, TEMIIEPAMEHT,
XapaxTep, 0JapEHHOCTb. THUIBI BBICIIEH HEPBHOM AEATEILHOCTH U TemrepamenTa. OcoOOEHHOCTH MCUXUKH



genoBeKka. [ urueHa pu3m4eckoro U yMCTBEHHOTO Tpynaa. Pexum tpyna u orasixa. COH U €ro 3Ha4YeHHE.
['uruena cHa.

Jlabopamopuvie u npakmuyeckue padomul.

N3ydeHue KpaTkOBpEMEHHOM MaMsITH.

Onpenenenrne 00bEMa MEXaHUIECKON U JIOTHYECKOW IMaMSTH.

Onenka chOpMUPOBAHHOCTH HABBIKOB JIOTHYECKOTO MBIIIICHUS.

15. Yesi0BeK M OKpYyKawIas cpeaa

YenoBek M OKpy»Karomias cpefa. JKoJoruueckre (HpakTopsl U UX JIEHCTBUE HA OPraHU3M 4YeOBeKa.
3aBUCHUMOCTb 3/I0POBbsI UEJIOBEKA OT COCTOSIHUS OKpYXKarolen cpesibl. MUKPOKIMMAT KUJTBIX TTOMEIICHUM.
CobmroieHue npaBuil MOBEACHUS B OKPY>KAIOLIEH cpezie, B OMACHBIX U YPE3BbIYAHBIX CUTYAIIHSIX.

310pOBBE UETIOBEKA KAaK COLUANbHAA IEHHOCTh. PAKTOPHI, HAPYILIAIOIIUE 3J0POBbE: TUIIOIUHAMUS,
KypeHue, ynorpebiieHHue ajKorosis, HapKOTHUKOB, HecOallaHCHPOBAHHOE IMUTAHHUE, CTPecC. YKpeIUuleHue
3JI0POBBSI: AyTOTPEHUHT, 3aKaJTMBaHUE, IBUTATEIbHAS aKTUBHOCTH, COAJTaHCUpOBaHHOE TuTanue. KymsTypa
OTHOIICHHUS K COOCTBEHHOMY 3[0POBBIO U 3J0POBBIO OKpYXKAOIIUX. BcemupHas opranuzanus
3/paBOOXpaHEHHUS.

UYenoBek kak 4acTb Ouocdepbl 3emiu. AHTPONOreHHbIE BO3ICHCTBUSL HA MpHUpPOAY. Y pOaHHU3aIus.
[uBunu3zanus. TexHOTCHHbIE W3MEHEHHS B OKpykaromeih cpeme. CoBpeMeHHBIC Tio0aabHBIC
HKOJIOTMYECKHEe TPOoOsieMbl. 3HAU€HUE OXPAHBI OKPY>KAIOIIEH Cpebl Al COXPAHEHUS YEIOBEYECTBRA.



HJIAHUPYEMBIE PE3YJIbTATbI OCBOEHNA ITPOI'PAMMBI T10 BUOJIOI'M HA YPOBHE
OCHOBHOI'O OBIHIET'O OBPA3OBAHU S (BPA3OBbBIM YPOBEHD)

OcBoenue yueOHOro npenmera «buonorusi» Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs JTOJIKHO
00eCeUnTh JOCTHUKCHHUE CICIYIONMX O0YyYalONUMUCS JIMYHOCTHBIX, METANPEAMETHBIX M MPEIMETHBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrPaMMbl IO OHMOJIOTUH OCHOBHOTO 00Iero o0pa3zoBaHUs
JOJDKHBI OTPa)kaTh TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CUCTEMOM MO3UTHUBHBIX HEHHOCTHBIX
OpHUEHTAIM U pacIlUpEeHUE OIbITa JEATEIHLHOCTH Ha €e OCHOBE M B IPOIECCE peau3aliid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM I€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHcKoOro BOCIMTAHUSA:

TOTOBHOCTh K KOHCTPYKTHBHON COBMECTHOM JIESTEIHHOCTH MPU BBIMOJHEHUU HCCICAOBAHUN M
MIPOEKTOB, CTPEMJICHHE K B3aUMOIIOHUMAHUIO ¥ B3aUMOIIOMOIIIH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

OTHOIICHHE K OMOJIOTUH KaK K BaKHOM COCTABIISIONICH KYIbTYpPbl, TOPJIOCTD 3a BKJIAJl POCCUICKUX U
COBETCKHX YUEHBIX B Pa3BUTHE MHUPOBOW OMOJOTUYECKON HAYKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTh OIICHMBATh IIOBEJICHUE M TMIOCTYNKHA C TO3WIHUU HPABCTBEHHBIX HOPM U HOPM
HKOJIOTHYECKOM KYIbTYPHI,

MMOHMMAHHUE 3HAYUMOCTH HPABCTBEHHOTO aCIIEKTAa JIATSIILHOCTH YSJIOBEKA B MEAWIIMHE U OMOJIOTHH;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

MMOHUMAaHHUE POJIM OMOJIOTUH B (POPMUPOBAHUHN ICTETUUECKOUN KYJIbTYPBI TUYHOCTH,

5) ¢usunyeckoro BocnuTaHusA, GOPMHUPOBAHMS KYJBTYPbI 310POBbSI H 3MOIHOHAJIBLHOIO
os1aromostyums:

OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 3/IOPOBBIO U YCTAaHOBKA Ha 3[IOPOBBIN 00pa3 »KU3HU (370pOBOE
MUTaHUEe, COOJIIOICHNE TUTHEHUYECKUX MPAaBWI U HOPM, COATAHCUPOBAHHBIA PEKUM 3aHITHH U OT/bIXA,
perynspHasi puznyecKas akTUBHOCTH);

OCO3HaHUE TMOCJEACTBUN U HEMPHUATHE BPEIHBIX MPUBBIUEK (YIOTpPEOICHUE aIKOTOJIsI, HAPKOTHUKOB,
KypeHue) 1 UHbIX (popm Bpeaa it PU3NIecKoro U MCUXUYECKOTO 3A0POBbSI;

coOro/ieHne TpaBuil 0€30MaCHOCTH, B TOM YHWCJIE HABBIKM O€30MacHOTO MOBEJCHUS B MPUPOTHOMN
cpene;

c(hOopMUPOBAHHOCTH HaBBIKA pediekCHu, yrpaBieHne COOCTBEHHBIM SMOIIMOHATBHBIM COCTOSTHUEM;

6) TPy10BOr0 BOCIIUTAHUA:

AKTUBHOE Y4YacTHE€ B pEHIEHWW TMPaKTUYECKHX 3a1ad (B paMKax CeMbH, 00pa3oBaTEIbHOU
OpraHM3allfy, HACEJICHHOTO MyHKTa, Kpasi) OMOJIOrMYeCcKOi 1 9KOJIOTHYEeCKON HalpaBIeHHOCTH, HHTEPEC K
MPaKTUYECKOMY U3yUYEeHHIO podeccHil, CBI3aHHBIX C OMOIOTHE;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

OpHEHTAIIMs HA TPUMEHEHNE OMOJIOTMYECKUX 3HAHUW MPU PEIICHUH 3a/1a4d B 00JIaCTH OKPYXKaroen
Cpelibl;

OCO3HAHUE IKOJOTHYECKUX MPOOJIEM U ITyTEH UX PEIICHUS;

TOTOBHOCTH K YYaCTHIO B MPAKTUUECKOU JIEATEIbHOCTH 3KOJIOTMUECKOM HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHEHTAIIMS Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEACTAaBIECHUI 00 OCHOBHBIX OMOJIOTHYECKHX
3aKOHOMEPHOCTSIX, B3aMMOCBSA3SX YEJIOBEKA C MPUPOJIHON U COLMAIBHOM Cpeliou;

MMOHMUMAHHE POJIH OMOIOTUYECKOM HAyKU B (POPMUPOBAHUN HAYYHOTO MUPOBO33PCHHS,

pa3BUTHE Hay4YHOM J00O3HATENBHOCTH, MHTEpeca K OHOJOTMYEeCKOW Hayke, HaBBIKOB
HCCIIE0BATENIbCKOM 1eATeNbHOCTH;

9) aganTanmuu o0y4aIEerocs K U3MEHSIONIMMCSI YCJIOBUSIM COIMAILHOI H PHPOIHOI CpebI:



aJIEKBaTHAsI OLICHKA U3MEHSIOIIUXCS YCIIOBU;

MPUHATHE pelieHUus (MHAUBUAYAIbHOE, B TPYMNIE) B H3MEHSIOIIMXCS YCIOBHMSIX Ha OCHOBAHUU
aHayM3a OMOJIOTHYECKON HH(OPMAIINK;

IUIAHUPOBaHWE JIGHCTBUH B HOBOW CHUTyalldd Ha OCHOBaHMM 3HAHUM OHMOJIIOTHYECKUX
3aKOHOMEPHOCTEHN.

METAINIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yJbTaThl OCBOSHHUS TMPOTPaMMbl MO OHOJIOTMUM OCHOBHOTO OOIIIEro

o0pa3oBaHMsl, JOJKHBI OTPAXKATh OBJIAJICHUE CICAYIOUIMMHU YHUBEPCAIbHBIMU Y4€OHBIMU JCHCTBUSMU:
Ilo3HaBaTeIbHBbIE YHHBEPCAIbHBIE YUeOHbIE 1elCTBUS

1) 6a30BbIe JIOrMYEeCKHE AeHCTBUSI:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKN OMOJIOTHYECKUX OOBEKTOB (SIBICHUH);

YCTaHABIIMBATh CYHIECTBEHHBIH NpPU3HAK KIacCU(UKAIMU OHOJOTHYECKHX OOBEKTOB (SIBICHUIA,
MIPOIIECCOB), OCHOBAHUS JJIsi 0000IIEHUS U CPAaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAIN3a;

C y4€TOM MpPEenIOKEHHOW OHOJIOTHYECKON 3a/Jayd BBISBISATH 3aKOHOMEPHOCTH U MPOTHBOPEYUS B
paccMaTpruBaACMbIX (l)aKTax u Ha6JHOI[eHI/I$IX, npeajiaratb KpUTCpUn NJIA BBIABJICHUA BaKOHOMepHOCTeﬁ n
MPOTUBOPEUHIA;

BBISBJIATH 1eUIINTH HHOOPMAIIUH, JTAHHBIX, HEOOXOIMMBIX JIJIS PEIICHHS TOCTABIICHHOW 3a/1a4H;

BBISIBJISITH TPUUMHHO-CJICICTBEHHBIE CBSI3U MPU U3YYCHHH OMOJOTHYECKUX SBICHUI U MPOLIECCOB,
ACJIaTh BBIBOJbI C UCIIOJIB30BAHHUECM ACAYKTHBHBIX U MHAYKTHBHBIX yMO3aKJIIO‘I€HI/II>'I, YMO3aKJ'IIO‘-IeHI/H>'I 110
aHayoruu, GoOpMyIupOBaTh THIIOTE3bI O B3AUMOCBS3SIX;

CaMOCTOSITEIIFHO BBIOMPATH CIIOCOO pEIIeHUS y4eOHOW OMOJOTHYECKOW 3ajauu (CpaBHUBATH
HECKOJIbKO BapHaHTOB pEILICHUs, BbIOMpaTh Hamboiee MOAXOMAMUNA € YYETOM CaMOCTOSATEIBHO
BbI/IEJICHHBIX KPUTEPHUEB).

2) 6a30BbIe HCCJIEN0BATEIbCKHE AeHCTBHS:

WCIIOJIb30BaTh BOTIPOCHI KaK MCCIICIOBATEIILCKII HHCTPYMEHT TIO3HAHHS,

(dbopMynupoBaTh BOMPOCH], (PUKCUPYIOIIHE PA3PhIB MEKAY pPEaTbHBIM H KEJIATEIbHBIM COCTOSHUEM
CHUTyaluu, 06T)CKTa, " CaMOCTOATCIIBHO YCTAaHABJIMBATb HCKOMOC U JAHHOC,

(hopMHUPOBATH TUTIOTE3Y 00 UCTHUHHOCTH COOCTBEHHBIX CY>KICHH, apryMEHTUPOBATH CBOIO MO3HUIINIO,
MHCHHUE;

MIPOBOANTH MO CAMOCTOATEIHLHO COCTABIEHHOMY IUIaHY HAOMIOACHHE, HECIOXHBIA OMOIOTHUECKUN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEIOBAHNWE IO YCTAHOBJIEHUIO OCOOCHHOCTEH OMOJIOTMYECKOr0 O0BEeKTa
(mportiecca) u3y4eHust, IPUIUMHHO-CIIEACTBEHHBIX CBSI3€H U 3aBUCUMOCTE OMOIOTHYEeCKUX 00BEKTOB MEXKTY
co0oii;

OILICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIHIO, TOTYYSHHYIO B X0/1€ HaONIOICHUS U
IKCIIEPUMEHTA;

CaMOCTOSITENTLHO  (POPMYJIMPOBaThH OOOOIIEHUS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
Ha6J'II021€HI/I$I, OKCIICPUMCHTA, BJIIAACTh MHCTPYMEHTAMH OLCHKHW JOCTOBECPHOCTHU IMOJTYYCHHBIX BBIBOJOB U
0000I1IeHHI;

IIPOTHO3UPOBATH BO3MOXKHOC HaﬂbHeﬁmee Pa3BUTHC OMOJIOTUYECKUX IMPOLECCCOB U UX IMOCIICACTBUA
B AHAJIOTUYHBIX WM CXOJHBIX CUTYaIUAX, 4 TAKXKE BBIIBUTATh MPEANOIOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHUAX U KOHTCKCTAXx.

3) pa6ora ¢ nngopmanmeii:

MPUMEHSTh Pa3IMYHbIE METOJbl, HUHCTPYMEHThI U 3aIpPOChl NMPU MOUCKE M 0TOOpEe OHOJIOTrHYeCcKOn
nH(OPMAILIUY WIH JAHHBIX U3 HCTOYHUKOB C YYETOM MPEII0KEHHOM yueOHON OMOIOTHYeCKOH 3a1auu;

BBIOMpATh, AHAIW3UPOBATH, CHUCTEMATH3UPOBATh MW  HHTEPIPETUPOBATH  OMOJOTHUYECKYIO
MH(OPMAIIHIO Pa3IMYHBIX BUIOB U (HOPM MpeICTaBICHHUS;

HaXOJUTh CXOIHBbIE apryMEHTHI (IOJITBEPKIAIOLINE WM ONPOBEpraroliue OJHY U Ty K€ HIEI0,
BEPCHUIO) B pa3IMYHBIX WH(OPMAIIMOHHBIX UCTOYHUKAX;

CaMOCTOSITENIHO BBIOMPATh ONTUMAJIbHYIO (hOpMY IpeaCTaBIeHUs HH(OPMALUU 1 WIUTIOCTPUPOBATH
pelaeMble 3a/1a4M HECIOKHBIMU CXEMaMH, InarpaMMaMu, MHOH rpauKoi 1 1X KOMOMHALIUSAMU;



OILICHUBATh HAJAEKHOCTH OMONOTHMYECKON MH(OpPMALMU IO KPUTEPUSM, MPEATIOKEHHBIM yUUTEIIeM
Wi chopMyITHPOBAaHHBIM CAMOCTOSITENIBHO;

3alIOMHMHATh U CUCTEMATH3UPOBATh OMOJIOTHYECKYIO HH(POpMAIHIO.

KoMMyHnKaTHBHBbIE YHUBeEpPCAJbHbIE y4eOHbIe JeilcCTBUS

1) oOmenne:

BOCIPUHUMATh U (QOPMYJIHPOBATH CYXKIEHHUS, BbIpaKaTb SMOLUU B MPOIECCE BBIMTOIHEHUS
MPAaKTUYECKHUX U Ja00paTOPHBIX paboT;

BbIpaXkaTh ce0s1 (CBOIO TOUKY 3pEHUs1) B YCTHBIX M MMCbMEHHBIX TEKCTaX;

pacro3HaBaTh HeBepOaJIbHBIE CPENICTBA OOIICHNUS, TOHUMATh 3HAUE€HHE COLMAIbHBIX 3HAKOB, 3HATD U
pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYaIMi U cMATYaTh KOH(GIUKTHI, BECTH IIEPETOBOPHI;

MOHMMATh HAMEPEHUsS APYTUX, MPOSBIATh YBAKHUTEIHHOE OTHOIIEHHE K COOECETHUKY U B
KOPPEKTHOI (popme GopMyTupOBaTh CBOU BO3PAKECHHUS;

B XOJI€ MaJIOTa U (WJIK) AUCKYCCHH 33J1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON OMOIOTHYECKOM
TeMbl M BBICKAa3bIBaTh MWJICH, HAIlCICHHbIE Ha pelIeHHe OHOJOTMYEeCKOW 3alaud U MOJAJEp)KaHUE
0J1aroskeaaTeIbHOCTH OOIIECHHS

COIMOCTABJIATh CBOM CYXIEHHUS C CYXICHHUSIMH JPYTUX YYacTHUKOB JMalora, OOHapy>KHUBaTh
pa3IM4Me U CXOJICTBO MO3ULIMIA;

MyOJIMYHO NPEJCTABIATH PE3YNbTAaThl BBINOJIHEHHOTO OHOJOTHMYECKOro OMbITa (IKCIEpUMEHTA,
HCCIIEI0BAHUS, TIPOCKTA);

CaMOCTOSITENILHO BBIOMPATh (popMaT BHICTYIUICHUS C YYETOM 3a/ad MPE3eHTAlUUd U 0COOEHHOCTEH
ayJIMTOPUH U B COOTBETCTBUM C HUM COCTABJISATh YCTHBIE W MHUCHbMEHHBIE TEKCThI C HCIOJIb30BAHHEM
WUTIOCTPATUBHBIX MaTEPHAIIOB.

2) coBMecTHas1 1eATEeJIbHOCTD:

MMOHUMATh U MCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHOW W MHAMBHUIYaAIbHON pabOThI MPU pEUICHUH
KOHKpPETHOW OHOJIOrn4ecKkoi mpoodseMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX (HOopM
B3aMMOJICHCTBHS MPU PELICHUH MOCTABICHHOMN yueOHOM 3a1a4;

MIPUHUMATH 11€JIb COBMECTHOM AESITEIbHOCTH, KOJUIEKTUBHO CTPOUTH AEHCTBUS MO €€ JOCTUKEHUIO:
pacmpenensatb pojH, JOTOBapUBaThCA, OOCYKIATh MPOIECC U Pe3ydbTaT COBMECTHOW paboOThl, yMeETh
000011aTh MHEHUS HECKOJBKHX JIOJIEH, MPOSBIATh TOTOBHOCTH PYKOBOJHTH, BBIMOJIHATH MOPYUYCHHUS,
MTOTYUHSATHCS;

IJIAaHUPOBATh OPTaHU3ALIMI0 COBMECTHOM pabOThl, ONPEIENATh CBOIO POJb (C YUETOM MPEAIOYTEHHM
M BO3MOXKHOCTEH BCEX yYaCTHHKOB B3aWMOJCWUCTBUSA), paCIPEEIsITh 3a1a4i MEXKIY WICHaMU KOMaHJbI,
y4acTBOBATh B TPYNMOBBIX hopMax padoThI (00CYXIeHHs, 0OMEH MHEHUSIMU, MO3TOBBIE IIITYPMBI U UHBIC);

BBITIONHSATH CBOIO YacTh padOThI, IOCTUTaTh KAYECTBEHHOT'O PE3yJIbTaTa M0 CBOEMY HalpaBIEHUIO U
KOOPJAMHHUPOBATH CBOU JCHCTBUSA C IPYTUMU WiICHAMU KOMAH/IbI;

OIICHMBATh KAaueCTBO CBOETO BKJIaga B OOMIMI MPOAYKT MO KPUTEPHSIM, CaMOCTOSTEIHHO
chopMyTUPOBAaHHBIM YYAaCTHHUKAMU B3aMMOJICHCTBHS, CPaBHUBATh PE3YyIbTaThl C MCXOMHOW 3amadyeil u
BKJIaJ] KaXIOTO 4I€HAa KOMaHJIbl B JIOCTHIKEHHE PE3ydbTaTOB, pa3fensirTh cdepy OTBETCTBEHHOCTU U
MPOSBIISATH TOTOBHOCTH K IPEIOCTABIEHUIO OTUETA MEpe/] IPYIION;

OBIIAJIETh CHCTEMOH YyHHMBEpPCAIbHBIX KOMMYHUKATHUBHBIX JIEHCTBUH, KOTOpas oOecredynBacT
c(OPMHUPOBAHHOCTH COIUAIBHBIX HABBIKOB M SMOIIMOHATIBHOI'O HHTEIIJIEKTa 00yYaroIXCs.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbI€ JIeiicTBUS

Camoopranuszaums:

BBISIBJISITH TPOOJIEMBI [T PEIICHHSI B )KU3HEHHBIX U Y4eOHBIX CUTYAIUIX, HCIIONb3Yys OMOIOTHUECKHe
3HAHHS,

OPUEHTHPOBATHCS B PA3NIMUYHBIX MOAXO0JAX MPHHITHS pElieHUuN (MHAUBHUIyalbHOE, TPUHATHE
perieHus B TpyIIe, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSITENTFHO COCTABJIATH AITOPUTM pEIICHHs 3a1a4du (WIH ero 4YacTh), BBIOMpATh CrIocod
perieHus: y4eOHON OHMOJIOTMUECKOW 3aaud ¢ YYETOM MMEIOIHUXCA PECcypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHPOBATh MPeiaraéMble BApUaHThI PEIICHUH;



COCTaBJIATH IIJIaH ACUCTBUM (IU1aH peain3allii HAMEUEHHOTO aJITOPUTMa PELLIEHNs ), KOPPEKTUPOBATh
IPE/UIOKEHHBI AITOPUTM € Y4ETOM IIOJIyYE€HHUS HOBBIX OHOJOIMUYECKMX 3HAaHUH 00 H3ydyaeMoMm
OMOJIOTHYECKOM OOBEKTE;

JiesaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIECHUE.

CaMOKOHTPOJIb, JMOIHOHAJIBbHBIH HHTEJIEKT:

BJIAJIETh CIIOCOOAMU CAaMOKOHTPOJISI, CAMOMOTHUBALIMH U peIIeKCUH;

JlaBaTh OLEHKY CUTYallMH U IIpejiararh IUlaH €€ U3MEHEHUS;

YUUTBIBATh KOHTEKCT U NPEIBUAETh TPYJHOCTH, KOTOPbIE MOI'YT BOSHUKHYTb IIPU pEIIEHUH y4eOHOM
OMOJIOTMYECKO 3a/1a41, aJalTUPOBATH PEIICHUE K MEHSIOUIMMCS 00CTOSATEILCTBAM;

OOBSICHATh NPHUYUHBI TOCTUKEHUS (HEAOCTHIKEHMs) pe3yJbTaTOB IESTEIbHOCTH, JaBaTh OLEHKY
npUOOPETEHHOMY OTBITY, YMETh HaXOAUTh TTO3UTUBHOE B IPOU3OMIC/IICH CUTYallUH;

BHOCHUTb KOPPEKTHUBBI B I€ATEIILHOCTh HA OCHOBE HOBBIX 00CTOSITENbCTB, U3MEHUBILUXCS CUTYaLUH,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Y/IbTATa LEIH U YCIOBUAM;

pa3nuyath, Ha3bIBaTh U YNPABJIATh COOCTBEHHBIMU 3MOLUSMU U SMOLUSAMU JIPYTHX;

BBISBJIATH U aHAIU3UPOBATh IPUYUHBI DMOLIUI;

CTaBUTH Ce0sl HA MECTO JIPYTOro YeIOBEKa, TIOHUMAaTh MOTHBBI M HAMEPEHUSI IPyTOro;

peryampoBarh crioco0 BhIpayKEHHs SMOLIUH.

IIpunsTHe ceds m Apyrux

OCO3HAaHHO OTHOCHUTBCS K JPYTOMY YEJIOBEKY, €T0 MHEHHUIO;

IIpU3HABaTh CBOE MIPaBO Ha OLIMOKY U TaKOE K€ IIPaBO APYroro;

OTKPBITOCTh ce0e U JPyTuM;

OCO3HaBaTh HEBO3MO>KHOCTb KOHTPOJIMPOBATh BCE BOKPYT;

OBJIA/IETh CHUCTEMON YHHBEPCAJbHBIX YUEOHBIX PETYJISATHBHBIX IEHCTBUM, KOoTopass oOecrieuuBaeT
(OpMHPOBAHHME CMBICIOBBIX YCTAHOBOK JINYHOCTU (BHYTPEHHSS MNO3ULUS JIMYHOCTH), M >KU3HEHHBIX
HaBBIKOB JINYHOCTH (YIpaBJIeHUs COOON, CAMOIUCIUILIUHBI, YCTOHUMBOTO MOBEICHHS).

MNPEAMETHBIE PE3YJBTATHBI

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOTPaMMBbI 110 OMOJIOTMH K KOHILY 00y4eHus 6 5 knacce:

XapaKTepu30BaTh OMOJIOTHIO KaK HAayKy O )KMBOW MPUPOJE, HA3bIBAaTh IPU3HAKU )KMBOT'0, CPAaBHUBATh
OOBEKTHI JKUBOM U HEXKUBOU HPUPOBI;

MEPEYUCHISITh WCTOUYHUKU OHMOJOTMYECKHX 3HAaHUM, XapaKTepHU30BaTh 3HAYEHHE OMOJOTMYECKHX
3HaHU I COBPEMEHHOT0 YelloBeKa, Ipodeccuu, cBsi3aHHble ¢ buonorueit (4-5 nmpodeccuii);

MIPUBOJIUTH PUMEpPHI BKiIaga poccuiickux (B Tom uucine B. U. Bepnaackuii, A. JI. UmkeBckuil) u
3apyOeXHbIX (B TOM uncie Apuctorens, Teodpact, [ unnokpar) yu€HbIX B pa3BUTHE OHOJIOTHHY;

MMETh NPEJCTABICHNE O BaXXHEHIINX OMOJIOTMYECKUX IpoLieccax U SBJICHUSX: MUTAaHUE, JIbIXaHUe,
TPaHCIOPT BELIECTB, Pa3Apa)kUMOCTb, POCT, pa3BUTHE, ABH)KEHUE, PAa3MHOXKECHHUE;

MPUMEHSTh OMOJOTHYECKHE TEPMUHBI U MOHATHS (B TOM YUCIIE: )KUBBIE TeJla, OMOJIOTHUS, SKOJIOTHS,
LUTOJIOTHSA, aHATOMMs, (PU3MOJIOTHS, OMOJIOTMYEecKas CHCTEMaTHWKa, KJIeTKa, TKaHb, OpraH, cucTeMa
OpraHoB, OpraHM3M, BUPYC, IBHWKEHHE, NMUTaHUE, (OTOCHUHTE3, JIbIXaHUE, BBIJCICHUE, Pa3ApaKHUMOCTh,
POCT, pa3MHOXEHHUE, pa3BUTHE, Cpeja 0OUTaHHS, TIPUPOIHOE COOOIIECTBO, HCKYCCTBEHHOE COOOIIECTBO) B
COOTBETCTBHHU C IIOCTABJICHHOM 33/1a4€il 1 B KOHTEKCTE;

pasnuyath 10 BHEIIHEMY BUAY (M300pa)KeHHsM), CXeMaM U OMHMCAaHUSAM JOS/IEPHBIE U s/IEpPHbIE
OpraHU3MBI, Pa3JINYHbIE OMOJIOTHYECKHE OOBEKTHI: PACTCHUS, )KUBOTHBIX, TPUOBI, IUITAWHUKH, OaKTEPHH,
MIPUPOJIHBIE M UCKYCCTBEHHBIE COOOIIECTBA, B3aUMOCBSI3M OPraHU3MOB B MPHPOJIHOM M MCKYCCTBEHHOM
cooO1iecTBax, MpeacTaBuTenell Quopbl U ¢GayHbl NPUPOAHBIX 30H 3eMid, JaHAmAadThl TPUPOIHBIE U
KYJIbTYpPHBIE;

IIPOBOJIUTh OIMCAHWE OpraHu3Ma (pacTeHus, >KMBOTHOIO) IO 3aJaHHOMY IUIAHY, BBIIEJIATH
CYLIECTBEHHBIE NPU3HAKM CTPOEHUS U TNPOLIECCOB JKU3HEAEATEIBHOCTH OPraHU3MOB, XapaKTEpHU30BAThb
OpraHu3Mbl KaK Tela XHMBOM MPUPOABI, MEPEUYUCIATh OCOOEHHOCTH PACTEHHUH, >KUBOTHBIX, I'pUOOB,
JUIIAHUKOB, OaKTepUil 1 BUPYCOB;



packpplBaTh TIOHATHE O cpeae oOuTaHus (BOIHOHM, HA3eMHO-BO3AYIIHOW, IMOYBEHHOH,
BHYTPUOPTraHU3MEHHOM), YCIIOBUSX Cpebl OOMTaHUS;

MPUBOANUTH TPUMEPHI, XapPaKTEPUIYIOLIUE IMPHUCIOCOOIEHHOCTh OPraHM3MOB K cpeie OOuTaHud,
B3aMMOCBSI3M OPraHU3MOB B COOOIIECTBAX;

BBIIEIISATh OTIMYUTEIbHbBIE IPU3HAKU IPUPOJHBIX U HCKYCCTBEHHBIX COOOIIECTB;

apryMEHTHPOBaTh OCHOBHBIE NpaBUJIa TOBEACHUS YEJIOBEKa B IPUPOJE U OOBSICHATH 3HAUCHHE
MIPUPOJOOXPAHHON JESATEIBHOCTH YEJI0BEKa, aHATH3UPOBATh ITT00ABHBIE AKOJIOTHUECKUE TPOOIIEMBL;

pacKpbIBaTh POJIb OMOJIOTUHU B IPAKTHUECKON JESITeIbHOCTH YEJI0BEKa;

JEMOHCTPHPOBATh HA KOHKPETHBIX IPUMEPAX CBA3b 3HAHHUI OMOJIOTUH CO 3HAHUSIMH 110 MaTeMaTHKe,
IIPEIMETOB I'YMaHUTAPHOT'O LIUKJIA, Pa3INYHBIMU BUAAMH UCKYCCTBA;

BBIIIOJIHATE MPAKTHYECKHE pPaboOThl (MOMCK HWH(POPMALKMU C HCIOJIH30BAHUEM Pa3IMYHBIX
UCTOYHMKOB, ONKCAaHME OpraHu3sMa IO 3aJaHHOMY IUIaHy) M JabopaTopHble paboTel (pabora ¢
MHUKPOCKOIIOM, 3HAKOMCTBO € Pa3JINYHBIMU CIIOCOOAMU U3MEPEHNUS U CPAaBHEHHUS KUBBIX O0BEKTOB);

IPUMEHATh METOAbl Ouonoruu  (HaONIOJEHHE, ONUCAaHWe, KiIacCU(UKalusi, H3MEpEeHHe,
HKCIEPUMEHT): IPOBOANTH HAOIIOACHNUS 32 OPraHM3MaMH, OTICHIBATH OMOJIOTHYECKUE O0BEKTHI, TPOIIECCHI
U SIBJIEHUS, BBIIOJIHATH OMOJIOTHYECKUN PUCYHOK M U3MEPEHHE ONOJIOTHYECKUX 0OBEKTOB;

BJIa/I€Th IpUEMaMU pabOThI € YO, CBETOBBIM U LIU(PPOBBIM MUKPOCKOIIAMHU IIPH pacCMaTpUBaHUU
OMOJIOTMYECKUX O0BHEKTOB;

COOJTFOIaTh MpaBMIIa OE30IMACHOTO TPyIa IpH paboTe ¢ yIeOHBIM U JIA0OPATOPHBIM 000PYIOBAHHUEM,
XMMHMYECKOH NIOCYI0i B COOTBETCTBUM C MHCTPYKLUSAMHU Ha YPOKE, BO BHEYPOUHOU JEATEIBHOCTH;

MCIIOJIH30BATh TPH BBHITIOJTHEHNUH YY€OHBIX 33aJJaHUN HAYYHO-TIOMYISPHYIO JINTEPATYPy MO OUOJIOTHH,
CIIpaBOYHbIE MaTepuaisbl, pecypcsl IHTEpHETA;

CO3/1aBaTh NUCbMEHHBIE U YCTHBIE COOOLIEHMS, MCHOJB3YyS MOHATUHHBIM anmapaT HU3y4aeMoro
paszena OMOJIOTrUH.

[IpenMeTHBIE pe3yabTaThl OCBOEHHUS IPOrPaMMBbI 110 OMOJIOTMH K KOHIlY 00y4eHHUs @ 6 Knacce:

XapaKkTepu30BaTh OOTaHUKY Kak OMOJIOTMUYECKYIO HayKy, €€ pa3zielbl U CBS3U C APYTMMU HAyKaMu U
TEXHHUKOM;

IPUBOANTH MPUMEPHI BKJIaaa poccuiickux (B ToM uucie B. B. Jlokyuaes, K. A. Tumupszes, C. I'.
HaBamun) u 3apy6exxHbIx yu€HbIX (B ToM uncie P. I'yk, M. Manenuru) B pa3BuTue HayK O pacCTeHHSIX;

IPUMEHATh OMOJIOTHYECKUE TEPMHUHBI U TOHATHS (B TOM uuciie: OOTaHMKa, pacTUTENIbHAS KJIETKa,
pacTuTenpHas TKaHb, OpPraHbl PacTeHUU, CHUCTEMa OpraHOB pPACTEHUS: KOpEeHb, MOOEr ModYka, JHUCT,
BUJIOM3MEHEHHBIE OpraHbl, LBETOK, IJIOJ, CEMS, PACTUTENbHBIA OpraHu3M, MUHEPAIBHOE IMTAHHE,
(GoTOCUHTE3, IbIXaHUE, POCT, PAa3BUTHE, PA3MHOKEHHUE, KIOH, pPa3JApakUMOCTh) B COOTBETCTBHM C
IIOCTABJIEHHOM 3a/1a4€il U B KOHTEKCTE;

ONHCHIBATh CTPOEHUE U JKU3HEAESATENbHOCTh pPACTUTENBHOIO OpraHu3Ma (Ha IpuMepe
MOKPBITOCEMEHHBIX MJIM IIBETKOBBIX ): MOTJIOIEHUE BOIBI U MUHEPAJIbHOE MUTAaHUE, (POTOCUHTE3, IbIXaHUE,
TPAHCIOPT BEIIECTB, POCT, Pa3MHOKEHME, PAa3BUTHE, CBSI3b CTPOEHHUS BEr€TaTUBHBIX M T€HEPATUBHBIX
OpPraHOB pacTEeHHH ¢ UX PYHKLIHUAMHY;

pa3nauyaTh U OMUCHIBATDH KUBBIE U repOapHble SK3EMIUISPbl PaCTEHH M0 3aJaHHOMY IUIaHy, YacTH
pacTeHuil Mo n300paKeHUsIM, CXeMaM, MOJIEISIM, MYJIsKaM, pelibe(HbIM Ta0IuLam;

XapaKTepu30BaTh MPU3HAKH PACTEHUH, YPOBHM OpraHU3allUd PACTUTENBHOIO OpraHu3Ma, 4acTh
pacTeHMI: KJIIETKH, TKAHU, OPTraHbl, CACTEMBI OPIaHOB, OPTaHU3M;

CpaBHMBATh paCTUTEIbHbIE TKAHU U OPTaHbl PACTEHUN MEXy COOO0M;

BBINOJIHATH IPAKTUYECKHE U TaOOpaTOPHBIE PAOOTHI 10 MOPGOJIOTHH U GU3UOTIOTHH PACTEHUH, B TOM
quciie paboThl ¢ MUKPOCKOIIOM C TIOCTOSIHHBIMU ((PUKCHPOBAHHBIMH) U BpEMEHHBIMU MUKpOTpEnapaTaMu,
HCCIIeI0BaTENbCKUE pabOThHI C CIOIB30BAHNEM NTPHOOPOB U HHCTPYMEHTOB LM (PPOBOI 1abOpaTOpHH;

XapaKTEepU30BaTh IMPOLECCHl JKU3HEAEATEIbHOCTH PACTCHHUN: IOIMIOMICHHE BOJABI M MHUHEPAIBHOE
nuTaHue, (OTOCHHTE3, [bIXaHHE, POCT, pa3BUTHE, CIIOCOOBI ECTECTBEHHOTO U HMCKYCCTBEHHOTO
BEreTaTUBHOIO pPa3MHOXEHHUS, CEMEHHOE pa3MHOKEHHE (Ha TMpUMepe IOKPBITOCEMEHHBIX, WM
IIBETKOBBIX );



BBISIBIIATh NIPUYMHHO-CJICICTBEHHBIE CBS3M MEXIY CTPOCHHEM M (YHKIMAMU TKAaHEH U OpPraHoB
pacTeHUid, CTPOCHUEM U KHU3HEACSITEIbHOCTHIO PACTCHHIA;

KJ1accu(UIUpPOBATh PACTEHHS U MX YaCTH 1O Pa3HbIM OCHOBAHUSIM;

OOBSACHATH POJb PACTEHUI B MPUPOJIE U KU3HU YeJOBeKa: 3HadeHHe (POTOCHHTE3a B IMPUPOJIC U B
KU3HH YeJIOBeKa, OMOIOTUYECKOe M XO035ICTBEHHOE 3HAUCHNE BUIOM3MEHEHHBIX M0OETOB, X03HCTBEHHOE
3HaYEHHUE BEreTaTUBHOTO PA3MHOKCHUS,

IIPUMEHSITD [10JIyYE€HHbIE 3HAHUS ISl BBIPAILIMBAHUS U PAa3MHOXKEHUS KYJIbTYPHBIX pacTEHUM;

HCIIOJIb30BaTh METO/1bl OMOJIOTHH: IPOBOJAUTH HAOIIOICHNUS 32 PACTEHUSIMU, ONKUCHIBATh PACTEHUS U
UX YacTH, CTAaBUTh MIPOCTEHUIITNE OMOJIOTMYECKHIE OTBITHI U SKCIICPUMEHTHI,

coOJro1aTh MpaBuiia 6€30MacHOro Tpyaa Mpu paboTe ¢ yueOHBIM U JTa00PaTOPHBIM 000PYI0BAaHUEM,
XUMHUUYECKOH MOCY10i B COOTBETCTBUU C MHCTPYKLUSAMHU Ha YPOKE U BO BHEYPOUHOM AESITEIBHOCTH;

JEMOHCTPUPOBATh Ha KOHKPETHBIX IPUMEpaXx CBSA3b 3HAHUN OMOJIOTHH CO 3HAHUSAMHU 10 MaTeMaTHUKe,
reorpaduu, Tpyay (TEXHOJIOTHH), IPEIMETOB TYMAHUTAPHOTO UKJIA, PA3IMYHBIMUA BUIAMHU UCKYCCTBA;

BIaIeTh NpuéMamMu paboThl ¢ OHOJOrHYecKOd HH(popMalueil: GopMyaIupoBaTh OCHOBAaHUS IS
M3BIICUEHUS ¥ 00001meHrs MH(OPMAIK U3 IBYX HCTOYHHUKOB, IPE0OPa30BhIBATH MH(POPMAIIHIO U3 OJHOM
3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh IUCbMEHHBIE U YCTHBIE COOOILIEHHS, WCIOJIb3YS MOHATUHHBIA ammapar H3y4aeMoro
pasznena OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS ITPOTPAMMEI 110 OMOJIOTHH K KOHITY 0Oy4YeHuUs ¢ 7 Kaacce:

XapaKTepu30BaTh MNPUHIUIBI KJIACCU(UKALUKA PACTEHUN, OCHOBHBIE CHUCTEMATHUECKHUE TPYIIIIbI
pacTeHuil (BOJOpPOCIHU, MXH, IJIAyHbI, XBOIIM, MAallOPOTHUKH, I'OJOCEMEHHBIE, MOKPHITOCEMEHHbIE WIIU
LIBETKOBBIC);

[IPUBOJUTh NpUMEpBl BKiaja poccuiickux (B Tom umcie H. M. Baunos, . B. Muuypun) u
3apyOexHbix (B Tom uucie K. Jlunneit, JI. [lactep) yu€HBIX B pa3BUTHE HAyK O pPacTeHMsX, rpudax,
TUIIaitHUKax, OaKTepHsX;

IPUMEHSATh OMOJIOTHUECKUE TEPMHHBI W MOHATHS (B TOM 4Hcie: OOTaHUKA, SKOJOTUS PACTECHHH,
MUKOJIOTHS, OaKTEepHUOJIOTHs, CHUCTEMaTuKa, apCTBO, OTIEN, Kiacc, CEMEWCTBO, POJ, BHUJ, KU3HEHHas
¢dopma pacTeHMii, cpefa OOMTaHUs, PACTUTENLHOE COOOIIECTBO, BBICIINE PACTEHUS, HU3IINE PACTEHMS,
CIIOpPOBBIE pACTEHMs, CEMEHHbIE pAcCTEHHs, BOJOPOCIM, MXH, IUIAyHbl, XBOILIM, IAOPOTHHUKH,
rOJIOCEMEHHbBIE, TTOKPBITOCEMEHHbIE, OaKTepUH, TPUObI, JUIIAHHUKN) B COOTBETCTBUU C IMOCTABJIECHHOM
3ajadeil 1 B KOHTEKCTE;

pa3nuyaTh M OMNKCHIBATh JKHUBBIE U TepOAapHBIC DK3EMIUISPHl PACTEHHM, YacTH PACTCHHH IO
N300paXeHUsIM, CXeMaM, MOJIENISIM, MYyJIsKaM, peiabeHbIM TabiuiaM, rpuobl 0 H300pakeHUIM, CXeMam,
MYJISDKaM, OaKTEepUU MO H300paXKEeHUAM;

BBISIBJISITH IMPHU3HAKU KJIACCOB IOKPHITOCEMEHHBIX WM IBETKOBBIX, CEMEHCTB JBYAOJbHBIX U
OJIHOJIOJIBHBIX PacTEHUI;

ONpeAeNsATh  CHUCTEMAaTHYECKOE  IOJIOKEHHWE  PacTUTEIbHOrO0  OpraHum3ma (Ha  Ipumepe
MOKPBITOCEMEHHBIX, WJIN IIBETKOBBIX) C TOMOILBIO ONPEIEIUTENbHON KapTOUKH;

BBITIOJIHATh MPAaKTUYECKUE M JIabopaTopHble palbOThl MO CUCTEMATHKE PACTeHHM, MUKOJIOTHH U
MHUKpPOOHMOJIOTHH, B TOM 4YHCIE pabOThl C MHMKPOCKOIIOM C TMOCTOSHHBIMU ((UKCHPOBAHHBIMU) H
BPEMEHHBIMU MHKpPOIIpEnapaTaMi, HCCIeI0BaTeIbCKUe paboThl C HCHOJB30BaHHEM NpUOOpPOB U
MHCTPYMEHTOB IIU(PPOBOI J1abOpaTOpuy;

BBIJIETISITh CYHIECTBEHHbIE TPU3HAKU CTPOSHUS U KU3HEEATEIbHOCTH pacTeHU, OakTepuii, rpubos,
JIMIITAHUKOB;

MIPOBOANTH OMHCAHHE U CPaBHMBATh MEXIYy c000#l pacTeHus, rpuObl, JUIIAHHUKH, OAKTEpUHU TO
3aJJaHHOMY IJIaHYy, JIEJIaTh BHIBOJIbI HA OCHOBE CPABHEHMS;

OIHCHIBATh YCIOKHEHHE OpraHU3alliy pacTEHUI B X0/1€ ABOJIIOLIMU PACTUTEIHHOIO MUPa Ha 3eMJIE;

BBISIBIIATH YEPTHI MPHUCIIOCOOJIIEHHOCTH pAacTeHUil K cpeie OOMTaHMs, 3HAYEHUE 3KOJOTMYECKUX
(haKkTOpOB I pacTEHUI;

XapaKTepu30BaTh PACTUTEIbHBIC COOOIIECTBA, CE30HHBIE W TOCTYHAaTEJIbHBIC W3MEHCHHS
PacCTUTEIBHBIX COOOIIECTB, PACTUTEIHLHOCTD (PACTUTENBHBIN MOKPOB) MPUPOJHBIX 30H 3€MJIH;



MIPUBOJAUTH MPUMEPHI KYJIbTYPHBIX PACTEHUN U X 3HAYEHUE B )KM3HU YEJIOBEKA, TOHUMATh IPUYUHBI
Y 3HaTh MEPbI OXpaHbl PaCTUTEILHOTO MUpa 3eMIIH;

pacKpbIBaTh pOJIb pacTeHuil, TprOOB, JUIIAWHUKOB, OAKTEpHil B MPUPOIHBIX COOOIIECTBAX, B
XO35IIICTBEHHOM €ATEIbHOCTH YEJIOBEKa U €T0 MOBCEAHEBHOMN KU3HMU;

JEMOHCTPHPOBATh HAa KOHKPETHBIX INPHUMEpax CBA3b 3HAHUNA 1O OHOJOTMHM CO 3HAHUSAMHU IO
MaTemartuke, Gpusuke, reorpaduu, Tpyay (TEXHOJIOTHH), IUTEPAType, U MPEIMETOB T'YMaHUTAPHOTO IIUKJIA,
pa3IMYHBIMU BU/IaMU UCKYCCTBA,

HCIIOJIb30BaTh METO/IbI OMOJIOTUH: MTPOBOAUTH HAOIIOJCHHS 32 pacTeHUsIMH, OaKTepusiMu, rpudamu,
JUIIAfHUKaMH1, OMTUCHIBATh UX, CTABUTH MPOCTEHIIINE ONOIOTHIECKUE OIBITHI U SKCIIEPUMEHTHI;

coOJro1aTh MpaBuiia 6€30MacHOro Tpyaa Mpu paboTe ¢ yueOHBIM U JTa00PaTOPHBIM 000PYI0BAaHUEM,
XUMHUUYECKOH MOCY10i B COOTBETCTBUU C MHCTPYKLUSAMHU Ha YPOKE U BO BHEYPOUHOM AESITEIBHOCTH;

BIaJeTh npuéMaMu paboTel ¢ uH(OpMmanuei: (GopMyIUpoBaTh OCHOBAaHHUS JJsi WU3BJICUCHUS U
00001meHust nHGOpMaIK U3 HECKOIBKUX UCTOYHUKOB (2—3), mpeoOpa3oBhIBaTh HH(POPMAITUIO U3 OJHOM
3HAKOBOW CUCTEMBIB JAPYTYIO;

CO3/1aBaTh NUCbMEHHBIE U YCTHBIE COOOILIEHHS, WCIOJIb3YyS MOHATUHHBIA ammapar H3y4aeMoro
pasnena OHOJOTHH, COMPOBOXKIATh BBICTYILUIEHHE TMpPE3CHTalUel ¢ y4ETOM OCOOCHHOCTEH ayauTOpHH
00yJaronmxcs.

[IpenMeTHBIE pe3yabTaThl OCBOCHHUS MTPOrPAMMBI 110 OMOJIOTHH K KOHIly 00y4YeHuUs @ 8 Knacce:

XapaKTepU30BaTh 300JI0THIO KaK OMOJIOTUYECKYIO HAYKYy, €€ pa3/Jelbl U CBSA3b C APYTUMH HAyKaMu U
TEXHUKOM;

XapaKTepu30BaTh MPUHLIUIBI KIacCU(UKAIUN KUBOTHBIX, BHJl KaK OCHOBHYIO CHCTEMAaTHYECKYIO
KaTeropuio, OCHOBHBIE CHCTEMaTHYECKHE TPYIIbl >KUBOTHBIX (MPOCTEHINE, KUIICUHOMOJIOCTHBIE,
IJIOCKHE, KPYIJIbIE U KOJIbYAThIE YEPBH, WIEHUCTOHOTHE, MOJUTFOCKU, XOPJIOBBIE);

MIPUBOJUTHL MPUMEPHI BKiIaaa poccuiickux (B Tom umucie A. O. Kosanerckuii, K. M. Ckpsbun) u
3apyOexHbIX (B ToM uucie A. JleBeHryk, XK. KioBse, O. ['ekkens) yu€HbIX B pa3BUTHE HAYK O )KUBOTHBIX;

IPUMEHSATh OMOJIOTHYECKHE TEPMMHBI U MOHSATUS (B TOM YHCIE: 300JI0THs, KOJOTHsI KUBOTHBIX,
3TOJIOTHS, TAJIE0300JI0T s, CUCTEMAaTHKa, [IapCTBO, THII, OTPSAJ, CEMENUCTBO, pOJl, BUJ, )KUBOTHAs KJIETKa,
KUBOTHAasl TKaHb, OpraH >XMBOTHOT'O, CHCTEMbl OPraHOB KMBOTHOT'O, XMUBOTHBIM OpPraHW3M, MUTaHUE,
JIXaHHUE, pOCT, pa3BUTHE, KPOBOOOPALIEHHE, BBIJIEIICHNE, OTIOPA, IBH)KEHUE, PA3MHOKEHUE, TAPTEHOTEHE3,
pa3ApaxuMocThb, peduiekc, OopraHbl YyBCTB, MOBEIEHHUE, CpeAa OOMTaHUs, MPHUPOJHOE COOOIIECTBO) B
COOTBETCTBHUHU C ITOCTABJICHHOM 3a/1a4yeid U B KOHTEKCTE;

packpbIBaTh OOIIME MPU3HAKU >KUBOTHBIX, YPOBHU OPraHU3allid JKUBOTHOTO OpPTaHHM3Ma: KIIETKH,
TKaHH, OpraHbl, CHCTEMbI OPraHOB, OPTaHU3M;

CpaBHMBATh KUBOTHBIE TKAHU M OPTaHbl )KUBOTHBIX MEXY COOOM;

OIHCHIBAaTh CTPOCHUE U JKU3HEIEATEIbHOCTh )KUBOTHOTO OpraHU3Ma: Oropy U JBHUKEHHE, TUTaHUE U
NUIIEBapEHNUE, IbIXaHUE U TPAHCIIOPT BELIECTB, BBIIEICHHE, PETYJIALUIO U IOBEIEHUE, POCT, PA3MHOKEHNE
U pa3BUTHE;

XapaKTepU30BaTh MPOLECCH KUZHEAESITEIbHOCTH )KMBOTHBIX U3y4aEMbIX CUCTEMATHUYECKUX TPYIIIL:
IBUKEHHE, TUTaHKE, AbIXaHHUEe, TPAHCIIOPT BEILECTB, BhICICHUE, PETYIISAIUI0, TOBEEHUE, POCT, pa3BUTHE,
Pa3MHOXKEHUE;

BBISIBJISITh MPUYMHHO-CIICJCTBEHHBIE CBSI3M MEXKIY CTPOCHHUEM, >KU3HENEATEIbHOCTBIO U CPeloi
0OWTaHUS )KUBOTHBIX H3yYaEMBIX CHCTEMAaTHYECKUX TPYIIIT,

pa3nanyaTh W OMUCHIBATh >KUBOTHBIX M3YYaE€MBIX CHUCTEMATHUYECKUX TPYIII, OTIAENIbHBIE OPTaHbl U
CHCTEMBbl OpPraHOB II0 CXeMaM, MOJENSIM, MyJishkaMm, pelbedHbIM TaOmuIaM, MOPOCTEUIIMX — IO
M300paKCHUSIM;

BBISIBJIATH IPU3HAKHU KJIACCOB WIEHUCTOHOIMX U XOPJOBBIX, OTPSA0B HACEKOMBIX U MJIIEKOIMTAOIINX;

BBITIOJIHATH TIPAKTUYECKHE W JabopaTopHble paboThl 1O MOP(}OIOTHH, aHATOMHH, (PU3UOIOTHU U
MOBEJICHUIO JKUBOTHBIX, B TOM 4YHCJI€ PabOThl ¢ MUKPOCKOIIOM C MOCTOSIHHBIMH ((DUKCHPOBAHHBIMU) H
BPEMEHHBIMU MHKpOIIpenapaTaMH, HCCIeI0BaTeIbCKUEe pabdoThl C HCIOJIb30BAaHUEM NPUOOPOB U
MHCTPYMEHTOB IIU(PPOBOH J1aOOpaTOpUH;



CpPaBHMBATh NPEJCTABUTENEH OTAEIbHBIX CUCTEMATUYECKUX TPYIII )KUBOTHBIX U JIENIAaTh BHIBOABI Ha
OCHOBE CPaBHEHUS;

KJ1acCU(UIIUPOBATh KUBOTHBIX HA OCHOBAHUHM OCOOCHHOCTEH CTPOCHUS;

OIMCHIBATh YCIOKHEHHE OpraHU3alliy >KUBOTHBIX B XO/1€ 9BOJIIOLIMH KUBOTHOTO MUPa Ha 3eMIIE;

BBISIBIIAT YEPTHI MPHUCIIOCOOICHHOCTH JKUBOTHBIX K CpeAe OOMTaHUs, 3HAYEHUE HKOJOTHYECKUX
(bakTOpOB 15 )KUBOTHBIX;

BBISIBJIATH B3aUMOCBSI3H KMBOTHBIX B IPUPOIHBIX COOOIIECTBAX, MK MUTAHHUS;

YCTaHaBJIMBATh B3aUMOCBSA3H KMBOTHBIX C PACTEHUSMH, rpubamMHu, JIUIIAHHUKAMU U OakTepUs MU B
MIPUPOIHBIX COOOIIECTBAX;

XapaKTepU30BaTh JKUBOTHBIX TPUPOJHBIX 30H 3€MJIA, OCHOBHBIE 3aKOHOMEPHOCTHU PaCIPOCTPAHECHUS
YKUBOTHBIX I10 [IJIAHETE;

pacKpbIBaTh POJIb AKHUBOTHBIX B IPUPOJHBIX COOOIIECTBAX;

PacKpbIBaTh POJIb JOMAIIHUX U HETIPOAYKTUBHBIX dKUBOTHBIX B KH3HU YEJIOBEKA, POJIb IPOMBICIOBBIX
KMBOTHBIX B XO3HCTBEHHOM JEATEIbHOCTH YEIOBEKA U €ro MOBCEIHEBHOM KU3HU, OOBICHATH 3HAUCHHE
KUBOTHBIX B IIPUPOJIE U )KU3HU YEIOBEKA,

UMETBH IPEJCTABICHNUE O MEPOIIPUATHAX 10 OXPAHE JKUBOTHOTO MUpa 3eMIIH;

JEMOHCTPUPOBaTh HAa KOHKPETHBIX MPUMEPAX CBA3b 3HAHUU 10 OMOJOTMHM CO 3HAHMSIMH IO
MaTteMaTuke, (usuke, XUMuu, reorpaduu, Tpyay (TEXHOJOTHH), NPEAMETOB I'YMaHHTApHOI'O ILIMKIIOB,
pa3IMYHBIMU BU/IaMU UCKYCCTBA,

UCIOJIb30BATh METOABI OMOJIOTUU: IPOBOJUTH HAOIIOCHUS 3a )KUBOTHBIMHU, ONUCHIBATH KUBOTHBIX,
UX OpraHbl U CUCTEMbI OPTaHOB; CTABUTh MPOCTEUIINE OMOIOTUYECKUE OIBITHI U SKCIIEPUMEHTHI;

coOIroAaTh MpaBuiia 0e30MacHOTo Tpyaa Ipu paboTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM,
XMMHUYECKOH MOCY10i B COOTBETCTBUU C MHCTPYKLUSAMU Ha YPOKE U BO BHEYPOUHOU AESITEIBbHOCTH;

BIaJeTh npuémamu paboThl ¢ HH(OpMaiueil: (GopMyIMpOBaTH OCHOBAHUS Ui M3BICUCHUS HU
000011eHNsT UHPOPMAIMK U3 HECKOIbKUX (3—4) NCTOYHUKOB, MpeoOpa3oBbIBATh MH(OPMALIUIO U3 OJHOU
3HAKOBOMW CUCTEMBI B IPYTYIO;

CO3/1aBaTh NUCbMEHHBIE U YCTHBIE COOOIIEHHS, WCIHOJIb3YS TMOHATUHHBIA ammapar H3y4aeMoro
paszgena OMOJNOIMH, CONPOBOX/AATh BBICTYIUIEHHE IpE3CHTALUEH ¢ Y4€TOM OCOOEHHOCTEH ayauTOpUH
o0y4Jaronuxcs.

[IpenmeTHble pe3ynbTaThl OCBOCHUS IPOTPaMMBbI 110 OMOJIOTHH K KOHILY 00y4eHus ¢ 9 knacce:

XapaKTepu30BaTh HAYKH O YeJIOBEKE (aHTPOIOJIOTHI0, AaHATOMUIO, PU3NOJIOTHIO, METULIUHY, TUTHEHY,
HKOJIOTHIO YEJIOBEKa, ICUXOJIOTHIO) U UX CBSA3U C IPYTHMHU HayKaMH U TEXHUKOM;

OOBSACHATH MOJIOKEHUE YEJIOBEKa B CHCTEME OPraHMYeCKOro MUpa, €ro MPOUCXOXKACHUE, OTINYUS
YeJI0BEKa OT >KUBOTHBIX, NMPHUCIIOCOOJIEHHOCTh K PA3IMYHBIM HKOJOTHUECKUM (PaKTOpaM (UeroBeuecKue
pachl ¥ alaliTUBHBIE TUIIBI JIFOJIEH), POJCTBO YEIOBEYECKUX pac;

NPUBOANTH MpUMEpHl BKiaaa poccuiickux (B ToMm yuciae M. M. Ceuenos, U. I1. IlaBnos, U. U.
MeunukoB, A. A. Yxtomckuii, I1. K. Anoxun) u 3apyoexnsix (B Tom uucie Y. I'apseit, K. bepnap, JI.
ITactep, Y. [lapBuH) Yyu€HBIX B pa3BUTUE NPEIACTABICHUH O TIPOMCXOXKIEHUHU, CTPOCHHUH,
KHU3HEIESTeIbHOCTH, TOBE/IEHNH, SKOJIOTUH YEJIOBEKa;

IPUMEHSATh OMOJIOTUYECKHE TEPMUHBI U MOHATHA (B TOM YHUCIIE: LIUTOJIOTHSI, TUCTOJIOTUS, aHATOMMSI
YyenoBeKa, (pU3MOJIOTHs YellOBeKa, TMTHMeHa, aHTPOIOJIOTHS, IKOJIOTUSl YeJIOBEeKa, KJIeTKa, TKaHb, OpPIaH,
cucTeMa OpraHoB, IHUTaHUE, JIbIXaHWE, KpoBooOpalieHHe, oOMEH BELIECTB U IpEeBpallleHHe SHEPrHH,
JBUKEHHE, BBbIIEJICHHE, POCT, pa3BUTHE, IIOBEJEHUE, PA3MHOXKEHHE, pa3IpakKUMOCTh, PETYJISLNS,
roMeocTa3, BHYTPEHHsISI cpesla, HIMMYHUTET) B COOTBETCTBHHM C TIOCTABJICHHOM 3a/1a4el U B KOHTEKCTE;

MIPOBOANTH OMHMCAHKME MO BHEUIHEMY BUAY (M300pakeHHI0), cXxeMaM OOIIMX MPU3HAKOB OpraHu3Ma
4eJI0BEKA, YPOBHEW €ro OpraHu3aliu: KIETKH, TKAHU, OPTaHbl, CHCTEMBI OPTraHOB, OPraHU3M;

CPaBHMBATh KJIETKH PA3HBIX TKAaHEH, IPYII TKAHEH, OPTaHbl, CUCTEMBI OPIaHOB YEJIOBEKA; IIPOLIECCHI
KHU3HEIESATEIbHOCTH OpraHu3Ma 4eJI0BeKa, J1eJIaTh BHIBOJIbI HA OCHOBE CPABHEHMS,

pasnuyaTth OMOJIOTMYECKH aKTUBHBIE BEIECTBA (BUTAMMHBI, (DEPMEHTHI, TOPMOHBI), BBIABIATH UX
POJIb B IpoIiecce 0OMeHa BEIIECTB U MTPEBPAILCHHs SHEPTHH;



XapaKTepu30BaTh OMOJIOTMYECKUE MPOLECCH: OOMEH BEIIECTB M MPEBpAIICHUE YHEPTUH, MMUTAHHE,
IbIXaHUE, BBIJICJIEHUE, TPAHCIOPT BELIECTB, [BM)KEHUE, DPOCT, Peryisauus QyHKUUH, HUMMYHHTET,
MOBEJICHHE, PA3BUTHE, PA3MHOKECHUE YEIOBEKA;

BBISIBJIATh NIPUYMHHO-CIICACTBEHHBIE CBSI3U MEXJYy CTPOCHHMEM KIJIETOK, OPIaHOB, CHCTEM OpraHOB
OpraHu3Ma 4eloBeKa M UX (YHKUUSMH, MEKIY CTPOCHHEM, KU3HEACATEIBHOCTRIO M Cpeloil oOuTaHus
YeJI0BEKa;

MPUMEHSTH OMOJIOTUYECKHE MOEIH JJIsl BBISIBJICHUSI OCOOCHHOCTEW CTPOSHUS U (PYHKITMOHUPOBAHUS
OpPraHOB U CHCTEM OPraHOB YEJIOBEKa;

OOBSICHATH HEUPOTYMOPAIIbHYIO PETYJISIHIIO MPOLIECCOB )KU3HEACATEILHOCTH OpraHU3Ma YeJI0BEKa;

XapaKTepu3oBaTb U CPAaBHUBATh O€3yCJIOBHbIE M YCIOBHbIE pPE(ICKChl, HACIEICTBEHHBIE MU
HEHACJIeICTBEHHbIE TPOTPAMMBI TOBEACHUS, OCOOCHHOCTH BBICIICH HEPBHOW JEATEIHHOCTH YelOBEKa,
BUIBl NOTPEOHOCTEH, MNaMATH, MBIIUIEHUS, pEeYd, TEMIEPAaMEHTOB, 5SMOLMH, CHa, CTPYKTYypy
(YHKIMOHATBHBIX CHUCTEM OpraHM3Ma, HAIpaBJICHHBIX HA JOCTHXKEHHE TOJE3HBIX MPUCIOCOOUTENBHBIX
pe3yJbTaToB;

pa3nuyaTth HACJIEICTBCHHbIE M  HEHACJIEICTBEHHbIE (MH()EKIMOHHBIC, HEUH(EKINOHHBIC)
3a00JIeBaHUsl 4EJIOBEKa, OOBSCHATh 3HAYEHHE Mep NPOPHIAKTUKU B NPEAYNPEKICHUM 3a00JIeBaHUM
YEJI0BEKa;

BBINOJIHATE MPAKTHUECKUue U jJabopaTopHble paboThl O MOPGOJIOTHH, aHATOMUHU, (PU3HOIOTUU U
MOBEJICHUIO YEJIOBEKa, B TOM YHCJE PAa0OTBI C MHKPOCKOIIOM C IMOCTOSIHHBIMH ((pUKCHPOBAaHHBIMH) H
BPEMEHHBIMU MHKpOIIperapaTaMH, HCCIEe0BATENbCKHE paboThl € HCHOJIb30BAaHHEM MPUOOPOB H
MHCTPYMEHTOB LU (poBoii 1abopaTopuu;

pelaTh KaueCTBEHHbIE M KOJIMYECTBEHHbIC 3a[aud, UCIOJb3ys OCHOBHBIE ITOKA3aTeNU 3]10POBbs
YeJI0BEKa, IPOBOJUTH PACYETHI U OLIEHUBATH MTOJTyYCHHbIC 3HAYCHHUS;

apryMEHTHPOBaTh OCHOBHBIE IIPUHIIHUIIBI 3JOPOBOr0 00pa3a »KU3HU, METO/Ibl 3aIUTHl U YKPEIUICHUS
3IOPOBBSI UEIIOBEKa: COATaHCUPOBAHHOE IHTAaHHWE, COOJIIOJICHWE MPAaBHJ JIMYHOM TUTHUEHBI, 3aHATHS
(GU3KyIbTypol U CHOPTOM, palMOHalbHas OpraHu3alus TPyAa W MOJHOLEHHOI'O OTAbIXa, MO3UTHUBHOE
HMOIMOHATBHO-TICUXUYECKOE COCTOSTHUE,

UCIOJIb30BaTh NPUOOPETEHHBIE 3HAHMUA U YMEHMs Ul COONIOJEHHs 370pOBOro obpas3a >KU3HHU,
cOaTaHCUPOBAHHOTO THUTAHHS, (UIUIECKON aKTUBHOCTH, CTPECCOYCTOWMYMBOCTH, Ui HCKIFOYCHUS
BPEJIHBIX NPUBBIYEK, 3aBUCUMOCTEHH;

BJIAJIETh NMpUEMAMH OKa3aHHs MEPBOW MOMOIIM YENOBEKY INPH IMOTEpPE CO3HAHUS, COTHEYHOM H
TEIUIOBOM yJlape, OTPaBJIEHUH, YTOIUIEHUH, KPOBOTEUEHUH, TpaBMaxX MATKHX TKaHEH, KOCTeW ckejera,
OpPTaHOB YYBCTB, 0)KOTaX H OTMOPOKEHUSIX;

J€MOHCTPHPOBAaTh HAa KOHKPETHBIX NpPHUMEpax CBs3b 3HAHMW HAyK O 4YeJIOBEKE CO 3HAHWUAMHU
MPEIMETOB €CTECTBEHHO-HAyYHOT'O M TYMaHUTAPHOTO IIUKJIOB, Pa3IMYHBIX BUIOB UCKYCCTBA, TEXHOJIOTHH,
OCHOB 0€301acCHOCTH U 3alUThl PonHBI, GPU3NUECKOH KYIbTYpHI;

WCTIOJh30BaTh METOJBI OWOJIOTHH: HAONIO/MaTh, M3MEPATH, ONUCHIBATH OPTaHW3M YEIOBEKa W
MPOIECCHl €r0 >KU3HEACSATEbHOCTH, MPOBOAMTH IMPOCTEHIINE HCCIEeIOBaHUS OpraHu3Ma 4YeJoBeKa U
OOBSICHATB MX PE3YJbTATHI;

co0uro1aTh MpaBuiia 0€30MacHOro Tpy/ia Mpu padboTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYAOBAaHHEM,
XUMHAYECKOH TTOCY0H B COOTBETCTBHH C HHCTPYKITUSIMH Ha YPOKE ¥ BO BHEYPOUHOM JeSITETbHOCTH;

BIaJeTh npuémamu paboThl ¢ HH(popMarumeil: (opMyIMpOBaTH OCHOBAHUS I W3BJICUECHUS H
00001eHNsT UHPOPMAIMK U3 HECKOIBbKUX (4—5) HCTOYHUKOB; IPeoOpa3oBbIBaTh HH(POPMALIMIO U3 OJHON
3HAaKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaTh THCHMEHHBICE W YCTHBIE COOOMICHWS, WCIONB3Yys MOHITHWHBIA anmapaT W3y4eHHOTO
pazzgena OMOJOIMH, CONPOBOXAATh BBICTYIUIEHHE Mpe3eHTauueil ¢ yuéToM OCOOEHHOCTEeH ayauTopuu
00yJaronmxcs.



TEMATHYECKOE INTAHUPOBAHUE
S KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Y —— Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 06pA30BATETBHBIE
padoThbI padoThI pecypesi
. bub6nmoreka [IOK
1 buosorus — Hayka 0 xuBOH MPHpoAC 4 https://m.edso0.ru/7f413368
2 MeTto1bl U3y4YeHHS )KUBOK TPUPOIBI 4 1 Etptlgg'l;/(r)‘r:ee%ic])_gorllf/? 413368
3 Opranusmbl — Teja )KUBON IPUPOJIBI 10 1.5 ﬁgg;?/(;ee%ascﬁﬂﬁ/? £413368
4 Opranusmsl 1 cpeia 0OUTaHus 6 0.5 ﬁgg;?/(;ee%ascﬁﬂﬁﬂ £413368
bubmuoreka [IOK
S Hpuponmzie coodmectsa 6 2 0.5 https://m.edscﬁ).ru/7f413368
bu6nmorexa LIOK
6 JKuBas IpHpOJIa H HeoBeK 3 https://m.edsoo.ru/7f413368
7 PesepBHOE Bpems 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f413368
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3.5




6 KJIACC

KosaunyectBo yacos DJIEKTPOHHbBIE
HaumeHnoBaHue pa3jesioB 1 TeM ugposbie
Ne i/ EpOrPAMMEI pa Beero KonTpoabubie IIpakTuueckue f)lépg)f OBAT eJ)ILHH e
padoThbI padoThI pecype
1 PactuTenbHblil opranusm 8 1.5 Egggﬁ;ﬁiiiﬂﬁﬂ £4148d0
5 Crtpoenue u MHOroobpazue 11 35 bubnnoreka [JOK
MOKPBITOCEMEHHBIX PACTCHHIA https://m.edsoo.ru/7f4148d0
3 KusnenesaTenbHOCTh paCTUTEIBHOTO 14 2 3 Bbu6motreka [JOK
opraHusma https://m.edsoo.ru/7f4148d0
4 PesepBHoe Bpems 1 EH6H_HOTeKa LIOK
https://m.edso0.ru/7f4148d0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 8




7 KVIIACC

Kosaun4yecTBOo 4acoB DJIeKTPOHHbIE
o HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne ni/m OpOrpaMMbE Beero KOﬁHTpOJ‘IbHLIe HpﬁaKTI/I‘IGCKI/Ie 06pA30BATEIBHBIE
padoTbI padoThbI pecypes
1 CucremaTueckue rpymibl pacTeHUN 19 4.5 ]r?tl/tlgg'l;l/(;:\ee}aasg)loorﬁﬁ 416720
2 PazButue pactutenbHOro Mupa Ha 3emiie 2 bubmorexa HOK
https://m.edsoo.ru/7f416720
bubnunoreka LIOK
3 Pacrenus B mpupoIHBIX COOOIIECTBAX 3 hitps://m.edsoo.ru/7f416720
bubmuoreka [IOK
4 Pactemis i Henosex 3 2 https://m.edsoo.ru/7f416720
. bubmmoreka [JOK
5) ['pu6e1. JInmaitnuku. bakrepun 7 2 hitps://m.e dsc?(i).ru 17£416720
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 6.5




8 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne ni/m EpOrPAMMEI Beero KOﬁHTpOJIbeIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoThbI padoThbI pecypebi
. bubnnorexa [{OK
. /KMBOTHEII OpraHH3M 4 05 https://m.edsoo.ru/7f418886
9 CtpoeHue 1 )KU3HEACATETLHOCTh OPraHK3Ma 12 3 bu6nmoreka LIOK
KHUBOTHOT'O https://m.edsoo.ru/7f418886
3 OCHOBHBIE KaTErOpUU CUCTEMATUKHU 1 bubmmoreka [JOK
YKMBOTHBIX https://m.edsoo.ru/7f418886
4 OIHOKJIETOYHBIC >KUBOTHEIC - IIPOCTEUIIITE 3 1 bubmorexa LIOK
A P https://m.edsoo.ru/7f418886
5 MHOrOKJI€eTOYHbIE )KUBOTHBIE. 5 1 bubnuoreka [IOK
KuieunomnoiocTHeIe https://m.edsoo.ru/7f418886
6 [imockue, Kpyriible, KOJbYaThIE YEPBU 4 1 bubmmorexa LHOK
’ ’ https://m.edsoo.ru/7f418886
bu6nmorexa LIOK
! Hrenncronorne 6 1 https://m.edsoo.ru/7f418886
bu6mmoreka IIOK
8 Moiocku 2 05 https://m.edsoo.ru/7f418886
bubnunorexa LIOK
o Xoprossie . https://m.eds00.ru/7418886
bubnunorexa LIOK
10 Perdor 4 ! https://m.eds00.ru/7f418886
but6mmorekxa [IOK
1 3emHoBOAHEIE 3 https://m.edsoo.ru/7f418886
bubnunorexa LIOK
12 Hpecweriarommecs 3 https://m.eds00.ru/7f418886
but6mmoreka [IOK
13 Hrvmger 4 . https://m.eds00.ru/7£418886




but6mmoreka [IOK

14 MiekonuTarommue 7 1 https://m.edsoo.ru/7f418886

15 PazButue »uBOTHOTO MHpa Ha 3emJie 4 0.5 E{tlsg:?/(;;.egji(i(.)rﬁ/?f4l8886

16 JKuBOTHBIEC B TPUPOIHBIX COOOIIECTBAX 3 ﬁgggﬁ;;iii_orﬁﬂfﬂgg%

17 JKMBOTHBIE H YeNoBeK 3 ]r?tptlggzlf/(;;.e;jig)(.)rﬁ/?f418886

18 Peseparoe Bpems 2 ﬁggg/l/(feﬁi%ﬂf418886
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 115




9 KVIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne m/m MpPOrpamMmblI Bcero g;;:ﬂ‘:ﬂbnme g;;::::qemne 00pa3oBaTe/bHbIE Pecypehbl
1 Yenosek — GnocoLMaTbHBIN BUL 3 Eﬁﬁ/ﬁlﬁ&oﬁﬂfﬂawc
2 CrpykTypa opranusma 4ejaoBeKa 3 1 BH6H-HOTeKa o

https://m.edsoo.ru/7f41aa8c
3 HeiiporymopanbHas perynsuus 8 0.5 Eggi?l(r);.eelijasi(.)r{fﬂf4laa8c
4 Onopa i BHKeHHE 5 2 ﬁﬁﬁ/ﬁeﬁiﬂﬁ/?ﬂlw&
5 BHYTpEHHsIS CPe/ia OpraHu3Ma 4 0.5 ﬁggﬁ/(r);.eelijig.)rﬁ/7f41aa8c
6 KpoBooOpanienue 4 1.5 ﬁﬁﬁ/ﬁiﬁiﬂﬁ/?ﬂl%&
7 JlpIxanue 4 L Eggi?/?;.eeﬁ;i?rﬁl 7f41aa8c
8 [Tutanue u nuuieBapeHye 6 1 Eﬁﬁ/ﬁiﬁiiﬂﬁ/?ﬂlaaSc
9 OOMeH BelIeCTB U MPEBpaIlEHUE SHEPTUN 4 15 ﬁgggﬁ?;iii?ﬁnmmasc
10 Koxa 5 2 ﬁggg:?/ﬁée%asgj(.)rﬁlﬁ4laa8c
11 Beinenenune 3 1 Eﬁﬁ/ﬁiﬁiﬂﬁ/?ﬂlw&
12 PasMHOKEHHE U pa3BUTUE 5 0.5 ﬁtptlggz?/(;r:.eelijzisgj(.)rﬁ?f4laa8c
13 Opranbl 4yBCTB U CEHCOPHBIE CUCTEMBI 5 1.5 ﬁgg;%?;;%ii?ﬁ/?fmg,las(:
14 IToBenenue u ncuxuka 6 1 puomaorexa HOK

https://m.edsoo.ru/7f41aa8c




15

UYenoBek U OKpyKaromas cpena

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

15
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